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yueOHoro kypca «MaremaTuka»

JUIs oOy4Jaromuxcs 5-9 kiaccon

[Ipenmer (xypc): MaremaTuka Kiraccsr: 5-9
OO0111ee KOIMYECTBO YacoB 10 yuebHomy miany: 986 usacor ( 170 gacoB-5 kmacc, 170 gacos-6 kiacc,
204 gaca -7 kiacc, 204 gaca -8 kiacc, 238 gacoB — 9 knacc (Ha m3ydenne yuebHOTO Kypca «Anredpan—
102 vaca (3 yaca B Hemeno) U 34 vaca (1 4ac B HeJleNt0) U3 YacTH y4eOHOTro MmiaHa, popMupyemas
Y4acCTHUKaMH 00pa30BaTeNbHBIX OTHOLICHUI HA YCHICHHE IPEIMETa U JIMKBUAALMIO yUCOHBIX Ne(UIUTOB
10 TeMaM, BBI3BABILUM 3aTPyAHEHUS PU U3y4eHUH HOBoro MaTepuana. Mtoro-136 wacos ( 4 yaca B
HEJIEIO0).
CocrasneHa B cooTBeTcTBHM ¢ DenepanbHOil padoye mporpaMMoi 0 MaTreMaTtuke YUeOHUKH:
Marematuka. 5 kiacc: 6a30Bbiii ypoBeHb: yueOnuk: B 24. / H. S1. Bunenkus, B. . XKoxos, A. C.
UecnokoB u ap. / - M.: [IpocBemenne, 2023
Maremaruka. 6 kiacc: 6a30Bblii ypoBeHb: yueOnuk: B 24. / H. 5. Bunenkun, B. U. Xoxos, A. C.
YecHokoB u ap. / - M.: [Ipocsewmenne, 2023
Marematuka. Anredpa: 7 kinacc: 0a30Bblil ypoBeHb: yueOHuK /HO. H. Makapsrues, H. I'. Mungrok, K.
. Hemkos, C. b. CyBoposa; nog pea. C. A. Tensakosckoro. - M.: [Ipocsemenue, 2023
Matemartuka. Anrebpa: 8 kiacc: 6a30Bbil ypoBeHb: yueOHuk /FO. H. Makapeorues, H. I'. Munmiok, K.
. Hemkos, C. b. CyBoposa; oz pea. C. A. Tensaxosckoro. - M.: [Ipocsemenue, 2023
Marematuka. Anredpa: 9 knacc: 0a3oBblil ypoBeHb: yueOHuK /HO. H. Makapsrues, H. I'. Mungrok, K.
. Hemkos, C. b. CyBopoga; oz pea. C. A. Tenskosckoro. - M.: [Ipocsemienue, 2023
Maremaruka. ['eomerpusi: 7-9 kmaccw:0a30Bbiii  ypoBeHb: yueOnuk /JI.  C. Aranacsn, B. ©.
byry3oB, C. b. Kagommes u gp. - M.. Ilpocsemenne, 2023 MaremaTuka.
BepostHOCTh M cTaTHCTUKA: -9  KJacchl: 0a30BEIi YPOBEHbB:

yueOHuk B 2 4. /U. P. Beiconkuii, U. B. AAmenko; mox pen. U. B. fmenko. - M.: IIpoceemenue, 2023

Paccmotpena Ha 3acenannu MO yuutenei eCTeCTBEHHO- MATEMaTHYECKOrO MK
[Mporokom Ne_ 3 ot «_20 » utoHs 2025 T.

PyxoBogutens MO /AnToHOBa B.B./
(moxmuch) (®UO)




HOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHbIME LIETIMH 00YUYE€HUS MAaTEMAaTHKE B 5—6 Kilaccax SIBISIOTCA:

e TMpPOAOKEHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX IOHSITHIMA
(uucno, BeTMYMHA, TeoMeTpuueckas (¢urypa), 00ecredrBaIOIINX
IIPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTUYECKOrO0 0OOpa30BaHUs
0OyJaroIuXCs;

e pa3BuTHE UHTEJUIEKTYaJIbHBIX ~ M TBOPYECKUX  CIIOCOOHOCTEH
oOyJaromuxcs, I03HABATEIbHOW  AKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHM, HHTEpeca K U3YYEHUIO MATEMAaTUKU;

e IOJIBEJICHUE OOYYAIOIIMXCS HA JOCTYIHOM JUJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOILIETO MUPA;

e (opmupoBanue - (PyHKIMOHAIBHOM  MAaT€MAaTHYECKOW TIPaAaMOTHOCTH:
YMEHUS paclo3HaBaTh MaTEMATUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX
CUTYyallMsIX, NPUMEHATh OCBOCHHBIE YMEHHMs Ul DPELICHHUS IPAKTUKO-
OpPUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH MOJyYECHHBIE PE3YJIbTATH U
OLICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaLIHH.

OcCHOBHBIE JIMHHM COJEpXKaHUA Kypca MaTeMaTHKM B 5—6 Kiaccax —
apudmernyeckass U TIEOMETPUYECKAs, KOTOpPbIE pPa3BUBAIOTCSA MapalIeNIbHO,
KaX/1ast B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OHAKO, HE HE3aBUCUMO OJIHA OT
IPYroi, a B TECHOM KOHTaKkTe€ M B3auMojacucTBuHU. Takxke B Kypce MaTeMaTHKU
MIPOUCXOJMUT 3HAKOMCTBO C 3JIEMEHTaMHU alnreOpbl U OMUCATENbHOW CTaTUCTUKH.

N3yuenue apudmeTrueckoro MaTepransa HauMHAETCS CO CUCTEMATU3ALMH U
pPa3BUTHUS 3HAHWWM O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX HA YPOBHE HA4YaJIbHOIO
oOuiero obpaszoBanus. [lpu 3TOM COBEpIIEHCTBOBAaHUE BBHIYMCIUTENBHON TEXHUKU
1 (OpPMHPOBAHHWE HOBBIX TEOPETUYECKUX 3HAHUU COUYETAETCA C pPa3BUTUEM
BBIYHMCIIUTEILHON KyJIbTYPhl, B YACTHOCTU C OOyYE€HHUEM MPOCTEHIINM IpHEMam
MPUKUJKA U OLICHKM PE3yJbTaTOB BbIUMCIEHUN. V3yueHue HaTypallbHBIX 4YHCEll
npojoipkaercs B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMU TOHSTHSIMU TEOPUU
JEJIMMOCTH.

Havano wm3ydeHuss OOBIKHOBEHHBIX M JECATUYHBIX ApoOed OTHECEHO K 5
KJIacCy. DTO MEPBbI 3Tan B OCBOEHUU JIpo0eH, Korja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH UJCSIMH, IOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
Ipo0eil B MOJHOM 00BEME MPEAIISCTBYET M3YUYCHUIO IECATHUYHBIX IPOOEH, 4uTo
[eJeCO00pa3HO C TOYKM 3PEHUSl JIOTMKM H3JI0KEHUS YHMCIIOBOM JIMHUHU, KOTJa
npaBwiia JEHCTBUM C JAECATUYHBIMUA JpOOSIMH MOKHO OOOCHOBAaTh YK€
M3BECTHBIMHM AJITOPUTMAMU BBITIOJHEHHs AEUCTBUN C OOBIKHOBEHHBIMH APOOSIMHU.
3HAaKOMCTBO C JIECATUYHBIMHU JPOOSIMH PACIIUPUT BO3MOMXKHOCTHU ISl TOHUMAaHUS
00y4aronMMuUCs TPUKIAJHOIO MPUMEHEHUS HOBOM 3alUCH MPU U3YUYEHUU APYTHUX
OPEeIMETOB U MPHU MPAKTHUYECKOM HCIosb3oBaHuU. K 6 kiaccy oTHECEH BTOpOM



Talm B M3Y4YEHUH JpoOeil, IJe MNPOUCXOTUT COBEPIICHCTBOBAHHUE HABBIKOB
CpaBHEHHS U NpeoOpazoBaHusi ApoOel, OCBOEHUE HOBBIX BbIYUCIUTEIBHBIX
QITOPUTMOB, OTTAUYMBAHWE TEXHMKU BBIUMCICHUH, B TOM YHCIE 3HAYCHUU
BBIPAXECHU, COIEPKALUX U OOBIKHOBEHHBIE, U IECATUYHBIE APOOU, YCTAHOBJICHUE
CBsI3eM MEXKIy HUMH, paCCMOTpEHUE IPUEMOB peIlieHus 3a/1a4 Ha 1poou. B Hauane
6 KJ1acca MPOUCXOAMUT 3HAKOMCTBO C MOHSITHEM MPOLEHTA.

OCOOEHHOCTBPIO HM3YyYEHHsI MOJOKUTEIbHBIX W OTPULIATEIBHBIX YHUCEIN
ABJISIETCSL TO, YTO OHM TaKX€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TanoB. B 6
KJacce B Hauaine u3ydeHus Tembl «llojoxuTenbHbIE W OTpPULIATEIBHBIE YUCIIA»
BeIensieTcss moarema «llenble uwncna», B paMKax KOTOPOMl 3HAaKOMCTBO C
OTpULATEIBHBIMU  YHCIAMH W JEHUCTBUSAMH  C  TOJOXKUTEIBHBIMH U
OTPULIATEIBHBIMU YHCJIAMH MPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOJIXO[A.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYaIOLIUXCS MPAKTUUYECKU
CO BCEMH OCHOBHBIMHU TOHATHSMHU TEMBI, B TOM YHUCJIE U C MPAaBUJIaMU 3HAKOB MPHU
BBIMOJIHEHUH apU(PMETHUYECKUX JeHCTBUM. 3yueHue palnnoHaIbHBIX YHCENl Ha
ATOM HE 3aKOHYUTCS, a OyIeT MPOJOJKEHO B Kypce alreopsl 7 Kiiacca.

[Ipu oO0yueHMM pelIeHHIO0 TEKCTOBBIX 33Jad B 5—6 Kiaccax HMCIONb3YHOTCS
apupmeTnyeckue npuéMsl pemieHus. [lpu oTpaboTke BRIUUCIUTENBHBIX HABBIKOB B
5—6 Kiaccax paccMaTpHUBAIOTCA TEKCTOBBIE 3aJa4M CIEAYIOIIUX BUIOB: 3aa4M Ha
IBUKEHHE, HA YacTH, Ha IOKYNKH, Ha pabOTy M MPOU3BOAUTEIBHOCTH, HA
IPOLEHTHI, HA OTHOIIEHUS U Iponopuuu. OOydaromuecs 3HaKOMSTCS ¢ TpUéMaMu
pelieHuss 3aaad  nepedopoM BO3MOXKHBIX BapHaHTOB, YydaTcs palboTaTth C
uH(popmanuen, NpeacTaBIeHHON B (opMe TaOIHIL] WK JUarPaMM.

B  nporpamme ywyebHOro kypca «MaremaTuka» ~— HOpPEeAyCMOTPEHO
(opMupoBaHrEe MPONEACBTUUECKUX alreOpandeckux mpeacraBieHuil. byksa kak
CUMBOJI HEKOTOPOIO YHCIAa B 3aBUCUMOCTH OT MaTEMaTH4YECKOTO KOHTEKCTa
BBOJUTCSl MOCTENEHHO. ByKBEHHAas CHUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXIE
BCEro JUIsl 3alKMCH OOIIMX YTBEPXKACHUN M MPEJIOKEeHUW, GopMyl, B HACTHOCTHU
JUTSl BBIYMCIIEHUS] TEOMETPUUECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B mporpamme yuebHoro kypca «MaTemaTHkay MpelCTaBiIeHAa HarJsaHas
reOMEeTpus, HalpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBILLJIEHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHHUsI, M300Pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3TaIl
B M3YyYEHUU T€OMETPHUM, KOTOPBIM OCYIIECTBIISIETCS HA HATISAHO-NIPAKTHYECKOM
YpOBHE, OMHMpAETCS Ha HarJaIHO-00pa3HOEe MbIIUIEHHE O0ywaromuxcs. boinbias
pOJIb  OTBOJOUTCS  NMPAKTUYECKOW  JIEATEIBHOCTH, OIBITY, 3KCIHEPUMEHTY,
MozenupoBaHuio. OO0yyaronecs: 3HaKOMSITCS C T€OMETPUYECKUMU (PUTrypaMu Ha
IUIOCKOCTH M B TPOCTPAHCTBE, C MX MPOCTEHIIMMH KOH(PUTYypalUsIMHU, ydaTcs
U300pakaTh MX Ha HEJIMHOBAHHOW M KJeT4yaToW Oymare, paccMaTpuBaIOT HX
IIPOCTEUIINE CBOMCTBA. B mporecce u3ydyeHUs HarIsiAHOM I€OMETPUM 3HAHWA,



MOJIyYeHHBIE OOYYaIOIMMUCS HAa YPOBHE HAYaJIBLHOTO OO0IIero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CormacHo yueOHOMY IUIaHy B 5—6 Kjaccax HM3y4yaeTcs HWHTErPUpPOBAaHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKJIIOYAaeT apuMeTuyecKuil maTtepuan u
HarJsAHYI0O TEOMETPUIO0, a TaKXe IPOIEAEBTUUECKHE CBEACHUS U3 aureOpsl,
AJIEMEHTHI JIOTUKU U Hayaja ONUCATeIbHOM CTaTUCTHKHU.

Ha wusyuenue yuebHOro kypca «Matemaruka» orBoautcs 340 yacoB: B 5
kimacce — 170 gacoB (5 wacoB B Hexaento), B 6 kimacce — 170 4gacoB (5 yacoB B
HEJIEITIO).



COILEPKXAHUE OBYYEHUA
5 KUIIACC

HarypaJjbHble ync/ia 4 HyJIb

Harypansnoe umcno. Psa Hatypanbhbix umcen. Yuciao 0. M3obOpakenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOMA.

[To3unmonHasg cucrteMa cuucieHus. Pumckas HyMepanuss Kak MOpHUMED
HETO3UIMOHHOM CUCTEMBI CUUCIEHUA. [lecaTHuHas cucTeMa CUUCIICHHUS.

CpaBHEHUE HATypAJIbHBIX YHCEI, CPABHEHHE HATYPAJIbHBIX YUCEN C HYJIEM.
Cnioco6bl cpaBHeHMsI. OKpyTJIeHUE HATypalbHBIX YUCEL.

CroxeHue HaTypalbHBIX YUCEJ, CBOMCTBO HYJSl IIPHU CJIOXKEHUU. Briuntanue
Kak JeicTBUE, 0OpaTHOE CIIOKEHHUIO. Y MHOKEHHE HATYpaJbHBIX YKCEI, CBOHCTBA
HyJi W €IUHUIBl TpU YyMHOXEHUU. JlemeHue Kak JeicTBue, oOpaTHOE
YMHOXKEHNIO. KOMIIOHEHTBI IEUCTBHM, CBSI3b MEXIYy HUMU. [IpoBepka pesynbrara
apudpmeTndeckoro aeictus. llepeMecTuTenbHOE W COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHUSI, paclpeleIuTeIbHOE CBOMCTBO (3aKOH)
YMHOXCHHUS.

Ncnonb3oBanue OyKB Jisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3aIUCU
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

JlenuTenn M KpaTHBIE YHCIA, PA3JIOKeHHUE Ha MHOxuTenu. l[Ipocteie u
coctaBHble ynchna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenb ¢ HaTypajJbHBIM TIOKa3aTejJeM. 3alucCh 4YHUCIAa B BHJAE CYMMBI
Pa3psIIHBIX CaracMbiX.

UucnoBoe BBIpAKEHUE. BpIYMCIEHNWE 3HAYEHUN YMCIOBBIX BBIPAXKEHUN,
MOPAIOK  BBIMOJHEHUA  JAcicTBUU.  VMCmonp30BaHWE  TMPU  BBIYMCICHHSIX
NEPEMECTUTEIIBHOTO W COYETAaTEIBbHOTO CBOWMCTB (3aKOHOB) CJIOKEHUS U
YMHOXEHUS, pACIPEIEIUTEILHOIO CBOMCTBA YMHOXKEHUS.

poou

[IpencraBienne o JApoOM Kak CHOCOO€ 3amMUCH  YacTH  BEJIMYUHBI.
OObikHOBEHHBIE ApoOu. [lpaBunbHble W HenpaBwibHble ApoOu. CMelaHHas
IpoOb, TMPEICTABICHUE CMEIIAHHOW JpoOM B BHJAEC HENPaBUIBLHOW JpoOu W
BBIJICIICHUE IICJIOM YacTH YKCIIa W3 HEeMpaBWILHON npodu. M3obpaxkenune apobeit
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Apodu. CokpalieHue apooei.
[IpuBenenue aApodbu Kk HOBoMY 3HameHaTeno. CpaBHEHUE qpoOei.

CrnoxeHve W BbIYUTaHUE IpoOeil. YMHOXKEHUE U JIeJIeHHe ApoOeH, B3auMHO
obpatHple 1pobdu. HaxoxaeHne 4acTy 1eI0To 1 1IEJI0T0 110 €r0 YacTH.

Hecstuunas 3amuchk apoOeit. [IpeacrtaBieHue aecsaTUYHONW apoOW B BHUJEC
OObIKHOBEHHOW. 300pakeHne ACCATUYHBIX JpoOel TOYKaAaMU Ha YHUCIOBOU
npsimoil. CpaBHEHUE NECITUYHBIX IPOOEH.



ApudpmeTrnueckue JEHCTBUS C JECATHUHBIMH JpoOsiMu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemenue TeKcTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudmernyeckuMm crmocobom. Pernenue
JOrMYecKux 3ajad. Pemenue 3agady nepeOOpOM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnionbs3oBaHue Mpu pelieHru 3a1a4 TaOJIuI U CXEM.

Pemienne 3amay, copepKallMX 3aBUCHMOCTH, CBSI3BIBAIOLIUE BEJIUYUHBIL:
CKOpPOCTb, BpE€Ms, pACCTOSIHUE, [I€Ha, KOJMYECTBO, CTOMMOCTbh. EIHHMIIBI
M3MEpPEHUs: Macchl, 00BbEMa, IEHBI, PACCTOSHHUSA, BPEMEHH, CKOpocTU. CBS3b
MEXy €IMHULAMH U3MEPEHUS KaXKI0W BEIMYUHBI.

PerieHne 0CHOBHBIX 3a/1a4 Ha POOH.

[IpencraBnenne JaHHBIX B BUAE TaOIMI], CTOJIOYATHIX IAATPAMM.

Harnsanas reomerpust

Harnsguele npencrtaBneHus o ¢urypax Ha IUIOCKOCTH: TO4YKa, IpsiMas,
OTPE30K, JIyd, YIrOJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. YroiL. [Ipsamoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JUIMHA OTpe3Ka, METPUYECKUE €IMHMIIBI JUIMHBL. J[JIMHA JIOMaHOH, IEpUMETP
MHOTOyTOJIbHUKA. 3MepeHne 1 MOCTPOECHUE YTII0B C HOMOLIBIO TPAHCIIOPTHPA.

Harnsnaele npeacrtaBieHuss 0 (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (QUTYD.

N3o06paxenune ¢uryp, B ToM 4yucie Ha kietdaroil Oymare. Iloctpoenue
KOH(UTypaluii U3 YacTel MpSIMON, OKPYKHOCTH Ha HEJTMHOBAaHHOW W KJIETYATOM
Oymare. Mcnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[Inomans mOPAMOYroJibHUKA W  MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3
NPSIMOYTOJILHUKOB, B TOM 4YHCIIe (QUTYpP, U300paKEHHBIX HA KJIET4aTON Oymare.
EauHune!l n3mepeHus ioniaim.

Harnsaaele npeacTaBieHus: 0 TPOCTPAHCTBEHHBIX PUTypax: MPSIMOYTOIbHBIN
napaiienenunen, — ky0,  MHororpaHHuku. — M3o0paxenue  mpocTermmx
MHOTOrpaHHUKOB. Pa3BépTku kyb6a u mnapamwitenenunena. CozgaHue Mopenen
MHOT'OTPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM TPSAMOYTOJBHOTO TMapajuiesnenunena, kyoa. EauHuibl usmepeHus
o0BEMa.

6 KJIACC

HartypaabHble yncia

Apudmerrnueckue EUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCJIAMHU.
YucioBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HMCIOJb30BaHHE  CKOOOK.
Hcnonbp30BaHWe TMpU BBIYKCICHUSAX NEPEMECTUTEIIBHOTO M  COYETATEIBbHOIO
CBOWCTB CIJIOKEHHMSI U YMHOXECHHUS, PACIPEACIUTEIBHOIO CBOMCTBA YMHOXKECHHUS.
OKpyriieHue HaTypaibHbIX YHCEIL.



JlenuTenu U KpaTHbIE YKCIIa, HAMOOIBIINNA OOIINI 1eIUTENh 1 HAUMEHBIIEEe
oOuiee kpatHoe. JleTuMOCTh CyMMBbI U IPOU3BEICHUS. JleJeHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpaIleHUE IpoOei.
CpaBHenue u ynopsgounBanue apoOeii. Pemenue 3a1a4 Ha HaX0XKJI€HUE YaCTH OT
LEJIOr0 M LENOro Mo ero 4vactu. JpoOHoe 4MciIo Kak pe3yiabTaT JeJICHUS.
[IpencraBneHue necATUYHON JpoOU B BUE OOBIKHOBEHHOM JpOOU U BO3MOYKHOCTD
npecTaBiIeHus] OOBIKHOBEHHOU JApoOU B BUJE ACCATUYHON. JlecaTuUHbIE TpoOH U
MeTpHuuecKas cuctemMa Mep. ApupMeTHdecKre JEeHCTBUS M YUCIOBBIC BBIPAKECHUS
C OOBIKHOBEHHBIMH U JECATHUYHBIMH JPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHWMU. Macmrad, Mponopius.
[Iprmenenne nponopurii Ipy pEeIECHAN 331a4.

ITonaTHe mpouieHTa. BeluncieHre IpoLeHTa OT BEJIMYMHBI U BEJTUYUHBI 110 €€
MPOLIEHTY. BbIpakeHre MPOLEHTOB IECATUYHBIMH ApoOsiMu. Pemenue 3amau Ha
IIPOLEHTHI. BhIpakeHNME OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

IHHonoxureabHbIC U OTPULIATEIbHbIC YUCIA

ITonoxurensHple U oTpuuarenbHble yncina. Llensle yncima. Monyns 4ucina,
reoOMEeTpUYEeCcKas MHTepHperauus Monayis uyucia. M3o0paxkeHune ywucen Ha
KOOpAMHATHOM  mpsAMou. YucnoBele  npoMexyTku. (CpaBHEHHE  YHCEl.
Apudmernyueckre TeUCTBHS C MOJI0KUTEIbHBIMU M OTPULATEIbHBIMUA YUCIIAMH.

[IpssMoyroJsibHasE cCUCTEMA KOOPJAMHAT Ha IIOCKOCTH. KoopauHaTel TOUKK Ha
IUIOCKOCTH, abcuucca u opaunHara. [loctpoenue Touek u GUryp Ha KOOpIAWHATHON
IIJIOCKOCTH.

BykBeHHBIE BBIpaKeHUsI

[Ipumenenne OykB Uil 3alUMCH  MAaTEMaTUYECKUX  BBIPAXKEHUH U
npennoxxennii. CBoicTBa apudmeTndeckux AecTBuil. BykBeHHBbIE BBIpXKEHUS U
YUCJIOBBIE TOJICTAHOBKHA. DYyKBEHHBIE PABEHCTBA, HAXOKJICHUE HEU3BECTHOIO
KOMIIOHEHTa. PopMyinbl, (HOpMyJbl MEPUMETPAa U IUIOMIAAM MPAMOYTOJIbHUKA,
KBajpaTa, o0bEéMa napajuiesenumnena u kyoa.

PemmieHne TeKCTOBBIX 33724

Pemenne TekCcTOBBIX 3amay  apudmeTnueckuM  crocobom. Pemienue
JoTUYecKuX 3ajad. Pemenue 3ana4y nepe6bopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3agad, coaepkKalmUxX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYUHBIL:
CKOpOCTb, BpeMs, paccTosiHueE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
POU3BOUTENILHOCTh, BpeMsi, O00BEM paboOThl. ENWHUIIBI U3MEpPEHHUs: MAacChl,
CTOMMOCTH, PAaCCTOSIHUS, BPEMEHHU, CKOpocTH. CBsA3b MEXAY E€IWHHULIAMH
MU3MEPEHNs KaXI0U BEITUYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOUIEHHWEM, MPONOPLIUOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTaMU; PEIlIEHNE OCHOBHBIX 3a]1a4 HAa TPOOU U MPOLEHTHI.



Onenka W TpHUKUAKA, OKpyrieHue pesyibrara. CocraBiieHHe OyKBEHHBIX
BBIPAKEHUH T10 YCIIOBUIO 3aa4H.

[IpencraBieHne AaHHBIX C MOMOIIbI0 Tabmui u auarpamm. Cronbuartbie
JUarpaMMbl: YTEHUE U MOCTPOCHHUE. YTEHHE KPYTOBBIX HarpamM.

Harasignas reomerpus

Harnsgueie npencrtaBneHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJ, JOMaHasi, MHOITOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3auMHOe pacnosjokeHue JBYX MPSMBIX Ha IJIOCKOCTH, IapajulebHbIE
npsiMble, MEPIECHANKYJSIPHbIE OpsiMble. M3MepeHue paccTosiHU: MEXIy ABYMS
TOYKaMH, OT TOUKH J0 MPSAMOi1, JIMHA MapIIpyTa Ha KBaJAPaTHOM CETKE.

M3mepeHre W IOCTPOECHHE YIVIOB C IIOMOINBIK TpaHcnoptupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEDPBHI
YEeTBIPEXYTOJbHUKOB. [IpsIMOYTOJIbHUK, KBaJpaT: UCIOJb30BaHUE CBOMCTB CTOPOH,
yIJoB, auaroHanei. M3o0pakeHue reoMeTpudeckux (Quryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BAHUEM IIUPKYJS, JIUHEHKHU, YTrOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp ™MHOrOoyroipHuka. IloHsiTHEe T™OMAAM (UTYPBI, E€AUHUIIBI
m3Mmepenus iomaau. [Ipubmmk€nnoe n3mepenre mwiomaan Guryp, B TOM 4UCIe
Ha KBaJipaTHOU ceTke. [Ipubnmxénnoe u3mMepeHune JIMHbI OKPY>KHOCTH, IIOIIATN
Kpyra.

CumMmeTpud: HeHTpabHasl, 0OCeBasi U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsgueie MPEACTaBICHHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajuienenunesn, Kyo, mpu3Ma, NUpaMuja, KOHYC, LMJIMHIp, map U cdepa.
N3o0pakenne mpocTpancTBeHHBIX (uryp. [IpuMepsl pa3BEPTOK MHOTOTPAaHHUKOB,
munHApa U koHyca. Co3gaHue Mojenel MpoCTPaHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUAJIOB).

[Toustne o0bEMa, eauHULBI U3MepeHUus o00bEéMa. OOBEM MPSAMOYTOJIHLHOIO
napajuienenurnena, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaTbl OCBOCHHUS MPOrpamMMmbl y4eOHOTO Kypca
«Marematnka» XxapakTepu3yrTCs:

1) naTpuoTHyeckoe BOCIUTAHME:

IIPOSIBJICHUEM MHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCHUUCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHMSM  POCCUMCKHUX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW HIKOJbI, K HMCIOJIb30BAHHUIO 3THUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOUEAYp TPa)kIaHCKOro oOIiecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX
C IPaKTUYECKUM IPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHHE:

YCTAHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIICHUH NPAKTUYECKUX 3adad
MaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU AJI1 YCHEIIHOW MpodecCHOHATbHON
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBHUAYAIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JCHHUH, YMEHHIO BHUJETb
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEHHOCTH HAYYHOT'0 IO3HAHHUSI:

OpUEHTaUMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHYECKOM HayKd Kak c@epbl dYeloBeYeCKOn
NEATEIIBHOCTH, ATANoB €€ pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHS LUBUIN3ALNH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH M MATEMATUYECKOW KyJIbTYpOW KaK CpPEICTBOM
IIO3HAHHWS MHpA, OBJIAJCHUEM IMPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATENBHOCTH;



6) ¢usuueckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 3/0POBbSI H
IMOLMOHAJBHOTO 0J1arONMOy YU

TFOTOBHOCTBIO NPHUMEHATh MaTEMATUYECKUE 3HAHUS B HMHTEpPEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTaHMUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTABIXA, peryisipHas ¢uznyecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediekcur, MpPU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eJioBeKa;

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpUEHTalMEel Ha NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU U pEelIeHUs 3a]1ad
B 00JacTH COXPAaHHOCTH OKPY>KaloleH cpeipl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOXKHBIX IOCJEACTBUI MJIsi OKPY’KAIOIIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTel X PeLeHus;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATBHOW M MPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHHIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y APYTHX JIOJeH, NpuoOpeTaTb B COBMECTHOW JAESITEIBbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(opMynHpOBATh UIEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pelIeHUs] U ACHUCTBUA, (QOPMYIUPOBATH M OLIEHUBATh PUCKH U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTpENCICHUS  TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIA  NpU3HAK
Kiaccu(ukany, OCHOBaHUA JJisi OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (GOPMYJIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE WM OTpPUILIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIC;



BBISIBISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OPOTUBOpEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH /ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;
JenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J10Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKICHUH (IpSMble U OT
IPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIbHO HECIIOXKHBIEC J10Ka3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPaUBAaTh apPryMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHuss y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOUpATh HauOoIee MNOAXOASANMNA C Yy4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarejbCKue AeiCTBUA.

UCII0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMyIMpOBaTh BOIPOCH, (PUKCHUPYIOUIUE MPOTUBOpEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHO€, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO NO3ULINIO, MHEHHE;

IPOBOJUTE IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOT0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOPMYIHPOBaTH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOIIOACHMS, HCCIEAOBAHUSA, OLEHUBAThb JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IMPOLECCA, a TaKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unopmanmei:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIUH, JAHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GopMy MpeacTaBieHUuss HHPOPMALMK W  WUIIOCTPUPOBATH
pemiaemMbie 3aJayd  CXE€MaMH, JaMarpaMmamMu, HWHOM TrpaduKod U UX
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC NCHCTBUSA:

BOCIIPUHUMATL U (1)OpMy.]'II/Ip0BaTB CY)KACHUA B COOTBCTCTBUU C YCIIOBUAMU
H ncJsIMHu 06IHeHI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPA’KaTbhb CBOIO TOYKY 3PCHHA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOAY PEIICHHS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
pelieHusi, COIMOCTaBISATh CBOM CYXKJEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHAJIOra, OOHApYKUBaTh pa3jiM4ve U CXOJCTBO IMO3UIIMMA, B
KOppeKTHOU GopMme hopMyTupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS,
OPEJCTaBIsITh  PE3YyJAbTaThl  PEIICHUS 3aa4u, IKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILJICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUuTOpUU;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAUBUAYAJILHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATDH 11€71b COBMECTHOM NESTEIBHOCTH, MIAHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloOThl, pachnpeaeniarb BUIAbl padOT, AOTrOBapUBATHCA,
o0CyX)aTh MPOLECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIFOJICH;

y4acTBOBaTh B TpymHmoBbIX ¢dopmax paboTel (0OCykaeHusi, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOMU JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHHBeEpPCaJbHbIE yUeOHbIE 1eliCTBUSA

Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, alTOPUTM pELICHHs 3afadd (WU €ro
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOUIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBAaTb U KOPPEKTUPOBATh
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJI]:, SMOLIMOHAJIbHbIN NHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yJibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IIPU PEIICHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIeNH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xoniy oOyueHus B S kJjacce OOy4aromUNCA TOTYYUT CIEAYIONINC
pEeIMETHBIE PE3YJIbTATHI:

Ywucsia ¥ BbIYUCIEHUS

[lonumMaTh W TOPaBWIBHO  yNOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHUCIAMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBaTh M yHOPSIOYMBATH HaTypajbHbIC YKCIA, CpPaBHUBAaTh B
IPOCTEUIINX CITydasiX OOBIKHOBEHHbIE JPOOH, IeCATUYHBIE IPOOH.

CoOoTHOCUTH  TOYKY Ha  KOOPJMHATHOM  (YMCIOBOM) mpsIMOM  C
COOTBETCTBYIOIIMUM €M YHUCJIOM M H300pa)kaTh HATypajbHbIE UMCIAa TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

BreimonasaTe  apudmeTHdecKkue ACHCTBUS C HATypalbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILINX CITydasiX.

BBINOTHATE NPOBEPKY, MPUKUKY PE3YIbTATa BHIUUCICHHI.

OKpyIJISITh HATYpaJIbHBIE YHUCIIA.

PemieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3ajauu apU(PMETUUECKUM CIIOCOOOM U C TMOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOMKHBIX BAPUAHTOB.

Pemate 3amauu, cojepiKaillie 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMS, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp3oBaTh KpaTKUe 3alUCH, CXEMbl, TaONuIbl, OOO3HAYECHHS MpU
pelIeHnH 3a1a4.

[Tonp30BaThCs OCHOBHBIMHU  €AWUHULIAMM  WU3MEPEHHUS: LIEHbI, MAacChl,
pacCTosiHMs, BPEMEHHU, CKOPOCTH, BBIpaKaThb OJHU E€AUHUIIBI BEIUYUHBI 4epe3
IpyTHeE.

N3BnekaTh, aHAIUM3UPOBATh, OLICHHBATH WH(OpPMAIIUIO, MPEICTABICHHYIO B
Tabiuile, Ha CTOJIOYATOW JaMarpamMme, HWHTEPIPETHPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCIIOIb30BaTh JAaHHBIE MPH PEILICHUH 33]1a4.

Harasignas reomerpus

[Tonp30BaThCS rEOMETPUUYECKUMU TOHATUSAMU: TOUKA, MpsSMasi, OTPE30K, JIyd,
yTOJI, MHOTOYT'OJIbBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, MUMEIOMUX (GopMy
M3YYEHHBIX TEOMETPUIECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMU: BEPIIMHA, CTOPOHA, C
MHOTOYT'OJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTHIO:
paauyc, AMameTp, UEHTP.

N300pakath W3y4deHHBIE TeoMeTpudeckue (GUTypbl Ha HEJIMHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIBIO ITUPKYJIS U JTUHEHKH.



HaxoauTe mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOLIBIO
JUHEWKU, CTPOUTHh OTPE3KU 3aJlaHHOW IUIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOIO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSMOYTOJIBHUKA, KBAApaTa JJIsl UX
NOCTPOCHHU S, BBIYUCIICHUS TIOIIAIN U IIEPUMETPA.

Boruncnsate mepuMerp © IUIOHIAAb KBajapaTa, MPSIMOYTOJbHHKA, (QUTYP,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM uHclie (pUryp, m3o0pakxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMHU METPUYECKHUMH E€IWHHUIIAMUA U3MEPEHUS [UJIMHBI,
IJIOIA/IN; BBIPAYKATh OJJTHA €IMHUILIBI BEJIMUYUHBI YEPE3 IPYTHE.

Pacnio3naBate mapamienenumnen, KyO, HCIOIb30BaThb TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo, IpaHb, U3MEPEHMs, HaXOAUTh H3MEPEHMs NapasuleJenunena,
KyOa.

Boruucnate 00b€M KyOa, mapajuienenuneaa Mo 3aJaHHbIM H3MEPEHHSM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemare HecnokHBIE 3aJayd Ha HM3MEPEHHUE T€OMETPUUYECKUX BEIUYUH B
IPAKTUYECKUX CUTYaLHSIX.

K koHuy oO0yueHuss B 6 kiacce oOydaromuiicsi MOJY4MT CIEAYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCICHUSA

3HaTh U NOHUMAaTb TEPMHUHBI, CBSI3AHHBIE C PA3JIMYHBIMM BUJAMHU YHUCEN U
cnoco0aMu MX 3alKCH, NEPEXOAUTh (€CAM 3TO BO3MOXKHO) OT OAHOW (HOpMBI
3alMCH YUCTa K IPYTOu.

CpaBHUBaTh U yHOPSAOUYMBATH LI€IbI€ YHCIIa, OOBIKHOBEHHBIE U JIECATUYHbBIE
IpoOu, CpPaBHUBATH YUCIIA OJTHOTO M Pa3HBIX 3HAKOB.

BbinonHsATe, coderas yCTHble MU NUCBMEHHBbIE NPUEMBI, apuUPMETHUECKUE
JICUCTBUSL C HATypalbHBIMH UM LEJBIMH  YHCJIaMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMH TPOOSIMHU, MOJOKUTEIBHBIMA U OTPULIATEIbHBIMU YHCIIAMH.

BblUuCHAT 3HAUYEHHS] YKMCIIOBBIX BBIPAXKEHUMN, BBIMOJHATh TPUKUIKY U
OLICHKY pe3yJibTaTa BBIUMCICHUH, BBIIOJHATh NPEeoOpa3OBaHUs YHUCIOBBIX
BBIPKEHUN Ha OCHOBE CBOMCTB apu(PMETUIECKUX JICHCTBHIA.

COOTHOCUTh TOUYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €l
YUCIOM W H300pa)kaTh YHUCJIa TOYKAMU Ha KOOPJIWHATHOW MPSMOM, HaXOAMTH
MOZYJIb YUCIIA.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATAMU
ATOU TOYKH.

OKpyriTh LeNble YHUClia U ACCSITHUYHBIE OpOOH, HAXOIUTh MPUOITHKEHUS
YUCEN.

YucsoBbie M 0yKBeHHbIE BbIPAKeHUSA



[TonumaTe ¥ ynoTpeOasiTh TEPMHUHBI, CBS3aHHBIE C 3aMUCHIO CTENIEHU YHUCIIA,
HaXOJUTh KBaJpaT M KyO YMCIA, BBIYUCIATH 3HAYEHHUS UYMCIOBBIX BBIPAXKEHUH,
coJiepKaluX CTEIEHHU.

[Tonb30BaThcAd NpHU3HAKAMM JEIMMOCTH, PACKIIAIbIBaTh HATYpaJbHbIE YKCIA
Ha TPOCThIE MHOXKUTEIH.

[Tonb3oBaThCsa MacITaboOM, COCTABIISATh MPOMOPLUU U OTHOIICHHS.

Hcnonb3oBath OyKBHI 151 0003HAYEHHS YHCET MIPH 3alUCH MAaTEMaTUYECKUX
BBIPAKEHUM, COCTABIATh OYKBEHHbIE BHIPAKEHUS U (DOPMYJIbI, HAXOJAUTH 3HAYCHUS
OYKBEHHBIX  BBIPD@KECHHM, OCYIIECTBIsAS HEOOXOAUMBIE MOJCTAHOBKU U
npeoOpa3zoBaHuUs.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 32124

Periath MHOTOIIIArOBbIE TEKCTOBBIC 33/1a4l apU(PMETHUECKUM CITIOCOOOM.

Pemwate 3amaud, CBSI3aHHBIE C OTHOIIEHHEM, MPONOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTAMU, PEIIaTh TPH OCHOBHBIE 33/1a4X HA APOOU U MPOIEHTHI.

Pemars 3amaum, copaepikamipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIWYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIM4YECTBO, CTOMMOCTb,
MIPOU3BOAUTENIBHOCTh, BpeMs, 00bEM pabOThl, HCMIOIB3YS apU(PMETHUECKHE
NEUCTBUS, OLEHKY, [MPUKUAKY, TOJb30BAThCA  ECIWHHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJINYHUH.

CocTaBnsaTh OyKBEHHBIE BHIPAXKECHHS 110 YCIOBHUIO 3aJaUH.

N3Bnekates uH(OpManMio, MPEACTaBICHHYIO B Ta0jullax, Ha JHUHEUHOM,
CTOJIOYATOM MM KpPYroBOW JMarpamMmax, HHTEPIPETUPOBATH MPEICTABICHHBIE
JAHHBIE, UCII0JIH30BATh JAHHBIE MIPU PEILICHUH 3a]1a4.

[IpencraBisaTh HHGOPMAIUIO C TTOMOIIBIO TAOJINII, JIMHEHHON U CTOI0YATOM
Jarpamm.

Harasinnas reomerpust

[IpuBoaNTH TpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, HUMEIOMUX (GopMy
M3YUYCHHBIX T€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakaTb ¢ TIOMOLIBIO  LUPKYJs, JUHEHKH, TpPAHCIOPTHUpA Ha
HEJIMHOBAaHHOW M KJIETYaTOM OyMmare HW3y4YeHHbIEe IUIOCKHE Te€OMETPUYECKUE
Gurypsl 1 KOHQUTYpaIMU, CAMMETPUYHBIE PUTYPBHI.

[Tonp30BaThC ~ TEOMETPUUECKUMH  TIOHSATHSIMHU:  PaBEHCTBO  (uryp,
CUMMETpPHS, HCIOJIb30BaTh TEPMHUHOJOIUIO, CBA3aHHYKD C CHMMETpPHUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

Haxonuth BeNMYMHBI YTIJIOB M3MEPEHHEM C TMOMOUIBI0 TPAHCIOPTHPA,
CTPOUTH YTJIbl 3aIaHHON BEJTMYMHBI, TTOJIb30BATHCS MIPU PELICHUH 3a]1a4 IpajyCHON



MEpOH YIJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIM, IPIMOM, Pa3BEPHYTHIA U TYIIOU
YTJIBI.

BbluucnsaTe JMHY JIOMAaHOM, MEPUMETP MHOTOYIOJIbHHKA, IOJIb30BaThCA
€AVMHUIAMU HM3MEPEHUS [JIMHBI, BBIPAKATh OJHU E€AWMHUIBI U3MEPEHHUS JJIMHBI
yepes Ipyrue.

HaxoauTe, ncnone3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKAY JBYMS
TOYKaMH, OT TOUYKHU J0 NPSIMOM, IJIMHY ITyTH HA KBAAPaTHOM CETKE.

Beluucnate  miomans  (GuUryp, COCTaBIEHHBIX M3  MPSMOYTOJIbHHKOB,
WCIIONIb30BaTh  pa30MeHHe Ha NOPSIMOYTrOJbHUKH, Ha paBHbIE (UTYPHI,
JOCTpPAauBAaHHE JO NPSIMOYIOJIbHUKA, II0Jb30BAaThCSI OCHOBHBIMHM E€IUHULAMU
U3MEPEHUS IUIOIAAU, BBIPAXaTh OJHU EIWHULIbLI WU3MEPEHUS IUIOAAU 4YeEpe3
IpyTHE.

Pacnio3HaBaTh Ha MOJENSIX M H300paXEHUSX NUPAMUIY, KOHYC, LUIMHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIE€TYaTOM Oymare npsiMOyroJIbHBIN MapasuieNenume].

Boruucisate 00bEM IpsIMOYTOJIBHOTO NapajuieNienunea, Kyoa, mojab30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BEMA;

PemaTte HeclO0XKHBIE 3aJaud HA HAaXOXKJIECHHE I'€OMETPUYECKHUX BEIUMYHMH B
IPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB u TeM uugpoBbie
Ne i/ P Konrpoubueie | IIpakrnyeckue (wcpp )
NMPOrpamMMbI Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
1 Harypanbnslie uncna. JlencTeus ¢ 13 1 bubnnorexa [IOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. JInaum Ha 12 5 bubnuoreka LIOK
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
3 0 0 48 1
OOBIKHOBEHHEIC APOOH https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
4 H .M 10 1
ATIDILHAA TCOMCTPHA. MIHOTOYTOALHHIKH https://m.edsoo.ru/7f4131ce
bu6nmmotexka [IOK
5 38 1
Jlecaiibie ApodH https://m.edsoo.ru/7f4131ce
6 Harnsanas reometpust. Tena u purypsi B 9 1 bubnnoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka I1IOK
7 I1 0600 10 2
OBTOPCHIE H ODOBIICHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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6 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudgpoBbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchbl
bubnuorexa [JOK
1 H 1
ATYPATILHEIC HHCHA 30 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpust. IIpsimele Ha 7 bubnuorexa [LIOK
TIJIOCKOCTH https://m.eds00.ru/7f414736
bubnnorexa [JOK
2 1 1
3 Jlpodu 3 https://m.edsoo.ru/7f414736
bubnuoreka [JOK
4 H . 6 1
AIIAAHAS TEOMETpHs. CHMMETpIA https://m.edsoo.ru/7f414736
bubnuorexa [JOK
5 B 0 6
PIPENCHIGH C DyRBaMHE https://m.edsoo.ru/7f414736
Harnsannas reomerpus. @urypsl Ha bubmuoreka [LIOK
6 14 1 1
TIJIOCKOCTH https://m.edso0.ru/7f414736
bu6nmmoreka [IOK
7 IT 40 1
OJIOKUTENbHBIE U OTPULIATEIbHBIE YMCIIa httos://m.edsoo.ru/ 7414736
bu6mmoreka I1IOK
8 IT 6 1
PEACTARISHHC AR https://m.edso0.ru/7f414736
9 Harnsnnas reomerpus. ®urypsl B 9 1 bubnuorexa [LIOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHnue, o6o0IICHHE, 20 5 bubmuoreka [IOK
CHCTEMaTH3alsl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 6 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

HOYPOYHOE IIVTAHUPOBAHUE

S KUIACC
KosaunyectBo yacos DJIeKTPOHHBIE
Ne ara uugpoBbie
Tema ypoka KonTpoabhnsie | IlpakTuyeckue A p
n/n Bcero G p u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypeb
1 JlecsiTuunas cucteMa curciieHus. Psi 1 bubmuorexa [JOK
HaTypaJbHbIX YHCET https://m.edsoo.ru/f2a0ccOc
5 Jecstuunas cucrema cuucieHus. Psn 1
HaTypaJbHbIX YUCET
bubnuorexa [JOK
3 H i 4 0 1
ATYPAIBHBIH pAA. HEIO https://m.edsoo.ru/f2a0cafe
4 Hatypanbnsbiit psn. Yucno 0 1
5 Harypasbable uncna Ha 1 bubnuorexa LIOK
KOOPJAMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e0fc
6 HaTypaanLIequ/Icna Hfl 1 bubanorexa [IOK
KOOPJAMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e2a0
H
7 aTypaanLIeuchna Hfl 1 bubanorexa [IOK
KOOPJIMHATHON IIPSIMON https://m.edsoo.ru/f2a0e426
8 CpaBHeHME, OKPYTJIEHHE 1 bubmuoreka [JOK
HATypPaJIbHBIX YUCET https://m.edsoo.ru/f2a0ce32
9 CpaBHeHME, OKPYTJICHHE 1 bubmuoteka [IOK
HaTypaJbHbIX YHUCEIl https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME, OKPYTJICHUE 1 bubmuoteka [IOK
HaTypaJbHbIX YHUCEII https://m.edsoo.ru/f2a0d300
11 CpaBHeHMe, OKpYTJIEHHE 1 bubnuoteka [IOK

HaTypaJIbHBIX YNCET

https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

CpaBHeHuE, OKpYyTJIEHHE

12 HATYpaJIbHBIX YHCE
13 Apudmernueckue aecTBUS C bubnuorexa [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0eaca
1 Apudmerndeckue nencTBUS C bubmmoreka [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmerndeckue nencTBUS C bubmmoreka [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmerndeckue neicTBUS C bubmmoreka [IOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmerndeckue neicTBUS C bubmmoreka [JOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/f2a1015e
18 Apudmerndeckue neicTBUS C bubmmoreka [IOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a10c3a
19 Apudmerndeckne AecTBUS C bubnuorexa LIOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJISI IPH CIOKESHUU H
20 y'MHO)KeHI/II/I},, CBOI\/'II)CTBa €MHHUIIBI IPU bubmmorexa LIOK
https://m.edsoo.ru/f2a104ec
YMHOKEHUHU
CBoiicTBa HyJISI IPU CIIOKEHUH U
21 YMHOXEHUH, CBOMCTBA €AUHULIBI IPU
YMHOKEHUHU
[TepemecTuTenbHOE U COUETATENBHOE
99 CBOICTBA CJI0KEHUS U YMHOKECHUS, bubnuoteka [IOK
pacnpenenuTeIbHOe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKESHUS
23 [lepemecTuTENEHOE B COUETATEIHHOE

CBOMCTBA CJIOKEHHS U YMHOXCHUA,



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

pacnpenenuTeIbHOE CBOMCTBO
YMHOXECHUSA

HCpCMCCTI/ITeHBHOG " COUCTATCIIBbHOC

CBOMCTBA CIIOKCHHS B YMHOXCHUA,

24 pacnpenenuTelIbHOE CBOMCTBO
YMHOKEHUS
o5 Jenutenu U KpaTHbIE YUCTA,
pa3iioKEHUE YUCIIa HA MHOKHUTEIN
26 [enurenu u KpaTHbIE YKCIA, bubnuorexa LIOK
pa3J10KEHUE YHUCIIa HA MHOKHUTEIN https://m.edsoo.ru/f2a116b2
97 Jenutenu u KpaTHBIE YUCTA,
pasiioKeHUE YUCiIa Ha MHOKHUTEIN
bu6nmorexa LIOK
28 fleneriue ¢ ocTaTkoM https://m.edsoﬁu/f2a1116c
bu6nmmoreka [IOK
29 Hlenetiite ¢ ocTaTkoM https://m.edsogru/f2a114fa
bu6nmmorexa [IOK
30 [IpocTble 1 cocTaBHBIE YMCTA https://m.e dso;.lru /2411290
bu6mmotexka I1IOK
31 [IpocTsie 1 cocTaBHBIC YKCTA https://m.e dso;-.Iru 1£2a11bb2
3 [Mpuznaku nenmumoctr Ha 2, 5, 10, 3, bubmuorexa [JOK
9 https://m.edsoo.ru/f2a11806
33 [Mpuznaku nenmumoctr Ha 2, 5, 10, 3, bubmuorexa [JOK
9 https://m.edsoo.ru/f2a1196e
34 YucIioBbIE BEIPAKEHMUS; TOPSIIOK bu6mmoreka [IOK
nercTBUH https://m.edsoo.ru/f2a11f18
35 YucIioBbIE BEIPAKEHMUS; TOPSIIOK bu6mmoreka [IOK

NENCTBUI

https://m.edsoo.ru/f2a12080



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080

Yucaopwie BBIPpAXKCHUSA; IIOPAOOK

bu6mmoreka [IOK

36
JICUCTBUI https://m.edsoo.ru/f2al23fa
Pemrenune TeKCTOBBIX 3a/1a4 Ha BCE
37 apudmeTHuecKue AeUCTBUS, HA bubnmorexa [IOK
p ’ https://m.eds00.ru/f2a0f894
JIBIDKCHUE U TTOKYITKH
Pemienne TeKCTOBEIX 3a7a4 HA BCE
38 apudMeTHYECKHe IeHCTBHS, HA bubmmorexa [IOK
P g ’ https://m.edsoo.ru/f2a0f9fc
JBIDKCHUE U TTOKYIIKH
Pemienne TeKCTOBBIX 3aa4 Ha BCE
39 apudmMeTHIecKue IeHCTBUS, Ha bubmorexa HOK
P g ’ https://m.edsoo.ru/f2a121a2
JBUKEHHUE U MTOKYTIKU
Pemenne TeKCTOBEIX 3a7a4 HA BCE
40 apupMeTHYECKUE eﬁCTI;I/Iﬂ Ha bubmiorexa LIOK
P g ’ https://m.edsoo.ru/f2a12558
JBUKCHHUE U MTOKYTIKU
Pemienue TeKCTOBBIX 3aa4 Ha BCE
41 apudmeTnyeckue 1eiCcTBus, Ha bubmmorexa LIOK
P a ’ https://m.edsoo.ru/f2a12832
JIBUKCHHE U TTOKYITKU
Pemenne TeKCTOBEIX 3a7a4 HA BCE
42 apudmMeTHuecKue eﬁcﬁsnﬂ Ha bubmiorexa LIOK
P A ’ https://m.edsoo.ru/f2a12990
JBUKEHHUE U TTOKYTIKU
43 KonTponbHas pabota o reme bubnuoreka [LIOK
"HaTypanbHble uncia 1 Hyjb" https://m.edsoo.ru/f2al2cba
44 Touka, npsimasi, OTPE30K, JyY. bu6nmmorexka [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
H3mMepenne MIMHBI OTpE3Ka,
45 MET I/I;-IGCKI/Ie eJINHU II))II/ISMG CHHUS bubmorexa [IOK
P S P https://m.edsoo.ru/f2a0daee
JUTUHBI
46 W3mepenune nnuHbl OTpe3Ka, bubmuorexa [LIOK



https://m.edsoo.ru/f2a123fa
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MCTPUUCCKHUEC CAMHUIBI U3SMCPCHUA

https://m.edsoo.ru/f2a0df3a

JUTUHBI
bu6mmoreka [IOK
4 OKPYAHOCTE i KpyT htps://m.eds00.ru/f2a0d684
48 OKpYXHOCTh M KpyT
IT 0
p | e
P . ”y P https://m.edsoo.ru/f2a0d7e2
OKpY)KHOCTEH
50 VYromn. [Ipsamoii, oCTpbIid, TyHOW 1 bubnnoreka [IOK
Pa3BEPHYTHIN YTIIIbl https://m.edsoo.ru/f2a1302a
51 VYrou. Ipsmoii, OCTpsIi, TYIION U
Pa3BEPHYTHIN YIIIbI
bubnuorexa [JOK
52 141
SHEPEHHE YO https://m.edsoo.ru/f2a1319c
bubnuorexa [JOK
>3 Hsmeperine yrion https://m.edsoo.ru/f2al32fa
bu6nmmoteka [IOK
54 u
SMICPEHIE YIIOB https://m.edsoo.ru/f2a13476
55 [IpakTuueckas pabora no reme bubmuoreka [LIOK
"ITocrpoenue yrios" https://m.edsoo.ru/f2a13606
56 Hpo06s. [IpaBuibHbIe 1 bubnuoreka [LIOK
HeNpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a13764
57 HpoOs. [IpaBunbHbIE U bubnnoreka [IOK
HeNpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a13c8c
58 HpoOs. [IpaBunbHbIE U bubnmnoreka [IOK
HeNpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBunbHbIE 1 bubnmnorexa [IOK

HCIIPAaBUJILHBIC I[pO6I/I

https://m.edsoo.ru/f2a153f2
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https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2

60 HpoOs. [IpaBunbHbIe 1 bubnuorexa [JOK
HENPaBWILHBIC IPOOH https://m.edsoo.ru/f2a15582
. bu6mmoreka [IOK
ol Octiosrioe cpoficTzo Apodi https://m.edsoo.ru/f2a143e4
bu6mmoreka [IOK
62 (0] 7 0
CHOBHOE CROUCTRO ApOdH https://m.edsoo.ru/f2a1451a
. bubmmoreka [IOK
03 OctoEHoe CROHCTRO ApodH htps://m.eds00.ru/f2a1463¢
. bubnuorexa [JOK
64 O §
CHOBHOE CBOMETRO APODH https://m.edsoo.ru/f2al475e
bubnnorexa [JOK
65 0] 7 0
CHOBHOC CBOHCTBO APODH https://m.edsoo.ru/f2a14c90
. bubnuorexa [JOK
66 O §
CHOBHOE CBOHETRO APODH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO ApOOH
bu6nmmotexka [IOK
68 C Oeit
PABHEHHE APODEH https://m.edsoo.ru/f2a14f74
bu6nmmoreka [IOK
69 C Oeit
PABHEHHE APODEH https://m.edsoo.ru/f2a151f4
70 CpaBHeHue podeit
71 CpaBHenue apoOeit
79 Clo)KeHHe 1 BRIYUTaHUE bubnuoreka [JOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2al7cc4
73 CrnoxeHue 1 BBIYMTaHNE bu6mmoreka [IOK
OOBIKHOBEHHBIX JIpoOeit https://m.edsoo.ru/f2al7e54
74 CrnoxeHue 1 BBIYMTaHNE bu6mmoreka [IOK
OOBIKHOBEHHBIX JIpoOeit https://m.edsoo.ru/f2a1802a
75 CroxeHue v BEIMUTaHHE bubnuoteka [IOK



https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a

OOBIKHOBEHHBIX JIpo0ei

https://m.edsoo.ru/f2al81ce

CroXeHue U BEIYUTAHNE

bu6mmoreka [IOK

76
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2a1835e
77 CroXeHue U BEIYUTAHNE
OOBIKHOBEHHBIX JIpO0eit
78 CroXeHue U BEIYUTAHNE
OOBIKHOBEHHBIX JIpO0eit
79 Ci10’k€HUE U BEIYUTAHUE
OOBIKHOBEHHBIX JAPOOCH
bubnuorexa [JOK
80 §)
Cmewastas Apode https://m.edsoo.ru/f2a1592e
bubnuorexa [JOK
81 C §)
MCTHAHTA Apodh https://m.edsoo.ru/f2al5a5a
bubnnorexa [JOK
82 C )
MettianHas Apobs https://m.edsoo.ru/f2a15b68
bu6nmmotexka [IOK
83
Cnmemarnas Apode https://m.edsoo.ru/f2al5e2e
YMHOXEHHUE U JIeIeHNE
84 OOBIKHOBEHHBIX IPOOEH; Bubmaorexa [IOK
P ’ https://m.edsoo.ru/f2a184e4
B3aUMHOOOpaTHBIE 1pOOH
VYMHOXEHUE U JIEIEHUE
85 06LH<HOBeHHLI)f 00eii; bubmiorexa [IOK
AP ’ https://m.edso0.ru/f2a18692
B3aMMHOOOpaTHBIE IPOOH
YMHOXEHUE U JIEIEHUE
86 06LH<HOBeHHLI)f[ 00eii; bubmmorexa [IOK
AP ’ https://m.edsoo.ru/f2a18a20
B3aUMHOOOpaTHBIE IPOOH
87 YMHOXKEHUE U ETIEHNE bubnuoteka [IOK

OOBIKHOBEHHBIX APOOEit;

https://m.edsoo.ru/f2a18b56
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B3aUMHOOOpaTHBIE IpodH

VYMHOXEHUE U JeJIEHHE

bub6mmoreka [IOK

88 OOBIKHOBE 00eii;
PIKHOBCHHbIX pObEH https://m.eds00.ru/f2a19088
B3aUMHOOOpaTHBIE IPOOH
YMHOXEHHUE U JIeJIEHUE
89 06HKH0BeHHHf 00eii; bubmorexa LHOK
Apobel; https://m.eds00.ru/f2a19560
B3aUMHOOOpaTHBIE IPOOH
VYMHOXKEHUE U JeTICHUE
90 OOBIKHOBEHHBIX APOOEH; bubnnorexa [IOK
P ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBIE IPOOH
YMHOXEHHUE U JIeJIEHIE
91 06LIKHOBCHHBI)§I 00el; bubmorexa LOK
Ap ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC IPOOH
Perienue TeKCTOBBIX 3a/a4,
92 conxepxkammx 1poou. OCHOBHEIE bubnmnorexa [IOK
P P ' https://m.edsoo.ru/f2al81ce
3aja4u Ha JpoOu
Pemenue TeKCTOBBIX 3aad4,
93 comepxkamux apoou. OCHOBHEIE bubnnorexa [IOK
p PODH. https://m.edsoo.ru/f2a1835e
3a/1auu Ha Jpoou
Pemenue TeKCTOBBIX 3a/ad4,
94 comepxkamux apoou. OCHOBHEIE bubnnorexa [IOK
p p ' https://m.edsoo.ru/f2al8c5a
3a/1auu Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
95 comepxkamux 1poou. OCHOBHEIE bubmorexa [OK
FICPIRATIHX IPOOH. https://m.edso0.ru/f2a18e76
3a/1auu Ha Apoou
Pemenne TeKCTOBBIX 3a1ad,
but6mmoreka [JOK
96 cosiepkaniux 1poou. OCHOBHEIE

3a/1auu Ha Apoou

https://m.edsoo.ru/f2al18f7a
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Penrenne TekCTOBBIX 3a1a4,

bu6mmoreka [IOK

97 coaepka obu. OcHo e
FICPIATIIIX APODH. LICHOBHAT https://m.eds00.ru/f2a199f2
3a/1auu Ha Apoou
Penenne TeKCTOBBIX 3a7a4,
98 coaepxamux apoou. OCHOBHBIE bubmmorexa [IOK
JICpKatiiux Ap ) https://m.edsoo.ru/f2a19c2c
3a/1ayu Ha ApoOH
Pemenne TeKCTOBBIX 3a1a4,
99 cozep Kalmx 1poou O(iIOBHBIe bubmmorexa [OK
JICpKatiix Ap ) https://m.edsoo.ru/f2alald6
3a/1a4u Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
100 coaepKaIux apoou OCILOBHI)IG bubmmorexa [IOK
JicpKatiux 1p ) https://m.edsoo.ru/f2ala2ee
3a/1a4d Ha Jpoou
ITpumenenue OyKB I 3aIIHCH
101 M:TeMaTI/I‘{eCKIZ)I: Blj aKEHUH U bubmmorexa [IOK
. P https://m.edsoo.ru/f2ala3fc
MIPEII0KEHU
[Tpumenenue OYKB IS 3aMTUCU
102 MaTEeMaTUYECKUX BBIPAKEHUN U
MIPEMIOKEHU I
103 KonTponbHas paboTa no reme bubmuoteka [LIOK
"OOBIKHOBEHHBIE TpoOH" https://m.edsoo.ru/f2ala5le
MHOTOYTONBHUKH.
104 Yerol 'e}'l): OJIBHUK, TIPIMOYTOIBHUK bubmmorexa [IOK
pexyr > HPAMOYT ’ https://m.edsoo.ru/f2al6ae0
KBaJpaT
MHOroyrojisHUKH.
105 YeThIpEXYTONBHUK, TIPAMOYTOJIBHUK bubmorexa HOK
pexyr - 1P yr ’ https://m.edsoo.ru/f2al6c7a
KBaJpaT
106 [TpakTnueckas paboTa 1o Teme bubmuorexa [LIOK

"ITocTpoeHne NPSIMOYTOJIbHUKA C

https://m.edsoo.ru/f2al6ele



https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
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https://m.edsoo.ru/f2a16e1e

3aJJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAaHHOW Oymare"

107 T bu6mmoreka [IOK
PEYTOMIBHIK https://m.eds00.ru/f2a16194
108 TpeyronbHHUK
[Tnomane 1 nepuMeTp
0yro Ka
109 oo HBHHK . TaBJIEHHBIX 13 bubmorexa HOK
MHOTOYTONILHUKOB, COCTABI https://m.edsoo.ru/f2a16fe0
PSIMOYTOJIbHUKOB, €THHHIIBI
U3MEPEHHUS TIIOIIA T
[Tnomane U nepuMeTp
0yTro a
110 o OCTaBJICHHBIX U3 bubmorexa HOK
MHOTOYTONILHUKOB, € T https://m.edsoo.ru/f2a17184
PSIMOYTOJIbHUKOB, €THHHIIBI
U3MEPEHHUS IIIOIIA TN
[Tnomane u nepuMerp
0yTro a
111 o JII)HHKOBI/I COCTAaBJIEHHBIX 13 bubmorexa HOK
MHOTOYTOJIbHUKOB, T https://m.edsoo.ru/f2a17328
MPSIMOYTOJIbHUKOB, €TUHUITBI
WU3MEPEHHUS TIIOIIA TN
bu6mmotexa I[IOK
112 TlepumeTp mHOroyroMmLHIKa https://m.edsoo.ru/f2al691e
113 [Tepumerp MHOrOyrojgpHUKA
N bubmuorexa [JOK
114 Aecamianas sanuce apodeit https://m.edsoo.ru/f2alb55e
N bubmuorexa [JOK
115 Aecamianas sanucek podeit https://m.edsoo.ru/f2alb87e
bub6 OK
116 JecsituuHas 3anmuck Apooeit nomorexa

https://m.edsoo.ru/f2albcfc



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
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https://m.edsoo.ru/f2a1b55e
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bu6mmoreka [IOK

117 CpaBHenye 1eCSTHIHBIX po0eii https://m.edsoo.ru/f2alc49a
118 CpaBHeHuE JIECATUUHBIX APOOeit ﬁgi?;;i%iiﬁg/fzalcme
119 CpaBHEHHE IECATHYHBIX IPOOCH ﬁggﬁﬁ;ﬁﬁiamoz
120 CpaBHeHuE JIECATUUHBIX APOOeit ﬁggﬁﬁ;ﬁﬁiﬂme
121 CpaBHEHHE IECATHYHBIX IPOOCH

122 JleficTBUS ¢ NECATUIHBIMH JIPOOSIMHU ﬁggﬁ;ﬂ%ﬁﬁgﬁmm
123 JleficTBUS ¢ JECATUIHBIMH IPOOSIMHU ﬁggﬁ;ﬁﬁﬁgﬁamgz
124 JleiicTBus ¢ AECATUIHBIMA APOOSIMHU 5gg?/7;1223(§31:231d 174
125 JleiicTBUS ¢ A€CSITUUHBIMU APOOSIMU Eggﬁ?;l%iiﬁiﬁ;aldﬂe
126 JleiicTBUS ¢ A€CSITUUHBIMU APOOSIMU Eg;?g;;tjiiﬁﬁial%%
127 JleiicTBUS ¢ AeCSITUUHBIMU APOOSIMU Eg{i?/?;t;iﬁﬁiald?so
128 JleiicTBUs ¢ AeCSITUUHBIMU APOOSIMU E;f;;?;l%iiﬁ?}éaldgse
129 JleficTBUSI ¢ JECATUIHBIMH IPOOSTMHU Egi?;;ledizﬁaléald%z
130 JleficTBUSI ¢ JECATUIHBIMH IPOOSTMHU ngg;;lediiﬁ(j/}éalda?a
131 JleficTBUS ¢ JECATUIHBIMH POOSIMHU buomorexa HOK

https://m.edsoo.ru/f2a1db88
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bu6mmoreka [IOK

132 5 o
JCHCTBHS € ACCATHHEIMH APOOAMH https://m.edsoo.ru/f2ale0la
. bub6mmoreka [IOK
133 o
JCHCTBHA € JCCATHHBIMH JPODAMH https://m.edsoo.ru/f2ale150
. bub6mmoreka [IOK
134 o
JCHCTBHS € ACCATHHEIMH APOOAMH https://m.edsoo.ru/f2ale268
. bu6mmoreka [IOK
135 o
JICHCTBHA ¢ ACCATHHHEIMH APOOAMH https://m.edsoo.ru/f2ale3da
bubnuorexa [JOK
136 i o
JICHCTBHS C ACCATHYHBIMH APOOAMH https://m.edsoo.ru/f2ale4f2
bubnuorexa [JOK
137 5 o
JLeHCTBHA C ACCATHIHBIMH APOOAMI https://m.edsoo.ru/f2ale4f2
. bubnuorexa [IOK
138 o
JeHCTBI C AECATHIHBIMH APOOAMH https://m.edsoo.ru/f2ale5f6
. bubnuorexa [JOK
139 o
JeHCTBI C AECATHIHBIMH APOOAMH https://m.edsoo.ru/f2ale704
140 JleiicTBHS ¢ AeCITUUHBIMU APOOSIMU
bu6nmmorexka [IOK
141 5
OKpyrIIeHne IECATHIHBIX APOOCH https://m.edsoo.ru/f2ale826
bu6nmmotexka [IOK
142 5
OKpyrIIeHne IECATHIHBIX APOOCH https://m.edsoo.ru/f2aleb50
bu6nmmoreka [IOK
143 (0] oeii
KPYTIICHHE ACCATHHARBIX ApODLH https://m.edsoo.ru/f2alec68
144 OxpyrieHue AecATHUHBIX qpo0eit
Pemenne TekCcTOBBIX 3a/1a4,
145 cojepxarnux a1poou. OCHOBHBIC bubamorexa [OK
ACPARATIIX APODH. https://m.edsoo.ru/f2aled8a
3a/1auu Ha Apoou
146 Penrenne TeKCTOBBIX 33134, bubmmorexa [OK

https://m.edsoo.ru/f2alefl0
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coaepxamux 1poou. OCHOBHbIE
3a/1a4¥ Ha JpooH

Penrenne TekCTOBBIX 3a1a4,

147 61. 0 bu6mmoreka [IOK
CONCPHAIINX PODH. LCHOBHMIC https://m.edsoo.ru/f2a1f028
3a/1auu Ha Apoou

s Pemenne TeKCTOBgIX éa)laq, Bubmiorexa LIOK
COACPAHAIINX JPODH. LCHOBHBIC https://m.edso0.ru/f2a1f136
3a/1ayu Ha ApoOH
Pernrenne TeKCTOBBIX 33134,

149 coziepkaiux 1poou. OCHOBHBIE
3a/1a4d Ha Apoou
Pemenne TekCcTOBBIX 3a/1a4,

150 coaepxamux 1poou. OCHOBHbBIC
3a/1a4u Ha Jpoou
KonTponbHas paboTa no reme bubnuoreka [LIOK

151
"JlecsiTuuHble Apoou” https://m.edsoo.ru/f2alf23a
M rpaHHuku. M300paxeHue

152 HOTOIP 5 M pHH bubnuoreka [JOK
MHOTOTPAHMHIOB. VIOZE https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
Muororpanauku. U300paxenue

153 HOTOIP con. M pHH bubnuoreka [JOK
MHOTOTPAHMIHIOB. VIOZE https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEJ

- Hp6s[n4Poyr(inLHLII71 ngpannenem/lne)l, Bumorexa LIOK
KYD. Ta3BepTRI KyDa 1 https://m.edsoo.ru/f2a1a802
napaielienure/a
ITpssmoyro i TmapasuieeITuIIe]T,

PAMOYT ,_HLHHH P s bubmuoreka [IOK

155 Ky0. Pa3BépTku KyOa 1

napaIeJICiuIcaa

https://m.edsoo.ru/f2ala924
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156 [IpakTuueckas pabora no reme bubnuorexa [IOK
"Pa3Béprka kyOa" https://m.edsoo.ru/f2alaef6
157 O0BéM Ky0a, IPSIMOYTOJIBHOTO bubnnoreka [IOK
napajuieyenunena https://m.edsoo.ru/f2alb09a
158 O0BEM KyOa, TPSIMOYTOJIBHOTO bubmmoreka [IOK
napajuieyenunena https://m.edsoo.ru/f2alb248
159 O0BEM KyOa, TPSIMOYTOJIBHOTO
napaielienumnea
160 O06BEéM Ky0a, IPAMOYTOJIBHOTO
napaJuiesenurena
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
161 METOJIOB Kypca 5 kiacca, 00001ieHme bu6nmorexka [IOK
3HaHuii / Beepoccuiickas https://m.edsoo.ru/f2alf76c
npoBepoyHas paborta
162 HroroBast koHTpoIbHAs paboTa / bubmmoreka [TOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/f2a1f924
[ToBTOpPEHNE OCHOBHBIX IOHATHN U
163 METOJIOB Kypca 5 Kiiacca, 00001IeHne bubmmorexa HOK
Hv P ’ H https://m.edsoo.ru/f2alfaaa
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
164 METOI0B Kypca 5 kitacca, 00001enne bubmiorexa [IOK
. P ’ https://m.edsoo.ru/f2a1fc08
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
165 METO (I))B Kypca 5 kacca, 06o0mienne bubmmorexa [IOK
Hv P ’ B https://m.edsoo.ru/f2alfeec
3HAHUH
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
p bu6nmnoreka [IOK
166 METOJIOB Kypca S Kiacca, 00001ieHue

3HAHUU

https://m.edsoo.ru/f2a200a4
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IToBTOpEHKE OCHOBHBIX MOHATUN U

167 METOJIOB Kypca 5 kiacca, 0000meHme 1
3HAHUU
[ToBTOpEHME OCHOBHBIX MOHATHI U
168 METOJIOB Kypca 5 kiacca, 00001eHne 1 bubnmorexa [IOK
AOBIYP > 0000 https://m.eds00.ru/f2a201f8
3HAHUU
IToBTOpEHUE OCHO 0 7
169 Me:(j (I))B }:I ca g K?I};I():I:anogzéﬂigne 1 bubnmorexa [IOK
Hu P ’ B https://m.edsoo.ru/f2a20388
3HAHUN
IToBTOpEHuEe ocHO 0 5
| e e |4
Hu P ’ - https://m.edsoo.ru/f2a2069e
3HAHUN
OBIIEE KOJIMYECTBO YACOB IIO 170

I[TPOI'PAMME
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6 KJIACC

KoJuau4decTBO 4acoB DJIeKTPOHHbIE
Ne Jlara muppoBbIe
Tema ypoka Kontposabubie | IlpakTnueckue bp
n/n Bcero u3ydeHusi = o0pa3oBaTesbHbIE
padoTsbI padoTsbI
pecypchbl
Apudmernaeckue I1eUCTBUS C
1 MHOT'03HAaYHBIMH HAaTYPAJILHBIMUA 1 bubmorexa LOK
yp https://m.edsoo.ru/f2a208ec
qUCIIaMU
Apudmernueckue aeiicTBUS C
2 MEOI(“l())SHaIIHBIMI/I HATYPaIbHBIMHU 1 bubmorexa LOK
yp https://m.edsoo.ru/f2a20aea
qUCIIaMU
Apudmernueckue aeiicTBUS C
3 P o q())3 . Tvha 1 bubnuorexa [JOK
MHOT'O3HAYHBIMUA HATYPaAJIbHBIMUA
P https://m.edsoo.ru/f2a2140e
qUCIIaMU
ApudmeTndeckre IeHCTBUS C
4 MHOT'03HAaYHBIMH HATYPAJILHBIMUA 1 bubmaorexa LHOK
yp https://m.edsoo.ru/f2a21580
YUCIIaAMU
Apudbmernyeckne JeUCTBUS C
5 MII-:OI(“i()BHa‘IHHMI/I HATypaIbHBIMHU 1 bubmorexa [IOK
P https://m.edsoo.ru/f2a216de
YUCIIaAMU
Apudbmernyeckne JeUCTBUS C
6 MII-:OI(“i()BHa‘IHHMI/I HATypaIbHBIMHU 1 bubmorexa [IOK
P https://m.edsoo.ru/f2a2180a
YHUCIaMU
7 YucnoBble BIpaXeHHUs], TOPSIIOK 1 bubmuotexa [LIOK
IENCTBUMN, UCIIOIb30BaHHUE CKOOOK https://m.edsoo.ru/f2a20c48
3 YucnoBble BEIpaXEeHHUs], TOPSIOK 1 bu6muoreka [LIOK

ENCTBUMN, UCIIOIb30BaHHUE CKOOOK

https://m.edsoo.ru/f2a20d6a
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Yucaopwie BBIPpAXKXCHUS, IOPAIOK

? IEMCTBUM, UCIIOJBb30BaHUE CKOOOK

10 UwucnoBbie BEIPAXKEHUS, TOPSIIOK
JIeHCTBUI, MCIIOJIBL30BaHHE CKOOOK

1 UucnoBbie BEIPAXKEHUS, TOPSIIOK
IENCTBUM, UCIIOJBb30BaHUE CKOOOK

12 OkpyriieHne HaTypajJbHbIX YHCEI bubmorexa HOK

https://m.edsoo.ru/f2a21274

13 OxpyrieHne HaTypaJIbHbIX YUCET

14 OxpyrieHne HaTypaJIbHbIX YUCET
JlenuTenu U KpaTHBIC YHCIIA;

15 HanOOJIbIIHI (I:6m1/1171 JNEIUTEIDb U bubmorexa LHOK
HauMeHBIeE OBIIEE KPATHOE https://m.edsoo.ru/f2a22a3e
Jlenurenu u KpaTHBIC YHCTIA; BuGmorexa LIOK

§ | e
Jlenurenu u KpaTHbIE YHCIA;

17 HauOOJIBIINI OOIIUH AETUTETD U bubmorexa LOK
HauMeHbIIIee o0Iee KpaTHOE https://m.edsoo.ru/f2a2340c
Jlenurenu u KpaTHbIE YHCIA;

18 HauOOJIBIINI OOIIUH AETUTETD U
HavMMeEHbIIIee 00111ee KpaTHOe
Jlenurenu u KpaTHbIC YHCTIA;

19 HauOOJIBIINI OOIIUH AETUTETD U
HavWMeEHbIIIee 00IIee KpaTHOE
Jlenurenu u KpaTHbIC YHCTIA;

20 HaMOOJIBIINHI OO AETUTEID U

HaWMeEHbIIIee 00111ee KPaTHOE
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bu6mmoreka [IOK

21
JlenMMOCTE CyMMBI H IPOU3BE/ICHHA https://m.edsoo.ru/f2a22d2c
22 JlemuMOoCTh CyMMBI M IIPOU3BEACHUS bubmmorexa [IOK
M POHBEA https://m.edso0.ru/f2a23254
23 JleneHue ¢ ocTaTKOM
bu6mmoreka [IOK
24
Jlenenne ¢ ocTaTkom https://m.edsoo.ru/f2a24104
bu6mmoreka [IOK
25 Pemenue TekcToBBIX 33124
https://m.edsoo.ru/f2a21e90
bubnuorexa [JOK
26 Pemenue TekcToBBIX 33124
https://m.edsoo.ru/f2a2226e
bubnuorexa [JOK
27 Pemenue TekcToBBIX 33124
https://m.edsoo.ru/f2a22412
bubnnorexa [JOK
28 Pemenne TekCTOBBIX 33024
https://m.edsoo.ru/f2a226e2
29 Pemrenne TekCTOBBIX 33124 bubnmorexa [TOK
a https://m.edsoo.ru/f2a228a4
30 KonTponbHas paboTa no reme bubnnorexa [IOK
"HaTypanbnble yncna” https://m.edsoo.ru/f2a242a8
31 [TeprieHIUKYIAPHBIE IPSIMBIE bubmorexa LHOK
PHCHAMKYIAD P https://m.edsoo.ru/f2a24442
32 ITeprieH UK yIIpPHBIE IPSAMBIE bubmorexa LHOK
PHCHAMKYIAD P https://m.edsoo.ru/f2a24596
but6mmoreka [JOK
33 IT
APAVICILHBIC HPAMBIC https://m.edsoo.ru/f2a248d4
but6mmoreka [JOK
34 IT
ApAJLICTIHHBIC TPAMBIC https://m.edsoo.ru/f2a24a32
35 PaccrosiHue mexny 1ByMs TOUKaMH, bu6mmoreka [IOK

OT TOYKH OO HpSIMOﬁ, JJINHa

https://m.edsoo.ru/f2a24776
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MapIIpyTa Ha KBaJIpaTHON CEeTKe

Paccrosaue MEXKAY ABYMs TOUKaMH,

36 OT TOYKH JI0 NIPSIMOM, JUIMHA
MaplipyTa Ha KBaJJpaTHOU CETKE
Paccrosnue mex BYMS TOYKaMH,
37 OT TOYKH JI0 T ﬁ;z;l[ meHa bubmmorexa [IOK
A0 TIPINIOH, AT https://m.edsoo.ru/f2a24eb0
MaplipyTa Ha KBaJ[paTHOU CETKE
OOBIKHOBEHHAs IP0Ob, OCHOBHOE
38 CBOMCTBO JApo0OH, COKpAIICHUE bubmmorexa [IOK
. pOOH, COKP https://m.edsoo.ru/f2a261fc
npodeit
06 OBeHHas Ipo0b, OCHOBHOE
39 CBOI;/“III:;IB(]: HI:)6ﬂHHFC)OKBa :HP]:: bubmmorexa LIOK
0 AAPODI, CORPAI https://m.eds00.ru/f2a26670
Ipooeit
OOBIKHOBEHHAs IP0Ob, OCHOBHOE
40 CBOMCTBO Apo0OH, COKpAICHUE bubmmorexa [IOK
. DODH, COKP https://m.edsoo.ru/f2a26936
npo0eii
OOBIKHOBEHHAs APOOb, OCHOBHOE
41 CBOICTBO IpOOH, COKpAICHHE bubmorexa HOK
130 ZPODIH, Corpatl https://m.edso0.ru/f2a26ab2
Tpooeit
42 CpaBHEHHE U YIOPSAIOYHBAHNE bubnnorexa [IOK
npobeit https://m.edsoo.ru/f2a2721e
43 CpaBHEHHE U YIOPSAIOYHBAHNE bubnnorexa [IOK
npobeit https://m.edsoo.ru/f2a2749
44 CpaBHEHHE U YyIOPSIOYHBAHNE bubnmnoreka [IOK
npobeit https://m.edsoo.ru/f2a275ac
45 Jecatuunble 1pobu 1 MeTpUyecKas bu6mmoreka [IOK
cucrema Mep https://m.edsoo.ru/f2a2638c
46 Jecstuunble Apodu U MeTpUUecKas
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cucTeéMa MEp

Apudmerndeckue 1eUCTBUS C

bub6mmoreka [IOK

47 3]
ODBIKHOBCHHBIMI I ICCATHHHBIMH https://m.eds00.ru/f2a276c4
JIPOOsIMHU
Apudmernueckue eicTBHUS C
48 Oé)BII((bHOBeHHLIMI/I I/Iﬂ €CATUYHBIMUA bubnmorexa [IOK
A https://m.edsoo.ru/f2a277dc
JIPOOSIMHU
Apudmernaeckue I1eUCTBUS C
49 OOBIKHOBEHHBIMH U IECITUYHBIMU bubnnorexa [IOK
https://m.edsoo.ru/f2a27d40
IpOOsIMHI
A €TUYECKHE JCHC C
0 | commonemmatt s o BuGmorexa LIOK
A https://m.edsoo.ru/f2a27ec6
JIPOOSIMH
Apudmerrdeckue I1eHCTBUS C
51 OOBIKHOBEHHBIMHU U JECATUYHBIMA Bubmorexa ITOK
A https://m.edsoo.ru/f2a27c00
IpobOsaMu
bu6nmmotexka [IOK
52 O
THOMICHHE https://m.edsoo.ru/f2a282c2
53 OTHoOIIEHNE
54 JleneHnue B JaHHOM OTHOIIEHUH bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 Jlenenue B JaHHOM OTHOIIICHUU
bu6mmotexka I[IOK
56 Macirra0, mporo
HITan, pOTopIA https://m.edsoo.ru/f2a28a7e
but6mmoreka [JOK
57 Maciirrad, opomno
HITan, pOTopIHA https://m.edsoo.ru/f2a28c22
58 [TonsTHE TIpOIIEHTA bubamorexa [TOK

https://m.edsoo.ru/f2a28d76
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bu6mmoreka [IOK

> Honstite npouerta https://m.edsoo.ru/f2a28efc
60 Brluncnenue npoueHTa ot BeIM4YUHbI bubnnorexa [IOK
Y BEJIMYMHBI 110 €€ IIPOLEHTY https://m.edso0.ru/f2a29064
61 Brrunciienre npomeHTa oT BeIMYUHbI bubmmoreka [IOK
Y BEJIMYMHBI MO €€ MPOLEHTY https://m.edsoo.ru/f2a291e0
62 Brruucnenue npoieHTa oT BeTMYUHbI
Y BEJTUYMHBI 110 €€ MPOLEHTY
63 Brruucnenue npoueHTa oT BeTUYHHBI
Y BEJTUYMHBI 110 €€ TPOIEHTY
64 Pernienne TeKCTOBBIX 3a/1ad, bubnuorexa [JOK
coJIepKaIuX APOOH U MPOIICHTHI https://m.edsoo.ru/f2a26512
65 Pernienue TeKCTOBBIX 3a/1ad, bubnuorexa [JOK
COJIePIKAMINX IPOOH U IMPOLICHTHI https://m.edsoo.ru/f2a2818c
66 Pernienne TeKCTOBBIX 3a/1ad, bubnuorexa [JOK
CoJIepXKalux APOOH U MPOIICHTHI https://m.edsoo.ru/f2a29546
67 Penienne TeKCTOBBIX 3a1ad, bu6mmotexa [IOK
coJiepKaliX IpoOU U MPOLIEHTHI https://m.edsoo.ru/f2a29a46
68 Pemienne TeKCTOBBIX 3a/ad, bu6nmmoreka [IOK
COJIep>KaIINX IPOOH U MPOLIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbHas paboTa no reme bubnuoreka [LIOK
"IIpo6u" https://m.edsoo.ru/f2a29d34
70 OceBas cummetpust. LlenTpanpHas bubnmnoreka [IOK
CUMMeETpUs https://m.edsoo.ru/f2a2509a
7 OceBas cummetpust. LlenTpanpHas bubnmnoreka [IOK
CUMMETpUS https://m.edsoo.ru/f2a25428
72 [Toctpoenne cuMMeTpUYHBIX (DUTYD bubmmorexa LIOK

https://m.edsoo.ru/f2a252ca
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bu6mmoreka [IOK

3 HocTpoetiie CHMMETPHIHEIX (HTYP https://m.edsoo.ru/f2a257fc
74 [IpakTuueckas pabora no reme bubnnorexa [IOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598c
75 CuMMeTpHs B IPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/f2a25ae0
1 et e bumorera LIOK
N https://m.edsoo.ru/f2a2b274
IPEUI0KEHUI
77 ByKkBeHHbIE BbIpaKE€HUS U YUCIIOBBIE bu6mmoteka LIOK
IOJICTAHOBKHU https://m.edsoo.ru/f2a2b972
78 bykBeHHbIE paBEeHCTBA, HAXOXKICHHE bu6mmoteka LIOK
HEU3BECTHOIO KOMITOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHbIE paBEeHCTBA, HAXOXKICHHE bu6mmoteka LIOK
HEU3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubnmnoreka [IOK
80 Dopurynet https://m.edsoc?ru/fZaZbd14
bubnnoreka [IOK
81 Dopyret https://m.edsocf.lru/fZaZbe40
82 YeTbIpEXyroJIbHUK, IPUMEPDI bubmuoteka [LIOK
YETBIPEX YT OJIBHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpsimoyroipHUK, KBaipaT: CBOMCTBA bubnuoreka [LIOK
CTOPOH, YIJIOB, IMarOHAJIEH https://m.edsoo.ru/f2a2a2f2
84 [TpstMmOyTONBHUK, KBapaT: CBOWCTBA
CTOPOH, YIJIOB, IHaroHaJIen
85 Hsmepenue yrinos. Bunabl bu6mmoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 W3mepenue yrios. Bus bubnmmorexa [JOK
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TPEYroJbHUKOB

https://m.edsoo.ru/f2a2ab94

bu6mmoreka [IOK

87 Hepumetp MoroyronbHica https://m.edsoo.ru/f2a29eb0
88 [TepumeTp MHOTOYTOJIBHHKA
89 [Tnomans purypsr
90 [Tnomans hurypsr
91 DopMyIibl IEPUMETPA U TUIOLIAAN
psSIMOYTOJIbHUKA
92 dopmyIibl IEpUMETpa U IIIOLAAN
IPSMOYTOJIbHUKA
93 [TpubmxéHHOE U3MEPECHHE
wionaau Guryp
94 [IpakTrueckas paboTa 1o Teme bubmmoreka [TOK
"Ilnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonrponbHas pabora no reme
95 "Beipaxkenus ¢ OykBamu. Purypsl Ha
IocKocTH"
bubnnoreka [IOK
% Henre smena https://m.edso<1-.1ru/f2a2bf6c
bubnnorexa [IOK
o1 Henre wmena https://m.edsocﬁu/fZaZcO?a
bubnnoreka [IOK
% Henre wmena https://m.edso;-.lru/f2a2c17e
99 Mopyne uncia, reoMeTpu4ecKas bu6mmoreka [IOK
UHTEPIIPETALAS MOAYIIS https://m.edsoo.ru/f2a2c886
100 Mogyne uncia, reoMeTpudecKas bu6mmoreka [IOK
UHTEpIPETALMS MOLYJIA https://m.edsoo.ru/f2a2ca3e
101 Mopnynp yncia, reoMeTpudecKast bubmuorexa [LIOK
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UHTEPIIPETALNS MO

https://m.edsoo.ru/f2a2chab

MOI[YJIB qucia, recoMCTpruicCKad

102
WHTEPIIPETAINS MOTYJIS
103 Mopyns yncia, reoMeTpuiecKas
WHTEPIIPETAIHS MOTYJIS
104 YwuciioBbIe MPOMEXKYTKH
105 [TonoxxurenbHbIE U OTPUIIATEIILHBIC
yucia
106 [TonoxxutenpHbIE U OTPUILIATEIILHBIC
yucia
107 CpaBHEHHE MTOJIOKUTEIBHBIX U bubnnoreka [IOK
OTPUIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MTOJIOKUTEIBHBIX U bubnnoreka [IOK
OTPHULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MTOJIOKUTEIBHBIX U
OTpUIATENbHBIX YHCET
110 CpaBHEHHE MTOJIOKUTENHHBIX U
OTpUIATENbHBIX YHCET
111 CpaBHEHHE MTOJIOKUTENHHBIX U
OTpUIATENbHBIX YHCET
Apudmernueckue neicTBUs
112 H(E)HO(I))I(I/IGTCJIB?BIMij[/Ie ) i bubmioreia LIOK
https://m.edsoo.ru/f2a2d830
OTPHUIATESIIEHBIMH YUCITAMA
Apudmernueckue 1eUCTBUS C
113 MOJIOKUTENBHBIMU U Bubmrorexa LIOK
https://m.edsoo.ru/f2a2d984
OTPHUIATEIIEHBIMH YHCIIAMHU
114 Apudmernueckue aelcTBUS C bu6mmoreka [IOK

IMOJIOXKHUTCIbHBIMHA U

https://m.edsoo.ru/f2a2dab0
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OTpUIATCIIbHBIMU YUCIIaMU

Apudmerndeckue 1eUCTBUS C

bub6mmoreka [IOK

115 HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2ddee
OTPHUIIATEIILHBIMU YHCIIAMHU
ApudMeTuuecKue JIEUCTBUS C
116 H(?JIO%)KI/ITeJIBHLIMH u bubnmorexa [IOK
https://m.edsoo.ru/f2a2defc
OTPHUIIATEILHBIMU YU CIIAMH
Apudmerndeckue neicTBUS C
117 HOJIOKUATEJIHLHBIMU U Bubmorexa ITOK
https://m.edsoo.ru/f2a2e384
OTPULIATEIILHBIMU YHCTIAMHU
ApudMeTuuecKue JIEUCTBUS C
118 H(I))J'qu))KI/ITeJ'IBHBIMI/I " bubmorexa LOK
https://m.edsoo.ru/f2a2e5f0
OTPHUIIATEIILHBIMU YHCIIAMH
Apudmerndeckue neicTBUS C
119 HOJIOKUTEIHLHBIMA U Bubmorexa ITOK
https://m.edsoo.ru/f2a2e762
OTPULIATEIILHBIMU YHCTIAMHU
ApudmeTrnueckue AeicTBUS C
120 HOJIOKUTEIHHBIMA U Bubmorexa IIOK
https://m.edsoo.ru/f2a2eb90
OTPHUIIATEIILHBIMHU YHCTIAMHU
ApudmeTndeckue AeiCTBUS C
121 HOJIOKUTEIHLHBIMHU 1 Bubmorexa IIOK
https://m.edsoo.ru/f2a2ecf8
OTPHUIIATEIILHBIMU YK CTIAMU
ApudbmMmernueckue neHCTBUA C
122 H(I))J'qu))i(I/ITeJ'IBHBIMI/I u bubmmorexa [JOK
https://m.edsoo.ru/f2a2ee10
OTPHUIIATEIHBIMU YHCTIAMHU
Apudmernueckue 1eUCTBUS C
but6mmoreka [JOK
123 [OJIOKUTENBHBIMA U

OTpULATCIIBHBIMU Y CIIaMU

https://m.edsoo.ru/f2a2f248
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Apudmerndeckue nencTBUS C

124 MMOJIOKUTENBHBIMHA U
OTPHUIATCIIEHBIMH YHCIIAMH
Apudmernaeckue 1eUCTBUS C
125 MOJIOKUTEILHBIMHU U
OTPHUIATECIIEHBIMH YHCIIAMHU
Apudmernueckue aeicTBUS C
126 MTOJIOKUTENBHBIMU U
OTPHUIATCIIEHBIMH YUCIIAMU
Apudmerndeckne AecTBUS C
127 MMOJIOKUTENBHBIMHA U
OTPHUIATCIIEHBIMH YUCIIAMU
Apudmerndeckue IecTBUS C
128 MMOJIOKUTENBHBIMHA U
OTPHUIATCIIEHBIMH YUCIIAMU
ApudmeTrnueckue IeHCTBUS C
129 MMOJIOKUTENBLHLIMHA U
OTpUIATENbHBIMH YHCTIaMH
ApudmeTrnueckue IeHCTBUS C
130 MIOJIOKUTEIBLHBIMUI 1
OTpUIATENbHBIMH YHCIIaMH
131 Pemenne TekCcTOBBIX 3a7a4 bubnnorexa [IOK
https://m.edsoo.ru/f2a3035a
132 Permienue TekCTOBBIX 3a7a4 bubmorexa LHOK
https://m.edsoo.ru/f2a304c2
133 Permienue TekCTOBBIX 3a7a4 bubmorexa LIOK
https://m.edsoo.ru/f2a305e4
134 Penrenne TeKCTOBBIX 3a1a4 bu6nunoreka [IOK
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https://m.edsoo.ru/f2a30706

KonrtpomnbHas paboTa o remam
"ByKBEHHbIE BBIPA)KECHHUS.

135
[TonoxxuTenbHBIC U OTPUIIATETBHEIC
qucia"
136 [IpssmoyronbpHas cucremMa KOOpAUHAT bubnnoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopannaTel TOUKM Ha IJIOCKOCTH, bubanoreka [IOK
abciucca U opauHaTa https://m.edsoo.ru/f2a311d8
bubnuorexa [JOK
138 CrosibuaTble ¥ KPYroBble JUarpaMMbI
pyT Avarp https://m.edsoo.ru/f2a3178c
139 [IpakTuueckas pabora no reme bubnuorexa [LIOK
"[Toctpoenue nuarpamm" https://m.edsoo.ru/f2a318ae
Perienne TeKCTOBBIX 3a/1ad,
140 CoJIepKaIIiX JTaHHEIE,
MIPEJICTaBJICHHBIC B TAOIUIaX ¥ Ha
JTrarpaMMax
PernreHne TeKCTOBBIX 3a/1ad,
141 CoJIeprKallnX JaHHbIE,
MIpEJICTaBJICHHBIE B TAOIUIAX U Ha
JTrarpaMMax
ITpssMOyTONBHBIN TTapanieIeIue],
142 K p6 I ZII;Ma 13051 aMz a, KOHYyC bubnnorexa [IOK
yo.ip » THPAMITIA, KOHYC, https://m.edsoo.ru/f2a319c6
HWIMHIp, ap U cdepa
ITpssMOyTOIBHBIN TTapasIeIeTUIIe]I,
143 K p6 I }1]/1r3Ma 1 aMI;Iz[a KOHYC bubnnorexa [IOK
yo, 1p > TP ’ ye https://m.edsoo.ru/f2a3lafc
HWIMHID, Tap u chepa
144 N3o6paskeHne mpocTpaHCTBEHHBIX bu6muoreka [LIOK



https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc

uryp

https://m.edsoo.ru/f2a3206a

145

N3006pakenne npocTpaHCTBEHHBIX
¢buryp

146

[Ipumepsl pa3BEpTOK
MHOTI'OIrpaHHUKOB, HUJIMHAPA U
KOHYcCa

147

[IpakTuueckas pabora no reme
"Coznanue mozenei
MPOCTPAHCTBEHHBIX (uUryp"

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3252e

148

ITousTHE 00BEMA; € TMHULIBI
HU3MepeHus 00bEMa

bubnuoreka [JOK
https://m.edsoo.ru/f2a321c8

149

O0BEM PAMOYTOIHLHOTO
napajuienenumnesaa, kyoa, Gopmyss
00BéMa

bubnuorexa [JOK
https://m.edsoo.ru/f2a3234e

150

O0BEM IPAMOYTOJIBHOTO
napajuienenunena, Kyoa, popmyssl
o0béMa

151

[ToBTOpEeHHE OCHOBHBIX TOHITHI U
METOJIOB KypCcOB 5 U 6 KJ1accoB,
0000I11IeHNEe U CUCTEMATHU3AIINA
3HAHHUH

bu6nmmorexka [IOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHHE OCHOBHBIX TOHITHIA U
METOJIOB KypCOB 5 U 6 KJ1accoB,
000011IeHNEe U CUCTEMATH3AINA
3HAHHUH

bu6nmmorexka [IOK
https://m.edsoo.ru/f2a32a9c

153

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/I0B KYPCOB 5 1 6 Ki1accos,
0000111eHNE U CUCTeMaTH3alHs

bu6nmnoreka [IOK
https://m.edsoo.ru/f2a32bd2



https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2

3HAHUU

IToBTOpEHKME OCHOBHBIX MOHATHI U
METOJI0B KypCOB 5 U 6 KJ1accoB,

bubnuorexa [IOK

154 0000IIICHIE ¥ CHCTEMaTU3aLIHs https://m.edsoo.ru/f2a3312c
3HaHUHN
IToBTOpEHKE OCHOBHBIX MOHATHI U

155 METOJI0B KypCcOB 5 U 6 KJ1accoB, bubnnorexa [IOK
0000IIICHIE ¥ CHCTEMaTU3aLIHs https://m.edsoo.ru/f2a33352
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMMOHATHI 1

156 METOJI0B KypCcOB 5 U 6 KJ1accoB, bu6mmoteka [LIOK
0000IIICHIE ¥ CHCTeMaTH3aLIHS https://m.edsoo.ru/f2a33596
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMMOHATHI 1

157 METO/I0B KypcOB 5 U 6 KJIacCoB, bubnnoreka [IOK
000011IeHrE U CUCTEMATH3ALU https://m.edsoo.ru/f2a33780
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMTOHATHI U

158 METO/I0B KypCOB 5 U 6 KJIacCOB, bu6nmmoreka [IOK
0000IIICHIE ¥ CHCTeMaTH3 AU https://m.edsoo.ru/f2a338hb6
3HAHUU
[ToBTOpEeHHE OCHOBHBIX TOHITHI U

159 METOJIOB KypCOB 5 U 6 KJ1accoB, bubnuoreka [LIOK
000011IeHNE U CUCTEMATH3AINA https://m.edsoo.ru/f2a339ce
3HAHUM
[ToBTOpEHVE OCHOBHBIX TTOHITHIA H

160 METOJ/IOB KypCOB 5 1 6 KJIacCoB, bubnmnoreka [IOK

0000111eHNE U CUCTeMaTH3alHs
3Hanwmii / Beepoccuiickas

https://m.edsoo.ru/f2a33ad2



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2

poBepoyHas paboTa

Wrorosast koHTpOJBbHAS paboTa /

bu6mmoreka [IOK

161 Bcepoccuiickast mpoBepodHas pabora https://m.edsoo.ru/f2a33bd6
IToBTOpEHKME OCHOBHBIX MOHITUH U

162 METOJI0B KypcOB 5 U 6 KJ1accoB, bubnuorexa [IOK
0000IIIeHNE U CUCTEMaTH3 AU https://m.edsoo.ru/f2a33f46
3HAHUM
IToBTOpEHKE OCHOBHBIX MOHATHI U

163 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnuorexa LIOK
000011IeHrE U CUCTEMATHU3ALH https://m.edsoo.ru/f2a340b8
3HaHUI
[ToBTOpEHKE OCHOBHBIX MTOHATHHN U

164 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnuorexa LIOK
000011IeHrE U CUCTEMATH3ALU https://m.edsoo.ru/f2a3420c
3HaHUI
[ToBTOpEeHHE OCHOBHBIX TOHITHIA U

165 METOJIOB KypCOB 5 U 6 KJ1accoB, bubnuoreka [LIOK
0000IIICHIE ¥ CHCTeMaTH3aIIHS https://m.edsoo.ru/f2a3432e
3HAHUU
[ToBTOpEHHE OCHOBHBIX MTOHITHI U

166 METO/I0B KYpCOB 5 U 6 KJIacCOB, bu6nmmorexka [IOK
0000I11IeHNEe U CUCTEMATHU3AIINA https://m.edsoo.ru/f2a34478
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

167 METO/IOB KypcOB 5 1 6 KJIacCoB,
000011IeHNEe U CUCTEMATH3AINA
3HAHUM

168 [loBTOpEHNE OCHOBHBIX NOHATHN U bubmorexa LIOK

https://m.edsoo.ru/f2a3482e



https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e

METO/I0B KYPCOB 5 1 6 KJ1accoB,
000011IeHNE ¥ cHCTEMaTH3AIUS
3HaAHUH

169

IToBTOpEHKE OCHOBHBIX MOHATHI U
METOJI0OB KYpCOB 5 1 6 KJ1accoB,
00001IeHHE U CUCTEMAaTH3aIUs
3HAHUH

bub6mmoreka [IOK
https://m.edsoo.ru/f2a34950

170

IToBTOpEHKE OCHOBHBIX MOHATHHI U
METOJIOB KypCOB 5 U 6 KIIacCOB,
000011IeHNE U CUCTEMATH3aIUs
3HAHUM

bubnuoreka [JOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO HACOB 10
[TPOIT'PAMME

170



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM TIPOI'PAMMOBI

5 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBEPSIeMOro .
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna u BEIYMCIICHUS
11 [loHnMaTh W MNpaBWIBHO YNOTPEONATH TEPMUHBI, CBSI3aHHBIE C
' HaTypaJbHBIMHU YUCIAMHU, OOBIKHOBEHHBIMHU U AECATUYHBIMU APOOSIMU
19 CpaBHUBaTh U YHOPSAOYMBATH HATypallbHbI€ 4KCJa, CPAaBHUBATH B
' IPOCTEHIINX CIydasiX OOBIKHOBEHHBIE IPOOH, IECATHUHbIE JpoOu
CooTHOCUTh TOYKY HA KOOPAMHATHOW (YMCIIOBOM) HpsAMOM C
13 COOTBETCTBYIOLIUM €M YHCIOM M M300pakaTh HaTypalbHble 4uCla
TOYKaMM Ha KOOPJAWHATHON (YMCIOBOM) MPSIMOM
14 BeimonssATe apudmeTndeckue ASUCTBUS ¢ HATYpaJTbHBIMU YHCIIaMH, C
' OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEUIINX CIydasix
15 BbInonHATE IpOBEpKY, MPUKUJIKY PE3YIbTaTa BHIUUCICHUN
1.6 OxkpyriisTh HaTypalbHbIE YUCIa
2 Pemenne TekcTOBBIX 3a/1a4
’1 Pemiate TeKcTOBBIE 33124l ApUPMETUYECKHM CITIOCOOOM M ¢ TOMOIIBIO
' OpPraHM30BaHHOI'O KOHEYHOT0 Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB
Pemate  3amaum, coxepikamyMe — 3aBUCHUMOCTH,  CBSI3BIBAIOIINE
2.2 BEJIMYMHBI: CKOPOCTh, BpeMs, pPACCTOSIHHE, IIeHa, KOJUYECTBO,
CTOUMOCTh
’3 Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMbl, TaOIUIIbI, 0003HAYEHUS TPH
' pelIeHny 3a1a4
ITonp30BaThbCs OCHOBHBIMM E€AMHMIIAMHA HM3MEPEHMSI: LIEHBI, MaccChl,
2.4 paccTosiHus, BPEMEHHU, CKOPOCTH, BbIpakaTh OJHU €AMHUIIBI BETUYHUHBI
qyepes Apyrue
”E W3Bnexars, aHAJIM3UPOBATh, OLIEHUBATb UH(POPMAIHIO,

NpeACTaBIeHHyl0 B  Talnuile, Ha CTOJIOYAaTOW  JMarpaMmme,




HHTCPHNPCTUPOBATL MPCACTABJIICHHBIC JAHHBIC, HMCIIOJIb30BATh HAHHBIC

IIpu pCUICHUH 3a1a4

Harmnsnaas reomerpust

3.1

ITonp30BaTbCA TCOMETPUICCKNMU INOHATHUAMMU TOYKa, npsamas,

OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT'

3.2

[TpuBoauTes TpuUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpPa, HMEIOLIUX

(hopMy U3YUECHHBIX TEOMETPUUYECKUX (PUTYp

3.3

Hcnonb30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C VyIJaMH: BepIIMHA
CTOpPOHA; C MHOTOYT'OJIbHUKaMHU: yTOJI, BEPILIMHA, CTOPOHA, JIMAarOHaJIb;

C OKPY>KHOCTBIO: PaANYC, IUaMETp, LUEHTP

34

I/I306pa)I(aTB HN3YUCHHBIC TCOMETPHUICCKUC (I)I/IprLI Ha HEIMHOBAHHOM

M KJIETYATOM 6yMare C IIOMOIIBIO NUPKYIIST U JIMHEHKH

3.5

HaXO,Z[I/ITL JJIMHBI  OTPE3KOB  HCIIOCPCACTBCHHBIM  HM3MCPCHUEM C
IIOMOIIBIO JIPIHCfIKH, CTPOUTH OTPE3KU BaILaHHOﬁ JJIMHBI; CTPOUTH

OKPYKHOCTb 33JJaHHOT'O pajuyca

3.6

Hcmonn30BaTh CBOMCTBA CTOPOH U YTJIOB MPAMOYI'OJIbHHUKA, KBaJgpaTa

JJIA UX ITOCTPOCHH:, BBIYUCIICHUA IJIOIIAAN U IICPUMETPA

3.7

BbraucnsaTs nepuMeTp U MIoIa s KBaapara, IpIMOyroibHUKa, QUryp,
COCTaBJIEHHBIX U3 MpPSIMOYrOJIbHUKOB, B TOM 4Hcie uryp,

n300paxEHHBIX HA KJI€T4aToN Oymare

3.8

ITonp30BaTbCd OCHOBHBIMH MCTPUYCCKUMU CAWHUIAMU HU3MCPCHU

JJIMHBL, TUIOIIAAW; BhIpaXXaTb OAHNU CAWHUIBI BEJIMYHUHBI 4YEPE3 APYTUC

3.9

Pacnio3HaBaTh mapasuienenunes, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHIO:
BeplIMHA, pedpo, TpaHb, HW3MEPEHHUS; HAXOIUThb H3MEPEHHUs

napauenenumnea, Kkyoa

3.10

Brruucnars 00BEM KY6a, HapaJuICJICrIICAa 8 () 3aJlTaHHbIM

HU3MCPCHUAM, [TIOJIB30BATHCA CAUHUIIAMU NU3MEPCHUA 00BéMa

3.11

Periate HecloXXHEBIEC 3aJa4d Ha HU3MECPCHUC TCOMECTPUUCCKUX BCINYNH

B IMMPAKTUYCCKHUX CUTYyallUAX




6 KJIACC

Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepPsIeMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCICHUS
3HaTh W TMOHUMATh TEPMHHBI, CBS3aHHBIC C PA3THYHBIMH BUIAMU
11 YHUCeN U COocO0aMU MX 3alHUCH, IEPEXOIUTH (€CIU 3TO BO3MOXKHO) OT
OJTHOM (hOPMBI 3aMKMCH YUCTIA K JPYToi
12 CpaBHUBaTh ¥ YIOPSIOYMBATH IIEJBIE YHCIA, OOBIKHOBEHHBIC U
' JECATHYHBIE TPOOH, CPAaBHUBATH YMCIIA OJJHOTO U Pa3HBIX 3HAKOB
BemonusaTe, codyeras  yCTHbIE M NHCbMEHHBIE  NPUEMBI,
13 apudmMeTnyecKue JEHCTBUS C HATYpPaTbHBIMM U LEJIbIMU YHUCIAMU,
' OOBIKHOBEHHBIMU M JECSATHUHBIMH JPOOSIMH, MOJOKUTEIbHBIMU H
OTPHUIATEIIEHBIMH YHCIIAMH
BbruncnsaTh 3HaUY€HUS YUCIOBBIX BBIPAXKEHUH, BBIMOIHITh IPUKUIIKY U
14 OLICHKY pe3ylibTaTa BBIUMCICHHUM, BBIIOIHATH MPeoOpazoBaHUs
' YHCIOBBIX BBIPQKCHUNW HA OCHOBE CBOWCTB apU(PMETHUYECKUX
JIEACTBHI
15 OxkpyrnaTh 1Lenble 4YHucia ¢ JIeCSATUYHBIE  JIpOOHM, HAXOIUTh
' MPUOIKEHUS YUCeT
COOTHOCUTH TOUKY Ha KOOPAUHATHOM MPSIMON C COOTBETCTBYIOIIUM €if
1.6 YUCIIOM M M300pa)kaTh YUCJIAa TOYKAMH Ha KOOPIWHATHOW TPSIMOM,
HAXOJUTh MOAYJb YUCIIA
17 COOTHOCUTH TOUKY B TMPSAMOYTOJBHOM CHUCTEME KOOPJIMHAT C
' KOOpJMHATAMH 3TOW TOUYKH
18 OxkpyrnaTe Lenble 4YHucia M JIeCSATUYHBIE  JIpOOH, HAXOIUTh
' MPUOMKEHUS YUCeT
2 YucnoBbie 1 OyKBEHHBIE BBIPAKEHUS
[TornMath ¥ ynmoTpeONATh TEPMUHBI, CBSI3aHHBIE C 3AMUCHIO0 CTENCHU
2.1 qrclia, HAXOMUTh KBaJpaT WU  KyO 4YHCIA, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKECHUM, COJIEPKAIINX CTETICHH
99 [Tonb30BaThbCs MpU3HAKAMU JIETMMOCTH, PACKIAIbIBATh HATYPaJIbHBIE
' YHCJIa Ha MPOCTHIE MHOKHUTEIN
2.3 [Tonb30BaThes MacITaboOM, COCTABIISITH MTPOIIOPIIUK U OTHOIICHUS
24 Hcnonp3oBate OYKBBI Uit  O0O3HAUEHHWsS] YWCEN TMPH  3alUCH

MaTEMATUUYCCKUX BBIpa)I(eHI/II;'I, COCTaBJIATH 6yKBeHHLIe BBIPpAXKXCHUA U




(bopMyITbl, HAXOIUTH 3HAUCHUS! OYKBEHHBIX BBIPAKECHHM

2.5

HaXO,Z[I/ITB HEU3BECTHBIA KOMIIOHEHT PaBCHCTBA

Penrenne TeKCTOBBIX 3aaa4

3.1

Pemarte MHOromaroBbIC TEKCTOBBIC 3aga4u apI/I(l)MeTI/I‘ICCKI/IM

CI10cooom

3.2

Pemiats 3ala4yy, CBA3AHHBIC C OTHOIICHHUCM, IMPOIIOPLIUOHAIBHOCTBIO
BCJIIMYHH, IIPOUOCHTaAMHM, p€HIaTb TPHU OCHOBHLBIC 3aJadld Ha I[pO6I/I u

IIPOLIEHTBI

3.3

Pemare  3amaum, coxepiKalue  3aBUCUMOCTH,  CBS3bIBAIOIIUE
BEIIMYUHBL: CKOpPOCTb, BpEMs, pacCTOsSHUE, LEHY, KOJIHUYECTBO,
CTOMMOCTB, TPOU3BOIUTEIBLHOCTD, BPEMs, 00BEM pabOThI, MCIIONIB3Ys
apudMeTHuecKue JEeWCTBUS, OLEHKY, NPUKUIKY; I10JIb30BATHCS

CANHUIaMU U3MEPCHUA COOTBECTCTBYOIIUX BECIINYNH

3.4

CocTaBiiTh 6YKBGHHI)I€ BBIPpAXKCHUSA 110 YCIIOBHIO 3a1a4n

35

W3Biiekath nHGOPMAITUIO, TPEACTABIICHHYIO B TA0JIMIIAX, HA IMHEHHOM,
cTon04yaroil  WiaM  KPYroBOW  JuarpaMmax, HHTEPIPETUPOBATH

MNpEaACTAaBJICHHLIC JaHHBIC, UCIIOJIBb30BATh JAHHBIC ITPU PCIICHHHU 3a1a4d

3.6

[IpeacraBnsate wHOOpPMAIUMIO C TOMOIIBIO TAaONMUI, JHUHEHHOU U

CTOJI0UATON JUarpaMm

Harmsnaas reomerpust

41

HpI/IBO,Z[I/ITB MMPUMCPEL 00BEKTOB OKpYyZKaromero Mupa, HUMCHOHIUX
q)OpMy HU3YYCHHBIX T'COMCTPHYCCKUX INNIIOCKMX W HPOCTPAaHCTBCHHBIX

¢buryp, npuMepsl paBHbIX U CUMMETPUYHBIX (GUTYD

4.2

N300paxaTh ¢ MOMOIIBIO LUPKYJS, JUHEHKH, TpaHCIOpPTHpa Ha
HETMHOBAaHHOW W KjeTdaToil  Oymare  W3y4eHHbIE  IJIOCKHE

reoMeTpuueckrue GUrypsl 1 KOHQUTyparuu, CAMMETpUYHbIE QUTYPBI

4.3

[Tonp30BaTbcss TEOMETPUUECKUMH MMOHSITHSIMH: PaBEHCTBO  uryp,
CUMMETpPHs;  HUCIOIb30BaTb  TEPMUHOJIOTHIO, CBA3aHHYIO  C

CHMMCTpHCfII OCb CUMMCTpHHU, HCHTP CUMMCTPUU

4.4

Haxonuth BeIMYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YIJbl 33JJaHHOM BEJIMYMHBI, IOJb30BATHCS MPU PELICHUU
3a7a4 TPalyCHOM MEpPOM YIJIOB, Paclio3HaBAaTh HA YEPTEkKax OCTPBIM,

IIPSIMOM, pa3BEPHYTHIN U TYIIOU YIJIbI

4.5

BeruamncisTs UINHY J'IOMaHOI\/'I, NepuMeTp MHOTI'OYTOJIbHHUKA,
MMOJIB30BAaThCAd CAWHUIIAMHU U3SMEPCHUA JIMHBI, BBIPAXATh OJHH

€AMHULBl U3MEPEHUS JUIMHBI Yepes3 Ipyrue

4.6

HaXO,Z[I/ITL, HCIIOJIb3YA I-IepTé)KHLIC HHCTPYMCHTBI, PaCCTOAHUA: MCIKIY




JBYMsI TOYKaMHU, OT TOYKH 10 IPSIMOM, IIMHY IIyTHM Ha KBaJpaTHOU

CCTKC

Beraucnare aomaab (I)I/Il"yp, COCTaBJICHHBIX H3 MPAMOYT'OJIbHUKOB,

UCIIOJIb30BaTh pa30HeHue Ha MPSMOYTOJbHHUKH, Ha paBHbIE (UTYDHI,

4.7 NOCTpauBaHUE JIO MPSIMOYTOJbHHUKA, IIOJIb30BAThCSI OCHOBHBIMH
eIMHUIIAMUA HM3MEpPEHUs IUIOMIAAM, BBIPAXaTh OIHU CIMHHIIBI
M3MEpPEHUs IJIOUIAIU Yepe3 Apyrue
Pacrno3HaBaTh Ha MOIENSAX W HM300PKCHUSAX MHPAMHIY, KOHYC,
4.8 IWIMHAP, KCIOJIh30BaTh TEPMHUHOJOTHMIO: BEpIIMHA, pedpo, TpaHsb,
OCHOBaHHE, pa3BEPTKA
49 N300paxaTh Ha KJIeTyaToi Oymare mpsiMOYTOJIbHBIN TapajieNenume]]
410 Bbruncisite  00bEM  TIPSAMOYrOJBHOTO — Mapajuiesienunena, Kyoa,
' MI0JIb30BAThCSl OCHOBHBIMU €IMHUIIAMH U3MEPEHHS 00BEMa
111 Pemath HecnoxHBIE 3aJa4d  HA HAXOXICHHE TI'E€OMETPHUYCCKHX

BCJIMYHMH B IPAKTHYCCKUX CUTyallUAX




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS
1 HarypanbHble uncna u HyIb
11 HatypansHoe uumcno. Psg Harypanpabix uncen. Yucmo 0. M3obpaxenue
' HaTypaJbHbIX YHCEJl TOYKAMU Ha KOOPAWHATHOH (UMCIIOBOM) NPSIMOiA
12 Ilo3unumonnast cucrema cuucieHus. Pumckas ©Hymepauus. JlecsTuunas
' CUCTEMA CUMCIICHUSI
13 CpaBHeHUE HaTypalbHBIX YHMCEJ, CPABHEHUE HATYpPaJbHBIX YUCENl C HYJIEM.
' OxpyrieHue HaTypajibHbIX YUCET
CrnoxeHue, BblYUTaHUE, YMHOKEHHE U JeJICHHE HaTypallbHbIX uncesl. CBONCTBO
14 HyJsl MpU CIOXEHUM, CBOWCTBA HYyJd M €AWHULBI IPU YMHOXKEHUHU.
' [TepemecTuTeIbHOE M COYETATENBHOE CBOWCTBA (3aKOHBI) CIOXKEHUSA MU
YMHOKEHHUS, pacpeieIMTENbHOE CBOUCTBO (3aKOH) YMHOXKEHUS
15 Hcnonp3oBanue OykB 111 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alKcu
' CBOWCTB apr(PMETHUECKUX JeUCTBUN
Jenurenn W KpaTHBIE YHWCIA, pa3joKeHUWE Ha MHoxuTenu. I[Ipocteie u
1.6 cocraBHble umcna. [lpwsnakm nmenmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypalbHBIM IIOKa3aTelieM. 3alluCh 4YHCIa B BUJE CYMMBI
' pa3psAAHBIX ClaraeéMbIX
YucnoBoe BbIpakeHHE. BpluncieHne 3HA4YEHW YHCIOBBIX BBIPAXKECHUH,
18 MOPSIIOK  BBINIOJIHEHUs  JeWCTBUM. lcnosib30BaHMEe TIIpU  BBIYMCIICHMSX
' NEPEMECTUTENIFHOTO M COYETaTeIbHOI'O CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHHUS, paclpeeuTeIbHOI0 CBOMCTBA YMHOKEHUS
2 Jpobu
[IpencraBnenne o JApoOM Kak crmocobe 3amucH  YacTH  BEITUYMHBL
OObikHOBeHHbIE pob6u. [IpaBunbHbIe U HenpaBuiIbHbIE ApoOu. CMmelianHas
2.1 IpoOb, MpeACTaBIeHNE CMEUIaHHOW IpoOu B BUIE HENpPaBWIBHOH podu U

BBIZICJICHUE I1€JI0M YacTH YHCJIa W3 HEmpaBWiIbHOW apobu. M3o0paxenue

npoOeit ToukaMy Ha YMCIOBOM MpsMOi




OcnoBHoe cBoiicTBO npobu. Cokpamenue apoOGeii. [IpuBenenue npodu K

22 HOBOMY 3HaMeHarento. CpaBHeHHE Ipobdeit
23 CrnoxeHue U BIYMTaHHE ApoOeil. YMHOXKEHUE U JesieHue apo0eit, B3auMHO-
' oOparHsbie pobu. HaxoxkaeHue yacTu 1eaoro U LeNIoro 1Mo ero 4YacTH
Hecstuunas 3anuchk apooOeit. IlpencraBieHue NecATUYHOW OpoOU B BHIE
2.4 0OBIKHOBEeHHOH. M300pakeHue NeCATUYHBIX IpoOel TOYKaMH Ha YHCIIOBOM
npsmoii. CpaBHEHHE NECATHYHBIX JpoOeit
2 Apudmernueckue JEHCTBUS C JECATUYHBIMH  JApoOsmu. OxpyrieHue
' JECATUYHBIX ApoOeit
3 Pemenne TekCcTOBBIX 3a/1a4
3.1 Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITIOCOOOM
3 Pemenne nornueckux 3agad. Pemienue 3amaud nepebopoM BCeX BO3MOKHBIX
' BapuaHTOB. lcnionp30Banue npu perieHnu 3a1a4d Tabaul] 1 CXeM
Pewmenne 3amay, copepkalMx 3aBHUCHUMOCTH, CBSA3BIBAIOLIME BEIUYHHBI:
33 CKOpPOCTb, BPEMS, PACCTOSHHE, LIEHY, KOJUYECTBO, CTOUMOCTb. EnuHUIIBI
' U3MEpEHMs: Macchl, 00bEMA, LIEHbI, PaCCTOSAHUS, BpeMEHH, cKopocTu. CBs3b
MEXAY €IMHUIIAMU U3MEPEHUs KaX /101 BEITUYUHBI
34 Pemenne oCHOBHBIX 3aj71a4 Ha Jpoou
35 [IpencraBnenue naHHBIX B BUE TaOIHI], CTOIOYATHIX JUArpaMm
4 Harnsanas reomerpus
Harnsaneie npeacrapnenys o Gpurypax Ha INIOCKOCTH: TOYKA, MIpsiMast, OTPE30K,
4.1 Jyd, YroJ, JJOMaHasi, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. Yrou. Ilpsamoin,
OCTPBIH, TYITON U Pa3BEPHYTHIN YIIIbI
JlnnHa oTpes3ka, METpUYEeCKHe €IUHUIb] JUIMHBL. J[JTuHa JIoMaHOH, mepuMeTp
4.2 MHOrOyrojpHUKa. M3MepeHne W MOCTpOEHHE YIJIOB C  IOMOUIbIO
TpaHCHOPTHpPaA
13 Harnsgnele npexacraBineHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
' NPSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK; O PaBEHCTBE QUTYD
N3o0paxxenne ¢uryp, B ToM uuciae Ha kierdatoi Oymare. I[loctpoenme
14 KOHpUrypanuid M3 dYacTedl NpsMOil, OKPYXHOCTM Ha HEIMHOBAaHHOW U
' KieryaTo  Oymare. Mcmomp3oBaHME  CBOWCTB  CTOPOH W YIJIOB
psIMOYTOJIbHUKA, KBaJ[paTa
45 [Inomaas MpsAMOYroJbHHUKA W  MHOTOYIOJIbHHUKOB, COCTAaBIIEHHBIX U3

OpSAMOYTOJIBHUKOB, B TOM uucie (uryp, M300paXEHHBIX Ha KIETYaTOM




Oymare. EquHUIIBI H3MEPEHUS TUTOIIAAH

Harnsgaelie npeactaBiaeHus: 0 IPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHI

napajjienenunen, Ky0, MHOTOTpaHHUKH. M300pakeHHe MpOCTEHIINX

4.6 MHOTOrpaHHHUKOB. Pa3BépTku kyOa u mapasuienenunena. Cosnanue mojesei
MHOTOTPAaHHHKOB (M3 Oymaru, TpOBOJOKM, IUIACTHIMHA U APYTHX
MaTepHUajIoB)

47 O0bEéM MpPAMOYroNIbHOTO Mapaiienenunena, Kyda. Enununel usMepeHus

' 00béMa
6 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS
1 HarypanbHble uncna
Apudmerndeckne NEHCTBUS ¢ MHOTO3HAUYHBIMH HATypajJbHBIMH YHCIAMU.
YucnoBble BBIpKEHUS, NOPSAIOK JACWCTBHUNA, HCHOIB30BaHUE CKOOOK.

11 Hcnonb3oBaHue mnpu BBIYMCIECHUSAX HNEPEMECTUTENBHOTO U COYETATENbHOIO
CBOMCTB CIIO)KEHUSI W YMHOXEHHS, paclpeieuTeIbHOr0  CBOMCTBA
YMHOEHUS

1.2 OxkpyrieHne HaTypaJbHbIX YUCET

13 Jenutenu u KpaTHbIE Ynca, HAMOOIBIINN OOIIMIA TeTUTENh U HAUMEHBIIIEe

' oOuiee kpaTHoe. J[eTuMOCTh CyMMBI M IPOU3BEICHUS

14 [enenue ¢ octaTkoM

2 Hpodu

21 OObIKHOBEHHAs! JApoOb, OCHOBHOE CBOMICTBO JApoOH, COKpalleHHe IpoOei.

' CpaBHeHHE U YIOPSIOYMBaHUE JpOOeii
22 Pemenne 3ama4 Ha HaxOXKIEHHE YACTHU OT LIEJIOTO U LEJIOr0 MO €ro 4acTu.
' HpoGHoe uncio Kak pe3ynbTaT JeICHUS
23 [IpencraBnenne AecATUYHOM JpoOW B BHUAE OOBIKHOBEHHOM Jpodu U
' BO3MOXHOCTb ITPEJCTABICHNUS OOBIKHOBEHHOM JpoOu B BUJE JECATHYHON
Hecsatuunble ApoOW M MeTpudeckas cucreMa wmep. Apudmernyeckue

2.4 JEHCTBUSI U YHCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JCCATUIHBIMU
JIPOOSIMH

2 OtHomenue. JleneHue B JaHHOM OTHOIIEHWH. Macmrtad, TpOmopIys.

[Ipumenenue nponopuuii Npy pelIeHUH 3314




ITonsarue IMPOLCHTA. Brraucnenue MMPONCHTA OT BSJIMYUHBI U BCIIMYUHBI 11O eé

2.6 IPOLIEHTY. BrlpakeHue MpoLeHTOB JeCATUUHBIMU Ipo0sMu. Pemenue 3anau
Ha MPOLEHTHI. BbIpakeHne OTHOIIEHHS BETMYUH B TIPOLIEHTAX
3 [TonoxwurenbHbIE U OTPULIATEIbHbBIC YHCIIA
[onoxxutenpHble M OTpUIaTeNbHbIE yucha. Llenpie uucna. Moxynp umcna,
3.1 reoMeTpuYecKasi HHTEpIpeTauss MOAyJs dncna. M3o0paxeHue ducen Ha
KOOpAMHATHOM npsAMoil. UncnoBslie npoMexxyTKU. CpaBHEHUE UnCen
32 Apugpmernyeckue JAEHCTBUS C TOJIOKUTEIBHBIMH M OTPULATEIbHBIMU
' YHCIIAMH
[TpsaMoyronbHas cucreMa KOOpAMHAT Ha IIockocTH. KoopanHATh TOUKH Ha
3.3 wiockocty, abcmucca u  opaunHara. IloctpoeHwe Touek u  Quryp Ha
KOOP/AMHATHOH MJIOCKOCTH
4 BykBeHHBIE BBIpKEHHS
[Ipumenenne OykB JUIsl 3allUCM  MaTEMaTHYECKUX  BBIPAXKEHUH U
41 npeiokeHnii.  CBOHCTBa — apuMETHUYECKUX  JCHCTBHHA.  BykBeHHBIE
' BBIPQ)KEHUS U YHMCIIOBbIE [T0JICTAHOBKU. ByKBEHHBIE PABEHCTBA, HAXOXK/ICHUE
HEM3BECTHOTO KOMITOHEHTA
42 ®opmyiibl, GOpMysbl EepUMeTpa W IJIOLIAJM NPAMOYTOJIbHUKA, KBajpara,
' 00bEMa napajuieNenunesa u Kyoa
5 Pemienue TekcToBBIX 33714
5.1 Permienue TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM
£ 5 Pemenue nornyeckux 3agau. Pemenue 3amau nepeGboOpoM BceX BO3MOMKHBIX
' BapUaHTOB
Pemenne 3amau, comepiKamIx 3aBHCHMOCTH, CBSI3BIBAIOIINX BEIHYUHBL:
CKOpOCTb,  BpeMs,  pacCTOsHME, I1I€Ha, KOJMYECTBO,  CTOHUMOCTD,
53 POM3BOIUTENLHOCTD, BpeMsl, 00BEM paboThl. EMUHHIIBEI H3MEpEHHs: MacChl,
CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBs3b MEXIYy €IMHHIIAMH
U3MEPEHUS KaK0W BEITMIMHBI
54 Pemenne 3amau, CBSI3aHHBIX C  OTHOIICHWEM, MPOMOPIIHOHAIBHOCTHIO
' BEJIMYHH, MPOLIEHTAMH; pPEIIeHHEe OCHOBHBIX 3aa4 Ha JJPOOU U MPOLIEHTHI
56 OueHka W TIPUKHIKA, OKpYyrieHue pesyibrara. CocraBiieHne OYKBEHHBIX
' BBIPKEHMI 110 YCIOBHUIO 33/1a4U.
c6 [lpencraBieHne MaHHBIX € MOMONIbIO Tabmum u auarpamm. CronOdaTsie

JuarpaMMsl. UTeHHe KpyTroOBBIX TUarpaMm




Harnsannas reomerpust

Touka, mpsMas, OTpe30K, Jyd4, Yroj, JOMaHas, MHOTOYIOJIbHUK,

ol YEeTBIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPYKHOCTh, KPYT
6.2 B3anmHoe pacnonoxkeHue IBYyX MNPSMBIX Ha IUIOCKOCTH, NapajjielibHbIe
' psIMbIE, IEPIICHIUKYISIPHBIE IPSIMBbIE
63 H3mepeHne paccTOSIHHUM: MEXIY IBYMS TOYKaMH, OT TOYKH JI0 MPSIMOM,
' JUIMHA MapLIpyTa Ha KBaJAPaTHON CETKE
6.4 H3mepeHne u mocTpoeHue YIiioB ¢ MOMOIIBI0 TPAHCIIOPTHPA
65 Buapl TpeyroabHMKOB: OCTPOYTOJIbHBIM, MPAMOYTOJIbHBIN, TYHNOYTOJIbHBIM,
' paBHOOEAPEHHBIH, PABHOCTOPOHHUN
6.6 YetpipéxyronbHUK. [IpsMOyronpHuK, KBaapar: HCIOIb30BaHUE CBOWCTB
' CTOPOH, yTJIOB, AUaroHanen
H300pakeHne reoMeTpuueckux (Quryp Ha HEJIMHOBAaHHOMW Oymare ¢
6.7 UCMOJNb30BAHUEM  LUPKYJSl,  JIMHEHKH,  YTOJIbHUKA,  TPaHCIOPTHUpA.
[TocTpoenust Ha kneTuaToil Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
69 [TonsiTre muomaau Gurypsl, eAUHULBI U3MepeHus miomaau. [Ipubmnkéanoe
' u3MepeHue mionaau Guryp, B TOM YUCIIe Ha KBAJPaTHOM ceTKe
6.10 [IpubnuxénHoe u3mMepeHue IIMHbI OKPYKHOCTH, TUIOIIAIU Kpyra
6.11 Cummerpusi:  IeHTpalbHas, oceBasi u  3epkaimpHas.  [loctpoeHue
. CUMMETPUYHBIX (pUryp
Harnsanueie IpeJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunes, Kyo, mpusMa, nupamuaa, KOHycC, IWIMHID, map u cdepa.
6.12 N300paxkenne  mpocTpaHCTBeHHbIX  ¢uryp.  [Ipumepsr  pa3BépTok
' MHOTOTPaHHUKOB,  IWJIMHApa M KOHYca. Coznanne  Mmojeneit
MPOCTPAHCTBEHHBIX GuUryp (M3 Oymaru, MPOBOJOKH, MIACTHINHA U JPYTUX
MaTepHasioB)
6.13 [Tonsitne o0BEMA, enuHHIBI M3MEpEeHHUS 00bEMa. OOBEM MPSAMOYTOIHLHOTO

napaenenumnena, kyoa




AJITEBPA 7-9 kinaccbl

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
o0pa3oBaHUs: OHA 00ECTIEUNBAET U3YUECHUE IPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOAOKEHUsI 00pa30BaHus U B ITOBCEAHEBHOM *U3HU. Pa3BuTHe y oOydarommxcs
Hay4YHBIX TPEJCTABICHUN O IMPOUCXOXKACHUH U CYIIHOCTU alredpandeckux
abcTpakiui, cnocobe oTpakeHUs MaTeMaTUYECKON HAYKOU SIBICHUN U MPOIIECCOB
B NpUpOJE U OOIIECTBE, POJIM MATEeMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIs aJalTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOpsl obOecrneurBacT pa3BUTUE YMEHHUS HaOJIOAATh,
CpaBHHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUSI W BBIBOJIBI,
dopmynupoBats yTBepkAeHU. OCBOEHUE Kypca anreOpbl 00eCcIeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUST O0YyYaroUIMXcs: OHM HCIOJIB3YIOT JEAYKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000I1IeHNEe U KOHKPETU3AI1I0, abCTparupoBaHue U
aHajmoruto. OOyuenwe  anreOpe  mIpeArnoyiaraeT  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITENIBHOM  JIEATEIbHOCTH OOYYaoOIIUXCsl, TMOATOMY CaMOCTOSITEIEHOE
pelIeHre 3a/1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHHUS.

B crpykrype mporpamMmbl ydeOHOTO Kypca «AnreOpa» ajii OCHOBHOTO
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHHUMAIOT COJEP>KaTEIbHO-METOINICCKUE
muHUK: «Yucna ¥ BBIYUCICHUD», «ANredpandeckre BhIpaXEHUs», « Y paBHEHUS U
HepaBeHCTBay, «DyHkimuy. Kaxmas w3 3TuX copepx aTeabHO-METOAHMYECKUX
JIMHUM pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJIEHCTBYS C
ApYyTMMU €ro JUHUAMH. B Xone wu3ydeHus ydeOHOro Kypca OOydaroIuMcs
MPUXOJIUTCS JIOTHYECKH PACCYKIaTh, MCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpbI€ OCHOBBI JIOTHKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3zzeax
MaTeMaTUYeCKOro 00pa30oBaHUsl U CIIOCOOCTBYIONINE OBIAJCHUIO 00YYaIOIUMUCS
OCHOB  YHUBEPCAJILHOTO  MareMaTudeckoro si3bika. CoaepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCAS €ro
VUHTETPUPOBAHHBIN XapaKkTep.

Copepxxanne auHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOM IS
JaJIbHEHIIer0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyUYaOLIUXCS
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS TMOJIb30BATHCS aJTOPUTMAMU, A
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCETHEBHOM
®KU3HU. Pa3zBuTHe MOHATHS O YMCIE Ha YPOBHE OCHOBHOTO OOUIEro 0Opa3oBaHus



CBS3aHO C PAIMOHAIBHBIMU M UPPANMOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
NPEICTaBICHU O JEHCTBUTEIHLHOM 4YHUCIE. 3aBEpIICHHE OCBOCHUS YHMCIOBOU
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHMIO.

ConeprkaHue IByX alreOpanyecKux JMHUN — « AreOpandeckue BhIPasKeHUs
1 «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYJAFOIITHXCS
MaTEMaTUYECKOro arnrmapara, HeOOXOAUMOTro i pEIIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPHUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTr0 001miero o0Opa3oBaHMsl Yy4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
paIMOHABHBIX BRIpAXKEHUN. ANreOpa JEMOHCTPUPYET 3HAUCHHE MATEMAaTHKU Kak
S3bIKA JUISI TIOCTPOCHHUSI MAaTEMaTUYECKUX MOJCIICH, OINMUCAHUS IPOIECCOB M
ABJICHUM peanbHOrOo Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKxKe
JanbHeWIIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEO0O0XO0AUMOro, B
JaCTHOCTH, JJII OCBOCHHS Kypca HWH(DOpMATHKH, W OBJIQJeHHE HaBBIKAMU
JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATBHO-TPAPUUYECKON JTMHUU HAIIEJICHO HA MOJIy4YeHUe
oOyJaronMMuUCs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTuuecKol MOJeNd
JUTSI OTTUCAHUS M UCCIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB M SBJICHUN B MPUPOJIC
n oOmiectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHUIO Y OOyYarOlIUXCS
YMEHUS UCTIOIh30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHbIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHpPOBAHUE
MPEICTABIICHUI O POJIM MATEMATHKH B PA3BUTHH IIUBWJIM3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMYy IuTaHy B /-9 Kjaccax wu3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieNbl CONICPIKAHUS:
«Yucna u BBUHCIEHUSA», «ANTeOpanyecKkre BBIPAKEHUS», «YPaBHEHHUS U
HEPaBEHCTBa», « DyHKIIUN.

Ha usyuenue yuebHoro kypca «Anredbpa» orsoautcs 340 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9
kiacce — 102 gaca (3 yaca B Hegemo) u 34 yvaca (1 yac B HEJENIO) U3 YaCTH
ydaeOHOrO TUIaHa, (opMupyeMas ydacTHHKaMH 0Opa30BaTeNbHBIX OTHOIICHUN Ha
YCWJICHHE MPeaMeTa U JIMKBUAINI0 YIEOHBIX Te(DUIINTOB MO TeMaM, BbI3BABIIINM
3aTpyJHEHHUS] TIPU H3y4eHUU HOBoOro marepuana. Mrtoro-136 yacoB ( 4 uaca B
HEJICJIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (OPMBI 3amHUCH
npobert k gapyroi. [loHaTHe panMoOHAIBPHOTO YHCHA, 3aluCh, CpPaBHEHHE,
yHOPSOUYMBAHUE  paAlMOHANBHBIX uucel. ApudmeTnueckue JEUCTBHUS €
palMOHAIIBHBIMYA YHClIamMu. PemieHue 3aga4 u3 peajibHOU MPAaKTHUKHA HA 4acTH, HA
Ipoow.

Crenenb ¢ HaTypajgbHBIM TIOKa3aTeleM: OMNpeaeieHue, MpeoOpa3oBaHUe
BBIP)KEHHUI HA OCHOBE OIPEAENICHUs, 3auch 00apMX yncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3j0KEHUE HA  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHClIe T@psMas u  oOpaTHas
IIPOIIOPLIMOHAIILHOCTH.

AJiredpanyecKue BbIPAKEHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUA C IIEpEMEHHON. [lonmycTumble
3Ha4YEeHUs NepeMeHHBIX. lIpencTaBnenne 3aBUCUMOCTH MEXKAY BEIUUMHAMU B BUIE
dopmynsl. Beraucnenus no ¢popmynam. [IpeoOpazoBanrne OyKBEHHBIX BBIPAKEHUIM,
TOXKJECTBEHHO paBHbIE BBIPAKEHHUS, TMpaBuja MpeoOpa3oBaHUs CYMM U
POU3BE/ICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHH C HATYPAJIBHBIM [TOKA3ATEIEM.

OnHowiensl 1 MHOTOWIeHbl. CteneHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBagpaT paszHocTtd. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHHS U HEPAaBEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBuia MpPeoOpa3oBaHUsI YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUH.

JIluHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBlI€HUE YpABHEHUN IO
YCJIOBHIO 3a7ja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHoe ypaBHEHUE C IByMs MEepeMEHHbIMU U ero rpaduk. Cuctema JIByx
JIVHEMHBIX YPaBHEHUW C JBYMS IEpEMEHHBbIMU. PemieHwe cuUCTEM YypaBHEHHM
crocoboM moACTaHOBKH. IlpuMepsl pemieHus: TEKCTOBBIX 3aJad C MOMOUIbIO
CUCTEM YPaBHECHUM.



DyHKUMH

Koopaunara Touku Ha npsamon. Uucnoseie MpomMexyTKH. PaccTosHne Mexy
IBYMsI TOYKAMU KOOPJAMHATHOMN IIPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOM mockocTu. [Ipumepsl rpagukoB, 3aqaHHbIX HOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynknuu. [padukx
¢ynkuuu. CoiicTBa pynkuuii. Jluneiinas pynkuus, e€ rpaduk. I'paduk dyHKunuu
y = [x|. I'padpuueckoe perieHne IMHEHHBIX YpaBHEHUH W CHCTEM JHHEHHBIX
YPAaBHEHUM.

8 KJIACC

Yuciaa 1 BbIYUCICHUSA

KBanpatuslii kopenb u3 uucna. [loHatue 00 HppalMOHATBHOM YHCIE.
JecsTuunbie TpUOIMKEHUST UppallMOHANIbHBIX yucen. CBoiicTBa apuMeTHIecKux
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K TPEoOpPa30BaHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJICHUAM. [[eliCTBUTENbHBIE YUCIIA.

CreneHsb ¢ 1esbIM oKa3aTteneM H e€ cBoiicTBa. CTaHAapTHas 3alMCh YUCIA.

AJiredpanyecKue BbIPaKeHHUs

KBampaTHbiii  TpEéXuieH, pa3loKEHUE KBAJAPATHOrO TpEXWiIeHa Ha
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpanveckoil apoOwu.
CrnoxeHue, BbIYUTAHHE, YMHOXXEHHE, [IeJICHUE alreOpandeckux ApoOer.
PannoHanbHbie BBIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHHS U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHUM, CBOASAIINXCS K JIMNHEMHBIM U KBaJPaTHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

['paduueckas uaTEpHpeTalUs YPAaBHEHUN C IByMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YPAaBHEHHMU C JABYyMS IE€peMEHHBIMHU. lIpuMmepsl pemienus cucrem
HEJIMHEHHBIX YPABHEHUI C IBYMs IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3314 aJIreOpanyeckiuM CocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKIUU

[Tonsitne ¢yukmuu. OOnacTh oOmNpeneiaeHus] W MHOXKECTBO 3HAYCHUU
¢ynakiuu. CiocoOb! 3a1anus QyHKITUH.



I'paduk ynxkumuu. Yrenue cpoiictB (ynkuun mo e€ rpaduky. Ilpumeps
rpadukoB QyHKUINN, OTpaKaIOIIUX PEAIbHBIE MPOIIECCHI.

@OyHKIIUM, ONMUCHIBAIOUINE TPAMYI0 U OOpaTHyI0 NpPOHNOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
peleHe ypaBHEHHI U CUCTEM YpaBHEHUI.

9 KUIIACC

Yuciia ¥ BbIYUCICHUSA

PaunoHanpHbple yucia, UPPALMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHbIE ApoOH. MHOXKECTBO JEMCTBUTENBHBIX YUCEN, AEHCTBUTEIBHBIE YHCIIA
KaKk OECKOHEUHBIE NeCATHYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACE U KOOPAUHATHOM IIPSIMOM.

CpaBHEHHME [I€WCTBUTENIbHBIX YHCE, AapU(PMETUUYECKUe JEHCTBHUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MUPE.

[TpuOnmx€HHOE 3HaUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknuaka v orieHka pe3ysibTaTOB BEIYUCIICHUN.

YpaBHeHHS U HEPAaBEHCTBA

JIuneiinoe ypaBHeHuMe. Pemienue ypaBHEHHI, CBOMSIIMXCS K JIMHEHMHBIM.

KBangpaTHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOIAIINXCA K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUW TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JI0’)KEHUEM HAa MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHU. PemieHue TEKCTOBBIX 3aaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHENHBIX YPaBHEHUU C ABYMs IIEPEMEHHBIMU. Perenne cucremM I1ByX ypaBHEHU,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3aj1ayu aNredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW TMepemMeHHoW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEepHpeTanys HEPaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
NIEPEMEHHBIMHU.

DyHKUMH

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaUHATHI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.



Ipadukn byaxmmii: y = kx, y = kx + b, y =k/x, y =x3, y=Vx, y = |x| , u nx
CBOMCTBA.

Yucsi0BbIe MOCIEA0BATEIHHOCTH U IIPOTrPecCHH

[ToHndaTre YMUCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJlaHhe TMOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-TO WIeHA.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opmMmynbl N-ro YiieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTpeccuii, CyMMbI MEPBIX N YUJICHOB.

N3obpaxkeHne 4jiaeHOB apu(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaAMU Ha KOOPAWMHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAIBHBIN POCT.
Cno>xHbI€ TPOLICHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJILTATBI OCBOCHUS IPOTPAMMBI YUEOHOTO Kypca « AJre0pay XapaKkTepr3yroTcs:

1) naTpuoTHYecKoe BOCIIUTAHME:

NpOSIBIICHMEM HHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHWKH, IEHHOCTHBIM OTHOIICHHEM K
JTOCTHKCHUSM POCCUICKHX MaTEMAaTUKOB M POCCHUCKOW MAaTEeMaTHYECKOH IIKOJIbI, K UCTIOJIb30BAaHUIO ATHX JIOCTH)KCHHI B
APYTUX HayKax W NPUKIATHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTHIO K BBINOJHEHHIO OOS3aHHOCTEH TIpakJaHWHA W peajM3allid ero mpaB, MPEJCTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3JIUYHBIX CTPYKTYp, SBJICHHMA, MPOIEAYp TPaXKIAHCKOro OOIIecTBa
(HanpuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3THYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYSCKHM
PUMEHEHHEM JIOCTH)KEHHUI HAYKH, OCO3HAHUEM BaYKHOCTH MOPAJIbHO-3THUECKHUX MPHHIIUIIOB B ISSTEIBHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHHU MPAKTUYCCKUX 33]]a4 MATEeMAaTHYECKOI HAIIPAaBICHHOCTH, OCO3HAHUEM
Ba)KHOCTH MaTEeMaTHYECKOTO 00pa30BaHusI Ha MPOTSHKEHUH BCEH KU3HH 151 YCIECHITHON MPOheCCHOHANTBHON AEATSILHOCTH
U Pa3BUTHEM HEOOXOIUMbBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBHIYaIbHOW TPACKTOPUH 0Opa30BaAHUSI
¥ JKU3HCHHBIX TUIAHOB C YUETOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY W 3CTETHYECKOMY BOCIPHUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHUM,
pacCyXIeHH, YMCHUIO BUIETh MATEMAaTHUCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 IO3HAHUSI:

OpHEHTAIIMCH B JCATCILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUSI 4eJOBEKa, MPHPOJbI W OOIIECTBa, MOHMMAaHHEM MAaTeMaTHYeCKONH HayKHM Kak CQepbl 4YeI0BEUYeCKOM
JEATEIbHOCTH, JTAlOB €€ Pa3BUTUSA W 3HAYUMOCTU ISl Pa3BUTHS [MBUIIM3AIIMH, OBJIAJCHHEM S3bIKOM MAaTEMAaTHKHA U



MaTeMaTUYeCKOW KyJIBTYPOi KaK CPEACTBOM IMMO3HAHUS MUPA, OBJIAJCHUEM MPOCTCUIIMMH HAaBBIKAMH HCCIIEI0BATEIHLCKON
JeSITeTTHHOCTH,

6) ¢pu3uveckoe BocnmuTanue, GopMUPOBaHHE KYJbTYPbI 3I0POBbS W IMOIIHOHATIBHOTO0 0JIATONOJYYHsI:

TOTOBHOCTBIO PUMEHATHh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsI, BEACHUS 3/I0POBOTO 00pasa KU3HU
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXHUM 3aHATAA W OTHObIXa, peryisipHas QU3NYECKas AaKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pEIICKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eIoBeKa;

7) 3KkoJIorHYecKoe BOCTIUTAHUE:

OpHCHTAIlNeH HA MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHHWH JUTsl PEIICHUS 3a7a9 B 00JJaCTH COXPAHHOCTU OKPYKAIOMIEH
Cpenpl, IUIAHUPOBAHHUS TIOCTYNKOB W OIEGHKHM WX BO3MOXKHBIX TIOCIEACTBUN IS OKPYKAIOIICH Cpeapl, OCO3ZHAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) aganTanus K H3MEHSIOMMMCS YCJIOBHAM CONMAIBLHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEOMNPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIICTCHTHOCTH UYepe3
MPAKTUYECKYIO JCSITEIILHOCTh, B TOM YHCIIE YMEHUE YIUTHCS Y APYTUX JIFOACH, MPUOOPETaTh B COBMECTHOM JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHUW, B TOM 4YHclie (HOpMyIUpOBaTh HJACH, MOHATHSA, TUIOTE3bI 00
00BEKTaX W SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JACPHUIIMTHI COOCTBEHHBIX 3HAHUA U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30OB, TPEOYIOIINN
KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHUS U NEUCTBHS, (hOPMYIUPOBATh U OIEHUBATH PHUCKH U TOCIICICTBUS,
dbopMUpOBaTH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTeabHBIC YHHBEpPCAJIbHbIE YUeOHBbIE 1eCTBUS

Ba3oBble Jijornueckue 1eicTBUA:



BBEISIBIIATh U XaPAaKTEPHU30BaTh CYIIECTBCHHBIC TMPU3HAKA MAaTEMaTHUYECKHX OOBEKTOB, IMOHATHN, OTHOIICHUMN
MEXIy TMOHATUAMH, (DOPMYIHUPOBATH ONpENEICHUsT TMOHSATUN, YCTAaHABIMBATh CYIIECTBEHHBIA MPU3HAK
KJ1accu(ukanum, OCHOBaHUs JIJIsi 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTh M NPEOOpa3oBbIBATh CYXKICHUS: YTBEpAUTENbHBIE U OTpHUIATENIbHbIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIIATh MAaTEMATHICCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTHBOPEYHS B (DaKTaX, JAHHBIX, HAOMIOACHUSIX U
YTBEPKIACHUSX, MTPEIUIaraTb KpUTEPUU IS BBISBIICHHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JIeJIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHAYKTUBHBIX YMO3AKIIOUYEHH,
YMO3AKIIOYEHHI M0 aHAJIOTHH;

pa3duparh J0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUU (OpsIMble H OT MPOTHUBHOIO), MPOBOJUTH
CaMOCTOSITETILHO HECIIOKHBIE JOKA3aTeIhCTBA MaTEMAaTUUECKUX (PaKTOB, BEICTPAUBATh apTyMEHTAIIUIO, IPUBOIUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATH CIIOCO0 perieHus: yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHUs, BEIOMpATh Hauboiee
HNOAXOSIINN ¢ y4ETOM CaAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCKue AeiCTBUA.

WCIIOJB30BaTh BOMPOCHI KaK HCCIEIOBATCIbCKUNA HWHCTPYMEHT IO3HaHUs, (HOPMYIHpPOBATh  BOIPOCHI,
(buUKCUpYIOIe MPOTHBOpPEUYHE, MPOOJIEMYy, CaMOCTOSTEILHO YCTAaHABJIMBATh UCKOMOE M JaHHOE, (OpMHpPOBATh
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MIPOBOJMTH 110 CAMOCTOSITEIIFHO COCTABICHHOMY IIJIAHY HECJOKHBIM SKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00bEKTOB MEXK Ty COOOI;
CaMOCTOSITeTIbHO  (hOpMYJIHUPOBaTh OOOOIIECHUS MW BBIBOJABI 10 pe3yibTaTaM TMPOBEAEHHOTO HAOIOACHUS,
HCCIICIOBAHUSI, OLICHUBATDH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIHhTaTOB, BEIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIIBUTATh IPEAMOIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBIABJIATH HEAOCTATOYHOCTDh U M30BITOYHOCTH I/IH(i)OpMaLII/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUA 3a1a4M;



BBIOMPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(GOPMAIIMIO PA3IMYHBIX BUIAOB U (HOpM
IIPEICTaBIICHYS,

BEIOMpATH (popMy mpeacTaBiaeHUs HHGOOPMAITIN ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3314l CXEMaMU, JHarpaMMaMu,
WHOM TpauKOM 1 MX KOMOMHAIUSAMU;

OILICHWBATh HAA&KHOCTh MHPOPMAIMHU TIO0 KPUTEPUSM, MPEAJIOKEHHBIM YYHTETEM WM CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIEHO.

KoMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe eiiCTBHUS:

BOCIIPUHUMATL M (OPMYJIHPOBATH CYKJICHUS B COOTBETCTBHU C YCJOBHSMHU W IIEJSIMU OOIICHUS, SICHO, TOYHO,
TPaMOTHO BBIPAKAaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U MMMCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOjie OOCYXIEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOW TeMbl, MPOOJIEMbI, peliaeMon 3ajauH,
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA TIOMCK PEIICHHUS, COMOCTABIISATH CBOW CYXKICHHUS C CYXKICHUSIMU APYTHX
YYaCTHUKOB JIMAJIOTa, OOHAPYXKWUBATh PA3IMYUE W CXOJCTBO TO3UIMH, B KOPPEKTHOH ¢opme (HOpMyIUpOBATH
pa3HOTTIACHsl, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEIOBAHUs, MPOEKTa, CAMOCTOSITEILHO BHIOUPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEH ayIUuTOpHUY;

MOHUMATh W HCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHAHOW W WHIWBHIYAIBHOW PaOOTHI MPH PEIICHUU Y4eOHBIX
MaTEeMaTUYECKHX 3a]1a4;

MPUHUMATh 11€JTb COBMECTHOW NESITENIbHOCTH, MJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pachpenessiTh
BU/JIBI paboT, TOTOBAPUBATHCA, 00CYX AATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYyHNoOBBIX (popmax paboTel (0OCYXIeHHs, OOMEH MHEHHSIMHU, MO3TOBBIC IITYPMBI U APYTHE),
BBHITIOJIHATH CBOIO 4acTh PabOThI M KOOPAMHUPOBATH CBOM JIEUCTBHS C JAPYTMMH YICHAMH KOMaH/IbI, OIICHHUBATh
KaueCTBO CBOETO BKJIaJIa B OOIINHA MPOIYKT MO KPUTEPHUSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMH B3aHUMO,ICHCTBHS.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
Camoopranuzanus:



e CaMOCTOSITEIIFHO COCTABIISITH IUIAH, aJITOPUTM pEIIeHUs 3a7adyd (WM €ro 4acTh), BEIOMpPATh CIOCOO PEIIeHUS ¢
y4€TOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUAHTHI
peleHnit ¢ ydéToM HOBOM MH(pOpMaIiu.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIN MHTE/JIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3yibTaTa PELICHUS] MAaTEMAaTHYECKOU 3aa4u;

e TPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIIEHUH 3a]1a4l, BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTD
Ha OCHOBE HOBBIX OOCTOATENIbCTB, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATCIIBHOCTH IOCTABJICHHOM 1EIW W YCIOBHUSAM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUS WJIK HETOCTUXKEHHUS 11EJTU, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATDI

K xoHI1y 00yueHus B 7 Kjacce 00y4aroluiics MOIy4YUT CIEAYIOINE IPEIMETHbIE PE3yIbTaThl:

Yuciia v BbIYMCTICHUS

BbINoONHATH, cOUeTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE TEUCTBUS C PALIMOHATIHBIMU YMCIIAMH.

Haxonuth 3Ha4€HMS YMCTOBBIX BBIPAKEHUN, TPUMEHSITh Pa3HOOOPa3HbIE CIIOCOOBI U TPUEMBI BBIYMCIICHUS 3HAYECHUHN
JTPOOHBIX BBIPAKEHUM, COACPIKAITIX OOBIKHOBEHHBIC U JIECATUUHBIC TPOOH.

[lepexoauTh OT 0HOM (OpPMBI 3amKcH YKces K Apyrou (mpeoOpa3oBbIBATH AECITHUUHYIO Ip0oOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B J€CSITHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO IpOOBb).

CpaBHUBATH U yHIOPSI0YUBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrJsITh ynca.

BpInonHATh NPUKKUAKY U OLIEHKY PEe3yJIbTaTa BBIUMCIEHUN, OLUECHKY 3HAYEHUW YHCIIOBBIX BBIPAKECHUN. BBINONHATH
NEUCTBUA CO CTENEHSIMU C HATYpaIbHBIMH ITOKA3ATESIMU.

[IpuMeHsATh NPU3HAKYU IEIUMOCTH, PA3JIOKEHNE HA MHOKUTEIHN HATYpPaIbHbIX YUCEIL.

PemaTte mMpakTUKO-OPUEHTHUPOBAHHBIE 33Jlayd, CBSA3aHHBIE C OTHOIICHHEM BEJIMYMH, MPONOPHUOHAIBHOCTHIO
BEJIMYMH, MPOLUEHTAMH, WHTEPHPETHPOBATH pPE3YNbTaThl PEUIEHUS 3aJad C YYETOM OrpaHUYEHMM, CBS3aHHBIX CO
CBOMCTBaMH pacCMaTpUBAEMBIX OOBEKTOB.



AJiredpanyecKkue BbIPaKeHU s

Hcnonb3oBath anredbpanyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH €€ B IMPOIECCEe OCBOCHUS Y4eOHOIO
Marepuana.

HaxoauTe 3HaueHns1 OyKBEHHBIX BBIPKCHHH MPU 3a/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BrimonHaTe npeoOpazoBaHus 11€7I0T0 BRIPAXKEHUSI B MHOTOUJIEH MPUBEACHUEM IMOJJOOHBIX ClaraeMbIX, pacCKphITHEM
CKOOOK.

BrIMoTHATE YMHOKEHHE OHOYJICHA HA MHOTOWICH U MHOTOWICHA HAa MHOTOYJICH, IPUMEHSTH (hOpPMYJIBbI KBaJpaTa
CyMMBI U KBajjpaTa pa3HOCTH.

OcymIecTBIATh Pa3i0KEHUE MHOTOUYJIEHOB HA MHOYKUTEIHN C TIOMOIIBIO BRIHECEHHUS 32 CKOOKH 00I1IeT0 MHOKHUTES,
TPYNIUPOBKHU CIAraeMbIX, MPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumeHsaTh Tpeodpa3zoBaHUs MHOTOUYJICHOB IS PEIICHHS Pa3IUIHBIX 3a7a4 U3 MaTeMaTUKH, CMEKHBIX ITPEIMETOB,
U3 pEATBHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENICHEHN ¢ HATYPaTbHBIMU MOKA3aTEIAMU JIJIS TPE00pa30BaHUsI BRIPAKEHUH.

YpaBHeHMsI 1 HEPABEHCTBA

PemaTte nuHEHBbIE YpaBHEHHSI C OJIHOM MEPEMEHHOM, MPUMEHSS MpaBWIa MEPeXoj/ia OT UCXOJAHOTO ypaBHEHHUS K
paBHOCHIbHOMY eMy. [IpoBepsTh, SIBASETCS JIM YUCTIO KOPHEM ypaBHEHUS.

[TpumeHsTh TpadguIecKre METOIBI PH PEIICHUN JTMHEHHBIX YPAaBHCHUI B UX CHCTEM.

[TonGupaThk mpuMepsbI ap YKced, SIBISIONINXCS PEeIICHUEM JIMHEMHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOM MJIOCKOCTH rpaduK JUHEUHOTO YPABHEHUS C JBYMS MEPEMEHHBIMU, MOJIB3YSACh rpaduKoM,
MIPUBOJUTH MIPUMEPHI PEIICHUS YPABHEHMUSI.

Pemrats cucTemMBbl IBYX IMHEWHBIX YpaBHEHUM ¢ ABYMS IIEPEMEHHBIMH, B TOM YHUCJIE Tpad)MuecKH.

CoctaBisiTh M pemiaTh JMHEWHOE YpPaBHEHHWE WM CHUCTEMY JIMHEMHBIX YpPaBHEHUW II0 YCJIOBHIO 3aJ1auH,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J1a4y MOJTYYEHHBIN pe3yJbTar.

DyHKIUU

N300pakaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIWHATAM, JY4YH, OTPE3KH,
WHTEPBaJIbl, 3aMCHIBATH YHUCIIOBBIC TPOMEKYTKU Ha aIreOpanvdeckoM si3bIKe.



OtMmeyaTh B KOOPJIMHATHOM MIIOCKOCTH TOYKHU MO 33JIaHHBIM KOOpAMHATaM, CTPOUTh IPapUKU JIUHEHHBIX (DYHKIIHA.
CrtpouTtb rpaduk GyHKINH Y = |X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKIIMA M3BECTHHIC 3aBUCUMOCTH MEXKIY BEIWYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHHUE,
[IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHLHOCTh, BpeMsi, 00bEM padOTHI.

Haxonuthb 3HaueHre GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduveckuil crmoco® MpeACTaBICHUS W aHaau3a HWHQPOpPMAIUU, HW3BJICKATh W HMHTEPIPETHPOBATH
MH(GOPMAILINIO U3 TPA(PHUKOB peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHI1ly 00yuenus B 8 kj1acce 00y4aronuiics MOJIy4IUT CISAYIONINE TPEIMETHbBIE PE3yJIbTaThI:

Yucia 1 BbIYUCTICHUA

Hcnonbs30BaTh HaydallbHBIE MPEJICTABICHUS O MHOXKECTBE JCHWCTBUTEIBHBIX YWCEN JJISI CPABHEHUS, OKPYTJICHUA U
BBIYMCIICHUM, U300paXkaTh IEUCTBUTEIbHbBIC YUCIIAa TOUKAMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsTs TOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH KBAJpPATHBIE KOPHH, MCIOJb3yS MpHU
HEOOXOJIMMOCTH KaJbKYJSATOP, BHIMIOJHATh MPEeoOpa3oBaHUs BbIpAKEHUN, COAEpKAIlMX KBaJpaTHbIE KOPHU, UCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcrmonp30BaTh 3amvcu OOJBITUX U MAJTBIX YMCEN C TIOMOIIBIO ASCATUIHBIX Ipo0el u crenenei yncia 10.

AJiredpanyecKkue BbIpaKeHUs

[IpuMeHsTh TOHSATHE CTENEHW C LEJbIM TOKa3aTeJIeM, BBIMOJHIAThL MPeoOpa3oBaHUsl BBIPAKEHUN, COJEpIKAIIUX
CTEIECHH C LIEJIBIM IT0KA3aTENIEM.

BoINONHATE TOXKIECTBEHHBIE NPEOOPA30BaHUSI PAlMOHAIBHBIX BBIPAKECHUN HAa OCHOBE NPABWI JACHUCTBUN Hal
MHOTOWICHAMH U aNreOpandecKuMu JpOo0sSMU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIHN.

[TpumensaTy mpeobpa3oBaHus BHIPAXKEHHM I pEUISHUs PA3IMYHBIX 33/1a4 U3 MAaTEMaTHUKH, CMEXHBIX MTPEIMETOB, U3
peAIbHOM IIPAKTUKMU.

YpaBHeHUS 1 HEPABEHCTBA

Pemate nuHeliHbIE, KBaJpaTHbIE YpPAaBHEHUS W PALMOHAIBHBIE YPABHEHHUS, CBOISIIMECS K HHUM, CHUCTEMBI ABYX
YpPaBHEHUM C IBYMS EPEMEHHBIMU.



IIpoBoauTe NPOCTEUIIME HCCIENOBAHUS YPABHEHWHW W CHUCTEM YPAaBHEHHH, B TOM YHCIE C IPUMEHEHHEM
rpadguueckux MnpeAcTaBiIeHUi (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIM CHUCTEMa YPABHEHUHN pEILICHHUS, €CII UMEET, TO
CKOJIBKO, U TIpoYee).

[lepexoauTs OT cioBecHON GOPMYIMPOBKU 3a7auu K €€ anreOpanvyeckoil MOJIeId C TOMOUIBI0 COCTaBIICHUS
YPAaBHEHHUS WM CUCTEMBI YPABHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MOJYYEHHBINA pPE3yJIbTarT.

[IpumMeHSITh CBOKMCTBAa YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH, PELIATh JIMHEHHBIC HEPABEHCTBA C OJHOMU
NEPEeMEHHOM M HMX CHUCTEMbI, JaBaTh TpapUUYECKyl0 HWJUIIOCTPALMI0 MHOXECTBAa PEIICHWA HEPaBEHCTBA, CUCTEMbI
HEPABEHCTB.

DOYyHKIUA

[lonuMaTh W HUCMONL30BATh (PYHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMHUHBI, CHMBOJUYECKHE OOO3HAYEHUS),
onpeensaTh 3HaueHue GyHKIHUU 110 3HAYEHUIO apryMEHTa, ONpeesaTh CBOMCTBA (YHKIIMHU 110 €€ TpaduKy.

Ctpouth rpadguku 3JieMeHTapHbIX GYHKIIUNA BUA:

y=k/X, y=x2,y=x3,y = x|, y = VX, onucbIiBaTh CBOICTBA YHCIOBON (YHKIHH O €& rpaduKy.

K xoniy o6yueHus B 9 kjacce 00y4aromuics moayyuT CiAeAyIONIne MPEIMETHbIC Pe3YIbTaThI:

Yucaa v BIYUCICHUSA

CpaBHMBATH U YIIOPSAI0YUBATH PAIIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCIA.

Boimonsate apudmernueckue AEHCTBUS C pAllMOHATBHBIMU YHCIIAMH, COYETasl YCTHBIE U MHUCHbMEHHBIC MPHUEMBI,
BBITIOJIHSITH BBIYUCIICHUS C UPPALMOHATIBHBIMU YU CIIAMM.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU NTOKA3aTENSIMA U KOPHEW, BBIYUCIISATh 3HAUEHUS YUCIIOBBIX BbIPAKECHUM.

OKpyraaTh IEMCTBUTEIBHBIE YHCIIA, BBITOIHATh NPUKUAKY PE3YIbTaTa BEBIYMCICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIC U KBaJApaTHBIC YPAaBHEHUS, YPABHEHUS, CBOISIIHUECS K HUM, POCTEHIIINE TPOOHO-paIlMOHAIbHbIE
YpaBHEHHS.

Pematek cucTeMbl IByX JIMHEHHBIX YPABHEHUN C IByMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJHO
YPaBHEHHE HE SIBJISCTCS JIMHECUHBIM.

PemaTe TekCTOBBIE 3a/layu aNreOpanyecKuM CIOCOOOM C MOMOUIBI0 COCTABJICHMS] YPABHEHUS WJIA CUCTEMBI ABYX
YpPaBHEHUM C IBYMS NEPEMEHHBIMH.



[IpoBoguTe mTpOCTEMIIME WCCIENOBAHUS YPABHEHWW W CUCTEM YPaBHEHMM, B TOM 4YHCIE€ C NPUMEHEHHEM
rpaduyecKux MpeacTaBiIeHUN (ycTaHAaBIMBaTh, UMEET JIM YPABHEHUE WM CHCTEMa YPAaBHEHUMN PELICHMs], €CIM UMEET, TO
CKOJIBKO, U TIpOYEe).

Pemarb nMHeElHbIE HEPAaBEHCTBA, KBaJApaTHbICE HEPABEHCTBA, M300pakaTh pEIIEHHE HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aIIMCBIBATh PEIIEHUE C TIOMOLIBI0 CHMBOJIOB.

COIEPKXAHUE OBYYEHMUA

7 KIIACC

Yuciia v BbIYUCIEHUSA

HpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, MEpexoJ OT OAHOW Gopmbl 3amucu Jpodeir k apyroil. [lonsarue
palMOHANIBHOTO YHCIIa, 3alUCh, CPaBHEHUE, YMOPSIOYMBAHUE PAMOHAIBHBIX uucesl. ApudmeTndeckue IEHCTBUA C
palMoOHAILHBIMU urciiaMu. Perienue 3a1au U3 peaibHOM MPakTUKU HA YacTH, Ha APOOH.

CremneHb ¢ HaTYpaJIbHBIM MTOKa3aTeJIeM: ONpeesieHrue, IpeoOpa3oBaHre BbIPAXKEHHUI HA OCHOBE ONPEIEICHUS, 3alUCh
Oonpiux urceln. [IporeHTsl, 3amuch MPOLEHTOB B BUAE APOOH W JpoOU B BUJIE MPOIEHTOB. TpH OCHOBHBIE 33aJja4l Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaTbHON MPAKTUKHU.

[IpuMeHeHne NPU3HAKOB IEIUMOCTH, Pa3JI0KEHHE HA MHOXKUTEIU HATyPaIbHBIX YUCET.

PeasibHbIE 3aBUCMMOCTH, B TOM YHCJIE TpsiMasi U 0OpaTHasi MPONOPLIMOHAIBHOCTH.

AJiredpanyecKue BbIPaKeHUS

[lepemeHHBbIE, YHCIOBOE 3HAYEHUE BBIPAKEHHS C TIepeMeHHOW. JlomycTMMble 3HAYEHHUS] TEPEMEHHBIX.
[IpeacraBnenre 3aBUCUMOCTH MEXAY BeIWYMHaAMu B Buie (opmyinbl. Beruucnenuss mo ¢gopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPKEHUM, TOKJIECCTBEHHO PaBHbBIE BBIPAXKEHUS, MPABUIIA MPEOOpa30BaHUs CYyMM U MPOU3BEACHUM, TpaBuia
PACKPBITUSI CKOOOK U TIPUBEICHUS TTOJOOHBIX ClIaraeMbiX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM IMOKA3aTEIIEM.

Onnowiensl 1 MHOrOwWIeHbl. CTeneHs MHOrowieHa. CliokeHue, BhIUMTaHUuEe, YMHOXKEHHE MHOTOUJIEHOB. DOpMYJIbI
COKpaIlIEHHOTO YMHOKEHMS: KBaJ[paT CyMMbl W KBajpaT pa3zHocTh. Popmylia pa3HOCTH KBajpaToB. PasnoxkeHue
MHOTOYJICHOB HA MHOKHUTEJH.



YpaBHeHNs M HEpaBeHCTBA

VYpaBHeHUE, KOPEHb YPABHEHMUSI, IIPaBUiIa IPEOOPa30BaHUs yPaBHEHUS, PABHOCUIBHOCTh YPABHEHHUH.

JInHelHOe ypaBHEHME C OJJHOM NIEPEMEHHON, YUCIIO KOPHEW JIMHEWHOTO YPABHEHHUSI, PELICHNE JIMHEUHBIX YPABHCHH.
CocrapiieHre ypaBHEHMI 110 YCIOBHIO 3a1a4M. PelreHne TeKCTOBBIX 3a71a4 ¢ IOMOUIBI0 YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMsI NEpeMEHHbIMH M ero rpaduk. Cuctema ABYX JIMHEHHBIX YpaBHEHUH C JBYMS
epeMEHHbIMU. Perienne cucteM ypaBHEHHM crlocOOOM MOACTaHOBKU. [IpuMepsl penieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
CUCTEM ypaBHECHMIA.

DYyHKUNHU

KoopanHara Toukum Ha mnpsMoil. UwuciioBble NpoMexyTKH. PaccTosHue MexXay AByMS TOYKaMH KOOPAUHATHOW
IIPSMOM.

[IpsimoyromnbHast cuctema koopauHaT, ocu OX u Oy. AbGcumcca ¥ opauHATa TOYKH HAa KOOPAWHATHOM TMIIOCKOCTH.
[Ipumeps! rpadukoB, 3a1aHHbIX (opMynaMu. Utenue rpagukoB peanbHbIX 3aBUcUMOCTed. [lonarue Qynkumu. I'padux
¢ynkuuu. CpoiictBa ¢yHkuuid. JluneitHas ¢ynkuus, e€ rpaduk. 'padux dynkuum y = [x|. ['paduueckoe pemnieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUN.

8 KJIACC

Yuciia v BbIYUCTIEHUS

KBanpatHsblit kopenb u3 uucina. [loustue 06 upparmoHaabHOM yncie. JlecsaTuuHbie TPUOIMKEHUS UPPAIMOHAIBHBIX
yucen. CBoiicTBa apu(pMETUUECKUX KBAJAPATHBIX KOPHEU U WX MPUMEHEHHE K MPeoOpa30oBaHUIO YHUCIIOBBIX BBIPAXKEHUN U
BBIUMCJICHUSAM. J[eiCTBUTEIIBHBIC YHCIIA.

Crernens ¢ 1eNbIM MOKa3aTesieM U €€ cBoicTBa. CTaHaapTHAS 3aUCh YUCIa.

AJiredpanyecKkue BbIpaKeHUs

KBampaTHbIil TpEXWIIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIH.

Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO aliredpandeckoit qpodu. ClokeHue, BBIUUTaHUE, YMHOKEHUE, JEeJICHNE
anredpandeckux apodei. ParmoHanbHbIe BRIPAXKEHHS U UX TTPeoOpa3oBaHue.

YpaBHeHUS 1 HEPABEHCTBA



KBagpatHoe ypaBHeHue, (popmyna KopHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenuwe ypaBHEHUH,
CBOJSIIMXCA K JINHEWHBIM U KBapaTHBIM. [IpocTeiime 1poOHO-paoHaIbHbIE YPABHEHUS.

I'padnyeckass mHTEpHpEeTalUs YPAaBHEHUM C JBYMs NEPEMEHHBIMM M CHCTEM JIMHEWHBIX YpaBHEHHUH C ABYMs
nepeMeHHbIMU. [IprMephl penieHust CuCTEM HETMHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

Pemenne TEKCTOBBIX 3a/1a4 aJIreOpandeckiuM CrocoooM.

UucnoBple HEpAaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ ONHOW mepeMEHHOM. PaBHOCHIIBHOCTH HEPABEHCTB.
JInHeiiHbple HEpaBEHCTBA C OJJHOM MepeMeHHO. CUCTEMBI TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKIUA

[Tonsitue pynkuuu. O61aCTh ONPEAETIEHHS U MHOKECTBO 3HaUeHUN QyHKUIHUUA. CriocoObl 3aaHus (PyHKIIHIA.

I'padpux dynkuuu. Yrenue cBoiictB QyHkuuu no e€ rpaduky. Ilpumepsr rpaduxoB (yHKIMI, OTpakarouux
peanbHbIe IIPOLIECCHI.

OyHKIMH, OTIMCHIBAIOIINE MPSMYIO H 00paTHYIO MPONOPIIMOHATBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKINN Y = X2, Yy
=x3, y = \x, y=|x|. T'paduueckoe pelreHue ypaBHEH I 1 CHCTEM YpaBHEHHIL.

9 KUIIACC

Yucia 1 BbIYHCIEHUS

PammonanpHbie YmMCIa, WppalMOHAIbHBIC YHCJIA, KOHCYHBIE M OECKOHCUHBIC JACCATHYHBIE IpoOu. MHOXECTBO
NEUCTBUTEIBHBIX 4YHUCEJ, JCUCTBUTEIbHBIE YHCIIa KaKk OECKOHEYHBbIE [eCSITHUYHbIC ApoOu. B3auMHO OJIHO3HA4YHOE
COOTBETCTBHUE ME¥K1y MHOKECTBOM JAEHCTBUTEIIBHBIX YACET U KOOPAUHATHOMN MPAMOIA.

CpaBHeHUe NEeUCTBUTEIBHBIX YHCEIT, apu(MEeTHYECKHE ACHUCTBUSI C IEUCTBUTEIbHBIMA YU CIIAMH.

PazMepbl 00bEKTOB OKPY KAIOIIETO MUPA, IJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxéHHOe 3HAYCHWE BENUYHMHBI, TOYHOCTh mnpuOmmkeHus. Oxpyrienue uyucen. [lpukuaka u  oreHKa
pE3yIbTaTOB BBIYUCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneniHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOASIIMXCS K JINHEUHBIM.



KBagpatHoe ypaBHeHue. PemeHne ypaBHEHM, CBOIAIIMXCA K KBAaJpaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepnl
pELIEHNS] YPABHEHUN TPETHEN U UYETBEPTOM CTEIICHEN PA3IIOKEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-panimoHanbHBIX ypaBHEHUN. PelieHue TeKCTOBBIX 3a/1a4 alre0pandeckKuM METOIOM.

VYpaBHeHHE ¢ JByMsl TMEpEeMEHHbIMU U ero rpaduk. PemieHue cuctem [ByX JHMHEHHBIX YpaBHEHHH C JBYyMS
nepeMeHHbIMM. Pemenue cucreM JBYX ypaBHEHUM, OAHO M3 KOTOPBIX JIMHEMHOE, a JIpPyroe — BTOPOM CTEIICHHU.
I'padmueckas uHTEpIpETALIUS CUCTEMBI YPAaBHEHU C IBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a71a4 aareOpanyeckuM CrocoOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelieHume CcucTeM JIMHEWHBIX HEPABEHCTB C OJHOU
nepemeHHoil. KBaapaTHele HepaBeHcTBa. I'paduueckass MHTepHpeTalusi HEPAaBEHCTB M CUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DYyHKUMHA

KBagparnunas ¢ynkuus, e€ rpapuk u coiicta. [lapaborna, KOOpMHATEI BEPIIMHBI MAapadObl, OCb CUMMETPUU
napaodoJbl.

Ipadukn Gynxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, 1 ux cBoiicTBa.

YucJioBbIE 10CIEA0BATEIHHOCTH U IIPOTPECCHH

[ToHsiTHE YKMCIIOBOM MOCIEA0BATEIBHOCTH. 3aJaHue TIOCIEOBATEIIBHOCTH PEKYPPEHTHOM popMyIioi u ¢hopmyIioit N-
r'0 4JICHA.

Apudmernueckas U reoMmerpuueckas nporpeccud. @opmyinbl N-ro ujeHa apuPMETHYECKOM U TeoOMEeTpUYECKON
IIPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o00pakeHne 4jaeHOB apu(dMETHUECKOW W TE€OMETPUYECKON MPOrpeccuil TOYKaMu Ha KOOPJIWHATHOM TIOCKOCTH.
JIuHEeWHBIN U SKCIIOHEHINANTBHBIN pOCT. CI0KHBIE TPOLICHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS IPOTrPaMMbI y4eOHOTO Kypca «Alre0pay XapaKkTepr3yroTcs:

1) naTpuoTHYecKoe BOCIIUTAHME:

NpOSIBIICHHEM HHTEpeca K MpPOIUIOMY W HACTOSINEMY POCCHICKOM MaTeMaTHUKH, IEHHOCTHBIM OTHOIICHHEM K
JTOCTHKCHUSM POCCUICKHX MaTEMAaTUKOB M POCCHUCKOW MAaTEeMaTHYECKOH IIKOJIbI, K UCTIOJIb30BAaHUIO ATHX JIOCTH)KCHHI B
APYTHX HayKax W NPUKIATHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBIMIOJHEHUIO OOA3aHHOCTEH TIpakJaHWHA W peajM3aldd ero IpaB, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBJICHHMA, MPOIEAYp TPaXKIAAaHCKOro OOIIecTBa
(HanpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO 3THUYCCKUX TPOOJIEM, CBS3aHHBIX C IPAKTHYCCKHM
PUMEHEHHEM JIOCTH)KEHHUI HAYKH, OCO3HAHUEM BaYKHOCTH MOPAJIbHO-3THUECKHUX MPHHIIUIIOB B ISSTEIBHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHHH NMPAKTUYCCKUX 3a]1a4 MATEMaTHYCCKON HAIPAaBICHHOCTH, OCO3ZHAHHEM
Ba)KHOCTH MaTEMAaTHYECKOTO 0Opa30BaHusl Ha MPOTSHKEHUH BCEH JKU3HU TS YCICITHON NMPO(ECCHOHATBHON A TEIbHOCTH
U Pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BBIOOPOM M MOCTPOSCHUEM WHIWBUIYATbHON TPACKTOPHU 00pa30BaHHUs
¥ JKU3HCHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY W 3CTETHYECKOMY BOCIPHUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHUM,
pacCyIeHHiA, YMCHUIO BUIETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 IO3HAHUSI:

OpHEHTAIIUCH B JCATCILHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUYHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUSI 4eJOBEKa, MPHPOJbI M OOIIECTBA, MOHMMAaHHEM MAaTeMaTHYeCKONH HAayKH Kak cQepbl 4YelI0BEYeCKOM
JEATEIbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYUMOCTU ISl Pa3BUTHS [MBUIIM3AIIMH, OBJIAJCHHEM S3bIKOM MAaTEMAaTHKHA U



MaTeMaTUYeCKOW KyJIBTYPOi KaK CPEACTBOM IMMO3HAHUS MUPA, OBJIAJCHUEM MPOCTCUIIMMH HAaBBIKAMH HCCIIEI0BATEIHLCKON
JeSITeTTHHOCTH,

6) ¢pu3uveckoe BocnmuTaHue, GOPMHUPOBaHNE KYJIbTYPHI 310POBbSI H IMOIIHOHAJIHLHOTO 0JIATOMOJTYYHSI:

TOTOBHOCTBIO IPUMEHATh MaTEeMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsI, BEACHUS 3/I0POBOTO 00pasa KU3HU
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATAA W OTHbIXa, peryisipHas (U3HYeCKass aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKa PEIICKCUH, TPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3KkoJIorHYecKoe BOCTIUTAHUE:

OpHCHTAIlNeH Ha TIPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWH JUTsl PEIICHUS 3a7a9 B 00JJaCTH COXPAHHOCTH OKPYKAIOMIEH
Cpenpl, IUIAHUPOBAHUS TIOCTYNKOB W OIEGHKH WX BO3MOXKHBIX TOCICACTBUN MJII OKPYXKAIOMIEH CpEeNbl, OCO3HAHWEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) aganTanus K H3MEHSIOMMMCS YCJIOBHAM CONMAIBLHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEHCIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JCSITEIILHOCTh, B TOM YHCIIE YMEHUE YIUTHCS Y APYTUX JIFOACH, MPUOOPETaTh B COBMECTHOM JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUM, B TOM 4ucie (GOPMYIUPOBATH UJIEH, MOHSATHUS, TUIIOTE3bl 00
00BEKTaX W SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIIMTHI COOCTBECHHBIX 3HAHUA U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMBIE PEIICHUS U NEeUCTBH, (POPMYIMPOBATh M OIICHUBATH PUCKH M TTOCIIEICTBHSI,
dbopMUpOBaTH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTeabHBIC YHHBEpPCAJIbHbIE YUeOHBbIE 1eCTBUS

Ba3oBble Jijornueckue 1eicTBUA:



BBISBJISITh U XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMAaTHUYECKUX OOBEKTOB, IMOHATHI, OTHOILICHUN
MEXIy TMOHATUAMH, (DOPMYIHUPOBATH ONpENEICHUsT TMOHSATUN, YCTAaHABIMBATh CYIIECTBEHHBIA MPU3HAK
KJ1accu(ukanym, OCHOBaHUs [l 0000IIEHUsI U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTh M TNPEOOPA3OBBIBATH CYKJEHHUSA: YTBEPIAUTEIbHBIE U OTPUIlATENIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIIATh MAaTEMATHICCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTHBOPEYHS B (DaKTaX, JAHHBIX, HAOMIOACHUSIX U
YTBEPKIACHUSX, MTPEIIaraTb KPUTEPUU U1 BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIeJIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHAYKTUBHBIX YMO3AKIIOUYEHH,
YMO3AKIIOYEHHI M0 aHAJIOTHH;

pa3duparh J0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUU (MpsIMblE U OT MPOTHUBHOIO), TPOBOJUTH
CaMOCTOATENILHO HECIOXKHBIE 10KA3aTEIbCTBA MAaTEMATUYECKHX (DAKTOB, BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTD
MpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATH CIIOCO0 perieHus: yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS, BHIOUpATh Hanbosee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSATENBHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCKue AeiCTBUA.

HCIIOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUM HWHCTPYMEHT TIO3HaHMS, (OpMyIUpoBaTh BOIPOCHI,
(buUKCUpyOIe MPOTUBOpPEUHE, MPOOIEMy, CaMOCTOSTEIIbHO YCTaHABIMBAaTh MCKOMOE W JaHHOEe, (opMHpOBATh
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MIPOBOJMTH 110 CAMOCTOSITEIIFHO COCTABICHHOMY IIJIAHY HECJOKHBIM SKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITeJIbHO  (pOpMYJIUPOBaTh OOOOINEHUS MW BBIBOJABI 10 pe3ylbTaTaM TMPOBEAEHHOTO HAOIOACHUS,
HCCIICIOBAHUSI, OLICHUBATDH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIHhTaTOB, BEIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIIBUTATh IPEAMOIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBIABJIATH HEAOCTATOYHOCTDh U M30BITOYHOCTH I/IH(i)OpMaLII/II/I, JaHHBIX, H€O6XOI[I/IMBIX AJI1 pCIICHUA 3a1a4M;



BBIOMPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(GOPMAIIMIO PA3IMYHBIX BUIAOB U (HOpM
IIPEICTaBIICHYS,

BEIOMpATH (popMy mpeacTaBiaeHUs HHGOOPMAITIN ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3314l CXEMaMU, JHarpaMMaMu,
WHOM TpauKOM 1 MX KOMOMHAIUSAMU;

OILICHWBATh HAA&KHOCTh MHPOPMAIMHU TIO0 KPUTEPUSM, MPEAJIOKEHHBIM YYHTETEM WM CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIEHO.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE YYeOHbIe 1elCTBHS:

BOCIIPUHUMATL M (OPMYJIHPOBATH CYKJICHUS B COOTBETCTBHU C YCJOBHSMHU W IIEJSIMU OOIICHUS, SICHO, TOYHO,
TPaMOTHO BBIPAKAaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U MMMCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyUCHHBIN PE3yJIbTaT;

B XOjie OOCYXIEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOW TeMbl, MPOOJIEMbI, peliaeMon 3ajauH,
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA TIOMCK PEIICHHUS, COMOCTABJIATh CBOM CYXKICHHS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JIMAJIoTa, OOHAPYXWUBATh PA3IMYME W CXOJCTBO TO3UIIMH, B KOPPEKTHOH (opme (dopMymupoBaTh
pa3HOTTIACHsl, CBOM BO3PAKEHUS;

MPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4u, SKCIIEPUMEHTA, UCCIIEIOBAHUs, POEKTa, CAMOCTOSATEILHO BHIOMPATH
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEH ayIUuTOpHUY;

MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYAIbHOW pabOThI MpHU PEIICHUH YYEOHBIX
MaTEeMaTUYECKHX 3a]1a4;

MPUHUMATh 11€JTb COBMECTHOW NESITENIbHOCTH, MJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW palOOThI, pacrpeaesirh
BU/JIBI paboOT, TOTOBAPUBATHCA, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYyHNoOBBIX (popmax paboTel (0OCYXIeHHs, OOMEH MHEHHSIMHU, MO3TOBBIC IITYPMBI U APYTHE),
BBHITIOJIHATH CBOIO YacTh PaOOThI U KOOPJAUHUPOBATH CBOW JICUCTBHS C JPYTMMH WICHAMH KOMaH/IbI, OIICHUBAThH
KaueCTBO CBOETO BKJIaJia B OOIIHIA MMPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM Y4aCTHUKAMH B3aMMO/ICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
Camoopranuzanus:



e CAMOCTOSITEIILHO COCTABIITH IUIAH, aJITOPUTM pEIIECHUS 3amadyul (MM €ro 4acTh), BEIOMPATh CIOCOO peIeHus C
y4€TOM HUMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHThHI
peleHnit ¢ ydéToM HOBOM MH(pOpMaIiu.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIN MHTE/JIEKT:

e BJIAJIETh CIOCOOAMH CAMONIPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3yibTaTa PELICHUs] MATEMAaTHYECKOW 3aa4u;

e TPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIIEHUH 3a]1a4l, BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTD
Ha OCHOBE HOBBIX OOCTOSATENIHCTB, HAWICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATCIHHOCTH IOCTABJICHHOW LIEIW U YCIOBUSM, OOBSCHATH MPUYUHBI
JIOCTUKEHUS WJIK HETOCTUXKEHHUS 11EJTU, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATDI

K xoHI1y 00yueHus B 7 Kjaacce 00y4aroluiics MOIy4YUT CIEIYIOINE IPEIMETHbIE PE3yIbTaThI:

Yuciia v BbIYMCTICHUS

BbINoONHATH, cOUeTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE TEUCTBUS C PALIMOHATIHBIMU YMCIIAMH.

Haxonuth 3Ha4€HMS YUCTOBBIX BBIPAKEHUN, TPUMEHSTH Pa3HOOOpa3HbIe CIOCOOBI M TPUEMBI BHIUYMCIICHUS 3HAYECHUHN
TPOOHBIX BBIPAKEHUM, COIEPIKAITINX OOBIKHOBEHHBIC U JECATUUHBIC TPOOH.

[lepexoauTh OT 0HOM (OpPMBI 3amKcH YKces K Apyrou (mpeoOpa3oBbIBATH AECITHUUHYIO Ip0oOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B J€CSITHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO IpOOBb).

CpaBHUBATH U yHOPSI0YUBATH PALIMOHAIIbHBIE YHCIIA.

OKpyrJsITh ynca.

BpInonHATh NPUKKUAKY U OLIEHKY PEe3yJIbTaTa BBIUMCIEHUN, OLUECHKY 3HAYEHUW YHCIIOBBIX BBIPAKECHUN. BBINONHATH
NEUCTBUA CO CTENEHSIMU C HATYpaIbHBIMH ITOKA3ATESIMU.

[IpuMeHsATh NPU3HAKYU IEIUMOCTH, PA3JIOKEHNE HA MHOKUTEIHN HATYpPaIbHbIX YUCEIL.

PemaTte mMpakTUKO-OPUEHTHUPOBAHHBIE 33Jlayd, CBSA3aHHBIE C OTHOIICHHEM BEJIMYMH, MPONOPHUOHAIBHOCTHIO

BEJIMYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 334a4 C YYETOM OrPAHUYEHUM, CBSI3aHHBIX CO
CBOMCTBAMHU PacCCMaTPUBAEMBIX OOBEKTOB.



AJiredpanyecKkue BbIPaKeHUs

Hcnonb3oBath anredbpanyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH €€ B IMPOIECCEe OCBOCHUS Y4eOHOIO
Marepuana.

HaxoauTe 3HaueHns1 OyKBEHHBIX BBIPKCHHH MPU 3a/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BreimonHaTe npeoOpazoBaHus 11€7I0T0 BRIPAKEHUSI B MHOTOUJICH MPUBEACHUEM MOJJOOHBIX ClaraeMbIX, pacCKphITHEM
CKOOOK.

BrIMoTHATE YMHOKEHHE OHOYJICHA HA MHOTOWICH U MHOTOWICHA HAa MHOTOYJICH, IPUMEHSTH (hOpPMYJIBbI KBaJpaTa
CyMMBI U KBajjpaTa pa3HOCTH.

OcymIecTBIATh Pa3i0KEHUE MHOTOUYJIEHOB HA MHOYKUTEIHN C TIOMOIIBIO BEIHECEHUSI 32 CKOOKHU 00I11€TO MHOXKHUTENS,
TPYNIUPOBKHU CIAraeMbIX, MPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumeHsaTh Tpeodpa3zoBaHUs MHOTOUYJICHOB IS PEIICHHS Pa3IUIHBIX 3a7a4 U3 MaTeMaTUKH, CMEKHBIX ITPEIMETOB,
U3 pEATBHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENICHEHN ¢ HATYPaTbHBIMU MOKA3aTEISAMU JIJIS TPE0Opa30BaHUsI BRIPAKEHUH.

YpaBHeHMsI 1 HEPABEHCTBA

PemaTte nuHEHBbIE YpaBHEHHSI C OJIHOM MEPEMEHHOM, MPUMEHSS MpaBWIa MEPeXoj/ia OT UCXOJAHOTO ypaBHEHHUS K
paBHOCHIbHOMY eMy. [IpoBepsTh, SIBASETCS JIM YUCTIO KOPHEM ypaBHEHUS.

[TpumeHsTh TpadguIecKre METOIBI PH PEIICHUN JTMHEHHBIX YPAaBHCHUI B UX CHCTEM.

[TonGupaThk mpuMepsbI ap YKced, SIBISIONINXCS PEeIICHUEM JIMHEMHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOM MJIOCKOCTH rpaduK JUHEUHOTO YPABHEHUS C JBYMS MEPEMEHHBIMU, MOJIB3YSACh rpaduKoM,
MPUBOJIUTH NIPUMEPHI PEIICHUS YPABHEHHUS.

Pemrats cucTemMBbl IBYX IMHEWHBIX YpaBHEHUM ¢ ABYMS IIEPEMEHHBIMH, B TOM YHUCJIE Tpad)MuecKH.

CoctaBisiTh M pemiath JUMHEWHOE YpPaBHEHHWE WM CHUCTEMY JIMHEMHBIX YpaBHEHUW II0 YCJIOBHIO 3aJ1auH,
HMHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1auy MOJTYYEHHbINA PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIWHATAM, JY4YH, OTPE3KH,
WHTEPBaJIbl, 3aMCHIBATH YHUCIIOBBIC TPOMEKYTKU Ha aIreOpanvdeckoM si3bIKe.



OtMeyaTh B KOOPJIMHATHOM MIIOCKOCTH TOYKHU MO 33JIaHHBIM KOOpAMHATaM, CTPOUTh IPapUKU JIUHEHHBIX (DYHKIIHMA.
CrtpouTtb rpaduk GyHKINH Y = |X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKIIMH M3BECTHBIC 3aBUCUMOCTH MEXKAY BEIMYWHAMHU: CKOPOCTH, BPEMS, PACCTOSHHUE,
[IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHLHOCTh, BpeMsi, 00bEM padOTHI.

Haxonuthb 3HaueHre GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduveckuil crmoco® MpeACTaBICHUS W aHaau3a HWHQPOpPMAIUU, HW3BJICKATh W HMHTEPIPETHPOBATH
MH(GOPMAILINIO U3 TPA(PHUKOB peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHI1ly 00yuenus B 8 kj1acce 00y4aronuiics MOJIy4YUT CISAYIONINE TPEIMETHbBIE PE3yJIbTaThI:

Yucia 1 BbIYUCTICHUA

Hcnonbs30BaTh HaydallbHBIE MPEJICTABICHUS O MHOXKECTBE JCHWCTBUTEIBHBIX YWCEN JJISI CPABHEHUS, OKPYTJICHUA U
BBIYMCIICHUM, U300paXkaTh IEUCTBUTEIbHbBIC YUCIIAa TOUKAMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsTs TOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJApPAaTHbIE KOPHU, HCIONB3YS MpU
HEOOXOJIMMOCTH KaJbKYJSATOP, BHIMIOJHATh MPEeoOpa3oBaHUs BbIpAKEHUN, COAEpKAIlMX KBaJpaTHbIE KOPHU, UCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcrmonp30BaTh 3amvcu OOJBITUX U MATBIX YUCEN C TIOMOIIBIO ASCATUIHBIX Ipo0el u crernenei yncia 10.

AJiredpanyecKkue BbIpaKeHUs

[IpuMeHsTh TOHSATHE CTENEHW C LEJbIM TOKa3aTeJIeM, BBIMOJHIAThL MPeoOpa3oBaHUsl BBIPAKEHUN, COJEpIKAIIUX
CTEIECHH C LIEJIBIM IT0KA3aTENIEM.

BhIMONHATE TOXIECTBEHHBIC MPEOOpa30BaHUsI PAlMOHAIBHBIX BBIPAKEHUN HAa OCHOBE NPABWI JEHCTBUM Ha
MHOTOWICHAMH U aNreOpandecKuMu Jpo0sSMU.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKUTEH.

[TpumensaTy mpeobpa3oBaHus BHIPAXKEHHM I pEUISHUs PA3IMYHBIX 33/1a4 U3 MAaTEMaTHUKH, CMEXHBIX MTPEIMETOB, U3
peAIbHOM IIPAKTUKMU.

YpaBHeHUS 1 HEPABEHCTBA

PemaTe nuHelHbIE, KBaJpaTHbIE YPABHEHUS W PALMOHAJIBHBIE YPABHEHUS, CBOIAIIMECS K HUM, CHUCTEMBI JIBYX
YpPaBHEHUM C IBYMS EPEMEHHBIMU.



IIpoBoauTe NPOCTEUIIME HCCIENOBAHUS YPABHEHWHW W CHUCTEM YPAaBHEHHH, B TOM YHCIE C IPUMEHEHHEM
rpaduyecKuX MpecTaBieHul (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WJIM CHCTEMa YpaBHEHUH PEIICHUs, €CIIM UMEET, TO
CKOJIbKO, U TpoYee).

[TepexoauTs OT cioBecHOW (OPMYIMPOBKU 3a7aud K €€ aireOpandeckol MOJENU C TOMOIIBI COCTaBJICHHS
ypaBHEHUSI WJIU CUCTEMbI YpaBHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4M TOJTYUYCHHBIN pe3yJibTar.

[IprMeHATh CBOKMCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKHW, PELIATh JIMHEMHBIE HEPABEHCTBA C OJHOU
NMEePEMEHHOM M WX CHCTEeMBI, JlaBaTh TIpadUUeCKyr0 WIIIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEpPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DOYyHKIUA

[lonuMaTth W HUCMONB30BATh (PYHKIMOHAIBHBIE TMOHATUS M S3bIK (TEPMHUHBI, CHMBOJWYECKHE OOO3HAUYCHMUS),
OTIPENICNIATh 3HaUCHHE (PYHKIIMH 110 3HAYESHUIO apTyMEHTa, ONPEeesaTh CBOMCTBA (DYHKIINH 110 €€ TpaduKy.

CrtpouTtb rpaduku dJeMEHTApHBIX (PYHKIIUMA BUIA:

y=k/X,y=x2,y=x3,y=|x|, = VX, orucEIBaTh CBOICTBA YHCIOBOI QYHKIHH 110 68 rpaduKy.

K xon1iy oOydenus B 9 kiaacce 00ydarOIUiics MOIYYUT CISAYIONINE MPEIMETHBIC PE3YJIbTaThI:

Yucaa v BBIYUCIEHUA

CpaBHMBATH U YIIOPSAI0YUBATH PAIIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCIA.

Bemonuare apudmernyeckue NSUCTBUS C pallMOHAIBHBIMH YHCIIAMH, COYETasl YCTHBIC M MUCbMCHHBIC TTPUEMBI,
BBITIOJIHSITH BBIYUCIICHUS C UPPALMOHATIBHBIMU YU CIIAMM.

HaxonuTe 3HaueHUs CTENEHEN C LENBIMU MOKA3aTENSIMUA U KOPHEW, BBIYHACIIATH 3HAYCHHS YHCIIOBBIX BBIPAKEHUN.

OKpyIJISITh JEMCTBUTENIBHBIE YMCIIA, BBITOIHATH IPUKHAIKY PE3YJIbTAaTa BBIYUCIECHNUN, OLIEHKY YMCIIOBBIX BBIPAKEHUN.

YpaBHeHMs U HEPABEHCTBA

Pemats nuHeiiHbIe ¥ KBaJpaTHBIC YPaBHEHUS, ypaBHEHUS, CBOJSIINECS K HUM, IPOCTeine ApoOHO-palliOHANIbHbIE
YPAaBHEHUS.

Pemars cucteMsl AByX JINHEMHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO
YPAaBHEHHE HE SBICTCS JIMHENHBIM.



Pemate TekcTOBBIE 3aa4M ANreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABJIEHUS YPAaBHEHUS WJIM CHUCTEMBI JIBYX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBomuTe NPOCTEUIIME WCCIENOBAHUS YPAaBHEHWM M CHUCTEM YPaBHEHMM, B TOM YHCJIE C IPUMEHEHUEM
rpaduyecKux MpeacTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM YPABHEHUE WIM CUCTEMA YPAaBHEHUMN PELICHUs, €CIM UMEET, TO
CKOJIBKO, U TIpOYEe).

Pemarp nMHelHbIE HEPAaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIONIME KBAJAPATHOE HEPABEHCTBO,
M300pakaTh pelIeHNe CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM NPSMOIL, 3aMChIBATh PELUIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEMIEHUH PA3TUYHBIX 3a7a4.

DOYyHKIUA

Pacnio3naBaTh (yHKIMM W3y4eHHBIX BHAOB. I[loKa3pIBaTh CXEMAaTHYECKH pACIOJOKEHHE HAa KOOPAWHATHOM

mIockocTH rpadukoB GyHKImi Buga: Y = kx, y = kx + b, y = k/x, y =ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBucumoctn
OT 3HaYeHUH K03 PHUIIMEHTOB, OMTUCHIBATH CBOHCTBA (DYHKITHIA.

CrtpoutTh U M300pakaTh CXEMAaTHUECKd TpaduKU KBAIPATHUHBIX (DYHKIIMHA, OMHUCHIBATH CBOMCTBA KBaJpaTUIHBIX
(GyHKUUN 110 UX rpapuKam.

Pacro3naBaTh KBaIpaTHuHyO (QYHKIHIO 10 (hopmyre, MPUBOIUTH IPUMEPHl KBAAPATUIHBIX (PYHKIIMHA W3 peaTbHON
KU3HHU, QU3UKH, TEOMETPHUHU.

YucaoBble N0CjI€10BATEIbHOCTH U IPOIPeCcCUH

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO MPOTPECCUU MPU PA3HBIX CIIOCO0AX 3aJaHMS.

BBINONMHATE BBIYMCIEHUS C UCIIOIb30BaHUEM (HOPMYII N-To YjeHa apupMeTHYECKOl U TeOMETPUUECKON MPOrpecCui,
CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTs 4iieHbI OCIEI0BATETbHOCTH TOYKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemartp 3amauu, CBS3aHHBIE C YMCJIOBBIMHU IOCIEIOBATEIbHOCTSIMU, B TOM YHUCIJIE 3a/a4ll M3 PEabHOU >KU3HU (C
MCIIOJIb30BaHUEM KaJIbKYJIATOPA, UPPOBHIX TEXHOIOTHIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBo yacoB DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM u¢posBbie
Ne i/ P Konrpoubueie | IIpakrnyeckue (mucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna 1 BeIUKCIICHUs. PalinoHa bHbIC o5 1 bubmuoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Aunred 27 1
JFCOPAITCCKHE BhIPANKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 v 20 1
DABHCHIA 1 HEPapencToa https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATSI 1 rpagHKH. PyHKiH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHE 1 0000MmeHHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosnuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Bu6mmoreka [IOK
1 q .K 1
ucia v BeuucieHus. KBagparHeie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berauciieauss. CTEIeHb C 1eTbIM 7 bubmuorexa [JOK
MoKa3areyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BIPaKECHHUS. 5 1 bubnuorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BIPaKEHHS. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBapaTHbie 15 1 bu6nunoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bu6nmnoreka [IOK
YPaBHEHH https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
8 O .0 5
Y HEICIIHEL SICHOBHRBIC HOMHHA https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
9 o 4 9
ynKuH. ucaoBsIe pyHiuiH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 000 6 2
OBTOPCHEHS H 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB u TeM uugpoBbie
Ne i/ P Konrposbubie | IIpakTuyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
1 Uucna u BeruncieHus. JleicTBUTeIbHbIE 13 bubmmoreka [IOK
qucIa https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 19 1 bubnnoreka [IOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 20 1 bubmmoreka [JOK
YPaBHEHHI https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 22 1 httos://m.edsoo.ru/7f419d08
bu6nmorexka [IOK
5 o 22 1
YHKIHH https://m.edsoo.ru/7f419d08
bu6nmmotexa [IOK
6 4 19 1
HETOBBIC HOTICAOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IEHNE, CHCTEMATH3AIIUS 21 1 bu6nmmorexa [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudpoBbie
Tema ypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 [ToHsiTHE PalIMOHAILHOTO YHCIIa 1
5 Apudmerndeckne AecTBUS C 1
panMoOHATFHBIMHU YUCIIAMH
3 Apudmerndeckue AecTBUS C 1
paloHaIbHBIMU YUCIAMH
4 Apudmerndeckne AecTBUS C 1
paMoOHATFHBIMHU YUCIIAMH
5 Apudmerndeckne AecTBUS C 1
paloHaIbHBIMU YHCIAMH
6 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMH
; CpaBHeHue, ynopsiiounBaHue 1
palroHaIbHBIX YHCEI
8 CpaBHeHue, ynopsii0unBaHue 1
palMoOHATFHBIX YHCET
9 CpaBHeHue, ynopsii0uiBaHue 1
paroHaIbHBIX YUCEI
10 CreneHs ¢ HaTypalbHBIM 1 bubnuoteka [IOK
[IOKa3aTesIeM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalbHBIM 1 bubnuoteka [IOK

IIoKasarTcjiem

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHsb ¢ HaTypalbHBIM bubnuoreka [JOK
IIOKa3areyeM https://m.edsoo.ru/7f42154e
13 CreneHsb ¢ HaTypalbHBIM bubnnoreka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f4218be
1 CrermneHsb ¢ HaTypalbHBIM
HoKazaTenem
15 Pemennie ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLIEHTHI U3 PEATbHOU MPAKTUKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MIPOLIEHTHI U3 PEabHOM MPaKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MIPOIICHTHI U3 PEATLHOM MTPAKTUKH
18 Pemienne ocHOBHBIX 3a/1a4 Ha JIpo0H,
MIPOLIEHTHI U3 PeabHOM MPaKTUKU
19 [Ipu3Haku 1eIMMOCTH, Pa3IOKECHUS
HA MHOXXHTEIU HATypPaITbHBIX YHCEIT
20 [Ipu3Haku 1eIMMOCTH, Pa3IIOKEHUS
HA MHOXXHUTEIU HATypalIbHbBIX YHUCEI
1 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIMOHATHBHOCTH
99 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIMOHATHBHOCTH
23 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
24 Peanpubie 3aBucumoctu. [psmas u
oOpaTHas MPOTOPIMOHATHPHOCTH
o5 KonTponbHas pabota 1o teme

"Pamnmonanbabie uncia"



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6mmoreka [IOK

26 BykBeHHBIE BRIpO)KCHUS
y P https://m.edsoo.ru/7f41feec
27 DopMmyItbl
28 DopMmyItbl
29 [Tepemennsbie. JlomycTUMBIC 3HAYCHHUS
MIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BLII) a)KIe)HI/Iﬁ acK }I:ITI/IC CKOOOK | bubmiorexa LIOK
P > PAckD https://m.edsoo.ru/7f41fafa
MpPUBEICHUE MOJO0OHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPOKEHUM, PACKPBITHE CKOOOK 1 bubmmorexa [IOK
P > PACKD https://m.edsoo0.ru/7f41fd70
MpUBEICHNE MTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAXKCHHH, PACKPBITHE CKOOOK 1
MPUBE/ICHUE MOJO0OHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIpa)KEHUH, paCKpbITHE CKOOOK U
MIPHUBEICHUE TIOJJOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATypPaJIbHbIM bubmuoreka [JOK
[IOKa3aTeNeM https://m.edso0.ru/7f421382
35 CBoiiCcTBa CTENEHU C HATYypPaJIbHbIM bubmuorexa [JOK
MOKa3areseM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATypPaIbHBIM bubnuoreka [JOK
[IOKa3aTesIeM https://m.edsoo.ru/7f4218be
37 MHoOrowIeHBI bubmorexa [OK
https://m.edsoo.ru/7f42276e
38 MHOTrowIeHBI brbmorexa [TOK

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOTOYWJICHOB https://m.edso0.ru/7f422af2
40 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOTOYWJICHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa [JOK
MHOTOYWJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmmoreka [IOK
MHOTOYWICHOB https://m.eds00.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopMyIbI COKPALEHHOTO bubnuorexa [LIOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 ®opMyIIbl COKpaIIEHHOTO bubnuoreka [LIOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHnne MHOTrO4JICHOB Ha bu6nmmoreka [IOK
MHOKUTEITH https://m.edsoo.ru/7f423312
49 Pa3noxxeHrne MHOTO4JICHOB Ha bu6nmmorexka [IOK
MHOXKHUTEHN https://m.edsoo.ru/7f4237fe
50 Pa3noxxeHre MHOTO4JIEHOB Ha bubnunoteka [IOK
MHOXKHUTEIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTOUYJICHOB Ha
MHOKUTETH
59 KonTponbhas pabota no teme

"Anrebpanyeckue BbIpaxeHHs "



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YpaBHeHuUe, IpaBuUiia

53 npeoOpa3oBaHus ypaBHEHHS,
PaBHOCUIILHOCTb YpaBHEHUHN
JIuneitHoe ypaBHEHHE ¢ OJTHOM
54 MIePEMEHHOM, PEeIIeHUE JIMHEHHBIX
YpaBHEHUI
JIuneliHoe ypaBHEHHE C OAHOU
55 nepeMeHHo}IIZI:pemeHHe HHIII{eﬁHHx bubmmorexa [OK
. https://m.edsoo.ru/7f420482
ypaBHEHHIA
JInHeitHOe ypaBHEHUE C OJHOM
56 NIEPEMEHHOM, peleHne TNHEHHBIX
YpaBHEHHI
57 Penenue 3a1a4 ¢ HOMOIIBIO bubnuorexa [JOK
YpaBHEHHI https://m.edsoo.ru/7f42064e
58 Penenue 3a1a4 ¢ HOMOIIBIO bubnuorexa [JOK
YPaBHEHUM https://m.edsoo.ru/7f420806
59 Penrenne 3a1a4 ¢ HOMOIIBIO bu6nmmotexka [IOK
YPaBHEHHUU https://m.edsoo.ru/7f4209a0
60 Pemenwne 3aga4 ¢ moMoIIpI0 bu6nmmorexa [IOK
YPaBHEHH https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMsI bubnuorexa [LIOK
HNEpEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427c32
62 Jluneiinoe ypaBHEHHE C IBYMS bubnnoreka [IOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cuctema qByX JIMHEWHBIX YpaBHEHUI bubnmnoreka [IOK
C ABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IBYX TUHEHHBIX ypaBHEHUIN

C ABYMs INICPCMECHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema JByX JTMHEHHBIX ypaBHEHUIN

65
C IByMs1 IEPEMEHHBIMU
66 Cucrema JByX JTUHEHHBIX ypaBHEHUIN
C IByMs1 IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHHI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUH
71 Pemenue cucreM ypaBHeHUN
79 KonTponbHnas paboTa no reme bubnuorexa LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara To4Yku Ha IpsSMOit bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
4 HenoBEIe MpOME3Ky TRt https://m.edsoﬁu/7f4ldff2
75 UucnoBble IPOMEKYTKH
76 PaccrosiHue Mexay AByMsl TOUKaMu
KOOPJMHATHOU IIPSAMOM
7 Paccrosiue Mexay AByMsl TOUKaMu
KOOPJMHATHOU IIPSAMOM
78 [IpssMoyromnpHas cucremMa KOOpAUHAT bu6muoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyromnpHas cucremMa KOOpAUHAT bu6mmoreka [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnuoteka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

dbopmynamMu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKOB, 3aTaHHBIX

bu6mmoreka [IOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKOB, 3aTaHHBIX
bopmynamu
83 Urenue rpaguKoB peanbHbIX bubnnoreka [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB pearbHbIX
3aBUCUMOCTEN
bubnuorexa [JOK
85 I1
OHATHE yHKLIHIL https://m.edsoo.ru/7f41ef06
86 ['paduk pyHxIH
. . bubmmoreka [JOK
87 C
poficTBa (pynicuii https://m.edsoo.ru/7f41f078
. . bubmmoreka [JOK
88 C
poficTBa (pynicuii https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
89 JI
HHETHAs QYHKILLA https://m.edso0.ru/7f427282
. bubnuoreka [JOK
90 JI
HHETHAs QYHKILLA https://m.edsoo.ru/7f427412
o1 [TocTpoenue rpaduka TuHeHON bubnuoreka [LIOK
byHKIIUN https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TMHEHHON
byHKITUH
93 I'paduk pynkmM y =[X|
94 I'paduk pynkUN Y =[X|
05 KonTponbhas pabota no teme bubmuoreka [LIOK

"Koopaunars! u rpadpuxu. ®ynkuun"

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccuiickast mpoBepovHas
pabora

9% Wrorosast koHTpOJIBbHAS paboTa / 1 bubnuorexa [IOK
Bcepoccuiickas npoBepounas pabota https://m.edsoo.ru/7f429c6¢c
IToBTOpEHKE OCHOBHBIX MOHATUN U

97 METOJIOB Kypca 7 Kiiacca, 00001eHne 1
3HAHUU
[ToBTOpEHKE OCHOBHBIX MOHATUI U

98 METOJIOB Kypca 7 Kjiacca, 00001enne 1 bubnnorexa [IOK

Hu P ’ B https://m.edso0.ru/7f429f32
3HAHUN
IToBTOpEHuEe ocHO 0 7
99 | weronon kypea? rincen, obomeme | 1 BuGmorea 10K
Hu vpea fiiacea, - https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

100 METOJIOB Kypca 7 Kiacca, 0000eHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX TIOHATHIA U

101 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubnmorexa [IOK

A P ’ B https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX TIOHATHIA U
102 METOJIOB Kypca 7 Kjiacca, 00001eHne 1 bubnmorexa [IOK
Hv yp ’ B https://m.edsoo.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB IIO 102

[TPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

Hara DJIeKTPOHHBbIE HU(PPOBLIE
KoimyecTBo yacos u3yueHHus1 | oOpa3oBaTe/IbHbIE pecypchl
Jl:;ln Tema ypoka
Beero Konrtpoasubie | IIpakTnuyeckue
padoThI padoThI
1 KBagparsslii KOpeHb U3 yncia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452

5 [TonsiTHe 00 MppaMOHATEHOM 1 bubmmoreka [IOK

qucie https://m.edsoo.ru/7f42eaaa
3 JecsTruunblie MPUOIMKEHUS 1

UPPALMOHATIBHBIX YHCET
4 JlecaTnuHble TPUOIHKEHUS 1

MPPALMOHATIBHBIX YUCEN

JlelicTBUTENIbHBIE UHCIIA

CpaBHeHuE NENCTBUTEIBHBIX YUCEN

CpaBHeHuE NENCTBUTEIBHBIX YUCEN
8 ApudmeTnuecknil KBaJapaTHbIN 1

KOPEHb
9 VYpaBHeHue BU1a X* = a 1
10 CroiicTBa apu(hMEeTUIECKIX 1 bubnmnoreka [IOK

KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CgoiicTBa apu(hMEeTHIECKIX 1 bubnmnoreka [IOK

KBaJPaTHBIX KOpPHEN https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[TpeobpazoBaHue YHCIOBBIX

bu6mmoteka [IOK

12| seIpakcikii, coxepALLIX https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
IIpeoOpa3zoBaHKe YUCITIOBBIX
13 BBIPOKECHHM, COJIEPIKAIINX bubmmorexa [OK
https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOGpaszoBanre YMCIOBBIX
14 BLII)paKI;HHﬁ, CoJIepIKaIlnX bubmorexa LHOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeoGpaszoBaHre YMCIOBBIX
15 BLI:pamI;HHﬁ, coJiepKaIInx bubmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHs C eNbIM IToKa3aTeIeM Bubmorexa ITOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3Mepsr 00bEKTOB OKPYIKAIOIIIETO
17 Mupa (OT AIMEMEHTaPHBIX YACTHUIL J10 bubnuoreka [LIOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETILHOCTh TIPOIIECCOB B
OKpYKaroIIeM MUpe
18 CBoiiCTBA CTETICHH C TIETBIM bubnnoreka [IOK
rokKazarejieMm https://m.edso0.ru/7f435648
19 CBolicTBa CTEIICHU C IIETBIM bubnuorexa [JOK
MoKazarejieM https://m.eds00.ru/7f435648
20 CBOMCTBA CTENEHY C IIETBIM bu6nunoreka [IOK
MoKazarejieM https://m.eds00.ru/7f435648
21 CBOICTBA CTENEHN C IIEIBIM bu6nmnoreka LIOK

IIoKasarcjiem

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBOIiCTBa CTEIIEHH C LIETIBIM

bu6mmoteka [IOK

22 IIOKa3areyeM https://m.edsoo.ru/7f435ed6
23 KBaapartHbiii TpéxuieH
24 KBaapatHpiii TpéxuieH
o5 PasnosxeHue kBapaTHOTO bubnuorexa [IOK
TpEXWICHa HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 PasnosxeHue kBapaTHOTO bubnnorexa [LIOK
TpEXWIeHa HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas paboTa o remam
27 "KBagparubie kopHu. CTeneHu. bubmmorexa [IOK
KBazipaTHblii Tpexaen” https://m.edsoo.ru/7f42ec80
bubnnoreka [IOK
28 Adrebpanieckas Apodo https://m.edsoc?ru/?f430382
JlonycTrMble 3HAaYEHUS
29 MEPEMEHHBIX, BXOJSIINX B
anredpandecKue BhIpaKeHHs
JonmycTuMble 3HaYECHHS
30 MEPEMEHHBIX, BXOSIINX B
anredpandecKue BhIpaKeHHs
31 OCHOBHOE CBOICTBO bubnuoreka [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpateriite Apodeit https://m.edso;-.lru/7f430a8a
. bubnuoteka [IOK
33 | Coxpameitne 1pobeit https://m.edsogru/?f430f44
. bubnuoteka [IOK
3% | Coxpameitnie 1podeit https://m.edsofru/?f430f44
35 CnosxeHue, BEIYUTAHHE, but6mmoreka [JOK



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

YMHOXCHUE U JICTICHUE
anreOpandeckux Apooeit

https://m.edsoo.ru/7f43128c

Clo)KeHHe, BEIYUTaHHE,

bu6mmoreka [IOK

36
YMHOMCHHE H ACHCHIE https://m.eds00.ru/7f4315c0
anreOpanvecKux Ipooei
Crnoxenue, aHue,
T yonenne u gencine Bumorexa LIOK
Y A § https://m.eds00.ru/7f4318c2
anreOpanvecKkux apooei
CloxeHue, BEIYUTaHUE,
38 MHOYKEHHUE U NEJIEHUE bubnmnorexa [IOK
y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
IIpeo0 i,
39| conepmanunx arebpaiceruc BuGorera L1OK
AeprKatl p https://m.edsoo.ru/7f43259¢
JIpooHn
[TpeoOpa3zoBaHue BhIpaKEHUA,
40 COJZIePKaIMX AIreOpandyecKue bubnnorexa [IOK
FlepRat p https://m.edsoo.ru/7f432736
JIpoou
IIpeoOpa3oBanue AXKCHHI,
41 cop e )I};:a IfXIZIIF:g II;H)zeZIII:I/II/Ie bubmorexa LOK
AeprKat p https://m.edsoo.ru/7f432736
podu
42 KonTponbHas paboTa no reme bubmuorexa [LIOK
"AnreOpanyeckas JpoOp" https://m.edsoo.ru/7f431d36
bu6nmmorexa [IOK
43 K
BANpATHOC YPABHEHHIE https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOe ypaBHEHUE bubnnorexa [IOK
P yp https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE brbmorexa [TOK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

16 dopmyiia KOpHEN KBaJAPATHOTO bubnuoreka [JOK
YPaBHEHHUS https://m.edso0.ru/7f42f158
47 dopMyna KOpHEN KBaAPATHOIO bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
®dopmyna KOpHEH KBaAPaTHOTO bubmmoreka [IOK
48
YPaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
4 T B
o copena Breta https://m.edsoo.ru/7f42fef0
bubnnorexa [JOK
50 T B
copena Breta https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHMI, CBOISAIIMXCS bu6mmoteka [LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Peuienne ypaBHeHU, CBOAAILIUXCS bubnnorexa [JOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme apoOHO- bubnuoreka LIOK
palMOHATbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue npobHO- bubnuoreka [LIOK
palMOHATbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Pemenne TeKCTOBBIX 3a7a4 C bu6nmmoreka [IOK
55 .
ITOMOLIBIO KBAJPAaTHBIX YPABHEHU I https://m.edsoo.ru/7f42f75c
56 Penrenne TeKCTOBEIX 3a7a4 C bu6nmmorexa [IOK
ITOMOLIBIO KBAJPAaTHBIX YPABHEHU I https://m.edsoo.ru/7f42f8f6
57 KonTponbHas paboTa no reme bubnuorexa [LIOK
"KBaznpaTHble ypaBHEeHUs" https://m.edso0.ru/7f4301f2
JIvuHeitHoe ypaBHEHUE C IBYMS
58 MEePEeMEHHBIMH, €ro TpaduK,

IPUMEPBHI peIIeHUs] ypaBHEHUH B
LEJbIX YUCIIax



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JIuHeitHoe ypaBHEHUE C IBYMsI
NEepEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI pEIeHHs ypaBHEHUI! B
HEJbIX YhCIax

60

JIuHeitHoe ypaBHEHUE C IBYMsI
NEepEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI pElIeHHs] ypaBHEHUI! B
HEJbIX YhCIax

61

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMU

62

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

63

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

64

ITpumepsl pemeHns cucTeM
HEJIMHENHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

65

[IpuMepsl perieHus cucrtem
HEJIMHENHBIX YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU

66

I'padmnueckas unTepripeTanys
YpaBHEHUS C ABYMSI IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALUS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHUM C
JIBYMSI TI€pEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TEKCTOBBIX 3a/1a4 C

68 ITOMOUIBIO CUCTEM YPABHEHHI
69 Pemenue TekcToOBBIX 3a/1a4 ¢
MOMOIIHIO CUCTEM ypaBHEHU I
20 Pemennie TekcTOBBIX 3a7a4 cv
MOMOIIHIO CUCTEM ypaBHEHU I
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
79 YucnoBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# NTepeMeHHON
74 JluHeliHble HEpaBEHCTBA C OJTHOU bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JInHeiHbIe HEpaBEHCTBA C OJHOM bubnnoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEpaBEHCTBA C OAHOU
MIEPEMEHHOU U UX pElICHUE
77 CucTeMbl JIMTHEWHBIX HEPABEHCTB C bubnnoreka [IOK
OJIHOU IIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl JIMHEWHBIX HEPABEHCTB C bubnnorexa [IOK
OJHOM NEPEMEHHON U MX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl THHCWHBIX HEPABEHCTB C
OJIHO MEepEMEHHON U UX pelIeHue
N300pakeHune pernieHus JTMHEHHOTO
80 HEPaBEHCTBA M UX CUCTEM Ha bubmmorexa LIOK
g . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU MPSMOM
81 N306paxenHue pereHust INHEHHOTo bubmuoreka [LIOK

HEPAaBCHCTBA M UX CUCTEM Ha

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

YUCIIOBOM MPSMOH

KonTponbnas paboTa o remam

82 "HepasenctBa. Cuctemsl
ypaBHEeHU"
bubnnoreka [IOK
83 Horsrite gyt https://m.edsoc{.lru/7f433012
84 OO6nactb onpeiesICHUs: U MHOKECTBO bubanoreka [IOK
3HaYCHUH (PyHKITUN https://m.edsoo.ru/7f433d84
85 CrniocoOsI 3a1anust GyHKIUN
86 I'padux pyHKIN
87 CaoticTBa QyHKIINH, UX
oToOpakeHHE Ha rpaduke
88 UreHue u nocTpoeHue rpadukoB
byHKIHH
89 [Tpumeps! rpadukoB QyHKIIMIA,
OTPAXKAIOIIUX PEATHHBIC MPOTIECCHI
OYHKIINH, OMTUCHIBAIOIINE MPAMYIO U
90 06};aT?{y10, ?{poiopuf;flaiblfme " brbnmorexa LIOK
SABHCHMOCTH, HX TpachHK1 https://m.edsoo.ru/7f434bbc
91 I'unep6omna
bubnnorexa [IOK
%2 Tunepdosa https://m.edso;-.lru/?f4343e2
% Ppaduic gymiui y = x* lr?tptlr?sjzi/l/drziediiﬁ(u)/ff434572
Oyakmu Y =x2, y=x3,y = Yxcy=
94 |x|};]rp1:(1mti/e01<o,e);eme,ﬁie ’ bubmorexa LIOK
ypaBHEHHI: H CHOTEM ypaBHEHH: https://m.edsoo.ru/7f434d38
95 [ToBTOpEHNE OCHOBHBIX NOHATHN U bubmuoreka [LIOK



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

METO/I0B KYpPCOB 7 U 8 KJ1acCOB,
00o011eHne 3HaHui /
Bcepoccuiickast mpoBepoyHas
pabota

https://m.edsoo.ru/7f4371aa

HtoroBas KOHTpOJIbHAs padoTta /

96 Bcepoccuiickas nposepouHas 1 bubnmorexa [IOK
P POBCp https://m.edso0.ru/7f434eb4
pabota
[ToBTOpEHME OCHOBHBIX MOHITUHN U
97 7u8 1 bubnuorexa [JOK
METOZIOB KYpCOB / 11 6 KIACCOB, https://m.edsoo.ru/7f43736¢
000011IeH1E 3HAHUI
IToBTOpEenue ocHO 0 7
08 | woroton Kypeon 7 8 xracoon, ) BuGorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
IToBTOpEenue ocHO 0 7
99 | weroton Kypeon 7 n 8 raccon, ) BuGmorexa LIOK
FIOB KYP . ’ https://m.edso0.ru/7f437510
000011IeHrEe 3HAHUI
H N
w | e |
F1OB KYP . : ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX TIOHATHIA U
101 METOIO0B KypCcOB 7 U 8 Ki1accoB 1 Bubmorexa IIOK
AOB P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IOHSATHH U
102 METOJIOB KYPCOB 7 ¥ 8 KJ1aCCOB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHEe 3HAHNI
OBIIEE KOJIMYECTBO YACOBIIO 102

I[TPOI'PAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoa
Bcero bHbBIE
padoThbI

IIpakTH4yeckue
padoThI

Jlara
U3yYeHUsl

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

ParnmmonansHble unca,
HppanyoHaJbHbIC YKCIIA, KOHEUHbIC U
OCCKOHEUYHBIC JECATUYHBIC IPOOH

MHOkeCcTBO NeHCTBUTEILHBIX YHCET;
JECUCTBUTEILHBIC YHC/IA KaK
OCCKOHEUYHBIE IECATUYHBIE IpoOU

B3aumMHO 0JHO3HAYHOE COOTBETCTBHE
MEXIy MHOXECTBOM
JNEHCTBUTENBHBIX YHCET U
MHO>KECTBOM TOYEK KOOPAUHATHOU
IpSIMON

CpaBHeHME AEHCTBUTEIBHBIX YNCET,
apudMeTHIeCKne IEUCTBHS C
JEMCTBUTENbHBIMU YU CIIAMU

[TpubnmxénHOE 3HAUCHUE BETUINHBI,
TOYHOCTb MPUOIMKEHUS

OxkpyrieHue yncen

Oxpyrienue yncen

[Ipukuaka v OLIeHKA pe3yJIbTaTOB
BBIYMCIIEHUN

[Ipukuaka v OLIeHKA pe3yJIbTaTOB
BBIYMCIIEHUN




JIuxBuaanus yaeOHBIX POOEIIOB 10

10-13 .
TeMaM « JlelicTBUTENbHBIE YHCTIa»
JIuneitHoe ypaBHeHue. Pelienne
14 YpaBHEHUH, CBOASAIINXCS K bubmmorex [IOK
. https://m.edso0.ru/7f43bf66
JMHENHBIM
JInnelinoe ypaBHeHue. Pemenue
15 yYpaBHEHUH, CBOASIIMXCS K
JMHENHBIM
KBagparHoe ypaBHeHue. Pemenue
16 YpaBHEHUH, CBOJISAIIUXCS K bubnnorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBagparnoe ypaBHeHue. Pemenne
17 ypa]ilI-II)eHI/Iﬁ, g}foz[ﬂmnxc;l K bubmmorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
18 bukBaapaTHbie ypaBHEHUS bubnnorexa [IOK
https://m.edsoo.ru/7f43c3d0
19 bukBanpaTHble ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[IpuMmeps! penieHuss ypaBHEHUN
20 TPETbEN U YETBEPTOU CTEICHEN
pa3I0KEHUEM Ha MHOXKUTEIH
IIpumepsl perieHns: ypaBHEHUN
21 TpeThel 1 4eTBEPTON cTeneHel
pa3oKeHUEM Ha MHOXKUTEIH
99 Pemenue npoOHO-panimoHaIbHBIX bubmuorexa [LIOK
YPaBHEHU https://m.edsoo.ru/7f43c9b6
93 Pemenune npoGHO-palimoHaNbHBIX bu6mmoreka [IOK

YPaBHEHUM

https://m.edsoo.ru/7f43c9b6
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Pemenne TeKCTOBBIX 3a0a4

24
anredpandecKuM METOIOM
o5 Peienne TekCcTOBBIX 3a1a4
anredpandecKuM METOIOM
26 Penienne TeKCTOBBIX 3a1a4
anredpandecKuM METOIOM
97 KonrtponbHas pabora no reme
"VpaBHEHHUs C OJTHOM IepeMeHHON"
JluxBumanus yaeOHBIX IPOOEIIOB 110
28-32 TeMaM «Y paBHEHMsI C OTHON
MIEPEMEHHOM »
33 YpaBHEHME C JBYMsI IEPEMEHHBIMU U bu6mmoteka [LIOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
34 YpaBHeHUE ¢ IByMS IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
35 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IByMsI IEPEMEHHBIMU U €€ PEILIEHUE
36 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ PEILIEHUE
37 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsI IEPEMEHHBIMU U €€ pPelleHue
38 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ PEILIEHUE
Pemenue cucrem 18 aBHEHUH,
39 OJTHO U3 KOTOPBIX nﬁeiilliloe, a bubmmorexa LIOK
B https://m.edsoo.ru/7f43d23a
Jpyroe — BTOPOM cTeneHu
40 Pewrenue cucrem AByX ypaBHEHUH, bu6mmoreka [IOK

OJHO U3 KOTOPBIX JINHENHOE, a

https://m.edsoo.ru/7f43d55a
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Ipyroe — BTOPOM CTENEeHU

Pemienue cucrtem IByX ypaBHEHUH,
41 OJIHO U3 KOTOPBIX JJMHEHHOE, a 1
Jpyroe — BTOPOM cTeneHu

Pemienue cucrem IByX ypaBHEHUH,
42 OJIHO U3 KOTOPBIX TUHEHHOE, a IPyroe 1
— BTOPOH CTENIEHU

['padmyeckas uHTEpIIpETALIUS

43 CHUCTEMBI YPAaBHEHHM C JBYMS 1
NEPEMEHHBIMU
44 Pemenne TeKCTOBBIX 3a/1a4 1
anredpandecKkuM CrocoooM
45 Pemenne TeKCTOBBIX 3a/1a4 1
anreOpandecKumM criocooom
46 KonTponbHnas paboTa no reme 1 1
"CucreMsl ypaBHEHUN"
47-52 JInkBuanus yueOHbIX IPOOEIOB MO 5
TeMaM «CHCTEeMbI ypaBHEHUH »
53 HucnoBble HEpAaBEHCTBA U UX 1
CBOMCTBa
54 YucioBble HEPAaBEHCTBA U UX 1 bubnnorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
55 Jlunelinbie HEpaBEHCTBA C OHOU 1 bubnnoreka [IOK
MIEPEMEHHOM U MX PEIICHHE https://m.edsoo.ru/7f43af08
56 JIuHeliHbIE HEPABEHCTBA C OHOU 1 bu6mmoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
57 Jlunelinbie HEpaBEHCTBA C OHOU 1 bubnmnoreka [IOK

IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43ad5a
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CucreMbl TMHEWHBIX HEPABEHCTB C

>8 OJIHOM IIEPEMEHHOM U UX pELICHHE
59 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOYM IIEPEMEHHOM U UX pELICHHE
60 CucTeMbl JINHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX pELICHHE
61 KBazaparHble HepaBeHCTBA U UX bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
6263 KBanpaTHbie HEpaBEHCTBA U UX bubnmoreka [JOK
penieHue https://m.edsoo.ru/7f43b21e
64 KBanpaTHbie HEpaBEHCTBA U UX bubnmoreka [JOK
peuenue https://m.edsoo.ru/7f43b5a2
65 KBanpatHble HepaBeHCTBa U UX
pelieHue
66 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas naTEpNIpEeTaLIA
67 ng;.bBeHCTB " CI/ICT:M II)-Iep;SeHCTB c bubmiorexa LIOK
https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIpETALUS
68 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
69 KonTponbHas paboTa no reme
"Hepasencraa"
70-75 JIukBuanus yueOHbIX IPOOEIOB MO
temam «HepaBencTsa »
76 KBanparuunas pynkuus, e€ rpapuk u bubmuoteka [LIOK

CBOICTBa

https://m.edsoo.ru/7f4396¢6
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77 KBanpatuunas ¢pynkius, e€ rpaduk u bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/7f439842
78 Kanparuunas Qynkius, e€ rpagux u bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
79 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubmmoreka [IOK
11apaboJibl, OCb CHMMETPHUH I1apadoJIbl https://m.edsoo.ru/7f439eb4
80 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
11apaboJibl, OCb CHMMETPHUH I1apadoJIbl https://m.edsoo.ru/7f43a03a
81 [TapaGoma, KOOpAUHATHI BEPIIUHBI bubnmoreka [JOK
1apaboJIbl, OCb CAMMETPHH MapadOJIbI https://m.edsoo.ru/7f43alac
82 [TapaGoma, KOOpAUHATHI BEPITUHBI bubnmoreka [JOK
napaboJIbl, 0Cb CAMMETPHH MapadOJIbI https://m.edsoo.ru/7f43a31e
83 [TapaGomna, KOOPAUHATHI BEPIIMHBI bubnmoreka [JOK
1apaboJIbl, OCb CHMMETPHH MapadOJIbI https://m.edsoo.ru/7f43a526
84 [Tapabosa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, OCh CAMMETPHH MapadoIbl
85 I'paduku pynkmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
86 I'paduxu pynkmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
87 I'paduxu pynkmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
a8 I'padukn pyaxumii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
89 I'padukn pyaxumii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
9 I'padukn pyaxumii: y = KX, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f439842
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KonTponbHnas paboTa no reme

bu6mmoteka [IOK

o1 "OyHkun" https://m.edsoo.ru/7f43ab84

92-05 JlukBuIaus yueOHBIX IPOOEIIOB IO
teme « OyHKuUu »

9% [ToHsTHE YKCIOBOM bubnnorexa [JOK
[IOCJIEI0BATENBHOCTH https://m.edso0.ru/7f43e6¢6
3agaHue 1ocie10BaTeIbHOCTH

97 peiyppeHTHOﬁz([bopMynoﬁ u bubmmorexa LIOK

N https://m.edsoo.ru/7f43ebda
dbopmyI0ii n-TO YiIeHa

98 Apudmerndeckas 1 reOMETpHUECKast bu6mmoteka LIOK
IIPOrpeccuu https://m.edsoo.ru/7f43ed7e

99 Apudmerrdeckas 1 reomeTprIecKas bubmmoreka [JOK
IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
@dopMmyIibl n-To YieHa

100 apu(METHIECKON U TEOMETPUIECKOM bu6nuoreka LIOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
DopMyIbI N-TO YIECHA

101 apu(MeTHUECKON U TeOMETPUIECKOM bubmuoreka [LIOK
MIPOTPECCHUM, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
DopMyIbI N-TO YIECHA

102 apu(MeTHUECKON U TeOMETPUIECKOM bubmuoreka [LIOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmyinsl N-TO YIeHa

. . bubnuoteka [IOK

103 apru(METHUECKON U TeOMETPUIECKOM

IIPOrPECCUil, CyMMBI IIEPBBIX N

https://m.edsoo.ru/7f43f72e
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YJICHOB

®opMyIbl N-TO YJIeHa

104 apu(METHIECKON U TEOMETPUIECKOM bu6mmoteka LIOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJICHOB
N3o00pakeHue 4IeHOB
105 apHQ)MeTHIiGCKoﬁ Y F€OMETPUYECKOMN
MPOrpeccuil TOuKamMu Ha
KOOPJIMHATHOM TIOCKOCTH
M3obpaxeHue 4wieHoB
106 apuQMETHIECKON ¥ TEOMETPUICCKOM
IIPOrpECCUM TOUYKAMH Ha
KOOPJIMHATHOM TIJIOCKOCTH
107 JIMHEHHBIN 1 SKCIIOHCHITHAIbLHBIN
poct
bu6mmoteka [IOK
108 CI0AKHbIE MPOLCHTEL https://m.edsoo.ru/7f43fe0e
bu6nmotexa [IOK
109 CHOAHEIC HPOLCHTS! https://m.edsoo.ru/7f4401a6
110 KonTponbHas pabora no teme bubmuoreka [LIOK
"YucnoBble NOCIEN0BATEILHOCTH" https://m.edsoo.ru/7f4404f8
111- JlukBuIaus yueOHBIX TPOOEIIOB IO
115 TEMaM « »
[ToBTOpenwme, 0600IIEHNE 1
116- CI/ICTCMaTI/IBaI_[%}I 3HAHUH. 3aMMKUCh,
117 CpaBHEHUE, ACHCTBUSA C

JeHCTBUTEIIHLHBIMU qucJiaMu,
YHUCJIOBas npsAamas



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

118-
119

[ToBTOpEHME, 0000IIICHUE 1
cucreMarusanus 3HaHui. [IpouenTsl,
OTHOILICHHUSI, POTIOPIINH

120-
121

[ToBTOpEHHE, 0000IIICHNE 1
cucTeMaTu3alus 3HaHuH.
Oxkpyrienue, npuOInKEHUE, OIICHKA

122

[ToBTOpEHME, 0000IIEHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33124 apU(PMETHICCKUM
crrocoooM

bu6mmoteka [IOK
https://m.edsoo.ru/7f443b12

123

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 33124 apU(PMETHICCKUM
CII0co0o0M

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

124

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(HPMETHICCKUM
crrocoboM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f443fea

125

[ToBTOpenwue, 06001IeHNE U
cHUCTeMaTU3alrs 3HaHH.
[IpeobpazoBanue anredpandeckux
BBIPAXXCHUH, JIOMTyCTUMBIC 3HAYCHHS

bubnuorexa [JOK
https://m.edsoo.ru/7f4441ca

126

[ToBTOpenwue, 06001IeHNE U
cHUCTeMaTU3alus 3HaHH.
[IpeoOpa3zoBanue anredOpandecKux
BBIPAXXCHHH, JIOMTYCTUMBIC 3HAYCHHS

bu6nunoreka [IOK
https://m.edsoo.ru/7f444364

127

[ToBTOpeHnue, 0600IIeHNE 1
cHUCTeMaTU3als 3HaHH.
[IpeoOpazoBanue anreOpandecKux

bu6nunoreka LIOK
https://m.edsoo.ru/7f4446f2
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BLIpa)KCHHfI, AO0IIYCTHUMBIC 3HAYCHHUA

[ToBTOpEHME, 0000IICHNE 1
cucTeMaTu3alus 3HaHuH.

bubnnorexa [JOK

128 [Ipeobpa3zoBanue anredOpandyeckux https://m.edsoo.ru/7f444a94
BBIPAXECHH, 1OMyCTUMbIE 3HAYCHUS
[ToBTOpEHME, 0000IICHUE 1

129 cucremaTusauus 3HaHui. OyHKUuu: bubanoreka [IOK
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH
[ToBTOpeHue, 0600IICHNE 1

130 cucreMaTtu3aius 3HaHui. OyHKIUU: bubnmoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMH
[ToBTOpeHue, 0600IICHNE 1

131 cucTeMarusanys 3HaHui. OyHKINU: bu6nuoreka LIOK
MOCTPOEHNE, CBOMCTBA NU3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMH
[ToBTOpenue, o6odIIeHNE 1

132 cucreMaTtu3anus 3HaHui. QyHKIUNU: bu6nmotexa [IOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMH
[ToBTOpenue, 06061ICHNE U

133 CHCTEMAaTU3alMs 3HAHUI. bu6mmoteka [IOK
I'paduueckoe penienre ypaBHeHUH U https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpenwue, 0000ImIEeHNE 1

134 CHUCTeMaTU3als 3HaHH.

I'paduueckoe penienre ypaBHeHUH 1
UX CHCTEM



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

135 HroroBast KOHTpoIbHAs paboTa 1
136 0606LEIeHHe Y CUCTEMAaTH3aIIHs 1
3HAHUH
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBEpPSIEMOro .
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna u BEIYMCIICHUS
. BeimonusaTe,  couerass  yCTHbIE W THUCBMEHHBIE  TPUEMBI,
' apudmeTHyecKue AeUCTBUS C pallMOHATbHBIMU YHCIIAMU
Haxomuts 3HAYEHUS YHCIIOBBIX BBIPA)KEHUH, MPUMEHSITh
1.2 pa3HooOpa3HbIe CIOCOOBI U MPUEMBI BHIYUCIICHHS 3HAYEHUIN JIPOOHBIX
BBIPXXCHHH, COJIEPKANINX OOBIKHOBCHHBIC U ACCATHYHBIC POOH
[lepexoguts OT omHOW (QOpMBI 3amWcH 4YHCEN K JAPYroi
. (mpeoOpa3oBBIBaTh  JECATUYHYHO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOB)
14 CpaBHUBATH M YHIOPSAA0YMBATH PAllMOHAIIBHBIE YHCIIA
15 OKpyTIATh ynclia
BBITIONTHATE NPUKUIKY M OLIEHKY Pe3yibTaTa BBIUMCICHUMN, OLICHKY
1.6 3HAQUEHUM  YUCJIOBBIX  BBIPAXKEHUN. DBBIIONHATE  JEHUCTBUS €O
CTEMNEHSMH C HATypaJIbHBIMH TOKa3aTesIMU
17 [IpuMeHsITh TNPU3HAKK JIETMMOCTH, PA3JIOKEHHE Ha MHOXHUTEIH
' HATypaJbHBIX YHCEI
Pemate  mpakTHKO-OpMEHTHPOBAHHBIE  3aqadyd, CBA3aHHBIE C
OTHOIIIEHHUEM BEITUYMH, MPOTIOPITMOHATBHOCTHIO BEITNYMH,
18 MPOLICHTaMH, HMHTEPIPETUPOBATh pe3yJabTaThl pEUIEHUs 3aJad ¢
Y4E€TOM OTPAaHHYCHHM, CBA3AaHHBIX CO CBOMCTBAMHU PAacCMaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BRIPaKEHUs
21 Hcnonp3oBaTh  anreOpandeckyr0o TEPMUHOJOTHIO U CHUMBOJHKY,

MNPUMCHATH e€ B ponecce OCBOCHUA y‘-IeGHOI‘O MaTcpuajia




Haxomute 3HaueHHMss OYKBEHHBIX BBIPDAKECHHUH TIpH  3aJaHHBIX

22 3HAYEHUSAX EPEMEHHBIX
23 BemmonHsaTh  mpeoOpa3oBaHMs IENIOTO  BBIPAKEHHUS B MHOTOWICH
' IPUBEJICHUEM MTOI00HBIX CIaraeéMbIX, PACKPBITHEM CKOOOK
BBINOTHATE YMHOKEHHE OJJHOUIEHA Ha MHOTOUYIEH U MHOTOYJIEHAa Ha
2.4 MHOTOWIEH, MPUMEHSTHh (OpPMYNbl KBagpaTa CyMMBbI M KBaJpara
pa3sHOCTH
OcymiecTBIATh pa3iokeHNEe MHOTOUIEHOB HA MHOXHUTEIHN C IOMOLIBIO
2.5 BBIHECCHHS 32 CKOOKH OOIIET0 MHOXHTEJIS, TPYNIUPOBKH CIIaraeMblX,
npuMeHeHHs GOopMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTH TPe0Opa3oBaHNsT MHOTOWICHOB JUIS PEUICHUS Pa3TUYHBIX
' 3a]a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 pealbHON NPAKTUKU
97 Hcnonp30BaTh CBOKCTBA CTENEHEH C HATYypaJbHBIMHU IOKA3aTEISIMU
' JUI IpeoOpa30BaHuUs BbIPAKEHUH
3 VYpaBHEHMsI U HEPABEHCTBA
Pemate nuHelHble ypaBHEHHUs C OJHOM NEpEeMEHHOH, NpUMEHs
3.1 IIpaBUJia NEpPexo/ia OT UCXOJHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY €MY.
[TpoBepsTh, ABISETCA JIM YUCIIO KOPHEM ypaBHEHMS
32 [TlpumensaTs rpaduyeckue MeTOABI TMPH  PELICHUH  JIMHEHHBIX
' YPaBHEHHH U UX CUCTEM
33 [Tonbupath npuMepsl Map 4ucel, SBISIOIIMXCS PEeLIeHHeM JTMHEHHOro
' YPaBHEHHMSI C IByMsI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHON INIOCKOCTH IpauK JIMHEHHOTO YpaBHEHUS C
3.4 NIBYMsI TIEPEMEHHBIMHU; TOJB3YICh T'pa(UKOM, NMPUBOIUTH IPHMEPHI
peLIeHHs YpaBHEHUS
35 Pemiate cuctemsl AByX JTUHEWHBIX YPaBHEHUH C ABYMS IEpEMEHHBIMH,
' B TOM 4HcJie TpapuuecKu
CocTaBisTh U pemaTh JIMHEHHOE YpaBHEHNE WM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHUH 0 YCIOBHIO 33J]a4l, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33J1a4M MOJIyYE€HHBIH pe3yIbTaT
4 Koopnaunats! u rpaguxu. OyHKIMN
N3o00paxath Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpBalbl, 3allUChIBaTh

YHUCJIOBBIC IPOMEKYTKH HA anre6pa1/1quK0M SA3BIKE




OtMeuaTs B KOOpIIPIHaTHOfI IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AUHATaM
43 CrpouTts rpaduxu TUHEHHBIX QyHKIMA. CTpOUTh rpaduK GyHKIUU Y
| = x|
OnwuceiBaTh C MOMOIIBIO (DYHKIMI W3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHHUE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM paboThI
4.5 Haxonuth 3HaYeHHE PYHKIIUU IO 3HAYCHHIO €€ apryMeHTa
[TonumaTth rpaduyeckuii  crmocod TpPEACTaBICHUS U aHalU3a
4.6 uHpOpMaLUK, W3BIEKaTh M WHTEPIPETHUPOBATh HH(POPMALUIO U3
rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KVIACC
Kon .
IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NPOBEPSIEMOT0 .
0o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'0O 00111er0 00pa30oBaHus
pe3yjabTara
1 Yucna v BBIYMCICHUS
Hcnonp30BaTe  HayalbHBIE  TIPEACTABICHUS O  MHOXECTBE
11 JEMCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHMsI, OKPYIJICHUSI Y BBIYUCICHHA,
' n300pakaTh JICHCTBUTENBHBIE YHCIA TOYKAMHA Ha KOOPAWHATHOU
IpAMOU
[lpumeHsATH TOHATHE  APU(PMETHUYECKOTO  KBAJPATHOTO  KOPHS,
12 HaXOJUTh KBAJpaTHble KOPHHU, MHCIONB3Yys TMpPH HEOOXOAMMOCTHU
' KaJbKYJISITOP, BRITIOIHSTH MPEOOPa30BaHUS BBIPAKEHHIMA, CONEPKAIIIX
KBaJ[paTHbIE KOPHMU, HCIIOJIb3YsI CBOMCTBA KOPHEN
13 Hcnonp30BaTe 3amuch  OOJBIIUX M MalIX YHCET C TOMOMIBO
- JECATUYHBIX Apo0eit u creneHei yucna 10
2 AnreGpanyecKue BbIPaKEHUS
[TpuMeHSATh TTOHATHE CTETICHW C IENBIM MOKa3aTeleM, BBIIIOIHSITH
2.1 npeoOpa3oBaHUsl  BBIPQKEHHH, COJEPXKALIMX CTENEHH C  IEIbIM
noKazaTeJem
95 BBITONTHATE ~ TOXKIECTBEHHBIE  MPEOoOpa3OBaHUS  PAIMOHAIBHBIX

BBIDAKEHMIM HAa OCHOBE IIpaBWJ JEWCTBUM HAJ MHOTOWICHAMH U




anreOpanyecKUMH APOOSIMU

2.3

PaCKJ'IaI[BIBaTB KBa,I[paTHBIfI TpéXLIJ'IeH Ha MHOXXHTCIIN

24

[TpumensTh mpeoOpa3oBaHUsl BHIPAKEHUN JISi PEIICHUS PA3TUUHBIX

3a/1a4 U3 MaTeMATHKHU, CMEXXHBIX IIPEIMETOB, U3 PECAIBHON ITPAKTUKU

VYpaBHEHHSI U HEPABEHCTBA

3.1

Pemarte J'IPIHCfIHBIC, KBaJpaTHbIC YpaBHCHUA W  pallMOHAILHEBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IByMs

NEPEMCHHBIMU

3.2

[IpoBoauTh mpOCTEHIINE HCCIECAOBAaHUS YPAaBHEHHM W  CHCTEM
ypaBHEHHWi, B TOM 4YHCI€ C TIPUMEHEHHEM TpaduuecKux
npelcTaBieHuil (ycTaHABIMBaTh, UMEET JIM YpAaBHEHHE WM CHUCTEMa

YpaBHEHUH pELLIEHUS], €CJIM UMEET, TO CKOJIBKO, U IIPOYEee)

3.3

[lepexonuth OT cloBecHOH  (OpPMYNIHpPOBKM 3aadyu K  e€
anreOpandecko MoJIEIM C MOMOIIBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTEMBbl ypaBHEHUH, WHTEPIPETHUPOBATH B COOTBETCTBHH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHLIfI pe3yibTar

3.4

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH,
pelaTh JUHEMHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M UX CUCTEMBI,
JaBaTh  TpadUYecKyld  WUIIOCTPAIlMI0  MHOXKECTBA  pElICHH

HEPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

41

[ToHnmMaTh ¥ UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATUS M  A3BIK
(TepMHHBI, CHUMBOJMYECKHE O0O003HAUYEHUS), OIpeNeNiaTh 3HAYEeHUE
(GYHKIMM 10 3HAYEHHIO apryMEHTa, ONpeAeNsTh CBOWCTBAa (YHKIUU

1o e€ rpaduxky

4.2

CrpouTthb rpaduKu 31eMeHTapHbIX QYHKIUN BUIA:

k . .
y =21, Y=x3Y=x3 Y= x|, onuchIBaTh CBOICTBA YNCIOBON (PYHKIIMHU MO
X

e€ rpaduxy




9 KUIIACC

Kon IIpoBepsiemble NpeIMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna u BEIYMCIICHUS
11 CpaBHUBaTh UM YNOPSAOYMBATh pallMOHAJIbHBIE U HPPALMOHAIbHBIE
' qucia
BeimonuaTe apupmMeTHuecKie ASHCTBUS C pallMOHATBHBIMU YHCIIAMH,
1.2 coueTasl YCTHbIE U NMHUCbMEHHbIE IPUEMBI, BBINOIHITh BBIUUCICHUS C
UpPpaLMOHATIBHBIMU YU CIIAMU
13 HaxonuTe 3HaueHUs CTENEHEN C LEJIBIMH IOKAa3aTelIIMU M KOPHEH,
' BBIUHCIISATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUN
14 OKpyriIsTh 1eHCTBUTENIBHBIE YUCIIA, BBIIOIHATh IPUKUJIKY pe3yJIbTaTa
. BBIYMCIICHHM, OLIEHKY YHCIIOBBIX BBIPAKEHUIN
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pemiate  nuHeWHBIE W KBaJpaTHbIE  YPaBHEHUS, ypPaBHEHMS,
. CBOJISIIIIMECS K HUM, ITPOCTeHIINe ApOOHO-PALMOHAIbHbIE YPaBHEHHS
Pemate cucTemsbl ABYX JIMHEWHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU
2.2 Y CHCTEMBI JIByX YPaBHEHMI, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBJIAETCS
JIMHEWHBIM
Pemate TekcTOBBIE 3aMa4M alreOpandecKrM CIIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUS] YPABHEHMsI WM CHCTEMBl IBYX YPAaBHEHUH C JBYMs
MIEpPEMEHHBIMU
[IpoBoanUTE NpOCTEHIINE WCCIECAOBAaHUS YpPAaBHEHHM U  CHCTEM
94 ypaBHEHHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapHUuecKux
' IIpEJICTaBICHUN (HalpruMep, YCTaHaBINBATh, UMEET JIM YPAaBHEHUE WU
CUCTEMa YpaBHEHUH pelleHus], €CJIH UMEET, TO CKOJIBKO)
Pemarp  nMHEWHBIE  HEpPABEHCTBA,  KBAJpaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh peleHre HEpPAaBEHCTB Ha YUCIOBOM MPSMOH, 3alUChIBaTh
peLIeHHUE C IIOMOIIbI0 CUMBOJIOB
26 Pemarbp cucTeMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKJIFOYAOMMe KBAaApaTHOC HCPABCHCTBO, 1/1306pa>1<aTL pCUICHUC




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpﬂMOfI, 3alMUCbIBATh PCHICHUC C

IIOMOIIbXO CMMBOJIOB

2.7

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELLICHUU PA3JIMYHBIX 3a/1a4

OyHKIMH

3.1

PacriosHaBath  (YHKIMM  HM3YYEHHBIX  BHAOB.  IIOKa3bIBaTh
CXEMaTHYECKH PacIOJIOKEHHE Ha KOOPIHHATHOM IIOCKOCTH TPapHKOB
byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT

3HaYeHU! K03((HUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIMIA

3.2

[Toka3piBaTh  CXEMAaTHYECKH  PACHONOKEHHE Ha  KOOPAMHATHOW
IUIOCKOCTH TrpadukoB QyHKUMNA BUga Y = YX¢ Y = |X| U ONHUCHIBATH

CBOICTBA (PYHKIIUH

3.3

Ctpouth u wu300pakaTb CXEMaTHMUYECKH TpapuKu KBaApaTHUHBIX

GyHKIMI, OMHMCHIBATH CBOWMCTBA KBAAPAaTUYHBIX (YHKIUH MO HX

rpapukam

3.4

Pacno3naBate kBajpaTHuHyl (yHKIHIO TIO ¢opmyine, MPUBOAUTH
IpUMEpPbl KBAaAPAaTUYHBIX (PYHKIUH W3 pealbHOW KU3HHU, (PH3HKH,

reOMETPUU

ApI/I(I)MeTI/I‘IeCKaH N TeOMETpHUYICCKAs MMPOrpeCCrun

41

Pacrnio3HaBaTh apu(pMeETHUECKYIO U T€OMETPUUYECKYIO MPOTPECCUH MIPU

Pa3HBIX CIIOCc00ax 3aJaHus

4.2

BBINONHATE BBIYMCICHUA C HCIOJNb30BaHUEM (QOpMYyJ N-TO 4jeHa
apuQMeTHUYECKOl U reoOMEeTPUYECKON MPOrpeccuid, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YIJICHBI MMOCJIICAOBATCIbHOCTH TOYKaMM Ha KOOp,[[HH&THOfI

INJIOCKOCTH

44

Pemiate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCJIICAOBATCIBHOCTAMU, B
TOM 4YHCJIC 3agadu M3 peaﬂBHOﬁ KHU3HU (C HCIIOJIB30BAHUECM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT coOepPKAHUS
1 Hucna 1 BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHOM (OPMBI 3aIHCH
11 npobeit k apyroil. IloHsTHe panMOHaNbHOIO 4HKCIA, 3alIUCh, CPABHEHUE,
YIOPAJOYMBAHNUE PALTMOHATBHBIX YHCEI
12 Apudmernueckue nelcTBUS ¢ pallMOHATIBHBIMY YKCIaMu. Pemienue 3anau u3
' peanbHOM MPaKTHKHU HA YaCTH, Ha APOOH
13 CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJesieHle, MpeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE OTPEACIICHHS, 3aIICh OOIBIITNX YHCET
14 [IponieHThl, 3anKch NPOLIEHTOB B BUAE APOOM M IpoOM B BUAE IPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M Ha MIPOLIEHTHI, PpEILICHHUE 331a4 U3 peabHON MPaKTUKU
15 [IpumeHeHre  NPU3HAKOB  JEIMMOCTH, pa3IOK€HHE Ha  MHOXHTEIU
' HaTypaJIbHbBIX YUCEI
L6 PeanmbHble  3aBUCMMOCTM, B TOM  uyHcle IpsMas M oOpaTHas
' MPONOPLUOHATIBHOCTH
2 Anrebpanyeckue BIpaXeHus
’1 IlepemenHble, YMCIOBOE 3HAUCHHUE BBIPAKEHHsSI ¢ epeMeHHOU. JlomycTumblie
' 3HAa4YeHHUsl IepeMEHHBIX
’ [IpencraBneHne 3aBUCUMOCTH MEXKIY BEJIHMYMHAMH B BHAC (OPMYIIBL
' Beruucnenus no gpopmynam
’3 [IpeoOpa3zoBanue  OyKBEHHBIX  BBIPQKEHHH,  TOXIECTBEHHO  paBHBIE
' BBIPKCHUS
2.4 CBolicTBa CTENEHU C HATyPAIBHBIM ITOKA3aTEIeM
25 Onuounensl 1 MHOTOwIeHB. CTeneHp MHOrowIeHa. Ci0oXeHne, BBIYUTAHNUE,
' YMHOKE€HHE MHOTOYJICHOB
26 @DopMyITBI COKPAIEHHOTO YMHOKEHHS: KBaJpaT CYMMBI U KBaJIpaT Pa3HOCTH.
' ®dopmyiia pa3HOCTH KBaJApaToB. Pa3iiokeHre MHOTOWICHOB HA MHOKUTETU
3 YpaBHeHUS
31 VYpaBHeHHe, KOpEHb YpaBHEHHs, NpaBWiIa NpeoOpa3oBaHUsS ypaBHEHUS,

PaBHOCHIIBHOCTb ypaBHEHUI




JIuHeliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YUCIO0 KOPHEH JIMHEHHOIO

32 YpaBHEHUS, PEUICHUE TUHEUHBIX YpaBHEHUN
33 CocraBiieHrne ypaBHEHHMI MO yCIOBMIO 3ajaud. PelieHne TEKCTOBBIX 3a/1ad ¢
' IMOMOLIBIO YPaBHEHUI
3.4 Jluneiinoe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €T0 rpaduK
CucreMa JBYX JHMHEWHBIX ypaBHEHMH C JABYMSI TEpEMEHHBbIMHU. Perenue
3.5 CHCTEM YpaBHEHHUH cI10cOOOM 1MoAcTaHOBKH. [IprMephl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduxu. OyHkinm
4.1 Koopaunara Touky Ha TpsMoit
42 UucnoBsie MpoMexXyTKU. PaccrosiHue Mexay AByMsl TOUKaMU KOOPAMHATHON
' psIMOK
r [IpsmoyronbHast cuctema koopaunat, ocu OX u Oy. Alciucca u opauHara
' TOYKH Ha KOOPAWHATHOH IJIOCKOCTH
s [Ipumepsl rpadgukoB, 3agaHHBIX (opMynaMu. UteHue rpadukKoB pearbHBIX
' 3aBHUCHUMOCTEN
4.5 [Monstue pyukuuu. I'padux pynkunu. CoiicTBa QyHKIHIA
4.6 JIuneiinas pynkuys, e€ rpaduk. I'paduk dpynkumn y = [x|
47 I'papuueckoe peiieHHe JIMHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
' YPaBHEHUU
8 KVIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna v BBIYHCICHUS
11 KBanparueiii kopenb u3 uucna. [loHstne 00 HppalMOHAIBHOM YHCIIE.
' JlecaTudHbIe PUOTMKEHUS HPPAITHOHATEHBIX YHCEIT
CpoiicTBa apu(pMeTHYECKUX KBAJpPAaTHBIX KOPHEH W UX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BHIPAKEHUN U BHIYUCIEHUSAM. [lelicTBUTENbHbIE
yucia
13 CreneHb ¢ 1eJIbIM ITOKa3aTeneM U e€ cBoiictBa. CTaHaapTHAas 3alKCh Yucia
2 AnrebpanuecKue BIpaXKeHUs




2.1

KBanpaTHslii TpEXusieH, pa3iokeHHe KBaAPaTHOIO TPEXUIEHA HA MHOXKHUTEIH

2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOWCTBO alreOpanveckoit 1poou

2.3 CroxeHue, BBIYUTaHUE, YMHOXKECHHE, JICJICHHE alreOpandecKux Ipooeit

24 PanmoHansHbIE BRIpAXKEHUS U UX ITPEOOpa3OBaHUe
3 VYpaBHEHHUSI U HEPABEHCTBA

31 KBangpatHoe ypaBHeHue, ¢QopMmyna KOpHEH KBagpaTHOIO YpaBHEHUSI.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOOAIIMXCA K JIMHENHBIM U KBAJIPATHBIM

3.3 [Ipocreiimme ApoOHO-pallMOHATBHbBIE YPaBHEHHS

I'paduuaeckas mHTEpHIpETaLINsl YPABHEHUI C IBYMsI IEPEMEHHBIMU M CUCTEM
3.4 JIMHEHHBIX YPABHEHUM C IBYMs IepeMeHHbIMU. lIpumeps! penieHus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU

3.5 Pemienne TekCTOBBIX 3a/1a4 aJIreOpandeckKuM Crocooom

3.6 UmcnoBble HEpaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHOI

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIvHeitHbIe HEpaBEHCTBA C OJIHON NMEPEMEHHON

3.10 CucTteMbl TUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOI
4 OyHKINU

i1 [Tonstue ¢ynkuuu. OOnacTh ONpeNeNeHus W MHOXECTBO 3HAYECHUI
' ¢ynkuuu. CriocoOs! 3a1aHus PyHKIMH

4.2 I'padux pynxnum. Yrenue cBoicTB pyHKIMU MO €€ rpaduky

4.3 [Ipumeps! rpadukoB QpyHKINH, OTpaskalOLUIUX PeabHbIE MTPOLECCHI

W OyHKIMY, ONKCHIBAIONIAE TMPSIMYI0 H OOpaTHYIO MPOMOPIHOHATBHBIC
' 3aBUCUMOCTH, UX rpaduku

4.5 ®yHknuu y =x? y = x’

4.6 Oynaknuu Y = [x, Y = |x|

4.7 ['padmyeckoe pemieHue ypaBHEHUM U CUCTEM YpaBHEHHI




9 KUIIACC

Kon IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna v BBIMUCIECHUS
11 PanmonanbHble 4nciia, MppalMOHANbHBIE YHCIA, KOHEYHBIE M OCCKOHEUYHBIC
' JIECSITUYHBIE APOOU
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YNCIIa KaK OECKOHEUHBIE
12 JeCATUYHbIe ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM
' JIEMCTBUTEIbHBIX YUCET U KOOPAMHATHOU NpsAMOi. CpaBHEHUE IEHCTBUTENBHBIX
qucen
13 Apudmerndeckne NeHCTBUS C NEHCTBUTEILHBIMU YUCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpPYIKAIOIIEr0 MHUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyxkatomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubamxenus. Oxpyrienue uucen. IIpukuaka u oneHka
pe3yJIbTaTOB BBIYHMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHS C OTHOM IMEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIINXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHEHUH, CBOASIINXCS K KBaJIPaTHbIM
24 bukBagpatHoe ypaBHeHue. IlpuMmepsl pelleHUs ypaBHEHUH TpeTbed U
' YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKHUTEIIH
2.5 Pemenue npo6HO-palioHaIbHBIX YPaBHEHUI
2.6 CucreMsbl ypaBHEHH
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU U €0 Tpapuk
2.8 Pemenne cucreM AByX JIMHEMHBIX YPABHEHHM C JBYMS IEPEMEHHBIMU
29 Pemenne cuctem ByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEHHOE, a JPyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas uHTEpIIpETAIMS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Penrenune TekcTOBBIX 33124 aNredpanyecKuM crocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB € OJIHOM MEPEMEHHON
2.14 Pemienune cucrteMm TMHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa




['paduueckass MHTEpHpeTalyss HEPABEHCTB M CHUCTEM HEPABEHCTB C IBYMS

2.16
HepeMEHHBIMU

3 OyHKIMH

31 KBagpatnunas ¢yHkuus, e€ rpapuk u cpoictBa. IlapaGosa, KOOpAMHATHI
' BEpPLIMHBI 1apaldoJibl, OCb CHMMETPHUH NapadoJIbl

3.2 I'paduku pyrxuii y=kx, y=kx+b u ux cBoiicta

3.3 I'paduku Gyrkuit y=K/X, y = x* u ux cBoiicTBa

34 I'paduku pynkmuii , u UX CBOKCTBA
4 YucnoBele NOCIE10BATEIEHOCTH

41 Omnpenenenne U CrocoObI 3aaHMs YMCIOBBIX TOCIIENOBAaTEIbHOCTEH. 3aqanue
' [I0CJIEI0BATEIbHOCTH PEKYPPEHTHON (GopMyIIoif 1 popMyIioif N-ro wieHa

42 Apudpmerndeckass mporpeccus. Dopmyisl N-ro  wieHa apuMeTHYECKOit
' POTPECCUU, CYMMBI IIEPBBIX N YICHOB

43 I'eomerprueckas mporpeccuss.  PopMysbl N-TO  WiIEHA TE€OMETPUYECKOU
' IIPOTPECCUH, CyMMBI MIEPBBIX N YICHOB

44 N300pakeHne WICHOB apu(METHUYECKOW U TeOMETPUYECKOM IPOrpeccHii
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 CrnosxHbIe IPOLIEHTHI

HNPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOGOBaHMSA K PeAMETHBIM pe3yJibTaTaM
NPOBEPsIEMOro O0CBOECHHUS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOIO
TpeOOBaHUA o01mero oopazosanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBarTbh IOHATHSAMU: MHOXKECTBO, IIOJMHOXECTBO,
OIepanvy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATUAMMU:
rpad, cBa3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MpPU PELICHUU
3ajlay; YMEHHE HUCIOJIb30BaTh rpad)uyeckoe MpeCTaBIeHHe MHOKECTB
JUISl OTIMCAHMS PEaJbHBIX MPOLIECCOB M SIBICHUH, PU PEUICHUH 3a]a4

U3 IPYrUX Y4eOHBIX MPEAMETOB

YMenue OIICpHUPOBATH MOHATUAMU: OIPCACIICHUEC, aKCHUOMa, TCOpEMma,




J0Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATL HUCTUHHBLIC W  JIOXKHBIC
BBICKA3bIBaHUA, IIPUBOAWTL IIPUMEPBI W KOHTPIPHUMEPBI, CTPOHTH

BBICKA3bIBAHUA U OTPHUIIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypajJbHOE YHCIIO, IPOCTOE M
COCTaBHOE 4YHUCIO, JEIMMOCTb HATYPAJIbHBIX YHWCEJI, IIPU3HAKU
JIENUMOCTH, IIeJI0€ YUCIIO0, MOIYJb YHUCla, OObIKHOBEHHas ApoOb U
NecATUYHas IpoOb, CTAHIAPTHBIA BHJ YHCIA, PALIMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYECKHil KBaJpaTHBIM KOpPEHB;
YMEHHME  BBIIIOJIHATH JIEHCTBUS C 4YMCIAaMHM, CpaBHHUBAaTb U
YHOpAIOYMBATh YHWCA, MPEACTABIATH 4YUCIA HA KOOPAMHATHOU
IPSAMOM, OKPYIVIATh YHCIIA; YMEHHUE JenaTh INPUKUAKY U OLEHKY

pe3yJibTaTa BIYMCICHUN

YMeHue onepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM ITOKA3aTeeM,
apu(MeTUYECKU KBaJpaTHBIH KOPEHb, MHOTOWIEH, ajredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOW CTEHEeHH
OONbIlle CIWHUIBI; YMEHHUE BBIONHATE PACYETHI 1O (opMyIiaM,
npeoOpa3oBaHus IENbIX, JPOOHO-PALMOHAIBHBIX BBIPRKEHUNH H
BBIPAXKEHUI C KOPHSAMH, Pa3JI0KECHUE MHOTOWICHA HAa MHOXUTEIH, B
TOM 4YHCI€ C HCIONb30BaHHEM (OPMYyNl pPA3HOCTU KBAJpaTOB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBarh NOHATUSIMU: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C
OJIHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHE pEeIllaTh JUHEHHBIE U KBaJpaTHbIC YPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHS C OJHOM TEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPABHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble W JIpOOHO-pallMOHAIbHbIE HEPaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM UYHUCJIE€ IPU PELIEHUH 3a/1a4 U3 APYTUX MPEAMETOB
W TpaKTUYECKUX 3aJay; YMEHHE HCIOIb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPIMHATHYIO IJIOCKOCTH JUIS HM300pakKeHUs pPEIICHHH

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKINH, HYIU
byHKIHY, IIPOMEXYTKH 3HAKOIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HauOosblllee W HaMMEHbIee 3HAYCHUS
byHKLINY; YMEHHE OIEepUpOBATH MOHATHAMMU: npsmMas

MPONOPLUOHANIBHOCTD, JIMHEHHAs (QYyHKINS, KBagpaTuyHas (yHKLUS,




oOpaTHas TPOMOPLUOHATIBHOCTH, TMapabojia, Trumepoona; yMeHue
CTpouTh Tpaduku PYHKIUN, UCTIONB30BATh TPa(UKH AJIs OMPECIICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, Ul PEIICHHs 3a/1a4 U3 APYrHX
y4eOHBIX TMpPEIMETOB U peajbHOM JKU3HU; YyMEHHE BBbIpakaTb

(bOpMy.]'IaMI/I 3aBUCHUMOCTH MCKIY BEIMUMHAMU

YMenue OIIEpUpPOBAThH HOHSTUSIMU: I10CJIEI0BATEIBHOCTb,
apudMeTHuecKkass M TeOMEeTpuYecKas  IPOrPEeCcCHH;  yYMEHHUe
UCIOJIb30BaTh CBOMCTBA IMOCIIEAOBATENBHOCTEH, (OPMYNBI CyMMBI U
o0lIero 4jaeHa IpHU PEeLICHHU 3ajad, B TOM YHUCIE 3a7ad U3 APYTrux

yueOHBIX MPEIMETOB U peaTbHON KU3HU

VYMeHue pelaTh 3aJaud pa3HbIX TUIOB (B TOM YHCIIE€ HA HPOLIEHTHI,
JOJMM W 4YacTH, JBIKEHHE, paboTy, LEHy TOBapOB M CTOMMOCTH
MOKYIOK U YCIYT, HAJIOTH, 331a4 U3 00JaCTH yIIPABICHUS TUUYHBIMU U
CeMEWHBIMH  (HUHAHCAMH); YMEHHE  COCTABIISATh  BBIPAKCHHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbI 110 YCJIOBHUIO  3aJauH,
HCCIIEI0BATh MOJIyYEHHOE PELICHHE W OLIEHUBATh IPaBJONOA00HOCTh

IMMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh HNOHATUAMU: QUIYpa, TOUKA, OTPE30K, MpsAMasd,
JydY, JIOMaHasi, yroJjl, MHOIOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUHN TPEYrOJbHUKH, NPSAMOYIOJBHBIM TPEYTrOJIbHUK,
MearaHa, OMCCeKTpHca U BBICOTAa TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napajjiesniorpaMM, pomMO, TNpPSMOYTOJbHUK, KBajJpaT, Tpamneuus;
OKPYXHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; ymMeHue pemarhb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HU, Ha HAXOXKJEHHE T'€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB (huryp u (akroB
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YMeHue onepupoBaTh TMOHATUSMU: PABEHCTBO (UTyp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapalUIeIbHOCTh U INEPHEHAUKYJISAPHOCTh IPSIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIEHAUKYISAp, HAKIOHHAsA, MPOEKINs,
nogobue ¢puryp, noJo0HbIe TPEYrOJIbHUKN, CHMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSIMOM; YMEHHE DPaclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nogodue ¢Guryp, napasieqbHOCTh U NePHeHIUKYISIPHOCTD MPSIMBIX B

OKpY’KaroIieM MUpe
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YmMmenue OIICPUPOBATE  NTOHATHUAMM: JJIMHA, PacCCTOSHHC, yromia

(BCJ'II/I‘-II/IHa yrija, CHHyC U KOCHUHYC YyIJjia TPGYTOHLHI/IKE[), iomanb,




YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U O0OBEKTOB B OKPYKaIOILIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyIabl TepuUMeTpa U  IUIOIIAAN
MHOI'OYTOJIbHUKOB, JJUHBI OKPYXKHOCTH M IIJIOIIAJM Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJuleNeNUIe1a; YMEHUE INPUMEHATh IpPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYECKHE COOTHOIICHUS  JUIA

BBIYMCIICHUSI JITMH, PACCTOSIHUH, TUTOIIA e

12

YMmenune wu300pakaTh IUIOCKME (QHUTYppl W WX KOMOHMHAIUH,
IPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM

CHUMBOJIbBHOMY OITMCAHHIO
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YMeHue OIICPHUPOBATDH IIOHATHUAMMU: IpAMOYTOJIbHAA CHUCTEMaA
KOOpJAUHAT, KOOpAWHAThI TOYKH, BCKTOD, cymmMa BCKTOPOB,
MMPOU3BCACHHUEC BCKTOPA HA YHUCJIO, CKAJIISPHOC ITPOU3BCACHNEC BCKTOPOB;
YMCHHUEC HCIOJb30BATh BCKTOPBI MU KOOPAWHATHI JIA MPCACTABICHUS
JaHHBIX W PpCHICHUA 3ada4, B TOM YHCIC H3 APYIHUX y‘IC6HbIX

npeaMCETOB U peanLHoﬁ JKHN3HHU
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YMeHue onepupoBaTh IMOHATUSAMU: CTOJIOMKOBBIE M  KpPYrOBbIE
qUarpaMMbl,  TaOIWIBL, cpenHee — apudmMeThyeckoe, MeauaHa,
HauOoJplllee M HAaUMEHblIee 3HAUYEHHUs, pazMax YUCIOBOro Habopa;
YMEHHME  U3BJIEKAaTh, HMHTEPIPETUPOBATH M  NpeoOpa3oBBIBATH
uHGOpMalMIO, MPEICTaBICHHYI0 B TabluIax M Ha JauarpaMmmax,
OTpaKaroIlyl0 CBOMCTBA M XapaKTEPUCTUKU peajbHBIX MPOLECCOB U
ABJICHUM; YMEHUE pACIO3HAaBaTb W3MEHUMBBIE BEIUYMHBI B

OKpYXaroIieM MUpe
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YMeHue omnepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (CIy4dalHBIN
DKCIIEPUMEHT), DJJIEMEHTapHOEe COOBbITHE (PIEMEHTApHBIM HCXOJ)
CIIy4allHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIYYalHBIX COOBITUH B OMBITAX C
PAaBHOBO3MOJKHBIMHU DJIEMEHTAPHBIMU COOBITHSIMU;, YMEHHUE peliaTh
3aJjaud METOJIOM OPraHMW30BaHHOTO TMepedopa U C HMCIOIb30BAHUEM
MpaBuja YMHOXXCHHS; YMEHHE OIICHWBATh BEPOSTHOCTH PEATbHBIX
COOBITHIA W SIBJICHW, MMOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX M
MaJIOBEPOSATHBIX COOBITM B OKPYXKAIOIIEM MHPE H B JKU3HH;

3HaAKOMCTBO C IIOHATHEM HEC3aBUCHMBIX CO6I)ITI/II71; 3HaAKOMCTBO C




3aKOHOM OOJIBIIIMX YUCE U €TI0 POJIBIO B MACCOBBIX ABJICHUAX
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YMeHue BbIOMPATh MOAXONAIINNA W3YYCHHBIM METOJ IS PEIICHHS
3a/1a4ud, TPUBOAUTH MPUMEPhl MATEMATHUUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MaTEMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIIAIONIMECS  PE3YNIbTAThI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHS MATEMAaTHUKH KaK HAyKH, MPUBOJUTH
MIpUMEPbl MAaTEMAaTUYECKUX OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMHUPHOI HUCTOPHH

HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHUS

1 Yucna v BBIMUCIEHUS

11 Harypanbsble u nensle yucna. [Ipu3Haky 1eJIMMOCTH LEIbIX YUCes

L OOBIKHOBEHHBIE M JIECATUYHBIE  JApOOM,  MHPOLIEHTHI,  OECKOHEYHBIE
' HepuoIM4ecKue Ipoou

13 PammonanbHple  uMcna.  Apudmerndeckue onepanud ¢ palOHAIbHBIMU
' YUCIIaMH

14 JlelicTBuTenpHble 4Mcaa. ApH(pMETHUYECKHE ONepaluyd ¢ JeHCTBUTEIbHBIMU
' YUCIIaMH

L5 [TpubnuxKEHHBIE BBIYUCIEHUS, TpaBUJa OKPYIJIEHHs, MPHUKHIKA W OLEHKa
' pe3ysbTaTa BEIYUCICHUIN
2 Anrebpanueckue BhIpaKeHHs

2.1 BbykBeHHbIE BbIpaXKeHHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

’5 Crenenp ¢ 1ensiM TokazareneM. CTENeHb € paloOHAIBHBIM TOKa3aTeleM.
. CBolicTBa cTENIEHU

2.3 MHorouneHsl

2.4 Anrebpanueckas qpo0Ob

”E Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIEHHU. HencrBus c
' apu(METHIECKUMH KOPHSIMHU HATypallbHOW CTENICHN
3 VYpaBHEHUS U HEpaBEHCTBA




Henple u apoOHO-panMOHANBbHBIE YypaBHEHHS. CHCTEMBI W COBOKYITHOCTH

3.1 5
ypaBHEHUI
30 Lenbie u npoOHO-panoHabHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemienye TekCTOBBIX 3a1a4
4 YucnoBele NOCIE10BATEIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUSI IOCIIEA0BATEIbHOCTEN
10 Apugpmernyeckass U reomerpuueckas —nporpeccun. Dopmyna  CIOXKHBIX
' IPOLIEHTOB
5 OyHKUINU
OyHkusa, cnocodbl 3amanus ¢GyHkuuu. [papuk  Pynkuum. OO6macTh
OlpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu gynkmuu. IIpomexyTtku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOonpiiee w HanMeHbllee 3HaueHUE (YHKIMU Ha
OPOMEXKYTKE
6 Koopaunats! Ha IpsIMOi U IIIIOCKOCTH
6.1 KoopaunaThas npsimast
6.2 JlexapTOBbI KOOPIMHATHI Ha MIIOCKOCTH
7 ['eomerpust
7.1 ['eomeTrpuueckue Gpurypsl 1 UX CBOHCTBa
7.2 TpeyronpHuK
7.3 MHOroyronsHuKu
7.4 OKpy’>KHOCTb U KpYT
7.5 N3mMepeHue reoMeTpuuecKrux BeIMYNH
7.6 BexTops! Ha TII0CKOCTH
8 BeposITHOCTB U cTaTHCTHKA
8.1 OmnwucarenpHast CTaTUCTHKA
8.2 BepostHOCT
8.3 Komb6unnaToprka
8.4 MHoxecTBa
8.5 I'pacer




I'eomeTpus 7-9 xnmaccel

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpuss Kak OJAWMH W3 OCHOBHBIX pAa3JENIOB IIKOJBHOW MAaTEMAaTHKH,
MMEIOIIUI CBOEH IIeNIbI0 00ECTIeUnTh M3yYeHHE CBOWMCTB U pa3MepoB (QUTYp, UX
OTHOLIEHW M B3aUMHOE PACHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. LIeHHOCTh M3ydyeHUsI T€OMETPUHM Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYarOUIUICS YYUTCS MPOBOJUTD
JIOKa3aTEJIbHbIE PACCYKIACHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHUS, T0KA3bIBATh
VCTUHHBIE YTBEPKIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
pacCyXJIeHHs1 «OT IPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(opMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoil 1nenb0 W3ydeHUs TEOMETPUH SBIAETCA MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUH KAaK MaTEMaTUYECKHUX, TaK U MPAKTHUYECKHX 3ajad,
BCTpEYAIOIMXCsl B peanbHOM ku3HU. OOydvaromuics JOJDKEH HayYUThCA
OIpEeEIUTh T€OMETPUUECKYIO0 (UTYpY, ONHUCATh CIOBaMHU JaHHBIA 4EpPTEX HIN
PUCYHOK, HAalTH IUIOIIA/b 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIMTENIbHAS JUHUA B U3YYEHUH T€OMETPHH.
[Ipu pelmieHuu 3amad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMCS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMil, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTD MTOJIYYEHHOI'O pE3yJIbTaTa.

KpaiiHe BaxxHO MOAYEPKMBATH CBSI3U TEOMETPUM C APYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIONIb30BaTh OMPECICHUS T€OMETPUUECKUX PUryp
U TIOHSTUH, IEMOHCTPUPOBATH NMPUMEHEHUE MOJYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3M Haubojee SApKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuyeckue cooTHomeHUus», «Merton KkoopauHat» u  «Teopema
[Tudaropay.

VYueoOnnlii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPA3eIibl
conepxkanusi: «l'eomerpuueckne Qurypel W UX CcBoWcTBay, «l3MepeHue
r€OMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektopsy, «JIBrxkeHUs m1ockocTny, «IIpeodbpasoBanust mog00uMsD».

Ha u3yuenue yuebHoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9
Kjtacce — 68 4yacoB (2 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHUSA

7 KJIIACC

HavanpHbele noHsTusa reomerpun. Todka, mpsiMas, OTPE30K, JIyd. Yroa. Buasl yrinoB. BepTukanbHble U CMEKHBIE
yriel. buccekrpuca yria. Jlomanasi, MHOroyroiapHuK. IlapamiensHOCT U IEPIIEHANKYIISIPHOCTD IPSIMBIX.

Cummetpuunsbie ¢purypsl. OCHOBHBIE CBOICTBa OCeBOW cUMMETpHUH. [IprMepbl CHUMMETpUN B OKPYKAIOIIIEM MUPE.

OCHOBHbBIE TIOCTPOEHHUSI C MOMOIIBIO IUPKYJS M JHUHEWKH. TpeyroiabHUK. BbicoTa, menmnana, OuccekTtpuca, HX
CBOJCTBA.

PaBHOOEpEeHHBIN 1 PABHOCTOPOHHMI TPEYToJbHUKU. HepaBeHCTBO TpEYroJbHUKA.

CBolicTBa U IPU3HAKK paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.

CBOMCTBA U IPU3HAKU NAPAJUIEIBHBIX NPsIMbIX. CyMMa yriioB TPEYTrOJbHAKA. BHEIIHUE YTIIIbl TPEYTOJIBHUKA.

[IpssmMoyrosibHBIN TpeyroJbHUK. CBOMCTBO MEIHAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, MPOBEIEHHON K TMIIOTEHY3E.
IIpu3HaKku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBIN TPEYTOJIBHUK C yIiioM B 30°.

HepaBeHcTBa B reOMeTpuU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpeMa O OOJbILIEM yTiie
1 00JIBIIEH CTOPOHE TpeyroyibHUKA. [lepnenauKyisap u HakJIOHHas.

I'eomeTpuyeckoe MecTo ToueK. buccekrpuca yriia U CEpeuHHBIN NEPIIEHANKYISP K OTPE3KY KaK T€OMETPUYECKUE
MeCTa TOYEK.

OKpyXHOCTb W KpyI, XOpJa WU [OHaMeTp, HUX CBOMCTBA. B3anMHOE pacmoyio)KEHUE OKPYKHOCTH U IPAMOI.
KacarenpHass m cekymas K OKpyXHOCTU. OKpyXHOCTb, BIIMCAHHAs B YroJ. BmucaHHas W omnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpauku. [lapamienorpamMm, €ro mnpu3HAKW W CBOMCTBA. YacTHeIE cllydyad NapajieIorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKKU U cBoOWcTBa. Tpamnenus, paBHOOOKas Tparenusi, €€ CBOMCTBA U MPU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

Meron ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paseca 1 TeopeMa 0 IPONOPLUOHAIBHBIX OTPE3Kax.



Cpennue TMHUY TPEyroJdbHUKA U Tpaneuuu. L{eHTp Macc TpeyroiabHUKa.

[Tono6ue TpeyronbHUKOB, K03 durueHT noaoous. [Ipusnaku mogo0us TpeyroJbHUKOB. [IpuMenenue moaoous mpu
pEIICHUH MPAKTUYECKUX 3aad.

CaoiicTBa 1uiomajei reometpudeckux puryp. @opmMybl A7s TUIOMIAU TPEYTroJbHUKA, TapajieiorpaMma, poMoa u
Tpaneruu. OTHOIIEHNE TIOMAACH MOJ0OHBIX QUTYD.

Boruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema [Tudaropa. [Ipumenenue treopemsr [Iudaropa npu pemeHny NpakTUYECKUX 3a1a4.

CHHyC, KOCHMHYC, TaHIE€HC OCTPOIrO yria IpPsMOYIOJBHOIO TpPEYroJbHUKAa. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1ecTBO. Tpuronomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJbHBIE YIJbI, YIOJ MEXKIY KacaTeIbHOW M XOPIOH. YTIIBI MEXIY XOpAaMH U CEKYLIUMHU.
BrincanHbele U ONMCaHHBIE YETHIPEXYTOJBHUKU. B3auMHOE pacmoyiokeHue JBYX OKpYKHOCTeW. Kacanue OkpyKHOCTEM.
OO011ue KacaTeNbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yriaos oT 0 70 180°. OcHOBHOE TPUTOHOMETPUUIECKOE TOKIAECTBO. DOPMYIIBI TPUBEICHHUS.

Pemenne tpeyronbHuUKOB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB. PelleHne NpakTUYeCKUX 3axad ¢
UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanme nmogodus. [1ogo6me COOTBETCTBEHHBIX AIIEMEHTOB.

TeopemMa 0 npoW3BEAEHUH OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEACHHHM OTPE3KOB CEKYIIHMX, TEOpeMa O KBajJpare
KacaTeJIbHOM.

BekTtop, nnuHa (MOIyNib) BEKTOpPa, COHAIPABJICHHbIE BEKTOPBI, IPOTHUBOIOJIOKHO HAIMPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMyd HaJ BEKTOpaMH. Pa3jiokeHue BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE NMPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE JUISl HAXOXKICHHUS
JUITMH U YTJIOB.

JlekapToBbl KOOPAMHATHl HA IJIOCKOCTH. YPaBHEHUS MPAMOW U OKPY)KHOCTH B KOOpAMHATaX, MEpEceUYeHHe
OKPYXHOCTEHN U npsAMbIX. MeToa KOOpAMHAT U €T0 MPUMEHEHHE.



[IpaBunbHBIE MHOTOYTOJNIBHUKU. J{mMHA OKpyx)HOCTH. ['pagycHas u paguaHHas MEpa yIiia, BIYUCIEHUE JJIUH IyT
oKpykHocTel. [nomane kpyra, ceKTopa, CErMeHTa.
JIBVOKEHUS TIIIOCKOCTH M BHYTPEHHUE CUMMETpUHU (GUryp (31eMeHTapHbIe TIpeacTaBieHusl ). [lapamienbHblii mepeHoc.
[Tosopor.
HNJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl yueOHOT0 Kypca «I 'eoMeTpus» XapaKTepU3yrOTCs:

1) naTpuoTHYECKOE BOCIIMTAHHUE:

MPOSIBJIEHUEM HWHTEpPECa K MPOIUIOMY M HACTOAIIEMY POCCHMCKOM MAaTEMATHUKH, IEHHOCTHBIM OTHOLICHUEM K
JTOCTHKEHUAM POCCUMCKUX MAaTEMATHUKOB U POCCHUMCKON MATEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX TOCTHKEHUN B
JIPYTUX HAayKax W MPHUKIAIHBIX chepax;

2) rpa’kIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaau3allud ero ImpaB, IMPEJCTaBICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHUH, MpOLENYyp TpakJIaHCKOro OOIIecTBa
(HammpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHUIO ATHYCCKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHICCKUM
MIPUMEHEHHUEM JIOCTUKEHUI HAYKH, OCO3HAHUEM BaXKHOCTH MOPAITBHO-3TUYECKUX MTPHUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOW HA aKTMBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3aa4 MATEMATHYECKOW HAMPABJICHHOCTH, OCOZHAHUEM
BOXHOCTU MaTEMaTUUECKOTO 00pa30BaHUs HA IPOTSHKEHUU BCEH KU3HM JJIs YCIICIIHON MPO(EeCCUOHAIBHOU IESITETbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBUIYAIHHON TpaeKTOpHUU 00pa30BaHUs
Y ’KU3HECHHBIX IUIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHATBLHOMY W ACTETUYECKOMY BOCIPHUATHIO MAaTEMATHYECKUX OOBEKTOB, 3a]ad, PEIICHHIA,
pacCykJI€HUW, YMEHUIO BUJIETh MATEMATUUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HeHHOCTH HAYYHOT'0 O3HAHMS:

OpHCHTAIUEH B NIEATETLHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHs 4YEJIOBEKa, NPUPOILI W OOIIECTBAa, NMOHMMAaHHWEM MAaTEMaTUYeCKOW HAayKH Kak Cgepbl YeIOBEYECKOM
JEeSATEIIbHOCTH, JTanoB €€ pa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTHS ITUBWIM3AINH, OBIAJCHUEM SI3bIKOM MaTEMAaTHKH U
MaTeMaTUYeCKON KYJIBTYPOH KaK CPEJCTBOM IMO3HAHUS MHpPA, OBIAJCHUEM MPOCTEHITMMHI HaBBIKAMU MCCIIEI0BATEIHCKON
TeSTEIILHOCTH,

6) puznyeckoe BocnuTaHue, GopMUpoOBaHHE KYJIbTYPhI 310POBbSI H SMOIIMOHAIHHOTO OJIATOIOJTY YH:

TOTOBHOCTBIO IPUMEHATHh MaTEMAaTHUCCKUE 3HAHUS B MHTEPECaxX CBOCTO 3/I0POBbsI, BEACHUS 3I0POBOTO 00pasa KU3HU
(3mopoBoe mHTaHWE, COATAHCHUPOBAHHBIM PEXKUM 3aHITHH W OTABIXa, pETyspHas (Qu3ndeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKa peiieKCHH, MPU3HAHIUEM CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOTHYECKO€e BOCIIUTAHNE:

OpHCHTAallel Ha MPUMEHEHNE MaTeMAaTHUYECKUX 3HAHWK ISl PEIICHUS 3a7a4 B 00JJaCTH COXPAHHOCTH OKPYXKaIOIIeh
Cpenpl, IUIAHUPOBAHHUS TOCTYNKOB W OIEHKH WX BO3MOXKHBIX TOCICACTBUN MJII OKPYXAIOMIEH Cpelbl, OCO3HAHHUEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) aganTanus K H3MEHSIOMMMCS YCJIOBHAM CONMAIBLHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3
MPAKTUYECKYIO JCSITEIHOCTh, B TOM YHCIIE YMEHUE YIUTHCS Y APYTUX JIFOACH, MPUOOPETaTh B COBMECTHOM JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OTbITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4YHCIEe (POPMYIUPOBATH UJECH, MOHSTHS, TUIIOTE3BI 00
00BEKTaX U SBIEHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABaTh JCPUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCHIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINN
KOHTPMED, KOPPEKTUPOBATh NMPUHUMACMBIC PEIICHHUS U JIeHCTBHsI, (JOPMYIMPOBATh M OIICHUBATH PUCKH U TTOCIICICTBHSI,
dbopMUpOBATH OIBIT.



METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebLHBIE YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Ba3oBble Jijornueckue 1eicTBUA:

BBISIBJISITh M XapaKT€PU30BaTh CYLIECTBEHHBIEC IPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MIOHATUMN, OTHOIIEHUN MEXIY
HOHATUAMHU, (POPMYIUPOBATH ONPEICIICHUS MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIM NMPU3HAK KacCU(PHUKaALUH,
OCHOBaHU /1J1s1 0000LIEHMSI U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIMPOBATh U PEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHbBIE U OTPULATENbHBIC, €IUHUYHBIE,
YaCTHBIE U OOIIKE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUUs B (DaKTax, NaHHBIX, HAOIIOACHUSIX U
YTBEPKICHUSX, IPEIaraTb KpUTEPUHN JUIsl BBISIBICHUS 3aKOHOMEPHOCTENW U TPOTHUBOPEYUI;

nenaTb BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX W HHAYKTHBHBIX YMO3aKIIOUEHHM,
YMO3aKJIFOUECHHH 10 aHAJIOTHH;

pa3buparh J0Ka3aTebCTBA MaTEMaTHMUECKUX YTBEpXKIEHUN (IpsIMble W OT NPOTHUBHOIO), HPOBOJUTH
CaMOCTOSITENIbHO HECJIOXHbBIE J0Ka3aTeIbCTBA MAaTEMaTUYECKUX (DAKTOB, BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTD
PUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh COCO0 penieHust yueOHOW 3aJauu (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHMsSI, BHIOMpPATh HamOoJee
NOAXOSIINNA ¢ YUETOM CaMOCTOSATENbHO BbIIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

UCIIOJIb30BaTh  BOMPOCHl KAaK  HCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HaHWS, (OPMYIHUPOBATh  BOMPOCHI,
dbukcupylonme MpoTUBOpPEYHe, MpodIeMy, CaMOCTOSTEILHO YCTaHABIWMBATh MCKOMOE W JaHHOE, (pOpMUPOBATH
TUTIOTE3Yy, apTYMEHTHUPOBAThH CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOJBIIIOE WCCISAOBAHKUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOTO0 00BhEKTa, 3aBUCUMOCTEH 00bEKTOB MEXTy COOOiA;
CaMOCTOATENFHO (OPMYIHPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;



IMPOTHO3UPOBATH BO3MOKHOC PA3BUTHUC IPOLCCCA, da TAKIKC BbIIBUI'ATh IMPCAIOJOKCHHA O €0 Pa3BUTHH B HOBLIX
YCIIOBHAX.

Pabora ¢ unopmanmei:

BBISIBIISATh HEOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JIJISI PEIICHUS 33/1a4H;
BBEIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIINIO PA3IMYHBIX BUIOB U (HOPM
MpeICTaBJICHMUSI,;

BBEIOMpATH (OpMY IpeCcTaBlIeHUs MHGOPMAINN U WUTFOCTPUPOBATH PEIIaeMbIe 3a/1auyd CXE€MaMH, TharpaMMamH,
WHOM TpauKOM U UX KOMOMHAIIUSAMU;

OIICHMBATh HAJEKHOCTh MH(POPMALUU MO KPUTEPHUSM, MPEIOKEHHBIM YUYUTEIEM WIH CHOPMYITUPOBAHHBIM
CaMOCTOSATEIBHO.

KoMMmyHnKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXAEHUS B COOTBETCTBHM C YCIOBUAMHM U LEISIMU OOLIEHMS, SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS M0 XOAY PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B XO0JIe OOCYXIEHHUS 3a/laBaThb BONPOCHI IO CYIIECTBY OOCYX)AaeMOW TeMbl, IPOOJEMBI, PEIIAEMON 3aJauH,
BBICKA3bIBaTh WJIEW, HALEJICHHbIE HA TOMCK PEIICHMS, COMOCTABISATH CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMdle M CXOJCTBO MO3ULIMNA, B KOPPEKTHOH ¢opMe (HopMyIupoBaTh
pPa3HOIIIACHsl, CBOU BO3PAXKEHUS;

IPEJICTaBIISTh Pe3yNbTaThl PEUICHUs 33a4H, SKCIEPUMEHTA, UCCIEIOBAHUS, TPOEKTa, CAMOCTOSTEIbHO BBIOUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIMU U OCOOCHHOCTEH ayIuTOPHUU;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HMHAMBUAYaJIbHOW pabOThl MPU PELICHUU YUYEOHBIX
MaTeMaTUYECKHX 3a/1ay;

NPUHUMATh 1EJIb COBMECTHOM MAESITEeNbHOCTH, IJIAHUPOBATH OPraHMU3ALMI0 COBMECTHOW pabOThl, paclpeAeiisTh
BU/JIbI paboOT, TOTOBAPUBATHCA, 00CYXKAATh MPOLECC U pe3yabTaT pad0Thl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (Qopmax padoTsl (00CyXkaeHHs, OOMEH MHEHHMSIMH, MO3TOBble IITYpMbI U ApYyTHUE),
BBITMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JCHCTBUS C APYTMMH 4YJI€HAaMHU KOMaHbl, OLIEHUBATh
KaueCTBO CBOET0 BKJIaJla B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOICHCTBHUS.



PeryisiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE JeiCTBUS

Camoopranuzanus:

e CaMOCTOSITEIILHO COCTAaBIISATH IUIAH, AJITOPUTM PEIICHUS 3aaa4yu (WM €r0 YacTh), BEIOMPATH CIIOCOO pEIeHUs C
y4€TOM UMEIOIIHUXCSA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI
pelieHuit ¢ ydéTomM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJIBLHbIN MHTE/JIEKT:

e BJIJICTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IMPOIIECCa U pe3yIbTaTa pelIeHus MaTeMaTHUYeCKOM 3a/1a4u;

e TIPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3a1a4M, BHOCUTh KOPPEKTHUBHI B JICSITEILHOCTh
Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHUE pe3yjbTaTa ACSATEIBHOCTU IOCTABICHHOW II€JIM U YCJIOBHUSM, OOBSCHATH MPUUYUHBI
JIOCTHKEHUSI WM HEJOCTHXKEHHUS 1IeTTU, HAXOAUTh OLTHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus B 7 Kjacce 00y4yaroLUiics MOIY4YHT CIEAYIOINE IPEeIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh W3y4yeHHbIE T€OMETpUYECKHE (DUTypbl, OMNpeNensTh HX B3aUMHOE pACMOJIOKEHUE, H300paxkaTh
reOMETPUYECKHUE (PUTYPBI, BHITIOIHATh YEPTEKU M0 YCIOBUIO 3a/1auu. 3MepsITh JTMHENHBIE U YTIIOBbIE BEIMYMHBIL. PemaTh
3a/1a4M Ha BBIYKMCIICHUE JJIMH OTPE3KOB U BEJINYMH YIJIOB.

Henath TpyOyr0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEIUYHH IMPEAMETOB B PEAIbHOM >KU3HHU, Pa3MEpPOB MPUPOJIHBIX
00bekToB. PaznuuaTh pazMepsl 3THX 00BEKTOB MO NOPAIAKY BETUUHHBI.

CTpouTh 4epTE)RH K TEOMETPUUYECKUM 3aJa4aM.

[Tonp30BaThCs TpPU3HAKAMU PABEHCTBA TPEYTrOJHHUKOB, HMCIOJIb30BaTh MPU3HAKA W CBOMCTBA PAaBHOOEIPEHHBIX
TPEYTOJIBHUKOB ITPU PELICHUU 3a/1a4.

IIpoBOAUTE JIOTHYECKHE PACCYKIAECHUS C UCIIOIB30BAHUEM F€OMETPUUECKUX TEOPEM.



Ilonp30BaThCAd IPU3HAKAMM PABEHCTBA IPSAMOYTOJBHBIX TPEYTrOJbHHUKOB, CBOMCTBOM MEIMAaHbI, MPOBEAEHHOU K
TMIIOTEHY3€ MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH T'€OMETPUUECKUX 3a/1a4.

OmnpenensaTh MapayuieIbHOCTh MPSAMBIX C TMOMOIIBIO YIJIOB, KOTOpbIE 00pasyeT ¢ HUMHU cekymas. OnpenensiTh
[apaJJIENBHOCTD MPSAMBIX € ITIOMOIIBIO PABEHCTBA PACCTOSHUNA OT TOYEK OJAHOM IIPSIMOM 10 TOYEK IPYroil MPSMOM.

Pemats 3aaun Ha kieTyaToi Oymare.

[IpoBOAWTHL BBIYUCICHUS M HAXOIWUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHHs YIJIOB B T€OMETPUYECKUX 3ajadax C
UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU HEPECEUECHUU
JBYX IapaJuIeIIbHbBIX IPSAMBIX CEKYLICH. PelaTh MpakTUYecKue 3a1aui Ha HaX0XKACHUE YTIIlOB.

Bnagerb MOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENeNaTh OUCCEKTPHUCY YIiia MU CEepPEeAMHHBIHN
NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOYEK.

@opMyIMpoBaTh OIPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl M JHaMeTpa OKPY)KHOCTH, IIOJIb30BATbCA HX
CBOMCTBAaMHU. ¥YMETh IPUMEHATH 3TH CBOMCTBA IPU PELLICHUU 3a1ay.

Brnaners NMOHATMEM ONMCAaHHOM OKOJIO TPEYrOJIBHUKA OKPYKHOCTH, YMETh HaxXOIWTh €€ wLeHTp. llosmb3oBarbes
(akTaMu O TOM, UTO OHMCCEKTPUCHI YIJIOB TPEYrOJbHHKA MEPECEKaloTcs B OJHOW TOUYKE, U O TOM, YTO CEpPEAUHHbIE
NIEPIIEHMKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJJHOM TOUYKE.

Brnaners moHATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O NEPNEHIUKYJISIPHOCTU KacaTEeIbHOU U
paauyca, IpOBEAEHHOTO K TOUKE KaCaHMUS.

ITonp30BaThCA NPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IIOHUMATh UX IPAKTUYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOECHUS C IIOMOLIBIO LIUPKYJIS U JIMHEUKH.

K xoHI1y 00yueHus B 8 kjacce 00y4aroLuiics MOIY4YHT CIEAYIOIINE IPEIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTBI, I10Jb30BAaThCS MX CBOMCTBAMU IIPU PELICHUU
reOMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKU NIEPECEUCHUS MEIMaH TPEYTOJIbHUKA (LIEHTPa MAcCC) B PEIICHUH 3a]1a4.

Brnaners mnoHsTMEM CpenHEW JIMHUM TPEYrOJbHMKA W TpallelWH, IPUMEHATh HX CBOWCTBA IIPU PELICHUH
reoMeTpuueckux 3anad. [lons3oBarbcs Teopemon danmeca U TEOPEMON O MPONOPLMOHAIBHBIX OTPE3KAX, NPUMEHATh HUX
JUISl PEILIEHUS TPAKTUYECKUX 3a/1a4.

[TpumeHsTh IpU3HAKYU TOA00HS TPEYTOJILHUKOB B PEILICHUN F€OMETPUUECKUX 3a]1au.



[Tonmp3oBaThess  Teopemort Iludaropa s pemieHHsT TEOMETPUYECKHX M TIpakTUdeckux 3amad. CTpouTh
MaTeMaTHYECKYyI0 MOJIe]Ib B MPAKTHUUYECKUX 3ajadax, CaMOCTOATENIBHO JeiaTh 4epTEéX U HAXOJIUTh COOTBETCTBYIOIIUE
JUTHHBI.

Bianers moHATHSMU CHHYCA, KOCHHYCAa W TaHT€HCA OCTPOIO yria MPsSMOYTOJbHOTO TpeyrojbHHKa. [1oyb30BaThCs
STUMH MOHITHUSMHU JIJISL PEIICHUS MPAKTUYCCKUX 3a7a4.

BeraucnsaTs (pa3auaHbBIMU CTIOCOOAMH ) TUIOIIAAh TPEYTOIbHUKA U IO MHOTOYTOJIBHBIX GUTYp (TIOJIB3YACH, T/Ie
HE00XO0IUMO, KAJIbKYJISITOpOM). [IpuMEHSITh TTOJTydeHHbIE YMEHUS B IPAKTUUECKUX 3a/1auax.

Bianets moHATHAMU BIIMCAHHOTO M LIEHTPAJILHOTO yTIJIa, UCIOJIH30BaTh TEOPEMBI O BIIMCAHHBIX yIiaxX, yIriax MEXIy
XopJilaMH (CEKYIIMMU) U yIiie MEXK/y KacaTeJIbHOW M XOPAOH MPHU PEIICHUHU TeOMETPUICCKHUX 3a1a4.

Brnagets MOHATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA, MPUMEHSITH CBOWMCTBA OMHCAHHOTO YETHIPEXYTOJILHUKA TIPU
pEIICHUH 3a7a4.

[IpuMeHATh TOyYeHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMATHYECCKHUE MOCIH IS 3a7ad pealbHON KU3HH U
IIPOBOJIUTH COOTBETCTBYIONINME BBIYUCIICHUS C NMPUMEHEHHUEM IMOA0OUSI U TPUTOHOMETPHHU (TOJIBb3YSCh, I1e HEOOXOAUMO,
KAJIBKYJISITOPOM).

K konity o6yuenus B 9 kij1acce o0yqaroniaics MoJyduT CIASAYIONe PEAMETHBIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMU OCTPBHIX VYIJIOB, HAXOAUTh C UX I[IOMOINBIO Pa3IMYHBIC AJIEMCHTHI
IPSMOYTOJBHOTO TPEYTroJbHUKA («PEIICHUE MPSIMOYTOJBHBIX TPEYTOJBbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA)
JUTMHBI M YTJIBI JIJI1 HETaOJIUYHBIX 3HAUCHUH.

[Tonp3oBaThes (opMyaaMyd TPHUBEACHUS W OCHOBHBIM TPHUTOHOMETPHYECKHM TOXKIACCTBOM JUISI HAXOXKICHUS
COOTHOIICHHH MEXTy TPUTOHOMETPUICCKUMHU BETHIMHAMMU.

Hcrnonp30BaTh TeOpEMBbl CHHYCOB M KOCHHYCOB JIJII HaXOXKJICHUS PA3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEIICHUE
TPEYTOJILHUKOBY ), MPUMEHSTh UX IIPU PEIICHUH TEOMETPHUECCKUX 3a/1ay.

Brnagers monsTHSMU TIpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOM00HBIX ¢uryp. [lomp3oBaTthes
CBOMCTBaMHU MOJI00MS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUYUCIATh JJIMHBI U HAXOJUTh YTIIbI y MOM00HBIX Guryp. [IpumeHsTh
CBOMCTBA MOI00MS B MIPAKTUYCCKUX 3a/1a4aX. YMETh IPUBOJINTH MMPUMEPHI MMOAOOHBIX (PUTYp B OKpY>KAIOIIIEM MUDE.

[Tonp30oBaThCS TEOpEMaMU O TMPOU3BEICHUH OTPE3KOB XOPI, O TMPOM3BEACHHUH OTPE3KOB CEKYIIHWX, O KBajpaTe
KacaTeJIbHOM.



[Tonb30BaTbCA BEKTOpaMH, MOHUMATh MX T€OMETPHUUECKUA U (DU3MYECKHM CMBICI, TPUMEHATh UX B PELICHUU
reOMETPUUECKUX U (pu3nueckux 3anad. [IpuMeHATh cKansipHOe NPOU3BEICHUE BEKTOPOB JIJIsl HAXOKACHUS JIUH U YTJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B PEIICHUH I'€OMETPUYECKUX U MPAKTHYECKUX
3a/1ad4.

Biianers NOHATUAMU HNPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI JYTH OKPYKHOCTU U paJuaHHON
MEpBI yIIa, YMETh BBIYUCIIATH IIIOIIAAb KPYyra U ero yacteil. [IpuMeHaTs nojlydeHHbIe yMEHU B IPAKTUYECKUX 3a1ayax.

HaxoauTs ocu (MK LIGHTPBI) CAMMETPHUH (PUTYpP, TPUMEHSTH IBUKEHUS IMJIOCKOCTH B MPOCTEUIIIHNX CITydasiX.

[IprMeHATh MOJIy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIHW JUISA 3a1a4 PeajJbHOM JKU3HH U
MIPOBOJIUTH COOTBETCTBYIOIINE BBHIYHMCICHUS C TIPUMEHEHUEM MOJ00US U TPUTOHOMETPUUECKUX (PYHKIUH (ITONB3YSCh, T
HEOO0XOIMMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kourpoubusie | IIpakTnyeckue (mupp )
NPOrpamMMblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 I/DI() cBoicTBa. M3me erime I‘GOMC%“) I/IEIIIGJCKI/IX 14 bubmorexa HOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYHH
bubmuorexa [JOK
2 T 22 1
PEYTOIBHMIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble IpsiMbIe, CYMMa YTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. ['eomeTpruueckue 1 1 bubnuoreka LIOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
5 II 600 4 1
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
N HaumeHoBaHMe pa3nejioB M TeM Kontpo (uudgposbie)
pakTuy
n/n NMporpaMmbIl Bcero | abHbIE o0pa3oBaTejibHbIE
eckne padboThl
padoThI pecypchbl
N bubmmoreka  I1IOK
1 4 12 1
STHPEAYTOTBIII https://m.edsoo.ru/7f417e18
T o
IIPOITOPLIHOHAIBHBIX Kax, I HBI
POTIOPH P ’ A https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKU
. Ilnomans. Haxoxaenue Hnoclglanen 14 . Eubimorexa [TOK
TPEYroJIbHUKOB M MHOTOYTOJIbHBIX  (PHUTYD.
eyt a P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema  Iluparopa u  Havana 10 1 bubmuoreka  LIOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
5 oanaI?III:LJ.IIZIq:T: I;I;(YK(I){J?:::I;(HBI?:CC:;{;IEEHZ 13 1 buommorexa LHOK
pert ' . https://m.edsoo.ru/7f417e18
K OKpyxHocTu. Kacanue okpyxHOCTeM
bubmoTeka LHOK
6 I1 , 0000 i 4 1
OBTOPCHILE, OBODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBLIEE  KOJIMYECTBO YACOB IIO 68 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM nu¢poBbIe
Ne i/ P Konrpoiabusie | Ilpakruueckue (witcpp )
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnuorexa [IOK
cuHycoOB. Pelienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3oBanue nogodus. Merpuueckue 10 1 bubnuoreka [LIOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
4 9 1
JlexapTOBbI KOOPIMHATHI HA TIOCKOCTH httos://m.edsoo.ru/7fA1a12c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JlJTMHA
5 OKPY’KHOCTH M ILIOLIAAb Kpyra 8 brbsmorexa HOK
Py N pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanaei
6 JIBUKCHHSI TTIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 7 5 bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HOYPOYHOE IIVTAHUPOBAHME 7 KJIACC

KoJsimuecTBo yacoB DJIeKTPOHHbIE
(1)
':;'H Tema ypoka Beero Konrpouabsnsie | IIpakruyeckue fl[:;:ennﬂ :)Ig[il;l;zi:fenbﬂme
padoTsbI padoThbI pecypesr
1 [Ipocreiimme reomeTpuuecKue 1 bubmmoreka [IOK
00BEKTHI https://m.edso0.ru/8866b724
2 MHOroyrojasHUK, JIOMaHas 1 bubsmorexa [IOK
https://m.edsoo.ru/8866ch6a
3 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 bubmmorexa LIOK
https://m.edso0.ru/8866c7be
5 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
N3mepeHne TMHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BBIYHCIIEHUE OTPE3KOB U 1
yIJIOB
N3mepeHne TMHEHHBIX U YTIIOBBIX
10 BEJINYMH, BBIYMCIICHHE OTPE3KOB U 1 Bubmrorexa LIOK
https://m.edso0.ru/8866¢3ea
yTJIOB
H3mepeHune TMHENHBIX U YIIIOBBIX
11 BEJINYUH, BBIUNCIIEHUE OTPE3KOB U 1
yIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3Mepenne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIICHUE OTPE3KOB U
yIJIOB
[Tepumerp u mnomans ¢uryp,
13 COCTaBIICHHBIX U3
HPSIMOYTOJIbHUKOB
[epumerp u iomans Guryp,
14 COCTaBJICHHBIX U3
HPSIMOYTOJIbHUKOB
[loHsiTHE O paBHBIX TPEYTOJBHUKAX
15 u HepBI/IIIHIfI)e HpeﬂcfaB};IreHI/Iﬂ 0 bubmiorexa LIOK
https://m.edso0.ru/8866ce80
paBHBIX GUTypax
16 Tpu npu3Haka paBeHCTBa bubnuoreka [LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuoreka LIOK
TPEYTOJIBHUKOB https://m.edsoo0.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubnuoreka [LIOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYTrOJbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYTOJbHUKOB
1 Tpu npusHaka paBeHCTBa bubnuoreka [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e88e
99 IIpu3Haky paBeHCTBa
PSMOYTOJIbHBIX TPEYTOJIbHUKOB
93 IIpn3Haku paBeHCTBa

IPSMOYTOJIbHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOHCTBO MeIUAaHbI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmiorexa LIOK
PAMOYT . peyr ’ https://m.eds00.ru/8866e9ec
IPOBEIEHHON K TUIIOTEHY3€
CBOHCTBO MeqUaHbI
25 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOenpeHHbIC U bubnuorexa [IOK
PABHOCTOPOHHHE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBa bubnuoreka [LIOK
PaBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3Haku u cBOMCTBa bubnuorexa LIOK
PaBHOOCIPEHHOTO TPEYTOIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBOMCTBa bubnuorexa LIOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26c
30 HepaBeHcTBa B reomeTpun
bu6nmmoreka [IOK
31 H
CPABEHCTEA B TEONETpHH https://m.edsoo.ru/8866e3a2
32 HepaseHnctsa B reomeTpun
33 HepaseHncTBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bubnuoreka [LIOK
yriom B 30° https://m.eds00.ru/8866eb22
35 IIpsAAMOYTONIBHBIN TPEYTOJIBHUK C
yraom B 30°
36 KonTtponbHas paboTa o teme bu6mmoreka [IOK
"TpeyronbHuKH" https://m.edsoo.ru/8866ecbc
37 [TapannensHble IpsSIMBIE, UX bubmuoteka [IOK
CBOMCTBA https://m.edso0.ru/8866ef64
38 [TsaTe1it moctynat EBknuaa



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpect nexarniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
00pa3oBaHHBIC TIPH TIEPECCUCHUN
napajuieIbHbIX TPSIMBIX CEKYILEH

bu6mmoreka [IOK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH N1EPECEUCHUN
[apaJUIEIbHBIX IPSIMBIX CEKYyILEH

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH N1EPECEUCHUN
[apaJUIEIbHBIX IPSIMBIX CEKYyILEH

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE NPH NTEPECEUCHUN
MapaJIEIbHBIX IPSIMBIX CEKYyILEH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE MPH NEPECEUCHUN
MapaJJIEIbHBIX IPSIMBIX CEKYILEH

bu6mmoreka I[IOK
https://m.edso0.ru/8866f3b0

44

HpI/ISHaK napaJisiCJIbHOCTH IIPAMBIX

Yepe3 paBEeHCTBO PACCTOSIHUM OT
TOYEK OJTHOM IPSIMOM 10 BTOPOU
IPSIMON



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamieabHOCTH MPSAMBIX
Yyepes paBEHCTBO PACCTOSIHUM OT

4 TOYEK OJTHOM MPSAMOM 10 BTOPOil
psIMOi
46 CyMMa yrJioB TpeyrojbHUKa bubmorexa HOK
https://m.eds00.ru/8866f630
47 CyMMa yrJIoB TpeyrojbHUKa bubmorexa HOK
https://m.edso0.ru/8866f8ba
48 Buetnue yribl TpeyroyibHuKa bubmmorexa [IOK
https://m.edsoo.ru/8866fa5e
49 Buetnue yribl TpeyroyibHuKa
KonTtponpsHas pabora o Teme
50 "HapEII)J'IJ'IeJ'ILHLII)e IpsIMbIE, CyMMa bubmiorexa LIOK
| https://m.edsoo.ru/8866fe6e
YIJI0B TPEYTOJbHUKA
51 OKpy’>KHOCTb, XOP/Ibl U TUAMETP, UX bubnuoreka [LIOK
CBOICTBa https://m.edso0.ru/88670800
52 KacarenbHas kK OKpy>KHOCTH bubmmorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy’KHOCTb, BIIMCAaHHAs B YTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
55 ITonstue o 'MT, npuMeHeHue B bubnnoreka [IOK
3aJadax https://m.eds00.ru/8867013e
56 ITonsatue o 'MT, npuMeHeHue B bubnnorexa [IOK
3a7a4ax https://m.eds00.ru/88670508
BuccekTpuca u cepeMHHBIN
57 NEPIEHIUKYIISAP KaK
reoMeTpUUYECKHEe MECTa TOUEK
58 OKpyXHOCTbH, OTTUCAHHASI OKOJIO bubnuotexa [IOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEyroJibHUKA https://m.edso0.ru/88670a62
59 OKpy’KHOCTb, OITMCAaHHAs OKOJIO 1
TpPEeYrojbHUKa
60 OKpyXHOCTb, BIIUCAHHAS B 1 bubanoreka [IOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B 1
TPEYrOJIbHUK
62 [Ipocreitmme 3a1auun Ha 1 bubnuoreka [LIOK
MOCTPOCHUE https://m.edso0.ru/88671188
63 [Ipocreitmme 3a1auu Ha 1 bubnuoreka [LIOK
IIOCTPOEHHUE https://m.edso0.ru/886712d2
KonTponbhas pabota 1o teme
64 "OKpYKHOCTb U K 1 bubmmorexa [IOK
Py Py | https://m.eds00.ru/88671462
['eomeTpuyeckue mOCTpOCHUs
[ToBTOpEeHME 1 0000IICHNE 3HAHUHT
65 OCHOBHBIX TOHSITUH ¥ METOJIOB 1 bubmmorexa [IOK
A https://m.edso0.ru/886715b6
Kypca 7 Kiacca
bu6nmmorexka [IOK
66 " 0 1
TOTOBA KOHTPOUBHAT pabOTd https://m.edso0.ru/886716ec
[ToBTOpeHue u 0600IIEHNE 3HAHUT
67 OCHOBHBIX IMOHATUNA U METO/IOB 1
Kypca 7 kiiacca
[ToBTOpeHue 1 0600IIEHNE 3HAHUHT
68 OCHOBHBIX ITIOHATHH U METOIOB 1 bubnmorexa LIOK
https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi  o0pa3oBaTesbHbIE
padoThbI padoThbI
pecypchbl
1 [Tapamenorpamm, ero Ipu3HaKH U 1 bubmmoreka [IOK
CBOMCTBA https://m.edso0.ru/88671af2
5 [Tapannenorpamm, €ro Npu3HaKu U 1 bubnnoreka [IOK
CBOMCTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, €ro Npu3HaKu U 1 bubnnoreka [IOK
CBONCTBa https://m.edsoo.ru/88671ca0
YacTtHble ciiyyau napajieorpaMMoB
4 (mpsimo OHszHK 013\46 KBa, paT) ux 1 bubmmorexa [IOK
PrMeyT > PONID, KEAAPAT), https://m.edso0.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTtHble ciy4yan mapaiesorpaMMoB
5 (mpsimo Oﬂinlil/IK (I:M6 KBa, paT) ux 1 bubmorexa HOK
PAMOYT L POMO, KBajIpat), https://m.edso0.ru/88671f20
MIPU3HAKU ¥ CBOMCTBA
YacTtHble ciy4yan mapaiesorpaMMoB
6 (psimo Oﬂinlil/IK (I:M6 KBa paT) 1704 1 brbmmorexa [IOK
PAMOYT D POMO, KBajIpat), https://m.eds00.ru/8867209¢c
MIPU3HAKU ¥ CBOMCTBA
bu6nmmoreka [IOK
7 T 1
patetst https://m.edso0.ru/88672358
8 PaBHOOOKas M1 TPAMOYTOJIbHAS 1 bu6mmoreka [IOK
Tparnenun https://m.eds00.ru/8867252e
9 PaBHOOOKAs M TPAMOYTOJIbHAS 1 bu6mmoreka [IOK
Tpaneuuu https://m.edso0.ru/88672858
10 MeTton yABOEHHUS METHAHBI 1 bubnuoteka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edsoo.ru/88672b14

11 LleHTpanbpHasi CAMMETPUS bubmorexa HOK
https://m.edso0.ru/88672b14

12 KonTponbHas paboTa no reme bubnuorexa [IOK
"YeTbIpEXYroabHUKH" https://m.edso0.ru/88672c9a

13 Teopema Paneca u Teopema o bubnuorexa [IOK
MPONOPIIMOHAIBHBIX OTPE3KAX https://m.edso0.ru/8867337a

14 CpenHsis TMHUS TPeYroJabHUKA bubmorexa OK
https://m.edso0.ru/88672e0c

15 CpenHsis TMHUS TPeYroabHUKA bubmmorexa [IOK
https://m.edso0.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUAS bubnnorexa [IOK
https://m.edso0.ru/88672358

17 Tpanenus, e€ cpeaHss TUHUAS Bubmorexa ITOK
https://m.edso0.ru/88673064

18 [IponopunoHanbHbIE OTPE3KU brbsmorexa HOK
https://m.edso0.ru/88673794

19 [IponopunoHanbHbIE OTPE3KU brbsmorexa HOK
https://m.edso0.ru/88673794

20 LenTp Macc B TpEYroJbHHUKE brbsmorexa HOK
https://m.edso0.ru/886738fc

bubmuoreka [JOK
21 Hozobute TpeyrobHiKt https://m.edso;-.lru/88673a78

99 Tpu npusHaka nogoodus bu6mmoreka [IOK
TPEYTOJIbBHUKOB https://m.edso0.ru/88673bae

93 Tpu npusHaka nogoodus bu6mmoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npusHaka nogo0us bu6muoreka [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJbHUKOB

https://m.edso0.ru/8867400e

Tpu npusHaka nogoous

25
TPEYTOJbHUKOB
26 [Ipumenenne mogoous Mpu pereHun
IIPAKTUYECKUX 3a7a4
97 KonTponbHnas paboTa no reme bubnuorexa [IOK
"IlogoOHBIE TPEYTrOIBHUKU" https://m.eds00.ru/8867445a
28 CaoiicTBa 1uiomaaei bubnnoreka [IOK
reOMeTpUUYECKUX HUryp https://m.edsoo.ru/886745fe
29 DopMyIsl JUIs IUIOLIAAN bubnuoreka [LIOK
TPEYroJIbHUKA, ITapajieJorpaMmma https://m.edso0.ru/88674860
30 DopMyIsl JUIs IUIOLIAAN bubnuoreka LIOK
TPEYroJIbHUKA, [TapajuieIorpaMmma https://m.edso0.ru/88674a22
31 DopMyIsl JUIs IUIOLIAAN bubnuoreka [LIOK
TPEYroJIbHUKA, ITapajieJorpamMmma https://m.edso0.ru/88674a22
39 DopMysl JuIs IUIOLIAAN bubnnorexa [IOK
TPEyTroJbHUKA, TapajuieIorpaMmma https://m.edso0.ru/88675288
33 DopMysl JUIs IUIOLIAAN bubnnorexa [IOK
TPEyroJbHUKA, TapajuiesIorpaMma https://m.edso0.ru/8867542c
34 Breruucnenue niomaaen CioXHbIX bu6mmotexka [IOK
buryp https://m.edso00.ru/88674e78
35 [Tnomanu uryp Ha kieT4aTon bu6mmoreka I[IOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau mogoOHBIX GHUTYD
37 [Tnomaau mogoOHBIX GHUTYD
38 3ajauu ¢ MPaKTUYECKUM bubnuoteka [IOK

coJiep>KaHuEeM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajauu ¢ MPaKTUYECKUM bubmuorexa [JOK
COJIEpKAHUEM https://m.edso0.ru/88675684
40 Pemienue 3aa4 ¢ moMOIIIbIO METO/1A bubnuoreka [JOK
BCIIOMOTaTEJIbHOM TUIOIIAIN https://m.edso0.ru/88674f90
41 KoHnTtposbHas pabora 1o reme bubmmoreka [IOK
"Tnomans" https://m.eds00.ru/8867579¢c
42 Teopema I[ludaropa u eé bubmmoreka [IOK
IIPUMEHEHHE https://m.edso0.ru/88675918
43 Teopema [Tudaropa u e€ bubmmoreka [JOK
MIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u e€ bubmmoreka [JOK
IIPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u e€
IPUMEHEHHE
46 Teopema I[Tudaropa u e€
IPUMEHCHHE
Omnpenenenre TPUTOHOMETPHUECKUX
KLU OCTpOTo yria
47 gg:M?yroanIZ)ro T};;}ITOJ'II)HI/IKa, bubmmorexa LIOK
https://m.edso0.ru/88675d32
TPUTOHOMETPHUECKHUE COOTHOIIICHUS
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUIECKOE bubnnorexa [IOK
TOXKJIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO
51 KonTtponbHas pabora no reme bubmuoreka [LIOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema [Tudaropa u Hauana
TpuroHomerpun"

https://m.edsoo.ru/8a1407e8

BrnucanHble ¥ LIEHTPAJIbHBIE YIIBI,

bub6mmoteka [IOK

52 YIOJI MKy KacaTeJIbHON U XOpAOU https://m.edsoo.ru/8a1415b2
53 BriricanHbIe ¥ IEHTpaTIbHBIC YTJIBI, bubmmoreka [IOK
YIOJI MKy KacaTeJIbHON U XOpAOU https://m.edso0.ru/8a141940
54 BnucanHble v HEHTpaIbHbIE YTJIbI, bubmmoreka [IOK
YIOJI MKy KacaTeJIbHON U XOpAOU https://m.edsoo.ru/8al141b34
55 VYTIbl MEXIY XOpJaMH U CEKYIIIUMU
56 Vsl MeXy XOpAamMu U CEKYILIUMHU
Brnincannsle u onucaHHble
S7 YEeTBIPEXYTOJIBHUKH, UX IPU3HAKU U bubmmorexa LIOK
. https://m.edsoo.ru/8a140f86
CBOMCTBa
Brincannslie u onvcaHHbIe
58 YeTHIPEXYTOILHUKH, UX TPU3HAKH U bubmiorexa LIOK
- https://m.edsoo.ru/8al416d4
CBOMCTBa
Brincannpie u onrcaHHbIe
59 YETHIPEXYTOJBbHUKH, UX IPU3HAKHU U bubmiorexa LIOK
- https://m.edsoo.ru/8al416d4
CBOMCTBa
[TpuMeHeHne CBONCTB BIUCAHHBIX U
60 OTNMCAHHBIX YETHIPEXYTOJIbHUKOB IPU
pELIEHUH T€OMETPHUECKUX 3aj1au
[TpuMeHeHnEe CBOMCTB BIIMCAHHBIX U
61 OTHCAaHHBIX YETHIPEXYTOJIbHUKOB IIPU
pEIIeHIH TEOMETPHUYECKUX 3a1a4
62 B3anmMHoe pacmnonokeHue 1Byx bubnunoreka [IOK
OKPYKHOCTEH, O0IIIHe KacaTelbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxxHocTeit bubmuoreka [LIOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edsoo.ru/8a1410a8

KoHnTposbHast pabota 1o teme "Yriib

64 B OKPVKHOCTH. Briricanasle u 1 Bubmorexa ITOK
by ' ) https://m.eds00.ru/8a141c88
OTIMCaHHBIC YETHIPEX YT OJIbHUKHI
[ToBTOpEHKE OCHOBHBIX MOHATHI U
65 METOI0B KypCcOB 7 U 8 Ki1accoB 1 bubnmorexa [IOK
FOB KYP . ’ https://m.edso0.ru/8al41ddc
00001IEHNE 3HAHNI
[ToBTOpEHME OCHOBHBIX MOHITUH U
66 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 bubnmnorexa [IOK
JIOB KYP . ’ https://m.edsoo.ru/8al41efe
000011IeHre 3HAaHUI
67 HroroBast KOHTpoOsIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/8a142368
TToBTOpEHME OCHOBHBIX IOHATUN U
68 METO (I:B KypcoB 7 U 8 Kj1accoB 1 Bubmoreia [JOK
A yp . ’ https://m.edsoo.ru/8al420ac
000011IEHrEe 3HAHNI
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoauuyecTBo yacoB DJIEKTPOHHbBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IIpakTudeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTbI padoThbI
pecypchbl
1 OrnpezesieHne TPUrOHOMETPUUYECKHUX 1 bubmmoreka [IOK
¢ynkuuit yrinos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl TPUBEICHHUS 1
bubnuorexa [JOK
3 T 1
SOpeMa KOCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
bubnuoreka [JOK
5 T 1
COPEME ROCHHYCOB https://m.edsoo.ru/8al42d5e
bubnuorexa [JOK
6 T 1
COPEME CHIYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB
8 Teopema cunycoB 1
9 Haxoxxnenue IjuH CTOPOH U 1 bu6nmorexa [IOK
BEJIMYUH YIJI0B TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
bu6nmmoteka [IOK
10 P 1
CHICHHE TPEYTONRHIKOR https://m.edsoo.ru/8al42ac0
bu6mmoteka [IOK
11 P 1
CIICHHE TPeyTOTRHIKOB https://m.edsoo.ru/8al42ac0
bubnunorexa [IOK
12 P 1
SHICHHE TPEYTOTLRAKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bubmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
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https://m.edsoo.ru/8a142ac0
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[IpakTrueckoe NpuUMEHEHUE TEOPEM

bu6mmoreka [IOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTrueckoe NpuUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KoHnTtposbHas pabora 1o reme bubmmoreka [IOK
"Pemienue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bubnuorexa [JOK
17 [onsarue o npeobpazoBaHUK OAOOUS httos://m.eds0o0.ru/8al43ab0
18 COOTBETCTBEHHBIE HJIEMEHTBI bu6mmoteka [LIOK
no1I00HBIX (Uryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEACHUN OTPE3KOB
20 XOpJ, TEOpEMA O TPOU3BEACHUU bubnnoreka [IOK
OTPE3KOB CEKYLIUX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTelbHON
Teopema 0 mpou3BEACHUN OTPE3KOB
1 X0p7, TeopeMa O IPOU3BEIECHUN bubmuorexa [LIOK
OTPE3KOB CEKYILIHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTelbHON
Teopema o Ipon3BeIEHUHN OTPE3KOB
29 X0p7, TeopeMa O IPOU3BEIEHUN bubmuorexa [LIOK
OTPE3KOB CEKYILIHX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJ[paTe KacaTelbHON
93 [IpuMeHeHue TeopeM B PEILIEHUT bu6mmoreka [IOK
reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHUN bubmuoteka [LIOK

TCOMCTPHUICCKUX 3aaaYd

https://m.edsoo.ru/8al1443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpuMeHeHue TeopeM B pELLICHUT

bu6mmoreka [IOK

25 FeOMETPUYECKUX 3aj]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue moo00wus. bubnnoreka [IOK
Mertpuyeckrue COOTHOILLICHHUS B https://m.edsoo.ru/8al447a8
OKpyxHOCTH"
OripenenieHre BEKTOPOB.
27 q)I/II;I/If[ICCKI/Iﬁ u reOMSTqueCKI/IFI bubnmorexa LIOK
https://m.edso0.ru/8a144960
CMBICJT BEKTOPOB
28 CroxeHue U BEIUMTAHUE BEKTOPOB, bubnnoreka [IOK
YMHO>KEHHE BEKTOpa Ha YKCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue 1 BBIYUTaHHUE BEKTOPOB, bubnnoreka [IOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue 1 BBIYUTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxenne BekTopa o 1ByMm
HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmotexka I[IOK
32 Koopuiharet pexropa https://m.edsoo.ru/8al44fbe
CxkansipHO€ ITpou3Be/IEHNE BEKTOPOB,
33 €ro MpUMEHEHHE JIJIs1 HAaXOXKICHUS brbsmorexa HOK
https://m.edsoo.ru/8a14539c
JUTH U YTJIOB
CkansipHO€ NpOU3BEACHNE BEKTOPOB,
34 €ro HpEIMeHeII?II/Ie I[J'I}II[ Haxom,ueHIfﬂ bubmorexa [IOK
https://m.edso0.ru/8a14550e
JUTH 1 YTJIOB
35 Pentenue 3a1a4 ¢ HOMOIIBIO but6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3ama4d ¢ TOMOIIBIO bubmuoreka [IOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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BEKTOPOB

https://m.edsoo.ru/8al1458c4

[IpuMeHeHne BEKTOPOB JUIsl PEILICHU S

37
3a1a4 GU3NKU
38 KonTponbHnas paboTa no reme bubnuorexa [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOpAMHATHI TOUEK HA
IUIOCKOCTH
. bu6mmoreka [IOK
40 ¥ PABHEHIC MPAMOH https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsamoit
bubnuoreka [JOK
42 ¥PABHCHIHC OKPYHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatsl To4ek nepecedeHus bubnuorexa [LIOK
OKPY’KHOCTH U IIPSIMOM https://m.edso0.ru/8a146620
Meroa KOOpAMHAT PU pELICHUU
44 reOMETPUYECKUX 3a/1ad,
NPaKTUYECKUX 3a/1a4
MeTto KOOpAMHAT IPU PELICHUN
45 r€OMETPUUYECKHX 3a/a4,
IPAKTUYECKUX 3a7a4
Meroa KOOpAMHAT PU pELICHUN
46 TEOMETPUUYECKUX 3aJad,
NPaKTUYECKUX 3a/1a4
KonTponbhas pabota 1o teme
47 "JIeK:pTOBH K(P;Op)II/IHaTI)I Ha bubmiorexa LIOK
" https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [TpaBuIIbHBIE MHOTOYTOJIbHUKH, bubmuoteka [LIOK

BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bu6mmoteka [IOK

49 Huexo . Jlmiita OkpysiioCTH https://m.eds00.ru/8a1472c8
bu6mmoteka [IOK
>0 Huexo . Jlmiita OkpysiiocTH https://m.eds00.ru/8al4714c
51 JlnuHa TyTH OKPYKHOCTH
bu6mmoreka [IOK
52 Panaitas Mepa yria https://m.eds00.ru/8al4714c
53 [Tnomane kpyra, ceKTopa, CerMeHTa Bubmorexa ITOK
https://m.edso0.ru/8a147426
54 [Tnomane kpyra, ceKTopa, CerMeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomane Kkpyra, ceKTopa, CerMeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsATHE O IBMXKCHHMH INIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TTOBOPOT brbsmorexa HOK
https://m.edso0.ru/8a147f16
58 [TapannensHbIN TIEPEHOC, TOBOPOT brbamorexa HOK
https://m.edso0.ru/8a147f16
59 [TapamienbHBIN IEPEHOC, TOBOPOT
60 [MapasnenbHbIH IEpeHoC, TTOBOPOT
61 IIpuMeHeHne NBUKEHUI TIPU bubnnorexa [IOK
pelLIeHnH 3a1a4 https://m.edso0.ru/8a1480e2
KonTponpHas pabora mo Temam
62 "[IpaBHIIBHBIE MHOTOYTOJIbBHUKH.
OKpYKHOCTb. J|BUKEHUS INTIOCKOCTH "
63 [ToBTOpenue, o6odIIeHNE, bub6mmoreka [IOK

cucreMarusanus 3HaHui. Mi3mepenue

https://m.edsoo.ru/8al148524



https://m.edsoo.ru/8a1472c8
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TCOMECTPHUICCKUX BCIIUYNH.
TpeyrosibHUKH

64

[ToBTOpEeHme, 0600IICHNE,
CHUCTEMAaTU3aI1sl 3HAHHH.
[TapasnenbHbIe U IEPIICHINKYISPHBIC
psSIMbIC

bubnnorexa [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpeHue, 0000ImIeHNE,
CHCTEeMaTHU3alus 3HAaHUM.
OKpy’>KHOCTb U KpYT.
['eomeTpuueckue mocTpoeHus. YTibl
B OKPY>KHOCTHU

66

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTu3anus 3HaHuM. BrmmcanHbie
Y OIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas KOHTpPOJIbHAaA pa60Ta

bubnuoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, 0606IICHNHE,
CHCTEMAaTH3alMs 3HaHUH

OBIIEE KOJIMYECTBO HACOB 10
I[TPOI'PAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJibTaTa
6 ['eomeTpust
Pacrnio3HaBaTh M3y4yeHHblE reOMeTpUYecKHe (DUTYpPbI, ONPEACTATh MX
B3aMMHOE€ PpAaCIOJIOXKEHHE, H300pakaTb TreoMeTpudeckue GUrypsl,
6.1 BBIMOJIHATh YEPTEKHU 10 YCIOBUIO 3amaud. V3MepsTh JTUMHEWHBIE U
YIJI0BbIE BEIMUYUHBIL. PemaTh 3aaun Ha BIYMCICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jenatb rpy0Oyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 peambHOM  KU3HH, pa3MEpoOB NPUPOJHBIX 00BeKTOB. Paznuuath
pasMephl THX 0OBEKTOB IO MOPSAIKY BETHUUHBI
6.3 CTpouThb 4epTEKU K TEOMETPUUYECKUM 3a7jauaM
[Tonp30BaThCsl NpPU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh
6.4 MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PELICHUN
3a1aq
65 [IpoBOANTH  JIOTMUECKHE  PACCyXIEHHs  C  HCIOJIh30BAaHHEM
' TE€OMETPUYECKUX TEOPEM
[Tonp30BaThCs MpU3HAKAMA paBeHCTBa MPSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBONCTBOM MeJIUaHbl, NPOBEIEHHOW K THUIIOTEHY3€
NPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUIECKUX 33129
OnpenensaTh NMapaIeIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpHIE
67 oOpazyeT ¢ HUMHU cekyulas. OnpeaensaTh NapauiebHOCTh MPSAMBIX C
' MMOMOIIBI0 PABEHCTBA PACCTOSIHUWA OT TOYEK OJHOM MPSAMOM JO TOYEK
JIpYyrou npsmMon
6.8 Pemarp 3a1aun Ha KJieT9aTo Oymare
[TpoBOMUTH BBIYUCIEHUS W HAXOJUTh YHCIOBBIE W OYKBEHHBIC
3HAYCHUs YIJIOB B TEOMETPUYECKHX 3aJadax C HCIIOJIb30BaHHEM
6.9 CYMMBI YIJIOB TPEYroJbHUKOB M MHOTOYI'OJbHHUKOB, CBOWCTB YTJIOB,

00pa3oBaHHBIX IMPU MEPECEUEHUH [BYX MapaliedbHBIX MPSIMbIX

ceKymeﬁ. Pemrate MPAKTUYCCKUC 3aJIa41 Ha HAXOXKXJACHUC YIIIOB




6.10

Bnagerb noHsTHEM ~ TE€OMETPUYECKOIO  MeCTa TOYEeK. YMETh
OnpeensiaTh OUCCEKTPHUCY yria U CEepPelMHHBIN MNEepIeHIUKYIAp K

OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK

6.11

dopMyIHpoBaTh ONpPENEICHUS] OKPYXKHOCTU M Kpyra, XOpabl U
IUaMeTpa OKPYXKHOCTH, IIOJIb30BaTbCs KX CBOMCTBaMHU. YMeTh

IIPUMCEHATH 3TU CBOMCTBaA IIpu pCUICHUHA 3a1a4

6.12

Biagetes NOHATHEM OIMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH,
yMeThb HaxoiuTb e€¢ 1meHtp. llomp3oBarbcsi (akramMu O TOM, 4YTO
OUCCEKTPUCHI YITIOB TPEYroJbHUKA EPECceKarTCsl B OAHOM TOUKe, U O
TOM, 4YTO CEPEIMHHBIC INEPIECHIUKYISAPBl K CTOPOHAM TPEYTrOJIbHUKA

MEPECCKarOTCA B OJIHOM TOYKE

6.13

Bnaners noHATHEM KacaTelNbHOM K OKpPY)KHOCTH, IOJIb30BaThCs
TEOpeMON O MEPHEHIUKYISIPHOCTH  KacaTeIbHOM U pajauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUsA

6.14

ITomp30BaThCA HpOCTCﬁHIPIMPI TCOMCTPUYCCKMMU  HCPABCHCTBAMH,

IIOHUMATh UX HpaKTI/ILIGCKI/Iﬁ CMBICJI

6.15

HpOBOILI/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHUA C IIOMOIIBIO

HUPKYJId U JIMHEHKH

8 KJIACC

Koxn
NpOBEPsIEMOro
pe3yjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusA

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BH/IBI IIEET]':;I]I)éXyl"O.]'I]E:HI/IKOB, HUXx SJICMCHTHI,

IIOJIb30BAThCS X CBOMCTBAMHM IIpU pCHICHUH F'’COMCTPHUICCKUX 3a1a4d

6.2

HpI/IMCHHTL CBOICTBA TOYKHU nepeceucHuss MCIUaH TpPCYroJibHUKa

(ueHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnanerp noHATHEM CpeAHEW JMHMM TpPEYrojJbHHKA W TpamleluH,
IPUMEHATh UX CBOICTBA IpPH PEIIEHUH TIEOMETPUYECKHX 3a]ad.
ITonb3oBatbcs Teopemont daseca U TEOPEMON O MPOMOPLHOHAIBHBIX

OTPE3KaX, MPUMCHATH UX IJId PCIICHUA IPAKTUYCCKUX 3a1a4

6.4

[IpuMeHsiTH NpU3HAKKM MOAOOUS  TPEYroJbHHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3a1avd




6.5

[Tons3oBatbest Teopemoii [Tudaropa ans pemeHuss TeOMETPUYECKUX U
npakTHuyeckux 3azad. CTpouTh MaTeMaTH4YeCKyld MOJEIb B
IIPAKTUYECKUX 3aJa4ax, CaAMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTH

COOTBCTCTBYIOIIHNEC JAJIMHBI

6.6

Biagers mOHATHSAMM CHHYCA, KOCMHYCAa M TAaHIE€HCAa OCTPOrO yIJia
IIPSAIMOYT'OJIBHOTO TPEYroJIbHUKA. 110/Ib30BaThCA 3THUMHM INOHATHIMHU

AJId pCHICHU A MMPAKTUYCCKUX 3a1ayd

6.7

Bbruncnsate (pa3iauuHbIME - cIIOCOOAMH) IUJIOLIAAb TPEYroJbHUKA U
IUIOINAAX MHOTOYTOJBHBIX (uryp (momb3ysch, rae HEOOXOIUMO,
KanbKynaTopoMm). [IpumMeHsTh MOTyYyeHHbIE YMEHHUS B MPAKTUUECKUX

3ajJadyax

6.8

BirageTs NOHATUSAMHU BIMCAHHOTO U LICHTPAIBHOIO yIila, UCII0Jb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJax, yriaax MeXay XOpAaMu (CEeKyIIHMHU) U
yrie MEXIy KacaTeJIbHOM M XOpAOW IPHU PELIEHUH I'€OMETPHUUYECKUX

3aJ1a4

6.9

Bnanetp MNOHATHEM OIKMCAaHHOIO ‘ICTLIpéXerJILHI/IKa, IMIPUMCHATDH

CBOMCTBA OMCAHHOTO IIE‘,TIJIpéXYI"O.]'ILHI/IK%J. IIpH PCUICHUHU 3aaa4

6.10

HpI/IMCHHTL MMOJIYYCHHBIC  3HAaHHUA Ha  IPAKTUKEC —  CTPOUTH
MATEMAaTHYCCKUEC MOJACIH JId 3aaad peaJIBHOfI JKU3HHU U MPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUSA C IIPUMCHCHHUEM l'IOI[O6I/IH 151

TPUTOHOMETPHH (TI0JIb3YSICh, I/I€ HEOOXOANMO, KAJIbKYJISATOPOM)

9 KIIACC

Koxn
NpoBePsIEMOro
pe3yjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOIO TpPEYTroJbHHUKA
(«perieHne  MPSAMOYTOJBHBIX — TPEYrodbHUKOB»). Haxomute (c

IIOMOIIBIO KaJ'ILI(y'JBITOpa) JJIMHBI U YTIJIbI JJIA HEeTAaOJIMYHBIX 3HAYEHUH

6.2

ITonp30BaThCs q)OpMy.HaMI/I TIpUBCACHUSA n OCHOBHBIM

TPUTOHOMETPHYCCKUM TOXICCTBOM IJId HaAXOXIACHHA COOTHOIIICHUM




MCKAY TPUTOHOMECTPUYCCKUMU BCIIMYNHAMUA

6.3

Hcnonb3oBarh TEOpEMbl CHUHYCOB M KOCHHYCOB ISl HaXOXKICHHS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJIbHUKOBY),

MPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1avd

6.4

Bnagers moHATHAMH TIpeoOpa3oBaHUS IMOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCs CBOWCTBAMHU IMOAOOUS
MPOU3BOJILHBIX (UTYP, YMETh BBIYHUCIISTH UIMHBI U HaXOAHWThH YIJIBI Y
nono0HbIX (uryp. IlpuMeHsITH CBOMCTBa TONOOMS B MPAKTHYECKHX
3ama4ax. YMETh TMPUBOAUTH TPUMEPHl TMOAOOHBIX (GUTYD B

OKpYZKaromem MUpe

6.5

ITons30BaThCs TCOpEMaMH O IIPOU3BCIACHUHU OTPE3KOB XOpAa, O

MIPOU3BEJIEHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOU

6.6

ITons30oBaThCs BCKTOpaMHu, IIOHUMATb HX FGOMeTpI/I‘IeCKI/Iﬁ u
(1)I/ISI/I‘ICCKI/II‘;I CMBICJI, IIPUMCHATbL UX B PCIICHUHN I'COMCTPUYCCKUX H
(1)I/ISI/I‘ICCKI/IX 3ajJa4. HpI/IMCHHTL CKaJLIPHOC ITPOU3BCACHHUC BCKTOPOB

AJI1 HAaXOKACHUA IJIMH U YIJIOB

6.7

ITonp30BaThCS METOJAOM KOOpAMWHAT Ha INNIOCKOCTH, IPUMCHATL €0 B

pEeIICHUU TCOMETPUICCKUX U MTPAKTUYCCKUX 3a1av

6.8

Brmagetp DNOHATHMSAMH  IPaBUIBHOTO  MHOTOYTOJIBHMKA,  JUJIMHBI
OKPY’KHOCTH, JUIMHBI IYI'M OKPY>KHOCTH W paJuaHHOM Mephl yria,
YMETb BBIUHCIATH IUIOLAAbL Kpyra M ero d4acreu. IIpumensaTts

IMOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3a/Javdax

6.9

HaxonuTh ocu ninM LeHTpbl CUMMETPUH GUTYP, IPUMEHSTH JABUKEHUS

IJIOCKOCTH B MPOCTEHIINX CITyqastxX

6.10

[IpuMeHATh TONydyeHHBIE 3HAHUS HA IPaKTUKE — CTPOMTH
MaTeMaTUYECKUE MOJENIN JUIs 3aJ]ad peajlbHOW JKU3HM M IPOBOJWTH
COOTBETCTBYIOIIIME BBIUYUCIEHUS C MPUMEHEHHEM I[0A00Uus H
TPUTOHOMETPUUECKUX (QYHKIMHA (MONB3YSCh, TI/€ HEOO0XOAUMO,

KaJIbKYJISITOPOM)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUS
6 I'eomerpus
HavanbHble nonstus reomerpun. Touka, npsiMas, OTPE30K, Jyd. Yroia. Buasl
6.1 yrioB. BepTukanbHble M CMeXHblEe YIubl. buccekrtpuca yria. Jlomanas,
MHOTrOYrojbHUK. [lapamieasHOCTh U NEpIEHAUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
' [Ipumepbl ciMMETpHH B OKPY>KatoIlleM MUpe
63 OcCHOBHbBIE TIOCTPOEHHUSI C IOMOIIBIO LIUPKYJIS WU JIMHEHKU. TpeyrojabHUK.
' BricoTa, Mmenuana, GuccekTpurca, UX CBOMCTBA
6.4 PaBHOOenpeHHbII UM paBHOCTOPOHHUM  TpeyroipHUKU. HepaBeHcTBO
' TPEYroJbHUKA
65 CpoiicTBa W NpU3HAKU pPaBHOOEApPEHHOro TpeyroiabHuka. [IpusHaku
' PaBEHCTBA TPEYroJIbHUKOB
66 CaolicTBa 1 IpU3HAKU NapauieabHbIX NpsiMbIX. CyMMa YIJIOB TPEYroJbHHUKA.
' BHeninue yrisl TpeyrojipHuKa
[IpssmoyromnbHblii  TpeyronbHUK. CBONCTBO MeAMaHbl MPSIMOYTOJIBHOTO
67 TpEeyrojibHUKa, MpOBEIEHHOM K rumnoreHy3e. [lpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpsSMOYroiabHBIA TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa o OoiblieM yriie W OOJBIICH CTOPOHE
TpeyrojibHuKa. [lepnenauKynsp v HakJIOHHAs
6.9 ['eomerpuueckoe Mecto Touek. buccexkTtpuca yria H - cepeIMHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk T€OMETPUUYECKUE MECTa TOUEK
OkpyXHOCTb W KpyI, XOopJa M JUaMeTp, HUX CBOMCTBa. BzaumHoe
6.10 pacmojyioKeHHue OKpyXHocTh | Tnpsmou. KacarenpHas u cekymas K
OKPY’KHOCTHU
611 OxpyKHOCTb, BIHMCAHHas B yroy. BrucaHHass M ONMCAaHHAs OKPYXHOCTH

TPEYroJbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUSA

6 I'eomerpus

6.1 Yerpipéxyronbsauku. [lapamnenorpamMm, ero Npu3Hakyu U CBOKWCTBA

6.2 [IpsiMoyronapHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOHCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ CBOWCTBa U IpU3HAKU. [IpsiMoyrosipHast
' Tpaneuus

6.4 Meron ynBoenuss meauanbl. IlentpanbHas cummetpus. Teopema daneca u
' TE€opeMa O MPONOPLUOHATIBHBIX OTPE3Kax

6.5 CpenHue JMHUU TPEYTroJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHUKa

66 [MomoOue TpeyronbHUKOB, KOdpUIHEeHT mnomobus. I[lpusHaku mnomoous
' TPEeYroiabHUKOB. [I[pruMeHenune nogoous mpy peleHuH NpakTHYeCcKuX 3a1a4
6.7 @opMynbl sl IUIOMIAAM  TPEYroibHUKA, NapajuienorpaMma, pomba
' Tpaneuun

6.8 CpoiictBa miomaaeil reomerpuueckux ¢Guryp. OTHoIeHHe IuloImaaeH
' no1I00HBIX (UTyYp

69 Brpruucnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu peueHHH
' IIPAKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUTOHOMETpUYECKHE
¢yskuu yrios B 30°, 45° u 60°

6.12 BrnucanHble M IEHTpAIBHBIE YIJIbI, Yrojl MEXIy KacaTelbHOM M XOpAOH.
' VYTIIbl MEXIy XOpJaMH U CEKYIIUMU

6.13 Brivcannbie 1 onucaHHbIEe YETHIPEX YTOTbHUKU

6.14 B3anmHoe pacnosiokeHre ABYX OKpyHocTei. Kacanme OKpyKHOCTEH.

OO11e KacaTeabHbIE K IBYM OKPY>KHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COJIePKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TaareHc yriaos oT 0 1o 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE
' TokAecTBO. DOpMyIIbl IPUBEAECHUS
Pemenne tpeyronpHuUKoOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. Penienue
6.2 NPaKTUYECKUX 3a]lad C HCIIOJIb30BAaHHEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue mogo6usi. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 IpOU3BEACHUU OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaIpaTe KacaTeIbHOU
Bekrop,  mnmuHa  (MOAyZb)  BEKTOpA, COHAIIPABJIICHHBIE  BEKTOPBI,
65 NPOTHBOIOJIOXHO HANpaBICHHBIE BEKTOPHL, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallUy Haj BEKTOpaMu. Pa3noxeHne BekTopa Mo JIByM
HEKOJUITMHEAPHBIM BEKTOpaM
6.6 Koopnunats! Bekropa. CKajnsipHOEe MPOU3BEIEHHE BEKTOPOB, NMPUMEHEHHE IS
' HAXOKJCHUS JJTUH U YTIIOB
JlekapToBBI KOOPJIAMHATHI HA MJIOCKOCTU. YpaBHEHHs MPSIMOH U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IepeceueHre OKPYKHOCTEH U MPSAMBIX. MeTO/1 KOOPAWHAT U €T0
pUMEHEHHE
6.8 ITpaBrIIBHBIE MHOTOYTOJIBHUKH
69 Jnuna okpykHOCTH. ['pagycHas u paanaHHasi Mepa yriia, BBIYUCICHUE JUIMH IyT
' OKPY>KHOCTEN
6.10 [Tnomane xpyra, ceKTOpa, CErMeHTa
6.11 JIBIKEHUST TJIOCKOCTM W BHYTpPEHHHE CHUMMETpUM (uryp (3reMeHTapHbIe
' npencrasienus). [lapannensasiit nepenoc. Ilosopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeGOBaHUSI K MPEIMETHBIM pe3yJibTaTamM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarbh IOHATUSMH: MHOXKECTBO, IIOAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBO, IUKI, TPUMEHSITh WX IPH PEIICHUH
3ajjay; yMEHHUE UCIIOIb30BaTh rpaduueckoe MpeacTaBIeHe MHOXKECTB
JUISL OTIMCAHMS PEAJBHBIX MPOLIECCOB U SIBICHUM, IPU PEUICHUH 3aJa4

U3 IpyTrux y‘IC6HLIX IpeamMeToOB

YMeHue onepupoBaTh MOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOIAUTH IIPUMEPBI U KOHTPIIPUMEpPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULAHHA BBICKa3bIBaHU U

YMeHne ornepupoBaTh MOHSATHUSMU: HATYpPAJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEN, MpPU3HAKU
JNETUMOCTH, II€JI0€ YHUCJIO0, MOJYJb 4YHCiia, OOBIKHOBEHHAs NpoOb H
JIecsATHUYHAs poOb, CTAaHAAPTHBIA BHJI YUCIA, PAIlMOHATIBHOE YHUCIIO,
UpPpPALMOHATILHOE YHUCIO, apu(MeTHYecKuil KBaJpaTHBI KOpPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YHUCIAMH, CpPaBHUBaTh W
YHOOPSAIOYMBATh YWCIA, TMPEACTABISITH 4YHCIAa Ha KOOPAMHATHOU
NpsIMOM, OKPYIJISATh YHCIA; YMEHHE JeaTh MNPUKUAKY U OLEHKY

pe3yibTara BBIUKCIICHUM

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LEIBIM IOKa3aTeleM,
apudMeTHUecKuil KBaJgpaTHBIH KOpPEHb, MHOTOWIEH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOW CTENeHU
Oosibllle €IMHUIBI; YMEHHME BBIOTHATH pPAcUYEThl MO (opMysam,
npeoOpa3oBaHus ILENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUH U
BBIPAXEHUIN C KOPHSMM, PA3JI0KEHHE MHOTOUYJIEHAa HA MHOXUTENHU, B
TOM 4HCII€ C HCIONb30BaHUEM (OPMYNl Pa3HOCTU KBaApaTOB U

KBaapaTa CYMMBI U Pa3HOCTHU

YMenue OIICpHUPOBATH NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JMHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
NpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI
JIBYX JIMHEHHBIX YpaBHCHUM, JIMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpOOHO-pAllMOHAJIIbHbIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELIECHUN 3a]a4 U3 IPYrux NPeIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONIb30BATh KOOPAMHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IIOCKOCTH JUIS HM300paKeHUs PEIICHHHA

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: (yHKIUS, rpaduK GyHKIHUU, HYITH
¢byHKIHN, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, YObIBaHUS, HauOOJbIIEC W HaWMMEHbIIEE 3HAYCHHS
byHKINY; yMeHUe OTIEPUPOBATH TIOHSATHUSIMH: npsiMast
NPONOPIHMOHATIBHOCTD, JTHMHEHHAs (YHKIHS, KBaJpaTUuHas (yHKIUS,
oOpaTHas TPOMOPIMOHATBHOCTh, IMapaboia, runepbosa; yMeHHE
CTpOUTH rpaduku (PyHKINH, HCIOIB30BaTh IPaQUKH ISl ONIPEACICHUS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHHS 3a/1a4 U3 IPYTHX
y4eOHBIX TPEIMETOB M pPEAIbHOM IKM3HM; YMEHHE BBIPaXKaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUNHAMU

YMmeHune OIICpHUPOBATH IIOHATUSMU II0CJICAOBATCIIbHOCTD,
apupmMeTrueckass M TeOMEeTpUYecKas  IPOrpeccHd;  yMEHHue
UCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0I1ero 4jaeHa MpM peUleHWH 3ajad, B TOM YHCIe 33734y U3 JIPYTux

y4€OHBIX MPEIMETOB U PEeATbHOMN KU3HU

VYMeHne pemarh 3aa4d pa3HbIX TUIOB (B TOM YHWCJIE Ha MPOIEHTHI,
JONM M 4YacTH, [BIKEHUE, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYTIOK ¥ yCIIYT, HAJIOTH, 3a/1a4d U3 00JaCTH YIPaBICHUS TUYHBIMUA U
CeMeiHBIMU  (UHAHCAMH); YMEHHE  COCTAaBJSTh  BBIPAKEHUS,
YpaBHEHUsS, HEPABEHCTBA W CHCTEMBl [0 YCJIOBHUIO 3aJayH,
HCCIIEIOBATh TIOMYYEHHOE pPEIICHHE U OIICHUBATh MPaBAONOI00HOCTh

MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyrOJbHHUK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUHN TpPEYrOJbHUKHU, MPSIMOYTOJIbHBIN TPEYrojibHUK,

MEauaHa, 6I/ICCGKTpI/Ica M BBICOTA TPCYTOJIbHUKA, ‘-ICTLIpéxyl"OJ'IBHI/IK,




napajjieniorpaMM, pomMO, TNPSMOYTONbHHUK, KBajJpaT, Tpameuus;
OKPY’KHOCTb, KPYI', KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
burypamu; ymMeHue pelarh 3aJauyd, B TOM 4YHCJIE U3 IOBCEIHEBHOMN
JKU3HHM, HAa HAXOXKICHHE I'€OMETPUYECKUX BEIMYHMH C IPUMEHEHUEM

M3YYEHHBIX CBOUCTB (huryp u (pakroB

10

YMeHue omnepupoBaTh MOHSTHSIMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh W TEPIEHIUKYISIPHOCTh TPSMBIX,
Yyrod MEXIy TMpsSMBIMH, TEPIEHANKYISp, HAKIOHHAS, IPOCKIHS,
nogobue Gpuryp, noJo0HbIEe TPEYrOJIbHUKN, CAMMETPHUS OTHOCUTEIBHO
TOYKM M TPSAMOW; YMEHHE DAacIio3HaBaTh PABEHCTBO, CHMMETPHIO U
nogobue Guryp, napaienbHOCTh U NEPIEHAUKYISIPHOCTh TPSMBIX B

OKpYZKaromem MUupe

11

YMeHue omnepupoBaTh NOHSTUAMM: JUIMHA, PACCTOSTHUE, YIoJ
(BenMuMHA yINa, CUHYC U KOCHUHYC YIJla TPEYTrOJIbHUKA), IUIOILAMb;
yYMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPY)KaIOLIEM
MHUpE; YMEHHE MpPUMEHATh (GOpPMYJbl IEpUMETpAa M IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO apajuleJieNUIela; YMEHHE MPUMEHSATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHUS IS

BBIYMCIICHUS IJIMH, PACCTOSIHUM, TUIOIIAAEH

12

YMenue wu300paxaTb IUIOCKME QUIyphl W HUX KOMOHMHAIMH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C IOMOUIBIO YEPTENKHBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAHUTIO

13

YMmenune ONCprupoBaTh TIOHATUSAMMU IpsAMOYTOJIbHAA cucrema
KOOpAUHAT, KOOpAUHATHI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YK CJIO, CKAJIAPHOC IMPOU3BEACHNE BEKTOPOB,
YMCHHUEC HUCHOJIB30BATb BCKTOPBI U KOOPAWHATHI JISA IMPECACTABIICHUA
JaHHBIX W PpCHICHUA 3aga4, B TOM 4YHCIC HN3 JOPYIrHUX y‘—Ie6HI)IX

npeaAMETOB U pCaHLHOﬁ KHU3HHU

14

YMeHne omnepupoBaTh TOHITHSMHU: CTOJOMKOBBIE U KPYrOBbIE
auarpaMmbl,  TaONMUIBl, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee ¥ HauMEHbIIEe 3HAYCHMs, pa3Max YHMCIOBOrO Habopa;

YMCHUC MU3BJICKATBh, HHTCPIPECTUPOBATH u npeo6pa3013mBaTL




uHpOpMaLMIO, TPEACTABICHHYI0 B Ta0MWIaX W Ha JUarpaMmmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
ABJICHUM; YMEHUE PpACIIO3HAaBaTb W3MEHUYMBBIE BEIUYMHBI B

OKpYXaIoIIeM MUPE

15

YMeHue omnepupoBaTh MOHATHUSAMHU: CIYYallHBIM OMBIT (CIy4alHbBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTAPHBIA HCXO0.)
CIIy4aifHOrO OmbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HAXOIUTh BEPOATHOCTH CIIYYalHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpIaHHM30BAHHOIO Iepedopa M C HCIOJb30BAHUEM
MpaBuja YMHOXXEHHUS; YMEHHE OLIEHUBATH BEPOSITHOCTH pealbHBIX
COOBITUH W SIBJIGHUW, TIOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKPYXKAlOIIeM MHPE MU B IKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCENI U €TO POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh NOAXOJAIIMA H3YYEHHBIM METOH IJii pPELIeHUsS
3a/1a4y, NPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HHU, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B
HUCKYCCTBE, OIIACHIBATh OTHENIbHBIE BBIIAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTUSA MaTEMaTUKU KaK HAayKH, IIPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMHPHOM UCTOPHH




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJIePKAHUSA

1 Yucna v BBIMUCIECHUS

11 Harypanbnsle u nensie uncina. IIpu3sHaku 1eIMMOCTH LENIBIX YUCEI

12 OOBIKHOBEHHBIE W JICCATUYHBIE  JApPOOM,  MPOLEHTH,  OECKOHEYHBIC
' MEePUOANYECKUE IPOoU

13 PanvonanbHple  uMcna.  Apudmerndeckue onepanuM ¢ palyOHAIbHBIMU
' YHCITaMU

14 JeiicTBuTenpHble 4Mcaa. ApUPMETHUYECKHE ONepaluu C JeHCTBUTEIbHBIMU
' YHCITaMU

L5 [TpubnnxKEHHBIE BBIYUCIEHUS, IpaBWJa OKPYIJICHHs, IPHUKHIKA U OLEHKa
' pe3ysbTaTa BEIYMCICHUN
2 Anrebpanyeckue BEIPKESHUS

2.1 bykBeHHbIE BbIpaskeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

2 Crenenp ¢ 1enbiM nokaszareneM. CTemeHb C palMOHAJIBHBIM IOKa3aTeleM.
' CBolicTBa cTEeNEeHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

T Apudmernueckuit KOpPEHb HaTypaJbHOU CTETICHH. HencrBus c
' apu(METHIECKUMH KOPHIMHU HATypabHOW CTENICHN
3 VYpaBHEHUS U HEpaBEHCTBA

31 Hensle u 1apoOHO-panMoHanbHbIE YypaBHEHHs. CHCTEMBI U COBOKYIHOCTHU
. YpaBHEHUI

30 Llenmsie n apoOHO-panMoOHATFHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1a4
4 YuciioBbIe TOCIIEIOBATEIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MTOCIIEA0BATEIbHOCTEH

4.2 Apudmernueckas u reoMerpuyeckas mporpeccur. Dopmyna  CI0XKHBIX




MIPOLICHTOB

5 @yHKUINU
Oyukus, cnocodbl 3amanus ¢GyHkuH. [paduk  PyHkoum.  OO6macTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynxmun. [IpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpoMex)yTku MOHOTOHHOCTH (YHKUIMU. MaKCHUMyMbl H
MUHUMYMBI (yHKUMU. HauOonbliee M HauMeHblllee 3HaueHUE (DYHKUUU Ha
MIPOMEKYTKE
6 Koopaunatsl Ha psiMOiA U TIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbI KOOPIMHATHI Ha TIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUryphl 1 UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojisHUKU
74 OKpy’>KHOCTb U KpYT
7.5 N3mepenue reoMeTpuuecKuX BEIMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTuCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 ['padmi




«BeposiITHOCTH U CTATHCTUKAY» /-9 KITacCh

HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1upoBOM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTh, KaK C TOUYKH 3PEHHUS MPAKTHUECKUX MPUIOKECHHUM, TaK
U UX POJM B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMY 4esoBeKky. Bo3pacraer uncio
npodeccuii, npu oBIaIEHUHA KOTOPHIMU TpeOyeTcsi xopolas 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTH W CTAaTUCTHUKH, TakKas TMOJArOTOBKA BaKHA IS
MPOJOIKEHUS 00pa30BaHuUs U JIJIsl YCIIEITHON PO eCCHOHAIBHON Kaphephl.

Kaxxip1i1 4esnnoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIMUXCS Y
HEro JAaHHBIX. A 111 00OCHOBAaHHOI'O MPUHATHUS PELICHUS B YCIOBHUSAX HEJOCTATKA
WM U30bITKAa UHPOpMAIUKM HEOOXOAUMO B TOM YHCIIE XOpOUIo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTajlla HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOyvaronuxcsi (PyHKIHOHAJIBHYIO TPAMOTHOCTb, BKITFOUYAIOIIYIO B ce0sl B KAUECTBE
HEOTHEMIIEMOM  COCTABJISIIOUIEH  YMEHHME  BOCIPUHUMATh W KPUTUYECKU
aHAJIM3UPOBATh MH(OPMALUIO, IPEACTABICHHYIO B PAa3IMYHbIX (JOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOTMX pPEAJbHBIX IPOLIECCOB U 3aBHCHUMOCTEH,
IPOU3BOJUTH IPOCTENIINE BEPOSATHOCTHBIEC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMUIIAMU cOOpa, aHaIu3a u
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep >KU3HU OOUIECTBA M TOCY/apCTBa
npuoOmaeT oOydammmxcs K OOIEeCTBEHHBIM HWHTepecaMm. I3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HAaBBIKM OpraHU3alMu nepedopa M Mmojacyéra yucia
BapUaHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co31aéT MaTreMaTuuecKuil GyHAaMeHT sl (GOPMUPOBAHMS KOMIIETEHIIUHI B
o0nacTu MHPOPMATUKU U TU(GPOBBIX TeXHONOrui. [IpM M3ydeHUH CTaTUCTUKHU U
BEPOATHOCTH OOOTalalOTCsl TPEACTaBICHUS OOYyYarolMXCsi O COBpPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCIeloBaHus, (GOpMUpPYETCS MOHUMAaHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIILHO 3HAYMMOM MH(OPMALIUU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUM € JAaHHBIMHU LEISIMU B CTPYKTYpE MPOrpaMMmbl y4eOHOTO
Kypca «BepoATHOCTh U CTaTUCTHKA» OCHOBHOT'O OOIIEr0 0O0pa30BaHUS BbIACIICHBI
ClIelyIoIMeE CoAepKaTeabHO-MeToaudyeckue auHuun: «lIpeacraBnenue AaHHBIX U
onucaTelibHasl CTAaTUCTUKA», «BeposTHOCTHY, «IeMEHTbl KOMOMHATOPUKW,
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuaun «lIpencraBiieHre JaHHBIX U ONMKCATENIbHAS CTATUCTUKA
CIIYKUT OCHOBOW Il (DOPMHUPOBAHMSI HABBIKOB pPabOThI ¢ WHPOpMAIHE: OT
YTeHUs W MHTEepIpeTauud HHPOpMAIUH, TpeACcTaBIeHHOW B Tabmumax, Ha
auarpaMMmax M rpadukax, 10 cOopa, NpencTaBlieHWs W aHalu3a JaHHbIX C



WCTOJB30BAaHUEM CTATUCTUYECKUX XapAaKTEPUCTUK CPEHUX U PaCCEUBAHMUIL.
PabGoTasi ¢ nmaHHbIMH, OOydYaroIIMecs Y4YaTCs CUYUTHIBATh M HMHTEPIPETHUPOBATH
JAHHBIE, BBIABUTaTh, apTyYMEHTHUPOBATh M KPUTHUKOBATh IMPOCTEHUIINE TUIIOTE3HI,
Pa3MBIIUIATh HaJl (PaKTOpaMH, BBI3BIBAIOIIUMH W3MEHUYMBOCTb, M OIEHUBATH HUX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETMYUHBI U ITPOLIECCHI.

NHTYynTHBHOE NpEICTAaBICHUE O CIIy4alHOM W3MEHYMBOCTH, HUCCIICIOBAHUE
3aKOHOMEpPHOCTE M TEHACHUWHA CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM IS
U3YUYEHUsS] TEOPUU BEPOSITHOCTEH. boibllloe 3HAYEHHE HMEKT MNPAaKTHUYECKUE
3a/1aHus1, B YACTHOCTHU ONBITHI C KIIACCUYECKHUMU BEPOSTHOCTHBIMUA MOJIEIISIMH.

[TonsiTHE BEPOSTHOCTH BBOAUTCS KaK Mepa MPaBAONOAO0HS CIy4ailHOTO
coObrtusi. Ilpm wm3ydeHmm ydeOHOTO Kypca oOOydaromuecss 3HAKOMSITCS C
NPOCTEUIIMMHA  METOJAMHU  BBIYMCIICHUS  BEPOATHOCTEM B  CIy4aHWHBIX
AKCIIEPUMEHTAX c PABHOBO3MOXHBIMU AJIEMEHTAaPHBIMU UCXO0JIaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh U PEIIaTh 00JIee CIOKHBIC
3agaud. B y4eOHBIN Kypc BXOAST HaYalbHBIE MPEICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCSl C
MHOKE€CTBAMU M OCHOBHBIMH OTIEpAIlUsIMU HaJ] MHOKECTBAMU, PAaCCMATPUBAIOTCS
MpUMEpHI NIPUMEHEHUS JIJIs PELICHUs 3ajad, a TaKKe HCIOJIb30BAHUS B JAPYrUX
MaTEMaTUYECKUX Kypcax U yueOHBIX MpeIMeTax.

B 7-9 knaccax uzydaercs y4eOHbIH Kypc «BeposiTHOCTh U CTaTUCTUKA», B
KOTOpBIM  BXOIAT paszaensl: «lIpencraBieHne JaHHBIX W ONHKCATENbHAs
CTaTUCTHUKa», «BeposTHOCTB», «DMeMeHThl KOMOWHATOpUKW», «BBenenue B
Teoputo rpadoBy.

Ha uzyuenue yuebHoro kypca «BepoaTHOCTh U CTaTHUCTHKa» OTBOAUTCS 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hemento), B 8 kiacce — 34 daca (1 gac B
Heqento), B 9 kiacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHne JaHHBIX B BUAE TaOJHUI, AMArpaMm, rpadukoB. 3amoaHEHHE
Ta0NWI, YTCHWE M TOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBsIx). UreHue rpadukoB peabHbIX IporeccoB. M3Bneuenne nupopmaiim u3
JUarpaMM U TaOJIMIL, UCTIOJIb30BAHNE U MHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudMeThueckoe, MeAuaHa, pa3Mmax,
HauOoJblllee M HaWMEHBIIEe 3HAYeHUs Ha0opa YMCIOBBIX AaHHBIX. [Ipumeps
CIIy4allHOM U3MEHUYUBOCTH.

CrnydaliHBIA DKCIIEPUMEHT (OMBIT) U ClIydailHOe coObITHE. BeposTHOCTh H
yacToTa. Pojib MaloBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHIA B MPUPO/IE
U B obmiectBe. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pedpo. Crenenp BepumuHbl. Yucno pédep w1 cymmapHas
creneHb BepunH. [IpencraBnenue o cBszHoctu rpada. Llemn u nwkinsl. Iyt B
rpadax. O6xon rpada (ditsiepoB myth). [IpeacrtaBieHne o0 OpHUEHTHPOBAHHOM
rpade. Penenue 3aau ¢ noMonibio rpagos.

8 KJIACC

[TpencraBienue JaHHBIX B BUAE TaOIULl, JUarpamm, rpadukos.

MHOXECTBO, 3JEMEHT MHOXECTBA, NOJAMHOXecTBO. Omnepaunu Haj
MHOXECTBaMU: OOBEAMHEHHUE, TNepecedeHue, aomnonHeHne. CBoHcTBa onepauui
HaJl MHOXKECTBAMHU: IIEPEMECTUTEIBHOE, COYETATEIBHOE, PACIPENEIUTEIBHOE,
BKJItoueHus. lcrnonb3oBaHue rpauueckoro MpPEACTABICHUS MHOMXECTB IS
ONMCAaHMS PEATBHBIX MTPOLIECCOB U SABJICHUI, ITPH PEILEHUH 33]1a4.

N3mepenne paccemBaHMs AaHHBIX. J(MCHEpCUs M CTAHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITUS cilydallHOro ombiTa. CiydaliHble COOBITHS.
BepositHoct  coObiTuii.  OnbITBI € PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU
coObITusiMu. CiyuaiiHbiil BEIOOpP. CBSI3b MEXKIY MATOBEPOSITHBIMU U IPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoOICTBa JE€pEBBEB: E€AWHCTBEHHOCTh IyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSA3b MEXIY YHMCIOM BEpIIMH U uucioM pédep. IlpaBuio
yMHOeHUS. Pelienue 3aa4 ¢ moMoIpko rpados.

[IpotuBononoxueie coObiTUst. Juarpamma Oiinepa. OObeauHEHHE U
nepeceueHue coObiThii. HecoBmecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAsI BEPOATHOCTh. [IpaBmiio ymHOxkeHus. He3aBucumbie
coowiTuda. IlpencraBnenue skcniepuMeHTa B BUJE JAepeBa. PemieHue 3amad Ha



HaXO0XJEHUE BEPOATHOCTEH C MOMOIIBIO JAEpPEeBa CIy4ailHOTO SKCIEPUMEHTA,
auarpamm Jitiepa.
9 KJIACC

[IpencraBnenne JaHHBIX B BHAE TaOmMUI, Jauarpamm™m, TpadUKoOB,
MHTEpIIpETalns JaHHBIX. YTEHUE U TOCTPOEHUE Talull, AUarpaMm, TpaduKoB 1Mo
peaIbHbIM JJAHHBIM.

[lepecranoBku u ¢akropuan. CoyeTaHuss U YUCIO coueTaHUM. TpeyroabHUK
[Tackains. Pemienue 3a1a4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CiydailHbI BBIOOp TOUKM U3 (pUrypsl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Hcnbiranne. Yenex m Heymaya. Cepusi MCIBITAaHWM 10 TEPBOTO yCIIEXa.
Cepuss wucnbiTanuii bepHymm. BepostHocTH cOOBITUH B CEpPUM HUCIBITAHHM
bepnyiu.

CiyqailHasg BEJIMYMHA W PACHPEACIICHUE BEPOSITHOCTEH. MaTeMaThuecKoe
oxumanue W gucnepcus. [Ipumepsl  MaTeMaTMYECKOro  OXKHMAAHUSA — KaK
TEOPETUYECKOTO CPEAHEr0 3HAYEHUs BEIMYMHBL. MaTeMaTH4YeCKOe OXKHIAHUE U
JUCHEPCHUS CIYyYalHOM BEIWYMHBI «YHUCJIO YCIIEXOB B CEPUM HCIBITAHUN
bepnymmy.

[Tonsatue o 3akoHe OoNbIIMX YKceN. M3MepeHue BEpOATHOCTEM C MOMOIIBIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOEHHUS MPOrpamMMmbl Yy4eOHOTO Kypca
«BeposATHOCTD M CTATUCTUKA) XapPAKTEPU3YIOTCS:

1) naTpuoTHyeckoe BOCIUTAHME:

IIPOSIBJICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALIEMY POCCHUHCKOU
MaTeMaTUKH, L[EHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHUSAM  POCCHUHCKHUX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K MCHOJIb30BAHUIO ITHUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SABJIECHUN, NPOUEAYp TPa)XIAHCKOro oOIlIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/ICHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM IPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIMTAHME:

YCTAHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIICHUH NPAKTUYECKUX 3adad
MaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU AJI1 YCHEIIHOW MpodecCHOHATbHON
JESTEIbHOCT M Pa3BUTUEM HEOOXOIUMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
OCTPOEHUEM MHAMBHUAYAIbHON TPaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOILMOHAIBHOMY U  3CTETHUYECKOMY BOCHIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXICHUH, YMEHHIO BHUJETb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEHHOCTH HAYYHOT'0 IO3HAHHUSI:

OpUEHTalUMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cgepbl YelI0BEeYeCKOu
NEATEIbHOCTH, ATANoB €€ pa3BUTUS W 3HAYMMOCTH ISl PA3BUTHUS LMBUJIM3ALNH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHUKH U MATEMAaTUYECKOW KyJIbTYpOW KaK CpPEIACTBOM
IIO3HAHWS MHpA, OBJIAJICHHEM IMPOCTEHIIMMHM HABBIKAMU HCCIEN0BATEIBCKON
NEATENBHOCTH;



6) ¢u3uyueckoe BocnUTaHUE, (POPMHPOBaAHUE KYJIbTYPbI 310POBbS H
IMOLMOHAJBHOTO 0J1arONMOy YU

TOTOBHOCTBIO NPHUMEHATh MaTEMAaTUYECKUE 3HAHMUS B HMHTEpPEcax CBOETO
3I0pOBbSl, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHMTAHHE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH W OTIbIXa, pEryJsapHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eJioBeKa;

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpUEHTalMEel Ha NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU U pEelIeHUs 3a]1ad
B 00JacTH COXPAaHHOCTH OKPY>KaloleH cpeipl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOXKHBIX IOCJEACTBUI MJIsi OKPY’KAIOIIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTel X PeLeHus;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATBHOW M MPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIE
YMEHHUE YUUThCA y IPYTHX JIOJeH, IMpuoOpeTaTb B COBMECTHOW AESITENBbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(opMynHpOBATh UIEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbBI3OB, TPEOYIOLIUMNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEelIeHUs] W ACHCTBUA, (POPMYIHPOBATH U OLEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

e BBIABIIITh M XapPaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POPMYyIUpPOBATH
OTpENCICHUS  TIOHATHH, YCTaHABJIWBAaTh  CYIICCTBECHHBIA  IPU3HAK
Kiaccu(ukany, OCHOBaHUA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPeoOpPa3OBBIBATH  CYKJICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AUHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIC;



BBISIBISITH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OPOTUBOpEUMs] B (paKTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHMSIX,
npejiaraTe KpUTEPUU /7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J10Ka3aTelbCTBA MAaTEMATHUYECKUX YTBEPKICHUH (IpSIMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KA3aTEIbCTBA
MaTEeMaTHUYECKUX (PaKTOB, BBICTPAUBATh APTyMEHTALMIO, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHuss y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJNEe TOAXOMSIMUNA C YIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarejbCKue AeiCTBUA.

UCITIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IIO3HAHMS,
(GopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME MPOTUBOPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO ~YCTaHaBIMBaTb HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MIO3ULUIO, MHEHHUE;

IPOBOJUTE IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTHYECKOTro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEXTYy COOOM;
CaMOCTOSITENIbHO (HOPMYJIMPOBaTh 0OOOIIEHUS U BBIBOJBI IO pe3yibTaTaM
IPOBEAEHHOIO HAOIIOACHUS, MCCIEAOBaHUSA, OLICHMBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IMPOLECCA, a TaKXKE BBIIBUIaTh
IPEATOJIOKEHNS O €r0 PA3BUTHUN B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIUH, JAHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALMUU U UIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOWHAIUSIMU;

OLIEHWBATh HAAEKHOCTh HH(OpPMALMU MO KPUTEPHUSIM, MNPEAJI0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE NCHCTBHSA:

BOCIIpPUHUMATDL U (bOpMYHHpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H ncJsIMHu 06IHeHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOAY PEIICHHS
3a/1a4uv, KOMMEHTHUPOBATh TOJYYeHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIMPOCHI M0 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaur, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
pelieHusi, COIMOCTaBISATh CBOM CYXKJEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAHAJIOra, OOHApY)XMBATh pa3zIu4he M CXOJICTBO IMO3UIIMMA, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
OPEJCTaBIsITh  PE3YyJAbTaThl  PEIICHUS 3aa4u, IKCIIEPUMEHTA,
UCCIIEIOBaHMSI, TIPOEKTA, CAMOCTOSITENIbHO BBIOUpaTh (hOpMAaT BBHICTYTLIICHUS
c y4€TOM 3aja4 Mpe3eHTAMHU U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUYaIbHON
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATH 1€ COBMECTHOM NEATEIbHOCTH, TIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pacnpenensTh BHIbI padOT, OrOBapUBATHCS,
o0CyXaTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJBKUX
JIFO/ICH;

y4acTBOBaTh B TPYyHHoBBIX (opmax paboTel (0OCyxaeHus, OOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BBIOIHITH CBOIO YacTh PaOOTHI
U KOOPAWMHHPOBATh CBOM JICHCTBUS C JAPYTMMU WICHAMH KOMAaH/bI,
OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISTh IUIAH, aJITOPUTM PEIICHMs 3a7adyd (MM €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTUPOBAThH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJI]:, SMOLIMOHAJIbHbIN NHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTara
peIIEHNUs] MAaTEMaTUYECKOM 3a1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHOM LEN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHIKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEJMETHBIE PE3YJIbTATBI

K xoHiy oOyueHuss B 7 KJjacce OOyyarolmluMics TMOJYYUT CICAYIOIINE
NPEAMETHBIE PE3YJIbTATHI:

Yutate wuH(OpMaIMio, NPEACTAaBICHHYIO B Ta0nWIax, Ha JguarpaMax,
NPEICTaBIATh JaHHbIE B BHUAEC TaOJMIl, CTPOUTH AHArpaMMbl (CTOJOMKOBBIC
(cTosi0uyaThie) M KPYroBhI€) IO MACCHBaM 3HAUYCHUI.

OnuceiBaTh ¥ UHTEPOPETUPOBATH  pealibHbIE  YHCIIOBBIC  JAHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

HUcnonws3oBaTh 111 ONMMCAaHHS JTAHHBIX CTATUCTUYECKHE XapPAKTEPUCTUKH:
cpenHee apupMeTHYecKOoe, MeJHhaHa, HauOoJblllee M HAaUMEHbIIEe 3HAYCHUS,
pa3mMax.

NmeTp mpencraBieHue O CIydyalHOM W3MEHYMBOCTM Ha INpHUMEpaxX IEH,
(bU3UYECKNX BEJIMYUH, aHTPOMOMETPUUYECKUX JAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHiy oOyuenuss B 8 kJiacce O0OyYaromMiiCSs MOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekate U mpeoOpa3oBbIBaTh HHGOPMAIIMIO, TPEJCTABICHHYIO B BHUJC
Ta0aul, AUarpamm, rpauKoB, IPEACTaBISATh TaHHBIC B BHUJIE TAOJIUII, TUArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKA3aTEICH: CPEeIHHX
3HAUYCHUN U MEp pacceuBaHus (pa3mMax, TUCTIEPCHS U CTaHIapTHOE OTKJIOHEHUE).

Haxonuth 4acTOThl YUCIOBBIX 3HAYEHU U YACTOTHI COOBITHIA, B TOM YHCIIC
0 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHHIA.

Haxonutb BEpOSATHOCTH CIIy4ailHBIX COOBITUM B ONBITAX, 3HAasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHUH, B TOM UYHCJI€ B OMNbITAX C PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMU COOBITUSIMU.

Ucnonb3oBath rpaduueckue MOACIH: JIEPEBO CIYyYaHHOIO 3KCIEPUMEHTA,
qyarpamMMbl DWiiepa, YMciaoBas mpsmas.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, IOAMHOKECTBO,  BBINOJHSATH
omiepaliid  HaJl MHOXKECTBaMH: OOBEIMHEHHUE, IepeceueHue, JIOMOJTHEHUE,
MIEPEUHCIIATH JIEMEHTBI MHOKECTB, IPUMEHSITH CBOMCTBA MHOYECTB.

Hcnonp3oBath Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUAMMU JJIs1 ONIMCAHUA MPOLIECCOB U SIBICHUM, B TOM YHCJIE IPU PEUICHUM 33/1a4 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJiacce OOYyYalONIMICA TMOJYYHUT CICAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekate wu mpeoOpa3oBbiBaTh HH(POpMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHUJAE TaOJMIl, Auarpamm, TrpadukoB, MPeACTaBIATH
JlaHHBIE B BUJE TaOJIUII, TUarpamMM, rpauKoB.



Pemarp 3agaum opraHu30BaHHBIM MEpeOOpPOM BapHUAHTOB, a TAaKXKE C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONUCATENbHBIE XAPAKTEPUCTUKH JJISI MAcCCHUBOB UHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYECHUS U MEPBI PACCEUBAHUSI.

Haxonuth 4acToThl 3HAYEHUI U 4acTOTHI COOBITHSI, B TOM YHUCIE MOJIb3YACh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
YHUCJIE B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHM, B CEPUSIX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmeTs mnpencrtaBieHWe O CIy4alHOM BEIMYMHE W O paCIpElICIICHUH
BEPOSITHOCTEM.

NmeTs mnpencraBieHue O 3akOoHE OOJBIIMX YHCET Kak O IMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YHCEI B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbIie
Ne i/ P Konrpoubueie | IIpakrnyeckue (mucpp )
NMPOrpamMMbI Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 IT 7 2
PCACTABICHHE AQHIRX https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OnucarebHas CTaTHCTHiA 8 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
3 C i 6 1
TYSETHAN HIMEHAHBOCTS https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 B 4
BE/ICHHC B TCOPHIO rpachos https://m.edsoo.ru/7f415fdc
BeposiTHOCTB 1 yacTOTa CIly4aifiHOTO bubnuoreka LIOK
5 4 1
COOBITHUS https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
6 00606 i 5 2
ODILCHHE, CHCTOMATH3AIMA SHARHH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

Koau4vecTBo yacoB DJIEeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ P Konrpoiabnbie | IIpakTnyeckue (uacpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Bu6nmuoreka [IOK
1 II 7 4
OBTOpeHHE kypea [ Kacea https://m.edsoo.ru/7f417fb2
5 OmnmcarenbHas cTaTUCTHKA. PaccenBanue 4 bubmuorexa [JOK
JTaHHBIX https://m.edso0.ru/7f417fb2
bubmnoreka LIOK
3 M 4
noecta https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
4 B i 0 6 1
CPOATHOCTE CIYHAUHOTO CODRITIE https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
5 B 4
BEICHHE B TCODHIO Ipa(oB https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 8
Crryuaiirpie coObITIA https://m.edsoo.ru/7f417fb2
7 O0001IeHne, cHCTEMAaTH3alMs 3HAHUH 4 2 }P?t?[ij:l/jln(fee di?)(i[r?;?(Ml? b2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3aesioB H TeEM nugpoBbIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchl
Bu6mmoreka [IOK
1 IT 4
oBTOpeHie kypea 8 acca https://m.edso0.ru/7f41a302
bubmuorexa [JOK
2 0 4 1
IEMCHTHI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOSITHOCTh 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 n b 6 1
CHRITAHI DepHys i https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
5 C 6
TYSETHA BETIHHA https://m.edsoo.ru/7f41a302
bu6nmmoreka [IOK
6 10 1
Oobmenne, KOHTPOTE https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MNOYPOUYHOE IIVIAHUPOBAHUE 7 KJIACC
KoimnyecTBo yacos 1 DJIeKTPOHHBIE
ara
Nen/m | Tema ypoka Konrpoasnsie | Ilpaktuyeckue uuppossie
Bcero U3yYeHUs
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchbl
1 [IpencraBienre TaHHBIX B 1 bubnuorexa [JOK
Tabauax https://m.edsoo.ru/863ec1f8
5 [IpakTrueckue BHIYUCICHU 110 1 bubnuorexa [LIOK
TaOJWYHBIM JTAHHBIM https://m.edso0.ru/863ec324
3 W3Bnedenue u nHTEpIpeTALNs 1 bubnuorexa LIOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTrueckas padora "Tabaurpr" 1 1
['padmyeckoe npeacTapneHue
5 JIaHHBIX B BUJIE KPYTOBBIX, 1 bubnnoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpaMmm
UYreHue 1 MoCTpOCHHE ANarpamMm.
6 HT lele zln e;(r))r :(II/)IH‘?;I:I/II)X - 1 bubmmorexa LIOK
PUMEPHL A P https://m.edso0.ru/863ed602
JIrarpaMm
7 [IpakTrueckas pabora 1 1 bubnnoreka [IOK
"lmarpammpr" https://m.edsoo.ru/863ed72e
8 Uucnossie Habopsl. CpenHee 1 bubmuorexa [LIOK
apudmeTrueckoe https://m.edso0.ru/863ed846
9 Yucnossle Habopsl. CpeHee 1 bubmuoreka [LIOK
apudmeTrnIecKoe https://m.eds00.ru/863ed846
10 Meaunana ynucioBoro Habopa. 1 but6mmoreka [JOK
Y cTOMYNBOCTE MEHAHBI https://m.edsoo.ru/863edb3e
11 Menuana 9ucioBoro Habopa. 1
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Y cTOMYNBOCTh METUAHBI

[IpakTuyeckas padora "Cpennue

bu6mmoteka [IOK

12
3HA4YCHUS " https://m.edsoo.ru/863edc6a
Haubonpmiee 1 HaMMEHBIIIEE
13 3HAYCHUS YUCIIOBOro Habopa brbmmorexa [IOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
Haubonpmiee 1 HaMMEHBIIIEE
14 3HAYEHHS YUCIIOBOr0 Habopa.
Pazmax
HawnbOonbiiee 1 HaMMEHbIIIEE
15 3HAYEHHS YUCIIOBOT0 Habopa.
Pazmax
KoHTposbHas paboTa 1o reMam
16 "IIpencraBiaeHue JaHHBIX bubmmorexa [IOK
ped 8 o https://m.edsoo.ru/863ee390
OnucarenbHas CTaTUCTUKA
17 Crny4daifHasi U3BMEHYMBOCTD bubnnoreka [IOK
(mpuMepsI) https://m.edso0.ru/863ee4bc
18 YacroTa 3HaYCHHI B MACCHBE bu6nmmoteka [IOK
JTAaHHBIX https://m.eds00.ru/863ee69c
bu6nmmoreka [IOK
19 r
PYTITHPOBKa https://m.eds00.ru/863ee9d0
20 I'ncrorpammsl
bu6nmmorexka [IOK
21 r
HCTOTpaMMbl https://m.edsoo.ru/863eeelc
99 [IpakTuueckas padota "Cnydvaiinas bu6mmoreka [IOK
W3MEHYHUBOCTB" https://m.edsoo.ru/863eecc8
93 I'pad, BepmuHa, pedpo. bu6mmoreka [IOK

HpCI[CTaBJ'ICHI/IC 3aaa4u C IIOMOIIIbBIO

https://m.edsoo.ru/863eef52
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rpada

CreneHb (BAJIGHTHOCTD) BEPIITUHBI.

24 UYucno pédep 1 cyMmapHasi CTeTIeHb bubmmorexa LIOK
peprm, Llenb u K https://m.edsoo.ru/863ef0ba

o5 Hemns u k. [Tyts B rpade. bubnnoreka [IOK
[IpencraBnenue o CBA3HOCTH Ipada https://m.edso0.ru/863ef236

26 [IpencraBnenue 06 bubnuoreka [IOK
OpPUEHTUPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2

97 City4aifHbIN OIIBIT U CITy4aiiHOE bubnnoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BepositTHOCTB 1 yacTOTa COOBITHSL.

28 Posib ManoBeposSITHBIX U bubnnoreka [IOK
IIPAKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITUH B IPUPOJIC M B OOIIIECTBE

29 Momnera 1 urpanbHasi KOCTb B
TEOPHUH BEPOATHOCTEN

30 [IpakTuueckas padora "Hacrora bubmuoreka [LIOK
BbINajeHUs opiia" https://m.edso0.ru/863ef8a8
KonTponbHas pabota 1o remam

31 "CnyyaiiHast ”3MEHYMBOCTb. bubnnorexa [IOK
I'pads1. BeposiTHOCTB citydaiiHOTO https://m.eds00.ru/863f0186
coObITHS"

2 [ToBTOpenue, o6o0IICHNHE. bu6nmmorexa [IOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHue, 0600IICHNE. bubnunorexa [IOK
OnucarenpHas CTaTUCTHKA https://m.edsoo.ru/863efbaa

34 [ToBTOpeHme, 0600IICHNE. bu6nunoreka LIOK

BCPOHTHOCTB CJ'Iy‘lElfIHOFO COOBITHS

https://m.edsoo.ru/863efecO
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OBIIEE KOJIMYECTBO YACOB 10

34 2 5
[MPOIT'PAMME
8 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka Kourpoububie | IlpakTuyeckue
n/n Bcero u3yueHusi | o0OpasoBaTebHbIC
padoThI padoThI
pecypchbl
[IpencrasieHue naHHBIX. 1 bubnuorexa [LIOK
OrnucarenbHas CTAaTUCTHKA https://m.edso0.ru/863f029e
Ciyuaiinas n3aMeHuuBOCTb. CpeHue 1 Bbu6mmoteka LIOK
YUCI0BOro Habopa https://m.edso0.ru/863f03fc
Crnyuaitnbie coobITHS. BeposiTHOCTH 1 1 bubmmoreka [JOK
YaCTOTHI https://m.edso0.ru/863f0578
Kn
seponiocrelt: woncran mpariar | 1 bimorera LIOK
P ' P https://m.edsoo.ru/863f076c
KOCTh
bu6nmmorexka [IOK
O 1
THCTOHCHIT https://m.edso0.ru/863f0a50
Jucnepcust uncioBoro Habopa 1 bubmorexa HOK
p P https://m.edso0.ru/863f0a50
CrangapTHOE OTKJIOHEHHE YHCIOBOTO 1 bubmuorexa LIOK
Habopa https://m.edsoo.ru/863f0bfe
JlnarpamMmbl pacceMBaHHUS 1 bubmorexa LIOK
p P https://m.edso0.ru/863f0eab
MHOX€eCTBO, TOAMHOXKECTBO 1 bubmmorexa LIOK
> oA https://m.eds00.ru/863f1180
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OHGpaHI/II/I Haa MHO>KECTBaMU:

bu6mmoteka [IOK

10 o0BeAMHEHNE, IEpECEUCHIE,

A P https://m.eds00.ru/863f143¢
JIOTIOJTHCHHE
CaolicTBa onepanuii Hajl

1 MHO>KE€CTBAMU: IEPEMECTUTENBHOE, bubnnoreka [IOK
COYETaTEIbHOE, PACIIPEAEITUTEIBHOE, https://m.edso0.ru/863f1784
BKJIFOUCHUS

12 I'paduueckoe npencraBieHne bubnuorexa [IOK
MHOECTB https://m.edso0.ru/863f198c

13 KonTposabnas pabota no remam
"Cratuctuka. MHOXecTBa"

14 DnemeHTapHbIe cOObITHS. ClTydaiiHbIC bubnnoreka [IOK
COOBITHS https://m.edsoo.ru/863f1dec
bnaronpustcTs ue

15 3JIeMeH1;a HbIS ZI:gII;IITI/IH bubmorexa HOK

P . https://m.edso0.ru/863f1dec
BepositHoCTH cOOBITHI
bnaronpustcTs ue
16 aneMeHI;a HBIS ZI(:);II;IITI/ISI bubmorexa HOK
P . https://m.eds00.ru/863f1f72
BepositHocTH cOOBITHI
OMnBITHI ¢ PABHOBO3MOXKHBIMU
17 3JIEMEHTapPHBIMU COOBITHSIMH bubmorexa HOK
. p N ' https://m.edso0.ru/863f21ca
CryuaitHblii BEIOOD
OIBITBI C PABHOBO3MOYKHBIMHU
18 aneMeHTapHLIMH COOBITHSIMH bubmorexa [IOK
. P N ' https://m.edsoo.ru/863f21ca
CryqaifHbii BEIOOD
[IpakTuueckas padota "OnbITH €
bu6nmnoreka [IOK
19 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH

COOBITHIMM"

https://m.edsoo.ru/863f235a
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bu6mmoreka [IOK

20 flepeso https://m.edsoo.ru/863f2a4e
CaoiicTBa epeBa: e JMHCTBEHHOCTh
21 IIyTH, CYLIECTBOBAHUE BUCSIYEH bubnuorexa [IOK
BEPILUHBI, CBSA3b MEXKY YHCIOM https://m.edsoo.ru/863f2bac
BEpILUH U 4nciaoM péodep
bu6mmotexa LIOK
22 Hpasio ymHokerit https://m.edso;.lru/863f20d8
bubnnoreka [IOK
23 Hpapio ywroskeriis https://m.edsoﬁru/863f2e36
bu6mmoteka LIOK
24 [IpoTuBoOnONIOXKHOE COOBITHE https://m.e dsocilru 1863234
o5 Huarpamma Ditnepa. O0beMHEHNE U bubnuorexa [LIOK
MePECCUCHHUE COOBITUIM https://m.edsoo.ru/863f3214
2% HecosmectHbie coObiTus. @opmyna Bbu6mmoteka LIOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecoBmectnbie coObiTust. @opmyna bubnnoreka [IOK
CJI0’KE€HHUsI BEPOATHOCTEN https://m.edso0.ru/863f3764
[IpaBun .
2 | Voromansepomoers. brmorera LIOK
HesaBerMLIe COBLITIA https://m.edso0.ru/863f38ae
[IpaBun .
2 | Vorowanneporscers. brmiorera LIOK
HesaBHCHMELE COBLITIS https://m.edso0.ru/863f3b06
30 [IpencraBienue cy4aiitHOTO bubmuorexa LIOK
JKCIIEPUMEHTA B BUJIE IEpEBa https://m.edso0.ru/863f3cbe
31 [IpencraBienue ciydaifHOro bubmuoreka [LIOK

9KCIICPUMCHTA B BUJIC ACPCBA

https://m.edsoo.ru/863f3f20
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[ToBTOpEeHHE, 0000IIECHNE.
32 [IpencraBienue qaHHBIX 1 brbmmorexa [IOK
pet ! ' https://m.eds00.ru/863f4128
OnucarenbHas CTaTUCTHKA
bu6mmoteka [IOK
33 IT 600 I 1
oBtoperiie, obobuuerie. Ipags https://m.eds00.ru/863f4312
KonTtponbsHas pabora mo Temam
34 "Ciyuaiinbie coObITHS. BeposSTHOCTD. 1 1
I'padur"
OBIIEE KOJIMYECTBO YACOB IIO 34 2 1
I[TPOT'PAMME
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHBIE
ara uudpoBbie
Nen/m | Tema ypoka Konrpouabsnsie | IlpakTuyeckue A p
Bcero u3yuyeHusi | o0Opa3oBaTeIbHbIE
padoThI padoThI
pecypcbl
bu6mmoteka I[IOK
1 I1 1
PEACTARISHHC AR https://m.edsoo.ru/863f47ea
2 OmnmcaTenbHas CTATHCTHKA 1 bubmorexa [TOK
https://m.edsoo.ru/863f47ea
3 Omnepanuu HaJ COOBITHAMU
4 HezaBucuMocTh coOBITHIH
5 KombunaTopHoe npasuiio 1 bu6mmoreka [IOK
YMHOXEHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. ®axkTopual. 1 bubmuoreka [LIOK
CoueTaHus ¥ YUCJI0 COYETaHUI https://m.edso0.ru/863f4e16
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bu6mmoreka [IOK

! Tpeyromein Hackas hittps://m.eds00.ru/863f5014
[IpakTuyeckas padora

8 "BbruncieHe BEpoSITHOCTEH € bubnuorexa [IOK
HCITOJIb30BaHUEM KOMOMHATOPHBIX https://m.edso0.ru/863f5208
GyHKIMI 37IeKTPOHHBIX Ta0IuI"
['eomeTpuueckast BEpOSATHOCTb.

9 CryualiHblii BEIOOP TOYKH U3 bubanoreka [IOK
(GUrypsI Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 IYTU OKPYKHOCTH
I'eomerprueckast BEpOATHOCTb.

10 Cny4aiiHblii BEIOOp TOUKH U3 bubnuoreka LIOK
burypsl Ha MIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5a50
U3 1yTU OKPYKHOCTH
I'eomerprueckast BEpOATHOCTb.

11 Cny4aiiHblii BEIOOp TOUKH U3 bubnuorexa LIOK
(GuUrypsl Ha MIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5hfe
U3 IYT'¥ OKPYKHOCTH
I'eomerprueckast BEpOSATHOCTb.

12 CrnyualiHblii BHIOOP TOUKH U3 bubnnoreka [IOK
(GUrypsl Ha IIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
U3 IYT'¥ OKPYKHOCTH
HcnbiTanue. Ycnex u Heyaaya. BuGmorexa LOK

13 Cepus ncnbITaHUH [0 NIEPBOTO
yerexa https://m.edso0.ru/863f6162
HcnbiTanue. Ycnex u Heyaaya.

14 Cepus ucrpITaHu 110 ne};Boro bubmmorexa LIOK
yerexa https://m.edso0.ru/863f6356

15 UcnbiTanue. Ycnex u Heygaya.
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Cepus ucnplTaHuii 10 IEPBOTrO
ycrexa

Ucnbiranus bepnysu.

bu6mmoreka [IOK

16 B OBITHH
CPOTTHOCTH CODLITIH B CpHt https://m.eds00.ru/863f64d2
ucnbITaHui beprymmm
HcnibiTa be .
17 BeHZ;TTI;{OPZH cigzlﬂTjII/II; B CepUH brbmmorexa [IOK
POTTHO® P https://m.eds00.ru/863f6680
ucnbITaHui bepuynm
18 [IpakTrueckas padota "VcnpITanus bubnuorexa LIOK
bepuymun" https://m.edso0.ru/863f67de
19 Crny4aifHasi BeJIMYMHA U bubnnoreka [IOK
pacnpenesieHue BEpOATHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTuueckoe OKUAaHUE U bubnuoreka [JOK
JIACTIEPCUS CITyHallHON BEJTMYMHBI https://m.edso0.ru/863f6da6
IIpume aTeMaTUYECKOro
21 oizMaII{);;h;ai "llj;OTIZ:I/I‘II;CII;OFO bubmmorexa [IOK
a p https://m.edso0.ru/863f6f86
CpeIHEro 3HaYCHHs BETUYMHBI
bu6nmmoreka [IOK
22 IT 0
OFUITHE O SAKOHE DOTLIIX JHeet https://m.edso0.ru/863f72c4
23 N3mepenue BeposaTHOCTEH C bubmuorexa [LIOK
IIOMOIILIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3akoHa O0IBIINX bubnuorexa [LIOK
qycen https://m.edso0.ru/863f7116
o5 O06006111EH1E, CUCTEMATU3AIUS bubnunoteka [IOK
3HaHui. [IpeacTaBnenne qaHHbIX https://m.edso0.ru/863f783c
26 O0001IeHNEe, CHCTEMATA3AIUA
3HaHui. OnucareabHas CTAaTHCTHKA
27 O060011IeHIE, CUCTEMATH3AIMS but6mmoreka [JOK
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3HaHuil. [IpencraBiieHuE JaHHBIX.
OnucarenpHas CTaTUCTUKA

https://m.edsoo.ru/863f893a

O00011eH1Ee, CUCTEMAaTH3ALUS

bu6mmoreka [IOK

28 3HaHUN. BeposTHOCTH citydaiiHOTO 1 htts://m.edsoo.ru/863f7ade
COOBITHS
O00011eH1Ee, CUCTEMAaTH3ALUS
29 3HaHU. BepoATHOCTH CIydaiiHOro 1 bubnnoreka [IOK
COOBITHS. DIICMEHTHI https://m.edso00.ru/863f7c9c
KOMOMHATOPUKH
O06o01IeHNe, CHCTeMaTH3aIUs
30 3HaHHI;II. 3JIC,MGHTI>I ) 1 bubmmorexa [IOK
https://m.edso0.ru/863f7e54
KOMOMHATOPUKH
O0001Ienne, cUCTEMATH3AIUS
31 3HAHUKU. DJIEMEHTBI 1 bubnuoreka [JOK
KoMOuHaTopuku. CiaydaiiHble https://m.edso0.ru/863f8408
BEJIMYMHBI U PaCIIpeieIICHUS
O06006111EH1E, CHCTEMATU3ALIMS
32 3HaHI/IHI\;. Cnyuaiinble BeJ‘II/I‘IIII/IHBI u 1 bubmmorexa LIOK
https://m.edsoo.ru/863f861a
pacripeieneHus
bu6nmmorexa [IOK
33 HToroBast KOHTpoNbHAs paboTa 1 httos://m.edsoo.ru/863f8b56
34 O0001IeHNEe, CHCTEMATH3AINS 1
3HAHUH
OBHIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMpoBepPsIeMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTucTUKA
Yurate uH(OpMALIHIO, TPEACTABICHHYIO B TA0IHIIAX, HA JUarpaMMax,
5.1 NPEACTaBIATh JAaHHbIE B BUAE TaOJUL, CTPOUTH JAHArpaMMbl
(cToyIOMKOBEIC (CTOMOUYATHIC) M KPYTOBEIC) IO MACCHBAM 3HAUYCHUH
52 OnuceiBaTh W HMHTEPIPETUPOBATH PpEAIbHBIE YHCIOBBIC JIaHHEIC,
MIPEJICTaBJICHHBIC B TAOIUIaX, HA TUarpaMmmax, rpagukax
Hcnonb3oBars Uit OMHCAHUSA JAHHBIX CTaTUCTUYECKUE
53 XapaKTePUCTHKU: CpellHee apu(pMeTHUecKoe, MeInana, HauOoblee 1
HavMEHbIIIEE 3HAUYEHHUSI, pa3Max
Nmeth npeacTaBieHue 0 Cy4ailHOM N3MEHUYMBOCTH Ha IPUMEPAX IIEH,
5.4 bu3NYecKUx  BENUYMH, AHTPOINOMETPHUYECKUX  JaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KVIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NPoBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl
pe3yJjbTara
5 BeposiTHOCTB U cTaTucTHKa
N3Bnekate W mpeoOpa3oBbiBaTh HWHGOPMAIMIO, TPEICTABICHHYIO B
5.1 BUJIE Ta0NHIl, AUarpaMm, TpaduKoB, MPEACTABIATh JAHHBIE B BHJIE
TabJIuIL, JUarpamm, rpauKkoB
OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX ITOKa3aTesIei:
52 CpPeIHMX 3HAUEHUM W Mep pacceuBaHus (pa3Max, AUCTIEpCUs U
CTaH/JIapTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHH M YaCTOTHI COOBLITHI, B TOM




qucye o pe3yiIbTaTaM U3MEpPEHH 1 HaOIroIeHU I

HaXOI[I/ITB BEPOATHOCTHU CHy‘I&ﬁHBIX COOBITHIl B OIIbITax, 3Hasd

5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHM, B TOM 4YHCIE€ B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMU
ce Hcnonb3oBath  rpaduyeckue  MOJCIHM:  JEPEBO  CIydaiHOTro
' AKCIIEPUMEHTA, IUarpaMMsbl Dilsiepa, yuciaoBas npsmast
OnepupoBaTb NOHATHUAMHU: MHOXECTBO, IOJAMHOXKECTBO; BBIIOJIHATH
56 omepalMd  HaJ  MHOXECTBAMHM:  OOBEIMHEHHE, IepeceucHHe,
' JIOTIOTHEHHE; TIEPEYHCIIATD JIEMEHTBI MHOKECTB, IPUMEHSATH CBOMCTBA
MHOYKECTB
Hcnonb3oBate rpaduueckoe NpeACTaBICHUE MHOXKECTB U CBs3eH
5.7 MEX/1y HUMHM JUIsl ONMCAaHMsI IPOLIECCOB U SIBJICHUM, B TOM YHCIIE PU
peLIeHUH 33724 U3 IPYTUX YIeOHBIX MPEIMETOB U KYPCOB
9 KIIACC
Kon .
IIpoBepsiemble IpeAMEeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 0011ero 00pa3oBaHus
pesyJabTara
5 BepoaTHOCTB U cTaTHCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh MH(POPMALMIO, MPEICTABICHHYIO B
5.1 pa3IMyYHbIX MCTOYHMKAX B BHJAE TaONMI, AUarpamm, TpaduKoB,
IPECTaBIATh JaHHbIE B BUJE TAaOMII, AUarpamMm, rpadukoB
- Pemarp 3amaun opraHn3oBaHHBIM NEPeOOPOM BAPUAHTOB, a TAKXKE C
. UCMOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI M METO/IOB
Hcnonb3oBaTe  ONUCATENbHBIE  XApAaKTEPUCTHKU sl  MAacCHUBOB
53 YHUCIIOBBIX JAHHBIX, B TOM 4YHCJIE€ CpEIHHE 3HAYEHUS U MEpHI
paccenBaHUs
£ 4 HaxonuTh 4acToThl 3HaYeHMH M YacTOThl COOBITHS, B TOM YHUCIIE
' MOJIb3YACh pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUI
HaxoauTs BeposSTHOCTH CITydyalHBIX COOBITUI B M3yYEHHBIX OIbITaX, B
5.5 TOM UHCIIE B ONBITAX C PAaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU

CO6LITI/I}IMI/I, B CCpUAX HUCIBITAHUN M0 MEepBOro Yyclicxa, B CCpUAX




ucHbITaHui bepHymm

HMMeTrs mpencraBiieHHE O CIy4alHOW BEJIMYMHE M O PACIpPENEICHUN

5.6

BEPOATHOCTEU

HNmeTtn IIpEACTAaBICHHUE O 3aKOHE OONBIINX YHCET KaK O IIPOABJICHUN
5.7 3aKOHOMECPHOCTHU B CHy‘lﬂﬁHOﬁ U3MEHYUBOCTH MW O POJIM 3aKOHaA

OOJIBIITUX YUCEINT B PUPOJIC U OOIIECTBE




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
5 BeposiTHOCTB M cTaTucTUKa
[IpencraBieHne AaHHBIX B BUjAE TaOjHIl, AUarpamm, rpadukoB. 3amoIHEHUE
Ta0JIMI, YTEHWE W TOCTPOSHUE auarpaMM (CTOJIOHUKOBBIX (CTOJIOYATHIX) U
5.1 KpyroBbix). UYUteHue rpaduKoB pea’bHBIX MpoueccoB. 3BrneueHnue
uHpOpMaUK M3 JHarpaMM M TaOJHIl, WCIOJb30BAHUE W HHTEPIPETALUSL
JTAHHBIX
OmnwucarenpHas CTaTUCTHKA: CpeIHEE apu(METHUYecKoe, MeIuaHa, pa3Mmax,
5.2 HauOoJIbIlIee U HAaMMEHbIIIee 3HaUeHus1 Habopa YUCIOBBIX JaHHBIX. [Iprmepsr
Cy4yallHON U3MEHUYMBOCTHU
CrnyyaliHplii 3KCHEpPUMEHT (OIBIT) M cilydailHOe coObiTHe. BeposTHOCTh U
53 gacTtora. Poib MallOBEepOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupojie u B oduiectse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEN
I'pa¢, BepmmHa, peOpo. Crenenp BepuinHbl. Yucio pédbep u cymmapHas
£ 4 cTenieHb BepiiuH. [IpeacraBnenue o cBa3Hoctu rpada. Llenu u uukimsl. [lytu
' B rpadax. OO6xox rpada (dimepoB nyth). IIpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenue 3anau ¢ nomousto rpagos
8 KVIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBieHne JaHHBIX B BUE TAOIUI, AUAarpaMM, rpadukoB
59 MHOXeCcTBO, 3J€MEHT MHOXECTBa, IOAMHOXecTBo. Omepauuu  Haj
' MHOKECTBaMU: 00beIMHEHNE, IIepeceyeHHe, TOMOIHEHHE
53 CaolicTBa onepalui HajJi MHO)KECTBAMMU: MTEPEMECTUTEIBHOE, COYETATEIBHOE,
' pacnpenenTenbHOe, BKIFOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MpenCcTaBICHUs] MHOXKECTB Ul OMHMCAHUS

PEATBHBIX TPOIECCOB U HBHGHHI)’I, IIpH pCUICHUHA 3a1a4.




I/IsMepeHHe paccCuBaHusd JaHHBIX. I[chepcm{ U CTAaHAApPTHOC OTKJIIOHCHUC

> YHCIIOBBIX HA0OPOB. JlnarpaMmma paccerBaHus
DneMeHTapHbIe COOBITUS CiiydailHOTO ombita. CiydaiiHble  COOBITHS.
E6 BepositHocTi  coObITHIA. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
' coObitusiMu.  Cory4aiiHbeiii  BbeIOOp. CBsI3b  MEXKIYy MAaJOBEPOSITHBIMH U
MIPAKTUIECKH TOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIC, OOIIECTBE U HAYKE
HepeBo. CBOMCTBa J1€pEBbEB: EIUHCTBEHHOCTh IIyTH, CYILIECTBOBAHHE
5.7 BUCSTYEH BEPIIMHBI, CBSA3b MEK/Y YUCIOM BEPIIUH U uyncioM péoep. IlpaBuino
yMHOKeHUs. Perienue 3a1a4 ¢ moMoIsio rpagos
[IpotuBomonoxkueie coObiTus. Jluarpamma Diepa. OObeauHEHUE U
5.8 nepeceueHue coObiTuil. HecoBmecTtHblie coObiTuss. Popmyna  cloKeHUs
BEpPOSITHOCTEMN
59 VYcnoBHas BepossTHOCTE. [IpaBuio ymHoxxenus. HezaBucrumbie cOObITHSA
[IpencraBneHne HSKCHepuMEeHTa B BUjAE JepeBa. PemieHwe 3agay  Ha
5.10 HAXO0XJECHHUE BEPOSITHOCTEN C MTOMOUIBIO IEPEBA CIYYAHOTO SKCIIEPUMEHTA,
nuarpamm Ditiepa
9 KVIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
5 BeposaTHOCTB 1 cTaTHCTHKA
[IpencraBieHue NaHHBIX B BUE TaOIUI, AMarpaMm, rpaKoB, HHTEPIPETALIUS
5.1 MaHHBIX. UTeHHe M MOCTpOeHHE TabNull, Juarpamm, rpadukoB MO peabHBIM
JTAaHHBIM
5.2 [TepectanoBku u hakTopHrai
5.3 CoueTraHus ¥ YUCIIO COYETAHUM
5.4 Tpeyronbuauk [lackans. Pemenue 3aqa4 ¢ MCroyib30BaHUEM KOMOMHATOPUKHU
56 ['eomerpuueckass BeposiTHOCTh. CiydailHbli BBIOOp TOYKM M3 (QUIYypbl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AYT'H OKPYKHOCTH
5.6 Hcnertanue. Yenex u Heyaada. Cepust HICIIBITAHUM 10 TIEPBOIO yCIexa
57 Cepust ucneitanuii beprymmu. BeposTHOCTH COOBITUH B CEPUU HCIIBITAHUA
' beprymm
5.8 CrnyuaiiHas BeJIMYMHA U pacIipe/ieJIeHre BEpOATHOCTEH




MaremaTtudeckoe OXUIaHHUC W OUCIICPCH. HpI/IMepBI MATEMATUYICCKOT'O

>3 O’KHMJaHUS KaK TEOPETUYECKOTO CPEAHETO 3HAUCHUS BEIINYMHBI

510 Maremarnueckoe OXUAAHUE U JUCIEPCUA CIIy4alHOM BEIMYUHBI «YUCIIO
. YCIIEXOB B CEpUU UCIBITAaHUN bepHyn»

511 IlonsTe o0 3akoHe OonbmIMX uyucen. M3MepeHne BepoOSITHOCTEH € MOMOLIBIO

qacToT. Posb 1 3HaueHHe 3aKoHa OOIBIINX YUCEI B IPUPOJIE U OOIIECTBE




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBEPsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM Pe3yJbTATAM 0CBOECHHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111ero
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOKECTBO, ITIOAMHOKECTBO, ONEPALUU
Ha/l MHOXKECTBAMH; YMEHHE ONIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
J€PEBO, LIUKJI, NIPUMEHATh UX IPU PELICHUU 3aJay; YMEHUE UCIO0JIb30BaTh
rpaduyeckoe TMpeACTaBICHHE MHOXECTB JJIsi ONHCaHUS pealbHbIX
IIPOLIECCOB U SIBJICHUI, IPU PELLIEHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX IIPEIMETOB

YMeHue omnepupoBaTh MOHATUSIMH: OIpEAeNiCeHHe, aKCuoma, Teopema,
JIOKA3aTeIbCTBO;  yMEHUE  pacrno3HaBaTh  WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHBOJAWTH MPUMEPbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMenune OIICpHUPOBATL TIIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCJO, JEIMMOCTh HAaTypaJbHbIX YUCEN, MPU3HAKUA AECIUMOCTH,
1[eJI0€ YHUCIIO, MOAYJb YKCIa, OOBIKHOBEHHAs Opo0b U JeCATUYHAs APOOb,
CTaHAAPTHBIA BHJI 4YMCJA, PALIMOHAJIBLHOE YMCIIO, UPPALMOHAIBLHOE YHCIIO,
apudmeTnyecKuil KBaJApaTHBIA KOPEHb; YMEHHE BBIMOIHITH ACUCTBUS C
YUCIIaMH, CPAaBHUBATh M YIOPSAJOYMBATH YMCIIA, MPEACTABIATH YUCIA Ha
KOOPJMHATHOW MPSAMOM, OKPYIJISATH YHCIIA; YMEHHE JeJaTh NPUKHUIKY U
OIIEHKY pe3yJIbTaTa BHIYMCICHUI

YMeHne onepupoBaTh TOHSATHSAMH: CTENEHb C MEJNbIM II0Ka3aTeleM,
apudmeTnyecKuil KBaJpaTHbIN KOPEHb, MHOTOUIEH, anredpandeckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJllbHOW cTeneHu OoJibliie
€IMHUIIBI; YMEHHE BBINMOJHATE pacuéThl Mo (opMyrnaM, HpeoOpa3oBaHUs
LEJNBbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U BBIPAXKEHUH C KOPHIMH,
pa3oKeHue MHOTOWIEHAa Ha MHOXHTEIH, B TOM YHUCIIE C UCIOJIb30BaHUEM
(bopMyIT pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe OomnepupoBaTh MOHATHAMU: YHCIOBOE PABEHCTBO, YPaBHEHHUE C
OJTHOM NEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pellaTh JIMHEeWHble W  KBaJpaTHbIE YpaBHEHMS, JPOOHO-
palMOHaIbHBIE YPABHEHUS C OQHOU IIEPEMEHHOM, CUCTEMBI IBYX JTMHEHHBIX
ypaBHEHUH, JTMHEHHbIE HEPAaBEHCTBA U UX CHUCTEMBI, KBaJpaTHbIE U JpOOHO-
palMoOHalIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4MHCIIE IIpU
pelIeHuu 3a1ad U3 JIPYrux IPEeAMETOB U IPAKTUYECKUX 3a]ad; YMEHHUE
HCIIOJIB30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAMHATHYIO IIOCKOCTH IS
M300paXkeHUs pelIeHnid ypaBHEHUH, HEPaBEHCTB U CHCTEM

YMmenue onepupoBaTh NOHATUAMU: (YHKIUS, rpaduk (QyHKUHUU, HYIH
(GYHKIUHM, MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHMUS,




yObIBaHUSI, HAWOOJbIIEe W HaWMEHbIee 3HAYCHHUS (QYHKINH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsMasi MPOMOPIHUOHAIBHOCTh, JIMHECHWHAsS
GyHKIuMs, KBajpaTHyHas (QYHKIUS, oOOpaTHas MPONOPIHOHAILHOCTS,
napaboja, runep0oia; yMeHUue CTPOUTh Ipaduku (yHKIUNA, UCIIOIB30BaTh
rpaduKy Ui ONPEACICHUS CBOKMCTB IPOIECCOB W 3aBUCUMOCTEH, IUIs
pelieHuss 3aJad U3 JPYruX Y4eOHBIX MPEAMETOB W PEAlbHON IKHU3HH;
YMEHHE BhIpaxkaTh (POpMyIamMu 3aBUCUIMOCTH MEXKTy BETMIUHAMU

YMeHue onepupoBaTh HOHATHAMH: MOCIEI0BATEIbHOCTD, apu(MeTHIecKas
U TEOMETpUYECKas MPOrpecCMd; YMEHHUE HCIOJIb30BAaTh  CBOMCTBA
nocieaoBaTenbHOCTEH, POpMyIIbl CyMMBI U OOLIETO 4YjeHa MPU PELICHUU
3aJa4, B TOM 4YHCIE 33/a4 U3 APYTrUX y4eOHBIX MPEIMETOB U pealbHOU
KU3ZHU

YMmenue peliaTh 3aaa4u pPasHbIX TUIIOB (B TOM 4MCJIC HA IIPOUCHTHI, J0JHU U
4aCTHu, IBHMIXXCHUC, pa60Ty, LHCHY TOBApOB U CTOUMOCTBH IIOKYIIOK U YCIYT,
HaJIOru, 3aJadyud M3 obnactu VIIpaBJICHUA JIMYHBIMHU U CEMEHUHBIMU
q)HHaHCEIMI/I); YMCHHE COCTABJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA U
CUCTCMbI IO YCJIOBUIO 3aJadu, HCCICAOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHOI[O6HOCTI) IMMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JOMaHasi, YroJ, MHOTOYIOJbHHMK, TpPEYroJbHHK, pPaBHOOCAPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJIbHUKHU, MPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJILHUK,
napasuiesorpaMm, poMO, MPSMOYTOJIbHUK, KBaJIpaT, Tpanelusi; OKPYKHOCTb,
KpYyT, KacaTeIbHAasl, 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTYpPAMH;, YMECHUE
pemath 3ajJa4u, B TOM YHCJIE W3 MOBCEAHCBHOW JKU3HM, HAa HAXOXKICHHE
TEOMETPHYCCKUX BEIIMYUH ¢ MPUMECHEHUEM HM3y4EHHBIX CBOWCTB (puUTyp M
(dakToB

10

YMeHue omnepupoBaTh HOHSTUSIMM: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh M NEPIEHIUKYISIPHOCTh NPSAMBIX, YroJl
MEXy IPSIMBIMU, IEPIEHANKYIISAP, HAKJIOHHAs, MPOEKLU, mojodue Gpuryp,
NOJO0HBIE TPEYrOoJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH U MPSIMOIi;
YMEHHME paclio3HaBaTh paBEHCTBO, CUMMETpUI0O U moaobue ¢uryp,
NapauIeIbHOCTD U EPIEHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOILEM MHUPE

11

YMeHne ornepupoBaTh MOHATHSMHU: JIJTMHA, PACCTOSHHE, Yo (BETHMYMHA
yIila, CHHYC U KOCUHYC yTjla TPEeyrojbHUKa), IUIOadb; YMEHHUE OIICHUBAThH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIbl IEpUMETPA U TIJIONIAJAN MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH U
IO Kpyra, o0beMa MPSMOYTOIBHOTO TMapajUieienuIea; yMeHue
MPUMEHSATH MPU3HAKNA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy I[ludaropa, TpUTOHOMETPUYECKHE COOTHOIICHHS
JUJISL BBIYMCIIEHUS] ITTMH, PACCTOSTHUM, TUIOIIaAei

12

Ymenue  um3o0paxkarh — IJIOCKME  GUIYpsl W UX  KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE ~ (UIYphl OT PYKH, C TIOMOIIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY UJIM CUMBOJIbHOMY
OIIMCaHHIO

13

YMeHue onepupoBarh NOHATUSAMU: MPSIMOYTOJIbHAsI CUCTEMA KOOPAUHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA Ha
YUCIIO, CKaJspHOE IIPOM3BEIECHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIA IPEACTABICHUS JAHHBIX U PELICHUSA 3a]ad, B
TOM YHCJIE U3 JPYTUX YUEOHBIX MPEIMETOB U peaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIC U KPYTOBBIE AHATPAMMBI,
TabIHIIBI, cpeiHee apu(MeTnIeckoe, Meinana, HanoobIlIee U HaNMEHbIIIee
3HAYeHHWs,  pa3Max  4YHclIoBoro  HaOopa;  yMeHHME  HM3BIEKaTh,
UHTEPIIPETUPOBATh U MpeoOpa3oBeIBaTh UHPOPMALIHIO, IPEACTABICHHYIO B
TabllMlax ¥ Ha JuarpaMmmax, OTpa)karollyl0 CBOWCTBAa U XapaKTEPUCTHKU
peallbHBIX MPOILIECCOB M SIBJICHHI; yMEHHME paclo3HaBaTh H3MEHUYHBBIC
BEJIMYMHBI B OKPY>KAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHSATHUAMM: CIYYalHBIM ONBIT  (CIy4YalHBIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJIEMEHTapHBI  HCXON)
CIIy4aifHOTO OIbITa, CIydallHOEe COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HAaXOJUTh  BEPOSTHOCTH  CIy4YallHBIX  COOBITUH B  ONBITaX  C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMHU COOBITUSMU; YMEHHUE pelIaTh 3a7aud
METOJIOM OpraHH30BaHHOIO Tiepedopa MU C HCIOJIB30BAHMEM IIPaBHIIA
YMHOXEHHS; YMEHUE OLEHUBAaTh BEPOSATHOCTU pEAJbHBIX COOBITUH U
ABJICHUHM, MMOHUMATh POJIb INPAKTHUUECKU JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITUI B OKpYXKaloOIleM MHUPE U B KU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YMCET U €ro
POJIBIO B MaCCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpaTh MOIXOIAINNA U3yUYEHHBIH METO JJIS PEIICHUs 3aauH,
MIPUBOJIUTH TIPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
J)KA3HU, PACIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE,
ONMCHIBATh OTJAEJIBHBIE BBIJAOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJIE
pPa3BUTHUS MATEMATUKU KAK HAyKH, NPUBOJUTH MPUMEPHI MATEMATUUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMHUPHON UCTOPUU




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSA

1 Hucna v BBIYUCIICHUS
11 Harypanbnsle u neinsie yncna. [IpusHaku 1eIMMOCTH LETIbIX YHCET
12 OOBIKHOBEHHBIE M JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIEC MEPHOIMUECKUE
' npodu
13 Panmonanehble uncna. ApupmeTrHueckue ornepaliy ¢ paluoHAIbHBIMU YUCIIaMU
14 JleiicTBuTenbHbIC Uncia. ApudMeTnyecKkue onepamnuy ¢ 1eHCTBUTEIbHBIMHI YHCIaMU
15 Hpn6nn>1<é}fﬂme BBIUMCIICHUS, IPAaBUIIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA Pe3ysIbTara
BBIUMCIICHUI
2 AnrebpanyecKkie BRIPaKSHHUS
2.1 BbykBenHble BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMU )
99 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallnOHAIbHBIM Moka3areneM. CBoiicTBa
' CTENeHH
2.3 MHorouieHbl
2.4 Anrebpanyeckas Apo0b
25 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JelcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HAaTypaJIbHOM CTETICHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Lenbie u qpoOHO-panvoHaIbHbIE ypaBHEHHU. CHCTEMbI U COBOKYITHOCTH YpaBHEHUH
3.2 Ilenple u npoOHO-panMoHaiIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCTOBBIX 3a7a4
4 YucnoBble NOCIIEA0BATEIbHOCTH
4.1 IlocnenoBaTeabHOCTH, CIIOCOOEI 3aaHUs MOCIEN0BATEILHOCTEH
4.2 Apudmerndaeckas u reomerprueckas nporpeccun. Dopmya CI0KHBIX POIEHTOB
) OyHKIUU
Oyukuus, cnocodsl 3aganust Gynkuuu. I'padux pynkumun. O61acTh OnpeneneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢pynkuun. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o [IpoMexyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MHHHUMYMBI ()YHKIIMH.
HauOonpiiee u HauMeHblIee 3HaueHUE (PYHKIIMH Ha TPOMEKYTKE
6 KoopanHatsl Ha psIMOIl M TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl U UX CBOICTBA
7.2 TpeyronpHuk




7.3 MHOroyroisHuKu
7.4 OKpYXHOCTh M KpYT
7.5 N3mepenne reoMeTpuuecKiX BeTMIUH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposiTHOCTD 1 cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YHEHUKA

Martematuka. 5 kiacc: 6a30BbIi ypoBeHb: yueOHUK: B 24. / H. 5. Bunenkun, B.
. Koxog, A. C. YUecHokoB u jp. / - M.: Ilpocsemienue, 2023
Marematuka. 6 xiacc: 6a30BbIi ypoBeHb: yueOHUK: B 24. / H. SI. Bunenkun, B.
. XKoxos, A. C. YUecHokoB u jp. / - M.: Ilpocsemienue, 2023

Marematuka. AnreOpa: 7 kiacc: 0a30Bblii  ypoBeHb: yueOHHK /HO.
MakapsiueB, H. I'. Munnrok, K. 1. Hemkos, C. b. CyBoposa; nox pexn. C.
Tenaxosckoro. - M.: [IpocBemenune, 2023

Marematuka. AnreOpa: 8 xkiacc: 0a3oBblii  ypoBeHb: yueOHuk /lO.
Makapserues, H. I'. Munaok, K. M. Hemkos, C. b. CyBoposa; nox pexn. C.
Tenaxosckoro. - M.: [Ipocemenne, 2023

Marematuka. Anrebpa: 9 kmacc: 0a30BbIi  ypoBeHb: yueOHHK /lO.
Makapserues, H. I'. Munatok, K. . Hemikos, C. b. CyBoposa; nox pen. C.
TensikoBckoro. - M.: [Ipoceemenue, 2023

Maremartuka. ['eomerpust: 7-9  kmaccel:  0a30BBIA YPOBEHB:

yueOnuk  /JI.  C. ArtanacsH, B. ®@. byry3os, C. b. Kagomiies u ap. - M.:
[TIpocsemienne, 2023
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Martematnka. BeposTHOCT, W cTathcThka: 7-9 Kiacchl: 0a30BBIM
ypoBeHb: yueOHuK B 2 4. /U. P. Beiconkuii, 1. B. Amenko; mox pex. 1. B.
Smenko. - M.: IIpocsemenue, 2023

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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