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Pabouas mnporpaMma 1o MaTeMaTHKE COCTaBJI€HAa Ha OCHOBE (enepalbHON
paboueli mporpamMmel o yueOHoMy npenmMery «MaremaTtrkay (YyriryOn€HHbIA YPOBEHB),
a Takke Ha OcHOBe denepaibHOM padouell MporpaMMbl BOCIUTAHMSA, BKIIOYAET
MOSICHUTENbHYIO 3alUCKy, CcoJepkKaHUe OOydeHHUs, IUIaHUPYEMbIE pe3yibTaThl
OCBOEHHUS MPOrpaMMBbI 10 MaTEMATUKE, TEMAaTUYECKOE TIIaHUPOBAHUE.

[losicHuTenbHas 3aUCKa OTpakaeT OOIIME LENH U 33Ja4id U3yYEeHHs] MaTEMaTUKH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOChUIOK K €€ HM3yYeHHIO 00y4arouuMucs,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKXke MOAXO0Jbl K OTOOpY coep>KaHusi,
K OIpEAeNICeHHUI0 TUIAaHUPYEMBIX pPE3yJbTaTOB M K CTPYKType TEMaTUYECKOIo
TUTAHUPOBAHMUSL.

Copepxanue 00y4yeHUsI pacKpbIBAaeT COJAEpXKATENbHbIE JIMHUU, KOTOpbIE
npeajaratoTcesl g 0053aTeNbHOTO U3YYEHHUS! B KaXKJOM KJacce Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHusI.

[Inanupyemble pe3yibTaThl OCBOEHHUS MPOTrpaMMbl MO MaTE€MAaTHUKE BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE pPEe3yJbTaThl 32 BECh MEPHOJ] OOydYeHUsT Ha YpOBHE
cpelHero oOmiero oOpa3oBaHUs, a TaKXKe MPEIMETHbIE JOCTHKEHHS O0ydarollerocs
3a KaXJIbIi TOJ] 00yUYeHUsI.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no maTeMaTuke yriayOiaEHHOTO YPOBHS JJisi OOY4YaOIIUXCSl HA YPOBHE
cpeaHero obmero obOpa3zoBaHus pa3paborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABIBISIEMBIX K MaTeMaTUYECKOMY
0o0pa3oBaHWI0, M TPAIUIHUA pOCCUUCKOro oOpa3oBaHusa. Peanmm3anus mOporpamMMsl
0  MareMaThuke  OO0EeCre4YrBaeT  OBJIAJICHWE  KIIOYEBBIMH  KOMIIETEHIUSAMH,
COCTaBIIIOIIMMHM OCHOBY [IJIi CaMOpa3BUTHS M  HEMPEPBIBHOIO 0Opa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO Y MO3HABATEIHHOTO Pa3BUTHS JTUYHOCTH
00yJaronuxcsl.

B nporpamMme 1o maTteMaTUKe YYTEHbI UJIEU U NoJIokeHUs «KOoHLenuu pa3BuTHs
MareMaTH4yeckoro ooOpa3zoBanus B Poccuiickoit ®enepammm». B cooTBeTcTBUH
C Ha3BaHUEM KOHIICTIIIMHM MaTeMaTH4YeCKoe 00pa3oBaHME NOJKHO, B YACTHOCTHU, peliaTh
3amauy obOecredeHuss HEOOXOAMMOro CTpaHe YHciia OOyJarommxcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA IS TMPOJOJDKEHHS OOpa3oBaHMs IO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIIOUYas MPEenojaBaHue MaTeMAaTHKU, MAaTEMAaTUUECKUE UCCIIEIOBAHMS,
paboty B cdepe HMHPOPMAIMOHHBIX TEXHOJIOTHMA W JPYTUX, a TaKkKe OOecredeHus
JUTSE K&KJ0TO 00YyYaroIIerocs BO3SMOYKHOCTH JOCTHKEHUS MAaTEMATHIECKOW TTOJITOTOBKU
B COOTBETCTBUU C HEOOXOJMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3TUX 3aaad
HalleJIeHa MporpaMma Mo MaTeMaTHKe yriayOoJIEHHOTO YPOBHS.

B snoxy mudpoBoit tpanchopmaimu Bcex cdep UYeIOBEYSCKON MEeATETbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  Xopolei
MaTeMaTU4eCKON MOATOTOBKU. DTO OOYCIIOBIEHO TE€M, YTO B HAIlK JHU PACTET YUCIIO



CIIEUANIBHOCTEH, CBS3aHHBIX C HEMOCPEJCTBEHHBIM MNPUMEHEHUEM MaTEeMaTHKHU:
u B cdepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTMUECKUX O00JaCTAX, U Jaxe
B TyMaHUTapHbIX cdepax. Taxum oOpa3zoMm, Kpyr oOyyaromuxcs, IJs KOTOPBIX
MaTreMaTUKa CTAaHOBUTCA 3HAYUMBIM MpeaMeToM, (QyHIaMeHToM oOpa3oBaHuUs,
CYILIECTBEHHO paciiupsiercs. B Hero BXoasT HE TOJBKO oOydaromuecs, MiIaHupyroIme
3aHUMATbCSI TBOPYECKOM U HCCIEN0BaTENbCKOM paboTolt B 00JlacTU MaTeMaTHKH,
nHpopMaTuku, GU3NKU, IKOHOMUKH U B APYTHX 00JACTIX, HO U T€, KOMYy MaTeMaTHKa
HY> KHa JJIs1 UICIIOJIb30BaHU B MTpodeccusiX, He CBS3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpukianHas 3HAYUMOCTH MaTEMAaTHKUA OOYCJIOBJIIEHA TeM, 4TO €€ MpeIMEeTOM
SBISIIOTCS. QyHIAMEHTANIbHbIC CTPYKTYPBI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (PYHKIMOHAJIBHBIE 3aBUCUMOCTH U  KaTEropuu
HEONPEACIEHHOCTH, OT TNPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JOCTAaTOYHO CJIOKHBIX, HEOOXOMMBIX JJISI PA3BUTHS HAYYHBIX U TEXHOJOTHUYECKUX
uzei. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAHUU 3aTPYJHEHO MOHMMaHWE MPUHITUIIOB
YCTPOWCTBA M HUCIIOJIB30BAHUS COBPEMEHHOW TEXHUKH, BOCTIPUSITHE M WHTEPIpETAIUs
pa3HOOOpa3HOW  COIMAIbHOM, HDKOHOMHMYECKOH, TOJUTHYECKOW  uHbOpManuw,
Manod¢pdEeKTHBHA TOBCEIHEBHAs IMpaKTUUYeCKas IeATebHOCTh. Bo MHormx cdepax
npodeccroHaIbHOMN NESITEFHOCTH TPEOYIOTCS YMEHHS BBITIOTHATH PACYETHI, COCTABIIATH
QITOPUTMBI, TIPUMEHATH (HOPMYIBI, MPOBOJUTH TEOMETPUUECKUE M3MEPEHUS W
OCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPECTABIATh HHPOPMALIHIO
B BUJI€ Ta0JIHII, TUarpaMm U rpaduKkoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CIydaiHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacuIupeHreM chep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BcE Oojiee BaXXHBIM CTAHOBUTCS MAaTEMaTUYECKUW CTHIIb MBIIUICHHUS,
NPOSIBIISIOMIMICS B ONpENENEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce wuzydeHus
MaTEMaTUKA B apceHasl MPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KIacCu(UKaAIUg U CUCTeMaTh3alus, adcTparupoBanue u aHajaorus. OObEeKThI
MaTeMaTUYECKUX YMO3aKIIOUCHUM, TpaBWia HX KOHCTPYHUPOBAHMUS PACKPHIBAIOT
MEXaHW3M  JIOTHYECKHUX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynrpoBaTh, 0OOCHOBBIBaTh M JIOKA3bIBaTh CYXICHHUS, TEM CaMbiM (DOPMUPYIOT
JOTUYECKUWA CTHJIb MBIIUICHUS. Beaymas ponb TpUHAANEKUT MaTeMaTHKe
B (OpMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] W BOCTIUTAHUN YMEHUU
JEHCTBOBATh, 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTpYUpOBaTh HOBBIE. B mpoliecce pemieHus 3ajady — OCHOBBI JJII OpraHU3aluu
y49eOHOM JESITENIbHOCTH Ha YpPOKax MaTeMaTHKA — pPa3BUBAIOTCS TBOpUYECKas U
MIPUKJIATHAS] CTOPOHBI MBIIIJICHUS.

OOyueHne maTeMaTUKe AA€T BO3MOXHOCTh Pa3BUBaTh y OOyYarOLIMXCS TOYHYIO,
palMOHATIbHYI0 U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamboJiee MOAXOJAIINE
SI3bIKOBBIE, CHMBOJIMYECKHE, Trpaduueckue CpeacTBa ISl BBIpAXKEHUS CYXKICHUU U
HaTJISTHOTO WX MPECTaBICHUS.



Heo6xoauMbpIM KOMITIOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJKOBaHUU
ABJIAETCS 0011I€€ 3HAKOMCTBO C METOJaMU TO3HAHUS JE€HCTBUTENBHOCTH, MIPEICTABICHHE
O TpeIMeTe U METOJE MATeMaTUKH, €ro OTIMYHUSAX OT METOJOB ECTECTBEHHBIX H
T'YMaHUTApHBIX HAayK, 00 OCOOCHHOCTSX MNPUMEHEHUS MATEMAaTUKW [JIsi pelIeHUs
HAy4YHbIX U MPUKIAAHBIX 3a7a4. Takum oOpa3oM, MaTeMaTuyeckoe o0pa30BaHUE BHOCUT
CBOI1 BKJIaJ B popMHUpOBaHUE OOIIEH KyIbTYphl UEIOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET ACTETHUYECKOMY BOCIHMTAHHUIO YeJIOBEKa,
MMOHUMAHHUIO KPAacOThl W U3SIIECTBA MAaTeMaTHYECKUX PaCCYX IACHUH, BOCHPHUATUIO
reOMETPUUECKUX (hOPM, YCBOCHUIO HIEM CUMMETPHHU.

[IpuopureTHpiMU LEsIMU 00yueHusa maTemaTuke B 10—11 knaccax Ha yriyOnéHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

dbopMupoBaHuEe IEHTPATBHBIX MAaTEMAaTUUYECKUX TMOHITUH (YUCIIO, BEJIUYMHA,
reoMeTpuueckas (Qurypa, TMepeMeHHas, BEpOSATHOCTb, (YHKIUS, MPOU3BOIHAS,
UHTErpall), 00ECIeUnBaIONIUX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTHYECKOTO
o0Opa3oBaHus 00yYarOLUXCS;

NoJIBe/IeHHe OOYy4YalolUXCcsl Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKAIOIIEro MUpa, TOHUMAHUIO MAaTEMAaTUKH KaK 4acTu
oO011el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyalIbHBIX M TBOPYECKUX CIOCOOHOCTEW OO0ydaromuxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUW, KPUTUYHOCTU MBILIJICHUS,
MHTEpECA K U3YYCHUIO MATEMATUKH;

dbopMupoBanue GYHKIMOHATBHOM MaTeMaTHYeCKOW TIpPaMOTHOCTH: yMEHHS
pacro3HaBaTh MaT€MaTHYECKHE acCHEeKThl B pPEAJbHBIX IKU3HEHHBIX CHUTYalHsX
U TpU H3YyYEHUU JAPYTUX YYEOHBIX MPEIAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpPMYIUpOBaTh UX Ha s3bIKE MaTeMaTHKA H CO37]aBaTh
MaT€MAaTUYECKUE MOJENH, MPHUMEHSATh OCBOEHHBIII MaTeMaTHYECKHIl — ammapar
IUIsl pelIeHUs MNPAKTUKO-OPUEHTHUPOBAHHBIX 3aJad, MHTEPHPETHPOBATH U OLIEHHBATH
MOJIyYEHHBIE PE3YIbTATHI.

OCHOBHBIMH JIMHUSIMH coJiep>kaHusi MmaTemaTuku B 10—11 kiaccax yriayOGiaéHHOTO
ypoBHA sBIsOTCS: «YUucina W BBRIYHCIHEHHs», «Anredpa» («Anredpamdeckue
BBIpaKEHUsD», «YpaBHEHUSI U HEpPaBEHCTBay»), «Hauana maTeMaTHyecKoro aHaiau3ay,
«l'eometpus» («['eomerpuueckue QGurypsl W HX CBOHCTBa», «l3mepenue
F€OMETPUYECKUX BEIWYMHY»), «BeposATHOCT M cTaTUCTUKa». JlaHHBIE JIMHUH
Pa3BUBAIOTCS MapalIeIbHO, KaXKJlasi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT JIPYTO, a B TECCHOM KOHTAaKTe U B3auMmoierctsuu. Kpome storo,
UX OOBEAMHSET JOTWYECKas COCTABIAIONIAS, TPAJAUIMOHHO TPUCYIIAs MaTeMaTUKE U
MPOHU3bIBAIONIAS BCE MaTeMaTUYECKHME Kypchl U COAEpKATENIbHbIE JIMHUH.
ChopmymupoBannoe Bo @PI'OC COO TtpeboBaHUEe «yMEHUE OMEPUPOBATH MOHATHUSIMH:
ompeNiesiecHHe, aKkCcuoMa, Teopema, CIIEJICTBHE, CBOWMCTBO, MpHU3HAK, J0Ka3aTEIbCTBO,
PaBHOCUJIbHBIE (bopMyIHPOBKH, yYMEHUE dbopmynupoBaTh oOpatHoe 51
MPOTUBOMNOJIOKHOE  YTBEPXKIAEHUE, MPUBOJUTH MPUMEPBl U  KOHTPIPUMEPHI,



UCIIOJB30BaTh METOJ MAaTEeMaTHYECKON MHIYKIUM, IPOBOAMUTH JOKa3aTeJIbHbIE
paccyKIeHuss IpU pEIIEHUM 3a4ad, OLEHUBATh JIOTMYECKYI0 IPABHIBHOCTb
paccyXIeHu» OTHOCUTCSA KO BCEM Y4YEOHBIM KypcaMm, a (pOpMHpPOBaHHE JIOTUYECKUX
YMEHUH paclpenenseTcss M0 BCEM rojaM OOy4eHHs Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHwUsl.

B cootBerctBuu ¢ ®I'OC COO maremaTHka siBAsieTCS 00sA3aTENIbHBIM MIPEAMETOM
Ha JAaHHOM YypoBHE oOpa3oBaHus. Hacrosmeil nporpaMmoil Mo MaTreMaTHKe
IIpeycMaTpuBaeTCsl M3ydeHHe ydeOHoro mnpenmera «MaremaTtuka» B paMKax TpPEX
y4eOHBIX KypcoB: «AnreOpa M Hauyajza MaTeMaTHYECKOro aHaiausza», «l'eomeTrpusi»,
«BeposiTHOCTE M cTatucTUKa». DOPMUPOBAHME JIOTMUECKUX YMEHMM OCYIIECTBISAETCS
Ha MPOTSKEHUM BCEX JIET OOydyeHHs Ha YypOBHE CpeAHero ooduiero oOpa3zoBaHMS,
a DJIEMEHTHI JIOTMKM BKJIIOYAIOTCS B COJEp)KaHME BCEX HA3BAHHBIX BBIIIE Y4EOHBIX
KypCOB.

OOmiee  KOJIMYECTBO 4YacOB, HAINPABIEHHBIX Ha M3y4eHHE MaTEeMAaTHUKH
Ha yriyosiaennoM yposae —544: B 10 kiacce — 272 yaca (8 yacos B Henento), B 11 kiacce —
272 gaca (8 4acoB B HEJICIIIO).



IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh TPAKIAHCKON TO3UIUU OOYYAIOMIETOCS KAaK aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHa POCCHHCKOTrO OOIIECTBA, NMPEICTABICHUE O MAaTeMaTHYECKHX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUH, MPOLEAYP TPAKIAHCKOTO
ob1recTBa (BBIOOPHI, ONPOCHI U JAPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX QDYHKIIUSAMH U HA3HAUCHHCM;

2) NIaTPHOTHYECKOI0 BOCITATAHMSA:

c(hOpMUPOBAHHOCTh  POCCUHCKOW TPAKIAHCKOWM MJICHTUYHOCTH, YBAXKCHUS
K TPOLUIOMY M HACTOAIIEMY POCCHMCKOM MATEMAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKECHHUSIM POCCUUCKUX MATEMaTUKOB U POCCHMCKOM MaTeMAaTHYECKOW MIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTWIXKEHMM B JPYrUX HayKaxX, TEXHOJOTHSAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoja, CchHOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAaHMS, ATHUYECKOIO IIOBEIECHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUN HAyKH M AESATEIbHOCTHIO YYEHOrO, OCO3HAHUE JUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUpPY, BKIKOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPACCYXKICHHH, BOCIPUUMYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) puzuueckoro BOCHUTAHUA:

c(hOpPMHPOBAHHOCTh YMEHHUS IPHMCHATh MaTeMaTHYCCKHE 3HAHHS B HMHTEpecax
3I0POBOTO W 0Oe€30macHoro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE IHTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA,
perynsipHas Gu3UYecKas akTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-03I0POBHTEIIHLHOMN JCSITETLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUS, HUHTEPEC K Pa3IUYHbIM
chepam TPOPECCHOHATLHON JEATENHPHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eg
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymed mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHbI, TOTOBHOCTh M CHOCOOHOCTH
K MaTeMaTHU4eCKoMy OOpa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K aKTHBHOMY YYaCTHIO B PELICHUU MPAKTHYECKHUX 3a]1a4 MAaTEMaTUYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

Cc(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIHUSHUS COLUAIBHO-
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBHON CPEbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTHUECKUX MPOoOJeM, OpHUEHTAlUs Ha MPHMEHCHHE
MaTeMaTHYECKUX 3HAHWU U1 pEIIeHUs 3agad B 00JacTH OKpYKaromieid Cpemsl,
IUTAHUPOBAHME MOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromICi
Cpebl;

8) HEHHOCTH HAYYHOT' 0 O3HAHMSA:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOMN MPaKTUKH, MOHUMAaHHE MATEMaTHUYECKOM HAYKH Kak
cephl YeT0BEUECKOM AeSTEIBHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AI[MM, OBJaJCHUE S3BIKOM MATEMATHKA M MaTEMaTHYEeCKOH KyJIbTypoii
KaK CpEJACTBOM TIIO3HAHHS MHpPa, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JEATEIHOCTh HHANBHIYaIbHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIBTATBI

B pesynbrare u3ydyeHus MaTeMaTHKH Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHMS
y oOywaromierocs OyayT chOpMHUpPOBaHBI TO3HABATEIbHbIE YHUBEPCAJIbHbIE Y4YEOHBIE
NEUCTBUSI, KOMMYHUKATHBHBIC YHHBEPCAJIbHbIE Yy4eOHBbIE IEHCTBUSA, PETYISTUBHBIC
YHUBEpPCAJIbHBIE yueOHbIE IEUCTBUSA, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIC AeHCTBUA
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBJISIT W XapaKTEpPU30BaTh CYHICCTBEHHbIE MPHU3HAKKM MaTEMaTHYECKUX
O00BEKTOB, TOHSATHI, OTHOIICHUN MEXIy MOHATUSIMH, (OPMYIHPOBATH OMpPEEICHUS
NOHSTHM, YCTAHABIMBATH CYIIECTBEHHBIM MpPH3HAK KIacCU(UKAIIUK, OCHOBAHUS
7U1s1 0000IIEHNS U CpaBHEHUS, KpUTEPUHU MTPOBOJUMOTO aHAJIN3a;

BOCIIPHUHUMATh, (DOPMYIUPOBATH U MPEOOPA30BLIBATH CYKICHHS: YTBEPAUTEIbHBIC
Y OTpUIIATENIbHBIC, EUHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC;

BBISIBIISIT MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IPOTHBOPEUHUS
B (akrax, MaHHBIX, HAOTIOJEHUSX U YTBEPXKIACHUSAX, NpeNaratb KpPUTEPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JieaTh BbIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJINTh CAMOCTOSATENIBHO JIOKa3aTeJIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHHI
(OpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh apryMEHTAILMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

BBIOMpATh CcOco0 penieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX
KpUTEPUEB).



Ba3oBble ucciienoBarebCKue 1eMCTBUA:

WCIOJNB30BaTh  BOINPOCHl KaK  MCCIEIOBATEIbCKUI HMHCTPYMEHT [O3HaHUS,
dbopMynHUpoBaTh BOIMPOCHI, (PUKCUPYIOLIUE MPOTHUBOpEUUE, MpobdieMy, yCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHE;

MPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, MCCIIEI0BaHUE
[0 YCTAaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy O0BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITETbHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJABI 10 pe3yJbTaTaM
POBEAEHHOTO HAOJIOJACHUS, UCCIIECIOBaHMsI, OIICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX
PEe3yIAbTaTOB, BHIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTUE TMpoIecca, a TaKkKe BbBIJIBUTATH
MPEATNOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIIATH JA€UIIUTHI UHPOPMAITUH, JaHHBIX, HECOOXOUMBIX JIJIsi OTBETA Ha BOIIPOC
U JUTsI pEIICHUS 3a]1auu;

BLIOMpaTh WHGOPMALUIO U3 HMCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIM3UPOBATH,
CHUCTEMATH3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIIUIO PA3TUYHBIX BHJIOB U (PopM
IIPE/ICTABIICHHUS,;

CTPYKTYpPHpPOBaTh HH(OpPMAIIMIO, MPEACTaBIATh €€ B pa3IuyHbIX (dopmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHMBATh HAAEKHOCTh MHPOPMALMHU O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHUBHBbIE YHMBepPCAJIbHbIe YyueOHbIe HeHCTBUS:

BOCIIPUHMMATh M (GOPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH
U 1eJISIMU OOIIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHHIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO X0y PEHICHUS 3aJadl, KOMMEHTHUPOBAThH
MOJIYYEHHBIN PE3yIbTaT;

B XOJie¢ OOCYXIEHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOU TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/1adu, BbICKA3bIBATh WJCH, HAICICHHBIC HA MOWCK PEIICHUS,
COTOCTAaBJSITh CBOM CYXACHHUS C CYXICHHSIMHU JPYyTrUX YYaCTHUKOB JHAIIOTa,
OOHapy>XKHBaTh Pa3IMYUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme hopMynrpoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJAbTaThl PEHICHUS 3aJaud, OKCIIEPUMEHTAa, HCCIEeI0BaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (GOpMAT BBICTYIUICHUS C Yy4€TOM 3aaad
MPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YHUBepPCaJbHble yuyeOHbIE 1eiCTBUA
Camoopranusanus:

COCTaBJISITh IUIAaH, AJITCOPUTM PELIEHUS 33/1a4H, BBIOUPATH CIIOCOO PEIICHUs ¢ yUYETOM
UMEIOILIUXCS PECYypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBaTh M
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM MH(OpMaInu.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IMO3HABATENbHOU pe(IIEKCMH KaK OCO3HAaHMS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX pE3yJbTaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS IpOLEcca U pPe3yibTaTa PEUIEHUsS MaTEeMaTUYeCKON
3a/1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUH 3aJayu,
BHOCUTh KOPPEKTUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa 1EJU U YCJIOBUAM, OOBSICHATh MPUUYUHBI
JOCTHXKEHUS WJIM HEJTOCTUIKEHUS PE3YIbTATOB AEATEILHOCTH, HAXOUTh OIHUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eITeJIbLHOCTD:

MIOHUMATh W UCTIOJB30BAThH MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelIeHHHd YYeOHBIX 3a/ad, TPUHUMATh IeIb COBMECTHOH JESITeIHHOCTH,
IUIAHUPOBAaTh OPTAaHM3AIMIO COBMECTHOW pPabOTHI, pachpeneniarTh BUABI paldorT,
JIOTOBapHUBaThCs, OOCYXKIaTh TMpOIECC M pe3ynbTaT paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXJIeHHS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PAa0OThI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTUMH YJIEHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIMii
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

IIpenmeTHble pe3yJbTaThbl OCBOCHHS  pabouyell NporpaMMmbl IO MaTEeMaTHKE

NpeCTaBIeHbl MO0 TrojaM OO0ydYeHUs B paMKaxX OTHEIbHBIX Y4EOHBIX KypCOB B
COOTBETCTBYIOIIMX pa3eilaX HACTOSIEN IPOTrPAMMBI.
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PABOYASA IPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

IHHOACHUTEJIBHASA 3AIIMCKA

VYueOHbIl Kypc «Anredpa W Hauajla MaTEMaTUUECKOTO aHallu3a» SBISIETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIeUrnBAET MHCTPYMEHTAIbHYIO 0a3y A
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, popMHUpyeET
JIOTUYecKoe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4aloluXCcsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JTOCTH)KCHUSI B MAaTEMaTUUYECKOU (opme.

VY4eOHbIlt Kypc anreOpsl M Havajl MaTeMaTHYECKOTO aHaju3a 3aKiajbIBacT
OCHOBY Il YCIEIIHOTO OBJAQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX MJIsi JaJIbHEWIEro oOpa3oBaHUS U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems oOBllajieHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKJEHHUSI C MOMOIMIBI0O MHAYKIIMU U PACCYXIaTh JACAYKTHUBHO, UCIOJIb30BATh
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanMM3a» OOy4YaromIMecs IMOJy4YalOT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH pealbHbIX CHUTYaIUil,
WHTEPNPETAlMA  TIONYYCHHBIX  PEIICHWH, 3HAKOMSTCA C  MpUMepamMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbIli Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a MOJY4YEHHBII
pe3yibTar.

B ocnoBe Mmertonukum oOydeHusi aireOpe W HadallaM MaTeMaTH4eCKOIo
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aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0OYYECHUSI.

B crpykType yuebHOro Kkypca «AnreOpa M Hauyajga MaTeMaTHYECKOIrO
aHaJM3a» BBIICJICHBI CIENYIOIINUE COJIepKATeNbHO-METouYeckue nuHuu: «Hucna
U BBIUHCICHUN», «DYHKIIMU U Tpadukm», «YpaBHCHHS U HEpaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHaiausa», «MHoOxkecTBa U Joruka». Bce o0CHOBHBIE
COJIEPKATENIbHO-METOUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET
o0y4deHHs Ha YpPOBHE CpeJHEro oOliiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JIpYyT JApyra U MOCTENEHHO HACHIMIAasiCh HOBBIMU TeMaMU U paszzenamu. [[aHHbBIN
y4eOHBIA KypC SBJISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeIAWHSET B cebe
COJICp’)KaHME HECKOJIbKUX MAaTeMaTHYECKUX JAUCHUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MaTEMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiuecs: OBJaAeBalOT BcE Oosee
IUPOKUM MaTEMAaTHYECKUM almapaToM, y HUX MOCIEI0BATEIbHO (GOPMUPYETCS U
COBEpPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYIO MOJIeNb peajbHON
CUTyaIuH, MPUMCHSITh 3HAHUS, MMOJYyUYCHHBIC TIPH M3YYCHUU Y4eOHOro Kypca, JJIs
pelIeHns CaMOCTOATENIbHO CHOPMYIMPOBAHHON MaTEMaTUUECKOM 3a7ja4uu, a 3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

ConepxaTtenbHO-MeTOAMYECKas JUHUS «Uucaa v BBIYUCIICHUS» 3aBEpIlacT
(bopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazopanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0cob0oe BHUMaHUE yHenseTcs  (OPMUPOBAHMIO  HABHIKOB
paIMOHANIBHBIX BBIYMCICHUN, BKIIOUAIOMIMX B Ce0s HCIOJIb30BAaHUE PA3IMYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOTMHKEHHBIC
BBIUMCIICHUS, OLICHUBATh YHMCJIOBBIE BBIpAXEHUS, pad0TaTh C MAaTEMAaTUYECKUMH
KOHCTaHTaMHU. 3HAKOMbIe OOYyYalolMMCSI MHOXECTBAa HATYPaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHUCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crHenupuyYecKue 3aJaydl W ONepaluu: JeJICHWE HaIeno,
ONEPUPOBAHUE OCTATKAMHM HAa MHOXKECTBE LIEJbIX 4YHUCEN, OcOOble CBOMCTBa
paIMOHANILHBIX M UPPALMOHATIBHBIX YUCEN, apu(PMETUYECKUE OIepaIluy, a TaKKe
U3BJICUCHUE KOPHS HATypajJbHOM CTENEHM HAa MHOXKECTBE KOMIUICKCHBIX YHUCEI.
brnaromapst mociegoBaTeNbHOMY pPACUIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMA WX TMPUMEHEHUS NIl PEUICHUS Pa3IMYHBIX 3a7a4
dbopmMupyeTcst Tpe/ICTaBICHUE O SAMHCTBE MAaTEMaTHKH KaK HayKd W €€ pOJId B
MOCTPOCHUU MOJIeNIe PEaIbHOTO MHpa, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKpPETHU3aLIUSI.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
o0yueHHs] Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs, IMOCKOJBKY B KaXJI0M
paznene IlporpamMmbl OpenyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3aaad. B
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pe3yibrate OoOydalollUecs OBJAJEBAIOT PA3IUYHBIMU METOAAaMHU  PEIICHHS
pallMOHAJBHBIX, HPPAlMOHATIBHBIX, TIOKa3aTeNbHBIX, JIOTapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHSI HIMPOKO HCIOJB3YIOTCSA IpU
uccineoBaHud (PYHKIUNA ¢ TOMOIIBIO TPOU3BOIHOM, TIPU PEUICHUU MPHUKIIAIHBIX
3a/1a4 U 3aj7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINX 3HAYCHUN ()YHKIIUH.
JlanHasi cojiepkaTesbHas JUHUS BKJIOYaeT B ceOsl Takke (popMupoBaHUE yMEHUMN
BBITIOJIHATHL  pacu€Thl 1o  ¢dopmynaMm, MpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUH, a TaKKE BBIPAKCHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JajbHEHIIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJBHBIMU  (opMamu,  TpeaCTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Auredpa
npemiaraet d(PQGEeKTUBHBIE HMHCTPYMEHTBI JJI PEIICHUs] TPAKTHYECKUX U
€CTECTBEHHO-HAY4YHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxartenbHo-MeTonnueckas JuHus «DyHKMM u rpaduKu» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUS MaTepuaia. M3yueHue cTeneHHowH,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJa4d U3 JIPYTruX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [Ipu sTom OGombiioe BHHMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. MaTepuas 3Toi cojepKaTeTbHON JIMHUM HAIleJIeH Ha pa3BUTHE YMEHUU
M HAaBBIKOB, IO3BOJSIOIINX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIMYMHAMHU B
pasnu4HON (opMe: aHANUTHYECKOU, rpaduyeckoil u cioBecHoW. Ero msydenwme
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETHU3AIIMH1, UCTIOJIB30BAaHUIO aHAJIOTU.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYeCKOTO aHaliW3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MAaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIWN, OMPEAeNATh WX HAWOONbIINEe W HAUMEHbIINE
3HAUEHWS, BBIYUCIATH IUIOMAAd (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
YCKOpeHus1 TmpoueccoB. JlaHHas colepxareibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUST MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee PEUICHWE B MPUKIAOHBIX, B TOM YHCIIE
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COLMAIIBHO-3KOHOMHMYECKHX, 3aJadaX. 3HAKOMCTBO ¢ OCHOBaMHU MAaTEMATHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPaKTHOrO, (POPMAbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE M UcKyccTBe. OOyuaronuecs y3HAIOT O
BBIJIAIOIIUXCA PEe3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTHko-
MHOECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTHUKH
U TpejjararoT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUNA BCE pas3ieiibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKEeHUus B eauHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W HCIOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMAaTUKH KaK HayKH CJEIyeT TpPHU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHWMM U CIIEIOBAHUE OIpPEIeTEHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOoM kypce «Anrebpa W Hayajla MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalllii, WCCIEAOBAHMS DTUX MOJENEH C TIOMOIIBIO0 armapaTta ajireOpbl u
MaTEeMaTHYECKOTO aHaln3a, WHTEPIPETAlMH TOJYYEHHBIX pe3ysbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCTIONB3YETCs Uil PelleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEabHBIX  MPAaKTHYECKUX  3a1ad  oOydYaromwecss  pa3BUBAIOT
HAOJIIOMATeNTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B POIlecce M3YUYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Havamna
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» orBoautTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).
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COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

Yucjia ¥ BHIYUCTCHUSA

Panmonanbapie  uncia. OOBIKHOBEHHBIE M JCCATUYHBIE JpOOU, TMPOIEHTHI,
O0eckoHeuHble nepuoanueckue apodu. IIpumenenue apoOeil U MPOIEHTOB JJIsi PEIICHUs
IIPUKJIAAHBIX 33/1a4 U3 Pa3IMYHBIX OTPACIIe 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE  4HWcla.  PallMoHaldbHBIE W HUPpPAIMOHAJBHBIE  4YHCIA.
ApudmeTndeckue omnepanuu C JeUCTBUTENIbHBIMU 4YuCIaMU. MoOayiab NEUCTBUTEIBHOTO
gyucia u ero cBoictra. [IpubmmkéHHbIC BHIYUCICHUS, MTPABUIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA pe3yJibTaTa BHIYUCICHUMN.

Crenenb ¢ neidbplM nokasareiieM. bunom Hrerorona. Mcmonb3oBaHue mOAXOIsIIEH
dbopMbI  3amucH  JICUCTBUTEIBHBIX YHUCEN [JIi PEIICHUS TMPaKTHUYECKUX 3ajJad U
MpEJCTABICHNUS TaHHBIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeJIeM U €€ CBOMCTBA, CTENEHb C I€HCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudwm uncna. Colicta norapudma. JleciTHUHbIEC U HATYpaIbHbIE JOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI€HC YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC
Y apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHUS U YpaBHEHUA-CIIeICTBUA. HEpaBeHCTBO, pellIeHUE HEPAaBEHCTBA.

OcHOBHBIE METOABI PEIICHHS IENbIX M JIPOOHO-pAIlMOHATBHBIX YpaBHEHUH U
HEPABECHCTB. MHOrOWIEHBI OT OJTHOM NEPEMEHHOM. [[eJleHne MHOTO4YIEHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. MHorowiensl ¢ neabiMu kodddunuearamu. Teopema Buera.

[IpeoGpa3oBaHys YUCIOBBIX BBIPAKEHUHN, COIEPIKAIINX CTETICHH W KOPHHU.

Uppanuonansueie ypaBHEeHUs. OCHOBHBIE METOJbI PEUICHUS UPPALMOHAIBHBIX
YPAaBHEHHUM.

IlokazarenbHble  ypaBHEHUS. (OCHOBHBIE METOJIbI PEHICHUS IMOKAa3aTeJbHBIX
YPAaBHEHHUM.

[IpeoGpazoBanre BEIPAKECHHMA, COACPIKANTUX JTOTAPUPMEI.

Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METOIBI PEIICHUS JIOTapu(PMUIECKUX
YPaBHEHHM.

OcHoBHBIE TpuUrOHOMeTpHUueckue Gopmyibl. [IpeodpasoBaHne TPUTOHOMETPUIECCKUX
BbIpaKCHUU. Perenrne TpuroHoMeTpu4eCKuX ypaBHEHUM.

Pemenne cucrtem JIMHEHHBIX ypaBHEHUN. Martpuiia CUCTEMBI JINHEWHBIX YPaBHEHHU.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKAN CMBICI U CBOWCTBA, BBIYHCIIEHUE €r0
3HAYEHHUsI, MPUMEHCHUE OMNPEICIIUTENS I PEUICHUS] CHUCTEMBI JIMHEMHBIX YpPaBHEHUMU.
Pemenne npukitaiHbIX 3a71a4 ¢ TOMOIIBIO CUCTEMBI JINHENHBIX ypaBHeHU. ccnenoBanue
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IIOCTPOEHHOU MOJIEJIH C TTIOMOIIBIO MATPULL U OIIPEAEIIUTEIICH.

ITocTpoeHne MaTeMaTUYECKUX MOJIEJIEN PEaIbHON CUTYAllMU C IIOMOLIBIO YPABHEHUN
1 HepaBeHCTB. [[puMeHeHne ypaBHEHNI M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]1a4
M 3aJ1a4 U3 pa3IudHbIX 00J1acTell HAYKU U PEaIbHON KU3HU.

DYyHKIUH U TPaPUKHU

OyHKIMSA, cocoObl 3a1anus PyHKIMU. B3aumHo obpatHbie pyHkiuu. Komnosunus
¢ynkuuit. I'paduk pyHkuuu. DnemeHTapHbie peoOpa3oBaHus rpauKoB (QyHKIIHIMA.

OO6nactp omnpeneneHuss W MHOXECTBO 3HaueHWM QyHkuuu. Hymum ¢dyHkuum.
[TpomexyTku 3HakomoctossHcTBa. UETHhie u Heu€THble ¢yHkuuu. [lepuoguyeckue
dbyakuun. [IpoMexyTKu MOHOTOHHOCTH (PYyHKIIMH. MaKCUMyMbl 1 MUHUMYMBbI (DYHKITUU.
Haubonbiiee u HaumeHblee 3Ha4eHUs] QYHKLIMUK HA TPOMEKYTKE.

JluneiiHasi, KBagpaTU4Hass ©W  JpOOHO-TWMHEWHAs  (QyHKIUHU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX I'PaUKOB.

CrerneHnHas QyHKIUS ¢ HATYpAJIbHBIM U 1I€JIbIM TTOKa3zareneM. E€ cBoiicTBa u rpaduk.
CeoiictBa u rpaduk KOpHS N-0M CTermeHH Kak (QYHKIUM OOpaTHOM CTENMeHU C
HaTypaJIbHBIM MOKA3aTEJIEM.

[lokazarenbHass u Jjorapupmuueckas (QyHKIMH, UX CBOMCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKUIUN TS pelICHUs] YpaBHEHUI.

Tpuronomerpuueckass OKpYKHOCTb, OINpPEACICHUE TPUTOHOMETPUYECKUX (YHKIUN
YUCIIOBOI'O apryMEHTA.

OyYHKIIMOHAIIbHBIE 3aBUCUMOCTH B pEalbHBIX Mpoleccax W sBIeHUsX. [ 'paduku
pealIbHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJIaHUs OCJIENOBATSIILHOCTEN. Meton
MaTeMaTU4eCKOM HHAYKIMU. MOHOTOHHBIE M OrPaHUYECHHBIE IIOCIEI0BATEIBLHOCTH.
HcTopus BOSHUKHOBEHUS MATEMAaTHYECKOTO aHAIN3a KaK aHainn3a OECKOHEYHO MaJlbIX.

Apudmernyeckas © TeoMeTpuueckass mporpeccuu. beckoHeduHo yObIBaromias
reomerpudeckas mporpeccus. Cymma O€CKOHEUYHO YOBIBaloOled T'€OMETPUYECKOI
nporpeccud. JIMHEMHBIN M 3KCHOHEHUHANBHBIA pocT. Yucmo e. Dopmysa CIOXKHBIX
MpoUEeHTOB. Mcnosb30BaHMe MNPOrpecCuM Ui PELICHUs PEAbHBIX 3aJad IMPUKIIATHOIO
XapakTepa.

HenpepriBHbIE (QYHKIIMM M UX CBOWCTBA. TOYKM pa3pbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CBolicTBa (QYHKIIMI HENPEPHIBHBIX Ha OTpe3Ke. MeToj WHTEpBAIOB IS
penieHust HepaBeHCTB. [I[puMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIHMM JIJIsT PEIICHUS 3a1a4.

[lepBass m BTOpas mpowsBoaHble GyHKIMU. OmnpenercHue, TCOMETPUUYSCKUN W
du3nUecKuii CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy HyHKIIHH.

[IpousBomHbIe d3nMeMeHTapHBIX (yHKIUA. [IpowsBogHas CyMMbl, TPOU3BEIACHUS,
YaCTHOTO U KOMIO3ULIUU (PYHKIIHIA.

MHo:kecTBA U JIOTHKA

MHOk€eCTBO, Oomepaluy HaJ MHOXXECTBAMM M HMX CBOMCTBa. Jlnarpammbl Duiepa—
Benna. IlpumeHeHne TEOPETMKO-MHOXKECTBEHHOTO armapara JJjisi OMUCAaHUS pealbHBbIX

17



MIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CBOWCTBO MaTe€MaTUYECKOTO OOBEKTa, CIEICTBHE,
J0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPAaBHEHUS.

11 KJIACC

Yuciia ¥ BIYUCTCHUSA

Harypanbnbie u uenesie yucna. llpuMeHeHre NPU3HAKOB JAEIMMOCTU LENBIX YUCEN,
HauOonbIMil o0muit nenutens (nanee — HOJl) u HauMeHbiniee obiiee kpatHoe (manee —
HOK), octatkoB 1o mopayito, airoputMa EBkinia st penieHus 3aad B 1EIbIX YUCiax.

KommiekcHbie umcna. AnreOpanueckass U TPUTOHOMETpHUYECKass (POPMBI 3amucu
KOMIUIEKCHOTO 4uclia. Apu(PMETHUUYECKHUE ONepalud ¢ KOMIUIEKCHBIMU YHUCJIAMH.
N3o00paxenne KOMIUIEKCHBIX 4YMCENl Ha KOoOpaAuHAaTHOW Tmiockoctu. dopmyna Myaspa.
Kopau n-oit creneHu W3 KOMILIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN s
pereHns GU3NUECKUX U TEOMETPUUSCKHUX 3aj1ad.

YpaBHeHUS ¥ HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YPAaBHEHHMM W HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M
CHUCTEMBI-CJIEACTBUS. PABHOCHIIbHBIE HEPABEHCTRBA.

OT60p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHM C TOMOIIBI0 TPUTOHOMETPUUYECKON
OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKux HEpaBEHCTB.

OcHOBHBIE METO/BI PEIICHUSI MTOKA3ATENBHBIX U JIOTApU(DMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM U COBOKYNHOCTEH  palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3a/1ad
M 33/1a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HU, MHTEPIIPETAIUS MOTy4YEeHHBIX
pPE3YIABTATOB.

DOyHKUUH U TPaPUKH

I'padux xommozunuu Gpyuknmii. ['eomeTpruueckue oOpas3bpl ypaBHEHH U HEPABEHCTB
Ha KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuueckre GyHKIIMH, UX CBOMCTBA U TPadUKH.

I'padrueckre MeTompl perieHUs ypaBHEHHH W HEPaBEHCTB. | paduyeckue METOIbI
pelIeHus 3aa4 ¢ MapamMmeTpaMu.

Hcnons3oBanune rpadukoB GYyHKIUHA TSI HCCIASAOBAHUS ITPOIIECCOB U 3aBHCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEIICHUHU 3aJad U3 JIPYTUX YYEOHBIX MPEIMETOB M peaibHOU
KU3HU.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

[Ipumenenue NpPOU3BOAHOM K HCCIAEAOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxokJeHre HauOONBIIEro M HAWUMEHBLIETO0 3HAYEHUN HEeNpepbIBHOU
(GyHKIMY Ha OTPE3KE.

[IpruMmeHenne Npor3BOJHON JJISI HAXOXKIACHUS HAWIYUIIETO PEIICHUS B MPUKIAIHBIX
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3a/ayax, s ONpeaeeHus] CKOPOCTU U YCKOPEHHs IpoLecca, 3aaHHOro GopMyIion Wiu
rpadukom.

IlepBooOpa3Has, = OCHOBHOE€  CBOMCTBO  mepBooOpaszHbiXx.  IlepBooOpasHbie
aneMeHTapHbIX GyHkuuil. [IpaBuiia HaxoXAeHUs TEPBOOOPa3HBIX.

WNHuterpan. I'eomeTrpuyeckuid CMBICI MHTETrpasia. BpruucieHue omnpeneincéHHOro
uHTerpaia no popmyne Hetotona-Jleitonuna.

[IpumeneHnue uHTErpana i HAXOXKACHUS IUIOMANEl TUIOCKUX (puryp u oO6bEMOB
r€OMETPUYECKHUX TE.

[Ipumepsl  pemiennit  auddepeHuuanbHBIX  ypaBHeHMH.  MartemaTuueckoe
MOJIETMPOBAHKE PEATbHBIX MPOLIECCOB C MOMOIIBIO TU(PepeHINATbHBIX YPaBHEHUN.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa’KaaHCKOT0 BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKON TMO3ULMK OO0YyYalolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHUHCKOro OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYeCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIECHUH, MPOLEIYp TPakIaHCKOTO
oOmrecTBa (BBIOOPHI, ONMPOCHI U APYroe), YMEHHE B3aUMOJECHCTBOBATH C COIUATBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUCKON TPaKIAHCKOM HUISHTUYHOCTH, YBaXEHUS K
OPOLIJIOMY M HACTOSILIEMY POCCHUHCKON MAaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTH>KEHHUSIM POCCUMCKUX MATEMAaTUKOB W POCCHUHUCKOM MaTEMaTHYECKOW IIKOJIbI,
MCIIOJIb30BaHUE ITUX JOCTIKEHUHN B IPYTUX HayKax, TEXHOJIOTHUAX, CPepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, c(HopMUpPOBaHHOCTH
HPAaBCTBEHHOTO CO3HAHUSA, OTUYECKOTO TIOBEICHUS, CBI3aHHOTO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUA HAyKH W JAEATEIBHOCTHIO YYEHOIO, OCO3HAHUE JMYHOIO
BKJIa/Ia B IOCTPOEHHE YCTOMYUBOrO OYIyIIEro;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOLIEHHME K MHPY, BKIOYAasd OCTETHUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHUW, PaCCYXICHUH, BOCHPUUMYUBOCTH K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MAaTEeMaTUYECKHE 3HAHUSI B HMHTEpecax
3I0pOBOT0 U 0€30MacHOT0 00pa3a >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TmHUTaHWE, COANAHCUPOBAHHBIM pEXUM 3aHATHM M OTAbIXa, pEryJspHas
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(u3nyeckass aKTUBHOCTH), (PU3MUYECKOE COBEPILIEHCTBOBAHHME IMPH 3aHATUSAX CIIOPTHBHO-
03710POBUTENBHON JEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYyAY, OCO3HaHHE LEHHOCTH TPYAOIIOOUS, MHTEpPEC K Pa3InYHBbIM
chepaM MpOPECCHOHATILHON  AESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOH u €€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymieid npodeccun u
peanu3oBbIBaTh COOCTBEHHbBIE JKU3HEHHbIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTbH K
MaTeMaTU4eckoMy OOpa30BaHHIO M CcaMOOOpa30BaHMIO Ha MPOTSIKEHUU BCEH >KHU3HW,
TFOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUM MPAKTUYECKUX 3a7ad MaTeMaTU4YeCKON
HaAIpPaBJIEHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbl, MOHMMAaHHUE BIUSHUS COLIMAIBHO-
HKOHOMHMYECKHUX MPOLECCOB Ha COCTOSHHUE MPUPOAHOW M COLMANBHOU CpeJlbl, OCO3HAHUE
rII00AJIBHOTO ~ XapakTepa »JKOJOTMYECKUX MpoOJeM, OpHUeHTalus Ha NpPUMEHEHHUe
MaTEMaTUYECKUX 3HAHUW g pemieHus 3ajad B OOJacTH OKpYyXKaromeil cpenbl,
IUIAHUPOBAHUE TOCTYNKOB M OIEHKA MX BO3MOKHBIX TOCJIEACTBHM I OKpYKaromie
Cpelbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAYKH M OOIIECTBEHHON NPAKTUKH, NOHMMAHUE MaTeMaTHYEeCKONM HayKH Kak
cdepbl 4eI0BEUECKON NeATeNbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYUMOCTHU Ui Pa3BUTHUS
[UBWIN3AlMK, OBJIAJICHUE S3bIKOM MAaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypoil Kak
CPEICTBOM IMO3HAHUSI MUPA, TOTOBHOCTbh OCYILIECTBIIATh IPOEKTHYIO U UCCIIEJOBATEIBCKYIO
JEsITeIbHOCTh MHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIIEHWNA MEXAY NOHATHSIMHU, (OPMYIUPOBATH OIPEACICHUS TOHSATHUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(UKAIIMU, OCHOBAHUS i 0000IICHUS U
CpPaBHEHUs, KpPUTEPUHU TPOBOAUMOIO aHAIIN3A;

BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPa30BBIBATH CYXKIICHUS: YTBEPAUTEIbHbBIE U
OTpUIATEIbHBIC, SAUHUIHBIC, YACTHBIC U 00IIHE, YCIOBHBIC;

BBIABJISAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M W NPOTUBOPEUYUS B
dakTax, JTaHHBIX, HAOMIOMEHUAX W YTBEPKIACHUSX, MPEIaraTh KPUTEPUH JJIs1 BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

J€TIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHUH;

MPOBOJAUTH CAMOCTOSITENIBHO  JIOKA3aTEIbCTBA MATEMATHUYECKUX  YTBEPKICHUU

(OpsiMble ¥ OT MNPOTUBHOIO), BBICTPAUBATH APryMEHTALUIO, MPUBOAUTH MPUMEPHI U
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KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/IECHHS U BHIBOJIbI;

BBIOMpATh Crnoco0 perieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HanOosee MOAXONAIIMA C Y4ETOM CaMOCTOSITENIBHO BBIJIEIECHHBIX
KPUTEPUEB).

Bba3zoBble ucciieoBaTebcKkue 1eiCTBUS:

UCIIOJIb30BaTh  BOMPOCHl  KaK  HCCIEAOBATENIbCKUNA  MHCTPYMEHT  IO3HAHMS,
(dopMynrpoBaTh BOMNPOCH], (UKCUPYIOLIME NPOTUBOpEUYnE, MNpoOJieMy, YyCTaHABIMBATH
MCKOMOE U JJaHHOE, (P OPMHUPOBAThH THIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH CAaMOCTOSTENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEOBaHUE TIO0
YCTAHOBJIEHWIO OCOOCHHOCTEH  MaTeMaTH4ecKoro oO0beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, IIPOLECCAMU;

CaMOCTOSATEIbHO  (OPMYJIHPOBaTH OO0OOIIEHHS M BBIBOJBI IO pe3ysbTaraM
NPOBENEHHOTO HAOJIOCHUSI, HCCIEAOBAHMs, OLEHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX
PEe3yIBTAaTOB, BHIBOJIOB U 0000IICHUIA;

OPOrHO3MPOBATh  BO3MOXKHOE  pa3BUTHME  IIpollecca, a TakKe  BbIIBUTAThH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JeUIMTHI HH(POPMAIIUU, TaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOIPOC U
IUIs pelleHus 3aJauH;

BBIOMpaTh HHGOPMALMIO U3 HUCTOYHMKOB pA3IUYHBIX THUIOB, aHAJIW3UPOBATD,
CUCTEMAaTU3UPOBAaTh W MHTEPHPETUPOBATh HHPOPMALUIO PA3IUYHBIX BHUIOB U (OpM
IpEeCTABIICHUS;

CTPYKTYpUpOBaTh HMH(POpPMAIUIO, MPEJICTaBIsATh €€ B pa3IuuHbIX (opMax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLIEHUBATh HAJIEKHOCTh HH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS

OO0wenue:

BOCIIPHUHUMATH U (HOPMYTUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHUSIMU U LETSIMU
oOIIeHus, ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX
TEKCTax, aBaTh TMOSICHEHHS IO XOAY PEeIIeHUs 3a]add, KOMMEHTHUPOBAThH IMOTYYEHHBIN
pE3yIbTaT;

B XO0J€ OOCYXIeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE HAa TOWCK PEIICHUS,
COTOCTAaBJISITh CBOM CYXKICHHS C CYXKISHUSMH JAPYTHX YYaCTHUKOB JHAJIOra,
OOHapy>XMBaTh PA3IU4YME€ U CXOJICTBO TO3UIMH, B KOPPEKTHOU ¢dopme (HOpMyTupoBaTh
pa3HOTIIaCHs, CBOW BO3PAKCHUS;

MPEACTABIATh PE3yJNbTAThl PEIICHUS 3aJadyd, OKCIIEPUMEHTAa, WCCIICOBAHUS,
MPOEKTa, CAMOCTOSATEIHLHO BHIOUPATH (DOPMAT BBHICTYIUICHHS C YIETOM 3aJ/1a4 MPE3CHTAINH
1 0COOCHHOCTEN ayIUTOPHUH.
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PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBJIATH IUIaH, alTOPUTM PEIICHUS 3a/lauu, BEIOMPATh CIIOCOO pemieHus ¢ y4éToM
UMEIOIINXCS  PECypcoB U  COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHUpOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BJIa/IeTh HaBBIKAMH TIO3HABATEIBHON pe(dIeKCHH KaK OCO3HAHUSA COBEPIIAEMBIX
JACHCTBUI W  MBICIUTEIBHBIX TIPOIECCOB, HX pPe3yJbTaTOB, BIAJACTh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U pe3yibTaTa PEeIIeHUs] MaTeMaTHYeCKOM 3a/1a4H;

NPEBHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 33J1a4l, BHOCHUTD
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HANJICHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHE pe3yJbTaTa eI M YCIOBUSAM, OOBSCHATH TPUYUHBI
JTOCTY)KCHUS WM HEAOCTHIKCHUS PE3yJIbTaTOB JESATEIILHOCTH, HAXOIUTh OIIUOKY, 1aBaTh
OLICHKY TIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYATHHONH pabOTHI
NpY PEIICHNN YYeOHBIX 3aJ1a4, MPUHUMATh IeJIb COBMECTHON JESATEILHOCTH, INIAHUPOBATH
OpraHu3allii0 COBMECTHOM paloThl, pachnpenensTb BUAbI paboOT, I0roBapuUBaThCS,
00CYXJ1aTh MPOIIECC U PE3yibTaT padoThl, 000011aTh MHEHHUS HECKOJIBKHUX JIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W UHBIE), BBIIOJHATH CBOIO YaCTh PabOThl U KOOPJIUHUPOBATH CBOU
JIEUCTBUSL C IPYTUMHU YJIEHAMU KOMAaHbl, OIIEHMBATh KaueCTBO CBOETO BKJaJa B OOIIUIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YIaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kj1acce oOydaroImuiics MOMYUYUT CIEAYIOIINE MPEIMETHBIC
pE3yNbTaThl MO OTACIBHBIM TeMaM pabodeil mporpamMmbl ydeOHOTO Kypca «Ajredpa u
Hayajia MaTEMaTUYECKOT 0 aHAIN3a:

Yucua 1 BBIYUCJICHUS:

CBOOOJHO  OMEpUPOBATh TMOHATHUSMHU:  pPAIMOHATBHOE  YHCTO, OECKOHEUHas
nepuoandecKkas Apoob, MPOLEHTHI, UPPAIMOHATFHOE YUCIIO, MHOXKECTBA PAIUOHATBHBIX H
JNEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEMCTBUTEIBHOTO YUCIA;

MPUMEHSTh APOOM W TPOLEHTHI ISl PEIICHHS NPUKIAIHBIX 3aJa4 U3 PA3TUYHBIX
OTpacyiedl 3HAHUW U PealbHOU KU3HH;

MPUMEHSTH NPUOIMKEHHBIE BBIYMCIIEHUS, IPaBUiIa OKPYTJICHUS, IPUKUAKY U OLICHKY
pe3yJibTaTa BIYUCIICHUN;

CBOOOJIHO OIEpPUPOBATH MOHSITHEM: CTENEHb C ILIEJBIM MOKa3aTeJIeM, UCMIOJIb30BaTh
MOAXOASAUIYI0 (OpMY 3alUCU JIEUCTBUTEIBHBIX YHCEN JJI1 PEUICHUs MPAKTUYECKUX 3a7a4
Y MPE/ICTABJICHHS JAHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATUEM: apUPMETHUECKUN KOPEHb HATYPAJIbHOU CTEICHHU;
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CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM MMOKA3aTeNIeM;

CBOOOJIHO OINEPUPOBATH MOHATUSAMU: JIorapudM Uuciia, JeCATUUHbIE U HATYpalbHbIC
Jorapupmsl;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIOBOIO
apryMeHTa;

OMEPUPOBATh TMOHATUSIMHU: APKCUHYC, ApPKKOCMHYC M apKTaHT€HC YHCJIOBOTO
aprymeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO  OMEPUPOBATH TMOHATHSIMU: TOXKACCTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHECHHS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIE HEPABEHCTBA,

NPUMEHATH PA3JIMYHbIE METOJIbl PEIICHUs] PAllMOHAIBHBIX U JAPOOHO-PAIIMOHATBHBIX
ypaBHEHUM, MPUMEHSITh METOJI UHTEPBAJIOB JIJISI PEIICHUS] HEPABEHCTB;

CBOOOJIHO OTMEPUPOBATH MOHITUSIMH: MHOTOUYWIEH OT OJHOMW MEePEeMEHHOM, MHOTOWICH
C uenpiMu Kod(pduimeHTaMu, KOpHH MHOTOWICHA, MPUMEHSTH JICJICHUE MHOTOWICHA Ha
MHOTOIEH C 0OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHECHHM, MaTpHIIA,
OTIPENICNIUTENIb MATPUIIBI 2 X 2 M €ro reoOMeTPUYECKUM CMBICH, MCIOJIb30BAaTh CBOMCTBA
ompenenurTens 2 X 2 sl BBIYUCICHUS €r0 3HAYCHHS, MPUMEHSITh OMPEACIUTEIIN IS
pEIIeHUs] CHCTEMbl JIMHEWHBIX YpaBHEHU, MOJEIUPOBATh peajbHble CHUTyallMd C
MOMOIIBI0 CHCTEMbl JIMHEHHBIX YypaBHEHHWH, HCCIIEIOBAaTh MOCTPOCHHBIE MOJEIH C
MOMOIIBI0 MATPUIL U OTIPEAEIUTENEH, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSIMHU JIJIsl TPeoOpa30BaHus BEIPAKEHUN;

BBITMIOJHATh MPEoOpa30BaHUS UUCIOBBIX BBIPAKEHHUM, COJEP)KALIUX CTEIEHU C
paIMOHAIILHBIM MTOKa3aTeNeM;

UCIIOJIB30BaTh CBOWCTBA JIOTapU(PMOB g TpeoOpa3oBaHUs JOrapuYMHUUICCKUX
BBIPAKECHUM;

CBOOOJHO  ONEPUPOBATH TMOHATHAMHU: UpPpPALMOHANbHBIE, TIOKa3aTeJIbHBIE U
norapuMUYECKUE YpaBHEHHUS, HAXOAWTh HUX PEIIEHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
MEPEX0/I0B WM OCYIIECTBJISASA MPOBEPKY KOPHEA;

MPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYINBI i MPeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OTEpUPOBATh MOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSTH
HeoOXxomumble (OPMYJBI  JUIsl  PEHIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YpPaBHEHUN;

MOJIEIMPOBATh pEalbHbIE CUTYyallMH Ha S3bIKE€ anreOpbl, COCTABJIATh BBIPAKEHMUS,
YpaBHEHHUSI, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HUCCIEA0BAaTh MOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM armapara anreOpsl.

DOyHKIUM U TPAPUKH:

CBOOOJIHO OTNEPUPOBAThH MOHATUAMU: QYHKIIUS, CIOCOOBI 3ajaHust (YHKIIMH, B3AUMHO
oOpatHble (PYHKIUU, KOMIO3UIUA PYHKIMH, Tpa@uK PYHKIUU, BHITOIHATH JIEMEHTAPHbBIC
npeodpazoBanus rpaduKoB PyHKIUNT;
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CBOOOJHO ONEPUPOBATH MOHATUAMM: 00JACTh ONPEAEIICHUS U MHOXECTBO 3HAUECHUI
byHKIMY, HYTW QYHKIIUUA, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA,;

CBOOOJHO ONEPUPOBATH NOHATUIMU: YETHBIE M HEUETHBIE (DYHKLIMH, IEPUOTUYECKHE
GyHKIMY, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMM, MAKCUMYMbl U MHUHUMYMBI ()YHKIIUH,
HanOoJIblIee U HAMMEHbBIIIEe 3HaUeHHE (PYHKIMU Ha IPOMEXKYTKE;

CBOOOJHO OINEPUPOBATH MOHATUSMU: CTENEHHAs (PYHKIUS C HATYypaJbHBIM U LEIbIM
nokasaresieM, rpa@uK CTENEeHHOM (YHKIMM C HaTypaJbHbIM M IEJIbIM IOKa3aTeseM,
rpaguk KOpHS N-OW CTENEeHM Kak (QPYyHKUMHM OOpaTHOM CTENeHUW C HaTypajJbHbIM
NIOKa3aTeNeM;

OTIEpUPOBATH MOHATHAMU: JIMHEHHAs, KBaApaTUUHAsI U APOOHO-TMHENHAs (DYHKIUH,
BBIMOJHSATh AJIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: MOKa3aTelbHas U Jlorapupmuueckas QyHKINH,
UX CBOMCTBA U rpauKu, UCIIOJIB30BATh UX IPaUKU JJIsl PEIICHUS YPaBHEHUH;

CBOOOJHO  OMEpUpPOBaTH  TMOHATUSIMHU:  TPUTOHOMETPUYECKAss  OKPY>KHOCTD,
OTpeJIeIeHHE TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMeHTa;

UCIIOJIb30BaTh Ipa@uku (YHKIMHA UIsI UCCIEAOBAHMS TPOIIECCOB M 3aBUCHUMOCTEN
OpU pElIeHUU 3aJad U3 APYTHX Y4eOHBIX NPEIMETOB U PEATbHOM KU3HH, BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXI1Y BETUUMHAMU;

Havana MmaTeMaTH4ecKOro anajamsa:

CBOOOJHO  ONEpUpPOBaTH TMOHATHUSAMU: apudMeTHdecKkas U TeoMeTpuvecKas
nporpeccusi, OECKOHEYHO YyOBbIBaOIIas TIeoMeTpUYecKas IMpOrpeccHsi, JUHEHHBIH WU
AKCIIOHEHIIMATBHBIM pPOCT, (OpMyJia CIOXKHBIX TMPOIEHTOB, HUMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIB30BATh IPOrPECCUU JUISl PELICHUS PEaIbHBIX 3a7a4 NPUKIaJHOTO XapaKTepa;

CBOOOJHO OINEpUPOBATh MOHATUSMU: TOCIEAOBATEILHOCTh, CIOCOOBI 3aJlaHUS
MIOCJIEI0BATEIIBHOCTEW, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEA0BATEIbHOCTH, MOHUMATH
OCHOBBI 3aPO’KJICHUSI MAaTEMAaTUYECKOI0 aHANIM3a KaK aHajanu3a 0€CKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHITHSAMHU: HENpPEphIBHbIE (QYHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJTHO OMEPHUPOBATH MOHATHEM: (QYHKIIHS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IJIs pelIeHUs 3a1a4;

CBOOOJHO OIEPUPOBATH TOHATHSAMU: T€pBas M BTOpas MPOU3BOJHBIC (YHKIIUH,
KacarenpHas K rpaduKy QyHKINH,

BBIYUCIISITh MPOU3BOJHBIE CYMMBI, MPOU3BEJCHUS, YACTHOTO W KOMIIO3UIIMU JIBYX
(GyHKITUH, 3HATHh MPOU3BOIHBIC AJIEMEHTAPHBIX ()YHKITUI;

MCITIOJIB30BaTh TEOMETPHYECCKUN M (PU3NUECKUI CMBICT MPOU3BOIHOMN MJIsT PEIICHUS
3a/1ady.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: MHOXKECTBO, ONEPALlMU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar i ONHCAaHUS pPeabHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 337a4 U3 APYTHX y4eOHBIX IPEIMETOB;
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CBOOOJHO OINEPUPOBATH MOHATUAMMU: ONpEJEICHUE, TEOPEMA, YpaBHEHUE-CIIEACTBUE,
CBOICTBO MaTeMaTH4eCKOro OOBEKTa, JOKA3aTeIbCTBO, PABHOCUJIbHBIE YpPaBHEHHS H
HEPABEHCTBA.

K xonny oO6yuenust B 11 ki1acce oOyyaromuiics NOJYyYUT CIAEAYIOIIME MPEIMETHBIE
pe3ysbTaThl MO OTAEIABHBIM TeMaM pabodeil mporpammbl yueOHOro Kypca «Amnredbpa u
Hayajga MaTeMaTU4EeCKOTO aHAJIN3a»:

Yucna 1 BHIYMCICHUSA:

CBOOOJHO OMNEpUpPOBATh MOHATUSIMHU: HATYpPAJIbHOE M LEJIO€ YHUCIO, MHOXKECTBA
HATYypPAJIbHBIX M LEJbIX YUCEN, UCIOJIb30BaTh NPU3HAKU AEIUMOCTH Lenbix yucen, HOJl u
HOK HatypanbHBIX YuCen A1 pELICHUS 3a/1a4d, IPUMEHATh AITOpUTM EBKIINIA;

CBOOOJTHO ONEPUPOBATH MOHITHUEM OCTAaTKa MO MOAYJIO, 3alKCHIBATh HATypalbHbIC
Yyucia B Pa3JNYHbIX MO3ULIMOHHBIX CUCTEMAX CUUCIIEHUS,

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMU: KOMIJIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~YHCEN, TMPEACTaBIsATh KOMIUIEKCHbIE YHciaa B ajnreOpanvyeckorl
TPUTOHOMETPUYECKON (opMe, BBINOJIHATH apuPMETHUYECKUEe Olepalud C HUMUA U
M300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

YpaBHeHUS ¥ HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: UpPpPALMOHAIbHBIC, TIOKa3aTeJIbHbIE U
Jorapu(MUUECKUE HEPAaBEHCTBA, HAXOAWTh HX PEIICHHS C IMOMOIIbI PaBHOCHIIBHBIX
[IEPEXOJI0B;

OCYILECTBIIATH OTOOP KOPHEH NP pPEeLICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CBOOO/IHO ONEpPUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, NPHUMEHATH
HeoOXoauMble  (OpMyJbl Al PEUICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
HEPABEHCTB;

CBOOOJIHO ONEpPUpPOBaTh MOHATHSAMHU: CHCTEMa U COBOKYIHOCTh YypaBHEHHH H
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBHSI, HAXOAUTh PEIIEHUS CHCTEMBI
1 COBOKYITHOCTEHN palOHANIBHBIX, UPpaLMOHAIbHBIX, IIOKa3aTEJIbHBIX "
Jgorapu(p)MUUYECKUX YPaBHEHUN U HEPABEHCTB;

pelaTh paluoOHaJbHbIE, WpPpALMOHAJbHbIE, IOKa3aTellbHbIE, JOorapuMUUYECKUEe U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEpIKALIUE MOAYJIN U [TaPAMETPBIL;

NPUMEHATH rpaduueckue METOJbl JUIsl pelICHUs] YpaBHEHUM U HEPaBEHCTB, a TaKXKe
3a/1a4 ¢ MapaMeTpamu;

MOJICJINPOBATh PEATBHBIE CUTYyallMM Ha SA3BbIKE alareOpbl, COCTAaBJIATh BBIPAKEHMS,
YPAaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 3aJ1a4M, UCCIEA0BATh ITIOCTPOCHHBIE
MOJENIM C HCIOJb30BAaHWEM ammapara ajnreOpbl, WHTEPHPETUPOBATH IOTYYEHHBIN
pe3ynbTar.

DOyHKIUM U TPaPUKH:

CTPOUTH I'papUKN KOMIO3ULUHN (YHKIHIA C TOMOLIBIO 3JIEMEHTAPHOI'O MCCIIEIOBAHUS
Y CBOMCTB KOMITO3UIIMH ABYX (DYHKIIH;

CTPOUTh TIE€OMETpUYECKHE O00pa3bl YpaBHEHM W HEpPABEHCTB HAa KOOPJAMHATHOM
IIJIOCKOCTH;
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CBOOOJIHO ONEPUPOBATH MOHATUAMU: TPAPUKHU TPUTOHOMETPUUECKUX (PYHKIINIA;
MPUMEHSITH (DYHKIIUU JJIs1 MOJICIIMPOBAHUS U UCCIIEOBAHUS PEalIbHBIX MPOIIECCOB.
Hauana MaTeMaTnyecKoro anajausa:

WCIIOJIb30BaTh TMPOU3BOAHYIO I HMCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaxOJIUTh HaAWOOJbIlIee U HaWUMEHbIIEEe 3HA4YeHUs (YHKIUKU HENpPEephIBHON Ha
OTpE3KE;

WCIIOJB30BaTh  MPOU3BOJHYIO JUISI  HAXOXKJIEHUS  HAWIYYIIETO pelIeHUus B
NPUKIAIHBIX, B TOM YHUCJE COIHAIbHO-DPKOHOMUYECKUX, 3ajadax, s OMpeeseHUs
CKOPOCTH M YCKOPEHHUSI MpoIiecca, 3aaHHOTO (opMyIIon Uitk rpauKoM;

CBOOOJIHO OIEpUPOBATH TMOHATUSMU: TEPBOOOpa3Has, ONpeAeHEHHBIN HHTETpal,
HAXOJIUTh MEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKIUM M BBIYUCIIATH UHTETpal 1o Ghopmylie
Hrrorona-JleiiOHuma;

HAXOJIUTh IUIOMIATH TUIOCKUX (PUTYDP B OOBEMBI TEJ C TIOMOIIBIO UHTETpaJIa;

UMETh MPEJICTABIICHUE O MATEMAaTHUYECKOM MOJICIIMPOBAHUH Ha TPUMEPE COCTABIICHUS
nudepeHImanbHbIX YPaBHCHUMH;
peraTh NPUKJIAIHbIE 3a/1a491, B TOM YHCIIE COITMaTbHO-DPKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeCTBAMHU MaTEMaTUYECKOTO aHanu3a
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHbIe YpaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUI
2 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
1L[eJIbIM TIOKa3aTeNIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 [TokazarenpHas pyaknus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
JlorapudmMudeckue ypaBHSHHsI
6 TpuroHomeTpuuecKre BbIpaXKEHU U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie pynkmuum. [IponsBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 2
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapmeie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 I/ICCJ'IGIL'OBaHEIC (YHKITUH C TTOMOTIIBIO 99 1
TIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIUMA. 14 1
TpuronomeTpuieckre HEPaBEeHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIC U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHeie yncna 10 1
6 HarypanbHble U 1ienbie yncna 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AIAS 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

No KounuecTBo yacos DJIEeKTPOHHbIE
11/_11 Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue II::;? CHHSI uudposbie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 MHO)K?CTBO, OTepaliy HaJl MHOXKECTBAMU U 1
HX CBOMCTBA
2 Huarpammbl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara sl pelieHus 3a1a9
Panmonansaeie uncia. OOLIKHOBEHHBIE U
4 JECTUYIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIE 1
MIEPUONYECKHIE TPOOH
Panumonansaele uncia. OOLIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
TIEPUOANYECKHIE TPOOH
6 [Ipumenenne npoOeid U MPOIICHTOB ISt 1
perieHus MPUKIaIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
perieHus MPUKIAIHBIX 3a7a4
8 HeiicTBuTenbHble uncia. PanponaabHbie U 1
HWPpAMOHAJILHBIE YHCIIa
9 Ap“I/I(bMeTI/I‘IeCKI/IC orepariu ¢ 1
JNEHCTBUTEIbHBIMU YHCIAMU
10 Mozvlym, JIEMCTBUTENILHOIO YHCJIA U €TO 1
CBOICTBa
[TpubnmkEHHBIE BRIYUCICHUS, TIPaBHUIIa
11 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbpTaTa 1
BBIUMCIICHUM
OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
12 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1

HCPAaBCHCTB
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13

OCHOBHBIE MCTOAbI PCIICHUA LCIIbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI pCIICHUS LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

15

MHOro4eHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTo4JIeHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHoTrOouJIEHBI ¢ TETBIMA KOYPPUITUEHTAMH.
Teopema Buera

17

Pemrenne cucrem NTMHENHHBIX YpaBHEHUN

18

Pemrenne cucreMm JTMHENHHBIX YPaBHEHUN

19

Martpuna CUCTEMBI JINHEWHBIX YPABHEHUM.
Onpenenurens MaTpUIBl 2X2, €ro
reOMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYECHUS

20

Onpenenurens MaTpUIBI 2X2, €10
reOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCIIEHUE €r0 3HAYECHUS

21

[IpumeHeHue onpeaenuTens s pelieHus
CHUCTEMBI JIMNHEHHBIX YpaBHCHUH

22

Pemrenne npukiaaHbIX 3a/1a4 ¢ ITOMOIIBIO
CUCTEMBbI JIMHEUHBIX YPABHEHUN

23

Pemenne npukiaaHbIX 3a1a4 ¢ ITOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

24

KonTtposneHas padota: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX YypaBHEHHUN"

25

@OyHKIMA, crI0cOObI 3a1aHusl (PYHKIHH.
B3aumuo o6parnbie pyHkunn. Kommnosumus

GbyHKIHI

26

I'paduk GyHKIMH. DIeMEeHTapHbIe
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npeoOpa3oBaHus rpaguKoB GyHKIUI

OO6nacTe onpeneneHuss © MHOXKECTBO

27 3HaueHu# ¢pynkuuu. Hymu ¢pyHKmm.
[TpomMexxyTKH 3HAK MOCTOSIHCTBA
UéETtHbie 1 HEUETHBIC (PYHKITUH.

28 [lepuonnyeckue ¢pynkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKLIUU
MakcuMyMbl U MUHUMYMBI () YHKITUH.

29 HauGomnpIiee 1 HauMeHbIIIee 3HAYCHHE
(YHKIMM Ha TPOMEKYTKE

30 Jluneiinas, KBaJpaTuyHas U JPOOHO-IIMHEHHAS
byHKIIUN

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIUH

30 DNIeMEHTapHOE UCCIIEIOBAaHNE U TOCTPOEHUE
rpaguKOB ATUX QYHKITHI

33 CreneHsb C 1enbIM nokasareneM. buaom
HeroTona

34 Crenensb C 1enbIM NoKa3zareneM. bunom
HproTona

35 CrenenHas GyHKIHS C HATypaJIbHBIM U LIEIBIM
nokaszatenem. E€ cBoiicTBa u rpaduk

36 KonTtponbnas pabora: "Crenennas QyHKIuS.
Eé cBoiicTBa 1 rpadux"”

37 ApubdMeTnuecKuii KOpeHb HaTypalbHOMI
CTEIIEHU U €r0 CBOMCTBA

38 Apugpmernueckuii KOpeHE HaTypajabHON
CTENIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIEpXKAIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COJACPpKAIIUX CTCIICHU U KOPHU
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41

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
COIEpPKAIIUX CTENIEHU U KOPHU

42

Wppanmonanshble ypaBHeHUs. OCHOBHbIE
MCTOAbI PCIICHHUA UPPALUOHATIBHBIX
ypaBHEHU U

43

Wppannonansuble ypaBHeHUs. OCHOBHbIE
MCTOJbI PCIICHHUA UPPALUOHATIBHBIX
ypaBHEHUU

44

WppatmonansHble ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCIICHUA UPPAIITMOHATIbHBIX
ypaBHEHUU

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
MPPALMOHAIBHBIX YPABHEHUI

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
UPPALMOHAIBHBIX YPABHCHUN

47

PaBHOCHIIbHBIE TIEPEXOIbl B PELICHUN
MppalMOHAIILHBIX YPAaBHEHHM

48

PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
UppallMOHAJILHBIX YPAaBHEHHI

49

CpoiicTBa u rpaduK KOpHS N-0¥ CTETICHU KaK
(GyHKIMY 00paTHOM CTENEeHHU C HaTypalbHbIM
roKasarejem

50

CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK
(GyHKIMHM 00paTHOM CTENeH! C HaTypalbHbIM
MoKasaresem

51

KonTponsnas pabora: "CBoiicTBa u rpaduk
KOpH# N-oii crenenu. UppalmoHaibHbie
ypaBHeHus"

52

CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U €€
CBOMCTBA

53

Crenenb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

54

Crernens ¢ palvOHAJIbHBIM IOKA3aTCJICM U et
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CBOICTBA

[TokazarenpHas GyHKIUA, €€ CBOWCTBA U

55 1
rpadux

56 Hcnonb3zoBanue rpa@nxa byHKIUU T 1
pelieHNs ypaBHEHU I

57 Hcnonb3zoBanue rpauq)m(a byHKIUU [T 1
pelieHrs ypaBHEHUN

58 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE § 1
METO/Ibl pEIIeHUsI T0KA3aTeIbHbIX YPAaBHEHUN

59 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE } 1
METO/Ibl pelIeHHsI T0KA3aTeIbHbIX YPaBHEHUN

60 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE § 1
METO/Ibl pEIeHUsI TOKA3aTeIbHbIX YPAaBHEHUN

61 Kontponbhas padota: "[lokazarenpHas 1
¢bynaknus. [TokazarenbHble ypaBHEHUS"

62 Jlorapudwm uuncna. CoiicTBa jorapudma 1

63 Jlorapudwm uuncna. CoiicTBa jorapudma 1

64 Jlorapudm uuncia. CoiicTBa jorapupma 1

65 JlecsaTuuHbIC U HaTYypaIbHBIC JTOTAPU(BMBI 1

66 JlecsaTHYHBIC W HATYpaJIbHBIE JTJOTApU(MBI 1

67 [IpeoOpa3oBanue BhIpaKEHUI, COAEPIKALIUX 1
Jorapudmbl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIIUX 1
sorapudmbl

69 [IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALIUX 1
sorapupmsl

70 Jlorapudmuueckas QyHKIMs, €€ CBOUCTBA U 1
rpaduk

el Jlorapudpmuueckas QyHKIHs, €€ CBOUCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUN AJs 1

pEelLIeHNs ypaBHEHUI
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Wcnonb3oBanue rpaduka QyHKIUN st

73 pEeLIECHNS] YPaBHEHUI
Jlorapudmudeckue ypaBaeHus. OCHOBHBIE

74 METO/Ibl PELICHUS JIOTApU(HMUIECKAX
ypaBHEHU U
Jlorapudmudeckue ypaBaeHus. OCHOBHBIE

75 METO/Ibl peIIeHUs Jorapu(PMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE

76 METO/Ibl peIIeHUs Jorapu(PMUUECKUX
ypaBHEHUU

77 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
JOTapu(PMUIECKUX YpaBHEHUHN

78 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(MUUECKUX YpaBHEHHM

79 Kontponbras padota: "Jlorapudmudeckas
¢dbyaknus. Jlorapudmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YICIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTAHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 oTmpeieNieHue TPUTOHOMETPUIECKIX (QYHKITUI
YHCIOBOTO apryMeHTa
Tpuronomerpruueckas OKpy>KHOCTb,

85 olpeieieHue TPUrOHOMETPUUYECKUX (QYHKIUH
YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
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87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYIIBI 1

90 ]Ip606pa39?aHHeTpHFOHOMeTqueCKHX 1
BBIpKCHUI

91 ]Ip606p339?aHH6TpHFOHOMeTquGCKHX 1
BBIPKCHUH

92 ]Ip606p339?aHH6TpHFOHOMeTquGCKHX 1
BBIPKCHUH

93 ]Ipeo6pa39FaHHeTpnrOHOMeTqueCKHx 1
BBIPpKCHUI

94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUHN 1

95 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemienne TpUrOHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHUH 1

98 Pemienne TpUrOHOMETPUYECKUX YpaBHEHUH 1

99 Pemienne TpUrOHOMETPUYECKUX YpaBHEHUHT 1

100 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
KontponbHas padota: "TpuronHomerpudeckme

101 BBIPAKEHUS U TPUTOHOMETPHUECKHE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 OCJIEI0OBATEILHOCTEN. MeTo1 1
MaTeMaTH4YeCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 nocienoBarenbHocTU. McTopus ananmza 1
0ECKOHEYHO MaJIbIX

104 ApugmeTrnueckasi mporpeccus 1

105 I'eoMeTpuueckas mporpeccust 1

106 beckoHeuHo yObIBaroliasi reoMeTpudecKas 1

POTPECCHsI
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CymMa O6eckoOHEeuHO yOBIBaOIICH

107 . 1
reOMETPUYECKOM MPOrpeccuu

108 JIMHENHBIN 1 SKCOHEHIUAIBHBIN POCT. 1
Hucno e. DopMyia CIOKHBIX POLIEHTOB

109 JIMHENHBIN 1 SKCOHEHIUAJIBHBIN POCT. 1
Hucno e. Dopmyrna CI0KHBIX POLEHTOB

110 Vcnonp30BaHne POTPECCHH ISl PEIICHUS 1
peanbHBIX 33724 IPUKJIIATHOTO XapaKTepa

111 Kontponbnas padota: "[locnenoBarensHocTr 1
u nporpeccun”

112 HenpeppiBHbIE (DYHKIIMHM U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMNITOTHI I'paKOB 1
byHKIINN

114 CpoiicTBa (yHKIIUH HEMIPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa (yHKITUH HEMIPEPHIBHBIX HA OTPE3KE 1

116 MeToa HHTEpBAJIOB ISl pEIICHUS HEPABEHCTB 1

117 MeToa HHTEpBAJIOB sl pEIICHUS HEPABEHCTB 1

118 MeTo HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX 1
GyHKIMM UTs pereHus 3a1a4

120 [IpumeneHnre CBOMCTB HEMPEPHIBHBIX 1
GyHKIMH JUTs perieHust 3a1a4

121 [lepBas u BTOpasi mpou3BOAHbIE PYHKIIUU 1

192 Onpez[eneHHue, re€OMETPUUECKUN CMBICTT 1
MIPOU3BOTHOM

123 Onpez[eﬂeHI/If:, buznYeCcKuit CMBICT 1
IIPOU3BOIHOM

124 VYpaBHeHHe KacaTelbHON K rpaduKy QyHKIHUN 1

125 VYpaBHeHHe KacaTeabHOU K TpaguKy QyHKIHUU 1

126 ITpon3BoiHbIE IIEMEHTAPHBIX (QYHKIUH 1

127 [Tpon3BoiHBIE NIEMEHTAPHBIX QYHKLIUH 1
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[IponsBoaHAasA CyMMBI, IPOU3BEICHHS,

128 . 1
YACTHOTO ¥ KOMIIO3HUIINH (DYHKITUI
129 [TpousBoiHAS CYMMBI, IPOU3BEACHUS, 1
YACTHOTO U KOMIIO3UIIHH (DYHKITUI
130 [TpousBoiHAS CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIIO3UIIHH (DYHKITUI
131 Kontponbnas padota: "[IponsBognas” 1 1
[ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS
132 2o n " 1
3HaHuM: "YpaBHEHUS
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS
133 Se n 1
3HaHuM: "OyHKIMM
134 HroroBas KoHTpoJIbHas paboTa 1 1
135 HToroBast KOHTpOJIbHAS padoTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
° T u(ppoBbI
Jr:{;n Tema ypoka Bcero Kontpoapmpie | Mpakruteckue fl[:y‘?el{nﬂ gﬁ[?ag?)nafenbﬂme
padoTsbI padoThI pecypesI
1 [TpumeHeHwe MPOU3BOTHON K UCCIIETOBAHHIO 1
(YHKIM HA MOHOTOHHOCTB M 9KCTPEMYMBI
2 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(YHKIMH HA MOHOTOHHOCTB M 9KCTPEMyMBI
3 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(YHKIMH HA MOHOTOHHOCTB M 9KCTPEMyMBI
4 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1
(GYHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
5 [TpumMeHeHre MPOU3BOTHON K UCCIIETOBAHHIO 1
(GYHKIMH HA MOHOTOHHOCTh M 9KCTPEMYMBI
Haxosxnenne HarnOOJIbIIEr0 ¥ HANMEHBIIIETO
7 3HAYCHHS HENMPEPhIBHON (QYHKITUN Ha 1
OTpe3Ke
Haxosxnenne HarnOOJIbIIEro ¥ HANMEHBIIIETO
8 3HAYEHUS HEMPEPHIBHON (PYHKINU HA 1
OTpe3Ke
HaxoxaeHne HanuboIbIIero 1 HANMEHBILIETO
9 3HAa4YeHHUs1 HeNPEPhIBHON (PYHKIIMM Ha 1
OTpe3Ke
HaxoxaeHne HauboIbIIero 1 HANMEHBILIETO
10 3HA4YeHHUsl HENPEPhIBHON (PYHKIIMM Ha 1
OTpe3Ke
11 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1
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3HA4YEHHUs1 HEPEPHIBHON (PYHKIMH Ha
OTpE3KE

HaXO)KHGHI/Ie HauOO0JIbIIECT0 1 HAUMEHBIIIETO

12 3HA4YCHUsI HETPEPHIBHON (PYHKIIMH Ha 1
OTpe3Ke
[IpumeneHne nporu3BOIHOM JUIsl HAXOXKICHUS

13 HaWUJTY4IIEro PEMICHUS B IPUKIIATHBIX 1
3aj1ayax
[IpumeneHnne nporu3BOIHOM SISl HAXOXKICHUS

14 HaWJIy4lIero pemeHus B IPUKIaaHbIX 1
3aj1ayax
[Tpumenenne nporu3BOTHOM IS

15 OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS 1
nporecca, 3a1aHHOT0 GopMYIIOH UITn
rpaguroM
[IpumeneHnre npou3BOIHOM IS

16 OTIpeJieNIeHUs] CKOPOCTH U YCKOPEHUS 1
nporecca, 3a1aHHOT0 GopMYIIOi UITN
rpagpukomM

17 Kommnozumus hyHkimii 1

18 Komnozunus hyHkimii 1

19 Kommnozumus hyHkimii 1

20 FGOMeTpH‘IeCIfI/IC o0Opa3sl ypaBHEHUI Ha 1
KOOPJIUHATHOU TJIOCKOCTH

21 FGOMeTpH‘IeCIfI/IC o0Opa3sl ypaBHEHUH Ha 1
KOOPJIUHATHOU TJIOCKOCTH

29 KonTtposnrHas padota: "Mccnenoanue 1
(GYHKIHHI ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO 1
1epBOOOPa3HBIX

24 [TepBooOpa3HbIe AeMeHTapHbBIX (QYHKITHI. 1

[TpaBuna Hax0XI€HH IEPBOOOPA3HBIX
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[lepBooOpa3HbIe 3eMEHTAPHBIX (PYHKIIHIA.

25
[TpaBuita HaxX0XACHUS IEPBOOOPA3HBIX

26 NHuterpai. ' eoMeTpuyeCcKnuii CMBICI
WHTETpata

97 Brruncnenue onpenenéHHOro HHTErpaia 1o
dbopmynie Hetorona-JleliOamIa

28 Brruncnenue onpenenéHHOro HHTETrpaia 1o
dhopmyne Herotona-JleliOnura

29 [TpuMeHeHre HHTETpaTa ISl HAXO0XKICHHUS
IO e TIIOCKUX (PUryp

30 [TpuMeHeHre HHTETpaTa TSl HAX0XKICHHUS
00BEMOB reOMETPHUECKHX Tell

31 [Ipumeps! permennii quddepeHnnaiIbHbIX
YpaBHEHUU

30 [Tpumepsr permeHuit auddepeHITnaTbHBIX
ypaBHEHU U
MaremMatrnueckoe MOJCIIMPOBAHNUE PEATHHBIX

33 MPOIIECCOB C MOMOIIBIO Au(HepeHITnaTbHBIX
ypaBHEHU I
KourponsHaas padora: "[lepsoobpasHas u

34 "
HWHTETpal

35 Tpuronomerpudeckue GyHKIUU, UX
CBOMCTBA U rpaduKH

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpauKu

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduKu

38 Tpuronomerpuyeckue GyHKINU, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuyeckue GyHKINU, UX
CBOICTBa U rpaduKu

40 O160p KOpHEH TPUTOHOMETPHUIECKHUX
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YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUICCKHIX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPHUYECKHIX

42 YpaBHEHUH € TOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT060p KOpHEHN TPUTOHOMETPUUECKHUX

43 YpaBHEHUI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKONW OKPYKHOCTH

44 Penrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpU4YECKUX HEPABEHCTB 1

47 Pemienne TpUroHOMETPHUYECKUX HEPABCHCTB 1
Kontponbras padota: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKITAMN. 1
TpuroHomeTpuyeckre HEpaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS T0Ka3aTEIbHbIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI peIlIEHHs TOKa3aTeIbHbIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI peIIEHHs TOKa3aTeIbHbIX 1
HEpaBEHCTB

52 OCHOBHBIE METO/IbI pEIIEHHs [T0Ka3aTeIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS 1
sorapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHHS 1
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHHS 1

J'IOl“apI/I(bMI/I‘-ICCKI/IX HCPABCHCTB
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OcHoBHEBIC MCTOAbI PCIICHUSA

56 norapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
MppaMOHAIEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHSI
MppaIMOHAEHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHHSI
MppaMOHALHBIX HEPABEHCTB
61 I'padrueckre METOIBI peIICHHS
MppaIMOHATEHBIX YPaBHEHUN
62 I'padrueckre METOIBI pelIeHHS
WppaIMOHAIBLHBIX YPaBHEHHUN
63 I'papuueckue MeTo b1 pemieHus
MI0Ka3aTeJbHbIX YPaBHEHUH
64 I'paguueckue MeTo bl peLIeHus
MI0Ka3aTeJIbHbIX HEPABEHCTB
65 I'padpuueckue MeTobl pelIeHUs
norapu(pMHUUECKUX YpaBHEHUH
66 I'papuueckue MeTo bl peLeHus
jorapu(pMUYECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLeHus
68 MOKa3aTeNIbHbIX U JIOTapU(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTo bl peeHus
69 MOKa3aTeNIbHbIX U JIOTapU(PMUIECKUX
YPaBHEHUI
70 I'paduueckue MeTO bl peleHus

ITOKa3aTCJIbHBIX U JIOI‘apI/I(I)MI/I‘-ICCKI/IX
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HEPABEHCTB

I'padmyeckue MeTOIBI pelIeHUS

71 MOKa3aTEeNbHBIX U JIOTapU(YMUIECKAX
HEPABEHCTB
KonTtposnsHast padota: "MppanuoHanbHeie,

72 MOKa3aTeIbHBIE U JIOTApUPMUUIECKHE
HepaBeHCTBa"
KowmmnnekcHeie uncna. Anrebpanueckas u

73 TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHCJIa
KommnekcHeie yncna. Anrebpandeckas u

74 TpUTOHOMETpHUYEcKas (popMbl 3amucu
KOMIIJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu c
KOMIUIEKCHBIMU YHCJIAMU

76 ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCJIaMU

77 1/1306pa}KeHI/IeUKOMHJ'ICKCHLIX yucen Ha
KOOPAMHATHOM IJIOCKOCTH

78 I/I306pa}KeHI/ICUKOMHJ'IeKCHBIX yucesn Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO YHcia

80 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHcia
[IpuMeHeHre KOMILIEKCHBIX YMCe JUIs

81 peneHust pU3MUECKUX U FEOMETPUUYECKUX
3a1au

82 KOHT]?'OJ'IBHa}I pabora: "KoMmmuiekcHble
qucia

83 HarypanbHble u nensie yncia

84 HarypanbHble u nensie yncia
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HpI/IMeHeHI/IC MMPU3HAKOB ACIIMMOCTH LCIIbIX

85
qucel

86 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
qucel

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl m HOK

89 [IpumeHeHne NpuU3HaAKOB AETUMOCTHU LENbIX
YHCeJl: OCTATKH 110 MO0

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YHCeJl: OCTATKH 10 MOJYITIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX

91 qucen: anroput™ EBkinna s pereHus
3a/1a4 B LEJIBbIX YUCIIAX

92 KOHTR‘OJ'IBHaSI pabora: "Teopus membix
YyHCell
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHS
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIeJICTBHS

95 OcHoBHbIE METOJIbl PELIEHHS CUCTEM H
COBOKYIHOCTEH palluOHAIbHBIX YPaBHEHU
OCHOBHBIE METO/IbI PELICHUS CUCTEM U

96 COBOKYITHOCTEH UppalMOHaIbHbBIX
YpaBHEHUI

97 OcHoBHbIE METO/Ibl PEIIEHHS CHCTEM H
COBOKYITHOCTEH MMOKA3aTeNIbHbIX YPABHEHUN

98 OCHOBHBIE METO/IBI PEILIEHUS] CUCTEM U

COBOKYHHOCTCﬁ MOKa3aTCIbHbBIX ypaBHeHI/Iﬁ
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99

OcHOBHBIE MCTOAbI PCIICHUSA CUCTCM U
COBOKYITHOCTEH JIorapu(pMuIeckux
ypaBHEHUI

100

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUecKux
YpaBHEHU I

101

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMyYHbIX 00JaCTel HAyKH U peallbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTYYCHHBIX
pE3yJIBTaTOB

102

[IpuMeHeHne cucTeM K pELeHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]a4 U3
pa3IMYHbIX 00JaCTe HAYKHU U peallbHOM
JKU3HHU, MHTEPIPETaLUs IOJy4eHHBIX
pE3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a1a4 1 3a7a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEATbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNIbTaTOB

104

KontponbHas padoTa: "Cuctemsr
paIoOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105

PammonansHbie YPaBHCHUS C ITapaMCTpaMU

106

PanunonanbHBIC HCPAaBCHCTBA C ITapaMETpaMu

107

PanmoHaabHBIE CUCTEMBI C rnapameTpamu

108

HppannoHaibHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

109

I/IppaL[I/IOHaJ'H:HBIC CHUCTCMBI C IMapaMCTpaMn

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

N
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111 ITokazaTenbHble CUCTEMBI C IAPAMETPAMHU 1

112 Jlorapudpmuueckue ypaBHEHHs, HEPABEHCTBA 1
C mapaMeTpaMu

113 Jlorapudmudeckne CUCTEMBI C TTapaMeTpaMu 1

114 TpuroHomeTpruyecKkue ypaBHCHHUS C 1
napaMmeTpamu

115 TpuroHomeTpuyeckre HEPaBEHCTBA C 1
napaMeTpamu

116 TpuroHoMeTprUveCKHue CHCTEMBI C 1
napaMeTpamu
[TocTpoenue u ucciaegoBaHue

117 MaTeMaTHYEeCKUX MOJIEEeH peaTbHbBIX 1
CUTYaILlMH C MOMONIBIO YPABHEHUH C
napaMmeTpamu
[TocTpoeHue u ucciaegoBaHue

118 MaTeMaTHYECKHUX MOJIeNIel peabHbIX 1
CUTYallMil C TOMOIIBIO CUCTEM YPABHEHHUI C
napaMeTpamu
[TocTpoenue u uccnenoBaHue

119 MaTeMaTHYeCKUX MOJIENIeN peabHbIX 1
CUTYAIMI C MOMOIIBIO CHUCTEM YPaBHEHUH C
napaMmeTpamu

120 KounTtponsHas pabora: "3amgauu c 1
napameTpamu"

191 [ToBTOpenue, 060061IeHUE, cCCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHUs"

199 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 1
3HaHui: "YpaBHeHus"

193 [ToBTOpenue, 06001IeHNE, cCCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

194 [ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUs 1

3HaHui: "HepaBencrsa"
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195 HOBToPe'I'ﬂHe, 0000111eHrE, CHCTEMATH3ALIN 1
3nanuii: "HepaBencrsa"
126 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3ALIHS 1
3HaHuii: "HepaBencrtna"
197 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AITUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHuii: "[IpousBoaHas u e€ npuMeHeHue"
129 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
130 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AITIS 1
3HaHuM: "MHTErpan u ero npuMeHeHue"
131 [ToBTOpEenHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMNK"
132 HOBTOPGVI:II/IC, 000011IeHNEe, CHCTEMAaTU3allHs 1
3HaHuii: "OyHKIMNK"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "OyHKIMNK"
134 Hrorosas koHTpobHas paboTa 1 1
135 Hroropas koHTpoJbHas paboTa 1 1
136 HOBTOPCHI/IC, 000011IeH1e, CHCTEMAaTU3alHs 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10
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PABOYAS ITPOT'PAMMA YUHEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sABISICTCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETo OOIIEro
o0Opa3oBaHMs, TaK KaKk 00eCIeYNBACT BO3MOYXKHOCTh U3YUYCHHS TUCIUILUIAH €CTECTBCHHO-
HAYYHOW HAMPaBICHHOCTH ¥ MPEIMETOB I'yMaHUTAPHOTO IMKiIa. [T0CKOIBKY JOrHUecKoe
MBIIIUICHHE, (QOopMHpyeMOe MpH M3YyYCHHH OOYYarOIIUMHUCSA TOHSATHHHBIX OCHOB
rC€OMETPUH, TMPH JOKA3aTeIbCTBE TEOPEM MW TMOCTPOCHHM IEMOYKH JIOTHYCCKUX
YTBEPXKJICHUN TIPH PEIIEHUU T€OMETPUICCKUX 3a]1a4, YMEHHE BbIIBUTaTh M OMIPOBEPraTh
THITOTE3bI HEMIOCPEICTBEHHO HUCIOJIB3YIOTCS TPU PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO
[[UKJIa, B YACTHOCTH (PM3UYECKHX 3a]ad.

Llenp ocBOeHHs MporpaMMbl ydueOHOro kypca «[‘eomeTpusi» Ha yriIyOJEHHOM
YPOBHE — Pa3BUTHEC HHIAMBHUIYaJbHBIX CIIOCOOHOCTEH OOYYarONIMXCsA MPH H3yYCHUH
reOMETPHH, KaK COCTaBJISIONICH MpeaMeTHOM obmacT «MareMaTtnka U uH(GOpMaTHKa
yepe3 00ecreyeHre BO3MOKHOCTH MPUOOPETEHHS M MCIOJIL30BaHUS 0o0jiee TITyOOKHX
rEOMETPUYCCKUX 3HAHUN M JEHCTBUH, CHEHU(UUHBIX T€OMETPUH, M HEOOXOMMMBIX
JUIS YCHEIIHOro Mpo(eCCHOHAIBLHOIrO0 00pa30BaHHUs, CBSI3aHHOIO C HCIIOJIb30BaHHEM
MaTeMaTHKH.

[lpropuTeTHBIMH 3aJadyaMH  Kypca TI'€OMETpPHMH Ha yrayOJIEHHOM ypOBHE,
PaCIIUPSIIOIIMMH U YCHIUBAIOITUME Kypc 0a30BOT0 YPOBHSI, SIBIISTIOTCS:

paciidpeHre MPEACTABICHHS O T'C€OMETPHHM KaK YacTH MHPOBOH KYJIBTYpHl H
(bopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3H ICOMETPHH C OKPY KAIOIIMM MUPOM;

(GbopMuUpoOBaHUE MPEACTABICHHUS O IPOCTPAHCTBEHHBIX (DUrypax Kak O BayKHEHUIITHX
MaTEeMaTHYCCKUX MOJEISAX, IO3BOJISIONIMX OINKCHIBATh M H3y4YaTh pas3HBIC SIBICHHUS
OKPY’KaloIllero MHUpa, 3HaHHE MOHATHHHOTO ammapara mo pasaeiay «CTepeoMeTpHs
y4eOHOTr0 Kypca T€OMETPHH;

(dbopMHpOBaHHE YMEHHS BJIAJCTh OCHOBHBIMH IOHATHSMH O IPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpPMYyIl U yMCHHE
UX TPHMEHSTh, YMEHHS IOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pCIICHMS 3a/1a4;

(dbopMHpOBaHHE YMEHUS PACIIO3HABATh Ha YEPTEXkKaX, MOJICIAX U B PeaJbHOM MHUPE
MHOTOI'PaHHHUKH U TeJla BPAIICHHS, KOHCTPYHUPOBATh FTC€OMETPUUCCKHE MOJICIIH;

dopMHpOBaHUE TIOHMMAaHHS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYCCKUX  TEOpHi, (HOPMHUPOBAHHE IOHUMAHUS  POJH  AKCHOMATHKH
IIPU MPOBEJACHUU PACCYKICHHIA;

dbopMHUpOBaHHE YMEHHS BJIaJE€Th METOJaMHU JOKa3aTeIbCTB U aJITOPUTMOB
pCIICHMS, YMCHHUS MX IPHMEHSTh, IMPOBOJAUTH JOKA3aTeIbHbIC PACCYKICHUS B XOJE
PCIICHHS CTEPEOMETPHUECKHX 3a7ad M 3aJad C IPAKTHYECKUM COJAEpIKaHUEM,
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dbopMupoBaHuE MPECTABICHUS O HEOOXOAMMOCTH J10KA3aTEIbCTB MPU OOOCHOBAHUU
MaTEeMaTHICCKUX YTBEP)KICHUUW M POJIM aKCMOMATHKUA B TIPOBEICHUU JETyKTUBHBIX
pacCyKIEHUM;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
oOydJaromuxcs, TMO3HABATEJIbHOW  AaKTUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHHUM,
KPUTUYHOCTH MBITIUICHUS, HHTEPECa K U3YUEHHUIO TEOMETPHH;

dbopmupoBanue ¢ yHKIIMOHATBHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUM: YMEHUS
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCANbHBIX JKU3HCHHBIX CHTyallUsIX W TPH HU3YYCHUH JIPYTUX  YYCOHBIX
IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS PEATbHBIX
CUTyallud, WCCIEOBAaHUS TIOCTPOSCHHBIX MOJEJeH, WHTEpHpeTaluu MOJyYeHHBIX
PE3yJIbTATOB.

OCHOBHBIMU ~ COJIEpPKATEIBHBIMU  JIMHUSIMH ~ y4eOHOro Kkypca «l['eomeTrpusi»
B 10-11 «maccax sBistorcsa: «lIpsiMble W TIJIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanaukny, «Tena BpamieHus», «BeKTopsl U KOOpIUHATHI B MPOCTPAHCTBEY,
«/IBMYKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHMEe «yMeTh OMNEPUPOBATH
MOHSATUSMMY, PEJIICBAHTHBIX T'€OMETPUM Ha yriayOnéHHOM ypoBHe o0yuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJIepKAaTeNbHBIM JIMHUSM y4eOHOro Kypca, a
(dbopMUpOBaHUE JIOTHYECKUX YMEHHM pacrpesensieTcss He TOJIbKO M0 COAepKaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOyuenus. ConepxaHue o0pa3oBaHMs, COOTBETCTBYIOIEE
NpeIMETHBIM  pe3yibTaTaM  ocBoeHus  DenepasibHOM  paboueld  IPOrpaMMbl,
pacrpenieI€HHbIM 10 rojaM OOydYeHHS, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, IPHUHIMIIMAIBHBEIM BOMpOCaM OOydYaroniecs o0palaiIuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE T€OMETPUIECKUMU OHITUSIMU
M HaBbIKAMHU TIOCIIEIOBATEIbHO W TOCTYNATENbHO, C COOJIOJEHUEM MPHUHIUIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIOYATh B OOIIYI0O CHUCTEMY T'€OMETPHUYECKUX
MPEACTAaBICHUN OO0ydYaloIuXcs, pacmmpsisi W yrayomss e€, oOpasys MpOdYHbIE
MHOECTBEHHBIE CBSI3H.

[lepexon k U3y4eHUIO TEOMETPUHU HA YTIIYOJIEHHOM YPOBHE TIO3BOJISCT:

co3aaTh ycnoBus s quddepeHnmanun 00y4deHus, MOCTPOSHUS HHIUBHUTYaTbHBIX
o0Opa3oBaTeIbHBIX MPOTPaMM, OOECHeYUTh  yrayOJNEHHOE U3YYCHHE TE€OMETPUU
KaK COCTaBJISAIONIEH yueOHOro mpeamera «MartemaTrukay;

MOATOTOBHUTH OOYYArOMINXCA K TPOJOJDKEHUI0 M3YYCHHS MATEMATUKU C Y4ETOM
BbIOOpa Oynmymieir mpodeccun, obecrmeunBas MPEEMCTBEHHOCTh MEXKIY OOIMUM
1 ipo(heccroHaTbHBIM 00Pa30BaHUEM.

Ha m3yuenne yueOHOro Kypca «l'eomeTpus» Ha yriayOJIeHHOM YPOBHE OTBOIUTCS
204 gaca: B 10 wmacce — 102 gaca (3 uwaca B Hememo), B 11 kmacce — 102 gaca
(3 gaca B HenenO).
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COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TOHATHS CTepeoMeTpur. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHUYECKOM MOCTPOEHUM CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU U
CJIIEJCTBUS U3 HUX.

B3anMmHOE  pacmosioKeHuWE  NOpsAMBIX B NPOCTPAHCTBE:  IEPECEKAOIIUECH,
napajuieibHble M CKpeuuBarommecs mnpsmbie. [IpU3Hakd CKpEIMBAIOMIUXCS MPAMBIX.
[TapannenbHOCTh NPAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: NapajuleibHbIC MpPSIMbIE B
MPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPAMBIX, MAPAILICIBHOCTh MPSAMOW U TJIOCKOCTH.
[lapannenbHoe H UEHTPaNbHOE MPOEKTUpOBaHUE, H3o0paxkeHue ¢uryp. OCHOBHbIE
CBOICTBAa NapajjIeNIbHOrO MpoeKkTupoBaHus. M3oOpaxkenue ¢uryp B mnapauienbHON
OPOEKIMU. YTIbl C COHANpaBICHHBIMU CTOPOHAMM, VYIOJ MEXKIYy MNOpsIMBIMH B
npocTtpaHcTBe. llapajuienbHOCTh IIOCKOCTEM: NapajulelbHbIE IIJIOCKOCTH, CBOMCTBA
napajuieNbHbIX TIocKocTel. Ilpocrteitmme mpocTpaHCTBeHHBIE (UTYphI HA TUIOCKOCTH:
TeTpa’aAp, Napajuleenunes], HOCTPOEHUE CEUCHHIA.

[lepneHAUKYISPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAUKYJISPHBIE NPSIMBIE B
IPOCTPAHCTBE, NPSIMbIE NapajUle/IbHbIE U MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IMPU3HAK
NEPHNEHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TE€OpeMa O MPSAMOW MEpPIEeHANKYISIPHOU
I0CKOCTH.  OpTOroHanbHOE MpoeKTUpoBaHue. llepneHAMKYNIsIp W  HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKU 1O TUIOCKOCTH, PACCTOSHHUE OT MPAMON 10 IJIOCKOCTH, MPOEKIUs
burypsi Ha IJIOCKOCTb. [lepneHIUKYIAPHOCTD MJIOCKOCTEH: MIpU3HaK
NEPHEHIUKYISPHOCTU ABYX MIocKocTeil. Teopema o TpExX nmeprneHauKyaspax.

Yriael B NPOCTPAHCTBE: YIroJl MEXAY IPSAMOW M IUIOCKOCTBIO, JBYI'DAHHBIA YIOJI,
JIMHEHHBIA Yroa JBYrpaHHOro yriia. TpéxrpaHHbli M MHOTorpaHHbie yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOrorpanHoro yria. CBOHCTBa IIOCKMX U JBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO yIJia.

MHororpaHHMuKH

Buapel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusma,
mpsiMass W HAKJIOHHAsg TPU3MBI, OOKOBas © TOJHAS TOBEPXHOCTh IPHU3MBIL.
[Tapamnenenunen, NpssMOYTOJIbHBIA MapajUIeenIe] U ero cBoicTea. Kparuaiimme mytu
Ha TMOBEpPXHOCTM MHororpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. IMupamuma: n-yrompHas NHpaMua, MPaBWIbHAS W YCEUYEHHAS MHPAMHUIBI.
CeoiictTBa pEOep u OOKOBBIX TrpaHel mpaBuibHOW Tnupamuabl. [IpaBuibHBIC
MHOTOI'PaHHUKHW: TPAaBWIbHAS NIPU3Ma U IPaBWIbHAS TUPaMUA, PABUIIbHAS TPEYTrOJIbHAs
nupamMuaa W TOPaBWIbHBIN  TeTpadnp, KyO. IlpencraBieHme o0  MpaBHIIBHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOAECKAYAP U UKOCASIP.

Boluncnenue 351€eMEHTOB MHOTOIpaHHUKOB: péOpa, auaroHanu, yribl. llnomans
OOKOBOI MOBEPXHOCTH M TMOJIHOW MOBEPXHOCTU MPSAMOW MPU3MBI, IUIONIAb OCHOBAHMUIA,

TeopeMa 0 OOKOBOW MOBEPXHOCTU HpsiMOM mpu3Mbl. [lnomians G0KOBOW MOBEPXHOCTH U
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[IOBEPXHOCTH IIPABUJILHOU NMUPAMUBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPAMUBI.

CummMmeTpust B MPOCTPAHCTBE. DJIEMEHTBI CUMMETPUHN NPABUIILHBIX MHOIOTPAHHHUKOB.
CumMmeTpusi B NMPAaBUIBHOM MHOTOTPaHHHKE: CUMMETPHS NapajuleNeuNeaa, CUMMETPUs
[IPAaBWIBHBIX IIPU3M, CUMMETPUs IPAaBUIbHON IMUPAMUBI.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOp, [JIMHA HEHYJIEBOI'O BEKTODA,
BEKTOPBI KOJJIMHEAPHBIE, COHAIIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABICHHBIC BEKTOPHI.
PaBeHCTBO BEKTOpOB. [[€MCTBUA ¢ BEKTOpAMU: CIIOKEHUE U BBIYMUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIOKEHHUS BEKTOPOB.
CBoiicTBa YMHOXEHHUs BEKTOpa Ha uuciio. [loHsATHEe KOoMIUIaHAapHBIE BEKTOphI. [Ipu3Hak
KOMILUIAHAPHOCTU TPEX BEKTOpOB. IIpaBwino mapamnenenumnena. Teopema o pasnoxeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsMoyrosibHas cucrteMa KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3p MEXKIYy KOOpAWHATAMU BEKTOpa U
KOOpJIMHATaMU TOYEK. YTOJ Mexk ]y BekTopamu. CKalasipHOE NPOU3BEIECHUE BEKTOPOB.

11 KJIACC

TeJia BpalueHust

[TonsiTHsl: MUAUHAPUYECKAsT TTOBEPXHOCTh, KOHUUYECKasi MOBEPXHOCTh, ceprueckas
MOBEPXHOCTh, 00pa3yronre nosepxuocteil. Tena BpalieHus: TWIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaummHoe pacnonoxkeHue cdepbl M IJIOCKOCTH, KacaTelabHas
IUIOCKOCTh K cepe. M300pakeHue Ten BpalleHusl Ha MIOCKOCTH. Pa3BépTka nuiuHapa u
koHyca. CummeTpus cdepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME MPAMOYTOIHLHOTO
napasuienenurnena u ciencteus u3 He€. O0bEM MpsIMON U HAKIIOHHOM TIPU3MBI, IIWIHHAPA,
nupaMuabl U KoHyca. O0BEM 11apa U mapoBOTro CerMeHTa.

KoMOuHnanuu Ten BpamieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B IIMUIMHID,
onucaHHasi okoyio muuHapa. [lepeceuenne chepsl u mapa ¢ mwiockocThio. Kacanue mapa
u chepsl miIockocThio. [loHATHE MHOTOrpaHHHMKA, OMHUCAHHOTO OKOJIO cdepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHMK WJIM TEJIO BPAIICHUSI.

[Tnomaas MOBEpXHOCTH MWIWHApPA, KOHYyca, Tuiomanb chepol u e€ yacreir. [logobue
B mpocTtpaHcTBe. OTHOIIEHHE O0BEMOB, IUIONMIAJACH TOBEPXHOCTECH IMOJO0HBIX (UTYD.
[IpeoGpazoBanue mogobusi, roMoTeTHs. Penenne 3amay Ha TUIOCKOCTH C MCTIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOOB.

IlocTpoeHne cedyeHHI MHOTOTPAHHMKOB U TeJl BpAlllCHUS: CEYECHUS MWIMHApA
(mapayneabHO U NEPHEHAUKYISIPHO OCH), CEUEHHUS] KOHYca (MapaijiebHbIe OCHOBAHUIO U
MPOXOASIME 4Yepe3 BEPIIMHY), CEYEHHUs IIapa, METOAbl MOCTPOCHUS CEYEHUN: METO]
CJI€I0B, METOJI BHYTPEHHETO MIPOCKTUPOBAHUS, METO IIEPEHOCA CEKYIIEH MIOCKOCTH.

BexkTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepanuu HajJ BEKTOpaMHu. BEKTOpHOE YMHOXKEHUE
BEKTOpOB. CBOICTBa BEKTOPHOIO0 yMHOXEHHs. [IpsiMOoyrosibHas cucrema KOOpJIHMHAT B
npoctpancTBe. Koopnunarel BekTopa. Pasnoxenue BekTopa mo 0Oaszucy. KoopamnaTHo-
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BEKTOPHBINA METOJI IPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

J{BHKeHUsA B IPOCTPAHCTBE

JIBrxkenust mpocTtpanctBa. OtoOpaxkeHus. J[BuxkeHus u paBeHCTBO Quryp. OOiue
CBOMCTBa JBWKEHHMH. Buapl JIBMKEHHUM: TapajuIEIbHBIA MEPEHOC, LEHTPAJIbHAS
CUMMETpPHs, 3€pKajlbHasg CUMMETPHs, MOBOPOT BOKpyr mnpsmoi. IIpeoOpazoBanus
nonoOus. [psimas u cdepa Ditnepa.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM NO3ULUMU O0O0yYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI0 4J€HAa POCCHIICKOTO 0O0IlecTBa, NPEACTaBICHUE O MaTEeMaTHYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUSI PA3JIMUHBIX CTPYKTYp, SBICHUN, MPOLEAYpP TPaqaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHUE B3aUMOJEHCTBOBATH C COLIMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPaXJTAaHCKOW HUIEHTUYHOCTH, YBaXEHUA K
OpOLIJIOMY M HACTOSIIIEMY POCCHICKOM MaTEMAaTWKH, LIEHHOCTHOE OTHOIIEHUE K
JTOCTHMKEHUSIM POCCUMCKMX MATEMAaTUKOB M POCCHUUCKOW MAaTeMaTUYECKOM IIKOJIbI,
UCITOJIb30BaHUE ITUX JIOCTHXKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME JYXOBHBIX IIEHHOCTEM pocCHUHCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, HTUYECKOrO TOBEAEHUSA, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JOCTWKEHHI HayKd U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYMBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIOYasg JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEHICHUH, PACCYKIEHHUM, BOCIPUUMYUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnueckoe BocmUTaAHKE:

c(hOpPMHUPOBAHHOCTh YMEHHS NPUMEHITh MaTEMaTHYECKHME 3HAHHUS B HHTEpecax
3I0pOBOT0 U 0e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHHWE, COAJAaHCUPOBAHHBIM PEXUM 3aHITUH M OTAbIXa, peEryjspHas
¢dusnueckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE TPU 3aHATHSAX CIHOPTHUBHO-
03JI0POBUTEIIBHOM JIEATEIILHOCTBIO;

6) TpynoBoe BocnnuTaHme:

FOTOBHOCTh K TPYyAY, OCO3HAHUE LIEHHOCTH TPYAOJIOOMUSI, UHTEPEC K Pa3IUYHbIM
chepam mpoecCHOHATBLHOW NEATENbHOCTH, CBSA3aHHBIM C MaTeMaTHKOW U e€
MPWIOKCHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHbIE JKU3HEHHbIE IUIAHBI, TOTOBHOCTb M CIOCOOHOCTH K
MaTeMaTH4ecKoMy OOpa30BaHUI0 M CaMOOOpPa30BAHUIO HAa NPOTSHKEHUU BCEH KU3HM,
FOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMATHYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

C(I)OpMI/IpOBaHHOCTB AKOJIOTUYECKOM KYJIbTYPbI, IIOHUMAHUC BJIHAHHUA COLOUAIBHO-
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HKOHOMHMYECKHUX MPOLIECCOB HA COCTOSHHE MPHUPOJHON M COLMAIIBHOM Cpefbl, OCO3HAHUE
I00aJbHOTO  XapakKTepa »HKOJOTUYECKUX TMpoOJieM, OpUEHTAIUs Ha MPUMEHEHHUE
MaTeMaTU4YeCKUX 3HAHUW Ui pelieHus 3aj7ad B 00JIaCcTU OKpYXKalollel Cpelibl,
IJIAHUPOBAHUE TMOCTYNKOB W OIEHKH HX BO3MOXKHBIX TOCJEACTBUN [IJISi OKpYKarolieu
Cpelbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAayKH U OOIIECTBEHHON MPAKTHUKH, MOHMMaHUE MAaTEMAaTHYECKOM HAayKu Kak
chepbl 4eIOBEUECKON JEATETbHOCTH, ATANOB €€ pa3BUTHA M 3HAUYUMOCTU JJIs Pa3BUTHUSA
[IUBWIN3AIlUU, OBJIAJICHUE SI3BIKOM MATEMATHKW WU MaTEeMaTHYEeCKOMW KYJIbTYpOou Kak
CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOSKTHYIO U UCCIIEI0BATEIBCKYIO
NeATeIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3zoBble JJornyecKkue 1ecTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEeMaTUYECKUX OOBEKTOB,
NOHSITHM, OTHOUICHUN MEXIy MOHATUSIMU, (OPMYIHPOBATH OIPEICICHHS TOHSATUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHUA i 0000IIeHUS U
CpaBHEHHUsI, KpUTEPUU MTPOBOIMMOTrO aHAIIN3a;

BOCHPUHHUMATH, (POPMYIHUPOBATH U MPEOOPA30BBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHUIATEIbHBIC, €AUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M TIPOTUBOPEYUS B
dakTax, TaHHBIX, HAOTIOACHUSX U YTBEPKACHUIX, MIpeasiaraTb KPUTEPUHU ISl BBISIBICHUS
3aKOHOMEPHOCTEUN U MPOTHBOPCUHI;

JieJaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NTE€IYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIHYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEJIBHO  JOKA3aTeJIbCTBA MAaTEMATUYECKUX  YTBEPKICHUU
(OpsiMble ¥ OT MPOTHBHOIO), BBICTpAaMBaTh AapPryMEHTALMIO, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BBIOWpATh crmoco0 pernieHus yuyeOHOW 3amadu (CpaBHHBATh HECKOJIBKO BapHaHTOB
penieHus, BbIOMpaTh HauOoJiee MOAXOANIUN C YYETOM CaMOCTOSITENHHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

WCMOJIB30BATh  BOINPOCHI  KAaK  HMCCIENOBATEIIbCKMM  MHCTPYMEHT  ITO3HAHUS,
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOIIHNE MPOTHBOPEUYUE, MPOOJEMY, yCTaHABIMBATH
MCKOMOE M TaHHOE, ((OPMHUPOBAThH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

MPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, HUCCIEIOBAaHUE TI0
YCTAHOBJICHUIO OCOOEHHOCTEM MAaTeMaTUYECKOro O0BbEKTa, SBJICHUS, IMpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SBICHUSIMU, IPOLECCAMMU;

CaMOCTOSITEIbHO  (OpPMYyNIHpPOBaTh OOOOIIEHUS U BBIBOABI IO  pe3yJibTaTam
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MPOBEAEHHOTO HAOIONICHHs, HMCCJEAOBaHUs, OICHUWBATH JIOCTOBEPHOCTH MOJIYYEHHBIX
PE3yAbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHUE TMpolecca, a TaKkKe  BbIABUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTUM B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH ePUIIMTHI HHPOpMALINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC U
JUTSL PEIICHUS 3a/1auu;

BBIOMpaTh WHOOPMALMIO U3 MCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHQPOPMAIUIO PA3IUYHBIX BHUAOB U (PopM
peICTaBICHUS;

CTPYKTYypUpOBaTh HWH(MOpPMALIMIO, TMPEACTAaBIATh €€ B pPa3IudyHBIX (Qopmax,
WUTFOCTPUPOBATH TpaPUUECKH;

OIICHUBATh HAJIEKHOCTh HH(OpMAIUU MO CaMOCTOATEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHHUBeEpCaJIbHbIE YUeOHbIE 1eficTBHUS

OO0wmenue:

BOCIPUHHUMATh ¥ (JOPMYITHPOBATH CY)KJICHHSI B COOTBETCTBHUHU C YCIIOBHSIMH M IICIISIMH
OOIICHHS, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS 10 XOIy PEIICHHUS 3aladi, KOMMEHTHPOBATH
TIOJTy4YeHHBIN Pe3ysIbTar;

B XOAe OOCYXICHHs 3a/aBaThb BOMNPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMBl, perraeMoi 3a/adu, BHICKA3bIBaTh HJIEW, HAIlCJICHHBICE HA TIOWCK PEIICHHS,
COIMOCTABIISITh CBOM CYXKIEHUS C CYXKICHHUSMH JPYyITHX YYaCTHUKOB JIHAJIOTa,
OoOHapyXUBaTh paszInuue W CXOJACTBO IO3UIMH, B KOppEeKTHOW (opMe dhopMynupoBaTh
pa3HoTIacHs, CBOM BO3PAXKCHHS,

NPEJCTABIIATh PE3YNbTAaThl PEIICHHUS 3aJa4d, SKCIICPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CAMOCTOSTEIILHO BBIOUPATh ()OPMAT BBHICTYIICHHUS C YIETOM 3a]1a4 PE3CHTAINN
1 0COOEHHOCTEH ayANuTOPHUH.

PeryisiTUBHBIE YHHBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusanus:

COCTaBJIATH IUTaH, aJITOPUTM PEIICHUS 3a]1a4i, BBIOUPATh CIIOCO0 PEIICHUS C YIETOM
HMCIOIIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTCH, apryMEHTHPOBaTh U
KOPPEKTHPOBATH BAPHUAHTHI PEIICHUI C y4€TOM HOBOM MH(pOpMAITUy.

CaMOKOHTPOJIb, SMOIMOHAJILHBI HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH I103HABATEIbHOW pPe(ICKCHH KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBHMM W  MBICIHMTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB, BIAJETh CHocoOaMu
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIecca W pe3yJbTara peIICHHS MaTeMaTHYSCKOM
3a/1a4H;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHKHYTD IPH PEIICHUH 3a/1a9H, BHOCUTD

KOPPCKTHUBBI B ACATCIBHOCTH Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, JaHHBIX, HaﬁHeHHBIX
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OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE pe3ysbTaTa IEIW W YCIOBHSIM, OOBSICHATH MPHYUHBI
JTOCTH)KCHUS WM HEJAOCTIDXKEHHUS PE3yNbTaTOB AEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATENbHOCTD:

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYaTbHOW paOOTHI
NIpU PEIICHNN Y4eOHBIX 3aj1a4, IPUHUMATD 11e7Thb COBMECTHOM eATeIbHOCTH, TUIAHUPOBAThH
OpraHu3alyi0 COBMECTHOM paloThl, pacmpenensiTb BHABI padoOT, JOrOBapUBaThCH,
o0CcyX1aTh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TIpYNNoOBbIX QopMax paboTel (0OcyXkaeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» M WHBIC), BBIIOJIHATH CBOIO YaCTh paOOTHI U KOOPIUHHUPOBATH CBOU
JACUCTBUS C IPYTMMH WICHAMH KOMaHJbl, OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMIA
HPOAYKT MO KPUTEPUAM, CHOPMYIMPOBAHHBIM yYaCTHHKAMH B3aUMOICHCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH IOHSATHSIMH CTCPEOMETPUH TIPH PEIICHUU
3a/lay ¥ MPOBEJICHUU MAaTEMATHYECKUX PACCYKICHU;

e TMPUMEHATH AaKCUOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX TPU PEUICHUU
reOMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE pPACIOJIOKEHUE TMPSMBIX B  IPOCTPAHCTBE,
TUIOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATUSMHU, CBS3AHHBIMU C YIJIAMH B TIPOCTPAHCTBE:
MEXIy IPSIMBIMH B IIPOCTPAHCTBE, MEXTY MPSAMOMN U TUIOCKOCTHIO;

e CcBOOOJHO OTMEPUPOBATH MOHITHIMHU, CBA3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacrio3HaBaTh OCHOBHBIC BUbI MHOTOTPAHHHUKOB (MpU3Ma, MTUPAMUJA,
PSIMOYTOJILHBIN Mapajuienenumnen, Kyo);

e KJIaCCHU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMPAs OCHOBAHUS JJI KIaCCU(PUKAIINN;

e CBOOOJHO OMEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;

e BBINOJIHATH MapaJJIENbHOE, I[EHTPAJIBbHOE W OPTOTOHAIBHOE MPOCKTHPOBAHUE
buryp Ha MIOCKOCTh, BHIMOIHATH U300paKeHUS (PUTYD HA IIIOCKOCTH;

e CTPOWTHh CEYCHHS MHOTOTPAHHUKOB pA3IMYHBIMH METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUJIONMIAA TIOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, TUPAMHIA),
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYT;

e CBOOOJHO OMEpPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, ICHTP, OCh U
MJI0OCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (UTYPHI;

e CBOOOJHO OMEPUPOBATH TMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U

KOOpAHHATaM B MPOCTPAHCTBE;
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BBIIIOJIHATH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3a7a4 Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOIUIEHHWM M HAaXOXICHUE
F€OMETPUYECKNX BEJIWYUH, IPUMEHSS U3BECTHBIE METOABI IPU PEIICHUU
MaTeMaTH4YECKUX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;
OPUMEHATh  NPOCTEHMIIME  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPeOOpa3oBBIBAaTH W HUHTEPIPETHPOBATH  HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (DUTYypax, MPEACTABICHHYIO Ha YepTexax H
pUCYHKaX;

NPUMEHATh IOJYYECHHBbIE 3HAHUA Ha IPAKTUKE: CPaBHMBATh M aHAJIU3UPOBATH
peanpHbIE CUTYyallMM, TNPUMEHSATh HW3YYEHHBIE TIOHATUS B INPOLIECCE IOUCKA
pelIeHus MaTeMaThyeckd CGHOPMYIMPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATH
peanpHbIE CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEI0BATh MOCTPOEHHBIE MOJEIHN C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHSATUA W TEeopeM, armapara anreopsl,
pemaTh MNpPAaKTUYECKUE 3aJayM, CBS3aHHBIE C HAXOXKIECHUEM TI'€OMETPHUYECKUX
BEJINYMH;

UMETh MPEeCTaBICHUSI 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUM KaK COCTAaBHOM
yacTh PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHUM.

K xonity 11 kiacca oOyqaromuiicst HAy9UTCS:

CBOOOJIHO  OMEPHUPOBATh MMOHITHAMH, CBS3aHHBIMH C  IIWJIHHIPHUYECKOM,
KOHHYECKOH M cPpepruIecKor MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MTOJTYICHUS;
ONEPUPOBATh TMOHITHSAMH, CBS3aHHBIMH C TEJIaMH BpPAIIECHUS: IUIHHIPOM,
KOHYCcOM, cepoii u mapom;

pacro3HaBaTh Teia BpamieHus (WIHHIP, KOHYC, cepa W map) U OOBACHATH
CTHIOCOOBI TIOTYUYCHHSI TEJI BPaICHHS,

KJIacCH(PHUIIMPOBATH B3aUMHOE PACIIONIOKECHHE C(Pephl U TUIOCKOCTH;

BBIYUCIIATh BEJIMYUHBI 3JICMCHTOB MHOTOTPAaHHUKOB M TEIl BpPAIICHUS, 0ObEMBI U
TUTOIIAIM TTOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJI BPAIICHUS, TEOMETPHUUECKUX Tell
C IpUMEHEHHEM (POPMYIT;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAIIMSMHU Tell
BpallleHWsi ¥ MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHCAaHHBIH B chepy
ONMMCAaHHBIA OKOJO cdepbl, chepa, BOHCaHHAsT B MHOTOTPAHHUK WU TEJO
BpAIIICHHUS,;

BBIUUCTISITh COOTHOIICHUS MEXKAY IUIONIAJASIMU TOBEPXHOCTEH U 00BEMaMu
ITOJIOOHBIX TEJT;

n300pakaTh M3ydaeMble (UTYPHI, BHITIOTHATH (BBIHOCHBIC) TUIOCKUE YEPTEKU U3
PUCYHKOB TMPOCTBHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y, CTPOUTH
CEUCHWSI TEJI BPAICHHUS;

U3BJICKaTh, HWHTEPIPETAPOBATH W  MPeoOpa3oBBIBATH  HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKaxX U
PUCYHKaX;
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CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOP/IMHAT;

pelath T€OMETPUUYECKHE 3a1aud Ha BBIUYKMCICHUE YIJTIOB MEXAY NPSAMBIMU U
IJIOCKOCTSIMU, BBIYMCICHUE PACCTOSHUN OT TOYKHM JI0 TUIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PELICHUH;

CBOOOJIHO OTMEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JBHXKCHUM;

BBITIOJIHSITh M300paKEHHUsI MHOTOTPAHHUKOB U TEJI BPAIllCHUS TIPU MapauieIbHOM
MEPEHOCE, IEHTPATbHOW CUMMETPHUH, 3€PKATBHON CHMMETPUU, TPHU MOBOPOTE
BOKPYT MPSIMOM, mpeoOpa3oBaHus Moao0us;

CTPOUTh CEUYEHHS] MHOTOTPAHHUKOB U TEJ BpalICHUS: CEYEHUs LWIMHIpa
(mapaniaenbHO W NEPHEHAUKYISIPHO OCH), CeYeHUs KoHyca (TapasuiesibHbIe
OCHOBAHMIO M MIPOXOJIAIINE YEPE3 BEPIIMHY ), CEUCHUS 111apa;

UCIIOJIb30BAaTh METO/bI TOCTPOCHUS CEYEHUM: METOJ CIEA0B, METO/ BHYTPEHHETO
MPOEKTUPOBAHMUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;

JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpudecKkue (aKThl Il PEIICHUs] CTEPEOMETPUYECKUX 3ajad,
[PEAIIONIAraoIIuX HECKOJIBKO IIaroB pPEUICHUs, €CIU YCIOBUS IPUMEHEHHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pelarh 3a1a4v Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIECHWM M HAXOXKJICHUE
reOMETPUYECKUX BEJIUYMH;

[IPUMEHSATHh IPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPY PELICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHATH IIOJYYECHHbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATH U
OLICHUBATh pEaJIbHbIE CUTyalliH, NPUMEHITb W3YYCHHBIE IIOHATHS, TEOPEMBI,
CBOICTBAa B TIpOIlECCE IMOWCKA PEIICHUS MaTeMaTH4eCKH CHOPMYIUPOBAHHOU
npoOJieMbl, MOJIETUPOBATh pEAlbHBIE CHTYyalldd Ha f3BIKE TEOMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJIENIA C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX ITOHATUI
U TeopeM, ammapara aireOpbl, pelath NPaKTHYECKUE 3aJadd, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEINYNH;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX ATamax pa3BUTHs I'€OMETPHH KaK COCTaBHOU
JacTH PyHIaMEHTa Pa3BUTHS TEXHOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B cTepeoMeTpuio 23 1
2 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 8
MPOCTPAHCTBE
4 HepneHnmfynsipHOCTb TIPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHororpaHHUKA 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 0000I11IeHrE U CUCTEMATH3AIINS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m I:;;?;Z};f;:::me PAIICIOB M TEM Beero Kontposbusie | IlpakTnueckue gg;g; ll;]::;bnme
padoTsbI padoThI pecypebi
1 AHanuTn4eckas reoMeTpus 15 1
2 [ToBTOpEHwUe, O606H1€HI:IC u 15 1
CUCTeMAaTH3aIHs 3HAHUHA
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaau moBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBxenust 5 1
7 [ToBTOpEHME, 0606HICHI:IC u 17 2
cUCTeMaTH3aIus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




[Toypounoe mranupoBanue 10 kiacc.

KoaunuecTBo yacoB

Ne Jara
Tema ypoka DJIeKTPOHHBbIE IU(PPOBLIE
Be KonTpoubH IIpakTn4yec H3y4eH
oOpa3oBaTejibH
n er bIePadOTHI KHe padoThl us
/ 0
n
OcHOBHBIE paBUIIA
n300pakeHUsI Ha PUCYHKE ]
1 p PHCYH 1 1lHepens https://resh.edu.ru/subject/lesson/4756/
TIJIOCKOCTH, TIapaJlIeIbHBIX
MPSMBIX (OTPE3KOB),
CEpeJIMHBI OTPE3Ka
TlonsTHs cTepeoMeTpum: TOUKa, https://resh.edu.ru/subject/lesson/4756/
psiMast, MIO0CKOCT,
5 pocTpancTBO.OCHOBHBIE 1 1 _ _ _ _
npaBuIa M306pakenns Ha http://metodisty.ru/m/files/view/prezentaciy
a dly
PUCYHKE IIJIOCKOCTH, -
napaJuieNIbHbIX MPSAMBIX izobrazhenie prostanstvennyh figur na pl
(oTpeskoB), osko
CepeJIMHbI OTPE3Ka
[Tonsarus:
3 TepeceKaroIuecs 1 . https://resh.edu.ru/subject/lesson/4756/
MIJIOCKOCTH,

IepeceKaroIuecanpsamas u
IIJIOCKOCTB;
IIOJIYTIPOCTPAHCTBO



http://metodisty.ru/m/files/view/prezentaciya_dly
http://metodisty.ru/m/files/view/prezentaciya_dly

ITonsarus:
MEPECEKAIOIINECS
IUIOCKOCTH,
NepeceKarImnecsanpsmas u
IUIOCKOCTB;
MOJIYIPOCTPAHCTBO

http://geometry2006.narod.ru/Lessons/10
-11/3

MHororpaHHUKH, H300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIeCTBYIOIIUX
00BEKTOB

http://geometry2006.narod.ru/Lessons/10-
11/3a.

http://geometry2006.narod.ru/Lessons/10-
11/14

MHororpaHHUKH, U300pakeHNE
MPOCTENIINX MPOCTPAHCTBEHHBIX

(buryp, HECYIIECTBYIONUX
00BEKTOB

http://geometry2006.narod.ru/Lessons/10-
11/3c.

AKCHOMBI CTEPEOMETPUH U
MIePBBIECIEACTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-
11/1.p

AKCHOMBI CTEpEOMETPHUH U
MIePBBIECIEACTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-
11/2.p

AKCHOMEBI CTEPEOMETPHH U
MIEPBHICCIICACTBUS U3 HHX.
CriocoOblI 3a1aHUS IPSIMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE.
O06o3HaueHus

MPSIMBIX U TIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-
11/1.



http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3a
http://geometry2006.narod.ru/Lessons/10-11/3a
http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/3c
http://geometry2006.narod.ru/Lessons/10-11/3c
http://geometry2006.narod.ru/Lessons/10-11/1.p
http://geometry2006.narod.ru/Lessons/10-11/1.p
http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

10

N300paxkeHue ceueHmit
MUPaMUIbI,Ky0a U IPU3MBI,
KOTOPBIE TTPOXOAATUEPES UX
pEopa. M3obpaxkeHue
MEpCCCUCHMS MMOJTYYCHHBIX
II0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHnu Pa3sHBIMU
IBETaMu

https://resh.edu.ru/subject/lesson/4912/

11

N3obpaxenue ceueHnit
MUpaMHIbI,Ky0a 1 MPU3MBI,
KOTOPBIE ITPOXOIATUEPES UX
pé6pa. U3obpaxenue
nepeceyeHus MOJydeHHBIX
IIocKocTel. PackpammBanue
MOCTPOCHHBIX CEYEHUI pa3HbBIMU
L[BETaMU

https://resh.edu.ru/subject/lesson/4912/

12

N3obpaxenue ceueHuit
MUpaMHIbI,Ky0a U MPU3MBI,
KOTOPBIE TPOXOAATUEPE3 UX
pé6pa. N3obpaxenue
MepeCceYeHUs OTYUCHHBIX
miockocre. PackpammmBanue
MIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LIBETAMU

https://resh.edu.ru/subject/lesson/4912/




13

N3o0paxkeHue ceueHmit

MUPaMUIbL,Ky0a U IPU3MBI,
KOTOPBIE ITPOXOAATYEPE3 UX

pEopa. M3obpaxeHue

MEPpCCCUCHU MOJTYYCHHBIX
II0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeYeHUI Pa3sHBIMU

oBe€TaMun

https://resh.edu.ru/subject/lesson/4912/

14

MeTton ciienoB Uit
MOCTPOCHUSICEYEHUI

http://geometry2006.narod.ru/Lessons/10-

11/14

15

Metox ciienoB Ui
MOCTPOCHHUS CEYEHU .
CBolicTBa nepeceyeHnit
MPSAMBIX U IIOCKOCTEHN

http://geometry2006.narod.ru/Lessons/10-
11/1

16

Meton ciienoB i
MOCTPOCHUS CEYEHUN.
CBolicTBa nepeceyeHni
MPSIMBIX U MJIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-

11/1

17

[Toctpoenue ceueHuii B

nupamue,Kyoe mo TpémM TouKkam
Ha péopax. Co3aaHne BHIHOCHBIX

yepTexKEN U

3allMCh IaroB IIOCTPOCHU S

http://geometry2006.narod.ru/Lessons/10-

11/1

18

ITocTpoenue ceueHnii B

nupamuzie,Kyoe o TpéM Toukam
Ha pébpax. Co3/1aHue BHIHOCHBIX
YepTeKeH U 3aluch I1aroB

MIOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-
11/1



http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

19

[Toctpoenue ceueHuit B
nupamuie,Kyoe mo TpémM TouKam
Ha péopax. Co3qaHNe BEIHOCHBIX
yepTexKen U

3aIMCh MIaroB MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-
11/1

20

[TocTpoenune ceuenuii B
nupamu/ie,Kyoe mo TpéM Toukam
Ha p&opax. Co3manne BHIHOCHBIX
YepTEeXKEN U 3aIHUCh 11aroB
MTOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-
11/15

21

[ToBTOpEHME TUTAHUMETPHH:
Teopema o

MIPONOPIUOHATBHBIX

orpeskax. [logobue TpeyrojabHIKOB

22

[ToBTOpEHME TIITAHUMETPHH:
Teopema Menenas. Pacuersl B
CEUEHUSX HAa BHIHOCHBIX
yeprexax. Victopust pa3BuTHs
IUTAHUMETPUU U
CTepeOMETPUU

23

KonTtponsHas padorta
" AKCHOMBICTEPEOMETPHU.
Ceuenus"

24

B3aumMHoe pacrosioxxeHue
MPSIMBIX BIIPOCTPAHCTBE.
CkpemuBaroniecst npsiMble.
[Tpu3HaKK CKpeIMBaIOINXCS
MPSMBIX.

[TapannensHbie TpsSMbIE B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/l essons/1
0-11/



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/15
http://geometry2006.narod.ru/Lessons/10-11/15
http://geometry2006.narod.ru/Lessons/10-11/
http://geometry2006.narod.ru/Lessons/10-11/

25

TeopeMma o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
MapayieIbHON TaHHOU
MIPSIMOM, ITPOXOASIIEN Yepes
TOYKY IPOCTPAHCTBA U HE
JeXxane HaJaHHOW MPSMON.
Jlemma o mepeceyeHun
napajuIeabHbIX

MPSIMBIX TJIOCKOCTHIO

26

[TapamensHOCTB Tpex
npsaMbIx. Teopema o Tpéx
napajuIeNbHBIXITPSMBIX.
Teopema o
CKPEIIMBAIOIINXCS PSMBIX

27

[MapannensHOE MPOSKTHPOBAHHE.

OcCHOBHEIE CBOMICTBA

NapajuIebHOTOMPOEKTUPOBAHHUSL.

N3obpaxenune pasHbix Guryp B
napasuiebHON
MPOEKIINU

http://metodisty.ru/m/files/view/ugol mez
hdu_pr

28

LenTpanpHas MPOCKIIUS.
Yron ¢ coHampaBJICHHBIMU
CTOpOHaMU. YTOI  MEXIy
PSIMBIMU

10

29

3amaun Ha
JIOKa3aTeIbCTBO "
HCCIIeJOBaHHE, CBsI3aHHEIC
c pacnoyiokKeHueM
MPSIMBIX B

MPOCTPAHCTBE

10



http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr

30

IToHATHA: mapaIeIbHOCTD
MPSIMOMH IIJIOCKOCTH B
IIPOCTPAHCTBE.

[Ipu3Hak napaynenbHOCTH NPAMON
uriockoctu. CBoiicTBa

MapaJUIEIbHOCTH NIPSIMOU U
IIJI0CKOCTH

10

31

I'eomerpuueckue 3agaun Ha
BBIYHCJIICHUEC U
JI0KA3aTeNbCTBO,CBSI3aAHHBIE C
MapaAIJIETbHOCTBIONIPSIMBIX U
IJTOCKOCTEN B

MPOCTPAHCTBE

11

32

[Toctpoenune ceueHus,
MpoXoAsieroyepes JaHHYIO
MPSIMYIO Ha YepTexke U
MapajIeIbHOTO IPYTroM MPsIMOM.
Pacuét oTHOIICHMI

11

33

[MapannenbHas MpoeKIHs,
IPUMEHEHHE IS TOCTPOCHUS
ceueHuit kyda u
napaenenunena. Ceoiicrsa
napaJuieenueaa u

PU3MBI

11

34

[TapannenpHble MIOCKOCTH.
[Ipu3Haku napanienbHOCTH
JBYXIIJIOCKOCTEN

12




35

TeopeMa 0 mapajuieIbHOCTH
WEIMHCTBEHHOCTH

IJIOCKOCTH, TPOXOJSALIEH
yepe3 TOUKy, He
MPUHAJICKALLYIO TaHHOU
TUIOCKOCTH U CIIEJICTBHS U3 HEE

12

http://geometry2006.narod.ru/Lessons/1
0-11/8

36

CpoiicTBa napasmuieabHbIX
IUIOCKOCTEH: 0 MapajuIeIbHOCTH
MPSIMBIX TIEPECEUSHHS TIPH
NepeceueH  IBYX
HapauIeTbHBIX

IIJIOCKOCTEN TpeThen

12

37

CBoiicTBa napayIenbHbIX
TIJIOCKOCTEH: 00 OTpe3Kax
napajieNbHbIX TPSIMBIX,
3aKJITIOUYEHHBIX MEXIY
napayuieTbHbIMU
IJIOCKOCTSIMU; OTIEpECeUeHU N
NPSAMOM C IByMS
napajuIeIbHBIMU IJIOCKOCTSIMU

13

http://geometry2006.narod.ru/Lessons/1

0-11/8

38

IToBTOpenue: Teopema [Mudaropa
HaIUIOCKOCTH

13

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO
TPEYroJabHUKA

13

40

CoiicTBa Kyba u
IPSIMOYTOJIBHOTO
napajJiesienunea

14



http://geometry2006.narod.ru/Lessons/10-11/8
http://geometry2006.narod.ru/Lessons/10-11/8
http://geometry2006.narod.ru/Lessons/10-11/8
http://geometry2006.narod.ru/Lessons/10-11/8

41

Brrunciienue JjiMH OTpE3KOB B
KyOeu npsMOyTroJIbHOM
napajuieJenuIene

14

42

[lepneHMKYIAPHOCTD NPSMOM
umiockoctu. IIpusnak
MEPIEHIUKYIISIPHOCTH PSMOM
u

IIJI0CKOCTH

14

http://metodisty.ru/m/files/view/geom 10

43

[lepneHMKyIApHOCTD NPSMON
nIIockocTH. IIpu3nak
MEPIEHUKYIISIPHOCTH MTPSMOM
u

IIJI0CKOCTH

15

http://geometry2006.narod.ru/Lessons/1
0-11/2

44

TeopeMma o cyliecTBOBaHUHU
METMHCTBEHHOCTHU IPSIMOH,
MPOXOSIIEH YEPe3 TOUKY
MIPOCTPAHCTBA U
MIEPIEeHIUKYISIPHOM K MIIOCKOCTH

15

http://geometry2006.narod.ru/Lessons/1
0-11/1

45

IImockoctu u
MePIEHIUKYIISIPHBICUM TPSMbIS
B MHOTOTpaHHUKaX

15

46

IInockoctu n
MEePIEHIUKYIISIPHBICUM MPSMbIE
B MHOTOIpaHHHMKAaX

16

47

[leprieHAUKYASp U HAKJIOHHASL.
ITocTpoenue nepneHukyispa
u3

TOYKH Ha IPSIMYIO

16

http://geometry2006.narod.ru/Lessons/1
0-11/1



http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

48

[lepneHUKYyIIAp U HAKIIOHHAS.
[TocTpoenune neprneHANKYIIsIpa
HM3TOYKHU Ha IIPAMYIO

16

http://geometry2006.narod.ru/Lessons/1
0-11/2

49

Teopema o Tpéx
neprneHuKynsapax(npsamas u
oOpatHasi)

17

50

Teopema o Tpéx
neprneHuKynsapax(npsamas u
oOpatHasi)

17

51

Yron mexay
CKPEIMBAIOIIUMHUCITIPSIMBIMHU

17

52

[Tonck nepneHMKyISIpHBIX
MIPSAMBIX

C IOMOIIBIO
MePIEHIUKYIISIPHBIX
IJIOCKOCTEN

18

53

OpToroHanbHOE MPOEKTUPOBAHUE

18

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBL,IPABUIILHON TUPAMUIBI C
MTOMOIIBIO

OpPTOTOHAJILHOM MPOEKIINU

18

http://metodisty.ru/m/files/view/postroenie

seche

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBL, IIPAaBUIIBHON TUPAMUBI C
ITOMOIIBIO

OPTOTOHAJILHOM MPOEKLIUHU

19

http://geometry2006.narod.ru/Lessons/10
-11/22

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IInockoctu cummeTpuil B

19



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://metodisty.ru/m/files/view/postroenie_seche
http://metodisty.ru/m/files/view/postroenie_seche
http://geometry2006.narod.ru/Lessons/10-11/22
http://geometry2006.narod.ru/Lessons/10-11/22

MHOTI'OrpaHHUKax

57

[Ipu3Hak nepnesauKyIspHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEICTBUECUMMETPUH

19

58

HpaBI/IJ'IBHBIC MHOTI'OT'paHHUKH.
Pacuér paccTosiHuil OT TOUKH
JOTUIOCKOCTH

20

http://geometry2006.narod.ru/Lessons/1
0-11/2

59

[IpaBunbHBIE
MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUM OT TOYKH 10
IIJIOCKOCTH

20

http://geometry2006.narod.ru/Lessons/1

0-11/20

60

CrocoObI OITyCTUTD
MePIEeHIUKYIISAPBI:
CUMMETPUS, CIBUT TOUKH 10
napasuiebHON

MPAMOM

20

http://geometry2006.narod.ru/Lessons/1

0-11/20

61

CaBur no HenapauieIbHON
MPSIMO,UBMEHEHUE PACCTOSIHUA

21

62

KontponbHas padoTa "B3aumuoe
PacIoyIOKEeHUE MPSAMBIX U
IJIOCKOCTEN B

pocTpaHcTee”

21

63

IloBTOpEHME: Yyroa Mexay
NPSIMBIMMHA TUIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBHOM
TPEYrOJIbHUKE,

21

http://geometry2006.narod.ru/Lessons/1

0-11/16



http://geometry2006.narod.ru/Lessons/10-11/2
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http://geometry2006.narod.ru/Lessons/10-11/20
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TCOpECMa KOCMHYCOB

64

[ToBTOpEHME: YroyI MEeXIYy
CKpCIIMBAOIINUMHUCA
MPSIMBIMHU B IPOCTPAHCTBE

22

65

I'eoMerpruueckue MeTO b1
BBIYUCIICHUS yTJIa MEXTY
MPSIMBIMAB MHOTOTPaHHUKaX

22

http://geometry2006.narod.ru/Lessons/1
0-11/2

66

JIByrpanHb1i yroy. CBOMCTBO
JIUHENHBIX YTJI0B JBYTPAHHOTO

yria

22

http://geometry2006.narod.ru/Lessons/1
0-11/2

67

[TepnieHuKyIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aIMHO
MePIEH UK YIISIPHBIX
IUIOCKOCTEH

23

http://geometry2006.narod.ru/Lessons/1

0-11/22

68

[Tpuznak
MEePIEeHANKYIISIPHOCTH
IJIOCKOCTEH; TeopemMa o
psIMOMIIEpECeYeHUS ABYX
MJI0CKOCTEM
MEePIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

23

69

[IpsAMOYyroIBpHBIN NapajuIeIeIuIe];
KyO; U3MepeHus1, CBOHCTBa
IIPSIMOYTOJIBHOTO
napajuiejenumesa

23



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/22
http://geometry2006.narod.ru/Lessons/10-11/22

70

Teopema o AuaroHayu
MPSIMOYTOJILHOTO
rnapajienenurena

M CIICICTBHUE U3 HEE

24

71

CrepeomeTrpuueckue u
IMpUKJIaaAHbIC3a1a4U, CBA3aHHBIC
CO B3aWMHBIM PACIOJIOKEHHEM
IpsAMBIX U

TJIOCKOCTH

24

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsAMbIE, NapaJuIeIbHbIE
IINIOCKOCTHUB CTaH)IapT HBIX

MHO FOFp AHHUKax

24

73

[Tapa mapannenbHbIX MIIOCKOCTEM
HACKPEIIUBAIOIINXCS TPSIMBIX,
paccTosiHUE MEXIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTBIX CUTYaIUIX

25

74

Paccrostaue oT ToukHn a0
IJIOCKOCTHU,PACCTOSAHUC OT HpﬂMOﬁ
a0

IIJIOCKOCTH

25

http://geometry2006.narod.ru/Lessons/1

0-11/2

75

Beruucnenue paccrostHui
MEX/1yCKpEIIMBAIOLUMHUCS
MPSIMBIMU C IOMOIIBIO
MIEPIEHIUKYIIIPHOU
TJIOCKOCTH

25

http://geometry2006.narod.ru/Lessons/1

0-11/2



http://geometry2006.narod.ru/Lessons/10-11/2
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76

Tpéxrpanuslii yro,
HEPAaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopemalludaropa,
TEOPEMbI KOCUHYCOB U

CUHYCOB JUJIs TPEXTPAHHOIO yria

26

77

DnemMeHTHl chepuuecKoi
TE€OMETPHUH: T€OJIC3NUECKUE
JMHUMHA 3emiie

26

78

KonTponsnas padota "Yrisl
npaccrosiHus"

26

79

CucreMaTusanus 3HaHUU
"MHOrOrpaHHUK U €ro
3JIEMEHTEI"

27

80

[Tupamuna. Buabl
nupamu. [ IpaBunbHas
nupamuaa

27

http://geometry2006.narod.ru/Lessons/1
0-11/2

81

[Tpuszma. [lpsimas u
HAKJIOHHASITTPU3MBI.
[IpaBunbHas npusma

27

82

[Ipsmoit napannenenurnen,
MPSMOYTOJIbHBIN
napasuiesnenunea,kyo

28

83

Brinykisie
MHororpanHuku. Teopema
Dlinepa

28

84

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
U TIOJTyIIpaBUIIbHbBIE
MHOTOTPaHHUKHU

28

http://geometry2006.narod.ru/Lessons/10
-11/27

http://geometry2006.narod.ru/Lessons/10
-11/28.
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KontposbHas

85 29
pabora
"MHororpaHHuku"
[oHsITHE BEKTOPA HA [IOCKOCTH http://metodisty.ru/m/files/view/ugol me
86 29 zhdu_pr
Y BIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol me
87 CymMa BEKTOpOB 29 zhdu_pr
88 PazHOCTH BEKTOpOB 30
89 [TpaBwiio mapanienenueaa 30
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 30
Paznoxenue BekTopa 1o
91 0a3uCcyTpEX BEKTOPOB, HE 31
JISKAIIUX B OJJHOM MJIOCKOCTH
92 CkansipHO€ TIpOM3BEICHUE 31
Beruucnenue yrina
93 o 31
MEX]ly BEKTOpaMH B
MPOCTPAHCTBE
94 [IpocTeitmme 3a1aun ¢ BEKTOpaMu 32
95 [IpocTeitmume 3aaaun ¢ BEKTOpaMu 32
96 IIpocreiimme 3a1aun ¢ BEKTOpaMu 32
97 IIpocreiimme 3a1aun ¢ BEKTOpaMu 33
O6o06meHne u
98 . 33

CHCTeMaTHU3alusI3HaHUN



http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr

99

O06o0611eHNE U
CUCTEMAaTHU3alUI3HAHUI

33

100

Wrorosas koHTpoJibHAs paboTa 1

34

101

Wrorosast kKoHTpoJIbHAs paboTa 1

34

102

O06001IeHNEe U
CHUCTEMATHU3alUI3HAHNI

34

OBIIEE KOJIMYECTBO YACOB
[TOITPOTPAMME

N OB

[Toypounoe manupoBanue 11 knace

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOopenue Temsl "KoopauHaTel BEKTOpa
Ha IUIOCKOCTH U B POCTpaHCTBE"

[ToBTOpenue temsl "CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

IToBTOpenue Tems! "Boruncinenue yria
MEXy BEKTOPaMH B IPOCTPaHCTBE"

IToBTOpEHue Tems! "YpaBHEHNE IPAMOH,
MPOXOJAIIEH uepe3 1Be TOUKH"

YPaBHeHI/IC IJIOCKOCTHU, HOPpMAJIb,
YPaBHCHUC INIOCKOCTHU B OTPE3KaAX




VYpaBHEHUE JIOCKOCTH, HOPMaJb,

6 ypaBHEHHUE MJIOCKOCTH B OTPE3KaX

7 BekropHoe npousseneHne

5 JInHeliHbIE HEpaBEHCTBA, TUHENHOE
MIPOTPaMMUPOBAHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE
MIPOTPaMMUPOBAHUE

10 AHAJIUTUYECKHUE METOBI pacuéTa yria
MEXTy IPSIMBIMA B MHOTOTpPaHHUKAX

11 AHAJIUTHYECKHUE METObI pacuéra yria
MEXTy IIIOCKOCTSIMA B MHOTOTpaHHUKAX

12 @opmyiia pacCTOSTHUSA OT TOYKH J10
TJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTostHui OT TOUKHU JI0
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0
MJIOCKOCTH B MPABUIILHON TUPAMHU/JIE

15 KOHTpOJILH"a;I pabora "AHanmuTHYecKas
reoMeTpHs

16 CeyeHusi MHOTOI'PAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeyeHrsi MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeyeHusi MHOTOT'PaHHUKOB: CTaHAApTHBIE

18 IJIOCKOCTH, TIEPECEUEHUs MPSIMbIX U
TJIOCKOCTEHN

19 [TapannenpHble TpsIMbIE U TNIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 Hapa{[J'IeJ'ILHLIe IpAMEIE H IIOCKOCTH:
pacy€T OTHOIIEHUH

21 [TapannensHble TpsIMbIE U MIJIOCKOCTH: YIJIbI
MEXK]y CKPEIMBAIOIIUMUCS PSMBIMU

22 [lepneHUKYIISIpHBIE TPSIMBIE U MJIOCKOCTH:




CTaHJAPTHBIE NIAPbI IEPIEHIUKYIIAPHBIX
IIJIOCKOCTEHN U IPSIMBIX, CAMMETPUH
MHOT'OTPDaHHUKOB

23

[IepnenuKyIIsIpHBIE IPSAMBIE U IUNIOCKOCTH:
T€OpeEMa O TpeX MEPIEHIUKYISIPAX

24

[IepnenuKyIIsIpHBIE IPSAMBIE U IUNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX

25

HOBTOpCHI/ICI rmiomaar MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIIAICH, COOOpaKEeHUS
nmoxoous

26

[ToBTOpEHME: MITOIIAAX MHOTOYTOJIbHUKOB,
(hopMyITBI IS TUTOIIAICH, COOOpaKEHUS
moxoous

27

[ToBTOpEHME: MITONIaAX MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOMIACH, COOOpaKEHUS
nmoxoous

28

[Inomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS ITO00Us

29

[Inomany ceyeHuit MHOTOIPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS 1TO00Us

30

Kontponbras padota "[loBTopenue:
MHOTOTPAaHHUKH, CEUEHUSI MHOTOTPAaHHUKOB"

31

O06béM Tena. O6beM NPSIMOYTOJILHOTO
napaJulesenuesa

32

3amauu 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIMH yria

33

CrepeoMeTpUUECKUE 3a1a4l, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajiesienumnea

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MMpsAMOYT'OJIBHOT'O




Iapajiicjcuumicaa

35 O0BEM psAMOY TPU3MBI

36 CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB MIPSIMOY TIPU3MBI

37 [Tpuknaaneie 3a7a9u, CBsI3aHHBIE C 00BEMOM
IPSIMOM IPU3MBI
Brraucienue 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenénHoro uarerpaita. O0sEM
HAaKJIOHHOM IIPU3MBI
Brraucienne 00bEMOB TEJN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaia. O0bEM
TTAPAMH TG

40 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

a1 dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpHuecKre 3a/1aul, CBSI3aHHbIE C
00bEMaMu HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
o0bEMamMu MUpaMUIbL
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

44 ten", cBI3aHHbIE ¢ 00bEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE C 00BEMOM MUPAMUJIbI

46 [Tpumenenune o0bEMOB. Boruncienue
pacCTOSIHUSA JI0 TNIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTrpaHHHUKa"
[unuaapudeckas MoBEPXHOCTD,

48 oOpa3ymolue UIHHIPUIEeCKON

IIOBCPXHOCTU




Munuuap. [psamoi KpyroBoi HUIUHAP.

49 [Inomans NOBEpXHOCTH LIUIIUHAPA

50 Konnueckas noBepxHOCTh, 00pa3yromiye
KOHUYECKOW NOBEPXHOCTH. KoHyC

51 CeucHue KOH}UIca INIOCKOCTBIO,
napajuieIbHOM MII0OCKOCTH OCHOBAHUS

52 YCe‘-IéIjI.HI)II\/JI KoHyc. M300paxeHne KOHycOB
Y YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBO# MOBEPXHOCTH U TTOJTHOM
MTOBEPXHOCTH KOHYCa
CrepeomeTpuyeckre 3a1auu Ha

55 JTI0Ka3aTelIbCTBO U BEIYUCIICHHUE,
MIOCTPOCHUEM CEYCHHMH HUIMHIPA, KOHYCa
CrepeoMeTrpuueckue 3a1auu Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEYEHHMH HUIMHIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
LHMIHHIPOM

58 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
HMIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u chepsl mmockoctsro. Bua u
n300paxeHue mapa
Ilepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

62 YpaBlieHI/Ie coepsl. [Tnomans chepsl u eé
qactein

63 Cummerpus cdepsl 1 mapa




CrepeomeTrpuyieckue 3aj1a4 Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHUC, CBA3aHHBIC

64 co cepoii u mapom, MOCTPOCHUEM X
CEYEHUI MIIOCKOCTBIO
CrepeomeTpuiecKue 3a1a4 Ha

65 JTI0Ka3aTeJIbCTBO U BHIYUCIICHHUE, CBSI3AHHbBIC
co cdepoit U mapoM, TOCTPOECHUEM UX
CE€YEHU MIOCKOCTHIO

66 [Ipuknagueie 3a1a4n, CBsI3aHHbBIE CO chepoit
Y 1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYUCIICHUS B OKPYXHOCTH, CTaHIapTHBIE
moxoous

68 Paznuanple KOMOWHAIIMN TET BpAIICHUSI U
MHOTOTPaHHUKOB

69 3amaun noy 'TCMC "Tena 1 MOBEPXHOCTU
BpallleHUs

70 3amaun noy 'TCMC "Tena 1 MOBEPXHOCTU
BpalllCHUS

71 KOHTpOJILIfa;I pabora "Tena 1 MOBEPXHOCTH
BpallleHUS

79 O06béM mmumuHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMH]IPA

73 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro uurerpaita. O0bpEM KoHyca

74 [Tnomaau 60KOBOM U MOJTHON OBEPXHOCTH
KOHYyca

75 CTepeOMeTqueCng 3a/1ayu, CBSI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB IIMIIMHPA, KOHYCA

76 IIpuknagueie 3aga4n o TeM?' "O0BEMBI U
TJIOIA]TM TTIOBEPXHOCTEN TEN

77 O06BéMm mapa u mapoBoro cekropa. Teopema

00 00wséme mapa. [1nomane chepsl.




CrepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TI1apa, MapoBOTO
CerMEHTA U IApOBOT0 CEKTOpa

78

[Ipuknagusie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00bEMOM 11apa U
iomaabio cdepobl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEJ

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bEMa npu mo00uu.
CrepeomeTpuiecKue 3a1a4u, CBI3aHHBIC C
BEIUHMCIIEHHEM 00BEMOB TEJ U ILIOMIANEN
MTOBEPXHOCTEH

80

KonTtponsnas padota "[lmomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBmwxeHust npoctpancTBa. OTOOpaKeHHSL.
JIBxeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIDKCHUU

82

Bupl niBukeHMii: napauienbHbIi IEPEHOC,
LIEHTpaIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHSI, TIOBOPOT BOKPYT IIPSAMO

83

[IpeobOpazoBanus nomoous. [psmas u chepa
Diinepa

84

FGOMeTpH‘-ICCKI/IC 3aJla4y Ha MPUMCHCHUC
JABUIKCHUA

85

KontponbHas padoTa "BekTopsl B
mpocTpaHcTae”

86

O6o06u1aromiee noroperue 11 nmoHsaTuit u
MeTo10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuil: "IlapaniensHocTh
IPSIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE"

87

Oo6o6m1aroniee noTopenue 11 nmoHsaTuit u
MeT010B Kypca reomerpun 10-11 xnaccos,




cUcTeMaTu3alus 3HaHuii: "Bekropsl B
npocrpaHcTae”

88

O6o6maromee noproperue 11 nowsiTuii n
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cUcTeMaTu3alus 3HaHuii: "Bekropsl B
npocrpaHcTae”

89

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10—11 xnaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOTpaHHHUKa"

90

O6o6maromniee nopropenue 11 noustuii u
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOTOrpaHHuKa"

91

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/1I0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Tnontaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

92

O6o6maromee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Inonaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBbIX TE"

93

WroroBas koHTpoJIbHAs paboTa

94

WroroBas koHTpoJIbHAs paboTa

95

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 A
3HAHUU

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pOoJib B pa3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK




HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAayKU U €€ POJIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
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PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

PaGouas mnporpamma y4yeOHOro Kypca «BepoATHOCTh M CTaTHCTHKA»
6a3zoBoro ypoBHs juisi oOywaromuxcs 10 —11 kimaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAApCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIHA,
NPEIBSABIICMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, M TPATUIIUH POCCUHCKOTO
oOpazoBanus. Peanuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJICHUE KIFOUYEBBIMH
KOMIIETEHITUSMH, COCTABJISIONIMMUA OCHOBY JUISI CAaMOPAa3BUTHS W HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposATHOCTH M CTaTHUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a3o0BOTO ypOBHSA
ocHoBHOM mikoinbl. Kypc mpennasHadeH st GopMupoBaHUS y OOyYaromimxcs
CTaTUCTUYECKOW KYyJIbTYpbl M TMOHUMAHUS POJU TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHUS CIIy4alHbIX COOBITUM, BEIIMYUH U
nporeccoB. [lpu u3ydeHnm Kypca oOOTamaroTcs MNPEACTABICHUS YYaIIUXCS O
METOAaX MCCIEIOBAHUS U3MEHUYMBOIO MHUPA, pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TIO3HAHMS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coaep:xaHue Kypca HalpaBJICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYyYEHHBIX MpU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHE IPEACTABICHHUN O CIyYalHBIX
BEJIIMYMHAX W B3aUMOCBA3SAX MEXIY HHMHU HAa BaXHBIX NPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTcTBHMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJbI Ha 0a30BOM YPOBHE BBIJICJICHBI
CIeAYIOIINEe OCHOBHBIE COJAEpKaTelbHble JHUHUM: «CiydallHble COOBITUS H
BEPOSITHOCTIY, «CITydaiiHbIe BETMYMHBI U 3aKOH OOBIIINX YHCEID».

BaxHyro d4actp Kypca 3aHMMaeT M3YyYEHHE TE€OMETPUYECKOrO0 H
OMHOMMAIILHOTO paCIpeIeIeHnd ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIpPEICIICHUSIMHU.

Conepxanue nuHuM «ChydailHple COOBITUSL U BEPOSITHOCTUY»  CIIYXKHUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH



MEXIy 3HAUYCHHUSIMH CIYYallHBIX BEIMYMH, a TaKXKe 3Ta JIMHUSA HEOOXOoanMa Kak
0aza 11 M3y4YeHUsT 3aKOHAa OONbIIMX 4Yuceldl — (YHIAMEHTAIBHOTO 3aKOHA,
JCHUCTBYIOIIETO B TMPHUPOJAE ¥ OOIIECTBE W WMMEIONIETO MaTeMaTHYECKYIO
dopmanuzammro. CaM 3aKO0H OOJIBIIUX YHUCEN MPEajiaracTcsl B O3HAKOMUTEIBHOU
dbopMe ¢ MUHUMAJIHBIM MCTIOJIb30BAaHHEM MaTEMaTHYECKOTO (hopMau3mMa.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIAy4YalWHBIMH  BEJIMYHHAMH,
aKIICHTUPYIOT BHUMAaHHUE IITKOJIBHUKOB Ha ONMUCAHUW W W3YYCHHM CITy9alHBIX
SIBJICHUH C TOMOIIBIO HENpPephIBHBIX (pyHKIWH. OCHOBHOE BHUMAHHE YIEISACTCS
MOKA3aTeJIbHOMY W HOPMAaJbHOMY PACTpECICHUSIM, TPHU ITOM MPEAIroaraeTcs
O03HAKOMUTEILHOEC W3Y4YCHHE Marepuana 0e3 JI0Ka3aTeIbCTB MPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposTHOCTh M cTaTHUCTMKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HEJENI0 B TEUEHHE KaXJOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBienne nAaHHBIX C TOMOILIBIO Tabmuun u auarpamm. Cpennee
apumeTuyeckoe, MeJIWaHa, HauOoJibllee W HaUMEHbIIee 3HAYCHUS, pa3Max,
JUCIIEPCHS U CTAHJIAPTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.

Crny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIyYailHbIe COOBITHS. DJIEMEHTApHbBIC
coObIThs (MCX0bI). BeposTHOCTH ciaydailHOro coObITHS. Ban30cTh 4acTOTHI U
BEpOSITHOCTH  coObiTHii.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTApHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: TIepecedeHre, 00beAMHEHUE, TPOTUBOIION0KHbBIE
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. @opmyiia moHoM BeposiTHOcTU. HezaBucumble coObITHS.

KomMOunaroprnoe npaBuino ymHoxxkenus. [lepecranoBku u dakropuan. Yucio
couetanuit. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX HCHBITAaHUW A0 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX HCIBITAHUNU bepHyIu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  uarpamma
pacnpenenenus. llpuMmepsl pacnpeneneHuid, B TOM YHCIE, T'€OMETPUUYECKOE U
OMHOMMAIILHOE.

11 KIJACC

UucnoBble  XapakTEpUCTUKU  CIYYalHBIX BEJIMYHMH: MaTEMaTU4YECKOE
OKHMJIAHWE, JHUCIEPCHs M CTaHAApPTHOE OTKJIOHEeHWe. IIpumepsl mnpuUMEHEHHs
MaTE€MaTHYECKOTO OXMJAaHUs, B TOM YHCIIE B 3aJadax M3 IOBCEAHEBHOW KU3HWU.
MaremaTu4eckoe OKHJIaHWe OWHAPHOW CIIydyalHOW BEJIWYMHBI. MaTeMaThdecKoe
O0XXMJAHUE CYMMBl CIy4alHbIX BEJIMYMH. Maremarnueckoe OXUJaHUuEe U
JTUCTIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIBHOTO pacIpeIelICHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160opo4HbIi METOT UCCTIEAOBAHUIM.

[Iprmepsl HENpPEPBIBHBIX Ciy4allHbIX BenuuyuH. [loHATME O TUIOTHOCTH
pacripeneneHus. 3ajiaud, NpUBOISIINE K HOpMaIbHOMY pacnpenenenuto. [lonstue
0 HOPMAaJIbHOM pPacCHpeACICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TpPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUUA O0YYAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYpP, SBIICHHM,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUHCKON MaTeMaTUYECKOU IITKOJIBI,
K WCTOJIb30BAaHUIO ITUX JOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUIICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyKICHUM;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3rIecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHUSIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepaMm  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAITPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICAujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE IIpoliecca, a TaKXKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(OpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JABATh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHMS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpAaTh  (dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTb paboOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEIEHUS 3aJ1ayu, BIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcCMM Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuraTh U CTPOUTH TAOIUIIHI U TUATPAMMBEL.

OnepupoBaTh  MOHATHSIMH:  CpeaHee  apudMeTHYecKoe,  MeAHaHa,
HaunOoJblIee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MacCHBA YMCIIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM DKCIEPUMEHT (OMBIT) U CIIydailHOE
COOBbITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0J]) CIYy4alHOIO OIBITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYalHBIMUA COOBITHSIMU,
HaxXOIWTh W CpPaBHHUBATh BEPOSTHOCTH COOBITUH B W3YYCHHBIX CIIy4alHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JAaHHOMY  COOBITHIO;
HOJIb30BaThCS uarpaMMamu Oisiepa U (GopMyIsioN CI0KEeHUsI BEPOSITHOCTEH IMpH
pellIeHnH 3a/ay.

OmnepupoBaTh MOHATHUAMHU: YCJIOBHAs BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C INOMOIIBIO MpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CIy4alHOTO OIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS U PELICHUU 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HCIBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEPUS
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTh BEPOATHOCTH COOBITUH B CepUH
HE3aBUCUMBIX UCHBITAHUHN 10 TIEPBOTO YCIEXa; HAXOUTh BEPOATHOCTH COOBITUH B
CepuHU HcnbITaHu bepHyiu.

OnepupoBaTh  NOHATUSAMU:  ClydailHas  BeJIMYUHA,  paclpejesieHue
BEPOSATHOCTEH, AUArpaMmMa pacripeesieHusl.

11 KIJACC

CpaBHUBaTh  BEpPOSITHOCTM  3HAUYEHUM  CIy4YallHOW  BEJIMYUHBI MO
pacnpeneseHUIO WIN ¢ IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOT'O OKHUJIAHUS; IPUBOJUTH MPUMEPHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 10 JAHHOMY PAaCIpPECICHHUIO.

Nmets npencTaBieHne 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBneHre 0 HOPMAIBHOM PACIIPEICIICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢posrIe)
) MpPOrpamMMblI Beero OHTPOJIbHbIE PAKTHYECKHE | (GhazopaTebHBIC
padoTsbI padoThI pecypeb
1 [IpencraBnenue JaHHBIX U ONIMCATENIbHAS 4 bubmmoreka [{OK
CTaTUCTUKA https://m.edsoo0.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaliHble COOBITHS, Eu OK
2 OTIBITHI C PABHOBO3MOKHBIMU 3 1 nomotexa L
> IeMEHTAPHEIMH HCXOaMH https://m.edsoo.ru/e0b7b0f1
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edso0.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO BuG OK
4 CIIy4aitHOTO OTbITa, (hOpPMYIIa MOJTHOM 6 htlf SJ_I/I;I;T:;;?M 160b7bOf1
BEPOSITHOCTH U HE3aBUCHMOCTB COOBITHIA RS, '
bu6mmoreka [JOK
5 Dneme 0 4
HEMEHTRL KOMDHHATOpHIH https://m.edsoo.ru/e0b7b0f1
. bu6mmoreka [JOK
6 Ce e e 3 1
PHIL HOCICAOBATOIL HRX HOTRTarTH https://m.edsoo.ru/e0b7b0f1
7 CnyyaiiHble BETUYUHBI U paclpeaencHus 6 bubmmorexa [IOK
https://m.edsoo.ru/e0b7b0f1
. bubnuoreka [JOK
8 O06o01eHre U cucTeMaTru3amus 5 2
- HIvL SHAHIH https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢posrIe)
) MpPOrpamMMblI Beero OHTPOJIbHbIE PAKTHYECKHE | (GhazopaTebHBIC
padoTsbI padoTsbI pecypeb
1 MaremaTu4yecKoe 0KUAaHUE CITy4alHON 4 bubnuoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKJIIOHEHUE 4 1 bubnnorexa [JOK
CIy4aiHOU BEJIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
1
3 3aKOH GotbLIHX HHCeN 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenwsi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAciIeii https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEeHue, 0600IICHNE 1 19 5 bubnuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

Jara
HU3yUYeHus

DJIeKTpOoHHbIE (P POBLIE
o0pa3oBaTtejibHbIE

pecypchbl

Cpennee apudmerndeckoe, MeraHa,
HauOOJIbIIIee U HAMMCHbIIICE 3HAYCHHUS,
pa3Max, Jucrepcusi, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

09.09.2023

http://school-collection.edu.ru/

Cpennee apudmeTndeckoe, MeauaHa,
HauOOJIbIIIee U HANMEHbIIICE 3HAYCHHUS,
pa3Max, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YHCITIOBBIX HAOOPOB

16.09.2023

http://school-collection.edu.ru/

Cpennee apudmeTrrueckoe, MeuaHa,
HauOoJIbIIIee U HANMEHBIIIEE 3HAYCHNS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

23.09.2023

http://school-collection.edu.ru/

CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U
CITyJaitHbIe COOBITHS. DJIeMEHTapHBIC
COOBITHS (MCXO/TBI)

30.09.2023

http://school-collection.edu.ru/

BeposTHOCTB city4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

07.10.2023

http://school-collection.edu.ru/

BeposTHOCTE cllyualiHOTO COOBITHSI.
[IpakTnueckas pabora

14.10.2023

http://school-collection.edu.ru/

Omnepauuu HajJ COOBITUSIMMU:
nepecedeHue, 00beUHEHUE COOBITHIA,
MIPOTHBOIIOJIOKHBIE COOBITHSL.
Jnarpammsl Diinepa

21.10.2023

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Omnepanuu Hag COOBITHUSMHU:
nepeceyeHue, 00beTMHEHNE COOBITHIA,

8 http://school-collection.edu.ru/
IIPOTUBOIIOJIOKHBIC COOBITHSL.
Huarpammer Ditnepa
9 Dopmyia CI0KEHHS BEPOSTHOCTEH http://school-collection.edu.ru/
YciioBHASI BEPOSITHOCTh. Y MHOKCHHE
10 BEPOATHOCTEN. JlepeBo CirydaiiHOTO 11.11.2023 http://school-collection.edu.ru/
IKCIIEPUMEHTA
YciIoBHASI BEPOSITHOCTh. Y MHOKCHHE
11 BEPOSTHOCTEH. JlepeBo ciydyallHOro 18.11.2023 http://school-collection.edu.ru/
IKCIIEPUMEHTA
YciIoBHAS BEPOSITHOCTh. Y MHOKCHHE
12 BeposITHOCTEN. JlepeBo ciydyallHOro 25 11.2023 http://school-collection.edu.ru/
IKCIIEPUMEHTA
13 dopmyra MoJHON BEPOATHOCTH 02.12.2023 http://school-collection.edu.ru/
14 dopmyIa MoJHOM BEPOATHOCTH 09.12.2023 http://school-collection.edu.ru/
dopmyiia MOJHONU BEPOATHOCTH. _ ) .
15 He3aBiCHMALE COBLITILS 16.12.2023 http://school-collection.edu.ru/
16 KontponbHas padoTa 23.12.2023 http://school-collection.edu.ru/
17 KombOunaTopHOE MpaBMIIO YMHOKEHUS 13.01.2024 http://school-collection.edu.ru/
[IpencraBieHue JaHHBIX C TOMOIIBIO . ) )
18 S ———— 02.09.2023 http://school-collection.edu.ru/
19 [TepecTtanoBKH U aKkTOpHAI 20.01.2024 http://school-collection.edu.ru/
20 Yucno coueranuii 27 01.2024 http://school-collection.edu.ru/
21 Tpeyronbruk Hackans. Gopmysa http://school-collection.edu.ru/
ounoma HrroToHa 03.02.2024 B =



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

bunapHsIii c1y4aiiHbIN ONBIT
(ucnbITaHKE), yCIEX U HEY1aya.

22 HezaBucumpie ucneitanus. Cepust 1 10.02.2024 http://school-collection.edu.ru/
HE3aBUCHMBIX UCITBITAHUI JI0 TIEPBOTO R
ycrexa
Cepusi HE3aBUCUMBIX UCTIBITAHUNA _ )

23 BepHysum 1 17.02.2024 http://school-collection.edu.ru/
Cepust HE3aBUCUMBIX UCTIBITAHUMN.

24 [IpakTrueckas paboTa ¢ UCIIOIb30BAaHUEM 1 http://school-collection.edu.ru/

24.02.2024

AIEKTPOHHBIX TAOJIHUIIL

25 CnyvaiiHasi BeTUYMHA 1 02.03.2024 http://school-collection.edu.ru/
Pacnipenenenue BeposiTHOCTEN. _ ) .

26 JInarpamva pactipeeneHus 1 09.03.2024 http://school-collection.edu.ru/

. http://school-

27 CymMa H POH3BEACHHE CITyIaRHEIX 1 16.03.2024 collection.edu.ru/http://school-
BCIIHHHH T collection.edu.ru/
CyMMa 1 NpOU3BEJECHUE CITyYalHbIX _ ) .

28 G 1 13.04.2024 http://school-collection.edu.ru/
[Ipumepsl pacnpeneneHuii, B TOM 4UCie . ) .

29 FEOMETPIYECKO® H GHHOMHATHHOE 1 20.04.2024 http://school-collection.edu.ru/
[Ipumepsl pacnpeneneHuii, B TOM 4UCie . ) .

30 r€OMETPUUECKOE U OMHOMHAIIBHOE 1 27.04.2024 http://school-collection.edu.ru/
[ToBTOpEeHUE, 0000IICHNE 1 . .

31 CHCTEMATH3ALMS 3HAHMT 1 04.05.2024 http://school-collection.edu.ru/
[ToBTOpEeHUE, 0000IICHNE 1 . .

32 CHCTEMATH3AMHS 3HAHMI 1 11.05.2024 http://school-collection.edu.ru/

33 Htoroas koHTpoJbHAsA paboTa 1 18.05.2024 http://school-collection.edu.ru/
[ToBTOpEHue, 06001mEeHNE U _ )

34 CHCTEMATH3ALHMS 3HARMT 1 25 05.2024 http://school-collection.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/http:/school-collection.edu.ru/
http://school-collection.edu.ru/http:/school-collection.edu.ru/
http://school-collection.edu.ru/http:/school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

Jara
U3y4YeHHs

DJIeKTpoHHbIE U POBLIE
oOpa3oBaTtejibHbIE

pecypchbl

[ToBTOpenue, o6oOIIEHNE,
cucreMmarusanus 3Hauui. CiyyaiiHbie
OTIBITHI U BEPOSTHOCTU CITy4alHbIX
coObITHil. Cepuu HE3aBUCUMBIX
WCTIBITAaHUU

07.09.2023

http://school-collection.edu.ru/

[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHui. CirydaiiHble
OTIBITHI M BEPOSTHOCTHU CITyYaifHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
WCIIBITAHUI

14.09.2023

http://school-collection.edu.ru/

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTusanus 3Hanui. CioydaiiHbie
OTIBITHI U BEPOSATHOCTHU CITy4alHbIX
coObITuii. Ceprn HE3aBUCUMBIX
HCTIBITAHU I

21.09.2023

http://school-collection.edu.ru/

[ToBTOpEeHUE, 000OIICHNE,
cucreMartu3anus 3Hanui. CiydaiiHble
OTIBITHI U BEPOSTHOCTHU CITy4alHBIX
coObIThii. Cepuu HE3aBUCUMBIX
HCITBITAHUH

28.09.2023

http://school-collection.edu.ru/

HpI/IMepH INIPUMCHCHUA MAaTEMATHUYCCKOI'O
OXXHNAaHWA (CTanOBaHI/Ie, J'IOTepeH)

http://school-collection.edu.ru/

MateMaTH4eCKOe OKHIaHuE CYMMBI
CHy‘i&fIHHX BCINYNH

http://school-collection.edu.ru/

MareMarnueckoe 0KUIAHUE
reOMETPUYECKOro U OMHOMHUAIBHOTO
pacrpeneneHun

05.10.2023

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MaremaTHuueckoe OXXKHIAHUC
reoOMETPHUICCKOIo U OMHOMHUAJIBHOTO

http://school-collection.edu.ru/

z 12.10.2023
pacnpeneeHui
9 Jucnepcus U CTaHIAPTHOE OTKIIOHEHUE 19.10.2023 http://school-collection.edu.ru/
10 Jucnepcus U CTaHAAPTHOE OTKIIOHEHHUE 26.10.2023 http://school-collection.edu.ru/
Jlucriepcuu TeoMEeTPUIECKOTo U . ) )
1 OMHOMHAIBLHOTO paCIIpeaeSICHUS 09.11.2023 hitp://school-collection.edu.rw/
[TpakTideckas paboTa ¢ HCIIOTH30BAHHEM . )
12 >1eKTPOHHbIX TAGIIHII 16.11.2023 http://school-collection.edu.ru/
3akoH OoJibIINX yKcesn. BeiOopouHbIit . )
13 METO HCCIIENOBAHMi 93.11.2023 http://school-collection.edu.ru/
3akoH OoJibIINX 4Kces. BeiOopouHbIit . )
14 METON HCCIIEOBAHHiA 30.11.2023 http://school-collection.edu.ru/
[IpakTnueckas paboTa ¢ UCIOIb30BAHUEM . )
15 >eKTPOHHbIX TAGIIHII 07.12.2023 http://school-collection.edu.ru/
16 Hrorosas koHTpoabHas paboTa 14.12.2023 http://school-collection.edu.ru/
[Ipumepsl HENPEPHIBHBIX CIy4aHBIX
BeU4UH. OYHKINA IJIOTHOCTH . ] )
17 pactpesenens, PaBHOMEpHOE 2112.2023 http://school-collection.edu.ru/
pacnpe/iefieHue U ero CBOMCTBa
[Tpumepbl HENIPEPHIBHBIX CIy4aitHBIX
BenU4MH. OYHKINA IJIOTHOCTH . ) )
18 pactpesienienus, PaBHOMEpHOE 28.12.2023 http://school-collection.edu.ru/
pacmpe/ieNieHue U ero CBOWCTBA
3anaun, NPUBOAAIINE K HOPMAIBHOMY
19 pactpeneneHuto. OyHKIHS INIOTHOCTH U 11.01.2024 http://school-collection.edu.ru/
CBOMCTBa HOPMAJILHOTO pachpeeNieHus T
[IpakTrdeckas paboTa ¢ HCIOIH30BAHHEM _ i
20 5ICKTPOHHBIX TaGIIHII 18.01.2024 http://school-collection.edu.ru/
21 [ToBTOpEHue, 06001IeHNE U http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

cucreMaTrulanusa 3HaHuil. OnucarenbHas
CTaTUCTHUKaA

25.01.2024

22

[ToBTOpenue, 06o0IICHNE 1
CUcreMatTu3sanus sganui. OnncareilsrHas
CTaTUCTHUKA

01.02.2024

http://school-collection.edu.ru/

23

[ToBTOpenue, 06o0IICHNE U
cucreMaru3anys 3HaHUiA. OTBITHI C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITHUSIMH

08.02.2024

http://school-collection.edu.ru/

24

[ToBTOpEeHue, 0600IICHNE 1
cucteMaru3anusa 3HaHuH. OTIBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHA

15.02.2024

http://school-collection.edu.ru/

25

[ToBTOpEeHuE, 0600IIEHNE 1
cucTeMaTu3alus 3HaHui. Beraucienue
BEPOSATHOCTEH COOBITHI C MPUMEHECHHEM
dhopmyn u rpaduUECKIX METOIOB
(koopanHaTHas IpsMasi, JepeBo,
auarpaMma Dusepa)

22.02.2024

http://school-collection.edu.ru/

26

[ToBTOpEHME, 0600IICHNE 1
cucTeMartu3anus 3HaHuii. Berancienue
BEPOSATHOCTEH COOBITHI C MPUMEHECHHEM
dbopmyn u rpaduIecKUX METOI0B
(xoopaMHaTHas TpsMasi, JepeBo,
nuarpamma Jitnepa)

29.02.2024

http://school-collection.edu.ru/

27

[ToBTOpEHUE, 000OIICHNE 1
cucTeMaTH3alus 3HaHUi. Beruuciienue
BEPOSITHOCTEH COOBITHII C MPUMEHEHUEM
dbopmyn u rpadUIecKUX METOI0B
(koopaMHAaTHas TpsMasi, 1EPeBo,
nuarpamma Jitiepa)

07.03.2024

http://school-collection.edu.ru/

28

[ToBTOpEHue, 0600MmIEeHNE U
cucTeMaTH3alus 3HaHui. Beruucienue
BEPOSTHOCTEH COOBITHIT C IPUMEHEHUEM

14.03.2024

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

dbopmyi u TpadUIECKIX METOIOB
(koopuHaTHas MpsiMasi, IEPEBO,
auarpamma Jusepa)

29

[ToBTOpenue, 06o0IICHNE U
cucreMarusanus 3Hauui. CiyyaiiHbie
BEJIMYMHBI U pacrpeaeeHus

21.03.2024

http://school-collection.edu.ru/

30

[ToBTOpeHue, 06001IEHNE U
cucreMaru3anus 3HaHui. CiyyaiiHbie
BEJIMYMHBI U pacrpeeseHus

11.04.2024

http://school-collection.edu.ru/

31

[ToBTOpEeHue, 0600IICHNE 1
CUCTEMaTHU3alUs 3HAHUMN.
MareMatnueckoe 0)XKUAAHNE CITydalHON
BEJTMYHMHBI

18.04.2024

http://school-collection.edu.ru/

32

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEeMaTH3aIs 3HaHUH.
MaremaTuyecKoe OKUAaHUE CITy4alHOM
BEJIUYNHBI

25.04.2024

http://school-collection.edu.ru/

33

Hrorosas koHTpoJbHAs paboTa

16.05.2024

http://school-collection.edu.ru/

34

[ToBTOpEHME, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

23.05.2024

http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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