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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;
® OBJIA/ICHNE YCTHBIM U MMCbMEHHBIM MAaTEMaTUUYECKUM A3BIKOM, MaTEMaTHUECKUMU
3HAaHUSIMHM U YMEHHUSIMU, HEOOXOTUMBIMH IS U3YUEHUS! IIKOJIBHBIX
€CTECTBEHHOHAYYHBIX JUCUUIUIMH, AJI IPOJOHKEHNs 00pa30BaHUs U OCBOCHHMS
n30paHHOH CIEeUaIbHOCTH Ha COBPEMEHHOM YPOBHE;




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

Pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, AITOPUTMUUYECKON KYJIbTYPBI,
MPOCTPAHCTBEHHOTO BOOOPaXKEHMSI, pA3BUTHE MATEMATUYECKOTO MBIIIICHUS 1
MHTYULIUU, TBOPYECKUX CIIOCOOHOCTEH HAa ypOBHE, HEOOXOAUMOM JIJIsl TPOAOJKEHUS
00pa3oBaHUs | ISl CAMOCTOSATEIHHON JACSITEIbHOCTH B 00JIACTH MaTEMaTHKH U €€
MPUJIOKEHUH B OynyIiei mpodeccHoHaIbHOM IS TeIIbHOCTH;

BOCIIUTAHUE CPEACTBAMU MATEMATUKH KYJIbTYPbl JUYHOCTU: 3HAKOMCTBO C UCTOpUEH
pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX UJIEH,

MOHUMAaHHUE 3HAYUMOCTH MaTeMAaTUKH JIJIsl O0IIECTBEHHOTO Iporpecca.

Cucremarnueckuii Kypc «MaTeMaTrkay, BKIIOYAIOMUN anreopy, Hayaia
MaTeMaTUYeCKOro aHalli3a U T€OMETPHIO, IPEICTABIICH COACPKATEILHBIMU
JTUHUSMU:

qHcIa U KOOPIUHATHI

paLOHAIIbHBIE BBIPAXKEHUS

YpaBHEHMsI 1 HEpPABEHCTBA C OJHOM NepeMeHHON
(GYHKLUU U [T0CIE10BaTEIbHOCTH
TPUTOHOMETpHUUYECKUE (PYHKIMH

npezien U HeIpepbIBHOCTh

IPOM3BOJIHAS U €€ MPUIIOKEHUS

uHTerpan u auddepeHnnansHpIe ypaBHEHUS
MHOTOYJIEHBI OT HECKOJIBKHIX TIEPEMEHHBIX
CHCTEMa YPABHEHHUI U HEPABEHCTB
KOMILIEKCHBIE YMCIIa ¥ OTIepaIliH HaJl HUMH
MapajuIeIbHOCTh TPSMBIX M TUIOCKOCTEH
NEePIEHANKYIISIPHOCTD MPSIMBIX U THIOCKOCTEN
MHOTOI'PaHHUKH

BEKTOPHI B IPOCTPAHCTBE

METOJ KOOPAMHAT B IPOCTPAHCTBE

IWIMHP, KOHYC, cepa u map

00BEMBI Tel

Ha uzydenue orBogutcst 544 yacoB (1o 8 4acoB B HEJIEIIO)

Pabouas mporpamMma BKITIOUAET B ce0si: aHHOTAIMIO K pabodel mporpaMmme,
TUTAHUPYEMBIE Pe3yIbTaThl H3yUeHUs IpeaMeTa (TUIHOCTHBIE,
MeTaIpeMETHBIE U MPEMETHBIC), COIepKAHNE yIeOHOTO TIPEeIMETa,
TEMaTHYeCKOe TIIAaHWPOBAHNUE.




I.1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

MATEMATHUKA Moayas «AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A».

10 xkiaace

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 Memoo MAmeMamuyeckoli UHOYKYuu OJisi NPO8eoeHUs
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,Z[€CL " fajee: 3HaTb ONPECACIICHUC MMOHATHA, 3HATh U YMCTh 000CHOBEIBATH CBOﬁCTBa(HpHBHaKPI, €CJIM OHHU CCTB) TOHATHS, XapaKTCPU30BATh CBA3U C APYT'UMHU NOHATUAMU,
MPEACTABIIAA OJHO MOHATHUE KaK YaCTh IEJIOCTHOTO KOMILICKCA, UCITOJIB30BaTh IOHATUE U €0 CBOMCTBA IIpu MPOBEACHUN paccyn(;leHHﬁ, J0Ka3aTCJIbCTB, PCIICHNH 3a1a4.




B nosceonesnoui srcuznu 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, IIPU PELIECHUH 3a/1a4 U3 APYTUX NPEIMETOB

Yucna u ¢ bIPAHCEHUA

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, KOPCHbL CTCIICHHU 1, JEUCTBUTEIBLHOE YqHucCiJio,

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

MEPEeBOJUTH YMCIA U3 OJHOM CHCTEMBI 3alHCH (CUCTEMBbl CUHMCIICHUS) 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 pasubiMu ciocob0aMu M HCIONIB30BAaTh UX TMPHU
pELIeHUH 3a/1a4;

BBITMOJHATh BBIYMCIEHUS M MPEOOpa30BaHUs BBIPAKEHUM, COAEpKalIUX
NeNCTBUTENbHBIE YHCIIa, B TOM YHCIIE KOPHU HAaTYPaJbHBIX CTENEHEN;
BBITIOJIHSTh CTaHJapTHbIE TOX/1I€CTBEHHbBIE npeoOpa3oBaHus
TPUTOHOMETPHUECKUX, JOTapu(PMUUECKUX, CTENICHHBIX, UPPAIIUIOHATBHBIX
BBIPAKECHUI.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

Cs0600H0  onepuposamb
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,

YUCI08bIMU  MHOIMCECMEAMU npu

CB0000HO  BLINONIHAMbL — MONCOECMBEHHblE — NPeodPa308aHLsL
MpUSOHOMEMPUUECKUX, Jo2apugmuieckux, CMeneHHblxX
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
BBIUMCIICHUH, UCTIONB3YS pa3Hble CLIOCOOBI CPAaBHEHUI];

3allUChIBaTh, CPABHUBATb, OKPYIJIATH YHUCJIOBBIE [JAHHBIC PEAIBHBIX
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, IOTUYHO U TOYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BaHUEM a/IEKBATHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(GIMKTOTEHHBIE CUTYAllUH U MPEJIOTBPAIIATh KOH(IUKTHI 10 UX aKTUBHOU (ha3bl, BHICTPAUBATh JEIOBYIO U 00pa30BATEIbHYIO
KOMMYHHKAIIHIO, N30erast JINYHOCTHBIX OLIEHOYHBIX CYXIECHUM.

1.3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
MATEMATHUKA Moayas «AJI'EBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIU3A».

11 kaacce
PE3VJILTATBI Yriy0/ieHHbI YPOBEHb
BrInyCKHUK HAaydyuTCs Buinycknux nonyuum 603M0oMCHOCMb HAYUUMBCSL
OCBOEHMUSI s obecneuenus 603MOHNCHOCMU YCNEUWHO20 NPOOOIHCEHUSL
J1st yCHemHOoro npoAoDKEHHS 06p830BaHI/ISI 06pa306(1Hu}1 no cneyuanbHOCMsIM, C8A3AHHbIM C OCYUleCmeEleHuem
MPEIMETA 0 CHEIUATBLHOCTSIM, CBSI3aHHBIM C TPUKJIIATHBIM HAYYHOU U UCCTIe008AMENbCKOU 0esimelbHOCmU 8 00aacmu
I[ HMCIIOJIb30BAHUEM MAaT€MaTUKU MAMEMAMUKU U CMENCHBIX HAYVK

OBYYAIOIIMNCSA HAYUUTCS || OBYYAIOIIMACS MOJYYUT BO3SMOKHOCTb HAYUUTHCS

IHPEJIMETHBIE PE3YJIBTATBI

nemenmul meopuu MHoxcecme U MaAmMemMamuiecKoll 102UKu




Coboano OHepI/IPOBaTBZ MOHATUSAMU: KOHEUYHOE MHOKECTBO, BJIEMEHT
MHOXECTBa, IMOJMHOXECTBO, IepeceueHre, OObEAMHEHHE U Pa3HOCTh
MHO’KECTB, YMCIIOBBIE MHO)KECTBA HA KOOPAMHATHOM IPSAMOM, OTPE3OK,
WUHTEpBaJ, IOJYMHTEPBAJI, IPOMEXKYTOK C  BBIKOJOTOM  TOYKOH,
rpadu4eckoe MpeaCcTaBIeHe MHOXKECTB Ha KOOPAMHATHON INIOCKOCTH;
3a/1aBaTh MHOKECTBA IIEPEUNCIICHUEM U XapPAKTEPUCTUYECKUM CBOMCTBOM;
OIIEPUPOBATh IOHATUSAMU: YTBEP)KIACHUE, OTPULIAHUE YTBEPKICHUSA,
VUCTUHHBIE U JIOKHBIC YTBEP)KICHUs, IPUYUHA, CIIEICTBHE, YaCTHBIN
cilyyail 001Iero yTBep K/1eH!Us, KOHTPIPUMED;

IIPOBEPATH IIPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

HaXOJUTh IlepeceyeHue U OOBbEAMHEHHE MHOXKECTB, B TOM 4YHCIE
IPECTaBICHHBIX TpapUUecKy Ha YUCIOBON NPSAMON M HAa KOOPAMHATHOM
IIJIOCKOCTH;

IPOBOJUTDH JI0KA3aTeNIbHbIE PACCYXKAECHUS Ui 000CHOBAHHSI UCTUHHOCTH
YTBEPKICHUM.

B nosceonesnoui sxcuznu u npu usyueHuu opyux npeomemos:

WCIIOJb30BaTh YHUCJIOBBIE MHOYKECTBA HAa KOOPIMHATHOM MPSIMOM M Ha
KOOPAMHATHOW IUIOCKOCTH JUISI ONHMCAHUS PEANBbHBIX MPOLUECCOB H
SIBIICHUIA;

MPOBOAUTH JOKA3aTEIbHbIE PACCYXIACHUS B CUTyalUsX IMOBCEAHEBHOM
JKA3HU, NIPY PENICHUH 33724 U3 IPYTHX MPEIMETOB

Onepuposamv nousamuem onpeoeneHusi, OCHOBHLIMU BUOAMU
onpeoeneHull, OCHOBHbBIMU BUOAMU MEOPEM;

NOHUMAMb CYMb KOCBEHHO20 00KA3AMeNbCmaEd;

ONepupoBamb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOICECTBA,
NPUMEHSAMb Memo0 MAmMemMamuieckol UHOYKyuu Ojisi Npo8edeHuUs

paccyszicoeruti u 00Ka3ameibCme U npu peueHuu 3a0au.

B noeceomnesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

UCNONB3068AMb MEOPEMUKO-MHONCECMBEHHDIU S3bIK U A3bIK JI02UKU
011 ONUCAHUSL DPeaNbHblX NPOYeCco8 U sGIeHUll, NPU peueHun
3a0ay Opy2ux yueOHvlX npeomMemos

Yucna u BbIPAIICEHUA

CBO6OI[HO OIICpHUPOBATH IMOHATHUAMU: HATYPAJIIBHOC YHCJIO, MHOXKECTBO

HaTypaJbHBIX YHCCJ, LCJI0€ 4YHCJIIO, MHOXCCTBO MLCJBIX YHUCEI,
OOBIKHOBEHHAS I[p06b, JACCATUYHAaA ,Z[p06b, CMCIIaHHOC qucio,
panuoHaJIbHOC qHuCJIo, MHOKECTBO panuoHaJIbHbBIX YHUCCII,
HppalfuOHAJIbLHOC YHUCIIO0, KOPCHb CTCIICHHU 1, JIEHCTBUTEIILHOE qucio,

MHOXECTBO JEHCTBUTEIBHBIX YHUCEJ, T'€OMETPUYECKas WHTEPIpPETALM
HATypPaJbHBIX, LEJbIX, PALIMOHAIIBHBIX, JIEHCTBUTEIBHBIX YUCE,;
MOHUMATh U OOBSICHATH PA3HUILY MEX/y MO3UIIMOHHON U HEMO3UIIMOHHON
CHUCTEMAMH 3alMCH YUCEIT;

C60600HO  onepuposamsv — YUCTOBLIMU — MHOINCECMBAMU
peueHuu 3a0a4;

HOHUMAMb NPUYUHBL U OCHOGHBIE UOEU PACUWUPEHUS. YUCTOBbIX
MHOJICECME;

81a0emsv OCHOBHLIMU HNOHAMUAMU MEOPUU  OeIUMOCMU  Npu
peuweHuy CmaHoapmmusix 3a0ay

umems 0a3z06vle NPeoCmMasienus O MHONMCECEe KOMNIEKCHbIX
yuceiu,

c60000HO

npu

BblNOJIHAMb mModHcOecmeeHHbvle npe06pa3oeaﬁuﬂ

2 3,Z[€CL " fajee: 3HaTb ONPECACIICHUC MMOHATHA, 3HATh U YMCTh 000CHOBEIBATH CBOﬁCTBa(HpPBHaKPI, €CJIM OHHU CCTB) TOHATHS, XapaKTCPU30BATh CBA3U C APYT'UMHU NOHATUAMU,
MPEACTABIIAA OJHO MOHATHUE KaK YaCTh IEJIOCTHOTO KOMIIJICKCA, UCIIOJIb30BATh MTOHATHE U €TO CBOMCTBA Ipyu MPOBCIACHUN paccymﬂeHHﬁ, J0Ka3aTCJIbCTB, PCIICHUH 3a1a4.




— TEpEeBOAMUTH YHUCJIA U3 OJHOW CUCTEMBI 3alUCU (CHCTEMBI CUUCIICHHUS) B
ApYTyIo,

— JIOKa3blBaTh M HUCIOJb30BATh IPU3HAKU JEIMMOCTH CYMMBI U
IIPOM3BEICHUS IPU BBIIIOJIHEHUH BBIYUCICHUIN U PELLICHUHN 3a]iay;

— BBIIOJIHATH OKPYIVIEHHE pPAllMOHAJIbHBIX M HMPPALMOHAIBHBIX YHCEN C
3aJaHHON TOYHOCTHIO;

— CpaBHMBATh JECHCTBUTEIbHbIC YKCIIA PA3HBIMU CIIOCOOAMU;

—  YHOOPSIOYUBATH YUCIIA, 3aIIMCAHHBIC B BUI€ OOBIKHOBEHHON M IECATHYHON
npoOu, uMcia, 3aluCaHHbIE C HCIOJIB30BAaHHEM apH(PMETHUYECKOTO
KBaJ[paTHOI'O KOPHS, KOPHEH cTeneHu 0oJblie 2;

— Haxoauth HOJ] m HOK pa3nbsiMu criocobamMu M HCHOJB30BaTh UX IPU
pelIeHNH 3a/]a4;

— BBIIOJHATH BBIYMCICHUS U IPeoOpa3oBaHUs BBIPAKEHHH, COAepiKalux
JIeCTBUTENIbHBIE YNCIIA, B TOM YHCIIE KOPHU HAaTYpaJbHbBIX CTETEHEH;

—  BBINOJIHATH CTaHJapTHBIE TOXJECTBEHHBIE npeoOpazoBaHus
TPUTOHOMETPHUYCCKUX, JIOTapu(PMHUUECKUX, CTCTICHHBIX, UPPAITUOHATBHBIX
BBIPKEHHUM.

B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

— BBIIOJIHATb U OOBSICHATH CpPaBHEHUE PE3YJIbTATOB BBIYMCICHUN IIpU
pelIeHUH TMPaKTUYeCKUX 3a7ad, B TOM 4YHCI€ HPUOIMKEHHBIX
BBIUMCJIEHUH, UCIIOJIB3YS pa3Hble CIIOCOObI CpaBHEHUM;

— 3aluChIBATh, CpPaBHMBATh, OKPYIVIATH YHCIOBBIE JAHHBIE pEAIbHbBIX
BEJIMYMH C MCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

— COCTaBJISITh U OLIEHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE BHIPAKEHUS TPU
pelIeHnH MPaKTUYECKUX 3ajad U 3ajiad U3 JPYrux y4eOHbIX IPEIMETOB

MPULOHOMEMPUUECKUX, J102apupmMuiecKux, cmeneHHvIX
BbIPANHCEHULL,

enadems popmynou bunoma Hetomona,

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

npumeHams npu  pewtenuu 3adauy Kumaiickyro meopemy 00
ocmamkax,

npumensms npu pewenuu 3aoay Manyo meopemy @epmay

yMemyb BbINONHAMbL 3ANUCL YUCIA 8 MNOZUYUOHHOU cucmeme
CuUCeHUs;

NpUMeHsAMb NpU peuenuy 3a0ai meopemuKo-4uciogole QyHKYuu:
yucno u cymma deaumenetl, hynxyuro iiepa;

NpUMEHMb NPU peulerul 3a0ay yenuvie Opoou,

NpUMEeHAMb npu peuienuu 3a0aUMHO20UIEHbL c
oelicmeumenbHbIMU U YeablMu KO3 duyuenmamu;

671a0emb NOHAMUAMU NPUBOOUMDLU U HENPUBOOUMbBLU MHO2OUJIEH U
NPUMEHAMb UX NPU peleHUul 3a0ay,

npumeHams npu pewrenuu 3a0ay OCHO8HYI0 meopemy aneeopul;
npuMeHAms  npu  pewlenuu  3a0a4y  npocmeuiuiue  QYHKYUU
KOMNIEKCHOU NepeMeHHOl KaK 2eomempuieckie npeoopaso8anis

YPGBHEHu}l U Hepasencmea

— CBo00OgHO  omepupoBaTh  TMOHSATHUSIMH:  ypaBHEHHE, HEPABEHCTBO,
PAaBHOCWIBHBIE YPAaBHEHUST W HEPABEHCTBA, YPAaBHEHUE, SBIIIOLLEECS
CIEACTBHEM JIpyrOoro YpaBHEHUs, YypPaBHEHHs, pPaBHOCWIbHBIE Ha
MHO>KECTBE, pABHOCHIIbHBIE PE0OPa30BaHMs YPABHEHHIA,

— pemarb pa3Hble BHJbl YPABHEHUH W HEPABEHCTB M MX CUCTEM, B TOM
YHUCJIe HEKOTOPhIE YpaBHEHUsI 3-i U 4-i1 CTeNeHe!, IpOOHO-palliOHATbHBIC
Y UppaLlMOHAJIbHBIE;

— OBJAJETh OCHOBHBIMH THIAMH TIOKA3aTEIbHBIX, JOTapu()MHUUECKUX,

Ce0ob00n0 onpedenamv mun u 6vlOUPAMb MeMOO peuleHus
NOKA3amenbHblX U J102aPUPMUYECKUX YPAGHEHUN U HEPABEHCMS,
UpPPAYUOHANIbHBIX VypaeHeHu u HepageHCcma,
MPUSOHOMEMPUYECKUX YPAGHEHULL U HEPABEHCMSE, UX CUCTEM,
€60000HO peulamsv cuCmeMbl TUHEUHbIX YPAGHEHUTL,

pewiams  OCHOGHble  MUNbL  YPAGHEHUU U  HEPA6eHCME ¢
napamempamu,

npuUMeHsmb  npu  pewleHuu  3aoay  HepageHcmea  Kowwu —




UPPALMOHAIBHBIX, CTEIIEHHBIX YPABHEHUN U HEPABEHCTB U CTAHIAPTHBIMU
METOJaMH MX PEIICHUN U MPUMEHSATh UX MPU PEIICHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelIeHnI0 ypaBHEeHUI;

IIPUMEHATH TeopeMy Buera 11 penieHuss HEKOTOPBIX YPaBHEHUM CTEIICHU
BBIIIIE BTOPO;

IIOHMMATh CMBICII TEOPEM O PAaBHOCHIBHBIX W HEPABHOCUIIBHBIX
npeoOpa30BaHUAX YPaBHEHUN M YMETh UX JI0Ka3bIBaTh;

BIIQJICTh METOJAMM PELICHUs YPABHEHMI, HEPABEHCTB U UX CUCTEM, YMETh
BbIOMPATh METO]I PELIEHUsI 1 0OOCHOBBIBATH CBOM BBIOOD;

UCIIOJIB30BaTh METO/l HHTEPBAJIIOB ISl PEIICHUS HEPABEHCTB, B TOM YHCIIE
IpOOHO-pallMOHATIBHBIX M BKJIIOYAIONIMX B ce0s  UppanuoHaIbHbIE
BBIPAKCHMS;

pemarh anreOpanyeckue YpaBHEHMsI M HEPABEHCTBA M UX CHCTEMBI C
napamMeTpamMu anredpandecKuM U rpaduuecKuM METOIaMH;

BJIAJIETh Pa3HBIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YHUCIIAX;

n300pakaTb MHOXKECTBAa Ha IUIOCKOCTH, 3a/laBacMble YpaBHEHUSIMH,
HEPAaBEHCTBAMHU U UX CUCTEMAMHU;

CBOOOJTHO HMCIIOJIb30BaTh TOXKACCTBEHHBIE NMPEOOPA30BAHUS TIPU PEIICHUH
YPaBHEHUU U CUCTEM YPaBHEHUH

B nosceonesnoui scuznu u npu usyueHuu opysux npeomemos:

COCTaBJIATH W pellaTh YPAaBHEHUs, HEPABEHCTBA, HMX CHUCTEMBbI IIpU
pelIeHuN 3a/1a4 APYTUxX yueOHBIX MPEIMETOB;

BBIMIOJHATh OIIGHKY MPABIONOAOOUS pe3yabTaTOB, TMOIYy4YaeMbIX MpH
pPELIEHUH Pa3JINYHbIX YPAaBHEHUM, HEPABEHCTB U UX CUCTEM IIPU PELLIECHUU
3a/1a4 APYTUX y4eOHBIX MPEIMETOB;

COCTaBJIATh W pPEIIaTh YPABHEHMS W HEPABEHCTBA C IapameTpaMu IpU
pelIeHnH 3a7a49 JPYTUX Y4eOHbIX MTPEIMETOB;

COCTaBJIITh YpPABHEHHE, HEPABEHCTBO WJIM HX CUCTEMY, OINHUCHIBAIOIINE
pEATbHYIO0 CHUTYallMI0 WM MPUKIAAHYIO 3a7ady, HWHTEPIPETUPOBATH
MIOJyYEHHBIE PE3YJIbTAThI;

WCMOJIb30BaTh IPOrPAMMHBIE CPEACTBA IMPU PEHIEHUH OTAEIbHBIX
KJIACCOB YPaBHEHUU U HEPABEHCTB

bynaxoeckoeo, bepnynnu,
umemv npeocmaegieHue O HEepaBeHCMBax Mexcoy CpeOHUMU
cmeneHHbLMU

Dyukyuu




Brnagerp MOHATHSAMH: 3aBUCHUMOCTh BEIHYWH, (DYHKIHS, apryMEeHT U
3HaueHue (QYHKIMH, OOJACTh OINpEAeTCHUS M MHOXECTBO 3HAUCHUN
byHKIMKA, TpaduK 3aBUCUMOCTH, rpaduk QGYHKIUUA, HYIW (YHKIHH,
NPOMEXKYTKH  3HAKOMOCTOSHCTBA,  BO3pacTaHWE  HA  YHCIIOBOM
NPOMEKYTKE, YObIBaHME Ha YHCIOBOM MPOMEKYTKE, HauOOJbIlee H
HAaUMEHbIIEe 3Ha4YeHWe (DYHKIMM HA  YUCIOBOM  IMPOMEKYTKE,
nepuoauieckas (pyHKIMs, TePHO, YeTHAs W HedeTHas (HYHKIIMU; YMETh
MPUMEHSTH 3TH IMOHSATHUS TIPU PEIICHUH 3a/1a4;

BJIAJICTh IOHATHEM CTETCHHAsh (YHKIUS; CTPOUTH €€ TpapuK M yMETh
NPUMEHSTh CBOMCTBA CTEIICHHON (QYHKIIUH ITPH PEIICHUHU 33/1a4;

BJIQJICTh TIOHSATHSIMH IOKa3aTeiabHas (YHKIHS, SKCIIOHEHTA; CTPOUTH UX
rpaduKu U yMeTh NMPHMEHSATH CBOMCTBA IMOKAa3aTeIbHOW (YHKIIUH IPU
pCILICHUH 33]1aY;

BJIQJICTh TIOHATHEM Jorapudmudeckas (YHKIUS; CTPOUTH e¢ rpaduk u
YMETh MPUMEHSTh CBOMCTBA Jorapu(GpMUUECKON (YHKIMH TIPH PEIICHUU
3ajaq;

BJIQJICTh TOHSATHSIMH TPHUTOHOMETpPHYECKHE (YHKIMH; CTPOUTh WX
rpaduKd U yMETh MPUMEHSITh CBOMCTBA TPUTOHOMETPHUECKUX (DYHKIIUH
IIPH PEIICHUU 33]1a9;

BJIAJICTh MOHSATHEM OOpaTHas ()YHKIMS, NMPUMEHSATh 3TO TOHSATHE INPU
peIlIeHnH 3a/a4;

NPUMEHSTh TPU PEIICHUW 3a7ad  CBOWCTBA (DYHKIWH: YETHOCTH,
MEPHOANIHOCTD, OTPAHUYECHHOCTb,

MPUMEHSTH MIPH PEIICHUH 33124 ITpeoOpa3oBanus rpadukoB QyHKINIT;
BJIQ/IETh MOHSATUSMHU YHCIOBAs MOCIEA0BATEIHLHOCTD, aprupMeTHIEeCKast U
reoMeTpHuuecKas Mporpeccus;

MPUMEHSTH MIPU PEIICHUH 33/1a4 CBOWCTBA W MPHU3HAKU apu(PMETHIECKOM
Y TEOMETPUYECKON MPOTrPECCU.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

ONpeAeNsaTh MO rpagukaM M HCHOJIb30BaTh ISl PEIICHUs MPUKIATHBIX
3aJa4 CBOWCTBA peasbHBIX IMPOLIECCOB M 3aBHCUMOCTEH (HaubOousblIne U
HauMEHbBIINE 3HAu€HUs, NPOMEXKYTKH BO3pacCTaHUsl M  yOBIBAHUS
(GyHKLIMHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACUMITOTHI, TOUKH Tepernoa,
NEepUOA U T.I1.);

UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW NPAaKTHUECKOMN
CUTYallUH;.

Braoemv nonwsmuem acumnmomvl u ymems €20 NpUMeHAMb Npu
peuteruu 3a0ay;

NPUMEHAMb MemoObl pellerUss npocmetiuux ougppeperyuanbHvix
VPABHEHUll Nep8o2o U 8MOPO2o NOPAOKOE




OTIpeNeNATh 10 TpaguKaM MPOCTEHIINE XapaKTePUCTUKH MEPUOINIECKUX

MPOIECCOB B OHMOJOTUHM, SKOHOMHKE, MY3BIKE, PAJUOCBSI3M U .
(amrumMTya, IEPUO | T.I1.)
Dnemenmol Mamemamuiecko2o aHaIu3a
— Bmamers  monsTHeM ~— OeckOoHEYHO ~ yObIBaromiasi — reomerpuueckas | — Cgo600HO enadems CMAaHOapmMHbIM annapamom

IIPOrpPECCUs U YMETh IIPUMEHSTh €0 IIPU PELICHUY 3a/1a4;
IIPUMEHATH JUIs PEIIECHUS 3aa4 TEOPUIO IIPENIETIOB;

BIAJCTh MOHATUAMHU OECKOHEYHO OoJbIIMEe M OECKOHEYHO Malble
YHCJIOBBIE TIOCIICAOBATEIbHOCTH M YMETh CpPaBHUBATh OCCKOHEYHO
Oosblre 1 6ECKOHEYHO MaJlble II0CIE€0BATEIbHOCTH;

BJIAJCTh MNOHATHUSMH: MPOU3BOAHAS (PYHKIMH B TOYKE, MPOHM3BOTHAS
byHKINY;

BBIYUCIIATH IPOU3BOIHBIE FIEMEHTAPHBIX (QYHKIMHA U X KOMOMHALIMH;
uccienoBaTh (PYHKIMM HAa MOHOTOHHOCTb M 9KCTPEMYMBI,

CTpPOUTh TpaUKH W NPUMEHATh K PEIICHUIO 3a/1ay, B TOM 4YHCIE C
IapaMeTpoM;

BJIQ/IETh MIOHATHEM KacaTellbHasl K rpapuKy QYHKIUU U YMETh IPUMEHSTh
€ro IpH PELICHNH 3a/1a4;

BJIAJICTh MMOHATUSAMU NepBO0Opa3Hast (yHKIMS, ONpeIeIEHHbIH HHTErpal;
npuMeHsTh TeopeMy Hprorona—JleiiOHuIa 1 ee ciencTBUs ISl pelIeHUs
3a1a4.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

pelarh NpUKIAIHbIE 33/1a41 U3 OMOJIOTHH, (PU3UKH, XUMUH, SKOHOMUKU U
JPYTHX TIPEIMETOB, CBS3aHHBIE C HCCIEJOBAaHUEM XapaKTEPUCTHK
IIPOLIECCOB;

UHTEPIPETUPOBATH MOJTYUECHHbIE PE3YIbTATHI

MamemMamuyecKkoe0 aHauu3a Oas  GbIYUCIEHUS NPOU3BOOHBIX
@DyHKYUU 0OHOU NepemMeHHOU;

C80D0OHO NPUMEHAMb AnnNapam MamemamuiecKo2o aHaIu3a 0
UCCne0068anust YYHKYull U NOCMpOeHus epapuros, 8 mom yucie
UCCe008AHUS HA BLINYKIOCHb,

onepuposams NOHAMUEM NEPBO0OPA3HOU QYHKYUU Ol peuleHust
3a0ay,

061a0emb OCHOBHbIMU c8edeHusmMu 06 unmeepare Hvromona—
Jlewbnuya u e2o npocmeuuux npumMeHeHusx,
onepupoeamv 8 CMAHOAPMHBIX — CUMYAYUSX
BbICULUX NOPSLOKOB;

yMemb NPUMEHAMb NPU PeleHuU 3a0a4 C80UCMEa Henpepbl8HbIX

@yuryui;

npoOU3BOOHBIMU

yMemb  NpuMeHAmb  Npu  peulenuu  3a0a4  meopembvl
Beiiepwmpacca,
yMemv  GbINOJHAMb  NPUOIUNCEHHbIE — GbIYUCTEHUS  (MemoObl

peulenus YypasHeHull, GbIYUCTIeHUS ONPe0eleHHO20 UHMeSpana);
yMemsb NpUMeHAMb NPUNOJCEHUE NPOU3BOOHOU U ONPEOeNeHHO20
UHmMezpana K peuleHuio 3a0a4 eCmecmeo3HaHus,

enadems NOHAMUAMU 8MOPAsl NPOU3BOOHAS, BLINYKIOCMb 2pauKa
@yHKYyUU U yMems ucciedo8ams QYHKYUIO Ha 8bINYKIOCHb

I(omﬁunamopuka, 6EePOAMHOCHb U CIMAMUCHIUKA, JIOCUKA U meopus zpaqboe

OnepupoBaTthb OCHOBHBIMH  OINHCATCIBLHBIMU  XapaKTEPUCTHUKAMH
YHCIIOBOTO HAOOpa, TOHATHEM T'eHepajbHas COBOKYITHOCTh W BBIOOPKOIL
U3 HeE;

ONEPHPOBATh TOHATUSAMH: YacTOTa W BEPOSTHOCTh COOBITHS, CymMMa H
NPOM3BEICHUE BEPOSTHOCTEH, BBIUMCIATH BEPOSTHOCTH COOBITHI Ha
OCHOBE II0JICYETA YNCIIA UCXOJI0B;

BJIaJICTh OCHOBHBIMH MOHITUSIMU KOMOWHATOPUKH M YMETh MX MPUMEHSThH

Hmemdv npedcmagnenue o yeHmpanbHol npedeibHoll meopeme;
umemv  nmpeocmasieHue 0  8blOOPOUYHOM — KOIDduyuerme
KOppensyuu u TUHEuHOU pecpeccuu;

uMemv npeocmasieHue O  CMAMUCMU4ecKux 2unome3ax u
nposepKe CIMAamucmu4ecKkol 2unomessl, 0 CMamucmuKe Kpumepusi
U ee ypogHe 3HAUUMOCTIL,

UMemb npedCcmagiene 0 Cés3U IMIUPULECKUX U MeOPEemUYeCcKUX




NPU PEUICHUH 3a/1a4;
UMETh MPEICTaBICHHE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIA;

UMETh TIPEACTaBICHUE O JTUCKPETHBIX W HENPEPHIBHBIX CITy4alHBIX
BEJIMYMHAX U PACTIPEICIICHISIX, O HE3aBUCUMOCTH CITyYaiHbIX BEJIINYHH;

MMETh TPEJICTABIICHHE O MATeMaTH4YeCKOM OXHMIAHUM UM JUCIEPCUHU
CIIyYalHBIX BEIUYUH;

UMETh IMPEJICTaBJICHHE O COBMECTHBIX pACHpPENeICHUIX CIy4ailHbIX
BEJINYUH;

MOHMMATh CYTh 3aKOHa OOJBIIMX 4YHCE] M BBIOOPOYHOIO METoAa
U3MEpEHUs BEpOSTHOCTE;

MMETh TIPEJCTABIICHHE O HOPMAJIBHOM pACIPEICICHUN W TpUMEpax
HOPMAJIBHO PacTpeIeICHHBIX CITy4allHbIX BEJINYUH;

UMETH MPEJCTABICHNE O KOPPEISAIUH CTy4YallHbIX BEIUYHUH.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

BBIYHCIIATH WJIA OIICHUBATh BEPOSTHOCTH COOBITHI B pealIbHOM KU3HU;
BBIOMPATh METO/IbI ITOIXOAIIETO MPEACTABICHHS M 00PaOOTKH JTaHHBIX

pacnpeoeneHul;

umemsv npeocmasieHue 0 KOOUPOBAHUU,
080UUHOM Oepese;

81a0emsv OCHOBHLIMU NOHAMUAMU — meopuu 2pagos (epag,
gepuiuna, pebpo, cmeneHv GepuiUHbl, NYymv 6 epage) u ymems
NPUMEHAMb UX NPU PEULEHUU 3A0aY,

umemsv npeocmasgieHue 0 O0epedbiAxX U ymemv HPUMEHAMb Npu
peweHuu 3a0ad;

enademv — NOHAMUEM  C6A3HOCMb U YMemb
KOMNOHEHMbl C8A3HOCMU NPU peuleHul 3a0a4;
yMemsb 0Cyuecmaisims nymu no pebpam, o6xoosi pebep u eepuiuH
epagha;

umemsv npeocmasienue 00 dNePOBOM U 2AMUTLINOHOBOM NYMU,
umMemsv NpedCmasieHue o mMpYOHOCmU 3a0a4yu HAXOHCOEHUs
2aMUTLINOHOBA NYMU,

81a0emsv NOHAMUAMYU KOHEYHble U CUemHble MHOMCECM8ad U yMems
UX NPUMEHAMb NPU PeueHUU 3a0ay,

YMemb NPUMEHSMb Meno0 MAMeMamuieckoll UHOYKYUu,

ymems npumensms npunyun Jupuxie npu pewenuu 3a0ay

OB0UYHOU  3ANUCU,

NPUMEHANb

Texcmoewie 3a0auu

PemaTh paszHble 3a1a4u MOBBIIIEHHON TPYIHOCTH;

aQHAIM3UPOBATh yCJIOBHE 3a/layd, BBIOMPATh ONTHUMAIBHBIA METO]
pelieHus 3a/1auu, pacCMaTpUBas pa3JIMUHbIE METO/IbI;
CTPOUTh MOJENb peUIeHUs 3aJayd, [POBOAUTH
paccyXIeHus NP PelIeHU! 3aa4H;

pemaTh 3amadu, Tpedyromme nepedopa BapHaHTOB, MPOBEPKH YCIOBHM,
BBIOOpA ONTHUMAJIBHOTO pe3yiIbTaTa;

AQHAIM3UPOBATh U MHTEPIIPETHPOBATH MONYUYCHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUS 33]]a4d, BEIOUPATh PEIICHHUs, HE MPOTUBOPEUAIINE KOHTEKCTY;
MIEPEBOIUTH MPHU PEIICHUH 3319l HH(POPMAIIHIO W3 OJTHOW (POPMBI 3aIiCH
B JPYTYI0, HCTOJB3Yys MPH HEOOXOAMMOCTH CXEMBI, TaONHIIBI, TpaduKu,
JTUarpamMMBbl.

JA0Ka3aTCJIbHBIC

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

pelIaTh NPAKTHYCCKUC 3aJa9U U 3a1a4i U3 APYTUX NPEAMCTOB

Ymemo pewiamsv pazuvie 3a0ayu nogvlueHHOU MPYOHOCMU,

yMemb  AHATUUPOBAMb  YCI0GUE 304yl sblOUpams
ONMUMATILHBILL  MemoO — peuleHus  3a0auu,  paccmampueas
PAa3IUUHbLIE MEMOObL,

yMemsb  Cmpoums  MOOelb  peuleHus — 3a0adu,  npooounv

0oKa3zameinbHble paccyrHcOeHus nPu peueHu 3a0ayu;

enadems Memooamu peuieHus 3aday, mpeodyruwux nepebopa
8APUAHMO8,  NPOBEPKU  YCI08Ull,  6bI00pA  ONMUMATLHOZO
pe3yrbmama.




Hcmopuﬂ U MEMoobl 8 MAMEMAMUKU

HmeTh npeacTaBieHue O BKJIAJE BBIIAIOIMIUXCS MAaTEMAaTUKOB B pa3BUTHH | — [lpumenams  mamemamuyeckue  3HAHUS K UCCILE008AHUIO
HAYKU: OKpyJcalouje2o mMupa (Mooeruposanue @U3UYECKUx npoyeccos,
MOHMMATh POJIb MAaTEeMaTUKU B pa3BuTuu Poccuu; 3a0ayu IKOHOMUKU).

UCIIONIb30BAaTh ~ OCHOBHBIE  METOJBI  JIOKa3aTelbCTBA,  MPOBOAUTH
J0KA3aTeNNbCTBA U BBIMOJIHITH OMPOBEPIKEHNUS;

NPUMEHSTh OCHOBHBIC METO/IbI PEIICHUS MAaTEMAaTHUYECKUX 3a/1a4;

HA  OCHOBE  MaTeMaTHYECKHX  3aKOHOMEPHOCTEH B  MpUPOJE
XapakTepu30BaTh KPacoTy M COBEPIICHCTBO OKPYKAIOIIETO MHpa |
MIPOU3BEIEHUI UCKYCCTBA;

OPUMEHATh TMPOCTEHIINE TMPOrpaMMHBIE CpPEACTBA W AIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHHH MaTeMaTHYeCKUX 3ajad;
MOJIb30BAThCS MPUKIIAHBIMU MPOTPaMMaMH U TIPOrPaMMaMU CUMBOJIbHBIX
BBIYHCIICHUH ISl HCCIIEIOBAHUS MAaTEMAaTHYECKUX OOBEKTOB.

JIMYHOCTHBIE PE3YJIBTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

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

TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH JIMAJIOT C IPYTUMH JIOABMHU, JOCTUTATh B HEM B3aUMOTIOHUMAHUS, HAXOAUTH OOIIUE 1IeTTH U COTPYAHUYATh JJIs
WX JIOCTHKEHUS,

HABBIKU COTPYIHUYECTBA CO CBEPCTHUKAMHU, TETHMH MIIAIIEr0 BO3PacTa, B3POCIBIMU B 00pa30BaTEIbHOM, 00IIECTBEHHO MOJIE3HOU, y4eOHO-
MCCIIeI0BATEIBCKOM, TPOSKTHOM U IPYTUX BUIAX JIEATEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSKEHUH BCEH )KU3HU; CO3HATEIILHOE OTHOIIEHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEUTHON MpodheccrnoHalIbHON U 00111€CTBEHHOM e TEIbHOCTH;

ACTETHYECKOE OTHOIICHHE K MUPY, BKITIOUAs ICTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO TBOPUECTBA;

OCO3HAHHBIN BBIOOp Oymyriei nmpodeccun U BO3MOKHOCTh pealin3alliid COOCTBEHHBIX YKHU3HEHHBIX IJIAHOB; OTHOIICHHE K MPOodecCHOHATBHOM
NESTENIbHOCTH KaK BO3MOKHOCTH Y4aCTHs B PELICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIECTBEHHBIX MPOOIEM-

METAIIPEJMETHBIE PE3YJIbTATBI

1. PervasituBHble YY/I:
CaMOCTOSITEITLHO OIPEICIIATh IIEJH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH, TI0O KOTOPBIM MOKHO OIPEICITUTh, UYTO 1Eb TOCTHTHYTA;
OIICHUBATh BO3MO>KHBIE MOCIEICTBUS JOCTHKEHHS TTOCTABICHHOW €N B JESITENbHOCTH, COOCTBEHHON KU3HU U KU3HU OKPYKAIOMIMX JOJEH,
OCHOBBIBASICh HA COOOPAKEHUSX STHKH W MOPAJIH;
CTaBUTH M (OPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENILHON IeATEIHbHOCTH M )KU3HEHHBIX CUTYaIUsX;




OIICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U APyTHUe HeMaTepualbHbIe PeCYpChl, HEOOXOIUMBIE JIsl TOCTHKEHUS TIOCTABIICHHOMN TIEIIH;
BbIOHpATh MyTh NOCTHKEHUS LEJH, TUTAHUPOBATh PeIlieHNE TTOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepuaibHble U HeMaTepHalIbHbIE 3aTPaThI;
OpraHu30BBIBATh A((HEKTUBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX JJIsi JOCTHKCHHUS ITOCTABJIICHHOM 11ETIH;

CONOCTABJIATh MOJYUYEHHBIN PE3YJIBTAT JEATEIbHOCTH C IOCTABJIIEHHOMN 3apaHee LENbIO.

2. Ilo3naBaTteabubie YYJI:
WCKaTh M HaXOJUTh 00OOIIEHHBIC CIIOCOOBI PEIICHUs 3a7a4, B TOM YHCJE, OCYIIECTBIATh Pa3BEPHYTHIM HHPOPMAIIMOHHBINA TTOWCK U CTaBUTh Ha
€ro OCHOBE HOBBIE (Y4eOHBIC U TTO3HABATEIILHEIC) 3a/1a4H,
KPUTUYECKH OIICHUBATh M HMHTEPIPETUPOBATh HH(MOPMAIMIO C pa3HBIX TO3UIMH,  paclo3HaBaTh W (UKCUPOBATh TMPOTHUBOPEUHS B
UH(OPMAIIMOHHBIX UCTOUYHUKAX;
WCIIOJb30BaTh PAa3jiMYHbIE MOJICTbHO-CXEMATUYECKUE CPEACTBA ISl TPEJCTABICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUM, a TakkKe
MIPOTUBOPEUHIA, BRISIBIICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHUKAX;
Haxo/IUTb W MPHUBOAUTH KPUTHUYECKUE apryMEHThl B OTHOIICHHM JEUCTBUM M CYXIEHHMM JpPYyroro; CIHOKOMHO M Pa3syMHO OTHOCUTHCS K
KPUTUYECKUM 3aMEUYaHUsIM B OTHOIICHUH COOCTBEHHOT'O CYXKJICHHS, pACCMAaTPUBATh UX KaK PeCypc COOCTBEHHOTO pPa3BUTHS,
BBIXOJMTH 32 PaMKH y4e€OHOTrO MpEAMETa U OCYILIECTBIATH IIeJICHANPABICHHBIA MOUCK BO3MOXHOCTEH IS IIMPOKOrO MEpPeHOca CPelCTB U
CHOCO0O0B JEUCTBUS;
BBICTpAaUBaTh HMHAWBUYAIbHYIO OOpa30BaTENIbHYIO TPACKTOPHIO, YUYHUTHIBAS OrPAHUYCHHS CO CTOPOHBI APYTUX YYACTHUKOB U PECypCHBIC
OTpaHUYCHUS;
MEHATh U YACPKUBATh Pa3HbIE MMO3UIMU B IO3HABATEILHOMN JEATEIBHOCTH.

3. Kommynukaruubie YV JI:
OCYIIECTBIISTH JIETIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPU 0Opa30BaTeIbHON OpPraHU3allld, TaK U 3a ee
npejaenaMu), oA0UpaTh MApTHEPOB JJIsl ETOBOM KOMMYHHMKAIIUA MCXOMS U3 COOOpaKE€HUN pPe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE JTMYHBIX
CUMIIATHH;
MIPU OCYIIECTBJICHUH TPYIIOBON pabOThl OBITh KaK PYKOBOIUTEIEM, TaK M WICHOM KOMaHJIbI B Pa3HbIX pOJIIX (TeHepaTop WCH, KPUTHUK,
UCTIOJTHUTEIb, BEICTYMAIOIINMA, SKCIIEPT U T.J1.);
KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSIX PEaTbHOTO, BUPTYAIHbHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHS;
pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIh30BAaHMEM aIeKBATHBIX (YCTHBIX U MHUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacro3HaBaTh KOH()JIUKTOTCHHBIE CUTYAIlUU U MPEIOTBpaIIaTh KOHQIUKTHI 10 UX aKTUBHOU (a3bl, BRICTPAUBATH JIEJIOBYIO0 U 00pa30BaTEIbHYIO
KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OI[CHOYHBIX CY)KIICHUH.




1.4. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJAMETA
MATEMATHUKA Moayas «TEOMETPHUS».

11 kiaacc

Yriry0JieHHbI YPOBEHb
PE3VJIBTATBI BBITyCKHUK Hay4uTCs BuinycKHUK noayyum 603MOoHCHOCMb HAYYUMbCS

na obecneuenus 603MONCHOCMU YCHEUHO2O

OCBOEHMSI NpoOoadNCEHUS 0OPAZ0BAHUSL NO

Jlis ycnemHoro mpoo/bKeHus: 00pa3oBaHus CReYUanbHOCMAM, CEA3AHHBIM C
IPEIMETA 10 CIIELUAIBHOCTAM, CBA3AHHBIM C IIPUKIAAHLIM | OCYUeCmeleHueM HaAY4HOU U UCCIe0068amenbCKol
A HCIIOJIb30BAaHUEM MaTEMATHUKH 0esAmenbHOCmU 8 00IACTU MAMEMAMUKY U

CMEIICHBIX HAYK

OBYYAIOIIUNCS HAYYUTCS | OBYYAIOIUNCS MNOJYYUT BO3MOKHOCTh HAYUUTHCSI
NPEJMETHBIE PE3YJIbTATbI
T'eomempusn

Brnagerp reoMerpuueckMMM TOHATHUSMU TpU  pEUIeHUM 3agad U | — Hwmems npeocmasgnenue 006 akcuomamuieckom memooe;
IIPOBEJIEHUY MAaTEMATUYECKHUX PACCYKICHUM; —  81a0emv NOHAMUEM 2eoMempuyecKue Mecma moiex 8
CaMOCTOSITENIbHO (POPMYJIMPOBAThH OINPENEIEHUsI T€OMETPHUUECKUX GUTryp, npocmpancmee u ymems NPUMEeHAmMb Ux O peuleHusl 3a0ay;
BBIJIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX M IPU3HAKAX T€OMETPHUYECCKHX | —  yMemb npumeHsms OJisk peuleHus: 3a0ay C80tUCmaed NIOCKUX u
uryp u 00OCHOBBIBATH WM ONpPOBEPraTh HX, 0000IaTh WK 08Y2PAHHBIX Y2108, MPEXSPAHHO20 Yeld, meopembl KOCUHYCO8 U
KOHKPETU3UPOBaTh PE3y/lbTaThl Ha HOBBIX Kiaccax (uUryp, MpoBOJUTH B CUHYCO8 OJIsL MPEXSPAHHO20 Veld,
HECIIOXKHBIX  CIydasxX — Kiaccupukaumuio  Guryp 10  PasiMYHBIM | —  gradems noHsmuem nepneHOUKyIapHOe Ceuenie NPUMbl U yMemb

OCHOBAHUSM, NPUMEHAmMb €20 npu peuileHuu 361061‘!,'

MCCIIE/IOBATh  YEPTEKH, BKIKOYas KOMOWHAUWHU Uy, W3BIEKATh, | — wyems npedcmasnenue o 060UCMEEHHOCHU NPAGUTHHBIX
HHTCPIPETUPOBATL U HpeO6p330BBIBaTI) I/IH(l)OpMaI_H/IIO, MMpEACTAaBICHHYIO MHO202PDAHHUKO8,

Ha 4CpTCXKax, —  g1ademv NOHAMUAMU YEHMPATbHOE U NAPAJLIebHOe

pemarb 3aaa4d  reOMETPUYCCKOro COACpXaHWsA, B TOM HMCIC B NpOeKmupo8anue u NPUMEHsAMs Ux npu NOCMpPOeHUU cedeHull
CUTyalusX, Korja ajJroputmM pCelICHUA HE CICAYCT SIBHO H3 YCIIOBUA, MHO202PDAHHUKO8 Memooom npoe}{uuﬁ;




BBITIOJIHATH HGOGXOIII/IMLIG JUJIS peH_IeHI/ISI 3ada4nu OOIIOJTHUTCIIBHBIC
MOCTPOEHUS, UCCIEA0BAaTh BO3MOKHOCTh NMTPUMEHEHHUS TeopeM U (hopmyi
JJI pCHICHUA 3a1a4,

yMeTh (hOPMYJIHUPOBATh U JIOKA3bIBATh TEOMETPUUYECKUE YTBEPIKICHHS;
BJIAJCTH IIOHATUAMU CTEPCOMETPHUH: Ipru3ma, napajaCiICciuIica,
nUpamMuia, TETPAdP;

HUMCTb HPCACTABJICHUA 06 aKCuoMax CTCPpCOMECTPUU U CICACTBHUAX U3 HUX
1 YMETh IPUMEHATH UX IIPH PELICHUH 3a1a4;

YMETb CTPOUTH CCUCHHUA MHOI'OI'PAaHHUKOB C HMCIIOJIB30BAHHUEM PA3JIMYHBIX
METOA0B, B TOM 4YHUCJIC U METOAA CIICIOB,

HMCTb NPCACTABJICHHUC O CKPCHIUMBAIOMHUXCA IIPAMBIX B IPOCTPAHCTBC U
YMCTh HAXOAUTH YI'OJl U PACCTOSHNUEC MCIKAY HUMU;

IIPUMEHATh TEOPEMBl O MAPAUICIBHOCTH MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE IIPU PELICHUH 3a]1a4;

YMCTh HNPUMCHATH IApaUICIIbHOC IMMPOCKTUPOBAHUC JIA I/1306pa>KeHI/I}I
uryp;

YMETb IPUMEHATH MEPHEHAUKYJISAPHOCTH MPSMONM M IUIOCKOCTH IIpU
pelIeHnH 3a1a4;

BJIAJACTb INOHATHAMU OPTOIOHAJILBHOC IIPOCKTHPOBAHUC, HAKIIOHHBIC W HUX
MMpoeKuru, yMCTb IPHUMCHATH TCOPEMY O TPEX TMCPHCHAUKYIISIPpAX IMMPU
pelIeHnH 3a/1a4;

BJIQACTH IMOHATHUAMU PACCTOSIHHUEC MCKIAY (I)I/Il"ypaMI/I B IPOCTPAHCTBC,
O6I.I.II/II>1 NEPpNCHAUKYJIAP ABYX CKPCIIUBAOMIUXCA TMPAMBIX W YMCTb
HNPUMEHSITh UX IIPHU PELICHUH 3a7a;

BJIAACTb MOHATHEM YIOJI MCKAY HpHMOﬁ U IIUIOCKOCTBXO U YMCTH
HPUMEHSITE €r0 IIPU PELICHUH 3a4aY;

BJIaACTh IOHATHUAMU ,[[ByrpaHHbeI yroJj, yroia Mexay IIJIOCKOCTIAMU,
MNEPNCHAUKYJIAPHBIC INIOCKOCTH W YMCEThb INPHUMCHATH HUX IIPU PCIICHUUN
3a/au;

BJIQACTH TMOHATHUAMU HpPHU3MA, MMAPAJUICIICTIMIIC W HNPUMCHSATH CBOIICTBA
napajjejenmIica rmpu peuICHur 3a1ay;

BJIIAACTh IOHATHUECM HpﬂMOerJ'IBHBIfI Hapannenennnez[ n HpI/IMeHSITI) €ro
IIpY PELIEHNUHN 3a/1a4;

BJIQACTb NOHATUAMU IHUPAMHJA, BUAbI IMUPpAMU, 3JICMCHTBI HpaBHHBHOf/'I
MnUupaMuJibl 1 YMCTh ITPUMCHATH UX IPHU PCIICHUU 3a/1a4,

umMems npedcmasienue 0 pazeepmke MHO20CPAHHUKA U
Kpamyauuiem nymu Ha N0GEPXHOCMU MHO202PAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX Ce4eHusx,

umems npedcmasiienue 0 Kacarnwuxcs cepax u KomMounayuu mei
8PAWEHUsL U YMeMb NPUMEHAMb UX NPU peulenul 3a0ad,
NPUMEHAMb NPU peueHuU 3a0ay QOpMyLy paccmoaHus om mouxku
00 NIOCKOCMU,

871a0emb PpaA3HbIMU CNOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U
YyMemb NpUMeHAMb NPU peuleHuu 3a0ay;

NPUMEHAMb NPU peueruy 3a0ay U 00Ka3amenbcmee meopem
BEKMOPHBILL MEMOO U MEMOO KOOPOUHAN,

umems npedcmasienue 06 aKkCUomMax oovema, NpUMeHsIms
@opmynvl 00beM0O8 NPAMOY20bHO20 NAPATIELeNnUnedd, npumbsl U
nuUpamuowvl, mempad’opa npu peueHuu 3a0ay;

npUMeHsamb meopemvl 00 OMHOUEHUSAX 00bEeMO8 NPU pelleHUU
3a0ay;

NPUMEHSIMb UHMeSPAL 0I5l BbIYUCTEHUSI 00BEMO8 U NOBEPXHOCHIEl
mejl 8paujeHust, bIMUCTEHUSL NIOUAOU CHEPUYECKO20 Nosca U
0bvema waposoeo clos;

umems npedcmasiienue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe:
napanienbHoM nepeHoce, CUMMempuu OMHOCUMENIbHO NIOCKOCHIU,
YEeHMPANbHOU CUMMEMPULL, HOBOPOMe OMHOCUMETLHO NPAMOL,
BUHMOBOL CUMMEMPUL, YMENMb NPUMEHSIMb UX NPU PEUUEHUU
3a0ay;

umems npedcmasiienue 0 nIoWAoU OPMOSOHANILHOU NPOEKYULL,
umems npedcmasiienue 0 mpexepaHHoM U MHO20ZPAHHOM Yaie U
NPUMEHSAMb C8OUCMEA NILOCKUX Y208 MHO20ZPAHHO20 Yeld npu
peuterHuu 3a0ay;

umemyv npedcmasienus o npeoobpaz08aHul NOO0OUs, 2OMOmMemuu
U yMemb NpUMeHsms Ux npu peuleHuu 3a0a4;

ymMemb peuams 3a0auu Ha NIO0CKOCMU Memooamu
cmepeomempui;

yMemb NpUMeHAmsb Gopmyibl 06beM08 Npu peueHuu 3a0ay




MMETH MPECTABIEHUE O TeOopeMe Diliiepa,IpaBUIbHBIX MHOIOIPaHHUKAX;
BJIaACTh MNMOHATHCM ILJIOIIAIM HOBerHOCTCﬁ MHOT'OIrPpaHHUKOB U YMCTb
HNPUMEHATE €T0 IIPYU PELICHUH 3a1a4;

BJIQZIETh MOHATHAMH Tella BpalleHus (LMINHADP, KOHYC, map u chepa), ux
CEUYCHUS U YMETh IPUMEHSATH UX MIPU PEIICHUHN 33/1a4;

BJIaACTb TIIOHATHAMU KaCATCJIIbHBIC NPSAMBIC W IINIOCKOCTU W YMCTb
HNPUMEHATH U3IPU PEIICHUH 33/1a4;

HUMCTb MPCACTABJICHUA O BHHCAHHBIX W OIMCAHHBIX C(i)ean n yMCTb
[PUMEHATD UX IIPU PELICHUH 3a/aY;

BJIQZIETh TOHATUAMH 00BEM, 00BbEMbl MHOTOTPAHHHUKOB, TEJ BPAILCHUS U
INPUMEHSATH UX TPU PEIICHNH 3a/a4;

UMETh MPEJCTAaBICHHE O pa3BepTKe IWIMHApPAa M KOHYCA, IUIOIAAN
IIOBEPXHOCTU LWJIMHAPA U KOHYCA, YMETb IIPUMEHATH UX IPU PELICHUU
3ajay;

UMETh TPEACTaBICHUE O IJIOMIaau chepbl U YMETh MPUMEHSTH €ro IMpH
peIIeHNH 3a1a4;

YMETh penIaTh 3a/1a4d Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJI BPALICHUS;
UMETh MpPEJCTaBICHHE O IMOJOOMH B IMPOCTPAHCTBE M yMETh pEIIaTh
3aJa4d Ha OTHOIIEHHE OOBEMOB M IUIOIIAACH MOBEPXHOCTEH MOIOOHBIX

buryp.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBIAITh C HCIIOJIb30BAHMEM CBOICTB TIE€OMETPUYECKHX (Uryp
MaTEMaTHUYECKUE MOJIEIH JJIs PELIEHUs 3a]ad MIPAKTHYECKOro Xapakrepa
U 337a4 U3 CMEKHBIX AMCLUMILINH, UCCIEI0BaTh MOJTYYEHHbIE MOJAEIN U
MHTEPIPETUPOBATH PE3YJIHTAT

Bexkmopul u koopounamet 6 npocmpancmee

Brnaners moHATUSIMH BEKTOPBI U UX KOOPJUHATHI;

YMETh BBIIOJIHATH ONEpPaIMi HaJl BEKTOPaMH;

UCIOJIb30BaTh CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB MTPH PELLICHUH 3a/1a4;
NPUMEHSTH YpaBHEHHE IUNIOCKOCTH, POPMYITy PACCTOSHHS MEKAY TOUKAMHU,
ypaBHEeHHUE cepbl P PELICHUH 3a/1a4;

MIPUMEHSATH BEKTOPHI 1 METOJ KOOPJMHAT B IPOCTPAHCTBE MIPH PEIICHUH 33124

Haxooums 00vem napannerenuneda u mempasopa, 3a0aHHbIX
KOOPOUHAMAMU C8OUX BEPUIUH,

3a0aeame npAMYyIo 8 NPOCMpancmee;

HAX00UmMb paccmosiHue om modku 00 NIOCKOCMU  cucmeme
KoopouHam;

HAXO0O0UMb PACCMOSHUEC MENCOY CKPEUWUBATOUWUMUCS NPAMBIMU,
3A0AHHBIMU 8 cUCmeMe KOOPOUHAM

JIMYHOCTHBIE PE3YJIBTATDBI

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;




KPUTUYHOCTh MBIIIJICHUS, YMCHUE PACIIO3HABATh JIOTMUSCKU HEKOPPEKTHBIC BBICKA3bIBAHMSI, OTJINYATh TUIIOTE3Y OT (aKTa;

TOTOBHOCTB M CITOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIFOABMH, TIOCTHTaTh B HEM B3aWUMOIIOHMMAaHUS, HAXOAUThH OOIINE IIETH U COTPYAHAYATH JUIS
UX JOCTHKCHUS;

HaBBIKA COTPYAHHYECTBA CO CBEPCTHUKAMH, IETHMH MJIAJIIIETO BO3pAcTa, B3POCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIC3HOH, yueOHO-
HCCJICZIOBATEIIbCKOM, MPOCKTHON M IPYTHX BUIAX JACSITEILHOCTH;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMO00OPa30BaHUIO, HA MPOTSHKEHUH BCEH JKU3HU; CO3HATEIILHOE OTHOIICHUE K
HENPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEITHOW MPO(hecCHOHAIBHON 1 00IECTBEHHOH IeATEeIhHOCTH;

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUAsi 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA;

OCO3HAHHBII BBIOOP Oyayliei mpodecCuu U BO3MOXKHOCTh pean3allii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIICHHE K MPO(ecCHOHAIBHON
JeSITeTbHOCTH KaK BO3MOYKHOCTH YYaCTHSI B PEIICHUH JTMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIECTBEHHBIX MTPOOIIEM-

METAIIPEJMETHBIE PE3YJIbTATBI

1. PervasituBHble YY/I:
CaMOCTOSITEIILHO OIPEICIATh IEJH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH, TI0O KOTOPBIM MOYKHO OIIPEACITUTh, UYTO 1EIb TOCTHTHYTA;
OILICHUBATh BO3MOXKHBIC MMOCIIEACTBUS JOCTHIKEHHSI TIOCTABICHHOMN IIEJIM B JCATEIBHOCTH, COOCTBECHHOM JKU3HU U JKU3HHU OKPY)KAIOILIMX JIFOJICH,
OCHOBBIBASICh HA COOOPAKEHUSIX ITUKH U MOPAJIH;
CTaBHUTh U POPMYJIMPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTECILHON JACATEIHOCTU U JKU3HCHHBIX CUTYAIIHSsX;
OIICHUBATh PECYPCHI, B TOM YHCJIE BPEeMs U JAPyTHUe HeMaTepUalbHbIC PeCypChl, HEOOXOIUMBIE JUISl TOCTHKEHUS TIOCTABIICHHOMN TSI,
BBIOUPATH MTYTh TOCTH)KCHUS 1I€ITH, TUTAHUPOBATh PEIICHHE MOCTABJICHHBIX 3a/1a4, ONTUMH3UPYS MaTepUAIbHBIC U HEMaTepUAIIbHBIC 3aTPATHI;
OpraHu30BBIBATH A()(HEKTHBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX JJIsl JOCTHKCHHUS ITOCTABJIICHHOM 11ETIH;
COTIOCTABJISITh MOJYYECHHBIN pe3ynbTar AesITeIbHOCTH C TIOCTABJICHHON 3apaHee LEeblo.

2. Ilo3HaBaTesibHble YV /I:
MCKaTh ¥ HaXOJUTh O0OOIIEHHBIE CIIOCOOBI PElIeHUs 3aayd, B TOM UYHCIE, OCYIIECTBISATh Pa3BEPHYTHIN HHPOPMAIIMOHHBIM MOUCK M CTAaBUTh HA
€ro OCHOBE HOBBIE (yueOHbIE U TTO3HABATEIBHEIE) 3a1a4H;
KPUTHYECKH OIICHHBATh U HWHTEPIPETHPOBATh HMHQPOPMAIMIO C pa3HbIX MO3MUIMKA,  pacrmo3HaBaTh M (PUKCHUPOBATH NPOTHUBOPEUHS B
WH(OPMAITMOHHBIX HCTOYHUKAX;
UCIIONIb30BAaTh PA3IMYHBIE MOJEIBHO-CXEeMATUYECKHUEe CpPEICTBA JJIsi TMPEICTaBICHHsI CYIIECTBEHHBIX CBsI3€ W OTHOIIEHUH, a Takke
MIPOTUBOPEUMHA, BRISBIICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHKAX
HAaXOJUTh W TPUBOAUTH KPUTHUYECKHE apTyMEHTHl B OTHOIIECHUU JEHUCTBUU W CYKICHHH JIPYroro; CIHOKOMHO M Pa3yMHO OTHOCHTHCS K
KPUTHYCCKHM 3aMEUaHUSIM B OTHOIICHUH COOCTBEHHOTO CY)KJICHHS, pACCMaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;
BBIXOJMTH 32 PaMKH y4eOHOTO MPEAMETa U OCYIIECTBIATH IIeJICHANPABIECHHBIM MOUCK BO3MOXHOCTEH Ui IIHPOKOTO MEpPEeHOca CPElCTB U
CoCcO00B JEHCTBUS;
BBICTpAauBaTh HMHAWBHUYAIbHYIO 0O0pa30BaTENbHYIO TPACKTOPHIO, YUYHUTHIBAS OTPAHUYCHHS] CO CTOPOHBI APYTUX YYaCTHUKOB U PECypCHBIC
OTpaHHYCHUS;
MEHSTH U YACPKUBAThH Pa3HbIC TIO3HIIMH B TO3HABATEIIBHON JCSTEILHOCTH.




3. KommynukaTuBubie YV JI:

—  OCYIIECTBJIATH JICJTOBYI0 KOMMYHHMKAIIUIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH 00pa30BaTEIbHOM OpraHu3aliiy, TaK U 3a ee
npeJieaMn), o0NPaTh MAPTHEPOB IS IEJIOBOM KOMMYHHMKAITMH MCXOMS U3 COOOpaKeHUN Pe3ysIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTUYHBIX
CHMIIATH;

— TMpU OCYHIECTBICHUU TPYMNIOBOM padOThl ObITh KaK PYKOBOJMUTENEM, TaK W UJIECHOM KOMAaHbl B Pa3HBIX POJsX (FE€HEpAaTOp W, KPUTHK,
WCITOJTHUTEIIb, BHICTYITAIOITUH, SKCIIEPT H T.1I.);

—  KOOPJIWHHUPOBATH M BBIIOIHATH PA0OTY B YCIOBHSIX PEAbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

—  Ppa3BEpHYTO, JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIh30BAHUEM aJICKBATHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIlMU M MPEAOTBPAIIATh KOHPIMKTHI 10 UX aKTUBHOU (Da3bl, BRICTpAMBATh JIEIOBYIO U 00pa30BaTEIbHYIO
KOMMYHUKAIUIO, N30eras TUYHOCTHBIX OLICHOYHBIX CYXKIECHUH.

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

10 KUIIACC
Yriay0a€éHHbIN YPOBEHb

JlecTBUTEILHBIE YHCJIA

[TonsiTue HatypanbHOTO yncia. MHO)kecTBa uncen. CBOMCTBA IEMCTBUTEIBHBIX YMcel. MeTo1 MaTEMAaTUYECKON UHIYKIIUU.
IlepecranoBku. Pasmemenunsa. Coueranus. Jloka3aTenbCTBO YMCIOBBIX HEpPAaBEHCTB. [lenmmMocTh nensix uncen. CpaBHEHUS IO
MOJIYJIIO m. 3aia4u C 11eJI0YMCICHHBIMUA HEM3BECTHBIMU.

Pauuonanbnme VYPAaBHCHHUA M HEPABCHCTBA

Paunonansabie BoipaxxeHus. ®opmyinsl OnHoMa Hel0TOHA, CyMMBI M pa3HOCTHU cTeneHel. JleieHne MHOTOYIEHOB ¢ OCTaTKOM.
Anroputm EBknmpa. Teopema be3y. Kopenbp MHorounena. PanmonaneHbele ypaBHeHUS. CHCTEMBI PAllMOHANIBHBIX YpPaBHEHUM.
MeTton MHTEpPBAJIIOB pEIICHHS HEpPaBEHCTB. PannoHanbHbIE HepaBeHcTBa. Hectporne HepaBeHcTBa. CHCTEMBI pallMOHAIBHBIX
HEPABEHCTB.



KopeHns crenenu i

[Moustust Gpyukuuu u ee rpaduka. Oynkuus y = x". [lonsarue xkopHs crencHu 7. KOpHM 4eTHOW M HEYETHON CTEICHEN.
Apupmernueckuii kopens. CBoiicTBa KopHeii cteneny n. @yHkims y = ¥x . KopeHs cTeneny N U3 HaTYpalbHOTO YHCIA.

CreneHb 10JI0KUTEIHLHOI0 YHCJIA

[lonsiTue ¥ cBoOicTBA CTEMeHUM C palUMOHAIbHBIM ToKazaTteneMm. Ilpeagen mocnenoBarenbHocTH. (CBOMCTBa
npenenoB.beckoHeuHo yObIBaroIIas reoMmerpuyeckas nmporpeccus. Yucno e. [loHarue cTeneHu ¢ uppamoHaIbHBIM ITOKa3aTEIEM.
[TokazaTenbHast GyHKIUS.

JlorapudMbl

[Tonsitue u cpovictBa jorapudmoB. Jlorapupmudeckas ¢pyHkuus. JecaTuunbiii gorapudm (MpUOIMKEHHbIE BBIYUCICHUS).
Crenennbie (yHKIIUU.

Iloka3aTebHbIe M JjorapugmMuueckKue YPpaBHEHUsI 1 HEPABEHCTBA

[Ipocreiiline mnokazaTenbHble W JOrapu(PMUUYECKUE YpaBHEHHs. YPaBHEHHs, CBOASAIIMECS K MPOCTEHIIMM 3aMEHOM
HeusBecTHOro. IIpocrelimue mokasaTtenbHble U JIorapuMHUuecKrue HepaBeHCTBAa. HepaBeHcTBa, CBOASIIMECS K MPOCTEHIINM
3aMEHOU HEU3BECTHOTO.

CHHYC ¥ KOCHHVC VIJIa

[Tonsitue yraa u ero mepsl. OnpesiesieHne CUHyca U KOCUHYCa yIila, OCHOBHBIE (POPMYJIbI ISl HUX. APKCUHYC M apKKOCHHYC.
[Ipumepsl UCIIONB30BaHUS APKCUHYCA U apKKOCUHYCca U OPMYJIIbI JJI HUX.

TaHrenc v KOTaHreHc yrja

Omnpenenenus TaHT€HCAa M KOTAHIEHCa yrjla U OCHOBHbIE (OPMyJbI s HUX. ApPKTaHT€HC M apKkoTaHreHc. [Ipumepsr
MCIIOJIb30BaHUs apPKTAHI€HCA U apKKOTaHTeHca U (POPMYIIbI JJI HUX.

DopMVJIbI CJI0KEHUS




Kocunyc cymmsbl (M pa3HOCTH) ABYX yrii0B. @OpMyJIbl sl TOMOIHUTENBHBIX YIiIoB. CHHYC CyMMBI (M pa3HOCTH) JBYX YIJIOB.
CyMMa H pa3HOCTb CUHYCOB M KOCUHYCOB. @OpMYyJIbI JUIsl ABOMHBIX U IMOJOBUHHBIX yII0B. [Ipon3BeneHne CHHyCOB U KOCHHYCOB.
@opMyJIbl 1JI1 TAHTEHCOB.

Tpuronomerpuuyeckue (PYHKIMYM YMCJI0BOr0 ApryMeHTa

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

TpUroHOMETPHUYECKHE YPABHEHHS 1 HEPABEHCTBA

[IpocTeiimme TPUTOHOMETPUYECKUE YPABHEHUA. TPUTOHOMETPUYECKUE YPABHEHHsI, CBOIAIIMECS K MPOCTEUIIMM 3aMEHON
HEU3BECTHOTO. [IpuMeHeHue OCHOBHBIX TPUTOHOMETPUYECKUX (QOpMYJ Aisl pelieHus ypaBHeHUH. OAHOPOJHBbIE ypaBHEHUS.
IIpocreiiye TPUroHOMETpUUECKHE HEpaBeHCTBA. HepaBeHCTBa, CBOAAIIMECS K IIPOCTEUIIINM 3aMEHOM HEU3BECTHOrO. BBeneHue
BCIIOMOTaTEIBHOTO yriia. 3aMeHa HEeM3BeCTHOTO t = SinX +COSX.

KoMOMHATOPHKA, BEPOSATHOCTD U CTATHCTHKA

[lepecTanoBku, pa3MenieHus, coueranus. [loHsTHE U CBOICTBA BEpPOSITHOCTU COOBITHSA.OTHOCUTENIbHAS YacTOTa COOBITHS.
YcnoBHas BeposTHOCTh. HezaBucumeble coObITH. MaTeMaTHYECKOE OKUAHUE CIIYIaHOM BEIMYUHBI. 3aKOHBI OOJIBIIINX YHCEIL.

11 KUIIACC

Yucjia U BbIPAKEHUS
MHOKECTBO KOMITJIEKCHBIX YHCeN. JJeMCTBUS C KOMIUIEKCHBIMU YrciaaMu. KOMIUIEKCHO conpsbk€HHBIE yncia. Moayib u

APryMecHT 4ucClia. TpuZOHOMempI/IIIeCKaﬂ gbopMa KOMNJIEKCHO2CO HUciA.

YpaBHeHMSI 1 HEPABEHCTBA
YPaBHeHI/Ie, ABJIAOIICCCS CIICACTBUCM APYIroro, ypaBHCHUA, paBHOCUJIIBHBIC HA MHOKCCTBC, PABHOCUJILHBIC HpeO6paBOBaHI/I}I

YPaBHEHUM.
Tunel ypaBHeHU. PellieHue ypaBHEHNU U HEPABEHCTB.



MeTton uWHTEpBaJIOB [JIsi pElIEHUs HEpaBEHCTB. ['paduyeckre METONbl pEIlIeHHUs YPAaBHEHHM W HepaBeHCTB. Pemienue
YPAaBHEHHU U HEPABEHCTB, COAEPKAIIUX ITEPEMEHHYIO 101 3HAKOM MOJYJISI.
CuctemMbl TPUTOHOMETPUUYECKHX, IIOKA3aTENbHBIX, JIOTAPUPMUUSCKUX U HUPPANUOHATILHBIX ypaBHEeHUH. CHCTEMBI
TPUTOHOMETPUUECKUX, JTOTAPUPMUUECKUX, TTOKA3ATEIBHBIX U UPPAYUOHATIbHBIX HEPABEHCTB.
YpaBHEHUS, CUCTEMBI YPABHEHUH C apaMmeTpamu. Hepaserncmea c napamempamu.
Pewenue ypasnenuii cmenenu viuie 6mopoii cneyuaivbHulx 6u0o8. Peulenue ypasHeHuil 8 KOMIJIEKCHbIX YUCLAX.

DyHKUUMT

@OyHKIUsA U €€ CBOMCTBA; HYJIW (PYHKUMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haunbosbllee m HauMeHbIlee
3HaueHud QyHkuuu. [lepuonanueckas GyHKuMsS U €€ HauMEHbIIUNA nepuo. YETHbie U HEUETHbIE PYHKIUMU. DYyHKYuU «OpoOHAS
yacmo uuciay y = {x}u «yenas wvacmo yucian y = [x].

B3aumHo oOpatHbie pyHkumu. I'paduku B3auMHO 00paTHBIX QyHKIMH. OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMU U UX
IJIaBHbIE 3HAUYEHHUSI, CBOMCTBA U IPAPUKH.
[IpeoOpazoBanus rpaukoB (PyHKIUH: CIBHUI, YMHOXEHHE HA YUCIO, CUMMETPHS OTHOCHUTEIBHO KOOPJIWHATHBIX
OCEM M Hayaia KOOPJWHAT.

JJIeMEeHThl MATEMATHYECKOI0 aHAJIU3a

[lonsitue mpenena yukuuu B Touke. [lonamue npedena ymkyuu 6 OeckoHeuHocmu. Acumnmomsl epaguka @GyHKyuu.
HenpepriBHocTh Qynkiun. Ceoticmea Henpepwienvix (hynkyuil. Teopema Betiepumpacca 01 nenpepubl8Hbix OyHKYU.

Huddepenunpyemocts ¢pynkuuu. [IpousBonnas ¢pynkuuu B Touke. KacatenbHas k rpaguky ¢yHkiuu. ['eomerpuyeckuii u
(busuyeckuil cMbICT TIPOU3BOJHON. [Ipumenenue npouzsoonou 6 gusuxe. IlponsBoaHbie daeMeHTapHbIX GyHKIUN. [IpaBuna
g depeHurpoBaHusl.

Bmopas npouszeoonas, eé ceomempuueckuii u pusuuecKuii CMulCIL.

Touku skcTpemyma (MakcuMyma U MUHUMYMa). MccnenoBanue aneMeHTapHbIX (PYHKIUN Ha TOYKU SKCTpeMyMa, Haubosbliee
Y HauMEeHbIlIee 3HAYeHHsI C MOMOIIBIO0 MPOU3BOAHON. [locmpoenue epaghuros ¢hynkyuii ¢ nomowwbio npouzeoonsix. Ilpumenenue
NPOU3BOOHOU NPU peuleHul NPUKIAOHBIX 3a0ay HA MAKCUMYM U MUHUMYM.



[lepBooOpazHas. Heonpenenéuupiii unTerpan. IlepBooOpaszHas »snemeHTapHbIX (yHkuumid. [lmomans KpuBOIMHEHHOU
tpaneuuu. Popmyna Hetotona — Jleitouuna. OnpenenéHupiii uHTErpai. Berunciaenue miomaaei miockux Guryp u 06vémos mei
8paweHUsl ¢ NOMOWbIO UHMeZPad.

Hugpepenyuanvuvie ypasHenus nepeoo u 6mopo2o nopsoKa.

11.2. COAEP’KAHUE YYEBHOTI'O IIPE/IMETA:
MATEMATHUKA (Moayas «TEOMETPHS»)

10 KUIIACC

Yray0a€éHHbI YypOBeHb

OCHOBHBIE TOHSATHUS TE€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX. [lonamue 00
AKCUOMAMUYECKOM Memooe.

IlocTpoeHue ceyeHUH MHOTOIPAHHUKOB METONOM cienoB. lleHTtpanmbHOe npoektupoBanue. IlocTpoenue cedyeHun
MHOTOIPAaHHUKOB METOJIOM TIpoeKIuil. Teopema Munenas ona mempasopa.

CkpemmBaronecss npsiMble B IPOCTPAHCTBE. YTOJN MEXKIY HUMH. T€0peMbl O IMapajuleIbHOCTH MPSAMBIX U IUIOCKOCTEW B
npoctpaHcTie. [lapannensHoe nmpoekTupoBaHue U n3odpaxenue puryp. I eomempuyeckue mecma moyexk 8 npoCmpaHcmee.

[leprieHIUKYISIPHOCTD MPSAMOW U IIIOCKOCTH. OpTOroHanbHOE MPOEKTHUpOBaHWE. HaknoHHbIE M npoekumu. Teopema o TpEX
nepneHaukysapax. Paccrosaue mexny gurypamu B npoctpaHcTBe. OOIIMNA NEPNEHIUKYISP IBYX CKPEUIMBAIOIIMXCS MPSIMbIX.
Memoowbl naxoocoenus paccmoanuil Mexncoy CKpeuwusarowUMUcs NPAMbIMU.

VYriel B npoctpadcTBe. [lepnenauKyIspHble MIIOCKOCTH. Tpéxepannbviti u muococpannbvi yavl. Ceolcmea NAOCKUX y2nos
MHo202panHnozo yena. (Ceolicmea NIOCKUX U O08VCPAHHBIX Y2108 MpEXepanHo2o yena. Teopemvl KOCUMYCO8 U CUHYCOG OJisl
MPEXSPAHHO20 Yaa.

Buasl MHOrorpanuHukoB. [IpaBuibHbIE MHOTOTpaHHUKHU. Pazeépmiku mHococpanHuxka. Kpamuauwiue nymu Ha nogepxnocmu
MmHocoepanHuka. Teopema unepa. /[eoticmeeHHOCMb NPABUTILHBIX MHO20CPAHHUKOG.

[Tpusma. Ilapannenenunen. CpoiicTBa napauienenunena. [IpsMmoyronsupiii napaienenunea. Hakinonnsie npusmsl. I1iowaos
OpmMo2oHaIbHoU npoekyuu. Ilepnenouxyiaproe ceyenue npusmol.



[MTupamuaa. Bunabl nupamu. DineMeHTHl TpaBUiIbHON nupamMuabl. [TupamMuasl ¢ paBHO HaKJIOHEHHBIMU pEOpaMU U TPaHSIMH,
WX OCHOBHEKIE CBOMCTBA.

11 KUTIACC
Yriay0aéHHbIil yPOBEHb

Tena BpamieHus: WIMHIP, KOHYC, map u chepa. CedeHus MUIMHIpA, KOHYca U mapa. [llapoBoil cerMeHT, mapoBoii cloii,
IapOBOM CEKTOP (KOHYC). Y ceu€HHasi MUpaMKia U YCEUEHHbBIA KOHYC.

KacarenbHble ipsiMble U TIIOCKOCTU. Brincanusie u onucannbie chepol. Kacarowuecs cghepol. Kombunayuu men epawgenus.
Onemenmul chepuueckou eeomempuu. Konuueckue ceuenus.

[Tnomanu moBepxHOCTEH MHOTOTPAHHUKOB. Pazeépmka yununopa u konyca. 11nomans TOBEpXHOCTH MUJIUHAPA U KOHYCA.
[Tnomans chepsl. O6vém waposozo cnos.

[Tonsitue o6bémMa. OO0bEM MHOTOrpaHHUKOB. OO0BEMBI Ten BpaleHus. Axcuomvl 00véma. Bviod ¢opmyn o06vémos
NPAMOY20NIbHO20 Napauleienunedd, npusmvl u nupamuosvt DPopmynvl 011 Haxoddcoenus o0b6véma mempa’opa. Teopemvt 06
omuoweHusax 0o6vémos. Ilpunodxcenus unmezpana K 8bIHUCIEHUIO 00bEMO8 U NOBEPXHOCEl Mell 8PAUeHUSL.

KoMOnHanmmm MHOTOTPaHHUKOB U TEJ BpAICHNU.

[Tonobue B mpoctpaHcTBe. OTHOIIEHHE O0BEMOB W IUIONIAZEH MOBEPXHOCTEW MOAO0OHBIX Guryp. PeuweHnue 3adau Ha
NJIOCKOCMU C UCNONb308AHUEM CTNEPEOMEMPULECKUX MEMOO08.

euoicenus 6 npocmpancmee: napanienbHulil NePeHoc, CUMMEMPUs OMHOCUMENbHO NIOCKOCMU, YEeHMPANlbHAs CUMMEMPUs,
NnOBOPOM OMHOCUMENILHO NPAMOII.

BeKTOopbI M KOOPIMHATHI B IPOCTPAHCTBE.
Bektopbl u koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO. YTol Mexay Bektopamu. CkalspHoe

MIPOM3BEICHUE.

VYpaBHeHue minockocTd. @opmyiia pacCTOSIHUS MEXAY TOUuKaMu. YpaBHeHue chepbl. Popmyna paccmosHus om mouKu 0o
nirockocmu. Cnocobwvl 3a0anus NPAMOU YPaGHEeHUSMU.

Pewenue 3a0au u ookazamenvbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MEMOOOM KOOPOUHAN.



I1l. TEMATUYECKOE INTAHUPOBAHUE

Ypoesenw Yenybnennviu
Tpednem Konuuecmeo uacos
10 kiace 11 kiace
['eomeTpust 102 102
Anrebpa 1 Havajga MaTEeMaTHUYECKOro aHaJIM3a 170 170
Ne n/n U3YYAEMBIE TEMBI (PA3/IEJIbI) Komiecrso ::;::QEZBOMMMX na
Marematuka (MoayJb «AJredpa 1 Ha4aJ1a MATEeMAaTHYEeCKOro aHajan3ay). 10 kiacc.
TI'JIABA |. KopHu, creneHu, Jjorapupmbl 87
I'JIABA |l. Tpuronomerpunueckue ¢gpopmyJibl. Tpuronomerpuyeckue GyHKInHU. 59
I'JIABA |11. DiieMeHTBI TEOpUM BePOSITHOCTEH. 9
HTorosoe noBropeHue 15
?()TOF O MaremaTuka (MoayJib «Ajredpa u Ha4yajla MATEMaTHYECKOT0 AHAJIHN32)) 170
KJIacc.

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

HNudopmanyst 0 BHECEHHLIX U3MEHEHHX.

[IporpamMma yriayGieHHOrO U3y4eHHUs F€OMETPHUM MPEANoaraeT BKIOYEHHE 3a/1ad MOBBIIIEHHOMN CIIOKHOCTH 110 BCEM pasjieiaM reoOMeTpuu
10 knacca. B mporpaMMy BKIJIIOUEHBI psAJl TEM U3 IJIAHUMETPUH, BXOJAIINE B 0053aTeIbHBIA MUHUMYM COJIEpKaHus Kypca reomeTrpuu 10 kiaccoB Ha
yriIyOJIeHHOM ypOBHE. B CBSI3U ¢ 3TUM KOJMYECTBO YAcOB MO JaHHOMY MOayio «I'eomMeTpus» yBeIMUMIOCh ¢ 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 Mepepacpeie]ICHUe YacoB M0 TeMaM CIICAYIOIIUM 00pa3oM:




Cogepxanue yaeOHOTO MaTepuana
Neri/ Ko-Bo yacoB mo
Koi-Bo 4acos 1o miany
| IIporpaMme
1 Hekortopsle cBeleHNs U3 TUIAHUMETPUH 12 12
2 Beenenue 3 6
3 [TapamienpbHOCTb MPSIMBIX U IJIOCKOCTEH. 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 Matematuka (Moayns «I"eomeTpusi»). 10 kiacc. 68 102
TIT u YMK nonnocteio cooTBeTcTBYIOT PI'OC COO
I'JIABA VIII. HekoTopble cBeieHHsI U3 MJIAHUMETPHH. 12
BBenenne 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 n/m

HN3YYAEMBIE TEMBI (PA3JIEJIbI)

KosmuecTBO 4acos,
OTBOJAUMBIX HA
H3y4yeHne

Ilnanupyemblie KOHTPOJIbHO-0IIEHOYHbIE TPOLEAYPbI
(KOHTpOJbHAS PadoTa, cCaMOCTONATeILHASI padoTa,
TeCT, IMKTAHT M T.IL.)

Marematuka (MoayJb «AJredpa 1 Ha4aj1a MaTEMAaTHYEeCKOro aHajau3a»). 11 kiacc.

'JIABA |. ®yukuuun. [IpousBoanbie. UHTErpajsl. 68
I'JIABA Il. YpaBuenusi. HepaBencrBa. Cucremsl. 72
T'JIABA |11. KomniekcHbie uncia. 10
HTOroBoe noBTOpeHHue. 20




HUTOI'O Marematuka (MoayJb «Ajredpa 1 Ha4aja MAaTeMaTHYeCKOI0
aHa;am3a») 11 kJjacc.

170

[Mpowu3omwio nmepepacnpeieieH|ue YacoB 110 TeMaM CIEAYIOIUM 00pa3oM:

Marematuka (Moay.Jb «I['eomerpusi»). 11 kiacc.
IMosichuTeabHAS 3aNUCKAa.

[Iporpamma yriyOJIEHHOTO M3yY€HHUSI T€OMETPHH TPEIoaraeT BKIFOUCHUE 3a/1a4 TOBBIIICHHON CIIOKHOCTH IO BCEM pas3jieiaM reoMeTpUU

11 xnacca. B cBsI3u ¢ 3TUM KOJIMUECTBO YACOB I10 JJAHHOMY MOJYJIIO «l'eoMeTpusi» yBeIU4YHIOCh ¢ 68 4acoB B TOJ U3 pacyéTa 2 yaca B HEJENIO MpU

34 nenenpHOM Harpy3ke 10 102 yacoB B Toj U3 pacyeTa 3 4 B HEJIEIIO.

Kon-Bo gacos
Neni/n Copneprxanue yueOHOro MaTepuasa Kou-Bo yacoB no miany
10 IIporpamMmme
1 | Hummnap, KoHyc, map. 16 24
2 | O0BéMBI Tem. 17 27
3 | BexTopsl B mpocTpaHCTBE. 6 10
4 | Metoa KOOpMHAT B IPOCTPaHCTBE. JIBUKEHUSI. 15 21
5 3aKIII0YUTENbHOE TOBTOPEHHUE NIPH MTOATOTOBKE K 14 20
WTOTOBO aTTECTAINH 110 TEOMETPHH.
6 NTOI'O Matemaruka (Monyns «I'eomerpus»). 11 68 102
KJIacc.
TIT u YMK nonnocteio cootBeTcTBYIOT PI'OC COO
I'JIABA VI.IInauuap, KOHyC, map. 24
I'JIABA VI1.00béMmbI TeJ1. 27
I'JTABA |V. BekTopsb! B IpOCTpPaHCTBeE. 10
I'JIABA V.MeToa KOOPAMHAT B IPOCTPaHCTBe. [IBHKEHHS. 21
3akiII0YHTeIbHOE IOBTOPEHME NMPH MOAr0TOBKE K HTOrOBOIl aTTeCcTAlUH 110 20
reoMeTpHH.
HNUTOI'O Marematuka (MoayJas «I'eomerpus»). 11 kiacc. 102




IoypoyHoe njiaHUpOBaHUE

Ipuioxenue

KosmuecTBO Hacos,

IlnanupyemMble KOHTPOJILHO-OLIEHOYHBIE MPOLELYPbI

Ne i/m HN3YUYAEMBIE TEMBI (PA3IEJIbI) OTBOJAUMBIX HA (KoHTpOJBbHAs padoTa, caMocTosATe/IbHAsA padoTa,
H3YyYECHHE TECT, IMKTAHT U T.l'l.)
KP-1,C.P.-2, Tectr mo Tumy OI'2 -3 u 1. 1.
Martemaruka (Moayab «AJsredpa u Hayajaa MaTeMaTHYeCKOro aHaau3a»). 10 kiaacc.
I'JIABA |. KopHu, creneHu, Jjorapupmbl 87
§1. JlelicTBUTe/IbHBIE YHCJIA 13
1.1 | Ilonatue nelcTBUTEIBHOIO YKCIIA 2
1.2 | MuoxectBa uncen. CBOICTBA IEHCTBUTEIBHBIX YHCEIN. 2
1.3 | Merox mareMaTH4eCKOW WHAYKIIUU. 1 C-1
1.4 | IlepecTraHOBKH. 1
1.5 | Pasmenienus. 1
1.6 | Coueranwusl. 1
1.7 | Jloka3arenbCTBO YMCIOBBIX HEPABEHCTB. 2 C-2
1.8 | JlenumocCTh MENBIX YnCed. 1
1.9 | CpaBHenue o MOIyIrO M. 1
1.10 | 3amauw c 1ETOYHNCICHHBIMHA HEM3BECTHBIMH. 1 C-3
§2. PauuoHaJibHBIC YPABHCHHSI M HEPABEHCTBA 25
2.1 | PanmoHanbHbIe BEIpAKEHHUS. 1
2.2 | ®opmynsl OuHOMa HpI0TOHA, CyMMBI M Pa3HOCTH CTETICHEH. 3
2.3 | Jlenmenne MHOTOWIEHA ¢ OcTaTKOM. Anroput™ EBKiHa. 2 C-4
2.4 | Teopema be3y. 1
2.5 | Kopenb MHOTOUIEHA. 2
2.6 | PanmonanpHBIC ypaBHEHHSL. 2 C-5
2.7 | CucreMbl pallMOHAIBHBIX YPABHEHUH. 2
2.8 | Metoa MHTEpBAJIOB pelIeHNs HEPABEHCTB. 3 C-6
2.9 | PanmonanpHBIC HEPABEHCTBA. 3
2.10 | Hecrporue HepaBeHCTBA. 3 C-7




2.11 | Cucrembl palliOHAIBHBIX HEPABEHCTB. 2
Kontponbras padota Ne 1 mo teme «ParmoHanbHbIC YpaBHEHUSI 1 HEPABEHCTBAY. 1 K/p Nel
§3. Kopensb crenenu N. 14
3.1 | lonarue Gpynkium u e€ rpapuka. 1
3.2 | Oynkuusa y = x", 2 JIMKTAHT
3.3 | Ilonarue xkopHs cTeneHu N. 1
3.4 | Kopuu 4€THOI 1 HEUETHON CTETICHM. 2 C-8
3.5 | Apudmerndeckuii KOPeHb. 2
3.6 | CoiicTBa KOpHE# cTeneHu N. 2 C-9
3.7 | dynximay = Vx (x>0). 1
3.8 OyHKIHS Y = Vx. 1
3.9 | Kopenb cTrenenu Nu3 HaTypaJbHOTO YKCIA. 1
Kontponbnas padota Ne 2 o teme «Kopens creneHu Ny. 1 K/p No2
§4. CTteneHb NOJI0KUTEJIBLHOTO YNCJIA. 14
4.1 | CteneHb ¢ paliMOHAIBLHBIM TTOKA3aTEIICM. 1
4.2 | CBoiiCTBa CTENEHHU C PAIIMOHAILHBIM TTOKA3aTEIICM. 2
4.3 | Ilonarue npenena nmociae10BaTeIbHOCTH. 2
4.4 | CBoiicTBa IpeJIeIIOB. 2 C-10
4.5 | beckoHeuHO yObIBarolasi reOMETpUYECKas Iporpeccusi. 2
4.6 | Yucno e. 1
4.7 | IloHaTue cTeneHy ¢ uppaoHaIbHbIM OKa3aTEJIEM. 1 IIp/p
4.8 | Iloka3arenbHast QyHKITHSL. 2
KonTtposnbHast pabora Ne 3 o teme «CTeneHb NOI0KUTEIbHOTO YUCIIay. 1 K/pNe 3
§5. Jlorapugmsl. 8
5.1 | Ionstue norapudma. 2
5.2 | CgoiicTBa sorapudma. 3 C-11
5.3 | Jlorapudmuueckasi pyHKIusI. 1
5.4 | decaTuuHble JOrapuQmsl. 1 ITp/p
5.5 | Crenennsle QyHKIUH. 1
§6. Iloka3aresbHbIC U JIOTApU(PMHYECKHE YPABHCHUS] M HEPABEHCTBA. 13
6.1 | Ilpocreiimue nokas3arenbHble ypaBHEHHUS. 2
6.2 | Ilpocreiimue norapudmuyeckrie ypaBHEHHUS. 2 C-12
6.3 | YpaBHeHUs, CBOIAIIHMECS K MPOCTEHIIIM 3aMEHON HEM3BECTHOTO. 2




6.4 | Ilpocreiimue noka3arenbHbIe HEPABEHCTBA. 2 C-13
6.5 | [Ipocreiimue gorapudmMudecKkre HEPaBEHCTRA. 2 C-14
6.6 | HepaBeHctBa, cBOsIIMECS K IPOCTEHIIMM 3aMEHOW HEM3BECTHOTO. 2
KonTpomnbnas padota Ne 4 mo reme «IlokazarenbHbie U TorapuGMUIEcKue 1 K/p Ned
YPaBHEHHUs U HEPABEHCTBA.
I'JIABA |l. Tpuronomerpuueckue popmy.abl. Tpuronomerpuyeckue GyHKIHH. 59
§7. Cunyc u KoCHHYC yrJa. 11
7.1 | Ilonsrue yria. 1
7.2 | Panuannas mepa yria. 1
7.3 | Onpezenenne cMHyca U KOCHHYCa yria. 1 JTUKTaHT
7.4 | OcHoBHbIE hOpMYIIBI I Sinau COSa. 2 [p/p
7.5 | ApkcuHyc. 2
7.6 | ApkkocuHYC. 2 C-15
7.7 | Ilpumepbl HCHOIB30BAHUS APKCHHYCA M apKKOCHHYCA. 1
7.8 | ®opmyIbl 1715 apKCUHYCA M apKKOCHHYCA. 1
§8. Tanrenc u KoTaHreHc yrJa. 10
8.1 | Onpenenenue TaHreHca M KOTAaHTEHCA YIIIA. 1
8.2 | OcHoBHbIe popmyibl uist tgau Ctga. 2 C-16
8.3 | ApKTaHreHc. 2
8.4 | ApKKoTaHreHc. 2
8.5 | IIpumeps! ucrob30BaHMs APKTAHTEHCA H ADKKOTAHTeHCA. 1 C-17
8.6 | ®opmyibl Ui apKTaHI'€HCa M apKKOTAHT'€HCa. 1
KontposnbHas padora Ne 5 no teme «CHHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YTJIay. 1 K/pNe5
§9. @opmy.ibl CI0KEHHS. 13
9.1 | KocuHycC pa3HOCTH W KOCHHYC CYMMBI IBYX YIJIOB. 2
9.2 | ®opmyiibl Uil JONOTHUTENbHBIX YIIIOB. 1 C-18
9.3 | CuHyc pa3HOCTH M CHHYC CYMMBI JIBYX YTJIOB. 2
9.4 | CymmMa u pa3HOCTh CHHYCOB U KOCHHYCOB. 2
9.5 | ®opmyIsl Uk ABOWHBIX M MTOJIOBHHHBIX YTJIOB. 2 C-19
9.6 | IlpousBeneHne CHHYCOB U KOCHHYCOB. 2 C-20
9.7 | ®opMyJibl 1Jis TAHTEHCOB. 2
§10. Tpuronomerpuueckue GyHKIMHU YHCJI0BOI0 APrYMEHTA. 9
10.1 | Oynkuus y = sinx. 2




10.2 | dyukmms y = cos X. 2 Ip/p
10.3 | dyukius y = tg. 2
10.4 | dynkuusa y = ctgx. 2 ITp/p
Kontponbras padota Ne 6 mo teme«®@opMyibl ciokeHus. T puroHoMeTpudeckme 1 K/p Ne6
(YHKIIMU YHCIOBOTO aPTyMEHTA.
§11. TpuronomerpuyecKkne ypaBHeHHsl 1 HePaBeHCTBA. 16
11.1 | IIpocreiinmue TPUTOHOMETPUUECKHE YPAaBHCHHUS. 2
11.2 | VpaBHeHus1, CBOAAIIMECS K TPOCTCUIIIUM 3aMEHON HEM3BECTHOTO. 3 C-21
11.3 | IlpumeHeHne OCHOBHBIX TPUTOHOMETPHUUECKUX (YOPMYJT Il pELICHHS YPAaBHEHHIA. 2
11.4 | OgHOpOIHBIE YpAaBHEHUSI. 1 C-22
11.5 | [Ipocreiiume HepaBeHCTBA JIsl CHHYCA M KOCHHYCA. 1
11.6 | IIpocreiinme HEpaBEHCTBA JUIsl TAHTCHCA U KOTAHT'EHCA. 1
11.7 | HepaBeHcTBa, cBOAAIIHECS K MPOCTEHIIIMM 3aMEHON HEM3BECTHOTO. 2 C-23
11.8 | BBeneHre BCIOMOTaTeI,HOTO YTIJIa. 2
11.9 | 3amena HensBecTHOrO t = SiNX + COSX. 1 C-24
Kontpomnbhas padora Ne 7 no teme«Tpuronomerpudeckrue ypaBHEHUs U 1 K/p Ne 7
HEPaBEHCTBAY.
['JIABA |11. DnemeHTHI TEOPUH BEPOSITHOCTEH. 9
§12. BeposiTHOCTBH COOBITHS. 6
12.1 | TTonsiTHE BEPOSTHOCTH COOBITHSI. 3 C-28
12.2 | CoiicTBa BeposTHOCTEH COOBITHH. 3 C-29
§13. Yacrora. Ycji0BHAA BEPOSITHOCTD.
13.1 | OTHOCHTENBHAS YaCTOTa COOBITHSI. 2
13.2 | YcnoBHas BeposTHOCTh. He3aBrcHMBIE COOBITHS. 1 Ip/p
§14. MaTtemaTudeckoe o:xuaaHue. 3aKOH 00JIBIINX YHCEJI. -
14.1 | MaTemaTtnueckoe OXHJIaHue. -
14.2 | Crio>XHBIH OTBIT. -
14.3 | ®opmyna bepaysmu. 3aKoH OONBIIMX YHCEIL. -
HTorosoe noBropeHue 15
Wtorosasi koHTposibHas paboTa Ne 8. 2 K/p Ne8
HUTOTI'O Marematuka (Moay.Jib «AJredpa u Ha4ajla MAaTEeMaTHYECKOI 0 170

anaau3a») 10 kiacc.

Marematuka (MoayJas «I'eomerpus»). 10 kaacc.




IMosicuuTeLHAA 3aNIHUCKA.

HNudopmanusi 0 BHeCeHHBIX H3MEHEHUSX.
IIporpamma yriyOJaeHHOIO M3y4eHHs I€OMETPHUH IPENIoaracT BKJIIOUEHHE 3ajiayu MOBBIILICHHON CIOKHOCTH 110 BCEM pa3/ieiaM I'eOMETpUH
10 kiacca. B mporpaMMy BKJIFOUEHBI psAJl TEM U3 IJIAHUMETPUH, BXOJAIIME B 0053aTeIbHBIH MUHUMYM COJEpKaHus Kypca reomerpuu 10 kiaccoB Ha
yri1yOJI€eHHOM YpOBHE. B CBSI3U ¢ 3TMM KOJMYECTBO YacoB IO AAaHHOMY Moayio «I'eomeTpus» yBenuumioch ¢ 68 yacoB B rojJ U3 pacyéra 2 yaca B
Henento npu 34 HenenbHOUM Harpy3ke 10 102 yacoB B roj u3 pacuera 3 4 B HEACIIO.
B 3701 cBsI31 pon301I0 nepepacnpeieIeHUe 4acoB [0 TeMaM CIeIyIOIUM 00pa3oMm:

Copneprxanue yueOHOT0 MaTepuaa
Nen/ Komn-Bo vacoB o
Kon-Bo yacoB no miany
n nporpamme
1 Hexkotopeie cBeneHus U3 IJIaHUMETPUN 12 12
2 Beenenue 3 6
3 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH. 16 29
4 [leprieHIUKYIIPHOCTH MPSIMBIX U TNIOCKOCTEH. 17 30
5 MHoTrorpaHHUKH 14 26
6 | 3aKmouMTenBHOE MOBTOPEHHE Kypca reoMerpun 10 kacca. 6 6
7 NTOI'O Matematuka (Moayis «I'eomerpus»). 10 kiacc. 68 102
TII u YMK nonnocteto cootBeTcTBYIOT @PI'OC COO
I'JIABA Ylll. HexkoTopble cBeJleHHSsI U3 IIAHUMETPHH. 12
§1 | Yrusl 1 OTpe3KH, CBsI3aHHBIE C OKPY>KHOCTBIO. 4
§2 | PemeHnue TpeyroibHHUKOB. 4 C-1
§3 | Teopema Menenasi u YeBsl. 2
§4 | Dmunc, runepboiia, napaboa. 2 IIp/p
BBenenne 6
1,2 | Ilpenmer crepeomeTprn. AKCHOMBI CTEPEOMETPHUH. 3 JUKTaHT
3 | Hekoropble cieicTBHS U3 aKCHOM. 3 C-2, TecT
I'JTABA |. ITapa/jieJibHOCTh NPAMBIX U IJIOCKOCTEN. 22
§1. ITapanieabHOCTH NPSAMBIX H IJIOCKOCTEH. 4




4 | INapannenbHble IpsSIMbIE B IPOCTPAHCTBE. 1
5 | IapaymenbHOCTh TPEX MPSIMBIX. 1
6 | IlapamienbHOCTD NPSMOMN U TUIOCKOCTH. 2 C-3
§2. BzaumHoe pacnoJiokeHue NPSIMBIX B IPOCTPAHCTBE. YT0JI MEKAY ABYMS 6
NpPSIMBIMH.
7 | CkpemuBaroniyecs: mpsiMbie. 2
8 | Yrubl ¢ coHanpaBIeHHBIMU CTOPOHAMH. 1 JIUKTAHT
9 | Yron Mexay npsiMbIMU. 2
Kontposbnas padota Nel o teme «llapanenbHOCTh MPSIMBIX U TUIOCKOCTEH. K/pNel
B3anMHOe pacnosnokeHue NpsMbIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMS 1
IPSIMBIMI.
§3. ITapaysie1bHOCTH ILUIOCKOCTEIA. 4
10 | ITapamienbHbIE MIIOCKOCTH. 2
11 | CaoiicTBa napamuieabHbIX MIOCKOCTEH. 2 C-4
§4. Terpasrap u napajienenumnesu. 6
12 | Terparap. 2
13 | [Mapamrenenumer. 2
14 | 3agauu Ha MOCTPOCHUE CEUCHUM. 2 Ip/p
Kontponbnas padora Ne2 no teme «llapannensHocTs minockocteld. Terpasap u 1 K/p Ne2
napajuieJIenunen.
3auét Nel mo Teme «llapannenbHoCTh MIocKocTel. Terpasap v napaieaenumne. 1 3auer 1
I'JIABA Il. IlepnieHauKYJ/JISIPHOCTh NPSAMBIX H IUIOCKOCTEIA. 30
§1. IlepneHANKYJISIPHOCTD NPSAMOM M IJIOCKOCTH. 9
15 | IlepnenaukynspHble OIpsIMblE B IPOCTPAHCTBE. 2
16 | IlapamrenbHbIe IpsIMBIE, EPIICHANKYIISPHBIE K MIIOCKOCTH. 2 JMKTAHT
17 | Ilpu3Hak nepneH MKyIsIPHOCTU NPSMON U MIIOCKOCTH. 2 C-5
18 | Teopema o mpsiIMOH, NEPNEHAUKYISIPHON K IJIOCKOCTH. 3
§2. IlepnieHAUKYJISIP M HAKJIOHHBbIE. YTO0JI MEXKAY NPSAMOil U IJIOCKOCTBIO. 9
19 | PaccTostHME OT TOYKH OO IIIOCKOCTH. 3 C-6
20 | Teopeme o TpEX MepHEHIUKYISPAX. 3
21 | Yroa Mexay npsiMOi M IIIOCKOCTBIO. 3 C-7
§3. /IByrpannsbiii yroJ. IlepneHankyJsspHOCTD JIOCKOCTEN. 10
22 H JIByrpaHHbIi yroJ. 2




23 | Ilpu3Hak nepneHIuKyIIPHOCTH ABYX IUIOCKOCTEH. 2
24 | TIpstMOyTONBHBIN TTApaJIICIICTIUIICI. 3 C-8
25 | TpéxrpaHHbIil yrou. 2
26 | MHOrorpaHHsbIil yro. 1
KontponbHas padora Ne3 o teme «llepneHIUKYISIPHOCTD NPSIMBIX U TIIOCKOCTEW». 1 K/p Ne3
3au€t Ne2 no teme «llepneHuKyasspHOCTb NPSIMBIX U TJIOCKOCTEN . 1 3auer 2
TI'JIABA I1l. MHororpanHukm. 26
§1. IllonsiTne MHOrorpanuuka. Illpusma. 9
27 | IloHsiTHE MHOTOTpAaHHHKA. 1
28 | 'eomeTpudeckoe Teo. 1
29 | Teopema Diinepa. 1
30 | ITpu3sma. 3 C-8
31 | IIpocrpanctBenHas Teopema [ludaropa. 3 C-9, nuKkTaHT
§2. lTupamupa. 7
32 | ITupamuna. 2
33 | IlpaBwibHas nupammua. 2 Ip/p
34 | YceuéHHas nupaMua. 3 C-10
§3. IlpaBnjibHbIe MHOTOTPAHHHUKH. 8
35 | Cummerpust B IPOCTPAHCTBE. 3
36 | IlonsiTHE MPaBUIHLHOTO MHOTOTPAHHUKA. 3 [Ip/p
37 | DneMeHThl CHMMETPHUH MPABHIBHBIX MHOTOTPAHHUKOB. 2
KontposnbHas pabora Ne4 o reme «MHOTOTpaHHUKHY. 1 K/p Ned
3auét Ne3 o reme «MHOTrOrpaHHUKW. 1 3auer 3
3akiI0unTeIbHOE MOBTOPeHHe Kypca reomerpuu 10 kiacca. 6
HNUTOI'O Marematuka (MoayJasb «I'eomerpus»). 10 kaacc. 102
11 kaace
KommuecTBo Hyacos, l'lnaanyeMLle KOHTPOJIbHO-OLIEHOYHbIE 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 |. ®yukuuun. [IpousBoanbie. UHTErpajsi.

|

68




§1. ®ynkuuu n ux rpapukn

[
[

1.1 | DnementapHbie GyHKIUH 1
1.2 | OGnacte onpeneneHust U 00aacTh U3MeHEHHU GyHKIIMHA. OrpaHUYeHHOCTh 1
GyHKIHN.
1.3 | Y€rHOCTh, HEUETHOCTD, MEPUOTUIHOCTD (HYHKIIHA. 2 C-1
1.4 | ITpomexxyTKu BO3pacTaHusi, yObIBaHHS, 3HAKOIIOCTOSTHCTBA U HYJIU (DYHKITUH 2
1.5 | UccrnenoBanmne QyHKIMIA U TOCTPOCHUE UX TPA(GUKOB dJIEMEHTAPHBIMUA METOJAMHU 1
1.6 | OcHoBHbIe ciocoOBI TpeoOpa3zoBaHus TPapUKOB 2
1.7 | I'paduku PyHKIMH, COmEpIKAIUX MOTYIIH 1 IIp/p
1.8 | I'paduku coxHBIX HYHKIIHHA 1 C-2
§2. llpenen GpyHKIMHU U HENPEPBHIBHOCTH 6
2.1 | Tlonstue npenena GpyHKIIH 1
2.2 | OIHOCTOPOHHHUE MTPEACIIBI 1
2.3 | CpolicTBa npenenoB GyHKIUN 1
2.4 | TlonsiTue HEPEpHIBHOCTH (QYHKIIUU 1
2.5 | HenpepsIBHOCTB 3JIeMEHTapHBIX (YHKIIUU 1 C-3
2.6 | PaspeiBHBIC DyHKIIUU 1
§3. O0paTHbIe PyHKIHMH 6
3.1 | lonarue obpaTHOI QyHKITHH 1
3.2 | B3anmHo obpartHbie QyHKIMN 2 C-4
3.3 | O6paTHbIE TPUTOHOMETPHUYECKUE (PYHKIMH 1
3.4 | IIpumeps! ucnosib30BaHKUsl OOPATHBIX TPUTOHOMETPHUYECKUX (DYHKIMH 2 C-5
Kontponbnas padorta No 1 mo teme «DyHKITUN». 1 K/pNel
§4.I1pousBoanasn 12
4.1 | Ilonarue npou3BOIHON 2
4.2 | IlpousBosaHas cymmsl. [Ipon3BoHas pa3HOCTH 2 C-6
4.3 | HenpepbeiBHOCTH QYHKITNH, UMEIOIIEH pon3BoaHy0. JJuddepenman 1
4.4 | IlponsBoanas npousBeaenus. [IpornsBoHas 4acTHOTo 2 C-7
4.5 | IIpou3BoHbIE JIEMEHTAPHBIX (QYHKIMH 1
4.6 | IIpousBojHas CIOKHBIX (QYHKITMH 2 C-8
4.7 | IlponsBoaHast o6paTHOM QyHKIIMN 1
Kontponbnas padora Ne 2 o teme «IIpousBogHas». 1 K/pNo2
§5.IlpumeHeHne NpoON3BOTHOI. 18




5.1 | MakcuMyMm U MUHUMYM (DYHKITHH 2
5.2 | YpaBHEHHE KacaTeIbHOU 2 ITp/p
5.3 | [IpubnmxeHHbIC BEIYHCIICHUS 1
5.4 | Teopemsbl 0 cpeiHEM 1
5.5 | Bo3pacranue u yobiBanue (yHKIIMU 2 C-9
5.6 | [Ipon3BoIHBIE BBICIIUX TOPSIKOB 1
5.7 | BeimykiocTs rpaduka GyHKIUHA 1
5.8 | DkcrpemMyM QyHKIMH ¢ €IMHCTBEHHOM KPUTHYECKOW TOUKOU 2 ITp/p
5.9 | 3agaum Ha MAKCUMYM 1 MUHUMYM 2 C-10
5.10 | AcumnroTsl. [IpoOHO-TMHEHAS PyHKIUS 1
5.11 | IMoctpoenue rpadukoB GyHKINN C TPUMEHEHUEM TPOU3BOIHBIX 2 C-11
5.12 | ®opmyna u psix Teiinopa * -
KonTponbnast padora Ne 3 o reme «IIpuMeHenne nponu3BoaHON» 1 K/pNe 3
§6.I1epBooOpa3Hasi M MHTErpaJl. 15
6.1 | [TonsTe nepBooOpa3HOI 3 C-12
6.2 | 3amena nepeMeHHOU. MIHTErprpoOBaHKE IO YACTIM 2
6.3 | [lnomanp KpUBOIMHEWHOM Tpareuu 1
6.4 | OnpeneneHHbI HHTErpal 2 C-13
6.5 | IlpubnmxEHHOE BBIUYMCIICHHE ONPE/IeIEHHOr0 HHTErpaia 1
6.6 | ®opmymna Hetorona-Jlelioamma 3 C-14
6.7 | CBoiicTBa onpenenéHHOro nHTerpaga 1
6.8 | IlpumeHeHue onpeaenEHHBIX HHTETPAJIOB B TEOMETPUUECKUX U (PU3UUECKUX 1
3aauax
6.9 | IMoustue nuddepeHmantbHOTO ypaBHEHUS * -
6.10 | 3amaun, npuBoasimue K AuddepeHnrnaIbHbIM ypaBHEHUAM ™ -
KonTtposnbHast padota Ne 4 o teme «IlepBooOpa3Hasi U HHTETpai». 1 K/p Ned
I'JIABA |l. YpaBHenusi. HepaBencrBa. Cucremsl. 72
§7. PaBHOCHJIBHOCTh YPABHEHHI U HEPABEHCTB. 4
7.1 | PaBHOCHIIbHBIE TPe0Opa30BaHUs YPAaBHEHU. 2 C-15
7.2 | PaBHOCHIIbHBIE ITPe0Opa30BaHUsl HEPABEHCTB. 2 C-16
§8. YpaBHeHusi-cieacTBHA. 9
8.1 | Ilonarue ypaBHEHUSI-CIIEICTBUS 1
8.2 | Bo3BeneHue ypaBHEeHHUs B UETHYIO CTEIIEHb 2 C-17




8.3 | [lorennmpoBanue jorapuMUIecKux ypaBHEHHH 2
8.4 | lpyrue npeobpa3zoBaHusi, MPUBOSIINE K YPABHECHUIO-CIIEACTBHUIO 2 C-18
8.5 | I[IpuMeHeHMEe HECKOIBKUX IPe00pa30BaHuil, IPUBOAALIMX K YPABHEHUIO- 9
CIJICICTBUIO
§9. PaBHOCHJILHOCTH YPABHEHHUI M HEPABEHCTB CHCTEMAaM. 13
9.1 | OcHOBHBIE TOHATHS 1
9.2 | Pemenue ypaBHEHHI C IOMOUIBIO CUCTEM 2 C-19
9.3 | Pemenue ypaBHEHHI € TOMOIIBIO CHCTEM (IIPOIOJKEHHE) 2
9.4 | Ypasuenwus Buaa f(a(x))=f(b(x)) 2 C-20
9.5 | Pemenue HepaBEHCTB C IMOMOIIBIO CUCTEM 2
9.6 | Pemenue HEpaBEHCTB C MOMOIIBIO CHCTEM (IIPOJIOJDKEHUE) 2 C-21
9.7 | Hepasencrsa Bupa f(a(x))>f(b(x)) 2
§10. PaBHOCHJIBHOCTH YPABHEHUIl HA MHOKeCTBAaX. 11
10.1 | OcHoBHBIC TOHATHUS 1
10.2 | Bo3Benenue ypaBHeHHs B YETHYIO CTETICHb 2 C-22
10.3 | YMHOXeHHe ypaBHEHHS HA (PYHKITUIO 2
10.4 | Apyrue npeobpazoBanus ypaBHEHUN 2
10.5 | ITpumeHeHNEe HECKOIBKUX ITPeoOpa30OBaHU 2 C-23
10.6 | YpaBHEHUS C TOTIOHUTETLHBIMHU YCIIOBHUSIMH 1
Kontponbnas padota Ne 5 mo teme«YpaBHeHus. PABHOCUIIBHOCTh ypaBHEHHIN 1 K/p No5
§11.PaBHOCHIBHOCTH HEPABEHCTB HA MHOKECTBAX. 9
11.1 | OcHoBHBIE OHSTHS 1
11.2 | Bo3BeneHne HepaBEHCTB B YETHYIO CTENICHb 2 C-24
11.3 | YMHOXEHHE HepaBeHCTBA Ha (PYHKIIHIO 1
11.4 | dpyrue npeoOGpa3oBaHysi HEPABEHCTB 1
11.5 | IIpumeHeHue HECKOJIBKUX NpeoOpa3oBaHui 1 C-25
11.6 | HepaBeHcTBa C JOTTOJTHUTEIHHBIMH YCIOBHSIMHA 1
11.7 | Hectporue HepaBeHCTBa 2 C-26
§12. Metoa npoMe:KyTKOB /1JIsl YPABHEHHI1 1 HEPABCHCTB 5
12.1 | YpaBHeHuUs ¢ MOYJISIMHU 1
12.2 | HepaBeHncTBa ¢ MOTYIISIMU 1
12.3 | Meron nHTEpBAJIOB Il HEPEPHIBHBIX (DYHKITHIA 2 C-27
KonrtponbHas padora Ne 6 o teme «PaBHOCHIBHOCTh HEPABEHCTB Ha 1 K/p Ne6




H MHOXECTBaX. MeToJ IPOMEXKYTKOB JJIs1 YPABHEHUN U HEPABEHCTB)

§13. Ucnouab3oBanue cBOMCTB (YHKIMI IPHU PellIeHNH YPABHEHHH U HEPABEHCTB. 6
13.1 | Mcnonb3oBanue obacTelt CymecTBOBaHMUS (QYHKIIUMN. 1
13.2 | cnonb30BaHre HEOTPUIATEILHOCTH (DYHKITUH. 1
13.3 | Mcnonp3oBaHne OrpaHu4eHHOCTH (DYHKITHIA. 2 C-28
13.4 | Micnonp30BaHWE MOHOTOHHOCTH M SKCTPEMYMOB (DYHKITUH. 1
13.5 | Mcnonp30oBaHne CBOMCTB CHHYCA M KOCHHYCA. 1 C-29
§14. Cuctembl ypaBHeHHH ¢ HECKOJIbLKHMHU HEM3BEeCTHBIMH 8
14.1 | PaBHOCHJIBHOCTbH CHCTEM. 2
14.2 | Cucrema — ciencTBHE. 2 C-30
14.3 | Metox 3aMeHbI HEM3BECTHBIX. 2
14.4 | PaccyxaeHus ¢ YUCIOBBIMM 3HAUEHUSIMU IIPU PEILIEHUU CUCTEM YpaBHEHUM. 1 C-31
KonTponbnas padora Ne 7 o teme «/cnosp3oBaHue CBOMCTB QyHKIMM IpU K/p Ne7
pelieHny ypaBHeHU 1 HepaBeHCTB. CHUCTEMbI ypaBHEHUN C HECKOJIbKUMU 1
HEN3BECTHBIMM.
§15. YpaBHeHusi, HepaBeHCTBA M CHCTEMBI C apaMeTPaMH. 7
15.1 | YpaBHeHus ¢ mapaMeTpoM. 2 IIp/p
15.2 | HepaBencTBa ¢ mapaMeTpom. 2 Ip/p
15.3 | CucreMsl ypaBHEHHH C TApaMETPOM. 2 C-32
15.4 | 3amaun ¢ ycrnoBusiMu. 1
I'JTABA I11. KomniekcHble ynca. 10
§16. Anreopanyeckasi popmMa U reoMeTpHUYECKasi HHTEPNPETAIUA KOMILJIEKCHBIX 5
YyHceJl.
16.1 | Anrebpanueckasi popmMa KOMIUIEKCHOTO YHCIIA. 2
16.2 | Conpsiyk€HHBIC KOMIUIEKCHBIC YUCIIA. 2 Ip/p
16.3 | 'eomeTpuyeckas MHTEpIPETANNS KOMITIEKCHOTO YHCIIA. 1
§17. Tpuronomerpuueckas (popMa KOMILJIEKCHBIX YHCEJI. 3
17.1 | Tpuronomerpuueckas GopmMa KOMILIEKCHOT'O YHCIIA. 2 C-33
17.2 | KopHH 13 KOMIUIEKCHBIX YHCEN U UX CBOWCTBA. 1
§18. Kopuu mHorouienoB. IlokasareabHas popma KOMILIEKCHBIX YHCeJI. 2
18.1 | KopHr MHOTOUJIEHOB. 1
18.2 | IlokazarenbHas popMa KOMIUIEKCHOTO YHCIA. 1
HNToroBoe moBToOpeHme. 20




HTorosast KoHTpoJbHAs pabora Ne 8. 2 K/p Ne8

HUTOI'O Marematuka (Moay.ab «AJiredpa 1 Hayajia MATEMATHYECKOT0
aHaau3a») 11 kaacc. 170

Marematuka (Moayab «I'eomerpusi»). 11 kiace.
IMosichuTeabHAs 3aNMCKAa.
[Iporpamma yriyOJIEHHOTO M3yY€HHUS T€OMETPHH TPEIonaraeT BKIFOYCHUE 3a/1a4 MOBBINICHHON CIIOKHOCTH IO BCEM pas3jieiaM reoMeTpUHU
11 xnacca. B cBsI3u ¢ 3TUM KOJIMUECTBO YACOB I10 JJAHHOMY MOJYJIIO «l'eoMeTpusi» yBEIU4YHIOCh ¢ 68 4acoB B TOJ] U3 pacyéTa 2 yaca B HEJENIO MpU
34 nenenbHOM Harpy3ke 10 102 4yacoB B Toj U3 pacyeTa 3 4 B HEJIEIIO.
[Tpousonuio nepepacnpeaeneHrue 4acoB M0 TeMaM CISIYIOIIIM 00pa3oM:

Kon-Bo vacoB
Neni/nn Copneprxanue yueOHOro MaTepuaia Kos-Bo yacoB no miany
0 TIporpamMmme
1 | Hummnap, KoHyc, map. 16 24
2 | O06bEMBI Tem. 17 27
3 | BexTopsl B mpocTpaHCTBeE. 6 10
4 | Mertoa KOOpMHAT B IPOCTPaHCTBE. JIBUKEHUSI. 15 21
5 3aKnqu1/£Teanoe MTOBTOPEHHE MTPH MOJTOTOBKE K 14 20
UTOTOBOM aTTeCTaIM 110 F€OMETPHH.
6 NTOI'O Matemaruka (Monyns «I'eomerpus»). 11 68 102
KJ1acc.
TIT u YMK nonnocteio cootBeTcTBYIOT @PI'OC COO
I'JTABA Y |.Ilnanuap, KoHyc, map. 24
§1. Hnaunap 4
59 | [lonsTne nunuHapa. 2
60 | Ilmomase NOBEPXHOCTH LMIMHIPA. 2 C-1
§2. Konyc 6
61 | IMousTHe KoHycCa. 2
62 | Ilmomasp NOBEPXHOCTH KOHYCA. 2 C-2
63 | YceuéHHBII KOHYC. 2 Ip/p
§3. Cepa 14




64-

65 Cdepa u map. YpaBaenue chepsl. 1
66 | B3aumnoe pacnonoxenne chepbl U TUIOCKOCTH. 1
67 | KacarenbHas IIIOCKOCTh K cepe. 2 C-3
68 | ILmomanb chepsl. 1
69 | Bzaumnoe pacronoxenue chepsl U MPSIMOH. 2
70 | Codepa, BurcanHasi B HWIMHAPUIECKYIO TIOBEPXHOCTD. 2 C-4
71 | Coepa, BnucanHast B KOHHYECKYIO TOBEPXHOCTb. 1
72 | CeueHus MUIUHAPUYECKON TTOBEPXHOCTH. 1 IIp/p
73 | CeueHust KOHUYECKON MTOBEPXHOCTH. 1
KonTponbnas padora Ne 5 o reme «lununap, KoHyc, mapy. 1 K/p Ne5
3auétr Ne 4 o teme «{ununnp, KoHyc, map». 1 3auer 4
['JIABA Y11.06bémbl TeJ1. 27
§1.00b¢M NpSIMOYT0JIBHOTO ApAJLIe/IeInIIe A, 4
74 | Tlonsitue 00bEMa. 2
75 | O6BEM NPAMOYTOIBLHOTO NapaJlJIeJICHUIeaA. 2 C-5
§2.00béM npsiMoii MPpU3MBbI M HUJIMHAPA. 5
76 | OO0BEM MPSAMOU MTPU3MBI. 2 C-6
77 | O0bEéM NMITHHIIPA. 3 C-7
§3.00b¢M HAKJIOHHOM NMPU3MBbI, THPAMUAbI H KOHYCA.. 8
78 | Beruncnenne o0bEMOB Tell C MOMOIIIBIO MHTETpaJa. 2
79 | O0BbEM HAKIOHHON MPU3MBI. 2 C-8
80 | OO6BEM nupamMuIbL. 2
81 | OO6BEM KoHyCa. 2 C-9
§4.00b¢m mapa u muiomaas cdepsol. 8
82 | O0Bém mapa. 2
83 | OO0BEM mapoBOro cerMeHTa, MapoBOTO CIIOS M MApOBOTO CEKTOpA. 3 C-10
84 | ITnomanp chepsl. 3 Ip/p
KonTtponbHas padora Ne 6 mo teme «O0bEMBI TEI. 1 K/p Neb6
3auét No 5 mo reme «OOBEMBI TEY. 1 3auer 5
I'JIABA 1Y.BekTOopbl B IPOCTPAHCTBE. 10
§1.ITonsiTHE BEKTOPA B IPOCTPAHCTBE. 2
38 | Houstue BexTOpA. 1




39 | PaBenctBo BexTOpOB. 1 ITp/p
§2. Cio:xeHune M BbIYMTAHWE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YMCJIO. 3
40 | Cno)keHHE ¥ BRIYMTAHHUE BEKTOPOB. 1
41 | CyMMa HECKOJIbKMX BEKTODPOB. 1
42 | YMHOXEHHE BEeKTOpa Ha YHCIIO. 1 C-11
§3. KomniianapHubie BEKTOPBI. 5
43 | KoMrmaHapHbI€ BEKTOPHI. 1
44 | IpaBuiio napajienenumnesa. 1
45 | Pa3noxeHue BEKTOpa 110 TpEM HEKOMILIAHAPHBIM BEKTOPAM. 2 C-12
3a4€t Ne 6 110 TemMe «BeKkTopbl B MPOCTPAHCTBEY. 1 3ayer 6
I'JIABA Y.MeToJ KOOPpAHHAT B NPOCTPaHCcTBe. JIBUKeHUsI. 21
§1. KoopanHaThl TOYKH M KOOPIAMHATHI BEKTOPA. 6
46 | IlpsmoyronbHas cucTeMa KOOPMHAT B IIPOCTPAHCTBE. 1
47 | KoopauHaThl BEKTOpa. 1 C-13
48 | CBs3b MEXKAY KOOpAMHATAMHU BEKTOPA U KOOPAMHATAMU TOYEK. 1
49 | Ipocreiinme 3a1a4M B KOOPIUHATAX. 2 C-14
65 | YpaBHenwue cheps. 1
§2. CkaysipHOe Mpoun3Be/leHHe BEKTOPOB. 8
50 | Yroa Mexny BEKTOpaMHu. 1
51 | CkansipHOe pou3BeIeHUE BEKTOPOB. 2 C-15
52 | Beruncnenne yriioB MeXay MPSIMBIMHU M TUTIOCKOCTSIMHU. 2 C-16
53 | YpaBHeHHE MIOCKOCTH. 3 Ip/p
§3. /IBuiKeHus. 5
54 | llenTpanbHas CUMMETpPHUSL. 1
55 | OceBasi cUMMETpUS. 1 IIp/p
56 | 3epkasibHasi CHMMETpHUSI. 1
57 | IlapannenbHbI epeHoc. 1 ITp/p
58 | IIpeobpazoBaHme 1OTO0MS. 1
KonTponbnas padora Ne 7 mo reme «MeToa KOOpAUHAT B IPOCTPAHCTBE. 1 K/p Ne7
JIBroKEHUSAY.
3auét No 7 no temMe «MeToa KOOpJIMHAT B MPOCTpPaHCTBE. [IBUKEHUSI. 1 3auet 7
3aKJII0YUTEeIbHOE MOBTOPEHHE NMPH MOAT0TOBKE K HTOTOBOI aTTeCTAlMH MO 20

reoMeTpHH.




HNTOI'O Marematuka (MoayJas «I'eomerpus»). 11 kiaacc.
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