MyHuIIMNIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTe/ibHOE YUPEeKIeHue

«enTp oOpazoBanusaNe42)

PACCMOTPEHO YTBEPXJIEHO
neagarortdy€CKuM COBETOM IIPOTOKOJIOM AUPCKTOpPA
IIporokox Nel Kanucrtparosa E.U.
oT «29» aBrycra 2023 1. Hpukas Ne 97 -OJ1

ot «30» aBrycra 2023 r.

Pabouast nporpamma
MaremaTruka
10-11 knace
(0a3oBbIii YPOBEHbD)

Ha 2022-2023 y4yeOHbIi rox

NoanucaH
KaJ'II/ICTpaTuMquOBom

oBa EneHanoanucsto:
KanucTpartoBa Bonorna

IBaHOBHa EneHa MBaHoBHa
2022 roxg






H.]'IaHI/lpyeMl)Ie PeE3YJIbTATbI 0OCBOCHUS y‘l€6HOI‘O npeamerTa

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalONUXCS K CaMOpPa3BUTHIO W CaMOBOCIIMTAHUIO B
COOTBETCTBHUH C OOIICUETOBEYCCKUMHU [IEHHOCTSIMU;

HPaBCTBCHHOE CO3HAHME M TIOBEJICHHE HA OCHOBE TOTOBHOCTH M CIIOCOOHOCTH BECTH JTUAJIOT C
JIPYTUMU JIFOABMH, TIOCTUTATh B HEM B3aUMOTIOHMMAaHUS, HAXOAUTH OOIIHE IIeJTH U COTPYIHUYATh
JUTSI X JTOCTHOKCHUS,

NPUHATAE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIHHOE M JAOOpOKEIaTEIbHOE
OTHOIIEHUE K IPYTrOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHIO;

pPa3BUTHE KOMIIETEHIIMN COTPYIHUYECTBA CO CBEPCTHUKAMHU, JACTHMHU MIIQJIIIETO BO3PACTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOM, Y4YEOHO-MCCIIEA0BATEIHCKOM,
MIPOCKTHOM M IPYTUX BUAAX AEATEIHHOCTH,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIE CaMOOOPa30BaHUI0, Ha MPOTSHKCHUH
BCEH ’KU3HU; CO3HATEIHFHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBUIO YCTICIITHON
npo¢heCCUOHAIBHOM 1 OOIIECTBEHHOM JAESTEIbHOCTH;

OCO3HaHHBI BBIOOP Oyaymied mpodeccuy Kak MyTh U CIIOCO0 peam3allii COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

TOTOBHOCTB 00YYaIOIUXCs K TPYAOBOM MPOo(heCCUOHATBHOM ASITEIbHOCTH KaK K BO3MOYKHOCTH
y4acTHsl B PEIIEHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYAaPCTBEHHBIX, 00IIEHAIIMOHATBHBIX MPOOIIEM;

TOTOBHOCTh K CaMOOOCTY)KHMBAaHHIO, BKIIOYas OOY4YCHHWE U BBITOJHCHHE JOMAITHUX
00s13aHHOCTEH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHS
BbInyCKHMK HAYYHTCS:

CaMOCTOSITEIIEHO OMPENEIATh IeJIH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, TI0O KOTOPHIM MOHO
OTIPEIENTh, YTO IIEJIb JOCTUTHYTA,

OIICHMBATh BO3MOXXHBIC TOCIEJCTBUS JOCTHXKEHUS TIOCTABJICHHOW IENId B JIEATEIHLHOCTH,
COOCTBCHHOMW JKM3HM M JKM3HU OKPYKAFOIIMX JIFOJICH, OCHOBBIBASICh HA COOOPaKCHHSAX 3TUKH U
MOpaJIH;

CTaBUTh W (POpMyIHpOBaTH COOCTBEHHBIE 3a7a4l B 0Opa30BATEILHON NEATEIHHOCTH H

JKN3HCHHBIX CUTyallusaX;



OLICHUBATh PECYPCHI, B TOM YHUCJE BPEMS U JIpyrue HeMaTepualibHbIe PECYPChl, HEOOXOUMBbIE
IUTSl JOCTHKEHUS ITOCTABIICHHOW 1IEJIH;

BBIOMPATh TyTh JOCTWIKEHHWS IENIM, IUIAHAPOBATh pEIICHHE TOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTEpUATIbHBIE U HEMATEPUAIIBHBIE 3aTPAThI;

OpraHu30BbIBaTh A()PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOMMMBIX IS JOCTHIKCHHUS
MIOCTABJICHHOU 1IEJIH;

CONIOCTABJISATH IMOJYYEHHBIN pe3yNIbTaT AESITEIBHOCTH C ITOCTABIICHHOW 3apaHee LEIbIO.

Ilo3HaBaTebHbIE YHUBEPCAJbLHbIE YUeOHbIE el CTBUSA
BhINyCKHMK HAYYHUTCH:

HCKaTh M HAaXOJUTh OOOOIIEHHBIE CHOCOOBI pEelIeHUs 3a7ady, B TOM YHUCIE, OCYLIECTBIISITh
pa3BepHYTHIM WH(POPMALMOHHBIM TOUCK U CTaBUTh HA €ro OCHOBE HOBBIE (yueOHbBIE H
MO3HAaBaTEeIbHbIC) 3a/1a4H;

KPUTUYECKU OIIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIUIO C Pa3HBIX MO3UIINH, pacTiO3HABATh
1 (PUKCUPOBATH MPOTUBOPEUUS B UHPOPMAIITMOHHBIX UCTOUHUKAX;

WCIIOJB30BaTh  Pa3JIMYHbIE MOJEIIBHO-CXEMATHYECKUE CPEACTBA Il  IPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H U OTHOIIICHUM, @ TAKKE MPOTUBOPEUYUH, BBISIBIEHHBIX B MH(POPMAIIMOHHBIX
HMCTOYHUKAX;

HaXOJUTh W MPHUBOJIUTH KPUTUYECKUE aPTyMEHThI B OTHOIICHUU JCHUCTBUM U CYXKICHUI
JIPYroro; CHOKOMHO M pPa3syMHO OTHOCUTHCS K KPUTHYECKMM 3aMEYaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYXJCHHS, pACCMAaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJUTh 3a pPaMKH Y4YEOHOro TMpeAMeTa U OCYIISCTBIATH IIeJICHANPaBICHHbBIA TMOUCK
BO3MOYKHOCTEH JIJISI IITUPOKOTO IMEePEeHOCca CPEJCTB U CITOCOOOB ACHCTBUS;

BBICTpAMBaTh UHIAMBUIYAIBHYIO 00pa30BaTEeIbHYIO0 TPACKTOPHIO, YUUTHIBAS OTPAaHUYEHUSI CO
CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OTpaHUYCHUS;

MEHSTh U yAEPKUBATh Pa3HbIC MO3UIMU B IO3HABATEIHHOM ESITENHLHOCTH.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE 1eCTBUSA
BhInyCKHMK HAYYHUTCH:
OCYILIECTBIISITh JECJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU (KaK

BHYTpU 00pa3oBaTelIbHOM OpraHu3allid, TaKk U 3a €€ MpejesaMH), Noa0upaTh MapTHEPOB IS



J€JIOBOM KOMMYHHUKAIIMM UCXOASl U3 COOOpaKEHWH pe3yJIbTaTUBHOCTU B3aUMOJCHCTBUS, a HE
JINYHBIX CUMIIATUH;

IIPU OCYIIECTBICHUH I'PYNIIOBOM PabOTHI OBITh KAK PYKOBOJMUTEIEM, TaK U YWICHOM KOMaH/IbI B
pa3HbIX poJsIX (TeHepaTop uaeH, KpUTUK, UCIIOJHUTENb, BEICTYNAKOUINM, SKCIIEPT U T.1.);

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCIOBUAX pEaJbHOrO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOI'O B3aMMOJIEHCTBYS;

Pa3BEpHYTO, JIOTUYHO W TOYHO HU3JIaraTh CBOK TOYKY 3PEHHsI C MCIIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

pacrno3HaBaTh KOH(JIMKTOI'€HHbIE CUTYallMl M NPEJOTBPAIIaTh KOHMIUKTHI 10 UX aKTUBHOM
(da3bl, BBICTpanBaTh JEIOBYIO M OOpa30BATENbHYI0 KOMMYHMKAILMIO, H30€ras JIMYHOCTHBIX
OLICHOYHBIX CYKICHUM.

[Inanupyembie npeaMeTHbIE Pe3yJbTAThI

MaremaTuka: anreﬁpa H HAYAJa MATEMATHICCKOIo aHaJIn3a, recoMeTpusi

Pazaen Il. BbinyCKHUK HAy4YuTCS V. BbIlyCKHUK MOJYy4YUT
BO3MOKHOCTh HAYUYHMThCS
Hean JIy1st ycrienrHoro npo0iKeHus s obecneyerus 603MOHNCHOCMU
0CBOEHHS oOpa3oBaHUs VCNeuHo20 NPoOOaNCEHUS
npeaMmera
peame M0 CHEUAIBHOCTSM, CBS3aHHBIM C | 00pa308aHUsi NO CREYUANbHOCHISM,
TIPUKJIATHBIM HUCITOJIH30BaHUEM CBA3AHHBIM C OCYUeCMBIeHUEeM
MaTEMAaTHKH HAYYHOU U UCCTIe008AMENbCKOU
OdesimenbHOCMU 8 obacmu
MAMEMAMUKU U CMENCHBIX HAYK
Inemenmut | — CBOOOIHO OIEpHpOBaTL | — Onepuposams’ MOHAMUAMU:
meopuu HNOHATUSIMU: KOHEYHOE KOHEeYHOe MHOX(ecmeo,
MHOJICECm 6
u MHOZKECTBO, 3JICMCHT MHOZKCCTBA, aseMmeHm MHoxcecmaea,
Mmamemamuy IIOZIMHOKECTBO,  IICPECCHEHHC, nodMHo}#ecmso, nepecevyeHue u
ecKolt 00Be/IMHEeHNE 1 PasHOCTB 06bedUHEeHUe MHOXecms,
NI0ZUKU MHO3KECTB, THCIIOBBIC MHOKECTBA YUC08bIE MHOMECMBa Ha
H K WHATHOW  TIPSIMOM “ “
a OOPAHHATHO PAMOH, KoopOuHamHou npamod,
OTpE30K, UHTEpBaJ,
ompe30K, UHmepearn,
MOJIYUHTEPBAJ, TPOMEXYTOK C
. . nos1yuUHMepP8asl, MPOMeXCymoK C
BBIKOJIOTOM TOYKOM, Tpaduyeckoe . .
8bIKos10MoOU mo4kod,

! 3nech 1 manee: 3HATH ONpejeieHHUE MOHATHS, 3HATh U YMETh OOOCHOBBIBATL CBOMCTBA (IIPU3HAKH, €CJIM OHH €CTh) TIOHATHS,
XapaKTepU30BATh CBSA3U C APYTUMH ITOHATHUSAMHE, IPEACTABIII OJHO MOHATHE KaK YacTh IIEIOCTHOTO KOMITIIEKCa, MCIIOB30BaTh
MOHSITHE U €r0 CBOMCTBA MPH MPOBEICHUU PACCYKICHHUH, 10Ka3aTEIbCTB, PEIICHUH 3a/1a4.

2 371ech U fanee; 3HATh ONpEelcHHE IIOHATHS, YMETh IOSACHATE €r0 CMBICI, YMETh MCIOIL30BaTh IIOHATHE H €r0 CBOICTBA IIPH
MIPOBEJICHUH PACCYKICHHM, pellieHnH 3a1au.
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IIPEJCTABIICHUE MHOXECTB HA
KOOPJIMHATHOM INIOCKOCTH;

— 3aJaBaTh MHOYKECTBA
IIEPEYUCIIEHUEM u
XapaKTepUCTHIECKUM
CBOMCTBOM;

— OIEpUpPOBATH MOHATHSIMU:
YTBEPKIACHUE, OTpHULIAHUE
YTBEPKICHUS,  HUCTUHHBIE WU
JIO’KHBIE YTBEPKJICHUS, TPUUIMHA,
CIEACTBHE, YACTHBIM  CIydau
oO1ero YTBEPKIICHHUS,
KOHTPIIPUMED;

— TPOBEPSTH MIPUHAJIEKHOCTD
JJIEMEHTA MHOYKECTBY;

— HaxXOJHUTh [IEPECEUCHUE U
00BbEIMHEHNE MHOXECTB, B TOM
qucie IIPEACTABICHHBIX

rpaduyeCcK Ha YUCIOBOM MPAMO
Y Ha KOOPAWHATHOM MJIIOCKOCTH;

— TPOBOJUTH JIOKA3aTeJIbHbIC
paccyxJieHus i 000CHOBaHUS
VCTUHHOCTU YTBEPKIACHUM.

B nosceounesnoii ocuznu u npu
usyweHuu opyaux npeomemos:

— MCIOJIB30BaTh YUCJIOBBIE
MHOXKECTBA Ha KOOPJIWHATHOU
OpsMOM W HAa KOOPJAWHATHOMU

IJIOCKOCTH TSt ONMCAHUA
pEAbHBIX MPOLIECCOB U SIBIICHU;

— TPOBOJUTH JIOKA3aTeJIbHbIC
paccyxkaeHus B CHUTyalusX
MOBCEJHEBHOM  KW3HU,  IIpU
pelieHur  3aJad U3 APYrux
MPEIMETOB

2paguyecKkoe npedcmasneHue
MHOM(ecme Ha KoopouHamHolu
na0cKocmu;

— onepuposame rMOHAMUAMU:
ymeepxoeHue, ompuuyaHue
ymeepxo0eHus, UCMUHHble U
/10)KHble ymeeprOeHus,
MpuU4YuUHa, cneocmaue, YacCmHolii
cay4ali obuje2o ymeepicoeHus,
KOHMpripumep;

— Mposepamb NPUHAdAeHHOCMb
aniemeHMa MHoxecmay;

— Haxoodumeo nepecevyeHue u
0b6beduHeHuUe MHoXecms, 8
mom yucne rnpedcmassieHHbIX
2paguyecKu Ha yucsaosol
npAmol u Ha KOOPOUHAMHOU
na0cKkocmu;

— nposodums 00Ka3amesibHble
paccyxoeHus 018 obocHoB8aHUA
UCMUHHOCMU ymeepxcoeHud.

B noscedHe8HOU #U3HU U npu
usyvyeHuu opyaux npedmemos:

—  UCMoab308amMb YuUcs108ble
MHOMecmea Ha KOOPOUHAMHOU
npamoll U Ha KOOPOUHAMHOU
na0CKOCMu 014 ONUCAHUA
peasibHbIX Npoueccos u AsneHull;

nposooumb 00Ka3amesibHble
paccy#o0eHuUa 8 cumyayusax
rnoeceoHe8HOU HU3HU, Npu
peweHuu 3a0a4 u3 0pyaux
npeomemos;

onepuposamv NOHAMuUeM
onpeoenenusi, 0CHOBHbLMU
suoamu onpeoenenull,
OCHOBHBIMU BUOAMU MEOPEM;

HOHUMAMb CYMb KOCBEHHO20
0oKazamenbCcmed,

onepuposamv NOHAMUAMU CUEMHO20
U HeCcuemHo20 MHOMICECMBA,




NpUMEHANb Memoo

Mamemamuyeckol UHOYKYuu O
npoBeOeHUst PACCYHCOCHU U
00KaA3amenbeme U npu peueHuu
3aoau.

B nosceonesnoti sorcuznu u npu

Usy4eHuu Opyeux npeomemos:

ucnoJjibaoeams neopemuko-

MHOIHCECMBEHHBIU A3bIK U A3bIK
JIO2UKU OJ1s1 ONUCAHUSL PEATbHBIX
npoyeccos u sA1eHUll, npu
peuienuu 3a0au opyeux y4eOHvlx
npeomemos

Yucna u
GbIPACEeHUA

CBoOoaHO ONepUpOBaTh
MOHATUSIMU: HATypajJbHOE YHUCJIO,
MHOKE€CTBO HATypaJbHBIX YHCEN,
1I€J10€ YHCJI0, MHOKECTBO IIEJIBIX
guces, OOBIKHOBEHHas JIpoOb,
JNeCATHYHas ApoOb, CMEIIaHHOE
YUCJIO, palMOHAJIBHOE YHCIIO,
MHO>KECTBO palMOHAIbHBIX
4yHCell, UPpalMOHAIIBHOE YHCIIO,
KOpPEHb CTEIICHU n,
JIEUCTBUTEIILHOE 4HCIIOo,
MHOKECTBO JIEHCTBUTEIILHBIX
YyHCell, reoMeTpudeckas
WHTEpIIpeTalusl  HaTypajibHBIX,
IEIBIX, palOHAJIbHBIX,
JIEHCTBUTEIILHBIX YHCET;
MOHUMATh W OOBSCHITH PA3HUILY
MEXKTY MO3UIMOHHOMN 51
HEIO3ULIMOHHOMN CHUCTEMaMU
3aIMCH YHCEeJT,

IEPEBOJIUTh YMUCIIA U3 OJHOWU
CUCTeMBl  3amucu  (CUCTEMBI
CUMCJICHHUS) B IPYTYIO;
JIOKa3pIBaThb W MCIIOJL30BaTh
MPU3HAKH JEIUMOCTU CYMMBI U
MPOM3BEICHUS TIPU BBIOJHEHUHN
BBIUMCJICHUN U PEIICHUH 3a]1a4;

BBIITIOJIHATD OKPYTJICHUC
palrOHAJIbHBIX 141
HppadruOHAJIbHBIX qHCECI C

38.,[[3HHOI>1 TOYHOCTBIO,

Ce0600H0 onepuposamb

NOHAMUAMU. Yeloe YUCTLO,
0enuUMOoCmy qucer,
00bIKHOBEHHAS OPOOY,
oecsimuunas opoov,
PAYUOHANbHOE YUCTLO,
npUOIUINCEHHOE 3HAYEHUE YUCTA,
yacmo, 0071, OMHOWEHUE,
npoyenm, nogvleHue u
HOHUMCEeHUe HA 3a0aHHOE YUCTO
npoyenmos, macuimao,

npueodumb npumepbsl 4ucei ¢

3A0AHHBIMU CBOUCMBAMU
oenumocmu,

onepuposambs NOHAMUAMU.

Jocapughm yucia,
MpU2OHOMempuiecKas
OKDYHCHOCMb, PAOUAHHAS U
2paodycHas mepa yana, 8eiuyuta
yena, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPULECKOL
OKDYAHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208,
UMEIoWUX NPOU3EOJILHYIO
BeUYUHY, YUCTA e U T,

6blNOJIHAMb apuquemuquKue

oeticmaus, couemas yCmHvle u
NUCbMEHHbLe NPUeMbl, NPUMEHSLSL
npu HeoOXo0OUMOCmU
BbLIUUCTUMENbHBIE YCMPOUCNGEA,

HAX0OUMb 3HAYEHUS KODpHA

Hamypaﬂbﬂoﬁ cmenerHu, cmenernu




CpaBHHBATH JIEHCTBUTENLHBIC
YHCJIa Pa3HBIMU CIIOCO0AMU;
YHOPSII0UMBaTh Yypcia,
3aliCaHHbIe B BHUJIC
OOBIKHOBEHHOW Y JIECATUYHON
npoOu, 4YHClIa, 3alUCaHHbIE C
HCITOJIb30BaHUEM
apu(METHIECKOTO0 KBaJIPaTHOIO
KOPHsI, KOpPHEH CTENeHu OOJIbIlIe
2;

Haxonute HOJl u HOK pa3ubimMu
crmoco0aMH M HCIIOJIB30BaTh HX
MIpU pElICHUN 3a/1ay;

BBITIOJIHATH BBIYMCIICHUS u
npeoOpa3oBaHus BBIPAKCHUMH,
coAepKallux  JCUCTBUTEIIbHBIE
4yyciia, B TOM YHCJIE KOPHHU
HaTypaJbHBIX CTENICHEW;
BBITIOJIHATH CTaHJIapTHBIE
TOXECTBEHHBIC MTPEOOPA30BaAHMS
TPUTOHOMETPUYECKHUX,
JoTapu(pMUUECKUX, CTEICHHBIX,
UppallMOHAIBHBIX BBIPAKCHUH.

B noeceonesnoti srcusnu u npu

usyweHuu opyaux npeomemos:
BBITIOJIHATH u OOBSICHSITH
CpaBHCHHE pe3yJIbTaTOB
BBIUHUCICHUH  TIPH  PEHICHUH
MPAKTUYCCKHX 3a]1a4, B TOM YHCJIC
NPUOIMOKEHHBIX  BBIYHMCIICHUH,
UCIIONIB3YSl  pa3Hble  CIIOCOOBI
CpPaBHEHHI;

3aIIMChIBATh, CpaBHUBATD,
OKPYIUIITb  YHUCJIOBBIC  JTAHHBIC
pEaIbHbIX BCIINYUH C

UCIIOJIb30BAaHUEM PAa3HBIX CUCTEM
U3MEpEHUs;

COCTaBJIATh U OLICHWBATb Pa3HBIMU

CI0CO0aMHU YHCIIOBEIE
BBIPKCHHUS MTPU PEIICHUN
MPAKTUYCCKUX 3aJ1a4 U 33724 13
IpYTUX y9eOHBIX MPEIMETOB

C PayUOHAIbHBIM NOKA3AMENEM,
Jo2apu@ma, Ucnoab3ys npu
HeobxooumMocmu
8bLIYUCIUMENbHBLE YCMPOUCMEA;

NOJIb308AMbCSL OYEHKOU U NPUKUOKOTU
npu NPaKmu4ecKux paciemax,

npo8oOUMb NO U3BECHHBIM
Gdopmynam u npasuiram
npeobpazosanus 6YK8eHHbIX
BLIPANCEHU, BKIIOUAIOUIUX
cmeneHu, KOpHu, 102apugmol u
mpueoHomempuyeckue QyHKyuu,

HAX0OUMb 3HAYEHUS YUCIOBLIX U
OYKBEHHBIX BbIPANCEHULL,
ocyujecmensist Heobxooumvie
NOOCMAHOBKU U NPE0OPaA308aAHUSL,

— uzobpaxcamo cxemamuyecku
yeou, BeNUYUNHA KOmMopo2o
sbipadicena 6  2padycax — uiu
paouawnax,

— UCNONBb308AMb  NPU  peuleHuU
3a0ay  mabauuHvle  3HAYEHUs.
MPUSOHOMEMPUYECKUX — DYHKYUILL
Venos;

—  BLINOJIHAMb NEPesood  BeUYUHDBL
yena u3 paouaHHou Mmepvl 8
2paodycHyro u 0opamHo.

B noeceonesnoti scusnu u npu
usyueHuu Opyeux y4eoHvix
npeomemos:

BLINOJIHAMb OUCMBUS C YUCTIOBbIMU
OAHHBIMU NPU pelueHUU 3a0ay
NPaKmu4ecKo2o xapakmepa u
3a0a4 u3 pa3iuyHvlx obaacmell
3HAHUU, UCNONIL3YSA NPU
He0OX00UMOCMU CHPABOUYHbLE
Mamepuansl U Gbl4UCTIUMETbHBLE
ycmpoticmea,

OYeHUBamy, CPaBHUBAMb U
UCNOIb3068aMb NPU peUleHUU
NPAKmMu4ecKux 3a0ay Yuciogwvle
3HAYEHUs PeanlbHbIX GeIUUUH,
KOHKpemHble YUCIOBbLE




Xapakxmepucmuku 00beKmos
OKpYHCaOUieco Mupa,

Cc80000HO onepuposamsv YUCI08bIMU
MHOHCECMBAMU NPU PeUleHUU
3a0au;

HOHUMAMb NPUYUHBL U OCHOBHbIE
uoeu pacuupeHus Yuci08bix
MHOJICECM8;

811a0emb OCHOBHbIMU NOHAMUAMU
meopuu 0erumMocmu npu
peuieHuu Cmanoapmublx 3a0ay

umems 6a308vle NPeOCMasietus o
MHOICECBe KOMNIEKCHbIX
yucer,

C80000HO 8bINOIHAMD
mooicoecmeenHule
npeobpazoeamsl
MPULOHOMEMPULECKUX,
Jlo2apugmuyeckux, CmeneHHvlx
8bIPANHCEHU,

eradems ghopmynoul buHoma
Hvromowna;

NPUMEHSAMb NPU peleHUuU 3a0ay
meopemy 0 TUHElHOM
npeocmasnenuu HOJJ;

NPUMEHSAMb NPU PeleHUuU 3a0ay
Kumaitickyro meopemy 06
ocmamxkax,

NPUMEHAMb NPU peuleHuU 3a0ay
Manyro meopemy @epma,

YMemb 8bINOIHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU cucmeme
CUUCTIeHUsL,

NPUMEHAMb NPU peuleHun 3a0ay
MeopemuKo-4ucilossle OYHKYUU:
YUCno U cymma oearumerietl,
@ynxyuro Diinepa;

NPUMEHAMb NPU peuleHun 3a0ay
yenuwle Opoou;

NPUMEHAMb NPU peuleHuy 3a0ay
MHO20YIEHbL C
OelicmeumenbHbIMU U Yeablmu
Koa¢hhuyuenmamu,

61a0emsb NOHAMUAMU NPUBOOUMDLIL U
HEenpusooUMblll MHO2OUIEH U




NPUMEHAMb UX NPU peuleHUU
3a0a4,

NPUMEHAMb NPU peuleHUul 3a0ay
OcHosHy0 meopemy aneedpul,

NPUMEHAMb NPU peuleHUul 3a0ay
npocmetiuiue yHKyuu
KOMNJIEKCHOU NepemMeHHoU KaK

eeomempudeckue
npeobpa3o8anus

Ypasuenusa | — Cpo6GogHO ornepupoBars | — Pewamy PayuoHajbHole,

u IMOHATHUSIMHU: YpaBHEHHE, noxkaszameJlbHble u

Hépaeéencme

a HEPaBEHCTBO, paBHOCHIJILHBIC Jloeapughmuyeckue ypaenemvm u
YpaBHEHHUA 51 HEPaBEHCTBA, HepaseHcmea, npocmeuuiue
YpaBHEHHE, SIBJIAIONIECCS UppayuoHaibHovle u
CJICICTBUEM JIPYyroro ypaBHCHHA, mpucoHomempudeckue

YpPaBHEHMS, PABHOCWUJIBHBIC Ha
MHOXECTBE, PaBHOCWJIbHBIE
npeoOpa3oBaHusl ypaBHEHUMH;

pelaTh pa3Hble BUAbl YPABHEHUM
Y HEPABEHCTB U UX CUCTEM, B TOM
YUCJIE HEKOTOPBIE YPAaBHEHUSA 3-1

nu 4-ii  cremeHe, ApoOHO-
parmoHaIbHbBIC u
HUppalMOHAIBHBIC,

OBJIaACTh OCHOBHBIMH THUIIAMH
ITOKAa3aTCJIbHBIX,

Jorapu(pMUUYECKHUX,
UppALMOHANBHBIX,  CTENEHHBIX
YPaBHEHU MW HEPABEHCTB U

CTaHJAPTHBIMU  METOAAMHU  HX
pElIEHNH W NPUMEHATb UX IPU
pEeLIeHNH 3a/a4;

IPUMEHATh TeopeMmy be3dy Kk
PELICHUIO YPaBHECHU;
IIpUMEHATH Teopemy Buera s
pelIeHNsT HEKOTOPBIX YPABHEHMMU
CTETIEHU BBIILIE BTOPOU;

IIOHUMAaTb CMBICII TCOPEM O
PaBHOCHUIIBHBIX n
HCPaBHOCHUJIbHBIX

npeo0pa3oBaHUAX YpPaBHEHUH U
YMETh UX JOKAa3bIBaTh;

BJIAJETh METOJAMHU  PEUICHUS
YPAaBHEHHM, HEPABEHCTB U HX
CHUCTEM, YMETh BBIOMPATh METOA

VpasHeHus, Hepagencmea u
cucmembl;

UCNONIL3068AMb MEMOObl PeUUeHUs
VpasHeHull: npugederue K 8Udy

ux

«npous’eedeﬂue PABHO HYI0» UJU
«HacmHoe pasro HY10», 3amMerHd

NnepemMeHnHblx,

UCNONBL306ANMb MEMOO urmepealos

ol PEUEHUA HEPABEHCMEB,

—  UCNOIb308aMb epaghuueckutl
Memoo 0Nl NPUOSIUNCEHHO20
peuteHus ypaeHeHull u
HepaseHCmas,

— uzobpasxcamo Ha
MPUSOHOMEMPUYECKOU
OKpYIHCHOCIU MHOHCECMBO
peuienuti npocmeuuiux
MPUSOHOMEMPUYECKUX
VPaeHeHUli U HepaBeHCme,

— GLINOIHAML ~ OMOOp  KOpHell
VPasHeHull unu peuteHuti

HepaeeHcme 6 coomeemcmeuu C
OONOIHUMEIbHBIMU ycaosuimu u

OZPpAHUYEHUAMU.

B nosceonesnou scuznu u npu
usyueHuu Opyeux y4eoHvix
npeomemos:

— cocmasnamy u

pewams

VPABHeHUs, Cucmemvl YPaeHeHuUll
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pernieHuss 1 00OCHOBBIBATH CBOU
BBIOOD;

MCIIOJIb30BaTh METOJ MHTEPBAJIOB
JUTSI PEIICHUST HEPABEHCTB, B TOM
qucie ApOOHO-PAIMOHAIBHBIX W
BKJIFOUAIOIINX B cebs
UPpallMOHATBHBIE BHIPAKECHUS;
pemiarhb anredpanyecKue
ypaBHEHUS! U HEPABEHCTBA U HX
CHUCTEMBI C napameTpaMu
anredpanvdeckuM U rpapuuecKum
METOJaMU;

BIIAJCTh Pa3HBIMH  METOJaMH
JI0Ka3aTeNIbCTBA HEPABEHCTB;
pemiath ypaBHEHUS B  LEJBIX
YHUCIax;

U300pakaTb ~ MHOXKECTBa  Ha
MJIOCKOCTH, 3a/laBaeMble
YpaBHEHUSMH, HEPABCHCTBAMHU W
UX CHCTEMaMU;

CBOOOJTHO HCIIOJIL30BaTh
TOXJIECTBEHHbBIC MPEOOpPa30BaHUS
IpU PEUICHUWM YPaBHCHUH U
CHUCTEM YPaBHEHUM

B nosceonegnoui srcuznu u npu

U3ydeHuu opyeux npeomemos:
COCTaBIISITh U pelIaTh ypaBHEHMUS,
HEPAaBEHCTBA, MX CHCTEMBI MpH
pEIIeHNH 3a7a4 APYTUX y4eOHBIX
PEIMETOB;

BBITIOJIHSATh OLICHKY
npaBaonogoOus  pe3ylbTaToB,
MOJy4yaeMBbIX  TPH  pEHICHUH
pa3IUYHBIX YPaBHEHU,
HEpPaBEHCTB U WX CHCTEM TIpH
pElIeHnH 3a7a4 APYTUX yIeOHBIX
IPEIMETOB;

COCTaBIISITh M peIlaTh YPaBHCHUS
¥ HEpaBeHCTBa C MapaMeTpamu
OpU  pEUIeHUH 3aJad  JApYrux
y4eOHBIX MPEIMETOB;

COCTaBJIATh YpaBHEHUE,
HEPAaBEHCTBO WIIUM HUX CHUCTEMY,
OIMCBIBAOIIINE pEaIbHYIO

U Hepaeewcmea npu peuieHuu
3a0au opyeux YueOHbIxX
npeomemos;

— UCNONb308aMb  YPABHEHUs U
HepageHcmea 0Jis1 NOCMPOeHUsl U
Uccie0o8ans. npocmeuuux
Mamemamuyeckux MoOoeneu
PeabHbIxX cumyayutl unu
NPUKTIAOHBIX 3A0aY,

yMemb UHMepnpemuposamy
NOJYYeHHbLI NPU peuteHul
VPasHeHusl, HepageHCcmaa iU
cucmemvl pe3yiomam,
OYeHUusamy e20 npagoonooobue 8
KOHmeKcme 3a0aHHOU peanlbHOu
cumyayuy uiu nPUKIAoHo
3aoayu;

— CB0000HO oOnpedensimv mun u
evlOUpameb ~ Memoo  peuleHus
NOKA3AMENbHbIX u
Jlo2apumuyeckux YpasHeHuu u
HepageHcms,  UPPayUOHAIbHLIX
YypasHeHuil u Hepagencma,
MPULOHOMEMPUYECKUX
VPasHeHulli U HepaseHcms, Ux
cucmem;

— €B0000HO  pewamsv  cucmemvl
JIUHEUHBIX YPABHEHULL,

— pewams OCHOBHbIE munsl
VpasHeHuli U  HepaseHcms ¢
napamempamu,

— NpUMeHAmb Npu peueHuu 3a0ay
Hepagencmaa Kowu —
bynaxoeckozco, bepuynnu,

— umemsv npeocmasieHue 0
HEpaseHCmeax mexncoy cpeoHuMuU
cmeneHHbvIMU
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CUTYallMI0 WIH  [PUKIATHYIO
3ajady, WHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YNIbTATHI;

— HKCIOJNb30BaTh IIPOrpamMMHBIE
CpencTBa npu pelIeHnn
OTJIEJBbHBIX KJIACCOB YPaBHEHU U
HEPaBEHCTB

Dyukyuu

Bnanets NOHATHSIMU: 3aBUCUMOCTD
BEJIMYUH, PYHKIIMS, apTyMEHT U
3Ha4YeHue QyHKIMU, 00J1acTh
ONpeaeIeHUs] U MHOKECTBO
3HaYeHUN QyHKIMUU, TpaduK
3aBUCUMOCTH, TpapuK (PyHKIINH,
HYJU QYHKITUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTaHUE
Ha YMCIIOBOM IIPOMEKYTKE,
yObIBaHUE HA YHCIIOBOM
IpOMEXyTKe, HauOoblIee U
HauMeHblllee 3HaueHne QyHKIUU
Ha YHCIOBOM IPOMEXKYTKE,
nepuoanyeckas QyHKIus,
NEepUOJ, YETHASL U HEUETHAas
(YHKIMH; YMETh IPUMEHSATh 3TH
MOHSATHUS TP PELICHUU 3a]1a4;

BJIAJI€Th OHATHEM CTEIICHHAS
(YHKUHUS; CTPOUTH €€ rpaduK U
YMETh MPUMEHSTH CBOWCTBA
CTENEHHOW (PYHKIMU TIPH
pElIeHUH 3aa4;

BJIa/I€Th NOHIATUAMHU MTOKa3aTeIbHasl
(byHKIIHS, SKCTIOHEHTA; CTPOUTH
UX rpauku U yMeTh IPUMEHSATh
CBOMCTBA NIOKA3aTEIbHON
(YHKIMM NIPU pELIeHUH 3a]1aY;

BJIa/IETh OHITHEM
norapupmMuyueckasi GyHKITUS;
CTPOUTH €€ TpapuK U yMeThb
IIPUMEHSTH CBOKCTBA
norapupmMuyueckon GyHKIUH IPU
pElIeHUH 3aa4;

BJIa/ICTh IOHATUSIMHU
TPUTOHOMETpUUYECKUE QYHKIUH,
CTPOUTH UX TPapUKU U YMETh
IIPUMEHSTH CBOMCTBA

Onepupoeamb NOHAMUAMU .

3a8UCUMOCMb BeIUYUH, PYHKYUS,
apeymenm u 3HaveHue QyHKyuu,
obnacms onpedenenusi u
MHOHCECMB0 3HAYEHULL PYHKYULU,
epaghuk 3agucumocmu, epagux
@dyukyuu, Hyau QyHKyuu,
NPOMENHCYMKU
3HAKONOCMOAHCMEA,
803pacmaniue Ha YUcio80M
npomedicymke, yovleanue Ha
YUCTIOB0M NPOMENCYMKE,
Haubovlee U HauMeHbuLee
3HaueHue QYHKYUU Ha YUCTIO80M
npomedcymke, nepuoouteckas
dyukyus, nepuoo, yemuas u
HeuemHas QYHKYuu;

onepuposams NOHAMUAMU. NPAMASL

u obpamuas
NPONOPYUOHATbHOCb, TUHEHAS,
K8aopamuyHas,
Jocapu@muyeckasn u
nokazamenvHas QYHKYuu,
mpucoHoMempuyeckue QyHKyuu,
onpeoensims 3HaAYeHUe QYHKYUU
N0 3HAYEHUN apeyMeHma npu
PA3UYHBIX  CROCOOAX — 3A0aHUs
dyukyuu,

cmpoums  2papuru  U3Y4eHHbIX

dyukyuil;

onucsleanib no zpagbuky ue

NPOCMetuux ciyuasax no
gopmyne nogedenue u ceolicmaa
@dyHKYUl, HAX0O0UMb NO 2PAPUKY
@dynryuu Hauboavue u
HauMeHbuue 3HAYeHUs.,

CmMpoums 3¢cKu3 epagura QyHKkyuu,

yooenemeopsoujell
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TPUTOHOMETPUUECKUX (DYHKITHI
IIpU PEIICHUY 3a]a4;

BJIa/IETh MOHATHEM OOpaTHast
(GYHKITHS, TPUMEHSTH 3TO
MOHSITHE TIPU PEIICHUH 3a]1a4;

MPUMEHSTH TP PEIICHUH 337129
CBOMCTBAa (DYHKIIMI1: YETHOCTS,
NEPUOUYHOCTD,
OTPaHUYECHHOCTD;

MPUMEHSTH IIPU PEUICHUH 33124
npeobpa3oBaHus rpaduKOB
byHKIM;

BJIAJCTh MOHSATUSIMHU YHUCIIOBAs
MOCIIEI0BATEIHHOCTD,
apudmMeTHIecKas u
reoMeTpuyecKas mporpeccus;

MIPUMEHSTH TP PEIICHUH 3a71a9
CBOKWCTBA U IIPU3HAKH
apuMeTHYECKON U
r€OMETPUYECKON MTPOTPECCHI.

B noeceonesnoti srcusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos:

npugeo0eHHoOM)y HAbOpy YClo8Ul
(npomedxcymku
803pacmarus/yovl8anus,
3HaueHue QYHKYUU 8 3a0aHHOL
mouyKe, Mmo4KU IKCMPEMYMOS,
acumnmomol, HYaU QYHKYUU u
m.o.);

peuiams ypasHeHus, npocmeniuiue
cucmemvl YpagHeHUll, UCNOIb3Y5
ceolicmea yHKYull u ux
epaghukos.

B nosceonesnoui scuznu u npu
usyueHuu Opyeux y4yeOHvix
npeomemos:

ompenensaTh 1O Trpadukam U
WCTIONIb30BaTh  JJISl  pPEIICHHS
NMPUKIAIHBIX  3aJa4  CBOMCTBA
pealbHBIX MPOLIECCOB U
3aBUCUMOCTEH (HamOoJblIe U
HAaUMEHBIIINE 3HAYCHMUS,
MPOMEXYTKH  BO3pacTaHHsl M|
yObIBaHUS byHKIUH,

IIPOMEXYTKU 3HAKOIIOCTOSHCTBA,
ACUMIITOTBI, TOYKH Tieperuoa,
Mepuoa U T.11.);
WHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU
MIPAKTUYECKON CUTYaALIUU;.

ONpEAENATh N0 rpaduram

IIPOCTEUILINE XapaKTEPUCTUKHU
NEPUOJUYECKUX MPOLECCOB B
OMOJIOTHH, DKOHOMUKE, MY3bIKE,
PaauoOCBs3U U Ap. (aMIUIUTY /A,
MEPUOJ U T.I1.)

— onpedenramv no epaguxam u
ucnonvzosams  ONsl  peuleHus
NPUKTIAOHBIX — 3a0ay  CBOLCMBA
PeanbHbix npoyeccos u
3asucumocmeil (Haubonvuiue u
HaumMeHbuUue 3HaAYeHusl,
NPOMENCYMKU — 803DACMAHUSL U
yobleaHus dyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,

acumMnmomslt, nepuoo u m.n.),
UHmMepnpemuposams Ce0UCMaa 8
KOHmMeKcme KOHKDEMmHOL
NPAKMUYECKOU CUMYaAYUU;

onpeoensims no spaguxkam

npocmetiuiue XapaKmepucmuku
nepuoOUdecKuUx npoyeccos 8
OuoN02UU, FIKOHOMUKE, MY3bIKE,
paouocesazu u op. (amniumyod,
nepuoo u m.n.);

61a0emb NOHAMUEM ACUMIIMOMbL U

yMemb e20 NPUMEHIMb Npu
peuienuu 3a0ad;

npumeH;1ms Memoobl peuLeru:

npocmeuux
ougppepenyuanbHbvix ypasHeHutl
nepeo2o u 6mMmopo2o NopsoKo8
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Onemenmut
mamemamu
uecK020
ananusza

Bnaners nmousitneM 0€CKOHEYHO
yOBbIBaroI1asi TeOMETPUYECKast
MIPOTPECCHS U YMETh TPUMEHSTH
€ro MpH pelIeHUY 3a/1a4;

MPUMEHSTH JJIS PEIICHUS 3a71a9
TEOPHIO TIPEICTIOB;

BJIAJICTh OHATUIMH OECKOHEUYHO
0oJIbIIIME M OECKOHEYHO MAJIbIE
YHCJIOBBIE ITOCIEN0BATEIbHOCTH
U YMETh CPAaBHUBATh O€CKOHEYHO
0oJIbIIIME M OECKOHEYHO MaJIbIE
IIOCJIECIOBATEIBHOCTH;

BJIQJICTh MOHATHAMU: POU3BOTHAS
(GYHKIIUY B TOYKE, IPOU3BOTHAS
byHKINY;

—  BBIYHCIIATH MIPOU3BOAHBIC
ANEMEHTapHBIX (QYHKIUH W WX
KOMOMHAIIHIL;

— HCCJEI0BaTh byHKIIUN Ha
MOHOTOHHOCTH M IKCTPEMYMBI;

— CTpOUTh rpadKu U IPUMEHSTH K
PEIICHUIO 3a/1ad, B TOM YHCIE C
nmapameTpoM;

— BIAJETh NOHITHEM KacaTeabHas K
rpaguky (QyHKIIUU ©U  yMETh
IPUMEHSTh €ro TIPH pPEIICHUU
3aj1a4;

— BIAJETh MMOHATUSIMH
nepBooOpa3Has byHKUHA,
ONPENIEIICHHBIA NHTETPA;

— NOpuUMEHATH TeopeMy HproToHa—
JleliOHnIa U ee CiaencTBUA I
pelieHus 3aaa4.

B noeceonesnoti scusnu u npu
usydeHuu Opyeux y4eonvix
npeomemos:

— pemaTh NPHUKIAAHBIC 3ada4yd U3
Oouosioruu,  (PU3UKK,  XUMHH,
HSKOHOMHUKH M IPYTHX MIPEIMETOB,
CBS3aHHBIC C  HCCICAOBAaHHEM
XapaKTEPUCTHK TIPOIECCOB;

—  HWHTEPIPETHPOBATH IOJYYCHHBIC
pe3yIbTaThI

Onepupoeamb NOHAMUAMU.

npou3600HAst PYHKYUU 8 MOUKe,
KacamenvbHas K epaghuxy
@dyHKYUU, NPOU380OHAS PYHKYUU,

BblHUCIANb I’lpOMS’GOOHyIO

00HOUIeHA, MHO20YIeHa,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYVHKYULL,

8bIUUCTIAMD npOU3800HbIE
9NeMEeHMAPHbIX QYHKYUU U ux
KOMOUHayut, UCNOIb3Y5

CNPAsoOYHble MaAMepuabl,
uccneoogamsv 8  NPOCMeEUUUX
cayyasix @yHKyuu Ha
MOHOMOHHOCMb, HAaxoo0uma
Haubonbwiue U HauMeHbulue
3HaueHusi QQYHKYul, CMpoumo
epaghuxu MHO20YIEHO8 u
npoOCmeutux PAYUOHATLHBIX
@YHKYUli. ¢ UCNONB30BAHUEM
annapama — Mamemamuyecko20
ananusa.

B nosceonesnoti scuznu u npu

usy4eHuu Opyeux y4eOHvix
npeomemos:

peuams NPUKIaoHble 3a0ayu U3

ouono2uu, pusuKy, Xumuu,
IKOHOMUKU U OPYeUX NPEOMEMOs,
CBA3AHHbIE C UCCIe008AHUEM
Xapaxkmepucmuk peaibHulx
npoyeccos, HaxoHcoeHuem
HauUOONLUUX U HAUMEHLULUX
3HAYeHUll, CKOPOCMU U YCKOPEHUS]
UHmMepnpemuposamy
NOJYy4UeHHble pe3yibmambl;
c680000HO e1a0env
CMAaHOapmHuIM annapamom
MAmemMamuyecko2o aHaiu3a 0
BbIYUCTEHUS NPOU3BOOHBIX
@DyHKYUU OOHOU NepeMenHOl,
C80D00HO NPUMEHAMb annapam
MAmMemMamuyecko2o aHaiuza 0
UCcie008anUs Gdynryuil u
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nocmpoenus 2pagurkos, 8 mom

yucine UCCIE006aAHUA Ha
8LINYKIIOCb,

onepuposamaw noHsmuem
nepeooopasHoli  ynkyuu 0
peuienus 3a0ay;

osnaoemo OCHOBHbIMU
ceeoeHusaAMU 00  ummezpane

Hoviomona—Jleiibhuya u  ezo
npocmeuiux NPUMeHeHUsX,
onepuposams 8 CMAHOAPMHbBIX
CUmyayusx NpoU3800HbIMU
8bICUIUX NOPSOKOB;

yMems NpUMeHsAms NpU peuleHuu
3a0au CBOUCMBA HENpepbl8HbIX
dyukyuii;

yMemsb NpUMeHsAms npu peuleHuu
3a0au meopemvl Beliepwumpacca,

ymembp BbINOHAMb
npuOIUICEHHbLE BbIYUCTEHUS
(Memoobl peutlenuss ypasHeHuUll,
BbLIYUCTEHUS ONpeoeneHHo20
unmezpana);

yMemsb NPUMEHAMb NPUNOAHCEHUE
NPOU3BOOHOU U ONPedeNeHHO20
uMmezpaia K pewleHuro 3aoad

ecmecmeo3HaAHUsL,
gnaoemsv — NOHAMUAMU — 8MOPAs
npou3600Has, BbINYKIOCHb
epaguxka  @QyHKyuu U ymems
ucciedoeamv — QyHKyuro  Ha
BbINYKIOCHIDb
Cmamucmu | OnepupoBaTh OCHOBHBIMHU Hmemo npeocmasieHue 0
ka u meopus OIUCATEIIbHBIMU OUCKPDEMHbIX U  HENnpepblGHbIX
ngg”;:;’z’z’c{a XapaKTEPUCTHKAMH YHCIIOBOTO CYUAUHBIX BENUYUHAX u
u Ha0Oopa, MOHSATHEM IreHepalibHas pacnpeoenenusx, 0
Kombunamo COBOKYITHOCTbH U BBIOOPKOH U3 He3a68UCUMOCTIU CYHAUHBIX
puKa HECC; 6CJIUHUH,
OTIepUPOBATH HOHATUSIMMU: umento npeocmaenenue 0
4acTOTa U BEPOSITHOCTh COOBITHS, MAMEMAMUYECKOM  ONCUOAHUU U
cymma u IIPOU3BCACHUC oucnepcuu CLy4auHbIX 6eIUYUH,
BEPOSTHOCTEH, BBIUUCTISTH umemo npeocmaenenue 0
BEPOSTHOCTH COOBITHIA Ha OCHOBE HOPMANLHOM — pacnpeoeienuu  u
HOJICUeTa Yhciia HCXOJIOB; npumepax HOPMAILHO
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— BJIaJIETh OCHOBHBIMH TTOHSITHUSIMHU pacnpeoeneHHbix CAYHUAUHBIX

KOMOMHATOPUKH M YMETh UX GeUYUH,
NPUMEHSTH [P PELIEHUH 3aa4; | NOHUMAMb CYMb 3aKOHA OONbULUX

— HMETh IpEICTABICHHE 00 yycen u 8b100POYHO20 MEMOOa
OCHOBaX TEOPUHU BEPOSTHOCTEM; U3MepeHUsl 6ePOSMHOCME;

—  UMEThb IIPE/ICTaBICHHE o | umems npeocmaenenue 06 ycnognoii
IUCKPETHBIX W  HENPEPBIBHBIX 8EPOSIMHOCIU U O NOTHOU
CIy4alHBIX BeJIMUMHAX " 8EpOSAMHOCMU, NPUMEHAMb UX 8
pacrpeeNeHusIX, 0 peuieHuu 3a0ay;

HE3aBHCHMOCTH CIIy4aifHbIX | UMeNmb npeocmasneHue o 8ax(CHbIX
BEJIMYUH; YACMHBIX BUOAX PACIPeOeleHUl U

—  WMeTh [pE/ICTABIICHHE o NPUMEHAMb UX 8 PeueHUul 3a0ay,
MaT€MaTU4YECKOM OXHUJAaHUM U |~ UMENb npeocmasnenue o
JUCIEPCUH CIIyYalHbIX BEIUYHH; kopperayuu CILYHAUHBIX BENUUUH,

— HUMETh MIPE/ICTaBICHUE 0 0 JluHeunou pecpeccuu.
COBMECTHBIX  paclpeAeseHUsX 3
CIIy4aifHBIX BEINUHH; B nosceonesnou srcuznu u npu

— IIOHMMATh CYTh 3aKOHA OOJIBIIMX usyuenul Opy2ux npeomMemos:
Yhcel M BBIOOPOYHOro MeToja |~ 6bIHUCHAME UM Ooyenusans
U3MEPEHUS BEPOATHOCTEM; gepOﬂmHVOCMM cobbimuii 8

— HMeTh TpeICTaBICHNE o| PpeanbHOU JACUSHU,

HOPMAJIBHOM PACIIPECICHHH U | 8b10Upams NOOXoosujue Memoobvl
npuMepax HOPMAJIBHO npeocmaeneHus u o0opabomxu
pacrpeieIeHHbIX CITy4aitHBIX OaHHDLY;

BEJIMUMH, YyMemb peuiams HeCl0CHble 3a0au

—  UMeTBb NpEICTABIICHHE o Ha npUMeHeHue 3aKOHA 6OTbUUX
KOPPEISIIUH CIIy4YaiHBIX Hucen 6 coyuonocu,

BEJIAYHEL cmpaxoeanuu, 30pagooXpaneHuu,

obecneuenuu besonacHocmu
HACeNeHUsl 8 Ype38blUAlHbIX
cumyayusx;

umems npeodcmaesieHue o
YeHMpPaNbHOU NPeOdelbHOU
meopeme;

umems npedcmaeienue o
8b100POYHOM KOIPDuyuenme
Koppensayuu u IuHeuHou
pezcpeccuu;

umems npeocmaenienue o
CMamucmuyecKux 2unomesax u
nposepke cmamucmuiecKkou
2unomesbvl, 0 CMAMUCMUKE
Kpumepus u ee ypogHe
3HaUUMOCmu,

B noeceonesnoti srcusnu u npu
usyweHuu opyaux npeomemos:

— BBIYHCIATL  WIH  OICHUBATH
BEPOSTHOCTHU COOBITHIA B
pEaNbHOW )KU3HU,

— BBIOMpaTh METOIBI TIOJIXOISIICTO
MpEACTaBICHUsT ©W  00pabOTKU
JTAHHBIX
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umems npedcmasierue o Cesa3u
IMAUPUYECKUX U TNeOPemU4ecKUx
pacnpeoenenul;

umems npedcmasgieHue o
KOOUPOBAHUU, 0BOUHHOU 3ANUCH,
0B0OUYHOM Oepese;

8adems OCHOBHbIMU NOHAMUAMU
meopuu epagos (epag, eepuiuna,
pebpo, cmeneHb 8epuiulbl, NYymMb
6 epaghe) u ymems NPUMEHAMb UX
npu peutenuu 3a0ay;

umMems npeocmasienue 0 0epesbsx u
yMemsb NPUMEHAMb NPU PeueHUU
3a0au;

a1adems NOHAMUEM C8A3HOCMb U
yMemsb NpUMEeHAMb KOMHIOHEHMbl
CBA3HOCU NPU peueHUU 3a0al,

YMemb 0Cyuwecmenams nymu no
pebpam, 06x00b1 pebep u eepuun
epacgha;

umems npedcmasierue 0o
IUNEPOBOM U 2AMUTILINOHOBOM
nymu, umems npeocmasieHue o
MPYOHOCMU 3A0AHU HAXOHCOEHUS.
2aMUIbIMOHO8A NYMU,

— 81a0emsb NOHAMUAMU KOHEUHble U
cuemmuvle MHONCECMEA U yMemby
UX NpUMEHAmMb NpU  peueHuu
3a0au;

— yMemb  NPUMEHAMb  Memoo
MaAmemMamuyecKou UHOYKYuuU,
— ymemb  NPUMEHAMb  NPUHYUN

Jlupuxne npu pewenuu 3a0au

Texcmoewie
3a0auu

Pemats pasHele
IIOBBILIEHHON TPYAHOCTH;
aHaJIM3UPOBATh YCIIOBUE 3a/1ayH,
BbIOMpATh ONTUMAJBHBIA METOA
pellleHusl 3a/ayd, paccMaTpuBas
pa3iInyHbIe METO/IbI;
CTPOUTH  MOJEINb
3a/1auH, IPOBOJIUTH
J0Ka3aTesIbHbIE paccyxIeHHs
IpY PELICHUH 331a4H;

pemarh  3amadd, TpeOyromue
nepedopa BapHAHTOB, MPOBEPKH

3aa4n

pelieHus

— Pewamob 3a0a4u pasHbIX Mumnos,
8 mom 4ucsne 3a0a4u
rnossiweHHoU mpyoHocmu,

— 8bl6UPAMb ONMUMQAbHBIL
mMemoo peweHus 3a0a4u,
paccmampusas passnuyHsie
mMemoosbl;

— cmpoums MoOesb peuweHus
3a0ay4u, Npos8oouMb
doka3amesibHble PpaccyHOeHUs;
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YCJIOBH, BBIOOpPA ONTHUMAIBHOTO
pe3ynbTara;

® aHAJIM3HUPOBATH U
WHTEPIPETUPOBATh TIOJyUYCHHBIE
peIieHus] B KOHTEKCTE YCIOBUS
3a/layd, BBHIOMPATh PEIICHUs, HE
IPOTUBOpEYAIINE KOHTEKCTY;

® TICPEBOAWTH NP PEIICHUH 3a]]a91
uHpopManuo U3 OJHOU (POPMBI
3aM¥CH B IPYTYIO, UCTIOJIB3YS MTPU
HEOOXOIUMOCTH CXEMBl,
TaOIUIBI, TPaUKH, TUATPAMMBI.

B nosceonesnoti socuznu u npu
U3y4eHuu opyeux npeomemos:

— pemaTh MPaKTUYECKHE 3a/layd U
3a/1auy U3 JPYrux MNpeaMeToB

— pewameo 3a0a4u, mpebyrowue

nepebopa 8apuaHMos, NPosepKu
ycnosul, sblbopa
ONMMUMQbHO20 pe3ynbmama;
aHaaU3upo8aMs U
UHMepnpemuposame
pe3ysnbmamel 8 KOHMeKcme
ycn08us 3a0a4u, 8blbupame
peweHus, He npomusopeyaujue
KOHMeKcmy;

nepesodume rpu peweHuu
300a4u UHpopmMayur u3 00HoU
¢hopmebl 8 Opyayto, UCnonb3ya rnpu
Heobxooumocmu cxemebl,
mabnuybl, 2paguKu,
ouazpammel;

B noscedHe8HOU #U3HU U npu

u3y4yeHuu opyaux npeomemos:

peuwianio npakmudeckKkue 3a0ayu u

3a0a4u u3z Opy2ux npeomemos

T'eomempus

e Bnanets r€OMETPUYECKUMU
MOHSTUSIMH TIPY PEIICHUHN 33724 U
OPOBEJACHUM  MaTeMaTUYEeCKUX
pacCyXJIeHUN;

® CaMOCTOSITENbHO (OPMYIUPOBATH
ONpE/CNIEHUs]  T€OMETPUUYECKUX
¢uryp, BBIIABUTATH THUIIOTE3BI O
HOBBIX CBOWCTBaX M TpPHU3HAKAX
rEOMETPUUECKUX buryp u
000CHOBBIBaTh WJIM OMpPOBEPraTh
UX, 000011aTh WIN
KOHKPETH3UPOBATh  PE3YJbTAThI
HA HOBBIX Kiaccax  ¢uryp,
MPOBOAUTD B HECJIOKHBIX
cinydasx kinaccudukanuoo Guryp
M0 Pa3JIMYHbIM OCHOBAHMSIM;

® JCCIIEZIOBATh YEPTEXH, BKIIIOUas
KOMOMHAIMU (QUryp, U3BIIEKaTh,
MHTEPIPETUPOBATD U
npeoOpa3oBbIBaTh MUHGPOPMAIIHIO,
IPEICTaBICHHYIO Ha YepTEkKax;

Hmemv  npedcmasnenue 06
aAKCUOMAmu4eckom memooe,

e1ademv nowsAmuem
ceomempudecKue mecma niodexk 6
npocmpaHncmee u ymemo

NPUMEHAMb UX Ol pPeuleHus
3a0ay;

yMemb NpuMeHsmv OJisl peueHus
3a0a4  ceoucmea  NIOCKUX U
08Y2PAHHDIX Y208, MPexePaAHHO20
yena, meopembl KOCUHYCO8 U
CUHYCO8 0151 MPeXSPAHHO20 Yead,
eraoemnb nonsmuem
NnepneHOUKYIapHoe ceyerue
NPUBMbL U YMemb NPUMEHIMb €20
npu peuerHuu 3a0au,

umembsv npe()cmaeﬂeﬁue o
0601UICMBEEeHHOCMU npasulbHblx
MHOCOZCPAHHUKOG,

erao0emnv NOHAMUAMU

UeHmpdailbHoe U napaiieibroe
npoekmuposaHue u npumeHnAinbp

18




peuiaTts 3ajja4du reoMETPUICCKOTO
CoACpiKaHnusA, B TOM YHUCIIC B

cuTtyanusix, Koraga AJITrOprUTM
peuicHusda HC CJICAyCT SABHO M3
YCJIOBUA, BBIITOJIHATDH
HCO6XOI[I/IMI>I€ JJIs1 PCIICHUA
3aJa4un JOITOJIHUTCIIBHBIC
IMOCTPOCHHU, HCCJICA0BAThb
BO3MOXHOCTD IMPUMCHCHUA

TeopeM U (Hopmyn IS peuieHus
3azay;

YMETh dbopMynupoBaTth 17}
JOKa3bIBaTh TreOMETPUUECKHE
YTBEPKIACHHUS,

BJIaJIETh HOHSITHSIMH
CTEpEOMETPUU: npusma,
napajuieJenune], nupamMua,
TETpa’Ip;

UMETh peICTaBICHUS 00
aKkCMoMax  CTEPeOMETpHUH |

CIEACTBUAX W3 HHUX U yMETh
MPUMEHATh HUX IIPU PELICHHUH
3azay;

YMETh CTPOUTH CECUCHUS
MHOTOTPaHHUKOB c
HCIIOJIb30BAaHUEM PA3JIUYHBIX
METOJI0B, B TOM YMCJIE U METOJa
CJIEJIOB;

UMETh MPEICTABICHUE 0
CKPEIIMBAIOIINXCS  MOPSIMBIX B

IIPOCTPAHCTBE U YMETh HAXOJUTh
YIOJI U pACCTOSIHUE MEKITY HUMU,
MIPUMEHSITh TEOPEMBI 0
MapajuleIbHOCTH  MPSAMBIX |
IJIOCKOCTEHW B MPOCTPAHCTBE MPH
pEeLIEeHNH 3a/a4;

YMETh MPUMEHSAThH MapajjIebHOE

MPOEKTUPOBAHUE st
n300pakeHust Guryp;
YMETb IPUMEHATH

MEPIEHAUKYISIPHOCTU TPSIMON U
IJIOCKOCTH TPY PELICHUU 33/1a4;

BJIAJIETh MOHSTUAMU
OPTOTrOHAJIBHOE ITPOEKTUPOBAHMUE,
HAaKJIOHHbIE W WX MPOEKLMNH,

ux npu nocmpoeruu ceyenul

MHO202PAHHUKO8 Memooom
npoeKyull,

umems npeocmaenenue 0
paseepmke  MHO202PAHHUKA U
Kpamyauuem nymu Ha
NOBEPXHOCMU MHO202PAHHUKA,
umems npeocmasienue 0
KOHUYECKUX CeYeHUSX,

umems npeocmasnenue 0
Kacarowuxcs cpepax u

KOMOUHayuu men 6pawjeHus u
yMemsb — NpUMeHAmb  ux — npu
peuenuu 3a0au,

NpUMeHsmb npu peuenuu 3a0ay
Gdopmyny paccmosinus om mouku
00 NIOCKOCMIU;

61a0emsb  PAasHviMu  Chocobamu
3a0aHUsL NPAMOU YPABHEHUAMU U
yMemb NPpUMEHSAMb Npu peuleHuu
3a0ay;

NpUMeHsAMb NPU peuenuu 3a0ay u

ookazamenbcmee meopem
BEKMOPHBIUL  Memoo U  Memoo
KOOpouHam,

umems  npedcmasnenue 00
akcuomax ooOvema, NPUMEHAMb
gopmynvl 006vemos
NPAMOY20TIbHO20
napannenenunedd, NpusMvl U
nupamuosl,  mempa’opa  npu
peuenuu 3a0a4,

NpUMeHsMb meopembl 00
OMHOWEHUsIX ~ 00beM08  npu
peuienuu 3a0ad;

npumensms  uHmeepar O
BbLIUUCTICHIUS 00beMo8 u

nosepxHocmett men  8PAWJEHUS,
BbIYUCTEHUS niowaou
chepuueckozco nosica u odbvema
Waposo2o cos;

umenio npedcmaeﬂeHue o
OBUIICEHUSAX 6 npocmpancmee.
napaiiejilbHom nepeHoce,
cummempuu OMHOCUMEIIbHO
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YMETb IPUMEHSTH TEOPEMY O TPEX
MIEPIICHIUKYJISIPAX NPU PELICHUH
3aj1ady;

BJIAJICTh TOHATUSAMH PACCTOSHHE
MEXKIY burypamu B
IPOCTPaHCTBE, o0t
NEPIECHANKYJIIAP IBYX
CKPEUIMBAIOIINXCA NPSIMBIX U
yMETb IPUMEHATH WX  IpU
pELICHUH 3aad4;

BJIAJCTh IOHATHEM YIOJI MEXKIY
IPSIMOA M IUIOCKOCTBIO M YMETH
IIPUMEHATh €r0 IpPU PELICHUU
3a/1ad4;

BJIAJICTh MOHATHAMHU JBYTIPAHHBIN
yIoJjl, Yyroia MeXIy IJIOCKOCTAMM,
IIEPIIEHIUKYJISIPHBIE TIJIOCKOCTH U
YMETb IPUMEHATH WX  IpHU
peLIeHNH 3a/a4;

BJIAJICTh TOHATUSMHM  IIPU3MA,
napajulesienunes] U NPUMEHATH
CBOWCTBA NapaJuIeIICIIANENa MPH
peLIeHNH 3a/1a4;
BJIAJICTh
MPSAMOYTOJIbHBIN
napajuielenunes;; U NPUMEHSTh
€ro Ipy peLIeHNH 3a/a4;

BJIAJICTh TOHATUSAMH TNHPAMHUIA,
BUIBl  NUPaMUI,  DJIEMEHTHI
IIPAaBWJIBHOW NMHUPAMUABI U YMETH
MPUMEHATh HMX TMpPU PpPEUICHUU
3azay;

MMETh NPEACTABIECHUE O TEOPEME

IIOHATHUCM

Ditnepa, ITPaBUIIbHBIX
MHOTOTPaHHHKAX;
BJIAJETh TIOHSATHEM  IUIOIIA]U

MOBEPXHOCTEH MHOTOIPaHHHKOB
U yYMETh MPHUMEHATh €ro IpH
peILICHUH 33]1ay;

BJIAJIETh MOHSATUSIMH Tena
BpameHust (HWIHHIP, KOHYC, Iap
u cdepa), UX CEUCHHUS U YMETb
OPUMEHSTh WX TpPU PEIICHUH
3ajady;

njockKocniu, M@HmpafleOL;
CUMMeEMPUU, nosoponie
OMHOCUMENbHO np}mod,

BUHMOBOU CUMMEMPUYU, YMemb
npUMeHsms  UX Npu  peuleHuu
3a0a4;

umems npeocmaenenue 0
niowaou OpPMO2OHANbHOU
npoexyuu,

umems npeocmasienue 0

MPEXSPAHHOM U MHOS0SPAHHOM
yene U HNPUMEHAMb CEOLUCMEa
NIOCKUX Y208 MHO202PAHHO20
yena npu peueHuu 3a0a4,

umemy npeocmasieHus 0
npeobpazosanuu noooous,
20MOmemuy U ymems npuMeHsimo
UX npu peutenuu 3a0ay;

yMemv  pewiamv  3a0a4u  HA
NIOCKOCMU Memooamu
cmepeomempuu,

yMmemv  NpuMeHsAmb  hopmyvl

00veM08 npu pewenuu 3a0au
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® BJIAJICTh IOHATUSAMU KaCATEIbHBIE
IpSIMBIE W IUIOCKOCTM U yMETh
IIPUMEHATh W3 MPH PELICHUU
3az1ay;

® UMETh IIPEACTABIICHUS 0
BIIMCAHHBIX U OIIMCaHHBIX cepax
U yMeThb IIPUMEHATH HX IIpU
peLIeHNH 3a7a4,

® BIAJETh IMOHATUSIMH  OOBEM,
00BEMBI MHOTOTPAaHHUKOB, TEJ
BpAIllCHHUs] U NPUMEHATHh UX NPH
peLIeHNH 3a/a4;

® HMCTb npCaACTaBJICHUC 0
Pa3BCPTKC HIUIHMHAPA M KOHYCA,
IJiomaaun ITOBCPXHOCTHU

IWIMHAPA W KOHYyca, YMETh
INPUMEHATh HMX IPH PEIICHUN
3ajay;

® UMETh MPECTABICHHUE O TJIOMIATH
chepsl U yMETh MPUMEHSTH €TO
P PEIICHUH 33]1a4;

e yMETh peIIaTh  3ajJa4yd  Ha
KOMOWHAIIMA MHOTOTPAHHHKOB U
TEJI BPAILICHUS,

® UMETh MPEACTABJICHHUE O MOA00UHU
B MPOCTPAHCTBE M YMETh peliaTh
3a7a4y Ha OTHOILIEHHE 00HLEMOB U
IO IeH MMOBEPXHOCTEN
MOoA00OHBIX (UTyp.

B nosceonesnoti srcusnu u npu
usyueHuu opyaux npeomemos:

® COCTaBJIATh C MCIOJb30BaHUEM
CBOMCTB TreoOMEeTpHYeCKuX (GuUryp
MaTeMaTHYeCKHe MOMACIH IS
pelieHus 3aJad MPaKTHUYECKOTO
XapakKTepa W 3a7a4 U3 CMEXHBIX
JTUCITUTIIVH, UCCJICIOBATH
MOJTyYCHHBIC MOJIeTTH u
WHTEPIPETUPOBATH PE3yJIbTAT

Bexkmopot u
Koopounam
bl 6
npocmpanc
mee

o BJ'IaI[eTB IMOHATHUAMUA BCKTOPBI H
HUX KOOPAUHATHI;

¢ YMCTb BBLIIIOJHATH OIICpAllMK HAJl
BCKTOpaMH;

Onepuposams NOHAMUSAMU
0eKkapmosvl  KOOpOUHamvl 8
npoCmpancmee, 8eKmop, Mooyib
BEKMOPA, PABCHCMEO BEKMOPOS,
KOOpOUHAmMbl ~ 8eKmopda,  yeoil
MeXHCOY BEKMOPAMU, CKAIAPHOE
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HCIIOJIb30BaTh CKaJIIPHOE
IIPOU3BEJICHUE BEKTOPOB  IpHU
pELIeHUH 3aa4;

MIPUMEHSITh ypaBHEHUE
IJI0CKOCTH, (POPMYITY PACCTOSTHUS
MEXIy TOYKaMH, ypaBHEHHE
cdepsl pu PeIIeHUH 3a/1ay;
NPUMEHSATh BEKTOPbBl M METOJ
KOOpJIMHAT B MNPOCTPAHCTBE MpHU
pelIeHnH 3a1a4

npouseedeHue 8EKMOpO8,
KOJLIUHeapHble 86eKMopbl,

®  HAXOOUMb pPACCMOAHUE MEeHCO)Y
08YyM3l MOYKAMU, CYyMMY
BEKMOpPO8 U NpoussedeHue
BEKMOPA HA HUCTLO, Y20l MeAHCOY

BeKmopamiu, CKANSIPHOE
npousgeoenue,  PAcKiaovbleamo
BEKMOP no 08ym
HEeKOJIUHEAPHBIM BeKMOPAM,

® 3a0asamo NIIOCKOCb

ypaeHeHuem 8  0eKapmosou
cucmeme KOOpoOuHam,

pewams npocmetiuiue 3a0ayu
86e0eHUeM 8eKMOPHO20 ba3uca,

®  HAXO0OUmMbd obvem
napanienenuneoa u mempa’opa,
3A0AHHBIX KOOPOUHAMAMU CBOUX
GepUILH;

® 3a0asamo NPAMYIO 8
npocmpaucmee;

®  HAX00UMb pACCMOsIHUE OM MOYUKU
00  nlOCKOCmMU 8  cucmeme
KOOpOuHam,

®  HAXOOUMb PACCMOSAHUE MeHCO)
CKPeUUBAIOWUMUCS  NPIMBIMU,

3A0aAHHbLIMU 8 cucmeme
KOOpOUHam
Hcmopus Nwmets mpencraBiieHne o Bkiane | — [lpedcmasname 8Knao
Z“mmam UK BBIJAIOIINXCA MATEMaTHKOB B 8bI0GIOWUXCA MAMEMAMUKO8 8
Ppa3BUTHC HAYKH, passumue MamemMamuKu U UHbIX
IIOHUMATb pPOJIb MATCMATHUKH B Hay4YHbIX o6ﬂacmeﬁ;
passuTuu Poccnu MOHUMAMb POsb MAMEMAMUKU 8
paszsumuu Poccuu
Memoow Hcnionb30BaTh OCHOBHBIE METOABI | — MCnosi16308amb OCHOBHbIE
JZ“""’M“’””" JIOKA3aTeNbCTBA, TIPOBOIHUTE | Memodbl OOKa3amenbCmaa,
JO0KaA3aTeiIbCTBO M BBINIOJIHATH nposooums 00Ka3amenbcmao u
OIIPOBEPIKCHNUE; 8bIMNOHAMb ONPOBEPHEHUE;

OPUMEHSTh OCHOBHBIE METO/bI
pElIeHns MaTEMaTUYECKHX 3a/a4;
Ha  OCHOBE  MaTeMaTHYECKHX
3aKOHOMEPHOCTEM B  NIPUPOAE
XapaKkTepu30BaTh  Kpacoty U

— [PUMeHAMb OCHOB8Hble Memoobl
peweHuUs Mmamemamu4ecKux
300a4;

— HO 0CHO8E MaMemMamuYecKux
3aKoOHOMepHocmel 8 npupooe
Xapakmepu3o8ame Kpacomy u
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COBEPLICHCTBO OKPY’KAaIOILIErO
MHpa U POU3BEACHUN UCKYCCTBA,;
IIPUMEHATH IIPOCTENIINE
IIPOTrPaMMHBIE cpencrsa 151
ANEKTPOHHO-KOMMYHUKAI[UOHHBIE
CUCTEMBI pu pelIeHnN
MaTeMaTHYECKHX 3a1ad;

II0JIb30BAaThCS IIPUKJIATHBIMU
OporpaMMaMyd M IporpamMMaMu

Cco8epweHCMB0 OKPyHarouw,e2o
Mupa u npoussedeHull
uckyccmea;

npumeHAmMs npocmediwue

npo2pamMmHsle cpedcmea u
3/1eKMPOHHO-
KOMMYHUKAQUUOHHbIe cucmemebl
npu peweHuu Mamemamu4eckux
30004,

CUMBOJIBHBIX BBIYUCIICHUN  JUIS
HUCCIIENOBAHUA MATEMATUYECKUX
00BEKTOB

NPUMEHAMb MameMamuieckKue
3HAHUSA K UCCNe008AHUIO
OKpYIAHCAIOULe20 MUpa
(MoOenuposanue Gusuyeckux
npoyeccos, 3a0ayu IKOHOMUKU)

Copep:xanue y4eOHOro npeamera
10 xnacc
Monynb «Anredpa» (136 4.)
I'naBa |. Aaredopa 7-9 kinaccoB (nmoBropenue) (6 4.)
JInHeliHbIE YPAaBHEHUS U CUCTEMBI YpaBHEHHI. UNCIIOBBIE HEPABEHCTBA U HEPABEHCTBA, IIEPBOU
CTENIEHU C OJJHUM Heu3BecTHBIM. JIunelnnas pynkuus. Ksanpataeie kopau. KBagpaTHeie
ypaBHeHus1. KBaapatuunas ¢pynkuus. KBagparasie HepaBeHncTBa. CBoiicTBa U rpaduKu
¢bynkuuu. [Iporpeccuu u croxHbie MpoieHThl. MHOXKecTBa. Jloruka.
Iaasa Il. Jeaumocts yncen (11 4.)
[Tonstue nenmumoctu. JlenuMmocTs cyMMBI U ipou3BeaeHus. [lenenue ¢ octatkoM. IIpusHaku
nenuMocTtu. CpaBHeHus. PerieHue ypaBHEHHM B LIEIbIX YUCTIAX.
I'aasa |1l. MHorouiennl. Ainreopandyeckue ypapHenus (17 4.)
MHorousieHbl 0T oJiHOM niepeMenoi. Cxema I"opHepa. Muorousien P(x) u ero kopenb. Teopema
besy. Anrebpanueckoe ypaBHenue. Cienctus u3 Teopemsl besy. Pelienue anredpandyeckux
ypaBHEHUH pa3jioKeHWeM Ha MHOKHUTENH. JlenmumocTh nBywieHoB X™ + a™ Ha X + a.
CuMMeTpuyecKkrue MHOTOUYJIEHBI. MHOTOUYJIEHBI OT HECKOIBKUX NEPEMEHHBIX. DOPMYIIBI
COKpAIIIEHHOT'0 YMHOEHHUS JJIs CTapiinx crenene. buanom Hetorona. CucteMbl ypaBHEHUM.
I'naBa IV. Ctenensb ¢ AeiicTBUTENLHBIM MoKka3aTeseM (11 4.)
JleficTBuTenbHBIC YKciia. beckoHeuHO yOBIBaroIasi reoOMeTpuuecKas porpeccus.
Apudmernueckuii KOpeHb HaTypalibHOM cTeneHu. CTemeHb ¢ palliOHAIbHBIM U
JEUCTBUTEIbHBIM MTOKA3aTESIMH.
I'naBa V. Crenennasi pyunkuuu (16 4.)
Crenennast pyHKIUsA, €€ CBOMCTBA U Tpaduk. Bzaumuo oOpatneie pyHkimnn. CroxHas
bynkuus. [IpoOHo-nmuueiiHas QyHkius. PaBHOCHIIbHBIC YpaBHEHUS U HEPABEHCTB.
Uppanunonansueie ypaBHeHnn. ppalnoHanbHble HEPABEHCTBA.
I'naBa VI. [loka3aTenbnas ¢pynkoun (11 4.)
[TokazaTenbHas GpyHKIMA, ee cBOMCTBa U rpaduk. [Tokazarenbubie ypaBHenus. [lokazarenbHbie
HepaBeHCTBA. CUCTEMBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
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I'naBa VII. Jlorapugmuueckasi ynxmus (17 4.)
Jlorapudmel. CoiicTBa jgorapudmoB. JlecsTuuHble U HaTypaidbHbie Jorapudmol. Dopmyna
nepexona. Jlorapupmudeckas GyHKIM, ee CBOiCTBa u rpaduk. Jlorapudmuueckne ypaBHEHUS.
Jlorapudmuyeckne HepaBeHCTBA.
I'naBa VIII. Tpuronomerpuueckue popmyJinl (24 4.)
Pannannasa mepa yria. [IoBOpoT TOUkM BOKpYT Hayana KoopauHat. OnpeeneHue CHHyca,
KOCHHYCa M TaHI€HCa yTIia. 3HAKU CUHYCA, KOCHHYCA U TaHT'€HCA. 3aBUCUMOCTb MEXKIY
CUHYCOM, KOCHHYCOM M TAaHT€HCOM OJHOTO U TOT'O K€ yIJyia. TpUrOHOMETPUYECKHAE TOKIECTBA.
Cunyc, KOCUHYC ¥ TaHTM 1 ¢ yrioB a u -a. @opmysl cioxeHns. CHHYC, KOCHHYC U TAHT€HC
OBOMHOTO yria. CHHYC, KOCHHYC U TAHT€HC MOJIOBUHHOTO yria. @opmyisl npusBeaeHus. Cymma
U pa3HOCTh cMHYCcOB. CymMMa U pa3HOCTh KOCHHYCOB. [Ipon3BeeHne CHHYCOB U KOCUHYCOB.
I'napa IX. Tpuronomerpuyeckue ypaBuenusi (21 4.)
VYpaBHeHue cosX=a. YpaBHeHHe sinX = a. YpaBHeHue tg X=a. Tpuronomerpuyeckrue ypaBHEHUs,
cBozdluMecs K anreopandeckum. OJHOPOIHbIE U JIUHEWHbIE ypaBHEHUsI. MeTo bl 3aMEHbI
HEU3BECTHOTO U PA3JIOKEHU HA MHOKUTEIN. METO/T OLICHKH JIEBOM U MPAaBOM YacTen
TPUTOHOMETPUUECKOTO ypaBHEHUSA. CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUM.
TpuUroHoMeTpryeCcKnue HEPAaBEHCTBA.
Pe3eps (5 u.)

Monyns «I'eomeTpus» (68 4.)
1. BBenenue (aKCHOMBI CTEPEOMETPHUH U MX CJIeACTBHUA). (5 4).
IIpencrasienue pasaena reoMeTpun — crepeoMeTpun. OCHOBHBIE OHITHUS CTEPEOMETPHN.
AKCHOMBI CTEPEOMETPUHN U UX CIEACTBUSA. MHOTOIpaHHUKU: Ky0, apajljiesenunesn,
MPSIMOYTOJIbHBIN Mapajuleienune]], Ipu3mMa, npsaMmasi npu3Ma, NpaBuibHas Mpru3Ma, IupaMua,
IpaBuibHas nupamuaa. MoaennpoBaHue MHOTOIPAHHUKOB U3 Pa3BEPTOK U C IOMOLIBIO
reOMETPUYECKOI0 KOHCTPYKTOPA.
2. ITapanyeabHOCTH NPAMBIX U IJI0CKOCTeH. (19 4). [lepecekaroniuecs, napasieiabHble U
CKpellMBaroIuecs npsMblie B mpoctpaHcTBe. Kitaccudukaiys B3aMMHOTO pacrioIokKeHHs IBYX
IpsIMBIX B IpocTpaHcTBe. [Ipu3Hak ckpemuBaromuxcs npsMsix. 1lapamiensHOCTs npsmMont 1
IJIOCKOCTH B npocTpaHncTBe. Kiaccudukanus B3aMMHOTO PacioioKEeHHs MPSIMON U TNIOCKOCTH.
[Ipr3Hak napayeapHOCTH MPSAMOM U IIOCKOCTHU. [lapaninenbHOCTh ABYX IIOCKOCTEM.
Krnaccudukanus B3auMHOTO pacioioKeHHsl IBYX IIocKocTel. [Ipr3Hak mapamienbHOCTH IBYX
mockocter. [Ipr3Haku napajieIbHOCTH JBYX IPSIMBIX B IPOCTPAHCTBE.
3. llepneHAUKYJISIPHOCTHb NPSAMBIX M IJIOCKOCTEM. (20 4).
VYron Mexay npsMbIMH B IPOCTPaHCTBE. llepneHanKyIapHOCTh NpAMBIX. [leprieHIuKyISpHOCTD
NpsAMOUN U IITOCKOCTH. [IpU3HaK nepneHuKyasspHOCTH MPSMOM U IITOCKOCTH. OpTOrOHAIBHOE
poeKkTupoBanue. [lepneHauKyIsip 1 HaKJIOHHAsL. YTOJ MEXAY MPSIMOU U INIOCKOCTBIO.
JIByrpa"Hseii yroi. JIMHeHHbIA yro ABYIpaHHOro yria. llepneHauKkyIspHOCTb INIOCKOCTEN.
[Ipu3HaK NepHeHINKYIIPHOCTH IBYX IUNIOCKOCTEN. PaccTosiHue MeX 1y TOUKamMu, IPSIMbIMU 1
IIJIOCKOCTSIMM.
4. Muororpanuuku (12 u).
MHororpaHHsi€ yriibl. BellTyKiible MHOIOTPaHHUKU U UX CBOMCTBA. IIpaBuibHbIE
MHOTOrpaHHMKH. Llenb: chopMUpoBaTh y yHyalmmxcs mpeacTaBieHne 00 OCHOBHBIX BUIaX
MHOT'OTPAaHHHUKOB U UX CBOMCTBAaX; paCCMOTPETh MPABUIIbHBIE MHOTOTPAHHUKH.
5.BekTopbl B IpocTpancTBe (64).
Bexkrtopsl B ipoctpancTBe. KosummHeapHble M KOMILIAHApHbIE BEKTOPHI. [lapanienbHblii mepeHoc.
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[TapannensHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. [lapaienbHbie MPOEKIUHU TNIOCKUX (DUTYD.
N300pakeHne npoCcTpaHCTBEHHBIX (UTYp Ha TIOCKOCTU. CeueHnss MHOTOTPAHHUKOB.
Uctopuueckue ceeneHus.

6.IToBTOpeHue (64)
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11 xmacc

Monaynb «Anredpa» (136 4.)
IToBTOpenue kypca 10 kiaacca (12 4.)
I'naBa I. Tpuronomerpuueckue pynkunu (19 4.)
O6nactb onpenesieHrss 1 MHOKECTBO 3HAYEHUIN TPUTOHOMETPUUYECKUX QYHKIUNA. YEeTHOCTD,
HEYETHOCTb, IEPUOJUUYHOCTh TPUTOHOMETpHUECKUX GyHKIUi. CBOMCTBA PYHKIIUU y = COSX H
ee rpaduk. CBoiicTBa pyHKIMH y = sinx U ee rpaduk. CBoiicTBa u rpaduku QyHKIUN y = tgX U
y = ctgx. OGpatHble TpUTOHOMETpHUECKHE (HYHKIIUH.
I'naga I1. Ilpou3BoaHasi M ee reOMeTPUUYECKHH CMBICJ (22 4.)
[Ipenen mocnenoBarenpHOCTH. [Ipeaen dynkmuu. HenmpepsiBHOCTh PyHKITMN. OnipenencHue
npou3BoaHOu. [IpaBuna nuddepennupobanns. [IponsBoaHas creneHHON QyHKITNN.
[Ipou3BoaHbIE 371€MEHTAPHBIX PYHKIUN. ['€OMETpUUECKUIA CMBICI TPOU3BOJHOM
I'nasa III. IlpumeHenne MPOU3BOAHOM K HCCIeI0BAHNIO PyHKIM (16 41.)
Bo3spacranue u yobiBanue QpyHkiuu. kctpeMymbl pyHkiuu. Haubomnbliiee 1 HauMeHbIIIee
3HaueHus QyHkiuu. [Ipon3BoaHast BTOPOTo MOPSIKA, BHITYKIOCTh U TOYKHU MEeperuoa.
[TocTpoenue rpa@ukoB GyHKIIHIMA.
I'nasa IV. IlepBooOpa3Has u nuarerpaJi (15 4.)
[TepBooOpaznas. [IpaBuiia HaxoxXaeHUs IepBoOOpa3HbIX. [1n01mans KpUBOIMHEHHOM Tpanenuu.
Nuterpan u ero BeluncieHue. Berancienue miomaaei Guryp ¢ moMoIibo HHTETPajoB.
[IpuMeHeHre UHTErpanoB I peleHus puzndeckux 3aaad. [Ipocrelimue quddepeHnnanbHble
YpaBHEHHS.
I'naBa V. KomOunaropuxa (13 4.)
Marematnyeckas nnaykuus. [IpaBuno nponssenenus. Pasmenienns ¢ nOBTOPEHUSIMU.
[TepectanoBku. Pazmemnienus: 6e3 nopropenuii. Couetanus 0e3 noBTopeHuit 1 6uHOoM HbroTOHA.
CoueTaHus C HOBTOPEHUSMH.
I'naBa VI. DnemenTsl Teopun BepositHocTeit (11 4.)
BepositHocTh coObITHsI. ClioXKeHNe BEpOSITHOCTEH. Y CJIOBHAsI BEPOSITHOCTh. He3aBucumMocTh
coObITHI. BeposiTHOCTH TTpou3BeIeHNS He3aBUCUMBIX cOObITUI. DopMyna bepryu.
I'naBa VII. KommiekcHble uucia (14 4.)
Onpenenenne KOMIIEKCHBIX yncen. CI0KEHNE U YMHOKEHUE KOMIUIEKCHBIX YHCEIL.
KommiekcHo conpsixeHHble ynciaa. Moayinb KOMIUIEKCHOTO yucia. Onepanuy BBIYUTaHUS U
nenenus. ['eomeTpuueckas HHTepIpeTalus KOMILUIEKCHOTO yucia. Tpuronomerpudeckas opma
KOMIUIEKCHOTO YHCJIa. Y MHOKEHHE U JICJICHUE KOMIUIEKCHBIX YMCEIl, 3alIMCAaHHBIX B
TpuronomeTrpudeckoit popme. @opmyna Myaspa. KBajnpaTHoe ypaBHEHHE ¢ KOMITJIEKCHBIM
HEU3BECTHBIM. V3BIeUeHe KOPHS U3 KOMIUIEKCHOTO YKciia. AlnredOpandyeckue ypaBHEHHUS.
I'naBa VIII. YpaBHeHHsI M HEPABEHCTBA C ABYMH NePEeMEHHbIMU
JIvuHeHbIe ypaBHEHUs U HEPABEHCTBA C ABYMs lIepeMEHHbIMU. HelnHelnble ypaBHEeHUs U
HEPABEHCTBA C IByMs [IEPEMEHHBIMU. Y PABHEHUS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMH,
COZIEpIKAILNE ITAPAMETPBI.
HNT1orosoe mosropenue (14 4.)

Monynb «I'eomerpus» (68 )
1. KoopauHaThI TOYKH M KOOPAMHATHI BEKTOPOB NpocTpancTBe. JABmxenus (15 4).
IIpssmoyrosibHas cucTeMa KOOPJAWHAT B IPOCTPAaHCTBE. PaccTosAHME MEX Iy TOUKAMU B
npocTpaHcTBe. BekTopel B mpocTpancTse. [[nuHa BekTopa. PaBeHcTBO BekTOpoB. CrioxkeHue
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BEKTOPOB. Y MHOKE€HHE BEKTOpa Ha unciio. Koopaunatel Bekropa. CkanspHOE IIPOU3BEACHUE
BEKTOPOB. Llenb: BBeieHNE IOHATHE NPSAMOYTOJIBHON CUCTEMBI KOOPANHAT B IIPOCTPAHCTBE;
3HAKOMCTBO C KOOPAMHATHO-BEKTOPHBIM METOJIOM PELICHUS 33/1a4.

2.1naunap, konyc, map (20 4)

OcHoBHbI€ 351eMeHTHI cepbl U mapa. BzaumHoe pacnonoxenue chepsl U IIOCKOCTH.
MHororpaHHuKH, BMCaHHbIe B cpepy. MHOrOrpaHHUKH, OMMCaHHbIE OKOJIO0 cdepsl. Llumuuap u
KOHyC. OUTrypbl BpallleHHS.

3. O0beM U mIoIAaAb MOBEPXHOCTH (23 4).

[Tonsitue o6beMa u ero cBoiictBa. O0BEM MIINHAPA, TPIMOYTOJBHOTO MapajlieenuIeaa u
npusmsl. [Ipunnun Kaeansepu. O6bem nupamuibl. O0beM KOHYCA U yCEUEHHOTO KOHYCA.
O0beM mapa u ero yactel. [1nomanp moBepXHOCTH MHOTOTpaHHUKA, LIUJIMHIPA, KOHYCA,
YCEUYEHHOr0 KoHyca. I imomaas noBepxHOCTH 1mapa u ero Jacrei. Llens: cuctemaTuzanmys
M3Y4YEHUSI MHOTOIPAaHHHUKOB U TEJI BPALIEHUS B XOJI€ PELICHHUS 3a1a4 HAa BEIYMCIICHUE UX
00BEMOB

IHoBTopenue (10 4.)
TemaTuueckoe MIAHMPOBaAHHE
10 xnacc
Ne Ha3Banmue pasaena KouauuecTBo
n 4acoB
/
n
Monynb «Anrebpay

1 I'maBa |. Anre6pa 7-9 kiaccoB (ITOBTOpEHHE) 6
2 I'masa Il. lenumocTs uncen 11
3 I'maBa [1. MHOTOYICHEI. 17

AnreOpanyeckue ypaBHEHUs
4 I'masa IV. Crenedp ¢ IelCTBUTEIHLHBIM 11

oKa3aTeseM
5 I'nmaBa V. Crenennas hbyHKIUS 16
6 I'nmaBa VI. [lokazatenbHast GyHKIMSA 11
7 I'naBa VII. Jlorapudmuueckas GyHKius 17
8 I'maBa  VIII. Tpuronomerpuyeckue 24

bopmybl
9 I'naBa IX. Tpuronomerpuueckue 21

ypaBHEHUS

Moayns «I eomerpus»

1 BBCI[CHI/IC. AKCHOMBI CTCPCOMECTPHUH U UX CIICACTBUA 5
2 [TapannenbHOCTh NPSAMBIX U TUNIOCKOCTEMN 19
3 [leprieHIMKYISIPHOCTH MIPSMBIX 17} 20

IIJIOCKOCTEN
4 MHoOrorpaHHHKU 12
5 BekTopsl B MpoCTpaHCTBE 6
6 [ToBTOpEeHHe 6
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11 xmacc

Monynb «Anrebpay

10 IToBTOopenne kypca 10 kmacca 12

11 I'naBa |. Tpuronomerpuyeckue GyHKIUH 19

12 I'maa  II.  IlpomsBomgnas u  eé 22
F€OMETPUYECKUI CMBICIT

13 I'maa III. [IpumeHeHne MpPOM3BOIHON K 16
UCCJIeIOBAHUIO (QYHKIIUN

14 I'maga IV. IlepBooOpa3nas u MHTETrpas 15

15 I'maBa V. KomOunaropuka 13

16 ['maBa VI. DnemeHTHI TEOpHUH 11
BEPOSITHOCTEN

17 I'masa VII. KommiekcHbie uncna 14

18 Hrtorosoe noBTopeHne 14

Moayns «I'eomerpus»

7 Meron KOOpAMHAT B  IPOCTPAHCTBE. 15
JIBr>xeHust

8 [unuHnp, KOHYC, map 20

9 OOBEMBI TETT 23

10 O06o061aronee MOBTOPEHUE 10
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