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H.]'IaHI/lpyeMl)Ie PeE3yJIbTATbI 0OCBOCHUS y‘l€6HOI‘O npeamerTa

TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIUXCS K CaMOPa3BHTHIO M CaMOBOCIIMTAHHIO B
COOTBETCTBHH C OOIICUETOBEYCCKUMHU IIEHHOCTSIMU;

HPABCTBEHHOE CO3HAHME M TOBEACHUE HA OCHOBE TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAJIOT C
JAPYTUMHU  JIIOJIBMH, JIOCTUTaTh B HEM B3aWMOIIOHMMAaHHUS, HAaxXOJWTh OOIMe Melu u
COTPYIHHYATH JUISI X JOCTHKCHUS,

MPUHATHE TYMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIHHOE U JI0OpOKEIaTeIbHOE
OTHOIIEHHUE K IPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHIO;

pPa3BUTHE KOMIIETCHIIMN COTPYIHHYECTBA CO CBEPCTHUKAMH, JACTHMHU MIIQJIIETO BO3PACTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOM, Y4YEOHO-UCCIIEA0BATENbCKOM,
MIPOCKTHOM M IPYTUX BUAAX AEATEIHHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIE CaMOOOPa30BaHUI0, Ha MPOTSHKEHUH
BCEM JKW3HM; CO3HATEIIBHOE OTHOIIEHHWE K HENPEPhIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO
ycreuHon npogecCUOHAIBHONW U OOIIIECTBEHHOU JIESITEIHLHOCTH;

OCO3HaHHBIA BBIOOP Oyaymied mpodeccur Kak MyTh U CIIOCO0 peam3allii COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

TOTOBHOCTh OOy4YalIMXCAd K TPYAOBOM MPOPECCHOHAIBHON JESITENIBHOCTH KaK K
BO3MOXKHOCTH  y4acTUs B  PEHICHUH  JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
0OIIeHAITMOHATBHBIX TIPOOJIEM;

TOTOBHOCTh K CaMOOOCTY)KMBAaHHIO, BKJIIOYas OOydeHHWE U BBIIOJHEHHE JOMAITHUX
00s13aHHOCTEH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS
BbInyCKHMK HAYYHTCH:

CaMOCTOSTEIIEHO OIPEACIIATh IIeNIH, 3a]aBaTh MapaMeTPbl U KPUTEPHH, TI0 KOTOPHIM MOYHO
OTIPEIEINTh, YTO I1€JIb JOCTUTHYTA,

OIICHMBATh BO3MOXXHBIC TOCIEJCTBUS JOCTHKEHUS TIOCTABJICHHOW IENU B JIEATEIHLHOCTH,
COOCTBEHHOMW JKM3HHM M JKM3HU OKPYKAFOIIMX JIFOJIeH, OCHOBBIBASICh HA COOOPaKCHHSAX 3TUKH U

MOpAJIH;



CTaBUTh U (QOpMyNHpPOBaTH COOCTBEHHbIE 3aJayl B 0Opa30BaTENIbHOW JESITENIbHOCTU H
KU3HEHHBIX CUTYalIUSX;

OIICHUBATh PECYPCHI, B TOM UHUCIIC BPEMS U APYrue HeMaTepualbHbIE PECYpChl, HEOOXOAUMBIE
JUTSL IOCTHYKEHUS TIOCTABJICHHOMU 11ETIH;

BBIOMPATh TYTh JOCTYIKEHHUS IeNIM, IUIAHAPOBATh pEIICHHE TOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUalibHbIE U HEeMaTepUalibHbIE 3aTPaThl;

OpraHu30BbIBaTh A(D@PEKTUBHBIA MMOUCK PECYpCOB, HEOOXOAUMBIX I JOCTHIKECHHUS
MOCTaBJICHHOM 1IE€IH;

CONIOCTABJISATh IMOJTYYEHHBIN pe3yNIbTaT AESITEIBHOCTU C MTOCTABIIEHHOW 3apaHee LETbIO.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA
BbhInyCcKHMK HAYYHUTCS:

UCKaTh U HAXOAUTh OOOOIIEHHBbIE CHOCOOBI PEIICHUs 3a/lady, B TOM YHUCIE, OCYIIECTBISATh
pa3BepHYTHIM WH(POPMALMOHHBIM TOUCK W CTaBUTh HA €ro OCHOBE HOBBIE (yueOHbBIE H
MO3HAaBaTEeNIbHbIC) 3a]1a4H;

KPUTUYECKH OLIEHUBATh M HWHTEPNPETUPOBATH HWHOOPMAIIMIO C Pa3HBIX TO3UIUH,
pacro3HaBaTh U UKCUPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

WCIIOJB30BaTh  Pa3JIMYHbIE MOJEIIbHO-CXEMATHUYECKUE CPEACTBA Il  IPEACTaBICHUS
CYIIECTBEHHBIX CBsS3€d W  OTHONIIEHWUW, a TaKkXke MPOTUBOPEUU, BBHISBICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

HaxOJUTh W MPUBOJUTh KPUTUYECKHE apryMEHThl B OTHOIICHUU JCHUCTBUM U CYKICHUI
JIPYroro; CHOKOMHO M pPa3syMHO OTHOCUTHCS K KPUTHYECKHM 3aMEYaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYXJICHHS, pACCMAaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJUTh 3a pPaMKH Y4YEOHOro TMpeaMeTa U OCYIISCTBISATH IICJICHANPABICHHBIA TTOUCK
BO3MOXKHOCTEH JJIsI IMPOKOTO TIEPEHOCca CPEJICTB U CIIOCOOOB JICUCTBUS,

BBICTPANBaTh WHIWBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUYCHUS CO
CTOPOHBI JAPYTUX YYACTHUKOB U PECYPCHBIC OTPaHUYCHUS;

MEHSTh U yAEPKUBATh Pa3HbIC MO3UIMU B IO3HABATEIHHOM ESITENHLHOCTH.

KomMMyHuKaTHBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eiiCTBUSA

BbInyCKHUK HAYYHUTCH:



OCYILECTBIIATh JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (KaKk
BHYTpU 00pa30BaTEIbHON OpPraHM3allMM, TaK M 3a €€ IMpeaesaMH), NoA0MpaTh MapTHEPOB IS
J€JI0BOM KOMMYHHUKAIIUM UCXOJS M3 COOOpa)KEHUN PE3yJIbTATUBHOCTH B3aWUMOJECHCTBHUA, a HE
JIMYHBIX CUMIIATUH;

IIPU OCYIIECTBIICHUU TPYIIOBOM pabOTHI ObITh KaK PYKOBOJUTENIEM, TaK U YWICHOM KOMaH/bI
B Pa3HbIX POJISIX (T€HEPaTOp UAEH, KPUTHK, UCIIOTHUTENb, BHICTYAIONIUHN, 3KCIEPT U T.1.);

KOOPAMHUPOBaTb W BBINOJIHATH pabOTy B YCIOBUSX pEalbHOrO, BUPTYAJIbHOIO M
KOMOMHHPOBAaHHOI'O B3aUMOJICHCTBHS;

Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOXO TOYKY 3PEHUS C UCIIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

pacno3HaBaTh KOH(QJIMKTOTCHHbIE CUTyallud W MPEAOTBpallaTh KOH(MIUKTHI 10 UX AKTUBHON
¢da3bl, BBICTpaMBaTh JEJIOBYI0O U 00pa30BaTEIbHYI0 KOMMYHHUKAILMIO, M30eras JUYHOCTHBIX
OLICHOYHBIX CYKICHUM.

IL1anupyemblie npeaAMeTHbIE Pe3yJIbTaThI

MartemaTuka: anreﬁpa H HAYAJA MATEMATHICCKOI'0O aHa/In3a, recoMeTpus

Pa3znen 1. BoINyCKHUK HAY4YUTCS V. BbIyCKHMK MOJYy4YUT
BO3MOKHOCTH HAYYUTHCS
ean JUJis yCTIeTHOTO MPOIOTIKCHHSI s obecneyenus 603MoMCHOCMU
0CBOCHMS oOpa3zoBaHuUs VYCNeuH020 NPOOONHCEHUS]
fpeamera O CIICIUATBHOCTSIM, CBSI3aHHBIM C | 00pA308aHUs NO CHEYUANbHOCHAM,
MIPUKJIAIHBIM UCIIOTh30BaHUEM CBA3AHHBIM C OCYUWeCmBIeHUeM
MAaTEMATUKH HAYYHOU U UCCIIe008aMeNbCKOl

oesamenvbHocmu 8 ooaacmu
MAMeMAMUKU U CMENCHBbIX HAYK

Inemenmot | — CBoOOAHO OHepI/IPOBaTbl — Onepuposams? MOHAMUAMU:
meopuu IIOHATHUSAMM: KOHCYHOC KOHeYHoe MHOXtecmeo,
MHOJICcecme

u MHOKECTBO, SJIEMEHT 371eMeHmM MHOX(ecmaa,
Mamemamuy MHOXeCTBa, TIOIMHOKECTBO, MOOMHOXECMB0, nepeceyeHue u
ecKoil nepeceueHue, OOBEAUHECHUE U 06bedUHeHUe MHOMEecms,
J102UKU Pa3HOCTh MHOXECTB, YHCIJIOBBIC YUCI08bIE MHOMEeCmaa Ha

MHOXECTBA HAa KOOPAWHATHOMU

N KoopOuHamHoU npamod,
npsSIMOM,  OTPE30K, HMHTEpPBAaJ,

! 3nech 1 manee: 3HATH ONpejeieHHUE MOHATHS, 3HATh U YMETh OOOCHOBBIBATL CBOMCTBA (IIPU3HAKH, €CJIM OHH €CTh) TIOHATHS,
XapaKTepU30BATh CBS3HU C APYTUMH MTOHATHSAMI, TIPEACTABIIAS OTHO MOHATHE KaK YacTh IEJOCTHOTO KOMILIEKCa, UCTIOIb30BaTh
MOHSITHE U €r0 CBOMCTBA MPH MPOBEICHUU PACCYKICHHUH, 10Ka3aTEIbCTB, PEIICHUH 3a/1a4.
2 311ech U fanee; 3HATh ONpEelcHHE IIOHATHS, YMETh IOSACHATE €r0 CMBICI, YMETh MCIONIb30BaTh IIOHATHE H €r0 CBOICTBA IIPH
MIPOBEJICHUH PACCYKICHHM, pellieHnH 3a1au.
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MOJYUHTEPBAI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduueckoe pe/ICTaBICHHE
MHOXKECTB HAa  KOOpPJWHATHOMU
IIJIOCKOCTH;

3aJ1aBaTh MHOKECTBa
MIePEUNCICHUEM u
XapaKTEPUCTUUYECCKUM

CBOMCTBOM;

OTNIEPUPOBATH TTOHATHUSIMU:
YTBEPKAECHUE, OTPULIAHUE
YTBEPXKJACHUS,  HUCTUHHBIE U

JIO’KHBIE YTBEPIKJICHMS, IPUUMHA,
CIEACTBUE, YAaCTHBIA  CiIy4yau

oO1ero YTBEPKICHHUS,
KOHTPIIPUMED;

IPOBEPSTH PUHAICKHOCTh
AJIEeMEHTa MHOXKECTRY;

HaXOJIUTh nepeceyeHue u
00BEeTMHECHNE MHOXKECTB, B TOM
YHCIIe MIPEICTABICHHBIX

rpaguuecku Ha YUCIIOBOM
NpsAMOM MW HAa KOOpPJAWHATHOM
IIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeJIbHbIC
paccyxaeHus s O0OOCHOBaHMS
WCTUHHOCTU YTBEPKICHUI.

B nosceonesnoti scuznu u npu

U3yueHUuU opyaux npeomemos:

WCIIOJIb30BaTh YHUCJIOBBIC
MHOXKECTBAa Ha KOOpPJIWHATHOMU
NpsAMOM W HAa KOOPJAWHATHOMU

IJTIOCKOCTH JUISL ONMCAHUSA
pEaNIbHBIX MPOLIECCOB U SIBJICHUM;
MIPOBOJIUTH JIOKA3aTEIbHbIC

paccyxaeHus B CUTYyalHSIX
MMOBCEIHEBHON JKU3HHU, npu
pelmeHnn  3amady = U3 JIpyrux
MPEIMETOB

ompe30K, UHmep8ari,
nosyuHmMepasas, NPOMexcymok c
8biKos10mol moyKod,
epacghuyeckoe npedcmasneHue
MHOX(ecmes Ha KOoOpPOUHAMHOU
nao0cKocmu;

— onepuposamse NOHAMUAMU:
ymeepxoeHue, ompuyaHue
ymeepxo0eHus, UCMUHHbIe U
JI0MHCHbIE yMBepHOEeHUS,
Mpu4uHa, cnedcmeue, YacmHolili
cnyyali obujezo ymeepicoeHus,
KOHmMprpumep;

— rposepAmb npUHAGIEHHOCMb
anemeHmMa MHoxecmasy;

— Haxodume nepecevyeHue u
06veOduUHeHUe MHOMX(ecms, 8
mom Yucse npedcmassieHHbIX
2paguyecKu Ha 4yucsao8ol
npamol U Ha KoopouHamHolu
naocKkocmu;

— nposodumb 0oKazamersibHble
paccyx#coeHus 019 060cHOBAHUA
UCMUHHOCMU ymaepxcoeHul.

B noscedHe8HOU #U3HU U npu
u3yyeHuu opyaux npeomemos:

— UCMosb63080Mb YUC08bIE
MHOMXecmea Ha KoopouHamMHolu
npamoul u Ha KOOPOUHAMHOU
rna10cKocmu 0718 onucaHus
peasibHbIX NMpoyeccos U A8neHull;

nposoodums 0oKa3zamesibHble
paccyxoeHus 8 cumyayusax
rnosceO0He8HOU HU3HU, Npu
peweHuu 3a0a4 u3 opyaux
npeomemos;

onepuposams NOHIMUEM
onpeoenenusi, OCHOBHbLMU
suoamu onpeoesenuil,
OCHOBHBIMU BUOAMU MEOPEM;

NOHUMAMb CYMb KOCBEHHO20




ooKkaszamenbcmea,

onepuposams NOHAMUAMU CUEMHO20
U HeCYemHO20 MHOMCECMBaA;

NPUMEHANb Memoo
MaAmMemMamudeckol UHOYKYuu O
npPoBedeHUsl PACCYHCOEHUU U
00Ka3amenbcme U npu peueHuu
3a0au.

B nosceonesnoul scuznu u npu
U3yueHuu opyaux npeomemos:

UCNOIL3068AMb MEOPEMUKO-
MHOIHCECMBEHHBIU A3bIK U A3bIK
JIO2UKU OJis1 ONUCAHUSL PEATbHBIX
npoyeccos u s61enutl, npu
peutenuu 3a0ad opy2ux y4eoHblx
npeomemos

Yucna u
ebIparrceHus

CBoOonHO ONEepUpPOBaTh
MOHATUSIMU: HATYpajJbHOE YHUCIIO,
MHOYKE€CTBO HATypaJbHBIX YHCEN,
1I€JIO€ YKCJI0, MHOXKECTBO IICIBIX
qguces, OOBIKHOBEHHas JpoOb,
JecATHYHass ApoOb, CMEIIaHHOE
9UCJIO0, pallMOHAJILHOE YHCJIO,
MHOKECTBO parmoOHAIBHBIX
Yyuces, WpparMoHAIBHOE YHCIIO,
KOpPCHb CTENEHHU n,
JICUCTBUTEIHLHOC 4uCIIo,
MHOKECTBO JIEUCTBUTENIHHBIX
YyHpced, reoMeTpudecKast
WHTEpIIpeTalusl  HaTypajbHBIX,
LIEJIBIX, paloHaJIbHBIX,
JICUCTBUTEILHBIX YHCET;

MOHUMATh U OOBSCHATH Pa3HUILY

MEXIY MO3UIIMOHHOU U
HEIO3UIMOHHOMN cUcTeMaMu
3alMCH YHUCeJI,

MEPEBOJIUTh YMUCIIA W3 OJHOU
CHUCTEMBI  3aIlMCH (cuctemsl
CUMCJIEHHUS) B IPYTYIO;
JIOKa3pIBaTb M HCHOJIL30BaTh

MPHU3HAKHW AOCIIUMOCTU CYMMBI H
IMPOU3BCACHHA IIPU BLIITOJIHCHHUHA
BBIUMCIICHUH U PEIICHUN 3aaa4;

BBIITIOJIHATD OKPYTIJICHUC
PallOHAJIbHBIX u

C60600H0 onepuposambs
NOHSMUAMIU. Yeloe YUCTO,
oenumocms qucell,
00bIKHOBEHHAS OPOOY,
decsimuuHas Opoow,
PAUUOHAIbHOE YUCTIO,
NPUOIUNCEHHOE 3HAYEHUE YUCIA,
yacmo, 00J15, OMHOWeEHUe,
npoyerHm, nosuvluleHue u
NOHUdICEHUE HA 3A0AHHOE YUCTO
nPOYEHmos, Macumao,

npUBOOUMb NPUMEPbL YUCET C
3A0AHHBIMU CEOUCMEAMU
oenumocmu,

onepuposamv NOHAMUSIMU.
Jocapughm yuca,
MPUSOHOMEMPUUECKASL
OKPYIHCHOCb, PAOUAHHAS U
2paodycHas mepa yeua, 8euduUna
yena, 3a0aHH020 MOYKOUL Ha
MpU2OHOMEMPU1EeCcKol
OKPYIHCHOCMU, CUHYC, KOCUH)C,
MAHEEHC U KOMAH2EHC )2/108,
UMEIOUUX NPOU3BOTLHYIO
BENUYUHY, YUCILA e U T,

BLINONIHAMb apupmemuyecKue
oelicmeust, couemas ycmHbie u
NUCbMEHHble NPUembl, NPUMEHSIS
npu HeobxoouUMocmu
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UpparmoHaIbHbIX qucen c
3aJITaHHOM TOYHOCTBIO;
CpaBHUBATh NEeUCTBUTEIbHBIE
YHUCIIa Pa3HBIMU CITOCOOAMHU;
yIOPSIIOYMBaTh 4yucIa,
3alMCaHHbIC B BHJIC
OOBIKHOBEHHOM WY JIECITHYHOU
npoOu, 4Yucia, 3aluCaHHbIE C
MCIIOJIb30BaHUEM
apu(PMETHIECKOTO KBaJAPATHOTO
KOpHSI, KOpHEHl CTerneHu OoJiblie
2,

Haxoaute HOJl 1 HOK pa3nbiMu
croco0aMu W HCIOJIb30BaTh HX
MIpU PELICHUU 33/1a4;

BBIMIOJHATh  BBIYUCICHUS |
npeoOpa3zoBaHus BBIPAKECHUM,
coAepKalux  JEHUCTBUTEIIbHBIE
4YhClla, B TOM YHCJIE KOPHHU
HaTypaJbHBIX CTEIICHEN;
BBITIOJTHSATh CTaHJIapTHBIC
TOXJIECTBEHHBIE TIPEOOpa3z0BaHuUs
TPUTOHOMETPHUUECKUX,
JorapuMUYECKUX, CTEMEHHBIX,
UppalMOHATbHBIX BBIPAKECHUI.

B noeceownesnoui scusnu u npu

U3yueHUuu opyaux npeomemos:
BBITIOJTHSTH U OOBSCHSTH
CpaBHEHHE pe3yIbTaToB
BBEIYMCIICHUA  TIPH  pEIICHUU
MPaKTUYECKUX 3aJady, B TOM
yuciue MPUOJIMKEHHBIX
BBIYHCIICHUM, UCTIOJNB3YSl pPa3HbIE
CIIOCOOBI CPAaBHEHUN;

3aIIMChIBaTh, CpaBHHUBATBL,
OKPYIJIATL  YHMCJIOBBIC  OAHHBIC
PCaIbHBIX BCINYNH C

MCITOJIb30BAaHUEM PA3HBIX CHUCTEM
U3MEpPEHHUS;

COCTaBJIATh U OUCHUBATDH PA3HBIMHU

CH0CO0aMHU YK CIIOBBIE
BBIPAKEHUs IIPU PELIEHUN
IIPAKTUYECKUX 3a/1a4 U 3a4a4 U3
JPYTUX YYEOHBIX MPEIMETOB

8bIYUCIUMETIbHBLE YCMPOLUCMBA,

HAX00UmMv 3HA4eHUsI KOPHS
HAmMypaibHOU cmenexu, cmenexu
C PAYUOHATbHBIM NOKA3AMeNeM,
Jo2apugma, ucnoawb3ys npu
Heobxooumocmu
8bIYUCIUMETIbHBLE YCMPOLUCMBA,

NOb308AMbCSL OYEHKOU U NPUKUOKOU
npu NPAKmuyeckKux paciemax,

npo8OOUMb NO U3BECHMHbIM
Gdopmynam u npasuiam
npeobpazosanus 6YK8eHHbIX
BLIPAINCEHUL, BKAIOUAIOUIUX
cmeneHu, KOpHu, 102apughmol u
mpuzcoHomempuyeckue QyHKyuu,

HAX00UMb 3HAYEeHUS YUCTOBLIX U
OYKBEHHBIX BbIPANCEHUL,
ocyujecmensis Heobxooumvie
NOOCMAHOBKU U NPe0OPA308aAHUSL,

— uzobpaxicamo cxemamuyecku
yeou, GeUUUNHA KOMmMopo2o
sblpadicena 6  2padycax — uiu
paouanax;,

— UCNOb308aMb  NPU  peuleHuu
3a0ay  mabIuyHble  3HAYEHUSs
MPULOHOMEMPUYECKUX — DYHKYULL
yenos;

—  BLINOJHAMbL NEPeso0  GeUHUHbBI
yena u3 paouaHHou Mepvl 8
2PAoyCHYIO U 0OPAMHO.

B nosceounesnoii ocuznu u npu
u3yueHuu opyeux yueoHvix
npeomemos.

BbINOIHAMb OCUCMBUSL C YUCTIO8bIMU
OAHHBIMU NPU PeeHUU 3a0ay
NPAKMUYecKoeo xapakmepa u
3a0ay U3 paziuyHsIx odracmel
3HAHUU, UCNONIL3YA NPU
HeobX00uUMoCmu Cnpagoytble
Mamepuansl U Gbl4UCIUMETbHbLE
ycmpoucmea,

OYeHUBamy, CPaBHUBAMb U
UCNOIbL306aMb NPU PeuleHUU
APAKMUYECcKUx 3a0a4 4Yuciogule




3HAUeHUs PeanbHblX eIUYUH,
KOHKpemHble YUCIOBbLE
Xapaxmepucmuku 00beKmos
OKpYdIcarowe2o Mupa;

€80000HO ONEpUPoOBaAMb YUCTOBLIMU
MHOHCECMBAMU NPU PeUleHUU
3a0au,

NOHUMAMb NPUHUHBL U OCHOBHbBLE
uoeu pacuuperus 4Uciossix
MHOJICECB;

8nadems OCHOBHbIMU NOHAMUAMU
meopuu 0eaumMocmu npu
pelenuu Cmanoapmuslx 3a0ay

umMemsv 6a308vle NPeOCmasieHUs: O
MHOMCECMBE KOMNIEKCHBIX
yucer,

Cc80000HO 8bINOJIHAMb
mooicoecmeenHule
npeobpazosans
MPUSOHOMEMPUYECKUX,
Jl02apupmMuyecKux, cmenenHuLx
BbIPANCEHU;

e1ademsb (hopmynou buHoma
Hviomonay,

NPUMEHSAMb NPU peteHuly 3a0a4
meopemy 0 JTUHElHOM
npeocmaenenuu HO/J;

NPUMEHAMb NPU PeuleHuy 3a0ay
Kumatickyro meopemy 06
oCmamKax,

NPUMEHAMb NPU PeuleHuy 3a0ay
Manyro meopemy @epma;

YyMemby 8bINOIHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU cucmeme
CUUCTIeHUSI,

NPUMEHAMb NPU peulenuy 3a0ay
meopemuKo-4uciosvie OYHKYuu:
YuUCno U cymma oerumerneti,
@yHryuro Jiinepa;

NPUMEHAMb NPU peuleHuy 3a0ay
yentvle 0poou,

NPUMEHAMb NPU peuleHuy 3a0ay
MHO20UYIeHbL C
OeticmeumenbHbIMU U Yeablmu
Koa¢hpuyuenmamu;




871a0emb NOHAMUAMU NPUBOOUMBLU U
HEenpu8oOUMbI MHO20YIEH U
NPUMEHAMb UX NPU PeuleHuU
3a0au,

NPUMEHAMb NpU peueHuy 3a0a4
OcHoenyto meopemy aneeopul;

NPUMEHAMb NpU peteHuly 3a0a4
npocmetiuiue QyHKyuu
KOMNJIEKCHOU NepeMeHHOU KaK

ceomempuyeckue
npeobpa3oeanus

Ypasnenusn | — CpoGomHO onepupoBars | — Pewamo payuonaivHsle,

u IOHATUSIMU: YpaBHEHHE, noxkaszameilbHbie u

Héepaeéencme

a HEPaBEHCTBO, paBHOCHIILHBIC nocapugmuyeckue ypaenemfﬂ u
YpaBHEHHSI U HEPaABEHCTBA, Hepaserncmea, npocmeuuiue
YpaBHEHHUE, SIBJIAIOIIECCS uppayuoraivbhbvie u
CJICICTBUEM JPYroro ypaBHCHUS, mpuzoHomempuyeckue

YpPaBHEHMs, DPABHOCUIIBHBIE Ha
MHOYECTBE, PaBHOCWIbHBIE
npeoOpa3oBaHusl ypaBHEHUH;

— peuars pasHble BUIbI YPaBHECHUN
Y HEPABEHCTB U UX CUCTEM, B TOM
YHUCIIe HEKOTOPBIE YpaBHEHUS 3-11

u 4-i  cremeHeu, ApoOHO-
paloHaIbHBIC U
WUppalroHaIbHBIC,

— OBJAAECTh OCHOBHBIMH THUIIAMU
II0KAa3aTEIbHBIX,
JorapuMUYECKHUX,
VppAlUOHAIBHBIX,  CTENEHHBIX
YPaBHEHUM M HEPABEHCTB U
CTAaHJAPTHBIMM  METONAMH  HX
pElICHUN W NPUMEHATh WX MpHU
pELIECHNH 3a1aY;

— IIpUMEHATH TeopeMy besy K
PELIECHUIO YPABHEHU;

— TpUMEHATH TeopeMy Buera mis
peleHnss HEKOTOPBIX YPaBHEHUU
CTEIIEHU BBIILIE BTOPOU;

— IIOHHMMATb CMBICII TCOpPEM O
PaBHOCHUJIBHBIX )51
HCPABHOCUJIbHBIX

npeoOpa3oBaHUAX YpPaBHEHUU U
YMETh UX JIOKA3bIBATh;

— BJIaACThb MECTOJaMU PCUICHUA

VPaBHeHUsl, HepaseHcmea U Uux
cucmemvl;

UCNOIL3068AMb MEMOObl PeUUeHUs
YpasHeHuil: npugederue K 8uoy
«npousgedeHue pagHo Hya0» Uil
«4acmHoe pasHo HYI0», 3aMeHd
nepemMeHHbIX,

UCNOIL3068AMb MEMOO UHMEPBAO8
0J15 peuleHus HepaBeHCM8,

—  UCNOIb308aAMDb epaghuueckutl
Memoo 0Nl NPUOTUNCEHHO20
peuteHus VPAagHeHUll u
HepaseHCmas;

— uzoobpascamo Ha
MPUSOHOMEMPUYECKOU
OKpYIHCHOCTMU MHOACECMBO
peuieHut npocmeuux
MPUSOHOMEMPUYECKUX
VPAaBHeHUll U HEPABEHCNG,

— GLINOJHAMb  OMOOp  KOpHell
VPAasHeHull unu peuiteHut

HepaeeHcme 6 coomeemcnmeuu C
OONOJIHUMEIbHBIMU yciaosuimu u
OCPDAHUYEHUAMU.

B nosceonesHoul scuznu u npu
u3yueHuu opyeux y4eoHvix
npeomemos.
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YPaBHEHUM, HEPABEHCTB U HX
CUCTEM, YMETh BBIOMpATh METOJ]
pemieHuss 1 00OCHOBBIBATH CBOW
BBIOOD;

WCIIOJIB30BaTh METOJ NHTEPBAJIOB
JUISl pEUIEHUs HEPABEHCTB, B TOM
qucie APOOHO-pAIlMOHAIBHBIX U

BKIIIOYarOmMnx B cebs
HPPadrOHAJIbHBIC BBIPAKCHUA,
peuaTb aJIFe6paI/I‘{€CKHe

yYpaBHEHHUS M HEPABEHCTBA M UX
CUCTEMBbI C napaMeTpamu
anredpandeckuM M rpadpuuecKkum
METOIaMHU;

BJIQJIETh  Pa3HBIMH  METOAaMH
JI0Ka3aTeJIbCTBA HEPABEHCTB;
pemarb ypaBHEHUS B  IIEJbIX
qHcliax;

n3o0paxxaTb ~ MHOXKECTBa  Ha
IJIOCKOCTH, 3aJ]aBaeMbIC
ypaBHEHUSIMU, HEPABCHCTBAMH H
UX CUCTEMaMH;

CBOOOJIHO UCIIOJIb30BaTh
TOKJECTBEHHbIE TPEOOpa30BaHUS
IpU PELUICHUWU YPABHEHUU U
CUCTEM YPaBHEHUI

B nosceonesnoti scuznu u npu

U3yueHUuu opyaux npeomemos:

COCTaBJISITh M PEIIaTh YPaBHCHUS,
HEPaBEHCTBA, WX CHUCTEMBI IPHU
pEIIeHUH 3a1a4 APYTUX y4eOHBIX

[IPEIMETOB;
BBIIIOJIHATD OLIEHKY
npasronoao0us pe3yIbTaToB,
[IOJy4aeMbIX  IIpU  PELICHUU
pa3IUYHBIX YpaBHEHUH,

HEpPaBEHCTB M HX CHUCTEM IIpU
pelieHnu 3aaa4 Apyrux yueOHbIX
IIPEIMETOB;

COCTABJISITh U pEIIATh YPAaBHEHUS
U HEpaBEHCTBA C IapaMeTpamu
OpU  pElIeHUH 3aJad  JpYyTux
y4€OHBIX NPEAMETOB;

COCTaBJIATDH YpPaBHCHHC,

cocmaenamo u pewamo
ypaeueHus, cucmemvl YpaeHeHul
U Hepasencmea Npu peuleHuu

3a0au opyaux VUeOHbIX
npeomemos;
ucnonv3o8ams  ypaeHeHus U

Hepasencmea 0/ NOCMPOeHUs. U
uccne0o8anus npocmeuuux
MaAmemMamuyecKux Mmooenet
PeabHbIX cumyayuu unu
NPUKTIAOHBIX 3A0aY,

yMemvb UHmepnpemuposams

NOJYYEeHHbIU NPU peuleHUul
YpaeHeHus, HepaseHCcmea Uil
cucmembl pe3yibman,
OYeHUBamb e20 NPasoonoooodue 8
KOHmMeKcme 3a0aHHOU peanlbHOU
cumyayuy uiu npuKIaoHou
3a0ayu;

c80000HO onpeodensimv mun u
eblOUpams ~ Memoo  peuleHus
NOKA3amenbHbIX u
Jo2apupmuyeckux ypasHeHuu u
HEepaseHcms,  UPPAYUOHATILHBIX
ypaeHeHuti u HepaseHcms,
MPULOHOMEMPULECKUX
VPasHeHuli U HepaseHcms,
cucmem;

c60000HO  peuiamo
JIUHEUHbIX YPAGHEHULL,
peuiampy OCHOBHblEe munwl
VpaeHeHuti U  HepaeeHcms  C
napamvempamu;

NPUMEHAMb NpU peueHuy 3a0ay
HepaseHcmea Kowu —
bynaxkoseckozo, bepnynnu;

umems npeocmasienue 0
HepaseHcmeax mexicoy CpeoHUMU
cmeneHHbIMU

ux

cucmemaol
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HEPABEHCTBO WJIM HMX CHCTEMY,
OIKCHIBAIOIIHE peabHYIO
CUTYallUI0 WIA  NPUKIATHYIO
3ajavy, UHTEPIPETUPOBATH
MOJIyYEHHbBIE PE3YNIbTATHI;
HCIIOJIb30BaTh IIPOrpaMMHBIE
CpeacTBa npu pelIeHnn
OTJEJIbHBIX KJIACCOB YPABHEHUM U
HEPABEHCTB

Dynkyuu

BJ'I&I[CTL IHOHATHUAMMU: 3aBUCUMOCTD

BEJIMYUH, QYHKIIHS, apTyMEHT U
3HaueHue (PyHKIHUH, 00J1acTh
OTIpEIETICHUS © MHOXKECTBO
3Ha4YE€HUU (PyHKIMH, rpaduK
3aBUCUMOCTH, IpaPpuK QyHKIIHH,
HYJU (GYHKIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE
Ha YKCJIOBOM IPOMEXYTKE,
yObIBaHUE HA YUCIIOBOM
IPOMEXYTKE, HauboblIee U
HauMEHbIlIee 3HaYeHUE (PyHKIUU
Ha YKCJIOBOM IPOMEXYTKE,
nepuoanyeckas QyHkius,
NEPUO/, YETHAS U HEUeTHAas
(GYHKIIUHN; YMETh IPUMEHSATD 3TH
MOHSITUS TP PEIICHUH 33]1aY;

BJIAACTDh ITIOHATHUEM CTCIICHHAA

(GyHKUHS; CTPOUTH €€ rpauK U
yYMETh MIPUMEHSITH CBONCTBA
CTENICHHOUW (PYHKITUU TIPH
pelIeHNN 3aj1ay;

Onepupoeamb NOHRAMUAMU.

3a8ucumMocms @enuduUH, QyHKyus,
apeymenm u 3navenue YyHKyuu,
obacms onpeodenerus u
MHOHCECMBO 3HAYEHUL DYHKYULU,
epaguk 3asucumocmu, 2paghux
@dyukyuu, Hyau GyHKyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
803pacmanue Ha YUCiL080M
npomesicymxe, yovleanue Ha
YUCTIOB0M NPOMENCYMKE,
Haubovee U HauMeHbuLee
3HaueHue QYHKYUU Ha YUCIO080M
npomesicymke, nepuoouieckas
@dyHKyus, nepuoo, Yyemuas u
HeuemHas QyHKyuu,

onepupoeamsv NOHAMUAMU. NPAMAA

u obpamuast
NPONOPYUOHATLHOCb, TUHEUHAS,
K8aopamuuHas,
noeapugmuveckas u

BJIQ/ICTh MOHATUSIMH TOKa3aTeIbHas nokasamenvbHas QyHKyuu,
GbyHKIIHSI, SKCTIOHEHTA; CTPOUTH mpu2oHoMempuyecKue QyHKyuu,;
UX rpaQMKH U yMETh IPUMEHATD | — onpeoensimes 3HaueHue QYHKyuu
CBOICTBA MTOKA3aTEeILHON O 3HAYeHUl0 apeymeHma npu
GyHKIIUU TIPU PEIICHUH 33]1ay; PA3UYHBIX  CROCOOAX  3A0aHUs

BJIAJIETh MMOHATHEM @yHKYuu,;
norapumMuyecKas QyHKIHs; — cmpoumb  2pauku  U3YUEHHBIX
CTPOUTH €€ TpaduK U yMETh Gyuryuii;

IIPUMEHATH CBOMCTBA onucweleanv no epa(j)uky ue
JorapugmMuuecKor GyHKIUHU TpU NPOCMENUX CTYUASX 1O
PEILICHNH 3a1aY; Gopmyne nogeoernue u ceolUCmaa

BJIaJICTh IOHATUAMU GyHKyui, Haxooumv no epapuxy
TPUTOHOMETPHUUECKHE (PYHKITUU; pynryuu Haubovluue u
CTPOUTBH UX rpa(uKyu U yMeTh HauMenbluiue 3Ha4eHus,
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IIPUMEHSITh CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKITHI
IIPU PEIICHUU 3a/1a4;

BJIaACTh IIOHATUEM 06paTHa;{

(GYHKIUS; TPUMEHSITh 3TO
IIOHATHE NPY PELICHUN 3a/1a4;

IIPUMEHSTH IIPU PELICHUU 33144

CBOMCTBa (DYHKIIMH: YETHOCTD,
MEPUOANYHOCTb,
OTPaHUYEHHOCTb;

IMPUMCHSATDH IIpU pCHICHUHN 3a/1a4

npeobpa3oBaHusl rpaKOB
byHKITHH;

BJIaACTh MOHATHUAMMU YHCIJIOBas

MOCJIEIOBATENBHOCTb,
apupmMeTHIecKas u
reoMeTpudecKasi Iporpeccus;

IIPUMEHSTH IIPU PEIICHUH 3a]1a4

CBONMCTBA U IPU3HAKU
apupMeTUIECKON 1
r€OMETPUUECKOU MPOrPECCH.

B noeceownesnoui scusnu u npu

usy4eHuu Opyeux yueOHvix
npeomemos.

ompeneNnsaTh 1o rpadpukamM U

UCIIOJIB30BaTh Ui pEelIeHUs
NPUKIAIHBIX  3aJa4  CBOMCTBA
peagbHBIX IPOLIECCOB u
3aBUCUMOCTEN (HauOousipliue U
HAaUMEHbIINE 3HAYEHUS,
IPOMEKYTKA  BO3PACTaHHUS U
yObIBaHUSI GbyHKIUH,

IIPOMEKYTKU 3HAKOIOCTOSIHCTBA,
acCUMINTOTHI, TOYKH Teperuda,
NepUoA U T.11.);
UHTEPIIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOU
IIPAKTUYECKON CUTYaLUH;.

OnpeaensaTh Mo rpapukam

IIPOCTEUIIINE XapaKTEPUCTUKHU
NEPUOIMYECKUX TIPOLIECCOB B
OMONOTHHN, IKOHOMHKE, MY3BIKE,
paaroCBsI3U U Ap. (aMIuIUTYyAa,
NEPUOJ U T.I1.)

cmpoumu 3CcKu3 epagpuxa @yuxkyuu,

yooesnemeopsouel
npusedeHHoM) Habopy YCI06UlL
(npomesxcymku
803pacmarus/yovieanus,
3HaueHue yHKYuU 8 3a0aHHO
mouKe, MmouKU IKCMPemymos,
ACUMNMOMbL, HYIU QYHKYUU U

m.o.);

peuwiams ypasHenus, npocmeuuiue

cucmembl YpagHeHUl, UCNOIb3Y5
ceolicmea yHKyuil u ux
epaguxos.

B nosceonesnoui srcuznu u npu

U3yueHuu opyeux y4eoHvix
npeomMemoas.

onpedenams no epagukam u
ucnonvzosams Ol peuleHus
NPUKTIAOHBIX 304y  CBOUCMEA
PeabHbIX npoyeccos u

3asucumocmell (Hauboabuwiue u

HaumeHbuue 3Hauenus,
NPOMEICYMKU — 803DACMANHUL U
yovleaHus Gdyukyuu,
NPOMEIHCYMKU
3HAKONOCMOAHCMEA,

acumnmomst, nepuoo u m.n.);
UHMEpPNPemupo8ams CeoUCmsea 8
KoHmeKkcme KOHKDEmHOU
NPAKmMu4ecKol cumyayuu;

onpeoensims no epagpuxam

npocmeuiuiue XapaKkmepucmuxu
nepuooutecKux npoyeccos 8
buonocuu, IKOHOMUKe, MY3bIKe,
paouocessu u op. (amniumyoa,
nepuoo u m.n.);

61a0enb NOHAMUEM ACUMNIMOMblL U

YyMemb e20 NpUMeHsIms npu
peuenuu 3a0ad;

npUMeHAms Memoobl peuteHuA

npocmeuuux
oughgheperHyuabHbIX YpasHeHull
nepeo2o u 6mMopo2o Nops0Ko8

12




Inemenmui
mamemamu
uecKo20
ananuza

BianeTts moHaTHEM OECKOHEYHO

}’6BIBaIOHIa$I reoMCTpruICCKasi
nporpecCcus u yMETb IIPUMCHATD
CTo IIpH PCHICHWUH 3a/1aY;

IMPUMCHATH IJIA pCIICHWA 3a/1a41

TCOPHUIO IIPCACIIOB;

BJIaACTH ITIOHATHAMHA OCCKOHEYHO

0oJbIIIME U 0ECKOHEYHO MaJIbIe
YHCIIOBLIE ITOCIIEN0BATEILHOCTH
U YMETh CPaBHHBATh OCCKOHCYHO
0o0JbIIME U 0ECKOHEYHO MaJIbIe
[IOCJIEA0BATEILHOCTH,

BJIAJACTb HOHATUAMMA: IIPOU3BOJHAA

(GYHKIIUH B TOUKE, MPOU3BOIHAS
byHKIMY;

BBIYUCTISITh IPOU3BOIHBIC
AJIEMEHTapHbIX (QYHKIUH U HUX
KOMOMHAIINI;

UCCIIEIOBATh GyHKIIIH Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;
CTPOUTH TpadUKH U MIPUMEHSITH K
pEIICHUIO 3a/1a4, B TOM YHCIIE C
napaMeTpoM;

BJa/IeTh TOHATHEM KacaTelbHasl
K rpadpuKky (QYHKIIUM U yMETh
OPUMEHATh €ro MpH PEeLICHUU
3ajay;

BJIQJICTh MOHITHSIMH
nepBooOpazHas byHKLMS,
ONPEICIICHHBIA HHTETPAJ;
IpUMEHATh Teopemy HbroToHa—
JleiiOHuma U ee ClIeacTBUsS I
peleHus 3a1au.

B noeceownesnoui srcusnu u npu

u3yyeHuu opyaux yueoHvix
npeomemos.

pemarh TpUKIAAHBIC 3aa4d U3
ouosioruu,  (QU3UKK,  XUMHH,
HDKOHOMUKH H JIPYTUX TPEIMETOB,
CBS3aHHBIE C  HCCIEIOBAaHUEM
XapaKTEPUCTHK MPOIIECCOB;
WHTEPIPETUPOBATh TOJYICHHBIC
pE3YJIBTATHI

Onepupoeamb NOHAMUAMU.

NPoU3B00HAsE PYHKYUU 8 MOUKe,
KacamenvbHas K epaguxy
@yHKYUU, NPOU3BOOHAS (DYHKYUU,

6blHUCTIANb I’lpOuS’GO()HyiO

0OHOUIeHA, MHO2OUIeHd,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbBL (DYHKYULL,
BLIYUCTAMD npouU3800HbLe
INEMEHMAPHBIX  DYHKYUU U UX
KOMOUHayuil, UCNONbL3YAL
CNpagouHble Mamepuanbl,
uccnedosamsv 8  NPOCMEUUUUX
CAYYAsX @yHKyuu Ha
MOHOMOHHOCY, Haxooums
Haubonvwue U HAUMEHblUUE
3HQueHus  YHKYull, CMpoums
epaguxu MHO20UYNEHO8 u
npocmeuuux PAYUOHATLHBIX
@yHKYyulli ¢ UCNOIB30BAHUEM
annapama — Mamemamuyeckozo
ananusa.

B nosceonesnotui srcuznu u npu

u3yueHuu opyeux y4eoHvix
npeomemoas.

peuams NPUKIAOHble 3a0a4U U3

ouonoeuu, GuuKU, XUMUU,
SKOHOMUKU U OPYeUX NPeOMEmOs,
CB8A3AHHbIE C UCCe008aHUEM
Xapaxmepucmux peaibHulx
npoyeccos, HaxoAHcoOeHuem
HAUOONLUUX U HAUMEHLULUX
3HAYeHUll, CKOPpOCMU U YCKOPEHUsL
UHMePNpemuposams
NOJYYeHHble pe3yibmamol;
Cc80000HO e1aoemv
CMAHOAPMHBIM annapamom
MaAmemMamuyecko20 aHaiuza OJis
BbIYUCTICHUS NPOU3BOOHBIX
@dyHKYyuU 00HOU nepemerHOl;
C80000HO NPUMEHAMb aAnnapam
MaAmMemMamuyecko20 aHaiuza OJis
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uccnedo8anus @yHryutl u
nocmpoenus epaguxos, 6 mom
yucre Uccne008ansl Ha
BBINYKIOCNb,

onepuposamu nousmuem
nepeoodpaszHoll  yHkyuu 0
peuenus 3a0ay;

081a0emb OCHOBHBIMU
ceedeHusAMU 00  uHmezpaie

Hviomona—J/letibnuya u  e2o
npocmetuux NPUMEeHeHUsIX,
onepupogams 8 CMAHOAPMHBIX
cumyayusix npouU3800HbIMU
8bICUUUX NOPSOKOB;

yMemb NPUMEHAMb NPU peuleHuU
3a0a4 CBOUCMBA HENpPepbléHbIX
dyukyuil;

yMemvb NPUMEHAMb NPpU peuleHuu
3a0ay meopemvl Beiiepuumpacca,

ymemb 8bINOIHAMb
npubIUdICEHHbLE BLIUUCTEHUS
(Memoobl peuienuss ypasHeHull,
BbIYUCTEHUS onpeoeneHHo20
uHmezpana);

YMemb NPUMEeHImMb NPULONACEHUE
NPOU3BOOHOU U ONPEOdeNeHHO20
uHmezpana K peuleHuro 3aoau

ecmecmeo3Hanusl;
61a0emv  NOHAMUAMU — 8MOPAS
NpOU3800HAS, 8bINYKIIOCHIb
epaguxka @QyHkyuu u  ymems
uccneoosamsv  QQYHKYyuilo  Ha
8bINYKIO0CMb
Cmamucmu | OniepupoBaTh OCHOBHBIMU Hmemo npeocmasneHue 0
ka u meopuzn ONKCATEIbHBIMU OUCKDEMHBIX U  HeNnpepbl8HbIX
;ef t;,),ﬂJ,::)’;Zlcca XapaKTCPHUCTUKAMH YU CIIOBOI'O cﬂyqaﬁnbzx selUudUnax u
u Habopa, MOHIATHEM reHepaibHas pacnpeoenenusx, 0
KoMOuHamo COBOKYITHOCTb U BBI6OpI<OI71 us3 He3a6UCUMOCMU cﬂyqazjyblx
puKa HEe; GENUYUH,
ONEPUPOBATH NOHATUAMMU: umMemo npeocmasieHue 0
4acTOTa M BEPOSITHOCTH COOBITHS, MAMEMAMUYECKOM  OANCUOAHUU U
cymma " IIPOU3BEICHUC oucnepcuu Cyyaunbix 6eIUYUH,
BCpOHTHOCTCﬁ, BBIYUCJIIATH umembs npe@cmagﬂeyue o)
BCPOSATHOCTH COOBITHII HA OCHOBE HOPMAIbHOM pacnpeaeﬂeyuu u
IIoAcCY€Ta 4yncjia HCX0d0B, npumepax HOPMAJIbHO
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— BJAJETh OCHOBHBIMM IOHATHUSIMU
KOMOMHATOPUKH M YMETh UX
IIPUMEHSTH IIPU PEILICHUH 3a]1a4;

— HMETh Ipe/ICTaBIICHNE 00
OCHOBAX TEOPUU BEPOSITHOCTEN;

— HMETh IIPE/ICTABIICHNE 0
JUCKPETHBIX W  HENPEpPBhIBHBIX
CIIy4alHBIX BEJIMYHUHAX u
pacnpeneNneHusx, 0
HE3aBUCUMOCTHU CIIy4alHbIX
BEJINYMH;

— HMETh MIPE/ICTABICHHE 0

MaTeMaTUYeCKOM OXHUAAHUU H
JUCIIEPCUN CITyYalHbIX BEIUYMH;

— HUMETh MIPEACTABIICHUE 0
COBMECTHBIX  paclpeieNICHUsIX
CIIyYalHBIX BEJINYMH;

— TIOHUMAaTh CyTh 3aKOHa OOJIBIINX
YyuceJl U BBIOOPOYHOTO METOJA
U3MEPEHUS BEPOSITHOCTEM;

— HUMETh [IPEJICTaBICHUE 0
HOPMAJIBHOM PacCIpeleICHuu |
npuMepax HOPMAJIBHO
pacrpeneneHHbIX CIIy4alHbIX
BEJINYMH;

— HWMETh MPEJICTABICHUE 0
KOppEISInu CIyYalHBIX
BEJIMYMH.

B noeceownesnoui scusnu u npu
Usy4eHuu Opyeux npeomemos:

— BBIYHCIATH WM  OICHUBATH
BEPOSITHOCTH COOBITHI B
peanbHOM KU3HU;

— BBIOMpaATh METOIBI TOJXOJISIICTO
NpeacTaBieHusT ©u  00pabOTKU
JTaHHBIX

pacnpeoenennbix
GeNUYUH,
HOHUMAMb CYmMb 3aKOHA DONbULUX
yucen u 6blOOPOUHO20 Memooa
UsMepeHusl 8epPOsIMHOCMeE,
umMemsv npedcmasierue 00 yCcilo8HOU
8epOAMHOCMU U O NOJHOU
8EPOAMHOCMU, NPUMEHAMb UX 8
peuenuu 3a0a4;
umMemsb NpedCmasieHue 0 8ANHCHbIX
YACMHBIX 8UOAX PACNPedeNeHUl U
NPUMEHSMb UX 8 peuleHUU 3a0ay,
—  umemo npeocmasieHue 0
KOppenayuu CIy4aimbix 6eluUyuH,
0 JIUHEeUHOU pecpeccuul.

CAYUAUHBIX

B nosceonesnoui srcuznu u npu
u3yueHuu opyaux npeomemos:
U oyeHusamv

coobImutl 8

—  BbIYUCTAMD
8epOAMHOCMU
DeanbHOU HCUHU,

—  8blOUpams nOOXooAwuUe Memoobl
npeocmaenenus u o0o6pabomku
OaHHbIX,

yMemb peuiams HeCl04CHble 3a0ayu
Ha NpuUMeHeHue 3aKoHa OoNbUUX
yucen  COYUoN02Ul,
Ccmpaxoeanuu, 30pasooxXpaHeHul,
obecneuenuu bezonacnocmu
HaceneHus 8 Ype368bluaAlHbIX
CUMyayusx;

umMemyv npedcmasieHue o
YeHmpanbHOU NPedelbHOU
meopeme;

umems npedcmasienue o
8b100POUHOM KOIGDhuyuenme
Koppeasyuu u JUHeuHou
pezcpeccuu;

umemyv npedcmasieHue o
CMamucmuyecKux cunome3ax u
nposepke cmamucmu4eckou
eunomesbvl, 0 CIMamucmuKe
Kpumepusl u ee yposHe
3HAYUMOCIU,

umems npedcmasienue 0 CesA3uU
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IMAUPUYECKUX U TNeOPemUiecKuUx
pacnpeoeneHutl;

umMemyv npedcmasieHue o
KOOUpOoBaHuu, 080UYHOU 3aNUCU,
08OUUHOM Oepese;

gnadems OCHOBHLIMU NOHAMUAMU
meopuu epagos (epagh, sepuiuna,
pebpo, cmenenb 8epuiubl, ymb
6 epaghe) u ymemo nPUMeHAMb UX
npu peweruuy 3a0ay,

uMemsv npedcmasieHue 0 0epesvbsx u
YyMemb NPUMEHAMb NPU peuleHuu
3a0ay;

gnadems NOHAMUEM CEAZHOCHb U
YyMemb NPUMEHAMb KOMHOHEHMbl
CBA3HOCMU NPU peueHUU 3a0al,

yMemsb 0cyuwecmenams nymu no
pebpam, 06x00b1 pebep u epuium
epaga;

umMemo npeocmasieHue 0o
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmasieHue o
MpPYOHOCU 3A0A4U HAXOHCOEHUS.
2aMUIbMOHO8A NYMU,

— 81a0emb NOHAMUAMU KOHEUHblE U
cuemHuvle MHONCeCmea U ymemy
UX NpUMEHAMb NpU  peleHuu
3a0au,

— ymemb  NPUMEHAMb  Memoo
MamemamuyecKot UHOYKYuu,
— ymMemb  NPUMEHAMb  NPUHYUN

Jlupuxne npu pewenuu 3a0au

Texcmoeuvie
3a0auu

Pemate pa3Hble
IIOBBILIEHHON TPYAHOCTH;
AHAJIN3UPOBATH YCIIOBUE 3aJa4H,
BbIOMpaTh ONTUMAJBHBIA METOA
pelmeHns 3a1adn, paccMaTpuBas
pa3JINYHbIE METO/BI;
CTPOUTH MOJENb
3a7a4u, MIPOBOAUTH
JI0Ka3aTelbHbIe paccy X IaeHus
IIpU PEILECHUH 3a/1a4U;

pemate  3agadd, TpeOyrolue
nepebopa BapHAHTOB, MPOBEPKHU
yCIIOBUH, BHIOOpA ONTHUMAJIBHOTO

3a1a4n

peILICHUS

— Pewameo 3a0a4u pa3HbIX Murios,
8 MoMm Yucne 3a0a4u
nossiweHHoU mpyoHocmu;

— 8blbupame onMuMarnbHbIU
mMemoo peweHus 3a0a4u,
paccmampusasn pasauYyHoie
mMemoosnl;

— cmpoumes Mmodesnb peweHus
3a0a4u, NposoouMs
doKka3amesibHble paccyHO0eHUs;

— pewams 3a0a4u, mpebyrouwue
nepebopa 8apuaHmMos, NpPosepKu
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pe3yJbTara;

aHaJIM3UPOBATh u
MHTEPHPETUPOBATh IMOJYyYEHHBIE
pelmeHnss B KOHTEKCTE YCIOBUSA
3a/layd, BbIOMpATh pEUICHUs, He
IIPOTUBOPEYAINE KOHTEKCTY;
IIEPEBOUTh  IIPU  PELICHUU
3a1a4l MHPOpPMAIUIO W3 OJIHOU
dopMbl  3amucu B JOPYIYyIo,
UCITIOJIb3Ysl MPU HEOOXOIUMOCTH
CXeMbl,  Tabmuipl, Tpadukw,
JarpaMMal.

B nosceonesnoti socuznu u npu

Usy4eHuu Opyeux npeomemos:
pemarh MpakTUYECKHe 3aJlayd U
3a/1auu U3 JPYrux MpeIMeToB

ycnosuli, 8blibopa
ONMUManbHO20 pe3yanbmama;

— QHaau3uposamo U
UHmMepnpemuposame
pe3yanemamel 8 KOHMeKcme
ycnosuA 3a0a4u, 8b16upame
peweHus, He npomusopeyaujue
KOHmMeKcmy;

— nepesodums npu peweHuu
3a0a4u UHOpPMayuo u3 00HoU
chopmbl 8 Opy2yto, UCMOAb3YA Npu
Heobxo0umocmu cxemol,
mabauysbl, 2paguKu,
ouazpammel;

B nosce0He8HOU HU3HU U npu
usy4yeHuu opyaux npedmemos:

peuwiams npakmuieckue 3a0ayu u
3a0ayu uz Opyeux npeomenos

T'eomempusn

Bnanets reOMEeTPUYECKUMHU
MOHATUSIMU TIPU PEIICHUH 3a]1a4y
U TIPOBEJICHUM MaTeMaTUYECKHUX
paccyXIeHuu;

CaMOCTOATENBHO (POPMYITUPOBATH
OTpENENECHUs]  TEOMETPUUCCKUX
buryp, BBIABHTATh THIIOTE3BI O
HOBBIX CBOMCTBax M MpHU3HAKAX
r€OMETPUYECKHUX buryp U
00OCHOBBIBaTh WJIM OIPOBEPIaTh
nX, 00001IaTh 158)041
KOHKPETU3UPOBATh  PE3YJIbTATHI
HAa HOBBIX Kjaccax uryp,
IPOBONTH B HECJIOXKHBIX
ciydasix Kiaccudukamuoo Quryp
10 Pa3JIMYHBIM OCHOBAHUSM;
UCCIIEIOBaTh UYEPTEKHU, BKIFOUAS
KOMOUWHAIMU (UTYp, U3BJICKATh,
WHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh WH(MOPMAITHIO,
NPECTaBICHHYIO Ha YepTexkax;
peliaTth 3a/1a4l TEOMETPUUECKOTO
COJEp)KaHUsl, B TOM YHCJIE B
CUTyallusiX, KOIJIa  aJrOpUTM

o Umemv  npedcmasieHue 00
aKcuoMamuieckom memooe,

® gnadems nousmuem
2eomempuiecKue mMecma moiex
npocmpaucmee u ymembw

npuMeHsms  ux Oas  peuleHus
3a0ay;

® yMemb NpUMeHsmb OJisl peuleHus.
3a0a4  CB0UCMEA  NIOCKUX U
08Y2PAHHbIX V2inos,
MpexepaHHozo yeid, meopembvl
KOCUHYCO8 U  CUHYCO8 Ol

MpexepanHo2o yaua,
® grademov NOHAMUEM
nepneHOUKyIApHoe ceuenue

NPU3MbL U YMemb NPUMEHSMb €20
npu peueHuly 3a0a4,

umems npedcmaeﬂenue (0]
080LCMBEHHOCU npasuiibHoblx
MHOCOCPAHHUKOB,

e1a0emo NOHAMUAMU

yenmpaivbHoe U napaiileilbHoe
npoekmupoearue U npumeHdAnlo
ux npu nocmpoeruu ceueHuu
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pemicHuss HC CJICAyCT SABHO U3

yCIIOBHS, BBITOJTHATh
HEOOXOJUMbIE ISl PELICHHS
3a71a4u JOTIOJTHUTEIIHHBIC
HIOCTPOCHHUS, HCCIIeIOBATh
BO3MOYKHOCTh IPUMEHEHHS

TeopeM u (opMyI SISl pemieHus
3ajad;

YMETh bopMyIMpOBaThH U
JTIOKa3bIBATh reOMETPUYECKUE
YTBEPKJICHHUS;

BIIAJIETh MOHSATUSMHA
CTEPEOMETPUU: npu3ma,
napajuieienunen, nupamMu/ia,
TeTpa’ip;

UMETh MPEACTABIICHUS 00
aKkcuomMax  CTEpEOMETpUH U

CIICICTBHSIX W3 HUX H YMETh
IPUMCHATh HMX TMPU PEHICHUU
3a7a4;

YMETh CTPOUTH CECUCHUS
MHOTOTPaHHHUKOB c
MCMOJIb30BaHUEM pa3IUYHBIX
METOJIOB, B TOM YHUCJIE U METOJa
CJIEZ0B;

MMETh MIPEJICTABIICHUE 0
CKPCIIMBAIOIINXCS  MPSIMBIX B

MPOCTPAHCTBE U YMETh HaXOJUTh
YTOJI U PACCTOSTHUE MEXK1y HUMU;
MPUMEHSITh TEOPEMBI 0
NapauieIbHOCTH  TIPSMBIX |
MJIOCKOCTEW B MPOCTPAHCTBE MpPH
pelieHny 3aay;

YMETh MPUMEHSTH MapajljiebHOe

IPOEKTUPOBAHUE JUTSI
n300pakeHust puryp;
YMETh MPUMEHSTH

NEPIEHINKYJIIPHOCTH TMPAMOU H
IJIOCKOCTH NP PELICHUU 33/1a4;
BIIAJIECTh MOHATUAMHA
OpPTOrOHAJIIBHOE IIPOEKTUPOBAHHUE,
HAaKJIIOHHbIE W UX [MPOEKLUH,
YyMETb TPUMEHATb TEOPEMY O
TpeX NEpPHEeHAMKYJApax IpHU
pelIeHuN 3a1ay;

MHO202PAHHUKO8 Memooom
NPOeKYul;

umemuy npeocmasienue 0
paseepmke  MHO202PAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCTU MHO202PAHHUKA,
umemy npeocmasieHue 0
KOHUYECKUX Ce4eHUsIX,

umemy npeocmasienue 0
Kacanowuxcs cpepax u

KOMOUHayuu mej 6paujeHus u
yMemvb  NPpUMEHAMb  UX  Npu
peutenuu 3a0ad;

NpUMEeHsIMb NpuU peueHun 3a0ay
Gdopmyny paccmosinus om mouKu
00 NI0CKOCMIU,

61a0emsv  PAsHbiMU  CHOCODAMU
3a0aHUs. NPAMOU YPABHEHUAMU U
yMemv NPUMEHAMb NPU peuleHuu
3a0ay;

NpUMeHsAms Npu peuerHuu 3a0ay
u  O0oxkazamenbcmee — meopem
BEKMOPHbILL  Memoo U Memoo

KOOpOuHam,

umems  npeocmasienue 00
akcuomax ooOvema, NPUMEHIMb
g opmynol 00vemos
NPAMOY20TbHO2O
napainienenunedd, npusMvl U
nupamuosl,  mempal’opa  npu
pewenuu 3a0a4;

NPUMEHSAMb meopembi 00
OMHOWIEHUsAX ~ 00beMo8  npu
peuenuu 3a0ad;

npumeHsimo — uHmezpanr O
BbIYUCTICHUS 00veMmos u

nosepxHocmeti men  6pPAUjeHUs.,
BLIYUCTEHUS niowaou
chepuueckoco nosica u obwvema
waposo2co ciosi,

umenio npedcmaeﬂenue o
0BUdICEHUAX 6 npocmpancmee.
napaiiejlbHom nepeHoce,
cuvmmempuu OMHOCUMEIIbHO
niockocmu, M@Hmpa]leOﬁ
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BJIQ/IETh TOHATUAMU PACCTOSTHUE
MEXIY burypamu B
MPOCTPAHCTBE, o0t
HEPIECHIUKYIISP JIBYX
CKPCIIMBAIOIINXCS  MPSIMBIX U
YMETb TNPUMEHATh HUX IpH
pEILIeHNN 3a/1a4;

BJIA/IETh IMOHATHEM YTOJI MEXIY
OpsIMOM U TIOCKOCTBIO M YMETh
OPUMEHATh €ro TMpH PEUICHUH
3ajady;

BJIQ/IETh TIOHATUSAMU JBYTPAHHBIH
yroJ, YroJl MEXIy IUIOCKOCTSMU,
NEPIEHIUKYJIAPHBIE TNIOCKOCTU U
YMETb TNPUMEHATh HUX IpH
pElIeHNN 3aj1ay;

BJa/J€Th MOHATUAMU NpU3MA,
napajuiefienune]l M MPUMEHSTH
CBOMCTBAa NapaJuICIECIUIlea MpU
pEIIeHNN 3a]1a4;
BJIAJIETh
IPSIMOYTOJIbHBIH
napajuieJienunes] M MNPUMEHSTbH
€ro Mpu PeLeHUH 3a/1a4;

BJa/IeTh TOHATUSAMU NHUpPaMUJa,
BUIBl  MHPaMHMA,  DJIEMEHTHI
MPAaBHJILHON MUPaMHIbI U yMETh
OPUMEHATh WX TMPH PEUICHUH
3ajady;

UMETh MPEACTABICHUE O TEOpEME

ITIOHATUECM

Diinepa, MIPaBUJIbHBIX
MHOTOTPaHHHKAX;
BJIQJICTh  TOHSATHUEM  IUIOIIAH

MOBEPXHOCTEH MHOTOTPAHHHKOB
U yMETh NPHUMEHATh €ro IpHu
pelIcHuH 3a71a4;

BIIAJICTh MOHATUSAMU Tea
BparnieHus (IWINHAP, KOHYC, I1ap
u chepa), X CEUEHUS U YMETh
OPUMEHSATh WX TPU PEHICHUU
3ajay;

BIIAJICTh MOHSATUSMUA
KacaTeIbHbIE psSIMbIE U
IUIOCKOCTH W YMETh TPUMEHSITH
U3 TIPH PEIICHUH 3a]a4;

cummenipuu, nosopome
OMHOCUMENbHO I’lp}ZMOIZ,
BUHMOBOU cummempuu, ymemo

NPpUMEHAMb  UX NpU  peuleHuu
3a0ay;

umems npedcmasieHue 0
naowaou OPMOCOHANLHOU
npoekyuu;

umems npeocmasienue 0

MPEexepaHHoM U MHO202PAHHOM
yene U HNPUMEHAMb CEOUCMEa
NIOCKUX Y2108 MHO202PAHHO20
yena npu pewieHuu 3a0a4;

umemy npeocmasieHus )
npeobpazosanuu noooous,
20MOmMemuu U ymems npuMeHsIms
UX npu pewlenuu 3a0a4;

yMems pewiams 3a0ayu  HA
niockocmu Memooamu
cmepeomempuu,

yMemv  npuMeHsAmb  hopmyvl

00veM08 npu peueHuu 3a0ay
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UMETh IIPEACTABICHUS 0
BIIMCAHHBIX M OMUCAHHBIX chepax
M YMETh MPUMEHATh WX IIpHU
peleHnuy 3aaay;

BJIAQIeTh  MOHATHSAMH  OOBEM,
00BEMbl MHOTOTPAHHUKOB, TEJ
BpAIllCHUsI U NPUMEHATh UX IIpU
pelIeHuY 3a1a4;

UMETh MIPE/ICTABICHHE 0
pa3BepTKEe LUIMHJIpAa U KOHYca,
TUIOLIAAH MOBEPXHOCTH

MWIMHAPA W KOHYyCa, YMETh
NPUMEHATh WX TPU PEIICHUU
3a/1ad4;

UMETh MIpeICTaBIICHHUE 0
mwiomaau  chepel U yMeETh
MPUMCHITh €ro IIPU PEelICHUH
3a/1ay;

yMETh  pemarh  3ajJadyd  Ha
KOMOHWHAITMA MHOTOTPAHHUKOB 1
TEeJI BPAIICHHUS,

UMETh IIPEJICTaBICHUE O TTOJ00UH
B MPOCTPAHCTBE M yMETh pelIaTh
3a/layy Ha OTHOIIIEHNE 00BEMOB U
TUIOIIAAEH MMOBEPXHOCTEN
noJ00HBIX (Uryp.

B nosceonesnoti scuznu u npu

U3yYeHUuU opyaux npeomemos:

COCTaBIISITh C HCIIOJIb30BAHHEM
CBOMCTB reoMeTpuuecKux ¢Guryp
MaTeMaTUYeCKUe MOJENTU st
pemieHusl 3a1ad MPaKTUYECKOTO
XapakTepa W 3a7a4 U3 CMEXHBIX
JUCITUTIINH, HCCJIEIOBATh
MOJTyYCHHBIC MOJIeNN u
WHTEPIPETUPOBATH PE3yIbTAT

Bexmopuot u
Koopounam
bl 6
npocmpanc
mee

BJ'Ia)ICTB IMOHATHAMU BCKTOPBLI U
HNX KOOPAHWHATHI,
YMCTH BBITIOJIHATH OIICpalv Hal

BEKTOPAMU;
UCIIOJIb30BaTh CKaJIsIpHOE
NPOM3BEACHUE BEKTOPOB  IpU
pelleHNH 3a1a4;

OPUMEHSTh ypaBHEHHE
IJIOCKOCTH, bopmyny

Onepuposams HOHAMUAMU
0ekapmosvl  KOOpOuHamol 8
npocmpancmee, 8eKmop, Mooyb
8eKmMopa, pageHcmeo 6eKmopos,
KOOpOUHamul  8eKmopa,  y2oil
MedHcoy BeKMopamu, CKAIAPHOe
npouzeedeHue 8EKMOopo8,
KOJLIUHEeapHble 6eKmMopbl;

HAXo00ums pAaccmosiHue MeHcoy
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paccTosiHUSL MEXIy TOYKaMH,
ypaBHEHUE cepbl IpHU PELICHUH
3ajau;

OPUMEHATh BEKTOPbl U METOA
KOOpAMHAT B MPOCTPAHCTBE MpPH
peleHnn 3a1a4

08yMs MoYKamu, CYMMY
8EKMOpO8 U NpousseoeHue
8EKMOpPA HA YUCTO, Y20] MeHCOy

8eKMopamu, CKAIAPHOE
npousgeoenue,  packiaovléams
8EKMOp no 08yM
HeKONIUHEAPHbIM BEKMOPAM,

® 3a0asamo NIOCKOCb

ypasHenuem 6  0eKApmMOoBOll
cucmeme KOOPOUHAM;

peuiams npocmeriuiue 3a0ayu
88e0eHUueM 8eKMOPHO20 ba3uca;,

®  HAX0O0UMmMb 00vem
napanienrenunedoa u mempal’opa,
3A0AHHBIX KOOPOUHAMAMU CBOUX
BEPUIUH,

® 3a0asamo NPAMYIO 8
npocmpancmee;

® HaxoOums  paccmosHue  om
MOYKU 00 NIAOCKOCMU 8 CUCHmeMe
KOOpouHam,

®  HAXOOUMb PACCMOAHUE MEHCOY
CKPEeUWUBAIOWUMUCS  NPAMBIMU,

3A0AHHbIMU 8 cucmeme
KOOpOUHAm
Hcmopus Nmets mpencraBieHue o BKIAAE | — [lpedcmasname 8Kaao
f;“’"‘””“m”" BBIIAIOIINXCSI MAaTeMAaTUKOB B 8b100OWUXCA MAMEMAMUKOB 8
pa3sBUTHC HAYKH, passumue mamemMamuKu U UHbIX
IIOHUMATb POJIb MATCMATHUKH B HAy4HbIX o6ﬂacmeﬁ;
passutun Poccuu MOHUMAMb POsb MAMEMAMUKU 8
paszsumuu Poccuu
Memoout Hcrob30BaTh OCHOBHEIE METOMBI | — Mcroa63080mb OCHOBHbIE
Jl:’am emamux JI0KA3aTeNbCTBA, POBOJIUTH Memodsl JoKazamesnbcmad,
J0Ka3aTCJIbCTBO W BBIIIOJHATDH I'lpOBOdele oJoKalamenocmaeo u
OIIPOBEPIKEHUE, 8bIMOHAMb ONpPOBEPHEHUE;

IIPUMEHATh OCHOBHBIE METO/BI
pelIeHusI MaTEMAaTHYECKHX 33/1a4;
Ha  OCHOBE  MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM B  NIPUPOAE
XapakTepu3oBaTb  Kpacoty H
COBEPILEHCTBO OKPY’KaIOILEro
MUpa ¥ NPOU3BEACHUN UCKYCCTBA;
[IPUMEHATH IIPOCTENIINE
IIPOrpPaMMHBIE CpeacTBa U

— PUMEHAMb OCHOBHbIe MemoObl
peweHus mamemamu4yecKux
3000Y;

— Ha 0CHOo8E MamemMamu4ecKux
3aKoHoMepHocmel 8 npupooe
Xapakmepu3os8ames Kpacomy u
Cco8epWEeHCMBO OKPYXarouw,e2o
mupa u npoussedeHull
ucKyccmea;
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AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI pu peLeHun
MaTEMaTUYECKHX 33]1a4;

I10JIb30BaThCS IIPUKJIATHBIMU
IporpaMMaMd M INPOTpaMMaMH
CUMBOJIBHBIX  BBIYUCIICHUN I

npumeHameo rnpocmeliwue

npo2pammHsle cpedcmaa u
3/1eKMPOHHO-
KOMMYHUKQUUOHHble cucmembl
npu peweHuUU Mamemamu4ecKux
300ay;

HCCIICAOBaAHUI MAaTCMAaTHYCCKHX

npUMeHsAms MamemamuyecKue
00BEKTOB

3HAHUA K UCCe008AHUIO
OKpYHCaAIOUie20 MUpa
(modenuposanue guzuiecKux
npoyeccos, 3a0ayu IKOHOMUKU)

Copep:xanue y4eOHOro nmpeamMera
10 xknacc
Monyns «Anredpa» (136 4.)
I'nasa |. Auredopa 7-9 kiaaccos (moBropenue) (6 4.)
JInHeiiHple ypaBHEHUS U CUCTEMBI YpaBHEHUI. YHCIIOBbIE HEPABEHCTBA U HEPABEHCTBA, IEPBOU
CTEINIEHU C OJJHUM Hen3BecTHBIM. JIuneinas pyukuus. Ksagparusie kopuu. KBagpaTHeie
ypaBHeHusi. KBanpatuunas ¢ynkuus. KBagparaeie HepaBeHcTBa. CBoicTBa U rpaduKu
¢ynkun. [Iporpeccun u cioxxHble NporeHTsl. MHOXecTBa. Jloruka.
I'nasa Il. Jeaumoctb unces (11 4.)
[Tonsitue nenmumoctu. JlenuMocTs CyMMbI B ipou3BeaeHus. [lenenne ¢ octatkoM. [IpusHaku
nenuMoctu. CpaBHeHus. Penenue ypaBHEHH B LEIBIX YUCTIAX.
Iaasa |11. Muorounenbl. Anreopandyeckue ypasuenus (17 u.)
MHorousieHsl OT oiHOM niepeMenoi. Cxema ["'opHepa. Muorousen P(x) u ero kopenb. Teopema
besy. Anrebpanueckoe ypaBHenue. Cienctus u3 Teopemsl besy. Pelienue anredpandyeckux
YpaBHEHHH pa3l0KEeHHEM Ha MHOKUTENH. JlemuMocTh aByuneHoB XM + a™ Ha X + a.
CummeTpryeckre MHOTO4JIEHbl. MHOTOUIEHBI OT HECKOJIBKUX IEPEMEHHBIX. DOpMYyJIbI
COKpAIIEHHOT'0 YMHOXEHHUS 1J1s cTapiiux creneneil. bunom HetoToHa. CrcTeMbl ypaBHEHUH.
I'naBa IV. Ctenenn ¢ aelicTBUTEIbLHBIM MoKa3aTeaem (11 4.)
JeiicTBuTenbHbIie yncia. beckonedHo yObIBaroIas TeoMeTpuiecKas mporpeccus.
ApudmeTnueckuilt KOpeHb HaTypajabHOU cTeneHu. CTeneHb ¢ palluOHAIBHBIM U
JEUCTBUTEIBHBIM MTOKA3aTEISIMH.
I'naBa V. Crenennas pynkuun (16 4.)
Crenennas pyHk1us, ee cBOCTBa U rpaduk. Bzaumuo obpatubie pyHkunn. CroxHas
¢bynkuus. IpoOHo-nmuHeliHas QyHKkiusa. PaBHOCUIIbHBIE YpaBHEHUSI U HEPABEHCTB.
WppanronansHbie ypaBHeHUU. MppalinoHanbHble HEPABEHCTBA.
I'nasa VI. [loka3aTtenbnas pyakoun (11 4.)
[TokazarenbHas (yHKIUs, ee cBolicTBa U rpaduk. [lokazaTenbHbie ypaBHeHus. [lokazaTenbHbIe
HepaBeHCTBA. CUCTEMBI [TOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.
I'nasa VIL Jlorapudpmuueckas ¢pyukuus (17 4.)
Jlorapugmel. CoiictBa norapudmos. JlecsTuunbie U HaTypaibHble Jorapudmsl. opmya
nepexona. Jlorapupmudeckas GyHKIM, ee CBOICTBa u rpaduk. Jlorapudmuueckne ypaBHEHUS.
JlorapupmMuyeckrue HepaBeHCTBA.
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I'nasa VIII. Tpuronomerpuuyeckune popmyJinl (24 4.)
Pannannas mepa yria. [IoBOpoT TOUKM BOKpYT Havasia koopauHat. OnpenesieHue CuHyca,
KOCHHYCa M TaHI€HCa yTria. 3HAKU CUHYCA, KOCHHYCA U TaHT'€HCA. 3aBUCUMOCTb MEXKIY
CUHYCOM, KOCHHYCOM M TAaHT€HCOM OJIHOTO U TOT'O K€ yrJjia. TpUrOHOMETPUYECKUE TOKIECTBA.
Cunyc, kocunyc 1 TanrMm1c yrioB a u -a. @opmyisl cioxenusi. CHHYC, KOCHHYC U TAHT'€HC
nBOIHOro yria. CuHyc, KOCHHYC M TaHT€HC MOJOBUHHOTO yriia. @opmMyibsl npuBeaeHus. Cymma
Y pa3HOCTh CUHYCOB. CyMMa 1 pa3HOCTh KOCMHYCOB. [Ipon3BeneHre CHHYCOB U KOCUHYCOB.
I'naBa IX. Tpuronomerpuueckue ypaBuenus (21 u.)
VYpaBHeHue cosx=a. YpaBHeHHe sinX = a. YpaBHeHue tg X=a. Tpuronomerpruieckue ypaBHEHUs,
cBozsIIMecs K anredpandeckuM. OAHOPOIHbBIE U JIMHEWHbIE YpaBHEHUS. METO/ bl 3aMEHBI
HEW3BECTHOTO U PA3JI0KEHUS HA MHOXKUTENU. MEeTO | OLIEHKH JIEBOU U MPABOU YacTet
TPUTOHOMETPUUECKOTO ypaBHEHUS. CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUM.
TpUroHoMeTpruYeCcKrue HEPaBEHCTBA.
Pe3eps (5 4.)

Monyns «['eomeTpus» (68 4.)
1. BBenenue (aKCHOMBI CTEPEOMETPHH U MX CJIeACTBHUA). (5 4).
IIpencrasienue pasaena reoMeTpun — crepeoMeTpun. OCHOBHBIE OHITHUS CTEPEOMETPHN.
AKCHOMBI CTEPEOMETPUH U UX CIEACTBUSA. MHOrOrpaHHUKH: KyO, Mapaienaenunes,
MIPSAMOYTOJIBHBIN MTapaJuleNIenune], Ipu3Ma, psMas Ipu3Ma, IpaBuiibHas PU3Ma, MMPaMH/IA,
IIpaBWJIbHAA NupaMu1a. MoaenmpoBaHue MHOTOTPAaHHUKOB U3 PA3BEPTOK U C IIOMOILBIO
r€OMETPUYECKOI0 KOHCTPYKTOPA.
2. ITapa/uteIbHOCTH MPAMBIX M IJI0CKOCTel. (19 4). [lepecekaroniuecs, napaaieibHbIC U
CKpeluBaromuecs npsiMbeie B mpoctpancTBe. Knaccuduxaius B3auMHOTO paciooKeHUs IBYX
MpAMBIX B ITpocTpaHcTBe. [Ipu3Hak ckpenmuBaromuxcs npameix. [lapamiensHocTs OpsiMon U
MJIOCKOCTH B mpocTpancTBe. Kimaccudukanusi B3aMMHOTO PacloiOKEeHHs MPSIMON U TUIOCKOCTH.
[Ipu3Hak mapajuieIbHOCTU MPAMOM U IIOCKOCTH. [lapajuieIbHOCTh ABYX INTIOCKOCTEH.
Krnaccudukanys B3auMHOTO pacioioKeHUs IBYX MIocKocTel. [Ipu3Hak nmapamiensHOCTH IBYX
mnockocter. [Ipr3Haku napajieIbHOCTH JBYX IPSIMBIX B IPOCTPAHCTBE.
3. llepneHAUKYJISPHOCTH NPSAMBIX M IIOCKOCTEM. (20 4).
Yron Mexy npsAMbIMU B IPOCTPaHCTBE. [leprneHaAuKyIsspHOCTh NpAMBbIX. [leprneHanKyasspHOCTh
MPSMOU U ITOCKOCTH. [Ipru3HaK nepnesauKyaIspHOCTH MPSAMOM U IIIOCKOCTH. OPTOTOHAIBHOE
MIPOEKTUPOBAHUE. [lepneHauKyIIsAp M HAKIOHHAS. YTOJI MEXIY NPSIMOM U TUIOCKOCTBIO.
JIByrpansslil yroi. JIMHEWHbIN yroi AByrpaHHoro yria. [lepneHIuKyaspHOCTh III0OCKOCTEM.
[Ipu3Hak nepneHANKYISPHOCTH ABYX IUIOCKOCTEN. PaccTosiHne MEX Ay TOUKaMH, IPSIMBIMU U
IIJIOCKOCTSIMM.
4. Muororpanuuku (12 u).
MHororpaHHsI€ yriibl. BelTyKiible MHOTOTPAHHUKY U UX CBOMCTBA. [ [paBuibHbIE
MHOTOTpaHHHKH. [lenb: chopMupoBaTh y ydammxcs npeAcTaBiIeHre 00 OCHOBHBIX BHIAaX
MHOTOTPAaHHHMKOB M UX CBOKMCTBAX; PACCMOTPETH MPABUIBHBIE MHOTOTPAHHUKHU.
5.BekTOopbl B IpocTpaHcTBe (64).
Bexkrtops! B npoctpancTBe. KosumnmHeapHble M KOMITIaHAPHBIE BEKTOPHI. [lapanienbHsliii mepeHoc.
[TapannensHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. [lapainenbHble MPOSKIUHU TUIOCKUX (QUTYD.
N300pakeHre mpocTpaHCTBEHHBIX (UTYpP Ha TIOCKOCTU. CeueHuss MHOTOTPAaHHUKOB.
Hcropuueckue cBeeHus .
6.IToBTOopenue (64)
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11 xmacc

Monaynb «Anredpa» (136 4.)
IToBTOpenue kypca 10 kiaacca (12 4.)
I'naBa I. Tpuronomerpuueckue pynkunu (19 4.)
O6nacth onpenesieHrss 1 MHOKECTBO 3HAYEHUIN TPUTOHOMETPUUYECKUX QYHKIUNA. YETHOCTD,
HEYETHOCTb, IEPUOJUUYHOCTh TPUTOHOMETpHUECKUX GyHKIUi. CBOMCTBA PYHKIIUU y = COSX H
ee rpaduk. CBoiicTBa pyHKIMH y = sinx U ee rpaduk. CBoiicTBa u rpaduku QyHKIUN y = tgX U
y = ctgx. O6GpatHble TPUTOHOMETpHUECKHE QYHKIIUH.
I'naga I1. Ilpou3BoaHasi M ee reOMeTPUUYECKHH CMBICJ (22 4.)
[Ipenen mocnenoBarenpHOCTH. [Ipeaen dynkmuu. HenmpepsiBHOCTh PyHKITMN. OnipenencHue
npou3BoaHOu. [IpaBuna nuddepennupobanns. [IponsBoaHas creneHHON QyHKITNN.
[Ipou3BoaHbIE 31€MEHTAPHBIX PYHKIUI. ['€OMETpUUECKUIA CMBICI TPOU3BOJHOM
I'nasa III. IlpumeHenne MPOU3BOAHOM K HCCIeI0BAHNIO PyHKIM (16 41.)
Bo3spacranue u yobiBanue QpyHkiuu. kctpeMymbl pyHkiuu. Haubomnbliiee 1 HauMeHbIIIee
3HaueHus QyHkiuu. [Ipon3BoaHast BTOPOTo MOPSIKA, BHITYKIOCTh U TOYKHU MEeperuoa.
[TocTpoenue rpagukoB GyHKIIHIMA.
I'nasa IV. IlepBooOpa3Has u nuarerpaJi (15 4.)
[TepBooOpaznas. [IpaBuiia HaxoxXaeHUs IepBoOOpa3HbIX. [1n01mans KpUBOIMHEHHOM Tpanenuu.
Nuterpan u ero BeluncieHue. Berancienue miomaaei Guryp ¢ moMoIibo HHTETPajoB.
[IpuMeHeHre uHTerpanoB i pemenus puzndeckux 3aaad. [Ipocreiimue quddepeHnnanbHble
YpaBHEHHS.
I'naBa V. KomOunaropuxa (13 4.)
Marematnyeckas nnaykuus. [IpaBuno nponssenenus. Pasmenienns ¢ nOBTOPEHUSIMU.
[TepectanoBku. Pazmemnienus: 6e3 nopropenuii. Couetanus 0e3 noBTopeHuit 1 6uHOoM HbroTOHA.
CoueTaHus C HOBTOPEHUSIMH.
I'naBa VI. DnemenTsl Teopun BepositHocTeit (11 4.)
BepositHocTh coObITHsI. ClioXKeHNe BEpOSITHOCTEH. Y CJIOBHAsI BEPOSITHOCTh. He3aBucumMocTh
coObITHI. BeposiTHOCTH TTpou3BeIeHNS He3aBUCUMBIX cOObITUI. DopMyna bepryu.
I'naBa VII. KommiekcHble uucia (14 4.)
OnpeneneHne KOMILIEKCHBIX ynces. CI0KEHNE U YMHOKEHHE KOMIUIEKCHBIX YHCEIL.
KommiekcHo conpsixeHHble ynciaa. Moayinb KOMIUIEKCHOTO yucia. Onepanuy BBIYUTaHUS U
nenenus. ['eomeTpuueckas HHTepIpeTalus KOMILUIEKCHOTO yucia. Tpuronomerpudeckas opma
KOMIUIEKCHOTO YHCJIa. Y MHOKEHHE U JICJICHUE KOMIUIEKCHBIX YMCEl, 3alIUCAaHHBIX B
TpuronomeTrpudeckoit popme. @opmyna Myaspa. KBajnpaTHoe ypaBHEHHE ¢ KOMITJIEKCHBIM
HEU3BECTHBIM. V3BIeUeHe KOPHS U3 KOMIUIEKCHOTO YKciia. AlnredOpandyeckue ypaBHEHHUS.
I'naBa VIII. YpaBHeHNsI M HEPABEHCTBA C ABYMH llepeMEeHHbIMU
JIvuHeHbIe ypaBHEHUs U HEPABEHCTBA C ABYMs lIepeMEHHbIMU. HelnHelnble ypaBHEeHUs U
HEPABEHCTBA C IByMs [IEPEMEHHBIMU. Y PABHEHUS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMH,
COZIEpIKAILNE ITAPAMETPBI.
HNT1orosoe mosropenue (14 4.)

Monynb «I'eomerpus» (68 )
1. KoopauHaThI TOYKH M KOOPAMHATHI BEKTOPOB NpocTpancTBe. JABmxenust (15 4).
IIpssmoyrosibHas cucTeMa KOOPJAWHAT B IPOCTPAaHCTBE. PaccTosAHME MEX Iy TOUKAMU B
npocTpaHcTBe. BekTopel B mpocTpancTse. [[nuHa BekTopa. PaBeHcTBO BekTOpoB. CrioxkeHue
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BEKTOPOB. Y MHOKE€HHE BeKTOpa Ha ynciio. Koopaunats! BekTopa. CKansipHOE IPOU3BEACHUE
BEKTOPOB. Llenb: BBeieHNE IOHATHE NPSAMOYTOJIBHON CUCTEMBI KOOPANHAT B IIPOCTPAHCTBE;
3HAKOMCTBO C KOOPAMHATHO-BEKTOPHBIM METOJIOM PELICHUS 33/1a4.
2.1naunap, konyc, map (20 4)
OcHoBHbIe 351eMeHTHI cepbl U mapa. BzaumHoe pacnonoxenue chepsl U IIOCKOCTH.
MHororpaHHuKH, BMCaHHbIe B cpepy. MHOrOrpaHHUKH, OMMCaHHbIE OKOJIO0 cdepsl. Llumuuap u
KOHyC. OUTrypbl BpallleHHS.
3. O0beM U mIoIAaAb MOBEPXHOCTH (23 4).
[Tonsitue o6beMa u ero cBoiictBa. O0BEM MIINHAPA, TPIMOYTOJBHOTO MapajlieenuIeaa u
npusmsl. [Ipunnun Kaansepu. O6bem nupamuipl. O0beM KOHYCA U yCEUEHHOTO KOHYCA.
O0beM mapa u ero yactel. [1nomanp moBepXHOCTH MHOTOTpaHHUKA, LIUJIMHIPA, KOHYCA,
YCEUYEHHOr0 KoHyca. I imomaas noBepxHOCTH 1mapa u ero Jacrei. Llens: cuctemaTuzanmys
M3Y4YEHUSI MHOTOIPAaHHHUKOB U TEJI BPALIEHUS B XOJIE€ PEIICHHUS 3a1a4 Ha BEIYMCIICHUE UX
00BEMOB
IHoBTopenue (10 4.)

TemaTnueckoe NIIAHUPOBaHUE

10 xnacc
Ne Ha3Banmue pa3zgesa KouunvectBo
n 4acoB
/
n
Monynb «Anrebpar»
1 I'maBa |. Anre6pa 7-9 kiaccoB (ITOBTOPEHHUE) 6
2 I'masa Il. [lenumocTs uncen 11
3 ['maBa 1. MHOTOYICHBI. 17
AnreOpanyeckue ypaBHEHUs
4 I'masa IV. Crenens ¢ AeliCTBUTEIHHBIM 11
1oKa3aTesiem
5 I'naBa V. Ctenennast hbyHKIus 16
6 I'naBa VI. IlokazatenbHast GyHKIUs 11
/ I'naBa VII. Jlorapudpmuueckas GpyHKums 17
8 I'maBa  VIII. TpuroHomerpuyeckue 24
bopmyIbl
9 ['naBa IX. Tpuronomerpruueckue 21
ypaBHEHUS
Monyne «I'eomerpusi»
1 BBC,Z[CHI/IC. AKCHOMEI CTCPCOMCTPHUU U UX CICACTBUA 5
2 [TapannenbHOCTh NPSAMBIX U TUNIOCKOCTEN 19
3 [leprieHIUKYISIPHOCTD PSAMBIX 51 20
IIJIOCKOCTEN
4 MHororpaHHUKH 12
5 BekTopsl B MPOCTPAHCTBE 6
6 [ToBTOpEeHME 6

25



11 xmacc

Monynb «Anredbpar»

10 [ToBTOpenue kypca 10 kmacca 12

11 I'naBa |. TpuronomeTpuyeckue QyHKIUH 19

12 I'maBa I1. [TpousBonnas " eé 22
F€OMETPUYECKUN CMBICIT

13 ['nmapa III. [IpumeHeHue Mpou3BOAHOM K 16
MCCIEeI0BAHNI0 QYHKIUN

14 I'naBa IV. [lepBooGpa3Has u unTerpain 15

15 I'naBa V. KomOunatopuka 13

16 I'maBa VI. DnemeHTHI TEOpHH 11
BEPOSITHOCTEN

17 I'nasa VII. KommiekcHbie uncia 14

18 Htorosoe noBTOpeHNE 14

Monayne «I'eomerpusi»

7 Meron KOOpAMHAT B  IPOCTPAHCTBE. 15
JIBY>KEeHUS

8 [{unuHap, KOHyC, ap 20

9 OOBEeMBI TET 23

10 O60061maroree MOBTOPEHUE 10
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