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IMMOSICHUTEJIBHAS 3AIINCKA

[Iporpamma oOmieoOpa3zoBaTenbHON  y4eOHONW aucHuiummHa «MaTeMartuka.
npeaHa3HaueHa i uzydeHuss wmareMatukn B ['BIIOY  «boxaHckuid arpapHbIid
TEXHUKYM», pPEAU3YIOIIEr0 00pa30BaTelIbHYI0 TMPOrpaMMy CpeIHEro oOIIero
oOpa3oBaHMs B Tpejesiax OCBOEHHUS OCHOBHOM MpodeccruoHalIbHON 00pa30BaTeIbHON
nporpammbl  CIIO (OIIOIT CIIO) na 0a3e OCHOBHOro oOmIero 0Opa3oBaHHs MPH
MOATOTOBKE CIEUAIMCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpemnero ooOmero
o0pa3oBaHusl, PEIBABIAEMBbIX K CTPYKTYpE, COJIEPKAHUIO M Pe3yJibTaTaM OCBOCHMSI
y4eOHOW IUCIUIUIMHBI «MartemaTuka», U B COOTBETCTBMU C PexoMeHanusMu 1o
OpraHM3aliM MOJY4YeHHUs CpeaHero oOmiero oOpa3oBaHMs B IIpeleiax OCBOCHHUS
00pa3oBaTeNbHBIX MPOrpaMM CpeIHEero MpodecCHOHAIbHOTO oOpa3oBaHus Ha Oasze
OCHOBHOrO0  o0miero  oOpa3oBaHMsi €  yd4eToM TpeOoBaHUU  (enepanbHbIX
rocyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOJTy4aeMoil mpodeccun CpeaHero
npodeccuoHaIbHOTO  oOpa3oBaHusi (mucbMo  JlemapraMeHTa roCyAapCTBEHHOU
MOJIMTUKU B cepe moaroroBku padounx kaapoB u IO MwunoOpnayku Poccuum ot
17.03.2015 Ne 06-259).

Copepxanue mporpammbl  «MaTeMaTuka)  HampaBiI€HO Ha JOCTHUXKEHHUE
CICIYIOIINX LEIICH:

* o0ecrieueHus: CPOPMUPOBAHHOCTH MPEACTABICHUA O COLUANBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUSI MAaTEMaTUKH;

* obOecriedyeHust CcHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOIO U
MaTeMaTHYeCKOTO MBITIUICHHUS,

» oOecrieyeHus CHOPMUPOBAHHOCTH YMEHUW MPUMEHSATH TMOJYyYEHHBIEC 3HAHUS
IIPH PEIICHUH Pa3IMYHbIX 3a/1a4;

» o0OecrieueHusi CPOPMHUPOBAHHOCTH TPEACTABICHUNA O MaTEMaTUKE KaK 4YacTH
0OIIIeYeIOBEUECKO  KYJIbTYPhl, YHUBEPCATLHOM S3BIKE HAyKH, TO3BOJISIFOIIEM
OTHUCHIBATh U U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHUS.

B mnporpammy BKIIOUEHO COJAEpX)aHUE, HaAMpaBiIeHHOE Ha (HOPMHUPOBAHHE Y

CTYJICHTOB KOMITETEHIINNA, HE0OX0oMuMbIX NJisi kauyectBeHHOTro ocBoeHus OIIOIT CIIO
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Ha 0a3e OCHOBHOTO o00mero o0pa3oBaHHS C TOJXyYEHHEM CpPEIHEro oOIIero

oOpa3oBaHHsI — MPOrPaMMbI MOATOTOBKH KBATU(UIIMPOBAHHBIX pabOYMX, CITy>KaIIHX

(IITICC3).
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OBIIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUILJINHBI

Marematrka siBisieTcss (PyHIaMEHTaIbLHOM 00Ie00pa3oBaTeIbHON AUCIIUIUTMHON
CO CIIOKHBIIUMCSI YCTOWYHBBIM COACPKAHUEM M OOIIMMH TPEOOBAHUSIMHU K MTOJTOTOBKE
00yJaroImmxcs.

B mpodeccuonanbHbIx  00pa30BaTENBbHBIX — OpraHU3aIUsaX,  PEATU3YIONINX
o0pa3oBaTeNbHYI0 MPOTPAMMYy CpeIHETOo 0o0IIero oOpa3oBaHUsl B MPECIax OCBOCHHS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIEr0 00pa3oBaHUs, H3yUYCHHUE MATEMATUKH UMEET
CBOHM OCOOEHHOCTHU B 3aBUCHUMOCTH OT PO MPpo(hecCnoHaAIbHOTO 00pa30BaHuUS.

[Tpu ocBoenun npogeccuit CIIO texHmueckoro npoduis npodheccuoHaIbHOTO
o0pa3oBaHMsI MaTeMaTHKa H3ydaercs Oosiee yriyOJIEeHHO, Kak MpoduibHas ydeOHas
OUCLMIUIMHA,  YYUThIBaloIias  crneuupuKy  OcBauMBaeMbIX  mpodeccudt  wiu
CIIEIUAJIEHOCTEM.

OOmue nenn M3ydyeHUsT MaTeMaTHUKUA TPAJUIMOHHO PEAM3YIOTCS B YETHIPEX
HampaBleHUsX — oOliee MpeacTtaBieHHe o0 HIeAX M METoJaX MaTeMaTHKH,
WMHTEJJICKTyalIbHOE PAa3BUTHUE, OBJIAJICHUE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSIMHU U
YMEHUSIMH, BOCIIUTATEIIbHOE BO3/ICHCTBHE.

[Ipodunuzanus neneil MaTeMaTUYECKOTO OOpa30BaHHS OTPAXKAETCS Ha BHIOOpE
OPUOPUTETOB B  OpraHuW3aluu  y4eOHOW  AesTenbHOCTH — oOywarommxcs.  [ns
TEXHUYECKOTo Mpoduis mpodeccuoHaaIbHOro o0pa3oBaHus BEIOOD IIeNIei CMeNIaeTcs B
MparMaTH4eCKOM HAaIpaBJICHUU, MPEIyCMATPUBAIONIEM YCHIECHHE U pacCIIupeHHe
MPHUKIATHOTO XapaKTepa U3y4eHHsT MaTeMaTHUKH, MPEUMYIIECTBEHHON OpHUEHTAIlNH Ha
QITOPUTMUYECKHUM CTUIIb MIO3HABATEILHON €S TEIbHOCTH.

N3yuenne wmaTeMaTuku Kak nOpoduiibHONM o0ueoOpa3oBareabHOl  yueOHOU
JUCLMIUTMHBI, YIUTHIBAIOLIEH crienn(uKy ocBanBaeMbIX cTyneHTamu npodeccuii CI1IO
oOecrieunBaeTcs:

— BBIOOPOM Pa3IUYHBIX MMOAXO0I0B K BBEJICHUIO OCHOBHBIX TIOHATHH;

— (hopMHUpPOBAHMEM CHCTEMBbI YUEOHBIX 3aJaHui, oOecreunBaronux 3pQPeKTuBHOE
OCYIIECTBIICHUE BHIOPAHHBIX IEEBBIX YCTAHOBOK;

— oOoramieHreM CHeKTpa CTUJIel Y4eOHOM IesTeNbHOCTH 3a CYET COIJIACOBAHMS C

BEIYIIUMH JIEATETLHOCTHBIM XapaKTEPUCTHKAMU BHIOPAHHOU TTpodeccum.
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[IpodunpHas cocraBnsoomas OTpakaeTcsi B TpPeOOBAaHMUAX K MOJITOTOBKE

00yyYaroImuXcs B YaCTH:

— oOmel cucTteMbl 3HAHUWM: CcoAep)KaTeIbHBbIE MPUMEPHI  HCIMOJIb30BAHUS

MaTeMaTUYECKUX UAEH U METOJOB B IPO(PECCHOHATIBHOM IESITEILHOCTH;

— YMEHHUM: pa3nuyue B YpPOBHE TPEOOBAHUM K CIIOXKHOCTHU MPUMEHSIEMBIX

AJITOPUTMOB,

— TMPaKTUYECKOTO UCIHOJB30BaHUS MPUOOPETEHHBIX 3HAHWH M yYMEHHUU:
UH/IMBUIYaJIbHOTO Y4Y€OHOIrO OIbITa B IOCTPOCHHMM MAaTE€MaTHYECKUX MOJENeH,

BBIITIOJIHCHHUH UCCICAOBATCIILCKUX ITPOCKTOB.

Coz[epxcaHHe yqe6H0171 JAUCITHUITIINHBI pa3pa60TaHo B COOTBCTCTBHHU C OCHOBHBIMH

COACPIKATCIbHBIMHA JIMHUAMHA O6yquI/ISI MaT€EMAaTHUKE:

— anzebpauyeckaa JUHUA, BKIOYAKOMA] CUCTEMATHU3AlMI0 CBEICHUN O YHUClax;
M3yUYCHHE HOBBIX U OOOOIIECHUE paHEe M3YUCHHBIX Olepaluii (BO3BEJIECHHUE B CTEIEHb,
U3BJICUCHUE KOpHS, JIorapudMHUpOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHIE€HC U
oOpaTHbIE K HHM); HW3yYE€HHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKECHHU U (QOpMYI;
COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M  BBIYMCIHUTEIBHON  KYJIBTYPBHI,
pacHIMpeHre U COBEPIICHCTBOBAHUE alreOpandecKkoro ammapara, copMupoBaHHOTO B
OCHOBHOH IIIKOJIE, U €r0 NMPUMEHEHHUE K PEHICHUI0 MATEeMaTUYECKUX U MPUKIIATHBIX

3aj1a4;

— meopemuKko-QYHKUYUOHANbHAA JIUHUA, BKIIOYAIONAS CUCTEMATU3ALMI0 H
paciipeHre CBEJCHHM O (QYHKIMAX, COBEPILICHCTBOBaHHE TIpaUuecKux yMEHHI;
3HAKOMCTBO C OCHOBHBIMHU HJIESIMU U METOJaMU MAaTEMaTUYECKOIO aHajiu3a B 00beMe,
MO3BOJISIIOIEM  HMCCIENOBATh dJEMEHTapHble (YHKIMM M pemarb MNpOoCTEHIINe

ICOMCTPHUUCCKHUC, (I)I/I3I/I‘-IGCKI/IC " IPpYTUC NPUKIIAIHBIC 3a/1a19U,

— JIUHUA YPAGHEHUIl U HEPABEHCH18, OCHOBAHHAS! HA TIOCTPOCHUH U UCCIICIOBAHUU
MaTeMaTHYSCKUX MOJICNICH, TIepeceKaroascs ¢ alreOpandyeckodl M TEOPETHKO-

(byHKLII/IOHaJ'IBHOI\/'I JIMHUSAMU W BKIIIOYAIOIiasa pa3sBUTHUC U COBECPHICHCTBOBAHHUEC TCXHUKHU
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anredpanvyeckux MpeoOpa3oBaHUil ISl pElleHUs ypaBHEHUM, HEPABEHCTB U CHCTEM;
(dopMupoBaHrE CIIOCOOHOCTH CTPOUTH U HUCCIENOBATh MPOCTEHUININE MaTEMaTHUECKUE
MOJIEIM TpPU PEUIeHUM NPUKIATHBIX 3a]ad, 3a7ad M3 CMEXHBIX U CIELHUAIbHbBIX

JUCHUITIIINH,

— 2eomempuyecKaa JUHUA, BKIIOYAIOIAs] HaAIVLIAHBIE NIPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax M H3yuye€HUE UX CBOWCTB, (HOPMHUPOBAHHE M PaA3BUTHE
IPOCTPAHCTBEHHOT0 BOOOPaXEHUS, PA3BUTHE CIIOCOOOB N€OMETPUUYECKUX H3MEpPEHU,
KOOPAWUHATHOI'O M BEKTOPHOT'O METOAOB ISl PELICHHUS] MATEMAaTUYECKUX U IPUKIIAIHBIX

3a7ad4;

— cmoxacmuuecKkan Jiunusn, OCHOBaHHAasA Ha Pa3BUTHU KOM6I/IH21TOpHBIX YMGHHﬁ,
HpeI[CTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATHUCTHUYCCKHUX 3aKOHOMCPHOCTAX OKPYKAIOLICTO

MUpa.

B TemaTmyeckux maHax ImporpaMmbl Y4eOHBIM MaTepual MpeicTaBieH B GopMme
YepeIyIoNIerocs pa3BepThIBAHUS OCHOBHBIX COJIEpPKATEIBHBIX JUHUHN (anredpandeckas,
TEOPETUKO-(DYHKIIMOHATIbHASI, ~ YpPaBHEHMH W  HEPABEHCTB,  T'€OMETpHUYECKas,

CTOXaCTUYECKas).

N3yuyenue o00meoOpa3oBareibHOM  yd4eOHOM — AMCHMIUIMHBI — «MaTeMaTukay
3aBepuIaeTcs MOJBEACHUEM MTOroB B (hOpMe dK3aMeHa B paMKax IPOMEKYTOUHOM
aTTecTallMu CTyJIeHTOB B mnpouecce ocBoeHns ocHoBHou OIIOIT CIIO ¢ momyuenuem

cpeanero oomiero oopazosanus (IITICC3).
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MECTO YUYEBHOM JJUCHUTILJINHBI B YYEBHOM ILIAHE

YueOnas gucuumuimHa «MareMaTtuka» — SBISETCS  YYEOHBIM — MPEIMETOM
o0s3aTenbHON MpeaMeTHON obsactu «Marematuka u uHpopmarukay OI'OC cpennero
o01ero oOpa3oBaHusI.

B npodeccuoHanbHbIX  00pa30oBaTENbHBIX  OPraHU3alUAX, PEATU3YIONINX
o0pa3oBaTeNnbHyI0 IPOrpaMMy CpeAHero oOIiero oOpa3oBaHUs B Mpeesax OCBOCHUS
OIIOIT CIIO Ha ©0a3e OCHOBHOrO 00ImEero oOpa3oBaHusA, ydeOHas AUCHUIUIMHA
«MaremaTtuka» usydaercs B oOmieoOpasoBarenbHOM IHKiIe yueOHoro miaHa OITOIT
CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHHUS C MOJIYYEHHEM CpPEIHEro OOIIEero
ob6pazoBanus (IITICC3).

B yueOnbix mmanax IIIICC3 ydeOnas nucnuruimHa «MaTeMaThkKa» BXOAHUT B
cocTaB oOmMX 00meo0pa3oBaTENbHbIX YYE€OHBIX JUCUUIUINH, (OPMHPYEMBIX U3
o0sa3aTenbHbIX npeaMeTHbIX obOnacteir GI'OC cpennero oOmero oOpa3zoBaHus, IS
npodeccuit  CIIO wumu  cnemmanbHocTed  CIIO  cooTBeTcTByMOIIEro  Mpoduis

po¢dheCCUOHAIBHOTO 00pa30BaHUs.

Ne Cemectp HToro
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2
=3 =3 =3 =9 =3 =3
S s |5 |5 & |5 |5
2] ) <] e %) %)
= = |2 8 v §E %
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v o\ en wn \o
1 | Mexanmzanusa | 136 98 234
CCIIBCKOTO
XO035MCTBA
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PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUILJINHBI

OcBoenune cojaepxaHus ydeOHON aucHUIUIMHBI «MaremaTtnka» oOecrednBaeT
JOCTHXKEHUE CTYICHTAMHU CIICAYIOIINX PE3YJIbTATOB:

JIUYHOCMHBIX:

* c(hopMUPOBAHHOCTH TIPEACTABJICHUA O MAaTEMATHKE KaK YHUBEPCAIHHOM SI3BIKE
HAyKH, CpPEJICTBE MOJICIUPOBAHUS SIBJICHUI M MPOLECCOB, 00 HAEIX M METoJax
MaTEeMaTUKH;

* [OHMMAaHWE 3HAYMMOCTH MATEMAaTHKU JJIsI HaydYHO-TEXHUYECKOIro Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKE KaK K YacTH OOIIe4eIOBEYECKON
KyJbTYphl u€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MATEMaTUKH, JBOJIOLUCH
MaTeMaTUYECKUX UJIEH;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMUS,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiield MpoPecCHOHAIBHON AESTENbHOCTH, JJIA MPOJIOJDKEHUS O00pa3oBaHUS U
caM0o00Opa30BaHMUS;

* OBJIaJICHUE MATEMAaTUYECKHUMH 3HAHUSIMH W YMEHHUSIMHU, HEOOXOAUMBIMH B
MOBCE/IHEBHOMN KW3HU, JJI OCBOCHHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX IHUCLMIUIMH U
JUCHUIUIMH Npo(eCcCCUOHATBHOrO IUKIIA, JJIA MOJIy4YeHus: 00pa3oBaHus B 00J1acTsIX, HE
TPeOYIOIUX YIITYyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

* TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE caMOO0pa3oBaHuI0, Ha
MPOTSIKEHUU BCEUM KU3HU; CO3HATEJIbHOE OTHOIICHUE K HEMPEPHIBHOMY OOPa30BaHUIO
KaK yCJIOBHIO YCIICITHON MPO(deCCHOHATIBHOM U OOIIICCTBEHHOM eI TEIIHHOCTH;

* TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSATENIbHOM, TBOPUYECKOW M OTBETCTBEHHOM
NEATEIIbHOCTH;

* TOTOBHOCTb K KOJUIGKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEILCKON, MPOCKTHON U
JIPYTUX BUJIAX JACSITEIBHOCTH;

* OTHONIEHUE K MPOGECCHOHAIBHOM JEATEIbHOCTH KaK BO3MOYXHOCTH Y4acTHUS B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM;

mem anpedmemnblx:
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* YMEHHE CaMOCTOSTEJIbHO ONPENEIATh LN AEATEIbHOCTH U COCTABIIATH TUIAHBI
NEeATEIbHOCTH; CAMOCTOSITEBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
NEATEIbHOCTh,  HWCIOJIB30BaTh  BCE  BO3MOXHBIE  PECYPCHl I JTOCTUIKCHUS
MOCTAaBJIEHHBIX LEJNEe M peanu3aluy IUIAHOB JIEATEIIbHOCTH; BBIOMpATh YCIHEIIHbIE
CTPATETUH B Pa3IUYHbIX CUTYaLHsX;

* YMEHHE NPOAYKTUBHO OOIIATHCS M B3aMMOJECIHCTBOBATH B MPOLIECCE COBMECTHOM
JESITeIbHOCTH, YYUTHIBATh MO3UIUU JIPYTUX YYaCTHUKOB ACSITEIBbHOCTU, 3(PHEKTUBHO
pa3pelaTb KOHQJIUKTHI;

. BJIQJICHUE HaBBbIKAMU I[O3HABATEIHHOM, Y4EOHO-UCCIEIOBATEILCKON U
MIPOEKTHOM JESATENbHOCTH, HaBBbIKAMHU pa3peuieHus npobieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEJIBHOMY IIOMCKY METOJOB PELICHUS IPaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHNUS;

. TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIBHOM HMH(OPMAIMOHHO-
[IO3HABATEJIbHOM JEATENBHOCTH, BKJIIOYas YMEHUE OPHEHTHPOBATHCS B Pa3IUYHBIX
HUCTOYHHMKAX  HH(OpManMU, KPUTHUYECKH  OLEHUBATh W  UHTEPHPETUPOBATH
UH(POpPMAIUIO, IOTYyYaeMYI0 U3 Pa3InYHbIX UCTOUHUKOB;

* BJAJCHUE SI3bIKOBBIMU CPEJCTBAMHU — YMEHHE SCHO, JIOTHYHO M TOYHO U3JIararh
CBOIO TOUKY 3pEHMs, HCIIOIb30BATh aICKBATHBIE A3BIKOBBIE CPECTBA;

* BJIa/ICHUE HAaBBbIKaMU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHMSI COBEpIIAEMbIX
JNEWCTBUM U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI, IPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX ITO3HABATEINIBHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS;

* LEJEYCTPEMJIEHHOCTh B MOUCKAaX M MPHUHATUU pEUIEHUH, COOOPa3UTEIbHOCTh U
MHTYUIUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  NPEJCTABJICHHH;  CIIOCOOHOCTH
BOCIIPMHMMATh KPacoTy U FTapMOHHUIO MUPA;

npeomemmuulx:

* Cc(pOPMHUPOBAHHOCTb MPEACTABICHUH O MaTeMaTHKEe Kak YacTH MHUPOBOM
KYJBTYpPhl U O MECTE€ MaTEMaTHKH B COBPEMEHHON UBUIIM3AIMH, O CIOCOOAaX OMHUCAHUS
Ha MaTEMaTUYECKOM SI3bIKE SBJICHUM peagbHOro MUpa;

* C(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKEYECKUX TMOHATHSIX Kak O

BaXXHEHMIIIMX MaTEeMaTHYECKUX MOJCIIAX, IMO3BOJIIOMIUX OIMCBIBATL U U3y4YaTb PA3HBIC
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IIPOLIECCHl W SBJICHMS; ITOHMMAHUE BO3MOKHOCTH AKCHOMATHYECKOI'O ITOCTPOECHUS
MAaTeMaTUYECKUX TEOPUH;

* BJIAJICHHE METOAAMH JIOKA3aTEIbCTB M QAJITOPUTMOB DEIICHHS, YMEHUE UX
IIPUMEHSATH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3aa4;

* BJAJCHHE CTaHJApPTHBIMH IpUEMAMU  DPEIICHHS  pPAlMOHAIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHU U
HEPABEHCTB, UX CHCTEM; HCIIOJb30BAHWE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm, B TOM
quCIIe JUIs TIOUCKA IIYTH PELICHNS U WIUTIOCTPAlMU PEIICHUs] YPABHEHUN U HEPABEHCTB;

* c()OPMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHYECKOTO
aHaJM3a U UX CBOMCTBaX, BIAJICHHE YMEHHEM XapaKTE€pPU30BaTh MOBEJICHUE (PYHKIUH,
UCIIOIb30BAHUE IOJNYYEHHBIX 3HAHUM JUId ONMCaHUAd W AaHAJIU3a PEAIbHBIX
3aBUCHUMOCTECH;

. BJIQJICHUE OCHOBHBIMU IIOHATUSAMM O INIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpUUYecKUx (uUrypax, MX OCHOBHBIX CBOWCTBaxX; C(HOPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh Ha YepTEXKaxX, MOJAEIAX U B PEAIbHOM MHUPE F€OMETPUYECKHE (DUTYPBHI;
NPUMEHEHUE HM3YUYEHHBIX CBOMCTB N€OMETpUYECKUX (GUryp U QopMmyin Ui pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

*  c(hopMHpPOBAaHHOCTh NPEJACTABICHUNH O TMpoleccax M SBICHUSAX, HWMEIOLIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaibHOM MHUpeE, 00
OCHOBHBIX TOHSATHUSAX DJJIEMEHTAPHOM TEOPUHM BEPOSITHOCTEN; YMEHHW HAXOOUTh U
OLICHMBATh BEPOATHOCTH HACTYIMJIEHUS COOBITUH B TPOCTEHIIUX MPAKTUYECKUX
CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHBIX BEJINYNH;

* BJIAJICHUE HABBIKAMH HMCITOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX ITPOTpaMM IIPH

pEILIEHNH 3a7ay.

COJIEPKAHUE YYEBHOU JUCIUIIJIVHBI
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BBenenne

MareMatrka B HayKe, TEXHUKE, S3KOHOMHKE, MH()DOPMAIMOHHBIX TEXHOJOTUAX W
NPaKTHYECKON JeATEeNbHOCTH. Llenu m 3agaun M3y4yeHHs] MaTeMaTUKU IPU OCBOCHUHU
npodeccuit CI1O u cnetmansuocreii CIIO.

AJIT'EBPA

Pa3BuTHe NOHATHA 0 YHCIE

Ienbie u panuoHansHble uwucia. JleiictButenbHble uyucia. [IpubnuxeHHbIe
BbluncieHus. KommiekcHble yucna.

Kopuu, crenenu u sorapu¢pmsi

Kopun u crenenn. KopHM HaTypanbHOW CTENEHM W3 4YMCIA MU MX CBOMCTBA.
CrenmeHn Cc  palMOHAIBHBIMM  IIOKa3aTesssMM, HMX  cBoiictBa. (CremeHn cC
JNECUCTBUTENBHBIMA  TIOKa3arensiMu. (CBOMCTBA  CTENEHHM C  JCUCTBUTEIbHBIM
II0Ka3aTEeJIEM.

Jlorapudm. Jlorapubm uucna. OcHOBHOE JorapuMUYECKOe TOXKIECTBO.
JlecsaTuunble W HaTypajbHble Jjorapugmel. [lpaBuna nedcTBuid c jorapupmMamu.
Ilepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpanveckux BolpaxeHui. [IpeobpaszoBanue palnroHaIbHBIX,
UPPALUOHATBHBIX CTENEHHBIX, TOKA3AaTEIbHBIX U JTOTapU(DMUUECKUX BHIPAKECHUM.

IIpakTHYyeckue 3aHATHS:

Apudmernueckre JE€MCTBUS HAJ YHUCIAMU, HAXOXKIEHUE MPHUOIMKEHHBIX
3HAUYCHUN BEIMYMH M TOTPEIIHOCTEW BBIYUCICHUHN (AOCOMIOTHONW U OTHOCUTEIHHOW),
CPaBHEHME YHCIIOBBIX BBIPAKEHUMU.

Brrunciienne u cpaBHEeHHE KOpPHEN. BBITONIHEHNE paCYeTOB C pAIUKAJIAMH.

Pemenne wuppannoHanbHBIX ypaBHEHMU. HaxokaeHune 3HAYEHUM CTENEHEU C
panmoHaNbHBIMU MOKa3aTeasiMu. CpaBHeHue creneHeil. [IpeoOpa3oBanus BhIpaKEHUI,
coAepkKallux creneHu. Permenne noka3arebHbIX YPaBHEHUH.

Pemenune npukinagHeIx 3a1a4.

Haxoxnenue 3Hadenuii norapudma 1no npous3BOJIBHOMY OcHOBaHMIO. Ilepexon ot
OJTHOTO OCHOBaHUS K JpyroMy. Breluucienne u cpaBHEHHE JIOTapU(PMOB.

JlorapudmupoBaHue U MOTEHIIMPOBAHUE BBHIPAKEHUH.
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[TpuOMKEeHHBIE BBIYMCIEHUS U PELLICHUS PUKIIAJHBIX 3a/1a4.

Pemenne norapudmuueckux ypaBHEHHIA.

OCHOBbBI TPUTTOHOMETPHUU

OcHOBHbBIC IOHATHUSA

PannanHas mepa yrna. BpamarensHoe nsukeHune. CHHYC, KOCHHYC, TaHI'€HC U
KOTaHI'€HC YHCIIA.

OcHOBHbIC TPUTOHOMETPHYECKHE TOXKAECTBA.

@opMmynbsl npuseneHus. Popmynsl cioxeHus. Dopmyinsl yasoeHus Dopmyiisl
ITOJIOBUHHOTI'O YIJIA.

IIpeoOpa3oBaHus NPOCTEHINMX TPUTOHOMETPHUYECKHX BbIPAKECHUI.

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKMX (YHKIMM B NPOU3BEICHUE U
MIPOU3BEJICHUS B CyMMY. BbIpa’keHrne TPUTOHOMETPHUYECKUX (DYHKIMII Yepe3 TaHIeHC
IIOJIOBUHHOTO apryMEHTa.

TpuronoMerpuyeckue ypaBHeHUs] 1 HEPaBEHCTBA.

[Ipocrenmue TPUTOHOMETPUYECKUE YpPaBHECHUS. [Ipocrenmme
TPUTOHOMETPUUECKHE HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHE (PYHKIIMU. APKCUHYC, aDKKOCHUHYC, apKTaHT€HC.

IIpakTHyeckue 3aHATHS:

PaauanHbIil MEeTON M3MEPEHUS YIJIOB BPAILLIEHUS U CBA3b C IPaJyCHOU MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYJbl CIOXKEHHUS, YIABOCHUS,
npeoOpa3oBaHWE CyMMBbl  TPUTOHOMETPUUYECKUX  (PYHKUMA B  NpPOU3BEICHHE,
npeoOpa3oBaHKEe MPOU3BENCHUS TPUTOHOMETpUYECKUX (QyHKIMI B cymmy [Ipocreiinme
TPUTOHOMETPHUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpartHbie TpUrOHOMETpUYECKUE (DYHKIINH: apKCUHYC, apKKOCUHYC, apKTAaHTE€HC.

®YHKIIUA, UX CBOUCTBA Y TPA®GUKH

@Oynknuu. O01acTh ONpEJCTICHUs] ' MHOXKECTBO 3HA4YCHUH; rpaduk (QyHKIUH,
noctpoeHue rpadukoB PYyHKIUN, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMHU.

CpoiicTBa (pyHKIMHU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb, OTPAHUYEHHOCTD,

NEPUOJUIHOCTD. HpOMe)KYTKI/I BO3paCTaHusg U Y6BIBaHI/I$I, HauOoJIbIlIee 1 HAaNMEHBIIIEE



15
3HaYeHMUs, TOYKH  dSKcTpeMmyma. ['paduueckas  unTepmpertanms. [Ipumepsr
(YHKIIMOHAJIBHBIX ~ 3aBUCMMOCTEH B  peajbHBIX  MpoIeccax U SBICHUSIX.
Apudmernueckue omnepauuu Haa GQyHKuusAMU. CroxHas (QYHKIUS (KOMIIO3UIMS).
[ToHsaTHE O HEMPEPHIBHOCTU (PYHKIIUH.

Oopatnbie ¢ynxkuuu. OOnacTe ompeneieHuss U 00JacTb 3HAYEHUN OOpaTHOM
bynknuu. I'paduk oOpatHOM PyHKIIHUH.

CreneHHble, NMoKa3aTejbHble, JOrapupmMuyeckue W TPHUTOHOMETPHYECKHE
(pynkunu. O0paTHbie TPUTOHOMETPUYECKHE (PYHKIIUH.

Onpenenenus PyHKIUM, UX CBOWCTBA U TPaUKH.

[IpeobpazoBanus rpadukoB. [lapannenbHblil IEpeHOC, CUMMETPUSI OTHOCUTEIIBHO
OCEll KOOpJIMHAT WU CHUMMETPHUS OTHOCHUTEIIBHO Hayaja KOOpAWHAT, CHUMMETPUS
OTHOCUTEJIBHO MPSAMOM Y = X, PACTSHKEHHE U CKATUE BJOJIb OCEH KOOPAUHAT.

IIpakTHYyeckue 3aHATHS:

[Ipumepbl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMH B PEAIBbHBIX IPOIECCAX U3
CMEXHBIX aucuuiimH. Onpenenenue QyHkiui. [locTpoeHue W yTeHue rpauKoB
byukuuid. MccnenoBanne Qynkiuu. CBoWCTBa JTUHEHWHOM, KBaIpaTUYHOM, KYyCOUYHO-
JUHEHHONM u JpoOHO — nuHeHoW (QyHkMil. HenpepbiBHBIE W TEPUOIUYECKUE
¢bynkiuu. CBoiicTBa U TpadUKu CUHYCa, KOCUHYCA, TaHTeHca U KoTanreHca. OOpaTHbIe
¢bynkiuu u ux rpaduxu. O6paTHbie TpuroHomeTpudeckue ¢pyukuu. [IpeodpazoBanus
rpaduka pynkuuu. 'apmonnueckue kosnebanus. [Tpuknaansie 3a1aun.

[TokazaTenbHble, JOTapuPMHUUECKUE , TPUTOHOMETPUYECKUE YpPAaBHEHHS U
HEpaBEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

MocaenoBarenbnoctu.  CrocoObl  3a7aHuUs U CBOMCTBA  YHCJIOBBIX
nocneaoBatenbHocTed. [loHAaTHE O mpenene mnocieaoBaTeabHOCTU. CylleCTBOBAHUE
npejenra MOHOTOHHOM — OTpaHMYEHHOM — mociefoBaTenbHOCTH.  CyMMUpOBaHHE
nocjieaoBaTeIbHOCTEH. beckoHeuHO yOBIBaroImias reoMeTpudecKas Mporpeccusi u ee

CyMMma.
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IpousBoanas. Ilonatue o mnpous3BogHOW GYHKIUH, €€ TEOMETPUYECKUH U
¢usnyeckuii cmbica. YpaBHeHUE KacaTenbHON K rpaduky dyHkuuu. I[IpomsBomHbie
CYMMBI, pa3HOCTH, MPOU3BEAECHUSA, YaCTHOTO. [IpON3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkmuii. IlpuMeHeHne NPOM3BOAHON K HCCICAOBAHUIO (PYHKIMA M TOCTPOCHHUIO
rpacdukoB. [Tpon3BoHbIe 00paTHON PYHKIIUU U KOMIIO3UIIUHU (QYHKITHH.

[IpumMepbl UCTIONB30BaHUs NPOU3BOAHOMN ISl HAXOKICHHUS HAWITYYILEr0 PEIICHUs
B TMPHUKJIAJHBIX 3anadax. Bropas mpousBojHas, €€ reOMETPUUYECKUI U (PU3NUECKHIA
cMmbIci. Haxoxxaenue ckopoctu [uis mporiecca, 3aAaHHoro GopMyion u rpadukom.

IlepBooOpa3nass m wmHTerpaJ. [lpuMmeHeHHE ONPENECTCHHOr0 HHTErpana st
HaxXOXJICHUSl IUIOMAAU KpuBOJMHEHHON Tpaneuun. Popmyna Herorona-JleiOuua.
[Ipumepsl MpUMEHEHUsI MHTErpajia B (PU3UKE U TEOMETPHUH.

IIpakTnyeckue 3aHATHA:

YucnoBasi MOCIEAOBATEIBHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYUCIICHUS YJICHOB
nocnenoBarenbHocTH. [lpenen mocnenoBaTenbHOCTH. beckoHeuHO — yObIBaroas
reOMETPUYECKAS] IPOTPECCHUS.

[IponsBoHas, MEXaHUYECKUN U T€OMETPUUYECKUN CMBICI IPOU3BOIHOM.

VYpaBHeHue  kacatenbHOW B obmiem  Bume. IlpaBunma u  popmyinbsl
muddepennmpoBanusi, TabIMIIAa TPOU3BOAHBIX dJIEMEHTAPHBIX GyHKIMM. MccnenoBanue
(yHKIMM C TOMOIIbIO Npou3BogHOW. HaxoxaeHue HaubobIIero, HaMMEHbBILIETO
3HAYEHHUS U SKCTPEMAJIbHBIX 3HAUEHUN (DYHKIINHU.

WNurterpana u mepBooOpasHas. Teopema Hpiorona-JleitOuuna. IIpumenenue
MHTErpajia K BBIYMCICHHUIO (PU3UUECKUX BEJIMYMH U TUIOUIA/ICH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHUsT W CHCTeMbl YpaBHeHMH. PanuoHanbHbBIE, HUPpaUUOHAIBHBIE,

IMOKa3aTCJIbHbIC 1 TPUTOHOMCTPHUYCCKHUEC YPABHCHUA U CHCTCMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
OcHOBHBIC TIpUEMBbI UX pelieHus (pa3jIoKeHUE Ha MHOXKUTEINIM, BBEJICHUE HOBBIX

HEW3BECTHBIX, MIOJICTAHOBKA, TpadUIeCKUl METON).
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HepaBencrBa.  PanvoHanbHBIE,  MPpAallMOHAIBHBIE,  IIOKA3aTEIbHBIE WU
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE PUEMBI UX PEILICHHS.

HUcnoab3oBanue cCBOMCTB M rpaguKoB (PYHKIUMUA NPHU PellICcHUH YPABHEHUN U
HepaBeHCTB. Meton uHTepBasioB. M300pakeHMe Ha KOOPIMHATHOW IIOCKOCTHU
MHOECTBA PEIICHUI YPABHEHUIN U HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX CUCTEM.

Hpuxknagnasie 3aga4u. [IpuMeHEHME MaTEMAaTHUYECKUX METOJOB IS PEMICHUS
coZlep KaTeNbHbIX 3a/1ay W3 PA3IMYHBIX 00JacTel Hayku W mpakThuku. HTepnperamus
pe3yJbTara, y4eT peaibHbIX OrPAaHUYCHUM.

IIpakTnyeckue 3aHATHA:

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHUN.

OCHOBHBIE IPUEMBI PEILICHUS YPABHEHUI. Perienre cucreM ypaBHEHUN.

Hcnonbs3oBaHne CBOWCTB W TIpaUKOB (PYHKUMN 711 PEHICHUS ypaBHEHUN U
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

DJIeMEHTbl KOMOUHATOPUKU

OcHOBHbIE MOHATUS KOMOWHATOPUKU. 3ajaud Ha IOJACYET YHUCiIa pa3MeElICHUH,
MepeCcTaHOBOK, coueTaHuil. Pelienne 3ana4y Ha nepedop BapuaHToB. Dopmyiia GMHOMA
Hrrotona. CoiicTBa OMHOMUHANBHBIX KO uimentoB. Tpeyronpauk [Tackans.

DJIeMEeHThI TEOPHH BePOSITHOCTEM

CoObITHE, BEPOATHOCTH COOBITHS, CIOKEHHE M YMHOXKEHHE BEPOSITHOCTEH.
[Tonsitue o HezaBUCHMMOCTH COOBITHHA. [[uckpeTHas ciydaiiHas BEJIMYMHA, 3aKOH €€
pacnpeaeneHus. YuCIOBbIE XapaKTEPUCTUKU JUCKPETHOM CIIy4YallHOM BEJIMYUHBI.

IToHnsTre o0 3aKOHE OOJIBIINX YHCEI.

DJIeMeHThbl MAaTeMATHYEeCKOH CTATHCTUKH

[IpencraBnenre naHHbIX (TAaONUIBI, JOUArpamMMbl, TpauKu), TEeHepaIbHas
COBOKYMHOCTh, BBIOOpKA, cpemHee apudmermdeckoe, menuana. [loHarue o 3amadax
MaTeMaTUYECKOU CTAaTUCTUKH.

Peuienne npakTuueckux 3aj1ay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IIpakTH4eckue 3aHATHSA:
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Hcropust pa3BUTHS KOMOMHATOPUKH, TEOPUM BEPOSITHOCTEW M CTATHCTUKH M HMX
poiib B PAa3NMYHBIX cdepax UYeIOBEUECKON IKHU3HenesTenbHOCTH. [lpaBuia
KOMOMHATOpUKH. PerieHne KOMOMHATOpHBIX 3ajgad. Pa3sMemnieHusi, coudeTaHus H
nepectanoBkU. bunom Herotona u tpeyronbauk [lackansa. [Ipuknagaeie 3anayn.

Kitaccnueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O
CyMME  BeposTHOCTeW. Bprumcnenue  BepostHocTe.  IIpukmanHele  3amaum.
IIpencraBienue uncinoBsIx AaHHbIX. [Ipuknagabie 3aqaun.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX MNpsAMBIX B mpoctpaHcTBe. [lapammensHOCTH
IpsAMOM U IIIOCKOCTH. [TapamnenpHoCTh mmockocTen. [lepnenauKynsaspHOCTb IPSAMON U
IJIOCKOCTU. [lepnenaukynsp M HAaKIOHHAsA. YTON MEXKIAYy NPSAMONM M IUIOCKOCTBIO.
JIByrpaHHbplii  yroia. Yroil MeEXAy IUIOCKOCTAMU. IleprneHIuKyIspHOCTh ABYX
IIJIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MApaLIEIbHBIA  IEPEHOC,
CUMMETPHS OTHOCUTENIBHO INIOCKOCTH.

[TapannenbHoe  mpoexktupoBanue. [lnomans  OpTOroHaIbHOW  MPOEKIHM.
N300paxeHne npocTpaHCTBEHHBIX (PUTYP.

MHoOrorpaHHuKH

Bepmunbl, pebpa, rpaHu MHoOrorpaHHuka. Pa3BepTka. MHOrorpaHsHble YTJibl.
Brinykibie MHOrOrpanHuku. Teopema Ditnepa.

[Ipu3ma. IIpsmasa m HakioHHas npusma. [IpaBunpHag npusma. [lapamnenenumnen.
Ky®.

ITupamua. [IpaBuiibHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B TapajuieJenunese, B Mpu3Me U MUpaMuU/Ie.

Ceuenus ky0a, MpU3MBbI ¥ TUPAMU/IBI.

[IpeacTaBnenre O TPaBUILHBIX MHOTOTPaHHHMKAX (TeTpal’ap, KyO, OKTadp,
JToAeKadAp U UKOCAIP).

Teia ¥ IOBEPXHOCTH BpaLlleHUs
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Humuanap wu  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BbBICOTa, OOKOBas
MMOBEPXHOCTh, OOpa3yromasi, pa3sBepTka. OcCeBble CEUECHHsI U CEUYEHHS MNapaiiesIbHbIC
OCHOBAHHMIO.

ap u cdepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

HN3mepenust B reomeTpuu

O6bem u ero uzmepenue. MarterpansHas popmysna oobema.

®opmynsl 00beMa Ky0a, TPsIMOYTOJIBHOTO MapaljieNieuneaa, MPU3Mbl, [HIIHHAPA.
®opmynsl 00beMa nupamMuaa U KoHyca. @opMysibl IUIOMIAU TOBEPXHOCTEN HUIMHIPA
1 KoHyca. opmyiiel 00beMa 11apa U TUIoHaan cepsl.

[Tono6ue Ten. OTHOLICHUS TUIOMIAIEH TOBEPXHOCTEN U 00BEMOB MTOJOOHBIX TE.

Koopaunatel n BekTopsl. [IpsmoyronbHas (nekapToBa) cUCTEMa KOOPAMHAT B
npoctpaHcTBe. PopMylsia PacCTOSIHUS MEXAY ABYMsI TOUYKaMU. YpaBHEHUs CQepbl,
IUIOCKOCTH U IIPSIMOMA.

Bekropel. Moayne Bekropa. PaBeHcTBO BekTOpoB. (CJ0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha YHCIIO. PasiioxkeHne BEKTOpa 1O HAIIPABICHUAM. YTOJI MEXIY
nBymsi Bekropamu. IIpoexkumst BexkTtopa Ha ocb. KoopaumHatel Bektopa. CkansipHOE
MIPOU3BEIEHUE BEKTOPOB.

Hcrnons3oBaHne KOOPAMHAT M BEKTOPOB IIPU PEUIEHUM MAaTEMaTHYECKUX U
NPUKJIAJHBIX 3a7a4.

IIpakTnyeckue 3aHATHA:

[Ipr3Haku B3aMMHOTO PACIIONIOKEHUS NPSAMBIX. YTOJ MEXAY NpsMbIMU. B3auMHoOe
PACIIOJIOKEHUE TPSAMBIX U IUIOCKOCTEH. [leprneHauKynsp U HAKJIOHHAs K IUIOCKOCTH.
Yron Mex)Iy NpsIMOM M IUIOCKOCTBIO. T€0pemMbl 0 B3aMMHOM PACHOJIOKEHHUH MPSAMOU U
IJIOCKOCTU. Teopema 0 Tpex MepIeHIUKYIISPaX.

[Ipu3Haky U CBOKCTBA MAPAJUICIIBHBIX U NEPIICHANKYISAPHBIX INIOCKOCTEN.

PaccTostHue OT TOYKM 1O IUIOCKOCTH, OT NPSMOM 10 IUIOCKOCTH, PACCTOSHUE
MEXIY IIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMHU IMPSAMBIMH, MEXIY MNPOU3BOJbHBIMU

¢urypamu B mpoCTPaHCTBE.
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[TapannenbHoe NTPOEKTHPOBAHME M €ro CBOMCTBA. Teopema O IUIOIIAIU
OPTOrOHAJIBHOU IIPOECKIINU MHOT'OYT'OJIBHUKA. B3anmnoe PacCIIONIOKEHHE
IPOCTPAHCTBEHHBIX QUTYD.

Paznuynble Buapl MHOTOrpaHHUKOB. MX wn3o0paxkenusi. CedeHwus, pa3BepTKU
MHOTOIpaHHHUKOB. [lmomane moOBEpXHOCTH. Buasl cUMMETpuii B IPOCTPAHCTBE.
CuMMeTpus Tel BpalleHUsl 1 MHOTOIpPaHHUKOB. Brruuciienue miomaneii 1 00beMoB.

Bekropel. JlewictBus ¢ BekTopamu. JlekaproBa cHCTEMa KOOPIMHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKpPYXKHOCTU, cdepbl, IJIOCKOCTU. PaccTosHMe MEXIy TOYKaMu.
JleicTBUSL C BEKTOpAMH, 3aJaHHbIMU KoopAauHatamu. CKaJaspHOE IPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSIMOM U INIOCKOCTH. Vcrionb30BaHue BEKTOPOB IIpU
JIOKa3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JUisi BHEAyOUTOPHBIX 3aHATHM CTyJIEHTaM, Hapsly C pEIIEHHEeM 331ad U
BBIIIOJIHEHUS MPAKTUYECKUX 33JaHUN, MOXKHO MPEJIOKUTh TEMbI HCCIENOBATENBCKUX U
pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpUM OTHENbHBIX MEJIKHX 3a1ad |
yIpaXHEHUH MpejiaraloTcs CIOKETHbIE 3aJjaHusl, TpeOyrolue JUINTEIbHON pabdoThl B
paMKax OJJHOM MAaTeMaTHYeCKOW CUTYyallMH. DTU TEMbl MOTYT ObITh MHIUBUIYAIbHBIMU
3alaHUsIMM, HO MOTYT IIpejlaraTeCsi W TIPYIIE CTYAEHTOB JUIi COBMECTHOTO

BBIITOJIHCHU MCCIICJOBAHMA.
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Tembl

JJISL MCCJIEA0BATEIBCKHUX U JIA00OPATOPHBIX padoT

HenpepriBHbie 1poOu

[IpuMeHeHue CI0KHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax
[TapannenbHOE MPOEKTUPOBAHUE

Cpennue 3Ha4eHUs! U UX IPUMEHEHUE B CTATUCTUKE
BekTopHoe 3aanue npsIMbIX U TUIOCKOCTEN B TPOCTPAHCTBE
CnoxeHre rapMOHUYECKUX KoJieOaHU

['padprueckoe perieHre ypaBHEHUI U HEPABEHCTB
[IpaBubHBIE U TOIYNIPABUIBHBIE MHOTOTPAHHUKH
KoHnueckue ceueHus: U uxX NpUMEHEHHE B TEXHUKE
[Tonsitue nuddepeHnnana u ero MPUIOKEHUS

CxeMbl bepHyuM MOBTOPHBIX UCIIBITAHUMA

HccnenoBanve ypaBHEHUN U HEPABEHCTB € TapaMeTPOM
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TEMATHYECKOE IINIAHUPOBAHUME

[Ipu peanuzanmm cojaepxaHus 00mEe00pa3oBaTeIbHON YUEOHOU TUCITUTIIMHBI
«Maremaruka» B mpeaenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIETo
oOpa3oBanusl ¢ monydeHueM cpearero oomero oopaszosanus (IITICC3) makcumanbHas
yueOHas Harpyska oOydarommxcs coctapisieT: o crnenuanbHocTu CIIO TexHuyeckoro
npoduis — 351 gac. U3 HuX — ayauTopHas (00s3aTenbHas) Harpy3ka oOydarommxcs,
BKJTFOYAs TIPAKTUYECKUE 3aHATHS, — 234 Jac.; BHEAyAUTOPHAsT CaMOCTOsITeIbHAs paboTa

cTyneHToB —117 4ac.

TEMATUYECKHWU IIVIAH
HaumeHnoBanue tem Copepxarenpuble | KonmuecTBo yacos
JVUHUH
Aynurto | caMocTos
PHBIX | TelbHas
yueOHas
pabota
BBenenne 2
Pa3BuTHne noHsATHS O YUCIE AnreOpaunyeckas 10 6
Kopau, crenenn u norapudMel Anrebpanueckas, 28 15
TEOPETHKO-
(GyHKUHOHATIbHAS,
YPaBHEHUU U
HEPaBEHCTB
OCHOBBI TPUTOHOMETPUH AnreOpanyeckas, 31 15
TEOPETHKO-
(GbyHKUIHOHATBHAS,
YPAaBHEHUU U
HEPaBEHCTB
[IpsiMble U MIIOCKOCTH B I'eomeTpuyeckas 20 11
IPOCTPAHCTBE
KoopannaTel 1 BEKTOPBI I'eomerpuueckas 16 8
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7 | DeMeHTbl KOMOMHATOPUKH CroxacTtuueckas 12 4
8 | dynkiuy, ux cBoiicTBa U rpaduku. | TeopeTnxo- 18 11
byHKIIMOHATBHAS
CrenenHble, TOKa3aTeNbHEIE,
JorapuMUIECKHE |
TPUTOHOMETpUUYECKHE PYHKITUU
9 | MHororpannuku. Tena u ['eomeTpuyeckas 26 13
MMOBEPXHOCTH BPAIICHUS
10 | Hayana maTeMaTH4ecKoro aHaimsza | TeopeTuko- 24 9
byHKIIMOHATBHAS
11 | YpaBHeHMs 1 HEpABEHCTBA VYpaBHeHuii u 20 14
HEPaBEHCTB
12 | Muterpan u ero npuMeHEHUe I'eomeTpuueckas, 15 4
TEOPETUKO-
(yHKUHOHATBHAS
13 | DnemenTsl Teopuu BeposiTHocTe. | CToxacTuyeckas 12 8
DJIEMEHTBI MAaTEMATUYECKOMN
CTaTUCTUKHU
234 117

HToro

351
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJ1IOB JEATEJIBHOCTHU

CTYJAEHTOB

Cooepircanue odyuenusn

Xapaxkmepucmuka 0CHOBHBIX 6U008
deamenvHocmu odyuarwuiezoca (Ha yposue
YueoHbvIX Oelicmeuii)

Beeoenue

O3HakOMJIEHHE C POJBI0O MAaTeMaTHKU B Hayke,[
TEXHUKE, SKOHOMHUKE, MH(GOPMAITMOHHBIX
TEXHOJIOTUSAX U IPAKTUYECKOMN JESITEIIbHOCTH.

O3HaKkOMJIEHHE C MESIMU U 3ala4aMu U3ydeHUs [
MaremMaTuku Tpu ocBoeHuu mnpodeccuit CIIO u
cnenunanbHocTen CIIO.

AJI'EBPA

Pazeumue nonamus o uucie

BeinonHaTe  apudmeTndeckue  IEUCTBUS  HAl
yuciaaMu,l ] coderas yCTHbIE W IMCbMEHHBIE
IIPUEMBI;

Haxonuths npubavmkeHHbIC 3HAYCHUS BEIWYMH M
MOTPENTHOCTA  BBIUMCICHUN  (aOCONIOTHAs U
OTHOCHUTEJIbHAs); CpPaBHUBATH YHCJIOBBIE
BBIPAKCHUS,

Haxomute omubku B  mpeoOpa3oBaHUAX U
BbIUMCICHUSIX ] (OTHOCUTCS KO BCE€M ITyHKTaM
MIPOTPaMMBbI)

Kopnu, cmenenu, nozapugpmot

O3HAaKOMUTBCS C NOHATHUEM KOpHS N-U CTENEHMU,[ ]
CBOMCTBAMH  pPAJMKaJOB MU C  IPaBWJIAMH
CPaBHEHHUEM KOPHEM.

dopMynupoBaTh ONPEAEIEHUE KOPHS U CBOMCTBA
KOpHEN. BpunciaaATh U cpaBHUBATh KOPHU, J€JIaTh
NPUKUIKY 3HayeHus KopHs. IIpeoOpa3oBbiBaTh
YUCJIOBbIE U OYKBEHHBIC BBIPAXKEHUS, COAEpKALIUE
paauKabl.

BrimonnsaTh pacueTsl o bopmynam,
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cojaepkamum/ pauKabl, OCYIIECTBIISIS
HEO0OXOIMMBIC MOJICTAHOBKHU U IIpeoOpa3oBaHuUs.

Onpenenarb paBHOCUIIBHOCTh BBIpaKEHUU Cl]
paaukanamu. PemaTs uppanmoHaibHble YpaBHEHUS.

O3HaAKOMHUTHCS C IIOHATUEM CTCIICHU cl
ﬂeﬁCTBHTeHLHBIM ITOKa3aTCJICM. HaXO,ZII/ITI)
3Ha4YCHUA CTCIICHU, HCIIOJIB3Y IIpu 0
H€O6XOI[I/IMOCTI/I HHCTPYMCHTAJIBHBIC CPCACTBA

3anuchiBaTh KOPEHb N-M CTENEHU B BHUJE CTEIECHU
c[J 1poOHBIM TIOKa3aTesieM U Ha00OPOT.

dopMynupoBaTh CBOWCTBA CTEIICHEHN.
Beruncnsars[ CTEIICHU c palMOHAIbHBIM
IoKasaTeseM, JeaTh NIPUKUAKY 3HaYCHUS CTEIICHH,
CpPaBHUBATh CTEIICHHU.

[IpeoOpa3oBbIBaTh  YHCIOBBIE U OyKBEHHBIE
BBIPKEHHUS,[ | coaepKalllue CTENEeHH, MNPUMEHSIS
CBONMCTBaA. PemaTe noka3aresnbHbIe ypABHEHHS.

O3HAaKOMUTBCS € NPUMEHEHUEM KOpHEH WU
CTEICHEW[ | TIpM BBIUKMCIEHUM CPEOHUX, MpH
JEJIEHUNA OTpE3Ka B «30J0TOM ceueHumn». Pemars
MIPUKJIATHBIE 3a/1a49X HA «CIJI0KHBIE MIPOLIEHTHD».

Ilpeoopazosanue
anzedopauiecKux 6blpaxdceHull

BrimonsaTe npeoOpa3zoBaHus BBIPA)KECHUH,
npumeHsisl] GopMysbl, CBA3aHHBIE CO CBOMCTBaMU
CTerneHel u iorapudmos.

Onpenensate 00J1aCTh JOMYCTUMBIX 3HA4YCHUM [
JorapupMUIECcKOro BBIPAKCHMUSI. Pematp
JorapuMUYECKre YpaBHEHUS.

OCHOBBI TPUTTOHOMETPUHA

OCHOBHBIC MOHATHUSA

[] WM3yunTh paguvaHHbBIl METOJI HU3MEPEHUs YIJIOB
BpalllCHUsI M HX CBA3b C TPagyCHOM MEPOM.
N300paxaTh yribl BpalleHUs HAa OKPYKHOCTH,
COOTHOCUTH BEJIMYUHY YIJIA C €r0 PACIOIOKEHUEM.

[ dopMynUpOBaATH ONPENECITICHUS
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TPUTOHOMETPUUECKMX  (PYHKIMH  AJig  YIJIOB
MOBOPOTa W JUISl OCTPBIX YIJIOB MPSIMOYTOJBHOTO
TPEYTOJIbHUKA U OOBSCHATH UX B3aMMOCBS3b.

HpI/IMGHHTB OCHOBHBIC TPUT'OHOMETPHUYICC-KHC

OcHoBHBIE
TPHTOHOMETPHYECKHe TOXKAECTBA  JUISI  BbIYUCIEHUA| 3HAYEHUU
TOKIeCTBA TPUTOHOMETPUUECKUX (PYHKIIHH 110 OJJHOU U3 HUX.
1 I3yuyuTh OCHOBHBIE (POPMYIBI TPUTOHOMETPHUHU:
Hpeoﬁpa:;uoBaHnﬂ bopMyIbl CIOXKEHHS, YABOCHHS, MpeoOpa3oBaHus
TpocTenIX CYMMBl  TPUTOHOMETPUYECKMX  (QYHKUMA B
TPHFOHOMeTquSCKHX IIPOM3BEACHUE U IPOU3BEIAECHUA B CyMMYy W
BRIpAZKCEHIH IIPUMEHSATH pu BBIYKCIICHUN 3HA4YCHUSA
TPUTOHOMETPUUYECKOTO BBIPAKEHUSA U YIPOLLECHUS
€ro.
[1 O3HaKOMHUTBCSI CO CBOMCTBAMH CHUMMETPUHU
TOYEK HA €IMHUYHOU OKPYKHOCTH U PUMEHSTH UX
JUTSl BBIBOJIa (DOPMYJT IPUBEACHMUS.
. [ Pemars o (dopMynam 51 o
Ipocteitmue TPUTOHOMETPUUECKOMY Kpyry MIPOCTENIIINE

TPUTOHOMETPHYECKHUE
YPABHEHHUS M HEPABEHCTBA

TPUTOHOMETPUUECKHUE YPABHEHUSI.

[] TIpuMeHsITh 00LIME METO/AbI PEIICHHS] YPABHEHU
(npuBeneHHe K JIMHEWHOMY, KBaJIpaTHOMY, METO/I
Pa3NoKEHHs] HA MHOKUTEIH, 3aMEHbI IEPEMEHHOMN )
IIPU PEILIEHUU TPUTOHOMETPUUYECKUX YPABHEHUM.

[] OrMeuaTp Ha Kpyre peleHHus TPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, aPKKOCHHYC,
APKTAHI'C€HC YUCIA

O3HakOMUTBCA €  TOHSATHEM  OOpaTHBIX[ ]
TPUTOHOMETPUUECKUX (PYHKIIHH,

[] I3yunTh onpeenenus apkCuHyca, apKKocuHyca,
apKTaHIreHca  YHCIIa, dbopmynupoBarb  HX,
u300paxaTb ~ Ha  €OUHUYHOM  OKPY>KHOCTH,
IIPUMEHSATH IIPU PELIEHUN YPABHEHHI.

®YHKIIUA, UX CBOUCTBA U TPAOUKH
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DOyHKUNHA

IloHsiTHE 0 HENPEPBLIBHOCTH
bynkunmn

[ O3HaKOMHUTBCS C IIOHATHEM HepeMeHHOﬁ,
IMpuMecpaMunu 3aBUCUMOCTEH MCKAY IICPCMCHHBIMU.

(1 O3HakoMuUTbCI €  TOHATHEM  Tpaduka,
ONpENENATh NPUHAJICKHOCTh TOYKH Tpaduxy
dbyukiuu. [lo dopmyne mpocrTeiineit 3aBUCUMOCTH
omnmpenensaTh BUA ee Trpaduka. Beipaxkare 10
(bopmysie 0JIHy IEPEMEHHYIO Yepe3 IpYyrue.

(1 O3HaKOMHUTBCS C oOMpeaerIeHueM (QYHKIUH,
dbopmyHpoBaTh €ro. Haxoauts 00J1acTh
OTpe/ieNieHUs U 00J1aCTh 3HAUCHUN (QYHKIIUH.

CaoiicTBa QyHKUIMH.
I'paguueckas
uHTepnperauus. [Ipumepsl
(pyHKIHMOHAJIBHBIX
3aBHCUMOCTEH B peajbHbIX
npoueccax u iBJIeHUusIX

[1 O3HaKOMUTBCS C NMpUMeEpamMu (PYHKIMOHAIBHBIX
3aBUCHMOCTEMN B PEANIbHBIX MPOLIECCaX U3 CMEKHBIX
JVICLUATUIVH.

[ O3HaKOMUTBCSA c JIOKA3aTEIbHBIMU
PacCyKJICHUAMU HEKOTOPBIX CBOWMCTB JIMHEWHOW W
KBaJpaTUYHON (QYyHKUUMN, IPOBOJIUTH HUCCIECIOBAHUE
JUHEHHOM,  KYCOYHO-JMHEHHOW,  JApoOHO  —
JUHEWHON U KBaApAaTUYHON (PYHKIUH, CTPOUTH HX
rpaduku. CTpouTh W 4yuTaTh Tpa@uKud (QyHKIUH.
HccnenoBarh GpyHKIUY.

1 CocraBnsite BuA (QYHKIMA 1O JTAHHOMY
YCJIOBHIO, PELIATH 33/1a4H HA SKCTPEMYM.

[} BeimoHsaTs IpeoOpa3oBanus rpaduka QyHKIIUH.

OoparHbie pyHKIIUHT

(1 MByunth mOHSITHE oOOpaTHOM  (yHKIUH,
OMpeNeNsITh BUA W CTPOUTHh Tpaduk o0OpaTHOM
(GyHKIIUH, HAXOJIHUTh €€ 00JacTh OMpEICICHHUS H
oOnacTh 3HaueHul. [IpuMeHsTh cBOWcTBa (PYHKIMI
MPU HUCCJICIOBAHUM YPaBHCHWM W TIpU PEHICHUU
3aJ1a4y Ha 9KCTPEMYM.

[1 O3HAaKOMUTBCA C MOHSTUEM CIOKHOU (QYHKIUU.

CreneHHble, moKa3areJbHbIE,
Jorapugpmuyeckue u
TPUITOHOMETPHYECKHE

[] BpruuMcnarh 3HaYeHUs: (PYHKIUU IO 3HAYEHUIO
apryMeHta. OrnpenensaTe MOJIOKEHWE TOYKM Ha
rpaduke o ee KOOpAUHATAM U HA0OOPOT.
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¢pynknun. O0paTHbie
TPUTOHOMETPUYECKHE

bynkunmn

1 Hcnmonw3oBaTh  cBOMCTBa  (DYHKIUNA  AJIs
CpaBHEHHMS 3HAUCHUI CTEIIEHEH, ToTapu(pMoB.

(1 Crpoutrb rpaduku JOrapuPMHUUECKUX U
CTENEHHBIX (DYHKIIHIA.

[l Pemates Jorapudmuueckue, mMoOKa3aTeIbHbIC
YpPaBHEHHS W  HEPAaBEHCTBA IO  WM3BECTHBIM
aJITOpPUTMaM.

(1 O3HaKOMHUTBCS C TIOHATUEM HENPEPHIBHOU
NEePUOINYECKOMN byHKUIUHU, dbopmynupoBaTh
CBOMCTBA CUHYCA U KOCHHYCA, CTPOUTH UX rpaduKH.

[1 O3HaKOMHUTbCA C TIOHATHUEM T'apMOHHUYECKUX
KoieOaHu U OpUMepaMd  TapMOHUYECKHX
Koje0aHUM NJIs ONHCAaHUs NPOLECCOB B (pU3UKE U
JIPYruX 00JIacTAX 3HAHHUSL.

(1 O3HaKOMHUTBCA C TIOHSATHEM  Pa3pbIBHOU
MIEPUOANYECKON byHKUIHH, (bopMyaupoBaTh
CBOICTBAa TAaHIN€HCa M KOTAHIEHCA, CTPOHUTh UX
rpaduku.

[ IlpuMeHATh cBOWCTBA (PYHKUMH AJII CPABHEHHUS
3HAUYEHUW TPUTOHOMETPUYECKUX (QYHKUUN, IS
peleHns TPUTOHOMETPUYECKUX YPABHEHUM.

[ Crpoutb rpaguku 0oOpaTHBIX
TPUTOHOMETPUUECKUX (DYHKIHMI W ONpEenensTh IO
rpadukaM Ux CBOMCTBA.

[} BeimoaHsATh IpeoOpa3zoBaHue rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocaenoBaTe/ IbLHOCTH

[]  O3HaKOMHUTHECSI C  IIOHATHEM  YHCIOBOU
MTOCJIEA0BATEILHOCTH, CIIOCO0aMH €€ 3aJaHwus,
BBIUHCIIEHUSMU €€ YJICHOB.

O O3HaKOMHUTECH C MMOHSITUEM npenena
MMOCJIEI0OBATEIILHOCTH.

[ O3HaKOMUTBCS C BBIYHCIICHUEM CYMMEI




29

OECKOHEYHOI'0 YMCIOBOTO psifa Ha MpUMeEpe
BBIYHMCIICHUSI CYMMBbl OECKOHEYHO YyOBIBarouiei
reOMETPUYECKOM MPOrPECCUHU.

(1 PemaTp 3amauv Ha MpUMEHEHHE (HOPMYIIbI
CyMMbl OE€CKOHEUHO YOBIBAIOLIEH T'€OMETPUUYECKOMN
MIPOTPECCHH.

IIpousBoaHas u ee
NpUMeHeHHne

[] O3HAKOMUTBCS C HOHITHEM HpOHSBOI[HOﬁ.

] U3yuuth U HopMyIHUpOBaTh €€ MEXAHUUECKUI U
F€OMETPUYECKUNA  CMBICI, HM3YYUTh  aJTOPUTM
BBIYMCIICHUS IPOU3BOTHOM Ha npuMepe
BBIYUCJICHUSI MTHOBEHHOM CKOPOCTH M YIJIOBOTO
Kod(puireHTa KacaTeIbHOM.

[1 CocTaBisiTb ypaBHEHHE KacaTeJIbHOM B OO0IIEM
BUJIE.

[l Bolyunts mnpaBuna auddepeHuupoBaHus,
Ta0JIMIy TPOU3BOAHBIX SJIEMEHTAPHBIX (YHKLIHMH,
OpuUMEHATh s audPepeHunpoBanus (PyHKIUH,
JUISL COCTABJICHUS] YPABHEHUS KacaTEIbHOM.

[] I3y4nTh TEOpEMBI O CBSI3U CBOWMCTB (DYHKLHU U
MPOU3BOAHOM, (HOPMYIUPOBATH HX.

(1 TIlpoBoauTh C  TIOMOINBIO  MPOW3BOIHOM
uccnenoBanue GyHKINM, 3aJaHHON (POpMYyITOii.

[1 YcranaBnauBaTh CBSI3b CBOWCTB (YHKIHMH M
MPOU3BOJAHOM MO UX IpaduKaM.

[ IIpuMeHsTh MPOU3BOAHYIO JISl PEIICHUs 3ajad
Ha HaXOXJEHHE HauOOJIbIIEro, HAUMEHBIIETO
3HAYEHHUA U Ha HAXOXKIEHUE IKCTPEMyMa.

IlepBooOpa3Hasi M HHTErpaJI

(1 O3HaKOMHUTBCA C TIOHATHEM MHTErpaja W
nepBooOpa3Hoi.

1 VI3yunTh mpaBwiia BBIYUCIICHHS TIEPBOOOPA3HOM
u Teopemy Hrrotona-JleitOnua.

1 Pemrate 3a7auu Ha CBS3b NMEPBOOOPA3HON U €€ C
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MIPOU3BOJIHOMN, HA BBIUMCICHUE TICPBOOOPA3ZHOM IS
JTAHHOU (PYHKITHH.

[] Pemarsp 3aJa49d Ha IMPUMCHCHHC HMHTCTpalia IJIA
BBIYHCIICHHUA @HSHHCCKHX BCJINYHH U HHOIHa,Heﬁ.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS U CUCTEMBI
ypaBHenuid. HepaBencrBa u
CHCTEeMbI HEPABEHCTB C
ABYMS NlepeMEHHbIMHU

[1 O3HaKOMHUTBCS C NPOCTEHIIMMU CBEACHUSIMHU O
KOpHSIX airedpandyeckux YpaBHEHUM, C TOHATHIMU
UCCJIEIOBAHMS YPABHEHUN U CUCTEM YpaBHEHUI.

1 U3yuuTh TEOpHIO PABHOCUIBHOCTH YPAaBHEHUH U
ee mnpumeHeHue. I[loBTOpUTH 3amuch peHICHUS
CTaHJApPTHBIX YpaBHEHHI, IPUEMBI
npeoOpa3oBaHUs YpaBHEHUW [JIsi CBEIEHHUS K
CTaHJAAPTHOMY YPaBHEHHUIO.

ll Pematsn paduOHAJIBHBIC, HPPpAalHOHAJIBHBIC,
MMOKa3aTCJIbHBIC 1 TPUTOHOMCTPHUYCCKHUC YPABHCHUA
H CUCTCMBI.

[1 Wcnonb3oBaTh cBOMcCTBa M Tpaduku (QYyHKIIHIMA
I peuieHus ypaBHeHUH. [IOBTOpUTH OCHOBHBIE
MIPUEMBI PEIIEHUS] CUCTEM.

] Pemiath ypaBHEHHMs, MPUMEHSSI BCE MPUEMBI
(pa3noxkeHMe Ha MHOXUTENU, BBEACHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpadyuuecKuil METO).

(] Pemarb cuCTEMBI YpaBHEHUW, TNPUMEHSA
paznuyHble crnocoObl. O3HAKOMHUTBCS € OOLIUMU
BOIIPOCAMH PEIICHUS HEPABEHCTB U MCIOJIb30BAHUS
CBOMCTB U TrpadukoB GYHKIUNA TpU pEHICHUU
HEPaBEHCTB.

[J Pematb HEpaBEHCTBA M CHUCTEMBI HEPABEHCTB,
MPUMEHSIS PA3TUIHBIE CITIOCOOBI.

[]  IlpuMeHATh MAaTEeMaTU4YECKUE METOIbl A
pPELICHUsI COJIEPKATENBHBIX 3a4ad U3 Pa3JIMYHbIX
oOnacTeil HaAykKu W TMpakTHKU. HHTEepmpernpoBaTh
pEe3yJIbTaThl, YUYUTHIBATH PEATIbHBIC OTPAHUYCHMUS.
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3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH

OcCHOBHBIC MOHATHSA
KOMOMHATOPUKH

] M3yunTh npaBuiia KOMOMHATOPUKHA U MPUMEHSITh
P pelIeHUH KOMOMHATOPHBIX 3a/1a4.

] Pemarb KOMOWHATOpPHBIE 3aJaud  METOJOM
nepedopa U 1o MpaBUIly YMHOKCHUS.

[1 O3HaKOMHTBCSI C TOHSATUAMH KOMOWHATOPUKHU:
pa3MelIeHUsIMHI, COYETAaHUSIMU U TIEPECTAaHOBKAMU U
dbopmynamu AJig UX BEIUUCICHUS.

(1 OOBsicHAT W TOPUMEHATH GOPMYIBl IS
BBIYHCIICHUS] ~ pa3MEIEHUH, TEepecCTaHOBOK U
COUCTaHUM MIPU PEIICHUU 3a]1a4.

] OsnakomutTbcss ¢ OumHOMOM HploTOHa W
TpeyronbHukoM Ilackans.

DJIeMeHTbI TEOPUH
BEePOSITHOCTEM

[ Pematp IPaKTUYECKUE 3a/1auu C
UCITIOJIb30BAaHUEM MOHSATUI u TIPaBIII
KOMOWHATOPUKH.

N N3yunth KJIACCUYECKOE ofpesieNieHue

BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTH, TEOPEMY O
CyMME BEPOATHOCTEM.

0 PaccmoTtpers MIPUMEPBI BBIYUCJIEHUSI
BEpOSITHOCTEW. Pemary 3amaun Ha BBIYMCIICHUE
BEPOSTHOCTEUN COOBITUH.

IIpencraBiieHne JaHHBIX
(TadJuublL, JUATPAMMBI,

1 O3HaKOMHUTHCSA C MpeACTaBJICHUEM YHCIIOBBIX
JaHHBIX U UX XapPaKTCPHUCTHKAMMU.

rpaguKu) [] Pemrath mpakTHYEeCKHE 3aladyd Ha OOpabOTKY
YHCIIOBBIX JTAHHBIX, BBIYMCIICHUE X
XapaKTEPUCTHUK.
I'EOMETPUSI

IIpsiMbIe U IVIOCKOCTH B
NPOCTPAHCTBE

[] ®opMynupoBaTh U NPUBOAUTH JOKA3aTEIbCTBA
MIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHUS TPAMBIX H
miockocrer. Pacmo3nHaBate Ha  deprexax M
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MOJCIIAX Ppa3JIMYHEBIC cliydaun B3aUMHOI'O
PaCIIOJIOKCHUA IMPAMBIX u HHOCKOCTCﬁ,
APryMCHTHPOBATL CBOU CYKICHHA.

1 ®dopMynupoBaTh OIpEAeNiCHUs, NpPU3HAKU MU
CBOMCTBa MapajuIeNIbHbIX U TEPIEHIUKYISIPHBIX
MJIOCKOCTEH, TBYTPAHHBIX U JIUHEHHBIX YTJIOB.

(] BbINOJNHATH  TOCTPOCHUS  YIJIOB  MEXIY
OpSAMBIMH, TPSIMOM M TUIOCKOCTBIO,  MEXIY
MJIOCKOCTSAMM 1O ONKMCAHUIO U Paclo3HaBaTh UX HA
MOJECIIAX.

[] [TpuMeHsATH MPU3HAKU u CBOMCTBa
pPACIlOJIOKEHUST TMPAMBIX M IJIOCKOCTEH  TIpH
pemieHnd 3anad. M3o00pakaTh Ha pUCYHKaX |
KOHCTPYHUPOBATh HAa MOJIETSAX NEPHEHIUKYISAPHI U
HaKJIOHHBIE K IJIOCKOCTH, MpsIMbIC, MapaliebHbIC
IJIOCKOCTH, YIJIBI MEXAY MPSIMOUN U IUIOCKOCTBIO U
000CHOBBIBaTh MOCTPOCHHUE.

[ Pemrats 3a1a4yy Ha BBIYMCIICHUE T€OMETPUYECKUX
BeaM4YUH. OINHCHIBATH PACCTOSHHE OT TOYKH JI0
IJIOCKOCTH, OT MPSAMOM J0 IUIOCKOCTH, MEXIY
IJIOCKOCTSAMH, MEXIY CKPEIIUBAIOIINMU MPSIMbIMHU,
MEKY IIPOU3BOJILHBIMU durypamu B
IIPOCTPAHCTBE.

[]  ®opmynupoBaTh U JOKa3blBaTh OCHOBHBIC
TEOPEMBI 0 PaCCTOSHUSX (Teopemsbl
CYILIECTBOBaHMS, CBONCTBA).

(1 HN3oOpaxkaTh Ha YepTeax U  MOJEIAX
paccTosiHUS M OOOCHOBBIBATH CBOU CYXKIECHUS.
OmpenensiTe ¥ BBIUKACIATH  PACCTOSHUS B
npoctpanctBe. [IpuMeHsTh GopMyNibI U TEOPEMBI
IJJAHUMETPUM IS pEUICHUs 3a1a4.

[1 O3HaKOMHUTBCSI C TIOHATHEM TNapaICIbLHOIO
MPOCKTUPOBAHUSA 51 €ro CBOMCTBaMH.
DopMyIUpPOBATH TEopeMy 0 TUIOIIA AN
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OpTOFOHaHBHOﬁ IMPOCKIMKY MHOT'OYI'OJIbHHKA.

(1 IlpumeHsATP  TEOpPUID JJII  OOOCHOBAaHHUS
NOCTPOCHUA M BBIYMCICHUNA. APryMEHTHpPOBATH
CBOM CYXIEHHMS O B3aHMHOM DAaCIHOJOKCHHUU
IPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKH

[J OnuceIBaTh U XapaKTePU30BaTh PA3TUYHBIC BUIbI
MHOTOTPaHHUKOB, TNEPEUYUCIATh HX DJIEMEHTHl H
CBOMCTBA.

[l I/1306pa>1<aTL MHOI'OTPAaHHUKKW H  BBIIIOJIHATH
IIOCTPOCHHUA Ha I/I306pa)KeHI/ISIX H Ha MOACIIAX
MHOT'OI'PaHHHKOB.

[] BBIYMCIATH JMHEHWHBIE DJIEMEHTHl U YIJBI B
IIPOCTPAHCTBEHHBIX KOH(UTypanusx,
apryMEHTUPOBATh CBOU CYKACHUS.

[l Xapakrepu3oBaTb U H300pakaThb CEUYEHUS,
pa3BepTKM MHOTOTPAHHUKOB, BBIYMCIIATH IUIOIIAIN
ITOBEPXHOCTEMN.

[1 CtpouTh mpocTeilline cedeHus: Kyda, mpHu3MBbl,
nupamubl. IlpuMeHaTh (akTbl W CBEOEHUS W3
IJJAHUMETPHH.

(] O3HakOMHUTBCA C BHJAAMHU CHUMMETPUA B
MPOCTPAHCTBE, (POPMYJIUPOBATH OIpPEACICHUS |
CBOMCTBA. XapakKTepU30BaTb CUMMETPHUH  TEI
BpalICHUs] 1 MHOTOI'PAHHUKOB.

[} IIpumMeHATh CBOMCTBA CUMMETPHUH NIPU PELIEHUN
3a/ay.

[1 Hcnonb3oBaTh NPUOOPETEHHbIE 3HAHUA IS
UCCIICNOBAHUSI W  MOJCIHMPOBAHUS  HECIOKHBIX
3amad.

[1  M300paxaTh OCHOBHbIE MHOTOTPAHHUKH H
BBINIOJIHATH PUCYHKH 110 YCJIOBHSAM 331a4.

Tena u moBepxHocTn

[J O3HakOMUTBCA C BHUAAMHU TEJI BpaIlCHUS,




34

BpallleHusl

bopMyIMpoBaTh UX ONMPEIEICHUS U CBOMCTBA.

[1 ®opMynHpoBaTh TEOPEMBI O CEYEHUHM IIapa
IUIOCKOCTBIO U O INIOCKOCTH, KacaTelbHOM K cdepe.

[1 XapakTepu30BaTh U U300pakaTh Teja BpalleHMS,
WX Pa3BEPTKH, CEUCHHUS.

[J PemaTh 3aJayu Ha TOCTPOCHUE CEUYCHUU, Ha
BBIYHCIICHUE JUIMH, PACCTOSIHHUM, YTIIOB, IUIOMIAICH.
[IpoBoAMTE JOKa3aTENIbHBIE PACCYXXJIACHHUS TIPH
pelieHuu 3a1a4.

[ IIpumMeHATh CBOMCTBA CUMMETPHUHU MPU PEUICHUU
3aJlay Ha TeJia BpalleHus, HAa KOMOMHAIIUIO Tell.

[]  HM300paxkaTh OCHOBHBIE KpYIJble Tela W
BBINOJIHATH PUCYHOK 110 YCJIIOBUIO 33/1a4H.

I/IsMepeHm{ B Ir¢OMETPUH

[ O3HaKOMHUTBCS C IOHSITHUIMH miIiomaau M
06T>€Ma, aKCMOMaMHM U CBOMCTBAMHM.

[1 Pemratp 3agaunm Ha BBIYMCICHHUE IUIOIIAICH
IIOCKUX (GUTYp, TPUMEHSSI COOTBETCTBYIOIIUE
dbopmybl U (HaKTHI U3 TUIAHUMETPUHU.

[1 M3y4uTh TEOpEMBbl O BBIYUCICHUH OOHEMOB
MPOCTPAHCTBEHHBIX  TEJ, pelaTh 3aJadyd  Ha
npuMeHeHue GopMy BIUUCIECHUS 00bEMOB.

1 U3yunth HOpMyIbl ISl BEIYUCICHUS TUIOMIAACH
MMOBEPXHOCTEM MHOTOTPAHHUKOB U TE€Jl BPALICHHS.
O3HaKOMHTBCA C METOJOM BBIYMCIICHHUS ILUIOMIAAN
MOBEPXHOCTH CHEPBHI.

[ Pematep 3amaun Ha BBIYHUCICHHE ILIOMIAJEN
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

KoopauHarsl u BeKTOpBI

[1 O3HaKOMHUTBCA C TMOHATUEM BeKTOpa. M3yunth
JEKAPTOBY CHUCTEMY KOOpPJIHWHAT B IPOCTPAHCTBE,
CTPOUTH MO 3aJaHHBIM KOOpJAMHATAM TOYKH U
MJIOCKOCTH, HAXOJIUTh KOOPJIMHATHI TOYEK.

[1 HaxomuTh ypaBHEHHsSI OKPYKHOCTH, cephl,
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IIJTOCKOCTH. Beraucnsare PacCTOAHUA MCXKIY
TOYKaMH.

(1 M3yuuth CBOMCTBA BEKTOPHBIX BEJIMYUH,
npaBuia pas3lioKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, NpPABWJIA HAXOXKJIEHUS KOOPJIUHAT
BEKTOpa B IMPOCTPAHCTBE, MpaBuUiia ACHCTBUU C
BEKTOpaMHU, 33JITaHHBIMU KOOP/IMHATAMH.

[] TIpuMeHTH TEOpUIO INPU PELICHWM 3a7a4 Ha
JNIEUCTBUSL C BEKTOpaMu. HM3yuuth cCKansipHOE
IIPOU3BEACHUE BEKTOPOB, BEKTOPHOE YpaBHEHUE
NpsAMOM M IUIOCKOCTU. lIpumeHATs Teopuro npu
pelIeHnH 3a1ad Ha JACUCTBHUS C BEKTOpPaMH, Ha
KOOPAMHATHBIA METOJ, Ha IIPUMEHEHHUE BEKTOPOB
JUIS1 BBIYUCIICHUS BEJIMYMH YITIOB U PACCTOSIHUU.

[1  O3HaKOMHTBCSI C A0Ka3aTCIIbCTBAMH TCOPCM
CTCPCOMCTPHH O B3aUMHOM PACIIOJIOKCHUHU IIPAMBIX
1 IJIOCKOCTEH ¢ MCIOJIb30BAaHUEM BCKTOPOB.
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