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@enepanbHas pabouas mporpaMma mo y4yeOHOMYy mpenMmery «MaremaThkay
(6a30BBIi ypoBeHB) (MpeameTHass 0bmacTh «MaTtemaTuka U HHPOPMATHUKA) BKIIOYAET
MOSICHUTENBHYIO 3aMHCKY, COIep KaHne 00yUeHus, TUIaHUPYEMbIE PE3yIbTaThl OCBOSHUS
IporpaMMbl IO MaTeMaTHKe, TEeMAaTUYECKOE MIAHWPOBAHUE, MepeueHb (KOAU(PUKATOP)
pacmpesieNieHHBIX M0 KjaccaM IMPOBEPSIEMbIX TPeOOBaHWUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOUM 00pa3zoBaTeIbHON MpOrpaMMBbl CpEIHETO O0IeTr0 00pa30BaHUs U DJIEMEHTOB
COJiep)KaHusl MO MaTeMaTuKe, MepedyeHb (KoAu(UKaTop) MpoBEpsieMbIX TPeOOBaHMIA
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBbl CPEIHEro OOIIero
00pa30BaHMsI U HIIEMEHTOB COACPKAHU 10 MaTeMaTHKe.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOIIME e U 3a/1a4ll 3YYCHHS] MaTEMaTHKH,
XapaKTePUCTUKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYeHHIO OOydaroIIMMHCH,
MECTO B CTPYKType ydeOHOro IjIaHa, a TaKKe MOAXOJbl K OTOOpY coaepKaHus, K
OTIpEICTICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

Copmepxanne OOy4deHHsI PpacKphIBa€T COJAEp)KATEIbHBbIC JIHHUHM, KOTOPHIC
npenjaraTcs s 0013aTeIbHOTO M3YyYeHUS B Ka)XJIOM Kjlacce Ha YPOBHE CPEIHETrO
o0111ero oOpa3oBaHus.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTpaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METANpeIMETHBIE PE3yNbTaThl 3a BECh MepHoj OOydeHHs Ha YpPOBHE
cpeaHero o0miero oopa3oBaHusi, a TaKXKe MPEAMETHbIE JOCTUXKEHUS 00yYarolerocs 3a
KaXIbI 101 00yUueHus

HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O MaTeMaTHKE Ha YPOBHE CpeAaHero obmiero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yueTroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUIA,
MPEABSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, M TPAJAMIMN POCCHICKOTO
oOpaszoBanus. Peanmuzarusi mporpamMmbl MO MaTeMaTHKE O0O€CIIeUMBAET OBJIAJICHUE
KJIIOUEBHIMA ~ KOMIIETCHIIMSIMH, COCTAaBJSIONIMMUA OCHOBY IS CaMOPa3BUTUSA U
HETPEPHIBHOTO  00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JIMYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

B nporpamme mo marematvke ydTeHbI uieu U nosioxkeHuss Konmenmuu pa3BuTus
MaTtemaThaeckoro oopasoBanus B Poccuiickoit denepanuu. B cooTBeTCTBUY C Ha3BaHUEM
KOHIICTIIIMYA, MaTeMaTH4eCckoe OoOpa30BaHHE [IOJDKHO, B YACTHOCTH, MPEIOCTABISThH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHUSI YPOBHS MaTEeMAaTHUECKUX 3HAHHM,
HEO0OXOUMOro JUIsl JalbHEWIIel yCIemHol xu3Hu B oOmecTBe. VIMeHHO Ha pelieHue
ATOM 3a/1a4u HalleJIeHa IporpaMma 1o MaTeMaTruke 0a30BOro YpOBHSI.

B snoxy muudposoit Tpanchopmarnmu Bcex cdep YeTOBEUECKON NeATeTLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 0a30Boii
MaTeMaTUYeCKOW TOJITOTOBKHU. YK€ B IIKOJIE MATEMAaTHKA CIIY>KUT OMOPHBIM MPEIMETOM
JUTST W3YYEHUS CMEXKHBIX JUCHUIUIMH, a B JKHA3HM TIOCJE IIIKOJBI pPeaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HETPEPHIBHOE 00pa3oBaHKe, YTO TPEOYET MOTHOIICHHOM
0a3oBoli 001I€00pPa30BATEIPHON IMOJATOTOBKH, B TOM 4YHCIE€ M MaTeMaTHYECCKOM.
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D10 00YCIOBIEHO TEM, YTO B HAIIM JHH PACTET YHUCIO CIEUUATbHOCTEH, CBSI3aHHBIX
C HEMOCPEACTBEHHBIM IPUMEHEHNEM MaTEeMaTHKU: U B cepe SKOHOMUKH, U B OU3HEce,
U B TEXHOJIOTUYECKUX 00JIaCTsIX, U Iaxke B TyMaHUTAapHBIX cpepax. Takum oOpazom, Kpyr
oOydaromuxcs, JUis KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM,
CYLIECTBEHHO PACIIUPSETCS.

[IpakTueckass MOJE3HOCTh MAaTeMAaTHKU OOYCJIOBJIEHA TEM, YTO €€ MPEeAMETOM
ABJISIIOTCS (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEACTBEHHOM
OMbITe, [0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOJUMBIX Uil Pa3BUTHUA HAYYHBIX
U TEXHOJOTMYECKUX HJIel. be3 KOHKpPETHBIX MaTEeMaTHYECKUX 3HAHUU 3aTPyIHEHO
NOHMMAaHWE TPUHLUIIOB YCTPOWCTBA M HCMOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIPUSTHE W HUHTEpPHpeTalus pa3HOOOpa3HOM COIUAIbHOM, HSKOHOMHYECKOM,
MOJIUTUYECKOW — uH(popManuy, Manod(p(GeKTUBHA TMOBCEIHEBHAs  MpPaKTHYECKas
AesTeNnbHOCTh. KakJoMy 4eToBeKy B CBOEH JKM3HHU MPUXOAUTCS BHITIOIHATEH TOCTATOYHO
CJIOHBIE PACUEThl U COCTABJISITH HECIIOKHBIE AJITOPUTMBI, HAXOIUTh HY>KHbIE (POPMYJIbI
U TPUMEHSTh MX, BIAJETh MPAKTUYECCKUMH MPUEMaMU T€OMETPUUECKUX U3MEPEHU U
MOCTPOEHUM, YUTaTh WH(OpPMAIWIO, TMPEACTABICHHYIO B BUIYy TaONuIl, AWarpaMm u
rpauKoOB, )KUTh B YCIOBUAX HEOMPEICICHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4alHBIX COOBITHUM.

OAHOBpPEMEHHO € paclIupeHueM c(ep NPUMEHEHUs MAaTeMaTUKU B COBPEMEHHOM
oOmiectBe Bce 0Ooee BaXHBIM CTAHOBUTCS MAaTEMAaTUYECKUN CTWJIb MBIILUICHUS,
NPOSIBIISIIOIIMICS B OIpENEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTEeMaTHUKUd B apCceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKA ECTECTBEHHBIM
00pa3oM BKIIOYAIOTCS MHIAYKIHS U JEAYyKIHs, 0000IIeHNe U KOHKPETU3AllHs, aHATN3 U
CUHTE3, KiIaccuduKaius U cucreMmaruszaius, abcrparupoBanue U aHaynorus. OOBEKThI
MaTEMaTHUYECKUX yMO3AaKIIOUEeHUH, TpaBWiIa WX KOHCTPYHPOBAHMS PACKPBHIBAIOT
MEXaHM3M  JIOTHUYECKHX  TOCTPOCHUU,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopmynupoBaTh, 0OOCHOBBIBATH U JIOKA3bIBaTh CYXICHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAUICKUT Beaylas poib B GOPMUPOBAHUU
AITOPUTMHYECKOM KOMITOHEHTHI MBIIUICHUSI U BOCIIMTAHWM YMEHHM JIeCTBOBATH 1O
3aJJaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B
MpOIIECCe PEHICHNS 3a/1a4 — OCHOBHOM yueOHOM ASSITEbHOCTA HA YPOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPYECKAS U MIPUKIIAHAS CTOPOHBI MBITTUICHHUS.

OOydeHrne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
panMoHaNbHYI0 U WH(GOPMATUBHYIO peYb, YMEHHUE OTOMpATh HauOoJiee TMOJXOJSIINE
A3BIKOBBIC, CHUMBOJUYECKHE, TpapUuecKhe CpeACTBa A BBIPAXKEHUS CYXKICHUN U
HATJISITHOTO WX MPEICTABICHUS.

HeoOxoauMbpIiM KOMITOHEHTOM OOIIE€H KyJbTypbl B COBPEMEHHOM TOJIKOBAaHWUU
SBIISIETCS 00IIIee 3HAKOMCTBO C METOAAMH MTO3HAHUS JICHCTBUTEIILHOCTH, TIPEICTABICHHE
O TMpeaMeTe U METOJEe MAaTeMaTUKHU, €ro OTIUYMUS OT METOJOB €CTECTBEHHBIX
U TYMaHHTApHBIX HAayK, 00 OCOOEHHOCTSX MPUMEHEHUS] MATEMATUKH JJISl PEIICHUS
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HAYYHBIX U MPUKJIAJHBIX 3a7a4. Takum o0pa3oM, MaTeMaTHUeCKOe 0Opa30BaHNE BHOCUT
CBOM BKJIaJ B (hOpMHUpPOBAaHUE OOILIEH KYJIbTYphI UeTIOBEKA.

N3yyenne MareMaTwku CIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
NOHUMAaHUIO KpPacoThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM, BOCIPHUSTHUIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuoputetnpiMu 1ienssMu o0ydeHus: matemaruke B 10—11 xmaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCS:

(GopMupOBaHHE IEHTPAIBHBIX MaTEeMAaTHMYECKUX TMOHATHH (4MCIo, BEIMYMHA,
reoMeTpudeckas ¢urypa, TMepeMeHHas, BEPOSTHOCTh, (DYHKIHS), OO0ECIEeYMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUSI 00YUYaOIIUXCS;

MO/ABEACHUE OOyYaroUIMXCsl Ha JIOCTYIHOM I HHUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMATUKH U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKU KaK 4acTu
oO1el KylbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, MUCCIIEOBATEIbCKUX YMEHUN, KDUTUUYHOCTH MBIILICHUS,
MHTEpEca K U3YUEHUIO0 MaTEMATHKU;

(opmupoBaHre (DYHKIIMOHAIBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHUS
pacno3HaBaTh MaTEMaTHYECKHUE ACIEKThl B pEaJbHbIX JKU3HEHHBIX CUTYyalUsX U
Opu  U3YYCHHH JPYTHMX YYE€OHBIX TPEIMETOB, TMPOSBICHUS 3aBHUCHMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyaupoBaTh KX Ha S3bIKE MaTEeMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHEe MOJENIH, NPHUMEHSITh OCBOCHHBI MAaTeMaTHYeCKUil ammapar aJis
pelleHrsl TPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lay, WHTEPIPETHPOBATh W  OIEHUBATH
MOJIyYEHHbIE PE3YIIBTATHI.

OcHOBHBIMU JMHUSIMU cojiepkanusi Marematuku B 10-11 kmaccax sIBISIIOTCS:

«Hucna u BeUUCICHUD», «ANredpay («Anredpanueckie BBIPAKECHUS», «YpaBHEHUS U
HEpaBEHCTBaY), «Hauana MaTremaTuueckoro anaimsay, «I eomerpus» («['eomerpudeckue
(burypsl 1 ux CBOMCTBa», «3MepeHrne reOMETpUYECKUX BETMUUH),
«BeposaTHOCTh U cTaTUCTHKa». JlaHHBIC JTMHUU PAa3BUBAIOTCS MapajlieIbHO, KaXaas B
COOTBETCTBUHM C COOCTBEHHOU JIOTMKOMW, OJJHAKO HE HE3aBHUCHUMO OJIHA OT JIPyroil, a B
TECHOM KOHTaKTe M B3aumojeicTBuu. Kpome s3TOoro, nx oOBEAMHSAET JOTHYECKas
COCTaBJISIIONIAS,, TPAAMIIMOHHO TMPUCYIIas MaTeMaTUKe U MPOHU3BIBAIONIAS BCE
MaTeMaTU4YecKHe Kypchl U cojiepkarenbubie muaun. ChopmynupoBannoe B PI'OC COO
TpeOOBaHNE «BIAJCHUE METOJAaMHU JIOKAa3aTeJIbCTB, AJITOPUTMAMH pEIICHHUS 3ajad,
yMeHue GopMyIHpOBaATh ONPEAEIICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH
JI0Ka3aTeNIbHbIE PACCYKJEHUS B XOJI€ PELICHHUs 3aJay» OTHOCHUTCS KO BCEM y4e€OHBIM
KypcaMm, a (OpPMHUPOBAHHE JIOTHYECKUX YMEHHUU paclpeiensercss Mo BCeM Troiam
00y4eHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

B cootBerctBUM ¢ ®I'OC COO maremaTHka siBIs€TCS 00s13aTEIBHBIM MPEAMETOM
Ha JIaHHOM ypoBHe oOpasoBanus. [Iporpammoil mo mMareMaTuke IpenycMaTpUBaETCs
u3ydyeHue ydeOHoro mnpeamera «MaTemMaTuka» B paMKax TpeX Y4YEOHBIX KYpCOB:
«Anrebpa M Hayalla MareMmaTuueckoro aHanmzay, «l'eomerpusi», «BeposTHOCTH U
CTaTUCTHKa». DOpPMUPOBAHUE JTIOTUYECKUX YMEHUN OCYIIECTBIISIETCS HA MPOTHKEHUN
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BCEX JIET 00y4YeHHUs Ha ypOBHE CPEIHETO OOIIero oOpa30BaHUS, a AJIEMEHTHI JIOTUKH
BKJTIOUYAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BHINIE YUEOHBIX KYypPCOB.

Oo1iee yncno 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 4acos:
B 10 xmacce — 170 ygacoB (5 ywacoB B Hepemo), B 11 kmacce — 170 gaco (5 gacoB B
HEJIEIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTEMATUKHN Ha YPOBHC OCHOBHOI'O O6HIGFO O6pa3OBaHI/IH HaIIpaBJICHO HA
JOCTHIKCHHC O6y‘IaIOHII/IMI/ICSI JJMIYHOCTHBIX, MCTAIIPpCIMCTHBIX H IIPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare M3ydeHHs MaTeMaTHKH Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHUs
y o0Oydaromierocst 0yayT chopMUpOBaHBI CIACAYIOMNE TUIHOCTHBIE PE3YIbTaThI:

1) rpakaIaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3UIIMK OOYYaromIerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOro O0O0IlecTBa, MPEACTAaBICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH, MPOLEAYP TPAXKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTo€), YMEHUE B3aUMOJCHCTBOBATH C COIMATIBHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (YHKIHUSIMHU U HA3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKOW TPaXKJAHCKOWM  HWJEHTUYHOCTH, YBAKCHUS
K IpOUUIOMY M HACTOALIEMY POCCHUMCKOM MAaTEMATUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHKECHUSAM POCCHUMCKUX MAaTEMATUKOB M POCCUMCKOW MAaTEMaTUYECKOW LIKOJIBI,
MCIIOJIb30BAHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOpMHUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHHUS, ATHUYECKOTO TMOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEIbHOCTHIO YUEHOI'O, OCO3HAHHWE JINYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYUBOrO OyIyILEro;

4) 3CTEeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYas OCTETHKY MATeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEHICHUH, pacCyXIAEHHH, BOCHPUUMYHUBOCTH K
MaTeMaTUYECKUM aCIIEeKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3HIecKOro BOCIUTAHUA:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSTh MaTeMaTUYECKHUE 3HAHUS B HHTEpecax
3I0pOBOTO W 0O€30MmacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0POBBIO  (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
peryispHas puznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TP 3aHATUSIIX
CIIOPTUBHO-03/I0POBUTEIILHON JIEATEIILHOCTBIO;

6) TPy10BOIr0 BOCIIMTAHMSI:
TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIIO0OUS, HHTEPEC K Pa3IUYHBIM
chepam Mpo(eCCHOHANBHON NEATEILHOCTH, CBS3aHHBIM C MaTEMAaTUKOM U ee
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MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun
U PEaTU30BbIBATh COOCTBCHHBIC >KM3HEHHBIC IUTAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOPa30BAHUIO HA MPOTSIKCHUM BCEH YKU3HHU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUHU NPAKTHYSCKUX 3a7ad MaTeMaTHUCCKON
HaIPaBJICHHOCTH;

7) 3K0JIOTMY€eCKOr0 BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPHl, TOHUMaHNE BIUSHUS COIHAIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COMAIBHOM CPEJIbl, OCO3HAHHE
r100ambHOTO  XapaKTepa HKOJOTHYECKUX MpoOJeM, OpHEHTalus Ha TpPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU JUIA pElIeHHus 3aJad B OOJIACTH OKPYKAIOIICH Cpepl,
IUTAHUPOBAHKE TIOCTYIKOB M OIEHKH WX BO3MOXKHBIX ITOCIICICTBUH IS OKpY’KaroIen
Cpepl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU M OOLIECTBEHHON MPAKTUKHA, TOHUMAHUE MAaTEMAaTUYECKON HAyKH Kak
cdepbl YeITOBEYECKO AESITEbHOCTH, 3TAllOB €€ Pa3BUTUS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
LIUBUIN3AUM, OBJAJICHUE SI3BIKOM MaTEeMaTHUKM M MaTEeMaTHYECKOM KyJIbTYpOMl Kak
CpPEICTBOM  TO3HAaHUA  MHUpa, TOTOBHOCTh  OCYIIECTBJISITH  IMPOEKTHYIO U
HCCJIEN0BATENBCKYIO IEATEIBHOCTD HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrarte ocBOCHUS TPOrpaMMBbI TT0 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpaszoBaHus y oOy4aroiierocsi 0yayT chopMUpOBaHbI METANPEAMETHBIE PE3YJIbTaThl,
XapaKTEpU3YyIOIINECs OBJIAJCHUEM YHUBEPCAIbHBIMU MO3HABATEIHHBIMU JICUCTBUSIMU,
VHUBEPCATbHBIMH  KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jioruyeckue 1eicTBUsA:

BBIABISATH M XApPAaKTEPU30BATh CYILICCTBCHHBIE TPHU3HAKHM MATEMATHYECKUX
00BEKTOB, TOHSATUH, OTHOIICHUN MEXIy MOHATUSIMH, (OPMYIUPOBATH OMPEICICHUS
MOHATHUM, YCTAHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KiacCU(UKAIMU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATH, (GOPMYITUPOBATH U TPEOOPA30BLIBATH CY)KJICHHSI: YTBEPAUTEIbHBIC
Y OTpUIIATEIbHbIC, SAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISBJISATH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUUS
B (akTax, MaHHBIX, HAOMIOJAEHUSX W YTBEPXKACHUSX, MpeajaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYU;

JI€JIaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX 1 UHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUEHHUI 110 aHAJIOTUH;
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MPOBOANTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEeMATHUYECKUX YTBEPIKIECHUH
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOAUTH IPUMEPHI
M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KICHUS U BHIBOJIBI;

BBIOMpATh croco0 pemieHust yueOHOW 3a/1aun (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHusi, BHIOMpaTh Hanbojee MOAXOMAIINA C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble uccieaoBaTe/LCKHeE AeCTBUSA .

WCIIOJIb30BaTh  BOMNPOCHI KAaK HCCIIEIOBATENILCKUM ~ WHCTPYMEHT  ITO3HAHMS,
(dbopMyIHpoOBaTh BOMPOCH, (DUKCUPYIOIIHNE MPOTUBOPEUHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIIHNI0, MHEHHE;

MPOBOAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO OOBeKTa, SIBIICHHS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKTy 00bEKTaMHU, SIBICHUSMH, IPOIECCAMMU;

CaMOCTOSITeJIbHO (DOpMyIMpOBaTh 0O0OOIIEHUST ¥ BBIBOABI 10 pe3yJbTaTam
MIPOBEJICHHOTO0 HAOIOACHHUS, MCCIICIOBaHMUs, OIEHUBATh JOCTOBEPHOCTH IMOJYyUYCHHBIX
PE3yNbTATOB, BHIBOJOB U 0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIpOLECCa, a TakKXKe BbIJIBUTATh
MIPEINOJIOAKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Patora c undopmanueii:

BBISIBIISITH Je(OUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA HA BOIIPOC
U IS pelIeHUs 3a/1a4H;

BBIOMpaTh WHOOpPMAIMI0O W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUAOB U (HopMm
MIPEICTABIICHMUS;

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEJCTABISATh €€ B Pa3IMYHbIX (popMax,
WJUTIOCTPUPOBATH TpapuuecK;

OIICHWBATh HAJICKHOCTh MH(OPMAIIUU IO CaMOCTOSITEIIBHO C(POPMYIHPOBAHHBIM
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKkaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe eHCTBHUS
Oo0wmenne:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMU
U LEJSIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
MUCHBMEHHBIX TEKCTaX, NaBaTh MOSCHEHUS MO XOAY PELICHUS 3a/J1ayd, KOMMEHTUPOBAThH
IIOJIyYEHHBIU pE3yJIbTaT;

B XoAe OOCYXIeHHUs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBI,
mpo0OJIeMBl, pelaeMoi 3a/adu, BHICKA3bIBATh WJCH, HAlleIEHHbIC HA TOUCK PEIIeHHUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JAPYTUX YYaCTHUKOB JIHMAJora,
oOHapy>XKHUBaTh Pa3INuUe U CXOACTBO IMO3UIINHA, B KOPPEKTHOU GopMe HopMyTupoBaTh
pa3HoTJacHsl, CBOM BO3PaXKECHHUS;

10
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MPEACTABIATh PE3YIAbTAThl PEHICHUS 3aJlaud, SKCIEPUMEHTa, WCCIEAOBaHUsA,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3ajJiay
IpEe3eHTAllMU U 0OCOOEHHOCTEH ayAUTOPHUH.

PeryjisiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JHeMCTBUA
Camoopranusanusi:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIOCO0 PEIICHHUs C YUeTOM
UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTUpPOBAaTh
U KOPPEKTHPOBATh BAPUAHTHI PEUICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTE/UIEKT:

BJIaICTh HAaBBIKAMHU IO3HABATENLHON pe(IeKCMU KaK OCO3HAHUS COBEpIIAEMbBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOILECCOB, HX pPE3yJIbTaTOB, BJAAETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yjbTara PEIICHUS MaTeMaTU4YeCKOU
3a/1a4u;

NPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3aJlayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILIEJH U YCIOBHSIM, OOBSCHITH MPUYUHBI
JOCTUKEHUS WU HEIOCTUKEHUSI PE3YIbTaTOB JAEATeIbHOCTU, HAXOIUTh OIIHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MMOHUMATh U UCTIOJB30BATh MPEUMYIIIECTBA KOMaHAHOW U UHIUBUIYAJIBHOU pabOThI
NPy PEIICHUM YYEOHBIX 3a/Jad, NPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH,
IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paloThl, paclnpenessTh BUAbl padoT,
JIOTOBApUBATLCS, OOCYXJaTh TPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJAUHUPOBATH CBOU
JNEUCTBUS C APYTUMHU YJICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMI
MPOIYKT IO KPUTEPUIM, CPOPMYITUPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNBTaTBl OCBOCHHS IMPOTPaMMBI 10 MaTeMaTHKE Ha 0a30BOM
YpOBHE Ha YPOBHE CpeIHEro o011ero o0pa3oBaHus MPEACTABICHBI IO ToaM OOy4YCHHS B
paMKax OTACNBHBIX Y4€OHBIX KYpPCOB B COOTBETCTBYIOIIUX pasieiiaX MPOrpamMMbl O
MaTeMaTHUKeE.

11
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaJU3a» SABJISIETCS OAHUM
U3 HauOoJyiee 3HAYMMBIX B IporpamMMme CpeIHero oO0Iiero oOpa3oBaHMs, MOCKOJBKY,
C OIHOW CTOPOHBI, OH 00ECreuYrBaeT MHCTPYMEHTAJIbHYIO 0a3zy Il M3y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOpPOHBI, (GOPMHUPYET JOTUYECKOE
U a0CTpaKkTHOE MBIIUICHHE O0YyYaloluXcsi Ha ypOBHE, HEOOXOJIMMOM JJii OCBOCHHS
y4eOHBIX KYpCOB MH(OPMATHKH, OOLIECTBO3ZHAHMS, HCTOPHUU, CIOBECHOCTH. B pamkax
yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHYEeCKOro aHaliu3ay oOydarouruecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH, KOTOpas (OpMyIHPYET CBOU
JOCTUKEHMSI B MaTeMaTU4ecKon (hopme.

VY4eOHbIil Kypc anreOpbl U Hauaal MaTeEMaTUYECKOTO aHaIM3a 3aKJIa1bIBa€T OCHOBY
JUIA  YCIICIIHOTO OBJAJEHUS 3aKOHAMU (PU3MKH, XUMHH, OHOJOTHH, MOHUMAaHUS
OCHOBHBIX  TEHJEHUUN  HKOHOMHKM M  OOLIECTBEHHOW  HU3HH,  I103BOJIET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO MCIOJb30BaTh MX B IMOBCEAHEBHOM XW3HU. B ToXe Bpems OBIlaJeHUE
aOCTpPaKTHBIMU U JIOTUYECKU CTPOTMMU MAaTEMaTUYECKUMH KOHCTPYKLIUSMU Pa3BUBAET
YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTb YTBEPIKICHHUS,
UCMOJb30BaTh 0000LIEHHNE U KOHKPETU3alUIo, a0CTparupoBaHUE U  aHAJIOTHIO,
(bopMHpYET KPEATUBHOE U KPUTHUECKOE MBIIITIEHUE. B X01€ n3yuenus anreopsl 1 Hayal
MaTeMaTHYECKOr0 aHalii3a Ha YpOBHE CpeHero o0I1ero oopazoBaHusi 0Oydaromuecs
[OJIyYArOT HOBBIW ONBIT PEIICHMS PUKIIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO IOCTPOEHUS
MaTEeMaTUYEeCKUX MOJENe peanbHbIX CUTyallMd M WHTEPHPETALHUHU MOJYyYEHHBIX
PELICHMI, 3HAKOMSATCS C MPUMEPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE,
HAyKe U B UCKYCCTBE, C BBIJAIOIIMMUCI MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOPAMHM.
VY4eOHblli Kypc anreOpbl W Hadyajl MaTEeMaTUYeCKOro aHajau3a o0sagaer
3HAYUTEIBHBIM BOCIMTATEJIBHBIM ITOTEHIMAJIOM, KOTOPBIM peaau3yeTcsi Kak 4epe3
y4eOHbIN MaTepHall, CHOCOOCTBYIOUIUH (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK
U 4Yepe3 crnenuduky ydeOHOH AeATEIbHOCTH, TPeOYIOIMIeH CaMOCTOSTEIHHOCTH,
AKKypaTHOCTH, ITPOJOJDKATEIBHON KOHILIEHTPAllMd BHUMAHHUS W OTBETCTBEHHOCTH
3a IOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOydeHusl ainreOpe M HavajaM MaTEeMaTHYEeCKOTo aHalv3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B cTpykType nporpammsl o ajnreOpe 1 HayanaaMm aHaIu3a BBIICTSIOTCS CIeIyIOIIHe
coliepKaTebHO-METOAMUECKMEe JUHUK: «YUucna u  BelUKCIEHUS», «DYHKIUU U
rpa@ukn», «YpaBHEHHs M HepaBeHCTBa», «Hauanma maTeMaTHyeckoro aHanusay,
«MHOXkecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIbHO-METOJUYECKUE JIMHUU
U3YyYalOTCsl Ha NPOTSHKEHMM JBYX JIET OOy4YeHHsl Ha YpPOBHE CpPEIHEro oOIero
00pa3oBaHUsl, €CTECTBEHHO JOMOJHSSA APYT APyra M MOCTEINEHHO HACHIIAsICh HOBBIMU
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TeMaMH W pasnenaMu. J[aHHBIN y4eOHBIH KypcC SBISETCS MHTETPATUBHBIM, IMOCKOJIBKY
oObeuHsIET B cebe cojep)kaHhe HECKOJbKMX MaTEMaTUYECKUX NUCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMATUUECKHUI aHalu3, Teopus MHOXKeCTB U apyrue. [lo mepe Toro
Kak oOydaroluecs: OBJIaJeBalOT Bce Oosiee MUPOKUM MATEeMaTHYECKUM anmapaTroMm, y
HUX TOCIeAOoBaTeIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKyl0 MOJCIIb PEATbHOW CHUTYalluW, TPUMEHSITh 3HAHUSA, MOJYYCHHBIC
B yueOHOM Kypce «AnreOpa M Hadajga MaTEeMAaTUYECKOTO aHaln3a», IS PEIICHUs
CaMOCTOSATENIbHO  COPMYJTMPOBAaHHOM  MaTEeMaTHYECKOM  3ajayd, a  3aTeM
WHTEPIPETUPOBATH TOJTYICHHBIN PE3yJIbTAT.

ConepxarenbHO-METOUYECKAss JMHUA «YKcla M BBIUMCICHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB UCIOJIb30BAHNUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLJIO HAaYaToO
Ha YpOBHE OCHOBHOTO 00111ero o0pazoBanus. Ha ypoBHe cpemaHero o01mero oopazoBaHus
oco0oe BHHUMaHHE yaenseTrcs (HOPMUPOBAHUIO MPOYHBIX BHIYUCIUTEIHHBIX HABBIKOB,
BKJIIOYAIOIIUX B CE0sI ICTIOIB30BAHUE PA3INIHBIX ()OPM 3aMHCH IEHCTBUTEIBHOTO YHCIIA,
YMEHHUE PAlMOHATIBHO BBITIOJHITH JIEUCTBHUS C HUMH, JENaTh NMPUKHUIKY, OILICHUBATH
pesynbrar. OOydaroniuecs TMOJIY4YalOT HAaBBIKM MPHUOJMKEHHBIX  BBIYUCIICHHM,
BBINIOJTHEHUS JEUCTBUH C 4HCIaMu, 3alMCaHHBIMU B CTaHJApTHOM dopme,
MCIIOJIb30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKCHUI.

ConepxaTenbHas THHAS « Y PaBHCHHSI K HEPABCHCTBAY PEATTU3YETCS Ha TTPOTIKECHUH
BCero 0Oy4eHHsl Ha YPOBHE CPEIHEro 0011ero 00pa3oBaHus, MIOCKOJIbKY B KaXK/10M pa3Jieie
IpOrpaMMbl  IIPEyCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3anad. OOyuaroiuecs
OBJIQ/ICBAIOT PA3IMYHBIMUA METOJIAMH PEIICHHS METIBIX, PAIlHOHATBHBIX, HPPAIIMOHATHHBIX,
MOKa3aTeIbHBIX, JOrapU(IMUIECKUX U TPUTOHOMETPUIECKUX YPaBHEHUN, HEPABEHCTB U UX
cucteM. [lomydeHHbIe yMEHUS UCTIONB3YIOTCS TIPU UCCIIETOBAHUH (DYHKITHI C TTOMOIIBIO
MPOM3BOJHON, PEUICHUH NPUKIATHBIX 3a7ad W 3a7ad Ha HAXOXXICHHE HauOOIBIINX
Y HaMEHbBIIMX 3HaYeHul (yHKimn. [{aHHas copeprkarenbHast JIMHKS BKITIOYAET B Ce0sl TaKoKe
(bopMHpOBaHNE YMEHHI BBIMOJHATH PacyeTsl Mo GopMyliaMm, NpeoOdpa3oBaHusl LEIbIX,
palMOHAIBHBIX, UPPAUOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKKe
BBIPKEHHI, COJIEPKAIINX CTETIeHH U jorapudMel. briarogaps n3y4eHuro anre0pandaeckoro
MaTepuaga TPOUCXOANUT JATbHEUINEe Pa3BUTHUE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00yJaromuXcs, GOPMUPYIOTCS HABBIKHU JISYKTUBHBIX PACCYXKICHUH, paObOTHI
C CUMBOJIBHBIMU (hOpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BUJE
PaBEHCTB M HepaBeHCTB. AnreOpa npeaaraet 3¢GHeKTUBHBIC MHCTPYMEHTHI JIJIST PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aja4, HarJIAIHO JIEMOHCTPUPYET CBOH
BO3MOKHOCTH KakK sI3bIKa HAYKH.

ConepxarenpHo-MeTOqUYecKass JuHUA «DyHKIMM ©W  TpaduKu»  TECHO
MepEIUIeTaeTCs C APYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3alaeT  TOCJIENOBATEIBbHOCTh  M3yYeHUS  Marepuana. M3yueHue  CTENEHHOM,
MOKa3aTeIbHON, JIOTapU(PMUYECKON M TPUTOHOMETPUYECKUX (YHKIIUNA, WX CBOWCTB
U TpauKOB, WCIOJb30BaHWE (DYHKIMI I perieHus 3aaad W3 JAPYyrux ydeOHBIX
MPEAMETOB U PEaJbHOM JKM3HU TECHO CBSA3aHO KaK C MAaTEMAaTHUYECKUM aHAJIN30M, TaK
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U C PEIICHHEeM ypaBHEHUW W HepaBeHCTB. [Ipu 3TOM OOJBIIIOC BHUMAHHE yAETSCTCS
(GbOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOPMyIaMHu 3aBUCUMOCTH MEXIY Pa3TnIHBIMH
BEJIMYMHAMU, UCCIICOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTHh WX Tpaduku. Matepuan
COJICpKaTEJIbHOW JTMHUM HAlleJICH Ha pa3BUTHE YMEHHMU U HABBIKOB, MO3BOJISIOIINX
BBIPQKATh 3aBUCUMOCTH MEXKIy BEITUYMHAMH B Pa3Iu4YHONU (OpMe: aHATUTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIIIEHUS, CIOCOOHOCTH K 0000IIEHNUIO 1 KOHKPETHU3AINH, UCITOJIH30BAHUIO aHAIOTHIA.
ConepxarenpHass JmHUA «Hayana wmaTeMaTH4ecKoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYr Kak MaTeMaTHYeCKHX, TaK M MPUKIAJHBIX 3ajady,
JOCTYITHBIX OOYyYaIOMMUMCS, Y KOTOPBIX IMOSBISIETCS BO3MOXKHOCTH HCCIEOBaTh U
CTpouTh Tpaguku (PyHKIUH, ONpEAeTITh UX HAWOOJBIINEC W HAUMCHBINNE 3HAYCHHS,
BBIYUCIISATh IUIOMIAAM (QUryp U OOBEMBI TEJ, HAXOAUTH CKOPOCTH M YCKOPEHUS
npoueccoB. ConepkarenbHas JMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOECHUS
MaTeMaTUYECKUX MOJICNIEN peaIbHBIX CHUTYallMi, HaXOXJACHUS HAWIYYIIEro pPEeIICHUS
B TPUKIAIHBIX, B TOM WYKCJIE COIMAIbHO-DKOHOMUYECKHX, 3aJlayaXx. 3HAKOMCTBO
C OCHOBAMHM MAaT€MaTHYECKOr0 aHajliu3a CHOCOOCTBYET pa3BUTUIO a0CTPaKTHOTO,
(bopManbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBINUICHUS, (OPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTeMaTUKHM B HayKe, TEXHHUKE U HCKYCCTBE.
OOyyaromyecs y3HAIOT O BBIJAIOIIMXCS PE3YNbTATaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKHU KaK HAyKH, U UX aBTOpax.

ConepxarenpbHO-MeToANYECKasT JHHUSA «MHOXEcCTBa M JIOTMKa» B OCHOBHOM
MTOCBSIIIICHA 3JIEMEHTaM TEOPHH MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS
MPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHUKW U TpeiaraloT  Haubolee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONIUN BCE pa3/esibl MATEMATUKU U €€ MPUIIOKECHUMH,
OHM CBSI3BIBAIOT pa3Hble MaTeMaTHYECKHUE AUCHUIUIMHBI B eauHoe ueinoe. lloatomy
BaXKHO JIaTh BO3MOXHOCTh 00YYaIoeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOW MaTEMATUKHU U UCIIOIb30BaTh €0 JJIsl BRIPAXKEHUSI CBOMX MbICIIEH.

B yue6HOM Kypce «Anrebpa U Havajga MaTEeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
TaK)XK€ OCHOBBI MaTEMAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOPhIE MPU3BAHbI CPOPMUPOBATH
HaBBIKM IIOCTPOEHUSI MOJEJIECH PEAIbHBIX CUTYyalMH, UCCIECIOBAHUS ITUX MOJEIIEH C
MOMOIIbIO  ammapara ajreOpbl M MaTeMaTUYeCKOro aHajiu3a W HWHTEepIpeTaIluu
MOJYYEHHBIX pE3yJbTaToB. Takue 3alaHusl BIUIETEHbl B KaXIbld W3 Pa3/IeiioB
MPOrpamMMBbl, TIOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIMPOKO HMCIIOIb3YETCS s
pelieHnus TPUKIAIHbIX 3adad. l[Ipu pemeHun peanbHbIX MPAKTUYECKUX —3a7ad
oOydJaroriecs pa3BUBAIOT HAOMIOAATENILHOCTh, YMEHHWE HaXOIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIB30BaTh AaHAJIOTHIO, 0000IaTh W  KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBHIKOB PEIICHHS MPHUKIIATHBIX 33/1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHUsI BCEX TeM Y4YeOHOro Kypca «AnredOpa w Hadaa
MaTeMaTUYECKOT0 aHAIU3a».

Oo0111ee uncIo YacoB, peKOMEHIOBAaHHBIX JIJIs1 U3yUeHHUs yueOHOro Kypca «Anredpa
¥ Hayalla MaTeMaTH4eCcKoro anaam3a», — 170 gacos: B 10 kmacce — 68 gacoB (2 uaca
B Hezento), B 11 knacce —102 yvaca (3 yaca B HeAEIMIO).
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COILEPKAHUE OBYUYEHMUA

10 KJIACC
Yucaa v BbIYUCTICHUA

Panmonaneupie umucna. OOBIKHOBEHHBIE W JACCSATHYHBIE JPOOH, MPOLIEHTHI,
OEeCKOHEUYHbIE NIEPUOANUYECKUE APOoOH. ApUPMETHUECKHUE ONEpALlUU C PalMOHAIBHBIMU
YHUCIIaMH, TPeo0pa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenune npo0ell u NpoLUEeHTOB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JleyicTBuTenbHBIE  4Wcia.  PanMOHambHBIE W MPPALMOHAIBHBIE  YHUCIIA.
ApudpmeTnueckue omnepanuu ¢ JICHCTBUTENbHBIMU  uuciaMu. [lpubGnnxeHHbIE
BBIYMCIICHHUS], IPABUJIA OKPYTJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nensiM nokasateneMm. CtangaptHas ¢opMa 3aMucu JIEHCTBUTEIHHOTO
yycna. Mcnonp3oBaHue MNOAXOIAIEd (OpMBI 3amucy JEHCTBUTEIBHBIX YUCEN JIA
pELICHUS NPAKTUYECKUX 3a7a4 U IIPEICTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU CTeneHu. JelcTBus ¢ apudmMeTuyecKuMu
KOPHSIMU HAaTypaJlbHOM CTENEHHU.

CHHyC, KOCMHYC M TaHIE€HC YMCIIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI'€HC YMCIIOBOTO ApryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHBIE IPEOOPA30BaAHUSL.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHoOBHbIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

YpaBHeHuUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue menbix u IpoOHO-palMOHATIBHBIX YPABHEHH U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHoOMeTpUUECKNX YpaBHEHUM.

[IprmeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMYHBIX 00JACTEN HAYKU U pPEeabHOM KU3HU.

DOyHKUMH U rpaduku

OyHkIus, cnocoosl 3ananus ¢yHkuuu. ['paduk dynkuun. Bzaumuo obpatHbie
GbyHKIUY.

Ob6nacte ompeneieHuss W MHOXKECTBO 3HaueHWil Gynknuu. Hymun dyHkumm.
[TpomexxyTkH 3HAKOTIOCTOSIHCTBA. UeTHBIE U HeYETHBIC (DYHKITUH.

Crenennast GyHKUMS C HAaTypaJbHBIM M I€JbIM  Moka3areneM. Ee cBoiicTBa
u rpaduk. CBolicTBa U rpaduK KOPHS N-OM CTEIIECHHU.

Tpuronomerpuyeckas OKpy>XHOCTb, OTIPEJICTICHUE TPUTOHOMETPUICCKUX (PYHKITUN
YHCIIOBOTO apTyMEHTA.

Ha4yana MmaTeMaTH4eCKOro aHaJIM3a
ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUsl MOCIENOBATEILHOCTEH. MOHOTOHHEIE
MOCJIEIOBATEIILHOCTH.

15



denepanbhas padouas nmporpamma | Matemaruka. 10—11 kinaccel (0a30BbIN ypOBEHB)

ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeyHOo yObIBaromas
reomerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TIeoMeTpUYecKon
nporpeccu. opMyia CIOXKHBIX MPOLEHTOB. Mcronb30BaHnEe NPOTPECCUH ISl pELICHUS
peanbHBIX 334 NPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA
MHoO»XkecTBO, oOIepaly HaJa MHOXKecTBaMH. Jluarpammbl  Jilniepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —ammapara il ONKWCAaHUS PEaJbHbIX
MPOIIECCOB U ABJICHUHN, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYeOHBIX MIPEAMETOB.
Omnpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIIACC

Yuciia v BbIYUCICHUSA
HarypanbHble u nenblie uncia. [Ipu3zHaku 1€ TMMOCTH HETBIX YHCEL.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.
Jlorapudm uucna. /lecaTuuHbie U HATYpaJIbHbBIC JIOTAPUDMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

[IpeoOpazoBanue  BbIpaKEHUHM, COACp)KAIIUX CTENEHU C  PAMOHAIBLHBIM
MoKa3aTeyieM.

[TIprmMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YypAaBHEHUSI U HEPABECHCTBA.

Jlorapudmuyeckue ypaBHEHHUS U HEPABCHCTBRA.

Cucrembl JTMHEWHBIX ypaBHEHUU. PellleHWe NpUKIAIHBIX 337a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUW Y HEPABEHCTB.

[IpyumeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX
3a/1a4 U 3a7a4 U3 PazIMyHbIX 00J1acTel HayKU U peaIbHOM JKU3HHU.

DOYyHKUMHU U TPAPUKH

Oyukuus. Ilepuonnueckue QyHkuuu. ITpoMexyTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI (pyHKIIMU. Hanbomnbliee n HanMeHblliee 3HaUeHUe GyHKIUN
Ha IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

IlokazaTenbHass u jorapupmuyeckas (QyHKIUH, HX CBOMCTBA U TpaUKu.

Hcnonb3oBanue rpadukoB PyHKIIHIA AJIs1 peICHUS] YPABHEHHUM U IMHEHHBIX CUCTEM.

Ucnonb3oBanne rpagukoB  (QyHKUMH  JUIsI  UCCIEJOBAHMUS  MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HHUKAIOT MpPU pEUIeHHH 3ajad M3 JPYrux ydeOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayajia MmaTeMaTH4eCKOIro aHAIU3a
HenpepeiBable (yHKUIHMU. MeToJ HWHTEpBAIOB AJis pPEIIECHUS HEPaBEHCTB.
[IpousBoanas pyHkuuu. I'eomeTpuueckuii 1 GU3MUECKUIl CMBICT TPOU3BOIHOM.
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[IpousBoaubie 3nmeMeHTapHbIX QyHKIMA. DOopMysIbl HAXOXKIEHHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIHI.

[IpumeHeHre MPOU3BOAHOM K HCCIAENOBAaHUIO (YHKIUMHA HAa MOHOTOHHOCTb
1 9KcTpeMyMbl. HaxoxaeHre HanOobIlero ¥ HAUMEHBILEro 3Ha4eHUs (PyHKIH Ha OTpE3Ke.

[IpuMeHeHre MPON3BOIHOM I HAX0XKICHHSI HAMTYUIIEr0 PEIICHHS B IPUKJIIATHBIX
3aj1a4ax, JIs ONpeeIeHHs] CKOPOCTHU IpoLEecca, 3alaHHOr0 (GOPMyYIION MM rpapUKOM.

[lepBoobOpasnas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reoMmeTpuyeckuil 1 GpuU3n4ecKkuil cmpica. BeruncineHne uHTerpaia
o ¢hopmyne Herorona—JleliGuura.

IHPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOMIKNE MPeIMETHBIC
pe3yIbTATHI:

Ymnciia 1 BLIYUCIEHUS:

OTIEpPUPOBATH MOHATHUSAMHU: PALTMOHAIILHOE U JEHCTBUTEIHLHOE YK CIIO, OOBIKHOBEHHAS
U JeCsITU4HAs 1po0b, TPOILICHTHI;

BBINIOJIHATh apU(PMETUUYECKHUE OMEpallid C PAlMOHATBHBIMU U JEHCTBUTEIBLHBIMU
YUCJIaAMU;

BBITIOJIHATH NPUOIMKEHHBIE BEIUUCIICHUS, UCTIOJIb3Ys MPaBUiia OKPYTIEHUSI, 1eTaTh
MPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCIICHUN;

OTepUpOBaTh MOHSATUSMU: CTENEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3alUCy  JEUCTBUTENBHOTO YHCIA, KOPEHb HATypaJIbHOW CTENEHHU, HCIO0JIb30BaTh
MOAXO/ISIIYI0 (POPMY 3aITUCH JIEHCTBUTEILHBIX YUCE JJIS PEIICHHS MTPAKTUYECKUX 3a1a4
Y MIPEJCTABIICHUS TaHHBIX;

ONEpPUPOBATh MOHATUAMHU: CHUHYC, KOCMHYC W TAHI€HC IPOU3BOJBHOrO YIJIa,
MCIIOJIb30BaTh 3allUCh IMPOU3BOJIBHOTO yriia 4epe3 OOpaTHbIe TPUTOHOMETPUUYECKUE

GbyHKIUY.

YpaBHeHMs 1 HEPABEHCTBA:

ONEPUPOBATh IOHATHUAMH: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, ILEJOE,
palMOHaNbHOE, HPpPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUIOHOMETPUUYECKOE
YPaBHEHUE;

BBIMIOJIHATH MPEOOpPa30BaHMSI TPUTOHOMETPUYECKUX BBIPAKEHUH M pemliarh
TPUTOHOMETPUUECKHUE YPABHEHUS,

BBITIOJIHATh MPEoOpa3oBaHMsl LEJIbIX, pPalHOHAIBHBIX W  HpPpalMOHAIbHBIX
BBIPQKEHUHM W pPEIIATh OCHOBHBIE THUIIBI LEJIBIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPABHEHMS M HEPABEHCTBA Ul PELICHUS MAaTeMaTU4YeCKHX 3anad U
3a/1ay U3 pa3au4HbIX 001acTel HAyKU U pealbHOW KU3HH;

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YpPaBHEHHUs, HEPABEHCTBA II0 YCJIOBUIO 3aJayd, HCCIIENOBATH INOCTPOCHHBIE MOJEIIH
C MCTIOJIb30BAHHUEM allapara aiareopsl.
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DOyHKUMU U TPaPUKH:

ONepUpOBaTh MOHATUSAMHU: (QYHKIMSA, CHOCOOBI 3amaHus (QyHKIHH, 00JacTh
OTIpeJIeICHUs] U MHOXECTBO 3HAa4eHUH (QyHKIMHU, TpaduK QyHKINH, B3aHMHO OOpaTHbIE
bynxumy;

OTIEpUPOBATH TMOHSATHUSAMHU: YETHOCTh U HEUETHOCTb (YHKIMH, HYIH (YHKIHUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIIOJIb30BaTh rpapuKu (PYHKIIMHA AJIs peICHHs ypaBHEHHI;

CTPOUTh M YWUTaTh TpadUKH JWHEHHOW QYHKIMM, KBaJAPATUUYHON (YHKIUH,
CTETICHHOM (PYHKIIMH C IEJIBIM TTOKa3aTeleM;

MCIOJNIb30BaTh Tpaduku (GYHKIIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU pEIIeHUH 3a7ad U3 APYTuX Y4eOHBIX MPEIMETOB U peajbHOW KU3HHU, BBIPAKATh
dbopMysiaMu 3aBUCUMOCTH MEXy BETUYMHAMHU.

Hauana MaTeMaTH4eCKOI0 aHAIN3A:

OTIePHPOBATH MMOHATHSIMU: TIOCIICIOBATEIIEHOCTD, apru(METHICCKAs ¥ TEOMETPUICCKasT
IIPOrPECCUU;

OTEepUPOBAThH MOHATUAMU: OECKOHEYHO YOBIBAOIIAs T€OMETpUYECKasi Iporpeccus,
cymMMa OE€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOrPECCUu;

3a/1aBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA MOCJEIOBATEIIbHOCTEM W MPOTPECCHM JUIsl  pEIICHHUS
pealIbHBIX 3a]a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MTOHATHUSAMU: MHOXECTBO, OIEPALlMU HAJlI MHOKECTBAMMU;
VCTIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar Ui ONKWCAHUS PEaIbHBIX
IIPOIIECCOB U SBJICHUH, TP PEIICHHUH 3a]1a4 U3 JIPYTUX YIeOHBIX IPEAMETOB;
ONEPUPOBATH MOHSATUSIMHU: OINIPEICIICHUE, TEOPEMA, CIIEACTBUE, I0KA3aTEIBCTBO.

K koHity 00yuenus B 11 kiacce oOy4aroniuiicss Hogy4uT CleAyIOLIMe IPEeIMETHbBIE
PE3yJIbTaThI:

Yucya u BbIYHCIEHUS

OIIEpUPOBATH MOHITHUIMHU: HATYPAIbHOE, LIEJI0€ YKCII0, UCIOJIb30BaATh MPU3HAKU
JETMMOCTH LEBIX YUCEII, PA3JIOAKEHUE YUCIIA HA TPOCTHIE MHOYKUTENH JJI PEIICHUS 33/1a4;

OTNIEPUPOBATH MOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM;

OMEepUpOBaThL TOHATUSAMU: JiorapudM YHCIA, JACCITUYHBIE U HATypaJibHbIC
JorapuQMmBbl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHHU JIsi MpeoOpa3oBaHUsl BBIPAKCHUI, ONEPUPOBATH
MOHATUAMU: II0KA3aTEIbHOE YPaBHEHHUE WM HEPABEHCTBO, pELIaTbh OCHOBHBIC THUIIBI
II0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB;

BBITIOJHATH MPe00pa30BaHusl BBIPAXKEHUHN, COAEPKAIINUX JIOTapu(Mbl, ONIEpUPOBAThH
MNOHSTUSMU: JIOTApU(PMUUYECKOE YpPaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;
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HAXOJUTh PEUICHUS TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh MOHATHUSIMHU: CHCTEMA JIMHEWMHBIX YPAaBHEHUW U €€ pElIEHHuE,
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUW JIJISl PEUICHUS IPAKTUYECKHX 3a/1a4;

HaXOJWTh PELICHUS MPOCTEUIINX CHCTEM M COBOKYIHOCTEH palMOHAJIbHBIX
YPAaBHEHUI U HEPABEHCTB;

MOJIETUPOBaTh peaibHbIE CUTYallUU Ha SI3bIKE alireOpbl, COCTABIISITh BbhIPAKEHMUS,
YpaBHEHHMSI, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 33Ja4H, UCCIEI0BATh OCTPOCHHbIE
MOJEJIN C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U TPpaPuKu:

OMepUpOBaTh MOHATUAMHU: MepuoanYecKast QYHKIHS, TPOMEKYTKHM MOHOTOHHOCTH
GyHKIMHM, TOYKH OHKCTpeMyMma (YHKIMHM, HauOOJblllee U HaUMEHBIIEE 3HAUYCHUS
(GyHKIMM Ha TIPOMEXKYTKE, MCIOJIb30BaTh WX JJIsi UCCIENOBaHMS (PYHKIMH, 3aJaHHOU
rpadukoM;

ONepUpoBaTh  MOHATUSIMH: TpadUKH  TOKa3aTeJbHOW, JIorapupMuuecKoit
U TPUTOHOMETPUYECKUX (YHKIMM, n300pakaTh MX Ha KOOPJIWHATHON IUIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHHU U HEPABEHCTB;

U300pakaTh HAa KOOPAMHATHOW TIUIOCKOCTH TpauKu JUHEHHBIX ypaBHEHUU U
WCIIOJIB30BaTh UX JJIS PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM;

WCTIONB30BaTh Tpaduku GYHKIIUN JJIs1 MCCIEA0BAaHUS MPOIECCOB U 3aBUCUMOCTEN
U3 IPYTUX YYEOHBIX JUCHUILIIHH.

Hayajia MmaTeMaTH4eCcKOI0 aHAJIN3A:

ONepUpOBaTh MOHATUSIMH: HENpepbhiBHAS (QYHKUHUA, NPOU3BOAHAS (DYHKIIUH,
UCIIOJIb30BaTh T€OMETPUUYECKUI M (PU3UYECKHI CMBICI MPOU3BOJHON ISl PEIICHUS
3a1ad4;

HaXOAWThb TPOU3BOJHBIE JIIEMEHTAPHBIX (DPYHKUMHA, BBIYMCIATH IPOU3BOJHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKIIUH;

MCIIOJIb30BaTh NPOU3BOJHYIO IS MCCHAeAOBaHUS (YHKUMHM HA MOHOTOHHOCTH M
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIEI0OBAHUS K IOCTPOEHUIO IpaUuKoB;

UCIIOIB30BaTh  IMPOU3BOJHYIO  JUIA  HAXOXKACHMS  HAWIIY4IlIEro  PpELICHUs
B IIPUKJIAJHBIX, B TOM YUCJIE COLMATIbHO-DKOHOMUYECKUX, 3a7a4ax;

OTIepUPOBATH MOHATUSAMU: IEPBOOOPA3HAS U MHTETPaJl, IOHUMATh T€OMETPUUECKHI
U GU3HYECKUIN CMBICT UHTETrpaa;

HaXOAUTh TEPBOOOPA3HBIE AIIEMEHTAPHBIX (PYHKIMHA, BBIYMCISATH HHTErpall IO
dhopmyne Herorona—JleiiOnuiia;

pemare NOPUKIAOHBIE 33Ja4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO
U GU3NYECKOTO XapaKTepa, CPeACTBAMU MAaTEMaTHYECKOTO aHaIN3a.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHoBHOE coJiep>KaHue OcHOBHBIE BU/IBI ICSITEIIBHOCTH
(TemnI) Kypca 4JacoB 0o0ydJaronmxcs
MHOXeCTBa pallMOHATBLHBIX 14 MHO0XECTBO, OTIepariu Hcnoab30BaTh TEOPETUKO-

Y JENCTBUTENBHBIX YNCEIL.
PanmonanbHbIe ypaBHEHHS U
HEPABCHCTBA

HaJl MHOKECTBaMHU. JluarpaMmsl
Ditnepa—BenHa.

Parnonanpabie uncina. OOBIKHOBEHHBIE
U JIECATUYHBIC IPOOU, TPOIIECHTHI,
OCCKOHEUHBIC TTEPUOIUICCKHIE IPOOH.
Apudmernueckue onepanuu

C palMOHAIBHBIMU YUCJIAMU,
npeoOpa30BaHUs YHCIIOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
MPOIICHTOB JIJIsl PEIICHUS MPUKIaTHBIX
3a7a4 U3 pa3JIMYHbIX OTPACIICH 3HAHUI
Y pEaJIbHOW JKU3HM.

JleCTBUTENBHBIC YHCIIA.
PanroHanbHbIe U MppallMOHATILHBIC
yucua. Apudmernyeckue onepanuu

C IEeWCTBUTEIHHBIMU YHCIIAMHU.
[TpuGamKeHHbIE BRIYMCICHHUS, TIpaBUjia
OKpYTJICHUSI, MPUKUJKA U OLICHKA
pe3yJibTaTa BRIYUCICHUI.

MHOKECTBEHHBIHN anmnapar

JIJISL OTTMCAHMS XOJ1a PEIICHUS
MaTeMaTUYECKUX 3a/]a4, a TaAKKe
pEIbHBIX IIPOIIECCOB U SIBJICHUH,

MIPU PEIICHUU 3a/1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMMU:
palMOHAIBLHOE YHUCIIO, ICHCTBUTEIILHOE
YUCJI0, OOBIKHOBEHHAs POOb,
JecsITU4Hasi APOOb, MPOIIEHTHI.
BoinosHsaTh apudmMeTrndeckue
omnepaluu ¢ paliOHAIBHBIMU U
JIEHCTBUTEILHBIMH YHCIIAMHU;
MPUOIMKEHHBIE BEIYUCIICHUS,
WCIIOJIB3YS MIPaBUJia OKPYTIJICHUS.
JleJ1aTh MPUKHUIKY U OLIEHKY
pe3yabTaTa BhIUUCIICHUI.
OnepupoBaTh NOHATUSIMM:
TOXECTBO, YPAaBHEHUE, HEPABEHCTRBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus1. HepaBeHcTBO, perieHne
HepaBeHCTBa. MeTo1 HHTEpPBaJOB.
Pemenue nensix u 1poOHO-
paIoHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

11€JI0€ U PallUOHAIbHOE YPaBHEHHUE,
HEPAaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1ETbIX
Y PallMOHAJBHBIX BBIPAKCHUMU.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
HMppalOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palliOHAIbHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL PELICHUSI MAaTEMATUYECKUX 3a/1a4
Y 3aJ1a4 U3 pa3IuYHbIX 00J1aCTe HAYKH
Y pE€aJIbHOU KU3HU

®yukiuu u rpapuku. CTeneHb
C LEJIBIM ITOKa3aTesIeM

OyHK1MSA, CIOCOObI 3a1aHus (QYHKITUH.
B3aumHo oOpatHbie pynkuuu. ['paduk
(yHKIIH.

OO6nacTh onpeesieHuss U MHOXECTBO
3HaueHui Gpyukiuu. Hymm ¢pyHkimn.
[IpomexxyTKH 3HAKOITOCTOSIHCTBA.
UeTHble U HEYETHBIE (DYHKIIUH.
CreneHb C LEIbIM IOKA3aTEIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnons3zoBanue noaxosuieit Gopmbl
3aUCH IEUCTBUTENIBHBIX YUCET

JUTSL PELLIEHHS] TPAKTUYECKUX 3a/1a4

Y NIPE/ICTABIICHUS TaHHBIX.

OnepupoBarb NOHATUSIMU:
GbyHKUHS, cr1ocOoObI 3aJaHus
(GyHKLIMH, B3aUMHO OOpaTHbIE
dbyHKIUU, 00J1aCTh ONIpeeICHUs
Y MHOXECTBO 3HaUYEHUHN (PYHKITUH,
rpaduk QyHKIIMH; YeTHOCTh

Y HEYETHOCTh (DYHKIIUH, HYITTU
(GyHKITUU, TPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA.

BeinosHsTh Ipeodpa3oBaHus
CTENEHEH C LIEJIBIM [TOKA3aTEIEM.
Hcnonp30BaTh CTaHIAPTHYIO
dbopmy 3anucu JeHCTBUTEIBLHOTO
qHCIIa.
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CrenenHast GyHKIUS C HATypaTbHBIM
U 11eJIbIM MoKa3aTesneM. Ee cBoiicTBa u

rpaduk

DopMyJIHPOBATH

U WJLJIIOCTPUPOBATH Ipauuecku
CBOMCTBA CTENEHHON (DYHKITHH.
BripaxaTrs (popMyJIaMH 3aBUCHMOCTH
MEXK1Yy BEJTUYNHAMMU.

HUcnoab3oBaTh HU(ppPOBLIE

pecypchl I [IOCTPOCHUS

rpaduKoB PYHKIIUU U U3YICHUS

MX CBOMCTB

ApudmeTnuecKuit KOpeHb
N—OM CTEIICHMU.
HNppanroHanbHble ypaBHCHUSA
Y HEPABEHCTBA

18

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOU cTeneHu. JlencTBust

C apu(PMETHUECKUMHU KOPHAMHU N—OU
CTCIICHHU.

Pemienne nppaimoHanbHbIX YPaBHEHU I
Y HEPABEHCTB.

CoiicTBa u rpaduk KOpHs N-0if
CTENIEHU

D®opMyIHPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKO# (popMe

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHS N-O CTEIIEHMU.
BoinosHaTh npeobpazoBaHus
UppalMoHaIbHbBIX BEIPOXKEHUH.
Pemath OCHOBHBIE THIIBI
UppalMOHAIbHBIX YPaBHEHUI

Y HEPABEHCTB.

IIpyuMeHATH 1J191 peleHust
Pa3JIMYHbIX 32/1a4 UPPALMOHATbHBIC
YpaBHEHUS U HEPABEHCTBA.
CTponTh, YUTATH rpaduK KOPHS N-0i
CTEINEHHU.

Hcnoab3oBath nugpoBbie pecypebl
JUJIS1 TTIOCTPOCHUS TpapuKOB QyHKIMI
Y U3Y4YEHHS UX CBOMCTB
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DopMyJIbl TPUTOHOMETPHUH. 22 Cunyc, KOCUHYC U TAHT€HC YHUCIIOBOTO OnepupoBarhb NOHATUAMU: CUHYC,
Tpuronomerpuieckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO
YpaBHEHUS Y apKTaHT€HC YMCIOBOTIO apIyMEHTA. yIJIa.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb30BaTh 3aNUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOU3BOJIBHOIO yTJja yepe3 00paTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUECKHE QYHKITUU.
OCHOBHBIE TPUTOHOMETPUUECKHE BpinoiHATH peodpa3oBaHus
dopmyinsl. [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHU M. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomeTpuyecKkux TPUTOHOMETPUYECKUX YPABHEHUH
YPaBHECHUI
[TocnenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBatb NOHATHAMU:

U IIPOTPECCUH

3aJlaHUs TI0CJICJOBATEIILHOCTEH.
MOHOTOHHBIE NOCAEA0BATEILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yOpiBaromast
reOMETPUYECKasl POTPECCUSL.
CyMmMa OeckoHEeUHO yObIBarOIIEH
T€OMETPUUECKOU ITPOrPECCUM.
dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 3374
PUKJIAJHOTO XapaKTepa

MOCJIE/I0BATEIbHOCTD,
apupMeTHyecKas u reoMeTpuiecKas
MPOrpeccuu; OECKOHEYHO yObIBaroIas
reoOMETPUYECKas MPOrPeCcCcusi, CyMMa
O0eckoHeuHO yObIBarolen
r€OMETPUUECKOU MPOrPECCHUH.
3agaBaTh I10CJIENOBATEIHLHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IpumeHaTs pOpMYJIy CIT0KHBIX
NPOLIEHTOB /IJIsl pellleHus 3a/1a4

W3 peaJbHOU NPAKTUKH

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh cBOMCTBA
IIOCJIEA0BATEILHOCTEN U IPOTPECCUN
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JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[ToBTOpEHue, 06001IEHNE, 3 OcCHOBHBIE MIOHSTHS Kypca aareopbl IIpyMeHATH OCHOBHBIE MTOHATHUSI Kypca
cucTeMaTu3alus 3HaHUu! Y HavaJl MaTEMaTUYECKOTO aHalln3a anreOphl M Ha9all MATEMATHIECKOTO
10 kiacca, 00600611eHNE aHanu3a JJid perieHus 3a1ad
Y CUCTEMATHU3alNsl 3HAHUI U3 pEAIbHOM JKU3HU U APYTHUX
IITKOJTHHBIX TUCIIATUIAH
OBLIEE KOJIMYECTBO 68
UYACOBIIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KoiauuaecTso OcHOBHOE coJiepkaHue OCHOBHBIE BU/IBI IESITEIIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
CreneHb ¢ pallMOHAJIbHBIM 12 CreneHb ¢ palrioHaIbHBIM DopMyJTHPOBAThH, 3AIIMCHIBATH

OKa3aTeJIeM.
[ToxazarenbHast pyHKLHUS.
[loka3arenbHbIC YpPaBHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOMCTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaKEeHUH,
COJIEpKaIUX PAlMOHAJIBHBIE CTEIICHU.
[loka3arenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[Toka3arenbHas pyHKIIUSI, €€ CBOMCTBA
U rpaduk

B CUMBOJINYeCKOil popme

U WIIOCTPUPOBATH IPUMeEPaMu
CBOKCTBA CTEIICHH.

IIpuMeHsTH CBOMCTBA CTEIICHU

JU1s1 Ipe0Opa30BaHUsl BBIPAKEHUH.
DopMyIHPOBATH

U WIIOCTPHPOBATH rpapuuecKu
CBOMCTBA MOKa3aTeIbHON (QYHKITUH.
Pematb OCHOBHBIE THUIIbI
MOKa3aTEJIbHbIX YPABHEHUM

Y HEPABEHCTB.

HUcnoab3oBath uM(ppoBbIE pecypChl
JUTSl TOCTPOEHUSI TpauKOB (PYHKIMI
Y U3YUYEHHUsI UX CBOWCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHCHUS
U HEPABEHCTBA

12

Jlorapudm yucana.
JlecsTuuHBIC ¥ HATYPATbHBIC
Jorapu@mel.

[IpeobpazoBaHue BEIpaKEHUH,
coJiep KaIIuX JOrapu(hMbI.
JlorapudmMuueckne ypaBHEHUS
Y HEPABEHCTBA.

DopMyJTHPOBATh, 3aIIMCHIBATH
B CUMBOJINYeCKOil popme

U WIKIOCTPUPOBATH IPUMeEPAMU
CBOICTBa JIorapudmMa.
BbInoHATH TpeoOpa3oBaHus
BBIPKEHUH, COJIEpKAITAX
J0rapuMsl.
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Jlorapupmuueckas GpyHKUUS, €€
CBOICTBa U TpaduK

DopmMy.IMpPOBaTH

U WUJIIOCTPUPOBATH Irpaduuecku
CBOICTBa JIorapu(pMU4eCcKOr PyHKINN.
Pemiatb OCHOBHBIE TUIIBI
norapuMUUECKUX YpaBHEHHI

Y HEPABEHCTB.

HUcnoab3oBath HM(ppoBLIE pecypChl
JUTSl IOCTPOEHUSI TpapuKOB (PYHKIMI
Y U3YYECHUS UX CBOKCTB.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTeMaTUuKU

Tpuronomerpuueckue
GYHKIIUU U UX TPAPUKH.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuueckue QyHKIUU, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OmnepupoBarh

NMOHSITUEM IepuouyecKast PyHKIUs.
CtpouThb, aHAJIU3UPOBATD,
CPaBHMBATB IpapuKu
TPUTOHOMETPUUECKUX (DYHKITUH.
DopMyIHPOBATH

U WJJIIOCTPUPOBATH rpapuuecKkun
CBOMCTBA TPUTOHOMETPUUYECKUX
(byHKITHA.

Pemiates npocrenmme
TPUTOHOMETPUUECKUE

HEPaBEHCTBA.

Hcnoab3oBath rpadpuxku

JUISL pEIICHUS] TPUTOHOMETPHUYECKUX
HEPaBEHCTB.
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Hcnoan3oBath n(ppoBbIe pecypcebl
JUISL TIOCTPOCHHMS TpauKOB PyHKIIHIMA
Y U3y4YEHUS UX CBOICTB

[IpousBognas. [IpumeHenue
MTPOU3BOIHOM

24

Henpepoiubie pyHkimu. Meron

HHTCPBAJIOB IJIA1 PCIINCHHA HCPABCHCTB.

[IpousBoaHas GyHKIIHUU.
['eomerpuyeckuii u Gpu3NUECKU
CMBICJI IPOU3BOJHOIA.

[Ipon3BoAHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CcyMMmsl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHA.
[IpuMeHeHne MPON3BOAHON

K MCCJICIOBAaHUIO (PYHKIIHIA

Ha MOHOTOHHOCTh U DKCTPEMYMBI.
Haxoxxnenune HanOOoJIbIIIETO

Y HAUMEHBIIIETO 3HaUYCHUS QYHKIINH
Ha OTpE3Ke.

IIprumeHenune mpon3BOHOM

JUISl HAX 0K JICHUST HAMUTYYIIIET O
peleHrs B IPUKIIAIHBIX 3a/a4ax,
JUTs OIpENICTIeHUS] CKOPOCTH MPOIECca,
3a1aHHOTO (hopMyIioi uiu rpadhuKkom

OnepupoBatb NOHATUSAMM:
HeTnpepbIBHAS QYHKITNS, TIPOU3BOTHAS
(yHKIMH.

Hcnoab30BaTh reOMETPUIECKUAN

U (pU3UYECKUN CMBICI TPOU3BOTHOM
JUISL pELLICHUS 3a1a4.

Haxoautb npou3BOIHBIC
AJIeMEHTapHbIX (DYHKIIHH,
BbIYUCJIATH TPOU3BO/IHBIC

CYMMBI, IPOU3BEJACHUS, YACTHOTO
(GyHKIMIA.

Hcnoab30BaTh NPOU3BOIHYIO

JUTSl KicclieIOBaHus (DyHKIIMU

Ha MOHOTOHHOCTb U DKCTPEMYMBHI,
NPUMEHATH Pe3yJIbTaThl
HCCJIEIOBAHMS K TIOCTPOCHUIO
rpaduKoB.

IIpumeHsITh NPOU3BOIHYIO

JJ1s1 HAXOXKI€HUS HAWJTY4YIIEro
peLICHUs] B IPUKIIAJHBIX, B TOM YHUCIIE
COLUAIBHO-D)KOHOMUYECKUX, 3a1a4ax.
3HAKOMHMTBHCH ¢ HCTOPHEH PA3BUTUS
MaTeMaTH4YECKOr0 aHAJIN3a
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WHTerpan u ero npruMeHEeHUs 9 [TepBooOpaznas. Tabnuia OnepupoBath NOHATUAMM:
epBOOOPA3HBIX. nepBooOpa3Hasi, UHTErpall.
HHTerpan, reoMeTpuYECKHii Haxoaurs nepBooOpazHble
Y (PU3UYECKHUI CMBICT HHTErpaJa. AJIEMEHTAPHBIX QYHKIHI; BBIYHCIATD
Brruncnenue unterpana o gopmyie uHTErpai no popmyiie
Hetorona—JleiiOnuma Herorona—JleitOnuna.
3HAKOMMTBHCS C UCTOPHEH Pa3BUTHUS
MaTeMaTH4YECKOro aHAJIN3a
Cucremsl ypaBHEHUI 12 CucreMbl JINHEWHBIX YPAaBHEHUN. OnepupoBaTh NOHATHAMU: CHCTEMA

Peienue npukiiaaHbIx 3a1a4

C IOMOUIBIO CHCTEMBI JINHENHBIX
YpaBHECHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNbHbIX, JOTapUPMUUECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3zoBanue rpaukoB GyHKIUN
JUISl PELICHUs] YPDABHEHUN U CUCTEM.
IIpumeHeHune ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a]1a4

U3 pa3NMYHbIX 00JacTel HayKu

Y pEeaJbHOW KU3HU

JIMHEVHBIX YPaBHEHUN U €€ peLICHUE.
Hcnonb3oBaTh CUCTEMY JTMHEUHBIX
YPaBHEHUN ISl PEILICHUS
IPaKTUYECKUX 3a/]a4.

HaxoauTthb pemeHus mpoCcTenmmx
CHUCTEM M COBOKYITHOCTEN
PalMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoan3oBathb rpaduku QyHKIu
IUISl PELLICHUS] YPAaBHEHUN.
MoaeaupoBaTh peabHbIE CUTYAIUN
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPAKEHHSI, YDABHEHHU S, HEPABEHCTBA
Y CHCTEMBI 10 YCIIOBHIO 337a4H,
HCCJIEeA0BATh NOCTPOCHHbIE
MO/I€JIM C UCIIOJIb30BAaHUEM alrapara
anreOpbl
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HarypanbpHble u nenble yncna

HarypansHbie u niensie ynucna
B 33/1a4aX U3 PEATbHOM )KU3HMU.
[Ipu3HaKyu 1EIMMOCTH LEBIX YUCET

OnepupoBaTb NOHATHSMM:
HATypaJbHOE YMCIIO, LEJI0€ YUCIIO.
Hcnonb3oBaTh Npr3HAKY AETUMOCTH
LEJIBIX YKCEJl, Pa3JIOKEHUE Yncia

Ha [IPOCTHIE MHOXKUTEIH JIsl PEILICHUS
3aj1a4

[ToBTOpEHuUe, 00001ICHHE,
CHCTEeMaTH3aIis 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca anreOpsbl
Y HadaJl MaTEMATUIECKOT0 aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

Pemiath npukiIagHbie 3a1a4u

U3 pa3IM4HbIX o0NacTell HayKu

Y PEATbHOM JKU3HU C TOMOIIBIO
OCHOBHBIX MOHATHH Kypca ajlreopbl
Y Ha4aJl MaTEMaTUYECKOI0 aHAIU3a.
Bbi0upaTh onTUMangbHbIE CIIOCOObI
BBIYMCIICHUN.

Hcnonb3oBaTh A/ pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKIUNA

U TpadmKoB

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHOoCTh yueOHOTO Kypca reOMETpUU Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus
OoOyCIIOBJIECHa NPAKTUYECKOM 3HAYMMOCTBIO  METAlPEJAMETHBIX M  IPEIMETHBIX
pe3yabTaToB  OOydeHHs] TEOMETPUH B  HANpPaBICHUM JIMYHOCTHOTO  Pa3BUTHUS
oOyuaromuxcsi, (opmupoBaHusi (YHKIMOHAIFHOW MAaTeMaTHYEeCKOH TI'pPaMOTHOCTH,

U3YYEHUS] JIPYTUX Y4YEOHBIX IUCHUIUIMH. Pa3BuTHe y 00y4arommxcs MNpaBUIbHBIX
NPEJICTaBJICHU O CYIIHOCTH U MPOUCXOXKICHUM TI'E€OMETPUYECKUX aOCTpaKIui,

COOTHOILIEHHH PEAbHOTO W HWJEaJIbHOI0, XapakTepe OTPaKEHHUS MaTeMaTH4ECKOM
HAyKOM  SBJIEHUM W  NPOLECCOB  PEAIBHOIO  MHpPAa, MECT€  TIE€OMETPHH
B CHCTEME HAayK M POJM MAaTEeMaTU4YeCKOr0 MOJECIMPOBAaHHS B HAyYHOM II03HAHHMU
U B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOI'O MUPOBO33pEHUS 00ydaroIuXcs,
a TaK)K€ KayeCTB MBIILJICHUS, HEOOXOAUMBIX Ui afalTalllid B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBIIA€TCS OAHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEHETO OOILETO
oOpa3oBaHMs, TaK Kak O0O0ECIeYMBAET BO3MOXXHOCTh HW3YYEHHUS KakK JUCUUIUIMH
€CTECTBEHHO-HAYyYHOW HAIIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllIUIEHUE, (QopMHpyeMOe TpU HU3YYEHUH OO0yYaroUUMUCS
MOHSTUMHBIX OCHOB T'€OMETPUU U TOCTPOCHHUM ILIEMOYKH JIOTHYECKUX YTBEPKICHUMN
B XOJI€ pEUICHUSI T€OMETPUYECKUX 3a/1ay, YMEHUE BBIIBUTATh U OMPOBEPraTh T'MIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIIEHUH 33]]a4 €CTECTBEHHO-HAYYHOIO IMKJIA, B
YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHne OpUEHTHPOBATHCS B ITPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTalMs 4eJI0BeKa BO BpEMEHH U MPOCTPAHCTBE
— HEOO0XOJUMOE YCIIOBHE €r0 COLMAJIBHOrO OBbITHS, (hopMa OTPaKEHUS OKPYKAIOIIETO
MUpa, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO TPeoOpa3oBaHus AEHCTBUTEILHOCTH.
OneprpoBaHKe TPOCTPAHCTBEHHBIMH 00pazaMu OOBEIUHSET pa3HbIe BUALI YUeOHOH M
TPYIAOBON JESATEIBHOCTH, SIBISIETCS OJHUM U3 NMPO(PECCHOHAIBHO Ba)KHBIX KayecCTB,
MO3TOMY aKTyaJibHa 3ajada (OpPMHUPOBAHUA y OOYYAIOIIMXCS MNPOCTPAHCTBEHHOIO
MBIIUICHUS KaK pa3HOBUJAHOCTU OOPa3HOTO MBIIIJIEHUS — CYIIIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTHYECKOU JEATEIbHOCTH 110 MHOTUM HAINPABICHUSIM.

[lenb ocBoeHMs mporpaMMbl yueOHOTo Kypca «['eomeTpusp» Ha 6a30BOM ypOBHE
oOy4eHus: — 00111e00pa3oBaTEIHbHOE M OOIIEKYIBTYPHOE PA3BUTHE 00YUAIONIUXCS Yepe3
o0OecrieyeHne BO3MOXKHOCTH MPUOOPETEHHs] M MCIOJb30BaHUS CUCTEMATUYECKUX
F€OMETPUYECKUX 3HAHUM M JEHUCTBUM, CHEUU(PUUHBIX TE€OMETPUHM, BO3MOKHOCTHU
YCHEIHOTO NPOAODKEHUS OO0pa3oBaHMS IO CIEUUATbHOCTSM, HE CBSI3aHHBIM
C IPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[IpuopureTHbIMU 3aja4aMi OCBOEHHUs yueOHoro Kypca «I'eomerpun» Ha 6a30BOM
ypoBHe B 10—11 kaccax sBisitoTcst:
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(dbopMHpOBaHUE TPENCTABICHUS O NEOMETPUM KaK 4acTH MHUPOBOM KYyJIbTYpbl U
OCO3HAHHE €€ B3aMOCBS3U C OKPYXAIOIUM MUPOM;

dbopMHpoBaHUEe TMPEACTABICHUS O MHOIOTPAaHHUKAX W TeJaxX BpAICHUS Kak
0 BOXKHEUIIIUX MAaTEMAaTUYECKUX MOJIETISIX, MO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIE
SBJICHHSI OKPYKaIOLIEro MUpa;

(dbopMHpOBaHKE YMEHHUS PAcliO3HABATh HA YEPTEKaxX, MOJCISIX U B PEAIbHOM MUPE
MHOTOTPAHHHUKH U TEJIa BPAICHUS;

OBJIAJICHHUE METOJaMM pEIICHUs 3a7ad Ha TOCTPOCHHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yMEHUs OIepUpOBaTh OCHOBHBIMHU MOHSATUSIMU O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

OBJIAJICHUE AJTOPUTMAMU PEUICHUST OCHOBHBIX THUIIOB 3ajad, (QopMUpOBaHUE
YMEHUSl TMPOBOAUTH HECTOXKHBIE JIOKAa3aTeNIbHbIE PACCYKICHHUs B XOJE pelICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE MHTEJUIEKTYalIbHBIX U TBOPYECKUX CHOCOOHOCTEH o00ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIILICHUS;

(opmupoBanre GPyHKIHOHATBHOM IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUH: YMEHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHIA, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYalMSIX W TPH WU3YyYEHUU APYTHX Y4EOHBIX IPEIMETOB,
MPOSIBJICHUS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEH, (POpMylIHpOBaTh UX Ha A3BIKE
reOMETpUM M  CO3[aBaTh T'€OMETPUUECKHE MOJENH, NPHUMEHATh OCBOCHHBIN
reOMETPUUYECKUN ammapaT JUisl pelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OIICHUBATH MMOJYICHHBIE PE3yJIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO MPOTPAMMBI IO TEOMETPHUU SIBISIETCS BKIIFOUEHHE B
KypC CTEpEOMETPUHM B HAYAJIC €r0 U3yUCHHUS 3a/1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUS, W OMNpPEAeNEHHBIM O00pa3oM OpraHuW3OBaHHas paboTa HAJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U POCTPAHCTBEHHOI'O MBIIIIEHUS, CTUMYJIUPYET
MPOTEKAaHUE WHTYUTHBHBIX IMPOIECCOB, MOTHUBHPYET K JajbHEHIIEMY H3yUYCHUIO
npeaMeTa.

[Ipennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOJY OOydYeHHsl, TO €CTh
TEOPETUYECKHE 3HaHMS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKOM  JEATENbHOCTU. Pa3BuTHE  NPOCTPAHCTBEHHBIX  IPEACTABICHUM
y oOyyaroumxcs B Kypc€ CTEpEOMETPUH MPOBOJAUTCSA 3a CYET pelIeHHs 3a/]ay Ha
CO37laHUE TTPOCTPAHCTBEHHBIX 00PA30B M 3a/1ay Ha ONEPUPOBAHKUE TIPOCTPAHCTBEHHBIMU
obpazamu.  Co3manme  obOpaza  MPOBOAWTCS  C  OMOPOM Ha HATJISTHOCTH, a
omepupoBaHUE O0pa3oM — B YCJIOBHUSX OTBJICYCHHS OT HATISAHOCTHU, MBICICHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COJIEPKaAHUS.

OCHOBHBIMH  COJIEP)KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «l'eomeTpus»
B 10-11 «xmaccax sBusoTcsa: «MHororpanHukn», «lIpsmple W TUIOCKOCTH B
npocTpaHcTBe», «Tenma BpameHus», «BeKTOpsl W KOOPAWHATHI B TIPOCTPAHCTBEY.
dopMUpOBaHUE JIOTHUYECKUX YMEHUN paclpeesieTcsi He TOJIBKO MO COAEPKaTeIbHBIM
JIMHUAM, HO U 10 Toj1aM 00y4eHHUs Ha YPOBHE CPEHEro 00111ero oopa3oBaHHmsL.

31



denepanbhas padouas nmporpamma | Matemaruka. 10—11 kinaccel (0a30BbIN ypOBEHB)

Conmepxanne  00pa3oBaHUS, COOTBETCTBYIOIEE MPEAMETHBIM  pe3yibTaTaM
OCBOCHHS TIPOTPaMMBl II0 TEOMETPHH, paACIpEACICHHBIM TI0 ToJaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, YTOOBI OBJQJICHUE T'€OMETPHUUYECKUMHU TMOHSATUSIMHU
¥ HaBBIKAMHU OCYIIECTBIUIOCH MOCIEAOBATEIBHO M TOCTYMATEIbHO, C COONIOICHUEM
MIPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAIUCH B OOIIYIO CHUCTEMY
TE€OMETPUUYECKUX TPEJCTABICHUN OOYJarOIIUXCs, pacIIupss W Yriyomsis ee, oOpasys
MIPOYHBIC MHOKECTBCHHBIC CBSI3H.

OOmiee 4YHMCIO YAacOB, PEKOMEHJOBAaHHBIX JUIS H3ydyeHHUs Y4eOHOro Kypca
«I'eomerpusi» — 102 gaca: B 10 kimacce — 68 vacoB (2 yaca B Hememo), B 11 kiacce —
34 yaca (1 4ac B HefieINIO).

COLEPKAHUE OBYUEHMUSA

10 KJIACC

IIpsiMble U VIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIEC TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[loHsiTHE 00 AKCMOMATUYECKOM IOCTPOEHUHM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU
Y CIIEJCTBHS U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
[apajulesIbHbIE U CKpeluBaroIuecs npsmeie. [lapamneabHOCTh IPsAMBIX U ITIOCKOCTEN B
IIPOCTPAHCTBE: MAPAIIENBHBIE IPSIMBIE B TPOCTPAHCTBE, MTAPAJUIEIIBHOCTD TPEX MPAMBIX,
[IapaJuIeIbBHOCTh MPSIMOM M INIOCKOCTH. YTUIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy MpsAMBIMM B HpocTpaHcTBe. IlapannenbHOCTh INIOCKOCTEW: IapajulesIbHbIC
IJIOCKOCTH, CBOMCTBA NapajUIeNIbHBIX IUIOCKOCTEW. lIpocTeilimme npocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTHU: TETPadp, KyO, napajuieaenune1, HOCTPOCHNUE CEUEHUH.

[leprieHAUKYISPHOCT MOPSIMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NMPSAMbBIE MapAJLICIBHBIE U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOW NMEPIEHIUKYISIPHOU
IJIOCKOCTU. YTJbI B MPOCTPAHCTBE: YTrOJ MEXKIY NPSAMOW M IJIOCKOCTBIO, IBYTPAaHHBIN
YIOJI, IMHEWHBIN yTroJ1 ABYIPAHHOTO yria. [IeplneHauKysip 1 HaKJIOHHBIE: paCCTOSHUE OT
TOYKHM J0 IUJIOCKOCTH, PAcCTOSHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKLHUs (PUTypbl Ha
IJIOCKOCTh. [lepneHIuKyIApHOCTh IIOCKOCTEN: IMPU3HAK INMEPIEHINKYJIAPHOCTH IBYX
II0CKOCTEN. Teopema o TpexX NEPHEHIUKYIISpax.

MHOrorpaHHUKH

[ToHsiTHE MHOTOIpaHHWKA, OCHOBHBIC 3JIEMEHTbl MHOTOTPAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIE MHOTOTPAHHUKH, Pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yrosipHas npusma,
IrpaHd W OCHOBAaHMS TIPU3MBI, MpsMas W HAKJIOHHAs NPU3MbI, OOKOBas W IOJHAs
MOBEPXHOCTh Mpu3Mbl. [lapaienenunen, mpsSAMOYrOJbHBIA TapajjIeiCnuNnes] U €ro
cBoiicTBa. [lupamua: n-yroiapHas NUpaMuia, TPaHU U OCHOBaHHUE MUPAMUIbI, O0KOBasI U
MOJIHAsl TOBEPXHOCTh MUPAMUJIbI, TPABUJIbHASI U yCEUEHHAs NMUpaMuja. DJIEMEHTbI
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npu3Mbl W nupamuibl. [IpaBuibHBIE MHOTOIPAHHHMKHU: TOHATHE NPABUIHHOTO
MHOTOTpaHHUKA, TMpaBWibHAs TMpuU3Ma U TpaBWiIbHAs MNHpPaAMUJA, [PaBUIIbHAS
TpEYyroJibHas MUpaMUJa ¥ MPABWIBHBIN TeTpadap, Kyo. [IpeacTaBieHune o mpaBMIIBHBIX
MHOTOTPAaHHHUKAX: OKTadIp, NOAEKadap u nkocadap. CedeHus MPU3MbI U THPAMUJIBIL.

CummeTpust B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, TMPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUU B THPAMHIAX, MapaJljIe/IeIuIe1ax, MPaBUIbHBIX
MHOTOTpaHHUKAX.

Boluucienue 3j1eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaronanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJTHONW MOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA/ b OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU mpu3Mbl. [1no1ans O0KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH TPABWIHBHOW MHUPAMHUJIBI, TEOpEeMa O IUIOMAAN YCEUYEHHON MHUpPaMHUIbI.
[Tonsitue 06 06beme. OOBEM TUPAMUIBI, TPU3MBI.

[TomoGupie Tema B mpocTpaHcTBe. COOTHOMIGHHS MEXAY  IUIOMIAASIMHU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEl.

11 KJIACC

Tesa Bpalenus

Hunusapuyeckas MOBEPXHOCTh, 00pa3yIolye UIHHIPUIECKON MOBEPXHOCTH, OCh
UUJIUHAPUYECKOM ToBepXHOCTH. LumuHap: ocHoBaHus W OOKOBask IOBEPXHOCTb,
oOpa3ymolas 1 ocb, IUIOLIalb OOKOBOM U MOJTHON MOBEPXHOCTH.

Konunueckass mNOBEpXHOCTh, OOpa3yloIMe KOHMYECKOH IOBEPXHOCTH, OCh
M BEpIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME W BepllMHa, 0Opasyrolias
M OCh, IUJIOINIAIb OOKOBOM M TOJIHOW MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 0Opasyrolue
Y BBICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMaMeTp, MIIOAas TOBEPXHOCTH chephl. B3anmuoe
pacnoiiokeHue cepbl U MI0CKOCTH, KacaTellbHas MII0CKOCTh K cepe, ruoniaab cepsl.

N306paxkeHne Ten BpallleHus Ha III0CKoCTH. Pa3BepTka LMIMHIpa U KOHYCA.

KoMmOuHanuy Ten BpallleHHs M MHOTOTPAaHHUKOB. MHOTIOTpaHHHMK, ONMUCAHHBIMI
okoJ10 cepsl, chepa, BIucaHHAS] B MHOTOTPAHHUK, UJIH TEJIO BPaIllCHHUS.

[Toustue 06 ob6beme. OCHOBHBIE CBOMCTBA 00beMOB Teil. Teopema 00 oObeme
NPSIMOYTOJIBHOTO TNapajulesienunena u cieAcTBus u3 Hee. O0beM LMIMHApA, KOHYCA.
O06BeM mapa u miomaab cepsol.

[lonobubie Tena B mpoctpaHcTBe. (COOTHOIIEHUS MEXIY  IUIOMIAIIMU
MOBEPXHOCTEH, 00 bEMaMU TTOTOOHBIX TEI.

Ceuenusi uunuHapa (DapaJuleIbHO W TMEPHEHIUKYJISIPHO OCH), CEUCHHUS KOHYycCa
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPILUHY), CEUECHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocth W B mpocTpaHCTBE. CJI0KEHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PaznoxkeHue BeKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBmio mapamnenenunena. Pemienue 3anay, CBSI3aHHBIX C MPUMEHEHUEM
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IpaBuJ JEUCTBUN ¢ BeKTOpamu. IIpsMoyrosbHas cucremMa KOOpAWHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrenmme 3anaum B KOOpAUHATAX. YTOJI MEXKIY BEKTOPAMMU.
CkansipHOE TNPOU3BENCHHE BEKTOPOB. DBrpluncieHue yriioB MexXay IpsSMbIMU
1 IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IIPH PELIEHUH TEOMETPUYECKHUX 33,1a4.

IHPEJMETHBIE PE3YJIbTATDBI

K koniy o0yuenus B 10 ki1acce oOyqaromnuiics OMydUT CISAYIONMINE TIPEIMETHBIE
PE3YIIbTATHI:

OMEepUPOBATh MOHATUAMHU: TOUKA, MPAMAs], IIIOCKOCTb;

OPUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TMPHU PEIICHUU
reOMETPUYECKUX 33]1aY;

ONEpUPOBATH TMOHATUSMHU: TAPAUIETBLHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX
U IJIOCKOCTEM;

KJIaCCU(UIIMPOBATh  B3aUMHOE  PACIOJIOKCHHWE  TPSAMBIX W IJIOCKOCTEH
B ITPOCTPAHCTBE;

OTIepUpPOBATh MOHATHUSAMH: TBYTPAHHBIN YTOJI, TPaHH ABYTPAHHOTO YIJIa, peOpo
JIBYTPAHHOTO YIJIa, TMHEHHBIN YTOJ1 IBYTPAHHOTO yTJa, TPaayCcHas Mepa JBYTPaHHOIO YIJIa;

ONEepUPOBaTh  TOHATUSAMH:  MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPAaBUILHBI MHOTOTPAaHHUK;

pacmo3HaBaTh ~ OCHOBHBICE BHJBI MHOTOTPAaHHUKOB (TUpamMuaa, IpU3Ma,
MPSAMOYTOJIbHBIN Napajijiesienune, Kyo);

KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BbIOMpas OCHOBaHUS Ui KilacCHU(pUKAIMU
(BBIMMYKJIBIE Y HEBBIMTYKJIbIC MHOTOTPAaHHUKH, MPABUILHBIC MHOTOTPAHHUKH, TIPSIMbBIC U
HAKJIOHHBIC PU3MBI, TTapaJLICICTTUIICbI );

OTIepUPOBATH MOHATUSAMU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB;

OOBSCHSATH MPUHITUTIBI TIOCTPOCHHS CEUCHUM, UCITONIB3YsI METO/T CIIC/IOB;

CTPOUTh CEYECHHUS] MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIMOJHATH (BBIHOCHBIC)
TJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y;

pemarh 3a7ayd Ha HaXOXKJICHHE TE€OMETPUYECKHX BEIMYMH 10 o0pasiam miu
aNropuTMaM, TPUMEHSS H3BECTHBIC aHATUTHYCCKUE METOBI IIPU PEIICHUH CTaHIAPTHBIX
MaTeMaTUYeCKHX 3a71a4 Ha BBIYMCIICHUE PACCTOSTHUN MEXIY ABYMSI TOYKAMH, OT TOUKHU
710 TIPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEITUBAIOIIUMHUCS TIPSIMBIMU;

pemaTh 3aJadyd Ha HaXOXIACHHUE T'COMETPUYECKHX BEIMYMH IO OOpaslaM WA
aNropuT™MaM, TPUMEHSSI H3BECTHBIE aHATTUTHYCCKUE METOIbI TIPH PEIICHUN CTAHIaPTHBIX
MaTeMaTHYECKHUX 3a/Ja4 Ha BBIUYMCICHUE YTJIOB MEKIY CKPCIIMBAIONUMUCS TPSIMBIMH,
MEXIy MPSMOK U TUIOCKOCTBIO, MEKTY IUTOCKOCTSIMHU, ABYTPAHHBIX yTJIOB;

BBIYUCISATh OOBEMBI W TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nmipamMuja) ¢ MPUMEHEHHEM (OpMYJI, BBIUMCIATH COOTHOIICHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEN, 00beMaMu MOJ0OHBIX MHOTOTPAHHUKOB;
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OIEepPUPOBATH MOHATUAMU: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;

U3BJICKATh, npeoOpa3oBbIBATH u MHTEPIPETUPOBATH UH(pOpMaIINIO
O TPOCTPAaHCTBEHHBIX TI'€OMETPUYECKHX (UTypax, MPEICTaBICHHYI0O Ha 4YepTekax
U PUCYHKaX;

IPUMEHATh TeOMETpUuYecKue (HaKThl A PEIICHHs CTePEOMETPUYECKHX 3alad,
MPEIOoJIaraloIuX HECKOJIbKO IIaroB PEUICHHsI, €CIU YCIOBHS MPUMEHEHHs 3aJaHbl B
SABHOM (opme;

OPUMEHSTh ~ MPOCTEUIINE  NPOTpaMMHBIE  CPEACTBA W DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1aY;

IPUBOJIUTH MPUMEPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE M KU3HHU,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHH B UCKYCCTBE;

IPUMEHATH NOJYyYEHHbIEC 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh pealbHbIE CUTYALUN
U TNPUMEHATHh H3YYCHHBIC TOHATUS B IMPOLIECCE IOUCKA PEIICHHS MaTeMaTH4YeCKH
c(OpMyJIMPOBAHHON MpPOOJEMBI, MOJEIUPOBATh pEAIbHbIE CUTyallUM Ha S3bIKE
re€OMETPUH, UCCIIEI0BAaTh MOCTPOECHHBIE MOJENIN C HCHOJB30BAHUEM TI'€OMETPUUECKUX
NOHATUA M TEOpeM, ammapara aiareOpbl, pemiarh NMPaKTUYECKUE 3aJaud, CBA3AHHbIC
C HAXOXKJEHUEM I€OMETPUUECKHUX BEIUUHUH.

K koHiy 00yuenus B 11 kiacce o0yvaronuiicss Hay4uTCs:

OMepUpoBaTh  MOHATHAMHU: IWIMHAPUYECKAas IOBEPXHOCTb, 0Opasyroiiue
HUJIUHAPUYECKOM TOBEPXHOCTH, LMIMHIP, KOHHYECKas MOBEPXHOCTb, 0Opa3yrouue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, cpepruyeckasi HOBEpXHOCTH;

pacno3HaBaTh Teja BpalleHus (LUIMHIP, KOHYC, cepa U map);

OOBACHSTH CIIOCOOBI MOJIYYEHUS TEJl BPALICHUS;

KJ1acCU(UIIMPOBATH B3AMMHOE PACTIONOKEHHE C(HEePhI U TUNIOCKOCTH;

ONEepUpOBaTh TMOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTAa, BBICOTA
CErMEHTA, IAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIO0SI, BBICOTA IIAPOBOTO CJIOS, IAPOBOU
CEKTOD;

BBIYUCIISATh 00OBEMBI U TUIOMIAJAN TMOBEPXHOCTEH TEN BpaIleHUs, T€OMETPUUECKUX
T€J ¢ IpUMEHEeHUEM (HopMYyIT;

OTNIEepPUPOBATh TMOHSTUSMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy U ONUCAHHBIN
okoJ10 cepsl, chepa, BOucaHHASI B MHOTOTPAHHUK UJIM TEJIO BPAILICHHUS;

BBIYUCIISATh COOTHOIICHUS MEXIYy IUIOMIaAsSIMU TOBEPXHOCTEH M oO0BeMamu
MTOJIOOHBIX TE;

n300paxaTrh u3ydaeMble PUTYpPHI OT PYKU U C TPUMEHEHUEM TTPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TN BPAIICHUS;

U3BJICKATb, UHTEPIIPETUPOBATH u npeoOpa3oBbIBATh uH(pOpMaIUIO
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX;
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OTIEpUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATh JICUCTBUS CJIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU 00JIaIa0T;

MIPUMEHSTH TIPABUIIO IMApaJUICIICIIUITC A,

OTIEPUPOBATh TOHATHUSMHU: JIEKAPTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI MEXKy BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC BEKTOPHI;

HaxOJIUTh CYMMY BEKTOPOB M TPOU3BEICHHE BEKTOpa HA YHCIIO, YO MEXIY
BEKTOpaMH, CKaJsIpHOE  MPOM3BEACHHWE, pACKJIAIbIBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHNUEM B ICKAPTOBOM CHCTEME KOOPIUHAT;

MPUMEHSATh TeOMETpUYeCKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEANOIAraloINX HECKOJIBKO IIaroB pelieHus, €Cclid YCJIOBHS NPUMEHEHUsS 3aJlaHbl B
saBHOU opme;

pemarh TPOCTEHIINE TEOMETPUYECKHE 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

permaTh 3a/1adyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUECKHX OTHOIICHWH W HaXOXXICHUE
T€OMETPUUYECKUX BEIMYWH 110 00pa3IiaM Wik aropuT™MaM, TPUMEHSS H3BECTHBIEC METOIBI
TP PEIICHUHN CTAaHAAPTHBIX MAaTEMATHYCCKHX 3a/1a4;

OPUMEHSTh  MPOCTEHMIIME  MNpPOrpaMMHBIE  CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAITIOHHBIE CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUICCKHX 3a]1a4;

NPUBOJUTH TPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U >KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB TEOMETPUU B HUCKYCCTBE;

PUMEHSTh TIOJyYCHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH PEAIbHBIC CUTYaAIlUN
U TIPUMEHSATHh M3yYCHHBIE TOHSATHS B MPOIECCE TOWCKA PEIICHUS MaTeMaTHYECKU
chopMynMpOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peaJIbHbIE CHUTYallMd Ha SI3bIKE
T€OMETPUH, WCCIEAOBATh MOCTPOCHHBIC MOJIETH C HCIOJIB30BAHUEM T€OMETPHUECKHX
MOHSATUN W TEOpeM, ammapara anreOpbl, pemaTh NPAKTUYECKHE 3aJadyd, CBS3aHHBIC
C HAXOXJACHUEM T€OMETPUICCKUX BEITMUNH.
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10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIbI AEATEIBHOCTH
(Temsl) Kypca 4acoB 00yJaromuXxCst
BBenenue B crepeoMeTpHIo 10 OCHOBHBIE MOHATHUSL CTEPEOMETPUU: AKTYaJaIu3upoBaTh (HaKThl

TOYKa, IPsSIMasi, TIIOCKOCTh,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEeKaIOLINeCs IpsIMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKaMHU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha TIPOSKIIMOHHBIX
yeprexkax. HadanbHble cBeieHUS

0 KyOe 1 mupamMujie, ux pa3BepTKu

1 Moniei. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

Y METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IHoay4yaTs npeacTaBiIeHAs

O NPOCTPAHCTBEHHBIX

¢durypax, pazoupaThb

npocTeiire mpaBuia U300pakeHus
TUX QUTyp.

HN300paxaTh NpIMyIo U MIOCKOCTh
Ha PHUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamunay, Kyo, Ha3pIBaTh UX
DJIEMEHTHI.

JejaTh pUuCyHOK Ky0Oa, MUpaMu/ibl,
HAXOAUTh OIIMOKH B HEBEPHBIX
HN300paKCHUSX.

3HAKOMHUTBCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
JUIsl IOCTPOEHUS CEUEHUSI METO/T
CJIEJIOB, KPATKO 3aIMChIBATH [Iark
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MTOCTPOCHUS CCUCHUSI.
Pacno3naBaTh BUj cCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyda, HaXOAUTh TIOMATh
CCUCHUHI.

HUcnoap30BaTh 1ogo0ue

MIPY PEIICHUH 33]1a4 Ha IIOCTPOCHUE
CEUYECHU.

3HAKOMHUTBCS C aAKCHOMATHIECKUM
MOCTPOCHUEM CTEPEOMETPHH,

C aKCIOMaMH CTEPEOMETPUH

U CJICACTBUSMH U3 HUX.
NiocTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEpaMu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[lapannenbHOCTh MPAMBIX
U IJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B IIPOCTPAHCTBE: MEPECEKAOIINECSH,
MAPAUIEIIBHBIE U CKPEIMBAFOIIAECS
MPSMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEW B IIPOCTPAHCTBE:
napaJijieIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaIeIbHOCTh
TpEX MPSAMBIX; NapauICIbHOCTD
MPSMOU U TTTIOCKOCTH. Y TJIbI

AKTYaJau3upoBaTh (PaKThl U METObI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PaCIIOJIOKEHUS JBYX IPSIMBIX

B [IPOCTPAHCTBE, UIUTIOCTPUPOBATH UX
Ha [pUMeEpax.

JlaBaThb onpenesieHue
CKPEILLNBAIOIINXCS IPSIMBIX,
(GopMyIupoBaTh NPU3HAK
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C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEK]ly TPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapaJUICIIbHBIE THNIOCKOCTH; CBOMCTBA
MapaJuIeNIbHBIX IJIOCKOCTEN.
[Ipocreimme npoCTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETPa’ AP, KyO,
MMApAJVICIIENIUIIE]T;, TOCTPOCHUE
CEUYCHUM

CKPELIMBAOIINXCS MPSMBIX
Y IPUMEHSTH €r0 IIPU PEILICHUH
3a/1a4.

Pacno3naBartse 1mpusmy, Ha3bIBaTh €€
DJIEMEHTHI.

CTponTs ceueHUs IPU3MBI

Ha FOTOBBIX YEPTEXKaX.
IlepeyucasiTh BO3MOXKHBIE CLIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS PAMOU
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATbHON KU3HU.
/laBaThb onpeaeieHue
MapajuIeIbHOCTH MPSAMOMN

Y IIJIOCKOCTH.

DopMyJIHPOBATH PU3HAK
MapaJuIEIbHOCTH HPSIMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPIMOU
MEPECEUCHUS IBYX TUIOCKOCTEH,
IIPOXOAIIMX Yepe3 NapajlieIbHbIC
psIMBIE.

Pemarh npaktuyeckue 3agadn

Ha MOCTPOCHUE CEUCHUU
MHOT'OTPAHHUKA.

OO0bsACHATDH CITyyan B3aMMHOIO
PaCIIOJI0KEHUS IIJIOCKOCTEN.
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JlaBaThb onpeaeJieHue napauiebHbIX
IJIOCKOCTEN; MPUBOIUTH TPUMEPHI
W3 pEATIbHOM KU3HU U OKPYKAIOIICH
0O0CTaHOBKH, WJUTIOCTPUPYIOLIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
napajuieIbHOCTH JBYX ILTIOCKOCTEM,
CBOMCTBA MapajlIeNIbHBIX INIOCKOCTEH
IIPU PEIICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BICHATD, UTO HA3BIBACTCA
napasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHAETCA IPOCKTUPOBAHUE
(buryp Ha IIOCKOCTb.

HN300paxaTh B napamieabHON
MPOEKIUH Pa3TUYHbIC
reoOMeTpUYECKUe (PUTypBbl.
MopaeaupoBarh peajabHbIe CUTYalluU
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MIOCTPOCHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHUH.

Hcnoab30BaTh Mpy pelIeHUH 3a/1a4
HA IOCTPOCHUE CEYEHU M TTOHATHUE
napajuieIbHOCTH, TPU3HAKU

Y CBOMCTBA NapaJUIEIbHbBIX TPSMBIX
Ha IJIOCKOCTH

40




denepanpHast pabouas nporpamma | Maremaruka. 10—11 kimaccel (0a30BbIi YPOBEHB)

[leprieHANKYISAPHOCTD MPSIMBIX
U TUIOCKOCTEN

12

[leprieHIUKyYISAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
IapajulesIbHBIE U IIEPIICHINKYIIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPSAMON

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHAUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH J10 TUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl 1 METOIBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

O0BbACHATH, KAKOU yIroJl Ha3bIBACTCS
YTJIOM MEKy TIEPECEKAIOIINMUCS
MPSMBIMH, CKPEIIUBAIOIIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEPIICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IJIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPEIUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMu/ie.

IIpuBoaUTH NpUMEPBbI U3 PEATILHON
’KU3HU U OKpYXKaroiei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEHIUKYISPHOCTD MPSIMBIX

B MPOCTPAHCTBE

U MEPICHANKYISIPHOCTH MPSAMOM

K IUJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIICHIUKYJISIPHOCTH MPSIMOM

Y TUIOCKOCTH, IPUMEHSITh €ro Ha
MPaKTUKE: OOBICHITH
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas €ro
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HE COJICPKUT, HAXOJIUTh JIUTTUHY
JTUaroHaiy Kyoa.

BbI4UCJIATH BEICOTY IPABUIIBHOM
TPEYrOJIbHOM U MPABUIIBHOU
YETHIPEXYTOJIbHON MUPAMUL ITO
JTMHAM pedep.

PemiaThb 3a1aun Ha BBIYHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTHIO
MPSAMOM U IIJIOCKOCTH,

C UCTIOJIb30BAaHUEM MPU PELICHUHT
TJIAaHUMETPUUECKUX (PaKkToB

Y METOJIOB.

OO0BACHATH, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIOHHOU

Y3 TOUYKH K IUIOCKOCTH; ITIPOCKIIMEN
HAKJIOHHOW HA IUIOCKOCTb.
OOBbACHATD, YTO Ha3bIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEXy NTapaJUIEbHBIMU INIOCKOCTSIMU;
MEXIY NMPSIMOM U MAPAIUICIIBHOM €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CITydasx B KyOe,
MUpaAMUJIE, IPU3ME.

MoaenupoBarh peaiabHbIE CUTyalun
Ha SI3bIKE TEOMETPHH, UCCIIEIOBATH
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MOCTPOCHHBIE MOJICIIN
C UCIIOJIb30BAaHUEM I€OMETPUUYECKHUX
TTOHSTHH.

Hcnoab30BaTh IpU pEIICHUH 33724
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

Y TIIbI MEXKY TPSAMBIMU
U TJIOCKOCTSMHU

10

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXKY
IPSIMOM M IIJIOCKOCTBIO; IBYTPAHHBIN
YTOJI, IMHENHBIN YTOJ ABYTPAHHOTO
yIiIa.

[lepneHAMKYISIPHOCTB IIIOCKOCTEN:
IPU3HAK NEPIEHIUKYIIPHOCTH ABYX
Iockocter. TeopemMa o Tpex
NEePIEeHIUKYIIpax

AKTYaJIu3upoBaTh (HaKThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

/laBaThb onpeae/ieHue yria Mexay
MPSMOM U TIOCKOCTBIO,
(bopMyIMpoBaTh TEOPEMY O TpeX
NEePHEHANKYJIApax U OOpaTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSTHUE OT TOYKH 10 IMPSMOU

Ha IUNIOCKOCTH, UCTIOJIb3Ys TEOPEMY

0 TpexX NEPHEHIUKYJIIAPaX.
IIpoBoauTh Ha yepTeKe
MEPIIEHAUKYJIISIP: U3 TOUYKU

Ha NPSIMYI0; U3 TOYKH Ha MNIOCKOCT.
JaBathb onpeaeneHre AByrpaHHOro
yIJIa U €70 JJIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHEMHBIX YIJIOB JBYTPAHHOIO yIJIa.
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Haxoaurb Ha dyepTexe ABYIpAHHBIN
yToJ1 IpHu pedpe NUPaMHUIbI, IPU3MBI,
napajJieienuneaa.

/laBaThb onpeae/ieHle yriia Mex1y
IJIOCKOCTSIMU.

JlaBaTh onpenesieHue

1 GopMyIHPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEN.

HaxoauTsh yribl MKy IIIOCKOCTAMU
B KyOe U mUpaMue.

Hcnonb30BaTh Mpy pellIeHUH 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAaHUMETPUH.

MoaeaunpoBarh peajabHbIC CUTyalluU
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MIOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnonb30BaTh Mpy pellICHUH 33/1a4
HA NIOCTPOCHUE CEYECHUH
COOTHOIIICHUSI B TPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIbIC

AKTYaJaIu3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOT'OIpPaHHHKA.

[Ipu3ma: N-yroapHas npr3ma; rpaHu

Y OCHOBAaHMS PU3MBI; IpsMast

Y HAKJIOHHAs IpU3Mbl; OOKOBast

1 IIOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, mpsAMOYTOJIbHBINA
HapaJyIeJIeNUIE] U €ro CBOKCTBA.
[Mupamuga: N-yroapHas nupamuia,
I'PaHU U OCHOBaHUE MUPAMHM/IBI;
OOKOBas U MOJHAasi IOBEPXHOCTh
UpaMUabL; IPaBUIIbHAS U yCEUCHHAS
OUPAMHU/JIA.

DNeMEeHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; TPaBUJIbHAS IIPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPAaBUIIbHAS
TPEYroJibHAsl MUpaMUIa

U MPAaBWIbHBIN TeTpasap; KyO.
[IpeacraBneHue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3Ap, JOAEKadIp
U UKOCAdIP.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
OpSIMOH, MJIOCKOCTU. DJIEMEHTHI

/laBaThb onpejaeieHue
napasuieJienunea, pacno3HaBaThb €ro
BHJIbI U M3y4YaTh CBOMCTBA.

JlaBaTh ornpeaeneHue MupaMu/ibl,
pacno3HaBaTh BHUJIbI TUPAMHU/I,
(¢hopmyMpoBaTh CBOICTBA pedep,
I'PAHEN U BBICOTHI MPABUIIBHOU
MAPaAMU/IBI.

Haxoauthb miomagb IIOJIHON

1 OOKOBOM MOBEPXHOCTHU MUPAMUJIBI.
JlaBaTh onpeaeseHue yCEUEHHOU
MAPaAMHUJIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJHPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
MPaBUJIbHOW YCEYEHHOW TUPAMUBI.
PemaTnb 3aaun Ha BEIYMCIICHUE,
CBSI3aHHBIC C MUPAMUIAMH, a TAKKE
3a7]a4u HA MIOCTPOCHUE CEUCHUMU.
JlaBaTh onpeaeJeHue IpU3Msl,
pacno3HaBaTh BUJIbI [IPU3M,
U300pakaTh IPU3MbI HA YEPTEKE.
Haxoaurs niomans mojJIHoONH Wik
OOKOBOI MTOBEPXHOCTU MIPU3MBI.
M3y4yars cooTHOLIEHUS Diliiepa
JUTs yucia pedep, rpaHeil U BepIIvH
MHOT'OTPaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIeNIenuIe1ax, IpaBUIbHbIX
MHOTOTPaHHHUKAX.

Beluucnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: pedpa, 1UaroHa,
yribl. [Inomaas 60K0BOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBaHMI, TEOpEMA
0 O0KOBOI OBEPXHOCTH MPSMOIL
npusmel. [lnomans 6oxkoBoM
MTOBEPXHOCTU U IOBEPXHOCTH
MPaBUJILHON MUpPaMHUJIbI, TEOpEMaA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTH
YCEYEHHON NTUPaMU/IbI

N3yuyaTh BUIBI TPABUIIHHBIX
MHOTOIPAaHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO I'PaHEH.

N3yuyaTh cUMMETPUIO
MHOTOTPaHHUKOB.

OO0BSICHATDH, KAKHUE TOUYKH
Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOUN TOYKH, IPSIMOi1
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LHEHTPOM, OCBIO UJIU TNIOCKOCTBIO
CUMMETPHUH (PUTYPBHI.

HpuBoauTh NpuUMepkbI
CUMMETPHUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, TPUPOJE.

MoaeanpoBaTh peaibHbIE CUTYalNH
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TMOHSATHH, MCIIOJIb30BaTh MOJ00HE
MHOT'OTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

IToustue 00 00beMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJIu3upoBaTh (HaKThl 1 METOJIbI
IJITAHUMETPHUH, PETICBAHTHBIE TEME.
OO0BACHATDH, KaK U3MEPSIOTCS
00bEMBI TEJI, TPOBO/ISI aHATIOTUIO

C U3MEpPEHUEM IUIoIaaei
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MHOTOYTOJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00EMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0beMa MPSIMOYTOJILHOTO
Mapajuieenune1a, Mpu3Mbl

Y TUPaAMU/IBI.

Boruucastb 00beM MPU3MBI

Y NIAPaMUJIBI TIO UX DJIEMEHTaM.
IIpumeHsATH 00BEM TSI PEIICHMUS
CTEPEOMETPUYECKHUX 3a/1a4

Y ISl HAXOXKJICHUSI TEOMETPUUIECKUX
BEJINYUH.

MoaeaunpoBarh peajabHbIC CUTyallnU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
IIOCTPOEHHBIE MOJEIU

C MCTO0JIb30BaHUEM I€OMETPUUECKUX
TTOHATUI

[ToBTOpEHUE: ceueHus,
PACCTOSTHUS U YTJIbI

[TocTpoeHue ceueHnu

B MHOTOTPaHHUKE.

Brruncnenne pacCcTossHUM: MEXAY
JBYMSI TOUKAaMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNIOCKOCTH; MEXKITY
CKPENIMBAIOIIMMUCS TPSIMBIMHU.
Brruucnenue yrioB: Mex1y

CTpouThb ceueHrne MHOTOTpaHHUKA
METOIOM CJIE/IOB.

JlaBaTh onpeeieHne pacCTOSTHUS
MeXy PUTrypamMu.

Haxoauth paccTosiHuE MEXITY
napauIeTbHBIMU TNTIOCKOCTSMH,
MEXTy MJIOCKOCTBIO U NapaJlIeIbHOM
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CKPEILLHUBAIOIIUMUCS IIPAMBIMH,
MEXIY IPSIMOM U IUIOCKOCTBIO,
JBYI'PAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

ed IpsIMOU, MEXKIY
CKPEILINBAOIIUMHUCS MTPSIMBIMH.
CTpouTh NTUHENHHBIN yroa
JBYTPaHHOTO yTJIa HA YEpPTEKE
MHOTOTPaHHHUKA U HAXOAUTH €T0
BEJINYUHY.

HaxoauTsh yribel MexX1y IIIOCKOCTAMHA
B MHOTOTPaHHUKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KoauuecTso OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI JIEATEIBHOCTH
(Temsl) Kypca 4acoB 00yJaromuXxCst
Tena BpaiieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JIaMeTp; TUTOIIAlb TOBEPXHOCTH
cdepsl. B3anMHoe pacnosnoxxenue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; MIonaab
cdepsl. M300paxkenue chepsl, mapa
Ha Tuiockoctu. Ceuenus mapa

IJIJAHUMETPHUH, PEJICBAHTHBIE TEME,
NMPOBOANTH AHAJIOTHUU.

JlaBaThb onpeneaenust cepsl U mapa,
WX IIEHTpa, paJnyca, JuaMeTpa.
Omnpeaeasitb chepy kak purypy
BpAILEHUS OKPY>KHOCTH.
HcciienoBath B3auMHOE
pacnosoxeHue cepbl U MI0CKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexkax U pUCYyHKaXx.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMHUTBCSH C F€0/Ie3NYECKUMU
JUHUSIMU Ha cepe

[Hunusapuyueckas TOBEPXHOCTD,
o0pa3yroniye MUINHIPUIECKOM
MTOBEPXHOCTH, OCh ITMITHHAPUICCKON
noBepxHOCTH. [{umuHAp: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTH,

OOBACHATD, YTO HA3LIBAIOT
UAJIMHIPOM, Ha3bIBATh €T0 DJIEMEHTHI.
N3yyarh, 00bSICHIATDH, KaK MOJTYYUTh
UUAJIMHJP MyTeM BpalleHUs
MPSIMOYTOJIbHUKA.
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o0Opa3yromias U 0Ch; IJIOMAAb
OOKOBOM U TIOJIHOW TTOBEPXHOCTH.
N3o06paxkenue muimHapa

Ha ITJIOCKOCTH. Pa3BepTKa MUJIMHAPA.

Cedenust HUIMHIpA
(TUTOCKOCTBIO, MapaJlieIbHON
WJIU TICPIICHIUKYIISIPHOM OCH
UAJIMH]IPA)

BbIBOAUTH, HCI0JIB30BATH (POPMYITBI
JUISL BBIYMCJICHMS III0Iaau OOKOBOM
MOBEPXHOCTH LIWJIUHJPA.

N3y4yarsb, pacno3HaBaTh pa3BEepPTKy
HWIMH]IPA.

N300paxaTh HUIMHIP U €70 CEYEHUS
TTIOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, TTAPAJJICTIBHON WIJIN
MIEPIICHINKYJIIPHOU OCH.

HaxoauTsb miomaay 3TUX CEYSHUM.
MopenupoBaTh peuIbHbIE CUTYAIUN
HA SI3bIKE TEOMETPHUH, HCCJIEI0BATH
MMOCTPOCHHBIE MOJEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKUX
MMOHSTUM

Konunueckast HoBEpXHOCTS,
o0Opa3yronue KOHUIEeCKOM
OBEPXHOCTH, OCh 1 BEPILIMHA
KOHUYECKOMN ITOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplInHAa,
oOpasyroias u oCh; TUIOMIATh
OOKOBOI ¥ TOJIHOM MOBEPXHOCTH.
Y ceueHHBII KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHMSI U OOKOBAs
MIOBEPXHOCTb.

N300pakeHne KOHyca Ha MJIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4yarh, 00bACHATH, KaK MOJTYYUTH
KOHYC ITyTEM BpaILCHUs
IIPSAMOYTOJIBHOTO TPEYTIOJIbHUKA.
MN300pakaTh KOHYC U €r0 CEUYCHHS
IIJIOCKOCTBIO, ITPOXOAIIEN Yepes OCb,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

N3y4yarsb, pacno3HaBaTh pa3BEPTKY
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PasBepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaAJUICIIbHON OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEPILUHY)

KOHYCA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
IUISL BBIYUCJIEHUS III0Iagu OOKOBOU
MTOBEPXHOCTH KOHYCA.

HaxoauThb 1mioiiaayu ce4eHu,
MPOXOISAIIMX Yepe3 BEPUIMHY KOHYCa
WIN TIEPIICHIUKYIIAPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUYECHHBIM KOHYCOM.

HN3yuarth, 00bACHATH, KaK €r0
MOJIYYUTh ITyTEM BpaILICHUSA
MPSIMOYTOJILHOM TPaIeIuH.
BbIBOAMTH, NPUMEHATH GOPMYITY
JUTSL BBIYHCJICHUS IUIOIIAa OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomMOuHarus ten BparieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpaIllEHUs

AKTYaJIu3upoBaTh PaKThl 1 METOIbI
IJTAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemates crepeoMeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
IIOCTPOCHUEM CEYEHUM TEJI BpalllCHHUS,
C KOMOWHAIUSIMU TeJl BpallleHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XKIEHUE
r€OMETPUYECKUX BEJIMYHH.
HUcnosab30BaTh pu peieHUN
CTEPEOMETPUYECKUX 3a1a4
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MJIAHUMETPHIECKIE (DAKTBI 1 METOBI
3a7a41 Ha BBIYMCICHHE

M J0Ka3aTeIbCTBO.

MoaeaunpoBarh peajabHbIC CUTyallnU
Ha SI3bIKE TEOMETPHH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEIN

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MIOHSITHH

OO0BEMBI TENT

[Tonsitue 06 00beMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEJI.

O06beM nuIMHIpa, KOHYyCA.
O06bem mapa u miomab chepbl

AKTYaJu3upoBaTh PaKThl 1 METOIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOJAUTH AHAJIOTHH.

BbIBOAMTH, HCNIOJIB30BATH
dhopmyIibl 00BEMOB: TIPU3MBI,
HWIMHIpPA, TUPAMUIBI, KOHYCA;
YCEUEHHOW MUPaMUbl U YCEYCHHOTO
KOHYCa.

Pemars crepeomerpuueckue
3aJlauM, CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB.

®opMyIMpPOBATH OIPEICICHUE
[IApPOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.

IpumensaTs GopMyibl

JUTSL HaX0XKIEHUS 00BEMOB

IApOBOTO CETMEHTA, IIAPOBOTO
CeKTopa
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[TomoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIIEHUST MEXIY TJI0IA MU
MMOBEPXHOCTEH, 00beMaMu TTOTOOHBIX
Tel

PemaTh cTepeoMeTpruiecKue 3a1auu,
CBsI3aHHBIC C 00BEMOM ITapa

U TUTOIIABIO Cephl.
MoaeanpoBaTh peaibHbIC CUTYaIlUN
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MTOCTPOEHHBIC MOJIEIH

C UCITIOJIb30BAaHUEM T€OMETPUUECKIX
TIOHSITUI.

AKTYaJaIu3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUH.

Pemathb crepeomMeTpuyuecKue 3a0a49H,
CBSI3aHHBIC C COOTHOIIICHUEM 00hEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEI

B ITPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH

C UCTIOJIb30BAaHUEM T€OMETPUUECKHIX
MTOHSTUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. ¥ MHOKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMIUJIAHAPHBIM
BekTopam. IIpasuio

AKTYaJaIu3upoBaTh (HaKThl U METObI
MJITAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyJIHPOBATH IPABUIIO
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napajuieienuneaa.
Pemenue 3ana4, CBS3aHHBIX

C IPUMEHEHUEM IPABUJI IEUCTBUI

C BEKTOpAMH.

[IpsamoyroJibHas cucTEMa KOOPAUHAT
B IpocTpancTse. KoopauHatel
BekTOpa. [Ipocrenme 3anadn

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOopamu. CKaisipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yrioB Mexay NpsiMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU F€OMETPUYECKUX 3a1a4

napasuieJIenuneaa rpu CI0KeHUn
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
MN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
oTepanui.

JaBath onpeiesieHue npsiMoyroJibHON
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBoAUTDH, HCIIOJIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKAMM.

BoipaxkaTrh CKaISIpHOE POU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOPAMH, ABYMsI IPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIaMH.

BbiBOAUTEH, HCIOJIB30BATH (hOPMYTY
PacCTOSIHUS OT TOYKH J10 IIOCKOCTH

[ToBTOpEeHue, 06001IEeHNE
W CUCTEMATHU3AIINI 3HAHUN

OcHoBHbIE (DUTYpBI, (haKThI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJauu
IUTAaHUMETPUU U METOJIbI UX

Pemars mpocreiime 3anadu
HA HAX0XXJIECHUE UINH U YIJIOB
B reOMETPUYECKUX (PUTypax,
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peleHusl.
OcHoBHbI€ (DUTYpPBI, (HaKThI, TEOPEMBI
Kypca cTepeoMeTpuu. 3agauun

CTEPEOMETPUHU Ml METOJIbI UX PEIICHHUSI

npuMeHaTh Teopemy [udaropa,
TEOPEMBI CHHYCOB Hl KOCHHYCOB.
HaxoauThb 11o11a 16 MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBaTth 1o00HbIC PUTYPHI,
HAXOJUTh OTHOIICHUS JITTUH

U IO .

Hcnoab30BaTh IpH PEIICHAN
CTEPEOMETPUUECKUX 3a7a4 (DAKThI

¥ METOJIbI TUTAHUMETPHH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYuebHubiii kypc «BeposSTHOCTP W cTaTHUCTHKa» 0a30BOrO YPOBHS SIBISAETCS
NPOJOHKCHUEM W Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOrO ypOBHS
OCHOBHOI'0 00111ero o0pa3oBaHus. Y4eOHbIH Kypc NpeaHazHayeH g (popMUpOBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYpbl U TIOHUMAaHUs POJIM TEOPUU BEPOATHOCTEMN
KaK MaTeMaTHU4eCKOro WHCTPYMEHTA Il WM3Y4YEHUs CIIy4alHbIX COOBITUM, BEIUYUH
u mponeccoB. [lpm wu3yueHuun yueOHOro Kypca oOOTramarTCs MpeCTaBICHUS
oOy4JaronMxcst 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUPA, PA3BUBAECTCS IOHUMAaHUE
3HaYUMOCTH U OOIIHOCTH MaTeMaTHYECKMX METOJIOB IO3HAHMS KaK HEOThEMJIEMOU
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBj€HO Ha 3aKpEIUICHUE 3HAHWUW, OJTyYEHHBIX
P M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U HAa pPa3BUTUE
IIPEACTABIICHUM O CIIy4alHBIX BEJIMYMHAX M B3aMMOCBS3SX MEXAY HMMHU Ha BaXKHBIX
IIPUMEpax, CHOKETbl KOTOPBIX IMOYEPIIHYThI M3 OKpyKarolero mupa. B pesynbrare
y oOywaroumxcs JIOJDKHO  COpPMHpPOBAThCS  NpENCTaBICHHME O  Haubosee
YHOOTPEOUTENBHBIX U OOIMIMX MAaTEMAaTUYECKUX MOJIEISAX, UCTIOIb3YEMBIX ISl ONTUCAHUS
AHTPOIIOMETPUUECKHUX U AeMOrpaMUECKUX BEJIMYUH, TOIPEUTHOCTEN B PA3JIMYHOTO POJa
U3MEpPEHUSX, JUIMTENBHOCTH  0€30TKa3HOW  pabOoThl TEXHUYECKUX  YCTpPOMCTB,
XapaKTEPUCTHK MAaCcCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTBercTBUM ¢ yKa3aHHBIMM IE€JIMU B CTPYKType YueOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» JJIS YPOBHS CPEIHEro 00IIero oopa3oBaHus Ha 6a30BOM
YPOBHE BBIJCJIEHBl CIEAYIOLUIME OCHOBHBIE COAEprKaTelabHble JHHUM: «CilydailHble
COOBITHS U BEPOATHOCTHY, «CiTydaiiHble BETUYUHBI U 3aKOH OOJIBILIUX YUCEI.

BaxxHyro uyacTh y4yeOHOro Kypca 3aHUMAaeT M3Y4YEHHE TIeOMETPUYECKOro
1 OMHOMHUAJILHOTO PACMpeeICHN U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMH —
MOKA3aTeJIbHbIM U HOPMAJIbHBIM PACIIPECICHUSIMHU.

Conepxxanue nuHun «CiydailHble COOBITHS M BEPOATHOCTH» CIIY)KUT OCHOBOW
st (OPMHUPOBAHMSI TPEACTABICHUM O PACIPEACICHUH BEPOSITHOCTEH MEexAy
3HAUYCHUSMM CIIy4YailHbIX BEJIMYMH, a TaKkXke 0JTa JIMHUA HeoOXoauma Kak 0aza
JUIA U3YYEHHs 3aKOHa OONbIIMX YHcesl — (yHIaMEHTAIbHOTO 3aKOHa, JAEHCTBYIOLIETO
B MpHUpOJE U OOLIECTBE M HMMEIOIIEro MaTeMaTHuecKyio (opmanuzanuioo. CaMm 3aKoH
OONBIIMX YHCENl Tpejaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MHUHHUMAIbHBIM
MCIIOJIb30BAaHUEM MAaTEMaTUYECKOro (popmanusma.

TeMbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIYYaWHBIMH BEIUYMHAMH, AKIEHTHUPYIOT
BHUMaHHE O0Yy4YarOIMXCsA Ha OMUCAHUU U U3YYCHHUH CIYYAHBIX SBJICHUN C TTOMOIIBIO
HenpephIBHBIX  (yHKIUH. OCHOBHOE BHHUMaHUE YJIENsIeTcs IOoKa3aTeIbHOMY
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U HOPMAJILHOMY paclpeAesieHUusIM, TIPH 3TOM MPEAIOJIAraeTcs O03HAKOMHUTEIbHOE
U3yYCHHUE MaTeprajia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX (DAKTOB.

OOmee 4YKMCIIO YacoB, PEKOMCHJOBAHHBIX I HW3YYCHHS Yy4eOHOro Kypca
«BepositHOCTh M cratucThka» — 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hepelmo),
B 11 knacce — 34 gaca (1 yac B HeJIeIIO).

COIEPKXAHUE OBYYEHMUA

10 KUIIACC

[IpeacraBinenrie JaHHBIX C M[OMOIIbIO Tabmun u  guarpamMm. CpeaHee
apudmeTnyeckoe, MeiaHa, HanboJIbIllee U HAUMEHbIIIEEe 3HAUCHHU S, pa3MaXx, TUCIIEPCHS
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Cny4aiiHble SKCIEPUMEHTHI (OMNBITHI) U CIy4allHbIe COOBITHS. DJEMEHTapHbIC
coObITUsl  (McX0/bl). BeposSsTHOCTH  CllydallHOro COOBITHSA. bBIM30CTH  YaCTOTHI
U BEPOSATHOCTU COOBITHH. CiydailHble OMBITHI C PABHOBO3MOKHBIMU SJIEMEHTAPHBIMU
coObITUSIMU. BeposITHOCTH COOBITHI B OMBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun Haj COOBITUSMU: TEpeceueHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo CiydalHOro
skcniepuMmenTa. @opmyia MoaHoM BepossTHOCTU. HezaBucuMbIie COOBITHS.

KomOunaropHoe mpaBuino ymHOxeHus. IlepecraHoBku u (¢akropuan. Ywucio
coueranuid. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil cnydaiiHblii ONBIT (MCHBITAHWE), ycnex W Heynauda. He3aBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX UCTIIBITAaHUH 710 nepBoro ycnexa. Cepus HE3aBUCUMBIX
UCIIbITaHUN bepHyin.

Crnydaiinas BennuuHa. Pacnipenenenue BeposiTHOCTEN. [{narpamma pacrnpeneneHus.
[Ipumepsl pacnipeieneHtii, B TOM YUCIE, FTEOMETPUUECKOE U OUHOMHAIILHOE.

11 KJIACC

UucnoBbele XapaKTEPUCTUKU CIIyYalHbIX BEIMYMH: MATEMAaTHYECKOE OXKUJAHUE,
JUCIEPCUS W CTaHIAPTHOE OTKIIOHEHHWE. l[Ipumeppl NpUMEHEHHsT MAaTEMaTU4ECKOrO
OXKUJaHHS, B TOM UHCJIE B 3a/Ja4aXx K3 MOBCEIHEBHOW >XM3HH. MareMaTuyeckoe
OXuJaHue OWHAPHOW CllydalHON BeNUMYMHBI. MaTemMaTuueckoe OXHUAAHUE CYMMBI
CIIy4alHBbIX BEJIMYUH. MaTEMAaTUYECKOE OXUIAHHE U JTUCIEPCUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO pacipeieTICHUH.

3akoH OONBIIMX YUCEN U €r0 POJib B HayKe, Mpupojie U odmecte. BriOopouHbIii
METO/] UCCIIEI0OBaHUM.

[Ipumeppl  HENpEephIBHBIX  CIy4aWHBIX BeJIWYMH. [loHSATHE O IUIOTHOCTH
pacnpeneneHus. 3ajadyd, NPUBOALIME K HOpPMajbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM PaclpeieiICHUH.
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HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiaacce o0ydaronuics mojJyqduT CICAYIOMIKNE MPeIMETHBIC
PE3YJIbTATHI:

YUTATh U CTPOUTH TAOIHUITHI U TUATPAMMBI;

OTEpUPOBATh TMOHATUSIMU: CpeAHee apudmernyeckoe, MeAuaHa, HauOoJblIee,
HauMEHbIIIee 3HaYeHUE, pa3Max MacCHBa YUCIOBBIX JaHHBIX;

OMEepUPOBATh MOHATUSAMHU: CITyYalHBINA SKCIEPUMEHT (OTIBIT) U CITy4altHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (dJEeMEHTApHBIM KCXOJ) CIYy4YalHOTO OIbITa, HAXOAMTH
BEPOSITHOCTH B OIBITaX C PaBHOBO3MOXXHBIMH CIYyYaWHBIMH COOBITUSMH, HAXOIUTh
U CPaBHUBATh BEPOSITHOCTH COOBITUN B U3YyUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX;

HaXoauTh U (OPMYJIUPOBATH COOBITHS: MEpeceueHue M OObEIUHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAaHHOMY  COOBITHIO,  MOJIb30BATHCS
auarpaMMmamu Jisiepa u (GOpMyJIoN CIIOKEHHS BEPOATHOCTEN NIPU pEIICHUH 3a/1aY;

OTEepUPOBaATh TMOHSATUSMU: YCIOBHAS BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaxXOJIUTh BEPOSTHOCTH C TOMOINBIO TpaBWia YMHOXEHHUS, C IOMOIIbIO JepeBa
CIIy4alHOTO OIIBITA;

OPUMEHSTh KOMOMHATOpPHOE TIPABWJIO YMHOXKCHHS TIpU pEUICHHH 3ajad;

OMepUpOBaTh TMOHATUSAMM: UCIHBITAHWE, HE3ABUCUMbIC HCIBITAHUSA, Cepus
WCITBITAaHUH, YCIIeX W HeyJadya, HaXOAUTh BEPOSTHOCTH COOBITHI B CEPUU HE3aBUCHMBIX
WCITBITAaHUH JIO TIEPBOTO YCIIeXa, HAXOAUTh BEPOSTHOCTH COOBITHI B CEPUU MCTIBITAHUN
bepnymu;

OTIepUPOBATh TMOHATUAMM: CIy4yaliHas BEIMYMUHA, PACIpeesiCHUe BEPOSTHOCTEH,
auarpamMma pacipe/eneHus..

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIYIHUT CIETYIOIINE MPEIMETHBIC
pEe3yIbTaThI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUM CIIyYalHOMN BEJIMYUHBI 10 PACIIPEACIICHUIO WU
C MIOMOILBIO TUATPAMM;

ONEPUPOBAThH MOHITHEM MATEMAaTHUUYECKOTO OKWJIAHUS, IPUBOJIUTHh MPUMEPHI, KAK
MIPUMEHSIETCS ~ MaTeMaTH4YECKOe  OXHUAAHUE CIy4yalHOM  BEJIMYMHBI  HAXOJHUTh
MAaTeMaTUYECKOE OKUJAHUE 110 JAHHOMY PAaCHpEIeIICHHIO;

UMETh TIPEACTABJICHUE O 3aKOHE OOJBIINX YHUCEN,;

UMETH MPEJCTABICHUE O HOPMAIIBHOM PacIpeIesICHUN.
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10 KITACC
Haumenosanue paznena  |KonumaectBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIBI IESITEIBHOCTH
(Temel) Kypca 4acoB oOyyJaronmxcs
[IpencraBienne qaHHBIX 4 [IpencraBiieHne TaHHBIX C HOMOIIBIO N3BaexkaTs nHpOpMAUIO 13 TAOIUIL
Y ONMCATENbHAs CTATUCTUKA Tabnui u quarpamm. Cpennee U JUarpaMm, MCIOJIb30BaTh TaOIUIIbI
apudmernyeckoe, MeNaHa, U AMarpaMMbl IS IPEICTABIICHHUS
HanOoJIbILlIeEe U HAUMEHbLIEE CTaTUCTUYECKUX JTAHHBIX.
3HA4YEeHUs, pa3Max, JUCIIEPCHs, Haxoautsb onucarenbHbIe
CTaHJAPTHOE OTKJIIOHEHHUE YUCIIOBBIX XapaKTEPUCTUKN JAHHBIX.
HaOOpoOB BbiaBUraTh, KpUTUKOBATH
TUIIOTE3bI O XapaKkTepe CIydYanHON
M3MEHYMBOCTH U ONPEAENSAIONINX €€
(dakropax
City4ailHbIE OIIBITHI 3 CryyaliHble SKCIEpUMEHTHI (OTIBITHI) BoiaeasiTe Ha IpUMepax cirydaiHble

U CIy4aiiHbIe COOBITHS,
OTBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOAaMU

U CIIy4aiiHbIe COOBITHS.
DneMeHTapHbIe COOBITUS (MCXOIbI).
BeposiTHOCTB Ciy4aifHOrO COOBITHSL.
BeposiTHOCTH cOOBITHIA B OTIBITaX

C PaBHOBO3MOKHBIMU
AJIeMEHTapHBIMU COOBITUAMH.
[IpakTuueckas pabora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJaUPOBATH YCIOBUA TPOBEICHUS
CJIIy4alHOIO OIbITA.

Haxoantb BEpOSITHOCTH COOBITUI

B OIIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMHU.

MopeaupoBaTh OIBITHI

C PaBHOBO3MOYKHBIMU 3JIEMEHTapPHBIMU
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MCXOJIaMU B XO/I€ MTPAKTUYECKON
paboThI

Omnepanuu HajJ COOBITUSIMU,
CJI0’KEHUE BEPOSATHOCTEN

Omnepariu Hax COOBITHSMH:
nepecedycHue, 00beTMHEHNE COOBITHH,
MIPOTHBOIIOJIOKHBIE COOBITHSI.
Huarpammel Dinepa. @opmyna
CJIOKEHUS BEPOSITHOCTEH

Hcnoab3oBaTh quarpammel Jitiepa
U CJIOBECHOE OMHUCAHUE COOBITHIA
1151 POPMYITUPOBKH U M300PKCHUS

00bEIMHEHUS U TTEPECEUCHUS COOBITHIA.

Pemarts 3aga4m ¢ UCNIOJIB30BaHUEM
(hopMyJIbI CII0KEHUSI BEPOSATHOCTEH

Y cII0BHAsI BEPOSITHOCTS,
JIEPEBO CIIYYAMHOTO OMBITA,
dbopmya moaHOM
BEPOSTHOCTH

Y HE3aBUCUMOCTb COOBITUMN

Y cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. J[epeBO CiydaitHOro
akcriepumenTa. opmyria MoJIHOU
BeposiTHOCTU. HezaBucumebie COObITHS

Pemarts 3agaumn Ha Hax0XICHUE
BEPOSATHOCTEU COOBITHI, B TOM UHCIIC
YCJIOBHBIX C MIOMOIIBIO I€peBa
CJIy4aillHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
1o ¢opmyJie U MO OpraHu3aluu
CJIy4ailHOTO OTbITAa

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
ymMHOXkeHus. [lepectanoBKM

u daktopuan. Yucio coueTaHui.
Tpeyronsauk [lackansa. @opmyia
ounoma HeroToHa

Hcnonb30BaTh PaBriio YMHOKEHUS
JUISL TIEPEYUCIICHUS COOBITHI

B CIIy4alHOM OIIBITE.

IMoab30oBaThest hopmyioi

U TpeyrosbHuKoM [lackamns

JUTSL OIIPeIeNICHUs Y CIla COYeTaHU !

Cepuu nociie1oBaTeIbHBIX
HCIIbITAHUM

bunapHbIi cityyaliHbIN OIIBIT
(ucribITaHUE), YCIEX U HeyJaya.
He3aBucumele ucnsitanus. Cepus
HE3aBHCUMBIX UCIIBITAHUH 10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OT/AE/IbHBIC UCTIBITAHUS.
OcBanBaTh NOHSATHSI: UCTIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUI.
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ycnexa. Cepusi He3aBUCUMBIX
VCTIbITaHUN bepHyIun.
[IpakTuueckas padbota

C UCTIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJINI]

IIpuBoauTh NpUMeEpPHI cepui
HE3aBUCUMBIX UCIIBITAHUIA.
Pemarsb 3agaum Ha OMCK
BEPOSITHOCTEN COOBITHII B cCEpUn
WCIIBITAHUM 10 TIEPBOTO yCIeXa

Y B CEpUAX UCTIBITAHUN bepHyIn.
N3yuaTs B X01€ NIPAKTHYECKOM
padoThI C UCMIOJIB30BAHUEM
AJIEKTPOHHBIX Ta0JIHI BEPOSITHOCTH
COOBITUI B CEPUAX HE3ABUCUMBIX
VCTIBITAHU I

CityyaliHbl€ BEJIMYUHBI
U pacnpeneneHus

CiyvaiiHasi BETMYMHA.
Pacnpenenenne BeposTHOCTEN.
Juarpamma pacnpenenenus. Cymma

" ITPOU3BCIACHHUC CﬂyqaﬁHBIX BCJINYHH.

[Ipumepsl pacripeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHUAJIHLHOE

OcBauBaTh NOHATHS: CIIydaliHas
BEJINUMHA, pacpeiesieHue, Tabiuia
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTh npuMepsI
pacnpenesneHui, B TOM YUCIe
TrCOMETPUYECKOT0 1 ONHOMHUATILHOTO.
CpaBHuBaTh pacnpeeieHus
CIIy4alHbIX BEJINYUH

Haxoauts 3Ha4eHUSI CyMMBI

Y MPOU3BEJICHUSI CITydalHbIX
BEJIMYMH.

CTpouth u pacno3HaBaThb
r€OMETPUYECKOE 1 OMHOMHUATILHOE
pacrpeneneHme
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[loBTOpEeHnue, 06001IeHHE, 5 OnucarenpHas CTaTUCTUKA. [HoBTOPATH N3yUEHHOE
CUCTEMAaTHU3alMsl 3HAaHUM CnyyaitHbie ONIBITHI M BEPOSITHOCTH U BBICTPaMBaTh CUCTEMY 3HAHUN
Clly4aiHbIX coObITHIA. Onepanuu
HaJl COOBITUSIMU. DJIEMEHTBI
KOMOMHATOPUKH, CEpUU HE3aBUCUMBIX
VICTIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB 1O I[TPOI'PAMME
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11 KIIACC
HaunmenoBanue paznena  |KonumuectBo OcHOBHOE coziepKaHUE OcHOBHBIE BU/IbI AEATEIBHOCTH
(Temsl) Kypca 4acoB oOyyJaronmxcs
MaremaTuyeckoe OKu1aHue 4 [Ipumepbl NprMEHEHHS OcBauBaTh MNOHATHE MATEMATUYECKOTO
CIIy4allHOW BEJIUYUHBI MaTeMaTHYECKOTO OKHUIAHUS O’KHJIaHHS.
(cTpaxoBaHue, JIOTEpES). IIpuBoauTH 1 00CYKAATH TPUMEPHI
MareMaTtndeckoe 0KUJaHUE CYMMBI IIPUMEHEHUS MATEMATUYECKOTO
CIIyYalHBIX BEJIMYHH. OXXKMIaHUS.
MaremMatndeckoe OXKugaHue BeruncasaTb MaTeMaTH4eCKOE
r€OMETPUYECKOTr0 U OMHOMHUATILHOTO OXKHUJaHUE.
pacupeneaeHuin HUcnoab30BaTh NOHATHE
MaTEMATUYECKOTO OKUTAHUS
Y €r0 CBOMCTBA IIPU PELLICHUU
3a/1a4.
HaxoanTh 1o u3BeCTHBIM PopMyIIam
MAaTEMATUYECKOE OKUAAHUE CYMMBI
CIIyYalHbIX BEJIMYMH.
Haxoauts 1o u3BecTHBIM opmyiam
MAaTEMATUYECKUE OXKUTAHUS
CIIyYalHBIX BEJIMYNH, UMEIOIIHAX
T€OMETPUIECKOE U ONHOMHUAITHHOE
pacrpeaeneHus
Jucnepcus u crangapTHoe 4 Jucnepcus u crangapTHoe OcBauBaTh NOHATHS: AUCIIEPCHS,

OTKJIOHEHUE CIIly4alHOU
BEJINYUHBI

OTKJIOHEeHUE. Jlucniepcun
reOMETPUYECKOTO U OMHOMHAIILHOTO

CTaHJAPTHOE OTKIIOHEHNE CITy4YaHHON
BEJIMYMHBI.
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pacrpeieeHusI.

[TpakTuueckas pabora

C UCITIOJIb30BAHUEM DIICKTPOHHBIX
Ta0JIHII

Haxoauts nucnepcuro

0 pacIpeaesICHUIO.

HaxoanTsh 1o u3BeCTHBIM
dbopmyam AUCTIEPCHIO
reOMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHus, B TOM YHCIIE B X0/
MPaKTUYECKON pabOThI

C HUCII0JIb30BAHUEM DJIEKTPOHHBIX
TabJIUIL

3aK0H OOJIBIINX YHCE]T

3akoH OoJbuX ynces. BeiOopouHbIii
METOJI UCCIEAOBAHUM.

[IpakTrueckas padora

C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJIAILL

3HAKOMHUTBCS C BEIOOPOUYHBIM
METOJIOM UCCJIEI0BAaHUsI COBOKYITHOCTH
JTAHHBIX.

N3yuaTh B X0/1€ MPAKTUIECKON PabOTHI
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIHI] TIPUMEHEHHE BEIOOPOUYHOTO
METOJ1a UCCIIETOBAHMS

HenpepsiBHBIE ClTyyaliHbIE
BEJIMYMHBI (pacipeieNieHus)

[IprMepbl HEPEPBIBHBIX CITyYalHBIX
BeJIMUrH. OyHKIUS ITIOTHOCTH
pactpenenenus. PaBaomepnoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaThb NOHATHUS: HEMIPEPHIBHAS
cllyJaiiHasi BeTUYMHA, HETPEPHIBHOE
pacnpezenenue, QyHKIUS MII0THOCTH
BEPOSITHOCTH.

IIpuBOAUTH TPUMEPHI HENIPEPBHIBHBIX
CIIy4alHbIX BEJIMYMH.

HaxoanTh BEpOSITHOCTH COOBITUI

10 JaHHOW (DYHKIIMH MIJIOTHOCTH, B TOM
YKCJIe PABHOMEPHOTO pacIpeiesieHus
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HopwmansHoe pacnipenenenue 2 3anaun, npuBOAAIIKE K HOpMaIbHOMY | (OcBamBaTh MOHATHSA: HOPMAJILHOE
pacnpezeneHuto. OyHKIUS pacrpeneieHue.
IUIOTHOCTU ¥ CBOWCTBA HOPMAJIBHOTO | BBIIEJISITH 10 OIIMCAHMIO CITyJYaiHbIC
pacnpeeneHus. BEJIMUMHBI, pacrpeiesieHHbIC
[TpakTnueckas pabora 10 HOPMaJIbHOMY 3aKOHY.
C UCTIOJIB30BAHUEM DIIEKTPOHHBIX IIpuBoauTHL NIpUMePHI 337124,
TaOIIHI MPUBOAIINX K HOPMATBHOMY
pacripeieIeHHUIO.
HaxoauTth 4ncioBbie XapaKTePUCTHKU
HOPMAJIBHOTO pacrpeaeeHus
10 U3BECTHBIM (opMyIam.
Pemarsb 3a1aun, cCBA3aHHbIE
C IPUMEHEHUEM CBOMCTB HOPMaJIbHOTO
pacnpeenieHuid, B TOM YUCTIe
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX
TabIUIL
[ToBTOpEHUE, 0000IIEHNE 19 [IpeacraBneHye JaHHBIX C TOMOUIBIO [ToBTOPSTH N3YYEHHOE U BHICTPAUBATh

U CUCTEMATHU3AIlN 3HAHUHN

TaOJIMI ¥ TUarpaMM, oNucaTeIbHast
CTaTUCTHKA, OIIBITHI

C pPaBHOBO3MO>KHBIMU
3JIEMEHTaPHBIMHU COOBITUAMH,
BBIYHCIICHUE BEPOATHOCTEN COOBITUI
C MpUMEHEHHEM (POopMYyIT

U TpaTuecKuX METOI0B
(KoopuHaTHAs TIpsiMast, IEPEBO,
Jquarpamma Jusepa), CiiydyalHble

CHUCTEMY 3HAHUMU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIUYHUHBI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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HHEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM NPOT'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUSA U JIEMEHTOB COAEP KAHUSA ITO MATEMATHUKE

B ¢denepanbHbIX M perHOHANBHBIX MPOIEAypax OICHKHA KadecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacHpeesIeHHbIX M0 KjaccaM IMPOBEPSIEMbIX
TpeOOBaHU K pe3yJibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
CpelHero o01ero oopa3oBaHus U AJIEMEHTOB COJEPKaHUSI 10 MATEMAaTHUKeE.

10 KUIIACC

IIpoBepsiemble TpeOOBaHMS K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTeIbLHOM
NMPOrpamMMmblI

Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTATBI OCBOEHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTeNbHOM IPOrpaMMBbl CPETHETO 001Ero 00pa30BaHuUs
pe3yJbrara

1 Yucna v BBIYUCIECHUS

11 OnepupoBaTh MOHATUAMHA: PALIMOHAIBHOE U IEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI

12 BbimonHate  apudMeTHuecKkue — Omepaludd € palUOHAIbHBIMU
' Y JCVCTBUTENBHBIMH YU CIaMHU

13 BbINONMHAT,  NpUONMIKEHHBIE  BBIYKMCIEHUS, HCIOJB3Yys IpaBHUiia

OKPYTJICHMA, ACIATh HPUKHUAKY U OLICHKY pE3yJibTaTra BBIUMCIICHUM

OnepupoBaTh TOHATHUAMU: CTENEHb C IEJIbIM I[TOKa3aTeNIeM,
CTaHJapTHas ¢opma 3amucu JEHCTBUTENHLHOTO YHCIA, KOPEHb
1.4 HATypaJbHON CTENEHHU; MCIOJIb30BaTh MOAXOASANIYI0 (OpMYy 3alKcCH
JNEHUCTBUTENBHBIX YHUCEN JUIsl PELIEHUS MPaKTUYECKUX 3a4ay
Y TIPEJICTABJICHUS JaHHBIX

OnepupoBath MOHATUSMHU: CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOTO
1.5 yria; UCIHOJIb30BaTh 3alKCh MPOM3BOJILHOTO YIJia 4epe3 OOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIIUU

2 YpaBHEHUS U HEPABEHCTBA

OnepupoBath MOHATUAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 LEJ0€, PAalMOHAIBHOE, UPPALMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
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BeimonaaTe mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX — BBIPAKEHHI

2.2
U pelIaTh TPUTOHOMETPUUECKUE YPaBHCHUS
BrImonHsaTe npeoOpa3oBaHus ENBIX, paImOHATBHBIX
2.3 U MPPAIMOHAIBHBIX BBIPAKCHUN W PEIIaTh OCHOBHBIC THIIBI IICIIBIX,
palMOHANBHBIX U UPPAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
54 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA VIS PEIICHUS] MATEMATHYECKUX
' 3aJ1a4 1 3a7a4 U3 pa3InyHbIX 00JIaCTEN HAYKU U PEAIbHOM KU3HU
MonenupoBaTh peajibHble CUTYyallud Ha SI3bIKE aJireOpbl, COCTABIISTH
2.5 BBIPAXCHUSI, YPAaBHEHHSI, HEPAaBEHCTBA MO YCIIOBHIO 3a1a4H, UCCIIEA0BATh
MOCTPOEHHBIE MOJIEJH C UCIIOIb30BaHUEM alllapaTa aiareopbl
3 @OyHKIMYU U rpapuKu
OnepupoBaTh MOHATUSIMH: (DYHKIIUS, CIOCOOBI 3aMaHus (PYHKIUH,
3.1 00JacCTh OMpENEJICHUS U MHOXECTBO 3HAUCHUU (PYHKIUHU, Tpadux
(GyHKUIHH, B3aUMHO OOpaTHbIE (DYHKIIMH
3.2 OnepupoBaTh MOHATHUSAMHU: YETHOCTh M HEYCTHOCTHh (HYHKIIMH, HYJIU
' GyHKIHUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku PyHKIUHN 7151 penIeHUs] ypaBHEHU N
34 Crpouth M uMTaTh TrpadUKu JUHEWHOW (PYHKIUHU, KBaJAPATUIHOU
' (yHKUIMH, CTENIEHHON (PYHKIMHU C UEIbIM MTOKA3aTeIEM
Hcnonb3oBate Tpaduku GyHKUIMNA UIsI UCCIEIOBAHUS TPOILIECCOB U
35 3aBHCHMOCTEH MPH PEIIeHNH 33]a4 U3 APYTUX Y4eOHBIX MPEAMETOB U
' peaNbHON KHU3HU, BBIpaXaTh (OPMylIaMU 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU
4 Havana maTemMaTnueckoro anaimsa
41 OnepupoBath MOHATUSIMH: TOCIEIOBATEIHHOCTD, apudmeTrueckas
' U TeOMETpUYecKasi IpOTrpeCcCUu
OnepupoBaTh MOHATUSIMH: OECKOHEYHO yOBIBAIOIIIAsI TEOMETPUIECKas
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIIEH TIeOMEeTPHYECKON
porpeccuu
4.3 3agaBaTh MOCJIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOaAMU
44 Hcnonbs30BaTh CBOMCTBA  IIOCIEIOBATEIBLHOCTEM W MPOTPECCUM
' JUTSL PEIICHUS PealTbHBIX 3aj1ad MPUKIATHOTO XapaKTepa
3) MHoXxecTBa U JJOTUKa
51 OmneprpoBaTh NOHATUSIMHU: MHOXKECTBO, OTIEpPAIH HAJ MHOKECTBAMHU
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Hcnoab3oBaTh TeOpeTI/IKO-MHO)KeCTBeHHI:Jﬁ arrapar Jil OIMCaHHsA

5.2 peanbHbIX MPOLECCOB M SBJICHUWA, NPH PEIICHHH 3a/1ad U3 JPYTUX
y4€OHBIX MPEAMETOB
53 OnepupoBaTh MOHATHAMU: OINPEACICHUE, TEOpEMa, CIIEACTBHE,
' JI0Ka3aTeIbCTBO
6 Teopust BepOsITHOCTEH U CTATUCTHKA
6.1 Yurtarh U CTPOUTH TAOJIHLIBI U TUATPAMMBI
OmnepupoBaTh MOHATUSIMHU: cpeaHee apupMeTHUecKoe, MeIauaHa,
6.2 HauOoJblllee, HaUMEHbLIEE 3HAUEHUE, pa3Max MacCHUBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh TMOHATHSAMHU:  CIyYalHBIM  SKCIEPUMEHT  (OIIBIT)
U Cly4yailHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTAapHBIHI
6.3 UCXOJ) CIy4allHOTO ONBITA; HAaXOJUTh BEPOSATHOCTU B OIBITaX C
' PAaBHOBO3MOXHBIMH ~ CIYYaWHBIMHM  COOBITUSIMHA,  HAaXOJWTh U
CpPaBHMBAaThb BEPOSATHOCTH COOBITMM B UW3YYEHHBIX CIIy4alHbIX
DKCIIEPUMEHTAX
Haxoauts 1 opMynupoBaTh COOBITUS: MIEPECEUCHUE U 0ObETUHEHHE
6.4 JAHHBIX COOBITUM, COOBITHE, MPOTHBOMNOJOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCA AUarpaMMamMu  Oiiepa U (HOpPMYJON  CIIOKEHUS
BEPOSITHOCTEN NP PELLICHNN 33]1a4
OnepupoBaTh MOHATHUAMM: YCIOBHAs BEPOSATHOCTb, HE3aBHCHMBbIE
6.5 COOBITHUS; HAXOAUTH BEPOSATHOCTH C MIOMOILBIO IIPaBUJIa YMHOKEHUS, C
MOMOILBIO JIepeBa CIYYalHOTO OIbITa
6.6 [IpuMeHsATh KOMOMHATOPHOE MPAaBWIO YMHOXKEHHUS MPU pPEUICHUU
' 3ama4
OnepupoBaTh MOHATUSMHU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS,
6.7 cepus UCTIBITAaHUM, YCIIEX U HeyJaua; HaXOJAUTh BEPOSITHOCTU COOBITHI
' B CEpPUM HE3aBUCHUMBIX HCIBITAHUN J0 MEPBOrO yclexa, HaXxOJIWUThb
BEPOSITHOCTU COOBITUI B CepUU UCTbITaHui bepHyn
6.8 OnepupoBaTh MOHATUSMU: CiIy4ailHas BeJIMYMHA, paclpeneieHue
' BEPOSITHOCTEN, MarpaMMa pacnpeieeHus
7 ['eomeTpus
7.1 OrnepupoBaTh MOHATHSIMU: TOUKA, MPSIMAasi, IIIOCKOCTh
79 [IpuMeHSTh aKCUOMBI CTEPEOMETPUM U CIEIACTBUS W3 HUX IMIpH

pCHICHUH I'COMCTPHUUCCKHUX 3aJa4d
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7.3

OHCpI/IpOBaTB IMMOHATHUAMU: MAPAJJICIIBHOCTh U ICPICHAUKYIISIPHOCTD
IIpAMBIX U IUIOCKOCTEH

74

KnaccudunmpoBaTs B3aMMHOE pacroIokeHUE MPSAMBIX U IIIOCKOCTEH
B [IPOCTPAHCTBE

7.5

OnepupoBarh NMOHATHUSAMM: ABYTPAHHBIM YIroJ, TPaHHW JIBYTPAHHOIO
yria, peOpo ABYTpaHHOrO yria, JJMHEWHBIA yroj ABYTPAHHOrO yria,
rpagycHasi Mepa JByrpaHHOIO yria

7.6

OHCpI/IpOBaTI) MMOHATHAMMA: MHOI'OT'PAHHUK, BLIHYKHBIﬁ 141 HGBLIHYKHLIﬁ
MHOI'OIpaHHUK, 9JICMCHTBI MHOT'OI'PAHHMKA, HpaBI/IJ'IBHHf/'I MHOTI'OI'PaHHUK

1.7

Pacrnio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (TUpaMuU/Ia, Ipu3Ma,
NPsIMOYTOJIBHBIN NapaJiiesIeuIe]l, Kyo)

7.8

KnaccudunmpoBatb MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHUS JUIS
Kiaccupukanuu  (BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMble W HAKJIOHHBIC MPHU3MBI,
napayuIeNIeTUuIe bl )

7.9

OHGpI/IpOBaTB ITOHATHSAMMU. CCKyIIaAa IIIIOCKOCTD, CCUCHUC
MHOI'OTPaHHHUKOB

7.10

OOBACHATP MNPUHUMUIBI OCTPOEHHUS CEYEHUH MHOTOTPAHHUKOB,
UCIIOJIb3YsI METOJ CIIEI0B

7.11

CTpouTh CeueHUS MHOTOTPAaHHUKOB METOIOM CIIEJIOB, BBITIOTHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y

7.12

Pemarsn 3aJa4d Ha  HaXOXIACHHUC TI'COMCTPHUCCKHX  BCINYHUH
I10 06pa3uaM WJIM aJITOPUTMaM, IPUMCHSA U3BECCTHBIC aHAJIMTUYCCKHC
MCTOAbI IIPHM PCHICHHUKM CTAHAAPTHBIX MATCMATHYCCKHMX 3a444 Ha
BBIYHCJIICHHC paCCTOHHI/Iﬁ MCXKOAY ABYM:A TOYKaMH, OT TOYKH OO
HpﬂMOfI, OT TOYKHM [JO0 IIJIOCKOCTH, MCKAY CKpCIIMBAIOIMNMUCAH
IIPpsAMBIMHU

7.13

Pemarn 3aladyd Ha  HaxXO0XKIACHHUC TI'COMCTPHUUYCCKUX  BCIIMYHWH
10 06pa3uaM HJIK aJITOPpUTMaM, IIPUMCHAA N3BCCTHBIC aHAJIMTUYCCKUC
MCTOJbI IIpHU PCHICHHMKW CTAHAAPTHBIX MAaTCMAaTUYCCKHX 3aJda4 Ha
BBIYHUCJIICHUC YTJIOB MCXKAY CKPCHIMBAIONIUMHCA IMMPAMBIMH, MCKIY
HpHMOﬁ H INIOCKOCTBIO, MCIKAY INIOCKOCTAMH, IBYTI'PAHHBIX YIJIOB

7.14

Beruncnarh oO0beMbl W IUIONMIAAM MOBEPXHOCTEM MHOTOIPaHHUKOB
(mpuzma, TUpamMuaa) C TOpUMEHEHHEM (OpMYyJ, BBIYHUCIATH
COOTHOIIICHUSI MEXAYy IUIONIAJAsIMU TOBEPXHOCTEH, OOBEMaMU
MOTI00HBIX MHOTOTPaHHUKOB
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7.15

OnepupoBaTh NOHATHSIMH: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPUH, IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMALIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha
yepTekKax U pUCyHKax

7.17

[IpumeHaTH F€OMETPUYECKHE (baKTeI JUISL pereHus
CTEPECOMETPUYECKUX 3a/1ad, IPEAIOJIAraloliuX HECKOJIbKO IIaroB
pELIeHNUs, €CIIN YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU (popme

7.18

[IpumeHsTh TpocTeillliie MporpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbl TMPU PEIICHUH CTEPEOMETPUUECKUX
3a1a4

7.19

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATHUUICCKHUX BaKOHOMepHOCTeﬁ B IIpHUPOAC
H )KU3HH, paCIIO3HABATDh IIPOABJICHHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IpuMeHATh TOJMYyYEHHBIE 3HAHUS Ha MPAKTUKE: aHaJIU3UPOBATH
pealibHblE CUTyallul U MPUMEHSATHh U3YUYEHHbIC MOHSATHSA B IMPOLIECCE
MOWCKA PEIIEHUsT MaTeMaTHYEeCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh pEalbHbIE CUTyallud Ha S3bIKE T'E€OMETPHH,
UCCIIEI0OBATh  IOCTPOEHHBIE  MOJAEIM  C  HCIOJIb30BAHHEM
r€OMETPUYECKUX TOHATUM W TEOpeM, arrmapara ajiredpbl, pemarhb
MPaKTUYECKUE 3aJlaui, CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKHUX
BEJTUYUH

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COICPKAHUS

1

Yucia v BEIYUCIIEHUS

1.1

Panmonansabie yncina. OOBIKHOBEHHBIC W JACCATHYHBIC APOOH, TIPOIICHTHI,
OCCKOHEYHbIE TEepHOaUuYecKue ApoOu. ApudmeTrueckue ornepauu
C palMOHAJIBHBIMH YHCIIAMH, TPEOOpPA30BAHUS YHCIIOBBIX BBIPAKCHUI.
[Ipumenenue apobeil W MPOIEHTOB JJIsi PEUICHUsS TPUKIAIHBIX 3a/1ad U3
Pa3IMYHBIX OTPACJIEH 3HAHUUN U PEATbHOW KU3HU

1.2

JlecTBuTenbHble 4yuciia. PanudoHanbHbIE W HPPALNMOHAIBHBIE YHCIA.
Apudmernueckue ornepanuu c JNEUCTBUTEIIbHBIMU YHCJIaMH.
[Tpubnm>keHHbIE BBIUMCICHUS, TIPaBUIa OKPYTJIEHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BhIYUCIEHUN
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Cremenp ¢ 1enbiM  mokazateneMm. CranmaptHas ¢opma  3amucu
nercTBUTEeNbHOrO yucia. Mcmonb3oBaHue mnoaxojsmied (Gopmbl 3amucu

1.3 .
NEUCTBUTEIBHBIX ~ YMCEN  JJI1  PEIICHUS  MPAKTUYECKUX  3a1ay
Y MIPEJICTABIICHUS JaHHBIX
14 ApudmeTudeckuii KOpPEHb HaTypaJbHON CTEIICHHU. JlencTBus
' ¢ apuPMETHICCKUMU KOPHSIMH HATyPAJTbHON CTETICHU
15 CHHYyC, KOCUHYC U TAHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxnecTBa M TOXKIACCTBEHHBIC ITPEOOpPa30BaAHUS
99 [IpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHHI. OcHOBHBIE
' TPUTOHOMETPUUYECKHE POPMYIIbI
23 YpaBHeHHE, KOpeHb ypaBHEHMsS. HepaBeHCTBO, pelieHHE HEPaBEHCTBA.
' Metoa MHTEpBAJIOB
2.4 Pemienue menbix U ApoOHO-pAIMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Peuienne uppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Peienne TpUroHOMETPUUECKUX YPABHEHHI
57 [IpumeHeHue ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMATHUYECKUX 3a]1a4
' W 3aJ1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U PEaTbHON KU3HU
3 OyHKIMU U rpaduKu
31 OyHKIMA, cnocoObl 3amaHust ¢yHkuuu. ['padux dyskuu. B3aumuo
' oOpatHbie QyHKITUH
3.9 OO6nactb onpenesieHrss 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
' [TpoMexxyTKkH 3HAKOTIOCTOSIHCTBA. YeTHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHas QpyHKIHS C HATypaJIbHBIM U 1I€JIBIM MOKa3artenieM. Ee cBoiicTBa
' u rpaduk. CBolicTBa U rpa@uK KOpHS N-OM CTENEHU
3.4 TpuronomeTpuueckasi OKpPYKHOCTb, ONPEAECICHUE TPUTOHOMETPHUUECKUX
' (GYHKIIUN 9UCIIOBOTO apTyMEHTa
4 Hauana maTeMaTnueckoro aHajimsa
41 IlocnenoBarenbHOCTH, Ccr1ocoOBI 3aJlaHUSA MOCJIEJ0BATEIbHOCTEN.
' MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH
Apudmernueckas u reomerpuueckas nporpeccuu. beckoneuHo yoriBaroias
4.2 reomerpuyeckas  mporpeccus. CymMma  OeCKOHEYHO  yOBIBaroIiei

reoMeTpuueckor  mporpeccun.  Popmyna  CIOXKHBIX  MNPOLIEHTOB.
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Hcnonb3oBaHre Mporpeccuu AJid pelieHusl peayibHbIX 3a7a4 MPUKIIaIHOTO
Xapakrepa

MHoOX€eCTBa U JOTUKa

5.1

MHoXxecTBO, onepanuu HajJ MHOxecTBamu. Jluarpammel Ditniepa — BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO — ammapara Uil  ONUCAHUS
peanbHBIX MPOIECCOB U SIBJIICHUH, NMPU PEUICHUU 337a4 U3 APYTUX YUCOHBIX
MPEIMETOB

5.2

Onpez[eﬂeHHe, TCOpECMaA, CICACTBHUC, JOKA3ATCIILCTBO

Teopus BEpOSITHOCTEN U CTATHCTUKA

6.1

[IpencraBienne JaHHBIX C MOMONIBI0 TaOmui u guarpamMm. CpenHee
apupMeTnyecKoe, MeInana, HauboJbIIee U HaUMEHbIIIee 3HAYEHUS, pa3max,
JTUCTIEPCHS ¥ CTAHIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HAOOPOB

6.2

CnydaiiHple  DKCIEpUMEHTHI  (OMBITBI) W CiIy4alHbIE  COOBITHSL.
DOneMeHTapHble COObITHUSA (KMCXOJbl). BeposATHOCTH Ciy4allHOTO COOBITHS.
bmuzocth 4YactoTel W BEpOSTHOCTH cOObITHH. Cily4ailHble OIBITHI
C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. BeposTHOCTH COOBITHI
B OTIBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanuu HaJ1 COOBITUSAMU: TIEpeceUeHUE, 00BETUHEHHE, TPOTUBOIIOJIOKHBIE
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN

6.4

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEM. [[epeBo CiydallHOTO
akcrniepuMenTa. @opmyiia MmoaHo# BeposTHOCTH. He3aBucumbie COOBITHS

6.5

KomOunaropHoe npaBuiio ymHoxenus. [lepectanoBku u paktopuan. Yucno
couetanuii. Tpeyronsuuk [lackans. @opmyna 6unoma HetoTona

6.6

bunapHbIi ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heynaya. HezaBucrumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHIBITAHUM 110 nepBoro ycrexa. Cepus
HE3aBUCHUMBIX UCIIbITAHUN bepHyiun

6.7

Cnyuaitnag BennuuHa. Pacnpenenenwe BeposiTHOocTed. Jnarpamma
pacnpeaenenus. [[pumepsl pactipeieIeHni, B TOM YHUCJIE TEOMETPUIECKOE U
OMHOMHAIIEHOE

I'eomerpus

7.1

OcHoOBHbIE MOHATHS  cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 006 AKCHMOMATHYECKOM MTOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX

7.2

B3auMHOe pacronoxeHrne NpsMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
MapaJuielibHblE U CKpeIMBaroImuecss npsmMbie. [lapaiuienbHOCTh HPsIMBIX
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Y IUIOCKOCTEN B MPOCTPAHCTBE: MapasuiesibHbIE NPSIMbIE B MPOCTPAHCTBE,
NapaJlJIEIbHOCTh TPEX MPSMBIX, MapajuIeIbHOCTh MPAMOM M TUIOCKOCTH.
Yrael ¢ COHampaBJICHHBIMM CTOPOHAMH, VYIOJ MEXAYy MOPSMBIMHU
B npocTtpadcTie. [lapamienbHOCTh IIOCKOCTEN: MapalielIbHbIE TIIOCKOCTH,
CBOMCTBa MapaJyIeNbHBIX IUIOCKOCTEH. IIpocrteiiiime mpocTpaHCTBEHHBIE
Gurypsl Ha TUIOCKOCTH: TeTpadap, KyO, Hapalieienurnen, MOCTPOCHHE
CCUCHMU

7.3

[leprieHIUKYISIPHOCTD NPAMON U TIIIOCKOCTH: IEPIIEHAUKYJIIIPHBIE NPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE  MapaJUIEAbHbIE W MEPIEHANKYJSIPHBIE K
IJIOCKOCTH, IPU3HAK NEPIIEHAUKYJIIPHOCTU NPSIMOM U INIOCKOCTH, TEOPEMA O
IPSMOU TEPIECHINKYJISIPHOW IUIOCKOCTH. YIUVIBI B IPOCTPAHCTBE: YIOJI
MEXKIY IMpAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YIOJ, JUHEUHBIA YTrOJ
JNBYIpPaHHOTO yrua. [lepneHauKynsap u HaKJIOHHBIE: PACCTOSTHUE OT TOUKHU 10
IUIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 IUIOCKOCTH, MpOeKUus QUrypsl Ha
IIJIOCKOCTb. IleprieHIUKYIJIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 Tpex NepneHIuKyJspax

7.4

[ToHsiTHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOI'PaHHUKH, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-
yrojibHasg Mpu3Ma, 'PaHU W OCHOBAHHS NPU3MBI, MpsMas W HAKJIOHHAS
npu3Mbl, OOKOBas W TOJHAs TOBEPXHOCTh MNpu3Mbl. [lapannenenunen,
IPSMOYTOJIBHBIN MapaJIeIIeUIE] U €ero cBoicTBa. [Iupamuaa: n-yronapHas
MUpaMKia, TpaHud U OCHOBAHHME MUPaMUIbl, O0KOBAas U MOJIHAs MOBEPXHOCTh
NUpaMUJibl, TPaBWIbHAsA M YCEUEHHAs MNHUpPaMHAA. DJIEMEHThI MPU3MBbI
n nupamuabl. [IpaBuibHbIE MHOTOTPAaHHHMKH: TIOHSTHE MPABUIBLHOIO
MHOTOTPaHHMKA, TPABUJIbHAS IPU3Ma U MPaBUJIbHAS TUpaMUIa, PABUIIbHAS
TpPEeyrojibHasi THUpaMuia U TPaBWIbHBIA TeTpadap, kyO. [Ipeacramienue
0 MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAadAp, TOACKa’ap U ukocady CedueHusd
IIPU3MBI U IUPAMUIBI

7.5

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTU. JJEMEHThl CHMMETPUM B MOUPaAMHAAX, MHapajulesenunenax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX

7.6

Boruncnenue 5>1€MEHTOB MHOTOIPAaHHUKOB: pelpa, OUaroHaliu, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTU M MOJIHOM MOBEPXHOCTU MPSAMOU MPU3MBIL,
IUIOLIAAb OCHOBAaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMOM MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOW MUPaMUIBbI,
TeopeMa O IUIoIaau yceueHHoW nupaMuibl. [lonsatue 06 oobeme. OO6bem
MUpPaMUbL, TPU3MBbI

7.7

[TogoOHble Tema B mpoctpaHcTBe. COOTHONIIECHUS MEXAY IUIONIAIIMU
MOBEPXHOCTEHN, 00beMaMu MOA0OHBIX TEJ
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11 KJIACC
IIpoBepsiemble TpeOOBAHMS K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM 00pa30BaTe/IbHOIM
NPOrpaMmbl
Kon IIpoBepsiemble IpEAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO 0o0pa30BaTeNbHON IPOrpaMMBbl CPETHETO 00ILEr0 00pa30BaHUs
pe3ynbTara
1 Yucna 1 BBIYUCIEHUS
OnepupoBarh NOHATUAMU: HATYPAIBHOE, LIEJI0€ YHCIIO; UCIIOJIb30BATh
1.1 MPU3HAKU JICIMMOCTH LEJIBIX YUCEII, PA3JIOKEHUE YMCIIA HA TTPOCThIE
MHOYHUTEIH JUIsl PELICHUS 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIIBHBIM ITOKa3aTeNIEM
13 OnepupoBaTb  MNOHATUAMH:  JorapuM  YuClIa,  JECSITHYHBIC
' U HaTypaJibHbIE Jorapu(mbl
2 YpaBHEHUs U HEPABEHCTBA
[IpuMeHsATh CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUs BBIPAXKECHHI,
2.1 OIlIEpUPOBATh NOHATUAMU: IT0KA3aTEIBHOE YPAaBHEHNUE U HEPABEHCTBO;
peniaTh OCHOBHBIE THUIIBI IT0KA3aTENIbHBIX YPABHEHUI U HEPABEHCTB
BrimonHsaTe peoOpazoBaHus BEIPAKEHUH, COAEPIKAIIMX JIOrapupMbl;
99 OIIEpUpPOBATh HNOHATUAMU: norapu(pMUYECKOe YPaBHEHHUE
' U HEpPaBEHCTBO; pelIaTh OCHOBHBIE THUIIBI JIOrapu(MUYECKUX
YPaBHEHUW U HEPABEHCTB
2.3 HaxoauTe pemenns mpoCTENINX TPUTOHOMETPUUECKNX HEPABEHCTB
OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHHU H €€
24 pELIEHHE; UCTIOIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEILIEHUS
MPAKTUYECKUX 3a/1a4
25 Haxomute pemieHuss NPOCTEHMIIMX CHCTEM UM COBOKYITHOCTEH
' palMOHAIBHBIX YPABHEHUI U HEPABEHCTB
MogenrpoBaTh peajibHble CUTYallMM Ha SI3bIKE ajreOpbl, COCTaBIAThH
26 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 33/1a4H,
' WCCIIEN0BAaTh TIOCTPOCHHBIE MOJENIHM C HCIOJb30BaHUMEM ammapara
aJreOpsl
3 @OyHKIUYU U rpapuKu
OnepupoBaTh MOHATUAMH: TEpUOAUYEcKas (QYHKIUS, MPOMEKYTKU
31 MOHOTOHHOCTH (D)YHKIIUH, TOUKU 3KCTpeMyMa (PYHKIIMH, HauOOJIbIIIee
' Y HaMEHbLIee 3HaUeHUs! (PYHKIIMH Ha IPOMEKYTKE; UCIIOIb30BaTh UX
JUTSL iCClieToBaHusl (DYHKIIMH, 3aIaHHON Tpadrrom
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OnepupoBatb HOHATHSMU: rpaduku [IOKa3aTeJIbHOM,
39 Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKLINI; N300paxkaTh UX
' Ha KOOPJMHATHOM IUIOCKOCTH MW HCIOJb30BaTh ISl PEIICHUS
YPaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAWHATHOW IUIOCKOCTH TpaduKH JTMHEWHBIX
3.3 YPaBHEHUH M MCHOJb30BaTh UX JJI PELICHHUs] CUCTEMbI JIMHEHHBIX
YpaBHEHUU
34 Hcnonp3oBaTh rpaduku (PYHKIUN JUIsI UCCIIENOBAHUS TPOIECCOB
' Y 3aBUCUMOCTEN U3 JPYTUX YYEOHBIX TUCIUILINH
4 Hauana MateMaTHuecKOro aHaiausa
OmnepupoBaTh MOHATUSMM: HENpEpPbIBHAS (PYHKIMS, MPOU3BOIHAS
4.1 (yHKUIHMH; WCHOJIb30BaTh TE€OMETPUYECKHH W (PU3NYECKH CMBICI
IIPOU3BOIHOM IS pELICHUS 3a1a4
49 HaxoauTe 1pOW3BOJHBIE AJIEMEHTApPHBIX (PYHKIMM, BBIYUCIATH
' MPOU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh MNPOU3BOAHYIO Il  UCCIENAOBAaHUS  (PYHKIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, TPUMEHSATh PE3YyJIbTaThl UCCIIET0OBAHUS
K IIOCTPOEHHUIO TpaUKOB
44 Hcronb30BaTh NPOU3BOAHYIO ISl HAXOXKIACHUS HAWITyUYIIEro peNIeHUs
' B IIPUKJIAJHBIX, B TOM YUCJIE COLNAIBHO-3KOHOMHUYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUSMU: MEpBOOOpa3Hasi U MHTETpall; MOHUMATh
' reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaja
46 Haxomute mnepBooOpa3Hble 3JeMEHTapHbIX (YHKUUN, BBIYHCIATH
' uHTerpai no gopmyne Herotona — Jleitonuiia
Pemate nmnpukiagHele  3agaud, B TOM  YHCJIE  COLIMAIBHO-
4.7 SKOHOMHMYECKOTO M (IU3MYECKOr0  XapakTepa,  CpelCTBaMH
MaTEeMaTU4YECKOIro aHaIn3a
) Teopus BeposITHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSTHOCTM  3HAYEHUM  CIy4ailHOW  BEJIMYMHBI
' 10 PacIpeAesICHUIO WM C TOMOILBIO THarpamMm
OnepupoBarh NOHATHEM MATEMAaTHYECKOTO O>KHMJIaHHS, NPHUBOJIWUTH
5.0 OpUMEPBl TOr0, Kak IPUMEHSAETCS MAaTeMaTHYeCKOe OXHUIaHHE
' CIly4ailHOM BENWYMHBI, HAXOAUTh MATEMATHYECKOE OKUJAHUE IO
JAHHOMY pacipeieeHUI0
5.3 HNmeTs npencTaBiaeHUe O 3aKOHE OOJIBIITNX YHUCEeTT

76




denepanbhas padouas nmporpamma | Matemaruka. 10—11 kinaccel (0a30BbIN ypOBEHB)

5.4 WmeTb npeicTaBlieHne 0 HOPMAJILHOM pacIipeieICHUH
6 ['eomerpus
OnepupoBaTh  MOHATHSAMH:  UMAJUHAPUYECKAss  MOBEPXHOCTD,
6.1 oOpa3ymomire MIIMHAPUIECKON MOBEPXHOCTH, IUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolMe KOHUYECKONM TOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTh
6.2 Pacno3naBath Tena Bpamienust (IUWJIMHIP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUs TeJl BpaIleHUs
6.4 KinaccudunmpoBaTh B3aiMHOE pacnofiokeHue chepbl U IIOCKOCTH
OmneprpoBaTh MOHATUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI05, BBICOTA
IIApOBOTO CJIO0A, IIIAPOBON CEKTOP
6.6 Bbruancnsate o0beMBI W IUIOMIAAM TIOBEPXHOCTEH TN BpalleHHUs,
' reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMyII
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy u
6.7 ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAS B MHOTOTPAHHUK WM
TEJIO BpaIllEHUs
6.8 BbUMCAATE  COOTHONICHUS MEXKIY IUIOMIAASIMH  TOBEPXHOCTEH
' U 00beMaMH MOAOOHBIX TE
6.9 N306paxxath n3yyaemble (PUTypbl OT pyKU U C IPUMEHEHUEM MPOCTHIX
' YEePTEKHBIX UHCTPYMEHTOB
BoIToHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX
6.10 00OBEMHBIX (UTYpP: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTHh CEUEHHUS Tell
BpaIeHus
W3BrnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HMHPOPMAIIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPECTABIECHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh T€OMETPUYECKUE (dakTbI TUTST pEIICHHS
6.12 CTEPEOMETPUYECKUX 3a/lad, MPEANOJIAraloluX HECKOJbKO IIaron
pEIIeHMs, €CII yCIIOBUS MPUMEHEHUS 3a/1aHbl B ABHOU (popme
6.13 OnepupoBaTh NOHSATHUEM: BEKTOP B POCTPAHCTBE
BhITIONHATE ACHCTBUS CIIOKEHHSI BEKTOPOB, BHIYMTAHHS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBONCTBAMH OHU
o0amaroT
6.15 [TpumeHsTh TPaBUIIO MapajuIeNenuIie/ia MPU CI0KEHUH BEKTOPOB
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6.16

OnepupoBaTh MOHATUSMHU: JEKAPTOBbI KOOPAUHATHI B POCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
Yroa MeXZAYy BEKTOpaMH, CKaLIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonute cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI
MEXIy BEKTOpaMH, CKaJIsIPHOE POU3BEIAEHUE, PACKIIAIbIBATh BEKTOP
110 IBYyM HEKOJUIMHEAPHBIM BEKTOPaAM

6.18

33I[aBaTB IIJIOCKOCTb YPAaBHCHUCM B I{CKapTOBOﬁ CUCTCMC KOOPpAHUHAT

6.19

Pemrate HpOCT@ﬁHIHG TCOMCTPUYCCKHC 3a/la4i Ha IIPUMCHCHHUC
BCKTOPHO-KOOPAWHATHOT'O METO/1a

6.20

Pematn 3aJa4du Ha JOKas3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH
N HaXO0XKICHUC TI'COMCTPHUCCKHX BCIUYHH IIO o6pa3uaM HnIn
AJIropuTMaM, IIPHUMCHASA  HM3BCCTHBIC MCTOALI IIpW  PCHICHUHA
CTaHIapPTHBIX MATCMATUYICCKHUX 3a1a4

6.21

[IpuMeHSATh MPOCTEHIINE IMPOrpaMMHBIC CPEICTBA U 3JICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IPH PEHICHUH CTEPECOMETPHUCCKUX
3a7a4

6.22

HpI/IBOIII/ITB IMPUMCPBI MAaTCMATUUICCKHUX BaKOHOMepHOCTGﬁ B IIpHUPOAC
H )KU3HHU, paCIIO3HABATh IIPOABJICHHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

6.23

[IpuMeHsATh MOJy4YEHHbIE 3HAHMS Ha NPAKTUKE: aHAIU3UPOBAThH
peanbHble CUTYallMM W NPUMEHITh WU3yYEHHBIE MOHATUS B MPOLECCE
MOMCKA PELIEHUsT MaTeMaTU4YeCKU CPOPMYIHPOBAHHON MPOOJIEMBI,
MOJEJINPOBaTh  pPEANBHBIE CUTyalUM Ha S3bIKE TE€OMETPHH,
UCCIENOBATh  IIOCTPOEHHBIE  MOJEIM  C  HMCIOJIb30BAaHUEM
F€OMETPUYECKUX TOHATHM M TEeopeM, ammapara ajireOpbl, pemarhb
IIPaKTUYECKHE 3a7a4H, CBSI3AHHBIE C HAXOXKJICHHEM I'€OMETPUYECKUX
BEJIMYMH

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 Hucna 1 BBIYMCIECHUS
1.1 Harypanbhubie u uenblie uncia. [TpuzHaku JeIMMOCTH HEbIX YUCET
1.2 Crenensp ¢ paloHaIbHBIM ITOKa3aTeneM. CBOMCTBA CTENEHU
1.3 | Jlorapudm uncna. JlecssTuHuHbIE U HATYpAJbHBIE JTOTapUPMBbI
2 VYpaBHEHUS U HEPABEHCTBA
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2.1 [IpeoOpazoBaHue BeIpaKEHUM, COIEPIKAITUX JIOTapUDMBbI
59 [Ipeobpa3oBanue BBIpAKEHUH, COJACPXKAIIUX CTEMEHH C palOHAIbHBIM
' IIOKa3aTesIeM
2.3 | [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | [loka3zarenpHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHeHHU. Pellienrne npukiaaHbix 3a7a4 ¢ IOMOIIbIO
' CHUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucteMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUN U HEPABEHCTB
[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
2.8 | MaTeMaTHUYECKHUX 3aj1a4 U 3a7a4 U3 Pa3IMUHbIX 00JIaCTEH HAYKU U peaIbHOU
KU3ZHU
3 OyHKIMHU U rpaduKu
Oyukuusa. [lepuonnueckne ¢QyHkuuu. [IpomMexxyTkm MOHOTOHHOCTH
3.1 ¢yskuuu.  Makcumymbl W MUHUMYMBI  QyHKuuMu.  HawuOonbiuee
Y HauMeHbIIIee 3HauYeHrue QYHKIIMU Ha POMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUU, UX CBONUCTBA U IpaUKu
3.3 [TokazaTenbHas u jorapudmudeckas QyHKINH, UX CBOWCTBA U TpaduKu
3.4 Ucnionb3oBanue rpadukoB GyHKIUMA ISl pelIeHUsT ypaBHEHUH U THHEHHBIX
' CHCTEM
Hcnonb3oBanue rpagukoB (yHKUMN [UIsI UCCIEIOBAHMS IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbI€ BO3HUKAIOT IPU PEIICHUHM 3aJad U3 JIPYTrHux
y4eOHBIX MPEAMETOB U peaTbHOMN KU3HU
4 Hauana maTeMaTnyeckoro aHanmsa
4.1 HenpepsiBHbIe QyHKITMN. METO HHTEPBAJIOB JIJISl PEIIICHUST HEPABEHCTB
4 [IpousBomnas Qyukmuu. ['eomeTpuyeckuit W (U3NYECKUNA  CMBICT
' MIPOU3BOJHOM
43 [IpousBomHbie  dieMeHTapHBIX  (pyHkimiAc.  DopMmynbl  HaXOXKIECHUS
' MIPOU3BOJHON CYyMMBI, MPOU3BEACHUS U YACTHOTO (DYHKIIUI
[Ipumenenre mMpou3BOIHOM K HCCIIeOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTh U
4.4 sKkcTpeMyMmbl. HaxoxzaeHue HamOOJbIIEro M HAUMEHBILIEro 3HAYEHUS
(GyHKLIHUU Ha OTpE3Ke
[IpumeHeHne MPOU3BOMHON MJisi HAXOXKICHUS HAWIYdIIero pEelieHHUS B
4.5 MPUKIAIHBIX 3aJa4dax, g ONPEACICHUS CKOPOCTH MPOIECCa, 3aJaHHOTO

dbopmyoi unu rpapukom
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4.6

[TepBooGpaznas. Tabnuia nepBooOpa3HBIX

4.7

WNHuterpan, ero reomerpuueckuii © (U3MYECKUNA CMbBICT. Bbrunciaenue
uHTerpana no popmysne Herotona — Jleibuuia

TCOPI/ISI BGpOHTHOCTCﬁ N CTaTUCTHUKA

5.1

UucnoBple XapaKTEpPUCTUKHA CIy4YalHBIX BEJIWYUH: MAaTeMaTH4YECKOE
O’KHJIaHUE, TUCIIEPCHS U CTaHJApPTHOE OTKIOHEHUE. IIpumepsl puMeHeHus
MAaTeMaTUYECKOTO OXKHUIAHWA, B TOM YHUCJIE B 3aJa4yax U3 ITOBCEIHEBHOMN
KU3HU. MaTemaTHueckoe OXXHMJIaHue OWMHApHOM CIy4ailHOW BETWYHHBI.
MaremaTnueckoe 0>XKMIaHue CyMMBI CIIy4alHBIX BEIUYMH. MaTemaTnueckoe
OXKUJAaHWUE U  JUCHEepPCUsT TEOMETPUYECKOTO0 M OMHOMHAIBHOTO
pacrnpeaeneHuin

5.2

3akoH OOJBIIMX YHUCET W €ro poJjib B HayKe, IMpUpPOJie U OOIIECTBE.
Bri0opouHbIii METOT UCCIIEIOBAHUM

53

[Ipumepsl HENpEpBIBHBIX CIIy4alHBIX BelW4YuH. [loHSATHE O TMIIOTHOCTH
pacupeneneHus. 3aaayu, NPUBOIAIIME K HOPMAIbHOMY PpAaCIpPEICIICHHUIO.
[ToHsiITHE O HOPMAIBHOM paclpeieICHUN

I'eomerpus

6.1

nmmenpryeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUIECKON
HOBEPXHOCTH, OCh HMJIMHIPUUECKON MOBEPXHOCTU. LIMnHAp: OCHOBaHUS U
OOKOBasi MOBEPXHOCTh, 00pa3zyromas U OCh, IIIONIATb OOKOBON M MOJIHOM
MOBEPXHOCTHU

6.2

Konunveckass moBepXHOCTh, 00pa3yIoIre KOHMYECKON MOBEPXHOCTH, OCh U
BEPIIIMHA KOHUYECKOW MOBEpXHOCTU. KOHYC: OCHOBaHME W BEPIIMHA,
o0OpasyroIas 1 och, IJIOIIaasL OOKOBOM U ITOJTHOM IMMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yIollie U BRICOTA, OCHOBAHHS M OOKOBas IIOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, TdaMeTp, IUIOMaAb IMOBEPXHOCTU CQEphI.
B3anMHoe pacnonokerue chepsl M TUIOCKOCTH, KacaTelbHAS TIOCKOCTh K
chepe, miomanb chepol

6.4

N300paskenne e BpaleHus Ha MII0CKOCTH. Pa3BepTka muinHapa U KOHyca

6.5

KoMOunanmu Ten BpamieHus W MHOTOTPAaHHUKOB. MHOrOTrpaHHUK,
ONMMCaHHBIA OKOJIO c(ephl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WK TEJO
BpallCHUs

6.6

ITonsarue 06 06beme. OcHOBHBIE CBOMCTBA 00beMOB Tell. TeopemMa 00 o0beMe
IPSIMOYTOJIBHOTO Tapalie/enuiea U cieAcTBUs u3 Hee. O0beM HUIUHAPA,
koHyca. O0beM mapa u miomab cheps
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6.7

ITogoOHbie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIAY TUIOMIAISIMU
MOBEPXHOCTEH, 00beMaMu TTOAOOHBIX TeI

6.8

Ceuenus nwiuHapa (MapajuieibHO W NEPHEHAMKYJISIPHO OCH), CEYCHUS
KOHyca (IapajuieJbHOE OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpUIUHY),
CEYEHMS I1apa

6.9

BekTop Ha II10CKOCTH U B TpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa IO TpeM
HEKOMILIaHAapHBIM BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3anad,
CBA3aHHBIX C IPUMEHEHUEM NIPABUII JEUCTBUN C BEKTOpaMU

6.10

[IpsamoyrosibHass cucTeMa KOOpPAMHAT B MpocTpaHcTBE. KoopauHaThl
BekTopa. lIpocreilmme 3amaun B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ MPOU3BEICHUE BEKTOPOB. BhIUKCIIEHNE YTIIOB MEXTY MPSMBIMU
U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOA IPH  PELICHUU
r€OMETPUYECKHX 3a]1a4
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHON
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP)KAHUSI IO MATEMATHUKE

Jljig IpoBeNieHUsl €AMHOTIO ITOCYIapCTBEHHOIO dK3aMEeHa M0 MaTeMaTHke (nanee —
EI'D mno wmaremaTtuke) HCIONB3yeTCs TepeyeHb (KoAu(pUKaTop) MPOBEPSIEMBIX
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbl
cpenHero ooOiero oOpa3zoBaHus U AJIeMEHTOB conaepxkanud. [Ipu mposenennun EI'D mo
MaTeMaTHKe 0a30BOTO ypOBHS U3 MepeuHs (KoaudukaTopa) BBHIOMPAIOTCS MO3UIUH,
COOTBETCTBYIOIHKE (heaepaibHON pabodeld TporpamMme IO MareMmathke (0a30BbIN
YPOBEHB)

IIposepsiembie Ha EI'D mo MmaTemaTuke Tpe0OBaHUA K Pe3yJibTaTaM 0CBOCHUSA
OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbI CpeTHEro 0011ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K PEAMETHBIM PE3YJIbTaTaM OCBOCHHSI
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOoBaHUS oOpa3oBaHus

1 Bnagenune meromamu 10Ka3aTeabCTB, AITOPUTMAMH PEIICHUS 3a]1ad;

yMeHue (GOpMyIHpOBaTh U ONEPUPOBATH MOHATHUSIMH: OIpEaeieHNE,
aKcuoMa, Teopema, CIeJCTBUEe, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCWJIbHBIE  (OPMYJTUPOBKH;  TPUMEHSATH  HX;  yMEHHUE
dbopmynupoBaTh 00paTHOE U MPOTUBOIOJIOKHOE YTBEPKACHUE,
NPUBOAUTh TIPUMEPHI U KOHTPIPUMEPHI, MCIOJIb30BaTh METO]
MaTeMaTHYECKON WHIYKITUY; MIPOBOJIUTH JOKa3aTeIbHBIC
paccyXJieHus TpU pelIeHUH 3aJad, OICHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXKJICHU; YMEHHUE OINEPUPOBATH TOHSATUSIMU:
MHO>KECTBO, ITOJAMHOKECTBO, OTEpallid HaJl MHOKECTBAMH; YMCHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT JUisl OIMHCAHUS
peaTbHBIX MPOIECCOB M SBJIICHUN M TIPH PEUICHUH 3a/1a4, B TOM YHCIIE
U3 JIPYruX Y4eOHBIX MPEIMETOB; YMECHHE OINEPUPOBATH MOHSTHSIMH:
rpad, cBs3HBIN rpad, nepeBO, IHKI, Tpad HA TMIOCKOCTH, YMEHHUE
3alaBaTh W ONHUCHIBATHL rpadpl  Pa3IMYHBIMH  CIIOCOOAMH,
WCITIOJIB30BaTh Tpadbl IpH PEIICHUH 33729

2 YMeHue onepupoBaTh NOHATUAMU: HATyPAIBHOE YHCIIO, LIENOE YUCIIO,
CTENEHb C IEJbIM ITOKa3aTelIeM, KOPEHb HATypaJbHON CTENEHH,
CTENEHb C PALMOHAIBHBIM [MOKA3aTEJIEM, CTENEHD C ACHCTBUTEIbHBIM
nokasaresieM, Jorapupm uucia, CHUHYC, KOCHHYC U TaHIEHC
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IPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOJYJIIO, PAMOHAIBHOE YHUCIIO,
UPPAaLMOHATIBHOE  YHUCJIO, MHOJKECTBA  HATyPAJIBHBIX, LEJBIX,
pPaMOHAIIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKH JETMMOCTH, HAMMEHBIIMN OOIIMI AEIUTENb U HAUMEHbILIEEe
o01iee KpaTHOE, aITOPUTM EBKIINA IpyU pelieHnH 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMH NO3ULIUOHHBIMH CHUCTEMaMH CYHCIICHHS; YMEHUE
BBITNOJIHATH BEIYUCIICHUE 3HAYEHUH U TPE0Opa30BaHUs BBIPAXKEHUNH CO
CTemeHsMH W Jorapudpmamu,  mpeoOpa3zoBaHUs  JPOOHO-
pPAaUMOHAIBHBIX BBIPAKEHUW; YMEHHE OIEpUPOBaTh HOHITHSIMHU:
NIOCJIEI0BATEIBHOCTD, apu(pMeTHUECKast IPOrpeccus, TeoMeTpuIecKas
nporpeccusi, 0ECKOHEYHO yObIBarOL[asi T€OMETpUYECKasl MIPOTrPECCHS;
YMEHUE 3aaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME  ONEpUPOBATH  MOHATUSIMHU:
KOMILJIEKCHOE YHUCJIO0, CONPSHKEHHBbIE KOMIUIEKCHBIE YHCIIa, MOAYJb U
apryMEHT KOMILUIEKCHOTO YHuCIa, opMa 3alicH KOMIUIEKCHBIX YHCEN
(reoMmeTpuueckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMETh
IPOU3BOJAUTH apU(PMETHUECKHUE JEHCTBUS C KOMIIJIEKCHBIMU YU CIIaMU;
IPUBOJNUTH  IIPUMEPBI  UCIOJIB30BAHUS  KOMIUIEKCHBIX — YHCEIL
ONEPUPOBATH MOHATUAMHU: MaTtpuna 2 X 2 u 3 X 3, onpenenuTesb
MaTpPUILbl, FTEOMETPUYECKUNA CMBICI OIIPENEITUTENSA

YMeHue ornepupoBaTh IMOHIATUAMU: PALMOHAIIBHBIE, UPPALUOHAIIBHBIE,
MOoKa3aTelbHbIC, CTENIEHHBIE, JIOTapU(MUIECKUE, TPUTOHOMETPUUECKUE
YpPaBHEHHUSI M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OMNEPUPOBATH
MTOHSTUSMMU: TOXJIECTBO,  TOXICCTBEHHOE  IpeoOpa3oBaHuUeE,
YpaBHEHHUE, HEPABEHCTBO, CHCTEMA YPAaBHEHHH UM HEPABEHCTB,
PaBHOCWUJIBHOCTh YPaBHEHUM, HEPABEHCTB U CUCTEM; YMEHUE PEIIATh
YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C IIOMOILIBIO PA3IUYHBIX
MIPUEMOB; PEIIATh YPAaBHEHU S, HEPABEHCTBA U CHCTEMBI C TAPaMETPOM;
IIPUMEHATh YPABHEHUs, HEPABEHCTBA, MX CHUCTEMBbI I PELICHUS
MaTeMaTUYECKUX 3a7ad U 3a7ad U3 Pa3UyHBIX 00JacTedl HayKu U
pEATbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (YHKIHUS, YETHOCTh (DYHKLHUH,
NEPUOANYHOCTD (YHKIIUHU, OTPAHUUYEHHOCTh ()YHKIIMU, MOHOTOHHOCTh
byHKUMH, DJKCTpeMyM (yHKIMM, HauOoJsblliee W HaWMEHbIIEe
3HayeHUs (YHKIMU Ha TPOMEXKYTKE, HeNpepbiBHAs (QYHKIMS,
acCUMNTOTHl Tpaduka (YyHKIWU, TepBas W BTOpas MPOU3BOAHAS
GyHKIUHA, TEOMETPUUECKHUH W (PU3UYECKH CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONPENCJICHHbI UWHTEerpajl; YMEHHE HaXOIUTh
aCUMMTOTHI Tpaduka (QyHKIHHU; YMEHWE BBIYHCISATH IMPOU3BOHBIC
CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3ULIMHU (PYHKIIUN, HAXOTUTD
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ypaBHEHUE KacaTelbHOM K Tpaduky (QyHKIMH; YMEHHE HAXOIUTh
IPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUI; yMEHHME MCIOIb30BaTh
MIPOM3BOIHYIO AJIs HCCIeA0BaHUA QYHKINI, HAXOAUTh HAUOONbIINE U
HauMEHbIINE 3HaYeHUs! (PYHKIIUI; CTPOUTH TpapuKi MHOTOUWICHOB C
UCIIOJIb30BAaHUEM almapara MaTeMaTH4EeCKOro aHaJIn3a; NPUMEHSTh
NPOU3BOJHYIO  JUIA  HAXOXKJICHMS  HAWJIy4dlIero  PEIICHUs B
NPUKIAJAHBIX, B  TOM  4YHUCJIE  COLMAIBHO-DKOHOMHYECKUX U
duznyeckux 3ajavax; HAXOIUTh IUIOMATU M O00BEMbl GUTYD C
IIOMOLIBI0 HMHTErpajla; NPUBOAUTH IPUMEPHI MATEMATUYECKOTO
MOJIEJIMPOBAHUS C IOMOLIBIO TU((PepeHIINATbHBIX YPABHEHUIM

YMeHue onepupoBarh MOHATUSAMHU: TIpaduk (QyHKIMH, oOpaTHas
GyHKUIMS, KOMIO3ULMS PYHKIUH, TUHEHAs QYHKLIHS, KBaIpaTHUHAS
GyHKIMS,  pauuMoHanpHas ~— (QyHKUWSA,  CTeNeHHass  (YHKIMS,
TPUTOHOMETpUUYECKHE (yHKUIHUU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIMH, TOKa3zaTenpHas W Jorapudmuueckas (QyHKUUHU; YMEHHE
CTPOUTbH rpaKu U3yUYE€HHBIX (DYHKIUH, BBIOIHITH peoOpa3oBaHUs
rpaguKoB PyHKIUH, UCIIONB30BATh IPAPUKHU IJIs1 U3yUEHHUS IPOLIECCOB
Y 3aBHCUMOCTEM, IPU PELIEHUU 33]1a4 U3 IPYTUX YUYEOHBIX NPEIMETOB
U 3aJa4 U3 peajbHOM KU3HU; BbIpakaThb (OpMyJaMU 3aBHCHUMOCTH
MEXIYy BEJIIMYMHAMU; HCIOJIb30BATh CBOMCTBA M Tpaduku (pyHKIMIA
JUIsl PELICHHs YPaBHEHMI, HEPAaBEHCTB M 3aJad C IapaMeTpamuy;
n300pakaTb Ha KOOPAMHATHON IJIOCKOCTH MHOKECTBA pELICHUI
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4dl Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha IBM>KEHHE, pabOTy, CTOMMOCTh TOBApOB
U YCIyr, HaJoTd, 3aJadyd u3 00JIaCTU YNPaBICHUA JUYHBIMU
U CeMeHbIMU (MHAHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA W HX CHUCTEMBI II0 YCIOBHUIO 3aJadM, HCCIEN0BATh
NOJIyYEHHOE PElICHNUE U OIICHUBATh MPaBIONOJ00HOCTb PE3yJIbTaTOB;
YMEHUE MOJIEIUPOBATh PEAIbHBIE CUTYallUH Ha SI3bIKE MATEMATHKW;
COCTaBJISATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBUIO  3aaud,  HMCCIENOBaTh  IIOCTPOCHHBIE  MOJEIH C
MCIIOJIb30BAaHUEM alllapaTa ajareOpbl, HHTEPIPETUPOBATH MOTYYEHHBIH
pe3yabpTar

YMeHue omnepupoBaTh MOHATHUAMH: CpelHee apupMETUUYECKOe,
MeJuaHa, HauboJbIIee U HauMEHbIIIee 3HaYeHUs!, pa3Max, IUCIepcus,
CTaHJIAPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHHE H3BIIEKATb,
MHTEPHPETUPOBATh MH(OpPMAIUIO, MPEACTABICHHYIO B Ta0nMIax, Ha
auarpaMmax, rpagukax, OTPaKaloIIyl0 CBOMCTBA  pealbHBIX
IPOLECCOB U SABJICHUH; MPEACTABIATh HHPOPMAIMIO C MOMOIIBIO
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TaOJMI] ¥ JAUarpaMM; KCCIEN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM
qucie € NPUMEHEHHEM TIpaUUYecKuX METOJOB U AJIEKTPOHHBIX
CpeAcTB; TIpaduyecKd HcCClIeIoBaTb COBMECTHbIE HAOIIOJEHUS
C IOMOIIBIO IMarpaMM pacCEeUBaHUs U IMHEWHOU pErpeccuu

YMeHue onepupoBaTh NOHATHUIMU: CIYYaWHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTb C UCHOJIb30BAaHUEM IpaUUECKUX METOAOB; MPUMEHSThH
(bOpMyIIbI CIOXKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (hOpMyITy MOTHON
BEpPOATHOCTH, (opmyny bepHymi, xomMOuHaTOpHBIE (AKTHI U
(dbopMyIibl; OIIEHMBATh BEPOSTHOCTU PEANbHBIX COOBITUH; YMEHHE
OIIEpUpPOBaTh MOHATHAMM: ClIydaiiHas BEJIMYHMHA, DPACIpPEICICHUE
BEPOSITHOCTEN, MaTeMaTH4eCKoe O’KMJIaHUE, JIUCIIEPCHS U
CTaHJAPTHOE  OTKJIOHEHHWE  CIy4yalHOM  BEJIWYUHBI, (PYHKIIUU
paclipelieneHuss M IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTElIbHOIO M
HOPMAaJbHOTO pAaCIpENeIeHNd; YMEHHE HCIIOJIb30BaTh CBOWCTBA
W3YUYCHHBIX pACIPENEICHUM JUIsl PEIICHHs 3a7ad; 3HAKOMCTBO C
HNOHATUAMU: 3aKOH OOJBIIMX YHUCET, METOAbl BBIOOPOUYHBIX
VCCIICIOBAHNM; YMEHHME TNPHUBOJWTH NPHUMEPHI IPOSIBICHUS 3aKOHA
OOJBIINX YHUCET B MPUPOIHBIX U OOLIECCTBEHHBIX SIBJICHUSIX; YMEHHUE
ONEPUPOBATh  IOHATHSAMHU: COYETAHUE, I[IEPECTAHOBKA, YHCIIO
COYETaHWM, YHCJIO TIEPEeCTaHOBOK; OwHOM HplOTOHA; yMeHUe
IPUMEHATh KOMOMHATOpPHBbIE (DAKTBI M PaCCyX ACHUS I PELICHUS
3a/lay; OLICHMBATh BEPOSTHOCTU PEAIbHBIX COOBITUN; COCTaBJISATh
BEPOSTHOCTHYIO MOJIEJNIb U UHTEPIIPETUPOBATH IIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBarh IOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIWYMHA YyIJIA, ILIOCKUM YroJl,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS NPSMBIE,
[1apajuIeNIbHOCTh U NEPIIEHAUKYJIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI
MEXKIy NPSAMBIMHU, YTOJI MEXKAY MPAMOU U TUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXIy IpPSAMBIMH, pAaCCTOAHUE MEXKAY IUIOCKOCTAMM; YyMEHUE
UCIIOJIb30BaTh MPU PEIICHUH 3a/lady M3yYEHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATHYECKHE  MOJAEIA C  ITOMOUIBIO
r€OMETPUYECKUX TOHATUN W BEJIWYMH, PELIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUIMH: TIOMAAL PUTYPHI, 00BeM (PUTYDHI,
MHOTOTPaHHUK, TIPaBUJIBHBI MHOTOTPAHHUK, CEYCHUE MHOTOTPaHHHUKA,
KyO, mapajjieNienuIe]l, Mpu3Ma, nmupaMmujia, Gurypa u moBepXHOCTH
BpallleHUs, IUIMHIP, KOHYC, map, chepa, miomaab chepsl, Ioaib
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MOBEPXHOCTU MUPaMUJbI, TPU3MBI, KOHYCa, UIUHApPA, 00beM Kyoa,
IIPSIMOYTOJIBHOTO MapaJuIeICIIAIIe1a, TMPAMU/IbI, IPU3MBbI, UIMHAPA,
KOHYCa, I1apa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U LIWIMHAPA,
IapajulesIbHble OCU WJIM OCHOBAHUIO, CEYEHWE IIapa, IUIOCKOCTD,
Kacaromasics ceppl, HUIMHIPA, KOHYCA; YMEHHE CTPOUTH CEUCHUE
MHOTOTPaHHUKA, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTU
BPALLCHUS, X CEYEHUS, B TOM YHUCIIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUIECKUX (DUTYP, CAMOCTOATEIILHO
(dbopMynupoBaTh OnpeaeNeHus U3y4aeMbIX (PUTYp, BHIIBUTATH THITOTE3bI
O CBOWCTBAaX M MPU3HAKaX FEOMETPUUECKUX PUTYp, OOOCHOBBIBAThH WU
ONpOBEpraTh MX; YMEHHE MPOBOAUTH KIacCUPUKALUIO (QUTYp TIO
pa3IMYHBIM TPU3HAKaM, BBIIOJHATh HEOOXOAMMBIE JOMOJIHUTEIIBHbIE
IIOCTPOEHUS

11

YMeHue onepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napaJuIeIbHbIA IEPEHOC, CAMMETPUS Ha IVIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHUEe MOAOOUS, MOJ00HBIE (UTYPBI, YMEHUE
pacrmo3HaBaTh paBHBIE U OI00HBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh FT€OMETPUUECKHE OTHOLLIECHUS
IpU pelIeHUH 3a7a4; HaXOIUTh TEOMETPUUECKHE BEIMYUHBI (IUIMHA,
yroi, Ijomaab, o0beM) IMpHU PELICHUH 3aJad U3 APYTUX yuyeOHBIX
OpeIMETOB W M3  peallbHOM  KU3HU; YMEHUE  BBIYHUCIATH
TreOMETPHUECKHUE BETMUUHBI (ITIMHA, YTOJI, TUTIOIAh, 00beM, TIIOIalb
MOBEPXHOCTH), UCHOIb3Yys] U3y4YEeHHbIE (POPMYJBI U METO/AbI, B TOM
gyclie: TIUIOMAAh TOBEPXHOCTH MHUPAMHIbBI, TPU3MBI, KOHYCa,
HWJWHIpa, I[omaab cdepsl; o0beM Kyba, MpsIMOYTOJILHOTO
napajieienunena, mupamMuabl, TpU3Mbl, HUIUHApPA, KOHYyca, Iapa;
yMEHUE HAXOJUTh OTHOUIEHUE 00BEMOB NOI0OHBIX QUTYDP

12

YMeHue onepupoBarb IMOHATUAMM: NPSIMOYrojibHas CHCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO, PA3JI0KEHUE BEKTOpaA 10
0a3ucy, CKaJsIpHOE MPOU3BEACHHUE, BEKTOPHOE NPOU3BEACHHE, YIOJ
MEXIy  BEKTOpaMHM; yMEHHE  HCIIOJb30BaThb  BEKTOPHBIA M
KOOPAMHATHBIN METOJ I PELICHUs Fe€OMETPUYECKUX 3a7ad U 3a1a4
JIPYTUX Y4eOHbBIX MPEIMETOB

13

YMenue BbIOMpaTh MNOAXOASIIMNA METOJ Uil pEIICHUs 3aJauu;
IIOHMMAHUE 3HAYMMOCTHM MATEMaTUKU B M3YYEHUU IPUPOJIHBIX U
OOIIIECTBEHHBIX IMPOLIECCOB U SIBJICHMI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHUE IIPUBOJIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUUCKOW U MHUPOBOM
MaTeMaTUYECKOW HAYKH
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IlepeyeHb 3JIeMEeHTOB coAep:KaHus, NpoBepsieMbIX Ha EI'D nmo maremaTnke

Kon [IpoBepsiemMblii 2JIEMEHT COJIepKaHus
1 Yucna u BEIYUCIICHUS
1.1 Harypanbubie u nemnple yncina. [Ipu3Haku 1eIMMOCTH LENBIX YACET
1.2 | PartmonanbHbie yucia. OOBIKHOBEHHBIE U JCCATUYHBIE APOOU, TPOIEHTHI,
OecKOHEUYHBIE IEpUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIIEHH. JlenicTBust
¢ apu(pMeTHIECKUMHU KOPHSIMHU HATYpaJIbHOM CTEIeHU
1.4 | Crenensb c uenbiM nokazateneMm. CTeneHb ¢ palMoHaAIbHBIM MOKa3aTelIeM.
CBoiicTBa cTeneHH
1.5 | CuHyc, KOCUHYC U TaHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHTE€HC YMCIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTnaapie U HATYpaTbHBIC JOTAPHUPMBI
1.7 | lefictBuTenbHble yucia. ApupMeTHUIECKUE ONepaliu ¢ JeHCTBUTEIbHBIMU
yucinamu. [IpubnmkeHHble BBIUUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIIKA U
OLIEHKA pe3yJIbTaTa BIUYMCICHUN
1.8 [IpeoOpazoBanue BoIpaKeHUN
1.9 KomruiekcHbie uncna
2 VYpaBHEHUS 1 HEPABEHCTBRA
2.1 Llenbie u 1poOHO-palMOHATBHBIC YPABHEHUS
2.2 | UppaumonanbHbie ypaBHEHUS
2.3 | TpuroHoMeTpuyecKkre ypaBHEHUS
24 [TokazaTenbHble U TOTapUMUYECKUE YPABHEHUS
2.5 [lenpie u 1poOHO-palOHATBFHBIE HEPABEHCTBA
2.6 HppanmonaiibHbIe HEPAaBEHCTBA
2.7 [TokazaTenbHble 1 JOrapupMUYECKIE HEPABEHCTRA
2.8 TpuronomeTpuuecke HEpaBEHCTBA
2.9 CucteMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 | Marpuua cuctembl IMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTpUllbl
3 OyHKIUY U TpaduKu
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3.1 Oynkiusa, cnocoObsl 3amanus Gysakmuu. ['paduk dysknumn. B3aumuo
oOparnble (Qynkuuu. YetHele u HeueTHble QyHkuuu. [lepuogmueckue
byHKIIUN

3.2 | Ob6nactp omnpenencHusi 1 MHOXECTBO 3HadeHH GyHKuuu. Hynu ¢yHkimm.
[IpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIUH.
Makcumymbl ¥ MUHUMYMBbI (QyHkiuu. HauOonbliee M HauMmeHblee
3HauYeHHUE (PYHKIIMU Ha MPOMEKYTKE

3.3 CreneHHast QyHKITUS ¢ HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpa@K KOPHS N-Oi CTETIEHU

3.4 Tpuronomerpruueckue GyHKIIMH, UX CBONCTBA U Tpaduku

3.5 [TokazaTenbHas u norapudmudeckas QyHKINH, UX CBOWCTBA U TpaduKu

3.6 Touku pa3psiBa. AcUMNTOTHI Tpad@ukoB QyHkuuiA. CBOMCTBA (PYHKIUH,
HEIPEPBIBHBIX HAa OTPE3KE

3.7 | locnenoBarenbHOCTH, CIIOCOOBI 33AaHUSI TIOCIIEI0BATEIBHOCTEN

3.8 | Apudmernueckass u reomerpuueckas mporpeccur. Dopmyna CIOXKHBIX
MIPOIICHTOB

4 Hauvana MareMaTHuecKoro aHaiausa

4.1 [IpousBoanas GpyHkmu. [Ipon3BogHbIE 3IEMEHTAPHBIX (QYHKIUH

4.2 [IpuMeHeHre NpOM3BOIHOM K CCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxokneHue HauOONbIIEro W HAaWMEHBIIET0 3HAaYCHMS
(GyHKIIUU Ha OTPE3Ke

4.3 [TepBooOpaznas. Muterpan

5 MHoOxecTBa 1 JIOTUKA
5.1 MHo0k€eCTBO, onepanu HaJl MHOKecTBamu. JluarpamMmmel Disiepa — Benna
52 Jloruka

6 BeposTHOCTB 1 cTaTHCTHKA

6.1 OnucarenbHas CTAaTUCTHKA

6.2 BepositHOCTB

6.3 | KomOunaropuka

7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ IIIOCKOCTH B IPOCTPAHCTBE
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7.3 | MHOTrOTrpaHHUKHU
7.4 Tena v MOBEpXHOCTH BpaIlCHUS
7.5 Koopaunatel 1 BEKTOpPHI
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