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Cpok peanuzaiuu rnporpammbl 2023-2024 y4eOHbIii 101

KonudecTBo yacoB nmo yueOHOMy 11aHy: Bcero 204 yac B roji; B He/ieJa10 6 yac
[InanupoBaHue COCTaBIECHO HA OCHOBE :
AJire0pa U HaYaJa MaTeMaTHYecKoro anaan3a. Coopuuk pa6ounx nporpamm. 10—11

KJIACCHI : VUel. mocodue LI 00111e00pa30BAT. OPraHU3AlNN : 0230BbIN M VIJIV0J. YPOBHHU /
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I'eomeTpusi. CoopHuk padounx nporpamm. 10—11 kjaaccel : yued. mocodue s
0011e00pa3oBaT. Opranu3anmii : 0a30Bblii ¥ yriayoJ. yposuu / [coct. T. A. bypmucrpoBaj
— M. : IIpocBenienne, 2018
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PaccmoTpeHo Ha 3acenanuu
MEeJarOTHYECKOr0 COBETA IIKOJIBI,
npotokod Ne 1 or 30.08.2023r

Ilnanupyemble pe3yJibTaThl H3YYEeHHS Y4eOHOI0 MpeaMeTa




MerTanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI TIPEICTABIICHBI TPEMS TPYIIIIAMH YHUBEPCATBHBIX
yueOHnbIx nevicteuit (YY /).

1. PeryasiTUBHBbIe YHMBepcajabHble yueOHbIe AeiicTBUS

BoInycKHMK HAYYMTCSH:

—  CaMOCTOSITETIbHO OMpPENeNATh LEIH, 33/JaBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPBIM MOXKHO
OTIPENIENIUTH, YTO IeITh TIOCTUTHYTA;

— OLEHHMBAaTh BO3MOJKHBIE TIOCJIEICTBUS JOCTIIKEHHs TIIOCTaBICHHON MLeIH B JEATEIbHOCTH,
COOCTBEHHOM KHM3HH U )KU3HU OKPYIKAIOMIKUX JIFOACH, OCHOBBIBASICh HA COOOPaKEHUSX STUKU H MOPAJIH;

— CTaBUTh M (QOpPMYyIUpOBaTh COOCTBEHHBIC 3aladyl B 00Opa30BATENBHOW NIEATEIBHOCTH W
KU3HCHHBIX CHTYaIUsX;

—  OLEHHMBATh PECYPChI, B TOM YHCJIE BpeMs M JIpyrue HeMaTepHalbHbIE PECypChl, HEOOXOAUMBIE
JUTSL JOCTHIKSHHUS TTOCTABJICHHOM TIEITH;

—  BBIOMpaTh MYTh JOCTHXKEHUS LIENH, IJIAHUPOBATh PEIICHHE MOCTABICHHBIX 33/1a4, ONTUMH3HPYS
MaTepHuaJbHbIE U HEMaTepHUaIbHbIC 3aTPATHI,

—  OpraHu3oBbIBaTh A(PQPEKTHBHBI MOUCK PECypcoB, HEOOXOIMMBIX S JOCTHIKEHHS
MMOCTaBJICHHOM I1EIIH;

—  CONOCTABJIATH MOJTYYEHHBIN Pe3yJIbTaT JEATEILHOCTH C TIOCTABICHHOH 3apaHee LEeNbo.

2. llo3HaBaTeIbHbIE YHHBEPCAJIbHBbIE YUeOHbIE NelicTBUS
BoInycKHMK HAYYMTCSH:

— HUCKAaThb MW HaAaXOAUTH O606H_[€HHBIC CHOCO6BI peuicHusd 3aJad4, B TOM YHCJIC, OCYUICCTBIIATH
pa3BepHYTHIN WH(DOPMAITMOHHBIN TTOUCK U CTAaBUTh HAa €T0 OCHOBE HOBBIC (YUEOHBIC M TIO3HABATEIILHBIC)
3a/1a4w;

—  KPUTHYECKH OIICHMBATh W MHTEPHPETUPOBATH MHPOPMAIUIO C Pa3HBIX MO3MIMNA, PaCHO3HABAThH
U (UKCUPOBATH MPOTUBOPEUHS B MHPOPMALMOHHBIX HCTOUHUKAX;

—  HUCHOJNB30BaTh  pa3M4YHbIE  MOJIENbHO-CXEMAaTHYECKHE CpEeACTBa Ui  IpEICTaBJICHHS
CYUIECTBEHHBIX CBS3€ W OTHOILICHMH, a TaKXKe NPOTUBOPEUMH, BBISABICHHBIX B HH(DOPMAIIMOHHBIX
UCTOYHHKAX;

—  HAXOAWTH U IMPUBOJUTH KPUTHUUECKHUE apTyMEHTBI B OTHOLICHUH ACUCTBUM U CYKIECHHUH IPYroro;
CIOKOWHO M pa3yMHO OTHOCHUTHCS K KPUTUYECKUM 3aMEUYaHHSIM B OTHOIIEHUU COOCTBEHHOTO CYXICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAMTHb 33 paMKd Yy4eOHOro TpeaMeTa M OCYIIECTBIATh LIEJCHANPaBICHHbBIN MOMCK
BO3MOKHOCTEH JUIsl IIIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOO0B ACHCTBHUS,

—  BBICTpauBaTh HHIMBUAYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YUHUTHIBAsS OTPAaHUYEHHUS CO
CTOPOHBI APYTHUX YHACTHUKOB U PECCYPCHBIC OTPAHUYCHUA;

—  MEHSATh U YAEepKUBATh pa3HbIe MO3UIIUY B TO3HABATENILHOMN 1€ATEIbHOCTH.

3. KoMmmyHuUKaTHBHBbIEe YHHMBepPcaJIbHbIe yUeOHbIe 1elCTBHS
BbInyCKHMK HAYYNTCH:

—  OCYUIECTBJISITH JEJOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHMKaMH, TaK M CO B3pOCIBIMU (Kak
BHYTpH 00pa30BaTeNbHON OpraHU3alllM, TaK U 3a €€ IpeAesamMu), MoaA0HpaTh MapTHEPOB JUIS JeTOBOM
KOMMYHHKAIIMH UCXOJISl U3 COOOpaXKEHUM pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JIMYHBIX CUMITATUH;

—  TIpU OCYIIECTBJIECHUHU TPYIIOBON pabOTHl ObITh KaK PYKOBOJIUTENEM, TaK M YICHOM KOMAaH[bI B
Pa3HBIX poJIsX (TeHepaTtop uaei, KPUTUK, UCIIOTHUTENb, BEICTYAOIINMA, SKCIIEPT U T.11.);

— KOOPIMHHMPOBATH W  BBINOJNHATH pabOTy B YCIOBHSX pPEaIbHOTO, BHPTYAIbHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJIEHCTBUS;

— Pa3BCPHYTO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUSA C HCIIOJIB30BAHUCM AIACKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH(IMKTOTEHHBIE CUTYyallMM M MPEJOTBpalIaTh KOH(MIMKTHI 10 MX AKTUBHOM
¢a3bl, BHICTpanuBaTh AEOBYIO U 00pa30BaTelIbHYI0 KOMMYHHKAIIMIO, U30€erasi IMYHOCTHBIX OLIEHOYHBIX
CYXIECHUU.



Yriay0aeHHbli ypOBeHb
«CHCTeMHO-TeopeTHYeCKHE Pe3yIbTAThI»

Pasznen II. BbImyCKHMK HAYYHTCH IV. BBINYCKHUK MOJTYYHUT
BO3MOKHOCTh HAYYHTHCH
Mean JlJis yCrienHoro npo1oyikeHus 00pa3oBaHus s obecnevenus 603MOACHOCIU YCNEUWHO20
OCBOCHMUSI 10 CIIEHHAIBHOCTSIM, CBA3aHHBIM C IMTPUKJIAIHBIM npOOOICEHUsT 0OPA30B8ANHUSL O
npeamera HCIIOJIB30BAHUECM MaTCMaTUuKHU cneyuailbHoOCnAM, CGﬂS’LIHI—fblM c
ocyujecnmenieHuem Hayinou u
UCCe008aMENbCKOU OeSMEeNbHOCHU 8
obracmu Mamemamuku U CMENCHbIX HAyK
TpeboBanusi K pe3yjbTaram
Inemenmuvt | — CBOOOTHO ONMEPUPOBATH' MOHATHAMU: — Hocmuoicenue pezynvmamos pazoena
meopuu KOHEYHOE MHOXECTBO, DJIEMEHT 1I;
MHOIICECE MHOXECTBA, TOJIMHOXECTBO, IEPECEUCHUE, | — ONepuposams NOHAMUEM
u 0o0beIMHEHNE U PA3HOCTh MHOYKECTB, onpeoeneHus, OCHOBHbIMU 8UOAMU
Mamemamuy YHUCJIOBbIE MHOKECTBA HA KOOPIMHATHOMN onpeodenerutl, 0OCHOBHbBIMU BUOAMU
ecKkoi MPsIMOM, OTPE30K, NHTEPBAJI, meopem,
JI02UKU MOJIyMHTEPBAJI, IPOMEXKYTOK C BEIKOJIOTOM | —  HOHUMAMb CYMb KOCBEHHO2O0
TOUYKOH, rpaduuecKkoe npecTaBIeHNe odokaszamenbcmea,
MHOXCCTB Ha KOOpHHHaTHOﬁ IIJIOCKOCTH, — onepuposamv NOHAMUAMU CHEMHO020
— 3a/1aBaTh MHO>KECTBA MEPEUNCICHUEM U U HeCYemHo20 MHOJCECMEaA;
XapaKTCPUCTUICCKHUM CBOﬁCTBOM; —  NPUMEHAMb Memoo
— OIEpHUPOBATh NOHATHUSIMU: YTBEPKICHHUE, Mamemamuyeckou UHOYKYuu OJist
OTpHUIIAaHUE YTBEPIKICHHSI, ICTUHHBIC U nPo6edeHUst PaAcCyHcOeHUl U
JIO’KHBIE YTBEPKJEHUs, IPUUHHA, 0oKazamenbcme u npu peueHuu
CJIE/ICTBHE, YACTHBIN ClTydail 001iero 3a0au.
YTBEPKJICHHS, KOHTPIIPUMED; B noeceomnesnoti scusnu u npu uzyuerHuu
— MPOBEPATh NPUHAMIEKHOCTH SJIEMEHTA opyaux npeomemos.
MHO>KECTBY; —  UCNONb306aMb MEOPEMUKO-
— HaxXOAWTh MepeceyeHne U 00beUHEHNE MHOJICECTEEHHBIU A3bIK U A3bIK
MHOXECTB, B TOM YHCJIE TIPEICTABICHHBIX JIO2UKU OJ11 ONUCAHUSL PeaNbHbIX
rpaduyecKky Ha YHUCIOBOM MPSMON U Ha npoyeccos u A6NeHUl, NPu peueHuu
KOOPJMHATHOMN TIJIOCKOCTH; 3a0ay4 Opyaux y4eOHbIX npeoMemos
— TMPOBOJUTH JIOKA3ATEIIbHBIE PACCYKICHUS
TSI 0O0CHOBAHUSI HCTUHHOCTH
YTBEPKJICHU.
B nosceonesnoti sorcuznu u npu uzyyenuu Opyeux
npeomemos:
— HCIOJIB30BaTh YUCIIOBbIE MHOXKECTBA Ha
KOOPJMHATHOM MPSAMOM M HA KOOPAMHATHOU
MJIOCKOCTH /17151 OIUCAHUS PeaIbHBIX
MPOIECCOB U SIBJICHUI;
— TMPOBOJUTH JI0KA3ATEIIbHBIC PACCYK/ICHHUS B
CUTYaIIUSIX TTOBCETHEBHOM KU3HU, MPU
pELICHUH 337a4 U3 APYTHX IPEAMETOB
Yucna u — CB000JIHO ONIEPUPOBATH MOHATHIMHU: —  Jlocmuoicenue pe3ynbmamog pazoena
sbIpadicenus HaTypaIbHOE YHCIIO0, MHOKECTBO 1I;

HATYpaJIbHBIX YUCEII, I[EJI0E YUCIIO,
MHO>KECTBO IIEJIBIX YHCENI, OOBIKHOBEHHAS
npo0b, necsaTuyHast APOOb, CMEMIAHHOE
YHCII0, PallHOHATBHOE YHCII0, MHOYKECTBO
paIMoOHATBHBIX YUCEI, UPPAIIMOHATHHOE
YHCII0, KOPSHb CTEIICHU N, ICHCTBUTEIBHOE
YHCII0, MHOXKECTBO JEHCTBUTEILHBIX YHCEIL,
TreOMEeTPHYECKass HHTEPIIPETALIHS

—  CB0O00HO ONEPUPOBAMb YUCTIOBLIMU
MHOIICECBAMU NPU PeUleHUU 3a0aY,

—  NOHUMAMb NPUYUHBL U OCHOBHbIE
uoeu pacuupeHus YUcio8bix
MHOJICECE,;

—  81a0emb OCHOBHLIMU NOHAMUAMU
meopuu 0eUMOCMU NPU PeueHuU
CMAaHOApmMHbIX 340a4




HaTypaJIbHBIX, LIEJIbIX, PAIMOHAJIbHBIX,
JEHCTBUTEIBHBIX YHCENT,

TMOHUMATh U OOBSICHITH PA3HUILY MEXKTY
MO3UIMOHHOW U HEMO3ULIMOHHOM
CUCTEMAaMH 3allMCH YUCEIT;

NEPEBOUTH YUCIIA U3 OJIHON CHUCTEMBI
3anucy (CUCTEMbI CUMCIICHUS) B APYTYIO;
JTOKa3bIBaTh U MCIOJIb30BaTh IPU3HAKU
JEJIMMOCTH CYMMBI U IPOU3BEICHUS IpU
BBINIOJIHEHUH BBIYMCIIEHUI U pEeLICHUN
3ajauy;

BBITIOJIHATh OKPYTJICHHUE PAIMOHAIBHBIX U
HMPPALMOHAIIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

CpaBHMBATh JICHCTBUTENbHBIEC YUCIIA
pa3HBIMHU CTIOCO0AMH;

yHOPSA0YMBATh YUCIIA, 3alIMCAaHHBIE B BUJIE
OOBIKHOBCHHOU U JIECATUIHOM Jpo0H,
YKClia, 3aIIMCAHHbIE C HCII0JIb30BAHUEM
apru(pMETHYECKOTO KBaIpaTHOT'O KOPHS,
KOpHEH cTerneHu O0JIbIIe 2;

Haxoanth HOJI n HOK pasueimu
croco0aMu U UCIOJIb30BaTh UX MPU
pELIeHUH 33/ay4;

BBITIOJIHATH BBIYMCICHUS U TPeoOpa30oBaHMUs
BBIPAXEHHI, COlepKaliX JeHCTBUTEIbHBIC
4KClla, B TOM YHUCJIE KOPHU HaTypaJbHbIX
CTEIICHEH

BBITIOJTHITH CTAH/IAPTHBIC TOXKICCTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPUUYECKHX,
aorapu()MUYECKUX, CTEICHHBIX,
HUPPAMOHATEHBIX BBIPAKEHUH.

B nosceonesnou srcuznu u npu usyyenuu opyeux

npeomemos:

BBITIOJHATH U OOBSCHSTH CPaBHEHHE
PEe3yJIbTaTOB BHIYMCICHUHN NIPH PELICHUH
MPAKTUYECKHX 33/1a4, B TOM YHCJIIE
HPUOIMKSHHBIX BEIYUCICHUH, UCTIONB3YS
pa3Hble CIIOCOOBI CPaBHEHUI;
3aIllUCBIBAaTh, CPABHUBATH, OKPYTJISAThH
YHCIIOBbIE JaHHbIE PEaJIbHBIX BETMYHMH C
WCTIOJIb30BAaHUEM Pa3HBIX CUCTEM
U3MEpEHUs;

COCTaBJIATh M OLICHUBATH Pa3HBIMH
CII0CO0aMH YHCIIOBBIC BHIPAKEHHS IPU
pelIeHNH MTPAKTUYECKUX 3a/1a4 U 33734 U3
JPYTHX YY9EOHBIX MIPEAMETOB

umemsv 6a306vle NPeOCmMasieHuss o
MHOXCECm8e KOMNIEKCHBIX YUCe];
C80D0OHO BLINONHAMb
modicoecmeenubie npeoopaz06anus
MPULOHOMEMPUUECKUX,
Jl02apupmMuiecKux, cmeneHHvIxX
BbIPAINCEHULL,

e1a0emuv opmynou bunoma
Hviomona,

NPUMEHAMb NPU peuteHuu 3a0a4
meopemy 0 TUHeUHOM
npeocmasnenuu HOJ;

NPUMEHAMb NPU peuieHuu 3a0a4
Kumaiickyro meopemy 06 ocmamkax;
NPUMEHAMb NPU peuleHuu 3a0a4
Manyio meopemy @epma;

YMemy 8bINOHAMb 3ANUCL YUCIA 6
NO3UYUOHHOU CUCeEMe CYUCTIeHUSL,
NpUMEHAMb NPU peuleHuU 3a0a4
MeopemuKo-4uciosvie OYHKYuu:
YUCO U cymma oenumenetl, YYHKYUIO
Dinepa;

NPUMEHAMb NPU peuieHuu 3a0a4
yenuvle Opoou,

NpUMeHAmMb NPU peuteHuu 3a0ay
MHO20YeHbL ¢ OetiCM8UMEeNbHbIMU U
yenvimu Koagguyuenmamus
61a0emb NOHAMUAMU NPUBOOUMDBLU U
HenpusoouUMblli MHO20YIEH U
NPUMEHAMb UX NPU PeeHUU 3a0ay,
NPUMEHAMb NPU PeueHuU 3a0ay
Ocnognyto meopemy aneeopbi,
NPUMEHAMb NPU peuleHuu 3a0a4
npocmetiuiue yHKYUU KOMNJIEKCHOU
nepemMeHHOlU KaK 2eomMempuyecKue
npeobpazosanus

Ypasnenua
u
HepageHcme
a

CB000IHO ONIEpUPOBATH MOHATHIMHU:
ypaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA, ypaBHEHHE,
SIBJISIFOLLEECS CIIECTBUEM JIPYTOro
ypaBHEHUS1, ypaBHEHUs], PABHOCUJIbHBIE Ha
MHO>KECTBE, PABHOCUJIbHbBIE
npeoOpa3oBaHusl ypaBHEHUH;

Hocmuoicenue pesyniomamos pazoena
1I;

C80000HO onpeodensims mun u
8bIOUP A MEMOO PeLleHUs]
NOKA3AMeNbHbIX U 102apUPMULECKUX
VPaBHeHUll U HEPABEHCMS,
UPPAYUOHANLHBIX YPAGHEHUU U




peliath pa3Hble BUbl ypaBHEHUN U
HEPaBEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIE ypaBHEHUs 3-i U 4-1 cTeNeHeH,
JTPOOHO-pallMOHATBHBIC U
HppaLMOHAJIbHBIE;

OBJIAJIETh OCHOBHBIMU THITAMH
II0Ka3aTeNbHBIX, JIOrapu(PMUUECKUX,
HpPPaLMOHAIIBHBIX, CTEIIEHHBIX YPAaBHEHUH U
HEPABEHCTB U CTaHJAPTHBIMU METOJAMH MX
pelIeHN U IPUMEHSATh UX MIPH pEeLIeHUN
3a1ad4;

MIPUMEHSATH Teopemy besy k pemennro
YPAaBHEHUH;

IPUMEHATh TeopeMy Buera s pemenus
HEKOTOPBIX YPAaBHEHUI CTEIIEHU BhIILIE
BTOPOM;

MMOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX
Y HEPaBHOCWJIBHBIX ITPEOOPA30BAHUSIX
YPaBHEHUI U YMETb UX JJOKa3bIBaTh;
BJIAJIETh METOJJAMU PEUICHNS YPABHEHUH,
HEpPaBEHCTB U UX CHCTEM, YMETh BBIOUPATh
METOJI peleH st © 000CHOBBIBATh CBOM
BBIOOD;

HCIIOJIb30BaTh METO]I MHTEPBAJIOB ISl
pelIeHNs] HEPaBeHCTB, B TOM YHUCIIE JPOOHO-
palMOHATIbHBIX U BKIIOYAIOIINX B ce0s
HppalMOHATIbHBIE BHIPAYKEHUS;

pemaTh anredpandecKkue ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpanvecKkuM U rpaduaecKkum
METOJIaMU;

BJIAJIETh Pa3HBIMU METOJAMHU
JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIEJIBIX YHCIIAX;
n300pakaTh MHOXKECTBA Ha TNIOCKOCTH,
3a/laBaeMble YPaBHEHUAMHU, HEPABEHCTBAMHU
U UX CUCTEMaMH;

CBOOOJTHO MCTIONIB30BaTh TOXIECTBEHHBIC
npeoOpa3oBaHus PHU PEIICHUH YPaBHEHHH
Y CHCTEM ypaBHEHUN

B nosceonesnoti scuznu u npu uzyyeHuu opyeux

npeomemos:

COCTaBIISITh M peIIaTh YpPaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI IIPU PEIICHUU
3a/1a4 IPYTuX y9eOHBIX MPEIMETOB;
BBITIOJTHSATH OIEHKY MPaBIOIIOA00MS
PE3YJIBTATOB, MOJYYaeMbIX TP PEIICHUN
pa3IMYHBIX YpaBHEHU, HEPABCHCTB U UX
CUCTEM IPU PEIICHUHU 33]1a4 IPYTHX
y4eOHBIX TIPEJMETOB;

COCTaBJISITh M PEIIaTh YPABHCHUS U
HEPaBCHCTBA C MapaMeTpaMH MPHU PEIICHUH
3a/1a4 IpyTuX y4eOHBIX MPEIMETOB;
COCTaBJISATh YPAaBHEHUE, HEPABEHCTBO WJIH

HEpPAagencme, MpueoHOMempUIecKux
VPasHeHUull U HepageHcms, Ux
cucmem;

€80000HO pewtamb cucmembl
JIUHEUIHbIX YPABHEHUL,

peuiams 0OCHO8Hble MUnsl YPasHeHull
U HEepaBeHCM8 ¢ Napamempamul;
NPUMEHAMb NPU peuleHuu 3a0a4
Hepagencmea Kowiu —
bynaxkosckoeo, bepnynnu,

umems npeocmasienue o
HEPaseHCmaax mexicoy CpeoOHUMuU
cmenenHvIMU




HX CUCTEMY, OIIMCHIBAIOIINE PEATBHYIO
CUTYaLMIO WM NIPUKJIAJHYIO 3aJa4y,
HMHTEPIIPETUPOBATH MOTYYEHHbIE
pe3yJIbTaThl;

—  HCIIOJIb30BaTh NMPOTrPAMMHBIE CPEACTBA MPU
pELICHNHU OTJIEbHBIX KJIACCOB YPaBHEHUI U
HEPABEHCTB

Dyukyuu

— Bunaners noHATHAMU: 3aBUCUMOCTD
BEJIMYMH, (YHKINA, apIyMEHT U 3HauUeHHe
¢byHKIMM, 006JIaCTh ONpeeIeHUs 1
MHOY€ECTBO 3HauUeHUH (QyHKIMHU, Tpaduk
3aBUCUMOCTH, TpaduK QyHKINU, HYJIN
(GYyHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha YUCIOBOM IPOMEXKYTKE,
yObIBaHHME Ha YMCIOBOM NPOMEXKYTKE,
HanOoJIbIIIee U HAUMEHbIIIEEe 3HAYCHHE
(GYHKIMU Ha YHCIIOBOM NPOMEXKYTKE,
nepuoudeckast QyHKINs, TIEPUOJ, YeTHAS
U HeueTHas QYHKIUHU; YMETb IPUMEHSATh
9TH TIOHATHS TP PEIICHUH 3324,

— BIIQJIETh MOHATHEM CTENCHHAs (yHKIIHS;
CTPOUTH €€ rpaduK U yMETh IPUMEHSTh
CBOICTBa cTeneHHON (DYHKIUU HpU
pellIeHUH 3a1a4;

—  BIIQJIeTh MOHATHUAMU TOKa3aTeNIbHAs
(GyHKIHMSA, SKCIIOHEHTA; CTPOUTh UX
rpadMKu ¥ yMETh IPUMEHSTh CBOWCTBA
noKa3aTeabHON (PYHKLIUH NP peIIeHUH
3ajauy;

—  BIIQJIETh MOHATHEM JIorapuMuiecKas
(byHKIUS; CTPOUTH €€ rpauK U yMETb
MIPUMEHSTh CBOWCTBA JIOTapU()MHIECKOM
(GYHKIMU TpU peIIeHUH 3a/1a4;

—  BIIQJIETh MOHATUAMU TPUTOHOMETPUYECKHE
(GYHKIMU; CTPOUTH UX TPaGUKU U yMETh
MIPUMEHSTH CBOMCTBA TPUTOHOMETPHUUECKUX
(GyHKUMH NP pelieHn! 3a/1a4;

— BJIAACTh MOHATHEM OOpaTHas QyHKIIUS,
MPUMEHSTH TO TIOHSATHE TIPU PEIICHUN
3ajay;

— IPUMEHSATH NPH PELICHUHN 3ajjau CBOUCTBA
(GYyHKIMH: YETHOCTh, IEPUOIUYHOCTb,
OTpaHUYEHHOCTD;

— TPUMEHSATH NPH PEIICHUH 33124
npeoOpa3oBaHus rpaguKoB (HyHKIUMT;

—  BIIQJIETh MOHATHUAMH YUCIIOBAst
[0CJIeI0BATENbHOCTD, apupMeTHYECKast U
reoMeTpHUEecKasi IPOTrPeccHs;

— TMPUMEHSATH NPH PEIICHUH 33]a4 CBOWCTBA U
MIPU3HAKU apU(PMETHUECKON U
F€OMETPUYECKON MTPOTPECCUI.

B noeceonesnotl scusnu u npu u3ydeHuu opyeux
VUEOHBIX NPEOMEMOB:

— ONpeNeNsTh 1Mo rpadukaM U UCIOIH30BATh
JUISL pEIIeHUs TIPUKIIaTHBIX 3a/1a4 CBOMCTBA
peabHbIX MTPOLIECCOB M 3aBUCUMOCTEH

—  JHocmuoicenue pesyrbmamos pasoeia
1I;

—  81a0emb NOHAMuUeM aACUMNMOmbl U
YyMemb e20 NPUMEHsMb NPU peuleHul
3a0au,

—  NPUMEHsIMb MemoObl peueHus
npocmeniuux oughghepeHyuaibHulx
VpasHeHull nepeozo u Mopoco
nopsi0Ko8




(HanOOJIBIIME M HAMMCHBIIINE 3HAYCHUS,
MMPOMEKYTKH BO3PACTaHMS M YObIBAaHUS
(GYHKITUH, POMEKYTKH 3HAKOTIOCTOSTHCTBA,
ACUMIITOTBI, TOUKH TIeperuda, mepuo u
T.IL.);

HMHTEPIIPETHPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW MPAKTHYECKON CUTYaIuH;.
ompenensaTh o rpaduKaM MpOCTEHIIIHE
XapaKTEPUCTUKHU MEPUOTHISCKUX
MIPOIIECCOB B OMOJIOTHUH, SKOHOMUKE,
MY3bIKE, PAIUOCBSI3H U Jp. (aMILTUTY 1A,
MIEPUOJI U T.1I.)

Inemenmut Brnagets nonsTreM 0€CKOHEUHO Hocmuoicenue pesytomamos pazoena
mamemamu yObIBaroIas reoMeTpuyecKast porpeccus u 1I;
YyecKkoeo YMCTb HNPUMCHATDH €I'0 IIPU PCHICHUHU 3a/1a4; c60000H0 8/1a0emb CmaHaapmeZM
ananusza MPUMCHATD JJIA pCHICHUA 3a1a4 TCOPUTIO annapamom mMamemamuiecko2o
NIPEJICIIOB, aHanu3a 0J1a 8bIYUCIEHUS
BJIA/IETh MOHATUSIMH O€CKOHEUHO OO0JIbIIINE NPOU3BOOHBIX (DYHKYUU OOHOT
1 OECKOHEYHO MaJlble YHUCIOBHIE nepemeHHOU;
MocCJICa0BATCIIBHOCTU U YMCTh CPABHUBATDH Cc60000HO npumensams annapam
OeCKOHEUHO OOJIbIINE U OECKOHEYHO MaJIbIe MamemMamuyecko20 aHaiu3a oJis
TOCJEIOBATEILHOCTH; uccnedosanus YyHKyui u
BJIaJICTh IOHATHAMUA: TIPOU3BOAHAA nocmpoenus 2paguxos, 8 mom yucie
(GyHKIIUHM B TOUKE, MPOU3BOIHAS (DYHKIINU; uccne008anusl Ha GbINYKIOCHb,
BBIYUCIISITh IPOU3BO/IHBIE DIIEMEHTAPHBIX onepuposams NOHsMueM
GYHKIWH ¥ UX KOMOMHAIHIA; nepeoobpasHou yHKyuu Ol
UCCIeN0BaTh PYHKIIMY HA MOHOTOHHOCTb U peuienus 3a0au;
9KCTPEMYMBI; 081a0emb OCHOBHbIMU CE8EOCHUAMU
CTPOUTH TPa(UKH U IPUMEHSTh K PELICHUIO 06 unmezpane Horomona—/letionuya
3aJ1a4, B TOM YHUCJIE C TapaMeTPOM; U e20 npocmeuuux NPUMEeHeHUsX,
BIIQJIETh MOHIATHEM KacaTelbHasl K TpaduKy onepuposams 8 CMaHOaApPMHbIX
GYHKIIUN U YMETh IPUMEHSTH €T0 NPU cUmyayusax npou3800HbIMU 8bICULUX
pelIeHny 3a/1a4; NOPSIOKO8;
BJIQJICTh MOHATUSAMH NEpBOOOpa3Has YyMemb NPUMEHAMb NPU peueHuu
(byHKIUSA, ONpeeIeHHbIN HHTEeTpal; 3a0au c8olCmea HenpepblHbIX
MpUMEHATh TeopeMy HproTona—JIeitbuuma u pynxkyuil;
€€ CJIeJICTBHS ISl PEIICHUs 3aa4. yMemb NPUMEHAMb NPU peueHuu
3a0a4 meopemvl Betiepwmpacca;
B nosceonesnoui scuznu u npu uzyyeHuu opyeux YyMemb 6bINOJHANb NPUOTUNCEHHbIE
VUeOHbIX NPeOMemos: 8bIUUCTIEHUS (MEMOObL PeUUEeHUs]
pemaTh MPUKIAJAHbIE 3aa49u U3 ONOJIOTHH, VPAGHeHUU, bIYUCTICHUS
(bu3MKN, XUMHUH, SKOHOMHUKH U IPYTHX onpeoeneHHo20 UHme2pana);
MIPEAMETOB, CBSI3AHHBIE C UCCIIETOBAHNEM YyMemb NPUMEHAMb NPUTIOHCEHUE
XapaKTEPUCTHUK MTPOIIECCOB; nPOU3BOOHOU U ONPEOeeHHO20
MHTEPIIPETUPOBATH IOTYYECHHbIE uHmezpana K pewlenuio 3a0a
pe3yiabTaThl ecmecmeo3HaHusl;
enadems NOHAMUAMYU 6MMOPAs
NPOU3BOOHAS, BLINYKIOCMb epaghura
@dyHKYUU U yMemb uccedo8ams
@dYHKYUIO HA BLINYKIOCHIb
Cmamucmu OnepupoBaTh OCHOBHBIMU OIUCATENbHBIMU Hocmudicenue pezynsmamos pazoena
Ka u meopus XapaKTePUCTHKAMH YHCIIOBOTO Habopa, 1I;
6eposAmHOC MOHSITUEM T'€HEPAJIbHASI COBOKYITHOCTh U umems npeocmasnenue o

meii, 102uKa
u

BBIOOPKOI U3 Hee;
OICPHUPOBATH NHOHATUAMMU: HACTOTA U

YEHMPAbHOU NPeoeibHOl meopeme;
umems npedcmasienue o




Komounamo BEPOSITHOCTh COOBITHUS, CYMMa U 8b100POYHOM KOIPDuyuernme

puKa MIPOM3BEICHUE BEPOSTHOCTEH, BEIYUCIIATh KOppensyuu u TUHeUHOU peepeccuul;
BEPOSITHOCTH COOBITHI HA OCHOBE IOJICYETA umems npeocmasienue o
YHCIIa UCXO/IOB; CMAamucmuyecKux 2unome3ax u
BJIQJICTh OCHOBHBIMH ITOHSATHUSIMHU npoeepke CMmamucmu4ecKkoul
KOMOMHATOPHUKH M YMETh HX TIPUMEHSTh eunomeswvl, 0 CMAmMUCmuKe Kpumepus
MIPH PEIICHUU 33]1aY; U ee ypoeHe 3HAUUMOCUL;
UMETh MPECTaBICHHE 00 OCHOBAaX TCOPUH umemv npedcmasiexue o Cessu
BEPOSITHOCTEH; IMAUPUYECKUX U MEOPEMUYECKUX
MMETh MPEJCTaBICHUE O TUCKPETHBIX U pacnpedeneHull;
HENPEPBIBHBIX CITyYaHHBIX BEJIMYUHAX U umems npedcmasienue o
pacmpesieNieHusIX, 0 He3aBUCUMOCTH KOOUPOBAHUU, OBOUYHOUL 3ANUCH,
CITy4alHBIX BEJINYUH; 08ouuHOM Oepese;
UMETh TPEJICTABIICHUE O MATEMATHIECKOM 611a0emsv OCHOBHbIMU NOHAMUAMU
OKUJAHWH U JUCTICPCUU CITydalHBIX meopuu epagoe (epag, sepuiuna,
BEJIMYWH; pebpo, cmenens gepuiUbl, NYymb 6
UMETh TIPEJICTABIICHUE O COBMECTHBIX epaghe) u ymems npumeHams ux npu
pactpeeNIeHUsX CITyYaiiHbIX BEIHYNH; peutenuu 3a0a4;
MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U umems npeocmasienue 0 0epesbsx u
BBEIOOPOYHOT'O METOJ1a U3MEPECHHUS YMemb NPUMEHAMb NPU peuleHuu
BEPOSATHOCTEN; 3a0ay;
UMETh TIPEJICTABIICHUE O HOPMATHHOM e1adems NOHAMUEM CEA3HOCMb U
pacnpe/elIeHny U TIpuMepax HOpMaIbHO YMemsb NPpUMEHAMb KOMHOHEHMbl
pacnpeeieHHbIX CIIyYaiiHbIX BETUYHH; CBAZHOCMU NPU peuleHUul 3a0a4;
UMETh MPEJCTABICHUE O KOPPEISAIHH YMemsb 0Cyuwecmenams nymu no
CITy4alHBIX BEJIMYMH. pebpam, 06x00vl pebep u eepuiut

epagha;

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux umems npedocmasieHue 0o
npeomemos: IUNEPOBOM U 2AMUTLIMOHOBOM NYMU,
BBIYHCTISITH WIIM OLICHUBATh BEPOSTHOCTH umemsv npedcmasierue 0 mpyoHoCmu
COOBITUY B pealbHOM JKU3HU; 3a0a4u HAXO0HCOEHUS 2AMUTLINOHOBA
BBIOMPATh METOIBI ITOIXOISAIIETO nymu,

MPECTaBICHUS U 00PaOOTKHU TaHHBIX e1adems NOHAMUAMY KOHEYHble U

cuemHble MHOJNCECMEA U YMemby Ux
NPUMEHSIMb NPU PEULEHUU 3A0aY,
YyMemb npUMeHsImb Memoo
MaAmemMamuyecKo UHOYKYuu,
yMemb npumensms npunyun Jupuxie
npu pewenuy 3a0ay

Texcmoeguvie Pemarpb pa3Hbie 3a/1a49¥ MOBBIIICHHOM Hocmuoicenue pesyniomamos pazoena

3a0auu 11

TPYAHOCTH;

AHAJIM3UPOBATHL YCJIOBUC 3a1a4U, BI:I6I/IpaTB
ONITUMANBHBIN METOJ] pelleHHs 3a/1a4H,
paccmatpuBas pa3iMyHble METOMBL;
CTPOUTH MOACIIb PCIICHHUA 3aaa4H,
MPOBOAWTDH AOKA3ATCIbHBIC PACCYKIACHUA
NIPU PEUICHUY 3a/1a4H;

pemaTh 3a1a4u, TpedyroIe nepedopa
BapUaHTOB, IPOBEPKHU YCIIOBHI, BEIOOpa
ONTUMAIBHOTO PE3yNIbTaTa;
aHAJTM3UPOBATh U UHTEPIIPETUPOBAThH
MIOJTYYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBHSI 33]1a4H, BBIOMPATh PEIICHHUs, HE
MPOTHBOPEYAIIUEC KOHTEKCTY;
MIEPEBOIUTH MPH PEIICHUH 3391




MHPOPMALIUIO U3 OJHON (OPMBI 3aIHCH B
JPYTYIO, UCTIONIB3YSI TPU HEOOXOANMOCTH
CXEMBI, TA0JIUIIBI, TPAQUKH, AUATPAMMBI.

B noeceomnesnoti srcuznu u npu uzyyeHuu opyeux

npeomemos:
peliaTh NPaKTHYCCKUE 3aJIa9H U 33J[a9H U3
JIPYTHX TPEIMETOB

T'eomempus

Brnaners reoMeTpu4ecKUMHU TOHSATHSIMA
NIPY PEUICHNH 33/1a4 U IPOBEICHUH
MaTeMaTH4eCKUX PacCyKICHUI;
CaMOCTOSATENFHO (OPMYITHPOBATH
OTIpEICIICHUS] TEOMETPUIECKHUX PUTYD,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX U
MPU3HAKAX TEOMETPUICCKUX QUTYp H
000CHOBBIBATh UJIM ONPOBEPraTh MX,
000011aTh TN KOHKPETU3UPOBATh
pe3yJbTaThl Ha HOBBIX Kilaccax (uryp,
MIPOBOJIUTH B HECITOKHBIX CITyJastx
KJaccu(uKanuio GUryp 1o pa3InuaHbIM
OCHOBAHUSIM;

MCCIIEIOBATh YEPTEKH, BKITIOUAS
KoMOWHaImu (Huryp, U3BJIEKATH,
MHTEPIIPETHPOBATh U PEOOPa30BHIBATH
MHPOPMAIIUIO, TIPEICTABICHHYIO Ha
yepTexax;

penIaTh 3a/1a4u TeOMETPHIECKOTO

COJZIep KaHUsI, B TOM YHCIIE B CUTYAIHSIX,
KOTJIa aJITOPUTM pEIlICHHs HE CIIEAYET SBHO
U3 YCJIOBUS, BHITIOJHITH HEOOXOIUMBIE JITIS
peleHus 3a1a4u JOTOJTHUTEIIbHBIC
MOCTPOEHHSI, MICCIIE0BATh BO3MOXKHOCTb
MPUMEHEHHUS TeOpeM U GOopMyIT ISt
peleHHs 3a1a4;

yMeTh (hOPMYIIHPOBATH U IOKA3bIBAThH
reOMETPHUECKUE YTBEPKICHUS;

BJIQJIETh MOHATUSMHU CTEPEOMETPHH:
npu3Ma, napauieenure, TMpaMuaa,
TETpasap;

MMETb MIPECTaBICHUs 00 aKCHOMax
CTEPEOMETPHUH U CIEACTBUAX U3 HUX U
YMETh MPUMEHATH UX MPH PEIICHUH 3a/1a4;
YMETh CTPOHUTH CEYEHHSI MHOTOTPAHHHUKOB C
WCTIOJIb30BaHUEM Pa3IMYHBIX METOJIOB, B
TOM YHCJIE U METO/1a CJICIOB;

UMETh MPEJCTAaBICHUE O CKPEUIMBAIOIINXCS
OPSMBIX B IPOCTPAHCTBE U YMETh HAXOIHUTh
YTOJI M pACCTOSIHUE MEKY HUMH;
MPUMEHSTH TEOPEMBI O TTapAILIIETLHOCTH
NPSMBIX M IJIOCKOCTEH B MPOCTPAHCTBE MPH
peIlIeHIH 3a1ad;

YMETh IPUMEHSThH MapajlieIbHOe
MIPOEKTHPOBAHHUE JIJIsl U300paKeHUs PHUTYD;
YMETh NPUMEHATH NePIEeHIUKYISIPHOCTH
NPSMOM U TUIOCKOCTH MPH PELICHUH 3a7ay;

Hmems npedcmasnenue 06
AKCUOMAMU4eCKOM Memooe,
611a0emsv NOHAMUEM 2e0MempudecKue
Mecma mouek 8 npocmpancmee u
yMemb NPUMEHsAMb UX 05 peuleHus
3a0au,

yMemb npuMeHsImsb OJisi peUeHUs.
3a0au c80UCMBA NIOCKUX U
08Y2PAHHBIX Y2108, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8
071 MPexXepanHHo2o yaud;

enademsv NOHAMUEM
NepneHOUKYIApHOe ceyeHue npusmbl
U ymems NpuUMeHsms e20 npu
peutenuu 3a0a4;

umems npedcmasienue o
080UCMBEHHOCIU NPABUTLHBIX
MHO202PAHHUKOB,

61a0emsv NOHAMUAMU YEHMPATbHOE U
napanieibHoe npoeKmuposaHue u
NPUMEHAMb UX NPU NOCMPOEHUU
ceyeHull MHO202PAHHUKO8 MemOOOM
npoeKyull;

umems npedcmasienue o pazeepmie
MHO202PAHHUKA U Kpamydauuiem
nymu Ha NOBEPXHOCU
MHO202PAHHUKA,

umems npeocmasienue 0 KOHUYeCKux
CeYeHUsX;

umemv npedcmasienue o
Kacarowuxcs cghepax u KomouHayuu
meJ 8pawyeHusi U ymems npUMeHsms
UxX npu pewlenuy 3a0a4;

NPUMEHAMb NPU PeueHUU 3a0ay
Gdopmyny paccmosinus om mouxku 00
HIOCKOCMU,

61a0emsb pa3sHbIMU CNOCODAMU
3a0aHusi NPSMOUL YPAGHEHUSMU U
yMemb npuMeHams npu peuleHuu
3a0ay,

NPUMEHAMb NPU PeueHuy 3a0ay u
00oKazamenbcmee meopem
BEKMOPHBIL MEMOO U MemoO
KOOpOUHam;

umems npeocmasienue 06 aKkCuoMax
obvema, npumensams opmy.vl
00beM08 NPIAMOY20IbHO0




BJIQJICTh MOHITHSIMH OPTOTOHAILHOE
MIPOSKTUPOBAHKE, HAKIIOHHBIC U UX
MPOEKIIUU, YMETh IPUMEHSATH TEOPEMY O
TpeX MEePICHINKYJIIpaxX MPH PEIICHUN
3ajady;

BIIQJIETh MOHATUSIMHU PACCTOSIHUE MEX]TY
(dburypamu B mpOCTPAHCTBE, OOITUI
MEPICHIUKYIISP ABYX CKPEIIUBAIOIIUXCS
MPSIMBIX U YMETh IPUMEHSTh UX IPU
pElICHUH 3a]1aY;

BIIQJICTh MOHITHEM yTOJI MEXIY MPSIMOM U
IUIOCKOCTBIO U YMETh IPUMEHSATH €ro Ipu
pEIICHUY 33]1aY;

BIIQJICTh MTOHSITHSIMH JIBYTPAHHBIN YOI,
YTOJI MEeXKAY TUIOCKOCTSIMH,
MEPIEeHIUKYJISIPHBIE IIOCKOCTH U YMETh
MPUMEHSTh UX TPU PEUICHUH 3a/1a4;
BIIQ/ICTh MOHITHSIMH MIPU3MA,
napajuieNienune]l U IpUMEHATh CBOICTBa
napajuieJieuIe/1a Mpyu PEIICHu 3a/1a9;
BIIQJICTh MTOHITHEM IMPSIMOYTOJIBHBIN
napajuieNienune/l U IPUMEHSTh ero Ipu
pEIIeHUH 3a/1aY;

BJIQJICTh MTOHATHSIMH ITHPAMHUJIA, BUIBI
MTUPAMH/I, JIEMEHTHI TIPABHIILHOM
MUPAMUJIBI U YMETh PUMEHSTH UX TPU
pEIICHNY 33]1aY;

HMMETh MpeJICTaBICHUE O TeopeMe Ditiepa,
MPABUJILHBIX MHOTOTPAHHHUKAX;

BIIQ/ICTh MOHITHEM IUJIOMIAN MTOBEPXHOCTEH
MHOTOTPaHHUKOB M YMETh MPUMEHSTH €T0
IIPY PEIICHUY 33]1a9;

BIIQJICTh MOHITHSIMH TEJa BPAIICHHUS
(umnMHOp, KOHYC, map u cdepa), ux
CEYEHHUS U YMETh IPUMEHATH UX MPU
pElICHUH 33]1aY;

BIIQ/ICTh MOHITHSIMH KacaTeIbHbIC MIPSIMbIE
Y TUIOCKOCTH U YMETh MIPUMEHSITh U3 MPU
pEIICHNH 33]1aY;

UMETh TPEJICTABIICHUS O BIIMCAHHBIX U
OIMHUCAaHHBIX Cepax U YMETh IPUMEHSThH UX
IIpY PELICHUH 3a/a4;

BIIQJICTh TIOHATHUAMHU 00bEM, 00bEMBI
MHOTOTPaHHHUKOB, TEJI BPALICHUS H
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;
HUMETh MPEJICTaBIEHUE O Pa3BEPTKE
UWIMH]pA U KOHYCa, TUIoHIa I
MMOBEPXHOCTH IIWIMHJPA U KOHYCa, YMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;
UMETh TIPEJICTABIICHUE O TIoMaan chepsl U
YMETh MPUMEHSTH €T0 MPH PEIICHUH 3a/1a4;
YMETh periaTh 3a/1a4i Ha KOMOWHAIINN
MHOTOTPAaHHHUKOB ¥ TEJ BPAICHHUS,

UMETh TPEJICTaBICHUE O MOI00UU B
MIPOCTPAHCTBE U YMETh peliaTh 337a4d Ha

napanieienuneoa, npusmbl u
nuUpamudvl, mempas’opa npu
peuieHuu 3a0a4,

NPUMEHAMb meopembl 00
OMHOWEHUSAX 0OBLEMOB NPU PeULeHUU
3a0a4;

NPUMEHAMb UHmezpai Ojisl
8bIUUCTIEHUS 00bEMOB U
nogepxHocmetl mei 8paujeHusl,
8bIUUCTICHUS NIOWAOU CheputecKko2o
nosica u 00vema waposozo Closi;
uMems npeocmasieHue 0 OBUNCEHUSIX
8 npocmpancmee: NapaiiebHOM
neperoce, cumMmempuu
OMHOCUMENbHO NIOCKOCTIU,
YEeHMPATbHOU CUMMeEMPUl,
nOBOpOMe OMHOCUMENLHO NPAMOL,
BUHMOBOU CUMMEMPUL, YMEMb
NPUMEHAMb UX NPU PeUeHUU 3a0ay,
umMems npeocmasieHue o niouwaou
OPMOCOHANLHOU NPOEKYUU;

umems npedcmasienue o
MPexepaHHoOM U MHO2O2PAHHOM Yeile
U NpUMEHSIMb C8OUCMEA NIOCKUX
Yel08 MHO20ZPAHHO20 Yead npu
peuieHuu 3a0a4,

umems npeocmasieHus o
npeobpazosanuu noooousl,
20MOmemuy u ymems NPUMeHsIMb UX
npu peutenuy 3a0a4;

yMemb peuams 3a0ayu Ha
NIOCKOCMU MEMOOamu
cmepeomempuu;

yMemb npumMeHams Qopmyivl
00beM06 npu peweHuy 3a0a4




OTHOIIICHHUE 00BEMOB H TIIOMIAICH
MMOBEPXHOCTEN MOAOOHBIX (hHTyp.

B nosceonesnoti srcuznu u npu uzyyenuu opyeux

npeomemos:

COCTaBJISITh C MCITOJIb30BAaHUEM CBOHCTB
TCOMETPHUYECKUX PUTYP MAaTEMaTHUCCKHE
MOJIETIH I7Isl peUIeHHS 3a/1a4 MPAKTUYECKOTO
XapakTepa | 3aJ1a4 U3 CMEKHBIX
JTUCIHILTUH, HCCIIEI0BATh MOMyUYeHHbBIC
MOJICTT ¥l HHTEPIIPETUPOBATH PE3yiIbTaT

Bexmoput u Bnanetsh MOHSATHAMU BEKTOPHI M UX — Hocmuoicenue pesynbmamos pazoena
Koopounam KOOPIMHATEHI; 1I;
bl 6 YMETh BBITIONHSTE ONEPAIH HaT —  HaxoOumwv 00vem napanienenunedd u
npocmpanc BEKTOpPaMU; mempa’opa, 3a0aHHbIX
mee WCIONIb30BaTh CKASIPHOE MPOU3BEICHHE KOOPOUHAMAMU CEOUX 6EPULUH,
BEKTOPOB IPH PEIICHUHN 33]1aY; — 3a0a8amv NPAMYI0 8 NPOCMPAHCMEe,
MIPUMEHSTh YPaBHEHUE TUIOCKOCTH, —  HAxoO0umuv paccmosiHue om moyku 0o
(hopMyITy pacCTOSTHHUS MEXIYy TOUKAMH, NIOCKOCMU 8 cucmeme KOOPOUHAM,
ypaBHeHHUE cepbl IpU PEeIIeHUH 3a1a4; —  HAxXo0umv paccmosiHue mMexcoy
MPUMEHSTHh BEKTOPBI U METOJI KOOPUHAT B CKPeWUBAIOUWUMUCS NPSIMBIMU,
MIPOCTPAHCTBE MPH PEIICHUHN 3a]1a4 3A0aHHbLIMU 6 CcuUcmeMe KOOPOUHAMm
Hcmopusa Nmets npencrasieHue o BKIaAE Locmuorcenue pesynomamos pasoena 11
Mamemamu BBIIAFOIINUXCS MATEMAaTUKOB B Pa3BUTHE
Ku HayKH;
MMOHMMATh POJIb MATEMATHUKH B PA3BUTHU
Poccun
Memoowt Hcnonp30BaTh OCHOBHBIE METOTBI — Hocmuoicenue pesyrbmamos pasoeia
mMamemamu JI0Ka3aTeIbCTBA, TIPOBOANTH J0KA3aTEIbCTBO 1I;
Ku -

1 BBITOJHATH OITPOBEPKEHHUE;
IMPUMCHATE OCHOBHBIC METOAbI PCIICHUA
MaATEMATUYCCKHUX 3a7a4,

Ha OCHOBE MaTeMATUYECKUX
3aKOHOMEPHOCTEN B PUPOJIE
XapaKTepU30BaTh KPacoTy U COBEPLIEHCTBO
OKPY’KaroLIero M1pa U MPOU3BEICHUN
HCKYCCTBA;

MIPUMEHSTH POCTENUIINE POrPAMMHBIE
CPEIICTBA U 3JIEKTPOHHO-
KOMMYHHKAIUOHHBIE CUCTEMBI IIPU
PCHICHNU MAaTEMAaTUYCCKUX 3a1a4,
MMOJIb30BAThCA MPUKIIAAHBIMHA ITPOrpaMMaMun
" nporpaMmamMu CUMBOJIBHBIX BBIYHCIICHUHN
JUISL KCCIIEIOBAaHUSI MATEMATUYECKUX
00BEKTOB

NPUMEHAMb MamemMamudecKkue
3HAHUS K UCCTIeO08AHUIO
OKpyJicaoujeco mupa
(modenuposanue husuuecKux
npoyeccos, 3a0ayu SKOHOMUKU)

Conep:xxanue TeM y4eOHOr0 Kypca

Pa3nea 1. IloBTopenue kypca matematuku 10 kiaacca




HeiictButenbHble yucna. CreneHHas ¢yHkuus, ee cBoicTBa W rpaduk. IlokasarenbHas ¢yHkuus, ee
cBoiicTBa U rpaduk. Jlorapudmudeckas ¢pyHkuus, ee cBorcTBa U rpaduk. [lapamienbHOCTh TPSIMBIX U
10cKocTel. [leprneH MKy IIpHOCTD NPSAMBIX U INIOCKOCTEN. MHOIOrpaHHUKH

Paszgea 2. Tpuronomerpuyeckne GyHKIun

[ToHsTHE TpUrOHOMETpHUYECKHX (YHKLMH, UX CBOICTBa (00JACTh ONpENEeNIeHUus] U MHOXKECTBO
3HAYeHWM, YEeTHOCTb, HEYETHOCTb, NEPUOAMYHOCTH) M UX TIpaduku, TMOHATHE OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKLIUH
Pazgea 3. lnamuap, KOHYC ¥ map.

Hunuuap u konyc. YceueHHbI konyc. OCHOBaHMe, BBICOTa, OOKOBas IOBEPXHOCTh, 00pa3yromias,
pa3zBepTka. OceBble ceyeHHMs U CeUYeHMs NapasuieiabHble ocHoBaHuio. lllap u cdepa, ux cedeHws,
KacaTeJbHas IJI0CKOCTh K cdepe.

Pa3znea 4. Ilpon3BoaHasi U ee reOMeTPUYECKUI CMBICJI

[lonsatne o mpenene u HenpepblBHOCTH (yHKImH. [IpomsBonnas. duznyeckuii cMbICaT
npousBogHON. Tabnmuna npousBoAHbIX. [Ipow3BomHAs cyMMbl, MPOU3BENEHUS W YaCTHOTO JBYX
¢ynkuunit. ['eomeTprueckuii CMbICT MPOU3BOAHOM. Y paBHEHUE KacaTEIbHOM.

Paszpnen 5. O0bemsbl Teu1.

[Tonstne 06 oObeme Tenma. OTHomeHne 00BEeMOB MOAOOHBIX Ten. Popmyssl o0bema Kyoa,
NpSIMOYTOJIBHOTO TapajuieNienunena, npusmel, HwinHapa. dopmynsl o0bemMa HTUpaMUIbl U KOHYcCA.
@DopMyIIbl IIIOMIAN TOBEPXHOCTEN IIMIMHIPa U KOHyca. PopMyIibl oObeMa mapa u Iiomaan chepsl.
Pa3zneun 6. [IpumeHenne NpoU3BOAHON K UCCIAEAOBAHUIO PYHKIMIA

HccnenoBanne CBONCTB (PYHKIMH C TOMOUIbIO MPOM3BOAHOM. HaxokaeHue mHpoMexyTKOB
MOHOTOHHOCTH. Haxoxaenue sxctpemymoB (pynkiuu. [locrpoenue rpadukos ¢pyHkuuid. Haxoxnenue
HanOOJBIINX ¥ HAMMEHBIINX 3HAYCHUH.

Pa3zgen 7. BekTopsl B mpocTpancTBe. MeTo KOOPAMHAT B IPOCTPAHCTBE.

JlekapToBbl KOOpAMHATBI B MpocTpaHcTBe. DopMmysia pacCTOSHHUS MEXKAY ABYMsI TOYKaMH.
VpaBuenust cdepsl U 1wiockoctu. DopMmysna paccTOSHUS OT TOYKH JIO IUIOCKOCTH. BekTopsl. Yron
Mexay Bekropamu. Koopaumnatel BekTOpa. CKalsipHOE NpOM3BEACHHE BEKTOpOB. JlIMHAa BeKTOpa B
KOOpJIMHATax, Yrojll MEXJIy BEKTOpaMH B KoopauHarax. KoyumHeapHble BEKTOPBI, KOJUIMHEAPHOCTh
BEKTOPOB B KOOpJMHATAX.

Paznen 8. UnTerpad

[TepBooOpaznas. [IpaBuia HaxoxaeHUs nepBooOpa3HbIX. [lnomans KpUBOTUHEWHON TpaNeIHH.
Brluncienre nHTerpaios.

Pa3nen 9. KomOunaropuka.

Hcnonp3oBanne Tabnuil M JAMarpaMM Jjsl T[peACTaBieHHs] JaHHbIX. PemieHue 3amad Ha
NPUMEHEHHUE OIUCATENbHBIX XapaKTePUCTUK YMCIOBBIX HAOOpPOB: CPEOHHMX, HAWOONBLIETO U
HAaMMEHBIIIEro 3HAaYEeHMs, pa3Maxa, JUCIEPCUU U CTAHIAPTHOTO OTKJIOHEHHS.

Pa3znen 10. DneMeHTHI TEOPUM BEPOSATHOCTEIH

Brruucnenne 9acTtor M BEpOSTHOCTEW COOBITHH. BhIunciIeHHME BEPOSTHOCTEH B OMBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU HcXoAaMu. lcmonb3oBaHne KOMOMHATOPUKH. Bprumcnenue
BEPOSITHOCTEH HE3aBUCUMBIX cOObITHI. Mcmonp30Banne (OpMyIIbl CII0KEHUS BEPOSITHOCTEH, THarpaMm
Oiinepa, nepeBa BeposiTHOocTel, popmyinel bepHymnu. YciaoBHas BeposTHOCTh. [IpaBuio ymMHOXeHHS
BeposATHOCcTe. @opmyria moaHoi BepositTHocTh. Dopmyna baiieca.

Pa3nes 11. CraTucruka

JluckpeTHple cioydailHble BEIMYMHBI M pacnpeneneHus. COBMECTHbIE pacHpeeseHUs.
Pacnipenenenre cyMMbl W NpPOU3BEACHUS HE3aBUCUMBIX CIy4yallHbIX BeIMYMH. MaTemaTuueckoe
0KMJIaHWE W JUCIEpPCUsl CIy4YallHOM BeIWYMHBL. MareMaThyeckoe OXUAAHWE M JHUCIEPCUS CYMMBI
CIIy4alHbIX BEJTUYHH.

bunapnas cnydaitHas BenuuuHa, pacnpeneneHue bepHymim. ['eoMerpuueckoe pacnpeeseHue.
buHOMMaNIBHOE pacpeieIeHUE U €r0 CBOMCTBA

HenpepbiBHble cityyalinbple BenuuuHbL. [IOTHOCTH BepOsSTHOCTH. DYHKIMS pacrpeieieHus.
PaBromepHoe pacnpenenenue. HopmansHoe pacnpenenenue. @Dynkuua Jlammaca. Ilapamerpsl
HOPMAaJIBHOTO pacnpeneneHus. [IpuMepsl ciiydaiiHbIX BEIWYHMH, MOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY
(IOrpenIHOCTh U3MEPEHUH, POCT UEIOBEKA).

Pazgen 12. UTorosoe noBToOpeHue Kypca MaTeMaTUKH

TemaTnyeckoe IJIAHUPOBAHUE 10 MATEMATHUKE, 11 kaace



Ne n/m KoimuectBo
Pa3gen
4acoB
1. [ToBTOpenue kypca marematuku 10 kiacca 9
2. Tpuronomerpudeckue GyHKIUN 19
3. Hunuuap, KOHYC U map 16
4. [IpousBogHas U €€ TeOMETPUUECKUNA CMBICIT 19
5. OOBeMBI TEI 17
6. [IpumeHeHne MpOU3BOTHON K UCCIEIOBAaHUIO (DYHKIUI 20
7. Bekropsl B mpoctpaHcTBe. Merony  KOOpAMHAT B 71
MIPOCTPAHCTBE
Wurerpan 17
Komb6unaropuka 13
10. DNeMEHTHI TEOPHH BEPOSITHOCTEH 13
11. CraTucTHKa 9
12. HToroBoe moBTOpeHHE Kypca MaTeMaTUKU 31
Hroro 204

JIMCT KOPPEKTUPOBKYU M3MEHEHMH U 0MOJTHEHHUI B padoyeil mporpamMmme



[ara
BHECCHMUSA
N3MEHCHHH,
JOIIOJTHEHUH

Conepxanue
(UTo M3MEHWIH U TToYeMy)

Iloamuce
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