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HJlaHpreMble Pe3yJAbTaTbl OCBOCHHA yqeﬁﬂoro npeamera

FOTOBHOCTE M CIHOCOOHOCTh OOYYalrOIIMXCS K CaMOpPa3BHUTHIO M CAMOBOCIHTAHHIO B
COOTBETCTBHH C 00IIe4eIOBEYECKHMMHU [IEHHOCTSIMU;

HPaBCTBEHHOE CO3HAHME U ITOBEeHHE Ha OCHOBE I'OTOBHOCTH M CIIOCOOHOCTH BECTH JAMAJIOL C
IOPYTUMHU JFOJBMH, IOCTUTaTh B HEM B3aUMOIIOHUMaHHS, HAaXOAUTh OOILIKE 1IeJTH U COTPYIHUYATh
IUIS KX TIOCTHIKEHHS;

NPUAHSATHE TYMaHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE U J00pOKeIaTeIbHOe
OTHOLLIEHHUE K JIPYTrOMYy YeJIOBEKY, ero MHEHUIO, MUPOBO33PEHUIO;

pa3BUTHE KOMIETEHIIMH COTPYJHUYECTBA CO CBEPCTHHKAaMH, NETHBMH MIIAJIIEro BO3pacTa,
B3pOCIBIME B 00pa3oBaTeNbHON, OOIIECTBEHHO ITONIE3HOM, y4eOHO-HCCIIe0BaTeIbCKOM,
IPOEKTHOM M APYTMX BHAAX JeATETbHOCTH;

TOTOBHOCTh ¥ CIIOCOOHOCTH K 00OPa30BaHUIO, B TOM YKCIIe CaMOOOPa30BaHUIO, HA MPOTSKEHUU
BCel )KM3HH; CO3HATEJILHOE OTHOLIEHHE K HelIPpePEIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIIELIHOM
npodecCHOHANBHOM U 00IIeCTBEHHOH 1eSTeTbHOCTH,

OCO3HaHHBIM BbIOOp Oynaymieidl mpogeccuu Kak MyTh U Crioco0 peanu3alvid COOCTBEHHBIX
JKU3HEHHBIX IIAHOB;

TOTOBHOCTE O0YYaIOLINXCS K TPYA0BOM Mpo(ecCHOHAIBHOM 1eSTeIbHOCTH KaK K BO3MOKHOCTH
y4acTHs B peLlIeHUH IMYHBIX, O0IIeCTBEHHBIX, FOCY 1apCTBEHHBIX, 00IIEHALIMOHANILHBIX IIPo0IIeM;

TOTOBHOCTE K C€amMoOOCITy)KMBaHUIO, BKJIIOUas OOy4YeHHe U BBIOJIHEHHE JOMALIHUX
obsi3aHHOCTEH.

PeryisiTHBHBIE YHHBEpPCAIbHbIE yueOHbIe NefiCTBHSA
BoInyCKHHK HAY4YHTCS

CaMOCTOSITEIHHO OTpPe/IeNsTh LEH, 3a7aBaTh MapaMeTpsl U KPUTEPHH, MO0 KOTOPBIM MOKHO
OIpeaeIuTh, YTO LeIb JOCTUTHYTA;

OIICHHBATh BO3MOJKHBIE IMOCJEACTBUS JOCTHIKEHHS ITOCTABICHHON LeMH B JeATelbHOCTH,
COOCTBEHHOM KH3HH M YXH3HH OKPYKAIOIIUX JIF0JIeH, OCHOBBIBAsACH HA COOOPaXKEHUAX ITUKH U
MoOpaiy;

CTaBUTh U (GOPMYIHPOBAaTh COOCTBEHHBIE 3aJadd B OOpPa30BaTENbHOM JAESTEeIbHOCTH H
KU3HEHHBIX CUTYAIHAX;

OLIEHHBATh PECYPCHI, B TOM YHCIIE BpeMsl U IpyTrUe HeMaTepualibHbIe pecypchl, HEOOXOIUMbIe

IS JOCTUIKEHUS MMOCTABIIEHHOHN LIEIH;



BbIOMpaTh MyTh MOOCTHXKEHUS LM, IUIAaHUPOBaTh pelleHHe [0CTaBIeHHBIX 3ajad,
ONTHUMU3UPYS MaTepUajIbHble U HeMaTepuallbHble 3aTPATHI;

OpPraHU30BBIBaTE 3(Q(EKTUBHBIA IOMCK pPECypCcOB, HEOOXOAMMBIX JUISL JIOCTHIKEHHS
MOCTABJIEHHOM IIEJIH;

COIIOCTABIIATH MOJYYEHHBIN pe3ysbTaT AeITeNTbHOCTH C IIOCTABIEHHON 3apaHee 11ebio.

Ilo3naBaTe/ibHbIE YHHBEpPCaJIbHbIE yUeOHbIe AeHCTBHSA
BbInyCKHHK HAYYHTCS:

UCKaTb U HAXOAMUTh OOOOILEHHBIE CHOCOOBI pelleHMs 3a4ad, B TOM YHCIe, OCYIIECTBIATH
pa3BepHYThIM WHGOPMALIMOHHBIM IMOMCK M CTAaBUTh HA €r0 OCHOBE HOBble (y4eOHBIE H
o3HaBaTeNlbHbIe) 33/1a4H;

KPUTHYECKH OLICHUBATh U UHTEPIPETUPOBATh HHPOPMALIMIO C Pa3HBIX MTO3UIIMH, paclio3HaBaTh
1 (QUKCUPOBATH MPOTUBOPEYHsA B HHOOPMALIMOHHBIX HCTOYHUKAX;

HCIIOJIB30BaTh  pasiU4YHbIE MOJEIBHO-CXEMATUYECKHE CpEACTBAa Uil MPENCTaBICHUS
CYLIECTBEHHBIX CBA3EH W OTHOILICHHUH, a TAK)Ke MPOTHBOPEYHH, BBISIBICHHBIX B UH)OPMALIHOHHBIX
MCTOYHHUKAX;

Haxo[WUTh W TPUBOAWTH KPUTHYECKHE APTyMEHTBbl B OTHOIICHHWHM NEHCTBUWA M CYKICHHU
OpPYroro; CIOKOWHO W pPa3yMHO OTHOCHTBCA K KDHUTHYECKMM 3aMEYaHUsAM B OTHOIICHHH
COOCTBEHHOTO CyKICHHS, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOIO pa3BUTHS;

BBIXOJUTh 3@ paMKd y4eOHOro mnpeaMera W OCYLISCTBIATh IeIeHAIpPaBICHHBIH IOHCK
BO3MOKHOCTEH IS IIMPOKOTO MePEeHOCca CPEACTB U CIIOCO00B ACHCTBHUS;

BBICTPaMBaTh MHAUBUIYAJIBHYIO 00pa30BaTEbHYI0 TPAeKTOPHIO, YIUTHIBAs OIPAHWYEHHs CO
CTOPOHBI IPYTI'MX YYaCTHUKOB H PECYPCHBIE OTpaHUYECHHUS;

MEHSITh M YIEP)KUBATh Pa3Hbie NO3ULUHU B IO3HABATEIbHOM AESTeIbHOCTH.

KomMyHHKaTHBHbIE YHHBepca/bHble y4eOHble 1elcTBHSA
BbinycKHHK HAYYHTCH:

OCYUIECTBIISATH JI€JOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHMKAMH, TaK ¥ CO B3POCIBIMH (Kak
BHYTpH 00pa3oBaTe/bHOM OpraHW3alyH, Tak ¥ 3a ee IpeienamHu), NoAOUpaTs MapTHEPOB IS
JIETTIOBOM KOMMYHHMKAIIMM MCXOJs K3 COOOpa)KeHWM pe3y/bTaTUBHOCTH B3aMMOJCWCTBHSA, a HE

JIMY9HBIX CHMH&THﬁ;



IIPU OCYILECTBICHUH IPYNIIOBON padOThI OBITh KaK PYKOBOIMUTENIEM, TaK U YIEHOM KOMaH/IBI B
pa3HbIX possiX (TeHepaTop uaeH, KPUTHK, UCTIOJHHTENb, BBICTYIIAIOIIMM, SKCIEPT U T.1.);

KOOPAMHUPOBATh M BBINONIHATH pabdoTy B YCIOBUAX pealbHOro, BHUPTYaJIbHOTO M
KOMOMHHPOBAHHOTO B3aMMOAEHCTBHS;

pPa3BEPHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOK TOUYKY 3pPEHHUS C UCIIOJIb30BAHUEM aIeKBATHBIX
(YCTHBIX ¥ MUCHMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH()IMKTOT€HHbIE CUTYallUd U MPeNOTBPAIlaTh KOH(GIHKTEI 10 UX aKTHBHOM

(aspl, BbICTpaMBaTh JENOBYI0 U 00pa3oBaTeslbHYI0 KOMMYHMKALMIO, H30eras JTMYHOCTHBIX

OLEHOYHBIX Cy)K,ELEHHﬁ.

[Inanupyemblie npeaMeTHbIE Pe3yabTAThI

MartemaTHKa: a.ﬂreﬁpa H Ha4Ya/la MaTeMaTH4Y€CKOIo aHaJiu3a, reoMeTpus

Pasnen Il. BeinycKHHK HAy4YuTCS IV. BeInyCKHHK NOJYYHT
BO3MO’KHOCTh HAYYHTHCH
Henn J{ns ycnemHoro npoiomKeHus Jna obecneuernus 603MoHcHOCMU
SBOCRILA o0OpasoBaHus VCNEUHO2O NPOOONAHCEHUA
Tpeeny I10 CTIeIHAILHOCTSIM, CBS3aHHBIM C | 06pa308aHus NO CNEYUATbHOCMAM,
NPUKJIAIHBIM UCTIOIB30BaHUEM CBA3AHHBIM C OCYUjecmeieHuem
MaTeMaTHKH HAYYHOU U UCCNED08AMENbCKOU
OdeamenvHOCmU 8 obaacmu
MAmMemMamuKy U CMENCHbIX HAYK
dnemenmst | — (CBoOOIHO ONEPUPOBATH '| — Onepuposame? noHamuamu:
i o TTOHSATHSIMU KOHEUYHOoe KOHEYHOE MHOXecmso,
MHOMNCECMEB
u MHOYECTBO, 3JIeMEHT MHOXKECTBa, a/1eMeHm MHoXecmaa,
Mamemamuy UOTEHINIRECTON;  Hepeceuctie, NoOMHOXecmeo, nepeceveHue u
ecKoil obvemrHeHHe M PasHOCTE | oGpequHeHUe MHOXECMS,
N02UKU MHO’ECTB, THCIOBEIE MHOXKeECTBA SUCNOOBIE MO CCITEs. F
HA  KOOpPIHHATHOM " i
P HPHMOX, KoopouHamHoU npamod,
OTpE30K, WHTEpBaJl,
ompe30kK, uHmepsarn,
[IOJIyUHTEpBaJ, IPOMEKYTOK C
e :: noayuHmMepaas, NPOMeXymok ¢
BBIKOJIOTOW TOYKOM, rpadudeckoe . .
gblKos1omoli mo4kod,
NpeiCTaBIeHue MHOMKECTB Ha 3
KOOPJIMHATHOM TUIOCKOCTH; Zpagpuyeckoe npeocmasn eHue:,
SR MHOKECTRA MHOMecms Ha KOopOUHamMHoU
nepedYncIeHHEM p| AOCROCII,

! 3necs u nanee: 3HaTh OMpEEEHAE TIOHATHSA, 3HATH H YMETh 000CHOBKIBATH CBOHCTRA (IPH3HAKH, €CJIH OHH €CTh) TIOHATHS,
XapaKkTepH30BaThk CBA3M C APYTHMH MOHATHAMH, MPEACTABIAA OHO MOHATHE KAK YACTh LEIOCTHOIO KOMILIEKCA, HCMOIb30BaTh
MOHATHE W €r0 CBOICTBA NPH MPOBEICHHN PACCY/KACHHUH, 10KA3aTeIbCTE, PELICHHH 3a1a4.

2 31ech W fasee; 3HaTb ONpee/IeHHE NOHATUA, YMETh IOACHATD €r0 CMbIC/, YMETh HCIOJIb30BaTh NOHATHE M €0 CBOHCTBA MpH
MPOBEJIEHHA PACCyKIEHHH, pelIEHHN 3a1ad.
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XapakKTEepHCTHYCCKHUM

CBOWCTBOM;

— OIepupoBaTh MOHSATUSAMH
yTBEpXKICHHUE, OTpHIIaHHE
VIBEPXKACHUSA,  HCTUHHbIE WU
JIOJKHBIE YTBEp)KICHHS, IPHYKHA,
CIIeJICTBME, YACTHBIM  Cilydaid
ob1wero YTBEPXKIAEHUS,
KOHTPIIPUMED;

— TPOBEPSTH IPUHAAJIEKHOCTD
3JIeMeHTa MHOXKECTBY;

— HaXOIHUTh niepecevyeHne u
00beIMHEHHE MHOMKECTB, B TOM
qucle MpeICTaBICHHBIX

rpaduyuecKky Ha YUCIOBOM IPSIMOii
¥ Ha KOOPAMHATHOM IIOCKOCTH;

— TPOBOJHTH J0Ka3aTe/bHbIe
paccyxJeHust s 0DOCHOBaHUsA
HWCTHUHHOCTH YTBEPIKJIeHHUIA.

B noeceonesroii scuznu u npu
UsyueHuu Opy2ux npeomemaos.

— HCIONB30BaTh YUCJIOBBIE
MHOXECTBa Ha KOOPAWHATHOMU
NpsAMOM M Ha KOOPAWHATHOM
[LJI0CKOCTH LTSI OIMUCAHUSA
pealbHBIX IIPOLECCOB U SABJICHHH,

— TPOBOAMTH JoKa3arebHble
pacCyKIeHHUs B  CHTyaLUsAX
[IOBCEIHEBHOM  JKU3HU, TpPHU
pemieHuu 3adad M3 JIpYTUX
IIpeIMETOB

— onepuposamse NMOHAMUAMU:
ymeepxoeHue, ompuyaHue
ymeepHOeHus, UCMUHHbIe U
/IOHCHbIE ymBepHOeHUs,
npuY4uHa, cnedcmaue, YacmHeoil
cay4al obuwjezo ymeepuoeHus,
KOHmMpnpumep;

— nposepames npUHAOAEHHOCMb

anemeHma MHoxecmay;

— Haxodumb nepeceyeHue u
06veduHeHuUe MHoOXecms, 8
mom 4ucne npedcmasneHHbix
2paguvecKku Ha Yucnosol
npAmoU u Ha KoopoOuHamHol
naocKkocmu;

— nposodumes doKazamessHble
paccymwoeHusn 0,149 060cHOBAHUA
UCMuHHOCMU ymaepxcoeHudl.

B noscedHe8HOU #U3HU U npu
usyveHuu opyaux npeomemos:

— UCMNoMs308amMb YUcCnossle
MHOXecmea Ha KoopOuHamHoUl
npamoll u Ha KoopouHamHol
na0CKocmu 015 ONUCAHUsA
peasbHbIX Npoyeccos u AsneHul;

nposodums doKa3amesibHble
paccyxoeHuAa 8 cumyayusx
noscedHesHoU MU3HU, Npu
peweHuu 3a0ay u3 opyaux
npeomemos;

onepuposams NOHAMuUEM
onpeoeneHus, OCHOBHbIMU
gudamu onpeoeneHull,
OCHOBHbIMU suoamu meopem,

HOHUMAMb CYMb KOCBEHHO20
doKazamenbcmea,

Onepuposamb NOHAMUAMU CHEMHOSO
U HeCcHemHo20 MHOM¥Cecmed,

NpUMEHAMb MeMOood
mamemamuieckou UHOYKYuu 0aa
NPOBEOCHUA PACCYHCOCHUN U




00KazamenbCme U Npu peuieHuu
3a0ay.

B noeceoneesnoi sicuznu u npu

U3yueHuU Opy2ux npeomMemos.

UCHOJIb306ANMb MEOPEMUKO-

MHOJMCECMBEHHBIU A3bIK U A3bIK
JI02UKU 0151 ONUCAHUS PeaTbHBIX
npoyeccoe u AeneHutl, npu
peuwieruu 3a0ay4 Opy2ux yueoHvlx
npeomemos

Yucaa u
GLIPANCEHUA

CBoboaHO ONepUpPOBaTh
MOHATHSIMM: HaTypaJlbHOE YHUCIIO,
MHOYKECTBO HATypalbHbIX YHCE,
1IeJI0€ YMCJI0, MHOMXECTBO ILIEJIBIX
9gucell, OOBIKHOBEHHas JIpo0b,
JecsaTHYHas ApoOb, CMeIlIaHHOe
YUCIO, palMOHAIBHOE YHCIIO,
MHOXXECTBO paLHOHaTbHBIX
4HCeJ, MPPALMOHAIBHOE HYHUCIIO,
KOpEHb CTeNeHHu n,
JIEMCTBHUTEIBHOE YUCIIO,
MHOKECTBO JIeHCTBUTEIBHBIX
YHCed, reoMeTpuyecKas
VWHTEpIpeTalus  HaTypajbHBIX,
LIEJIBIX, palMOHAIbHBIX,
JIEeHCTBUTEIbHEIX YUCEIT,
NIOHUMATh U OOBSACHATH Pa3HHILY
MEXKIY MMO3ULIMOHHOM 51
HEIO3ULUOHHOH cucTeMaMu
3aIMCH YHCET;

MEPEBOJUTh 4YHUCIA U3 OJHOM
CACTEMBI  3aluCU  (CUCTEMBI
CUYHMCJICHHS) B IPYTYIO;
IOKa3plBaTh M HMCIOJB30BaTh
NIPU3HAKHA JEITUMOCTH CYMMbI M
MPOU3BEACHUS TIPH BBIOJIHEHHH
BBIYMCIICHUI U pellleHuHd 3a/1ay;
BBIMTOJIHATH OKpyTJIEHHE
palMOHAITBHBIX u
UppaluOHAIbHBIX qUCen C
3aJJaHHON TOYHOCTBIO;
CpaBHUBATh JNeUCTBUTEIIbHBIE
9HCIIa pa3HbIMU CIIoco0aMu;
yIopsA0YMBATh yHCIa,
3alUCaHHbIe B BHUJE

Csobo0Ho onepuposams

NOHAMUAMU. YeNoe YUCO,
0eIUMOCMb YUce,
06bIKHOBeHHAs OpObb,
oecamuuHas 0poow,
PAYUOHANbHOE HUCO,
NpUGIUNCEHHOE 3HAYeHUe YUCa,
yacmes, 0015, OMHOUEHUE,
npoyeHm, noBvIUIeHUE U
NOHUJICEHUE HA 3A0aHHOE YUCTO
npoyeHmos, macuimao,

NpUBOOUMb NPUMEPDLL YUCE]! C

3A0AHHBIMU C8OUCMBAMU
oenuMocmu,

onepuposeamb NOHAMUAMU.

no2apughm vucna,
MpUSOHOMEMPUYECKAA
OKPYIHCHOCHIb, PAOUAHHAA U
2paodycHas mepa yeia, 6eiudunHa
yena, 3a0aHHO20 MOYKoU Ha
MPU2OHOMEMPUUECKOU
OKPYHCHOCMU, CUH)C, KOCUHYC,
MAaH2eHC U KOMAH2EHC Y2108,
UMEIOUJUX NPOUZEONTLHYIO
8EIUYUHY, YUCHA € U T,

8bINOIHAMb apuhmemuuecKue

delicmeus, couemas yCmHbole U
NUCbLMeHHble NpUembl, NPUMEHSA
npu Heobxooumocmu
8bLIYUCIUMENbHBIE YCPOUCMEA;

Haxooumbe 3HA4EeHUs KOPHA

HamypaneHoU CmeneHu, cmeneHu
C PAYyUOHAIbHLIM ROKA3AMETEM,
Jlo2apugma, ucnonv3ys npu
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OOBIKHOBEHHOH U JIeCATUIHOW
Apobu, Yucnia, 3anucaHHble C
MCIOJIb30BaHUEM
apu(MeTHYECKOro KBaJpaTHOTO
KOpHS, KOpHeH cTeneHH OoJblie
2;

Haxoauts HOJ[ u HOK pasubimu
criocobaMu M HUCIONB30BaTh HX
NpH pelleHu: 3a/a4;

BBITNIOJHATE ~ BBIYHCIEHUS U
npeobpa3zoBaHus BbIp@KEHUH,
colepXKalluX  JeHCTBUTEIbHbIE
yuciia, B TOM 4YHCIe KOpPHHU
HaTypaJIbHBIX CTEIEHEeH;
BBITIOJTHATD CTaHdapTHBIE
TOKAECTBEHHbIE Mpeodpa3oBaHus
TPUTOHOMETPUUECKHX,
norapu(pMUYECKHX, CTEIEHHbIX,
UppalMOHAIbHBIX BBIPAKEHHUIM.

B noeceonesHoll dicuzHu u npu

UZYYEHUU OPYeUX NPeOMemos.

BBIMTOTHATH H OOBICHATH
CpaBHEHHUE pe3yJIbTaToB
BBIYMCIIEHUH  NpU  pElIeHUU
IpaKTUYECKUX 3a7a4, B TOM YHCIIe
NpUONMIKEHHBIX  BBIYHCJICHHH,
UCTIONB3ysl  pasHble  CIOCOOBI
CpaBHEHHH;

3aIlUChIBATh, CpaBHMBATh,
OKpYTJISATh YHUCIIOBBIE JlaHHBIE
peanbHbIX BEJIUYWH c

HCIIONB30BaHUEM PAa3HBIX CHUCTEM
H3MEPECHHUA]

COCTaB/IATH U OLUCHHBATh pa3HbIMH

criocobaMu YUCIIOBEIE
BEIpQYKEHUS [IPU peLIeHUH
MpaKTHYECKUX 3a/a4 1 3a1a4 3
NIPYTUX Y4eOHBIX MPEAMETOB

Heobxooumocmu
8bIUUCIUMENbHBIE YCMPOUCMEA,

NOb308aAMbCA OYEHKOU U NPUKUOKOU

npU NPAKMUYecKUx pacyemax,

nposoc)umb NO U36ECIMHLIM

popmynam u npasunram
npeobpazo8arus OYKEEeHHbIX
BLIPANCEHUU, BKTTOUAIOUJUX
cmenenu, KopHu, 102apu@mol u
mpuzoHomempuieckue QyHKyuu,

HAX00UMb 3HAYEHUA YUCTIOBLIX U

OVKBEHHBIX BbIPANCEHULI,
ocyujecmensis Heobxooumsie
nOOCMAHOBKU U NPeobpaz06anus,;

uzobpascamo cxemamudecku
yeoun, 8enuyUHA KOMmMopoz20
gvlpasiceHa 8 e2paodycax — uau
paouanax;

UCNONIL306AMb  NPU  PeuleHuU
3a0ay  mabiauuHvle  3HAYeHUs

MPUZOHOMEMPUYECKUX  DYHKYULL
yenos;

8LINOJIHAMb  NEpPesoo  BeNUUUHDbI
yena u3 pAaouawHou Mepel 6
2paodyCcHyIo U 06pamHo.

B noeceorneHou HCu3Hu u npu

uzyueHuu opyeux y4eoHvix
npeomemos:

8bINONHAM b OEUCBUS C YUCTOBbIMU

OGHHBIMU NPU PeuleHUU 3a0a4
NPaKmuyecko2o xapakmepa u
3a0ay u3 paznuuHsix obracmeu
3HAHULL, UCNONBL3YA NPU
HeobX00UMOCmU CNPABoYHblLe
Mamepuansl U 8bIYUCIUMENbHbLE
VCmpoucmea,

oyenusamo, CPAGHUBANb U

UCNONB308aMb NPU PEULEHUU
NPAaKmMuY4ecKux 3a0ay Yucio6sble
3HAYEHUS PedlbHblX BENUYUH,
KOHKpemHble YUCT08ble
xapakmepucmuku 00vekmoe
OKpYIICaloue20 Mupa,




c80600HO OnepupoBams YUCI08bIMU
MHOJICECMBAMU NPU peUuleHUU
3a0au,

NOHUMAMb NPUYUHBL U OCHOBHbBIE
uoeu pacuupeHus Yucio8bix
MHOJNCECMS,

g1ademsv OCHOBHBLIMU NOHAMUAMU
meopuu 0eaumMocmu npu
peuteHuUu CmaHoapmHelx 3a0ay

umemso bazosvie npedcmasneHus o
MHOMHCECMBE KOMNIIEKCHBIX
yucern,

Cc800600HO BLINONHAMYb
mooicoecmeenHble
npeobpazosanuis
MPULOHOMEMPUYECKUX,
N02aPUPMUYECKUX, CHIENeHHbLX
8LIPAICEHUU,

enadems opmynoii bunoma
Hvromona,

NpUMeHAmMb NPU peueHul 3a0ay
meopemy 0 TUHEUHOM
npeocmasnenuu HO/J;

NpUMEHAMb NPU PeuleHuU 3a0ay
Kumaiickyro meopemy 06
ocmamrax,

NPUMEHAMb NPU PeuleHUU 3a0ay
Manyio meopemy @epma;

YyMemb 8bINONHAMb 3ANUCH YUCIA 8
NO3UYUOHHOU cucmeme
CUUCTEHUSA,

NPpUMEHAMb NPU PeuieHuU 3a0ay
meopemuKo-4uciogsle OYHKYuu.:
YUCTIO U CyMMa Oenumenetl,
pyHryuio Jinepa;

NpUMeHAms NpuU peueHuu 3a0ay
yenHwvie Opoou,

NPUMEHAMb NPU peuleHuu 3a0ay
MHO20UIEHDL C
OeucmeumenbHoIMU U YeabtMu
Ko3¢puyuenmamu;

enaoems NOHAMUAMU NPUBOOUMBLL U
HEeNPUBOOUMbLI MHO2OYIEH U
NPUMEHAMb UX NPU PeuleHUU
3a0au,




NPUMEHAMb NPU PeuleHUY 3a0a4

OcHosHyro meopemy anzebpui,

NPUMEHAMb NPU PetieHuU 3a0ay

npocmenuiue GYHKYUU
KOMANIEKCHOU NePeEMeHHOU KaK

2eomempudeckue
npeobpazoeanus
Ypasnenus CBob6osHO OIepUpOBaThH Pewamp PayUOHATbHbIE,
u TIOHSTUSIMH ypaBHEHHE, nokazameinvHole U
HepaeeHcme
. HEpaBeHCTBO, PaBHOCHJIbHBIE no2apupmuyeckue YpasHenus u
YypaBHEeHWss W  HEpaBEeHCTBa, HepaseHcmaa, npocmetiuiue
ypaBHEHME, SBISFOLIIEECS] uppayuoHanoHele u

CIIE/ICTBHEM APYrOoro ypaBHEHHS,
ypaBHEHHS, PpaBHOCHIIbHBIE Ha
MHOJKECTBE, PaBHOCHIIbHbIE
npeoOpa3oBaHus ypaBHEHUN;
peliaTh pa3Hble BUIbl ypaBHEHUH
H HEPAaBEHCTB U MX CHCTEM, B TOM
YpCIie HEKOTOpBIE YpaBHEHUS 3-i
u 4-ii  cremeHe#, ApoOHO-
paLoHaIbHBIE U
HppallOHAIbHBIE;

OBNaJeTh OCHOBHBIMH THIIAMHU
M0Ka3aTeIbHBIX,

norapuMUYECKHUX,
UppaLMOHANIBHBIX,  CTEIEHHBIX
YpaBHEHMH M HEPaBEHCTB H

CTQHJAPTHBIMH  METOJaMH  HUX
pelleHrid U NPUMEHSTh HX IpH
pelleHUH 3a1a4;

NpUMEHATh TeopeMy besy K
pEIIeHHIO YpaBHEHMIA,
npuMeHsATh TeopeMy Buera s
pelleHrs HEKOTOPBIX YPaBHEHHH
CTETeHH BBIIIE BTOPOH;
[IOHUMATh CMBICI TEOpeM O
PaBHOCHJIBHBIX 7|
HEPaBHOCHJIBHBIX
npeoOpa30BaHUsIX YpaBHEHHH H
YMETb UX J0Ka3bIBaTh;

BIAJeTh METOJaMH  pelleHHS
ypaBHEHWH, HEpPaBeHCTB U HX
CHCTEM, yMeTh BBIOMpATh METO
pellieHrsi 1 0OOCHOBbLIBaTh CBOM
BHIOOD;

MPUSOHOMEeMPUYHECKUE
VDA6HEHUs, HepaseHcmea u ux
cucmemsl;

UCNONB3068aNb MEMOObL peuienHud

ypasHeHull: npueeoeHue K U0y
«npouzeedeHue pasHo Hymo» uill
«YACMHOE PABHO HYNI0», 3aMeHa
NnepemMeHHbIX,

UCNONIL308AMb MEMOO UHMEPBANOE

01 peueHUus HepaseHcms,

UCNONL306aMb epagpuueckui
Memoo  0na  NPUOIUINCEHHO20
peuierus ypasHeHul u
HepaeeHcme;

uzobpasicamo Ha
MPU2OHOMEMPULECKOTU
OKPYIHCHOCU MHOIHCECTNEO
peuleHull npocmenuiux
MpU2OHOMEMPUHECKUX
VPABHEHUI U HePABEHCMS;
6bINOIHAMb ~ OmbOp — KOpHel
ypasHeHuil unu peuwenuil

HepaeeHcme 6 COOmeemcmeuu ¢
OONONHUMENbHBIMU YCAOBUAMU U
02PAHUYEHUAMU.

B noeceornesHoU HCU3HU U NPU

uzyueHuu Opy2ux yieonvix
Npeomemos:

cocmasisimos U peuianov
YpaeHeHus, CUCMeMbl YPABHEeHUU
U HepaseHcmea Npu peuieHuu




HCIIONB30BaTh METOJl UHTEPBAJIOB
I pellieHHs] HEPaBEHCTB, B TOM
qycile ApOoOHO-pAllMOHAIBHBIX H
BKITIOYAIOIIMX B cebst
UppaLMOHalIbHbIEC BbIDAKEHHS;
pemarthb anreOpanyeckue
YPaBHEHHUS M HEPABEHCTBA U HX
CHCTEMBI c napameTpaMu
anreOpanyecKuM U rpaduvIecKuM
METO/IaMH;

BJIAZIeTh  Pa3HBIMH  METOHaMH
NI0Ka3aTebCcTBa HEPABEHCTB;
pelmiaTb yYpaBHEHHMA B ILEJbIX
qHClIax;

u3obpaxaTb  MHOXeCcTBa  Ha
ILIIOCKOCTH, 3a/laBaeMble
YPaBHEHUSIMH, HEpaBEHCTBAMH M
UX CUCTEMaMH;

cBOOOZIHO UCIIOJIb30BaTh
TOXI€CTBEHHbIE ITpeoOpa3oBaHus
IIpd PpEILUEHWH YypPaBHEHUH U
CHCTEM ypaBHEHUHN

B noecednesnoil socusnu u npu

U3YUCeHUU OPY2UX NPEOMemos.
COCTAaBJIATh U pellaTh YPABHEHHUS,
HEpaBeHCTBa, MX CUCTEMBI IpPHU
pelIeHr: 3a4a4 ApYTuX y4yeOHBIX
NpeaMeTOB;

BBITIOJIHSTh OLIEHKY
NpaBIONON00Hs  pe3ylbTaToB,
[OJly4aeMbIX  [pU  peLIEHUU
pasTUIHBIX ypaBHEHHI,
HEPABEHCTB W HX CHUCTEM IIpPH
peLIeHUH 3a7a4 APYTHX Y4eOHBIX
NIpeIMETOB;

COCTaBISTh M peliaTh YpPaBHEHUS
U HEpaBeHCTBa C MapaMeTpamu
OpM peleHuH 3a1ad  JIpYrux
y4eOHBIX ITPEIMETOB,;

COCTaBJIATh ypaBHEHHE,
HEPaBeHCTBO HJIM HX CHCTEMY,
OIKCHIBAOIIIHE peasbHyIo

CUTyallMI0 WIH  TPHKJIATHYIO

3a0ay opyeux VYebHbIX
npeomemos;

— UCNONb308aMb  YPABHEHUS U
HepaseHcmea 0N NOCMPOeHUs. U
uccneodosanus npocmenuux
MaAmMemMamu4ecKux Mooeneu
peanbHbiX cumyayuil unu
NPUKIAOHBIX 3A0aY;

YyMemb UHMepnpemuposams
NONYYEeHHbIU NPU PeUleHUU
VPaeHeHUA, HepageHcmea unu
cucmemol pe3yromam,
oyeHusams e20 npasoonodobue 8
KOHmeKcme 3a0aHHOU PeanbHoll
cumyayuy unu NPUKIAoOHoU
3a0auu;

— ©80600HO oOmnpedenamv mun u
sblbupame  Memoo  peuteHus
NOKA3amenbHbIX u
no2apugmuveckux ypasHeHul U
HEpaeeHcmes,  UPPAYUOHATIbHBIX
YpasHeHul u HepaeeHcms,
MPUSOHOMEMPUUECKUX
ypasHeHull U HepaeeHcms, ux
cucmem,

— ©80000HO  pewamv  cucmembl
JNUHEUHBIX YPABHEeH U,

— pewamso OCHOBHbIE munbi
VPaeHeHuu U  HepaseHcms ¢
napamempamul;

— NpUMeHSAMb NPU peuwleHuu 3a0ay
HepageHcmea Kowu —
bynaxoeckozo, beprynnu;

—  umMembv npeocmasneHue o
HepageHcmeax Meacoy cpeoHUMU
cmeneHHblMU




3aqauy, UHTEPIPETUPOBATH
NOJIyYEHHBIE Pe3y/IbTaThl;
UCTOB30BaTh [IpOrpaMMHBIe
cpencTsa npu pelIeHuu
OT/eJIbHBIX KJIACCOB YPaBHEHUI U
HEPaBEHCTB

Dyuxyuu

Baaners noHATUSIMH: 3aBUCHMOCTh

BEJINYMH, GYHKLUS, ApTyMEHT
3Ha4YeHue QPyHKIHUH, 001acTh
OTpe/IeIEHUS] © MHOYKECTBO
3HaYeHUuN QYyHKUUU, rpaduk
3aBUCUMOCTH, I'pa MK (yHKLINH,
HYJH QYHKIHUH, TPOMEXYTKH
3HAKOIIOCTOSHCTBA, BO3pacTaHHe
Ha YUCIIOBOM IPOMEXYTKE,
yOBIBaHME Ha YHCJIOBOM
IPOMEXYTKe, Haubosbllee U
HauMeHbIllee 3HaYeHue QyHKIUU
Ha YUCIIOBOM IPOMEXYTKE,
nepuoandeckas QyHKIHS,
MepHOJ, YeTHAsl U HeueTHas
(byHKIHA; yMETh TPUMEHSATh 3TH
MOHATHSI TIPH PELIeHHH 3a1ad;

BJIaC€Th MOHATHEM CTCIICHHAsA

(yHKIHUS; CTPOUTD ee rpaduK u
yMeTh PUMEHATH CBOWCTBA
crerneHHON (QYHKLUU ITpU
peLIeHUH 3a/1a4;

BIaAcTh MOHATHAMH ITOKa3aTClIbHad

(YHKLUSA, SKCIIOHEHTA; CTPOUTH
UX rpaKi U yMETh IPUMEHSTh
CBOMCTBA MOKA3aTEIbHON
(YHKIIHH NP peLIeHUH 3a1a4;

BJIAaOECTh NOHATHEM

norapudmMuyecKas QyHKIU;
CTPOHUTH ee rpadHK H YMETh
MIPUMEHSTH CBOWCTBA
norapuMudecKoil QyHKIHUH U
pelIeHUH 3a/1a4;

BiIageTb MNOHATHUAMHA

TPUIOHOMETpUYECKHE DYHKLNH;
CTPOUTH UX rPaUKH U YMETH
NIPUMEHSTh CBOMCTBA
TPUTOHOMETPHYECKUX (YyHKIMH
TIPH pellleHUH 3a1a4;

Onepuposame nowamuamu:
3a8UCUMOCMb BETUNUH, PYHKYUS,
apaymenm u 3uaveHue QyHKyuu,
obracmv onpedenenus u
MHOJHCECMB0 3HAYEHUU DYHKYUU,
epaghux 3asucumocmu, pagux
pyHryuu, Hyau GyHkyuu,
NPOMENCYMKU
3HaKONOCMOsAHCMEA,
803pacmanue Ha YUci080m
npomedcymee, yovieanue Ha
YUCTIOBOM NPOMEINCYIKE,
Haubonouee u HaumeHbuLee
3HaYeHue PYHKYUU Ha YUCTO0BOM
npomescymke, nepuooudeckas
@YHKYUA, nepuoo, YemHas u
HeuemHas pyHKyuu;

onepupos8ams NOHAMUAMU. NPAMASL
u obpammuas
NPONOPYUOHATLHOCb, TUHEUHAA,
K8aoOpamu4Hasl,
Jozapugmuyveckan u
nokazamenoHas QyHKyuu,
MpuU2OHOMempu4eckue QyHKyuu;

— onpedensimv 3HAueHUe GYHKYUU
nO 3HAYEHUl0 apeymeHma npu
PaznuuHbIX  cnocobax  3a0anus
pyHKYUU;

— cmpoume  2pagpuku  U3yHeHHbIX
pyHKyuil;

onuceleams no 2paguxy u e
NPOCMEUUUX CLYHAAX NO
Gopmyne nogederue u ceoucmea
pyHryull, HaxoOoume no epagpuxy
GyHKYyuu Hauborvuwiue u
HauMeHbUlUe 3HAYEHUA,

cmpoums 3CKU3 2paguxa gpyuryuu,
yooenemsopsowen
npuseodeHHomy Habopy ycai06uu
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BJIa/IeTh NIOHSATHEM OOpaTHas
GYHKUIUS; NPUMEHSTH 3TO
MOHATHE NPU PEIleHHH 3a/1a4;

IPUMEHSTH [IPU pellleHUH 3a1a4
CBOMCTBA (DYHKIIWH: YETHOCTB,
MIepUOTUIHOCTH,
OTPaHUYEHHOCTb;

NPUMEHATH NPU PEIICHAH 32134
npeodpa3oBaHus rpauKoB
byHKUMIT;

BJIaJIeTh MOHATUSAMH YHACIIOBasI
[I0CJIeI0BATEIBHOCTb,
apumeTHyeckas u
reoMeTpUdecKas Iporpeccus;

NPUMEHATH NIPH PEIICHUH 3a1a4
CBOMCTBA M MPU3HAKH
apu(MeTH4YeCKoM U
reoOMeTPUIECKON ITPOrPECCHii.

B noecedneenou sxcusHu u npu
usyueHuu Opyaux yueoHvix
npeomemoe:

— ONpemeNniarTh 1[0 rpadukaM

u

HCIIOJIB30BaTh pinIb e pPELIEHHUA
NpHKIaOHBIX  3adad4 CBOMCTBaA

pe€allbHbIX nponeccoB H
3aBUCHMOCTel (HauOonbplIHe H
HauMeEHBIIIHe 3Ha4YCHHUA,
IIPOMEKYTKH  BO3pacTaHusl U
yObIBaHUA byHKIHH,

IIPOMEXYTKH 3HAKOIOCTOSHCTBA,
aCHMIITOTBI, TOYKM mneperuoda,

IIEPUOJ U T.IL.);
— MHTEpNpPeTHPOBaTh CBOKHCTBA

B

KOHTEKCTE KOHKPETHOM

NPaKTUYECKOM CUTYallHu;.

OMpeaeniaTh no rpadukam
IpoCTeiIIIe XapaKTePUCTHKU
[EPHONYECKUX IIPOLECCOB B
OHOJIOruH, YJKOHOMHKE, MY3bIKE,
pazroCBA3U U JIp. (aMILTATYAQ,
NEePUOJ H T.I1.)

(npomedicymku
go3pacmarus/yovi8anus,
3HaueHue QYHKYUU 8 3a0aHHOU
mouke, mo4Ku IKCMPemMymos,
acumMnmomel, HYau QYHKYUU u
m.o.),;

pewams YpasHeHus, npocmeuuue
cucmemvl YpagHeHUll, UCHONb3YS
ceolicmea hyHKYull u ux
epagpuxos.

B noeceoreenou scuznu u npu
UyHeHuu opyaux y4ebHvix
npeomemos:

— onpedenams no zpaguxam u
UCNONb306AMb O PeuleHus
NPUKNAOHbIX  3a0ay  CE0UCmea

PeanbHuix npoyeccos u
3asucumocment (Haubonowiue u
HauMeHbulUe 3HAYeHUA,
NPOMECYMKU ~ 8O3PACTNAHUS U
yovisanus GdyHrkyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,

acumnmomol, Nepuoo u m.n.),;

— UHMepnpemuposams ceoUCmea 6
Konmexcme KOHKPEMHOU
NpaKmu4ecKoi cumyayuu,

onpedename no epaguram
npocmeuuiue XapaKkmepucmuxu
nepuoOUYecKUX NPoOYeccos 8
buonoauu, IKOHOMUKeE, MY3bIKE,
paouoceazu u op. (amnaumyoa,
nepuoo u m.n.),

e1ademsv NOHAMUEM ACUMIIMONbL U
ymems e20 NpuUMeHAmMs Npu
pewieHuu 3a0ay;

NPUMEHAMb MEMOObl PeUeH U
npOCmMeuuiux
oughhepenyuansvrvix ypagHeHull
nepe02o U 6Mopoco NOPAOKO8

Daemenmoi
Mamemamu

Brnazets nousitueM 6eCKOHEUHO
yObIBarolasi reoMeTpuYecKas

Onepuposams NOHAMUAMU.
Npou3s00Has YHKYUU 8 mouKe,
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HYeCcKo2o
ananusa

MPOrpeccHst ¥ yMeTb IPUMEHSATh
€ro NpH peleHn! 3a1ad;

IIPUMEHATE 115 pelIeHUA 3a1a4

TEOPHUIO ITPEEIIOB;

BJIAJIETh MIOHATHIMH O€CKOHEYHO

OosblIne U OECKOHEYHO Mable
YHCIIOBEIE ITOCIE0BATEILHOCTH
¥ YMETb CPaBHUBaTh OECKOHEYHO
Ooabmme 1 6eCKOHEYHO MaJible
MocJieIoBaTeIbLHOCTH;

BJIAACTh IMOHATHAMMA: IPOKU3BOJHAA

(GYHKIIMH B TOUKE, TPOU3BOIHAS
byHKLHH;

BBIUUCIIATH IPOU3BOIHEIE
3JIEMEHTApHBIX (QYHKIMA M WX
KOMOHMHaIHH;

UcCIe0BaTh byHKIUU Ha
MOHOTOHHOCTE ¥ 3KCTPEMYMEI;
CTpOUTH TpadUKku ¥ TPUMEHSTH K
pEIIeHUIO 3a/a4, B TOM YHCIE C
nmapaMeTpoM;

BJIaJIETh MIOHATHEM KacaTellbHas K
rpapuky QYHKIMM U yMeTb
NPUMEHATh €ro IpH pPeUICHUU
3aj1a4;

BJIaJIeTh TOHATHSIMHA
nepBooOpa3Has byHKIMs,
oTIpefieNIeHHBIN HHTErpall;
npuMeHsITh TeopeMmy HbloToHA—
JleiiOHUIIa ¥ ee CJIeJACTBUS I
peleHus 3a1ad.

B noeceownesrou srcusnu u npu

u3yyeHuu opyeux y4eoHsix
npeomemos:

peliaTh NPUKIaJHBIE 3aJaud U3
Owomoruu,  GU3MKH,  XHMHH,
IKOHOMHUKH U JPYTUX IPEIMETOB,
CBsA3aHHBIE C HCCIEeIOBaHUEM
XapaKTePUCTHK MPOLIECCOB;
MUHTEPIIPETHPOBATE IMOTyYeHHbIE
pe3ybTaThl

KacamenvHas K 2paguxy
GyHkyuu, npouzsooHan Gyukyuu;

BLIYUCAAM NPOUZEOOHYIO

00HOUIeHA, MHO20Y/IeHA,
K8AOpamHo2o KOPHA,
NPOU3BOOHYIO CYMMbL PYHKYUU,
BLIYUCTAMD NPOU3600HbBIE
INeMEHMAPHBbIX (DVHKYul u ux
KOMOUHAayutl, UCNONBL3YA
CHpPAaeoyHble MAMEPUATLL,
uccnedoeamv 6  NPOCMEUWUX
cayuasx @yHKYUU Ha
MOHOMOHHOCM, Haxoo0ums
Hauborvwue U HAUMeHbuue
3HAYeHUs QYHKyul, CmMpoums
epaguxu MHO2OUNIEHO8 u
npocmeunuiux PAYUOHABHBIX
@yHKYULL ¢ UCNONIL30BAHUEM
annapama — Mamemamuiecko2o
avanusa.

B noeceonesnoit scuznu u npu

uzyueHuu opy2ux y4eoHoix
npeomemos:

peuiams NPUKIAaoHble 3a0adu U3

buonocuu, GusuUKU, XUMUU,
IKOHOMUKYU U OPY2UX NPEOMEMO8,
CBA3AHHbIE C UCCNEO08AHUEM
Xapakmepucmux peanvHuix
npoyeccos, HaxodcoeHuem
HAQUOOILUIUX U HAUMEHBUIUX
3HAYeHUll, CKOPOCMU U YCKOPEHUS
umn.;

UHmMepnpemuposams
nony4eHHble pe3yiomamol;
c60600HO enaoems
CManoapmHouiM annapamom
MamemMamuyecKkozo aHanuza o0
8bIYUCTICHUSA NpPOU3800HBIX
pyHKYUU 0OHOU NEpeMEHHOU,
CcB80OOOHO NpuMeHsmb annapam
MAMeMamu4ecKoco aHanu3a o
uccnedoB8aHus GyHryuil u
nocmpoenus 2pagukos, 6 mom
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wucne uccnedoean s Ha
8bLINYKIOCHIb,

onepupoeambv noHamuem
nepeoobpasHol  yukyuu 011
peuienus 3a0a;

oenadems OCHOBHBIMU
ceedenusmu 06  unmezpane

Heiomona—J/lenibnuya u  ezo
NPOCMEUUUX NPUMEHEHUSX,
onepuposéames 6 CMAHOAPMHBIX
cumyayusx NPOU3BOOHBIMU
8bICULLX NOPSOKOB;

VMemb NPUMEHAMb NPU PetdeHuu
3a0a4 Cce0UCMea HenpepvliGHbIX
dyHryul;

YMemb NPUMEHAMb NPU peudeHuu
3a0ay meopemvl Betiepuumpacca;
ymeno BbINONHAMD
NPUBIUIICEHHBLE BbIYUCICHUS
(Memoobl  pewieHus ypasHeHull,
BbLIYUCTEHUSA onpeoeneHHozo
uumezpana);

yMems NPUMEHANb NPUTONCEHUE
NPOU36OOHOU U ONPEOereHHO20
uHmezpana K peueHuo 3a0ay

ecmecmeo3HaHus,;
enradems  NOHAMUAMU  BMOPAS
npou3eo0Has, 8bINYKNOCb

epaguka QyHkyuu u ymemso

uccneooeams  @YHKyulo  Ha
8bINYKIOCMb
Cmamucmu | OnepupoBaTh OCHOBHBIMHU Hmemo npedcmasneHue o
K #.mcopus OIMCATEe/IEHBIMU OUCKpEeMHbIX U HeNnpepbiHbIX
f’fggﬂﬁjﬁa XapaKTepUCTHKaMH THCII0BOIO cayuaiinwix eenuyuHax u
& Habopa, MOHATHEM reHepasbHas pacnpedeneHusx, )
konbunano COBOKYIHOCTb ¥ BBIOOPKO# U3 He3a8UCUMOCTU CYUATHBIX
puKa Hee; BENUYUUH,
OIepupoBaTh MOHATHUSIMHU: umMeno npedcmasneHue o
4acTOTa M BEPOATHOCTH COOBITHS, MAMeMamu4eckom ONCUOAHUU U
cymma u Npou3Be/ieHHe oucnepcuu CayuanuHbIx 8eIUYUH;
BEPOSTHOCTEH, BBIYMCIIATh umemn npedcmaenenue 0
BEPOSATHOCTH COOBITUM HA OCHOBE HOpMAIbHOM pacnpedeﬂeﬁuu U
noac4yeTra 4ucia HCX00B; npumepax HOPMANbHO
pacnpeoenentblx CAYUAUHBIX
BeUYUH,
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— BIaJIe€Th OCHOBHBIMHU TMOHSITUSIMU
KOMOWHATOPUKH U YMEThb UX
NIPUMEHSTh NPU PelleHuy 3a1ay;

— HMETh NpeICTaBJICHHE 00
OCHOBAX TEOPUHU BEPOSITHOCTEH;

— HUMeTh [peACTaBIeHNE o
JUCKPETHBIX M  HENpepbIBHBIX
Cy4aiHbIX BEJIMUMHAX U
pacnpeneneHusx, 0
HE3aBUCHMOCTH CIIy4alHbIX
BEJIMYHUH;

— HMETH npeacraBjIeHHue O

MaTeMaTHYeCKOM OXHUIaHUU U
OWCTIEPCHH CITy4aiHbIX BEJIHYHH;

— HMEeTh NpecTaBIeHHe 0
COBMECTHBIX  pacrpeleieHusx
CIIy4aWHBIX BEIINYHH;

— TIOHUMAaTh CyTh 3aKOHa OONBIIMX
qucel U BBIOOPOYHOrO MeToja
M3MepeHUsl BEpOSITHOCTEH;

— HUMETh [IpeACTaBIEHUE 0
HOpPMaJbHOM pAaCHpeieiICHUH H
npuMepax HOPMAaJIbHO
pacrnpeneieHHbIX CIIy4aWHBIX
BEIIUYHH;

— HWMETh IpeACcTaBICHUE 0
KOppeldun CIIy4alHBIX
BEJIUYUH.

B noeceounesnoti sicuznu u npu
UzyueHUuU Opy2ux npeomemos.

— BBIYMCIATE  WIA  OLEHUBATh
BEPOATHOCTH COOBITHIA B
peaslbHOM KU3HU;

— BBIOMpaTh METO/bl MOAXOMISALIEro
npencraBieHus H - 0O6paboTku
JIaHHBIX

HOHUMAamMb CYMb 3aKOHA OONbULUX
yucen u 8blOOPOYHO20 Memooa
usMepeHus 8eposmHocmeil;

umems npedcmaenenue 06 Ycio8Hol
8EPOAMHOCMU U O NOTHOU
8EPOAMHOCIU, NPUMEHAMb UX 8
pewenuu 3a0a4,

umems npedcmasneHue 0 6adCHoIX
YACMHBIX BUOAX pacnpedeneHull u
NPUMEHAMb UX 8 peuleHUulU 3a0ay;

—  umems npedcmasneHue 0
KOppensyuu Cay4auHblx 6elUYUH,
0 NUHEUHOT pecpeccuu.

B nosceomnesHou orcuznu u npu
UzyHeHUuU opyeux npeomemos:

— BLIYUCAAMb  UMU  OYEeHUB8AMb
geposmHocmu  cobvimuti 6
PeanbHOU HCU3HU,

—  gblOUpams NOOX0oAUUe MemOoOobl
npedcmaeneHus u obpabomxu
OQHHBIX;

YyMempb peulams HeCI0HCHbIE 3a0aYu
Ha npUMeHeHue 3aKoHa bonvuiux
yucen 8 COYuono2u,
cmpaxoeaHuu, 30pasooxXpaneHulL,
obecneuenuu bezonacnocmu
HaceneHus 8 Ype3BolYauHbIX
CUMYaAYUAX;

umems npedcmasnerue o
YeHmpanvHOU NpedenbHoU
meopeme;

umMems npeocmaesnenue o
8b100pOUHOM KOIPDPuyUeHme
KOppeayuu u TUHetHoU
pezpeccuu,

umems npeocmasieHue o
CMamucmu4ecKux 2unome3ax u
npogepke cmamucmuieckou
2unomesvl, 0 CMamucmuKe
Kpumepus u ee ypoeHe
ZHAYUMOCTU,

umMems npeocmasieHue o Cesa3u
IMAUPUHECKUX U MEOPEMUHECKUX
pacnpeodeneHul;
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umems npedcmaesieHue o
KOOUPOBAHUU, OBOUYHOU 3ANUCU,
080UYHOM Oepege;

81a0emb OCHOBHLIMU NOHAMUAMU
meopuu cpagos (epagh, eepuiuna,
pebpo, cmeneHs BepullitblL, NYMb
8 epagpe) u ymemo npUMeHIMb ux
npu peweHuu 3a0ay,

umMems npedcmasneHue o0 0epesbix u
yMemob NPUMEHAMb NPU PeUeHUU
3a0ay;

gnaoemv NOHAMUEM CBA3HOCHIb U
VYMemb NPUMEHAMb KOMNOHEHMbL
CBAZHOCU NPU PEUEHUY 3a0aY;

yMemvb oCyujecmenims nymu no
pebpam, 06x00b1 pebep u sepuiun
epaga;

umems npeocmaesierue oo
SUNEPOBOM U 2AMUTLIMOHOBOM
nymu, umems npeocmaenexue o
mpyoHOCMYU 3a0a4U HAXOHCOEHUA
2aMUNLMOHOBA NYMU;

—  8nadems NOHAMUAMU KOHEUHbIE U
cuemHbvle MHOJCECmea U ymemsv
UX NpUMeHAmMb NpU pPeuleHuu
3a0au,

— ymMemv  NPUMEHAMb  Memoo
Mamemamuyeckou UHOYKYUU,
— yMemb  NPUMEHAMb  NPUHYUR

Jupuxne npu peuwtenuu 3aoay

Texcmoegsie
3aoavu

Pemats pa3HbIe 3aJla4yM
MOBBIILIEHHOW TPYIHOCTH;
aHAIM3MPOBATh YCJIOBUE 3aladyu,
BbIOUpATh ONTUMAJBHBIA METO.
pelieHusl 3aJa4dd, paccMaTpuBas
pPa3IMYHBIE METO/IbI;
CTPOHUTH MOJIENb
3a/1a4H, [MPOBOJIUTE
JIOKa3aTebHbIe paccyXaeHus
[IpY PELLICHUH 3a1a4H;

pewlath 3aJa4M, TpeOyromIHe
nepebopa BapHaHTOB, IPOBEPKHU
yCIIOBHH, BBIOOpa ONTHMAJIEHOTO
pe3yJibTara;

pelLeHus

— Pewameb 3a0a4u pazHbix murnos,
8 mom Yucne 3a0a4u
nosslweHHolU mpydHocmu;

— 8blbupame oNMuUMansHsIU
mMemo0 peweHus 3a0a4u,
paccmampueas pasnu4Hoie
mMemoobi;

— Ccmpoume mMooenb peweHus
3adayu, nposodume
O0oKazamesbHble paccymoeHus;

— pewams 3ada4yu, mpebyroujue
nepebopa eapuaHmos, NposepKu
ycnosudl, sbibopa
oNMUManbHO20 pe3ynemama;
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® aHAJIU3HPOBATH H
WHTEPIPETUPOBATh TOJYyYEHHbIE
pelIeHUs B KOHTEKCTE YCIOBHS
3a]jaud, BHIOWpATh pelleHHs, He
NPOTHBOpEYallie KOHTEKCTY;

e IIEPEBOJMTH NIPH PEIICHUH 3a/1a4H
uHopmMaluio u3 omaHOK (GOpMEI
3aMHCH B APYTYIO, UCTIONB3YS MIPH
HEe00XOJUMOCTH CXEMBI,
Tabnuikl, rpaduKy, THarpaMMel.

B noeceoHesHoil cu3HU U NpU
U3yHeHuU Opyeux npeomemos:

— pemark MpaKTHYeCKHe 3aJaqyd H
3a]1auy U3 IPYTr'UX IIpeIMETOB

aHanu3uposams u
uHMepnpemuposams
pe3ysnbmamel 8 KOHMEKcme
ycnoseus 3a0a4u, eelbupame
peweHus, He npomusopeYaujue
KOHmMeKcmy;

nepesodums npu peweHuu
3a00a4u UHopmayuro u3 o0Hol
opmbl 8 Opy2yto, UCNoNb3yA npu
Heobxodumocmu cxemsl,
mabauysl, 2paguku,
duazpammeli;

B noscedHe8HOU #U3HU U Npu

u3yv4eHuu opyaux npedmemos:

peuams npaKkmudeckue 3a0adu u

3a0ayu U3 Opy2ux npeomemos

Teomempun

e Bragets reoMeTpHUIecCKUMHU
MOHATHSIMU IIPU PELLIEHUH 33034 U
MIPOBEICHUH  MAaTEMaTUYECKUX
pacCyKAeHUH;

® CaMOCTOSITENBHO (POPMYIIUPOBATh
ONpeJeNeHusT  eOMEeTPUYECKHX
¢uryp, BbIIBUTaTh THUIOTE3BI O
HOBBIX CBOMCTBax H IpHU3HAKax
reOMEeTPUYECKUAX Guryp H
000CHOBEIBaTh WJIHM OIpPOBEprarb
UX, 0000111aTH WA
KOHKPeTHU3UPOBATh  PE3yJIbTAThI
Ha HOBBIX Kiaccax  ¢uryp,
[IPOBO/IUTH B HECJIOKHBIX
ciyvasx Kinaccupukanuo Guryp
10 Pa3JIMYHBIM OCHOBAHUSIM;

® HCCAeA0BaTh YEPTEKH, BKIHOHAS
KOMOWHaIMKU (QUryp, HU3BIEKATh,
HUHTEPHPEeTHPOBAThH u
rpeoOpa3oBeIBaTh HH(OpPMAILIHIO,
MpeCTaBICHHYIO Ha YepTexax;

® pellarh 3aa4¥ TeOMETPUUECKOTO
collepkaHusi, B TOM HYHCIE B
CUTyallusiX, KOTZJa alIropuT™M
peiieHuss He clelyeT SIBHO U3
YCJIOBHSI, BBITIOJTHATH

Hmemv  npedcmaenenue 06
AKCUOMAMUYecKom memooe;

graoems noHAmUeM
2eomempuyiecKue Mecma mo4ex 6
npocmpaxcmee u ymemsn

NpuUMeHAms  Ux O0nA  peuleHus
3aoay,

yMemb NpPUMeHAmMb ONA PeuleHUs
3a0au ceoticmea NIOCKuUxX U
08YZPAHHBIX Y2N08, MPexePAHHO20
yena, meopemel KOCUHYCO8 U
CUHYCO8 OISl MPexXZpaHHo20 yana;
enaoems noHsmuem
neprneHOUKYIApHoe ceyerue
NPUBMbBL U YMEMb NPUMEHAMb €20
npu peuteHuu 3a0a4;

umems npeocmasnenue 0
080UCMBEHHOCMU — NPABUTLHBIX
MHO202PAHHUK OB,

enraoemo NOHAMUAMU

YEHMPAIbHOE U  NAPALIETbHOE
NPOCKMUPOBAHUE U NPUMEHAMb
UX npu NOCMPOEHUU CeyeHUll
MHO202PAHHUKO8 Memooom
npoexyui;
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He00X OIOHUMBIC JJIA PCILICHHUA
3amavyu JONOIHUTCIIbHBIC
IIOCTPOCHNA, HCClIeJoBaTh
BO3MOXKHOCTb IIpPUMCHEHHA

TeopeM U GOpPMYIN A pelIeHus
3aj1ay;

YMETh GopmynupoBath U
IOKa3bIBaTh reoMeTpruiecKue
YTBEPIKICHHUS,

BIIaJIETh MOHSATHAMH
CTepEOMETPHH: Npu3Ma,
napasuiesienunes, MUpaMKa,
TeTpa’ap;

UMETH [peaCTaBICHUs 00
aKkCMOMax  CTEePEOMETpUM |

CIEACTBUSAX M3 HHUX M YMETh
NPUMEHSTE HX TIPU  pElIeHHH
3a]1a4;

yMETh CTPOUTH CedeHHs
MHOTOTPaHHHUKOB G
HCIOJIb30BaHHUEM Pa3IUYHBIX
METO/I0OB, B TOM YMCJIe U MeToja
CIIeJIOB;

HMETh peacTaBlIeHHE 0
CKPEIIMBAIOLIUXCS TPSIMBIX B

[IPOCTPAHCTBE U YMETh HAXO/IUTh
yTOJI K PAaCCTOSIHUE MEXKIY HUMHU;
[PUMEHSATh TEOpPEMBI 0
[apauleIbHOCTA  NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE IPHU
pelleHuH 3a/1ay;

YMETh MPUMEHSAThH NapalijielibHOEe

MPOEKTUPOBaHHE s
nu3zobpakenus Guryp;
yMEThb IPUMEHSTH

NEePIeHIUKYISPHOCTH NPSAMOH U
IUIOCKOCTHU IIPH pELLEHUU 3a/1a4;

umembs npeocmaenerue o
paseepmke  MHO20ZDAHHUKA U
Kpamyvauuiem nymu Ha
NOBEPXHOCMU MHO202DAHHUKA,
umemso npeocmaeneHue o
KOHUYECKUX CeYEHUSX,

umemno npeocmasnenue 0
KACAowuxcs cehepax u

KOMOUHQyuu men epaujeHus: u
ymemb  NPpUMEHAmMb  UX  Npu
pewienuu 3a0ay,

NPUMEHAMb NpU peuleHuu 3a0ay
@opmyny paccmosnus om mouku
00 naocKkocmu;

enaoemov pasHblMu Ccnocobamu
3a0aHUsl NPAMOU YPABHEHUAMU U
yMemb npuMeHAmMs Npu peuleHuu
3a0a4;

NPUMEHAMb NPU PeuteHun 3a0ay u

ookazamenvscmee meopem
BEKMOPHLIU MeMo0d U Memoo
KoopouHam;

umemsv  npedcmaenenue 06
akcuomax obvema, NpuMeHsAMb
Gpopmynb 0bvemos
NPAMOY20716HO20
napannenenuneoa, HpuMvl U
nupamuodvi,  mempasopa  npu
peuienuu 3a0au,

NpUMeHsMb meopemul 06
omHoweHuax  obvemos  npu
peuieHuu 3a0ay;

NPUMEHAMD uHmezpan ons

8bIYUCICHUSA 0bvemos u
noeepxHocmel men 8paAueHUs,
BLIYUCTIEHUA niowaou
cghepuueckozo nosca u obwvema

BJIaAC€Thb IMOHATHAMHA wapoeoeco ClosA,

OpPTOrOHAJIbHOE IIPOEKTUPOBAHUE, umemo npedcmaenerue 0
HAKJIOHHBIE M HX [POEKIIHH, OBUMNCEHUAX 8 NPOCMPAHCMEE:
YMETh IPUMEHATH TEOPEMY O TPEX napaniensHom nepenoce,
NepreHINKYIApax [PU pelIeHuH cummempuu OMHOCUMENbHO
3aj1ay; n10CKOCMU, YEHMPANbLHOU
BJIaZI€Tb MOHATHAMH pPacCTOsIHHE CUMMeEmMPUU, nosopome
MEKIY durypamu B OMHOCUMENBHO nPAMOI,
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POCTPAHCTBE, o0
TIepIIEHIUKYJIAP ABYX
CKPELIMBAIOIIUXCA TMPSAMBIX |
YMETh TNPUMEHATb WX IpH

peLIeHr: 3aa4;
BIafeTh IMOHATHEM YIoJl MeXIy
NPSIMOHA M IJIOCKOCTBIO M YMETh
NPUMEHSTh €ro IpU pelIeHUH
3ajay;

BJIAJIe€Th MIOHATUSMH JBYIPaHHBIH
yroJi, Yroj MEXAY IJIOCKOCTSIMH,
NEePIeHIUKYISPHbIE TUIOCKOCTH U
yMEeTb IpPHUMEHATH HX [pH
pELIeHUH 3a/1ay4;

BIa/ieTb [OHATUSMHU  [pU3MA,
napajuiesiefurnel ¥ TMPUMEHATH
CBOMCTBa mapauiesenunena npu
peLIeHnH 3a/1a4;
BIIA/IETh
OPAMOYTOJIbHBIH
napajijiesieniinel ¥ TPUMEHSTh
€ro MpH peleHruH 3a]a4;

BIAAECTh TOHATHAMH HPAMH/IA,
BUABI  NHUPAMHI,  JJIEMEHTHI
MPaBUIBHOM MUPAMUIBl U YMETh
NPUMEHATh MX T[pPU pEeLICHUH
3ajay;

MMeTh MPe/ICTaBIIEHHE O TeopeMe

[MOHATHEM

Ditnepa, NIPaBUIIBHBIX
MHOTOTpaHHHKAX;
BIaJeTh NOHATHEM IUIOLIAAU

MIOBEpXHOCTEH MHOTOTPaHHUKOB
U yMETh MPUMEHSATH €ero Mpu
peleHny 3a/1ad9;

BIaJIeTh HOHATHAMHU Tena
BpaleHus (LMJIKHAP, KOHYC, map
1 cdepa), UX CEHYEHUS U YMETh
NPUMEHATh WX T[PH PpeUIeHUH
3ajad4;

BJIA/IETh MMOHSATUAMHU KacaTelbHble
npsiMble ¥ TUIOCKOCTH W YMETh
NpPUMEHATh M3 TpPH PpeLIeHHH
3ajay;

MMEThb MpeACcTaBIeHHs] )
BIIMCAHHBIX ¥ OMHMCAHHBIX chepax

BUHIMOBOU CUMMEMPUU, YMemb

NDUMEHAMb UX NPU  PeueHuu
3a0ay;

uMeno npeocmasnexue o
niowaou OpPMO2OHANLHOL
npoexkyuu,

umembs npedcmasneHue 0

MpexepanHomM U MHO202PAHHOM
yene u NpumMeHamv Ceolcmea
NAOCKUX Y208 MHO202PAHHO20
yena npu peweHuu 3a0ay,

umems npeocmaeneHus 0
npeobpaszosanuu nooobus,
20MoOmemuu U ymems NPUMEHAMb
UX NpuU peueHuu 3a0ay;

yMmems pewams 3a0a¥i  HA
nAOCKOCMU memodamu
cmepeomempuu,

ymems  MpumeHsmos  hopmynsl

00veM08 npu peuieHuu 3a0a4
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M YMETb MPUMEHATb WX TpH
pellleHuH 3a7ady;

BIaJeTh  [OHSTUSIMH  00BeM,
00BbeMBbI MHOTOTPaHHHUKOB, TeJll
BpAlLLlEHUss U NPUMEHATb UX MpPU
pelleHHH 3a1ay;

UMETh IpeJICTaBlIeHne 0
pa3BepTKe LMJIMHApPa U KOHYyca,
TUTOIIAH MOBEPXHOCTH
HWIHHApPAa W KOHyca, YMeTh
NPUMEHATh HX TIpPU peLIeHUH
3a1ad;

UMETbH NIPE/ICTaBICHHUE O IIOLIAIH
chepbl U yMeThb NPUMEHATH €ro
TP peLlIeHHH 3a1ay;

yMeTh  pemarb 3aJadd  Ha
KOMOWHALIMM MHOI'OIPaHHUKOB H
TeJ BPALLCHHUS;

HMMETBH Tpe/ICTaBlIeHHe O NOA06uH
B MPOCTPAHCTBE U YMETh pEILaTh
3aJja4yd Ha OTHOILIeHHe 00beMOB U
nJomaneu [TOBEPXHOCTEM
no/I00HBIX QUryp.

B nosceoresHou srcusHu u npu

UzyHUeHUuU Opy2ux npeomemos.

COCTaBJIATE C HCIOJIB30BaHHEM
CBOMCTB reOMETpUYecKUX Guryp
MareMaTU4ecKue MOJelu  Jid
peleHus 3aj1ad PaKTHYECKOIo
XapaKTepa ¥ 3a7a4 U3 CMEXKHBIX
JACLIUILINH, uccieaoBaTh
NOJIyY€HHbIe MOJEIH u
WHTEPIPETUPOBATh PE3YJIbTAT

Bexkmoput u
KoopouHam
bl 8
npocmpanc
mee

Brnagetp NMOHATUSAMH BEKTOPBI H
X KOOP/IMHATHI;
YMEThH BBITIIOJIHATE ONEpalyy Haj

BEKTOpPaMH;

UCIIOJIb30BaTh CKaJIsIpHOE
NPOU3BEACHHE BEKTOPOB  IIPH
peleHuy 3a1a4;

PUMEHSTH ypaBHEHUe
IJI0CKOCTH, HOPMYJITY PacCTOSHHMS
MEXJly TOYKamH, YpaBHEHHe

cepsl py peLICHHH 3a/1a4;

e Onepuposamso

NOHAMUAMU
0exapmoebl  KOOpOuHamel 6
npocmpaHcmee, 6eKmop, Mooyiib
8eKMOpa, pAaeeHCcmeo 6eKmMopos,
KoopouHamel — 6ekmopa, — y2ol
MexHcOy BeKmopamu, CKAISAPHOE
npouzeedeHue 6€KMOpOs,
KOJITUHEApHbIe 8EKMOPbl,

Haxo0ums paccmMosHUe MeHCoy
08yM3L mouxkamu, CYMMY
BEKMOPOE u  npouszsedeHue
8eKMOpPA HA YUCNO, Y20l MeNCOy
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® [IPUMECHATb BE€KTOPHI

U METOJ
KOOpJAMHAT B INPOCTPAHCTBE INpH
pelleHuH 3a1ay

gexmopami, ckansapHoe
npousgedexue,  packaadvl8amo
8eKmMop no osym
HeKONNUHEeaPHbIM BEKMOPAM,

3aoasame NII0CKOCHb
ypaeHeHuem 8  0eKapmoeol

cucmeme KoopouHam;

peuiamsv npocmeiuiue 3a0avu

88edeHUeM 6eKmMopHo20 bazuca;

HAX00UMb obvem
napainenrenuneda u mempasopa,
3A0AHHBIX KOOPOUHAMAMU CEOUX

BepuLUH;
® 3q0asamo NPAMYIO 8
npocmpdaHcmee,
®  Haxo0umv paccmosHue om mouku
0o naockocmu 6  cucmeme
Koopouxnam,
® HAXO0UMb pPACCMOSHUE MENHCOY
CKPeUUBaroWUMUCA  NPAMBIMU,
3a0aHHBIMU 8 cucmeme
KoopouHam
Hcmopus HNwmeTes mpexcraBieHue o Bkiuane | — [Ipedcmasnames 8Kn1ad
‘:amam"“ BBIJAIOLIMXCSL MATEMATHKOB B |  8bI0QIOWUXCA MAMEMAMUKOE 8
Pa3sBUTHE HayKH, passumue mamemamuku U UHbIX
I[IOHUMATh pPOJIb MAaTEMaTHKH B Hay4YHbIX oﬁﬂgcmeﬁ;
passutuu Poccuu MOHUMameb posb MAMEMAMUKU 8
passumuu Poccuu
Memoow Hcronb30BaTh OCHOBHBIE METOBI | — MCN0a16308aMb OCHOBHbIE
 THANERSERE A0Ka3aTeIbCTBa, IIPOBOJUTH memoOodsl 0oKa3amenscmaa,
“ JI0Ka3aTeIbCTBO H  BBIMNOJIHATH nposodums 00Ka3amMesnscmaeo u
OIIPOBEPIKECHUE; 8bIM0/IHAMb ONPOBEPHEHUE;
[IPUMEHATE  OCHOBHBIE ~ METOIBL | —  fhymeHAmMb 0CHOBHbIE MeMOoObI
pelleHus MaTeMaTHYeCKUX 3a1ay; peweHus Mamemamuyeckux
Hg OCHOBE  MaTeMAaTHYECKHX 3a0ay;
SaKOHOMEPHOCTEM B IPHPOAC | _ 5 5cnoge mamemamuyeckux
XapaKTepu3oBaTb  KpacoTy U . e
COBEPILIEHCTBO OKpYIKaromiero 3aKoHoMepHocmeu € Npupo
MHpa U MPOU3BEICHHI UCKYCCTBA; AEPARIRGIPRARN I R asgR e OrT
IPEMEHATS mpocTelime cosepweHcmeo oxpyJicwou,;eeo
MPOrpaMMHBIE cpencTBa 7} Mupa u npou3ssedeHul
37EKTPOHHO-KOMMYHHKAIL[MOHHBIE e 5
P — npu peweruy | TPUMEHAMe npocmedwue

MaTeEMaTH4YECKHUX 3a1a4,

npozpammHsle cpedcmea u
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— IIOJIB30BATBCA IMPHKJIaJHBIMHA 31EKMPOHHO-

NMporpaMMaMid M INPOrpaMMaMH KOMMYHUKQUYUOHHbIE cucmembl
CUMBOJIBHBIX ~ BBIYUCICHUM Ui npu peweHuu Mamemamu4yeckux
MCCIIEZIOBAaHWsA  MaTeMaTH4YeCKUX 3a0ay;

00BEKTOB NPUMEHAMb MamemMamuiecKue

3HAHUA K UCCNEO08AHUIO
OKPYHCAIOUe20 MUpa
(modenuposarue huzuyeckux
npoyeccos, 3a0a4u 5IKOHOMUKU)

Copep:xanune yuebHOro npeamera
10 knmacc
Mopnyns «Anrebpa» (136 4.)
I'naBa 1. Anreopa 7-9 kaaccoB (nmosropenue) (6 4.)
JIuneiinple ypaBHEHUS U CUCTEMBI ypaBHEeHUH. YucnoBble HepaBeHCTBA U HEPAaBEHCTBA, I1epBOi
CTeMeHH C OJHUM Heu3BecTHBIM. JIuHeitHas ¢ynkuus. Kaaparasie kopau. KBagpatHeie
ypaBHeHwus. Kpanpatuunas Qynkuusi. KBagparHbie HepaBencTsa. CBoiicTBa U rpaduxu
dbynkuuu. [Tporpeccuu u crokHble TpoleHThl. MHuoXkecTBa. Jloruka.
I'aasa II. Jeaumocts unce (11 4.)
[Tonsitve nenumocTu. JlemuMoCTs CYMMBI U ITpou3BeaeHus. Jlenenue ¢ octaTkoM. [Ipu3Haku
nenumoctd. CpaBHeHus. PellieHne ypaBHeHU B LIeJIbIX YHCIAX.
I'nasa I1I. Muorounenbl. Asnredbpandeckne ypapuenus (17 4.)
MHorouneHns! oT ogHo# nepemenoi. Cxema ['oprepa. MHoro4nen P(x) u ero kopens. Teopema
be3y. Anrebpanueckoe ypaBHeHue. Crnenctus u3 TeopeMsl bedy. Pemenue anre6pandeckux
ypaBHEHHUH pa3io)keHHeM Ha MHOXKUTENH. [lenuMocTh AByuIeHoB X™ + a™ Ha X + a.
CrMMeTpHUYeCKHe MHOTOWIeHB. MHOTOUIeHbl OT HECKOJIBKUX NepeMeHHBIX. DopMy bl
COKPAIIIEHHOTO YMHOKEHHUS JUIsl cTapiuuX creneneil. bunom HetotoHa. Cuctemsl ypaBHEHUH.
I'naBa IV. Crenenb ¢ AelicTBUTE/IbHBIM NOoKa3aTeaeM (11 4.)
JleiicTBUTENBHBIE UKCTa. beckoHeuHO yObIBaoIas reoMmeTpuyeckas mporpeccus.
ApundmeTHyecKuil KOpeHb HaTypanbHOM cTenieHd. CTeneHs ¢ pallMOHaIbHBIM U
NEHCTBUTEIbHBIM [TOKa3aTEISIMH.
I'masa V. Crenennas ¢pyuxnun (16 4.)
Crenennas GpyHKUMS, ee cBoWcTBa U rpaduK. B3aumuo obparueie ynkunun. CiaoxHas
dbynkuus. IpobHo-muHeiHas QyHKIMs. PaBHOCUIbHBIE YPaBHEHUS U HEPABEHCTB.
WppaumnonaneHbie ypaBHeHUU. MppanmonanbHble HepaBeHCTBA.
['nasa VI. [lokazateabnas pyuxuun (11 4.)
[TokazarensHas dyHkuus, ee cpoicTBa U rpadux. [TokasarensHsie ypaBHeHus. Ilokazarensasie
HepaBeHcTBa. CHCTEMBI TOKa3aTeNbHbIX ypaBHEHHH U HEPABEHCTB.
I'nasa VII. Jlorapudpmuyieckas pynkuus (17 4.)
Jlorapudmer. CBoiicTBa norapu¢moB. JlecsiTHUHBIe U HATypallbHbIe jorapugmel. @opmyia
nepexoza. Jlorapubmudeckas GyHKIUsA, ee cBoiicTBa U rpaduk. Jlorapudmudeckue ypaBHEHUs!.
Jlorapudmudeckue HepaBEHCTBA.
I'nasa VIII. Tpuronomerpuueckue popmy.isi (24 4.)
Pannannas Mepa yria. [ToBopoT To4KM BOKpYT Haqaja KoopauHat. OnpesieeHue cuHyca,
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KOCHHYCA U TaHT'eHca yria. 3HaKH CHHYca, KOCUHYCa ¥ TaHTeHCa. 3aBUCUMOCTb MEX Ty
CHHYCOM, KOCHHYCOM M TAHI€HCOM OJIHOTO M TOTO e yria. T puroHoMeTpuyecKue TOKIecTBa.
CuHyc, KocuHyc U TairM1c yrnoB a u -a. @opMyisl cinoxeHusi. CHHYC, KOCUHYC U TaHT€HC
nBoiHOro yria. CuHyc, KOCUHYC ¥ TaHI'€HC MOJIOBUHHOTO yria. @opmyisl npuBenenus. Cymma
¥ pa3sHOCTh CHHYycOB. CyMMa U pa3sHOCTh KOCHHYCOB. [Ipou3BeieHre CHHYCOB U KOCHHYCOB.
I'nasa IX. Tpuronomerpuyeckue ypaBHenus (21 4.)
VpaBHeHue cosx=a. YpaBHeHHe sinx = a. YpaBHeHHe tg x=a. TpuroHoMeTpuyecKue ypaBHeHuS,
cBojsMecs K anrebpandeckiM. OIHOPOIHBIC U THHEWHbIe ypaBHeHHs. MeToIbl 3aMeHbI
HEHU3BECTHOTI'O U Pa3jI0KEHHUsl Ha MHOXKUTEIH. MeTo ] OLIEHKH JIEBOU U MPaBOM YacTeu
TPUrOHOMETpUUYecKOoro ypaBHeHusl. CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHHIA.
Tpuronomerpuyeckre HepaBeHCTBA.
Pezeps (5 u4.)

Monyns «I'eomeTpus» (68 4.)
1. BBerenue (akcHOMBI CTepeOMETPHH H HX cJieAcTBHS). (S 4).
[IpencraBnenue pasziena reoMeTpuH — crepeomerpru. OCHOBHBIE TIOHATHS CTEPEOMETPHUH.
AKCHOMBI CTEPEOMETPHUH U UX CIeACTBHS. MHOrorpaHHUKHU: Ky0, napajuienenunesn,
NPSMOYTOJIBHBIHN MapalielenuIe], Ipu3Ma, npsMas npusma, npaBuibHas Npu3Ma, IupamMmua,
npaBUIIbHAS MUpaMuaa. MoenupoBaHie MHOTOTPAaHHHUKOB U3 Pa3BEPTOK U C ITIOMOIIBIO
reOMETPHYECKOro KOHCTPYKTOpA.
2. [MapanneabHoeTh NPAMBIX H IU1ocKocTed. (19 4). [lepecekarommecs, napaiensHbIe U
CKpelI1BaroIrecs MpsiMble B mpocTpaHcTBe. Kinaccudukaiys B3aMMHOIO pacrioioKeHH s ABYX
NPSIMBIX B npocTpaHcTBe. [Ipu3HaKk ckpemmBaroImumxcs npaMeix. [lapannensHocTs NpsamMoi u
IUIOCKOCTH B mpocTpaHcTBe. Knaccudukaius B3auMHOT0 paciooKeHus NPIMON U INIOCKOCTH.
Ilpu3nHak mapanienbHOCTH NMPAMOH U IIIOCKOCTH. [ [apaienbHOCTE ABYX IJIOCKOCTEH.
Knaccudukaius B3aiMHOIO pacioiokKeHus AByX MiIockocTei. [Ipu3HaK napamiebHOCTH ABYX
nockocTei. [IpusHaky mapaiieabHOCTH ABYX IPSMBIX B IIPOCTPAHCTBE.
3. [lepneHaAUKYIsIPHOCTH NPSAMBIX H MIockocTe. (20 4).
Vron Mexxay npsMeIiME B ipoctpaHceTse. [lepnenaukynspuocts npaMeiX. [lepnennukynsapaocts
MPSAMOH ¥ MI0CcKOCTH. [Ipu3HaK nepnesauKyIspHOCTH NIPSIMO U II0cKOoCTH. OpTOroHanbHOE
npoeKkTupoBanue. [lepneHauKyIsip ¥ HaKJIOHHAs. YOI MeXy NMPsAMOM H IIIIOCKOCTBIO.
JByrpanHbli yros. JIMHeHHBIH yroa AByTpaHHOro yria. IleprneH UKy JIsipHOCTh MIOCKOCTEMH.
[pu3HaK neprneHAUKyYISIPHOCTH IBYX IIocKocTel. PaccTosiHie MeXly TOUKaMH, IIPSIMBIMA U
MJIOCKOCTSIMH.
4. Muororpannuks (12 4).
MHororpasssle yrisl. Beiykiible MHOTOrpaHHUKHY U UX cBOHcTBa. [IpaBuibHEIe
MHororpanHuk#. [{ens: chopmMupoBath y ydammxcs npeacTaBieHre 00 OCHOBHBIX BUAAX
MHOTOIPaHHHKOB M HX CBOHCTBaX; pacCMOTPETh MPaBHIbHbIE MHOTOIPAHHHKH.
S.BekTopsb! B npocTpaHncTse (64).
BekTtopsl B npoctpancTBe. KosinHeapHble 1 KOMIUIaHapHbIe BeKTOpEI. I1aparienbHbli nepeHoc.
INapannensHoe NPOEKTHPOBaHKE 1 ero cBoicTBa. [lapanienbHbie NPOEKLHH IIIOCKHX Guryp.
N300pakeHne NpoCcTpaHCTBEHHBIX (PUIyp Ha MmiuockocTH. CedyeHuss MHOTOTPAaHHUKOB.
Hcropuyeckue ceeieHus.
6.IloBTOpenue (64)
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11 xmacc

Monyns «Anrebpa» (136 4.)
IloBTopenne kypca 10 kaacca (12 4.)
I'napa 1. Tpuronomerpuuyeckue pynxuuu (19 4.)
O6macTh ompeneneHns  MHOXKECTBO 3Ha4eHU I TpUroHOMeTpruiecKux GyHKuui. YeTHOCTD,
HEYETHOCTb, IEPHOAAIHOCTD TPUTOHOMETpHYECKHX QyHKIUH. CBOMCTBA (PYHKIIMH Yy = COSX H
ee rpaduk. CroiicTBa GyHKLIUH Yy = sinx U ee rpaduk. CBoicTBa U rpauKH QYHKIMN y = tgX U
y = ctgx. OOpaTHble TPUTOHOMETPUYECKUE (YHKIIHH.
I'nasa II. Ilpon3BogHas U ee reoMeTpHYeCKHH cMbica (22 4.)
ITpenen nocnenosarenbHocTy. [Ipenen Gpynkuun. HenpepsiBHOCTs GyHKIMH. Onpeenenye
npousBoaHOi. [IpaBuiia nuddeperunpoBanus. [Ipor3BoHas creneHHON QyHKIAN.
[IpousBomHBIE ATeMEHTapHBIX GYHKIUHA. [ eoMeTpUUYeCKHil CMBICI IPOU3BOAHON
I'nasa IIL IlpumMeHeHHe NPOU3BOAHOMN K HCCJIeJ0BAHHIO pyHKumii (16 4.)
BospacTanue u yobiBanue QyHKIMH. DKcTpeMyMbl GyHkiuu. Hauboneliee u HauMeHblIee
3HaueHus GyHkuuH. [I[por3BOIHAS BTOPOrO MOPSIKA, BEITYKJIOCTh U TOYKH Ieperuda.
[TocTpoenue rpaduxoB QyHKIUH.
[nasa 1V. llepBooOpa3Has 1 uaTerpa (15 u.)
ITepBoobpasnast. IIpaBuna HaxoxaeHus nepBoodpasHbix. [Inomans KpHBOIMHEHHOM TpaIEIHH.
HuTerpan u ero BerduciaeHue. Beraucnenne muomanei GUryp ¢ noMoubio HHTETPaIoB.
TpuMeHeHHe MHTErPAJIOB LIS peleHns Gpusnyeckux 3anad. [Ipocreiimue muddepernnansaeie
YPaBHEHHUH.
I'nasa V. KomGunatopuka (13 4.)
Martematrueckas uHAyKuus. [IpaBuiio npousseneHus. PasMelleHus ¢ MOBTOPEHUSAMHU.
IlepectanoBku. Pasmenierus 6e3 nosropenuii. Coderanus 6e3 moBTopeHui u 6MHOM HbroTOHA.
CoueTanusi ¢ MOBTOPEHUAMU.
I'nasa VI. DiiemeHnThl Teopuu BepositHocTeH (11 4.)
BepostHOCTh coOBITHSL. CliokKeHHe BepOSITHOCTe!. Y cI0BHAs BepOATHOCTh. HezaBrucHMocCTh
coObITHI. BeposATHOCTH MPOKM3BEIeHUS He3aBUCHMBbIX cOOBITHIL. PopMyia bepHyJLiu.
I'nasa VIL Kommiiexkcubie uncia (14 4.)
Onpenenenue KOMIUIEKCHBIX yKcell. CloXeHre 1 YMHOKEHHE KOMITTIEKCHBIX YHCelL.
KoMIieKcHO conpsikeHHbIe Yicia. Moy KOMILIEKCHOTO uKcia. Onepanun BoIYUTaHYS U
nenenus. [ eoMeTpudeckas HHTEPIPETALMS KOMIUIEKCHOTO drcIa. TpuronoMeTpudeckas popma
KOMIUIEKCHOTO 4KcCJia. YMHOKEHHE U JIelleHHe KOMIUIEKCHBIX YHCEll, 3alIMCAaHHBIX B
tpuronoMerpudeckoi hopme. @opmyna Myaspa. KsanparHoe ypaBHeHHE ¢ KOMILIEKCHBIM
HEH3BECTHBIM. M3BlIeueHHE KOPHSA W3 KOMIUIEKCHOTO uucia. AnrebpandecKue ypaBHEHUS.
I'naea VIII. YpaBHeHHs M HEPABEHCTBA C IBYMS NepeMeHHbIMH
JluHeitHble YpaBHEHHUS M HEPABEHCTBA C ABYMs llepeMeHHbIMU. Henunelinbie ypaBHeHUS U
HEpaBEeHCTBA C IBYMsI NIepeMEHHBIMH. Y pPaBHEHHs U HEPABEHCTBA C ABYMs IIepEMEHHbIMH,
colepkaliue napameTpsl.
Hrorosoe nosropenne (14 4.)

Monaynb «I"eometpus» (68 u)
1. KoopanHaThl TOYKH H KOOPAHHATHI BEKTOPOB npocTpancTse. [Buakenns (15 1).
[IpsMoyronbHas cHCTEMa KOOPAMHAT B IPOCTPaHCTBe. PaccTosiHHe MeX Ty TOYKaMH B
npocTpaHcTe. BexTops! B mpoctpaHcTse. JimuHa BekTopa. PaBeHcTBO BekTOpoB. CriokeHne
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BEKTOPOB. YMHOXeHHe BekTopa Ha uncino. KoopauHatel BekTopa. CKajlsipHOE IpOU3BeAeHHE
BEKTOPOB. Llenb: BBeieHUE MOHATHE NIPSIMOYTOJIBHOW CHCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE;
3HaKOMCTBO C KOOPAWHATHO-BEKTOPHBIM METOAOM pELICHHA 3a1a4.

2.1Huauuap, konyc, wap (20 u)

OcHoBHBIe 371eMeHTHI cdephl | 11apa. B3anMHoe pacnonokeHue cdepsbl U IIOCKOCTH.
MHororpaHHHKH, BIHCaHHbIE B cepy. MHOrOrpaHHHKH, OnHcaHHble 0ko1o chepsl. Llununap u
KOHyC. DUTyphl BpallleHHs.

3. O0bem M MJI0LIA/Ib NOBEPXHOCTH (23 4).

Ilonsarue o6bema u ero coiictea. O6beM HUIMH/PA, MPIMOYTOIBHOTO Mapajyie/ieNnunea u
npu3Mel. [Ipuaumn KaBansepu. O0beM nupamusl. O0beM KOHyca U yCEUeHHOr0 KOHYCa.
O6bem mapa u ero yactei. [Lnomans NoBepXHOCTH MHOrOrpaHHHKa, IIMJIMHAPA, KOHYyCa,
ycedeHHOro KoHyca. [lnomans moBepXHOCTH 11apa u ero yactei. Llenab: cucremarrusanus

W3y4YCeHHs MHOTOIPaHHMKOB M TeJl BPALleHUs B XO/I€ PELICHHS 3a/1a4 Ha BRIYHCIIEHHE HX
00BEMOB

IHosTopenne (10 4.)
TemaTH4eckoe NIaHHpPOBaHHe

10 knacce
Ne Ha3zBanmue pa3aena KoanuecTBo
n 4acoB
/
n
Monyns «Anrebpa»
1 ['naBa I. Anrebpa 7-9 kiaccoB (IIOBTOPEHHE) 6
2 I'masa II. JlenumocTs yucen 11
3 I'naBa III. MHoro4seHsl. 17
AnrebpanyecKue ypaBHEHHS
- I'maBa IV. CreneHp ¢ AEHCTBUTEIBHBIM 11
rokasarenem
5 I'naBa V. CreneHHas GyHKIUA 16
6 I'nasa VI. ITokazarenbHas QyHKIMsS 11
7 I'naBa VII. Jlorapudmuueckas GyHKUHS 17
8 I'masa  VIII.  TpuroHomerpuueckue 24
dhopMyIIBI
9 ['naBa IX. Tpuronomerpudeckue 21
ypaBHEHHS
Moayns «I eomeTpusi»
1 Bsenenue. AKCHOMBI CTEPEOMETPHH U HX CIIEICTBUA 5
2 [TapannenbHOCTb NPAMBIX H IIOCKOCTEH 19
3 [leprieHAUKYJISIPHOCTH NIPSMBIX U 20
TUIOCKOCTEH
Bl MHoOrorpaHHUKH 12
+ BekTopsl B IpOCTPAHCTBE
6 IlToBTOpenue 6
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11 kmacce

Moayns «Anredpa»
10 IToBTOpeHue kypca 10 knacca 12
11 I'naBa [. TpuronomeTpudeckue GyHKIMH 19
12 I'maa II. IlpowsBomHas u  eé 22
T€OMETPUYECKHUH CMBICII
13 I'nasa III. TlpumeHeHue mpou3BOAHOH K 16
UCCIeOBaHMI0 GyHKIHUit
14 I'nasa IV. IlepBooOpa3Has u uHTEerpas 15
15 I'naBa V. KomGuHaTopuka 13
16 I'naBa VI. DnemeHTsI TEOPHH 11
BEPOATHOCTEN
LI I'naBa VII. KomniekcHble ynucia 14
18 HTorosoe moBTOpeHHE 14
Monyns «I eomeTpusi»
7 MeTtonx KOOpAMHAT B  MPOCTPAHCTBE. 15
JIBrxeHus
8 [{ununap, KOHycC, map 20
9 OO6bembl Ten 23
10 O6o01aroniee MOBTOpeHKE 10
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