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©a30BbIN, PACITUPEHHBIN, yri1yOICeHHBIH, npoQUIBHbIN

CpoK 0CBOEHHSI IPOTrpaMMBI: 2 ropa
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cpeanero obmiero 0Gpa3oBaHHs.
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BepoaTHOCTb ¥ CTATHCTHKA 10-11 (Ba30BbIi ¥ yr/yOieHHbIA)/ K. P. Beicoukuf, H. B. Amenxo/ noj
penaxuueii M. B. Slmenko, AKIHOHEPHOE obmecTro «M3narenscTso «I[IpocBemeHHe

Cocraputenu: Kymikosa E.A.
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QdenepanbHas pabouyas mporpamMma no ydeOHoMmy mnpenmery «MaremaTuka
(6a30BbIl ypoBeHB) (mMpenMeTHas obyacth «MaremaTuka U MH(GOpPMATHKa») BKIIOYACT
MOSICHUTENIbHYIO 3aIIUCKY, COJIepKaHUe O0yUYEHUs, INIAHUPYEMbIE PE3YJIbTAThl OCBOCHHUS
MpOrpaMMbl IO MaTeMaTHKE, TEMATHYECKOEe IUIAHWPOBAaHHE, NepeueHb (KoauduxaTop)
pacnpesiefIeHHbIX M0 KJaccaM MpOoBEpsieMbIX TpeOOBaHMI K pe3ylibTaTaM OCBOEHUS
OCHOBHOUM 00pa30BaTEIbHOW MPOTrpaMMbl CpPEIHEro 00IIero o0pa3oBaHUs U 3JIEMEHTOB
collepKaHMUsl MO MaTeMaTuke, MnepeyeHb (KoAU(pUKATOp) MpPOBEpsSEMbIX TpeOOBaHUH K
pe3ysbTaTaM OCBOEHHMSI OCHOBHOM 0Opa3oBaTeIbHON MNporpamMmbl CpeIHEro oOIIEero
0o0pa30BaHus U 3JIEMEHTOB COJEPKaHUS 110 MaTEMAaTHKe.

[losicHuTenbHAs 3amMucKa OTpaXkaeT OOIIMe LEIU U 33aJla4l U3yYeHUs] MAaTEMAaTUKH,
XapaKTePUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €€ M3YyYEHUI0 00y4arouuMucs,
MECTO B CTPYKType y4eOHOro IJjaHa, a TakXkKe MOAXOAbl K OTOOpY COAepKaHUs, K
OTPEJIEICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue 00y4deHUsI pacKpbIBAe€T COJAEpXKaTeJbHbIE JIMHUU, KOTOpbIE
npeiaratoTces g 0053aTeIbHOT0 M3YYEHHs B Ka)XJIOM KJIacC€ Ha YPOBHE CpPEIHETO
o01rero oOpazoBaHusI.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOTpaMMbl MO MAaTEMAaTHUKE BKJIHOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIE PEe3yJbTaThl 32 BECh MEPHOJ] OOydYeHUs Ha YpOBHE
cpenHero o0Iiero oopa3oBaHus, a TaAKkKe MPEIMETHbBIE JOCTHKEHHUSI 00yJarolerocs 3a
KXl TOJT 00y4YeHUS

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o MaTeMaTHKEe HA YPOBHE CpeAHEero ooOIiero o0pa3oBaHMUs
paspaborana Ha ocHoBe PI'OC COO ¢ y4eToM COBpPEMEHHBIX MHPOBBIX TPEOOBAaHUM,
NPEIbABIAEMBIX K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO, W TPATUIUNA POCCUHCKOTO
oOpa3zoBanusa. Peanmuzamust mporpaMmbl MO MaTeMaTHKE O0O€CIeYMBAET OBJAJCHUE
KJIFOUEBBIMU ~ KOMIETEHUUSAMH, COCTABJISIOIIMMU OCHOBY [JIi CaMOpa3BUTUA U
HENPEPHIBHOTO 00pa3oBaHUsl, IEJOCTHOCTh OOIIEKYJIBTYpPHOTO, JIMYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHS JTUIYHOCTH 00YUAIOITUXCS.

B nporpamMme mo mateMaTuke y4YTEHBI UAEU U MOJokeHUs KoHuenuuu pazBuUTUA
MaTemaThdeckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTCTBMY C Ha3BaHUEM
KOHIIETIIIMY, MaTeMaTH4ecKoe oO0pa3oBaHWE JIOJDKHO, B YAaCTHOCTH, MPEIOCTaBISATh
KKJI0MY 00yJaronemMycsi BO3SMOXXHOCTh JIOCTH)KCHHSI YPOBHSI MaTeMaTUYECKUX 3HAHUM,
HEO0OXOIMMOTO VIS TaJIbHEUIeH yCIenHON Xu3Hu B oOmecTBe. ViMeHHO Ha perieHne
ATOM 3aJlauu HalleJIeHa MporpaMma o MaTeMaTuke 0a30BOro YpOBHS.

B snoxy mudpoBoii Tpanchopmaimu BceX cdhep UeTOBEUSCKOW IeATCIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a3oBou
MaTeMaTU4eCKOM MOATOTOBKHU. Y3Ke B IIKOJI€ MAaTEMATHKa CIIY>KUT OMOPHBIM MPEIMETOM
JUIST U3YYEHUSI CMEXKHBIX [JUCHMIUIMH, a B JU3HU TMOCIE IIKOJbl peaabHOI
HEOOXOJMMOCTbIO CTAHOBUTCSI HEMPEPHIBHOE 00Opa30BaHUE, YTO TPEOYyEeT MOJHOLIEHHOMN
0a30Boil 001I€00pa30BaTEIbHON TMOATOTOBKM, B TOM YHCJIE W MaTeMaTHYECKOM.



D10 00YCIOBJIEHO TEM, YTO B HAIM JHHU PACTET YUCIO CHEIUATbHOCTEH, CBSI3aHHBIX
C HETOCPEICTBEHHBIM MTPUMEHEHUEM MAaTEMATUKU: U B c(hepe IKOHOMUKH, U B OU3HECeE,
1 B TEXHOJIOTHYECKHUX 00JIACTSIX, U 1K€ B TYMAaHUTAPHBIX cpepax. Takum oOpazom, KpyT
oOydJaromuxcs, g KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM TPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCSI.

[IpakTryeckasi MoJIE3HOCTh MaTeMaTHUKH OOYCJIOBJIEHA TEM, YTO €€ MPeAMETOM
SBJIIOTCS (YHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO0 MHUpPA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBCHHBIC OTHOIICHUS OT TMPOCTEHIINX, YCBaMBAE€MBIX B HETOCPEICTBEHHOM
OMBITE, JO JOCTaTOYHO CJIOXKHBIX, HEOOXOIMMBIX JUIA Pa3BUTHS HAyYHBIX
U TEXHOJIOTHYECKUX HJeH. be3 KOHKPETHBIX MaTeMaTHUYeCKUX 3HAHWK 3aTPYIHEHO
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M HCIOJB30BaHUS COBPEMCHHON TEXHHKH,
BOCIIPUSITUE W MHTEPHOpPETAIUsl Pa3HOOOpPa3HOM  COLMAIBHOW, 3KOHOMHUYECKOM,
noJutudeckon  mHdopmanuu, ManodpQGeKTUBHA  TMOBCEAHEBHAs  IpaKTU4YecKas
nesaTenbHOCTh. Kax oMy 4eioBeKy B CBOEH JKU3HU MPUXOUTCS BBIMOIHATH 10CTATOYHO
CJIOXKHBIC PACUEThI M COCTABIIATh HECIIOKHBIC AJITOPUTMBI, HAXOUTh HY)KHBIC (POPMYJIIBI
U TIPUMCHSATH WX, BIQJCTh MPAKTUYCCKUMH MPUEMaMH T'€OMETPUYCCKUX U3MEPEHUN |
MOCTPOSHUM, 4YuTaTh WHGOPMAIMIO, TPEACTABICHHYIO B BHUIY TaOJUIl, JUarpamm H
rpauKOB, )KUTh B YCJIOBHUSIX HEONPEACICHHOCTH U TTIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4alHBIX COOBITHH.

OnHOBpEMEHHO ¢ pacuupeHreM chep MpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe Bce Oojee BaKHBIM CTAHOBUTCS MATEMATHYECKUW CTWIb MBIIUICHHUS,
NPOSIBIISIIOIIMICS B OINpPEACICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTEMaTUKA B apceHasll IMPUEMOB M METOJOB MBIIUICHUS 4YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIUSA U JICIYKIUSA, 0000IIeHNEe U KOHKPETH3allus, aHallu3 1
CUHTE3, KiaccuuKalus U cucTeMaTu3amus, abcrparupoBanue u aHajorus. OObEKTHI
MaTEMaTUYECKUX yMO3aKIIOUEHUH, TMpaBUJia HMX KOHCTPYHUPOBAHMS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  TIOCTPOCHHUH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHS
dbopMynupoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIICHHe. MaTeMaThKe MPUHAJICKUAT BeAyIlas pojib B (OPMUPOBAHUU
ANTOPUTMHUYECKOW KOMITOHEHTHI MBIIIUICHUS] W BOCIUTAHUU YMEHHH J1eCTBOBATH IO
3aJlaHHBIM aJTOpPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHUPOBATH HOBBIC. B
mpoliecce penIeHus 3a7]a4 — OCHOBHOM yUeOHOM eATeIbHOCTA Ha yPOKaX MaTEMaTUKU —
Pa3BHUBAIOTCS TBOPYECKAs U MPUKIATHASI CTOPOHBI MBIIILICHUS.

OOyyeHue MaTeMaTHKE JaeT BO3MOKHOCTh Pa3BHUBATh Y 00YUYarOIIMXCA TOYHYIO,
palMOHAJIbHYI0O U MH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HamOoJiee MOAXOASLINE
S3BIKOBBIC, CHMBOJIMYECKHE, TpadUUECKUe CpPENCTBA IS BBIPAKCHHUS CYXICHUU H
HaTJISTHOTO WX MPEJCTaBICHUS.

HeoOxomuMpIM KOMITOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH
SBIIIETCS 00IIIee 3HAKOMCTBO C METOJJaMU TTO3HAHUS JCHCTBUTEIPHOCTH, TIPEICTABIICHUE
0 TmpeaMeTe W METOAEC MaTeMaTHK{, €ro OTIMYHAS OT METOJOB ECTECTBEHHBIX
U TYMaHHWTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MATeMATHKH JJIS PEIIeHUs



Hay4YHBIX U MIPUKIATHBIX 3a7a4. TakuM oOpa3oM, MaTeMaTHYECKOE 00pa30BaHUE BHOCUT
CBOM BKJIaJ B OpMUpPOBaHUE 00IICH KyIbTyphl YEIOBEKA.

N3yuenne mareMaTHKu CHOCOOCTBYET 3ICTETUYECKOMY BOCIUTAHUIO 4YEIOBEKa,
MOHUMAHMIO KPAacOThbl M U3SIIECTBA MAaTeMaTHYECKUX PacCyXJACHUH, BOCHPHUSITUIO
reoMeTpUIecKuX (OpM, YCBOCHUIO HI€M CUMMETPHHU.

[IpuoputeTHpiMu 1EensIMU 00yueHust matemaTuke B 10—11 kmaccax Ha 0a3oBoM
YPOBHE SIBIISIFOTCS

dbopmMupoBaHuEe IEHTPATBHBIX MAaTEMAaTUUYECKUX TOHITUN (YUCIIO, BEJIUYWHA,
reomeTpuueckas ¢Gurypa, NepeMeHHasl, BEpPOSITHOCTh, (PYHKIHA), OOECIeUnBaIOIIUX
IPEEMCTBEHHOCTh ¥ EPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs 00yYarOIIUXCs;

nojBe/icHne OOydYarolmuXcsi Ha JOCTYIMHOM /IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEeMAaTUKH U OKPYKAIOIIEro MUpa, MTOHUMAaHUE MaTEMATUKU KaK 4acTu
00111e# KyJIbTYPhI UETIOBEYECTBA,

pPa3BUTHE WHTEIJICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH O0O0ydarommxcs,
MO3HABATEILHON aKTUBHOCTH, MCCJIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS,
MHTEpeCca K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBanue (PyHKIMOHATBHOW MaTEeMAaTHYECKONW T'PAMOTHOCTH: YMEHHSI
pacrio3HaBaThb MAaTEMaTHYECKHUE aCMEKThl B peaJbHBIX JKW3HEHHBIX CHUTYaIUSIX U
Opyd  U3YYEHUHU JAPYTUX  Y4EOHBIX TPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M
3aKOHOMEpHOCTeH, (opMynupoBaTh HX Ha S3bIKE MaTEeMaTUKH W  CO3/1aBaTh
MaTEeMaTUYECKUE MOJIETH, TMPUMEHSATh OCBOCHHBIM MaTEeMaTHYECKHUW ammapar s
pelIeHHs] TMPaKTUKO-OPUEHTUPOBAHHBIX 3aja4, HWHTEPIPETUPOBATH U OLICHUBATH
MOJIYYE€HHBIE PE3yJIbTaThI.

OcHOBHBIMH JHHHSMHU cojiepkanus MmateMmatuku B 10-11 krjaccax sBIsitOTCA:

«Hucna u BeIUHUCICHUS», «Anredpay («AlredOpandeckue BBHIPOXKCHUS», «YPaBHCHUS H
HepaBeHCTBay), «Hauana maTemaTudeckoro ananusa», «I'eomerpusi» («I'eomerpudeckue
burypsl u ux cBocTBaY, «V3MepeHne reoMeTpruuecKiX BEITUUIUHY ),
«BeposTHOCTh U cTaTucTUKay. J[aHHBIE TUHUU Pa3BHBAIOTCS MapallIebHO, KaXaas B
COOTBETCTBHHM C COOCTBEHHOM JIOTMKOH, OJTHAKO HE HE3aBHCHMO OJIHA OT JAPYroil, a B
TECHOM KOHTaKTe W B3auMoOJehcTBUHU. Kpome 3TOoro, mx OoOBEIUHSET JOTrHYecKas
COCTaBJISIONIAs,, TPAJUUMUOHHO TMpUCYLIAs MAaTeMaTUKE W MPOHU3BIBAIOIIAS BCE
MaTeMaTudecKkue Kypchol U coaepxkarenbabie muauu. Chopmynuposarnnoe B DI'OC COO
TpeOOBaHME «BIAJICHHME METOJAMH JI0Ka3aTeNIbCTB, aNTOPUTMaMHU peIIeHUs 3ajad,
yMeHue (popMyIupoBaTh OMPeAeTICHUs, AaKCHOMBI U TEOPEMBI, TPUMEHSThH UX, IPOBOIUTH
JIOKa3aTeNbHbIE PACCYXKIEHUS B XOJ€ PEIICHHs 3aJay» OTHOCUTCA KO BCEM y4E€OHBIM
KypcaM, a (OpMHUpPOBAHHUE JIOTMUECKUX YMEHHH pachpeaessieTcss MO0 BCEM TIojaM
00yYeHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

B cootBerctBuu ¢ ®I'OC COO maTemaTuka sBISIETCS 0053aTEIbHBIM MPEAMETOM
Ha JaHHOM YpoBHEe oOpa3oBanus. IIporpammoil mo maTeMaTtwke MpeaycMaTpUBAETCS
u3yueHue ydeOHoro mpeamera «MaremaTuka» B paMKaxX TpeX Y4eOHBIX KypCOB:
«Anrebpa ¥ Hayajla MaTeMaTH4ecKoro aHaimusa», «['eomerpus», «BepodaTHOCTH U
CTaTUCTUKa». DOPMUPOBAHUE JIOTUUECKUX YMEHHUH OCYILIECTBISETCA HA MPOTSKEHUN



BCcEX JIeT OOy4YeHHUs Ha YPOBHE cpeHero oOiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJTFOYAFOTCS B COJICPYKAHUE BCEX HA3BAHHBIX BBINIE YICOHBIX KYPCOB.

OO611ee yncao 4acoB, PEKOMEHAOBAHHBIX JJIsI U3y4YeHHsI MaTeMaTUKH, — 340 yacos:
B 10 kmacce — 170 gacoB (5 yacoB B Henmemo), B 11 kmacce — 170 gacos (5 vacoB B
HEJICITIO).



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHUA

W3y4eHne MmaTeMaTHKy Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus HalpaBJICHO Ha
JOCTIDKEHUE OOYYAIOIUMHKCS JIMYHOCTHBIX, METANpPEeIMETHBIX ¢  IPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YU€OHOIO MpPEeIMETA.

JIMUHOCTHBLIE PE3YJIBTATHBI

B pesynbrare n3yueHus: MaTeMaTHKU Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHUS
y o0y4atomerocst 0yayT chopMUPOBaHBI CISAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

1) rpaKIaHCKOro0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3HMIIMKM O0YYaroIIerocs Kak aKTHBHOTO M
OTBETCTBEHHOI0 YJCHA POCCHMCKOrO OOIIeCTBa, MPEJACTABICHUE O MaTeMAaTHYCCKUX
OoCcHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUMN, IPOIEAYP IPaXKTaHCKOTO
obriecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHE B3aWMOJICHCTBOBATH C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C X (QYHKIUAMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTh  POCCUMCKOM TPaKJTAHCKOM HWACHTHUYHOCTH, YBa)KCHUS
K MpOLUJIOMY M HACTOAIIEMY POCCUHUCKON MaTeMaTHUKU, LIEHHOCTHOE OTHOIICHUE
K JOCTHKEHHUSIM POCCHUICKHX MaTeMaTHKOB M POCCHUICKON MaTeMaTU4YeCKOW IIKOJbI,
UCIIOJIb30BaHME 3TUX JIOCTHXKEHHUH B IPYTUX HAYKaX, TEXHOJIIOTUSAX, cPepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAaHMS, ATUYECKOI'O0 TIOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KECHUN HAyKH M AESATEIbHOCTHIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUpPYy, BKIIOYAas JCTETUKY MAaTeMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad, PEIICHHWH, pacCyXICHWH, BOCTPUUMYUBOCTD K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3uueckoro BOCMUTAHUA:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMaTHYeCKHWE 3HAHUS B WHTEpecax
3JI0pOBOr0 W 0Oe3omacHOro oOpas3a »KW3HW, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO  (30POBOE MHTAaHWE, COATAHCHPOBAHHBIN PEXKUM 3aHITHA H OTAbIXA,
perymsipaasi Gu3uvecKasi akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE TIPH 3aHITHSIX
CIIOPTUBHO-037I0POBUTEIHHON JEATETHHOCTHIO;

6) TPyA0BOr0 BOCIIMTAHHUS:
TOTOBHOCTh K TPYZYy, OCO3HaHWE LIEHHOCTHU TPYAOJIIO0WS, HHTEPEC K Pa3TUYHBIM
chepam mnpodeccoHaNBbHON NEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U €€



MPUJIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayiel mnpodeccuun
U PEAM30BBIBATh COOCTBEHHBIC JKW3HCHHBIC ILIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA TMPOTSKCHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHYECKUX 33aJ1a4 MAaTEeMATHICCKOU
HaIPaBJICHHOCTH;

7) PKOJIOrHYECKOr0 BOCIIMTAHHUS:

Cc(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIbTYPHI, IOHUMAHUE BIMSHUSA COLHUAIBHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPEIbl, OCO3HAHNE
r100aIbHOTO XapakTepa OJKOJOTHYECKUX MMPOOJIeM, OpHUEHTAlMs Ha IPUMEHCHHE
MaTeMaTHYCCKUX 3HAHUU I pElIeHHs 3aJad B OO0JacTH OKPYKAIoLIEH Cpesbl,
[UIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCIEACTBHH IS OKpPYKarommeit
Cpepbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

cOPMUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAYKH W OOIIECTBECHHOMN MPAKTHKHU, TOHMMaHHE MAaTEMAaTHYECKON HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, DTAIOB €€ PA3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTHS
[MBHJIM3AIMM, OBJIaJE€HHE SA3HIKOM MAaTEMAaTHKH M MaTeMaTHUYECKOW KyJIbTYpPOH Kak
CPEACTBOM  TIO3HAHWsS  MHpPa, TOTOBHOCTh  OCYIIECTBISATH  NPOEKTHYIO H
HCCIIeI0BATENbCKYIO IEATEIbHOCTD HHIUBHIYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIbTATHI

B pe3ynbTaTte 0cBOCHHUS IPOrpaMMBbI [0 MaTEMATHKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOydaromierocst OyayT copMHpOBaHbI METANPEIMETHBIC PE3YIbTATHI,
XapaKTepHU3yIOIIHECs: OBJAJICHUEM YHHBEPCAIbHBIMU MO3HABATCIBHBIMH JICHCTBUSIMH,
YHUBEPCAIBHBIMH ~ KOMMYHHKATHBHBIMA  JICHCTBUSIMH W YHUBEPCaJIbHBIMH
PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIE YHUBepPCAJIbHbIE y4eOHbIe HeilcCTBHUS
ba3oBble jiornyeckue 1eMcTBUA:

BBIABISATH W XapaKTEPU30BaTh CYILIECTBCHHBIE IPU3HAKA MATEMaTHYECKUX
O00BEKTOB, TOHATHI, OTHOIICHUA MEXIY MOHATUAMH, (POPMYIUPOBATH OMPEACICHUS
MOHATHM, YCTAaHABIWBATH CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMKH, OCHOBAHUS JJIS
00001IIeHNS ¥ CPABHEHUS, KPUTEPUH TIPOBOUMOTO aHAIIH3A,;

BOCIIPHHUMATH, (HOPMYITUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIHHBIC
U OTpHUIIaTeNIbHbIEC, €AMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABJISAITH MAaTEMAaTUUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYUS
B (¢akKrax, [aHHBIX, HAONIONCHHUSIX W YTBEPXKACHUAX, MpemiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JI€TIaTh BBIBOJIBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUYEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHUH;



MPOBOJIUTh CaMOCTOSATENIBHO JOKAa3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM
(npsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATH APTyMEHTAILIMIO, MPUBOJIUTH MPUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh COCO0 pelieHus ydeOHOU 3a/lauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIOupaTh Hanbojee MOAXOASIIUNA C YYETOM CaMOCTOSATENIBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUS:

HCIIONB30BaTh  BOMPOCHI KAaK  MCCIENOBATEIbCKUM  HMHCTPYMEHT IO3HaHUS,
dbopmMynHUpoBaThH BOIMPOCHI, (PUKCHUPYIOLIUE MPOTHUBOpEUUE, MPpobdeMy, yCTaHABIUBATh
HCKOMOE U JaHHO€, (HOPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UITNIO0, MHEHHUE;

POBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIICIOBAaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBEeKTa, SBJIEHMS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKAy 00bEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (OPMYJIMPOBAaTH OOOOIIEHUS M BBIBOJBI 110 pe3yjibTaTaM
IIPOBEJICHHOTO HAOJIOICHUS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYYCHHBIX
Pe3yIbTAaTOB, BHIBOJIOB U 000O0IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoIllecca, a TaKXKe BBIJIBUTATH
MPEATNONIOKEHHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unopmaumeii:

BBISIBIIATH JeDUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOUMBIX IS OTBETa Ha BOIIPOC
U JIUISL pelIeHMs 3a/1a4H;

BBIOMpAaTh WHPOPMAIMI0O W3 HUCTOYHHKOB PA3UYHBIX THUIIOB, aHAIH3HPOBATH,
CHUCTEMAaTHU3UPOBAaTh W MHTEPIPETUPOBATh MH(MOPMAILMIO PANIMYHBIX BUIOB U (POpM
IPECTABIICHHS,

CTPYKTYpUpOBaTh WHQPOPMAIUIO, TPEIACTABIATh €€ B PANIMYHBIX (PopMax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OILICHWBATh HAJE)KHOCTh WH(MOPMAIMU IO CAMOCTOSTEIEHO CHOPMYINPOBAHHBIM
KpUTEPHSIM, CHOPMYITHUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKATHBHBbIE YHUBeEpCcaJbHbIE y4eOHblIe /1eiicTBUs

Oo0menue:

BOCIIPHUHUMATh U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LIEeJIAMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXaTh CBOI TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pPELICHHUs 3aJa4d, KOMMEHTHUPOBATh
MOJyYEHHBIN pE3yJIbTaT;

B XO0/€ OOCYXIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAa€MOW TEMBI,
npoOJieMbl, periaeMoi 3a/iaud, BbICKA3bIBaTh WJIEH, HAICJICHHBIE HA MOUCK pELICHUS,
COMOCTABJISITh CBOU CYXIEHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB Juajora,
OOHapyXUBATh Pa3IUYUE U CXOJCTBO MO3UIIMHI, B KOPpEKTHOU (hopMe popMynrpoBaTh
pa3HorjIacus, CBOU BO3PAKECHUS;



MIPEACTABIATh PE3YJIbTAaThl PELUICHUS 3aJayd, SKCIEPUMEHTAa, HCCIEI0BAHMS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYE€TOM 3ajJad
IIPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUHU.

PerynsiTuBHbIE YHUBeEpPCAJIbHbIE Y4eOHbIE IeHCTBUSA
Camoopranusanus:
COCTABJISITh TUIaH, aJITOPUTM PEILIEHHUS 3a/1a4, BEIOUPATH CIIOCO0 PEIICHUS C YUETOM
HMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMeHTUPOBATH
U KOPPEKTUPOBATH BAaPUAHThI PEIICHUM C y4eTOM HOBOM MH(OpMaIIHH.

CaMOKOHTPOJIb, YMOIIHOHATIbHBIN HHTEJIJIEKT:

BJIQJICTh HaBBIKAMH TIO3HABATEIBHOW pe(dIEKCHM KaK OCO3HAHHUS COBEPIIACMBIX
JNEHUCTBUH M MBICIUTEIBHBIX TIPOIIECCOB, WX pPE3yJbTaTOB, BIAJETh CIIOCOOAMU
CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3yiabTaTa PEIICHHS MaTeMaTHYCeCKOW
3aJ1a4u;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NPH PCIICHHH 3aJ1a4W,
BHOCUTh KOPPEKTHBBI B JICATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjIbTaTa IEJIW M YCIOBUSAM, OOBSCHATH MPUYUHBI
JTOCTHXKEHUS WIIH HEAOCTHIKEHUS pe3yJbTaTOB I€ITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIbHOCTD:

NOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHAHON U MHIUBUAYATHLHON pabOoThHI
OpU pelIeHUd Y4eOHBIX 3aJady, MPUHUMATh 1€ COBMECTHON JeATeIbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboThl, pacmpeAensaTb BHIBI padoT,
JIOTOBApUBAThLCSA, OOCYXKIaTh TpPOILECC M pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYINOBBIX (opmax paboTel (0OCYXICHHS, OOMEH MHCHUH,
«MO3TOBBIE ITYPMbI» U HHBIE), BBITOJHATH CBOIO YacTh PaOOTHl K KOOPAHHUPOBATH CBOU

JNEUCTBHS C IPYTMMU YJI€HAMH KOMaHJIbl, OLIEHUBATh Ka4€CTBO CBOEr0 BKJIajaa B OOLIUIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOCHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yabTATHl OCBOEHHUS MPOTPaMMBI MO MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeHEero o0mero o0pa3oBaHus MPEICTABICHBI 110 ToaM O0yUeHHUs B
paMKax OTAENBbHBIX Y4eOHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3feiiax MPOTPAMMEI IO
MaTeMaTHKe.



OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hauajga MaTeMaTHUECKOTO aHAU3a» SBISCTCS OJTHHM
13 HamOoJiee 3HAUMMBIX B IMpOTrpaMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECIeYMBACT MHCTPYMCHTAJIbHYIO 0a3y I W3Yy4YEeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JOTHICCKOE
U a0CTpaKTHOE MBIIUICHHE OOYYarONIMXCsl Ha ypOBHE, HEOOXOAMMOM JJII OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHKH, OOIIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax
yuyeOHOro Kypca «AnreOpa M Hayajga MaTeMaTHYeCKOro aHajau3a» OoOydJaroIIuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpas popMyJIUpyeT CBOU
JTOCTIKEHUSI B MaTeMaTHUECKON (hopme.

Y4eOHBIH Kypc anreOpbl M Hauaja MaTeMaTHYECKOTO aHaIM3a 3aKJIabIBaCT OCHOBY
JUIS  YCIICHTHOTO OBJIAJICHUS 3aKOHaMH (PW3WUKHA, XUMHUH, OWOJIOTHH, TTOHUMaHUS
OCHOBHBIX  TEHJCHIIMA OKOHOMHKH ¥  OOIICCTBCHHOH  YKW3HH,  I1O3BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEJIHECBHOW JKM3HH. B TOXEe Bpems OBJaJCHHC
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMH MaTEMaTHYECKUMU KOHCTPYKIUSIMU Pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH YTBEPKICHUS,
UCIIONB30BaTh O00OOIIEHHE M KOHKPETU3allMio, aOCTparupoBaHUE W aAHAIOTHIO,
dbopMupyeT KpeaTUBHOE M KpUTHUYECKOE MbIlIUIeHHE. B Xo/1e nzydenus anreOpsl U Haval
MaTEeMaTHYECKOTO aHajJu3a Ha YpOBHE CpPeaHEro oO0IIero oOpa3oBaHHS OOyYArOITUECS
MOJTY4atOT HOBBIN OTBIT PEIICHUS MPUKIIAHBIX 33/1a4, CAMOCTOSTEIHHOTO MIOCTPOCHUS
MaTEeMaTHYECKUX MOJIETIC peallbHbIX CUTYallMid M WHTEPIPETAIMU TMOJTYyYECHHBIX
pEIICHH, 3HAKOMSTCS ¢ MPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE,
HayKe U B UICKYCCTBE, C BBIAAIONIUMUCS MATEMAaTHYECKUMHU OTKPBITUSIMU U UX aBTOPaAMHU.
VY4eOHpIli Kypc anreOpbl M Hadadl MaTEMaTHYeCKOTO aHaimu3a o0Jsamaer
3HAYUTEIBHBIM BOCTIMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIA peaju3yeTcss Kak uepe3
y4eOHBII MaTepual, CHOCOOCTBYIOININI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenuduKy ydeOHOH NesITEIbHOCTH, TPeOYIOMeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIHLHOM KOHIICHTPAIIMM BHHUMAHHS ¥ OTBETCTBEHHOCTH
3a MOJIyYEHHBIA PE3yJIbTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHan3a
TISKUT JIEATETbHOCTHBIA TPUHITUI OO yICHHS.

B cTpykType mporpamMmel 1o anredpe U Hadajgam aHaJIu3a BBIAEISIOTCS CIACAYIONINe
collepKaTeNIbHO-METOInUecKne JuHUU: «Uucina wu  BeUUCICHUSN», «DYHKINH U
rpadukn», «YpaBHCHHS W HEpaBEHCTBa», «Hauama MaTreMaTHYecKOTO aHan3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COJEPKATEIHHO-METOANYECCKUE JUMHUU
M3YyYaloTCs Ha TMPOTSDKCHWHM JBYX JIeT OOydYeHHs Ha YPOBHE CpPEIHEro OoOIIero
o0Opa3oBaHus, €CTECTBEHHO JOMOJHSS JAPYT APyra M MOCTECIICHHO HACHIMAsICh HOBBIMHU



TeMaMHu W pasjaenamu. J|aHHBIA y4yeOHBIN KypcC SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
oObeuHSET B cebe coAep:KaHWE HECKOJIbKUX MAaTEMaTHYECKUX IHUCLMIUIMH: anredpa,
TPUTOHOMETPUS, MaTEMAaTUUECKUN aHAJIN3, TEOPUSI MHOKECTB U Apyrue. [lo mepe Toro
KaK oOydJarouiuecsi OBJaJeBalOT Bce 0oJiee MIHMPOKUM MATEMATHYECKHM almapaToM, Y
HUX TOCIEAOBAaTENIbHO (OPMHUPYETCS U  COBEPIICHCTBYETCA YMEHHUE CTPOUTH
MaTeMaTUYeCKyl0 MOJENb peaJbHON CHUTyallud, NPUMEHATb 3HAHUS, MOJYYECHHbIE
B yueOHOM Kypce «Anredpa W Hayajga MaTEMaTHYECKOTO aHajau3a», [JIs PelIeHUs
CaMOCTOATEbHO  CHOPMYJIMPOBAHHOW  MaTeMaTHYEeCKOM  3ajaud, a  3aTeM
MHTEPIPETUPOBATH MOJYUYECHHBIN Pe3yJIbTaT.

CopepxarenbHo-MeTOAMYECKass JMHUA «Yucna W BBIYMCICHUS» 3aBepLIAcT
(opMHpOBaHUE HABBIKOB UCIOJBb30BAHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO HAYaTOo
Ha YpOBHE OCHOBHOT0 0011ero oopa3zoBanusa. Ha ypoBHe cpegnero oOiiero o0pazoBaHus
ocoboe BHMUMaHue ynensiercs (GOpPMHPOBAHMUIO MPOUYHBIX BBIYUCIUTEIbHBIX HABBIKOB,
BKJTIOUAIOIIIKX B CE0sI MCIIOJIB30BAaHUE PA3TUYHBIX (DOPM 3aITUCH IEHCTBUTEIBHOTO YHUCIIA,
yMEHHE paIlMOHAJIBLHO BBHITIOJHATh JEHUCTBUS C HUMH, JIeJlaTh MPUKHUIKY, OIICHHBATh
pesynbrar. OOydaromigecss TMOJYYarOT HaBBIKM  MNPUOIMKEHHBIX  BBIYHCIICHHMH,
BBITIOJIHCHUSI JICHCTBUM C YWCIIaMH, 3allMCaHHBIMM B CTaHJIApPTHOU (Qopwme,
UCITOJIb30BaHUS MaTEeMAaTHYECKUX KOHCTAHT, OIICHUBAHMS YHCJIOBBIX BRIPOXKCHUH.

CopnepxatenbHasi TUHUS «Y PaBHEHUS U HEPABEHCTBA» PEATU3YETCS HAa MPOTIKEHUH
BCEero 0O0y4eHHUs1 Ha YpOBHE CPEIHEro o0IIero oopa3oBaHusl, MOCKOJIBKY B KOKJIOM pasjiese
OpOrpaMMbl TIPEIYCMOTPEHO peIIeHHWE COOTBETCTBYIOHMIMX 3anad. OOydaromimecs
OBJIA/IEBAIOT Pa3IMYHBIMUA METOJAMH PEIICHUS 1ETIbIX, PAIlMOHAIBHBIX, UPPALIMOHATEHBIX,
MOKa3aTeIbHBIX, JJOTAPUPMHUUECKUX U TPUTOHOMETPHUUECKUX YPaBHEHUI, HEPABEHCTB U UX
cucteMm. [lomydeHHbIe YMEHUS UCTIONB3YIOTCA MPU UCCIEAOBAHUM (PYHKITUH C TTIOMOIIBIO
NPOM3BOJIHOM, PEIICHWU TMPUKIATHBIX 337a4 U 3a7a4 Ha HAXO0XKJICHHE HaumOOJIBIINX
Y HAaMMEHBIINX 3HaueHUN (pyHKIMU. JlaHHas comepKaTesibHas JIMHUS BKITIOYAeT B ce0s TaKKe
dbopMupoBaHue YMEHHH BBIMOJHATH PacyeThl M0 (GopMmysaM, peoOpa3oBaHus IENbIX,
paIMOHANIBHBIX, UPPALMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKkKe
BBIPAKCHUH, COJIEpIKAIINX CTETIEHH U Jorapudmel. biaromaps n3ydeHuro anrebpandeckoro
Marepualia MPOUCXOAUT AalbHEHIIee Pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOIO
MBIIIIEHUS 00yJarOIUXCsl, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUH, paObOTHI
C CUMBOJIbHBIMU (hOpMaMH, MIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE
paBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢(GHEeKTUBHBIC MHCTPYMEHTHI JIJIST PEIICHUS
MPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJlay, HAIJISIAHO JIEMOHCTPUPYET CBOM
BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxxarenpbHO-MeTOANYECKass JuHUA «DyHKIMM ©  TpaduKW»  TECHO
MeperIeTaeTcs ¢ APYrUMHU JIMHUSIMA Y4E€OHOTO Kypca, OCKOJIBKY B KaKOM-TO CMBbICIIE
3a/aeT  IOCJIEIOBAaTENbHOCTh  M3Y4YeHUs  Marepuana. V3ydeHue  CTENEHHOM,
MOKa3aTeIbHOM, JOrapu(PmMuyeckod M TPUTOHOMETPUYECKUX (PYHKIMMA, MX CBOWMCTB
u rpaduKOB, HCMOJIb30BaHUME (PYHKUMA JUIsI pelieHUs 3a7ad U3 JAPYruX y4dyeOHbIX
MPEAMETOB U peaibHOM JKU3HU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM aHAJIM30M, TaK



U C pelieHWeM ypaBHEHHUM U HepaBeHCTB. IIpu 3ToM OOJbIIIOE BHUMAHHE YICHSAETCS
dbopMUpOBaHUIO YMEHHUS BhIpaKaTh (OpMynamMu 3aBUCUMOCTH MEXY pPa3IMUHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJyUYeHHbIE (PYHKIMU, CTPOUTH UX rpaduxu. Martepuan
COJIep>KaTeNbHOM JIMHUU HAlleJIEeH Ha pa3BUTUE YMEHUM W HABBIKOB, MO3BOJISIIOLIUX
BBIpakaTh 3aBUCUMOCTH MEXJy BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTHUECKOMH,
rpaduueckoii u ciaoBecHOU. Ero nuzyuenue cnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO
MBIIIUICHUS, CHOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.
ConepxartenpHass JmHHS «Hauama wMaTemaTWyeckoro asHajinvza» IMO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPyr KaK MaTEMaTUYeCKUX, TaK W NPUKIAIHBIX 3ajad,
JOCTYMHBIX OOYYAIONIUMCS, Y KOTOPBIX TMOSBIISIETCS BO3MOXHOCTh HCCIICIOBATh U
CcTpouTh rpaduku QyHKIHMI, ONpenensiTh UX HauOOJbIINEe U HAUMEHBIINE 3HAYCHHUS,
BBIYHUCIISITh IJIOMIAAN (UTYyp U OOBEMBI TeJ, HaXOJIUTh CKOPOCTH U YCKOPCHUS
npoiieccoB. CopaepkaTenbHas JHUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHUS
MaTeMaTHUYEeCKUX MOJIeNiel peajbHbIX CUTYallui, HAXOXKIECHUS HAUIYYIIETO PEIICHUS
B MPUKIAAHBIX, B TOM UYHCIE COLMAIBHO-DKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MAaTHYECKOI'O0 aHaliM3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOIO,
(bopManbHO-IOTMYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHI
pacrio3HaBaTh TPOSBICHUS 3aKOHOB MAaTeMaTHKHM B HayKe, TEXHUKE MU HCKYCCTBE.
OOGyuaroruecs y3HAIOT O BBIIAIOIIUXCS pe3yJbTaTax, MOJTYyYEHHBIX B XOJAE Pa3BUTHUSA
MaTE€MAaTHKN KaK HayKH, U UX aBTOpPaX.

ConepxartenbHo-MeTOAMYECKasd JIMHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
MOCBSILIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpPETUKO-MHOKECTBEHHBIE ITPEACTABICHUS
NPOHU3BIBAIOT BECh KypC WIKOJIBHOW MAaTeMaTUKH M MpeiaraloT Haubosee
YHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONMN BCE pa3/ielibl MAaTEMAaTUKU U €€ MPUIOKEHUH,
OHM CBSI3bIBAIOT pa3HbIE MaTEMAaTHYECKHWE AUCUUIUIMHBI B eauHoe ueinoe. [loatomy
BaYKHO JaTh BO3MOKHOCTh 00y4aroieMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B yue6HOM Kypce «AnreOpa v Hauajga MaTEMAaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTUYECKOTO MOJEITUPOBAHUS, KOTOPbIE MPU3BAaHBI CPOPMUPOBATH
HaBBIKH TIOCTPOCHUS MOJEIEH PEAIbHBIX CUTYalUi, MUCCIECIOBAHUS ITUX MOJEIEH C
MOMOIIPI0  ammapaTta anreOpbl M MaTeMaTUYecKOTO aHaliu3a HW HHTEPIpETalHnH
MOJIYYEHHBIX pe3yJbTaToB. Takue 3amaHus BIUIETEHbl B KaXIblil W3 pa3lielioB
MPOrpaMMBbl, TIOCKOJIBKY BECh MaTepuaj y4eOHOTO Kypca IIMPOKO HCIIONB3YETCS IS
peuieHus TOpUKIAAHbIX 3anad. [lpu pelieHun peanbHBIX MPAKTUYECKUX 3a/1ad
oOydarommuecs: pa3BUBAIOT HAOIIOIATETLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJIB30BaTh AHAJIOTHI0, 0000IATh UM KOHKPETU3UPOBATH
npobiemy. JlesTenpbHOCTh 10 (JOPMUPOBAHUIO HABHIKOB PEIICHMS MPUKIATHBIX 33/1a4
OpraHU3yeTcsl B IPOLIECCE M3YUYEHHsI BCEX TEM Yy4eOHOro Kypca «Anredpa u Hauama
MaTeMaTU4YEeCKOI0 aHAIN3a.

OO6mu1ee yuciIo YacoB, pEKOMEHAOBAaHHBIX I U3YYeHUsI Y4eOHOTO Kypca « Anredpa
M Hayaja MaTeMaThdyeckoro anamusa», — 170 gacoB: B 10 kmacce — 68 yacoB (2 yaca
B Hezento), B 11 kimacce —102 gaca (3 gaca B Henelno).



COIAEPKXAHUE OBYYEHUA
10 KJIACC
Yuciaa v BbIYUCICHUS

Panvonansubie uucina. OOBIKHOBEHHbIE M JIECATUYHBIE JpOOH, TMPOLIEHTHI,
OEeCKOHEUHbIE NEPUOJUYECKUe po0ou. AprupMeTHYecKrue ONepalui ¢ paluoOHAIbHBIMU
YucliaMH, MpeoOpa30BaHus YUCIOBBIX BblpaxeHul. IlpuMenenne npobeit u mpoueHTOB
JUIS pELIEHUS IPUKIIAJAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEl 3HAHUU U PEAIIBHOMN KU3HMU.

JlencTBuTenbHble  uyKcna.  PanMoHalmbHbIE WM UPpAlMOHAIbHBIE  YHUCIIA.
Apudpmernyeckue omepauuu ¢ ACHCTBUTENbHbIMH  yuciaamu. [IpubnrxkeHHble
BBIYMCIICHU, [IPAaBUila OKPYIJVIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nenbiM nokaszateneM. CrannaptHas ¢opma 3amucu JAEMCTBUTEIBHOTO
yucia. Mcnons3oBanue mnoaxoisuieil Gopmbl 3amucu JACHCTBUTENBHBIX YHUCEN IS
peLIEeHUS NPAKTUYECKUX 3a7a4 U [IPEICTABICHUS JAHHbIX.

Apudmernyeckuii KOpeHb HaTypaJibHOM cTeneHu. [leicTBus ¢ apudMeTnuyecKuMu
KOPHSIMU HATYpPaJIbHOM CTEIEHHU.

CuHyc, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YMCIIOBOT'O apr'yMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa 1 TOKIEeCTBEHHBIE MPE0OpPa30OBAHUSI.
[IpeoGpazoBanue TPUTOHOMETPUYECKHUX BBIPKEHUM. OcHoBHbIE

TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-palMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YPABHEHUI.
[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKHX 3a]1a4 U 33724

U3 Pa3IMYHBIX 00JIaCTeH HAYKU U PeaTbHOM KU3HH.

DOyHkuuu U rpapuxkun
OyHk1ms, cnocobsl 3aganus GyHkiuu. ['paduk dyakuun. Bzaumuo oOpaTHbie

GyHKIMU.
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHud Qynkmuu. Hymu dyHkuum.

[TpoMesxyTKH 3HAKOTIOCTOSTHCTBA. UeTHbIC 1 HeYETHBIC (YHKITUH.
CrenieHHas GyHKIMA C HATypaJbHBIM W IENBIM  Toka3zareneMm. Ee cBoiicTBa

u rpaduk. CBoiicTBa 1 rpad UK KOPHS N-0 CTEIICHHU.
Tpuronomerpuyeckass OKpy>XKHOCTb, ONPEIETICHUE TPUTOHOMETPUUECKUX () YHKIIUH
YUCJIOBOTO apryMEHTA.

Hauyajia MmaTeMaTH4eCKOI0 aHAJIN3a
ITociieqoBaTEIILHOCTH, CIOCOOBI 3aJlaHUS MOCJIEIOBAaTEIILHOCTEH. MOHOTOHHBIC
OCJIE0BATEILHOCTH.



Apudmernueckass W TeoMeTpUuecKas Nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckass mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TI'e€OMETPHUECKON
nporpeccun. @opmyra CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MPOTPECCHH ISl PEIICHUS
peasbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa.

MHuoxxecTBa U JIOTHUKA

MHOXecCTBO, omnepanud HaJl MHOXecTBamHu. Jluarpammbl Oiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO —armmapara JJisi ONUCAHUA  PEalIbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX IPEAMETOB.

Onpenenenue, TeopeMa, CIeACTBUE, T0KA3ATENBCTBO.

11 KJIACC

YucJjia 1 BLIYUCJICHUA

HartypanbHbie u nenple yncina. [[pu3Haky JeTMMOCTH LENBIX YACEIL.
CreneHb ¢ pallMOHANBHBIM NOKa3aTesneM. CBOKCTBA CTEIICHH.
Jlorapudwm uucna. Jlecaruunsie U HATYpaJbHbIE JIOTAPUPMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeobpazoBaHue BEIpOXKEHUH, COJIEPIKAITUX JTOTAPUDMBL.

[IpeoOpazoBanue  BBIpAXEHUM, COACPKAIIMX CTENEHW C  PaIlMOHAIBHBIM
MIOKAa3aTeJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE ypaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

Cuctembl JNMHEHHBIX ypaBHEHUW. PemieHrne NpHUKIagHBIX 3a4ad C MOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHECHUH.

CucTemMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHHUI0 MAaTEMaTHYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaIbHOM KU3HH.

DOyHkuuu U rpapuxkun

Oyukmus. [lepuogndyeckue QyHkuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MUHIMYMBI pyHKIMH. Hanbomnpiiee 1 HanMeHbllee 3HadeHre QyHKIIUN
Ha MPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpauKu.

[lokazarenpHass u norapudmudeckas GyHKIHH, WX CBOWCTBA W TpaduKu.

Hcnonb3oBanne rpadukoB PYHKIHIA AJ1s1 pEIICHUS YPABHEHHUH 1 TMHEHHBIX CUCTEM.

Ucnonp3oBanue rpadukoB  (PyHKOUN [ HCCIEJOBAaHUS  MPOIECCOB U

3aBUCUMOCTEH, KOTOpPhIE BO3HUKAIOT MPU PEIICHWH 3aJad M3 JAPYyTrux Yy4eOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

Hauaja MmaTeMaTH4eCKOro aHAJIu3a

HemnpepoiBuble ¢Qynkuuu. MeToj HHTEpBAJIOB JUisl PEUICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 pu3nuecKkuil CMbICI MPOU3BOIHOM.



[IpousBoaHble 3eMeHTapHBIX QyHKUIUNA. DOpMyIbl HaXOKIEHUS TPOU3BOJIHON
CYMMBI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHre NPOU3BOAHOM K HCCIEAOBAHMIO (PYHKIMI Ha MOHOTOHHOCTb
1 SKCTpeMyMbl. HaxoxieHre HanOoIbIIero 1 HAMMEHBIIETO 3HAYeHUs! (DYHKLIMHM Ha OTPE3KE.

IIprMeHeHnue nporu3BOIHON 1JIs1 HAXO0XKIACHUS HAaUJTY4YILETO PEIIEHUs B IPUKJIIAIHBIX
3aJa4ax, sl ONpeNEIeHHsI CKOPOCTH MPOLecca, 3aJaHHOrO (popMysIoi iu rpaduKoM.

[lepBooOpa3znas. Tabnuma nepBooOpa3HbIX.

Wurerpan, ero reoMerpuieckuii 1 (pusnveckuil cmbici. Brluucienue uHrerpana
o ¢popmyiie Hetotona—Jlenouuna.

NPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiacce oOydaromuiicss HOJy4UT CAEAYIOLIUE TPEAMETHBIE
pe3ybTaThI:

Yuciia ¥ BbIYUCICHUA:

OTIEPUPOBATH MOHATUSIMHU: PALIMOHATILHOE U JEUCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS
U JIeCATUYHAS IPOOb, IPOLICHTHI;

BBITIOJIHSITH apr(METUUECKHE OMEpPalH C PallMOHATBHBIMU U JEHCTBUTEILHBIMU
YUCIIAMU;

BBITIOJHATH TPUOIUKEHHBIE BEIYMCIICHUS, UCTIONB3YsI PABUIIA OKPYTJICHUS, IEaTh
IPUKUIKY U OLIEHKY Pe3yJIbTaTa BEIYUCIICHUM;

OIEepUpPOBATh MOHATUSMU: CTENEHb C LEJIbIM TOKa3areiaeM, CTaHaapTHas dopma
3allUCH  JIEMCTBUTEIBHOIO YHMCJA, KOPEHb HATypaJlbHOW CTEIEHH, MCIIOIb30BaTh
HOJIXOJISAIIYI0 (POPMY 3aMHUCH ASHCTBUTENBHBIX YUCEN JUIsl PEIICHUS] TPAKTUYECKUX 3a/1a4
Y IIPEJICTABJIICHUS TaHHBIX;

ONEPUPOBATh MOHATHSIMU: CHUHYC, KOCUHYC M TAaHI€HC IPOM3BOJIBHOIO YIJIa,
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yrila 4Yepe3 OOpaTHbIe TPUTOHOMETPHUYECKUE
byHKIHM.

YpaBHeHUs M HEPABEHCTBA:

ONEPUPOBATh IOHATUSMU: TOXKJIECTBO, YPaBHEHHWE, HEPABEHCTBO, ILEJOE,
palMOHANIBHOE, HWPPALHUOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BBITIONIHATH MPEoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKCHHN H  periaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS;

BBITIOJIHATh MPEOOpa30BaHUsl LENbIX, pAlUOHAIBHBIX W HUPpPAlUOHATBHBIX
BBIPQXKCHUN M PEIATh OCHOBHBIE THUIIBI LEJbIX, PALMOHAIBHBIX W UPPAUMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MPUMEHATh YPABHEHUS M HEPABEHCTBA JUISl PELICHUS MATEMATUYECKUX 3a4a4 U
3a/1a4 U3 Pa3IUYHBIX 00JIaCTe HAYKU U peaIbHOM )KU3HH;

MOJICIMPOBATh peajbHbIE CUTYaIlMU Ha S3bIKE aiareOpbl, COCTABIATH BbIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA IO YCIOBUIO 3aJa4d, HCCIIENOBATh IOCTPOEHHBIE MOJIEIH
C UCIIOJIb30BaHUEM alllapara ajareopsbl.



DYyHKIUH U I'PAPUKHU:

ONEepUPOBATh MOHATUAMHU: (YHKUUSA, CHOCOOBI 3aJaHus (PYyHKIUH, 00JacTh
OIpEJENICHHS] U MHOXECTBO 3HaYeHUN (PyHKIMH, Tpaduk QyHKIMH, B3aUMHO OOpaTHbIE
dyHKIMM;

ONEepUPOBATh MOHATUSMH: YETHOCTb WM HEYETHOCTh (PYHKUUHU, HYIU (PYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

MCIIOJIb30BaTh rpaduKu (PYHKIMM U1l pelieHusl ypaBHEHUH;

CTPOUTh W YWUTaTh TrpaduKU JUHEHHOW (YHKUMH, KBagpaTUUHON (DYyHKIIMH,
CTeNeHHOW (DYHKIIMU C LIeJIbIM MTOKa3aTeseM;

UCIO0JIb30BaTh rpaduku QYHKIUN AJI1 UCCIAEAOBAHUS MPOLECCOB U 3aBUCUMOCTEN
OpU pelIeHUH 3a7ad U3 JIPYTrux YYEOHBIX MPEIMETOB U peallbHOM >KU3HU, BBIPAXKaTb
(dopMynamMu 3aBUCUMOCTH MEXIY BETUUMHAMMU.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

OIIEPUPOBATH MOHITHAMH: ITIOCIICAOBATEIIBHOCTD, apru(MeTHIecKast U TeOMeTpruIecKast
POTPECCHU;

OIepUPOBATH MOHATHIMH: OCCKOHEUHO yOBIBAIOIIAsl FTE€OMETPUYCCKasl MPOTPECCHs,
cymMMa OE€CKOHEUHO YOBIBAIOIIECH reOMETPUUECKOM MPOTPECCHH;

3a]1aBaTh MOCIIEA0BATEILHOCTH PA3TUYHBIMU CIIOCOOAMU;

UCTIONIB30BaTh CBOMCTBA TIOCIIEOBATEIBHOCTE W TIPOTPECCHUU ISl PEIICHUS
peasTbHBIX 337129 MPHUKJIATHOTO XapaKTepa.

MuokecTBa U JIOTUKA:

ONIEPUPOBATH NOHATUSMH: MHOYKECTBO, OIIEPALIMU HAJl MHOXKECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONKWCAHUs PeajbHbIX

IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a49 U3 JPYTHX y4eOHBIX MPEAMETOB;
OIIEPUPOBATH IOHATUAMU: ONIPEAEIICHUE, TEOPEMA, CIIEICTBUE, T0KA3ATENBCTBO.

K xoniy o0y4yenust B 11 kiacce oOydaromuiics mogyquT CIEIYIONINE MPEeIMETHBIC
pEe3yJIbTATHI:

Yucia 1 BLIYUCICHUA:

ONEPUPOBATHh MOHATHUSIMHU: HATYPAIBHOE, LIEJI0€ YHCIIO, UCIIOIb30BaTh MPU3HAKU
JENMMOCTH LEJIBIX YUCEII, PA3JIOKEHUE YUCIIA HA IPOCTHIE MHOXKUTEIIN JIJIS1 pELICHNS 3a/1a4;

ONEPUPOBATH IIOHATHUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM;

OTIepUPOBATh TOHATHSIMH: JOrapudM UYWCTa, JACCITHUYHBIE W HATypaJbHBIC
norapumbl.

YpaBHeHUs 1 HEPABEHCTBA:

MIPUMEHSTh CBOMCTBA CTENEHU [JIsi MPeoOpa3oBaHMsI BHIPAXKEHUH, ONEPUPOBATH
MOHATUSIMM: TIOKA3aTEJIbHOE YPAaBHEHUWE W HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI
MOKA3aTeJbHbIX YPABHCHUN U HEPABEHCTB;

BBITIOJIHATH MPE0OPa30BaHUS BEIPAXKEHUH, COIepKaIlUX JIorapu(Mbl, OIEPUPOBATH
MOHATUAMU: JIOTApUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHbBIEC THIIBI
norapuMUYECKUX YPaBHEHUI U HEPABEHCTB;



HaxOJIUTh PELIEHNS IPOCTENIIINX TPUTOHOMETPHUECKUX HEPABEHCTB;

ONEPUPOBATH MOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHHI U €€ PEIICHUE, UCIIOJIb30BaTh CUCTEMY JJMHEWHBIX YPAaBHEHUH JUIS
peleHns NPakTUYECKUX 3a1ad4;

HaxOJIUTh PELICHHS IPOCTEUIINX CUCTEM U COBOKYITHOCTEN PAllMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB;

MOJIEJIUPOBATh peajbHbIe CUTYAIlMH Ha S3BbIKE alreOpbl, COCTaBIATh BbIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U CUCTEMBI IO
YCIIOBHIO 3aJ]a4i, UCCIIEJJ0BATh NOCTPOEHHBIE MOJEININ C UCIOIb30BAHUEM allapara ajreOpsl.

DYyHKIUH U ITPaPUKH:

OTIEPUPOBATH MOHITUSIMHU: TIEpUOIUUECcKast (PYHKIUS, MPOMEKYTKA MOHOTOHHOCTH (DYHKITUHU, TOUKHU IKCTpeMyMa (PyHKIIUH,
HauOoJbIIee U HAMMEHbIlIee 3HaUeHUs] (DYHKIIMM Ha MPOMEXKYTKE, MCIIOJIb30BaTh UX JJIsl MCCIEeNOBaHUS (YHKIUH, 3aJaHHOU
rpadukoM;

OTIEpUPOBATh  TMOHATUSAMH:  TpauKku  TMOKA3aTeNbHOM,  JOTapU(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIHH,
N300paXkaTh WX HA KOOPJIMHATHOM IJIOCKOCTH M MCIOJIb30BATh JIsl PEIICHUs] YPAaBHEHUN U HEPABEHCTB;

U300pakaTh HAa KOOPJAWHATHOM IUIOCKOCTH TpaduKW JIMHEWHBIX YpaBHEHHH W MCIOJIb30BaTh UX JJIA PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHU;

UCIIOJIb30BaTh rpaduKu PYHKIUHN IS KCCIIEIOBAHUS TIPOLIECCOB U 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX AUCIUILINH.

HayvaJjia MaTeMaTH4eCKOI0 aHAIM3A:

OTIepUPOBATH MOHATUSIMU: HEMPEepbIBHAS (DYHKIIHS, MPOU3BOIHAS (DYHKIIMH, UCTIONH30BATh FTEOMETPUUECKUN U (PU3NIECKUI
CMBICJI IPOU3BOJHOM JJIs1 PELLICHUS 3a1a4;

HAXOJUTh IPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHH, BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO (DYHKITUH;

MCIIOJIb30BaTh TPOU3BOJIHYIO IS MCCIEAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH M DKCTPEMYMBI, IPUMEHATH PE3yIbTaThI
MCCJIEI0BAaHUS K TIOCTPOCHHIO TPa(UKOB;

WCNOJIB30BATh  IPOW3BOJHYK) Uil  HAXOXKJACHUS HAWJIYUIIErO0 PELICHUS B IPUKIAJHBIX, B TOM YHCIIE COLMAIIBHO-
SKOHOMHUYECKUX, 3a/1a4ax;

OTIEpUPOBATH MOHATUSIMHA: IEPBOOOPA3HAS U MHTETPAJI, TOHUMATh TEOMETPUYECKUI 1 (PM3HUECKHUI CMBICT HHTETpAa;

HAaXOJUTh TEPBOOOpPA3HBIC JIIEMEHTAPHBIX (YHKIHHA, BBIYHUCIATH WHTErpan 1o ¢opmyne Herorona—JlenOnuma;

pemiaTth MOpPUKIAJAHBIE 3aJauyd, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKOTO U (PU3UUECKOro Xapakrepa, CpeACTBaMHU
MAaTEMaTHYECKOr0 aHAJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue paszgena  |[KonudectBo OcHOBHOE coziepKaHUE OCHOBHBIE BUbI AEATEIBHOCTH
(TembI) Kypca 4acoB oOy4Jaronuxcs
MHOXkecTBa pallMOHAIbHBIX 14 MHOoXkecTBO, onepanun Hcnoab30BaTh TEOPETUKO-

U ICCTBUTENIbHBIX YUCEN.
PanronanbHbie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOXKECTBaMU. JluarpaMmsl
Diinepa—BeHHa.

PanmonanpHbie unciia. OOBIKHOBEHHBIC
U JIECATUYHBIE APOOH, TIPOIICHTHI,
OECKOHEUHbIE IEPUOIUIECKUE APOOH.
Apudmetnyeckue onepanuu

C palMOHAIbHBIMHU YUCIIAMH,
npeoOpa3zoBaHUs YHCIOBBIX
BeIpakeHUi. [Ipumenenue apodeii u
IPOLICHTOB JIJIs1 PEILIEHUS] TPUKJIIATHBIX
3aJ1a4 U3 pa3IMYHbIX OTPACIICH 3HAHUN
Y pEaJIbHOU JKU3HU.

JlercTBUTENIbHBIE YHCIIA.
PanyonanbHble ¥ HppallMOHAIIbHbBIE
gucia. ApudMeTHIeCKIe onepanuu

C JEUCTBUTEIbHBIMU YHUCIIAMH.
[TpubOnn>keHHbIE BBIYUCIICHUS, PABUIa
OKpYTJIEHUS, MPUKUIKA U OLIEHKA
pe3yabTaTa BhIYUCICHHM.

MHO>KECTBCHHBIN armapaT

JUTSL OTTUCAHUS X0J1a PEIICHUS
MaTeMaTUYECKHX 3a/1a4, a TAKIKE
pCabHBIX TIPOIIECCOB U SIBJICHUH,

IIPY PEIICHUY 33714 U3 APYTHX
y4eOHBIX MTPEAMETOB.

OnepupoBaTh MOHSITUSIMU:
paIMoHaIbHOE YHCIIO, ACHCTBUTEIIBHOE
YHCII0, OOBIKHOBEHHAsI IPOOD,
JECATUYHAS APOOb, MPOIICHTEHI.
BoInoaHATH apuMeTHICCKHUE
OTIepaINH C PAITMOHATBHBIMHU U
JIEMCTBUTEIILHBIMU YHCJIAMH;
MPUOJIMKCHHBIC BRIYUCIICHHUS,
WCITOIB3Ys MpaBUjla OKPYTIICHHS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yibTaTa BEIYUCICHHM.
OnepupoBaTh MOHATHUSIMU:
TOXJIECTBO, YPaBHECHHE, HEPAaBEHCTBO;
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ToxmecTBa U TOXIECTBEHHBIC
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelnieHne
HepaBeHCTBA. MeTo HHTEPBAJIOB.
Pemrenue nensix u ApoOHO-
paloHANBHBIX YPaBHEHHUH U
HEPaBEHCTB

LI€JI0€ U pallMOHAIBHOE YPAaBHEHHUE,
HEPABEHCTBO.

BbInoJiHATH Npeodpa3oBaHMs LETbIX
U PALlMOHATBHBIX BBIPAKEHUN.
PemiaTh OCHOBHBIE TUITBI LIEJBIX
UPpaLMOHANBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paloHabHbBIE
ypaBHEHHS 1 HEPABEHCTBA

JUTSL pelIeHUs] MaTeMaTUYecKuX 3a1a4
W 337124 U3 Pa3IMYHbIX 00JacTeil HayKu
Y PEAJIbHOM KU3HU

Oyukimn u rpaduku. CTeneHb
C IIEJIBIM TTOKa3aTeseM

OyHKIM, CIOCOOBI 3a1aHUs PYHKITHH.
B3aumuo ob6paTtubie pyHkiuu. ['padux
GyHKIHH.

OO6nacTpb ornpeaeeHuss ¥ MHOXKECTBO
3HaueHu# Qyukuu. Hynmu ¢pyskmmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
UYeTHble U HEYETHBIE () YHKIIHH.
CrereHb C 11eI6IM TIOKa3aTesIeM.
CranpapTtHas ¢hopma 3amucu
JNEUCTBUTEIIBHOTO YHCIIA.
Hcnonp30BaHue MOAXOASIICH (GOPMBI
3aMuCH ICUCTBUTEIBHBIX YUCE

JUTS PETIICHUS TPAKTUICCKUX 337129

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHSITUSIMU:
GbyHKIMSA, CIIOCOOBI 3adaHuUs
GyHKIMH, B3aMMHO 0OpaTHBIE
GbyHKIMH, 00J1aCTh ONIPEACIICHUS
¥ MHOXECTBO 3HAYCHUH (PyHKIINH,
rpaduk GyHKIIUN; YETHOCTD

Y HEYETHOCTh (PYHKITUH, HYJIHA
GyHKINUU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

BoinoHATH npeodpa3oBaHus
CTETICHEH C IIeITBIM MTOKa3aTeIeM.
Hcnonp30BaTh CTaHIAPTHYIO
dbopMy 3anucu ACHCTBUTEIHHOTO
qHCIIa.
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CrenenHas QyHKIUS C HATypaJbHBIM
U LeJIBIM TTOKa3aTelieM. Ee cBolicTBa 1

rpadux

DopmyaupoBarhb

1 WULJIIOCTPUPOBATH rpaduyecKku
CBOICTBA CTENEHHOW (PYHKIUU.
BripaxaTth ¢popMy1aMu 3aBUCUMOCTHU
MEXKy BETUYMHAMU.

HUcnonb3oBats nugposbie

pecypchbl ISl IOCTPOCHUS

rpadukoB GYHKIIMH U U3yUESHUS

UX CBOWCTB

ApudMeTHIECKUIN KOPECHb
N—O# CTENEHHU.
HNppanuoHanbHble ypaBHEHUS
Y HEPAaBEHCTBA

18

ApudmeTndyeckuii KOpeHb
HATYpAJIBHOU CTENEHU. [JerncTBus

¢ apu(MeTUUYECKUMH KOPHSIMHU N—0ii
CTEIICHHU.

Pemenne uppanmoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CgoiicTBa 1 rpaduK KOpHsI N-0ii
CTEIICHU

DopMyJIMPOBATDH, 3ANIUCHIBATH

B CUMBOJIMYECKOU popme

U WTKOCTPUPOBATH IPUMEPAMH
CBOMCTBA KOPHS N-OU CTEIICHMU.
BbInoJHATH peoOpa3oBaHus
MPPALMOHAIBHBIX BEIPAKEHUM.
PemaTts OCHOBHBIC THIIBI
MPPALMOHAIBHBIX YPABHEHHI

Y HEPABEHCTB.

IIpumMeHATH AJ151 peleHnst
Pa3JIMYHBIX 32/1a4 UPPALMOHATIbHbIE
YpaBHEHHUS 1 HEPABEHCTBA.
Ctpoutb, yuTaTh rpaguk KOpHs N-oi
CTEIICHH.

HUcnoab3oBaTh HU(PPOBBIE pecypehbl
JUIs1 TOCTpOeHUsI TpauKOB PyHKIIHIA
Y U3y4YE€HUS UX CBOMCTB
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@OopMyJIbl TPUT OHOMETPHH.

22

CuHyc, KOCHHYC ¥ TAHT€HC YUCIOBOTO

OnepupoBath NOHATUSIMH: CUHYC,

Tpuronomerpuueckue apryMeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHI'€HC IIPOU3BOJILHOIO

YPaBHEHUS Y AQPKTAaHI'€HC YHCIIOBOI'O ApryMEHTA. yria.
TpuroHomeTpruyeckast OKpyKHOCTb, HUcnonb3oBars 3an1uch
ONPEAEICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBHOIO yTiia yepe3 oOpaTHbIe
(GyHKIUN YUCIIOBOTO apryMEHTa. TPUTOHOMETPUUYECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BeinoHATH Npeodpa3oBaHus
dbopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUM.
TPUTOHOMETPUUECKUX BBIPAKECHUM. PemiaTe OCHOBHBIE TUIIBI
Pemienne TpuroHoOMeTpUYECKUX TPUTOHOMETPUUECKUX YPABHEHUMN
YPaBHEHU M

[locnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CITOCOOBI OnepupoBaTh NOHATHAMMU:

U TIpOrpeccuu

3a1aHus MOCIEA0BATEIBHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reoOMeTpUIecKast
nporpeccun. beckoneyHo yOriBaromas
r€OMETPUYECKas MPOrPECCHSL.
CyMMa OECKOHEUHO YOBIBAIOIIICH
FeOMETPUUECKON IPOTPECCUH.
dopMyIa CI0KHBIX POLEHTOB.
Hcnonp30BaHue nNporpeccuu

JUISL pellIeHUs! pealbHbIX 3a/1a4
MPUKIIAHOTO XapakTepa

MOCJIEI0BATEIbHOCT,
apudmeTryeckas u reoMeTpruueckas
MIPOrpeccun; OECKOHEUHO YOBIBAOIIIASL
reoOMETPHUYECKas MPOrPeccHsi, Cymma
OeCcKOHEeUHO YOBIBarOIICH
r€OMETPUUECKOIN IPOTPECCHUH.
3amaBaTh 0OCJIE10BATEIBHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH GOpMY.Iy CJIOKHBIX
MPOIEHTOB JIJIsl pelieHHus 3a/1a4

W3 peajbHOU NMPAKTUKU

(c UCTIOJIB30BAHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATEIILHOCTEN U MPOrPECCUI
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JUTSL pEIICHUS PeaTbHBIX 3a1a4
NPUKJIATHOTO XapaKTepa

[loBTOpEHUE, 06001IEHHE, 3 OcCHOBHBIE MTOHATHUS Kypca aJreopbl IIpuMeHATH OCHOBHBIE TOHATHUS Kypca
cUCTeMaTH3allns 3HaHUH ¥ Ha4aJl MaTeMaTHYECKOTO aHalln3a anreOpbl U Ha4al MaTeMaTH4YEeCKOTO
10 knacca, o0o0mieHne aHaJM3a JUIsl peIieHus 3a1a4
¥ cUCTEeMaTH3aIlisl 3HAaHUIA U3 peaNbHOM KU3HU U JPYTUX
IIKOJIBHBIX TUCIUTUTHH
OBILIEE KOJIMYECTBO 68
YACOB ITO ITPOI'PAMME
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11 KJIACC

[IOKa3aTEeJIEM.
[loka3zarenbHast QyHKIIMS.
[loka3zaTenbHble ypaBHEHUS
U HEpaBeHCTBA

nokazateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKEHUI,
COJIEpIKaIINX PAIlHOHAIBHEIC CTETICHH.
[TokazaTeNbHBIC YPaBHEHUS

Y HEPAaBCHCTRA.

[TokaszatenbHas QyHKIIHSI, €€ CBONWCTBA
U rpaduk

HaumenoBanue paznena  |KonuuecTBo OcHoBHOE coiepKaHue OcCHOBHbIE BUJIBI ICSITEILHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Crenens ¢ palliOHAIBHBIM 12 Crenens ¢ paruoHAIbHBIM ®opmyJIHpoOBaThH, 3aNIUCHIBATH

B CUMBOJIMYECKOU popme

Y WITIOCTPUPOBATh IPUMEPaMH
CBOMCTBA CTEIECHHU.

IIpyMeHATH CBOMCTBA CTEIICHU

JUTSl Tpeo0pa3oBaHusl BbIpaKEHHI.
d®opmyaupoBaThb

Y WIJIIOCTPUPOBATH IPapuyecKu
CBOMCTBA MOKa3aTeIbHON (QYHKIINH.
PemiaTe OCHOBHBIE TUIIBI
II0KA3aTeJIbHbIX YPABHECHUN

Y HEPABEHCTB.

HUcnouab3oBaTth nn@poBbIe pecypchbl
JUISL TTIOCTPOCHMS TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudgmudeckue ypaBHEHUS
1 HEPABEHCTBA

12

Jlorapudwm uncna.
JlecsiTHUHBIC U HATYpaTbHBIC
JorapuMmel.

[IpeoOpazoBaHue BEIPAKCHHM,
CoJIep KaIIHX JIOTapu(PMBbI.
JlorapupmMudeckue ypaBHESHUS
Y HCPaBEHCTBA.

D®opMyJIMPOBATDH, 3ANIUCHIBATH
B CHMBOJIMYECKOH (popme

1 WIJIOCTPUPOBATH NPUMEPAMH
CBOMCTBA Jorapudma.
BoinoaHATh npeobpazoBaHus
BBIPAXKEHHH, COJIEpKAIAX
norapuMsl.
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Jlorapudgmuyeckas GyHKUUSA, €€
CBOICTBA U rpadux

DopmyaupoBaThb

U WJLJIIOCTPUPOBATH rpapuueckn
CBOICTBA JOrapu(PMUUYECKON PYHKITHH.
PemiaTh OCHOBHBIE TUIIBI
Jorapu(pMUUECKUX ypaBHEHU N

Y HEPABEHCTB.

Hcnonb3oBaTh HU(PPOBLIE pecypChl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI

Y U3YUYCHHS X CBOMCTB.
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHUS

MaTeMaTUKU
Tpuronomerpuyeckue Tpuronomerpudeckre QyHKIINHU, UX OnepupoBathb
(GYHKIIUU 1 UX TpaduKy. CBOICTBa U TpaUKH. MOHSITHEM TepuonyecKas QyHKIIHS.
Tpuronomerpuueckue [Tpumepsl TPUTOHOMETPUYECKUX CTpouTh, aHATU3UPOBATD,
HEpaBEHCTBA HEPABEHCTB CPaBHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (DYHKIIUM.
DopMyJIHPOBATH

1 WJJIIOCTPUPOBATH rpaduuecKu
CBOWCTBA TPUTOHOMETPUUECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUYECKUE
HEPABEHCTBA.

HUcnoab3oBaTs rpapuku

JUISL PELICHUSI TPUTOHOMETPUYECKUX
HEPABEHCTB.
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HUcnonb3oBaTs HU(PPOBLIE pecypehbl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUsS UX CBOMCTB

[IpoussonHas. [Ipumenenue
IIPOU3BOIHOU

24

HenpepoiBubie pyHkimu. Meton

HWHTCPBAJIOB JIJI PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKIUU.
I'eomerpuueckuit u puzHUECKuit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE ATIEMEHTAPHBIX
¢bynkuuit. [IponsBoaHast CyMMBl,
IPOU3BEACHUS, YACTHOTO QYHKIIUH.
[IprumeneHnne npon3BOIHOM

K UCCIeA0BaHUIO () YHKIIUMA

Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxnenne HauOoJIbIIErO

Y HaMEHBIIIET0 3HaYCHUS PYHKITUU
Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOIHOM

JUIS1 HAXOKICHHS] HAWITY YILIETO
peleHns B IPUKIIAIHbIX 3a7a4aX,
IUIsL OIIPEACIIEHUS CKOPOCTH IpoLecca,
3alaHHOTO (POpMYIOH miH rpadukom

OnepupoBaTh NOHATHSMM:
HerpepbIBHAs P YHKIIHS; TPOU3BOIHAS
byHKIUY.

Hcnoab30BaTh reOMETPUYECKUI

1 (pu3nUeCcKuil CMBICI MPOU3BOTHOM
JUISl pENIEHUS 3a/1au.

HaxoauTh mnpou3BOJIHBIC
AJIEMEHTApPHBIX (DYHKIINH,
BBIYMCJISITH IPOU3BO/IHBIE

CYMMBI, IPOU3BEICHUS, YACTHOTO
GbyHKIHIA.

HUcnouab30BaTh NPOU3BOIHYIO

JUTs icclieToBaHusl (QyHKIIUN

Ha MOHOTOHHOCTb M SKCTPEMYMBHI,
NPUMEHATH Pe3yJIbTAThI
HCCJIeIOBAHUSA K IIOCTPOCHUIO
rpaduKoB.

IIpuMeHATH IPOU3BOIHYIO

JUIS1 HAXOKICHUS] HAMITYYIIEr O
peuieHus B IPUKIaAHbIX, B TOM YHCIIE
COLMAIIBHO-3KOHOMHMYECKUX, 3a7a4ax.
3HAKOMUTBHCH ¢ UCTOPHUEH Pa3BUTHS
MaTeMaTH4EeCKOIo aHalln3a
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MHTerpan u ero npuMeHeHUs

IlepBooOpa3nas. Tabauna
EPBOOOPA3HBIX.

NHuTterpai, reomeTpuyeckuit

U (PU3MYECKUI CMBICI UHTErpaJa.
Brruucnenue unrerpana no popmysne
Herorona—JleiiOaura

OnepupoBathb NOHATHAMMU:
nepBooOpa3Hasi, UHTErpal.

Haxoautsb nepBooOpasHbie
3IIEMEHTAPHBIX (PYHKIIHIT; BLIYUCIATH
MHTETrpai mo popmyJie
Herorona—Jleitbuuia.

3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHS
MaTeMaTUYEeCKOTO aHaJH3a

CucTtembl ypaBHEHHUI

12

CucTtembl TMHEWHBIX YPABHEHUIA.
Pewienre npukiaaHbIx 3a1a4

C IIOMOIIIBIO CUCTEMBI JINHENHBIX
YpPaBHEHHM.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, TOTapU(PMHUUECKUX
YpPaBHECHUN U HEPABEHCTB.
Hcnons3oBanue rpadukoB G yHKIIHIMA
JUISl PEIICHUS] YPABHEHNUN U CUCTEM.
[IpuMeHeHe ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 3a/1a4

U3 Pa3IUYHBIX 00JacTeil HayKu

Y PEaJbHOU JKU3HU

OnepupoBaTh NOHATUSIMU CUCTEMA
JIMHEWHBIX YPaBHEHUH U €€ pellICHUE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YpaBHEHHUM JIJIs1 pEUICHUS
MPaKTUYECKUX 33/1a4.

HaxoauTs pemieHus mpoCcTeNmmx
CHUCTEM M COBOKYITHOCTEM
palHOHAJIbHBIX YPaBHEHUN

Y HEPABEHCTB.

HUcnonb3oBaTh rpaduku ¢ yHKIIHANA
JUISL pELLICHUS] YPaBHEHUMN.
MopneaupoBaTh peajibHbIE CUTYALIMU
Ha SI3BIKE aNreOphl, COCTaBISATh
BBIPA)KCHUS, YPABHEHH S, HEPABECHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOEHHbIE

MO/eJIM C HCTIOJIb30BAaHHUEM amIapara
anreopsl
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HarypanbHeie u niensle yucia

Harypainbnsbie u Liesnble yncia
B 3aJ1a4aX U3 PEAIbHOU KU3HMU.
[Ipr3HaKy AEeIMMOCTH LENBIX YUCEIT

OnepupoBatb NOHATUSIMH:
HaTYpaJIbHOE YUCIIO, LIEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LIEJIBIX YHCEJI, PAa3JI0KEHUE YHCTIa

Ha MPOCTHIE MHOXKHUTENHN JJIs1 PEIICHUS
3aja4

[loBTOpEeHue, 06001ICHHE,
CHCTEMAaTH3aIIUs 3HAHUH

18

OCHOBHBIE MMOHATHUS Kypca anreopsl
M HayaJl MaTEMaTHYECKOr0 aHaIn3a,
000011[eHHEe U cCUCTEMAaTH3alus 3HaAHUI

Pemats npukiaaHbie 3aga4u

U3 pa3IMYHbIX 00JlacTe HayKu

Y PEabHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX TOHSATHH Kypca anreopsbl
Y HadaJl MAaTEMAaTUYECKOr0 aHaJIN3a.
Boi0upaTth onTuMagbHbIe CIIOCOObI
BBIYMCIICHUM.

Hcnosab30BaTh 1Sl pelieHUs 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (PyHKIIHIA

U rpadukoB

OBILEE KOJIMYECTBO
JACOB II0 ITPOI'PAMME
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DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus
OoOyCJIOBICHa TIPAKTHYECKOW 3HAYUMOCTHIO  METANPEAMETHBIX M TPEIMETHBIX
pe3yNIbTaTOB  OOYYCHHMS TEOMETPUM B  HANpPaBICHUW JIMYHOCTHOTO  Pa3BHTHSA
oOydaromuxcsi, (GopMUPOBaHUS (DPYHKIIMOHATBHOW MAaTEMaTHYECKOW TPaMOTHOCTH,

U3YYCHHS APYTMX YYCOHBIX JWCIHMIUIMH. Pa3BuTHe y 00y4aronmiuxcs MpaBUIbHBIX
NPEJICTAaBICHHA O CYIIHOCTH U TPOUCXOXKACHHM TCOMETPHUSCKHX aOCTpaKIIHiA,

COOTHOIIICHUHM PEATbHOTO W HJCaJbHOT0, XapaKTepe OTPaKCHUS MaTeMaTHYCCKOU
HAyKOW  SIBJICHMA W  TPOIECCOB  pEaJbHOrO0  MHpa, MECTE  T'€OMETPHH
B CHCTEME HAyK M POJIM MAaTEMaTHYCCKOTO MOCIMPOBAHUS B HAYYHOM ITO3HAHUHU
U B IIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PCHHS 00yJarOnIuXcs,
a TaKKe KAYCCTB MBIIUJICHUS, HCOOXOIUMBIX IS aJIallTallid B COBPEMEHHOM OOIIECTRE.

I'eoMeTpus sBIsIETCS OAHUM M3 0A30BBIX MTPEAMETOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK O0OECIICYMBACT BO3MOXHOCTh H3YYCHHUS KaK JIUCIUTUIMH

€CTECTBEHHO-HAYYHOU HAIIPABICHHOCTHU, TaK U TYMaHUTAPHOM.
Jlorndueckoe MbllUIeHHE, (QopMUpyeMoe TMpU M3YYEHUH OO0y4aroluMuUcs

NOHSATUMHBIX OCHOB I€OMETPUU M TOCTPOCHHM LEMOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ PELICHHS T€OMETPUUYECKHUX 3a/1a4, YMEHUE BBIABUTATh U OMPOBEPraTh TMIIOTE3bI
HEIMOCPEACTBEHHO UCIOJIB3YIOTCS P PELIEHNUH 3a7a4 €CTECTBEHHO-HAYYHOT' O IIUKJIa, B
JaCTHOCTH U3 Kypca (PU3HKHU.

YMeHne OpHUeHTUPOBAThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
00JacTsIX AESITENIbHOCTH YesoBeka. OpHUeHTaIMs YeloBeKa BO BPEMEHH U IIPOCTPAHCTBE
— HEOOXOJIMMOE YCIIOBHE €T0 COLIMAIIBHOTO OBITHS, hopMa OTpaKEHHUS OKPY’KAIOIIETO
MUpa, YCIOBHUE YCTIEITHOTO MTO3HAHUS U AaKTUBHOTO IPE0OPa30BaHUs ACHCTBUTEIHHOCTH.
OmnepupoBaHre MPOCTPAHCTBEHHBIMH O00Opa3aMu OOBEIUHSET pa3HbIC BHUIIBI yUeOHOU U
TPYJOBOM AESATEIBHOCTH, SBISETCS OJMHUM U3 MPO(PECCHOHATBLHO Ba)XKHBIX KayecCTB,
MO’TOMY aKTyallbHa 3aj1ada (OPMUPOBAHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHUS KaK Pa3HOBUIHOCTH 00PAa3HOTO MBIIIJICHUS — CYIIIECTBEHHOT'0 KOMITOHEHTA B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

Lenb ocBoeHust mporpammbl yueOHOro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE
oOydeHust — 0011e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE pa3BUTHE O0YUYAIOIINXCS Yepes
oOecrieueHNE BO3MOXXHOCTH TPUOOPETEHHS ¥ WCIOJIB30BAHMS CHUCTEMATHUYECKUX
TCOMETPUYECKUX 3HAHUW W JEHUCTBUU, CHEMU(DUUHBIX TEOMETPHH, BO3MOXKHOCTHU
YCHEUIHOTO MPOAOJKEHUS O00pa3oBaHMsl MO CHEHHAIbHOCTSIM, HE CBS3aHHBIM
C IPUKJIAIHBIM UCIOIb30BaHUEM F€OMETPUU.

[TpuopuTeTHRIMU 3a/lauaMi OCBOCHHS yueOHOro kypca «l'eomeTpun» Ha 0a30BOM
ypoBHe B 10—11 knaccax sBisitoTCS:



dbopMupoBaHuEe TPEACTABICHUS O FEOMETPUU KAaK YaCTH MHUPOBOU KyJIbTYpPHI U
OCO3HAHME €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MHOTOIpAHHMKAaX M TejlaxX BpallleHUs Kak
0 BaXXKHEHIITUX MATEMAaTHUYECKUX MOJIENSAX, TTO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC
ABJICHUS OKPY>KAIOIIET0 MUPA;

(opMHUpOBaHUE YMEHUS pACIIO3HABATH HA YEPTEkKAX, MOJIEIISIX U B PEaIbHOM MHUpPE
MHOTOTPAaHHUKH U TeJia BpallleHuUs,

OBJIAJICHUE METOJIaMHU pEIICHHUs 3aJad Ha T[OCTPOCHUS Ha HM300paKeHUsAX
MPOCTPAHCTBEHHBIX PUTYD;

dbopmMupoBaHue yMEHUS OTIEPUPOBATH OCHOBHBIMU MOHSTUAMH O
MHOTOTpaHHUKaX U TeJlaX BPaIlEHUs] 1 ©X OCHOBHBIMU CBONCTBAMU;

OBJIQJICHUE aJTOPUTMAMHU PEIICHUs]I OCHOBHBIX THUIIOB 3ajad, (OpMHPOBAHHE
YMEHHUS TPOBOJAUTH HECJIOXKHBIC JOKA3aTeJIbHBIC PACCYXJCHUS B XOJI€ pPEIICHUs
CTEepPEOMETPUUECKHUX 3a/1a4 U 33J1ay C MPAKTUYECKUM COJICpKAHUEM;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0Oydaroumxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIE0BATEILCKIUX YMEHHUM, KPUTUIHOCTH MBIIILICHHUS;

dbopmupoBanue GyHKIIMOHATBLHON T'PAMOTHOCTH, PEICBAHTHON T€OMETPHUH: YMEHUE
pacrio3HaBaTh MPOSIBICHUS T€OMETPUYECKUX MOHITHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYyaIlUsSX W TPU HU3YYCHUU APYTUX Yy4eOHBIX IMPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh HMX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJENU, NPUMEHATh OCBOEHHBIN
F€OMETPUYECKUN anmapar [ peleHHs NPaKTHUKO-OPHUEHTUPOBAHHBIX  3aJad,
UHTEPIPETUPOBATH U OLIECHUBATh NIOJIYYEHHBIE PE3YIIBTATHI.

OTnMYuTENFHON 0COOCHHOCTHIO MMPOTPAMMBI 110 T€OMETPUH SIBIISIETCS] BKIIOUEHUE B
KypC CTEpEOMETPUH B Hauaje €ro u3y4eHus 3a7ad, peliaéMblX Ha YPOBHE HHTYUTUBHOIO
MO3HAHUS, W ONpeleieHHbIM 00pa3oM oOpraHu3oBaHHas paboTa Haa HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IPOTEKAaHUE MHTYUTUBHBIX IPOLECCOB, MOTHBUPYET K [JAIbHEHIIEMY HW3YYEHUIO
peIMeTa.

[IpenmouTeHne oTAaeTCs HATIAIHO-KOHCTPYKTUBHOMY METOY OOyYEHHUS, TO €CTh
TEOPETHYECKUE 3HAHHSI HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh HPEIMETHO-
MIPAKTUYECKOM  JIEITENbHOCTH. Pa3BuTHEe  NPOCTPAHCTBEHHBIX  MIPEACTABICHUU
y OoOydJammmuxcsi B Kypce CTEpEOMETPHH MPOBOJUTCS 3a CUET pEIICHHs 3a7ad Ha
co37aHue MPOCTPAHCTBEHHBIX 00Pa30B M 3a/1ay Ha ONEPUPOBAHUE TIPOCTPAHCTBEHHBIMHU
obopazamu.  Cozmanme  oOpa3a  TPOBOAWTCS C  OMOPOW HAa HATVISIHOCTH, a
omnepupoBaHUEe O0pa3oM — B YCIOBHUSIX OTBIEYEHHUS OT HATJAJIHOCTH, MBICIEHHOTO
MU3MEHEHUS €r0 UCXOJHOIO COJIEpPKAHMUS.

OCHOBHBIMH ~ COAEpKATEIbHBIMU JIMHUAMHU yuyeOHOro Kypca «l'eoMerpusi»
B 10-11 «xmaccax sBustorcs: «MHororpaHHukn», «lIpsMple W TIJIOCKOCTH B
npocTpancTBe», «Tema BpaimieHus», «BekTopbl M KOOPAWHATHI B MPOCTPAHCTBEM.
@opMHUpPOBAHUE JTOTUYECKUX YMEHHUU pacnpeiensieTcs He TOJIbKO M0 CO/epKaTelbHbIM
JUHUSAM, HO U 1O rojiaM oOy4eHHsI Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus.



Conepxkanne 00pa3oBaHMS, COOTBETCTBYIONIEE TMPEAMETHBIM  pe3yIbTaTaM
OCBOCHHS TPOTPAMMBI TI0 TEOMETPUH, pPACHpPECICHHBIM 10 TojaM OOy4YeHWS,
CTPYKTYPHPOBAHO TaKMM OOpa30M, 4TOOBI OBIAJCHUE TCOMETPUUYCCKUMH TOHITHUIMHU
¥ HaBBIKAMHU OCYIIECTBISIOCH TOCIIEIOBATEILHO W IMOCTYMATENIbHO, ¢ COOJIOICHUEM
MPUHIIMIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITIOYAINCH B OOIIYI0 CHCTEMY
TCOMETPUYCCKUX TPEACTABICHUA OOYYaIOIIMXCS, PACIIUpss U YIIIyossisi ee, oOpasys
MIPOYHBIC MHOXXECTBEHHBIC CBSI3H.

OO6miee YMCIIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3Yy4eHHUs] y4eOHOro Kypca
«'eometpust» — 102 gaca: B 10 kmacce — 68 yacoB (2 waca B Hemeno), B 11 kiacce —
34 gaca (1 yac B HEZEIIO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTRBO.
[TonsiTue 00 aKCHMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU
U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue TpsAMBIX B MPOCTPAHCTBE:  IEPECEKAKOIIUECH,
napajuieJIbHbIE U CKpeluBaronmecs npsmMsie. [lapamienbHOCTh NPSMBIX U INIOCKOCTEN B
IPOCTPAHCTBE: MAapajlIeNIbHbIE NPSMbBIE B IPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX MPSAMBIX,
NapajuieIbHOCTh MPSMOM U TUIOCKOCTH. YTJIBI C COHAIIPaBIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMA B MpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: NapajuielbHbIE
IJIOCKOCTH, CBOMCTBA MapasuleibHBIX IUIOCKOCTEU. [IpocTeiimme mpocTpaHCTBEHHBIE
burypsl Ha IIOCKOCTU: TETpadAp, KyO, Mmapaiesenumne/, MOCTPOSHNE CEYCHHM.

[lepneHAUKYISAPHOCTh MPAMOM M IJIOCKOCTU: MEPIEHANKYISIPHBIE TPSMbBIE B
IPOCTPAHCTBE, MPSIMBIE MapaJUIENbHbIE U NEPHEHAUKYISPHBIE K MIOCKOCTH, MPHU3HAK
MEPIEHINKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOpEMA O MPAMOW NEPIEHIUKYISIPHON
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IMPSMOU U IJIOCKOCTHIO, ABYTPAHHBIN
YTOJL, JINHEWHBIN yTOJI ABYIPaHHOIO yria. [lepneHauKyIisip 1 HaKJIOHHBIE: pACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOW JO TUIOCKOCTH, MPOEKIUs (UTYPHI Ha
IJIOCKOCTh. [lepreHauKyIIpHOCTh IIJIOCKOCTEM: MPU3HAK NEPHECHANKYISIPHOCTH JBYX
wIockocreil. Teopema 0 TpexX NeprneHIUKyJIIsIpax.

MHororpaHHUKH

[ToHATHE MHOrOTpaHHWKA, OCHOBHBIE 3JIEMEHTBI MHOTIOTPAHHUKA, BBINYKIIBIE U
HEBBINYKJIbICE MHOTOTPAHHUKH, Pa3BEpTKa MHOTOrpaHHuKa. [ [pu3ma: n-yroapHas npusma,
IPaHM W OCHOBaHWSI MPU3MBI, NpsiMas M HAKJIOHHAs NPU3MblI, OOKOBas W TMOJHAs
MOBEPXHOCTh MNpu3Mbl. [lapamnmenenunen, npsSMOYTOJbHBIN MapauICICOUIIE] U €ro
cBoicTBa. [lupamua: n-yrojapHas nupamuia, rpaHud U OCHOBAHUE MUPAMU/Ibl, OOKOBasi U
MOJIHAs MMOBEPXHOCTh NMUPAMUbI, MPABUJIBHAS W YCEUEHHAS NMUpaMHAa. DJIEMEHTHI



npu3Mbl W nupaMmuibl. [lpaBuUiabHBIE MHOTOIPAaHHHUKH: TOHSATHUE MPABHIBHOIO
MHOTOIpaHHMKa, TMpaBWibHAs MpuU3Ma M MpaBWIbHAs NHpPAMUJA, MpPaBUIIbHAS
TpeyroJibHas NMupamua U MpaBUIbHBIN TeTpasap, KyO. [IpencraBieHue o npaBUIbHBIX
MHOTOIpaHHUKAX: OKTA3Ip, N0AeKa’Ap U ukocasap. CedeHus npu3Mbl U TUPAMUIBI.

CummeTpuss B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHTHl CHMMETPUU B NHpPaAMUJAX, Mapajulesieluenax, MpaBUIbHBIX
MHOTOI'paHHUKAX.

BbrunciieHne »31€eMEeHTOB MHOTOIPAaHHHUKOB: peOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOIl MPU3MBI, IJIOIIA b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOMN npu3Mbl. [lnomians 60KOBON MOBEPXHOCTH U
NOBEPXHOCTH MPAaBWIBHONW MUpaMUAbl, TEOpeMa O IUIOAAU YCEYEHHOW MNHpaMHUJIbI.
[Tonstue 06 o6beme. OOBEM TUPAMUIBI, IPU3MBI.

[lono6usie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAYy  IUIOIIAISIMHU
MOBEPXHOCTEH, 00beMaMu TOJIOOHBIX TEJI.

11 KJIACC

TeJia BpameHus

[unuHapruyeckas MoBEPXHOCTh, 00pa3yIomue MUIHHAPUICCKON TOBEPXHOCTH, OCh
IIMHJIPUYECKON moBepxHOcTU. [lunuHap: ocHOBaHMs M OOKOBasi MOBEPXHOCTH,
oOpasyrolas u 0Ch, MIOIIAAb OOKOBOU U MOJTHON MOBEPXHOCTH.

Konnyeckas moOBEpXHOCTh, 0Opa3yroliue KOHUYECKOHW TOBEPXHOCTH, OCh
U BEpIIMHA KOHHYECKoW moBepxHocTU. KoHyc: ocHOBaHME W BepIiinHa, oOpasyromias
U OCh, TUIONIAb OOKOBOW M IOJHON MOBEPXHOCTH. YCEUYCHHBINM KOHYC: 00Opa3yroline
Y BBICOTA, OCHOBAaHUA U OOKOBasi MOBEPXHOCTh.

Cdepa u map: ueHTp, paanyc, IMaMmeTp, IUIoMaas TOBepXHOCTH cepbl. Bzaumuoe
pacrionoxeHne cepsl U IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIomanb cepol.

N306pakeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MWIMHAPA U KOHYCA.
KoMOuHanum Ttenm BpaieHus ¥ MHOTOTPAHHMKOB. MHOTOTPaHHUK, OTHCAHHBIN

okoJo cdepsl, chepa, BmUCaHHAS B MHOTOTPAHHUK, WJIA TEJIO BPAIICHUS.

ITonsitTue 06 o6beme. OcHOBHBIE CBOMcTBa 00BEeMOB Tell. Teopema 00 oOBbeMe
MPSIMOYTOJILHOTO Tapajuieenuneaa u cieactsus u3 Hee. OO0beM IMWIMHIpA, KOHYCA.
O06bem mapa u wiomaab chepeol.

[lomo6ubie Tema B  mpoctpaHcTBe. COOTHOMICHUS  MEXIY  IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TElL.

Cedennsi nunHApa (MapajuiebHO M MEPHEHIAUKYISIPHO OCH), CEUEHHsI KOHYyca
(mapamienbHOE OCHOBAHUIO M MIPOXOJISIIEE Yepe3 BEPIINHY), CEUSHUS Iapa.

BeKTOpr H KOOPpAUHATHI B IIPOCTPAHCTBE

BeKTOp Ha INIOCKOCTH M B IIPOCTPAHCTBC. CnoxxeHue W BbIYUTAHUC BCKTOPOB.
VYMHOXEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa IIO TPpEM HCKOMIIIIAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napauICiICIIuIc/aa. Pemenue 3a1a4, CBA3aHHBIX C IIPUMCHCHHCM



IIpaBWI AEUCTBUM ¢ BekTOpaMu. [IpsmoyroisibHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunatel Bekropa. [IpocTteiinme 3agaun B KOOpAUHATAX. YTOJI MEXIY BEKTOPaMH.
CkansgpHoe TIPOMU3BEICHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY MPSAMBIMU
1 TUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PEILIEHUU TEOMETPUUECKUX 3a/1a4.

NPEAMETHBIE PE3YJIBTATHI

K koniy o6yuyenus B 10 kiacce oOydaromuiics moay4yuT CIEIYIONINE NPEIMETHBIE
pe3yabTaThI:

OTIePUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, TNIOCKOCTB;

NPUMEHSTh aKCHOMBI CTEPEOMETPUH W CIEACTBUA W3 HHUX TMPU PEIICHUH
TeOMETPUYECKUX 33]1aY;

ONEpPUPOBATh TMOHATHAMHU: TAPAJICIBHOCTE W TMEPHeHANKYISIPHOCTh MPSIMBIX
U TUIOCKOCTEH;

KIaccu(UIMpOBaTh  B3aUMHOE  PACHOJIOKEHHE  MPSMBIX W TUIOCKOCTEH
B TIPOCTPAHCTBE;

OIEepUPOBATh MOHATHIMH: JIBYTPAHHBIN YTOJ, TpPaHU IBYTPAHHOTO yria, pedpo

JBYTPAHHOTO YTJIa, IMHEWHBIN YTOJI IBYTPaHHOTO yTJIa, TPaayCcHas Mepa IBYTPaHHOTO YIJia;

ONEepUpPOBATh  TMOHATHSAMH:  MHOTOTPAHHUK,  BBIMYKJIBIA H  HEBBIMYKIIBIHA

MHOT'OTI'paHHUK, 3JICMCHTBI MHOT'OI'PAHHHKA, HpaBI/IJIBHBII;'I MHOTI'OI'paHHHUK;
pacIio3HaBaTb OCHOBHBIC BUJIbI MHOT'OI'PAaHHUKOB (HI/IpaMI/II[a, Impu3sMma,

pSIMOYTOJIBHBIN Mapasuienenumne, Kyo);

KJaccu(UIUPOBATh MHOTOTPAHHUKH, BBIOHMpasi OCHOBAHMS I KiIacCU(PUKALUU
(BBIMTYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAHHUKHU, NMPABUIIbHBIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE TTPU3MBbI, TTapaJIJICIICTIUIIC IbI);

OTIepUPOBATH MOHITUSIMU: CEKYIIas TUIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB;

OOBSCHATH MPUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIONB3YsI METO/I CIIE/IOB;

CTPOUTh CEUYEHHUS MHOTOTPAHHUKOB METOJOM CJIEAOB, BBIMOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y;

pemiath 3aJadyd Ha HaXOXJEHHE TEOMETPUYECKUX BEIUYMH 0 00paslam Wiu
aNropuTMaM, IPUMEHSISI U3BECTHBIC AHATUTUYECKUE METOIBI TTPH PEIICHUN CTAHIaPTHBIX
MaTeMaTUYECKUX 3a/a4 Ha BHIYMCIICHHE PACCTOSHHUA MEXIY JABYMsI TOUKaAMH, OT TOYKU
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEIIMBAIOIIUMUCS TPSIMBIMU;

pemath 3a7a4il Ha HAXOXKICHHE T€OMETPUYECKUX BEIWYMH IO 00pasiam Wiu
aNropuTMaM, TPUMEHSISI U3BECTHBIC AHATUTUICCKUE METObI TIPU PEIIEHUN CTAHIaPTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIYUCIICHHE YTJIOB MEXKTY CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXIY TPSMOU U TIOCKOCTBIO, MEKY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB;

BBIYHCIISATh OOBEMBI W IUIOMAAM TIOBEPXHOCTE MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa) ¢ MpUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXKTY TUIOIIAISTMHU
MOBEPXHOCTEHN, 00beMaMu MOA0OHBIX MHOTOTPAaHHUKOB;



ONEpUPOBATH MOHATUSAMH: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (PUTYPBI;

U3BJIEKATh, npeoOpa3oBbIBaTh U UHTEPHPETUPOBATH uH(pOpMaIHIO
O TNPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (PUTypax, NPEACTAaBICHHYIO Ha 4YepTekax
U PUCYHKaX;

MPUMEHATh T€OMETpUYECKUE (aKThl IJIsi PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOoIaraloiuX HECKOJIbKO IIaroB PEIICHUs, €ClIM YCJIOBUS MPUMEHEHUS 3aJaHbl B
ABHOU (popme;

NPUMEHATh  MpOCTEHIIMEe  MNpOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKallMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJIUTH MPUMEPbl MATEMATUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIEC U KU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHSTH MOJyYEHHbIE 3HAaHUS Ha TPAKTUKE: aHAJIM3UPOBATh PealIbHbIE CUTYalluU
U TPUMEHSATh W3YUYEHHBIE MOHATHA B MPOLECCE TMOMCKA PEUICHUS MaTeMaTUYECKU
chOpMyIMpPOBAaHHON MPOOJEMBI, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3BIKE
Tr€OMETPHUH, UCCIENI0BATh MOCTPOCHHBIE MOJIENHM C UCIOJIb30BAHHUEM T'€OMETPUYECKUX
NOHSATHM M TeopeM, ammapaTta aiareOpbl, pemaTrh MpaKkTUYeCKHue 3a7adyd, CBSI3aHHbBIC
C HaX0XJICHHUEM I'eOMETPUUECKUX BETUYHUH.

K koniy 00y4yenus B 11 kiiacce oO0yJaroniuiicss Hay4uTCs:

ONEepUpOBaTh  MOHATUSIMH: IWIMHAPUYECKas IOBEPXHOCTh, oOpasyroiue
[WIMHJIPUYECKON TMOBEPXHOCTH, UWIMHAP, KOHWYECKas IMOBEPXHOCTh, OOpa3yrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTD;

pacrio3HaBaTh Teja BpalieHus (MHIUHIP, KOHYC, cdepa u map);

OOBSICHATBH CITIOCOOBI IMMOJTYUCHHS TSN BpaIllCHUS;

KJIaccu(UIUPOBATH B3aUMHOE PACTIOIOKEHUE ChEephl U INTIOCKOCTH;

ONEepUpPOBATh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA
CETrMEHTA, IIAPOBOM CJIOM, OCHOBAHHUE MIAPOBOIO CJIOSI, BEICOTA IAPOBOTO CJI0s, IAPOBOM
CEKTOD;

BBIYHCIISATh 00BEMBI W TUIOMAIN TMOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUECKHIX
TEJ ¢ IpUMeHeHneM Gopmy;

OTIEpUPOBATh TMOHSATUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B cepy W OMUCAHHBIN
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS;

BBIYUCIISITh COOTHOLICHMSI MEXAY IUIOMIAASIMU TOBEPXHOCTEM U 0O0BbeMaMu
IMOTOOHBIX TEI;

M300pakaTh U3ydaembie GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEHKHBIX
WHCTPYMEHTOB;

BBITIONTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHW U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpalllCHHUS;

U3BJICKATb, UHTEPIPETUPOBATH u npeoOpa3oBbIBATH MHpOpMAIINIO
O NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (uUrypax, mHpeACTaBICHHYIO Ha YepTe)kax
U PUCYHKAX;



OIEpUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATD JEUCTBUS CIIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHUCII0, OOBICHATh, KAKUMHU CBOMCTBAMU OHM 00JIaJ1al0T;

MPUMEHSTH MPABUIIO MapalieienuIea;

ONEepUPOBATh TMOHATUAMM: JI€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl MEXIY BEKTOPAMH,
CKaJIIpHOE MPOU3BEEHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB W IPOM3BEJICHHUE BEKTOpAa HAa YHCIO, YroJl MEXIY
BEKTOpaMH, CKaJIpHOE  TMPOU3BEACHHE, pacKiIagblBaTh  BEKTOp 1O  JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

OPUMEHSTh TeoMeTpuyeckre (axkThl ISl pPElICHHs CTEPEOMETPUYECKHUX 3ajad,
NPEOoNaraiiiX HECKOJIbKO IIAaroB PEIIeHMs, €CIU yCJIOBUS MPUMEHEHUs 3aJaHbl B
ABHOU (popme;

pemarb MpOCTEHIIMEe TeoMEeTpUYeCKHe 3ajJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1A;

pemarh 3aja4i Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUICHUN U HAXOXKICHHE
r€OMETPUYECKUX BETUYHMH MO0 00pa3iiaM Wi alropuT™Mam, MIPUMEHsSt H3BECTHBIE METO/IbI
IpU pelIeHUH CTaHIaPTHBIX MaTEMATUYECKUX 3a/1aY;

OpPUMEHATh  IpOCTeilline  HporpaMMHBIE  CpeACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIHUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

IOPUBOANTH MPUMEPbl MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH,
pacro3HaBaTh MPOSIBIECHUE 3aKOHOB F€OMETPUH B UCKYCCTBE;

INPUMEHATh TOJy4YCHHbIE 3HAHMS Ha NPAKTUKE: aHAJIU3UPOBATh peajbHbIE CUTyallMd U
OPUMEHATh M3YUYCHHbIE TIOHSATUS B IHPOLECCE IOMCKA PELIEHUS MaTeMaTHYeCKU
chopMyIUPOBAHHOMN MPOOIEMBI, MOAEIUPOBATh pEaTbHbIE CUTYAI[UH Ha SI3bIKE T€OMETPUH,
UCCIIEZIOBATh IMOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM TIE€OMETPUYECKUX MOHATHH U
TeopeM, ammapaTa ajureOphl, peliaTh NPaKTUYECKUE 3aJaud, CBSI3aHHBIE C HAXO0XKIECHUEM
r€OMETPUYECKUX BEJIMYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
! Baezennie B cTepeoMeTpHio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httns://m. eds00.ru/1c209e37
bu6mmoreka [IOK
> MuororpanHuiH 1 ! https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa LIOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uppoBbIe
Ne i/ pasi Konrtpoiabubie | IlpakTHyeckue (1pp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 T
©/1a BpAlCHIT 12 https://m.edso0.ru/1c209e37
" bubnuotexa [JOK
2
OOBEMEL TEN > ! https://m.edso0.ru/1c209e37
bu6moreka [IOK
3 BexTopsl 1 KOOpAMHATHI B POCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 5 1 bu6moreka [IOK
CHCTEMAaTH3alIHs 3HAHHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 34 3 0
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii kypc «BeposTHOCTP W CTAaTHCTHKa» 0a30BOTO YPOBHS SIBISIETCS
MPOJOJDKEHUEM M PA3BUTUEM OJHOMMEHHOro0 Y4eOHOro Kypca ©0a30BOro ypOBHS
OCHOBHOTO 0011ero o0pa3oBaHus. YUeOHbIH Kypc MpeaHazHayeH A (popMUpOBaHUS
y 00y4arommxcsi CTaTUCTUYECKON KyJIbTYpbl U IOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTUYECKOTO0 MHCTPYMEHTAa ISl M3Y4YEHHUS CIy4alHbIX COOBITHH, BETUYUH
u mpoueccoB. [lpu wu3yuyeHuu y4yeOHOro Kypca oOOramaroTcs MpeACTaBICHUS
oOy4Jaromuxcs 0 METo/IaX MCCIEOBaHUS U3MEHUMBOIO MUPA, Pa3BUBAETCS MOHUMAaHUE
3HAYUMOCTH ¥ OOIIHOCTH MAaTE€MaTHYECKHUX METOJOB IMO3HAHUS KAaK HEOTbEeMJIEMOMU
YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Copeprxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperieHue 3HaHWM, MOJTyYeHHBIX
Opy M3yYEHWU Kypca Ha ypOBHE OCHOBHOI'O O0IIEro oOpa3oBaHWs, U Ha pa3BUTHE
IPEACTABICHUN O CIyYaillHBIX BEJIMYMHAX M B3aUMOCBS3AX MEXIY HUMHM Ha Ba)KHBIX
npUMepax, CHOKETbl KOTOPBIX IMOYEPIHYTHI U3 OKpyKaromiero mupa. B pesynbprarte
y oOydaromuxcst  JOJDKHO  cOpMHUpOBaTbCS — MpEJACTaBlIeHHEe O  Haubosee
yIOTPEOUTENBHBIX U OOIIMX MAaTEeMaTHUYECKUX MOJEINSX, UCIIOIb3YEMbIX JIJIsi OTIMCAHMS
AHTPOMOMETPUUYECKUX U AeMOrpadUIeCcKUX BEJIMYUH, TOTPEITHOCTEN B PA3TUYHOTO POJia
U3MEpPEHUsX, JJINTETbHOCTH O€30TKa3HOW  paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBMM ¢ YyKa3aHHBIMH IEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTUKA» JJISl YPOBHS CpeHero ooOIiero oopa3oBanus Ha 6a30BOM

YPOBHE BBIJICJICHBl CIEAYIOIINE OCHOBHBIE CoOJeprKarelbHble JUHUU: «CiaydaiiHbie
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJIMYUHBI M 3aKOH OOJBIITUX YHCEI.

Baxnyio wyacTe y4eOHOro Kypca 3aHMMAeT H3Y4YEHHE TeOMETPUUYECKOTO
1 OMHOMHUAJIBLHOTO pAaCIpEICNICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTAMU —
[MOKA3aTEeJbHBIM U HOPMAJIbHBIM PACIPENCICHUSIMH.

Conepxanne nuHuu «CrydaiiHble COOBITHS M BEPOSTHOCTH» CIYKHUT OCHOBOM
st (GOPMHUPOBAaHUSA TIPENCTABICHUH O paCIpEeleiCHUH BEPOATHOCTEH MEXIY
3HAUEHUSAMH CIyYalHBIX BEIWYMH, a TaKkKe JTa JWHUA HeoOxoamma Kak Oaza
JUTSE U3YYEHUST 3aKOHA OONBIMUX 4yucen — (yHIaMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO
B MpUPOJIe U OOIIEeCTBE W MMEIOIIETO MaTeMaTH4eckyio (opmammzaruio. CaMm 3aKoH
OONMBIIMX YHCEN TpeaJaraercs B O3HAKOMUTEIbHOW (opMe ¢ MHUHUMAIbHBIM
MCITOJIb30BAaHUEM MAaTEMATHYECKOTO (hopmann3ma.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMHU CIYyYalHBIMH BEJIUYMHAMHU, AKIECHTUPYIOT
BHMMAaHUE OOYYaIONIMXCS HA OMUCAHUM U U3YUYEHUHU CIIyYalHBIX SIBICHUNU C TTOMOIIbIO
HenpephiBHbIX  (pyHKUM. OCHOBHOE BHUMAaHHME  VYACJSIETCS  IOKAa3aTelbHOMY



U HOPMAJIbHOMY pacHpelNesiCHUsM, TPU OTOM MPEANONIaracTcsl O3HAKOMHTEIHLHOE
H3ydeHHE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OOmiee 4YKMCIO YacoB, PEKOMEHAOBAHHBIX I HW3Y4YCHHS Yy4eOHOro Kypca
«BepositHOCTh M cTaTucTHKa» — 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepelno),
B 11 kimacce — 34 gaca (1 gac B HezieliO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBneHne JaHHBIX C MOMOIIbIO Tabmui, wu  guarpamMm. CpenHee
apudMeTHIecKoe, MeIMana, HauboJIbIllee U HAUMEHbIIIEE 3HAYEHUS, pa3Max, JUCTIEPCHUS
U CTaHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) M CIydailHble COOBITHUS. DJIeMEHTapHBIC
cobbiTus  (ucxonpl). BeposTHOCTH citydallHOrOo  CcOOBITHUS. BIM30CTH  YACTOTHI
U BEPOSTHOCTU cOOBITUM. CiydaliHbIe ONBITHI ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coObITUAMHU. BeposaTHOCTH COOBITHI B OMBITAX ¢ PAaBHOBO3MOXXHBIMHU SJIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu Haja COOBITHUSIMH: TIepecedeHue, OO0BEAUHEHUE, MPOTUBOIOIOKHbIC
cobpITus. JInarpammel Ditsiepa. @opmysia CI0KEHHUS BEPOSTHOCTEH.

YClOBHAas BEPOSTHOCTh. YMHOXKEHHUE BEpOATHOCTEH. J[lepeBo  ciiydyaliHOTO
skcriepuMenTa. @opmyiia moyHoi BeposiTHOCTH. HezaBucumeblie coObITHS.

KomOunatopnoe mnpaBwio ymHoxkeHus. IlepectanoBku u Qakropuan. Yucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHblii ciaydailHbIi ONBIT (MCHBITAHWE), YyCleX W Heyaada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUM 10 mepBoro ycnexa. Cepusi He3aBUCHUMBIX
yucneiTanni beprysy.

Cnyuaiinas BenuunHa. Pacnipenenenue BepossTHOCTeH. JlnarpamMma pacipeaesieHusl.
[Tpumepsl pacnipeieieHnid, B TOM YUCIIE, TEOMETPUIECKOE U OMHOMHAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYAMHBIX BEIUYMH: MaTeMaTHYECKOE OXKUJAHUE,
JUCIEPCUs W CTAaHJAPTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEHUsS MaTeMaTUYECKOIo
OXKMJAHUs, B TOM YHCJIE B 331a4aX W3 NOBCEIHEBHOW XHU3HU. MareMaTtudeckoe
OXXKHMJIaHWE OWHApHOW clydailHOM Beau4MHBL. MaTtemaTuyeckoe O0XHAaHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTH4eCcKoe OXUIAHHE W JUCIEPCUS TE€OMETPUUYECKOTO U
OMHOMMAIILHOTO PACTIPEICICHIM.

3akoH OONBINNUX YHCENI U €r0 POJib B HayKe, Mpupojse u oodmecTtBe. BeiOopodHbIi
METO]I HCCIENOBAHUM.

[Ipumepsl  HENMpEpBIBHBIX  CIHy4aWHbIX BeaWuuH. [loHATME O TIOTHOCTH
pacnpeneneHud. 3aJadyd, OPUBOIAIIME K HOPMAJIBHOMY pacrnpeneneHuto. [lonsarue o
HOPMAJIBHOM pPacCIpeaeICHIH.



NPEAMETHBIE PE3YJIBTATHBI

K xonny ob0yuenuss B 10 kyacce oOydaromuiicsi TOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIBTATHIL:

YUTATh U CTPOUTDH TAOJHMIIBI U TUATPAMMBI;

OIepUpOBaTh MOHATUIMU: CpellHee apupMeTHyecKoe, MearaHa, HauboJblIee,
HaWMEHBIIEE 3HAYCHHUE, pa3Max MacCHBa YUCIIOBBIX JaHHBIX;

OMEpUPOBATh MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (ONBIT) W CIy4ailHOe
COOBbITHE, 3JIEMEHTApPHOE COOBITHE (DJIEMEHTApHBIA HMCXOJ) CIy4yallHOTO OIIbITa,
HaXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXKHBIMHU CIIYYalHBIMU COOBITHUSIMH,
HaXOAUTh W CPaBHUBATb BEPOSITHOCTU COOBITHMM B HW3YYEHHBIX CIy4alHBIX
AKCHEPUMEHTAX;

HaXOAUTh U (GOPMYIHPOBATH COOBITH: MepecedeHre U 00beAMHEHHE JaHHBIX
COOBITHH, COOBbITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, TOJb30BATHCS
auarpaMMamu JDitiepa u GopMyIon CI0KEHUS BEPOSTHOCTEH MpHU PEeIIeHUH 3a/1a4;

ONEepUPOBATh MOHSATUSMU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJWUTh BEPOSATHOCTH C IOMOLIBIO IpPaBHJIa YMHOXXEHHUS, C IMOMOUIBIO JAEpeBa
CJIy4ailHOTO OIIbITA;

OPUMEHSITh KOMOMHATOPHOE WPABMIIO YMHOXKEHHS TPH PEIICHWU 3a/1ady;

OIEpUPOBATh IOHATHAMM: HCIHBITAHWE, HE3aBUCHUMBIE MCIBITAHUS, CEpUs
UCTBITAaHUM, yclexX M HeyJaya, HaXOAWThb BEPOSITHOCTU COOBITUH B CEpHUH
HE3aBUCUMBIX HCIBITAHUN 10 MEPBOTO yCIeXa, HAaXOAUTh BEPOSATHOCTU COOBITHUH B
cepuM ucnbITanui bepHyiy;

OIIEpUPOBATH ITOHATUSMH: CIIydaliHasl BEJIMYMHA, PACIIPEIEICHUE BEPOSITHOCTEM,
AuarpaMMa pacipeneseHusl.

K xonmy obydenus B 11 kiacce oOydaromuiicsi TOJYYUT CICAYIOIIUE
PEAMETHBIE PE3YJIBTATHI:

CpPaBHUBATh BEPOSTHOCTU 3HAYCHUHN CIIYYAHOW BEJIWYUHBI MO PACTIPEICIICHUIO
WJIU C IOMOIIBIO JUarpamm;

ONEPUPOBATH MOHATUEM MATEMATHYECKOTO OXHUAAHUS, MPUBOAUTH MPUMEPHIL,
KaK MPUMEHSETCS MaTeMaTUYECKOE OKHMJAaHUE CIy4yalHOW BEIMYMHBI HAXOJUTh
MaTEMaTHYECKOE OKUIAHUE 110 JTAaHHOMY PacCIpeIeIICHUIO;

UMETh TPEJCTABICHUE O 3aKOHE OOJBIINX YHCEN; UMETh MPEICTaBICHUE O

HOPMAJIBHOM PACIPEACIICHUU.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOJaMHU

U CIIy4aliHbIe COOBITHS.
DOnemeHTapHbIe COOBITUS (MCXOBI).
BepositHOCTH CitydaitHOTo COOBITHS.
BepositHocTH COOBITHII B ONIBITAX

C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTueckas pabota

HaumenoBanue paznena  |KonuuecTtBo OcHoOBHOE coJiepKaHue OcHOBHBbIE BUJIBI ICSTEILHOCTH
(TembI) Kypca 4acoB oOydJaronuxcs
[IpencraBieHue JaHHBIX 4 [IpencraBneHne JaHHBIX C TOMOIIBIO N3Baexath uHGOpMAIMIO U3 TaOIUIL
U OIHcaTelibHask CTATUCTUKA Tabnui u quarpamm. Cpennee U arpaMM, UCIoJib30BaTh TaOJIUIIbI
apupMeTHIEeCKOE, MeIMaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIIIee M HAUMCHBIIICE CTATUCTUYECKUX JTaHHBIX.
3HAYCeHUS, pa3Max, JTUCIIepCHusl, Haxoauthb onucaTeabHbIe
CTaHJAPTHOE OTKJIOHEHUE XapaKTEPUCTUKH JTaHHBIX.
YHCIIOBBIX HAOOPOB BeiaBuraTh, KpUTHKOBATH
TUIIOTE3bI O XapaKTepe CIyYanHOU
M3MEHYMBOCTHU U ONIPEAEIISIIOLINX €€
dakTopax
CityuyaiiHbI€ OTIBITHI 3 CityyaiiHble SKCTIEPUMEHTHI (OIIBITHI) BoiaeasiTh HAa IpUMepPax ciyyaiiHbIe

COOBITHS B OTIMCAHHOM CITy4ailHOM
OTIBITE.

D®opmMyJIMPOBATH YCIOBUS POBEICHUS
CJIy4alHOTO OIIBITA.

Haxomauthb BepOATHOCTH COOBITUI

B ONBbITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneanpoBaTh OIBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJIaMH B XO7I€ TPAKTUICCKON
paboThI

Omnepanuu HaJ COOBITUSMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepanuu HaJ COOBITUSIMU:
nepeceyeHne, 00beIMHEHNE COOBITUI,
IPOTUBOIOJIOKHBIE COOBITHUS.
Huarpammel Ditnepa. Dopmyna
CJI0’KEHUSI BEPOSATHOCTEN

HUcnoab3oBaTh quarpaMmel Diepa
U CJIOBECHOE OTMHUCAHUE COOBITHI
JU1s1 GOPMYJIUPOBKHU M M300paKEHUS

O6’BCI[I/IHCHI/I$I N ICPCCCUCHUA COOBITHH.

PemaTp 3a1a4um ¢ UCTIOJIB30BAHUEM
(bOopMYJIBI CIIOKEHHS BEPOSTHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEpEBO CIIYYAMHOIO OIIbITA,
dbopmyra moHOM
BEPOSITHOCTH

Y HE3aBUCUMOCTH COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyra MmoJIHOM
BeposTHOCTU. He3aBucumble coObITHS

PemaTh 3a1a4um Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM YHCTIE
YCJIOBHBIX € IOMOUIBIO JIEpEBA
CJIy4allHOTO OIbITA.

OnpenensiTb HE3aBUCUMOCTH COOBITUI
o GopMyIie U Mo OpraHu3aluu
CJIy4alHOTO OIbITa

DneMeHThl KOMOWHATOPHUKHU

KombunaTopHoe npaBuiio
yMHOkeHHUS. [lepecTaHOBKHM

u dakropuan. Yucmo coueTaHuii.
Tpeyronbauk [lackansa. @opmyna
ounoma HeroToHa

HUcnonb30BaTh MPaBUIO YMHOXKEHUS
JUTSI TIEPEYUCIICHHS COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest popmyrtoi

Y TpeyrojabHUKoM [lackans

TSl OTIPEIETICHUS YUCila COUETaHU

Cepuu nocinenoBaTeIbHBIX
HCIIBITAHUM

buHapHbIl CiTy4allHBINA OIBIT
(ucpITaHME), YCIIEX U HEeyAaya.
HeszaBucumeie ucnbitanus. Cepus
HE3aBUCHUMBbIX UCTIBITAHUH JI0 IEPBOTO

Pa30uBaTh Cl10XHBIE YIKCTIEPUMEHTHI
Ha OT/JEJIbHBIE UCITBITAHUS.
OcBauBaTh NOHATHS: UCIIBITAHUE,
cepus HE3aBUCUMBIX UCIIBITAHUM.

40




ycnexa. Cepust HE3aBUCHUMBIX
ycnbeiTaHni bepryiu.
[Ipaktuueckas padbota

C UCIOJIb30BAaHUEM 3IEKTPOHHBIX
Ta0JIHII

IIpuBoaAMTE IPUMeEPBI CEpUN
HE3aBHUCHMBIX HUCIIBITAHUM.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITUI B CEpUU
WCIIBITAHUI 10 IEPBOTO yCIEXa

Y B CEpUAX UCbITaHUN bepHyIuin.
N3y4yaTs B X0[€ NPaKTUYECKOH
padoTHI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOIHUI] BEPOSITHOCTU
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU I

CrnydaliHble BETUYHHBI
U pacrpeesieHus

CinyvaitHas BeJIMUMHA.
Pacnipenenenue BeposTHOCTEN.
Huarpamma pacnpenenenus. Cymma

H ITPOU3BCACHHUC Cﬂy‘{aﬁHBIX BCIIMYHNH.

[Ipumepsl pactipenenernii, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMUATBHOE

OcBauBaTh NOHATHS: CllydaiiHas
BEJIMYMHA, paclpeiesieHne, Tadaua
pacripefieneHus, Juarpamma
pacrpeaeieHus.

IIpuBoauTH NpUMeEPHI
pacipeeseHuil, B TOM YUCIIe

IrCOMCTPHUICCKOI'O 1 OMHOMHAJILHOTO.

CpaBHuUBaTh pacrpeieneHus
CJIy4YailHbIX BEJIWYNH

HaxoauTh 3HaYECHUSA CyMMBI

Y IIPOU3BEACHUSI CITyYalHbIX
BEJINYHH.

CTpouthb 1 pacno3HaBaThb
reOMETPUUECKOEe U OMHOMHATBHOE
pacrpeneneHue
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[loBTOpEHUE, 00001IeHHE, 5 OnucarenbHasi CTATUCTHKA. IHoBTOPATHL N3yUeHHOE
CUCTEMaTH3alNs 3HAHUH CrydaiiHbIe OTIBITHI U BEPOSTHOCTH U BBICTPAUBATDH CHCTCMY 3HAHUM
ciy4aitHbeIX coObITHi. Onepanuu
HaJ COOBITHSMH. DJIEMECHTHI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
VCTIBITAHUMN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KNACC

HaumenoBanue paznena  |KonuuecTBo OcHOBHOE cojiep>KaHue OCHOBHBIE BUIBI JCSATEIbHOCTH
(Temnl) Kypca 4acoB oOy4Jaronuxcs
MatemaTuyeckoe OKUIaHIE 4 [Tpumeps! npUMeHEHUS OcBauBaTh MOHATUE MATEMATHYECKOTO
CITy4aifHOW BEJTUYUHBI MaTEMaTHICCKOTO OKHTaHUS OXKHU/TaHUSI.
(cTpaxoBanue, 1oTEpes). IIpuBoAUTH U 00CYKAATH IPUMEPHI
MatemMaTu4eckoe 0XKHUTaHUE CYMMBI MPUMCHCHHUS MAaTEMATHICCKOTO
CJIy9aiiHbIX BEJTHYHWH. OXKUJTaHUSL.
MatemaTudeckoe OKuIaHne BBIYHCJIATH MATEMaTHYECKOE
T€OMETPUIECKOT0 H ONHOMHUAIILHOTO OYKUJTaHUE.
pacupeneacHuin HUcnoab3oBaTh NOHATUE
MaTEMaTHYECKOTO 0K IaHUS
U €70 CBOMCTBA MPH PELICHUU
3amay.
HaxoauTs 1o u3BecTHBIM (hopMynam
MaTEMaTUYECKOE OXKHUTAHIE CYMMBbI
CIIy4YaWlHBIX BEJIUYMH.
HaxoauTsb 110 n3BecTHBIM (hOpMyIamMm
MaTEeMaTUYECKUE OKUIaHUS
CIIy9ailHBIX BEJIMYHMH, UMEIOIIHNX
reoMeTpUIECKOe 1 OMHOMHUATIBHOE
pacrnpeneneHus
Jlucniepcust U cTaHAApTHOE 4 Jlucriepcusi U CTaHIapTHOE OcBauBaTh MOHSATHUSA: TUCTIEPCHS,

OTKJIOHEHUE CITy4alHON
BEJIMYUHBI

OoTKJIOHeHuE. [lucnepcun
reOMETPUUECKOT0 U OMHOMHUATIBLHOTO

CTaHJIAPTHOE OTKIIOHEHUE CITYYalHOU
BEJINYMHBI.
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pacrpeneneHusl.
[Ipaktuueckas padbota

C UCTIOJIb30BAHUEM DIIEKTPOHHBIX
TabIIUIL

Haxomxurh qucnepcuto

10 pacIpeiesICHuIO.

HaxoauThb 110 U3BECTHBIM
dbopmynaM TUCTIEPCHUIO
T€OMETPUICCKOT0 1 OMHOMHAIILHOTO
pacmpeeNieHus, B TOM YHCJIE B XOJC
MPAKTUICCKON pabOTHI

C MCTIOJIb30BAHUEM AJICKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIIIUX YHUCEN

3axkoH 60bIIMX YKces. BeiOopouHbIi
METO]I UCCIIEOBAHMIA.

[IpakTrueckas padora

C UCIIOJIb30BAaHUEM JIEKTPOHHBIX
TaOJINI]

3HAKOMUTBCS C BEIOOPOYHBIM
METOJIOM UCCIIEAOBAHMS COBOKYTHOCTH
JTaHHBIX.

N3y4yaTth B X0/1€ NPAKTUYECKON pabOTHI
C MCTIOJIb30BAHUEM IJIEKTPOHHBIX
Ta0IUI] MPUMEHEHHE BBIOOPOYHOTO
METO/Ia UCCIIE0BaHUs

HenpepriBHbIE Ciiydalinbie
BEJINYMHBI (pacipeiesICH s )

[IprMepsl HENMPEPBIBHBIX CIYYAUHBIX
BeJIMUYNH. OyHKIUSA IUIOTHOCTU
pacnpenenenus. PaBHomepHoe
pacpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATUS: HEIPEPHIBHAS
Clly4aiiHas BeJIWYMHA, HEMIPEPHIBHOE
pacrpenenenue, GyHKIHS IJIOTHOCTH
BEPOSITHOCTH.

IIpuBoaAUTH IPUMEPHI HEMTPEPHIBHBIX
CJIyYallHbIX BEJIWUYHH.

HaxoauTh BEpOSITHOCTH COOBITUI

10 TaHHOM ()YHKIIMU TIJIOTHOCTH, B TOM
YHCJIe PAaBHOMEPHOT'O pacipeaeIeHHs
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Hopmanbehoe pactipenenenue

3amaun, MPUBOIAIINE K HOPMAIBHOMY
pacupeneneHuro. OyHkius
TUIOTHOCTH ¥ CBOHCTBA HOPMAJIBHOTO
pacmpeieseHu .

[Ipaktuueckas padbota

C UCTIOJIb30BAaHUEM DIIEKTPOHHBIX
Ta0JIHII

OcBauBaTh MOHATHUS : HOPMATHHOE
pacmpezeieHue.

BobiessiTh 110 ONMMCAHWIO CITyYaliHbIe
BEJIMYHMHBI, PacTIpe/ICIICHHBIC

110 HOPMAJIBHOMY 3aKOHY.
IIpuBoAUTH MPUMEPHI 337134,
MPUBOJIAIINX K HOPMAJIBHOMY
pacnpe/eICHHIO.

HaxoauTh 4ncI0BBIC XapaKTePUCTHKU
HOPMAJILHOTO PacIIpeICIICHHS

10 U3BECTHBIM (popMyJiam.

Pemathb 3a1aun, cBI3aHHEIE

C IPUMEHEHUEM CBOWCTB HOPMAJIHLHOTO
pacmpeeseHui, B TOM YUCIIe

C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINL]

[ToBTOpEeHue, 0600IIeHNE
U CUCTEMATHU3AIUS 3HAHUI

19

[IpencraBienne JaHHBIX C TOMOIIBIO
TaOJIUIl ¥ TUarpaMM, ONUcaTeIbHAS
CTaTUCTHUKA, OMBITHI

C PaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMHU COOBITUSIMU,
BBIYHMCJICHUE BEPOATHOCTEHN COOBITHIA
C IpUMEeHEHHEM (HOpMYIT

U TpaUueCcKuX METO/I0B
(koopauHaTHAs TpsiMasi, 1EPeBO,
nuarpamma Jusepa), ciryyaiHbie

[1oBTOPATH U3yYEHHOE U BBICTPAUBATH
CUCTEMY 3HAHUU
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BEJIMYMHBI U paCpEICICHNUS,
MAaTEMaTHYECKOE OXKUTaHUE
CIIly4YalHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON ITPOI'PAMMBbBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEP KAHUA 110 MATEMATHKE

B denepanbHbIX W perMoHaNbHBIX NPOLIEAYpax OLEHKH KadyecTBa 0Opa30BaHUS

UCIIONb3YyeTCsl TepedeHb (KoAu(pUKaTop) pacrnpeeseHHbIX MO0 KjaccaM MPOBEPsSEeMbIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHON 0Opa3oBaTENbHOM NpOrpamMmbl

CpCaHCTO O6H.I€TO O6p3,30BaHI/I$I H 3JICMCHTOB COJACPIKAHUA 11O MATCMATHUKC.

10 KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3yJIbTaTaAM OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble IPEAMETHBIE PE3YIIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSEMOTO o0Opa3oBaTeIbHOM MPOrpaMMBbl CPEeTHETO 00111eT0 00pa30BaAHUS
pesyJiprara
1 Yucia 1 BEIYNACICHUS
OnepupoBaTh MOHATUSAMHA: PAalMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
11
OOBIKHOBEHHAs U JieCSITUUHAs APOOb, IPOLEHTHI
) Bemonuare  apudmMeruueckue  omnepanMM € PalMOHAIBHBIMU
1 U ICCTBUTEIBHBIMU YHCIAMHA
13 BbIMoaHAT NpUONIMKEHHBIE BBIUMCIIEHUS, UCHONb3Yys IpaBuia
' OKPYIVICHHUS], 1eJaTh IPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHUI
OnepupoBaTh MOHATHUSAMHU: CTENEHb C LEIBIM  IIOKA3aTeleM,
CTaHJapTHas Qopma 3amucu JEHCTBUTEIBHOTO YHCIa, KOPEHb
14 HATYpaJbHOM CTENEHHU; UCIOJb30BaTh MOAXOIALIYI0 (OopMy 3amucu
NEUCTBUTENIBHBIX YHUCEI JUId pElIeHHs IPAKTUYECKUX  3a]ad
Y IIPEACTAaBJICHUS TaHHBIX
OnepupoBaTh MOHATUSAMHU: CUHYC, KOCHHYC M TAHIT€HC POU3BOJIBHOTO
15 yria; UCHOJb30BaTh 3alMCh NPOM3BOJBHOIO yria 4depe3 oOpaTHbIE
TPUTOHOMETpUYECKUE QYHKIUH
2 YpaBHEHHUS U1 HEPABEHCTBA
OnepupoBaTh MNOHATHSAMH: TOXKJIECTBO, YpPAaBHEHHE, HEPABEHCTBO,
21 LI€JI0€, PALMOHAIBHOE, MUPPALMOHAIBHOE YpPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE




BoeinonHATe mpeoOpa3oBaHHUS TPUTOHOMETPUYECKUX  BBIPAKEHUIN

2.2
U pelaTh TPUTOHOMETPUUYECKUE YPABHEHUS
BbInosiHATH npeoOpa3zoBaHus LEJIbIX, panMoOHaIbHBIX
2.3 U MpPaIMOHATIbHBIX BBIPAXKEHUH W pellaTh OCHOBHBIE THUIIBI LIEJIBIX,
pPalMOHANIBHBIX U UPPALIMOHAIILHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHUS U HEPABEHCTBA ISl PEILICHHUSI MATEMAaTUYECKUX
' 3a/1ay ¥ 3a]a4 U3 pa3InyHbIX 00JacTeN HAYKU U peabHOM KU3HU
MopenupoBaTh peajibHble CUTYallMd Ha sS3bIKE anreOpbl, COCTABIATH
25 BBIPA)KCHHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIIOBUIO 33]auy, UCCIIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCTIONB30BAaHUEM alllapaTa ajlireopbl
3 OyHKIMK U rpaduKu
OnepupoBaTh MOHATUSAMH: (DYHKIHS, CMOCOOBI 3alaHus (QYHKIUH,
3.1 0o0JacTh ompeneraeH!s U MHOXECTBO 3HAUYCHUU (PYHKIUHU, Tpaduk
byHKIIMY, B3aUMHO 00paTHbIE (GYyHKIIUU
39 OnepupoBaTh MOHITHSIMHU: YETHOCTh M HEYETHOCTh (YHKIIMH, HYIU
' (GYHKIIUU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKIUHN 715 pelieHus] ypaBHEHU N
Ctpoutb M yMTaTh TpadUKU JTUHEHHOW (PYHKIUHU, KBaJApPATUUHOU
3.4 (GyHKIIMHU, CTENIEHHOM (PYHKITUU C IIeJIBIM MTOKa3aTeIeM
Ucnonb3oBath Tpaduku GyHKUMNA UISI MCCIEIOBAaHUS MPOLIECCOB U
35 3aBUCUMOCTEH MPU PEIICHUH 3a/1a4y U3 IPYTUX yU4eOHBIX MPEIMETOB U
' peanbHOM JKU3HHU, BBIpaXarh (OpMyJaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU
4 Hauana matematrnueckoro anaimsa
41 OnepupoBaTh MOHATHAMH: IOCIEA0BATEIBHOCTD, apudmernyeckas
' Y TEOMETPHUUYECKAs POTPECCUH
OneprpoBaTh MOHATHAMH: OECKOHEYHO yOBbIBaIOIIasi FeOMeTpUUecKas
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBalOIIEd I'€OMETpPUYECKOM
IPOrpeccun
4.3 3agaBaTh MOCJIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMU
A4 Hcnonbp3oBarh CBOMCTBA MOCJIENOBATENBHOCTEM W IPOTPECCHUM
' JUISl peLIEHUS PeAJIbHBIX 3a/1a4 MPUKJIAJHOI0 XapaKkTepa
5 MHoOkecTBa 1 JOTHKA

5.1

OHepI/IpOBaTB IMOHATHUAMMA: MHOXKCCTBO, OII€Cpaly HaJl MHOXKCCTBAMU




Hcnons30BaTh TGOpGTHKO-MHO)KCCTBGHHBIﬁ amrmapar ajisi OInucCaHus

5.2 peanpHBIX MPOLECCOB W SBICHMM, NPU PEIIEHUM 3a1ad U3 APYTUX
y4€OHBIX IPEAMETOB
53 OnepupoBaTh MNOHATUSAMU: OIPEACIICHHE, TEOpEMa, CIIEACTBUE,
' JI0Ka3aTeJILCTBO
6 Teopust BEpOATHOCTEH U CTATUCTUKA
6.1 YuTtath U CTPOUTH TAOJIULIBI U TUATPAMMBI
OnepupoBaTh MNOHATHSAMU: cpefHee apudMeTHUyecKoe, MeaHuaHa,
6.2 HauOoJbIIee, HaUMEHbIlIEe 3HAUEHHE, pa3Max MaccHBa YHUCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSMHU:  CIAy4YalWHBIM  3KCHEPUMEHT  (OMbIT)
U Ccily4yallHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (dJIEeMEHTapHBIN
6.3 UCXOJl) CIy4YailHOTO OIbITA; HAXOAUTh BEPOSTHOCTU B ONBITaX C
PaBHOBO3MOXHBIMH ~ CIIy4allHBIMM ~ COOBITHSIMH,  HAXOJHUTb U
CpPaBHUBATh BEPOSITHOCTU COOBITUA B H3YUYEHHBIX CIIyYaWHBIX
AKCHEPUMEHTAX
Haxomute u hopmynupoBath COOBITHS: epecedyeHre U O0bEANHEHHE
6.4 JAHHBIX COOBITUHM, COOBITHE, MPOTUBOIOIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCsl  AUMarpaMMaMu OJitiepa U GOpMyNoN  CIOKEHUs
BEPOSATHOCTEN IPU PELICHUU 3a7a4
OnepupoBaTh MOHATUSIMH: YCIOBHAasi BEPOSTHOCTb, HE3aBUCHUMBbIC
6.5 COOBITHS; HAXOJAUTH BEPOSITHOCTH C TMTOMOIIBIO TTpaBUjla YMHOXKEHHS, C
IIOMOUIBIO JIepeBa CIIy4aliHOTO OIbITa
6.6 [IpumeHnsaTh KOMOMHATOPHOE TMPABUIO YMHOXKEHHUS TMPU PEHICHUH
' 3a1a4
OnepupoBaTh MOHATUSAMU: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHUSA,
67 CepHsl UCIIBITAHMM, yCIIEX U HEY1aya; HAXOUTh BEPOSATHOCTU COOBITHI
' B CEpUU HE3aBUCHMBIX HCIBITAHUW 10 IEPBOr0 YCIIEXa, HAXOIUTh
BEPOSTHOCTH COOBITHI B cepuu UCTIbITAaHUN bepHymu
6.8 OnepupoBaTh MNOHATUSAMU: Cly4yailHas BEJIWYMHA, pacIpeeieHUe
' BEPOSITHOCTEH, UarpamMma pacrpeaeneHus
7 I'eomeTrpus
71 OnepupoBaTh MOHATHUAMU: TOUKA, PAMas, IIIOCKOCTb
25 IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUA W3 HUX IIPH

PCHICHUH I'COMCTPHUUICCKHUX 3a4a4




7.3

OnepupoBaTh MOHATUAMHU: MAPATUIEIBHOCTh U MEPIEHIUKYISIPHOCTD
IIPSAMBIX U INIOCKOCTEH

7.4

KnaccuduimpoBaTh B3auMHOE pacioyioKEHUE NPAMbBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMH: IABYI'PAHHBIM YroJl, TPaHU JABYTPAHHOIO
yria, peOpo ABYTrpaHHOIO yria, JIMHEWHBIA yroa ABYTpaHHOro yria,
rpalyCcHasi MEpa IBYTPAHHOIO yria

7.6

OHepI/IpOBaTB NMOHATUAMUA: MHOT'OTPAHHUK, BBIHYKHBIfI n HCBBIHYKHBIﬁ
MHOTOI'PAHHUK, 3JICMCHTBI MHOT'OTPAHHUKA, HpaBHJ'IBHBIﬁ MHOT'OI'PaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MUpaMua, Mpu3Ma,
IpsIMOYTOJIbHBIN Mapajuienenumnen, Kyo)

7.8

KnaccudunmpoBath MHOTOrpaHHUKHM, BBIOMpasi OCHOBaHUA IS
kjaaccuukanuy  (BBINYKJIbIE U HEBBINYKJIblE MHOTOTPAaHHHUKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TMPAMbIE W HAKJIOHHBIE MPHU3MBI,
napasuieNeune /ibl)

7.9

Ol'IepI/IPOBaTB IIOHATUAMMU.: CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHUKOB

7.10

OOBICHITH IMPUHIOMIIBI ITOCTPOCHUA CEUYCHU U MHOT'OI'paHHUKOB,
HCIIOJIB3YyA MCTO CJIICOIOB

7.11

CTpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CIJICJIOB, BBHITIOJTHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX
dburyp: BUa CBEpXy, COOKY, CHU3Y

7.12

Pemiate 3aJa4d  Ha  HAXOXIACHHC TI'COMCTPHYCCKHUX  BCJIMYHH
I10 06pa3uaM HJIK aJITOpUTMaM, IMPUMCHAA U3BCCTHBIC aHAJIUTUYCCKUC
MCTOAbI IIPH PCIICHHUHW CTAHAAPTHBIX MATCMATHYCCKHUX 3a/1a4 Ha
BBIYUCJIICHUC paCCTOHHI/Iﬁ MCXKIAY ABYMA TOYKaMH, OT TOYKH OO0
HpHMOﬁ, OT TOYKH JO INIOCKOCTH, MCIKAY CKPCHIMBAIOIINMUCHA
IIPpAMBIMHA

7.13

Pematp 3amaum Ha HAaXOXICHUE TE€OMETPUYECKUX  BEIWYMH
1o 0Opasiam WK aropuTMaM, MPUMEHSSI H3BECTHBIC AaHATUTHYECKHE
METOJbl IIPU PENICHHM CTAaHJAPTHBIX MAaTEMATHYECKUX 3aJ]1a4 Ha
BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAIOLIMMHUCS NPSIMBIMH, MEXIY
IPSMOU U IJIOCKOCTBIO, MEXKIY MIIOCKOCTSIMH, IByTPAHHBIX YIJIOB

7.14

Beraucnsate 00BEMBI W IUIONMIAMNA TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mnupamMuAa) C NOpUMEHeHHeM  (GopMys,  BBIYUCIATH
COOTHOUIEHUS MEXAYy IUIOMIQAsIMA TMOBEPXHOCTEH, OObeMaMu
01I00HBIX MHOTOI'PAaHHUKOB




7.15

OnepupoBaTh NOHATUSMM: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh
U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha
YEPTEKAX U PUCYHKAX

7.17

[IpumenATH FEOMETPUYECKHE (bakTbI TUTSL peneHns
CTEPEOMETPUYECKUX 3a/ad, IMPEAIOJArarluX HECKOJIbKO II1aroB
pELIeHMs], €CJId YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpuMeHAT mpoCTEHIINE MPOTPAMMHBIE CPEACTBA MU DJIEKTPOHHO-
KOMMYHHMKAalIMOHHBIE CHCTEMBI IPU PEUIEHUH CTEPEOMETPUUECKUX
3a1a4

7.19

HpI/IBOJII/ITB MMPUMCEPBI MAaTECMATHYCCKUX BaKOHOMepHOCTGﬁ B IIpUpoAac
" JKU3HHU, PACIIO3HABATH ITPOABJICHUC 3AKOHOB I'COMCTPHUHN B HCKYCCTBC

7.20

[IpuMeHsTH, MOTyYCHHBIE 3HAHWS Ha TPAKTUKE: aHAIM3UPOBATH
peanbHbIe CUTYallMd W MPUMEHSITh M3YYEHHBIE TOHSATHUS B TpoIlecce
MOKCKA pEUICHUs MaTeMaTH4ecKH C(OopMYyIUpPOBAHHOW MPOOIIEMBI,
MOJIENIUPOBATh  peajbHble CHUTyalldd Ha  S3bIKE TE€OMETPHH,
UCCIIeIOBaTh  TOCTPOCHHBIE ~ MOJENM  C  HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH M TEOopeM, arrmapaTta anreOphl, pelmiarb
PAKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX
BEJIMYUH

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kong

[IpoBepsieMblid SJIEMEHT COJIEPKAHUS

Yucra ¥ BEIYUCIIEHUS

1.1

Panmonanpsabie yncna. OOBIKHOBEHHBIE W JCCATUYHBIEC NPOOH, MPOIICHTHI,
OCCKOHEYHBIE TEPHOAUYECKUE JApoOu. ApudMeTHUecKHe Omneparuu
C pauuOHAJIbHBIMU YHCJIaMH, MPEOOpPa30BaHUSI YKCIOBBIX BbIPAKEHUN.
[Ipumenenue npobeil W MPOIEHTOB JJIs pPEIICHUS MPUKIATHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATBHOM KU3HU

1.2

JleicTBuTenbHble 4Yuchaa. PanuoHanbHBIE W HUppalMOHAIBHBIC 4YHCIA.
ApudmeTudeckue onepamuu c JICUCTBUTEIHLHBIMH YHUCIIaMH.
[Tpubnv>xeHHbIE BBIYUCICHUS, MpaBUiia OKPYTJCHHS, MPUKUJKA U OICHKA
pe3ysbTaTa BEIYUCICHUN




Crenenr ¢ 1uensiM  nokazatenem. CrangaptHas ¢GopMa 3amucu
nercTBUTeNbHOrO uucna. Mcmonb3oBaHue mnoaxoAsuied (Gopmbl 3amucu

1.3 NEUCTBUTENBHBIX  YHCENT I PEIICHWs  TPAKTHUYECKWX  3ajaad
Y TIPEJICTABIICHUS JaHHBIX

14 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. [evictBus
' ¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH

L5 CuHyC, KOCUHYC U TAaHT€HC YHCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
' apKTaHTEHC YUCJIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABCHCTBA

2.1 | ToxxmecTBa U TOXACCTBEHHBIC TPEOOPA30BAHUS

95 [IpeobpazoBanue TPUTOHOMETPHUYCCKHIX BBIPOKCHUH. OcHoBHBIE
' TPUTOHOMETPUUYECKHE POPMYIIBI

53 VYpaBHeHUE, KOpPeHb ypaBHEHHS. HepaBeHCTBO, peIllCHHE HEPaBCHCTBA.
' MeTo HHTEPBAJIOB

2.4 | PemeHue nenbIx U ApoOHO-PAIMOHATBHBIX YPABHCHUH H HEPABESHCTB

2.5 | Pemienue uppanuoHaibHBIX YpaBHEHUN U HEPABEHCTB

2.6 | Pemienue TpuroHoMeTpUUYECKUX YpaBHEHUN

57 [IpumeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MaTEMaTHUYECKUX 3a/1a4
' W 3a]1a4 U3 PA3TMYHbIX 00J1acTeN HAYKU U PEAIbHOM KU3HU
3 OyHKIMK U TpaduKu

31 OyHKIMA, cnocoObl 3amanus ¢yHKuud. ['padpuk dyHkuu. B3anmuo
' obpatHbie QYHKITUN

3.9 O6nacTp onpenesieHns] 1 MHOKECTBO 3HaueHUH GhyHkmuu. Hymmn ¢yHkimm.
' [TpomesxyTku 3HAaKOTIOCTOSIHCTBA. UeTHBIC U HEYETHBIE (DYHKIIUH

33 CremneHHas QyHKIUS ¢ HATypaJIbHBIM U LIETBIM MOKa3aTeneM. Ee cBoiicTBa
' u rpaduk. CBoiicTBa U TpaduK KOpHS N-0¥ CTETICHH

34 TpuronomeTrpuyeckass OKPY>KHOCTb, OMpPENENIEHHE TPUTOHOMETPUYECCKUX
' (GYHKITUH 9HCIIOBOTO apryMeHTa
4 Havana maTemaTudeckoro anammsa

41 ITocnenoBaTeabHOCTH, CcrIocOOBI 3aJaHus MMOCJIEA0BATEILHOCTEH.
' MOHOTOHHBIE TTOCIETOBATEILHOCTH

Apudmernyeckas u reoMmeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
4.2 reomerpuueckas  nporpeccus. CymMma  OECKOHEUHO  yObIBarouei

reoMeTpUUecKoM  mporpeccur.  @opmylia  CIOXHBIX  IPOLEHTOB.




Hcnonb3oBaHue Nporpeccuu sl pelieHus] peasibHbIX 3a/1a4 MPUKIAIHOTO
Xapakrepa

MHoOXkecTBa U JIOTUKA

5.1

MHokecTBO, ornepanuu HaJ MHOXKecTBamu. J(uarpammsl Diinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O — ammapara Uil ONKMCAHUSA
peanbHBIX MPOIECCOB U SIBJICHUMN, IPU PEIICHUU 33/1ad U3 APYTUX YUECOHBIX
IIPEIMETOB

5.2

OHp@I[eJICHI/IC, TCOpCMa, CICACTBUC, JOKA3ATCIbLCTBO

TeOpI/ISI BepOHTHOCTeﬁ N CTaTUCTHUKA

6.1

[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmui u guarpamm. CpemHee
apupMeTHIeCKOe, MeIMaHa, HauOoJIbIIee U HAMMEHbIIIee 3HAaUCHUS, pa3Max,
JUCIIEPCUS M CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB

6.2

CnydaiiHbple  9KCHEpUMEHTHl  (ONBITBI) M CIy4yailHble  COOBITHS.
DOnemeHTapHble COObITUSL (MCXOJbI). BeposTHOCTH CiydailHOro COOBITHS.
bnuzocte wactotel W BeposiTHOCTH  cOObITHH. Cily4ailHble — OTBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Onepanuu HaJl COOBITUSIMU: TIEpEceUeHre, 00bEIUHEHHE, IIPOTUBOIIOIOKHBIE
cobbIThs. JJnarpammel Ditnepa. @opmysia cloXKeHUST BEPOSITHOCTEH

6.4

YcioBHAs BEPOSITHOCTh. Y MHOKEHUE BEPOSATHOCTEW. J[epeBO CirydailHOro
akcriepuMenTa. @opmyia MmoaHoM BeposTHOCTH. HezaBucumbie COOBITHS

6.5

KombunaTopHoe npaBuino ymuoxkeHus. [lepecranoBku u hakropuan. Yucio
coueranuii. Tpeyronpauk [lackans. ®opmyna 6unoma Herotona

6.6

BunapHsblii ciiydaliHbIi ONBIT (MCTIBITAHUE), YCIIEX U HeyAaya. HezaBucumMbie
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCIBITAHUM 10 niepBoro ycmnexa. Cepus
HE3aBUCUMBIX HCHbITaHUN bepHymmn

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenwe BeposTtHocTe. [[uarpamma
pacnpenenenus. [Ipumepsl pacnpeaeneHuii, B TOM YUCIIE TEOMETPUUECKOE U
OMHOMHAIIEHOE

I'eomeTpus

7.1

OcHOBHbIE TOHATHS  cTepeoMeTpuu. Touka, mOpsiMasi, IJIOCKOCTb,
npocTpadcTBo. [loHATHE 00 aKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX

7.2

B3anmHOe pacnonokeHrne MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
MapajyieJbHbIE M CKpEeIIUBarommecs npsmeie. llapamnenbHOCTh MPAMBIX




U IUIOCKOCTEW B IIPOCTPAHCTBE: MapajuleIbHBIC MPsIMbIE B IPOCTPAHCTBE,
MAapAJJICIBHOCTh TPEX MNPAMBIX, MMAPALICIBHOCTH INPAMON M IUIOCKOCTH.
Yrael ¢ COHAampaBiICHHBIMM  CTOPOHAMH, VYOI MEXAYy IPSAMBIMU
B IIpocTpaHcTBe. llapajieabHOCTh MIOCKOCTEN: MMapalIe/IbHbIE IIOCKOCTH,
CBOMCTBA IapaJUIeIbHBIX IUIOCKOCTEW. IIpocreimme npocTpaHCTBEHHBIE
Gurypsl Ha IUIOCKOCTH: TeTpaj’ap, KyO, Napajulesienurell, MOCTPOCHUE
CeYeHUN

7.3

[TeprieHAUKYIISIPHOCTD NPSMOM U INIOCKOCTHU: NIEPIIEHAUKYIISIPHBIE IIPSIMbIE B
IIPOCTPAHCTBE, IpsAMBIE  IApajUIeibHblE U IEPHEHAUKYJSAPHBIE K
IIJIOCKOCTH, IIPU3HAK MEPIIEHAMKYIISIPHOCTH IPSIMOU U IIJIOCKOCTH, TEOpEMA O
IPSAMOW NEPHNEHAMKYIAPHOU IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl
MEXJY IpsAMOM M IUIOCKOCTBIO, JBYIPAHHBIM Yroj, JIMHEWHBIM Yroj
JIBYI'PaHHOIO yria. llepneHaukyssp 1 HaKJIOHHBIE: pACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PacCTOSIHUE OT MPAMOMN JI0 MJIOCKOCTH, MpOeKIMs (GUrypbl Ha
IIJIOCKOCTB. [TeprieHAUKYIAPHOCTH IIJIOCKOCTEM: IIPU3HAK
NEPIICHAUKYIISIPHOCTH ABYX IUNIOCKOCTEN. TeopeMa o Tpex NepreHAuKyJIsIpax

7.4

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BHIMTYKJIbIE
Y HEBBINYKJIbIE MHOTOI'DAHHUKHU, pa3BepTKa MHororpasHHuka. Ilpusma: n-
yrojibHasl IIpU3Ma, I'PaHW W OCHOBAHUS IPU3MBI, IIpsAMas UM HaKIOHHas
npu3Mbl, OOKOBasi W TOJHAs TOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IIPSMOYTOJIBHBIN Tapajijiesenumnes U ero ceorcrsa. [Iupamuaa: n-yrosnbHas
NUpaMHIa, TPaHU U OCHOBAaHUE MUPAMUJIbl, OOKOBAs U MOJHAs TOBEPXHOCTD
NUpaMU/bl, TMpaBWIbHAs M YCE€UEHHas MHpaMHAA. ODJIEMEHThl HPHU3MBbI
U nupamuabl. IIpaBUiIbHBIE MHOTOTPAHHUKHU: IIOHATHE IPABUIBHOTO
MHOT'OTPaHHUKA, IPABWIbHAS IIPU3Ma U IIPaBUIbHAS MIUPAMUIA, IPABUIIbHAS
TpeyrojibHas TMUpamMuAa W TPaBHIbHBIN TeTparap, kyd. [IpencraBrnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIp, AOJAEKa’Ap U ukoca’a CeueHus
IIPU3MBbI U ITHPAMUIBI

7.5

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTH. ODJIEMEHThl CUMMETPUU B NHUpPAMHIAX, Mapajuielienunenax,
IIPABWJIBHBIX MHOIOTPAHHUKAX

7.6

Boluncnenue 537€MEHTOB MHOTOTPAHHUKOB: pelpa, IUaroHaid, YrJbl.
[Tnomans 60KOBOM MOBEPXHOCTU U MOJHON MOBEPXHOCTU MPSIMOM MPU3MBI,
IUTOIIAIh OCHOBAaHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU TIPHU3MBI.
[Tnomanps GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOW MUPAMUIBI,
TeopeMa O TUIOMIaaAN yceueHHOW mupamuabl. [lorstie 06 oO6veme. OObeM
MAPAMU/JIbI, TPU3MBbI

7.7

[Tomo6ubie Tema B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMaMU MOIOOHBIX TEJ




11 KJIACC

IIpoBepsiemble TpeOOBaHMSA K Pe3y1bTATAM OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbLHOM

NporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
TIPOBEPSIEMOTO 00pa3zoBaTeILHOMN MPOrPaMMBI CpeIHEro 00IIIero o0pa3oBaHus
pe3yibTaTa
1 Yucia v BEIYMCTICHUS
OniepupoBaTh MOHATUIMU: HATYPATBHOE, 1I€JI0€ YMCII0; UCTIOJIH30BATh
1.1 MPU3HAKU JIETUMOCTH IEJbIX YUCEeN, Pa3oKeHUE YKCiia Ha TPOCThIe
MHOUTENH JIJIS peIIeHUs 3a71a4
1.2 OniepupoBaTh MOHATHUEM: CTETICHB C PAIlUOHAJILHBIM MTOKa3aTEIeM
1 OnepupoBaTh  MOHATUAMH:  Jiorapudm  4Ymcia,  JECATUYHBIC
3 U HaTypaJIbHBIC JTOTapU(PMBI
2 YpaBHEHHS U HEPABEHCTBA
[IpuMensaTh CBOWCTBA CTemeHU Il TpeoOpa3oBaHUsl BBIPAKEHUM,
2.1 ONEPHUPOBATH NOHATUAMU: ITOKA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO;
peuaTh OCHOBHBIE TUITbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BrimosiHATh IpeoOpa3zoBaHus BeIpAXKEHU, COJIep KaIIUX JIOrapu(mbl;
25 ONEPHUPOBATH HNOHATUSIMU: JorapupmMuyecKoe YpaBHEHHE
' U HEPaBEHCTBO;, pEIIaTh OCHOBHBIE THUIIBI JIOTApU(DMHUUECKHUX
YpPaBHEHUH U HEPABCHCTB
2.3 HaxoauTs pemieHns npocTeNmx TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMU: CHUCTEMA JIMHEWHBIX YpaBHEHUW U €€
2.4 pelIeHne; UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUM 1JIsl PEIICHUS
MPaKTUYECKUX 3a]1a4
95 Haxomute pemeHuss npOCTEHMIIMX CUCTEM M COBOKYITHOCTEU
' palMOHATbHBIX YPABHEHUN U HEPABEHCTB
MogaenupoBarh peaidbHble CUTYallUH Ha SI3bIKE ajareOpbl, COCTaBIATH
26 BBIPQ)KCHUS!, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a]1a4H,
' UCCJIEIOBaTh IMOCTPOEHHBIE MOJIEIM C MCIOJIb30BAHUEM allapara
anreOpbl
3 OyHKIHMH U rpaduKu
OnepupoBaTh MOHSTUSIMH: TEpUOANYECKasT (DYHKIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMHU, TOUKH IKCTpemMyMa (yHKIHUH, HauOOJIbIIee
' Y HauMEHbIIIee 3HAaYEHUs (PYHKIIUHU HA TPOMEKYTKE; UCTIOIb30BaATh UX
TJ1s1 UccrieqoBanus (DYHKIIUM, 3aIaHHOM Tpad)KOM




OnepupoBathb MOHATUSAMU rpaduku MOKAa3aTeJIbHOM,
JA0rapu(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMI; H300paxaTh UX

2 .
3 Ha KOOPAWHATHOM TIUIOCKOCTH W HCMOJIb30BaTh JJIsl PEUICHUSA
YPaBHEHUH U HEPABCHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TrpaduKu JTUHEHHBIX
3.3 YPaBHEHUW W UCIOJb30BATh MX [JI PEUICHUS CUCTEMBbI JIMHEHMHBIX
YpPaBHEHUM
4 Ucnonw3oBate rpadukyd (GyHKIMA IS UCCIAETOBAHUS TPOIIECCOB
3. Y 3aBUCUMOCTEH U3 APYTUX YUEOHBIX TUCITUTUINH
4 Hauana Mmarematrdeckoro anaiamsa
OnepupoBaTh MOHATHSAMU: HENpepbIBHAS (PYHKIUS, MTPOU3BOIHAS
4.1 GYHKIMM; HCIOJIB30BATh TCOMETPUYCCKUM U (DU3UUYECKUN CMBICI
MPOU3BOJAHOM JJIsl pELICHUS 3a7a4
45 Haxomuth mnpou3BOJHBIE dSJEMEHTAPHBIX (DYHKIUN, BBIUYUCISATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (YHKITUI
Hcnonb3oBaTh MPOU3BBOAHYIO ISl HcclefoBaHUs  (GYHKIMU HA
4.3 MOHOTOHHOCTbB U DKCTPEMYMBI, IPUMEHSTh PE3YIbTAaThl UCCIIEIOBAHUS
K IMTOCTPOEHUIO IPaPUKOB
14 Hcnonb3oBaTh NpOU3BOAHYIO ISl HAXO0XKICHUS HAUJTYUIIEerO pEeLICHUs
' B IIPUKJIAJHBIX, B TOM YHCJIE COL[MAJIbHO-3KOHOMUYECKUX, 3a/1a4ax
A5 OnepupoBaTh NOHITHSIMHU: MEPBOOOpa3HAsT U WHTETpaj; MOHUMATh
' TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaia
Haxomute mnepBooOpa3Hble 3JIeMEHTApHBIX (YHKIMMA, BBIYUCIATDH
4.6 uHTerpai rmo Gopmyne Hetotona — JleliOuuma
Pemate nmpuknagsele 3amaud, B TOM  YHMCJIE  COLMAJIBHO-
4.7 SKOHOMHYECKOTO ¥  (DM3MYECKOT0  XapakTepa, CpeIcTBaMH
MaTeMaTHYECKOr0 aHajn3a
5 Teopust BEpOATHOCTEN U CTATUCTUKA
£ 1 CpaBHMBaTh  BEpPOSITHOCTH  3HAYEHUW  CIy4yalHOH  BEJIWYMHBI
' 10 PaCIPEICIICHUIO WK C TOMOUIBIO TUarpaMm
OnepupoBaTh MOHSTHEM MATEMATUYECKOTO OXKUJAHUS, MPUBOJIUTH
59 IPUMEPBI TOTO, KakK NPUMEHSETCS MATEMATHYECKOE OXHUIAAHUE

CIy4yalHOW BEJMYWHBI, HAXOJUTh MaTeMaTHYECKOE OXKHIAHHUE MO
JAHHOMY pacHpeieICHUIO

5.3

Hmetn NpeaACTaBJICHHUC O 3aKOHC OOJBIINX YHCET




5.4 HmeTh ipenicTaBieHne 0 HOpMaJTLHOM PacIpeIeICHUH
6 I'eomerpus
OnepupoBaTh  MOHATHSAMH:  LWIWHAPWYECKAs  IMOBEPXHOCTD,
61 oOpasyrolye MWIHHIPHICCKON MOBEPXHOCTH, IUIHMHAP, KOHUYECKas
' MIOBEPXHOCTh, OOpa3yrolue KOHUYCCKONW TOBEPXHOCTH, KOHYC,
chepuueckasi MOBEPXHOCTh
6.2 Pacno3naBath Tena BpareHus (UIUHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CIIOCOOBI TIOJTYYCHHUS TEJ BPAIICHHS
6.4 KnaccudunupoBaTs B3aMMHOE pacloiockeHHE chephbl U TUIOCKOCTH
OnepupoBaTh MOHATHSIMU: IAPOBOW CETMEHT, OCHOBAHHUE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIIAPOBOH CII0¥, OCHOBaHUE IIAPOBOTO CJI0S, BEICOTA
IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Bbraucnare 00beMBl M IUIOIMIAAXM TOBEPXHOCTEH Te BpallCHHS,
' TCOMETPUYCCKUX TEJI C MPUMEHEHUEM (HOpMYJT
OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy H
6.7 OINMMCaHHBIA OKOJO cdephl, chepa, BIUCAHHAST B MHOTOTPAHHHUK HWJIH
TEJIO BpaICHUSI
6.8 BbMUCATE  COOTHOIICHHS MEXAY IUIOM@AAIMUA  TIOBEPXHOCTEH
' 1 00beMaMU ITOJO0HBIX TEN
6.9 N300paxath nu3ydaeMblie (GUTYpBI OT pYKH U C IPUMEHEHUEM ITPOCTHIX
' YEepPTEIKHBIX HHCTPYMEHTOB
BEIMOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX
6.10 00beMHBIX (PUTYp: BUJ CBEPXYy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeI
BpAIICHUS
W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATh HHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha
yepTexax U PUCYHKAX
[TpumensTh reOMETPUIECKUE bakTbI TUTST perieHus
6.12 CTEPEOMETPUUCCKUX 3a/ad, TMPE/IOJIaraloliX HECKOJIbKO IIIaroB
pEIIeHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/I1aHbl B SBHOU (popme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BbITOTHATE TEMCTBUS CIIOKEHHUSI BEKTOPOB, BHIUMTAHHS BEKTOPOB U
6.14 YMHOKEHHUS BEKTOpa Ha YHCIIO, OOBSICHATh, KAKIMH CBOWCTBAMH OHU

o0namaroT

6.15

[IprMeHATs TpaBWIIO ApaJUIENIENUIIEAA IPU CIIOKEHUN BEKTOPOB




6.16

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yyrojl MeEXAy BEKTOpPAMHM, CKalIpHOE IPOU3BENECHUE BEKTOPOB,
KOJUTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxoauTe cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJl
MEXIy BEKTOpaMH, CKaISIpHOE MPOU3BEICHHE, PACKIAAbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33,I[aBaTB IJIIOCKOCTH YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemats HpOCT@ﬁIHHG TCOMCTPUYCCKUC 3aJlaid Ha TIPUMCHCHUC
BCKTOPHO-KOOPAUHATHOI'O METOAA

6.20

Pemiate 3aa4u Ha J0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHU M
U HaXO0XIACHUC TCOMCTPHUYCCKUX BCJINYUH TIIO o6pa3uaM N
aJITOpUTMaM, IMpUMCHSAA HN3BCCTHBIC MECTOAbI npn pCIICHUMN
CTaHJAaPTHBIX MATCMATHUYCCKUX 3a1a4

6.21

[IpuMeHATh NpoCTEHIINE MPOrPaMMHBIE CPEACTBA U BIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CHCTEMBI TNpPU PEUIEHUH CTEPEOMETPUUECKUX
3a1a4

6.22

HpI/IBOIII/ITB IMPUMEPBI MATCMATHYCCKHUX BaKOHOMepHOCTGﬁ B IIpUpOAC
" JKU3HHU, PACIIO3HABATD ITPOABJICHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC

6.23

[IpuMeHATh TMOJIyYeHHbIC 3HAHUS Ha TPAKTUKE: aHAIU3UPOBATH
peallbHbIC CUTYAIlUU U TPUMEHSATh M3YUCHHBIC IMOHSATHS B IPOIECCE
MOMCKA PEIIeHUsS MaTeMaTH4YeCKh CHOpMyITHMpPOBaHHON MPOOIEMBI,
MOJICIMPOBATh ~ pealbHbIC CUTyallud Ha  SI3bIKE T'COMETPHH,
UCCIIEJIOBATh  TOCTPOCHHBIE  MOJACIM  C  HCIOJh30BAHHEM
TCOMETPUYCCKUX TOHIATHA M TEOpEM, ammapara ajireOphl, periarh
MPAKTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXOXXJEHUEM IeéOMETPUUYECKHUX
BEJIMYUH

IIpoBepsiemble 3J1eMEHTHI COlePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbensie u uesnbie yncna. [Ipu3Haku 1€ TMMOCTH LEIbIX YACE
1.2 Crenenp ¢ pallMOHAIbHBIM MTOKa3aTesieM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm yncna. JlecaiTuuHble U HaTYpaIbHbBIC TOTaApUPMBI
2 YpaBHEHHUS U HEPABEHCTBA




2.1 [IpeoGpazoBaHue BbIpaXEHUM, COAEPIKALUX JOTrapruPMbl
25 [IpeoGpa3zoBaHue BbIpaKEHUH, COAEpXKAIIMX CTENEHU C pPalUOHAIbHBIM
' ITOKA3aTENEM
2.3 IIpuMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB
2.4 | Iloxa3aTenpHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapumuyeckue ypaBHEHHs U HEPABEHCTBA
26 CucTembl IMHENHBIX YpaBHEHHH. PereHne NpuKIIaaHbIX 3a/1a4 ¢ IOMOIIbIO
' CHCTEMBI JIMHEWHBIX YPAaBHEHUU
2.7 CucTembl 1 COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB
[IpuMeHeHne  ypaBHEHHM, CUCTEM M  HEPABEHCTB K  PEUICHUIO
2.8 MaTEeMaTUYECKUX 3a7a4 U 3a7a4 U3 pa3IMYHbIX 00J1acTel HAYKU U pealibHOU
KU3HU
3 OyHKIMK U rpaduKu
Oyukius. [lepuonuueckue @QyHkiuu. [IpoMexyTKH MOHOTOHHOCTH
3.1 ¢ynkuuu.  Makcumymbl U MUHUMYMBl  QyHkiuu.  HawuGonbiiee
U HauMEHbIIee 3HaueHNe QYHKIIUU Ha TIPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaUKu
3.3 [loka3arenbHas u jorapugmudeckas GyHKIIMHA, UX CBONCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GyHKIUN ISl pelIEHUs] YPABHEHUHN U TIMHEHHBIX
' CUCTEM
Ucnonb3oBanue rpadukoB (GYHKIHA JUIsI HUCCIAEAOBAHHS TPOIECCOB U
35 3aBUCUMOCTEH, KOTOPBIE BO3HHUKAIOT IPU PELIEHUHM 3a4a4 U3 JAPYrUxX
y4eOHBIX IPEJIMETOB U PEANIbHON KU3HU
4 Havana marematnueckoro anaimsa
41 HenpepriBable pyHKIIMU. MeTOA MHTEPBAJIOB Ul PEIICHUS HEPABEHCTB
4 [IpousBonnass ¢yHkuu. ['eomeTpudeckuii W (PUBHYECKUH  CMBICT
' IIPOU3BOIHOU
43 [IpousBomHbie  dneMeHTapHBIX  QyHKImMA.  DopmMynsl  HAXOXKICHUS
' POU3BOAHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIMIA
[Tpumenenne mpou3BOIHOM K HCCIIeIOBAaHUIO (DYHKIIUN HA MOHOTOHHOCTh U
4.4 |’kcTtpemyMmbl. HaxoxneHume HamOONbIIEro M HAMMEHBILIETO 3HAYEHUS
(GyHKITMY Ha OTpE3Ke
IIpuMeHeHne NPOM3BOAHOW ISl HAXOXKICHUSA HAWIYYLIETO PEIICHUS B
45 IIPUKIIAHBIX 3a1a4dax, I ONpEeNeseHUus CKOPOCTH Ipolecca, 3a4aHHOTO

dbopmynoit uinu rpagukom




4.6

[lepBooOpa3znas. Tabauna nepBooOpa3HbIX

4.7

Wuterpan, ero reomMeTpuyeckuid U (U3MYECKUl cMbICH. Bpluncienue
uHrerpana no gopmyne Hetotona — Jleitbuuna

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucioBple XapakTEpPUCTUKU  CIYYaWHBIX BEJIWYMH: MaTEMaTHYECKOE
0KUJIaHUE, JUCTIEPCHUS U CTAHIAPTHOE OTKIIOHEHUE. [Iprmepsl mpuMeHeHust
MaTEeMaTUYECKOr0 OXKHJAHHUS, B TOM YHCJIE B 3ajJadyax HU3 ITOBCECIHEBHOM
KU3HU. MaTteMaTthueckoe OXHujaHue OWHApHON CiIydalHOW BETUYWHBI.
MaremMaTnyeckoe 0KHIaHUE CyMMBI CIIyYalHbIX BEJIWYMH. MaTtemaTtnueckoe
OXKHMJIAaHWE U  JUCIEPCUS  TCOMETPUUYECKOTO UM  OMHOMHUAIBHOTO
pacupeneneHuin

5.2

3aKkoH OONBIIMX YHCE]I W €ro pojb B HayKe, MPUPOAEC U OOIIECTBE.
Br16opouHbIit MeTO UCCIe0BAHUN

5.3

[IpuMepbl HENpephIBHBIX CIIyYalHbIX BEJIWYMH. [IOHATHME O IUTOTHOCTH
pacnpeneneHus. 3anady, NPUBOAAIIME K HOPMAJIBHOMY PAaCHpPEACIICHHUIO.
[loHsiTHE O HOPMATIBLHOM paclpeeICHUN

I'eomeTpus

6.1

Hunuaapuyeckas MOBEPXHOCT, oOpasytoiue WIMHAPUYIECKON
MOBEPXHOCTH, OCh IUIUHAPUYECKONU ToBepXHOCTH. [{unuuap: ocHoBaHUsT U
OOKOBasi MOBEPXHOCTh, 00pasyrolas U OCh, IJIOMIATh OOKOBOW M TOJHOM
OBEPXHOCTHU

6.2

Konnueckass moBepXHOCTh, 00pa3yomKue KOHUUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOW TMOBEPXHOCTH. KOHyC: OCHOBaHME W BEpIIMHA,
oOpazyroras ¥ 0Ch, IJIOMIA/Ib OOKOBOW U MOJIHON MOBEPXHOCTH. Y CCUCHHBIN
KOHYC: 00pa3yIoliyie 1 BBICOTa, OCHOBAHUS M OOKOBAsl IIOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, AUAMETpP, IJIOMAIb MOBEPXHOCTU C(hephl.
Bsaumuoe pacmnomnokenue cdepbl U TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K
chepe, miomanb cheps

6.4

N306pakeHne Ten BpalieHus Ha MI0cKocTH. Pa3BepTka uiuHIpa 1 KOHyca

6.5

KoMmOuHanuu Ten BpameHWs ©W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBIA OKOJIO cdepshl, chepa, BIUCAHHAS B MHOTOTPAaHHUK, WIN TEJO
BpAaILICHUS

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00BeMOB Tell. Teopema 00 o0beme
MPSMOYTOJIFHOTO TIapaJIJIeNIeTTUIe1a U CIeACTBUS u3 Hee. O0beM IIIHHIpA,
KoHyca. O0beM I1apa U MIoimaab chepsl




6.7

[TogoOnbie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXAY TMUIOMAIIMU
MOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

6.8

Ceuenuss uuauHApa (MapawieJbHO W MEPIEHIUKYJISIPHO OCH), CEUECHHS
KOHyca (IIapaJuleIbHOE OCHOBAaHUI0 M IPOXOJAIIEE 4Yepe3 BEPIIUHY),
CeYeHHUs I111apa

6.9

BekTop Ha tutockocTH 1 B ipocTpancTBe. CII0KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BeKTOopa Ha 4HCIO0. Pa3noxkeHue BEKTOpa IO TpeM
HEKOMIUTaHAPHBIM BekTopam. [IpaBuiio mapasienenunena. Penienue 3amad,
CBSI3aHHBIX C IPUMEHEHUEM TPABUJI ICHCTBUI C BEKTOpaMHU

6.10

[IpsamoyronpHass cucTeMa KOOpPAMHAT B TMpocTpaHcTBE. KoopauHatsl
BekTopa. [Ipocreitimue 3amaun B KOOpAMHATAX. YTOJ MEXKJY BEKTOPAMH.
CxangpHoe Npou3BeIeHUE BEKTOPOB. BbIUuCICHUE YIIOB MEXAY MPSIMBIMU
U TIocKocTsIMU.  KoOOpIMHATHO-BEKTOPHBIM METOA MPHU  PELICHUU
reOMETPUUECKUX 3a7a4




IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis IpoBeeHUsT €AMHOTO TOCYIapCTBEHHOIO K3aMEHa 110 MaTeMaTHUKe (Jajiee —

EI'D mno wmaremaTuke) HCIONb3YETCS TMepedeHb (KoaudukaTop) MpOoBEpIEMbIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTENIbHOM IPOrpaMMBI

cpenHero oOmero oopa3oBaHusi U 3JIEMEHTOB cojepxkanud. [Ipu nposenennu EI'D mo

MaTeMaTuke 0a30BOro YpoBHS W3 mepeuHs (Koaudukaropa) BbIOMpAIOTCS MO3HIIMH,

COOTBETCTBYIOLIME (efepanbHoll pabouedl mnporpamMMme 1o MareMatuke (0a30BbIid

YPOBEHB)

IIpoBepsiembie Ha EI'D mo maTemaTnke TpeOOBaHUS K Pe3yJIbTATAM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 0o0pa3zoBaHmsi

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K PEIMETHBIM PE3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeILHON MPOTrpaMMBbl CPETHETO OOIIIETO
00pa3zoBaHwMsI

1

Bnanenue merogamu 0Ka3aTeNbCTB, alTOPUTMAMU PEILICHUsS 3a]aY;
yMeHHe (OopMyIHpOBaTH U ONEPUPOBATH MOHATHUSMU: ONpEJEICHHE,
akcuoMma, Teopema, CJIEJCTBUE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKH;  NPUMEHSITh  HUX;  yMEHHE
dbopmynupoBaTh 00paTHOE W TPOTHBOIOJIONKHOE YTBEPXKICHHE,
NPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI, MCIOIB30BATh METO]
MaTEeMaTUYECKOM WHIYKIUY; IPOBOJIUTH JIOKa3aTebHbIC
pacCy>KIeHusi TpU pEIIeHUH 3a7a4, OLEHHUBATh JIOTHYECKYIO
NPAaBWIBHOCTh PACCYXKJICHUW; YMEHUE OINEPUPOBATH IMOHSATHUSIMHU:
MHOKECTBO, MOJAMHOKECTBO, OMEpalliyd HaJT MHOXECTBAMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i ONUCAHUS
pEeaNbHBIX MPOIIECCOB U SIBICHUH U MPU PELICHUU 3a/1a4, B TOM YHCIIE
U3 JPYTuX y4eOHBIX MPEAMETOB; YMEHHE ONEPHPOBATH MOHATHSIMU:
rpad, cBs3HBIN Tpad, nepeBo, MUKI, Tpad Ha TUIOCKOCTH; yMEHHE
3alaBaTh W OMUCHIBaTH rpadbl  Pa3IUYHBIMU  CIIOCOOAMU;
UCTIOJIb30BaTh rpadbl MPU PEIICHUH 33124

YMeHune onepupoBaTh MOHITUAMU: HATYPAIBHOE YUCIIO0, LIEII0E YUCIIO,
CTEIEHb C ILEJbIM I[OKa3aTeJeM, KOPEHb HATypalbHOW CTEICHH,
CTEIIEHb C PAallMOHAJBHBIM [MOKA3aTENIEM, CTENIEHD C ACHCTBUTEIbHBIM
nokaszaTtesieMm, Jorapudm 4Yucia, CHHYC, KOCHHYC U TaHIEHC




IPOU3BOJIBHOI'O YHUCIA, OCTaTOK MO MOIYJI0, PallMOHAIBHOE YHCIIO,
UppPALMOHAIBHOE  YHUCJIO, MHOXKECTBA  HATYPaJbHBIX,  LEJBIX,
pPalMOHANIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BATh
NPU3HAKU JIETUMOCTH, HAMMEHBIINI OOLIUH IeTUTENb 1 HAUMEHBIIIEe
oO1ree kpaTHoe, anroput™ EBkina npu peuieHuu 3ajad; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULIUOHHBIMM CUCTEMAMU CYUHCIEHUS; YMEHHE
BBITNIOJHSATH BBIUKCICHUE 3HAUEHUI U IPeoOpa3oBaHus BhIpAXKEHUN €O
cTeneHs MM W Jorapudpmamu,  npeoOpa3oBaHust  JPOOHO-
pallMOHAJILHBIX  BBIPAXKEHUW, YMEHHE ONEPUPOBATH MOHIATHIMU:
MOCJIEIOBATENIbHOCTD, apu(pMeTHYecKas porpeccusi, reoMeTpruueckas
nporpeccusi, 0€CKOHEUHO yObIBaroIIasi TeOMEeTpUUecKasl Mporpeccus;
yMEHHE 3a7aBaTh MOCIEJOBATEIBHOCTH, B TOM YHUCJE C MOMOIIbIO
PEKYpPpEHTHBIX  (opMylsl; yMeHHUE ONepupoBaTh  MOHITHUIMU:
KOMIUIEKCHOE YHCJIO, COMPSKEHHbIE KOMILUIEKCHBIE YMCia, MOAYJb U
apryMeHT KOMIUIEKCHOTO yHucia, (hopMa 3almuci KOMILIEKCHBIX YUCE
(reomeTpUyecKas, TPUTOHOMETpUYECKass U anreOpamveckasi); yMeETh
IPOU3BOJIUTH apuMETUUYECKUE EUCTBUS C KOMIUIEKCHBIMU YHCIIAMH;
OPUBOJIUTH  TPHUMEPbl  HCMIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;
ONEpUpOBaTh MOHATUAMU: MaTpulia 2 X 2 U 3 x 3, onpenenurelib
MaTpPHUIIbl, TEOMETPUUECKUIN CMBICI OMPEETUTENS

YMeHue oneprupoBaTh MOHATUSMHU: pallMOHAIbHBIE, UPPAIlMOHATIBHBIC,
MOKa3aTelIbHbIE, CTETICHHBIE, JIoTapu(PMUIECKre, TPUTOHOMETPHUUIECKUE
YpaBHEHUS M HEPABEHCTBA, HUX CHUCTEMBbI; yYMEHHE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXJIECTBEHHOE npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHHUM U HEPABEHCTB,
PaBHOCUJIBHOCTh YpaBHEHUW, HEPABEHCTB M CUCTEM; YMEHHUE pelIaTh
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMBI C IIOMOIIBIO PA3IUYHBIX
IIPUEMOB; pelllaTh YPABHECHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MPUMEHATh YpPaBHEHMSI, HEPABECHCTBA, WX CHUCTEMBbI ISl PEIICHUS
MaTeMaTUYeCKUX 3aJlad M 3aJad M3 Pa3IMUHbIX 00JacTeld HAyKU U
pEATbHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKIUS, YETHOCTH (DYHKIIHH,
NEPUOJUIHOCTH () YHKIIUH, OTPAHUYCHHOCTh QYHKIIMHA, MOHOTOHHOCTH
byHKIIMK, SKCTpeMyM (GYHKIHH, HAWOOJbIIEe ¢ HAaWMEHBIIEE
3HaueHUs (QYHKIMM Ha TPOMEXKYTKE, HENpepbiBHAS (DyHKIHS,
acuMnToThl rpaduka QyHKIUM, [epBas M BTOpas MPOU3BOJHAS
GyHKIIMK, TEOMETpUYeCKHid M (HU3UIECKUN CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OMNpPENENICHHbIA HWHTErpaia; YMEHHE HaXOJIUTh
acuMnToThl rpaduka (YHKIUU; YMEHUE BBIYHUCIATH MPOU3BOHBIC
CYMMBI, IPOU3BEEHHUS, YACTHOTO U KOMIIO3UIIUU (P YHKIINI, HAXOAUTh




ypaBHEHHE KacaTeJlbHOW K Tpaduky (yHKIUHU; YMEHUE HAXOIHUTh
IPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMI; yMEHUE HCIOIb30BATh
IPOU3BOJIHYIO AJI UCCIEN0BaHUS (DYHKIIMM, HAXOIUTh HAUOOJbIINE U
HaUMEHbUINE 3HAaYeHUs1 (PYHKIMI; CTPOUTH rpaUKU MHOTOUYJIEHOB C
UCIIOJIb30BAaHUEM ammapaTa MaTeMaTU4YeCKOro aHajiu3a; MPUMEHSThH
OPOM3BOJHYIO  JUIl  HAXOXKJIEGHHUS  HAWJIY4YLIEro  pelieHHs B
OPUKIAJHBIX, B  TOM  YHCJIE€  COLHMAIBbHO-DPKOHOMHYECKHX U
¢u3nuecknx 3ajavax; HAXOAUTh IUIOWAAM W 00BeMbl (GUryp c
NOMOIIBI0 MHTErpalia; MPUBOJUTH MPUMEPHl MAaTEMaTUYECKOTO
MOJIETMPOBAHMSI C TOMOIIBIO AU hepeHnaIbHbIX YPaBHEHHM

YMeHue omnepupoBaTh MNOHATUSAMU: Tpapuk GyHKUMH, OOpaTHas
GyHKIMSA, KOMIO3UIUSA PYHKIMHI, THHEeHas QyHKUIMS, KBapaTUUHAS
GyHKIMSA,  pauMoHanbHas  (QYHKIMS,  cTeneHHas  QyHKUUSA,
TpUrOHOMETpUYecKkre GYHKIUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
GbyHKIIMK, MOKa3aTeiabHas W Jjorapupmuueckas (QyHKIMH; yMEHUE
CTPOUTH Ipa@UKN U3yYEHHBIX (PYHKIIUM, BBIIOIHATH MPeoOpa3oBaHUs
rpadukoB QYHKIINI, UCTIOJIB30BATh I'PAPUKHU 1JIs1 U3yUEHUS POIIECCOB
¥ 3aBHUCHUMOCTEH, IPU PEIICHUH 3aJa4 U3 IPYTUX YUeOHBIX IPEAMETOB
U 3aJa4 U3 peajbHOM XXU3HU; BbIpaxkaTb (OpMyJaMU 3aBUCHMOCTH
MEXJly BEJIMYMHAMM; HCIOJIb30BaTh CBOWCTBA U Ipa@uKu (yHKIHIMA
JUIsl pelleHUs YpaBHEHUM, HEPAaBEHCTB M 3aJay C IapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUM
YPaBHEHHUM, HEPABEHCTB U UX CUCTEM

YMeHue peniaTh TEKCTOBBIE 3aJa4l Pa3HbIX TUIIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJU U YaCTH, HA JIBIXKEHUE, pabOTy, CTOMMOCTh TOBapOB
W YCIYyr, HaJlOTH, 3aJa4d W3 00JIaCTH YIpaBICHUS JIMYHBIMU
U CeMEWHbIMU (MHAHCAMH); COCTABISATh BBIPAKECHMS, YpPaBHEHUS,
HEpPAaBEHCTBA W MX CHUCTEMBbl IO YCIOBHUIO 33/Ja4M, HCCIIEI0BATh
MOJIYYCHHOE PEIICHUE M OIICHUBATH MPaBIOMOJ00HOCTh PE3YIbTATOB;
YMEHHE MOJEIUPOBATH PEAIBHBIC CUTYallMM Ha SI3bIKE MAaTEMAaTHKU;
COCTaBJISITh BBIPAXKEHHUsSI, YPABHEHHUSI, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUKO  3aJa4M,  MCCIEA0BATh  IIOCTPOEHHBIE  MOJEIH C
UCIIO0JIb30BAHUEM allfapaTta anreOpbl, HHTEPIPETUPOBATH MOTYyUECHHbBIH
pe3yJsbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeaHee apudmeTuyeckoe,
MenaHa, HanboJbIllee U HANMEHbBIIIEE 3HAUCHMS, pPa3Max, TUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YMCIIOBOIO HAa0Opa; yMEHHE HW3BJIEKATh,
UHTEPIPETUPOBATh UHPOPMAIMIO, TPEACTABICHHYIO B Ta0IuIax, Ha
auarpammax, rpadukax, OTpakalol[yl0 CBOHCTBa  peajbHbIX
IPOLIECCOB U SBJICHUMN; MPEACTaBIATh HH(OPMALUIO C MOMOIIBIO




TAaOJIULl U JTMAarpaMM; UCCIIEI0BAaTh CTaTUCTUYECKUE JaHHBIE, B TOM
qyclie C MPUMEHEHHEM TIpadUyuecKuX METOJO0B U 3IIEKTPOHHBIX
CpeICTB; TpaUUeCKH MCCIEAOBAaTh COBMECTHbIE HAOIIOACHUS
C IIOMOILBIO JUarpaMM pacCEUBaHUs U JIMHEMHON PErpeccuu

YMeHue OIepUupoBaTh NMOHATUSAMM: CIYyYaWHBIA ONBIT U CIIyYalHOE
COOBbITHE, BEPOSTHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C MCHOJb30BAHUEM T'papuecKUX METOJOB; MPUMEHATh
(GOpMyIIBI CIIOKEHUS U YMHOKEHHSI BEPOATHOCTEN, (POPMYILY MOJTHON
BeposiTHOCTH, (opmyny bepHymin, xoMOuHaTopHbBIE (HaKThl U
(GOopMyIbl; OLIEHMBATh BEPOSITHOCTH pPEAlbHBIX COOBITUH; yMEHHE
OMepUpOBaTh MOHATUSMH: ClydailHas BeIUYMHA, paclpeneseHue
BEPOSTHOCTEH, MaTeMaTHUYeCKOe OKHJIaHuE, JTUCTIEPCHS U
CTaHJApTHOE  OTKJIOHEHHWE  CIydyalHOM  BENWYHUHBI,  (DYHKIIMHU
pacnpeneneHuss ¥ IUIOTHOCTH PAaBHOMEPHOTO, I0Ka3aTeIbHOTO |
HOPMAJILHOTO pACTIPEJICICHU; YMEHHME HCIOJIb30BaTh CBOWCTBA
U3YYEHHBIX pacHpeleNieHud nJisi peuieHus 3a7ad; 3HaKOMCTBO C
NOHATUSIMU: 3aKOH  OOJBIIMX YUCEN, METOAbl BBIOOPOUYHBIX
UCCJIEIOBAaHUN; yMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUIX;, YMEHHE
ONEepUpOBaTh MOHATUSIMHU: COYETaHHE, TePEeCTaHOBKA, YHUCIIO
COUETaHUM, 4YUCIO TepecTaHoBOK; OuHOM HploTOHA; ymeHHe
NPUMEHSITh KOMOMHATOpPHBIE (PAKThl U PACCYXKACHUS I PEIICHHS
3a/1ay; OIICHUBATh BEPOATHOCTU PEAIbHBIX COOBITUN; COCTaBIATh
BEPOSITHOCTHYIO MOJIEJTh U MHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3ybTaT

YMeHue onepupoBaTh IMOHATHUSMHU: TOYKa, IpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIria, IUIOCKUWA YroJl,
JNBYIPaHHBIA yTOJI, TPEXTPAHHBIM YIOJl, CKPELIUBAIOIIUECS MPSAMBIE,
NapaJUIEIbHOCTD U MEPHEHANUKYISIPHOCTD NMPAMBIX U INIOCKOCTEH, YroJl
MEXKY MPAMBIMH, YTOJ MEXAY NMPSIMOU U IJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHA J0 IUIOCKOCTH, PACCTOSTHHUE
MEXKIY MNOPSIMBIMH, PACCTOAHUE MEXIAY IUIOCKOCTSAMH; YMEHUE
UCIIOJIb30BaTh MPU PEIICHUU 3a7a4 W3y4YeHHbIE (PaKThl U TEOPEMBI
MJIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MHpA;  CTPOUTh  MATEMATUYECKHME  MOAEAM C  MOMOIIBIO
F€OMETPUYECKUX TMOHATUNA W BEIIMYMH, PEIIATh CBSI3aHHBICE C HHUMU
MPAKTUYECKUE 3aaUU
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YMeHue onepupoBaTh NOHATUAMU: TIIOAL PUTYPBI, 00BEM QUTYDHI,
MHOTOTPaHHHK, TPABUIIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajuienienunes, npu3Ma, nupamuna, urypa U NOBEPXHOCTD
BpalleHus, [WINHAP, KOHYC, map, chepa, miomaab chepsl, omaib




HNOBEPXHOCTH MUpPaMUAbl, NPU3MbI, KOHYCa, HWIMHIpPA, 00beM KyOa,
IPSMOYTOJIBHOTO NapaJuIeIICINAIEd, TMPAMUIBI, IPU3MBbI, [IWJIAH]PA,
KOHYCa, I11apa, pa3BepTKa IOBEPXHOCTHU, CEYEHNs KOHYCA U LIWJIMH]IPA,
napajieJIbHble OCH WJIM OCHOBAHMIO, CEYEHWE IIapa, IUIOCKOCTb,
Kacaromascsi cepbl, TWIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEUEHHUE
MHOT'OI'paHHHKA, U300paxKaTb MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTHU
BPAILIEHUS, UX CEYEHHs], B TOM YHCJIE C TIOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHUE MPUMEHATH CBOMCTBA T€OMETPUUECKUX (DUTYP, CAMOCTOATEIBHO
(bopMyIMpOBATH OIPENIENECHUs U3y4aeMbIX (PUTYp, BBIABUTATh TUTIOTE3bI
O CBOMCTBaX M MPU3HAKAX FT€OMETPUUECKUX (PUTYDP, 0OOCHOBBIBATH WU
OMpoBeprath HMX; yMEHHE NPOBOAUTH Kiaccudukanuioo Quryp mno
pa3IMYHbIM TPU3HAKAM, BBIIOJIHITH HEOOXOAUMBIE JOMOIHUTEIbHbIE
OCTPOEHUS
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YMeHue OomnepupoBaTh TMOHATHSIMH: JBWKCHHE B IPOCTPAHCTBE,
napaiyIeIbHBINA MIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHKWE TMOJ00HsS, IMOJO00HBIE (UTYpPHI; YMEHHE
pacrno3HaBaTh paBHbBIC M TIOJI0OHBIC (PUTYPHI, B TOM YHCJIE B TIPUPOJIC,
UCKYCCTBE, apXUTEKTYypPE; UCIIOIH30BaTh T€OMETPUUYECKUE OTHOIICHUS
IpU PElIeHUU 3a]a4; HaXOJUTh T€OMETPUUECKHE BETUUYHHBI (JIJIMHA,
yroJ, IUioniaab, 00bEeM) MpPHU PEIICHUH 3a/Jad U3 JAPYTrUX Y4eOHBIX
OpeIMETOB W M3  pealbHOM  JKU3HU; YMEHHE  BBIYUCISATH
reOMETPUYECKUE BEIUYUHBI (JIMHA, YTOJI, IIIOMalb, 00BEM, IJIOIIAh
MOBEPXHOCTH), UCHOJNB3ysd M3ydeHHbIe (OPMYIbl U METOJABI, B TOM
qyclie: IUIOMAAb TOBEPXHOCTH MHPAMHIBI, TPU3MBI, KOHYCA,
MWIMHApA, IUIomanb cdepbl; 00beM KyOa, MNPSIMOYTOJIBHOTO
napajiesienuneia, MupaMuabl, TPU3Mbl, HWIUHAPA, KOHYyCa, IIapa;
yMEHHE HaXOAUTh OTHOIICHHE 00bEMOB MOJTO0HBIX PUTYp
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YMeHue onepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHAsE CUCTEMA
KOOpPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIMHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHUCIIO, PAa3JI0KEHHUE BEKTOpa IO
0a3ucy, CKaJspHOE MPOU3BEICHHE, BEKTOPHOE IMPOW3BEIACHHE, YTOJ
MEXIy  BEKTOpaMH;  yMEHHUE  HCIOJb30BaTh  BEKTOPHBIM M
KOOPAMHATHBIM METOJ JI PELICHUs] TEOMETPUUYECKHUX 3a7ad U 3aj/1a4
JIPYTHX Y9eOHBIX MTPEAMETOB
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YMeHre BBIOMpATh MOAXOASIIMK METOJ JUIsl PEHIeHUS 3aadw,
IIOHMMaHWE 3HAYUMOCTH MATEMAaTUKH B HW3YYEHUH IPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB M SIBIICHWI; YMEHHE pPaclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MATEMATHUKH B UCKYCCTBE, YMEHHE NMPUBOIUTH
IPUMEPBl MATEMATHYECKUX OTKPBITUHA POCCUHMCKOM W MHUPOBOU
MAaTeMaTHYECKON HAYKH




IlepedeHb 3j1eMEHTOB coep KaHus, NpoBepsaeMbIx Ha EI'D mo maremaTuke

Kon [IpoBepsieMblii DIIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUSA
1.1 Harypanbensie u uesnbie yncna. [Ipu3Haku 1ETMMOCTH LENBIX YACE
1.2 Panmonanbuabie yncia. OOBIKHOBEHHBIE U JACCATUYHBIE TpOOU, MPOIICHTHI,
OECKOHEUHBIE TIEPUOANYECKUE TPOOH
1.3 Apudmernueckuii KOpPEHb HaTypajabHOU CTEIICHU. JevicTBus
¢ apu(METHUYECKUMH KOPHSIMU HATypaJIbHOMN CTENEHU
1.4 Crenenb ¢ 1enbiM nokaszaresieM. CTENeHb ¢ pallMOHAIbHBIM MOKAa3aTelIeM.
CgolicTBa cTeneHn
15 Cunyc, KOCUHYC ¥ TaHT'€HC YUCJIOBOI0 apryMeHTa. APKCUHYC, ApKKOCUHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuuHbIe U HATYpAIbHBIC JIOTapU(DMBI
1.7 JleticTBuTeNbHBIC YUCIa. ApudMeTHnyecKue onepaiuu ¢ AeHCTBUTECIbHBIMU
yuciamu. [IpuOnuxeHHbIe BEIYUCIICHUS, IPABIIIA OKPYTIICHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BBIYUCICHUN
1.8 [IpeobpazoBaHue BHIPAKEHUIA
1.9 KowmrekcHele uncna
2 YpaBHEHHUS U HEPABEHCTBA
2.1 Lenbie 1 poOHO-palMOHANbHBIE YPABHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
23 TpuroHomeTpuyecKkue ypaBHEHU
2.4 [Toka3zaTenbHble U JOorapuPMUIECKUE YPABHCHHUS
25 Lenvie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
26 HppaunoHanbHble HEPAaBEHCTBA
2.7 [TokazaTenbHble 1 JorapuPMUIECKIE HEPABCHCTBA
2.8 TpuroHomeTpruiyecKrue HEpaBEeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPABEHCTB
2.10 | YpaBHEHHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 | Marpuna cuctemsl IMHEWHBIX YpaBHEHUM. OMpe1eIuTeNb MaTPULIbI
3 DOyHKIUU U rpaduku




3.1 OyHKMsA, crnocodbl 3ananud ¢(yHkuuu. ['padux ¢yHxnuu. BzanmnO
oOpatHble (yHkuuu. YerHsle W HedeTHble (yHKUuU. Ilepuoanueckue
byHKIUHA

3.2 O6nactp onpeneneHuss ¥ MHOXKeCTBO 3HaueHU pynkuuu. Hynmu dyHkumm.
[IpoMexxyTkH 3HAKONOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTHU (PYHKIIUU.
MakcumMyMbl U MUHUMYMBbl (yHkuuu. Haumbomnbliee U HauMmeHbliee
3HaueHue (PYHKIMH HA IPOMEXKYTKE

3.3 | Crenennas GyHKUMS C HATYpaJIbHBIM U LIEJbIM MTOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-0il CTeneHu

3.4 | Tpuronomerpuueckue QpyHKIIUHU, UX CBOMCTBA U TpadUKH

35 |lloka3arenpHas u morapudmuueckas GyHKIUU, UX CBOMCTBA U IpaUKu

3.6 Touku pazpbiBa. AcuMNTOTHI TpadukoB QyHkiui. CBONCTBA (PYHKIIUH,
HENPEPHIBHBIX HA OTPE3Ke

3.7 |llocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUSI TTOCIIEIOBATETLHOCTEN

3.8 | Apudmernueckas U reomeTpuueckas mnporpeccun. dopmyna CIOXKHBIX
IIPOLIEHTOB

4 Hayayia MaTemMaTH4eCKOro aHanu3a

41 |IIpousBognas pynkuuu. [Ipon3BoHbIE 3I€eMEHTAPHBIX QYHKIMHA

4.2 |llpumeHeHne npou3BOAHOMN K HCCIEA0BaHUIO (PYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxokiaeHue HauOOJIBLIIETO W HAUMEHBLIETO 3HAYEHUS
GbyHKIMM Ha OTpe3Ke

4.3 |IlepBooGpaznas. UnTerpan

5 MHoxecTBa U JIOTHUKa
51 MHoecTBO, onepalii HaJl MHOKecTBaMu. Jluarpammel Ditsiepa — Benna
52 Jloruka

6 BeposiTHOCTB M cTaTHCTHKA

6.1 |OmnucarenpHas CTAaTUCTUKA

6.2 BepositHOCTB

6.3 Kombunaropuka

7 I'eomeTpus
71 @urypsl Ha INIOCKOCTH
7.2 | IIpsiMbIe U IIJIOCKOCTH B TPOCTPAHCTBE




73 MHororpaHHUK"
7.4 Tema 1 MOBEPXHOCTHU BPALLEHHUS
7.5 | KoopauHatel U BEKTOPBI
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