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IInanupyembie pe3yJabTaThbl 0CBOCHHS Y4eOHOI0 peaMera

TOTOBHOCTH ¥ CHOCOOHOCTh 00YUYarONIUXCsl K CAMOPA3BUTHUIO U CAMOBOCIIUTAHUIO
B COOTBETCTBHUU C OOIIEYEIOBEYECKUMHU IIEHHOCTSMU;

HPABCTBEHHOE CO3HAHHWE W MOBEJACHUE HA OCHOBE TOTOBHOCTH U CIIOCOOHOCTH
BECTHU JTUAJIOT C APYTUMU JIOAbMHU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
oOlue e U COTPYAHUYATD JIJISl UX TIOCTHXKCHMUS;

NPUHATHE TYMAaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXKHTEIBHOE U
no0pokenaTeIbHOe  OTHOLIEHWE K  JPYroMy  4eJOBEKYy, €ro MHEHHIO,
MHUPOBO33PEHUIO;

pa3BUTHE KOMIIETCHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMH, ACTHMHU MIIAJIIIETO
BO3pacTa, B3POCIHBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJE€3HOM, ydeOHO-
WCCIIEIOBATEILCKOU, TPOCKTHOM U IPYTUX BUAAX ACATEIHHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKCHUH BCEW JKM3HHW; CO3HATEIBHOE OTHOIICHWE K HETPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBUIO YCIHEHNIHON MpodeCcCHOHAIIBHOM W OOIIECTBEHHOU
NEeSATEeTbHOCTH;

OCO3HAHHBIA BBIOOp Oynymied mpodeccun Kak MyTh M CHOCOO peanu3aiuu
COOCTBEHHBIX )KU3HEHHBIX TIJIAHOB;

TOTOBHOCTh OOYYaIOIIMXCS K TPYI0BOM TPO(ECCHOHATBEHOM 1eITeTbHOCTH KaK K
BO3MOYKHOCTH YYacCTHsI B PEIICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBCHHBIX,
OOIIEHAITMOHABHBIX TIPOOIIEM;

TOTOBHOCTh K CaMOOOCIY)KMBAaHHIO, BKJIOYas OOydeHHWE U BBINOJHEHUE
JIOMAIITHUX 00SA3aHHOCTEMN.

PeryasiTuBHbIE YHMBepPCAJbHbIE YueOHbIEe 1elCTBUSA
BbInyCKHUK HAYYHMTCH:
CaMOCTOATENILHO ONpPENeNsATh IIeJIM, 3aJaBaTh MapaMeTpbl U KPUTEPHH, IO

KOTOPBIM MOXHO OIIPCACINTD, YTO OCJIb JOCTUTHYTA,



OLICHUBATh BO3MOXHBIE TMOCIEICTBUSl JOCTHXKEHHUS TMOCTABICHHOW IIENU B
JEATEeIIbHOCTH, COOCTBEHHOW KU3HU U KU3HU OKPYKAIOIIUX JTIOJIC, OCHOBBIBASCH
Ha COOOPaKEHUSAX ITUKU U MOPAJIH;

CTaBUTh U (opMmynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOMN
JEATEIIBHOCTH M )KM3HCHHBIX CUTYaIUsX;

OIICHUBATh PECYpPCHI, B TOM YHCJIE BpeMs U JAPYrue HeMaTepHalIbHbIEC PECYPCHI,
HEO0OXOMMBIE TSI TOCTHYKCHUS TIOCTABJICHHOH 11€1H;

BBIOMPATh MyTh JOCTUKEHUS 11€JI1, TUTAHUPOBATh PEIICHHE ITOCTABICHHBIX 3a]1a4,
ONTUMU3UPYS MaTEepUaIbHbIE U HEMAaTepUAIIbHbIC 3aTPaThI;

OpraHu30BbIBaTh  3(P(QEKTUBHBII MOUCK PECYpCOB, HEOOXOAMMBIX [T
JIOCTUKEHUS TIOCTABICHHOMN 1ENH;

COTIOCTABJISITh MOJIYYEHHBIN Pe3ybTaT JIEATEIbHOCTH C MOCTABICHHOW 3apaHee
LETIBIO.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
BbINyCKHMK HAYYHMTCH:

HMCKaTh M HAXOJUTh OOOOIIEHHBIC CIOCOOBI PEIICHHWsS 3ajlady, B TOM 4YHCIIE,
OCYIIECTBIISITh PA3BEPHYTHINM MHPOPMAIIMOHHBIN MOUCK U CTaBUTh Ha €r0 OCHOBE
HOBBIE (yueOHBIC 1 TTO3HABATEIIbHBIC) 3a/1a4H,

KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh HH(POPMAIINIO C PA3HBIX TTO3HITUH,
pacro3HaBaTh U PUKCUPOBATH TPOTUBOPEUUS B MH(POPMAIIMOHHBIX UCTOYHUKAX;

UCIIOJB30BaTh  pa3JIMUYHbIE  MOJIEJIbHO-CXEMAaTHUECKHUE  CpelcTBa  JUIs
MPEACTABJICHUSI CYILIECTBEHHBIX CBSI3€M M OTHOIIEHHWH, @ TAKKE€ MPOTUBOPEUYUN,
BBISIBJICHHBIX B HHPOPMAITMOHHBIX HCTOYHHKAX;

HAaXOJUTh W TPUBOJWTh KPUTUYECKHE APTYMEHTHI B OTHOIICHUHW NEUCTBUA U
CYXKJICHUH JIPyTroro; CIOKOWHO U pa3yMHO OTHOCUTHCSI K KpUTUUECKUM 3aMEUaHUSIM
B OTHOIIEHWHW COOCTBEHHOTO CYXXJICHUS, paccMaTpuBaTh HX KaK pecypc
COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUTh 32 PaMKH y4eOHOTro MpeaMeTa U OCYIIECTBIISTH lieJICHANpaBICHHbIN

MOMCK BO3MOXKHOCTEH I HIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB ACHCTBYS;



BBICTpPAWBaTh WHAWBUAYATHLHYI0 00pa30BATEIbHYIO TPACKTOPHIO, YUYUTHIBAS
OTrpaHUYEHHMsI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS;

MEHSITh U yAEPKUBATh Pa3HbIC MMO3UIMHU B I03HABATEIIBLHON IESTEIBHOCTH.

KoMMyHUKaTHBHBIE YHUBeEpPCaAJIbHbIE Y4eOHbIE JeHCTBUSA
BbINyCKHUK HAYYHUTCH:

OCYILIECTBIJISITh JEJOBYHD KOMMYHUKAIMIO KAaK CO CBEPCTHUKAMH, TaK M CO
B3POCIIbIMU (KaK BHYTpPHU 00pa30BaTeIbHOW OpraHU3alluu, TaK U 3a €€ MpeIesiaMu),
noa0upaTh MAapTHEPOB MJIs JIEJIOBOM KOMMYHHKAIIUU HCXOAS W3 COOOpaKeHUMU
PE3YIbTaTUBHOCTU B3aUMOJICUCTBUS, @ HE TUYHBIX CUMIIATUH;

IpU OCYIIECTBIEHUU TPYNNOBOM pPabOThl OBITh KAK PYKOBOAMUTENIEM, TaK M
YJICHOM KOMaHJbl B pa3HBIX POJSX (FEHEpaTop HAEH, KPUTUK, HCIIOTHUTENb,
BBICTYMAIOIINI, 3KCOEPT U T.1.);

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBHUSX PEAbHOTO, BAPTYAIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BEpHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

pacro3HaBaTh KOHQJIMKTOTE€HHBIE CUTYAIlUU U TIPE0TBpaIaTh KOH(MIUKTHI 10 UX
aKTUBHOU (ha3bl, BBHICTPAMBATh JIEJIOBYI0 M 00pa3oBaTEIbHYI0 KOMMYHHKAIIUIO,
n30erast JTMYHOCTHBIX OIIEHOYHBIX CY)KICHHM.

Ilnanupyemble npeaMeTHbIE Pe3yJIbTAThI

MaTtemaTuka: a.ﬂreﬁpa U HAYAJIa MATEMATHYCCKOI'0 aHA/IN3a, T¢COMECTPHUSA

Pa3znen 1. BINyCKHUK HAY4YUTCSH V. BbllyCKHMK MOJy4YUT
BO3MO’KHOCTh HAYYUTHCHA
ean JI71s1 ycrenrHoro npoaoJiKeHust s obecneyenus 603MoHCHOCMU
OCBOCHMS | oGpa3oBaHUS VCNeuH020 NPOOONHCEHUS
MPEAMETA | 116 cenmanbHOCTAM, CBA3AHHBIM C | 06PA306GHUS NO CHEYUATLHOCHIAM,
MPUKJIATHBIM UCIIOJIb30BAHUEM CBA3AHHBIM C OCYUWEeCMBIeHUEM
MaTeMaTUKH HAYYHOU U UCCIe008ameNbCKOl
oesmenvHocmu 8 obracmu
MAMEMAMUKU U CMENCHBIX HAYK
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ONepUpOBaTh
NOHATUSMU: KOHEYHOE
MHOECTBO, AIEMEHT
MHOKECTBA, MOJIMHOKECTBO,

nepeceueHue, OObEAUHEHUE W
Pa3HOCTb MHOXECTB, YHCIIOBBIE
MHOXKECTBA Ha KOOPJIWHATHOU

IPSIMOW,  OTPE30K, HHTEPBAJ,
MOJIYMHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOMH,
rpaduyeckoe MIPEJICTABIICHUE
MHOXECTB Ha KOOPJAWHATHOU
IUIOCKOCTH;

3aJ1aBaTh MHO>KECTBA
MIEPEUYNCIEHUEM u
XapaKTEPUCTHUECKUM
CBOMCTBOM,;

ONIEPUPOBATH MTOHATHSIMMU:
YTBEPKICHUE, OTpHUIIAHHUE
YTBEPKICHUS, HUCTUHHBIE U

JIOYKHBIC YTBEPKICHUS, IPUUMHA,

CIEACTBUE, 4YaCTHBIM Ciy4dan
oO1ero YTBEPKIICHUS,
KOHTPIIPUMED;

MPOBEPATH MPUHAJICKHOCTh
AJIEMEHTa MHOXKECTRY;

HaXOJUTh nepeceyeHue U

00BbeIMHEHHE MHOYKECTB, B TOM
qucIe MIPEICTaBICHHBIX
rpaguyecku  Ha  YHUCJIOBOU
NpsAMOM W HAa KOOPJIWHATHOMU
MJIOCKOCTH,

IIPOBOIUTH JTIOKa3aTeIbHbIC
paccyxJIeHus sl 00OCHOBaHHUS
WUCTUHHOCTH YTBEPIKICHHM.

B noeceownegnou scusHu u npu

UsyueHuu Opyeux npeomemos.

— Onepuposams? MOHAMUAMU:

KOHEeYHoe MHOMX(ecmeo,
as1eMeHm MHOMXecmaa,
NnoOMHOMecmaeo, rnepecevyeHue u
0b6veoduHeHUe MHOMecms,
Yucs108ble MHOXeCmaa Ha
KoopOuHamHouU npamod,
ompe30K, UHmep8sari,
nosyuHmMepasas, NPOMexcymok ¢
8bIKOs10MOU Mo4Kol,
epaguyeckoe npedcmasneHue
MHOX(ecms Ha KoOopOUHamMHol
naocKkocmu;

onepuposams NOHAMUAMU:
ymeepioeHue, ompuyaHue
ymeepx0eHuUs, UCMUHHbIe U
/IOXHCHblEe ymeepHOeHus,
npu4uHa, cnedcmeue, YacmHolili
cnyyali obwe2o ymeepicoeHus,
KOHmMpnpumep,

nposepamo MPUHAGeXHOCMb
anemMmeHmMa MHoxecmay;
Haxodume nepecevyeHue u
06beOUHeHUe MHOX(ecms, 8
mom yucsne rnpeodcmassieHHbIX
epaguyecKu Ha 4yucsaosol
npamol u Ha KoopouHamHoli
na0cKocmu,

nposoodums 00Ka3amesibHble
paccyxoeHus 0518 obocHo8aHUA
UCmuHHOCMuU ymeepxcoeHud.

B nosce0He8HOU X U3HU U npu

u3y4yeHuu opyaux npeomemos:

! 3nech u manee: 3HATH ONpeneNeHne IOHATHS, 3HATh 1 YMETh 0OOCHOBBIBATH CBOMCTBA (IPU3HAKH, €CJIM OHM €CTh)
MOHSTHUS, XaPAKTEPU30BATh CBS3HU C IPYTUMH HOHSITUSIMH, ITPEJCTABIISS OJHO TIOHATHE KAK YacTh 1IEJIOCTHOTO
KOMILIEKCa, UCIIOJIb30BaTh MIOHITHE U €r0 CBOMCTBA MPH MPOBEICHUN PACCYKICHUH, J0KA3ATEIbCTB, PEIICHUN

3a7a4.

2 3IL€CL " Jajee; 3HaTb ONPCACTICHUC MMOHATHUA, YMETD IMMOSACHATL €0 CMBICII, YMETb MCIIOJIb30BATh MOHATUE U €TO
CBOIiCTBa pyu NpoOBCACHNU paccyxcz(eHI/Iﬁ, peuIcHrH 3aaa4.
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UCIIOJIb30BaTh YHUCJIOBBIE
MHOXECTBAa Ha KOOPJIWHATHOU
NpsIMOAM M Ha KOOPJIAUHATHOU
IJIOCKOCTH TUISL ONMCAHUS
pPEABHBIX MPOLIECCOB U SIBJIICHUU;
MPOBOJIUTh JIOKQ3aTEIbHbIC
pacCykJIeHus B  CHUTyalusX
NOBCEIHEBHON  KU3HH, TIpHU
peleHnd 3amad U3 APYrux
IPEAMETOB

— UCM0/b308aMb HUCA08bIE
MHOX(ecmea Ha KoOopPOUHAMHOU
npamol U Ha KoopouHamHolu
na0cKkocmu 014 ONUCAHUA
peasnbHbIX Npoyeccos u
AeneHull;

nposodumos 0oKa3amesibHble
paccy#oeHua 8 cumyayusax
rnoscedHe8HOU H#U3HU, Npu
peweHuu 3a0a4 u3 opyaux
npeomemos;

onepuposams NOHAMuUeM
onpeoenenusi, 0CHOBHbIMU
suUOamu onpeoenenutl,
OCHOBHBIMU BUOAMU MEOPEM,

NOHUMAMb CYMb KOCBEHHO2O
doxaszamenbcmea,

onepuposams NOHAMUAMU
CUEMHO20 U HEeCUEemMHO20
MHOJICeCmaa;

NPUMEHAMb Memoo
MAMeMamudeckol UHOYKYUU Os
nposedeHUst PACCYIHCOEHU U
0oKazamenbcme U npu peueHuu
3a0au.

B nosceonesnotui srcuznu u npu
U3y4eHUuu opyaux npeomemos:

UCNONB308AMb MEOPEMUKO-
MHONCECMBEHHBLU 3bIK U S3bIK
JI02UKU OJIsl ONUCAHUSL PeANbHbIX
npoyeccos u s6leHull, npu
peueHuu 3a0ay Opyeux y4eoHvix
npeomemos

Yucna u
svipasicen
us

CBoOoaHO OTIEpUPOBATh
HNOHATUSAMU: HATypajIbHOE YUCIIO,
MHO>KECTBO HATYpaJIbHBIX YHCEI,
[EJI0€ YHUCII0, MHOKECTBO LEJIBIX
yucesn, OOBIKHOBEHHas JIpoOb,
JNecATUYHAs JIpoOb, CMEIIaHHOE

Ce0600HO onepuposams
NOHAMUAMU. Yen0e YUCTO,
0enuMocmy qucer,
00bIKHOBEHHAS OPOOD,
decssmuyHas Opoow,
PAYUOHATIbHOE YUCTIO,

YHUCJIO, pAlMOHAIBHOE YHUCJIO, npUOIUdNCEHHOE 3HAUeHUe Yuca,
MHO>€ECTBO paloHaIbHBIX yacme, 0015, OMHOULeHUe,
YHUCEeN, UPPALMOHAIBHOE YHUCIIO, npoyenm, nogvluleHue u
KOPEHb CTENEHU n,




JIEUCTBUTEIILHOE
MHOKECTBO
qHCe,

YUCJIO,
JNEWCTBUTEIIbHBIX
reoMeTpuIecKas
UHTEpNpETaldsl  HaTypaJbHBIX,
LEJIbIX, palMOHaIbHBIX,
JNEUCTBUTEIBHBIX YUCEN;
MMOHUMATh U OOBSCHATH PA3HUILY
MEXKITY MO3UIIMOHHOU 51
HEMO3UIIMOHHOU CUCTEMaMH
3aIMCH YHCETT;

MEePEeBOJAUTh YHCIa U3 OJHOM
CUCTEMBI  3amuch  (CHCTEMBI
CUHMCJICHUS) B IPYTYIO;
JOKa3blBaTb W HCMOJIb30BAaTh
MPU3HAKU JEITUMOCTH CYMMBI U
MPOU3BEACHUS MPU BBHIMOJIHEHUH
BBIYMCIICHUM U PELICHUU 33]1aY;
BBITOJIHATH OKpYTJICHUE
palMoOHAIbHBIX u
UppallUOHAIBHBIX ~ YHCEI  C
3aJaHHOM TOYHOCTBIO;
CpaBHUBATh JICUCTBUTEIIbHBIC
Yucia pa3HbIMU CTIOCO0aMU;
yIOPsII0UMBaTh qyucna,
3aricaHHbIC B BUJIC
OOBIKHOBEHHOW W JECATHYHOU
IpoOu, 4YHCIa, 3aluCaHHbBIE C
MCIIOJIb30BAaHUEM
apu(METHIECKOTO KBaJIPATHOIO
KOpHSI, KOpHE#l cTeneHu OoJibiie
2;

Haxoauth HOJ/I u HOK pa3zabsimu
crioco0aMu M MCIIOJB30BaTh HX
P PEIICHUY 3a]1a4;

BBIMIOJIHATH ~ BBIYMCICHUA U
mpeoOpa3oBaHusl  BBIPAKCHHM,
colepKallux JeWCTBUTEIIbHBIC
Yyyciia, B TOM UYHCJIE KOPHHU
HaTypaJIbHbIX CTEIICHEM;

BBITIOTHSTH CTaHIapTHHIE
TOKJICCTBCHHBIE
npeoOpa3oBaHuUs
TPUTOHOMETPUUCCKUX,

NOHUdICEHUE HA 3A0AHHOE YUCTO
npoyeHmos, macuimao,

nPUBOOUMb NPUMEPLL YUCE] C

3A0AHHBIMU CEOUCTNBAMU
oeaumocmu,

onepupoeambsb NOHAMUAMU.

noeapugm yucna,
MPUSOHOMEMPULECKAS]
OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yaid, eIuyuHa
yend, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPULECKOU
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAHSEHC U KOMAH2EHC Y2Il08,
UMEIOUUX NPOUZBOTILHYIO
BEUYUNY, YUCTA € U T,

6blNOJIHANb apungemuquKue

oeticmausl, couemast yCmHwle u
NUCbMEHHble NPUeMbl, NPUMEHSIS
npu HeoOX0OUMOCmU
BLIYUCTUMETIbHBIE YCMPOUCMEA,

HAX0O0UMb 3HAYEHUS KOpHA

HAMypaibHOU CMenetu,
cmenenu ¢ payuoHAIbHbIM
nokasamenem, ro2apugpma,
UCNONL3YSL NPU HEOOXO0OUMOCMU
BLIYUCTUMENIbHBLE YCMPOUCMEA,

nojlibzoeamuvc: OL;QHKOIZ u

NPUKUOKOU NPU NPAKMUYECKUX
pacuemax,

npoeodumb no uU36eCcmHbvim

Gopmynam u npasunam
npeobpazosanus 6YK8eHHbIX
BbLIPAINCEHUU, BKTIOYAIOUJUX
cmenenu, KOpHU, 102apughmol u
mpueoHoMempuiecKue QYHKyuu,

HAX0O0UMb 3HAYEHUS YUCTIOBbIX U

OYKBEHHBIX BbIPANCEHU,
oCywecmansis Heooxooumble
NOOCMAHOBKU U

npeobpazosanus;
uzobpascams cxemamuyecku
yeoar, BeIUYUHA ~ KOMOPO2O




norapu(MUUYECKHX, CTEMEHHBIX,
UPPALUOHATBHBIX BHIPAKEHUM.

B nosceonesHoil scuznu u npu
UsyueHuu opyeux npeomemos:

— BBIIOJIHATH u OOBSACHATH
CpaBHEHHE pE3yJIBTaTOB
BBIUMCIICHU  TpU  PELIECHUU
MPaKTUYECKUX 3aJad, B TOM
quCie MIPUOJIMKEHHBIX

BBIUMCJICHHM, UCTIONB3YS Pa3HbIC
CIoCcoObI CPAaBHEHMIA,

— 3aIHCHIBATh, CpaBHHBATb,
OKpPYTJISITh YWCJIOBBIC JTaHHBIC
pealbHBIX BEJIMYNH C
HCIIOJIb30BAHUEM PA3HBIX CHCTEM
H3MEpEHUS;

COCTaBJISITh M OIICHUBATH Pa3HBIMH
croco0amMu YKMCIIOBbBIC
BBIPOKCHUS MPU PEIICHUH
MPAKTUYECKHX 3aj1ad U 3a7a4 U3
IPYTHUX YIEOHBIX MTPEIMETOB

gbipadicena 6 epadycax — uu
paouanax;,
— UCNONb306aMb  NPU  peuleHuu
3a0ay  mabauynvie  3HAYEHUs

MPULOHOMEMPUYECKUX DYHKYUL
yenos;

— BbINOJIHAMbL NEPesoo BeUUUHDL
yena u3 paouaHHou mepvl 8
2PAaoyCHyI0 U 0OpaAmHo.

B nosceonesnoil scuznu u npu
usyueHuu opyeux yueoHvix
npeomemos.

BbINOIHAMb OCUCMBUSL C YUCTIO8bIMU
OaHHBbIMU NPU peleHUU 3a0ad
NPaKmu4ecKoeo xapakmepa u
3a0ay U3 paziuyHslx obracmetl
3HAHUL, UCNONIL3YA NPU
HeobX00UMOCmU CNpPagoyHble
Mamepuansl U GblYUCIUMETbHBIE
ycmpoucmea,

OYeHUBamy, CPaABHUBAMb U
UCNOIb308AMb NPU PeUleHUU
NPAKMu4ecKux 3a0ay Yyucilogvle
3HAUeHUs PeanbHblX eIUYUH,
KOHKpemHble YUCIOBbLE
Xapaxmepucmuku 00beKmos
OKpYIHCaAOUeco Mupa,

€80000HO ONEpPUPOBAMb YUCTOBLIMU
MHOHCECMBAMU NPU PeUleHUU
3a0au;

NOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuuperus 4Uciosbix
MHOJHCECS;

8nadems OCHOBHbIMU NOHAMUIMU
meopuu 0eumMocmu npu
peutenuy cmaHoapmmsix 3a0ay

umemsb 6a3o08vie npedcmasieHus o
MHOJHCECMBE KOMNIEKCHBIX
yucer,

Cc800O00HO BbLINOJIHAMb
modicoecmeerHbvle
npeobpazosans
MPUCOHOMEMPULECKUX,




Jlo2apugmuyeckux, cmenenHvlx
BbIPANCEHUI;

enadems (hopmynoi buHoma
Hvromowna;

NPUMEHSAMb NPU peueHuly 3a0a4
meopemy 0 JTUHEHOM
npeocmaenenuu HOJI;

NPUMEHAMb NpU peueHul 3a0a4
Kumatickyro meopemy 06
ocmamrax,

NPUMEHAMsb NpU peueHuly 3a0a4
Manyro meopemy @epma;

yMemb GbINOIHAMb 3aNUCH YUCA 8
HO3UYUOHHOU cucmeme
CUUCTIeHUSL,

NPUMEHSAMb NPU peleHuly 3a0a4
meopemuKo-4uciosvle OYHKYuu.
YuCIo U cymma oerumernet,
@yHxyuro diinepa;

NPUMEHAMb NPU peueHuy 3a0a4
yentvle 0poou,

NPUMEHSAMb NPU peueHuly 3a0a4
MHO2O0UJIEHbL C
oelicmeumenbHbIMU U YeablMu
Koa¢hpuyuenmamu;

61a0emb NOHAMUAMU NPUBOOUMBLIL
U HenpUBOOUMbBLIL MHO2OYNEH U
NPUMEHSAMb UX NPU peuleHUU
3a0au,

NPUMEHAMb NPU peuleHuy 3a0ay
Ocnognyro meopemy anceopu,

NPUMEHAMb NPU peulenuy 3a0ay
npocmetiuiue QyHKyuu
KOMNJIEKCHOU NepeMeHHOU KaK

2ceomempuiecKkue
npeobpa3oeanus
Ypaguenu | — CpobGogHO onepupoBars | — Pewams payuoHanvhwle,
au MTOHSTUSMMU: yYpaBHEHME, noxasamenbHble u
xﬁ:’“ﬁc HEPABEHCTBO, PaBHOCWJIbHBIE noeapughmuyeckue ypasnenus u
YpaBHEHHs] W  HEPABEHCTBA, HepaseHcmeaa, npocmeuuiue
YpPaBHEHHE, SABJISIOLIEECS UppayuUoHaIbHbIE u
CJIEACTBUEM JIPYrOro ypaBHEHHS, MpucoHomMempuyeckue
YPAaBHEHHMS, PaBHOCWIbHBIE Ha VpagHeHusi, HepaseHcmea U ux
cucmembl,




MHO>KECTBE, PaBHOCHUJIbHbBIE
npeoOpa3oBaHusl ypaBHEHUMH;
penaTh pa3Hble BUIbl YPaBHEHUN
Y HEPAaBEHCTB U UX CUCTEM, B TOM
YU CJIE HEKOTOPBIE YPaBHEHUSA 3-1
u 4-ii  creneHeu, APoOOHO-
parroHaIbHbIC u
UppalMOHATILHBIE;

OBJIAJIETh OCHOBHBIMH THIIAMH
MOKAa3aTeJIbHbIX,
Jorapu(pMUYECKHUX,
UPpPALMOHATBHBIX,  CTETIICHHBIX
ypaBHEHUH M HEPaBEHCTB U
CTaHJAPTHBIMU METOJIaMH  UX
pEeIICHU W TPUMEHSITh UX TPH
pEIICHUY 3a]1aY;

MPUMEHATh TeopeMy besy k
PELICHNIO YPaBHEHU;
IpUMEHSTh Teopemy Buera ms
pElIeHUs] HEKOTOPBIX YPAaBHEHUIA
CTEIIEHU BBIILIE BTOPOU;
NOHUMAaTh CMBICI TEOPEM O
PaBHOCUIIBHBIX u
HEPaBHOCUIIBHBIX
npeoOpa3oBaHUAX YpaBHEHUH U
YMETh UX JI0Ka3bIBATH;

BJIQJCTh METOJIaMU  PEIICHUS
ypaBHEHUI, HEPABEHCTB M HX
CUCTEM, YMETh BBIOMpPATh METOA
pelieHrss 1 00OCHOBBIBaTh CBOM
BBIOOD;

HCTIONb30BaTh METO/T
UHTEPBAJIOB Il pEUICHHUS
HEpaBEHCTB, B TOM  HYHCIC
TPOOHO-PAITMOHATBHBIX u
BKJTFOYAIOTITUX B ceost
HUPpAIMOHATILHBIC BHIPAKCHUS;
pemarb anredpandecKue
ypaBHEHHUs U HEPABEHCTBA M HX
CUCTEMBI C napameTpamu
anreOpanyeckuM U rpa@uIecKum
METO/IaMH;

UCNOIL308AMb MEMOObl PeUUeHUs
VpasHeHull: npugedeHue K 8uoy
«npousgedeHue pagHo Hya0» Uil
«YACMHOE PABHO HYTIOY, 3AMEHA
nepemMeHHbIX,

UCNOIL308AMb MEMOO UHMEPBATO8
0J15 peuleHus HepageHCma,

—  UCNOTIb3068aMb epaguueckutl
Memoo 01 NPUOTUINCEHHO20
peutenus ypaeHeHuti u
HepaseHCmas;

— uzobpascamo Ha
MPUSOHOMEMPUYECKOU
OKpYIHCHOCIU MHOHCECMBO
peuieHu npocmeuux
MPUSOHOMEMPUYECKUX

YpaeHeHUll U HepaseHCme,

— BLINOIHAML  OMOOp  KOpHell
VpasHeHu unu peuteHutl
HepaseHcme 6 COOMBEemMCmaeuU ¢
OONONTHUMENbHBIMU YCTIOBUAMU U
02PaHUYEHUAMU.

B noeceownesnotui srcusnu u npu
u3yueHuu opyeux y4eoHvix
npeomemos.

— cocmasisims u peuamo
YpaeueHus, cucmemvl YPasHeHull
U HepaseHcmea nNpu peuleHuu
3a0au opyaux VUeOHbIX
npeomemos;

— UCNOb308aMb  YPABHEHUS U
HepaseHcmea OJisk NOCMPOeHUsL U
uccnedosamus npocmeuux
MaAmMemMamuyeckux Mmooerell
PpeanbHbIX cumyayuii unu
NPUKTIAOHBIX 3A0aY;

yMemb UHMepnpemuposamsy
NOJYHEeHHbLU NPU peuleHUul
VPaeHeHUs, HepaseHCmaa Uil
cucmembl pe3yibman,
OYeHusams e20 npagoonooodue
8 KOHmMeKcme 3a0aHHOU
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— BIAAETh pPasHbIMU METOJAMH
JI0Ka3aTeJIbCTBA HEPABEHCTB;

— pelmarbs YpaBHEHHUsS B LEJbIX
YUCIIaX;

— u300pakaThb  MHOXECTBA  Ha
IUIOCKOCTH, 3aJlaBaeMble
YPaBHEHUSIMU, HEPABEHCTBAMU U
UX CUCTEMaMH;

— CBOOOJHO UCIOJIb30BaTh
TOK/I€CTBEHHbIE
npeoOpa3oBaHus NpPHU PELICHUU
YPaBHEHUH U CUCTEM YPaBHEHUIN

B nosceonesnoti socuznu u npu
U3y4eHuu opyeux npeomemos:

— COCTaBIISITh u pemarb
YPaBHEHUS, HEPABEHCTBA, MX
CUCTEMBbI TIPH PELICHUM 3a1ad
APYTUX YYEOHBIX MPEIMETOB;

— BBINIOJHATH OLICHKY
MpaBaonogoOus  pe3ysbTaToB,
MOJIy4aeMbIX  MpPU  PELICHUU
Pa3INYHbIX YPaBHEHHU,
HEpPaBEHCTB M UX CHUCTEM IpHU
peIIeHNH 3a7a4 APYTUX Y4eOHBIX
IPEIMETOB;

— COCTaBJIATh U pElIaTh YPaBHEHHUS
U HEpPaBEHCTBA C IapaMeTpaMu
Ipy peuieHud 3aJad JApPYTHux
y4eOHBIX MPEIMETOB;

— COCTaBIISITh ypaBHEHHUE,
HEPABEHCTBO WJIM HMX CHUCTEMY,
ONMCBIBAKOLINE peaNbHYIO
CUTYallMI0 WM  TPUKIATHYIO
3amauvy, UHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YJIBTATHI;

— HCIOJNb30BaTh  IPOTrpaMMHBIE
cpencTBa npu pelIeHUH
OTAEJIBHBIX KJIACCOB YpPaBHECHUM
Y HEPABEHCTB

PeanbHOU cCumyayuy Uiy
NPUKIAOHOU 3a0ayu;

— CB0000HO onpedensmb mMun u
8bloupames ~ Memoo  peuleHusl
NOKA3amenbHbIX u
JI02apu@muyecKux ypagHeHutl u
HEepaeeHcms,  UPPAYUOHATbHBIX
ypaeuweHuti U HEpaseHCms,
MPUSOHOMEMPUUECKUX
VpaeHeHuti U HepaseHcmse, Ux
cucmem;

— €B0000HO pewiamb  cUcCmembl
JIUHEUHBIX YPABHEHULL,

— pewamb OCHOBHblE munwl
ypaeHueHuti U HepageHcms ¢
napamvempamu;

— NpUMeHAmMb Npu peuleHuu 3a0ay
HepaseHCcmea Kowu —
bynsaxosckozo, bepuynnu,

—  umemo npeocmasieHue 0
HepaseHCcmeax mMexcoy cpeoHuUMU
cmeneHHbIMU

Dyukyuu

Brnagets MOHATHSIME: 3aBUCUMOCTD
BEITMYUH, QYHKITUS, apTYMEHT U
3Ha4YeHHne (PyHKIMH, 001aCTh

Onepuposams NOHAMUAMU:
3a8UCUMOCTb BEIUYUH,
@DYHKYUs, apeyMeHm U 3HayeHue
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OTpeesieHUs] 1 MHOKECTBO
3HaYeHUH QyHKIMHU, TpaduK
3aBUCUMOCTH, Tpaduk QyHKIIHHU,
HYJH (QYHKIIIH, TPOMEKYTKH

3HAaKOIIOCTOSHCTBA, BO3PACTAHUC

Ha YMCJIOBOM IPOMEKYTKE,
yOBIBaHHE HA YHCIOBOM
MPOMEXYTKE, HauOoJIbIlIee U

HauMEHbIIIee 3HaUYCHUE (PYHKIINH

Ha YHUCJIOBOM IPOMEXYTKE,
nepuoanydeckast pyHkuus,
MePUOJ, YSTHASI U HEUETHAs

(GYHKIUY; YMETh TPUMEHSTH ATH

MOHSTHS TIPU PEIICHUH 3a]1a4;

BJIIAJICTh MIOHATUEM CTETICHHAS
(GYHKIIUS; CTPOUTH €€ rpaduk U
YMETh MPUMEHSITH CBONCTBA
CTENEHHOUW (PYHKIIUU TIPH
pEIICHUH 3a/1a4;

BJIaACTh IIOHATHUAMU I10Ka3aTCIIbHAA

(YHKIIHS, SKCTIOHEHTA; CTPOUTH
uX TpavKu ¥ YMETh IPUMEHSTh
CBONMCTBA NIOKA3aTEIbHON
(YyHKUMY MTPU PELIEHUU 33]1a4;

BJIQ/IETh TIOHSITHEM
norapupmMuyueckas GyHKIUS;
CTpOUTH €€ TpauK U yMeTh
IIPUMEHSATH CBOKMCTBA
norapumMuueckon QyHKIHH
IpU pellIeHUY 3ajay;

BIIAJICTh TIOHSITHSIMU
TPUTOHOMETpUYECKUE PYHKIINH;
CTPOUTH UX TpadKH U YMETh
IIPUMEHSATH CBOKCTBA
TPUTOHOMETPUUYECKUX (PYHKIIHIA
NIpU PEIIeHUH 3a7ad;

BJIa/ICTh TIOHSATHEM OOpaTHasI
(GYHKIHS; MPUMEHSTH 3TO
MOHSITHE MIPU PEIICHUU 3a]1a4;

MPUMEHSITH TIPHU PEIICHUH 337124
CBOMCTBA (DYHKLIUI: YETHOCTD,
NEPUOANYHOCTbD,
OTPaHUYEHHOCTD;

@dyukyuu, obracme onpeoenenus
U MHOJHCECMBO 3HAYEHUL
@dyukyuu, epaghux 3aeucumocmu,
epagux gyHxyuu, Hyau
@DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUC080M
npomesicymke, yovlanue Ha
YUCTIOB0M NPOMENCYMKE,
Haubonvuee U HauMeHbuLee
3HaueHue YHKYUU Ha YUCI080M
npomedsicymke, nepuoouieckas
@dyHKYus, nepuoo, yemuas u
HeuemHas QyHKyuu,

onepuposamv NOHAMUAMU. NPIMAs]
u oopamuast
NPONOPYUOHATLHOCTIb,
JIUHEUHAs, K8AOPAMUYHAs,
noeapugpmuyeckas u
nokasamenvHas QyHKyuu,
mpueoHoMempuyecKue QyHKyuu;

— onpedenamv 3HaAYeHue QYHKyuu
nO 3HAYEHUN apeyMeHma npu
PA3IUYHBIX  cnocobax 3a0aHus
dyukyuu,;

— cmpoumb  2paguKu  U3YUEHHBIX
dyukyul;

onucvI8amv no 2papuxy u 6
NpOCMenuux Cyuasx no
gopmyne nogedenue u ceoticmsa
@dyHKYUll, HAX0OUMb NO 2PAPUKY
@dyuKyuu HauboabuiUe U
HaumMeHbuue 3HAYeHUs1,

cmpoumu 3CKU3 epagpuxa gyuxkyuu,
yooenemeopsroujel
npUBeOeHHoOM) HAOOpy YCI08Ul
(npomesrxcymku
603pacmanus/yovl8aHus,
3HaueHue QYHKYuU 8 3a0aHHOU
mouKe, Mmo4KU IKCMPemMymos,
ACUMNMOMbl, HYIU QYHKYUU U
m.o.);

peuiams ypasHerus, npocmeuiuiue
cucmemul ypagHeHUll, UCNOIb3YS
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MPUMEHSTH IPU PELICHUU 3a]1a4
npeobpa3oBaHus rpaduKoOB
byHKIM;

BJIAJCTh MOHSATUSIMHU YHUCIIOBas
MOCJIeIOBATEIBHOCTD,
apudmeTnyeckas u
reoMeTpuyecKas mporpeccusi;

MPUMEHSTH TP PEIICHUH 337129
CBOWCTBA U IIPU3HAKU
apupMETHICCKON U
r€OMETPUYECKON MTPOTPECCH.

B nosceonesnoti socuznu u npu
usyweHuu Opyeux yueoHvix
npeomemos:

— ompenenaTh 1o TrpadukaMm u

UCIIOJIB30BaTh  JUISL  pELICHUS
IPUKJIAJHBIX 3aJa4  CBOMCTBA
peanbHbIX IIPOLIECCOB U

3aBUCUMOCTEH (HauOoIbIINE WU

HavVMEHbILINE 3HAYEHUA,
MPOMEKYTKA  BO3pacTaHus U
yOBIBaHUS byHKIUY,

MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
aCUMIITOTBI, TOYKH Tieperuoa,
NEPUOJ U T.11.);

UHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM

MIPAKTUYECKON CUTYALNH;.

ONpeAENITh N0 rpadrkam
MIPOCTENIINE XaPAKTEPUCTUKHU
NEPUOJUYECKUX MPOLECCOB B
OMOJIOTHH, IKOHOMUKE, MY3bIKE,
PaIuOCBsI3U U Jp. (aMIUIUTY/IA,
MEepUOA U T.11.)

ceolicmea QyHKYuil u ux
epaguxos.

B noeceonesnou scusnu u npu

u3yueHuu opyeux yueoHvix
npeomemos.

onpedensimv no epaguxkam u
ucnonv3osams 0Nl peuleHusl
NPUKTIAOHBIX 3a0a4 CB0UCMBA
PeabHbIX npoyeccos u
3asucumocmell (Hauborvuuue u
HaumeHbuue 3HaueHusl,
NPOMEIICYMKU — BO3DACAHUSL U
yobleaHus dyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumnmomst, nepuoo u m.n.);
UHMepnpemuposams C8olicmea 8
KOHmeKcme KOHKDPEMmHOLl
NPAKMUYECKOU CUMYyayuu;

onpeoensams no epaguxam

npocmetiuiue XapaKmepucmuKku
NepuooUHecKux npoyeccos 8
buonoeuu, IKOHOMUKe, MY3bIKe,
paouocessu u op. (amniumyoa,
nepuoo u m.n.);

6ra0emob NoOHsImuemM AcCUMnmMomasl u

YyMemb e20 NpuMeHsIms npu
peuenuu 3a0ad;

NPpUMEHANb Memoovl peuerHuA

npocmeuux
ougpepenyuanvbHvix ypasHeHul
nepeo2o u Mopoco NOps0Ko8

Inemenm
bl
mamemam
UYecKozo
ananusza

Bianers moHsaTHEM OECKOHEYHO
yOBIBaroOII[asi TeOMETpUIECKast
MPOTPECCHs U YMETh IPUMEHSTh
€ro MpHu pelieHuH 3a1a4,;

MPUMEHSTD TSI pEIICHUS 3a/1a9
TEOPHIO TIPEJICTIOB;

BJIAJETHh NOHATUSIMHA OECKOHEUYHO
0oJIbIIIME M OECKOHEYHO MAJIbIE
YHCJIOBLIE ITOCIIEN0BATEILHOCTH

Onepupoeamb NOHAMUAMU.

NPoU3800HAsL PYHKYUU 8 MOYKeE,
KacamenvbHas K 2paguxy
@yHKYUU, NPOU3BOOHAS

dyukyuu,;

6blHUCTIAMDb I’lpOl/lS’GOOHy}O

0OHOUIeHA, MHO2OU/IeHA,
K8AOPAmMHO20 KOPHS,
NPOU3BOOHYIO CYMMbBL (DYHKYULL,
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¥ YMETh CpaBHHBATh
OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJIble
II0CJIENOBATEILHOCTH,

BJIAACTDb INOHATHUAMUA: IIPOU3BOAHAS

(GYHKIMY B TOUKE, MPOU3BOIHAS
dyHKIHY;

BBIYHCIISITH MIPOU3BOTHBIC
AIIEMEHTApHBIX (QYHKIUH U HX
KOMOMHAITHIA;

uccienoBaTb  (QYHKIUM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI;
CTPOUTH IPa(PUKU U IPUMEHSITH K
pELIeHUIO 3a7a4, B TOM YHUCIE C
napameTpoM;

BJIQJIETh TMOHSATHUEM KacaTeJabHas
K Tpaduky GYyHKIMM U YMETh
OPUMEHATh €ro IpHU pPELIECHUU
3ajady;

BJIAJIETh MOHSATUSMU
nepBooOpa3Has byHKUHS,
ONPEIECIICHHBIA NHTETPA;
IIPUMEHATh TeopeMy HproToHa—
JlelOHUIIA U ee CIEACTBUA UIA
peleHus 3a1au.

B noeceonesnoti srcusnu u npu

usyueHuu Opyeux yueoHvix
npeomemos:
periaTh MPUKIAAHBIC 3aJa4ydl U3

ouosioruu, GUBUKH, XUMHH,
SKOHOMUKHU u JIPYTHX
IPEIMETOB, CBsI3aHHBIC c

UCCIIEJOBAHUEM XapaKTEPUCTHUK
IIPOLIECCOB;
MHTEPIIPETUPOBATH MOJyYECHHBIE
pe3yJIbTaThl

BbIYUCTIAMD npPoOU3B00HbIE
INEeMEHMAPHbIX (QYHKYUU U UX
KOMOUHayutl, UCNOIb3Y5
CNpasoyHble Mamepuaisl;
uccneoosamsv 6  NPOCMENUUUX
cayyasix QyHrkyuu Ha
MOHOMOHHOCHIY, HAaxoo0umb
Haubonbwiue U HauMeHbulue
3Ha4YeHusi @QYHKYUl, Ccmpoums
epaghuxu MHO20Y]IEHO8 u
npocmeuuux PAYUOHATLHBIX
@YHKYUti ¢ UCNOIb30BAHUEM
annapama  Mamemamuyecko20
ananuza.

B nosceonesnoui srcuznu u npu

u3yueHuu opyeux y4eoHvix
npeomemoas:

pewams NPUKIaoHble 3a0ayu U3

buonocuu, GusuKy, XUMUl,
SKOHOMUKU U OPYUX
npeomemos, cés3aHHbvle C
ucciedo8anuem XapaKmepucmux
PeanbHblX NPOYeccos,
HAxocoeHuem HaudoIbuux u
HAUMEHbUUX 3HAYCHU,
CKOPOCMU U YCKOPEHUSL U M.N.;
UHMePnpemuposams
NOJy4eHHble pe3yibmanmol,

Cc80000HO 61a0emb
CMAaHOaApMHbIM annapamom
Mamemamu4yecko20 aHanu3a Os
BbIYUCTCHUS NpoU3800HbIX

@yHKYUU OOHOU NepemMerHOlL;
C80000HO NPUMEHAMb annapam
MaAMemMamuyecko20 aHaiusa Ojis

ucciedoB8anus @yrKyui u
nocmpoenus 2paguxos, 8 mom
yucre UCc1e008ans. Ha
8BINYKILOCNb,

onepuposamu noHAmMuUeMm
nepeoobpasHou  Qyukyuu 0

peuleHus 3a0au;
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oénadems OCHOBHbIMU
ceedeHusAmMu 00  ummezpae
Hviomona—Jleiibnuya u  ezo
npocmetuux NPUMEeHeHUsIX,
onepupoeams 6 CMAHOAPMHBIX
cumyayusix npoU3800HbIMU
8bICUUUX NOPSOKOS;

yMemb NPUMEHAMb NPU peuleHuU
3a0a4 Cc6olUcmea HenpepbleHbIX
dyukyuil;

yMemv NPUMEHAMb NPU peuleHuU
3a0ay meopemul Betiepuumpacca;
ymembw 8LINOJIHAMb
NpUOIUdICEHHbIE BbIYUCTICHUS
(Memoobl pewienuss ypasHeHuil,
BbIYUCTICHUS OnpeoeseHH020
uHmezpana);

yMemv NPUMEHAMb NPULONHCEHUE
NPOU3BOOHOU U ONPedenNeHHO20
uHmezpana K peuwieHuro 3a0ay

ecmecmeOo3HarUA,;
ena0emov  NOHSAMUSIMU emopas
np01/l3800H(Jﬂ, BbINYKJIIOCNb

epaguxa @QyHKkyuu U  ymems

ucciredogams  (QYHKYUO — Ha
8bINYKIOCHb
Cmamuc | OnepupoBaTb OCHOBHBIMU Hmemo npeocmasieHue 0
muka u OIUCATEIIbHBIMU OUCKDEMHbIX U  HENpPepblGHbIX
’:e;‘;l; ”'::Ho XapaKTEPUCTHKAMH YHCIIOBOTO CYUAUHBIX BENUYUHAX u
cmeti, Habopa, NOHITHEM I'eHepaibHas pacnpeoeneHusx, 0
[—— COBOKYITHOCTbH U BBIOOPKOH U3 He3a8UCUMOCMU CYYAUHBIX
Kombuna HEE, BEeIUYUH,
mopuxa OIICpUPOBATH MOHSATHUSMMU: umemas npeocmaeieHue 0
4acTOTa U BEPOSITHOCTh COOBITHS, MAMeMamuyeckomM OHCUOAHUU U
CyMMa 17t IIPOU3BEJIEHNE oucnepcuu CyyanHvlx 6eIUYUH;
BCpOHTHOCTeﬁ, BBIUHUCJIIATH umems npeacmagﬂeyue o)
BCPOATHOCTHU CO6BITI/II71 Ha OCHOBC HOPMATIbHOM pacnpeaeﬂeyuu u
IIoACYCTa 4HcCjia HCXO0J0B, npumepax HOPMAJIbHO
BJIAZICTh OCHOBHBIMH ITOHATHUSIMHU pacnpeoeieHHbLX CYVYAUHBIX
KOMOMHATOPUKH U yMEThb UX GeNUYUH,

IPUMEHATH IIPU PELICHUH 3a/1a4;
UMETh  TMpeJCTaBlIeHHEe 00
OCHOBAX TEOPHUH BEPOATHOCTEM;

NOHUMAmMb Cymbs 3aKOHA OobUIUX

uyucea u 6bl60p0’{H020 memooa
U3MepeHUsl GBPOﬂmHOCmelZ,'
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HMCTb NpeaACTaBICHUC 0)
AUCKPCTHBIX W HCIIPCPBIBHBIX
CﬂyqaﬁHBIX BCIIMYMHAX u

pacIpeneieHusXx, 0
HE3aBUCUMOCTHU CIIy4alHBIX
BEJINYMH,;

MMETh IIPEICTABIICHUE 0

MaTEMaTUYECKOM OKHJIAHUHA U
JTUCIIEPCUM CITyYalHbIX BEJINYMUH;
UMETh IIPEICTABIICHNE 0
COBMECTHBIX  pacHpeIesICHUsIX
CIIy4ailHbIX BEJINYMH;

MMOHUMATh CYTh 3aKOHA OOJBIIMX
yycenl W BBIOOPOYHOTO METOJa
M3MEPEHNS BEPOSITHOCTEMN;
UMETh IIPEICTABIICHUE 0
HOPMAJIBHOM DPaclpeleIeHuu |
npuMepax HOPMAJIBHO
pacupesiesieHHbIX  CIy4YalHBIX
BEJINYMH;

MMETh IIPEACTABIICHHE 0
KOpPpEIALINU CITy4aHBIX
BEJIMYMH.

B nosceonesnoti srcusnu u npu

usyweHuu opyaux npeomemos:
BBIYKMCIIATh WU  OIICHHBATh
BEPOSITHOCTH cOOBITHI B
pEAIbHOM KU3HU;

BBIOMpATh METOIBI MTOIXOIAIICTO
NOpeicTaBlieHuss U 00pabOTKu
JTAHHBIX

umMemov npeocmasiieHue 00 yCilo8HOU
8ePOAMHOCMU U O NOJIHOU
8EPOAMHOCMU, NPUMEHAMb UX 8
peuenuu 3a0a4;

umMemsb NpedCmasieHue 0 8ANCHbIX
YACMHBIX 8UOAX pacnpedeneHull
U NPUMEHAMb UX 8 peuleHUU
3a0a4,

—  umemo npeocmaenenue 0
KOppenayuu Ciy4aiHblX 6eIUudUH,
0 JIUHEUHOU pecpeccuul.

B nosceonesnoil scuznu u npu
U3yueHuu opyaux npeomemos:

— BBIMUCTAMb  UIU  OYEHUBAMDb
gepossmHocmu  codvimuii. 8
PeanvHOU HCUIHU,

— 8vlOUpamsb n0OXo0sauUe Memoobl
npeocmaenenuss U 0opabomxu
OAHHBIX;

YMemb peuams Hecl0HCHble 3a0aiu
Ha npUMeHeHue 3aKoHa OONbUUX
yucesn 8 coyuoo2ul,
Ccmpaxoeanuu,
30pasooxpanenuu, obecneyenHuu
bezonacnocmu Hacenenus 6
Ype3BbILALIHBIX CUMYAYUSX,

umMemyv npedcmasieHue o
YeHmMpAaIbHOU NpedenbHOoU
meopeme;

umMemsv npedcmasieHue o
8b100pOUHOM KOIDhuyuenme
KOppenayuu u JUHeuHol
peepeccuu;

umemyv npedcmasieHue o
CMAMUCMUYecKux 2unome3ax u
npogepke cmamucmuiecKoll
2unomeswl, 0 CMAMUCmuKe
Kpumepusi u ee yposHe
3HAYUMOCTU,

uMemb npedcmasieHue o Ces3u
IMAUPULECKUX U
meopemuyecKux
pacnpeoejieHull,
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uMemsv npedcmasieHue o
KOOUpOBAHUU, OBOUUHOLL 3ANUCH,
0BOUUHOM Oepese;

8adems OCHOBHbIMU NOHAMUAMU
meopuu epaghos (2pag,
sepuiuna, pebpo, cmeneHs
gepuiunbl, Nymo 6 epaghe) u
YyMemb NPUMEHAMb UX Npu
pewenuu 3a0ad;

uMemsv npedcmasiieHue 0 0epesvsix
U ymemuv npuUMeHsAmb npu
peutenuu 3a0ad;

gradems NOHAMUEM C8A3HOCTb U
yMemb NPUMEHAMb KOMIOHEHMbl
CBAZHOCU NPU PeteHUU 3a0al,

yMemb 0cyuecmensims nymu no
pebpam, 06x00b1 pebep u
sepuiun epaga,

umMemov npedcmasieHue 00
IULNEPOBOM U 2AMUTILINOHOBOM
nymu, umems npeocmasieHue o
mpyoHocmu 3a0a4u
HAX0HCOCHUSL 2AMUTIBINOHOBA
nymu,

—  871a0emb NOHAMUAMU KOHEUHble U
cuemmnvle MHONCECMEa U yMems
UX HNPUMEHAMb NpU  peuleHUul
3a0au,

— yMemb  NPUMEHAMb  Memoo
MAMemMamuyeckol UHOYKYUU,
— ymMemb  NPUMEHAMb  NPUHYUN

Jlupuxne npu pewenuu 3a0auy

Texcmoe
vle 3a0auu

Pematp pas3HbIe
MOBBILLIEHHOW TPYAHOCTH;
aHaJM3UPOBaTh YCIOBHUE 3a7auH,
BBIOMpATh ONTHUMAJIBHBIA METOJ
pelleHusl 3aa4u, paccMaTpuBas
pa3IMYHbBIE METOIBL;

3aJlaun

CTPOUTH  MOAENb  PEUICHUS
3aJ1auH, IPOBOJIUTH
JOKA3aTeNIbHbIE  PacCyKIEHUS

IIPU PELIEHUY 33/1a4U;

— Pewame 3a0a4u pasHeix muros,
8 mom 4ucsne 3a0a4u
nosbiweHHoU mpyoHocmu;

— 8bI6UPaAMb OIMUMAbHLIL
mMemoo peweHus 3a0a4u,
paccmampueas passnuyHele
mMmemoobl;

—  Cmpoums MoOesb peweHus
3a0a4u, Npos8ooumMs
dokazamesibHble PaccyHO0eHUus;
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e pewaTh 3agadd, TpeOyromue
nepebopa BapUaHTOB, MPOBEPKU
yCIIOBHi1, BBIOOpa ONTUMAJIBHOTO
pe3yJbTaTa;

® AHAJIN3UPOBATH u
MHTEPIPETUPOBATh TOJYUYECHHbIE
penieHus B KOHTEKCTE YCIIOBUSA
3aJlauM, BBIOMPATh PEILCHUs, HE
POTUBOpEYAINE KOHTEKCTY;

® [EpEeBOAMTh IpPU  PEUICHUU
3aja4l MHPOpPMAIUIO U3 OJHOM
GopMBl  3amuMcu B JPYIYyIO,
UCIIONB3Yysl TP HEOOXOJIMMOCTHU
CXembl, Tabmuubl, Tpaduxwy,
IUuarpaMMal.

B nosceonesnoti socuznu u npu
U3ydeHuu opyeux npeomemos:

— pemiaTh MPaKTUYECKHE 3a/layu U
3a/1auu U3 JPYrux MNpeaMeToB

— pewams 3a0a4u, mpebyrowue

nepebopa sapuaHmMos,
nposepku ycsaosul, sbibopa
ONMMUManbHO20 pe3yanbmama;
aHaAU3upo8aMs U
UHmMepnpemuposame
pe3ynbmamel 8 KOHMeKcme
ycnosuA 3a0a4u, 8b16upame
peweHus, He npomusopeyaujue
KOHmMeKcmy;

nepesooumo rpu peweHuu
3a0a4u UHopMayuo u3 o0Houl
chopMbl 8 Opy2yto, UCMONb3YA
npu Heobxooumocmu cxemeol,
mabauysbl, 2paduKu,
ouazpammel;

B nosceOHe8HOU HU3HU U npu

usy4yeHuu opyaux npedmemos:

peutantv npakmuvieckKue 3a0a4u u

3a0auu U3 Opyeux npeomemos

T'eomemp
us

e Bnagers F€OMETPUYECKUMU
MOHSTUAMU MPU PEIICHUU 3a]1a4
Y TPOBEJICHUU MATEMaTUYECKUX
pacCyKIeHUN;

® CaMOCTOSITCIILHO
dbopMyIUpoOBaTh  ONpEACICHUS

F€OMETPUYECKUX dburyp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX
CBOMCTBAX 51 MpU3HAKaX

reoMerpuyeckux — puryp u
00OCHOBBIBATh WJIM ONPOBEPraTh
HX, 00001I1aTh AN
KOHKPETH3UPOBATh PE3YJIbTATHI
Ha HOBBIX Kiaccax ¢uryp,
OpOBOAUTH B HECJIOKHBIX
ciiyvasix kiaccudukaiuio Guryp
[0 Pa3JIMYHbIM OCHOBAHUSIM;

Hmemv  npeocmasnenue 06
AKCUOMAUYECKOM Memooe;

8n1aodems noHamuem
2eomempuiecKue mMecma moyex 8
npocmpaucmee u ymems

npuUMeHsamob Uux Ol peuleHus
3a0a4,

yMemvb npumeHsamo OJisl peuleHus
3a0ay  ceoucmea NIOCKUX U
08y2PAHHBIX Venos,
mpexepanHo2o yend, meopemvl
KOCUHYCO8 U  CUHYCO8  OJifl

MpexepanHozo yaua,
enaoemv NOHAMUEM
nepneHOUKyIApHoe ceyenue

NPpU3MbL U yMemb NPUMEHSMb €20
npu pewenHuu 3a0a4;

® ICCJICA0BATh YEPTEKHU, BKIIOYAS umemsw npeocmaeienue 0
KoMOMHanuu (GuUryp, M3BJIEKATh, 0BOUCMBEHHOCMU — NPABUTIbHBIX
HHTCPIIPCTUPOBATDH 151 MHO202DAHHUKOB,
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npeoOpa3oBbIBaTh MHGOPMAIIHIO,
NPEICTABICHHYIO Ha YepTekKax;

pemathb 3a/1a4n
T€OMETPUYIECKOTO COJEPKAHUS, B
TOM YHCJIE B CHUTyaIHMsaX, KOrmaa
QITOPUTM PEIICHHS HE CICIyeT
SBHO W3 YCIIOBUS, BBHITIOJHATH

HEOOXOAMMBIE JUISl  pELIeHUs
3aJjaun JIOTIOJIHUTEIHHBIE
HOCTPOCHMSI, UCCIIe1I0BaTh
BO3MOKHOCTb NPUMEHEHUs

TeopeM U GOpMyI JJI pelIeHus
3ajiay;

yMETh dbopMyIUpoBaTh u
J0Ka3bIBaTh ~ T'€OMETPHUUYCCKUE
YTBEPIKICHHS,

BJIAJICTh MOHITHSIMH
CTePEOMETPUH: npu3Ma,
napasuIeIeuIIe]I, nUpaMua,
TETpa’Ip;

UMETh  TPEICTaBICHUS 00
aKkCHOMaxX  CTEPEOMETpUU |

CIENCTBUSAX W3 HUX U YMETh
MPUMEHATh WX TPU PEUICHUU
3ajady;

YMETh CTPOUTH CCUCHUS
MHOTOT'PaHHUKOB C
UCIIOJIb30BaHUEM Pa3IUYHBIX
METOJIOB, B TOM UHCJIE U METOJa
CJIEJIOB;

UMETh IIpeICTaBICHUE 0
CKPEIIUBAIOIINXCSA TPSIMBIX B
IIPOCTPAHCTBE U YMETh HAXOIUTh
yTOJI ¥ pPaCCTOSTHUE MEXKTY HUMU;
IPUMCHSTh TEOPEMBI 0
MapayieIbHOCTH ~ TPSIMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE MPHU
pEIICHUH 3a71a4;

YMETh MMPUMEHSTH TapaJIETHbHOE
POEKTUPOBAHNE TUTST
n3o0paxeHus Guryp;

e1aoemv NOHAMUAMU
YEHMPANbHOe U NapaileibHoe
NPOEeKMUposarue U NpUMeHsIMb
UX npu NOCMpPOeHUU CceyeHull
MHO202PAHHUKO8 Memooom
npoeKyuu,

umems npeocmaenenue 0
paseepmke MHO20ZPAHHUKA U

Kpamuanuem nymu Ha
NOBEPXHOCMU MHO202PAHHUKA,
umemsb npeocmasienue 0

KOHUYECKUX CeUEeHUSX,
umems npeocmasieHue o
KACAowuxcsi chepax u
KOMOUHaQyuu men 6paweHus u
yMemvb  NPpUMEHAMb  ux npu
peuenuu 3a0a4;

NPUMEHSIMb NPpuU peuerHuy 3a0ay
Gdopmyny paccmosinus om moyku
00 NI0CKOCMU,

61a0emsb  pPAa3HLIMU CHOCObAMU
3a0aHUs. NPAMOU YPABHEHUIMU U
yMmemv NPUMEHAMb NPU petdeHuu
3a0au;

NPUMEHIMb NPU peueHun 3a0ay
u  ooxkazamenbcmee — meopem
BEKMOPHBIL  Memoo U Memoo
KOOpOuHam,

umemv  npeocmasieHue 00
akcuomax obvema, NpuMeHsImb

Gopmynol 00vemos
NPAMOY20JIbHO2O

napannenenuneoda, HNpusMbl U
nupamuovl,  mempal’opa  npu
peuteHuu 3a0a4,

NPUMEHAMb meopembl 00
OMHOWEHUAX ~ 00beM0o8  npu
peuenuu 3a0a4;

npumeHams — uwmezpainr  OJis
BLIYUCTEHUS 00vbeM08 u

nogepxﬂocmeii menl  epaueHuUsl,
BblUUCTIEHUA nﬂomadu
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YMETh NPUMEHSTH
NEPHEHAUKYISIPHOCTH TPSIMOM U
TUIOCKOCTH TIPH PELICHUU 3a]1a4;
BIIAJIETh MOHATUSIMU
OpPTOTOHAIBHOE
MIPOEKTUPOBAHNE, HAKIIOHHBIE U
UX TMPOCKIUU, YMETh NPUMEHSATh
TEOpeMy 0 Tpex
NEPHeHAUKYJIIApax MPU pelIeHUU
3azay;

BJIAJIETh MOHSTUSMH PACCTOSTHUE

MEXKTY burypamu B
MPOCTPAHCTBE, oO1uit
MIEPIICHIUKYJISIP JIBYX

CKPELIUBAIOIINXCS TOPAMBIX U
YMETb NOPUMEHATH HUX IIpU
peLIeHuY 3a1ay;

BJIAJIETh MOHATUEM YIOJ MEXKIY
IIPSIMOM U IUIOCKOCTBIO U yMETH
IIPUMEHATh €r0 IPU pPELICHUU
3a1ad4;

BJIAJICTh [IOHATUSMM JABYTPAHHBIN
YIOJl, yTOJI MEXIY IJIOCKOCTIMU,
NEPIEHAUKYIJISIPHBIE  IIOCKOCTHU
U yMeTb IPUMEHATb WX IIpHU
peLIeHUY 3a1ay;

BIIAJICTh IOHATUSAMU IIPU3MA,
napajiejenunes; U HIpUMEHATH
CBONMCTBA IapaJljIeJIenuIlea IIpH
pelLlIeHny 3a1ay;
BIIAJIETh
IIPSIMOYTOJIbHBIN
napajulejenunes; U IPUMEHATH
€ro Ipu pelIeHnH 3a/1a4;
BJIAJICTh NOHATUAMM NHUPAMUJA,
BUABl  NHUPAMUL,  DJIEMEHTHI
IIPABWJIBHOW NMUPAMUIBI U YMETH
IPUMEHATh UX MPU pELICHUU
3a/1ady;

UMETH MPEICTABICHUE O TEOPEME
Oiinepa, IIPaBUJIBHBIX
MHOI'OTPaHHUKAX;

ITIOHATHUEM

chepuueckoco nosca u obvema
Uapos8o2o cios,

umems npedcmaeﬂeﬂue 0
0BUdICCHUSX 8 npocmpancmee.
napaiieitbHom nepeHoce,
cummenpuu OMHOCUMETIbHO
njiockocmu, L}@Hmpa]leOIZ
cummenipuu, nosopomnie
OMHOCUMENbHO npﬂMOZZ,

BUHMOBOU CUMMempUU, YMemb
NPUMEHSIMb  UX NpU  peuleHuu
3a0ay;

umemsb npeocmasienue 0
niowaou OpPMO2OHANLHOU
npoexKyuu,;

umemsb npedcmaenenue 0

MpexZpanHoM U MHO202PAHHOM
yene u NpuUMeHsAmb CE0UCMBA
NJIOCKUX Y2l108 MHO202PAHHO20
yena npu peuwieHuu 3a0ad;

umemy npeocmasieHus 0
npeobpazosanuu noooous,
2omomemuu u ymembp

NPUMEHSAMb  UX NpU  peuleHuu
3a0ay;

ymems pewiamv 3a0a4u  HA

niocKocmu Memooamu
cmepeomempuu,
ymemv  npumeHamv  hopmyvl

00veM08 npu peueHuu 3a0a4
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BJIQJ€Th TOHATHEM  IUJIOIIAIU
MOBEPXHOCTEH MHOTOIPAHHUKOB
U yMETh MPUMEHATH €ro Ipu
pEIIeHUH 3a7a4;

BIIAJICTh MOHATUSMUA Tena
BparieHus (IWINHAP, KOHYC, II1ap
u cepa), X ceyeHHUS U YMETh
OPUMEHSATh HMX TMPU PEUICHUU
3azay;

BJIQ/ICTh MOHATUSMU
KacaTelbHbIC psIMbIe u
IUIOCKOCTU U YMETh NPUMEHSTh
W3 MPU PEIICHUN 33/1a49;

UMETh MPEICTaBICHUS 0
BIIMCAHHBIX W  OINHCAHHBIX
chepax M yMETh NPHUMEHSTh WX
IpU pelIeHUH 3a]1a4;

BJIQJICTh TMOHATUSIMH  OOBEM,
00BbEMbl MHOTOTPAHHHUKOB, TEJ
BpalIeHUs] U MPUMEHITh UX MPHU
pEIICHNY 3a]1aY;

UMETh IpeCTaBICHNE 0
pa3BepTKe MWIMHApPAa W KOHYCA,
IOIIaAN TTOBEPXHOCTH
MWIMHAPA W KOHYyca, YMETh
OPUMEHSITh UX TMPU PEUICHUU
3ajay;

UMETh Ipe/ICTaBlICHUE 0
mwiomaam cpeppl U yMETh
MPUMEHATH €Tr0 TPHU PCEIICHUHU
3azay;

yMETh  peIiaTh 3ajJadyd  Ha
KOMOWHAIIMA MHOTOTPAHHUKOB U
TEJ BpAIICHNUS;

UMETh IIpe/ICTaBIICHUE 0
mojo0Mu B TMPOCTPAHCTBE U
yMETh  peIiaTh 3ajJadyd  Ha
OTHOUIEHUE 00bEMOB u
IIoIaaAe MOBEPXHOCTEN
OoJ00HBIX (UTYP.

B noeceownegnou sxcusHu u npu

U3yueHuu opyeux npeomemos:
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COCTABJISITh C HCIHOJIb30BaHUEM
CBOMCTB Ir€OMETPUYECKUX (UTYP
MaTEMaTUYECKUEe MOJCIHU IS
penieHus 3agad MpakTUYECKOro
XapakTepa M 3a/1ay U3 CMEXHBIX
JTUCLUIUIMH, UCCJIEI0BATh
MOJIyYeHHbIE MOJIeNN U
MHTEPIPETUPOBATH PE3YJIbTAT

Bexkmopuwn
u
Koopouna
mol 6
npocmpan
cmee

BJIaI[eTB INOHATHUAMHU BCKTOPHI U
HNX KOOPIHNHATLI;
YMCTD BBIIIOJIHATH OIICpAlIUH HaI

BEKTOpPAMU;
UCIIOJIb30BATh CKaJIIpHOE
MIPOU3BEJICHUE BEKTOPOB IpHU
pELICHUH 3aa4;

OPUMEHATD ypaBHEHUE
IUIOCKOCTH, bopmyiy

PACCTOSIHUSI MEXJy TOYKaMH,
ypaBHEHHUE c(ephl MPU pelIeHUU
3azay;

MPUMEHATH BEKTOPHI W METO
KOOPJIMHAT B MPOCTPAHCTBE MpHU
pelIeHnu 3a1au

Onepuposams HOHAMUAMU
0eKkapmosvl  KOOPpOUHAmvl 8
npocmpancmee, 8eKmop, Mooyib
BEKMOpA, PABEHCMBO 8EKMOPOS8,
KOOPOUHAMbL ~ 8eKMOpA, — Y20il
MedHcoy BeKmopamu, CKAIApHOe
npouseedeHue 8EKMOpPO8,
KOJLIUHeapHble 86eKMOopbl,

HAxXo0ums pacCmosiHue Mexcoy
08yMs1 MoYKaAMU, cymmy
BEKMOpPO8 U NpouzeedeHue
BEKMOPA HA YUCILO, V2Ol MeNCOY

8eKMopamu, CKANSIPHOE
npouseeoenue,  PAcKiaobleamo
8EKMOP no 08yMm
HEKONTUHEAPHBIM BEKMOPAM,

3a0aeams HIIOCKOCHb
ypasHenuem 6  0eKapmosoll

cucmeme KOOp()MHClm,'

peuiams npocmetiuiue 3a0ayu

86e0eHUeM BeKMOPHO20 ba3uca,

HAX00UMb 0bvem
napanieienuneoa u mempa’opa,
3A0AHHBIX KOOPOUHAMAMU CBOUX

BEPULUH,
3a0asamv NPIAMYIO 8
npocmpauncmee;

HAXo00ums  paccmosiHue  Om
MOYKU 00 NJIOCKOCMU 8 cCucmeme
KOOpOUuHam,

HAxXo00umuv paccmosiHue Mexncoy
CKPEUUBAIOWUMUCS.  NPIMBIMU,
3A0AHHBIMU 8 cucmeme
KOOpOUHam
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Hcemopus
mamemam
UKu

NmeTs mpeacraBiieHHe O BKIAJE
BBIJAIOIINXCS MaTEMaTUKOB B
pa3BUTHE HAYKHU;
IMOHUMAaTh POJIb MATEMATUKH B
pasButuu Poccun

lMpedcmasnaame 8knad
8bI0AOUUXCA MAMEMAMUKO8 8
passumue Mamemamuku u
UHbIX Hay4YHbIX obaacmel;

MOHUMAMb pPOsab MAMEMAMUKU 8
pazsumuu Poccuu

Memoowt
mamemam
uKu

Hcnons30BaTh OCHOBHEIE METOIBI

J0Ka3aTeNbCTBA, POBOINTH
J0Ka3aTeNIbCTBO H  BBITIOJHSATH
OIIPOBEPIKEHNE;

IMPUMCHATb OCHOBHBLIC MCTOIbI
PCHICHMA MAaTCMAaTHYCCKHUX 3a1a4;

Ha  OCHOBE  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B  NIPUPOAE
XapaKTepu30BaTh  KpacoTy U
COBEPLICHCTBO  OKPYXKAIOLIETO
MHpa u ITPOU3BEICHUI
UCKYCCTBA;

IPUMEHATH IpOCTENIINE
OpOrpaMMHBIE  CpeACcTBa U
AJIEKTPOHHO-

KOMMYHHKAI[UOHHBIE ~ CHUCTEMBI

NPH PEIICHUd MaTeMaTHYCCKHX
3a/1ad4;

[I0JIB30BATHCS TIPUKJIAIHBIMH
nporpaMMaMH H TpOrpaMMaMH
CHMBOJIBHBIX BBIYMCIEHAN IS
WCCIIEOBAHUS MATEMATHYECKUX
00BEKTOB

Mcnone3o08ame ocHoOBHble
memoOsl 00Ka3amebCmaa,
nposooums 00Ka3amesn6cmao u
8bIMOMHAMb ONPOBEPHEHUE;
MPUMeHAMb OCHOBHble MemoObl
peweHus mamemamu4yecKux
3000Y;

HO OCHOBE MaMeMamuYyecKux
3aKoHomepHocmel 8 npupoode
Xapakmepu3osame Kpacomy u
CO8epPLEHCMBO OKPYXarouw,e20
mMupa u npoussedeHul
UcKyccmea;

npumeHams rnpocmeliwiue

npo2pammHsie cpedcmea u
3/1eKMpPOHHO-
KOMMYHUKQUUOHHbIE cucmembl
npu peweHuu
MamemMamu4ecKux 3a0a4;

NPpUMEHAMb MamemamuiecKkue

3HAHUSL K UCCNe008AHUIO
OKpYdIcaoweco Mupa
(mooenuposanue GusuuecKux
npoyeccos, 3a0auu IKOHOMUKU)

I'aaBa |. Aareopa 7-9 kiaccoB (moBropenmne) (6 4.)

Conep:xanue y4eOHOro npeamMera

10 kimacc

Monyns «Anrebpa» (136 4.)

JIuHenHbIe ypaBHEHHUS U CUCTEMBI ypaBHEHUN. UMCIIOBBIE HEPABEHCTBA U
HEPaBEHCTBA, TIEPBOI CTETICHU C OJHUM HEU3BECTHBIM. JInHeHAs QyHKIHSL.
KBanparusie kopuu. KBagpatueie ypaBHenusi. KBaapatuunas GyHKIus.
KBanparusie HepaBeHcTBa. CBoiicTBa 1 rpaduku ¢pynkiuu. [Iporpeccun n
CJIOKHBIE ITPOILIeHThl. MHO)kecTBa. Jloruka.
I'aasa 1. Jeaumocthb uncea (11 4.)
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[lonatne nenmuMocTy. [JenmMoCcTbh CyMMBI U TPOU3BEACHUSA. [[eIleHne C OCTaTKOM.
[Ipu3naku nenmumoctu. CpaBHEHMS. PelieHne ypaBHEHHUH B LEJIbIX YNCIIAX.
Iaasa |1]l. MuHorowenbl. Ajreopandyeckue ypaBHenus (17 4.)
MHuorouiiensl ot oaHoU nepemeHoil. Cxema ['opuepa. MHuorousnen P(x) u ero
kopeHb. Teopema besy. Anredpandeckoe ypaBHeHue. ClieICTBUS U3 TEOPEMBI
besy. Penienue anredpandeckux ypaBHEHUN pas3iosKeHHUEM Ha MHOMKUTEIH.
JlenumocTh aBywieHoB XM + 8™ Ha X + 8. CHMMETpUYECKHE MHOTOUYJICHBI.
MHOrouseHs! OT HECKOJIBKUX NEPEMEHHBIX. DOPMyIIBI COKPAIIEHHOTO YMHOKEHUS
Uit ctapmux creneneid. buaom Herotona. Cuctemsl ypaBHEHUH.
I'nmaBa IV. Ctenens ¢ AeiicTBUTEIbHBIM Moka3aTeaeM (11 4.)
JelictBuTenpHbIe yncia. beckoHeuHo yObIBaroIasi rTeOMETpHUIecKas Mporpeccusi.
Apudmernuecknii KOpeHb HaTypaJibHOU cTeneHu. CTeneHb ¢ paluOHAIbHBIM U
JEACTBUTEIBHBIM ITOKA3aTEIISIMH.
I'naBa V. Crenennast pynkmuu (16 4.)
Crenennast pyHKIus, €€ CBOMCTBa U rpaduk. BzanmHo oOpaTHbie GyHKIIUU.
Cnoxnast pynkius. J[pooHo-nuHeitHas ¢hyHKuus. PaBHOCHIIbHBIE YpaBHEHUS U
HepaBeHCTB. MppannoHaneHble ypaBHeHUU. MppanronansHble HEpaBEHCTBA.
I'nasa VI. [loka3aTeabnas pyaxkoun (11 4.)
[ToxazarenbHast pyHKLMS, ee cBolicTBa U rpaduk. [lokazarenbHble ypaBHEHUS.
[Toka3aTenbHble HepaBeHCTBA. CHCTEMBI ITOKA3aTENIbHBIX YPABHEHUN U
HEPABEHCTB.
I'nasa VIL Jlorapudpmuueckas pynkous (17 u.)
Jlorapudwmel. CoiicTBa gorapudmMoB. JlecssTUUHbIE U HATYpaldbHbIE TOrapu(MBbI.
dopmyna nepexona. Jlorapupmuueckas QyHKIus, €€ CBOMCTBA U rpaduk.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHCTBA.
I'nasa VIII. Tpuronomerpudeckue ¢popmyJini (24 4.)
Pannannas mepa yrina. [IoBOpoT TOUkM BOKpYT Hadaia KoopauHar. Onpenenenue
CHUHYCAa, KOCHHYCa U TAHT€HCA yIJla. 3HAKK CUHYyCa, KOCUHYCA U TaHT'€HCA.
3aBUCUMOCTB MEXITY CUHYCOM, KOCHHYCOM M TaHT'€HCOM OJIHOTO Y TOTO K€ yTJIa.
Tpuronomerpruueckue Toxaecrsa. CHHyC, KOCUHYC U TaHIM 1 cC yIJIoB a u -a.
®opmyitbl crnoxenusi. CHHyC, KOCUHYC M TaHT€HC ABOMHOrO yriia. CHHYC, KOCUHYC
Y TAHT'€HC MOJOBUHHOTO yriia. @opmMyibsl npuBeAeHus. CymMMa U pa3HOCTh
cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. [Ipon3BeieHre CHHYCOB U KOCUHYCOB.
I'nasa IX. Tpuronomerpuueckue ypapuenus (21 4.)
VYpaBHeHue cosX=a. YpaBHeHHUE sinX = a. YpaBHeHue tg X=a.
TpuroHomeTpruyeckue ypaBHEHUs, CBOAAIIMECS K anredpandyeckuM. OHOPOIHbIE
Y JTUHEWHBbIEC ypaBHEHUS. MEeTOIbI 3aMEHBI HEU3BECTHOTO U PA3JI0KEHUS Ha
MHOXHUTENU. METO OLIEHKH JIEBOU Y MPABOUW 4YaCTEU TPUTOHOMETPUYECKOTO
ypaBHeHUs. CHCTEMBI TPUTOHOMETPUYECKUX YPaBHEHUH. TpUTrOHOMETpUYECKUE
HEPABEHCTBA.
Pe3eps (5 4.)

Monyns «I'eometpus» (68 4.)
1. BBenenue (akcMOMBbI CTEPEOMETPHUM M MX cieacTBHA). (S 4).
[Ipencrapienue pazaena reoMeTpun — crepeoMeTpun. OCHOBHBIE MOHSITHUS
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CTEpEOMETPUHU. AKCHOMBI CTEPEOMETPUHU U UX CIAEACTBUSI. MHOTOIpaHHUKH: KYO,
napajuieJIenunes], NpsiMOYTOJIbHBIN NapajuleIeuIie]l, pru3Ma, Ipsmas npu3Mma,
MpaBWIbHAs pU3Ma, MUpaMuIa, IpaBUiIbHasd nupamMuaa. MoaennpoBaHnue
MHOTOTPAHHHUKOB U3 Pa3BEPTOK U C MOMOIIBIO TEOMETPHUUECKOTO KOHCTPYKTOPA.
2. ITapajuteJIbHOCTH NPAMBIX U IJI0CKOCcTeM. (19 4). [Tepecekaromuecs,
napajuiebHbIe U CKpelIUBaloIIMecs npsMble B poctpancTse. Knaccudukanus
B3aMMHOTO PACMOJIOKEHHUA IBYX IPSAMBIX B IpocTpaHcTBe. [Ipu3Hak
CKpeIIMBaOMuXcs npsMbIX. [TapamienbHOCTh NPSIMOM U TNIOCKOCTH B
npoctpaHcTBe. Kiaccudukanus B3auMHOTO pacloaoKeHUs MPSMOM U IIIOCKOCTH.
[Ipu3HaK mapayeabHOCTH NPSAMOM U IIIOCKOCTH. [lapannensHoCcTs ABYX
miockoctel. Kimaccudukarys B3anMHOTO PacToIOKEHHS ABYX TUIOCKOCTEH.
[Ipu3Hak mapayienbHOCTH ABYX IUIOCKOCTEN. [I[pu3Haky mapamienbHOCTH IBYX
MPSIMBIX B IIPOCTPAHCTBE.

3. IlepnieHAUKYJISAPHOCTD MPSAMBIX U IIOCKOCTEH. (20 ).

VYron Mexay npsMbIMA B IPOCTPAaHCTBE. IIepneHIuKyIApHOCTD MPSIMBIX.
[leprieHIUKYISIPHOCTD NPSIMOM U TIOCKOCTH. [Ipu3HaK neprneHIuKyIsspHOCTH
NpSAMOM U IIIOCKOCTH. OPTOrOHAIBHOE MPOEKTUpOBaHue. [lepneHaukynsap u
HAKJIOHHAsl. YTOJI MEXAY NPSIMOU U INIOCKOCTHIO. /IByrpanHblil yroi. JIMHeHbIN
yToJ ABYTpaHHOro yria. [lepneHaukynsapHocTh mnockocten. [Ipusnak
MEPIEHIUKYJIAPHOCTH JIBYX IJIOCKOCTEN. PaccTosiHue Mekly TOUKaMu, PSIMbIMU
Y TJIOCKOCTSIMH.

4. Muororpannuku (12 u).

MHororpasHsle yribl. BeITyKIIble MHOTOTPAaHHUKHU U UX CBOMCTBA. [IpaBuibHbIE
MHOTOrpaHHUKH. Llenb: chopMUpoBaTh y ydalmxcs npeAacTaBieHe 00 OCHOBHBIX
BHJIaX MHOTOTPAHHUKOB M UX CBOMCTBAX; PACCMOTPETh IPaBUJIbHbBIC
MHOTOTPaHHUKH.

5.BekTopnbl B pocTpancTie (64).

Bekropsl B ipoctpancTBe. KoyuinHeapHble 1 KOMILJIAHAPHBIE BEKTOPBI.
[TapayutenbHeIN niepeHoc. [lapamienbHoe NIPOEKTUPOBAHUE U €T0 CBOMCTBA.
[TapannensHbie poeKuu MIockux Guryp. M3o0paxkeHue npocTpaHCTBEHHBIX
¢buryp Ha Tuiockoctu. CeueHnss MHOTOTPpaHHHUKOB. VicTopudeckue cBeieHus.
6.IloBTopenue (64)
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11 xnacc

Monyns «Anredpa» (136 4.)
IHoBTOpenue kypca 10 kaacca (12 4.)
I'nasa 1. Tpuronomerpuuyeckue pynkuuu (19 4.)
O6uacTh onpeneneHuss 1 MHOKECTBO 3HAUCHU TPUTOHOMETPUYECKUX QYHKIIUH.
YeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPUUYECKUX HYHKIIUMA.
CpoiicTBa QpyHKIMHU y = cosX U ee rpaduk. CBoicTBa PYHKIMHU y = SINX U €€
rpaduxk. CoiicTBa u rpaduku QyHKIUN y = tgx u y = ctgx. OOpaTHbIe
TPUTOHOMETPUUECKHE (PYHKIUU.
I'nasa II. Ilpou3BoaHasi M ee reOMeTPUYECKHA CMBICJ (22 4.)
[Ipenen nocnenoBarensHocTU. [Ipeaen pynkuuu. HenpepslBHOCTD (PyHKIUY.
Onpenenenue npousBoaHou. [Ipasuna nuddepenurposanus. [IponzBoanas
creneHHOW QyHKIuu. [Ipon3BoHbIe 351eMeHTapHbIX QyHKIMI. [ eomeTpuyueckuii
CMBICJI IPOX3BOTHOU
I'naga III. IlpumeHenre MPOU3BOAHOM K McCaeA0BAHUIO PyHKUMH (16 4.)
Bo3spacranue n yObiBaHue pyHKIIMU. DKcTpeMyMbl pyHKIMU. Hanbosbiee n
HauMMeHbllee 3HaueHus QpyHkuu. [Ipons3BoaHast BTOPOro Nopsaka, BHITYKIOCTb U
Touku niepernda. [locrpoenue rpadhukoB QyHKITUI.
I'nasa IV. IlepBooOpa3nas u unrerpaJ (15 4.)
[TepBooOpaznas. [TpaBuia HaxoxeHus: nepBooOpa3HbIX. [lnomans
KpPUBOJMHENHOM Tparenuu. MIHTerpan u ero BeluuciacHue. BerarciieHue miomaaeu
¢buryp ¢ nomMouIb0 UHTErpanoB. [[puMeHeHe HHTErpaIoB JUIsl peIIeHUs
dbusnueckux 3aaad. [Ipocreiimue quddepenimaibHbie ypaBHEHUS.
I'naBa V. KomOunaropuxa (13 4.)
Maremartnueckast unnykuus. [IpaBuno npousseaeHus. Pazmenienus ¢
noBTopeHusmu. [lepectanoBku. Pazmerenus 6e3 noBropenuii. Coueranus 6e3
noBTopeHuid 1 6uHOM HbtoToHa. CodeTanus ¢ MOBTOPEHUSIMHU.
I'nmaBa VI. JiemenTsl Teopun BepositHocTeit (11 4.)
BepositHOCTh cOOBITHS. ClOXKEHNE BEPOSITHOCTEN. Y CJIOBHAS! BEPOSITHOCTb.
HezaBucumMocTs coObITHil. BEpoATHOCTH TPOU3BEACHUS HE3ABUCUMBIX COOBITHH.
®opmyna bepnyim.
I'naBa VII. KomimiekcHble unciaa (14 4.)
Onpenenenne KOMIUIEKCHBIX yncen. CI0XKEHNE U YMHOKEHNE KOMIUIEKCHBIX
yuces. KOMIUIeKCHO conpsiKeHHbIE yncina. Moaysb KOMILIEKCHOTO YUCJIA.
Onepanyu BeIYATaHUA U JeNeHus. [ eomeTpuyeckast HHTEpIpeTanus
KOMIUIEKCHOTO yrciia. Tpuronomerpuueckas popma KOMILIEKCHOTO YKCIa.
YMHOKEHHE U ICIEHUE KOMIUIEKCHBIX YHCEII, 3aITUCAHHBIX B
TpuroHomeTpudeckoi popme. @opmyna Myaspa. KBajgpatHoe ypaBHEeHHE C
KOMILUIEKCHBIM HEU3BECTHBIM. [3BIIeUeHNE KOPHS U3 KOMILIEKCHOTO YHUCJIA.
AnreOpanyeckue ypaBHEHUSI.
I'nasa VIII. YpaBHeHMsI 1 HEPABEHCTBA € ABYMS MEePEeMEHHbIMH
JIuHelHbIe ypaBHEHU U HEPABEHCTBA C IBYMsI IIepeMEHHbIMU. HennHernbie
YPaBHEHUS U HEPABEHCTBA C JBYMs IEPEMEHHBIMU. Y PABHEHUS U HEPABEHCTBA C
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JIBYMsI IEPEMEHHBIMU, COAEPKAIINE TapaMETPhI.
HNrorosoe nosropenue (14 4.)

Monayinb «I'eometpus» (68 )

1. KoopauHaTBI TOYKH M KOOPAMHATHI BEKTOPOB NPOCTPAHCTBeE. I BHKeHUs1
(15 4). IIpamoyronpHas cucTeMa KOOpAMHAT B IIPOCTpaHCTBE. PaccTosiHue Mexay
TOYKaMU B ITPOCTpaHCTBE. BekTophl B ipocTpaHcTBe. JliInHa BekTOopa. PaBeHCTBO
BEKTOpOB. C10’)K€HHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha yncio. KoopauHaTel
BekTopa. CKasipHOe Npou3BeAeHUE BEKTOPOB. Llenb: BBeAeHNE MOHATHE
IPSIMOYTOJIBHOM CUCTEMBI KOOPAUHAT B MPOCTPAHCTBE; 3HAKOMCTBO C
KOOPJIMHATHO-BEKTOPHBIM METOJOM PEUICHUS 3a/1ay.
2.1naunap, konyc, map (20 1)
OcHoBHBIE 37IEMEHTHI cepbl U 11apa. BzaumHoe pacnonoxenue chepsl u
IUIOCKOCTH. MHOTOrpaHHUKH, BIIMCAaHHbIE B c(hepy. MHOrorpaHHUKH, ONUCaHHbIE
okoJ10 chepsl. Llunuuap u konyc. Urypsl BpaieHus.
3. O0beM 1 II0MAAL OBEPXHOCTH (23 4).
[Tonsitue o6beMa u ero cBoictBa. O0BEM HUIMHAPA, TPSIMOYTOJIBHOTO
napauienenunena u npusmsl. [punnun Kasansepu. O6beM nupamuasl. O0beM
KOHYCa U yce4eHHOro konyca. OobeM mapa u ero yacteil. [1nomjanp noBepxnoctu
MHOTOI'PaHHHKA, [IWIMH]pa, KOHYCa, yCEYEHHOT0 KoHyca. [liomans noBepxHoctu
mapa ¥ ero yacrei. Llens: cucrematnsanus n3y4eHUs: MHOTOTPAHHHUKOB U TEJ
BpalIeHUs B XOJI€ PEILIECHHUS 3a/1a4 HA BBIYUCIEHUE UX 00BEMOB
IHoBTopenue (10 4.)

TemaTnueckoe MIAHKPOBAHME

10 knacc

Ne Ha3BaHue pasaena KosaunyectBo

n 4acoB

/

n

Monynb « Anrebpay

1 I'masa |. AnreGpa 7-9 kiaccoB (IOBTOpEHME) 6

2 I'mara Il. Jlenumoctsb uncen 11

3 I'maBa 1. MHoOrouJseHHbI. 17
AnreOpandeckue ypaBHEHUS

4 I'maBa IV. Crenenr ¢ IeWCTBUTEIHLHBIM 11
MOKa3aTeJIeM

5 I'maBa V. Crenennast hbyHKIUS 16

6 I'naBa VI. [loka3zaTenbHast GyHKIUS 11

7 I'naBa VII. Jlorapudmudeckas GyHkims 17

8 I'maa  VIIIL. Tpuronomerpuueckue 24
bopMyIIbI

9 I'maBa IX. TpuroHomerpuyeckue 21
ypaBHEHUS
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Monyib «I'eomMeTpusd

1 BBG,I[eHI/IC. AKCHOMEI CTEPCOMETPHH U UX CICACTBUA 5
2 [TapanaenbHOCTh MPSMBIX M TIOCKOCTEHN 19
3 [lepneHANKYISIPHOCTh PSMBIX U 20
IJIOCKOCTEN
4 MHOrOrpaHHUKHU 12
5 BekTopsl B MpocTpaHCcTBE 6
6 IToBTOpeHue 6
11 xnacc
Monynb «Anrebpay
10 IToBTOpenne kypca 10 kimacca 12
11 I'naBa |. Tpuronomerpuyeckrue QyHKIMH 19
12 I'nmaBa I1. [TpousBoanas u eé 22
T€OMETPUYECKUIA CMBICIT
13 I'maa III. [IpumeHeHne MpPOU3BOAHON K 16
MCCIICOBAHHIO (DYHKIIMIMA
14 I'nmaBa 1V. IlepBooOpa3Has u nHTerpa 15
15 I'masa V. KomOunaTopuka 13
16 ['maBa VI. DnemeHTH TEOpHUH 11
BEPOSITHOCTEN
17 I'maa VII. KoMiuiekcHble uncna 14
18 HrtoroBoe noBTopeHue 14
Moayns «I eomerpusi»
7 Meton KOOpAMHAT B  IPOCTPAHCTRBE. 15
JIBr>xeHust
8 [unuugp, KOHyC, map 20
9 OOBEMBI TETT 23
10 O06o061aroniee MOBTOPEHUE 10
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