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AHHOTaMs K padoyeil mporpaMmme 1o yueoOHomy npeamery «MaremaTuka»
st 10-11 kiaaccoB (Yriry0J1eHHbIH YPOBEHb)

JlokyMeHTbI, HA OCHOBE KOTOPBIX COCTABJIEHA
pabdouasi nporpamma

AHHOTANUA

1. denepanbHbIi rOCyAapCTBEHHBIN
00pa3oBaTeNbHBIN CTAHAAPT CPETHETO

o0mero oopa3oBaHusl.

2. OcHoBHas oOpa3oBarebHas MporpamMma
cpennero obrmiero odpaszoBanus ' bOY

COUI «OLy m. r. T. PormuHckmid.

3. [Iporpamma «Anre0Opa U Hayala MaTeMaTUYECKOTO
ananm3ay. CoopHuK padounx nmporpamm. 10-11
KJIacchl: yueb.mocobue A obieo0pa3osar.
OpraHu3aIyii: 6a30BbIi U yriIy0J. ypOBHH/COCT.
T.A.bypmucrtposa. - M.:IIpocsemenue, 2018

4. ITporpamma «I"eomerpusi». COOpHUK paboUnx
nporpamM. 10-11 kmaccel: yue0.mocodue st
o01meo0pa3oBat. opranu3anuii: 6a30BbIid U YTIyOI.
yposHu/coct. T.A.Bypmucrposa. - M.: IIpocsemuienue,
2018

5. IIOJIOKEHMUE o ¢opmax, nepuoAnYHOCTH U
MOPSAJIKE TEKYILEro KOHTPOJISI YCIIEBAEMOCTH 1
MIPOMEKYTOUHOM aTTecTallMi 00yJYaroInuXCs
roCy/1apCTBEHHOI'O OI0/PKETHOTO
o61eo0Opa3oBaTenbHOTO yupexaeHuss Camapckoi
obJacTu cpeHel 00111e00pa30BaTEIHLHOM MIKOJIBI
«O0pa3oBaTenbHbIN LEHTP» M.I.T. PoruHckuit
MyHHUIMINATIBHOTO pailona Bomkckuit Camapckoit
obmnacTH.

6. [IOJIOXKEHUE o paboueii mporpamme 1o
y4eOHOMY MpeMETY, Kypcy, MOAYIIO U
TEMaTU4YECKOMY (ITIOYPOUYHOMY) IJIAHUPOBAHUIO B
rOCYJapCTBEHHOM OIOPKETHOM
o01eobpazoBarebHOM yupexaeHuun CaMapckoi
o0s1acTH cpeHel 0011eo0bpa3zoBaTeNnbHOM HIKOJIE

Hacrosmas paboyas nmporpamma mno npeamety «Marematukay mist 10-11 kiraccos
COCTaBJIEHA B COOTBETCTBUHU ¢ TpeOoBaHUAMU DenepanbHOro rocy1apcTBEHHOIO
00pa3oBaTenbHOI0 CTaHaapTa OCHOBHOTO 001ero oopazopanus (OPI'OC COO),
aBTOPCKHX MPOTPaMM T10 ajiredpe U HayajaM MaTeMaTH4eCKOro aHajin3a Ha yriyOoiIEHHOM
YpOBHE Ha OCHOBE aBTOpckoi rmporpaMmMbl C.M. HUKOIBCKOTO U 110 reOMeTpHH Ha
yrIIyONnEHHOM YpOBHE Ha OCHOBE aBTOpcKoi mporpammel JI.C. AtanacsHa.
PaGouas mporpamma opreHTHpPOBaHA HA YUCOHHUKHU:
1. Anrebpa n Hayasia maremaruaeckoro ananusa. C.M.Hukonbckuid,
M.K.IloranoB.6a30Bbii 1 yrnyonéuusiii yposau 10 kiacc. M.- «[Ipocsemenuey, 2018;
2. Aunre0pa u Havana Maremarudeckoro ananuza. C.M.Hukonbckuii,
M.K.IloranoB.6a30Bbiii 1 yrnyonéuusiid yposau 11 kinacc. M.- «[Ipocsemenuey, 2018;
3. I'eomerpus 10-11. JI.C.Atanacsia, B.®.byTy30B.0a30Bblii U yri1yOn€HHBIN ypoBHU. M.-
«IIpocemienuen, 2018.
OcHoBHasf3a/aa4ao0ydyeHUus MaTEMaTUKE B IIKOJIbHOM 00pa30BaHUM 3aKIH0YAETCS
B 00€CMeYeHNH IPOYHOTO U CO3HATEIBHOIO OBJIa/IEHUS 00YJaIOLIMMHUCS CHCTEMON
MaTeMaTHYECKUX 3HAaHUN U YMEHHH, HeOOXOIMMBIX B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITeIbHOCTH KaX/10MY YJIEHY COBPEMEHHOIO O0IECTBa, JOCTATOUHBIX /ISl U3yYECHUs
CMEXKHBIX JTUCIUIUINH U MPOJIOJKEHUSI 00pa30BaHMUs.
Hapsny c pemienuemM 0CHOBHOM 3a7auH, yriIyOJeHHOE U3yYeHUE MaTeMaTUKH
npenycMaTrpuBaeT GOpMUPOBAHKE y 00YUAIOIINUXCSl YCTOMYUBOTO HHTEpECa K MPEMETY,
BBISIBJICHUE U PAa3BUTHE UX MaTeMaTHYECKUX CIIOCOOHOCTEH, OpUEHTAIUIO Ha TpodeccuH,
CYLIECTBEHHBIM 00pa30M CBSI3aHHBIE C MATEMATUKOMN, IIOJrOTOBKY K 00YYEHHIO B BY3€.
Coneprkanue yueOHOT0 MpeIMeTa HalpaBJIeHO Ha;
e (QopmupoBaHue NpeACTaBIeHUN 00 UAEIX U METOAAX MaTEMATUKH;
® 0 MaTeMaTHKe KaK YHHBEPCAIbHOM SI3bIKE HAyKH, CPEJICTBE MOJIETUPOBAHUS
SBJICHUM W ITPOILIECCOB;
® OBJIAJICHUE YCTHBIM U IMCbMEHHBIM MAaTEMaTHUYECKUM S3bIKOM,MaTEMAaTUUECKUMU
3HAaHUSIMHM U YMEHHUSIMU, HEOOXOTUMBIMH IS U3YUEHUS! IIKOJIBHBIX
€CTECTBEHHOHAYYHBIX JUCUUIUIMH, AJI IPOJOHKEHNs 00pa30BaHUs U OCBOCHHMS
M30paHHOH CIIeHUaIbHOCTH Ha COBPEMEHHOM YPOBHE;




«O0pa3oBaTeNnbHBIN EHTPY I.T.T. PommHCKHit
MYHHUIMIIATBHOTO paiioHa Bomkckuit Camapckoi
obacTu.

® pPa3BUTHE JOTUYECKOTO MBIIUICHUS], AITOPUTMUYECKON KYIbTYpHI,
MPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, PA3BUTHE MATEMATUYECKOTO MBITIIICHUS U
MHTYULIUU, TBOPYECKUX CIIOCOOHOCTEH HAa ypOBHE, HEOOXOAUMOM JIJIsl TPOAOJKEHUS
00pa30oBaHus U JUIsl CAMOCTOATEIbHON JESATENHOCTH B 00JJACTH MAaTEMaTUKU U €€
MPUJIOKEHUH B OynyIiei mpodeccHoHaIbHOM IS TeIIbHOCTH;

® BOCHUTAHUE CPEICTBAMHU MAaTEMATUKH KYJIbTYpPbl TMYHOCTU: 3HAKOMCTBO C UCTOpUEH

pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX UJIEH,

e [IOHMMaHHE 3HAYUMOCTH MaTeMaTHKHU JJi1 0OLIECTBEHHOIO IIporpecca.
Cucremarnueckuii Kypc «MaTeMaTrkay, BKIIOYAIOMUN anreopy, Hayaia
MaTEMaTHYECKOI0 aHaJIM3a U FEOMETPHUIO, NIPEACTABIIEH COAECPKATEIbHBIMU
JTUHUSMU:

® YKCJa U KOOPAUHATHI
palroHaIbHbIC BBIPAKECHUS
YpaBHEHHUS U HEPABEHCTBA C OJTHOM MEepeMEHHON
(GYHKIIMH U [TOCIIeI0BATEIbHOCTH
TPUTOHOMETpHYECKHe (PYHKIUU
npeJien U HeMPEePhIBHOCTh
MPOU3BOIHAS U €€ IPUIIOKEHUS
UHTETpa U AU PepeHInATbHBIC YPAaBHECHUS
MHOTOYJICHBI OT HECKOJIBKUX TIEPEMEHHBIX
CHCTEMa YPABHEHHUI U HEPABEHCTB
KOMILJIEKCHBIC YUCJIA U OTIEpaIlii Ha/l HUMHU
NapajuIeIbHOCTD MPSIMBIX U MJIOCKOCTEN
MEePIEHIUKYIISIPHOCTD MPSIMBIX U IJTIOCKOCTEH
MHOT'OTPaHHUKH
BEKTOPHI B IPOCTPAHCTBE
METOJ KOOPAUHAT B IPOCTPAHCTBE
UIMH]IP, KOHYC, cdepa U map
00BEMBI TEN
Ha uzydenune otBonutcs 476 yacos (1o 8 yacoB B Hezeno B 10 kimacce ¥ 1o 6 4acoB B
ueneno B 11 kmacce)

PaGouas mporpamma BKJIIOYaeT B ceOsl: aHHOTAIUIO K paboueil mporpamme,
TJIAHUPYEMBbIE PE3YJIbTaThl U3YUCHUS TTpeIMeTa (TUIYHOCTHBIE, METalpeIMETHBIC U
MIpeIMETHBIC), COZepKaHNe YIeOHOT0 MpeaMeTa, TEMaTHUeCKOe TIIAHUPOBAHNUE.




I.1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

MATEMATHUKA Moayas «AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIU3A».

10 kjaacc

Yriy0JieHHblIil yPOBeHb

BBIITYyCKHHUK HAy4UTCs

BblnyCKHuK noay4unm 603MONCHOCMb HAYYUIMbCA

PE3VYJIBTATDBI
OCBOEHMS JI71s yCIemHoro mpoaoIKeHus 00pa3oBaHus
MPEAMETA 110 CHELUANBHOCTAM, CBA3aHHBIM C TPUKIIAIHBIM

HCIIOJIBb30BAHUEM MATCMATUKNU

st obecneuenusi 603MONCHOCIU YCNEUHO20
npoooadNCeHUss 0OPA308AHUS NO
CReYUATIbHOCMSM, CES3AHHBIM C
ocyujecmeienuem Hay4Hol U ucciedo8amenbCeKoll
oesmenvHocmu 6 001acmu MamemMamuKu U
CMEJICHBIX HAYK

OBYYAIOIIMNCSA HAYUNUTCS

|| OBYYAIOIIMUCS MMOJYYUT BO3MOKHOCTb HAYUUTHCS

IHPEJIMETHBIE PE3YJIBTATBI

Inemenmul meopuu mHosxcecme u MAMEMAMUYECKOIL J102UKU

CB0001HO OHGpHpOBaTbl MIOHATUSAMM: KOHEYHOE MHOYKECTBO, 3JIEMEHT
MHO’KECTBA, IOJMHOXECTBO, I€pEceueHue, OOBEIUHEHHE U Pa3HOCTb
MHOKECTB, UYHCJIOBBIE MHOYKECTBA Ha KOOPAMHATHOW IPSMOW, OTPE3OK,
WHTEpBaJ, TMOJYUHTEPBAJ, MPOMEKYTOK C  BBIKOJOTOM  TOYKOW,
rpaduyeckoe npeacTaBIeHUE MHOXKECTB Ha KOOPAUHATHON TUIOCKOCTH;
3a71aBaTh MHOKECTBA MEPEUYNCICHUEM U XapAKTEPUCTUUECKUM CBOMCTBOM;
ONEpUPOBATh TMOHATUSMU: YTBEPKICHHUE, OTPUIIAHUE YTBEPKIACHUS,
VWCTHUHHBIE W JIO)KHBIE YTBEPXKICHHS, IPUUYMHA, CJICICTBUE, YaCTHBIN
CIIy4aii 00IIero yTBEePKIeHUs, KOHTPIIPUMED;

MPOBEPATH MPUHAJIEKHOCTD AJIEMEHTA MHOKECTBY;

HaxXOJIUTh TIEPeCeUeHUe U OOBEIMHEHHE MHOXECTB, B TOM YHUCIE
MPEICTABJICHHBIX TpadUuecKr Ha YHUCIOBOM MPSMON M HA KOOPIWHATHOM
IJIOCKOCTH;

MPOBOAMTH JI0Ka3aTeIbHbIE PACCYXAECHUS 11 000CHOBAHUS UCTUHHOCTH
YTBEPKJICHHI.

Onepupoeamb NOHAMUEM onpedeﬂeﬂuﬂ, OCHOBHBIMU ~ BUOAMU

onpeoeneHutl, 0CHOBHbIMU BUOAMU MEOPEM,
NOHUMAMb CYMb KOCBEHHO20 00KA3aMmMeNbCmad;

Onepupo8ams NOHAMUAMU CHEMHO2O0 U HECHEMHO20 MHONCECHEd,
NPUMEHAMb Memo0 MAamemMamuyeckoli UHOVKYuU OJisi NPoGeoeHUs.
paccyszicoenuti u 00Ka3amenbCme U npu peueHuu 3a0au.

B noeceonesnoll sxcusHu u npu uzyueHuu Opyeux npeomemos:

ucnojlibzoeambv m€0p€muK0'MH09fcecm€€HHbllz A3bIK U A3bIK JIO2UKU
Ol ONUCAHUS pealbHblx npoyeccoe u }ZGJZeHuﬁ, npu pewenuu

3a0au Opy2ux yueOHvIX npeomemos

! 3,[[60]: " fajee: 3HaTb ONPECACIICHUC MMOHATHA, 3HATh U YMCTh 000CHOBEIBATH CBOﬁCTBa(HpH3HaKH, €CJIM OHHU CCTB) TOHATHS, XapaKTCPU30BATh CBA3U C APYT'UMHU NOHATUAMU,
MPEACTABIIAA OJHO MOHATHUEC KAK YaCTh IEJIOCTHOTO KOMIIJIEKCA, UCITIOJIB30BATh IOHATHUE U €T0 CBOMCTBA IIpyu TPOBCIACHNUN paccync)leHHﬁ, J10Ka3aTeJIbCTB, pCIICHUH 3ajJ1a4.




B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

UCIIOJIB30BaTh YHCIOBBIE MHOXKECTBA HAa KOOPAMHATHOM IpPSAMOM U Ha
KOOPJMHATHOM IUIOCKOCTH JUIsl OIHCAaHHUsS pealbHBIX IIPOLECCOB U
SIBIICHHI;

IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYKICHHUS B CHUTyalUsAX IIOBCEIHEBHOMN
JKU3HU, IIPY PELIECHUU 3a/1a4 U3 APYTUX NPEAMETOB

Yucna u ¢ bIPANHCECHUA

CBO60[[HO OIICpHUPOBATH IMOHATHUAMU: HATYPAJIIbHOC YHCJIO, MHOXCECTBO

HAaTypaJbHBIX YHCCJI, LCJI0C HYHCJIIO, MHOXCCTBO MLCJbIX YUCCI,
OOBIKHOBEHHAS I[p06b, JecCATHYHaA I[p06b, CMCHIIaHHOC quciio,
panuoHaJIbHOC qHuCJIo, MHOKECTBO panuoHaJIbHBIX YHUCCII,
HppallMOHAJIBHOC YHCJIO, KOPCHb CTCIICHU 1, ﬂeﬁCTBHTeHBHOC quciio,

MHO’KECTBO JE€MCTBUTEIBHBIX YHUCEN, N€OMETPUYECKAss HHTEPIPETALIUs
HaTypaJbHbIX, LEJbIX, PALIMOHAJIbHBIX, IEHCTBUTEIbHBIX YUCEN;
HNOHMMATh U OOBSICHATH PAa3HUILY MEX/y NO3ULMOHHON U HENO3UIIMOHHON
CUCTEMaMH 3alllCH YUCEIL;

NEPEeBOJUTH YMCIA U3 OJHOM CHUCTEMBI 3alHMCHU (CUCTEMbI CUMCIICHHS) B
APYTYIO;

JIOKa3blBaThb M  MCIOJNb30BaThb IPU3HAKH  JIEIUMOCTH CYMMBI H
IIPOU3BEICHUS IPU BBITIOJTHEHUH BHIYMCIEHUN U PEILIEHUH 3a/1ay;
BBINIOJIHATh OKPYIJIEHHE PALMOHAIBHBIX M HMPPALMOHAIBHBIX YHUCEN C
3a/laHHOM TOYHOCTBIO;

CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;
yIOPSA0YMBATh YKCIa, 3alMCAHHbBIE B BUJIE OOBIKHOBEHHOM U 1€CATUYHON
OpoOu, dYwncia, 3amucaHHble C  HCMONb30BaHHEM apu(hMEeTHYEecKOro
KBaIPAaTHOTO KOPHs, KOPHEH CTeneHU O0bIIIe 2;

Haxoauth HOJ[ u HOK pasHbiMH crioco6aMu U HCMONB30BAaTh MX IMPHU
pELIeHUH 3a/1a4;

BBITMOJHATh BBIYMCIEHUS M MPEOOpa30BaHUs BBIPAKEHUM, COAEpKalIUX
NeNCTBUTENbHBIE YHCIIa, B TOM YHCIIE KOPHU HAaTYPaJbHBIX CTENEHEN;
BBITIOJIHSTh CTaHJapTHbIE TOX/1I€CTBEHHbBIE npeoOpa3oBaHus
TPUTOHOMETPHUECKUX, JTOTapu(PMHUUECKUX, CTEIIEHHBIX, UPPALMOHATBLHBIX
BBIPAKECHUI.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

Cs0600H0  onepuposambo
peweHuu 3a0ad;
NOHUMAMb NPUYUHBL U OCHOBHbLE UOEU PACUUPEHUS YUCTOBbIX
MHOJICECME;

81a0emsb  OCHOBHLIMU HNOHAMUAMU MEOPUU  OeIUMOCU  NpU
peuweHuy CmaHoapmmusix 3a0ay

umemsv 0az08vle NPeOCMAsIeHUss 0 MHONCECBE KOMNIEKCHbIX
yucei,

YUCi068biMUu  MHOMHCecmeamu npu

CB0000HO  BbINONHAMbL  MONCOECMBEHHblE — NPeodPaA306aAHUs
MpUSOHOMEMPUUECKUX, Jo2apugmuieckux, CINENneHHbIX
BbIPAICEHULL,

enaoemuv opmynou bunoma Heromona,

NpUMeHAmb Npu  peueHuu 3a0ay  meopemy O  JUHEUHOM
npeocmasnenuu HOJ/I;

npumensms npu  pewenuu 3aoay Kumaiickyro meopemy 06
oCmamkax,

npumensims npu pewenuu 3aoay Manyo meopemy @epma

yMemb  GbINONHAMb 3ANUCH YUCAA 6 NOSUYUOHHOU CUcmeMme
CUUCTEHUSI;

NpUMeHsIMb NpuU peuenuy 3a0ai meopemuKo-4uciogole QyHKyuu:
yucno u cymma oerumeneti, pyukyuro Jinepa,

NPUMEHAMb NPU peuleHuu 3a0ay yenuvie Opoou;

NPUMEHAMb npu peweHuu 3a0aUMHO20UNIEHb] c
OelicmeumenbHuIMU U YeablMUu KO3 duyuenmamu;

81a0emsv NOHAMUAMU NPUBOOUMBLI U HENPUBOOUMbLU MHO2OYUNEH U
NPUMEHAMb UX NPU PeleHuu 3a0ay;

npumensims npu pewieHuu 3a0ay OCHOBHYIO meopemy aneedpbl;




BBIMOJIHATh M OOBSACHATH CPABHEHUE pE3YJIbTAaTOB BBIUUCICHUH IpH
pelIeHMH TPAaKTUYECKUX 3aJady, B TOM 4YHUCIE MPHOIMKEHHBIX
BBIYUCIICHUH, UCTIONB3YS pa3Hble ClIOCOOBI CPAaBHEHUH;

3allUChIBaTh, CPABHUBATb, OKPYIJIATH YHUCIIOBBIE JaHHBIE pEaJbHBIX
BEJIMYMH C UCIOJb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATh M OLICHUBATH PA3HBIMM CIIOCOOAMU UHCIIOBBIE BBIPAKEHUSI IIPH
peLIeHUH MIPAKTUYECKUX 3a/1a4 U 3334 U3 IPYTuX y4eOHbIX IPEIMETOB

npuUMeHAmb  npu  pewlenuu  3a0ay  npocmetiuiue  QyHKYuu
KOMNIEKCHOU NepeMeHHOl KaK 2eomempuieckie npeoopaso8anisl

Ypagueuuﬂ U HepaeeHncmea

CBoOosHO  omepupoBaTh  IOHATUSIMHM:  ypaBHEHHE, HEpPaBEHCTBO,
PaBHOCUJIBHBIE YPABHEHMsS M HEPAaBEHCTBA, YPAaBHEHHUE, SIBIAIOLLEECS
CIIEICTBUEM JPYroro ypaBHEHUS, YypaBHEHHUS, pPABHOCWIbHbIE Ha
MHOX€ECTBE, pAaBHOCUJIbHbIE IPE0Opa30BaHUsl yPAaBHEHUH;

pelmath pa3Hble BHUIbl YPAaBHEHUN M HEPABEHCTB M HUX CHCTEM, B TOM
YKClie HEKOTOpbIe ypaBHEHUs 3-i U 4-ii cTeneHei, 1poOHO-palliOHAIbHbIE
Y UppalMOHAJIbHBIE;

OBJIAJICTh OCHOBHBIMM THUIIAMHU [10KA3aTEJbHBIX, JIOTapUPMUUECKHUX,
UPPALMOHATIbHBIX, CTEIIEHHBIX YPaBHEHUI U HEPABEHCTB U CTaHJapTHBIMU
METOJaMH MX PELIEHUI U MPUMEHITh UX MPU PELICHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K peleHnIo ypaBHEHHNI;

IPUMEHSTh TeopeMy Bueta [1sl perieHnst HEKOTOPbIX YpaBHEHUH CTEEHU
BBIIIIE BTOPOI;

MOHMMATh CMBICII TEOPEM O pPaBHOCHUJIBHBIX U HEPaBHOCUIBHBIX
peoOpa3oBaHUAX YPaBHEHUM U YMETh UX JIOKA3bIBATh;

BJIa/IETh METO/IaMU PELLIECHUs] YPAaBHEHNI, HEPABEHCTB U UX CUCTEM, YMETb
BBIOMPATh METO]I PEIIEHUsI 1 0O0OCHOBBIBATH CBON BBIOOD;

HCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELIEHUSI HEPABEHCTB, B TOM YHCIIE
IpOOHO-PAllMOHAIBHBIX M BKIIIOYAIOIIUX B ce0s HppalnroHalbHbIE
BBIPAXKECHMUS;

pemath anreOpanyeckue YpaBHEHHMsI M HEPAaBEHCTBA M UX CHCTEMBI C
napaMeTpamu ajaredpanyeckuM U rpadudeckuM METOAaMH;

BJIQJIETh Pa3HBIMU METOJIAaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YHUCIIAX;

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBacMble YpaBHEHUSIMHU,

C60600H0 onpedenamv mun u 6vl10UPpAMb Memoo peuleHuUs
NOKA3AMENbHbIX U N02APUPMULECKUX YPAGHEHU U HepPABeHCMS,
UPPAYUOHATLHBIX VpasHeHu u HepaseHcms,
MPUCOHOMEMPUUECKUX YPAGHEHUTL U HEPABECHCME, UX CUCEM,
C80000HO peuams cucmembl TUHEUHbIX YPAGHEHUL,

pewams  OCHOGHble MUNbl  YPAGHEHUU U  HEPABeHCME  C
napamempamu,
npumMeHAmb» npu  peulenuu 3aday  Hepasercmea Kowu —

bynaxoeckozo, bepnynnu,

umems npeocmaeieHue O HepaAGeHCmeax Mextcoy CpPeoOHUMU
cmeneHHbLMU




B nosceonesnotui ocuznu u npu usyueHuu opyux npeomemos:

HEpPaBEHCTBAMH M UX CUCTEMaMU;
CBOOOJHO MCMOJIb30BaTh TOXKIECTBEHHbIE TPEOOPA30OBAHUS TIPU PELICHUN
YpaBHEHUH U CUCTEM ypaBHEHMI

COCTaBISITh W pEIIaTh YypPaBHEHUS, HEPABEHCTBA, WX CHCTEMBI MIPH
pEIICHUH 33]1a4 JPYTUX YICOHBIX MMPEIMETOB;

BBINOJIHATh OILIEHKY TIPaBAONOJO0US PE3YJIbTAaTOB, IOJy4aeMbIX IPH
pELICHUH pa3IMYHbIX YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPH PEIICHUU
3a/1a4 IPYruX y4eOHBIX MPEAMETOB;

COCTAaBJIATh M pPElIaTh YPaBHEHUS M HEPAaBEHCTBA C IMapaMeTpamMH IpH
pENICHNH 33]1a4 JPYTUX YICOHBIX MMPEIMETOB;

COCTaBJIATh YPABHEHUE, HEPABEHCTBO WM HMX CHUCTEMY, OIHCHIBAIOIIUEC
pCaTbHYIO CHUTYallMI0 WM TPHKIAIHYIO 3a1a4dy, HHTEPIPETUPOBATH
MOJTyYEHHBIC PE3YJIbTATHL;

UCIOJIB30BaTh IPOrPAMMHBIC CPEIICTBA TIPU PEHICHHH OTIEIBHBIX
KJIACCOB YPaBHEHUIl U HEPABCHCTB

Dynky

uu

Bnanere MOHATHAMHU: 3aBHCHMOCTH BEIWYMH, (DYHKIMS, apryMeHT |
3HaYeHne (QYHKIUHU, OOJACTh OINpENeNIeHUsT M MHOXKECTBO 3HAYCHUH
¢yHkuuu, rpaduK 3aBUCUMOCTH, Trpaduk (YHKIMH, HYIU (QYHKIUH,
NPOMEKYTKA  3HAKOIOCTOSIHCTBA,  BO3pAacCTaHWE  HA  YHCIOBOM
IPOMEXYTKe, yObIBaHHE HA YHCIOBOM IIPOMEXYTKE, HauOojbllee U
HavMEHbIIEe 3HaueHWe (QYHKIMM Ha  YUCIOBOM  IPOMEXKYTKE,
nepuoauyeckas (pyHKIMs, MepHOA, YeTHas U HedeTHass (PYHKIMU; YMETb
NPUMEHSTH STH MTOHATHUS TIPU PEIICHUH 3a/1aY;

BJIAJICTh IMOHATHUEM CTEMeHHas (YHKLHUSA; CTPOUTh ee IpapuK U yMeThb
IPUMEHSTH CBOMCTBA CTENEHHON (DYHKIIUH ITPH PELICHUHN 3a/a4;

BJIAJICTh MOHSTUSMH TTOKa3aTelbHas (YHKIUS, SKCIIOHEHTA, CTPOUTh WX
rpaduKd W yMETh NPHUMEHSTH CBOIMCTBA TOKa3aTeNbHOW (DYHKIHMH TIPU
peLlIeHUH 3aa4;

BJIQJIETh MOHATUEM Jorapugmuueckas (yHKIUS; CTPOUTH ee rpaduk U
YMETh MPUMEHATh CBOMCTBA JIOTapu(PpMHUUIECKON (QYHKIIUH TIPH PEIICHUU
3aj1a4;

BJIAJIETh TOHSTUSIMHU TPUTOHOMETpUUYECKHE (YHKIMH; CTPOUTh UX

Bnaoemv nonsmuem acumnmomuel u ymemsv e20 NpuMeHsmsb npu
peuteHuu 3a0a4;

NPUMEHAMb Memoobl peueHus npocmenuuux oughgdepenyuanbHbix
VpaeHeHull nepeoco U 6Mopoco NOPAOKo8




rpaduKkd U yMeTh MPUMEHSATh CBOMCTBA TPUTOHOMETPHUYECKUX (YHKLUIH
NP PEIICHNUN 3a/1a4;

BJIAJCTh MOHATHEM oOpaTHas (YHKUHWSA; MPUMEHATh 3TO TOHSATHE IPH
pelIeHNH 3a1a4;

NPUMEHATh IPU PpEIICHUM 33/a4 CBOWCTBA  (YHKITHIA:
NEePHOANIHOCTh, OTPAHUUCHHOCTH;

NPUMEHSTH MIPU PELICHNUH 33124 peoOpa3oBaHus rpapuKoB (GyHKITHIA;
BJIAJICTh MOHATHSAMU YUCIIOBAs MOCIEAOBATEIBHOCTD, apu(MeTHUECKas U
reoMeTpUYecKast Iporpeccus;

NPUMEHSTH MPHU PEIICHUM 33]a4 CBOWCTBA U MPU3HAKH apH(PMETHIECKO
Y TEOMETPUYECKOMN MPOTrPECCU.

YETHOCTB,

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

OTIpeNeNATh 1Mo rpaduKkaM W HCIOJIB30BATh ISl PEUICHHS MPUKIIAIHBIX
3a/1a4 CBOMCTBA peajbHBIX IMPOIECCOB M 3aBUCUMOCTEN (HAmMOOJIbIINE U
HAaUMEHbBIINE 3HAUEHUS, NPOMEXKYTKA BO3paCTaHHUsI M  YOBIBAHUSA
(GYyHKINHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, ACHMITOTHI, TOYKH Tepernoa,
MIEPHOJI U T.11.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAaKTHUYECKOU
CUTYalUH;.

OTpesieNATh 1o TpaguKaM MPOCTEHIINe XapaKTePUCTUKH MEPUOTNIECKUX

IpOIIECCOB B OWOJIOTMM, HKOHOMMKE, MY3bIKE, PpaIHOCBS3U M Jp.
(amMmuTya, NEpUos  T.11.)
dnemenmol MamemMamuiecKko20 aHaIu3a
— Brnagers  nonsTHeM — OeckoHeYHO ~— yObIBaromas — reomerpuueckas | — Cgeoboono enaoems CMAaHOapmHuIM annapamom

MPOTPECCHUs M YMETh MPUMEHSTH €r0 MPHU PELICHUH 3a/1a4;
MPUMEHSITB JUTS PEIICHUS 33]1a9 TEOPHIO MTPEJICTIOB;

BJIAJETh IIOHATUSAMHA OECKOHEYHO OoJibline u OECKOHEYHO MaJible
YHUCIIOBBIE TOCJIEIOBATEIbHOCTH M yMETh CpPaBHUBAaTh OECKOHEYHO
OobIIKE U OECKOHEYHO MaJjbIe ITOCIEI0BATEIbHOCTH;

BIQ/ICTh TIOHATHUSMHU: TPOU3BOAHAS (PYHKIMH B TOYKE, MPOU3BOIHAS
byHKINY;

BBIYHCIIATH MPOU3BOIHBIC JICMEHTAPHBIX (DYHKITUI M NX KOMOWHAITHI;
UCCIIeIOBAaTh (PYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI;

CTPOUTH TpapUKA W TPUMEHATH K PEIICHUIO 3a7ad, B TOM YHCIE C
napameTpoM;

MAMeMAmuyeckoeo aHamuza  ois
@dYHKYUU 0OHOU nepemeHHOU;
CB0DOOHO NPUMEHSIMb ANNapam Mamemamuiyecko2o aHaIu3a Ois
UCCNe008aHUsL PYHKYULL U NOCMPOCHUsL 2PAPUKO8, 8 MOM Yucie
UCCe008AHUS HA BLINYKIOCb,

onepupoeamv NOHAMuUEM NepeooOPA3HOl QYHKYUU 0N peuleHUs
3a0ay;

061a0emb OCHOBHbIMU c8edeHuAMU 06 unmezpane Hvomona—
Jlelibnuya u e2o npocmeuuiux npuUMeHeHusx,

onepuposamv 8 CMAHOAPMHLIX — CUMYAYUAX — NPOU3BOOHBIMU
BbICULUX NOPOKO8;

6blYUCTIEHUA npouseodelx




BJIQJICTh MOHATHEM KacaTellbHasl K TpaduKy QyHKIIUU U YMETh IPUMEHSITh
€ro IpHU PELIEHUN 3a1a4;

BJIQ/IETh MOHITUSIMHU [I€pBOOOpa3Has QyHKIUs, ONPEAeTICHHBIA HHTETPaL;
npuMeHsTh TeopeMy Hprorona—JleiiOHuIa 1 ee ciaencTBUs ISl pelIeHHs
3azay.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

peliaTh MPUKJIAAHBIC 3a/la4X U3 6I/IOHOFI/II/I, (bHBI/IKI/I, XHUMHH, SKOHOMHUKHU U
Apyrux ImpeaIMETOB, CBsA3aHHBIC C HCCICAOBAHHUEM XapaKTCPHUCTHUK
MponecCoB;

HHTCPHIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI

YMemb NpUMeHsmb NpU peuleHuu 3a0ay C8OUCMEd HenpepbléHbIX
@yHryuii;

yMemsv  NpUMEHAMb — Npu  peweHuu  3a0ai  meopemvl
Beuepwmpacca;
yMemb  GbINOIHAMb  NPUOIUICEHHbIE  BbIYUCIEHUS.  (MemOoObl

pewenus ypasHeHUll, 8bIYUCTIeHUs ONPeOeNeHHO20 UHMeSPand);
yMemb NPUMEHSMb NPUNOdCEHUE NPOU3BOOHOU U ONPeOesieHHO20
unmezpana K peweHuio 3a0a4 ecmecmeo3sHaHus,

811ademsv NOHAMUSAMU BMOPAs NPOU3BOOHASL, BLINYKIOCb 2PADUKA
DyHKYUuU U ymems ucciedo8amv QYHKYUO Ha bINYKIOCMb

Komobunamopuka, 6eposmnocme u cmamucmuka, 102uKka u meopus zpaghos

OnepupoBaTb ~ OCHOBHBIMM  ONMCATEIIbHBIMU  XapaKTEpUCTUKAMHU
YHCIIOBOTO HAa0Opa, MOHATHEM TeHepallbHas COBOKYIHOCTh M BBIOOPKOM
U3 Hee;

ONEpUPOBATH MOHATHSIMH: YAaCTOTa U BEPOATHOCTH COOBITHSA, CyMMa H
MPOU3BEICHUE BEPOSTHOCTEH, BBIUUCIATH BEPOSITHOCTH COOBITHI Ha
OCHOBE I10JICYETAa YKCIIa UCXOOB;

BJIa/IETh OCHOBHBIMU MOHATHIMH KOMOMHATOPUKHA M YMETh UX MPUMEHSTh
P PELLEHUH 3a/1a4;

UMETh TMpeJICTaBIeHIuE 00 OCHOBaX TEOPUHU BEPOSITHOCTEH;

UMETh MpPEACTABIEHUE O JUCKPETHBIX M HENPEPBIBHBIX CIyYalHbBIX
BEJIMYMHAX U paclpeesieHusIX, 0 HE3aBUCUMOCTH CIIy4allHbIX BEJTUYHH;
MMETh MPEJCTABIEHUE O MAaTeMaTH4YEeCKOM OXHMIAHUM M JUCIEPCUHU
CIIyYalHBIX BEJIUYUH;

MMETh TIPEICTABICHHE O COBMECTHBIX pACHpPEAENICHUSIX CIy4dailHbIX
BEJINYMH;

NOHMMATh CYTh 3aKOHa OOJBIIMX 4YHUCE] M BBIOOPOYHOIO MeEToAa
WU3MEPEHHUS BEPOATHOCTEH;

MMETh TPEJICTABICHUE O HOPMAJIBHOM pACIPENCICHUN W MpUMeEpax
HOPMAaJIbHO PaclpeIeI€HHBIX CTy4allHbIX BEJINYUH;

UMETh MPEJCTABIEHUE O KOPPEISINH CITy4yallHbIX BEJIUYUH.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYUCIIATH WM OOCHUBATE BEPOATHOCTHU CcOOBITHH B peaHBHOﬁ KHU3HU,

Hmemv npedcmasnenue o yeHmpanbHol npedevbHol meopeme,
umMemsv  npeocmasieHue 0  8blOOPOYHOM  KOdGuyuenme
KOppensayuu u TUHetHOl peepeccuu;

umemsv npeocmasieHue O CMAMUCMUYECKUX —2Unomesax u
npoeepke CIMamucmu4ecKkoll 2unome3svl, 0 CMamucmuKe Kpumepus
U ee ypoeHe 3HAUUMOCTIL,

umMems npedcmasiienue 0 C8A3U IMNUPUYECKUX U MeOPemuUYecKux
pacnpeoeneHull,

umMemv NpeoCcmasieHue o0 KOOUPOBAHUU,
08OUYHOM Oepese;

671a0emb  OCHOBHLIMU NOHAMUAMU — meopuu 2pagos (epagh,
sepuiuna, pebpo, cmeneHb Gepuiunbl, Nymv 6 epage) u ymems
NPUMEHSAMb UX NPU PeleHUuU 3a0ay,

umemsv npedcmasieHue 0 0epesbsx U YyMemv NPUMEHIMb Npu
peuterHuu 3a0ay;

enademv — NOHAMUEM  C6A3HOCMb U YMemb
KOMNOHEHMbl CEA3HOCMU NPU peuleHul 3a0a4;
yMemb ocyuwjecmenams nymu no pebpam, 00xo0sl pedep u eepuium
epaga;

umemsv npeocmasierue 00 NePOBOM U 2AMUTLINOHOBOM NYMU,
umMemsv npedCmasieHue o mMpYOHOCmU 3a0a4i HAXOHCOEHUs.
2aMUILINOHOBA NYMU,

671a0emb NOHAMUAMU KOHEYHble U CUEeMmHble MHOMCECEA U YMemb

OB0UYHOU  3aNucu,

NPUMEHANb




BBIOMpATh METO/IBI TIOXOSIIEr0 MPEICTaBICHHUS U 00pabOTKU JaHHBIX

UX NPUMEHAMb NPU PeueHUU 3a0ay,
—  yMemb NpUMeHAMb Memoo MamemMamuyecKot UHOVKYUU,
—  ymemb npumensmsb npunyun Jupuxie npu pewieHuu 3a0ay

Texcmosvie 3a0auu

— Pemarp pa3Hble 3a/1aun OBBINICHHON TPYIHOCTH;

— aHAIM3MPOBATH YCIOBHE 3a/laud, BBIOMPATh ONTHMAJbHBIA METO/]
peIIeHUS 3a/1a41, pAaCCMAaTPHUBasl Pa3InYHbIC METOIBI;

— CTpPOUTh MOJENb pEIIeHHs 3aJadd, IPOBOIMTH
paccy>KICHUS IPU PEUICHUU 3a/1a4H;

— pemarp 3amaudd, TpeOyroIme mnepedopa BapuaHTOB, MPOBEPKU YCIOBH,
BBIOOpA ONTHUMAJIBHOTO pe3ysIbTaTa;

— aHAJIM3HMPOBATH M UHTEPIPETHPOBATH MOJIYUYCHHBIC PEIICHHUS B KOHTEKCTE
YCIIOBHS 33]1auM, BIOUPATh PELICHHUS, HE TPOTHBOPEYAIUEC KOHTCKCTY;

— TEpEeBOAMTH IPH PEHICHUH 3a/1a4 HHPOPMALIUIO U3 OJHON (POPMBI 3aITUCH
B JIPYT'YIO, HCIIONIB3YSI IPH HEOOXOAUMOCTH CXEMBbI, TaOIHIbl, TpaduKH,
JTarpaMMBbl.

JO0Ka3aTCJIbHBIC

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
— pemarh NPAKTUYECKUE 3a1a4M U 3aJ1a4d U3 APYTUX OPEAMETOB

YMeTh peniath pa3HbIC 3a1a4M NMOBBILIEHHON TPYJHOCTH;

YMETh aHAJIM3UPOBATh YCIOBHE 3aJlaud, BEIOMPATh ONTHMAaJIbHBINA
METOJ pELIEHUs 3a/1a4H, PACCMATPUBAsl Pa3JIMYHbIE METO/IBI;
YMETb  CTPOMTH  MOJENb  pEUICHWs  3aJadd, IHPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKACHMS IIPU PELICHUH 33/1a4H;

BIAJIETh METOJAaMM peLIeHHs 3ajad, TpeOyromux nepedopa
BApUAHTOB, TPOBEPKH  YCIOBHH, BBIOOpa  ONTHMAJIHHOTO
pe3yJbTarta.

I/Icmopuﬂ U MEMoObl 8 MAMEMAMUKU

— Hmets IpeACTaBJICHUEC O BKJIAAC BBIJAIOINXCA MAaTCMATHKOB B Pa3BUTUU

HayKU:
— IIOHUMAaThb POJIb MAaTEMAaTUKU B pa3Butuu Poccuu;
— HCIOJIIB30BaTh  OCHOBHBIE  METOJBI  JIOKA3aTENbCTBA,  MPOBOIUTH

JI0Ka3aTeNIbCTBA U BBIITOIHATEH OIIPOBEPKEHUS;

— IPUMEHATH OCHOBHBIE METO/BI PELICHUS MaTEMAaTUYECKUX 3a/1ay;

— Ha  OCHOBE  MAaTeMAaTHYECKUX  3aKOHOMEPDHOCTEH B  IPUPOAE
XapakTepU30BaTh KpacoTy M COBEPLICHCTBO OKPYKAIOLIETO MHUpAa U
IIPOU3BEJICHNI NCKYCCTBA;

— TIPUMEHATH [POCTEHINNE IPOrPaMMHBIE CpPEICTBA M DJJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU MaTeMaTUYECKUX 3a7ady;

— II0JIb30BAThCS NMPUKIATIHBIMH ITPOrPAMMAMH U IIPOrpaMMaMi CUMBOJIBHBIX
BBIYMCIICHUH JUI UCCIIEIOBAaHUSI MAaTEMATUYECKUX OOBEKTOB.

Ilpumenamos  mamemamuveckue  3HAHUA K  UCCLEO0BAHUIO
OKpYHCaoue2o mupa (mMooenuposanue Qu3UYecKux npoyeccos,
3a0ayu IKOHOMUKU).




JIMYHOCTHBIE PE3YJIBTATBI

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH;

KPUTHUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATDH JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (DaKTa;

TOTOBHOCTB M CITOCOOHOCTH BECTHU JUAJIOT C IPYTUMHU JIIOABMH, TIOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh OOIINE IIETH U COTPYAHUYATH JUIs
UX TOCTHKEHUS;

HaBBIKA COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHbMH MJIAJIIIET0 BO3pPAcTa, B3POCIBIMU B 00pa30BaTEIIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCJIEZIOBATENIbCKOM, MPOSKTHOM U IPYTUX BUIAX AESITEIbHOCTH;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOLICHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON MpodeccrnoHalIbHOM U 0011IeCTBEHHOU e TeIbHOCTH;

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIKOUasi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O TBOPUECTBA;

OCO3HAHHBII BbIOOP Oyayiei mpodeccuu U BO3MOXKHOCTh peau3alliid COOCTBEHHBIX >KM3HEHHBIX IIAHOB; OTHOIICHHE K MPO(ecCHOHATbHOM
JeSITETbHOCTH KaK BO3MOYKHOCTH YYaCTHsI B PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIECTBEHHBIX MPOOIEM-

METAIIPEAMETHBIE PE3YJIbTATBI

1. PervasituBHble YYJI:
CaMOCTOSITENILHO OIPENeNsATh 1IeU, 33/1aBaTh apaMeTpbl U KPUTEPUHU, TIO KOTOPHIM MO>KHO ONPEAETUTH, UYTO LEb IOCTUTHYTA;
OIICHUBATh BO3MOXHBIEC MOCIEACTBUS JIOCTUKEHUS IMOCTABICHHON IEJU B JIEATEILHOCTH, COOCTBEHHOM KU3HU M KU3HU OKPYKAIOUIUX JIIOJIEH,
OCHOBBIBASICh Ha COOOPaKCHUSAX 3TUKU U MOPAJIH;
CTaBUTH M (POPMYITHPOBATH COOCTBECHHBIC 33]]a4i B 00pa30BATEIILHOMN JICATEIIHHOCTH U )KU3HCHHBIX CUTYAIUSX;
OILICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APyTryue HeMaTepuaibHbIe PeCypChl, HEOOXOAUMBIE JIJIsl TOCTUKEHUS TOCTABICHHON 1EIH;
BBIOMPATH MYTh JOCTIKEHUSI 1I€JIU, TFITAHUPOBATH PEIICHUE TTOCTABICHHBIX 3a/1a4, ONTUMU3UPYS MaTepuaIbHble 1 HEeMaTepUalbHbIE 3aTPaThI,
OpraHu30BBIBATH A((HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHYKEHUS MTOCTABICHHOM 11€TH;
COTIOCTABJIATH MOJYUYEHHBIN PE3YJIbTAT JIEATETLHOCTH C MIOCTABIIEHHOMN 3apaHee IEebIo.

2. Ilo3naBaTesibHbIe YV /I:
HCKaTh ¥ HAXOJUTh O0OOIICHHBIE CITIOCOOBI PEIICHUS 3ajad, B TOM YHCIIE, OCYIIECTBISTh PAa3BEePHYTHINH HH(POPMAITMOHHBIN ITOMCK M CTAaBUTh HA
€ro OCHOBE HOBBIE (y4eOHbIE U TTO3HABATEIIBLHEIE) 3a/1a4H;
KPUTHYECKH OIICHHBATh U HWHTEPIPETHPOBATh HMHQPOPMAIMIO C pa3HbIX MO3MUIMKA,  pacrno3HaBaTh M (PUKCHUPOBATH MPOTHUBOPEUMS B
WH(OPMAIMOHHBIX HCTOYHUKAX;
UCTIONb30BAaTh PA3IMYHBIE MOJETBHO-CXEeMATUYECKHUE CpPEICTBA /IS TMPEJICTaBICHHs] CYIIECTBEHHBIX CBsI3e W OTHOIIGHUH, a Takke
MIPOTUBOPEUHIA, BRISBJICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHUKAX
HAaXOJUTh W TPUBOAUTH KPUTUYECKHE apTyMEHTHl B OTHOIIEGHUU JEHCTBUU W CYKICHHH IPYroro; CIOKOMHO M Pa3yMHO OTHOCHTHCS K
KPUTHYCCKHM 3aMEUaHUsIM B OTHOIICHUH COOCTBEHHOTO CY)KJICHHS, pACCMaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIMTH 32 PaMKH y4e€OHOTO MpEAMETa U OCYIIECTBIATH IIeJICHANPABIECHHBIM MOUCK BO3MOXHOCTEH Ui IIHMPOKOTO MEpPEeHOca CPElCTB U
Ccroco00B JEUCTBUS;
BBICTpAaUBaTh HMHAWBHUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YYHUTHIBASI OTPAHUYCHHS] CO CTOPOHBI APYTUX YYaCTHUKOB U PECypCHBIC




OrpaHHUYCHUA;
MCHSTDb U YACPKUBATH Pa3HBIC ITO3UIUU B [MO3HABaTCIILHOM JCATCIIBHOCTH.

3. KommynukaruBubie YV /I:
OCYIIECTBIIATh JCIIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH (KaK BHYTpHU 00pa3oBaTEIbHOW OpraHU3alluM, TaK U 3a €e
npeJieaMn), o0NPaTh MApPTHEPOB ISl IEJIOBOM KOMMYHHMKAITMH MCXOMS U3 COOOpaKeHUU Pe3ysIbTaATUBHOCTH B3aUMOJICHCTBUS, a HE JTUYHBIX
CHMIIATHH;
MpU OCYILECTBICHUM TPYIIIOBON pabOThl OBITH KaK PYKOBOJUTEIEM, TaK M WICHOM KOMaHJIbI B Pa3HbIX pOJIIX (reHepaTop HUACH, KPUTHK,
WCITOJTHUTEIIb, BBICTYITAFOITUHN, SKCIIEPT H T.1I.);
KOOPJMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHUSX PEATbHOTO, BUPTYaIHbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;
Pa3BEpHYTO, IOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3BIKOBBIX CPEJ/ICTB;

pacro3HaBaTh KOH(GIMKTOTEHHBIE CUTYAIllMH U TPEJIOTBPAIIATh KOH(DIUKTHI 10 UX aKTUBHOW (ha3bl, BHICTPAUBATH JEIIOBYI0 U 00pa30BaTEIbHYIO
KOMMYHHKAIIHIO, N30erasi JIUYHOCTHBIX OLIEHOYHBIX CYXICHUI.

1.2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
MATEMATHUKA Moayias «'EOMETPHUS».

10 kiaacc

Yriy0JeHHbI yPOBeHb
PE3VIIBTATBI BrITTyCKHUK Hay4IHTCS Buinycknux nonyuum 603M0MCHOCMb HAYUUMBCSL

s obecneueHus 603MONCHOCMU YCHEUHO20

OCBOEHUS npoOodHCeHUsT 00PA308AHUS NO

I[J'ISI YCHICUIHOTO MPOAOJIPKCHU A 06paSOBaHI/I$I cneyuaibHoCmsm, C6A3aHHbIM C
MPEIMETA 10 CIEHMAITBHOCTSM, CBA3aHHBIM C IPUKIAIHBIM | OCYWjecmeneHuem Hay4Hol U UCCe006amenbeKoll
A HCIOJIb30BaHUEM MAaTEeMaTHKH OdesimenlbHOCIMU 8 001ACMU MAMEMAMUKU U

CMEJHCHBIX HAVK

OBYYAIOIIMNCSA HAYUUTCS || OBYYAIOIIMUCS MOJYYUT BO3SMOKHOCTb HAYUUTHCH

HNPEJIMETHBIE PE3YJIBTATBI




T'eomempusn

Bragerp TeoMeTpHYECKUMH IMOHATHSIMU HPU  PEHICHHH
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

CaMOCTOATENIFHO (POPMYIIMPOBATh ONPEACIICHNUsI T€OMETPUIECKUX (uryp,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPHUCCKUX
¢uryp u 0OOCHOBBIBaTH WIJIM ONpOBEpPrath MX, 0000maTh WK
KOHKPETU3UPOBATh PE3yJIbTaThl Ha HOBBIX Kiaccax (Uryp, MPOBOIUTH B

3a1a4 WU

HECIIOKHBIX ~ ClIydasix  Kilaccuukauuioo  Quryp 1o  pasindHbIM
OCHOBaHUSIM;
UCCIIEIOBaTh YEPTEXKH, BKIOYas KoMOWHAIMMU GUryp, HU3BIEKaTh,

MHTEPIPETHPOBATH U MPeoOpa3oBhIBaTh MH(YOPMAIUIO, TPEACTABICHHYIO
Ha YCPTCIKAX;

pGHIaTI) 3a1a4u FCOMeTqueCKOFO conepmaHm{, B TOM 4YHCIIC B
CI/ITyaIlI/IFIX, Koraga aJIFOpI/ITM pCHIGHI/Iﬂ HC cnez{yeT ABHO M3 yc.HOBI/Iﬂ,
BBITTOJIHATH H606XOI[I/IMLIG Ji1 pelICHus 3aJdadd  JOIIOJIHHUTCIIbHBIC
MOCTPOCHUS, UCCIICIOBATh BO3MOKHOCTh MPUMEHEHHS TEOPEM B PopMyIT
I pCUICHUA 3aJ1a4;

yMEThb (POPMYITHPOBATH U IOKA3BIBATH TEOMETPUUICCKUE YTBEPKICHUS;
BJIIAACTH IIOHATUAMN CTGpGOMeTpI/II/II HpI/ISMa, napaﬂnenennneﬂ,
ApaMUIA, TETPAdIP;

NMETH HpeI[CTaBJIeHI/I}I 06 dAKCHoOMax CTepeOMeTpI/II/I " CJICACTBUAX U3 HUX
n y'MeTb HpI/IMeHHTB ux HpI/I peI_I_IeHI/II/I 3aJa4d,

yMeTI) CTpOI/ITI) CCUCHUA MHOFOI”paHHI/IKOB C UCITIOJIB30BAaHUECM paSHHqHLIX
METOAOB, B TOM 4YHUCJIC U METOAA CICIOB,

NUMETH npez[cmBneHHe (0] CerHH/IBaIOHII/IXCﬂ prIMI)IX B HpOCTpaHCTBe %1
YMGTI) HaXOIUTh yFOJI )41 paCCTOSIHI/Ie MG)K)Iy HUMU,

HpI/IMeH}ITB TeOpeMLI (0] HapaJ'IJ'IeJ'ILHOCTI/I l'IpSIMLIX nu HHOCKOCTCI\/’I B
HpOCTpaHCTBe l'IpI/I peH_IeHI/II/I 3aJa4,

YMETh NPUMEHATh MapaJljIeIbHOE MPOEKTUPOBAHUE ISl H300paKeHUs
(uryp;

YMCTB HpI/IMeHHTL HCpHeH,[[I/IKyHHpHOCTI/I HpHMOfI U IIJIOCKOCTHU HpI/I
pCH.IeHI/II/I 3ajJa4d,

BIIAACTh ITOHATHUAMU OpTOFOHaJILHOe HpO@KTI/IpOBaHI/Ie, HAKJIOHHBIC U HUX
MPOEKINH, YMETh NPHUMEHATH TEOPEMY O TPEX MNEPNECHIUKYIISIpaX IIpH
pCI.I.IeHI/II/I 3ajJa4d,

Hmemwb npeocmasnenue 06 akCuomMamuyeckom memooe;
81adems NOHAMUEM 2eoMempuyecKue Mecma mo4ex 6
npocmpancmee u ymems NpUMeHsmy ux 0Jis peueHus 3a0a4;
YyMemb NPUMEHMb OJisl peuletisl 3a0ay C80UCMEd NIOCKUX U
08YZPAHHBIX Y2ll08, MPEXSPAHHO20 Veld, MeopeMbl KOCUHYCO8 U
CUHYCO8 OJIs1 MPeXePanHo20 yeud;

e1adems NOHAMuUeM NePReHOUKYISAPHOE Cedene NPUMblL U yMemb
NPUMEHSMb €20 NPU PeueHul 3a0ay,

umemsv npedcmasierue 0 080UCMEEHHOCMU NPABUTbHBIX
MHO20CDAHHUKOB,

el1a0ems NOHAMUAMU YEHMPATIbHOE U NAPATLIETbHOE
NPOEKMUPOBAHUE U NPUMEHSMb UX NPU NOCMPOCHUU CeHeHUll
MHO202PAHHUKOB MEeMOOOM NPOEeKYUil;

umMemv npedcmasieHue 0 pa3eepmrke MHO202PAHHUKA U
Kpamuatiuiem nymu Ha NO8EPXHOCMU MHO20SPAHHUKA,

811a0emb PA3HbLIMU CHOCODAMU 3A0AHUSL NPIMOU YPAGHEHUSAMU U
YyMemb NPUMEHSIMb NPU PeUleHUU 3a0ay,

umemv npedcmasierue 0 0BUNCEHUSIX 8 NPOCMPAHCMEE.
NapanieibHoM nepeHoce, CUMMemMpULU OMHOCUMENbHO NIOCKOCHU,
YEHMPATbHOU CUMMEMPUL, HOBOPOME OMHOCUMELLHO NPAMOT,
BUHMOBOU CUMMEMPUL, YMEMb NPUMEHSMb UX NPU PeueHuu
3a0ay;

umemv npedcmasienue 0 niowadu OpMoO2OHAILHOU NPOEKYULL;
umemv npedcmasgierue 0 MmpexepaHHomM U MHO20SPAHHOM yaie U
NPUMEHAMb CEOUCMBA NILOCKUX Y208 MHO20SPAHHO20 Yaild NPU
peuterHuu 3a0ay;

uMems npeodcmasieHus 0 NPeoopPa308anuUu N0O0OUs, 20MOmemuu
U ymemsv NPUMEHAMb UX NPU PeUeHUl 3a0ad;

yMemsb peuiams 3a0ayu Ha NI0CKOCIU Memooamu
cmepeomempuiL;




B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

BJIAJCTh TMOHATHSAMU PACCTOSHUE MEXIYy (urypamu B NPOCTPAHCTBE,
o0mMi TEepHeHIUKYIAp ABYX CKPEIIMBAIOMIMXCS TMPSAMBIX U YMETb
[IPUMEHSATD UX IIPU PELICHUU 3a/1a4;

BIAJCTh TOHATHUEM YIOJ MEXAY IPSIMOM M INIOCKOCTBIO U YMETh
IIPUMEHSATD €ro IPU PELICHUH 3a/1a4;

BIAJETh IOHATHAMHU JABYIPAHHBIM YIroJ, Yrojl MeXAY IUIOCKOCTSMY,
NEPIEHANKYJIAPHBIE IUIOCKOCTH U YMETh IIPUMEHATh UX IIPU PELICHUHU
3az1ay;

BIACTh NOHATHAMM IIPU3Ma, MapajuleleNuIe] U NPUMEHITh CBOMCTBA
napajulesIeuIe1a IPYU PEIICHUH 3a1a4;

BIIAJCTh IOHATUEM IPAMOYIOJBHBIN NapajlIeleuIe] U NPUMEHATh €TI0
IIPU PELLEHUN 3a/1a4;

BIIAJCTh MOHATHAMU MUPAMHUIA, BUIBI NTUPAMUJ, JIEMEHTHI NIPABUIBHON
NApaMUJbl U YMETh IPUMEHSATh UX IIPHU PELICHUM 33]1a4;

MMETH MPEICTABIEHUE O TeOpeMe Diliiepa,IpaBUIbHBIX MHOIOIPaHHUKAX;
BIIAJCTh IOHATHEM ILIOIIAAN IIOBEPXHOCTEH MHOIOTPAHHUKOB U YMETh
IIPUMEHSATD €ro IpU PEILICHUH 3a1a4;

BIAJCTh IOHATUSMH KacaTelIbHbIE IIPSMBIE M INIOCKOCTH U YMETh
IIPUMEHSATH UX IIPU PELICHUU 3a]1a4;

UMETb NpEICTaBICHHE O IMOAOOMHM B TNPOCTPAHCTBE M YMETh pellaTh
3aJaui Ha OTHOILEHHE IUIOIAAeH TOBEPXHOCTEH MOT0OHBIX (PUTYD.

COCTaBJIATh C HCIIOJIb30BAaHUEM CBOWCTB TIeOMETpUYECKUX  (uryp
MaTeMaTUYeCKUe MOJIEIH JJIsl PeleHus 3aJad MPaKTUYECKOro xapakrepa
U 337a4 U3 CMEKHBIX AMCLMILIINH, UCCIENI0BaTh IOJTYYEHHbIE MOACIN U
UHTEPIPETUPOBATH PE3YNbTAT

JIMYHOCTHBIE PE3YJIBTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

KPUTHUYHOCTH MBIIJICHUA, YMCHHUEC PACIIO3HABATDH JIOTUYCCKHN HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT q)aKTa;

TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH JIMAJIOT C IPYTUMH JIOIbMHU, JOCTUTATh B HEM B3aUMONIOHUMAaHUSI, HAXOAUTH OOIIKE IIeNTH U COTPYAHHYATH JIJIS
UX OJOCTUXXCHUS,

HABBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, TETHMH MIIAIIEr0 BO3PACTa, B3POCIBIMH B 00pa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIICZIOBATEIIbCKOM, MPOCKTHON M IPYTHX BUIAX JACSTEIHLHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HAa MPOTSKEHUH BCEH )KM3HU; CO3HATEIILHOE OTHOIIIEHUE K
HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIIETHON MTPOo(eCcCHOHAIbHON U 001IIECTBEHHON JIEATEILHOCTH;




9CTCTUYCCKOC OTHOUICHUC K MUPY, BKJIKOYasd 3CTCTHUKY 6I:IT3_, HAQYYHOI'O U TCXHUYCCKOI'O TBOPUCCTBA,
OCO3HAHHBIN BBIOOp Oymyriel mpodeccun U BO3MOXKHOCTh pealii3alliid COOCTBEHHBIX KU3HCHHBIX IJIAHOB; OTHOIICHHE K MPO(ECCHOHATBHON
ACATCIIBHOCTH KaK BO3MOYXHOCTH YUaCTHA B pCHICHHUU JIMYHBIX, O6IJ.I€CTBCHHBIX, TOCYyJapCTBCHHBIX, O6H.[CCTB€HHBIX HpO6JIGM-

METAIIPEAMETHBIE PE3YJIbTATBI

2. PervastusHble YY/I:
CaMOCTOSITEIILHO OIPEIEIATh IIEJH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH, TI0 KOTOPBIM MOYKHO OIPEACIUTh, UYTO LEIb TOCTUTHYTA;
OIICHUBATHh BO3MOJKHBIC MMOCIIECTBUS JOCTHKEHUS TTOCTABICHHOW TN B JCSATEILHOCTH, COOCTBEHHON KU3HU U KU3HU OKPYKAIOMIMX JIIOJICH,
OCHOBBIBAsICh Ha COOOPaKEHUSX STUKH U MOPAJIH;
CTaBUTH ¥ POPMYIHPOBATH COOCTBEHHBIC 33]]a4i B 00pa30BaTEIILHON IEATEIHHOCTH U )KU3HCHHBIX CUTYAIUSX;
OIICHMBATh PECYPCHI, B TOM YHCJIC BpeMs U JAPYTHe HeMaTepualbHbIC PeCypChl, HEOOXOIUMBIC JUIS TOCTHIKECHUS TTOCTABJICHHOMN IIEIIH;
BBIOHMpATh ITYTh JOCTHIKCHUS 1IEJIH, TUTAHUPOBATH PEIICHUE TIOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepUaIbHbIC U HEMATePUAIbHBIC 3aTPATHI,
OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIsl TOCTH)KEHUS TIOCTABIICHHOH 11EJIH;
COTIOCTABJISITH IMOJIYYCHHBIN Pe3yNbTaT JACSITSILHOCTH C TIOCTABIICHHON 3apaHee HEebIo.

2. Ilo3naBaTteabHbie YV JI:
MCKaTh ¥ HAXOJUTh O0OOIICHHBIE CIIOCOOBI PEIICHUS 3aad, B TOM YHCIIE, OCYIIECTBISTh Pa3BEePHYTHIH HHPOPMAITMOHHBIA IMOUCK M CTABUTh HA
€ro OCHOBE HOBbIE (y4eOHbIEC U MTO3HABATENILHBIC) 3a/1a4H;
KPUTHYCCKH OIICHWBATh W HWHTEPIPETHPOBATH HMH(POPMAIMIO C pa3HbIX TMO3UIMKA,  pacrno3HaBaTh W (PUKCHUPOBATH TPOTHBOPEYHS B
WH()OPMAIIMOHHBIX HCTOYHHKAX;
WCIIOJb30BaTh PAa3jMYHbIE MOJIETbHO-CXEMATUYECKHE CPEACTBA ISl TPEJICTABICHUS CYIIECTBEHHBIX CBA3CH M OTHOIICHUM, a TaKkKe
MPOTUBOPEUHiL, BHISIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHKAX;
HaXOUTh W TMPUBOJHUTH KPUTHUYECKHWE APTYMEHTHl B OTHOIIECHUHM JEHUCTBUM WM CYXKJIECHHI APYroro; CHOKOMHO W Pa3yMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIICHUU COOCTBEHHOTO CYKJIEHHUSI, paCCMaTPUBATh UX KaK pPecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTh 32 PaMKH y4e€0HOTO TpeAMeTa W OCYIIECTBIATH IEJCHANPABICHHBIA MOUCK BO3MOXKHOCTEH JUIsi HIMPOKOTO MEpPeHoca CPeICTB U
c1moco0OB AEHCTBHS;
BBICTPAWBaTh WHIUBUYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYHUTHIBAsI OTPAHMYEHUS] CO CTOPOHBI JIPYIUX YYaCTHHUKOB W PECYPCHBIC
OTpaHUYCHUS;
MEHSTh U YAEPKUBATH PA3HbIE MTO3UIUU B IO3HABATEILHON JEATEIBHOCTH.

3. Kommyaukarusubie YYJL:
OCYIIECTBIISTH JCJIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH (KaK BHYTPU 00Opa30BaTEeIbHOW OpraHU3alllM, TaK U 3a €€
npeenaMu), To0NpaTh MApTHEPOB IS 1eJI0BOM KOMMYHHMKAITMH MCXOMS U3 COOOpaKeHUU pe3ylbTaTUBHOCTU B3aUMOJICHCTBUS, a HE JTUYHBIX
CHMIIATHH;
IPU OCYIIECTBICHUH TPYNIOBON pabOThl OBITh KaK PYKOBOAMTEIEM, TaK M WICHOM KOMAaHIbI B Pa3HBIX POJSAX (T€HEpaTop HAeH, KPHUTUK,
WCITOJTHUTEIIb, BBICTYIAOIITUH, SKCIIEPT | T.11.);




KOOPJMHUPOBAThH U BBITOIHATH padOTy B YCIOBHUAX PEANbHOT0, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BepHYTO, JJOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMsI C UCIIOJIb30BAaHUEM a€KBATHBIX (YCTHBIX U MHCbMEHHBIX) SI3BIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(GIMKTOTEHHBIE CUTYAllUH U MPEJIOTBPAIIATh KOH(IUKTHI 10 UX aKTUBHOU (ha3bl, BHICTPAUBATh JEIOBYIO U 00pa30BATEIbHYIO
KOMMYHHKAIIHIO, N30erast JINYHOCTHBIX OLIEHOYHBIX CYXIECHUM.

1.3. IVTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA
MATEMATHUKA Moayas «AJI'EBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIU3A».

11 kiaacc

PE3VJILTATHI Yriy0/1eHHblil YPOBeHb
BbInyckHUK HayuuTCs BuinyckHux nonyyum 603modcHOCMb HAYYUMbCS
OCBOEHWUS na obecneuenus 603MOANCHOCU YCREUIHO20 NPOOONHCEHUS
JLyist yCIEnHoro npofokeHus 00pa3oBaHus 00pa3o8anUs NO CNeYUAIbHOCHAM, CEA3AHHBIM C OCYUeCneleHuem
MPEIMETA IO CIENHUANBHOCTSM, CBI3aHHBIM C IPUKIAIHBIM | HAYYHOU U UCCLE0068ameNbCKOll 0esimenbHOCmL 6 001acmu
A WCTIOIb30BaHNEM MaTeMaTHKN MAMeMamuKy U CMeNCHbIX HAYK
OBYYAKOLIMIACSI HAYUYUTCS | OBYUYAIOIMNCS OJYUYUT BO3MOKHOCTb HAYUUThCSI
HPEJIMETHBIE PE3YJIbTATBI
nemenmol meopuu MHONCECINE U MAMEMAMUYECKOU 10UKU
— CBobogHO OHepI/IpOBaTBZ MOHATUSIMU: KOHEYHOE MHOXKECTBO, JJIEMEHT | — Onepuposams nousmuem onpeoeneHusi, OCHOGHbIMU BUOAMU
MHOXECTBa, IOJMHOXECTBO, IlepeceueHre, OObeAMHEHHE U Pa3HOCTh onpeoenenull, 0CHOGHbLIMU BUOAMU MEOPEM;
MHOYKECTB, YMCIIOBBIE MHOKECTBA HAa KOOPAMHATHOW NPSMOH, OTPE3OK, | — noHumams cymv KOCEEHHO20 OOKA3AMENbCMEA;
MHTCPBAJL, IMOJYMHTEPBAJ, MPOMEKYTOK C  BBIKOJIOTOH  TOUKOH, | —  onepuposamv noHAmMuAMU CHEMHO20 U HECHEMHO20 MHONCECIEA,
rpaduveckoe MpeCTaBlIeHIHe MHOXKECTB Ha KOOPIMHATHOW TUIOCKOCTH; —  NpUMEHAMb Memod MAMeMamu4eckoll uHOYKyul Ol NPOBEOCHIUs

2 3,[[60]: " fajee: 3HaTb ONPECACIICHUC MMOHATHA, 3HATh U YMCTh 000CHOBEIBATH CBOﬁCTBa(HpH3HaKH, €CJIM OHHU CCTB) TOHATHS, XapaKTCPU30BaATh CBA3U C APYT'UMHU NOHATUAMU,
MPEACTABIIAA OJHO MOHATHUE KaK YaCTh IEJIOCTHOTO KOMILICKCA, UCITOJIB30BaTh IOHATUE U €0 CBOMCTBA IIpyu MPOBCIACHUN paccy)KneHHﬁ, J0Ka3aTCJIbCTB, PCIICHNUH 3a1a4.




3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM;
ONEpUPOBATH TMOHATUSIMU: YTBEP)KJAEHUE, OTPULAHUE YTBEPKICHUS,
WCTUHHBIE W JIOXKHBIC YTBEPXKICHUS, IMPUYUHA, CIIEJICTBUE, YACTHBIN
Clly4aii 001Iero yTBepKIeHUs, KOHTPIIPUMED;

MPOBEPSTH MPUHAIIICKHOCTD SJIEMEHTA MHOYKECTRBY;

HAaXOJWTh TIEpeceYeHHe H OOBCIWHEHHE MHOXKECTB, B TOM YHCIIEC
MPEJICTAaBICHHBIX IpapUuecKu Ha YUCIOBOM MPSAMOM U HA KOOPAMHATHOM
IJIOCKOCTH;

MPOBOAMTH J10Ka3aTeIbHbIC PACCYXACHUS 11 000CHOBAHUS UCTHUHHOCTH
YTBEPKJICHUH.

B nosceonesnoui sxcuznu u npu usyueHuu opyux npeomemos:

WCIIOJIb30BaTh YHUCJIOBBIE MHOYKECTBA HAa KOOPIMHATHOM MPSIMOM M Ha
KOOPAMHATHOW IUIOCKOCTH JUISI ONHMCAHUS PEANBbHBIX MPOLUECCOB H
SIBIICHUIA;

MPOBOAUTH JOKA3aTEIbHbIE PACCYXAECHUS B CUTyalUUsX IMOBCEIHEBHOM
JKU3HU, NIPY PENICHUHN 337a4 U3 IPYTUX MPEIMETOB

paccyscoenutl u 00KazamenbCme u npu peuleHuu 3a0au.

B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

UCNONB308AMb MEOPEMUKO-MHONCECMBEHHDIU S3bIK U A3bIK JI02UKU
011 ONUCAHUSL DPeaNbHblX NPOYeCco8 U sGIeHUll, NPU peueHun
3a0ay Opy2ux yueOHvlX npeomMemos

Yucna u BbIPAIICEHUA

CBO6OI[HO OIICpHUPOBATH IIOHATHUAMU: HATYPAJIIbHOC YHCJIO, MHOXKCECTBO

HATypaJIbHBIX YHCEN, 1eJI0€ YHWCIO, MHOXECTBO LEJIbIX YHCed,
OOBIKHOBEHHasi  ApoOb, JECATHYHass JApoOb, CMEIIAHHOE YHCIIO,
panuoHanbHOE YHCII0, MHOKECTBO palOHAIbHBIX qHCcedl,
I/IppaHI/IOHaJ'II)HOC qucjio, KOpeHB CTCIICHU 1, I[Gf/iCTBHTGJ'II:HOG YHuCJIo,

MHOKECTBO I[eﬁCTBHTeHLHLIX YUCCJI, TCOMCTpUYUCCKAd HMHTCPIIPETAINA
HaTypaJ'IBHBIX, OEJIbIX, paIII/IOHaJ'II)HI)IX, HeﬁCTBHTeJ’ILHBIX YHUCCII,
IIOHUMATh U O6L$ICH$[TB pa3HuIy MCKIAY HO3HHI/IOHHOI>'I n HCHOSHHHOHHOﬁ
CHUCTEMaMHU 3alliMCH YHCECII,

MepeBoAnThL 4YuCjia U3 OHHOﬁ CUCTEMBI 3alluCHu (CI/ICTCMLI CLII/ICJ'IGHI/IH) B
JIPYTYIO;

JO0Ka3bIBATh nu HUCITIOJIB30BAThH HpI/ISHaKI/I JOCIINMOCTH CYMMI)I nu
HpOI/I?;Be)IeHI/Iﬂ HpI/I BBIITOJTHCHUN BBI‘II/ICHeHI/Iﬁ 158 peIHeHI/II/I 3aaa4,
BBITIOJIHATE OKPYIJICHUC PALMOHAJIBHBIX W HPPAUOHAIBHBIX YHCCIT C
SaﬂaHHOﬁ TOYHOCTBIO,

CpaBHI/IBaTB HeﬁCTBHTeHBHBIe quciia paSHBIMI/I CHOCO63MI/I;
ynOprHO‘II/IBaTB qHucia, 3allMCaHHbIC B BU]JIC O6BIKHOB€HHOI>1 u JIGCSITI/I'-IHOI\/'I

Cse0600H0  onepuposamb
peuteHuu 3a0a4;
NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUWUPEHUS YUCTOBbIX
MHOJICECME;

81a0emsv  OCHOBHLIMU NOHAMUAMU MEOPUU  OeIUMOCMU  Npu
peuweHuy Cmanoapmmsix 3a0ay

umemsv 0a3z08vle NPeOCMABIeHUss O MHONCECBE KOMNIEKCHbIX
yucen;

YUCTO6bIMU  MHOJMCECmMedAMU npu

CB0000HO  BbINOIHAMbL  MONACOECMBEHHblE — NPeoOdpPA308aHUS
MPUSOHOMEMPUUECKUX, Jo2apughmuueckux, CMeneHHbIX
8HIPACEHULL,

enaoemuv opmynou bunoma Horomona,

NPpUMEHAMb  NpU  peweHuu  3a0ay  meopemy 0  JUHEUHOM
npeocmasnenuu HO/;

npumensams npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamkax,
npumensms npu peweruu 3aoay Manyo meopemy Pepma;,




npoOu, 4Mcia, 3aluCaHHbIE C  HCIOJIB30BAaHHEM apH(PMETHUECKOTO
KBaJIPaTHOTO KOPHs, KOPHEH CTeTneHU O0JbIIIe 2;

Haxoxuth HOJ[ m HOK pa3abiMH crioco0aMu W UCHONB30BATh UX IMPH
pELIeHNH 3a/1a4;

BBINOJIHATh BBIYUCICHUS U IPeoOpa3oBaHUS BBIPAKEHUH, COAEPIKAIIUX
JEHCTBUTEIILHBIC YUCIIA, B TOM YHCJIE KOPHU HaTYPAIBHBIX CTCIICHEN;
BBINOJIHATh CTaHJIapTHbIE TOKJIECTBEHHbBIE npeoOpa3oBaHus
TPUTOHOMETPUUYECKHX, JIOTAPU(PMHUUECKUX, CTENCHHBIX, HPPAIIIOHAIBHBIX
BBIPAXKEHUI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBIMOJIHATh M OOBSACHATH CPaBHEHUE pE3YJIbTATOB BBIUUCICHUHM IpH
pelIeHUH MPaKTUYECKUX 3a7ad, B TOM 4YHCI€ HPUOJIMIKEHHBIX
BBIUMCJIEHUH, UCIIOJIB3YS pa3Hble CIIOCOObI CPaBHEHUM;

3alUChIBaTh, CPABHUBATh, OKPYIJISATh 4YMCJIOBBIE JAaHHBIE PpEAJbHBIX
BEJIMYMH C MCII0JIb30BAaHUEM PA3HbBIX CUCTEM U3MEPEHMS;

COCTaBJIAITh M OLIEHUBATh PA3HBIMU CIIOCOOAMM YUCIIOBBIE BBIPAKEHUS IIPU
pelIeHNH MPAKTUYECKHX 3a/1a4 U 3a7a4 U3 IPYTUX YIEOHBIX TPEIMETOB

yMemb  GbINOIHAMb 3ANUCL YUCAA 6 NO3UYUOHHOU Ccucmeme
CuUCiIeHus;

NPUMEHAMb NPU peuleHuy 3a0a4 meopemuKo-4uciogble QyHKYuu:
yucno u cymma oerumeneti, pyukyuro Jilnepa,

NpUMeHSAMb NPU peueHuU 3a0ay yenuvie opoou;

NPUMEHAMb npu pewieHuu 3a0aUMHO20UNEHb] c
oelicmeumenbHbIMU U YerblMUu KO3 duyuenmamu;

811a0emsb NOHAMUAMU NPUBOOUMbBLIL U HENPUBOOUMbLI MHO2OUIeH U
NPUMEHAMb UX NPU PpeleHuU 3a0ay;

npumensmv npu pewenuu 3aday OCHOBHYIO meopemy aneeopul;
NpUMeHsmb  npu  pewlenuu  3a0ay  npocmeuiuiue  QyHKYuu
KOMNIEKCHOU NePeMeHHOU KaK 2eomempuieckue npeoopaso6anist

Ypaeuemm U Hepasencmea

CBoOosHO  omepupoBaTh  IOHATUSIMHM:  ypaBHEHHE, HEpPaBEHCTBO,
PaBHOCUJIBHBIE YPABHEHMsS M HEPAaBEHCTBA, YPAaBHEHHUE, SIBIAIOLIEECS
CIIEICTBUEM JIPYrOr0 ypaBHEHUS, YypaBHEHUS, pPABHOCWJIbHBIE Ha
MHOX€ECTBE, pAaBHOCUJIbHbIE TPe0Opa30BaHusl ypaBHEHUH;

pemath pasHble BHUIbl YPAaBHEHUN M HEPABEHCTB M HUX CHCTEM, B TOM
YHCclie HEKOTOpble ypaBHEHUs 3-i U 4-ii cTeneHei, 1poOHO-palliOHATIbHbIE
Y UppalvOHAJIbHBIE;

OBJIAJIETh OCHOBHBIMH THUIIAMU TOKa3aTEJbHBIX, JIOrapuPMUUECKUX,
MPPALMOHATIbHBIX, CTEIIEHHBIX YPaBHEHHUI 1 HEPABEHCTB M CTaHJapTHBIMU
METOJIaMH MX PELIEHUI U MPUMEHSTh UX MPU PELICHUH 3a/1a4;

IPUMEHATH TeopeMy be3y K pelleHnto ypaBHEHNH;

IPUMEHATH TeopeMy BueTa [u1sl perieHnst HEKOTOPbIX YPaBHEHUN CTENIEHU
BBIIIIE BTOPO;

MOHMMATh CMBICII TEOPEM O pPaBHOCUJIBHBIX W HEPaBHOCHUIIBHBIX
peoOpa3oBaHUAX YPaBHEHUM U yMETh UX JI0KA3bIBaTh;

BJIa/IETh METO/IaMU PEILLIEHUs] YPAaBHEHNI, HEPABEHCTB U UX CUCTEM, YMETb
BBIOMPATh METOJI peIIeHUs] 1 0O0CHOBBIBATH CBOH BBIOOD;

C600600HO onpedenamv mun u 6vl10UpAMb Memoo peuleHus
NOKA3AMENbHbIX U T02APUPMULECKUX YPAGHEHUI U HepPABeHCMS,
UPPAYUOHATLHBIX VpasHeHu u HepaseHcma,
MPUCOHOMEMPUUECKUX YPAGHEHULL U HEPABEHCME, UX CUCEM,
€80000HO peulams CucCmeMbl TUHEUHbIX YPAGHEHULL,

pewiamsb  OCHOGHble —MUNbl  VYPAGHEHUU U  HEePABEeHCME ¢
napamempamu,
npumMeHaAmb npu  peuwlenuu 3aday  Hepasercmea Kowu —

bynsaxosckoeo, bepnynnu,
umemv npeocmaegieHue O HEePABeHCMBAX Mexcoy CPeOHUMU
cmeneHHbIMU




B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

MCII0JIb30BaTh METOJI MHTEPBAJIOB ISl PELLIEHUS] HEPABEHCTB, B TOM YHCIIE
IpOOHO-pallMOHATIBHBIX M BKJIIOYAIONIMX B ce0s  UppalnuoHaIbHbIE
BBIPAKCHMS,;

pemaTh anredpandeckue ypaBHEHHs M HEPaBEHCTBA U UX CHCTEMBI C
napamMeTpamu anredpanyeckuM U rpapuuecKuM METOIaMH;

BJIAJIETh PA3HBIMU METOJIAMU J10Ka3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LCJIBIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBacMble YpPaBHEHUSIMH,
HEPAaBEHCTBAMHU U X CUCTEMAMHU;

CcBOOOJIHO UCIIOJIb30BaTh TOKAECCTBEHHbIE NTPEOOPA30BaHUs IIPU PEIICHUU
YpPaBHEHUU U CUCTEM YPAaBHEHUM

COCTAaBJISITh M pelIaTh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IIPHU
pENICHNH 33]1a4 JPYTUX YICOHBIX MMPEIMETOB;

BBIMOJHATh OIIGHKY MPaBIONOAOOUS pPEe3yabTaTOB, MOJIYy4YaeMbIX MPH
pEIlIeHUH Pa3INYHbIX YPaBHEHUN, HEPABEHCTB U UX CHCTEM IPHU PELICHUU
3a/1a4 APYTruX y4eOHBIX MPEIMETOB;

COCTaBIISITh M pEIlaTh ypaBHEHUS M HEPABEHCTBA C MapaMeTpaMu MpH
pelIeHnH 3aa4 JPYTUX Y4eOHbIX MPEeIMETOB;

COCTaBJISITh yPaBHEHHE, HEPABEHCTBO WJIIM WX CHUCTEMY, OIHCHIBAIOIINE
peaTbHyI0 CUTYallMi0 WIM TPUKIAJHYIO 3a7ady, WHTEPIPETHPOBATH
MOJIyYeHHBIE PE3YIIbTaThI;

WCIIOIB30BaTh MPOTPAMMHBIE CPEICTBA TMPU PEIIEHUU OTIEIbHBIX
KJIACCOB YPaBHEHUH M HEPABEHCTB

Dynxy

uu

Bnanere MOHATHAMHU: 3aBHCHMOCTH BEIWYMH, (DYHKIHS, apryMeHT |
3HaYeHne (QYHKIWHU, OOJACTb OINpENeIeHUsT M MHOKECTBO 3HAYCHUH
¢yHkuuu, rpaduK 3aBUCUMOCTH, Trpaduk (YHKIMH, HYIH (QYHKIUH,
NPOMEKYTKH  3HAKOIIOCTOSIHCTBA,  BO3pacTaHWE  Ha  YHCIOBOM
NPOMEXYTKe, yObIBaHME Ha YHCIOBOM IPOMEXYTKE, HauOojbllee H
HavMEHbIIEe 3HaueHHWe (QYHKIWM Ha  YUCIIOBOM  IPOMEXKYTKE,
nepuoauyeckas (pyHKIMs, MEepHOA, YeTHas U HedeTHas (PYHKIMU; YMETb
NPUMEHSTH STH MTOHATHUS TIPU PEIICHUH 3a]1aY;

BJIAACTh TIOHATHEM CTCIICHHAsA (I)yHKI_II/I}I; CTPOUTH €€ Fpa(l)I/IK U YMCTb

Bnademv nowsmuem acumnmomvl U ymems €20 NPUMEHImMb npu
peueHuu 3a0a4;

NPUMEHAMb Memoobl peueHus npocmeuuux ouggepenyuanvHbix
VPasHeHull Nep8ozo U 8Mopoco NOPAOKO8




IPUMEHSTH CBOMCTBA CTENIEHHON (DYHKIIUH MTPH PELICHUHN 33/1a4;

BIIAZICTh TOHATUSAMH TOKa3aTelabHAs (YHKIHSA, SKCIIOHEHTA; CTPOMTH HX
rpagyKu ¥ yMeTh NPHMEHSTH CBOICTBA IMOKAa3aTeNbHON (DYHKIUH HpU
pelIeHNH 3a1a4;

BJIaZIETh MOHATHEM Jorapupmudeckas (QyHKIHS; CTPOUTH ee TpaduKk U
YMETh HPUMEHSATh CBOMCTBA Jorapu(pMuueckol (GpyHKIMU MPHU PEIICHUU
3ajay;

BIAJCTh IMOHATHSIMU TPUTOHOMETpHYECKHE (YHKIUH;, CTPOUTH HX
rpagyKu ¥ yMETh NPHMEHITH CBOMCTBA TPUTOHOMETPUYECKUX (PYHKIIMI
IPU PELICHNH 33/1a4;

BJIJCTh TOHSATHEM oOpaTHas (QYHKIMS; NPUMEHSATh STO MOHSATHE HPHU
peIIeHNH 3a1a4;

NPUMEHATh T[PU PEIICHUM 3a/7a4 CBOMCTBAa (DYHKIHMH: YETHOCTB,
HEePUOANIHOCTh, OTPAHUUCHHOCTH;

NPUMEHSTH MIPH PELICHNUH 33124 MpeoOpa3oBaHus rpapuKoB (GyHKITHIA;
BJIAJICTh TMOHSATHSIMU YUCIIOBAs MOCIEAOBATEILHOCTD, apupMETHUECKasT U
reOMEeTPUYIECKasi IPOTPECCHs;

NPUMEHATH MIPU PELICHUH 33134 CBOWCTBA M NMPH3HAKH apu(PMETHIECKON
Y TEOMETPUYECKOHN MPOTPECcCHi.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

omnpeneNnaTh 1Mo rpadukaM W HCIOJIb30BaTh JAJS PELICHUS MPUKIAIHBIX
3aJa4 CBOWCTBA peasibHBIX IMPOLIECCOB M 3aBHCUMOCTEH (HaubOousbLINe U
HAaUMEHbBIINE 3HAU€HUs, NPOMEXKYTKH BO3pacTaHMsi M  yOBIBAHUS
(GYyHKLMHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACUMITOTHI, TOUKH Tepernoa,
HNEepUOA U T.I1.);

MHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTHUYECKOU
CUTYaLlUH;.

ONpeAeNnsaTh 1o rpadukam MpocTeUIINe XapaKTEPUCTUKU NEPUOANYECKUX
IpOIIECCOB B OWOJIOTUM, HKOHOMHKE, MY3bIKE, PaIHOCBS3U M Jp.
(amMmuTya, NEPUOJ U T.11.)

Inemenmul mamemamu

UeCK020 ananuza

Brnagerp  moHaTHeM ~— OecKOHEUHO  yOBIBarOIIas  TeoMeTpuYecKas
MPOTpeCCHsi U YMETh MPUMEHSTh €r0 P PEUICHUU 33]1a4;

MIPUMEHSTD ISl PEIIEHUS 3a/1a4 TEOPUIO TIPEJICTIOB;

BIANETh IIOHATUSAMUA OECKOHEYHO Oospline M OECKOHEYHO MaJible

—  Cs0b600mn0 enadems CMAaHOapmHuiM annapamom
MamemMamuyecko20 aHauu3a Oas  GbIYUCIEHUS NPOU3BOOHBIX
@DYHKYUU 0OOHOU nepemeHHOU;

— 8000010 NPUMEHANb annapant mMamemamuiecKkoco aHalu3a ons




YHCJIOBBIE TIOCIIEAOBATEIbHOCTH M YMETh CpaBHUBATh OCCKOHEYHO
Oosblre 1 OECKOHEYHO MaJlble TI0CIEJ0BATEIbHOCTH;

BJIAJCTh MOHATUSMH: MPOU3BOAHAS (PYHKIMH B TOYKE, MPOM3BOTHAS
byHKINY;

BBIYHUCIIATH IPOU3BOHBIE FIEMEHTAPHBIX (DYHKIMHA U X KOMOMHALIMI;
uccien0BaTh (PYHKIMM HA MOHOTOHHOCTb M 9KCTPEMYMBI;

CTpPOUTh TpaUKM W NPUMEHATh K PEIICHUI0 3a/1ady, B TOM 4YHCIE C
apaMeTpoM;

BJIAJICTh MOHATUEM KacaTelbHasl K TpapuKy QyHKIMHU U yMETh IPUMEHSTh
€ro IpHU PELICHUY 3a1a4;

BJIAJICTh MOHATUSAMU 1epBOOOpa3Hast (HYHKIHS, ONIPEICIIEHHBIA HHTErPal;
npuMeHsTh TeopeMy Hprorona—JleiiOHuIa 1 ee ciencTBus ISl pelIeHUs
3azad.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

pelaThb IMPUKIAAHbIC 3a1a4U U3 6I/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHH, SOKOHOMHUKH U
Apyrux ImnpeaAMETOB, CBsA3aHHBIC C HCCICHOBAHUECM XAPAKTCPHUCTUK
MponecCoB;

HHTCPHIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI

uccnedosanusi QYHKYull U NOCMpoeHusi 2pagukos, 8 mom ducie
uccned08anusl Ha 8bINYKIO0CMb,

onepuposamv NoHsmuem nepeooopazHoll (GYHKYuU OJisl peuleHus
3a0au;

0811a0emb OCHOBHbIMU C8edeHUsMU 00 unmeepanre Hviomona—
Jletibnuya u e2o npocmeuuiux npuUMeHeHusx,

onepuposams 8 CMAHOAPMHBLIX  CUMYAYUAX  NPOU3BOOHBIMU
8bICULUX NOPAOKOB,

yMemb NPUMEHAMb NpU peueHulr 3a0ay C8OUCMEa HenpepvléHbIX

@yuryuii;

yMemsv  NpUMEHAMb — Npu  pewleHuu  3a0ai  meopemvl
Beuepwmpacca;
yMemsb  GbINONHAMbL  NPUOTUNCEHHbIE — BLIYUCIEHUS  (MemOoObl

peutenus YpasHeHull, GblYUCTIeHUS ONPeOeleHHO20 UHMeSpana);
yMemsb NpUMEeHAMb NPUNOJCEHUE NPOU3BOOHOU U ONPEeOeeHHO20
UHmMezpana K peuleHuio 3a0ay eCmecmeo3HaHus,

6nademsv NOHAMUAMU 8MOPAsl NPOU3BOOHAS, BLINYKIOCMb 2pauKa
@yHKYUU U yMemb Ucciedo8ams QYHKYUI HA 6bINYKIOCHb

Komﬁunamopuka, 6EPOAMHOCMb U CmamucmuKa, Jiocuka u meopus epad)oe

OnepupoBaTb ~ OCHOBHBIMM  ONMCATEIIbHBIMU  XapaKTEPUCTUKAMHU
YHCIIOBOTO Ha0Opa, TMOHATHEM TeHepallbHas COBOKYIMHOCTh M BBIOOPKOM
U3 Hee;

OTIepUPOBATh TMOHATHSIMH: YAaCTOTa U BEPOATHOCTH COOBITHSA, CyMMa H
MPOU3BEJICHUE BEPOSITHOCTEH, BBIYHMCIATH BEPOSTHOCTH COOBITHM Ha
OCHOBE MOJICYETa YNCIIa UCXOJI0B;

BIIAJICTh OCHOBHBIMH MOHSATUSIMHA KOMOMHATOPUKH U YMETh X MPUMEHSITh
MIPU PEIICHUH 3a/1a4;

UMETH MPEJICTaBlIeHNE 00 OCHOBAX TEOPUU BEPOSATHOCTEH;

UMETh TMpPEACTaBICHUE O JUCKPETHBIX W HEMPEPHIBHBIX CIYYaHBIX
BEJIMYMHAX U PACIPEICNICHUSX, O HE3aBUCUMOCTHU CITyYalHbIX BEJIUYUH;
UMETh TIPE/ICTABJIEHHEe O MAaTeMAaTHYEeCKOM OXHIAHWUM U JUCIIEPCUHU
CIIyYalHBIX BEJIUYUH;

MMETh TPEACTABICHHE O COBMECTHBIX pACHpPEACNICHUSX CIy4dailHbIX
BEJINYMH;

Hmemdv npedcmasnenue o yeHmpanibHol npedeibHoll meopeme;
umemv  mpeocmasieHue O  8blOOPOUYHOM  KOIDpuyuernme
Koppenayuu u TUHeUHoU pecpeccuu,

umemv npeocmasneHue O CMAMUCMUYECKUX —2unome3ax u
nposepke CMamucmu4ecKkoll 2unome3svl, 0 CMamucmuKe Kpumepus
U ee ypogHe 3Ha4UMOCMIL,

uMemv npeocmagieHue 0 Céa3U IMIUPUYECKUX U MeOPemUdecKux
pacnpeoeneHull;

umemsv npeocmasieHue 0 KOOUPOBAHUU,
08oUUHOM Oepese;

871a0emsb OCHOBHLIMU NOHAMUAMU — meopuu epagos (epag,
gepuiuna, pebpo, cmeneHv GepuiUHbl, NYMb 6 2page) u ymems
NPUMEHAMb UX NPU peueHuy 3a0ay;

umems npeocmagieHue 0 O0epebiAx U yMemv HPUMEHAMb Npu
peuterHuu 3a0ay;

OB0UYHOU  3ANUCU,




NOHMMAaTh CYThb 3aKOHa OOJIBIIMX 4YHCET M BBIOOPOYHOIO MeETOoJa
U3MEPEHUS BEPOATHOCTEH;

UMETh IPEICTAaBICHUE O HOPMAJIBHOM DACIPENCICHUM U IpUMEpax
HOPMAaJIbHO PACIPENEICHHBIX CIIydYalHbIX BEJINYNH;

MMETH NPECTABICHUE O KOPPEIALMY CIIy4alHbIX BEJIUYMH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBIUHCIISTH WM OLICHUBATH BEPOSTHOCTH COOBITHIA B pEaIbHOM JKU3HH;
BBIOMPATHh METOIbI IMTOIXOSIIETO IPEACTABICHHS B 00PaOOTKH TaHHBIX

enademov — NOHAMUEM  C6A3HOCMb U YMemb
KOMNOHEHMbl CA3HOCMU NPU peuleHul 3a0a4;
yMemb 0CYueCmensims nymu no pebpam, 06xoosl pebep u sepuium
epagha;

umMemsv npeocmasienue 00 dNePOBOM U 2AMUTLINOHOBOM NYMU,
umemsv npeocmasgieHue 0 MpPYOHOCMU 3A0aUU HAXOHCOEHUS
2aMUTLINOHO8A NYMU,

81a0emsv NOHAMUAMYU KOHEYHble U CUemHble MHOMCECm8a U yMems
UX NPUMEHSMb NPU PEULeHUU 3A0aY,

YyMemb NPUMEHAMb Memoo0 MAMeMamuieckol UHOYKYUU,

yMemb npumensms npunyun Jupuxie npu pewenuu 3a0ay

NPUMEHANb

Texcmoevie 3a0auu

Pemrate pa3Hble 3a/1a4 OBBILIEHHON TPYAHOCTH;

aHAM3UPOBATh YCIOBHE 3aJaud, BBIOMPATh ONTHMAIBHBIA METOX
peueHus 3a/1a4u, pacCMaTpUBasi pa3IMuYHbIE METOIBI;
CTPOUTb MOJEIb pELIEHUs 3aJadd, HPOBOAUTH
paccyXIeHHUs [IPU PELICHUHN 33a4H;

pemate 3amauu, TpeOyroue nepedopa BapHaHTOB, MPOBEPKH YCIOBUH,
BbIOOpa ONTUMAIBHOTO PEe3yJIbTaTa;

J0Ka3aTCJIbHbIC

Ymemw pewams pasnvie 3a0auu nogviuienHol mpyoHocmu,

yMemb  AHATUUPOBAMbL  YCI08Ue  3aA0ayl, 8b1OUpams
ONMUMATILHBILL  MemoO — peuwleHus  3a0auu,  paccmampueads
PA3IUUHbIE MEMOObL,

yMems — Cmpoums  MOOelb  peuleHus  3a0adu,  npooouniv

00KA3amenbHble paccyHcOeHUss NPU peueHuu 3a0ayu,
enadems Memooamu peuieHus 3aday, mpeobyruwux nepebopa

— aHaNM3MpOBaTh U MHTEPIPETUPOBATH MOJYUYEHHBIE PEILIEHUS B KOHTEKCTE 6apuanmos,  npoeéepKu  YCIO6ull,  6bl6Opa  ONMUMANLHOO
yCIIOBUS 3a]aui, BEIOMpATh pelIeHus], He IPOTUBOPEYAIINe KOHTEKCTY; pezyrbmama.
— TEepeBOAMTH IPH PELICHUH 3a/1a4l HHPOPMALIMIO U3 OHON (POPMBI 3aITUCH
B JIPYT'YIO, MCIIOJNIb3YsI IPU HEOOXOAMMOCTH CXeMbl, TaOIuIlbl, Tpauki,
JarpamMmbl.
B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:
— peuiath NPaKTUYECKUE 3a/1a4U U 3a/1a4 U3 APYTUX NPEAMETOB
Hcmopus u memoost ¢ mamemamuxu
— Hwmers mpencraBneHye o BKIIA/IE BBIAAIOIIUXCS MAaTEMaTHKOB B Pa3BUTUU | — [lpumenamv — mamemamuueckue  3HAHUA K UCCLE008AHUIO

HaYKU:

MOHMMATh POJIb MaTEMaTUKU B pa3BuTuu Poccuu;
UCIIOJIb30BaTh ~ OCHOBHBIE ~ METOJBI  JI0Ka3aTeNbCTBa,
JI0KAa3aTeNbCTBA U BHIMOJIHATH OPOBEPIKEHNUS;

IPUMEHSATH OCHOBHBIE METO/bI PELIECHHSI MATEMAaTHYECKUX 3a]1a4;
HAa  OCHOBE  MaTeMaTHYeCKHX  3aKOHOMEPHOCTeH B

MIPOBOJIUTH

npuposie

OKpyJcalouje2o mMupa (Mooeruposanue @U3UYECKUX npoyeccos,
3a0a4u IKOHOMUKU).




XapaKTepU30BaTh KpPacOTy M COBEPUICHCTBO OKPYXKAIOIIETO MHpa U
MPOU3BEJECHUI UCKYCCTBA;

NPUMEHSATh NPOCTEUIINE TMPOTPAaMMHBIE CpPEJICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTCMBI ITPU PCHICHUN MATCMATUYCCKUX 3aJay;
MOJIb30BAThCS MPUKIIAIHBIMU MPOTrpaMMaMH U POTrpaMMaMH CUMBOJIBHBIX
BBIYUCIICHUH JUI UCCIIEIOBAaHHSI MATEMATUYECKUX OOBEKTOB.

JIMYHOCTHBIE PE3YJIBTATBI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

KPUTHYHOCTH MBIIIUICHHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTJINYATh THIIOTE3Y OT (DaKTa;

TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH JIMAJIOT C IPYTUMH JIIOABMHU, JOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOAUTH OOIINE 1IeTTH U COTPYAHUYATh JJIs
WX JIOCTHXKEHUS,

HABBIKU COTPYJHUYECTBA CO CBEPCTHUKAMHU, TETHbMH MIIAIIEr0 BO3pacTa, B3POCIBIMU B 00pa30BaTEIbHOM, 00IIECTBEHHO MOJIE3HOU, y4eOHO-

U CCJIEZIOBATENIbCKOM, TPOEKTHOM U IPYTUX BUAX AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSKEHUU BCEH )KU3HU; COHATEIILHOE OTHOIICHUE K
HETPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIICITHOHN MPOo(eCcCHOHATBHON U 00IIECTBEHHOH 1S TETbHOCTH;

ACTETHYECKOE OTHOIICHHE K MUPY, BKITFOUAsl 3CTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO TBOPUECTBA;

OCO3HAHHBII BBIOOp Oyaymied mpodeccuu M BO3MOXKHOCTH pealn3alliil COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OTHOLICHHE K MPO(ecCHOHATBHOM
JESTENIbHOCTH KaK BO3MOKHOCTH Y4aCTHs B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIECTBEHHBIX MPOOIEM-

METAIIPEJMETHBIE PE3YJIbTATBI

1. PeryasituBHble YY/I:
CaMOCTOSTENIbHO ONPEENATh LEH, 33aBaTh apaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO ONPEAEIIUTb, YTO 11€JIb JOCTUTHYTA;
OIICHUBATh BO3MOXHBIEC MOCIEACTBUS JIOCTUKEHUS IMOCTABICHHON 1M B JIEATEILHOCTH, COOCTBEHHOM KU3HU M KU3HU OKPYKAIOUIUX JIOJIEH,
OCHOBBIBASICh Ha COOOPaKEHUSAX STUKH U MOPAJH;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BATEIHHON IEITETHHOCTH U )KM3HEHHBIX CUTYAIUsX;
OIICHMBATh PECYPCHI, B TOM YHCIIE BpEeMs U APyTryue HeMaTepuaabHbIe PeCypChl, HEOOXOAUMBIE JIJIsl TOCTUKEHUS TTIOCTABICHHOMN IENH;
BBIOMPATH MYTh JOCTIKEHUSI 1I€JIU, TFITAHUPOBATH PEIICHUE TTOCTABICHHBIX 3a/1a4, ONTUMU3UPYS MaTepuaIbHble 1 HEeMaTepUalbHbIE 3aTPaThI,
OpraHu30BBIBATH A((HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHYKEHUS ITOCTABJICHHOM 11ETH;
COTIOCTABJIATH TIOJYUYEHHBIN PE3YNIbTAT JIEATETLHOCTH C TIOCTABIICHHOMN 3apaHee IENbIO.

2. Ilo3naBaTeabubie YY/I:
MCKaTh ¥ HAXOJUTh OOOOIICHHBIE CITOCOOBI PEIICHUS 3ajad, B TOM YHCIIE, OCYIIECTBISATh PA3BEPHYTHIH HH(POPMAITMOHHBIA ITOMCK M CTABUThH HA
€ro OCHOBE HOBBIE (Yy4eOHBIEC U TTO3HABATENILHBIC) 3a/1a4H;
KPUTHYCCKH OIICHWBATh W HWHTEPIPETHPOBATH HMH(POPMAIMIO C pa3HbIX MO3MWIMKA,  pacro3HaBaTh W (PUKCHUPOBATH MPOTHBOPEYHS B




UH(POPMALIMOHHBIX HCTOUYHUKAX;

UCIIOJIB30BaTh Pa3IHYHBIE MOEIbHO-CXEMATHUCCKHE CPEACTBA JUIS MPEACTABICHHS CYIICCTBEHHBIX CBS3CH M OTHONICHHWM, a TakKXKe
IPOTHBOPEYHA, BBISBICHHBIX B MHPOPMALMOHHBIX HCTOUHUKAX;

HAXOJUTh W TPUBOJUTH KPHUTUYECKHE aAPIYMCHTHI B OTHONICHMM JCHCTBMH M CYXKAEHHH IPYroro, CIIOKOWHO M Pa3yMHO OTHOCHUTBCS K
KPUTUYCCKUM 3aMEUYaHUSIM B OTHOIICHUH COOCTBEHHOIO CYXJICHUS, paCCMaTPUBATh MX KaK PeCypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOJUTh 3a PaMKH y4eOHOTO MpeaMeTa M OCYIIECTBJISATH IIE€JCHANPABICHHBIN MOMCK BO3MOXHOCTEH JUIS IMIMPOKOrO MEPEHOCa CPEICTB H
CII0COOOB JCHCTBUSL,

BBICTPAMBaTh HMHIMBHIYaIbHYIO O0Opa30BaTEIbHYI0 TPACKTOPHIO, YUYHTHIBAs OTPAHUYECHHS CO CTOPOHBI JIPYTHX YYaCTHUKOB M PECYPCHBIC
OrpaHUYCHUS;

MCHSTDH U YAE€P/KUBATh Pa3HbIE MO3KMIIMK B IIO3HABATEIBHOMN JIEATEIHHOCTH.

3. KommyHukaTuBHbie YV JI:
OCYIIECTBIISITH JIETIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIHBIMU (KaK BHYTPU 00pa30BaTeIbHON OpPraHU3allld, TaK U 3a ee
npejesiaMu), moAOUpaTh MAPTHEPOB JJIsl EJIOBOM KOMMYHHMKAIIUU MCXOMAS U3 COOOpaKE€HUN Pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE JTMYHBIX
CUMIIaTUI;
MPU OCYIIECTBJICHUH TPYIIIOBON pabOThl OBITh KaK PYKOBOIUTEIEM, TaK M WICHOM KOMaHJIbI B Pa3HbIX pOJIIX (reHepaTop HUACH, KPUTHK,
WCIIOJTHUTEIb, BBICTYMAIOIINMA, SKCIIEPT U T.J1.);
KOOPJMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHSX PEATLHOTO, BUPTYaTHhHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BAaHHEM aIeKBATHBIX (YCTHBIX U MUCHbMEHHBIX ) S3bIKOBBIX CPECTB;
pacrno3HaBaTh KOH(PIMKTOTEHHBIC CUTYallMHd W TPEAOTBpAIIaTh KOHMIUKTHI 0 UX aKTUBHOU (a3bl, BEICTPAUBATh JICJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAIIIIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY)KJICHUH.

1.4. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITIPEJAMETA
MATEMATHUKA Moayas «K'EOMETPUS».

11 kiaacc




Yriy0JeHHblIil yPOBeHb

BhInyckHUK HayduTCs

Bbll’lyCKHuK noay4un 603MOMNCHOCIMb HAYYUIMbCA

PE3VYJIBTATBI
OCBOEHNS JUJIst YCIEIIHOTO TIPOIODKEHUS] 00pa30BaHUs
MPEJIMETA TI0 CIEIHATBHOCTSIM, CBSI3aHHBIM C PUKJIAIHBIM

HCITIOJIB30BAHUEM MAaTCMaTUKU

s obecneuenus 603MONCHOCMU YCNEUHO2O
npoooadNCeHUs 0OPA308AHUS NO
CNeYUATbHOCMAM, CEA3AHHbIM C
ocyujecmenenuem HayuHol U ucciedo8amenbckoll
OesimenbHOCIU 8 0OIACTIU MAMEMAMUKY U
CMEMHCHBIX HAYK

OBYYAIOIIMUMCSI HAYUUTCSI

| OBYYAIOIIMMCS NOJYUYUT BO3MOKHOCTb HAYUHTBCSI

HPEJIMETHBIE PE3YJIBTATHI

T'eomempusn

Bnamets TeOMETPUYECKMMHU TOHATUSMH TIPU  PEIICHHH
NPOBE/ICHUN MaTEMATHYCCKUX PACCYKICHHIA;

CaMOCTOSITEIILHO (DOPMYITHPOBATH ONPEACICHUSI TCOMETPHUSCKUX (DUTYD,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOWCTBAX WM MPU3HAKAX T€OMETPUUCCKUX
buryp u 0O0OCHOBBIBATH WJIM ONpOBEpPraTth Hx, 0000maTh WM
KOHKPETH3UPOBATh PE3yIbTaThl Ha HOBBIX Kjaccax (Uryp, MPOBOJIUTH B

3ama4 U

HECIIOKHBIX ~ Cllydasix  Kiaccupukauuioo  Quryp 1Mo  pasin4yHbIM
OCHOBAHUSIM;
UCCIIeIoBaTh YepTEX M, BKIOYas KOMOWMHAIMMU GUryp, HU3BIEKaTh,

HMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH()OPMAIUIO, TPEACTABICHHYIO
Ha YepTexax;

pemiath 3aJayd TEOMETPHUYECKOro COJAEp)KaHus, B TOM 4HCIE B
CUTyallUsiX, KOTJa aJrOpPUTM pEIICHUs He CIeAYyeT SIBHO W3 YCIIOBUS,
BBITIOJIHATh HEOOXOMUMBIE JUISI PpEIIeHUS 3aJa4d  JIOTIOJIHUTEIbHBIE
MOCTPOEHHUS, UCCIIEI0BaTh BO3MOXKHOCTb IIPUMEHEHUs TeopeM U (HopMyi
JUTSL peIIeHUs 3a/1a4;

yMeTh (JOPMYIIMPOBATH U JOKAa3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHHUS;
BIAJCTh  TOHATHAMU  CTEPEOMETPUHU: TpU3Ma, MapayyieNenumnes,
nUpamMuIa, TeTpadap;

UMETb MPEACTABICHUS 00 aKCUOMaX CTEPEOMETPUH U CIEACTBUSAX M3 HHUX
U YMETb IPUMEHSATH UX MIPU PELICHUHN 33/1a4;

YMETh CTPOUTH CEUEHHS] MHOTOTPAaHHUKOB C MCIIOJIb30BAHUEM PA3ITUIHBIX

Hmemsb npedcmasnenue 06 akcuomMamuueckom memooe;

611A0eMmb NOHAMUECM 2eOMEMPUUECKUE MeCd MOYeK 8
nPOCMpAancmee u ymens RPUMEHSMb Ux OJis PeUeHUst 3a0ad,
YyMemb NPUMEHAMb 0I5l PeUuleHUs 3a0ay C80UCMEa NIOCKUX U
08YSPAHHBIX Y2ll06, MPEXSPAHHO20 Veld, MeopemMbl KOCUHYCO8 U
CUHYCO8 OJISL MPEXSPAHHO20 Yeld;

811a0emsb NOHAMUEM NEPREHOUKYIAPHOE CeUEHUE NPUIMbL U YMEmb
NPUMEHSIMb €20 NPU PeuleHUul 3a0ay,

uMemv npedcmasienue 0 080UCMEEHHOCIU NPABUIbHBIX
MHO202PAHHUKO8,

811a0emsb NOHAMUSIMU YEHMPALbHOE U NAPATIETbHOE
nPoeKMuposane u NPUMEHIMb UX NPU NOCMPOCHUU CEeYEHULL
MHO202PAHHUKOS MEMOOOM NPOEKYULL;

uMemb npedcmasieHue 0 pa3eepmre MHO202PAHHUKA U
Kpamuatiuem nymu Ha NO8ePXHOCHU MHO2OSPAHHUKA,

uMemvb nPeocmasiienie 0 KOHUYECKUX Ce4eHusx;

uMemv npedcmasiienie 0 Kacarwuxcs cepax u KomMounayuu mei
BPAWEHUSL U YMemb NPUMEHANMb UX NPU PeuleHul 3a0ad,
NPUMEHSIMb NPU PEUUEHUU 3A0aY YOPMYLY PACCMOSHUSL OM MOYKU
00 niockocmit;

611a0emsb PA3HbLIMU CNOCODAMU 3A0AHUS NPIMOU YPACHEHUSMU U




METOJI0B, B TOM UHUCJIE U METOJIA CJIE/OB;
UMETh IMPEJICTABICHUE O CKPEIIMBAIOUIMXCS MPSAMBIX B MPOCTPAHCTBE U
YMETb HAXOJUTh YTOJl U PACCTOSIHUE MEKAY HUMU;

IPUMEHSTh TEOPEMBl O NAPaUIEIbHOCTU MPSAMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE IIPU PEILIECHUU 3a/ay;

yYMEThb MNPUMEHATh MapajlIeIbHOE IPOCKTUPOBAHUE I H300pakeHUs
uryp;

YMETb TNPUMEHATh MEPHEHIUKYIIPHOCTH MPSAMOM M IUIOCKOCTH IIpU
peLIeHUH 3aJay;

BJIQ/IETh MOHATHUAMU OPTOIOHAJIbHOE IPOEKTHPOBAHUE, HAKIOHHBIE U HX
IPOEKLUH, YMETh MPUMEHATh TEOPEMY O TpeX MEPHEHAMKYISApaxX IpH
pEeLIeHUH 3a/]a4;

BJIAQJIETh TOHATUSMHU pacCTOSHUE MeXay (uUrypamu B HPOCTPAHCTBE,
o0UIMil MepHneHAMKYISIp [BYX CKPEIIMBAIOIIMUXCS NPSIMbIX U YMETb
IPUMEHSATh UX MIPU PELICHUH 3a/a4;

BJA/J€Th TOHATHEM YIrojd MEXAYy NpSAMONM U IUIOCKOCTBIO M YMETb
IPUMEHSTh €ro IIPU PEIICHUH 3a/ay;

BJIAJCTh MOHATUAMHU JABYIPAHHbBIM YroJl, yroil MeXAy IUIOCKOCTSIMH,
HEepIEHIUKYIIAPHbIE IUIOCKOCTH U YMETh NPUMEHSATh UX NIPU pEIIEeHUH
3aja4;

BJIA/IETh NOHATUAMM IIpHU3Ma, NapajljIesICNuIe]] U NPUMEHITh CBOMCTBA
napajuleIenueia Ipyu pelieHnH 3a1ay;

BJIa/IETh MOHSTHEM MPSIMOYTOJIbHBIN Mapajielenurne]] U MPUMEHSITh ero
IIpU pEIICHUH 3a/]a4;

BJIA/IETh MOHATUSAMHU NMHUPAaMUAA, BUIBI MUPAMU, JIEMEHTHl IPABHIBHOU
NUPAMUJIBI U YMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;

MMETH MPECTABIEHUE O TeOpEME Diliiepa,IpaBUIbHBIX MHOIOIPaHHUKAX;
BJIQ/IETh TIOHATHUEM IUIOIIAAN IMOBEPXHOCTEH MHOIOIPDAaHHUKOB M YMETb
INPUMEHSTDH €r0 IIPY PELICHUN 3a/ay;

BJIQJIETh MOHSATUSAMU TeJa BpallleHus (LUIUHAP, KOHYC, map u cdepa), ux
CEUEHHUS U YMETh IPUMEHSITh UX MPU PELICHUH 3a/1a4;

BIAJ€Th MOHATUSMM KacaTelabHblE MpPSIMbIE U IUIOCKOCTH M YMETb
IPUMEHATH U3MPU PELIECHUU 3a/1a4;

UMETh MpPEACTABICHUS O BIHUCAaHHBIX M OMHMCAHHBIX cdepax U YMETb
NPUMEHSTh UX MPU PEeICHUH 3a/1a4;

yMemyb NpUMEeHAMb NPU peulenuu 3a0a4;

NPUMEHSIMb NPU Peueruu 3a0a4 U O0KA3amenbCmee meopem
BEKMOPHDBILL MEMOO U MEMOO KOOPOUHAN,

umemsv npedcmasierue 06 aKkcuomax oovema, NPUMeHsIms
Gdopmynvt 00beMO8 NPAMOY20IbHO20 NApaliesienunedd, NPUmMbsl u
nUPaAmMuobl, mempas’opa npu peueHuu 3a0ay;

npUMeHsmMb meopemvl 00 OMHOUWEHUSIX 00bEMO8 NPU peLueHUU
3a0au;

NPUMEHAMb UHMe2Pal OJisl BbIYUCTIEHUsSL 00BEeMO8 U NOBEPXHOCEll
mei 8pawyeHusl, GbIYUCIeHUS. NIOWAOU CheputecKo2o nosca u
00veMa Waposo2o Ciosl;

umemv npedcmasierHue 0 0BUNCEHUSIX 8 NPOCMPAHCMEE.
napanieibHoM nepeHoce, CUMMEmMpuLU OMHOCUMENbHO NIOCKOCHU,
YEHMPALIbHOU CUMMEMPUL, NOBOPOME OMHOCUMETbHO NPIMOLL,
BUHMOBOU CUMMEMPUL, YMEMb NPUMEHSMb UX NPU PeuleHuU
3a0ay,

umemv npedcmasienue 0 niowaou OpMoO2OHAILHOU NPOEKYULL;
umemv npedcmasierHue 0 MpexepaHHomM U MHO20SPAHHOM yaie U
NPUMEHAMb CEOUCMBA NILOCKUX Y2l08 MHO20SPAHHO20 Yaild NPU
peuteHuu 3a0a4;

uMems npeodcmasiieHus 0 NpeoopPa308anuu NOO0OUsL, 20MOMemuu
U ymems NPUMEHIMb UX NPU PeueHul 3a0ady;

yMemb peuams 3a0ayu Ha NI0CKOCIU Memooamu
cmepeomempui;

yMemb NpUMeHmMb hoOpMYIbl 00beMO8 NPU peueHuu 3a0ay




— BIAJETh NOHATUAMH 00beM, 00bEMbl MHOTOTPAHHUKOB, TEJl BPALICHUS H
NPUMEHSTH UX MPU PELICHUHU 33/1a4;

— UMETh MpEJCTaBICHHE O pPa3BepTKe IWIMHApPAa M KOHYCA, IUIOIIAAN
HOBEPXHOCTU LWJIMHJAPA M KOHYCa, YMETh MPUMEHSATh MX MPU PEIICHUU
3ajay;

— UMETh NpEJCTaBICHHE O IJIOMmaan cepbl U yMeTb NPUMEHATH €ro Ipu
pelLIeHuN 3a/1ay;

— yMETh peurarh 3a7a4u Ha KOMOWHAIIMM MHOTOTPAaHHUKOB U TEJI BPaIllCHUS;

— WMETh MpPEJCTaBIEHHE O IMOJOOMH B TNPOCTPAHCTBE M YMETh pEIIATh
3a7]a4d Ha OTHOIICHHE OOBEMOB M IUIOLIA[eH MOBEPXHOCTEH MOJOOHBIX
buryp.

B noeceonesnoil scusnu u npu u3yueHuu Opyux npeomemos:

— COCTaBJATh C HCIOJB30BAHMEM CBOHCTB TE€OMETPHUECKUX (UTYP
MaTeMaTHYECKUE MOJCITH JUIsl PeIICHHsI 3a/1a4 MPAKTUIECKOr0 XapaKTepa
M 33Ja4 U3 CMEXHBIX JUCHUILUIMH, UCCIIEIOBATH MOJYyYEHHBIC MOJCITH U
UHTEPIPETHPOBATH PE3YNIbTAT

Bexmopul u koopounamul 6 npocmpancmee

— Brnagers NOHATHAMU BEKTOPBI U MX KOOPAUHATHL; —  Haxooums obvem napannenenuneda u mempasopd, 3a0aHHbIX

—  yMETb BBINOJHATH ONEPAIMU HaJl BEKTOPaMHU; KOOPOUHAMAMU CBOUX BEPUIUH,

—  HCIIOJIb30BaTh CKAJSIPHOE MPOU3BE/ICHHE BEKTOPOB TPH PEIICHUH 33/1a4; — 3a0a6amb NPAMYIO 6 NPOCMPAHCMEe;

— NPUMEHATH YPaBHEHUE IUIOCKOCTH, (OPMYJITY PACCTOSHHUS MEX/Y TOUYKAMHU, —  HAXooumv paccmosnue om moyKku 00 NIOCKOCHU 6 Cucmeme
ypaBHeHHE cepbl PH PELICHUH 3a/1a4; KoopouHam,

— TMPHUMEHATH BEKTOPBI U METOJ] KOOPJWHAT B MPOCTPAHCTBE TPH PEIICHUN 337184 —  HAX00UMb pACCmMosiHue Mexcoy CKPeuwUBarOUWUMUC NPIMbLMU,

3A0AHHBIMU 8 cUCmeMe KOOPOUHAMm

JIMYHOCTHBIE PE3YJIBTATHBI

—  ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH,

— KPUTHYHOCTH MBIIIUICHHS], YMEHUE PACTIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3BbIBAHUSI, OTJINYATh TUIIOTE3Y OT (haKTa;

— TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JPYTUMHU JIObMH, JOCTUTATh B HEM B3aUMOIIOHUMAHMS, HAXOIUTh OOIIHME LEIH U COTPYIHUYATh AT
WX JIOCTHOKEHUS;

— HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETHMHU MIIAJIIIETO BO3pAcTa, B3POCIBIMU B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-
MCCIIEIOBATEIHCKOM, TPOCKTHOM M IPYTUX BUIAX JIEATEILHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HAa MPOTSKEHUU BCEH )KM3HU; CO3HATEIILHOE OTHOIIIEHUE K
HEIMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIIEITHOM MPOo(heCCHOHATBHON U 00IIeCTBEHHOU IeATeTbHOCTH;

— DCTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAsl ICTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO TBOPUECTBA;

— OCO3HaHHBIA BBIOOP Oymaymield mpodeccuu U BO3ZMOXKHOCTh peaM3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K MPOGeCcCHOHATHHOU




ACATCIIbBHOCTH KaK BO3MOXHOCTH YUACTHUA B pCIICHUU JIMYHBIX, OGH.[GCTBGHHI:IX, TroCyaapCTBCHHBIX, O6H.[€CTB€HHI>IX HpOGHGM-

METAIIPEAMETHBIE PE3YJIbTATBI

1. PervasituBHble YYJI:
CaMOCTOSITEIIbHO ONIPENIETIATh 11EJIH, 3a]1aBaTh MapaMeTPpbl U KPUTEPUH, TI0O KOTOPBIM MOXHO OIPEACIIUTD, YTO 11E€JIb JOCTUTHYTA,;
OIICHUBATh BO3MOJKHBIC IMOCIIECTBUS JOCTHKEHUS TTOCTABICHHOW e B JCSATEILHOCTH, COOCTBEHHON KU3HU W KU3HU OKPYKAIOIIMX JIIOJICH,
OCHOBBIBASICh HAa COOOPaKCHUSIX 3TUKU U MOPAJIH;
CTaBUTH ¥ POPMYITHPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BATEIILHON IEATETHHOCTH U )KU3HCHHBIX CUTYAIUSX;
OIICHUBATH PECYPCHI, B TOM YHUCJIC BPEMS U IPYTHe HEMAaTepUAIbHbBIE PECYPChI, HEOOXOAUMBIC JIJIsl JOCTHIKEHHUS MTOCTABJICHHOM 11EIIH;
BBIOMPATH MYTh JOCTHKEHUS 1I€JIU, TJIAHUPOBATH PEIICHUE TTOCTABJICHHBIX 33]1a4, ONTUMU3UPYS MaTepuaIbHble U HEMaTepUalbHbIE 3aTPaThI,
OpraHU30BBIBaTh 3PHEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHIKEHUS ITOCTABICHHOM 11T,
COTIOCTABJIATH MOJYUYEHHBIN PE3YJIbTAT JIEATEILHOCTH C MOCTABIIEHHON 3apaHee 1EbIO.

2. Ilo3naBaTteabHble YV /I:
UCKaTh ¥ HAXOJUTh O0OOIICHHBIE CITIOCOOBI PEIICHUS 3ajad, B TOM YHCIIE, OCYIIECTBISTh Pa3BEPHYTHIH HH(POPMAITMOHHBIA ITOUCK M CTABUTh HA
€ro OCHOBE HOBbIE (yueOHbIEC U TO3HABATENILHBIC) 3a/1a4H;
KPUTHYCCKH OIICHWBATh W HWHTEPIPETHPOBATh HMH(POPMAIMIO C pa3HbIX MO3MWIMKA,  pacrno3HaBaTh W (PUKCUPOBATH TPOTHBOPEYHS B
WH()OPMAIMOHHBIX HCTOYHHKAX;
WCIIOJb30BaTh PAa3JWYHbIE MOJIEIbHO-CXEMATUYECKUE CPEACTBA JUISI TPEACTABICHUS CYIIECTBEHHBIX CBSA3€H M OTHOIICHUM, a TaKkKe
MIPOTUBOPEYHH, BBISIBJICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHKAX;
HaXOAUTh W TMPUBOJHWTH KPUTHUYECKHE APTYMEHTHl B OTHOIIECHHHM JEHUCTBUM W CYXJIECHHH APYroro; CHOKOMHO W Pa3yMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIIEHUU COOCTBEHHOTO CY)KJIEHHUS, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTh 32 PaMKH y4ye€0OHOTO TpeAMeTa W OCYIIECTBIATH IEJCHANPABICHHBIA MOUCK BO3MOXKHOCTEH JUIsi UIMPOKOTO MEpPeHoca CPelCTB U
cImoco0OB AEHCTBHS;
BBICTPAWBaTh WHIUBUYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUYUTHIBAsl OTPAHMYEHUS] CO CTOPOHBI JIPYIUX YYaCTHHUKOB W PECYPCHBIC
OTpaHUYCHUS;
MEHSTh U YAEPKUBATH PA3HbIE MTO3UIUU B IO3HABATEILHON JEATEIIBHOCTH.

3. KommynukaruBubie YV JI:
OCYIIECTBIISATh JEIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMH (KaK BHYTPU 00pa30BaTEeIbHOW OpraHU3alllH, TaK U 3a €€
npeenaMu), To0NpaTh MapTHEPOB IS 1eJIOBOM KOMMYHHMKAIIMH MCXOMS U3 COOOpaKeHUU pe3ylbTaTUBHOCTU B3aUMOJICHCTBUS, a HE JTUYHBIX
CHMIIATHH;
IPU OCYIIECTBICHUH TPYNIOBON pabOThl OBITh Kak PYKOBOAMUTEIEM, TaK M WICHOM KOMAaHIbl B Pa3HBIX POJSAX (T€HEpaTop HAeH, KPHUTHUK,
WCITOJTHUTEIIb, BBICTYIAIOIITUH, IKCIIEPT H T.1.);
KOOPJMHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;
pPa3BEPHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIH30BAHUEM aJICKBATHBIX (YCTHBIX U MUCHMEHHBIX ) SI3BIKOBBIX CPEJ/ICTB;




— pacmo3HaBaTh KOH(M)IMKTOI€HHBIE CHUTYallMd M MPEJOTBpalaTh KOHQIUKTHI 0 UX aKTMBHOH (ha3bl, BEICTPAaWBaTh JIEIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAIIHIO, N30erasi JUYHOCTHBIX OLIEHOYHBIX CYXIECHUM.

I1.1. COAEP’ KAHUE YYEBHOI'O ITPEJIMETA:
MATEMATHUKA (Moayabs «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»)

10 KIIACC
Yriay0a€éHHbIN YPOBEHb

JleiCTBUTEJIbLHBIC YHUCJIA

[TonsiTue HatypasbHOTO yncia. MHO)kecTBa yncen. CBOMCTBA IEMCTBUTEIBHBIX YMcel. MeTo1 MaTEMAaTUHYECKON UHIYKIIUU.
IlepecranoBku. Pasmemennsa. Coueranus. Jloka3aTenbCTBO YMCIOBBIX HEPABEHCTB. JlenmmMocTh nensix uyncen. CpaBHEHUS IO
MOJTIYJIIO 7. 3aa4M C LEJIIOYMCICHHBIMUA HEU3BECTHBIMU.

Paunonanbﬂme YPAaBHCHHUA M1 HEPABCHCTBA

PaunonansHbie BoipaxxeHus. Dopmyisl OnHoMa Hpl0TOHA, CyMMBI M pa3HOCTH cTeneHel. J(eleHne MHOTOYIEHOB ¢ OCTaTKOM.
Anroputm EBkmmpa. Teopema be3y. Kopenp mMHorounena. PanmonaneHble ypaBHeHUS. CHCTEMBI PAllMOHAIBHBIX YPaBHEHUM.
Meton uHTEpBaJOB pELICHUS HEPAaBEHCTB. PannoHanbHble HepaBeHCTBA. Hectporme HepaBeHcTBa. CHCTEMBI pAIMOHATBHBIX
HEPABEHCTB.

Kopens crenenu i

[Mousitust Gpyukuuu u ee rpaduxa. Oyukuus y = x". [loHsrtue kopHs creneHd n. KOpHHM YeTHON M HEUCTHOW CTENCHEH.

Apudmeriaecknii kopeHs. CBolicTBa KopHei crenenn 7. Dyrkmus y = ¥x . KopeHs cTeneny N U3 HATYpanbHOTO YHCIIA.

CreneHb 10J10KUTEJIbLHOI0 YHCJIa




[lonsiTve W CBOWCTBA CTENEHW C paMOHAIBHBIM  TMoOKazareneMm. Ilpemen mocnenoBarenbHOCTH.  (CBOMCTBA
npenesnoB.beckoneuHo yobiBaromas reomerpudeckas mnporpeccus. Uncno e. [loHsTHE CTENEHN ¢ HPPAIIMOHAIBHBIM MTOKA3aTEIeM.
[ToxazaTenpHas QyHKIIHS.

JlorapudMpbl

[Tonarue u cpoiicTBa norapudmon. Jlorapubmudeckas pynkius. decaruunsiii gjorapudm (mpuOIMIKEHHBIC BBIYUCICHUS).
Crenennblie QyHKIINH.

Iloka3zaTesbHbIe M JJOrapuMuIecKue YPABHEHHSI 1 HEPABEHCTBA

[IpocTeiinue moKa3aTeabHbIE M JIOTapU(MHUUECCKHE YypaBHEHHS. YPaBHEHHUS, CBOJSIIHECS K IPOCTEHIIUM 3aMEHOM
Heu3BecTHOro. IlpocTelinme mokasatenbHble W Jorapu(mMuyeckue HepaBeHCTBA. HepaBeHCTBa, CBOIAIIMECS K IPOCTEHIINM
3aMEHOU HEM3BECTHOTO.

CHHYC 1 KOCHHVC VIJIa

[Tonsarue yria u ero Mepol. OnpeeneHrue cCuHyca 1 KOCUHyca yTiia, OCHOBHbIE (DOPMYJIBI SISl HUX. APKCUHYC U apKKOCHHYC.
[Ipumepsl UCIONB30BaHUS APKCUHYCA U apKKOCUHYCa U (POPMYJIIBI JJIS HUX.

TaHrenc u KOTaAaHreHc yrJja

OnpeneneHusi TaHreHCa M KOTAHT€HCA yIJla U OCHOBHbIE (DOPMYJIbI JJii HUX. ApPKTaHTeHC M apKkoTaHreHc. [lpumepsi
MCIIOJIb30BaHUs apPKTAHI€HCA U apKKOTaHTeHca U (POPMYJIbI JJI HUX.

dDopMyJabl CJI0KEHUSA

KocuHyc cymMMBI (M pa3HOCTH) IBYX YIJIOB. POpMYJIbI ISl JOMIOJIHUTENIBHBIX YIIIOB. CHHYC CyMMBI (M pa3HOCTH) JBYX YIJIOB.
CyMMa 1 pa3HOCTh CHHYCOB U KOCUHYCOB. POpMYJIBI JJ1s1 IBOWHBIX U MOJIOBUHHBIX YIUIOB. [Ipon3BeieHre CHHYCOB U KOCHHYCOB.
DopMyIIbl IS TAHTEHCOB.

Tpuronomerpuuyeckue yHKIMH YHCJIOBOT0 APryMeHTAa




®dyukuuu y = SinX, y = C0sX, y = tgx, y = Ctgx.

TpUroHOMETPHUYECKHE YPABHEHHS M HEPABEHCTBA

[Ipocreiiliine TPUTOHOMETPUUECKUE ypaBHEHHUS. TpUTrOHOMETPUYECKUE YpPaBHEHHUS, CBOJAIIMECS K MPOCTEUIIUM 3aMEHOU
HeusBecTHOro. [IprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (OpMyN Juisl pelieHus ypaBHeHU. OJHOPOJHBIE YpPaBHEHMS.
[Ipocreiiiive TpuroHoMeTpuyecKkre HepaBeHCcTBa. HepaBeHCTBa, CBOAIIMECS K MTPOCTEUIIIMM 3aMEHOW HEen3BecTHOro. BBenenue
BCIIOMOTATEJILHOTO yIJia. 3aMeHa HEU3BEeCTHOTO t = SINX +COSX.

KoMOMHATOPHKA, BEPOSATHOCTDb U CTATHCTHKA

HCpGCTaHOBKH, pasMCIICHUsA, COUCTAaHU:. IlonsiTue u cBoicTBa BCPOATHOCTHU coObITHSA.OTHOCHTEIbHASA YacTOTa COOBITHS.
YcnoBHas BCPOATHOCTD. He3aBucumele coObITHA. MaTeMaTHUeCKOE OXHNAaHHC cnyt{aﬁﬂoﬁ BEJIMYMHBI. 3aKOHBI OOJIBIITAX YHUCEI.

11 KUIIACC

Yucya v BbIPAXKEHUA
MHOKECTBO KOMITJIEKCHBIX YHCEN. J[eMCTBUS C KOMIUIEKCHBIMU YucIaMu. KOMIUIEKCHO conpsk€HHBbIE uncia. Moaynb u

apryMeHT uucina. Tpuconomempuueckas Gopma KOMIIEKCHO20 YUCIA.
YpaBHeHUS M HEPABECHCTBA
VYpaBHeHue, SBISAIONICECS CIEICTBUEM JIPYroro; ypaBHEHHS, paBHOCUIIbHBIE HA MHOKECTBE, PAaBHOCWJIbHBIC MPE0oOpa30OBaHUS

YpaBHEHUM.
Tunel ypaBHeHH. PellieHne ypaBHEHUN U HEPABEHCTB.
MeTton uWHTEpBaJIOB [JIsi pEIIEHUs HEpaBEHCTB. ['paduyeckue METONbl pEIIeHHUs YpPAaBHEHHM W HepaBeHCTB. Pemienue
YPAaBHEHUU U HEPABEHCTB, COACPKAIMX IIEPEMEHHYIO 10 3HAKOM MOMYJIS.
CucteMbl TPUTOHOMETPUUECKUX, IOKA3aTENbHBIX, JIOTAPUPMUYECKUX U HUPPALMOHAIBHBIX ypaBHeHMH. CHCTEeMBI
TPUTOHOMETPUUECKUX, TOTapU(PMHUUECKUX, TIOKA3ATENbHBIX U UPPAYUOHAILHBIX HEPABEHCTB.
YpaBHEHHUs1, CUCTEMBI YPaBHEHUH € ITapamerpamu. Hepasencmea ¢ napamempamu.



Pewenue ypaeﬂeﬂud cmeneHu eslue emopoﬁ cneyualbHblx 610086. Pewenue ypaeﬂeﬂuﬁ 6 KOMNJIEKCHbIX HUclax.

DYHKIHMHU

Oynkuus u e€ cBOWCTBa; HYIM (YHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOompiiee M HauMeHbIIee
3HaueHus ¢yHkuuu. [lepuonnueckas GyHkuus U €€ HauMeHbIUN nepuoa. YeTHeie 1 Heu€THbIe QYHKIMU. DYyHKYUU «OpOOHASA
yacmo uucian y = {x}u «yenas vacmo uucian y = [x].

B3aumno obpatubie pynkiuu. ['paduxu B3aumMHOo 00paTHBIX (QyHKIUN. OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIUU U UX
rJIaBHbIC 3HAUEHUs, CBOMCTBA U TPapUKU.
[IpeoOpazoBanust rpadukoB (QPYHKIUI: CIBHUT, YMHOXECHHE HA YHCIO, CUMMETPHUSI OTHOCHUTEIIbHO KOOPJAMHATHBIX
oceil 1 Hayaia KOOpJIMHAT.
JJIeMeHThl MATEMATHYECKOI0 aHAJIU3Aa

[lonarue mnpenena ¢yHkUU B Touke. [lomsmue npedena @ynkyuu 6 OeckoHeyHocmu. Acumnmomwvl epaguxa @QyHKyuu.
HenpepeiBocts pynkunn. Ceoticmea Henpepwvigrovlx (hyukyuil. Teopema Betiepuwimpacca 01151 HenpepuvlHuIX ()YHKYULL.

Huddepenunpyemocts ¢pynkuuu. [IponsBonnas ¢pynkuuu B Touke. KacarenbHas k rpaguky yHkuuu. ['eomerpudeckuii u
(buznyeckuii cMbICT TPOU3BOJIHOMN. [Ipumenenue npouzsoonou 6 usuxe. [lponsBonnbie daeMeHTapHbIX (yHKIUK. [IpaBuia

muddepeHmpoBaHusl.

Bmopas npouzeoonas, eé ceomempuueckuil u puzuyeckuii CMoicil.

Touku skcTpemyma (MakcumMyma U MUHUMYMa). MccnenoBanue 3ieMeHTapHbIX (DYHKIUN Ha TOYKU SKCTpeMyMa, HauOoJibliee
Y HaMMEHbIIIee 3HAUYEHUS C MOMOIIbI MPOU3BOAHON. [locmpoenue epagukos @yHkyuil ¢ nomowbio npoussoousix. llpumenenue
NPOU3B0OHOU NPU peuteHuY NPUKIAOHBIX 3a0ad HA MAKCUMYM U MUHUMYM.

[lepBooOpaznas. Heomnpenenéuusiii unTerpan. IlepBooOpasnas snemeHTapHbiXx ¢GyHKIuN. [lnomans KpuBOJIMHEHHOMN
tpaneuuu. @opmyna Hetotona — JleitOuuna. Onpenenénupliii mHTErpaji. Beraucienue mionaaei miockux Guryp u o6uémos men
8pawjeHus ¢ NOMOWbIO UHMe2Paa.

Hupepenyuanvhvle ypasnenus nepeo2o u 6mopo2o nopsoka.

11.2. COOEP) KAHUE YUEBHOTI'O ITIPEJIMETA:
MATEMATHUKA (Moayas «TEOMETPH )




10 KUJIACC

Yriay0aéHHbI yPOBEHb

OCHOBHBIE TMOHSATHUS TEOMETPUU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX. [lonamue 00
AKCUOMAMULECKOM Memooe.

[TocTpoeHue cedeHU MHOTOIPAaHHUKOB METOJIOM cienoB. LleHTpanmbHOe mnpoekTtupoBanue. IlocTpoeHue cedueHui
MHOT'OTPaHHUKOB METOJIOM IIPOeKIui. Teopema Munenas ons mempasopa.

CkpemmBaronecss npsiMble B IIPOCTPAHCTBE. YTON MEXKIY HAMH. T€0peMbl O IMapajuleIbHOCTH NMPSAMBIX U IUIOCKOCTEH B
npoctpaHcTie. [lapamnenbHoe nmpoekTupoBaHue U n3odpaxenue puryp. I eomempuyeckue mecma moyexk 8 npoCmMpaHcmee.

[leprieHIUKYISIPHOCTD MPSMOW U IIIOCKOCTH. OPTOroHanbHOE MPOEKTHUPOBaHUE. HaknoHHbIE M mpoekumu. Teopema o TpEX
neprneHauKkynspax. Paccrosnue mMexay ¢gurypamu B npoctpaHcTBe. OOl NEPHEHIUKYIIAP JBYX CKPELIMBAIOIIUXCS MPSIMbIX.
Memoowvl Haxoxcoenuss paccmosiHULL MeNCOY CKPEUUBAIOUWUMUCS NPAMBIMU.

VYrael B npoctpaHcTBe. llepnieHIuKyIgpHbIE MUIOCKOCTH. 1péxepanmusii u MHo2ocpauubii yaivl. Ceoucmea NI0CKUX y2los
MHo2oepanHo2o yena. (Ceouicmea NIOCKUX U O08YCPAHHBIX Y2108 MpEXepaHHo2o yaad. Teopemvl KOCUHYCO8 U CUHYCO8 O
MPEXSPAHHO20 Yaad.

Buasl MHOrorpanuukoB. [IpaBunbHbIE MHOTOTpPaHHUKHU. Pazeépmiku mHo2ocpanHuxka. Kpamuauwiue nymu Ha nogepxuocmu
Mmuozoepannuka. Teopema diinepa. /lgoticmeeHHoCmMb NPABUTLHBIX MHO202PAHHUKOS.

[Tpusma. Ilapannenenunen. CpoiicTBa napauienenunena. [IpsMoyronsubiii napauienenunea. Hakinonnsie npusmsl. I1iowaos
OpmMo2oHanbHOU npoekyuu. Ilepnenouxynsaproe ceyeHue npusmbl.

[Mupamuna. Bunasl nupamu. DIeMeHTHl TPaBWIbHON upaMusl. [TupaMuasl ¢ paBHO HaKJIOHEHHBIMU pEOpPAMU U TPAHSIMH,
MX OCHOBHBIE CBOWCTBA.

11 KIIACC

Yriay0aéHHbI yPOBEHb



Tena BpaieHus: WIMHIP, KOHYC, map u chepa. CeueHus MUIMHIpa, KOHyca U mapa. [llapoBoil cerMeHT, mapoBoii Cloi,
IapOBOM CEKTOP (KOHYC). Y ceuéHHasi MUpaMuia U YCEUEHHbBIA KOHYC.

KacarenbHble psiMble U TIIOCKOCTU. Brincanusie u onucanneie chepol. Kacarowuecs cghepvl. Kombunayuu men epawgenus.
Onemenmul chepuueckou eeomempuu. Konuueckue ceuenus.

[Tnomaan MOBEPXHOCTEW MHOTOTpaHHUKOB. Pazeépmka yununopa u koryca. Ilnomnaas MOBEpXHOCTH IIUIMHIAPA U KOHYCA.
[Tnomans chepsl. O6vém waposozo cnos.

[lonsitue o6bEMa. OO0bEM MHOrOrpaHHUKoB. OO0BEMBI Ten BpalleHus. Axcuomvl 00véma. Bvigod ¢opmyn o06vémos
NPAMOY20NIbHO20 Napauleienuneod, npusmvl u nupamuosvt DPopmynvl 011 HaAxodcoeHus o0b6véma mempa’opa. Teopemwvt 06
omuouleHusx 06vémos. lIpunodxcenus unmezpana K 8bI4UCIEHUI0 00BEMOS U NOBEPXHOCMEU el 8PAUeHUS.

KoMOnHanmm MHOTOTPaHHUKOB U TEJ BpAIICHHU.

[Tonobue B mpoctpaHcTBe. OTHOIIEHHE O0BEMOB M IUIONIAZEH MOBEPXHOCTEM MOA0OHBIX uryp. Peuwenue 3adau Ha
NJIOCKOCMU C UCNONIb308AHUEM CIEPEOMEMPUYECKUX MEMOOO08.

Jeusicenus 6 npocmpancmee: napaiiesibHulil NePeHoC, CUMMEMPUsi OMHOCUMENbHO NIOCKOCU, YEHMPAIbHAS CUMMemMpPUs,
n0B8OPON OMHOCUMENbHO NPAMOU.

BeKTOpbI M KOOPIMHATHI B IPOCTPAHCTBE.
BekTopbl m koopauHatel. CymMMa BEKTOPOB, YMHOXCHHE BEKTOpa Ha YHCIO0. YTOJI MEXAy Bektopamu. CKalsgpHOE

MIPOU3BEICHUE.
VYpaBHeHue miuockoctd. Dopmyna paccTossHUS MEXAYy TOUuKamMu. YpaBHeHUe chepbl. Popmyna paccmosnus om mouKku 0o
nirockocmu. Cnocobwvl 3a0anusi NPAMOU YPaAGHEHUSMU.
Pewenue 3a0au u ookazamenvbcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MEMOOOM KOOPOUHAN.



I1l. TEMATUYECKOE IINTAHUPOBAHUE

Ypoesenw Yenybnennviu
Konuuecmeo uacos
IIpeomem
10 kiace 11 kimace
['eomerpust 102 68
Anrebpa 1 Hauajga MaTEeMaTHYECKOT0 aHaJIHM3a 170 136
10 xinace
Ne n/n U3YYAEMBIE TEMBI (PA3/IEJIBI) Komraectso :;‘;::;3:““”“““" na
Marematuka (MoayJb «AJredpa 1 Ha4aJ1a MATEeMAaTHYeCKOro aHajan3ay). 10 kiacc.
I'JIABA |. KopHu, creneHu, Jjorapupmbl 87
I'JIABA |l. Tpuronomerpunueckue ¢gpopmyJibl. Tpuronomerpuyeckue GyHKInHU. 59
I'JIABA |11. D1eMeHTBI TEOpUM BepPOSITHOCTEH. 9
HTorosoe noBropeHue 15
i/IOTOF O Marematuka (MoayJib «AJiredpa 1 Ha4ajaa MATEMATHYECKOT0 AHAJIM32») 170
KJIacc.

MaremaTtuka (Moayas «I'eomerpus»). 10 kiaacc.
IHosicHuTebHAA 3aNIMCKA.

HNudopmanyst 0 BHECEHHLIX U3MEHEHHX.

[IporpamMmMa yriayGiIeHHOrO U3y4€HHs F€OMETPHUM MPEANoaraeT BKIOYEHHE 3a/1a4 MOBBIIIEHHOMN CIIOKHOCTH 110 BCEM pasjiejaM reoOMeTpuu
10 kyacca. B mporpaMMmy BKJIFOUEHBI psAJl TEM U3 IJIAHUMETPUH, BXOJAIINE B 0053aTeIbHBIH MUHUMYM COJIEpKaHus Kypca reomerpuu 10 kiaccoB Ha
yriIyOJI€HHOM ypOBHE. B CBsI3U ¢ 3TUM KOJMUYECTBO YacOB MO JaHHOMY MOAyJto «I'eoMeTpHs» yBelIHYmiIoch ¢ 68 yacoB B roJ U3 pacyéra 2 yaca B
Hezemo pu 34 HeaenbHOM Harpyske 10 102 yacoB B roa U3 pacdera 3 4 B HEJIEINIO.

B 37T0ii CBsI3M MPOM30IILIO TIepepacpeieieHUe YacoB MO TeMaM CJISIYIOIIUM 00pa3oM:




Cogepxanue yaeOHOTO MaTepuana
Nerr/ Kosn-Bo yacos no
Koun-Bo vacoB no miany
| IIporpaMme
1 Hekortopsle cBeleHNs U3 TUIAHUMETPUH 12 12
2 Beenenue 3 6
3 [Tapaju1eIbHOCTB IPSIMBIX U IUIOCKOCTEH. 16 22
4 [TepneHUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH. 17 30
5 MHoOrorpaHHuku 14 26
6 | 3axmounTenbHOE MOBTOPEHHE Kypca reomerpun 10 knacca. 6 6
7 NTOI'O Matemaruka (Monyinb «I'eomerpusi»). 10 knacc. 68 102
TIT u YMK nonnocteio cootBeTcTBYIOT PI'OC COO
I'JIABA VIII. HekoTopble cBeieHHsI U3 MJIAHUMETPHH. 12
BBenenue 6
I'JIABA |. IlapanjiejbHOCTh NPAMBIX M IIJIOCKOCTEH. 22
I'JIABA |l. IlepneHAuKYJISIPHOCTH NPSIMBIX H IJIOCKOCTEIA. 30
I'JIABA I1l. MHOrOrpaHHHKH. 26
3ak/0uuTe1bHOE NOBTOPeHUe Kypca reomerpun 10 kiacca. 6
HNUTOI'O Marematuka (MoayJas «I'eomeTpus»). 10 kiaacc. 102

11 xkiaace

Ne m/m

HN3YYAEMBIE TEMBI (PA3EJIBI)

KoauuecTBo Yaco0B, OTBOAMMBIX HA U3YUYCeHHUE

Yray6jaennom ypoBue 4u/Hen

Martemaruka (Moayab «Ajredpa u HaYaIa MAaTEMaTHYECKOro aHaaIu3a»). 11 kaacc.

'JIABA |. ®yukuun. [IpousBoanbie. UHTErpajsi. 60
I'JIABA |l. YpaBuenus. HepaBencrBa. Cucremsl. o7
HTOrosoe noBTopexue. 19
HUTOI'O Marematuka (MoayJib «Ajredpa 1 Ha4ajla MAaTEMaTHYeCKOI0 AHAJIHN32))

11 kaace. 136




Maremaruka (Moayas «I'eomerpus»). 11 kaacc.

VYriyosieHHOM ypoBHe 24/Hen

T'JIABA Y l.Huaunap, koHyc, map. 16
I'JIABA Y11.00béMmbI TeJ1. 17
I'JIABA |Y.BekTophl B IPOCTPaHCTBE. 6
I'/TABA Y.MeToa KOOpAMHAT B IPOCTPaHCTBe. /IBH:KeHus!. 15
3aK/1049uTe1bHOE IOBTOPEHHE NIPH MOAT0TOBKE K HTOIOBOM aTTeCTaliu 110 14
reoMeTpHH.

HNTOI'O Marematuka (MoayJs «I'eomerpus»). 11 kiacc. 68




IHoypouHoe miIaHupoBaHue

I[Mpunoxenue

KoaunuecTBo yacos,

IInanupyemMble KOHTPOJILHO-OLCHOYHbIE NPOLELYPbI

Ne i/m N3YYAEMBIE TEMBI (PA3IEJIBI) OTBOJMMBIX Ha (KOHTpOJBbHAsE paboTa, caMoCTosITeIbHAsI padoTa,
H3YyYECHHE TECT, IMKTAHT U T.l'l.)
KP-1,C.P.-2, Tect no Tumy OI'2 -3 u . 1.
Marematuka (MoayJb «Asiredpa 1 Ha4YaJIa MATEMAaTHYECKOr0 aHaan3a»). 10 kiaacc.
I'JIABA |. KopHu, creneHu, Jjorapupmbl 87
§1. JlelicTBUTeIbHBIE YHCJIA 13
1.1 | IloHaTue nelCTBUTEIBHOIO YHCIIA 2
1.2 | MuoxectBa uyncesn. CBoicTBa AEHCTBUTEIbHBIX YHCEN. 2
1.3 | Merox mareMaTH4eCKOW WHAYKIIUH. 1 C-1
1.4 | TlepecTaHOBKH. 1
1.5 | Pasmenienus. 1
1.6 | Coueranus. 1
1.7 | Jloxa3aTelbCTBO YUCIOBBIX HEPABEHCTB. 2 C-2
1.8 | JlemumMoCTb IENBIX YUCEIL. 1
1.9 | CpaBHenue o Moy M. 1
1.10 | 3amauu ¢ 11E€IOUYUCIEHHBIMUA HEN3BECTHBIMU. 1 C-3
§2. PauuoHaJibHbIC YPABHCHHUS] M HEPABEHCTBA 25
2.1 | PanmoHambHBIC BRIPAKCHHUS. 1
2.2 | ®opmynsl OuHOMa HpI0TOHA, CyMMBI M Pa3HOCTH CTETICHEH. 3
2.3 | [Jlenenue MHOrowieHa ¢ ocraTkoM. Ainroput™ EBkinja. 2 C-4
2.4 | Teopema be3y. 1
2.5 | Kopenb MHOTOUIEHA. 2
2.6 | PanmonanbHBIC ypaBHEHHS. 2 C-5
2.7 | CucreMbl pallMOHAIBHBIX YPAaBHEHUH. 2
2.8 | MeToa MHTEpBAJIOB pPELICHNs HEPABEHCTB. 3 C-6
2.9 | PanmonanpHBIC HEPABEHCTBA. 3
2.10 | Hectporue HepaBeHCTBA. 3 C-7
2.11 | Cucrembl pallMOHAIBHBIX HEPABEHCTB. 2
KontponbHas padora Ne 1 o teme «PannoHanbHble ypaBHEHHsI 1 HEPAaBEHCTBAY. 1 k/p Nel
§3. Kopensb crenenu n. 14




3.1 | lonarue GpyHkium u e€ rpapuka. 1
3.2 | Oynkuus y = x". 2 JUKTAHT
3.3 | [lonsaTue kopHs cTeneHu N. 1
3.4 | Kopuu 4€THOI 1 HEUETHON CTETICHM. 2 C-8
3.5 | Apudmernuecknii KOpeHb. 2
3.6 | CoiicTBa KOpHE# cTeneHu N. 2 C-9
3.7 | dynxmmay = Vx (x>0). 1
3.8 | dynximay = V. 1
3.9 | Kopens crenenu N3 HATypaJIbHOTO YHCTIA. 1
KonTponpnas pabora Ne 2 mo reme «KopeHs crernenu Ny. 1 K/p No2
§4. CreneHb M0JIOKUTETHHOTO YK CIA. 14
4.1 | CteneHb ¢ paliMOHAIBLHBIM TTOKA3aTEIICM. 1
4.2 | CBOHCTBa CTENIEHHU C PAIIMOHAIBLHBIM ITOKA3aTEJIEM. 2
4.3 | Ilonarue npenena nmociae10BaTeIbHOCTH. 2
4.4 | CpoiicTBa IIPEICIIOB. 2 C-10
4.5 | beckoHeyHO yOBIBarOIasi TEOMETPUICCKAS TPOTPECCHSI. 2
4.6 | Yucno e. 1
4.7 | IloHsaTue cTeneny ¢ upparoHaIbHbIM OKA3aTEIIEM. 1 Ip/p
4.8 | Iloka3zatenbHast QyHKIIMSL. 2
KonTtposnbHast pabora Ne 3 o teme «CTeneHb NOJI0KUTEIbHOTO YUCIIay. 1 K/pNe 3
§5. Jlorapudgmmbl. 8
5.1 | Honstue norapudma. 2
5.2 | CoiicTBa jorapudma. 3 C-11
5.3 | Jlorapudmuueckasi pyHKIuS. 1
5.4 | lecsTnuHbie TOTapudMBbI. 1 Ip/p
5.5 | Crenennsle GyHKIUU. 1
§6. Iloka3aTebHbIe U JorapupmMuyecKre YypaBHeHUsl 1 HEPABEHCTBA. 13
6.1 | Ilpocreiimue nokas3arenbHble ypaBHEHHUS. 2
6.2 | llpocreiimme norapudMudeckre ypaBHEHHS. 2 C-12
6.3 | YpaBHeHUs, CBOJAIIMECS K MPOCTEHTITM 3aMEHON HEM3BECTHOTO. 2
6.4 | Ilpocreiimue noka3arenbHble HEPABEHCTBA. 2 C-13
6.5 | Ilpocreiimue norapudmuyeckrie HepaBEHCTBA. 2 C-14
6.6 | HepaBencTra, cBOASIIMECS K MPOCTEHIIIMM 3aMEHON HEM3BECTHOTO. 2




KonTpomnbnas padota Ne 4 o reme «IlokazaTenbHble u Jorapudmudeckme 1 K/p Ned
YpaBHEHMsI U HEPABEHCTBAY.
I'JIABA |I. Tpuronomerpuueckue ¢gopmy.bl. Tpuronomerpuyeckue pyHKumu. 59
§7. CuHyc 1 KOCHHYC yrJia. 11
7.1 | Ilonsitue yria. 1
7.2 | Panuannas mepa yria. 1
7.3 | Onpenenenue cuHyca U KOCHHYCA yTJa. 1 JTUKTaHT
7.4 | OcHoBHbIe hopMyIIBI It Sinau COSa. 2 Ip/p
7.5 | ApkcuHyc. 2
7.6 | ApkKocHHYC. 2 C-15
7.7 | Ilpumepbl HCHOIB30BaHUS APKCHHYCA M ApPKKOCHHYCA. 1
7.8 | ®opmMyIibl 71 apKCHHYCA M apKKOCHHYCA. 1
§8. Tanrenc u KoTaHreHc yrJa. 10
8.1 | Onpenenenue TaHreHca U KOTaHT€HCA yIJia. 1
8.2 | OcHoBHbIe popmyibl uist tgau Ctga. 2 C-16
8.3 | Apkranrenc. 2
8.4 | ApKKoTaHreHc. 2
8.5 | [IpuMepsl HCITOIBL30BAHKS APKTAaHTCHCA U APKKOTAHTCHCA. 1 C-17
8.6 | @opmyibl Ui apKTaHI'€Hca M apKKOTAHT'€HCa. 1
KonTponbnast pabora Ne 5 no reme «CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC yTJIay. 1 K/pNe5
§9. ®opmy.ibl CI0KEHHS]. 13
9.1 | KocuHyc pa3HOCTH M KOCHHYC CYMMBI IBYX YIJIOB. 2
9.2 | ®opmyiibl Uil JONOIHUTENBHBIX YIJIOB. 1 C-18
9.3 | CuHyc pa3HOCTH W CHHYC CYMMBI JIBYX YTJIOB. 2
9.4 | CymMa 1 pa3HOCTh CHHYCOB U KOCHHYCOB. 2
9.5 | @opmyiibl Ui ABOWHBIX U MOJOBUHHBIX YTJIOB. 2 C-19
9.6 | IlpousBeneHne CHHYCOB U KOCHHYCOB. 2 C-20
9.7 | ®opMyITBI U1l TAHTEHCOB. 2
§10. Tpuronomerpuueckue GyHKIHMU YUCJI0BOI0 APrYMEHTA. 9
10.1 | dynkuus y = sinx. 2
10.2 | dynkims y = cos x. 2 Ip/p
10.3 | dyukius y = tg. 2
10.4 | dyukus y = ctgx. 2 Ip/p




Kontponsnas padora Ne 6 o teme«®opmyiisl cinoxenus. Tpuronomerpudeckue 1 K/p Ne6
(YHKIIMY YKCIOBOTO apryMEHTay.
§11. TpuronomerpuyecKkne ypaBHeHHsl 1 HePaBeHCTBA. 16
11.1 | IIpocreiinne TPUrOHOMETPUUECKHUE YPABHEHUSI. 2
11.2 | VpaBHeHus1, CBOAAIIMECS K TPOCTCUIIIUM 3aMEHON HEM3BECTHOTO. 3 C-21
11.3 | ITpumeHeHE OCHOBHBIX TPUTOHOMETPUUECKHUX (DOPMYJT [Tl peIIeHUsT YpaBHEHUH. 2
11.4 | OgHopoaHbIE ypaBHEHUSI. 1 C-22
11.5 | IIpocreiine HepaBeHCTBA JUIsl CHHYCAa U KOCUHYCA. 1
11.6 | IIpocreiinue HEpaBEHCTBA JUIsl TAHTCHCA U KOTAHTEHCA. 1
11.7 | HepaBeHncTBa, CBOAAIIHMECS K MPOCTCHIINM 3aMEHON HEM3BECTHOTO. 2 C-23
11.8 | BBeneHue BCIOMOTaTeI,HOTO YTJIa. 2
11.9 | 3amena HensBecTHOTO t = SiNX + COSX. 1 C-24
KonTponbnas padora Ne 7 no reme«Tpuronomerpudeckue ypaBHEHHS U 1 K/p Ne 7
HEPaBEHCTBAY.
I'JIABA |1l. D1emeHTHI TEOPUH BEpPOSATHOCTEN. 9
§12. BeposiTHOCTH COOBITHSI. 6
12.1 | IToHsTHE BEPOSITHOCTH COOBITHS. 3 C-28
12.2 | CpoiicTBa BepOSITHOCTEH COOBITHH. 3 C-29
§13. Yacrora. YcjioBHAS BEPOSITHOCTD.
13.1 | OTHOCHUTENBHAS YACTOTA COOBITHS. 2
13.2 | YcnoBHas BeposTHOCTh. HezaBucuMbie COOBITHS. 1 Ip/p
§14. MaTtemaTuyeckoe oxugaHue. 3aKOH 00JIBIINX YK CeI. -
14.1 | MaTemaTH4ecKoe OXKUJaHue. -
14.2 | CroxHBII ONBIT. -
14.3 | ®opmyna bepHymiu. 3akoH GOIBIINX YHCEIL. -
HTorosoe nopropenue 15
Wrorosasi koHTposbHas paboTa Ne 8. 2 K/p Ne®
HUTOI'O Marematuka (MoayJib «Ajredpa u Hayaj1a MaTeMaTHYE€CKOT0 170

anaau3a») 10 kjacc.

Marematuka (Moayusb «I'eomerpus»). 10 kiaace.

IMosicuuTenbHAA 3aNIMCKA.

HNudopmanusi 0 BHECEHHBIX H3MEHEHUHAX.




[IporpamMma yriayOIeHHOTO U3YYEHHUS T€OMETPHH MPEANOoIaraeT BKIOYCHHUE 3a/1a4 MOBBIIICHHON CIIOKHOCTH IO BCEM pasjesiaM T'eOMETpUHr
10 knacca. B mporpaMMy BKJIIOUEHBI PsIT TEM U3 TUIAHUMETPUHU, BXOSIINE B 0053aTeIbHBI MUHUMYM COJIEp’KaHMs Kypca reomerpun 10 kiaccoB Ha
yriIyOJIeHHOM YpOBHE. B CBSI3M € 3TMM KOJMYECTBO YacoB MO AaHHOMY Moayio «['eomeTpus» yBennmumioch ¢ 68 yacoB B roj U3 pacyéra 2 gaca B
Henemo npu 34 HenenbHOU Harpy3ke A0 102 yacoB B roj U3 pacyeTa 3 4 B HEJACIIO.
B 37011 cBS3M Mpou3011LI0 IEpepacnpeesieHue 4acoB 110 TEMaM CIEAYIOLIUM 00pa3oM:

Copneprxanue yueOHOTo MaTepuaa
Neri/ Koun-Bo yacoB no
Koun-Bo wacoB no miany
I porpaMme
1 Hekortopsle cBeleHNs U3 TUIAHUMETPUH 12 12
2 Beenenue 3 6
3 [Tapaju1eIbHOCTB IPSIMBIX U IIJIOCKOCTEM. 16 22
4 [leprieH IUKyYIAPHOCTD MPSIMBIX U MJIOCKOCTEH. 17 30
5 MHoOrorpaHHuku 14 26
6 | 3axmounTenbHOE MOBTOPEHHE Kypca reomerpun 10 kmacca. 6 6
7 HNTOI'O Matematuka (Moayns «I"eomeTpusi»). 10 kiacc. 68 102

TIT u YMK nonnocteio cooTBeTcTBYIOT PI'OC COO

I'JTABA Ylll. HekoTopble cBeieHUsI U3 IVIAHNMETPHH. 12
§1 | Yrubl u oTpe3ku, CBA3aHHBIE C OKPY>KHOCTBIO. 4
§2 | PemeHune TpeyrosbHHUKOB. 4 C-1
§3 | Teopema Menenas u Yessl. 2
§4 | Dmmurnic, runepOona, mapabdona. 2 Ip/p
BBenenne 6
1,2 | Ilpenmer crepeomMeTprn. AKCHOMBI CTEPEOMETPHUH. 3 JUKTAHT
3 | Hekotopsle clieACTBUS U3 aKCHOM. 3 C-2, Tect
I'JIABA |. I1apanjieabHOCTh NPSAAMBIX H IIOCKOCTEIA. 22
§1. IapayiejibHOCTH NPAMBIX U IIJIOCKOCTE. 4
4 | IapannenbHble IpsMbIe B IPOCTPAHCTBE. 1
5 | [NapannenbHOCTh TPEX NPSIMBIX. 1
6 | IlapaymiensHOCTB MPSIMOM ¥ TIIIOCKOCTH. 2 C-3




§2. B3aumHoe pacnoJioxkeHHe NPSIMBIX B IPOCTPAHCTBE. YT0J MeKAY ABYMS

NPSIMbIMH. 6
7 | CkpemuBaroniyecs: npsiMple. 2
8 | Yrubl ¢ coHanpaBIeHHBIMU CTOPOHAMM. 1 JIUKTaHT
9 | Yron Mexy mpsiMbIMH. 2
Kontposbras padota Nel o teme «llapaymenbHOCTh MPSIMBIX U TUIOCKOCTEH. K/pNel
B3anMHOe pacnosnokeHue MpsMbIX B IPOCTPAHCTBE. YTOI MEXIY ABYMs 1
MPSIMBIMI Y.
§3. ITapaenbHOCTH IVIOCKOCTEIA. 4
10 | ITapamienbHbIE MIIOCKOCTH. 2
11 | CpoiicTBa nmapauieabHbIX INIOCKOCTEH. 2 C-4
§4. Terpasrap u napaienenumnes. 6
12 | Terparmp. 2
13 | [Mapamrenenumer. 2
14 | 3amaun Ha NOCTPOCHUE CEUCHUH. 2 [Ip/p
KonTponbnas padota No2 no teme «llapannensHocTs iockocTeit. TeTpasap u 1 K/p Ne2
napajuleJIenunen.
3auér Nel no teme «llapannensHocth mockocteil. Terpasap u napaienenunen. 1 3auer 1
I'JIABA Il. IlepnieHAMKYJ/JSIPHOCTh NPSAMBIX U IJIOCKOCTEIA. 30
§1. IlepnieHANKY/JSIPHOCTH NPSAMOM M IJIOCKOCTH. 9
15 | IlepnenaukynspHble OIpsIMblE B IPOCTPAHCTBE. 2
16 | ITapamuienbHble MpsIMbIE, NEPIEHAUKYIISPHBIE K MJIOCKOCTH. 2 JUKTAHT
17 | Ilpu3Hak nepneH MKyIsIPHOCTU NPSMON U MIIOCKOCTH. 2 C-5
18 | Teopema o mpsIMOH, MEPIEHANKYISIPHON K TUIOCKOCTH. 3
§2. IlepnieHaANKYJISIP M HAKJIOHHBIE. YT0J MeK1Y NPSIMOI M IJIOCKOCTHIO. 9
19 | PaccTosiHUME OT TOUYKH JI0 MJIOCKOCTH. 3 C-6
20 | Teopeme o TpEX MepHEeHIUKYISAPAX. 3
21 | Yron Mexay npsiMOH M TUIOCKOCTBIO. 3 C-7
§3. /IByrpannsbiii yroJ. IllepneHaukyJsspHOCTD JIOCKOCTEN. 10
22 | JIByrpaHHBIii yrod. 2
23 | Ilpu3Hak nepneHMKyIIPHOCTH ABYX IJIOCKOCTEH. 2
24 | TlpssMOyTOJIbHBIN TTapaJUIeIICITUITE]T. 3 C-8
25 | TpéxrpanHblii yro. 2




26 | MHOrorpaHHsbIil yro. 1
Kontponbras padota Ne3 no teme «llepneHAMKYISIPHOCTD MIPSMBIX U TIJIOCKOCTEH. 1 K/p Ne3
3au€t Ne2 no teme «llepneHuKyasspHOCTb NPSIMBIX M IJIOCKOCTEN . 1 3auer 2
I'JIABA |1l. MHOrOrpaHHuKH. 26
§1. llonsiTne MHOrorpannuka. Illpusma. 9
27 | IloHsiTHE MHOTOTpAHHHKA. 1
28 | 'eomeTpudeckoe Teo. 1
29 | Teopema Diinepa. 1
30 | ITpusma. 3 C-8
31 | IlpocTpancTBennas teopema [ludaropa. 3 C-9, TUKTaHT
§2. lTupamupa. 7
32 | [upamwua. 2
33 | IlpaBwibHas nupamua. 2 Ip/p
34 | YceuéHnas nupamuia. 3 C-10
§3. IlpaBnjibHbIe MHOTOTPAHHHUKH. 8
35 | Cummerpus B IpOCTPaHCTBE. 3
36 | IlonsTHE MPaBUIBHOTO MHOTOTPAHHUKA. 3 Ip/p
37 | DneMeHTBl CUMMETPUU MPABUIBLHBIX MHOTOTPAHHUKOB. 2
KontposnbHas pabota Ne4 o reme «MHOTOTpaHHUKHY. 1 K/p Ned
3auét No3 mo TeMe « MHOTOTpaHHUKIY. 1 3auer 3
3akiI0unTeILHOE MOBTOPeHHe Kypca reomerpuu 10 kiacca. 6
HNTOI'O Marematuka (MoayJas «I'eomerpus»). 10 kiaacc. 102
11 kaace
KommuecTBo Hacos, l'lnalmpyeMLIe KOHTPOJbHO-OLEHOYHbIE MPOLEeAYyPbI
Ne n/n U3YYAEMBIE TEMBI (PA31EJIbI) OTBOJAUMBIX HA (KOHTpOJbHas padoTa, caMOCTOsATeIbHASI padoTa,

H3y4yeHue

TECT, IMKTAHT U T.l'l.)

KP-1,C.P.-2, Tect mo Tumy OI' -3 u 1. 1.

Martemaruka (Moayab «Asredpa u Hayaaa MaTeMaTHYECKOro aHaIu3a»). 11 kaacc.

I'JIABA |. ®ynkuuu. lIponszsoaubie. UnTerpajsl.

60

§1. ®ynkuun u ux rpapuku

9




1.1 | DnemenTapHble QYHKIUU 1
1.2 | OGnacte onpeneneHust U 0071acTh U3MEeHEHU GyHKIMUA. OTrpaHUYCHHOCTh 1
GyHKIHN.
1.3 | YérHocTh, HEUETHOCTD, IEPUOAUIHOCTD (DYHKITHA. 2 C-1
1.4 | ITpoMexxyTKu BO3pacTaHusi, yObIBaHHS, 3HAKOIIOCTOSTHCTBA U HYJIW (DYHKITUH 2
1.5 | HUccnenoBanue hyHKIMI M MOCTPOCHHUE NX TPAPUKOB AIeMEHTAPHBIMUA METOAAMHU 1
1.6 | OcHoBHbIe ciocoObI TpeoOpa3zoBaHus TPapUKOB 1 ITp/p
1.7 | I'paduku GyHKIMH, conepKamux MOTYIH 1 C-2
1.8 | I'paduku coxHBIX HYHKIIMHA -
§2. llpenen pyHKkuum U HeMmpPepbLIBHOCTH 5
2.1 | Tlonstue npenena GpyHKIIH 1
2.2 | OgHOCTOPOHHHME MTPEICIIBI 1
2.3 | CpolicTBa npenenoB GyHKINN 1
2.4 | IlonsTtue HenpepbIBHOCTH (YHKITUN 1
2.5 | HenpepsIBHOCTB 3JIeMEHTapHBIX (YHKIIUU 1 C-3
2.6 | PaspeiBHBIC QyHKINH -
§3. O0paTHbIe PyHKIHMH 6
3.1 | Ilonarue oOpatHOl QyHKINH 1
3.2 | B3anmHuo obpartHbie QyHKIMN 1 C-4
3.3 | OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKITHH 2
3.4 | IIpumeps! ucnosib30BaHKUsl OOPATHBIX TPUTOHOMETPHUYECKUX (DYHKIMH 1 C-5
KontposnbHast pabota Ne 1 o teme «DyHKIIMHY. 1 K/pNel
§4.I1pousBoanasn 11
4.1 | Ionarue npon3BOIHOM 2
4.2 | IlpousBosaHas cymmsl. [Ipon3BoHas pa3HOCTH 2 C-6
4.3 | HenpepbIBHOCTh (PYHKIIMH, UMEOIIEH pon3BoaHYyH0. Juddepeniman 1
4.4 | IlponsBoanas npousBeaenus. [IpornsBoHas 4acTHOTo 2 C-7
4.5 | IlponsBoaHble d51eMeHTapHbIX QYHKIUN 1
4.6 | IIpousBojHas CIOKHBIX (QYHKITMH 2 C-8
4.7 | IlpousBoaHas oOpaTHON QYHKIIUU -
Kontponbras padora Ne 2 o teme «lIponsBogHas ». 1 K/pNo2
§5.IIpuMeHeHne MPOM3BO/THOIA. 16
5.1 ” MaxkcuMyM 1 MUHUMYM (QYHKITUH 2




5.2 | YpaBHeHUE KacaTenbHOM 2 Ip/p
5.3 | [IpubnmxeHHbIC BHIYMCICHUS 1
5.4 | Teopembl 0 cpeHEM -
5.5 | Bo3pacranue u yobiBanue (QyHKIIMU 2 C-9
5.6 | IIpon3BoHbIE BBICIINX TOPSIKOB 1
5.7 | BeimykiocTs rpaduka GyHKIHHA -
5.8 | DkcTpemyM GQYHKIIUM ¢ IUHCTBEHHONW KPUTUUYECKON TOUKOM 2 IIp/p
5.9 | 3agaun Ha MAaKCUMYM 1 MUHUMYM 2 C-10
5.10 | Acumnrotsl. [IpoGHO-MHEHHAS QyHKIHS 1
5.11 | IToctpoenue rpadgukoB GyHKIHI C MPUMEHEHHEM MPOU3BOTHBIX 2 C-11
5.12 | ®opmyna u pan Teitnopa * -
KonTponbnast padora Ne 3 o reme «IIpuMeHenne npon3BoaHON» 1 K/pNe 3
§6.IlepBooOpa3Hasi u MHTErpaJ. 13
6.1 | [TonsTne nepBooOpa3HOI 3 C-12
6.2 | 3amena nepeMeHHOU. MIHTEerprpoBaHue MO 4acTsIM -
6.3 | [lnomanp KpUBOIMHEWHOM Tpareiu 1
6.4 | OnpeneneHHbIN HHTETpAT 2 C-13
6.5 | [IpuGmmx€HHOE BEIYKMCIICHUE ONPEIeIEHHOTO HHTErpaja 1
6.6 | Popmyna HeroToHa-JleiiOHuIa 3 C-14
6.7 | CBoiicTBa onpenenéHHOro nHTerpaga 1
6.8 | [IpumeHeHnE ONpeIeIEHHBIX HHTETPATIOB B TEOMETPHUECKUX U (PU3UIECKUX 1
3ajavax
6.9 | IMoustue nuddepeHmantbHOTO ypaBHEHUS * -
6.10 | 3agaum, mpuBoasimye K quddepeHnaTbLHBIM YpaBHEHUSIM -
KonTtposnbHast padota Ne 4 o teme «IlepBooOpa3Hasi U HHTETpai». 1 K/p Ned
I'JIABA Il. YpaBuenusi. HepaBencrBa. Cucremsl. 57
§7. PaBHOCHJIBHOCTh YPABHEHHI U HEPABEHCTB. 4
7.1 | PaBHOCHIBHBIE TPEOOpPa3OBaHUsl ypaBHEHUM. 2 C-15
7.2 | PaBHOCHIIbHBIE ITPe0Opa30BaHUsl HEPABEHCTB. 2 C-16
§8. YpaBHenusi-caeacTeus. 8
8.1 | Ilonarue ypaBHEHUSI-CIICICTBUS 1
8.2 | Bo3BeneHnne ypaBHEHHUs B UETHYIO CTETIEHb 2 C-17
8.3 | IlorennupoBanue sorapuMUUIECKUX ypaBHEHHH 2




8.4 | pyrue npeobpa3oBaHus, NPUBOJISIINE K YPABHEHUIO-CIIEICTBHIO 1 C-18
8.5 | [IpuMeHeHne HECKOJIBKUX MPeoOpa3oBaHUM, MPUBOIANINX K YPaBHEHUIO- 9

CIJICICTBUIO

§9. PaBHOCHJIBHOCTh YPABHEHH i H HEPABEHCTB CHCTEMAaM. 13
9.1 | OcHOBHBIE TOHATHS 1
9.2 | Pemenue ypaBHEHHH C ITOMOIIBIO CUCTEM 2 C-19
9.3 | Pemenue ypaBHEHHI € TOMOILIBIO CHCTEM (IIPOIOJKEHHE) 2
9.4 | Ypasuenwus Buaa f(a(x))=f(b(x)) 2 C-20
9.5 | Pemenue HepaBEHCTB C MOMOIIBIO CUCTEM 2
9.6 | Pemenue HepaBEHCTB C MMOMOIIBIO CUCTEM (TIPOJOJIKEHHUE) 2 C-21
9.7 | Hepasencrsa Bupa f(a(x))>f(b(x)) 2
§10. PaBHOCH/IBHOCTH YPABHEHHUI HA MHOKeCTBaXx. 7

10.1 | OcHoBHBIC TOHATHUS 1
10.2 | Bo3Benenue ypaBHEHUS B UYETHYIO CTETICHb 2 C-22
10.3 | YMHOXeHHe ypaBHEHHS HA (PYHKITUIO 1
10.4 | Jpyrue npeoOpazoBaHus ypaBHEHHHA 1
10.5 | ITpumeHeHUEe HECKOIBKHUX ITPeoOpa30BaHU 1 C-23
10.6 | YpaBHeHHUs ¢ JONOJIHUTENBHBIMU YCIOBUSIMHU -

Kontponbnas padota No 5 mo reme«YpaBHeHus. PaBHOCUIIBHOCTh ypaBHEHU 1 K/p No5

§11.PaBHOCHIBHOCTH HEPABEHCTB HA MHOKeCTBAaX. 7
11.1 | OcHoBHBIE OHSTHS 1
11.2 | Bo3BenieHre HEPABEHCTB B YETHYIO CTENICHb 2 C-24
11.3 | YMHOXEHHE HepaBeHCTBA Ha (PYHKIIHIO 1
11.4 | Apyrue npeobpazoBaHusi HEPABEHCTB 1
11.5 | IlpumeHeHue HECKOJIBKUX NpeoOpa3oBaHut 1 C-25
11.6 | HepaBeHcTBa C JONOJHUTEIBHBIMH YCIOBHSIMU -
11.7 | Hectporue HepaBeHCTBa 1 C-26
§12. MeToa NpoOMEeKYTKOB /ISl YPABHEHUM U HEPABEHCTB 5

12.1 | YpaBHeHuUs ¢ MOYJISIMHU 1
12.2 | HepaBeHcTBa ¢ MOYJISIMU 1
12.3 | MeTton nHTEpBAJIOB Il HEMPEPHIBHBIX (DYHKITHIA 2 C-27

KonTponbnas padota Ne 6 o reme «PaBHOCHILHOCTH HEPABEHCTB Ha 1 K/p Neb

MHOKeCTBax. Merton IMPOMCIKYTKOB JJIs1 ypaBHCHI/Iﬁ U HCPABCHCTB»




§13. Ucnosnb3oBaHne CBOMCTB (DYHKIMIA IPH pellIcCHUH YPABHEHHI M HEPABEHCTB. &)
13.1 | Mcnonb3oBanue obyacTeil CynecTBOBaHMS (YHKIIUM. 1
13.2 | Micnosnb30BaHWE HEOTPULIATELHOCTH (DYHKITAMN. 1
13.3 | Mcnonp3oBaHne OrpaHu4eHHOCTH (DYHKITHIA. 1 C-28
13.4 | Mcrionp30BaHHE MOHOTOHHOCTH U SKCTPEMYMOB (DYHKITHIA. 1
13.5 | Mcnonb30BaHne CBONCTB CHHYCA M KOCHHYCA. 1 C-29
§14. Cucrembl ypaBHeHHH ¢ HECKOJIbKHUMM HEM3BECTHBIMM 8
14.1 | PaBHOCUJILHOCTH CHCTEM. 2
14.2 | Cucrema — cieicTBue. 2 C-30
14.3 | Metox 3aMeHbI HEM3BECTHBIX. 2
14.4 | PaccyxneHus ¢ YUCIOBBIMH 3HAUEHUSIMU NIPU PEIICHUU CHCTEM ypaBHEHUM. 1 C-31
KonTpomnbnas padora Ne 7 mo teme «/crmonp3oBaHue CBOMCTB (YHKITHI TPU K/p Ne7
pelleHny ypaBHEeHUH 1 HepaBeHCTB. CHUCTEMbI ypaBHEHUH ¢ HECKOJIbKUMU 1
HEU3BECTHBIMI.
HNToroBoe noBTOpeHue. 19
Wrorosas koHTposibHas padbota Ne 8. 2 K/p No§
HUTOI'O Marematuka (MoayJib «AJjredpa u Ha4ajia MATeMAaTHYECKOI0
aHaau3a») 11 kiaacc. 136
Marematuka (MoayJas «['eomerpusi»). 11 kiaacc.
I'JTABA Y|.Iluauuap, KOHyc, map. 16
§1. Hlnaunap 3
38 | [MonsTre numuHpa. 1
60 | [1nomaab MOBEPXHOCTH UWIMHIPA. 2 C-1
§2. Konyc 4
61 | ITousitve KOHYycCA. 1
62 | Ilmomank NOBEPXHOCTH KOHYCA. 2 C-2
63 | YceuéHHbII KOHYC. 1 Ip/p
§3. Cepa 7
64-
65 Cdepa u map. YpaBuenue chepsl. 1
66 | B3zaumnoe pacnonoxeHnue cepsl ¥ MIOCKOCTH. 1




§2. Ci10:keHMe ¥ BbIYMTAHNE BEKTOPOB. YMHOKeHHE BEKTOPa Ha YMCJI0.

67 | KacarenbHas IIIOCKOCTBH K cepe. 1 C-3
68 | Ilmomanb chepsl.
69 | BzaummHoe pacriosioxenue chepsl U MPsSMOH. 1
70 | Coepa, BurcanHasi B HWIMHIAPUIECKYIO TIOBEPXHOCTD. 1 C-4
71 | Coepa, BnucanHasi B KOHHUECKYIO TOBEPXHOCTb. 1
72 | CeueHus MUIUHAPUYECKON TOBEPXHOCTH. 1 IIp/p
73 | CeueHust KOHUYECKON MTOBEPXHOCTH.
Kontponbnast padora Ne 5 o teme « [ {ununp, KOHyC, map. 1 K/p Ne5
3auétr Ne 4 o teme «{ununnp, KkoHyc, map». 1 3auer 4
['JIABA Y11.06bémbl TeJ1. 17
§1.00b¢M NpSIMOYT0JIBHOTO ApAJLIeIeIuIe1a. 2
74 | Mousitue 06béMA. 1
75 | O6BEM NPAMOYTOIBHOTO NapaJlJIeJICUIEAA. 1 C-5
§2.00béM npsiMoii MPpU3MBbI M HUJIMHAPA. 3
76 | OO0BEM MPSAMON MTPU3MBL. 1 C-6
77 | O6bEM mumHIpa. 2 C-7
§3.00b¢M HAKJIOHHOM NPU3MBbI, THPAMHU/ABI H KOHYCA.. 5
78 | Beruncinenne o0bEMOB TeJl C TOMOIIBIO HHTETpaIa. 1
79 | O0BbEM HAKIOHHON MPU3MBI. 2 C-8
80 | OO6BEM nupamMuIbL. 1
81 | O6BEM KoHyCa. 1 C-9
§4.00b¢m mapa u muiomansb cgepsol. 5
82 | O0Bém mapa. 1
83 | OO6BEM mapoBOro cerMeHTa, MapoBOTO CJIOSI M MAPOBOTO CEKTOPA. 2 C-10
84 | ITnomane chepsl. 2 Ip/p
KonTtposnbHast pabota Ne 6 mo teme «O0BbEMBI TE». 1 K/p Neb6
3auét No 5 mo reme «OOBEMBI TEY. 1 3auer 5
I'JIABA 1Y.BekTopbl B IPOCTPAHCTBE. 6
§1.ITonsiTHE BEKTOPA B NIPOCTPAHCTBE. 1
38 | IlonsTre BekTOpA. 1
39 | PaBeHCTBO BEKTOPOB. Ip/p
2
1

40

H CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB.
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CymMa HECKOJIbKUX BEKTOPOB.

42 | YMHOXEHHE BEKTOpa HA YUCJIO. 1 C-11
§3. KomniianapHbie BEKTOPBI. 2
43 | KommiaHapHbIe BEKTOPBI. 1
44 | IlpaBuio napaienenunesa. -
45 | PaznoxeHue BeKTopa 1o TpéM HEKOMITJIaHAPHBIM BEKTOPAM. 1 C-12
3a4€t Ne 6 110 TeMe «BeKkTopbl B MPOCTPAHCTBEY. 1 3ayeT 6
I'JTABA Y.MeToa KOOPAMHAT B IpocTpaHcTBe. /{BUIKeHus. 15
§1. KoopaHaThl TOUKHM M KOOPAUHATHI BEKTOPA. 4
46 | IIpsmoyrosnbpHas cucteMa KOOpAMHAT B IPOCTPAHCTBE. 1
47 | KoopauHaThl BEKTOpAa. C-13
48 | CBs3b MeXy KOOpAMHATAMH BEKTOpA M KOOPAMHATAMH TOYECK. 1
49 | Ipocreiinme 3a1a4M B KOOPIUHATAX. 1 C-14
65 | YpaBuenue chepsl. 1
§2. CkayisipHOe Mpoun3Be/leHue BEKTOPOB. 6
50 | Yroa Mexay BeKTOpaMH. 1
51 | CkansipHoe pou3BeAEHUE BEKTOPOB. 2 C-15
52 | Boluncnenue yrioB MEXy NPSMBIMH U TUIOCKOCTSIMHU. 2 C-16
53 | YpaBHeHHE MIOCKOCTH. 1 Ip/p
§3. ABu:KeHus. 3
54 | llenTpanbHas CUMMETpPHSL.
1
55 | OceBas cuMMeTpHs. Ip/p
56 | 3epkasibHasi CHMMETpHUSI.
= 1
57 | IapannenbHbIi mepeHoc. Ip/p
58 | IIpeobpazoBanme 1MOI00MSI. 1
KonTtponbHast padora Ne 7 o teme «MeToJ1 KOOpIUHAT B IPOCTPAHCTBE. 1 K/p Ne7
JIBYOKEHU Y.
3auér Ne 7 o Teme «MeToJ KOOpAMHAT B TPOCTPAHCTBE. JIBHKEHUS). 1 3auer 7
3aK/II0YUTeIbHOE MOBTOPEHME NPH MOAT0TOBKEe K HTOrOBOI aTTecTalMu Mo 14
reoMeTpHH.
HUTOI'O Maremaruka (Moayab «I'eomerpusi»). 11 kiacc. 68
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