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1 HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma oO0mieoOpa3oBaTeIbHOW  YIEOHOW  UCHUTIIAHBI
«Maremarrka» paspaborana Ha ocHoBe TpeboBanuit ®I'OC COO?!, ®I'OC CI10?
mo cootBercTByIomel crenuansoctTy 1 @Ol COO® ¢ yderom mnpHMEpHOMH
paboueii mporpamMmbl U MPOTPaMMbl BOCITUTAHUS AJIS1 peasin3aluy 00pa3oBaTeIbHON
nporpammsl 1o cnenuanbHocTd 43.02.16 TypusM u rocTenpuuMcTBO.

[enbto U3ydeHUs] TUCHUILIMHBI «Marematuka» sBisercs (GOpMUPOBAHUE Y
oOyyJarommxcs:

(dbopMupOBaHUE EHTPATBHBIX MATEMATUYECKUX MOHATUH (YUCIIO, BEIMYMHA,
reoMeTpuyeckas (purypa, nepeMeHHas, BEpOsTHOCTb, (PyHKIIKA), 00eCIICUNBAIOIINX
IPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh  MAaTEMaTHUECKOro  0Opa3oBaHMs
oOyyJarommxcs;

HOJBEJCHUE O0YyYaroUIMXcs Ha JOCTYIHOM JJii HMX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKH W OKPYXAIOIIeT0 MHUpPA, MOHUMaHHE MAaTeMaTHKH Kak
4yacTy o0 KyJIbTYphl YEIIOBEUECTBA,

pPa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN OOydarommxcs,
MO3HABATEIIbHON  aKTHMBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUICHUS], UHTEpEca K U3YYEHUIO MAaTEMaTUKU;

dopmupoBaHrne (QPyHKIMOHAIBHON MaTeMaTHYEeCKOW TPaMOTHOCTU: YMEHUS
pacrno3HaBaThb MaTeMaTHYECKHE ACIIEKThI B PEAJIbHBIX JKU3HEHHBIX CUTYalUsAX U IPU
U3YYEHUU JpPYIUX y4yeOHBIX TPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (GOpMyTUpOBaTh HMX HA SI3bIKE MAaTEeMAaTUKH W CO37aBaTh
MaTeMaTHYeCKUE MOJIEIH, IPUMEHATh OCBOEHHBIM MaTEeMaTHUECKUW ammapar JIjs
pellieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATh W OIEHUBATH
MOJTyYEHHBIEC PE3yIbTATHI.

B cooTBercTBHM C Ha3BaHMEM KOHIIEMIWU Pa3BUTHUS MaTEMaTHYECKOIO
oOpazoBanus P®, wmaremarnueckoe oOpa3oBaHUE JOJDKHO, B YacCTHOCTH,
IPEIOCTABIIATh KaXIOMY OOYyYaromeMycsi BO3MOXHOCTb JOCTHKEHHS YpPOBHS
MaTeMaTUYECKUX 3HAHUN, HEOOXOAUMOTO IS JajdbHEWIeld YCHEIIHOW >KU3HU B
oOmiecTBe. IMEHHO Ha pelieHre 3TOH 3a/1a4u HalleJIeHa IporpaMmma 1o MaTeMaTHKe.

3a,llaanI/I HU3Yy4YCHUSA JUCHHUITINHBI «MareMaTuka SIBJISIFOTCS:

1(DFOC COO - (¢enepanpHBIil TOCYNapCTBEHHBIH 00pa30BaTEeNbHBI CTaHAAPT CpPEAHEro OOIIero
obpazoBaHus
2(IDI“OC CIIO — (¢enepanbHBI  TOCYIapCTBEHHBIH  OOpa3oOBaTENbHBI  CTaHAAPT  CPEIHETrO

po¢eCcCHOHATBHOTO 00pPa30BaHMUS 110 CIICIIUATLHOCTH (TIpodeccun)

3 ®OII COO — denepanpHas oOpazoBaTesbHas IPOrpaMMa CpeHero o0mero o0pazoBaHus



Obecnieuenne, 4ToOBl MaTEMaTHKa CIIYKWJA ONOPHBIM IPEAMETOM JUIs
U3YYEeHHUS  CMEXHBIX  JUCHUIUIMH, W  CTajJa  TOJHOLIEHHON  0a30BOM
0011e00pa3oBaTeIbHON OATOTOBKH.

IloBbIlIEHNE YPOBHS 3HAHMM YYAIUXCS CBSA3aHHBIX C HENOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKu: U B cdepe DSKOHOMHUKHM, U B Ou3Hece, U B
TEXHOJIOTMUYECKHUX O0NACTAX, U JJa)ke B TyMaHUTapHbIX cepax.

Co3nanre BO3MOXHOCTH Pa3BUTHS y OOYYAIOIIMXCS TOUHOM, PallMOHAIbHON
U UH()OPMATUBHON peud, YMEHHUS OTOHMpaTh Hambosee MOIXOISIINE SI3BIKOBBIC,
CUMBOJIMYECKHE, rpapruecKre CpeicTBa I BBIPAKEHUS CYKICHUM U HATJISTHOTO
UX MPEICTaBICHUS.

O3HAaKOMIIEHHE C METOJaMU MMO3HAHMS JEHCTBUTEIBHOCTH, IPEICTABIECHUE O
IIPEIMETE W METOJE MAaTEMaTHKH, €ro OTIMYMA OT METOJIOB ECTECTBEHHBIX M
TYMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTeMaTUKH JJI1 pelIeHUs
HAyYHBIX ¥ MPUKJIAJHBIX 33]1a4 KaK HEOOXOAMMbIN KOMIIOHEHT OOIIEH KyIbTYpBHI.

®dopMupoBaHUe LEHTPAIbHBIX MAaT€MaTUYECKUX TMOHATUH  (YHCIIO,
BEJIMYMHA, TIeoMeTpHueckas (urypa, NEpeMEHHas, BEPOATHOCTb, (QYHKIHSA),
00eCreunBaOIIUX PEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTEMaTHYECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

[InoaBeaeHne oOydarOMMXCA Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYKAIOIIEro MUpa, MOHMMAHHE MAaTeMaTHUKU Kak
yacTu oOLIeH KyJIbTYphl YEIIOBEUECTBA,

Ppa3Butne MHTENIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
IIO3HABATEJIbHOM  AKTHMBHOCTH, HCCIIECJOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIIEHUS, UHTEpPeCca K U3YUEHUIO0 MaTEMAaTUKH;

ddhopmupoBanre PyHKIIMOHAIBHOM MaTEMAaTUUECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMATUYECKUE ACTIEKTHI B pEaIbHBIX JKU3HEHHBIX CUTYAlUsX U MPU
U3y4YEHUU JIpYyTUX Yy4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpoBaTh MX Ha SA3bIKE MaTEeMAaTHKH M CO3/1aBaTh
MaTEeMaTUYECKHE MOJIEIU, IPUMEHATh OCBOECHHBIN MaTeMaTHYECKU anmnapar il
pELIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad, MHTEPHPETUPOBATh U OLICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

Jucnummaa « MaTemMaTriKa BXOJIHUT B 00I1e00pa30BaTeIbHBIN 1K U SBIISICTCS
00s13aTeIbHBIM 0011e00pa30BaTENbHBIM YU€OHBIM MTPEIMETOM, U3Y4aeTCs Ha

0a30BOM YPOBHE /I €CTECTBEHHO-HAYyYHOTO TTpodwis o cneruaibHocT 43.02.16
Typusm 1 rocTENpUUMCTBO.



2 INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA U CHUIIJIMHBI

OcBoenue cojaepkaHus AUCHUIUIMHBL «Maremaruka» oOecreuynBaeT
JOCTHXKEHHE 00YYaIOIUMHUCS CIEAYIOMINX PE3YIbTATOB:

JUYHOCMHBIX

1) B chepe marpuoTHUECKOr0 BOCIUTAHUA: CHOPMUPOBAHHOCTH POCCUICKOM
IPaKIAHCKON MJIEHTUYHOCTH, YBAKEHHSI K TIPOLIIOMY U HACTOSIIEMY POCCHUICKOMN
MaTE€MaTHKH, [IEHHOCTHOE OTHOIIEHUE K IOCTHXKEHHUSIM POCCUHUCKUX MAaTEMaTHUKOB
M POCCUUWCKOM MATEMATHUYECKOM IIKOJbI, MCHOJB30BAHUE 3TUX JOCTHKCHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMUKU;

2) B cepe rpakIaHCKOTO BOCHUTAHUSA: CPOPMUPOBAHHOCTh I'PaKIaHCKON
MO3UIKMKA 00YyYalolEerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJ€HA POCCHUUCKOIO
oOIIleCTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUMN, MPOILEAYp TPa)kIaHCKOTO oOiecTBa (BHIOOPHI,
OTIPOCHI U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATh C COIMATBHBIMA UHCTUTYTAMU B
COOTBETCTBHUH C UX (YHKIMUSIMHU U HA3HAYCHUEM;

3) B cdepe MyXOBHO-HPABCTBEHHOI'O BOCIWTAHMS: OCO3HAHUE JTYXOBHBIX
[IEHHOCTEN POCCUICKOro Hapojia, chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
HAyKW U JIEATEIbHOCTHIO YYEHOTO, OCO3HAaHUE JMYHOIO BKJaJa B IMOCTPOCHHUE
YCTOMYMBOTO OyAyIIEro;

4) B TIOHMMAHWW IIEHHOCTH HAYYHOTO TIIO3HAHUSA: C(HOPMUPOBAHHOCTH
MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON TPaKTUKH, TOHMMAaHWE MaTEMaTHYCCKONM HayKd Kak cQepbl
YeJIOBEUECKON JESATEIHbHOCTH, ITANIOB €€ Pa3BUTUA U 3HAYMMOCTHU ISl Pa3BUTHUS
[IUBUJTN3AIINH, OBJIAJCHUE SI3IKOM MAaTEMAaTUKU U MAaTEMaTHYECKON KyJIbTYpOr Kak
CpPEIICTBOM TIO3HAHHWS MHpPA, TOTOBHOCTh OCYIIECTBJISITh TPOCKTHYIO |
WCCJIEIOBATEIBCKYIO IEITEIbHOCTh MHANBUIYATLHO U B TPYIIIIE.

5) B cdepe 3CTeTUUECKOTO BOCIIUTAHUS: ICTETUYECKOE OTHOIIEHHUE K MHUPY,
BKJIFOYAsl JCTETHUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEIICHNI, pPacCYKICHUH, BOCIPUUMYUBOCTE K MaTEMaTHYECKUM acCIEKTaM
pPa3TUYHBIX BUJOB UCKYCCTBA;

6) B cdepe GuU3HUECKOT0 BOCHUTAHUSA: CHOPMUPOBAHHOCTH YMEHUS
MPUMEHSTH MATEMAaTHUECKIE 3HAHMSI B UHTEPECcax 3/I0pOBOTO 1 0e30macHoro oopasza
JKU3HHM, OTBETCTBCHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (310pOBOC IHTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTJABIXa, peryspHas Qu3ndeckas
aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHWE TIPH 3aHATHSAX CIIOPTHBHO-
03JI0POBUTEJILHON JIEATEIBHOCTHIO;



7) B cdepe TpymoBOr0 BOCHUTAHHS: TOTOBHOCTh K TpPYAY, OCO3HAHHE
IIEHHOCTH TPYAOIIOOWs, HMHTEpeC K pasnudHbIM chepam mpodecCHoHaATHHON
JESTCIIBHOCTH, CBSI3aHHBIM C MAaTEMaTHKOH W €€ MPWIOKCHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mpodeccHu W pealn30BHIBATH
COOCTBEHHBIC KU3HCHHBIE TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMAaTHUECKOMY
o0pa30BaHUIO M CaMOOOPA30BAaHUIO HA MPOTSHKECHUH BCEU YKU3HH, TOTOBHOCTH K
AKTUBHOMY VYaCTHIO B PEIICHUHM TMPAKTHYECKUX 3alad MaTeMaTHYeCKOU
HaTPaBICHHOCTH;

8) B chepe IKOJOTHYECKOTO  BOCIHUTAHUSA:  CPOPMHUPOBAHHOCTH
DKOJIOTUYECKON KYJNBTYphl, TOHMMAaHWE BIHUSHUSA COIUAIBHO-PKOHOMUYICCKUX
IPOIECCOB HA COCTOSHUE TIPUPOJHOW ¥ COIMAIBHOW CpeAbl, OCO3HAaHWE
I00ANTBHOTO XapaKTepa JKOJOTUUYECKHX MPOOJIeM, OpUEHTAIMs Ha MPUMCHCHHE
MaTEeMaTUYECKUX 3HAHWUW U1 pEelIeHUs 3aJad B 00JIACTH OKPYKArOIIEH Cpeibl,
IJTAHUPOBAHWE TIOCTYIIKOB M OIEGHKH WX BO3MOXKHBIX ITOCIEACTBHMA IS
OKPYXaIOIlEeH CpeIbl;

MemanpeomMent Hulx.

B pesyapTaTe wu3ydYeHHWS MaTEeMaTHKH HA YPOBHE CpPEIHEro O0OIIero
oOpazoBanus y oOyyatomierocss OynyT chOpMUPOBAaHBI MO3HABATEIIBHBIC
YHUBEpCaAIbHBIC YUeOHBIC ACHCTBUSA, KOMMYHHKATHBHBIC YHUBEPCATbHbIC YICOHbBIE
JIEUCTBUS, PETYJIATHUBHBIE YyHHUBEpPCAIbHBbIC Y4YeOHBIC JCHCTBHUS, COBMECTHAs
JeSATEIbHOCTD.

OBnajziecHUE YHUBEPCATLHBIMU YUYEOHBIMU O3HABATEIBHBIMU JICUCTBUSIMU:

a) 6a30BbIC JOTUYECKHUE JCHCTBHS
BBISIBJIATh M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKHUX

OOBEKTOB, TOHSTHI, OTHOLUEHUH MEXAYy MOHATHIMH, (OPMYyIUPOBAThH
OINpeJEeNeHHs MOHATUN, YCTAaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKALUH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHANIN3A;

BOCIIpUHUMATh,  (GOpPMyJIUpOBaTh M  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTEbHBIE U OTPULATENNbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSAX, Mpejaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTENU U IPOTUBOPEYMH;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHU N
(mpsiMBbIE U OT MMPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;

BBIOMpPATh CMOCOO pelieHus y4eOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOUPATh HanboJiee MOAXOAAIINNA C YYETOM CAMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).



0) 0a30BBIC UCCIICAOBATEIBCKHUE ICHCTBHS
MCIIOJb30BaTh BOIPOCHI KaK HCCIEIOBATEIIbCKMH WHCTPYMEHT IIO3HAHMS,

dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (pOpMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIPHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro 00bEKTa, SBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU,

CaMOCTOSATENbHO (HOpMyTUpOBaTh 000OIIEHHSI M BBIBOABI 1O PE3YJIbTaTaM
MPOBEICHHOTO  HAOJIIOJICHUS, HUCCJENIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATh
MIPEAIOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

B) paboTa ¢ uHpopMaLHen
BBISIBJISITH A€(PULINUTH MHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA Ha

BOIIPOC U IS PEILICHUS 3a/1a4u;

BBIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX TUIIOB, AaHAJIM3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMALIMIO PA3IUYHBIX BUIOB U (JOpM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(OPMAIINIO, IPEJICTABIATh €€ B Pa3IUYHbIX (opMax,
WUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh HAaJIeKHOCTh uH(popMauu 1o CaMOCTOSITEIIEHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

OBJ'I&):[CHI/IG YHUBCPCAJIbHBIMHA V‘I€6HBIMI/I KOMMVYVHUKATHUBHBIMHU I[CflCTBH)IMHZ

a) oOIIeHUE:
BOCIIPUHUMATH U (hOPMYJIUPOBATH CYXKJIECHUS B COOTBETCTBUH C YCIOBUSMH H

HEJSIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaThb INOSCHEHUS II0 XOJYy pELICHUs 3a/Jaud,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

B X0/ O0CYXJI€HHsI 33J1aBaTh BOMPOCHI MO CYHIECTBY O0CYX AaeMOU TEMBbI,
npoOiemMbl, pelaeMod 3a7aud, BbICKA3bIBaThb WJIEW, HAIICJICHHbIE Ha TOHWCK
pelIeHns, COIOCTABIIATh CBOU CYXACHUSA C CYXXIACHUAMHU APYIMX YYaCTHUKOB
nuanora, oOHapy»XKMBaTh Pa3IMYMEe U CXOACTBO MO3ULUN, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YJIBTATHI PEIICHUS 3a0a4H, SKCIIEPUMEHTA, NCCIIEIOBAaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3ajad
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.



0) coBMecTHas JIeITCIbHOCTh
IOHMMATh U HCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW M MHIUBUIYaIbHOU

paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh I1€Jdb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0O COBMECTHOM pPabOThI, paclpenemsiTh
BUJIBI pabOT, IOTOBApPUBATHCS, OOCYKIaTh MPOLIECC U PE3yIbTaT pabOThl, 00001IaTh
MHEHHUS HECKOJIBKUX JIIOJIEH;

Y4acTBOBaTh B TPYNMOBBIX (popmax paboThl (0OCYXIeHUs, OOMEH MHCHHA,
"MO3rOBbI€ IITYPMbI" U UHBIE), BHIOIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YWiICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia
B OOmUHA TPOAYKT TIO KpUTEpUsiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECHUCTBUA.

OBnajzieHNEe YHUBEPCATBHBIMU YUCOHBIMU PETYISITUBHBIMU JCHCTBUSIMH:
a) caMOOpTraHu3aIus:
COCTaBJISITh TUIAH, AJITOPUTM PELICHUS 3a/1a4, BHIOMPATh CIIOCOO PEIICHHUS C

Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

0) CaMOKOHTPOJIb, SMOLIMOHAJIbHBIA UHTEIJICKT:
BIIQJICTh HAaBBIKAMHU  TIO3HABATEIBHOW  PEQIICKCHH KaK  OCO3HAHHS

COBEPIIAEMBIX JEUCTBUM U MBICIMTEIBHBIX IPOLECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yybTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH MPHU PEIICHUU 33/1a4H,
BHOCUThH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIHCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSAM, OOBSCHATH TPUUUHBI
JOCTIKEHUSI WIIM HEIOCTHUKEHUSI PE3YJIbTAaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETECHHOMY OIIBITY.

B) IPUHSTHE CeOS U IPYTUX JIOIeH

IpUHATHE ce0s U IPYTUX: 0CO3HABATH CBOU JIOCTUKEHUS U Cl1abble CTOPOHBI B
YYE€HHH, OOIIEHUH, COTPYAHHUYECTBE CO CBEPCTHUKAMH M JIIOJIbBMH CTapIIETro
MOKOJICHUS; IPUHUMATh MOTHUBBI U apryMEHThI APYTUX MPU AHAIN3E PE3yJIbTATOB
NesATEeIbHOCTH;, MPU3HABAaTh CBOE IMPaBO M MPaBO JIPYrMX Ha OLIMOKY; BHOCUTH

KOHCTPYKTHUBHBIC TPEIJIOKCHUS ISl COBMECTHOTO peIeHHs Y4YeOHBIX 3ajad,
npooiem.

npeoMemHuIX:

0a3086biil yposeHs

Ilo memam yuedbnozo Kypca «Anzebpa u Hauana mamemamuyeckozo
ananu3a) 00yvarolmecs Hay4arTcs

Yucna u evluucienusn: ONEPUPOBATh TMOHATHUAMU: PALUOHAIBHOE W



NEHCTBUTENBHOE YHMCIIO, OOBIKHOBEHHas M JeCSATHUYHAas ApoOb, MPOILIECHTHI;
BBIMOJHATh apu(METUUECKUE OINEpaluyd C PALUOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YHCIIaMU;

BBITIOJIHATDh NPUOTMKEHHBIC BBIUMCICHUS, UCTIONb3YS MPAaBUIIA OKPYTIEHUS,
JienaTh NPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCIICHHUI;

OMepUpOBaTh TOHITHSAMHU: CTENEHb C IEJbIM IOKa3aTeleM, CTaHJIapTHas
dbopma 3anmucu JACUCTBUTENBHOIO 4YHUCIA, KOPEHb HATypajJbHOM CTENeHH,
UCIIOJIB30BATh MOJIXOAILYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

OMepUpOBaTh MOHATUSIMU: CUHYC, KOCHHYC ¥ TaHT€HC MPOU3BOJLHOTO yTJa,
UCIOJIb30BaTh 3aMKCh MPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

Ypaeuenus u nepasencmea:

ONEepUpOBaTh MOHATHUSIMH: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, LEJOE,
pauMoOHAIbHOE, UPPAIIMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE;

BBINOJIHATh MPEOOpPa30BaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUM U pemiaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBIMOJHATh MPEOOPa30BaHUS LENbIX, PALMOHAIBHBIX W HpPpallMOHAIbHbBIX
BBIPQXEHUI U periaTb OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB;

IPUMEHATH YPAaBHEHUS U HEPABEHCTBA JUIsl pELICHUSI MATEMAaTHYECKUX 3a/1a4
¥ 3a71a4 U3 pa3IMYHBIX 001acTell HAyKH U pealibHOM KU3HU;

MOJEIIMPOBATh pealbHblE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDOKEHMSI, YpaBHEHHUS, HEPAaBEHCTBA 110 YCIOBUIO 3aJayd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa aiareopsbl.

Dynkuyuu u cpaguxu:

OMepupoBaTh MOHATUSAMU: (QPYHKIUS, COCOOBI 3a1aHusl (PyHKIMHU, 00JIacTh
ONpENENeHUs] W MHOXKECTBO 3HAYeHWl (yHKUMM, Tpaduk (QYHKIMH, B3aUMHO
oOpaTHbIe DYHKIINH;

OTIEpUPOBATH MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIIMH, HYJTU (QYHKITUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

MCIIOJIb30BaTh Tpaduku GyHKIUMA ISl pelIeHUs] ypaBHEHU;

CTPOUTH U YUTATh rpaduKH JIUHEHHOU (PYHKIUMHU, KBAAPATUYHON (YHKIIUH,
CTETIEHHOM (PYHKIIMHU C IIeJIbIM ITOKa3aTeleM;

UCIIOJIb30BaTh Tpaukd (QYHKIUH JUIsi  HMCCIENOBaHUS MPOIECCOB U
3aBHCHMOCTEH MPH PEIICHWH 3aJad U3 JPYTUX y4eOHBIX MPEAMETOB M PealbHOM
KU3HH, BBIPAXaTh (DOPMYITaMH 3aBUCIMOCTH MEXKTY BEITMIMHAMH.

Hauana mamemamuueckozo ananusa:

OTIepUPOBATH TOHSITHSIMH reoMeTpuyecKas IPOrPECCHH;
MOCJIEIOBATEIBHOCTh, apu(MeTHUecKasi U ONepUpoOBaTh MOHATUSAMU: OECKOHEUHO
yObIBaOIIasi reoMeTpuyeckas Mporpeccus, cymMma OECKOHEYHO YyObIBarouiei
r€OMETPUUECKON MPOrPECCHH;



3a/laBaTh TIOCJTEA0BATEIbHOCTH PA3IUYHBIMU CIIOCO0AMHU; HCMOJIb30BaTh
CBOMCTBA MOCJIEAOBATEILHOCTEN W MNPOrPECCUid I PELIEHUs peajbHBbIX 3a7ad
IPUKJIAJHOTO XapaKTepa.

Mnoscecmea u nocuka:

ONEPUPOBATh MOHATUAMU: MHOYKECTBO, ONIEPALlUH HAJlI MHOKECTBAMU,;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJisl ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB;

ONEPUPOBaTh  TMOHATUSMH: ONpENEIICHUE,  TEOpeEMa, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

Yucna u éviuucnenun:

ONEpUpOBaTh MOHATUSAMU: HATypajIbHOE, IE€JI0€ YHUCIO, HCIOIb30BaTh
NPU3HAKU JEIMMOCTH IEJBIX YHUCEJI, Pa3JIOKEHUE YUCiIa HA MPOCTbIE MHOKUTEIU
JUISl peLIEHUs 3a/1ay;

ONEepUPOBATh NOHITHEM: CTENEHb C PAllMOHATBHBIM ITOKA3aTENEM;

ONEepUpOBaTh MOHATHAMU: JIOTapU(PM YHCTA, ECATHYHBIE M HATypaJIbHbIE
JorapuMsl.

Ypasenenua u nepasencmea:

OPUMEHATh CBOMCTBA CTENEHH JUIsi [pPeoOpa3oBaHMs  BBIPAKEHUH,
OIEpUPOBAaTh IOHATUSMHU: IIOKA3aTEIBbHOE YpPAaBHEHUE W HEPABEHCTBO, pEIIATh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHI U HEPABEHCTB;

BBIMOJHATh MpPeoOpa3oBaHUsl BBIPAXKEHUH, COAEp)KAlIMX JOrapudmsl,
ONEpPUPOBAThH MOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO, pellaTh
OCHOBHBIE TUIIBI JJOrapu(PMUYECKUX YPABHEHUHN U HEPABEHCTB;

HaXOJIUTh PEIICHHS MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONepUpOBaTh MOHATUSIMH: CHCTEMA JMHEHMHBIX YpaBHEHUUA U €€ peIleHHuE,
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH AJIA PEIICHUS MPAKTUUYECKUX 3a]a4;

HaxXOJIUTh PELIECHUs MPOCTEHIINX CUCTEM U COBOKYMHOCTEW pallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJEJIMPOBaTh pealbHble CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHMUSI, yDABHEHHM I, HEPABEHCTBA M CUCTEMBI I10 YCIIOBHIO 3a/1a4H, HCCIIEN0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

Dynxkyuu u cpaguku:

ONEpUpPOBaTh  MOHATHUSAMHU:  MEpUOAMYECKass  (QYHKUMS, TMPOMEXKYTKH
MOHOTOHHOCTH  (YHKIIMHM, TOYKHM OKCTpeMyMa (yHKIUM, HauOOJbIIee U
HauMEHbIllee 3HaYeHUs (YHKIUM Ha MPOMEXKYTKE, HCIOJIb30BaTh UX IS
UCCIeI0BaHUs (PYHKIUU, 3aJaHHOU rpaduKoM;

ONEepUpOBaTh MOHATUAMU: TpapUKHU IMOKa3aTeJbHOMU, JIorapudmMuueckon u
TPUTOHOMETPUUECKUX (DYHKIMMI, M300pakaTb X HAa KOOPAMHATHOM IUIOCKOCTH U
UCITIOJIb30BATh JJI PEIICHUs] YPABHEHHUI U HEPABEHCTB;

M300pakaTh Ha KOOPIUHATHOM TJIOCKOCTU T'paUKU JTMHEHHBIX YPABHEHUM U
UCIIOJIB30BATh UX VISl PEILICHUSI CUCTEMBbI JIMHEWHBIX YPaBHEHU;

UCIIONIb30BaTh Tpaduku (QYHKUUH JI9  HUCCIAEAOBAHHUS IMPOLECCOB MU
3aBHCHUMOCTEH U3 IPYTUX yU4€OHBIX TUCHUIUINH.



Hauana mamemamuueckozo ananusa:

ONEepPUPOBATh MOHATUSMU: HENpPEphIBHAST PYHKIMS, TPOU3BOAHAS (QYHKIUH,
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKUI CMBICT POU3BOIHOM IS PEIICHUS
3ajay;

HaXOAUTb IIPOU3BOIHBIE AIIEMEHTAPHBIX (DYHKIUH, BBIYUCIIATH IPOU3BOAHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA;

UCIOJIb30BaTh IPOU3BOIHYIO JIJIsl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIEIOBAHUS K TIOCTPOEHUIO TPaUKOB;

UCIIOJIB30BaTh ITPOU3BOAHYIO I HAXOXKACHWS HAWIY4lIero pEIICHHS B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax;

ONEepUPOBATh MOHATHSAMH: TIEepBOOOpa3Has M  HMHTErpaj, MOHUMATh
reoMeTpUUeCKUd U GU3NUYECKUN CMBICT UHTETpaa,;

HAXOIUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX (DYHKINHN, BBIYUCIATH HHTETPAJ 110
dbopmyne Herorona—JleliOnuiia;

pemarh NpUKIaAHBIE 3aa4d, B TOM YHUCIE COLMAIbHO-D)KOHOMHYECKOTO H
(du3MYECcKOro xapakrepa, CpeJICTBAMH MATEMATHYECKOTO aHAIN3A.

Ilo memam yuebnozo kypca I'eomempua oOy4aronyecs Hay4aroTCsl:

OIEpUpPOBATh NOHATUAMU: TOUYKA, NPSMAast, IJIOCKOCTB;

OPUMEHATh AKCUOMBI CTEPEOMETPUM M CIIEACTBHUS W3 HUX INPU PELICHUU
reOMETPUYECKUX 3a/aY;

OIIEpUPOBATh MOHATUAMU: NAPAILIEIBHOCTD U NMEPIEHIUKYISIPHOCTD ITPSAMBIX
U IJIOCKOCTEM;

KJIACCU(PDUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPAMBIX WU IUIOCKOCTEH B
POCTPAHCTRBE;

OMepUpPOBATh MOHATUSAMU: IBYTPAHHBINA YTOJl, TPaHU IBYTPaHHOIO yIJia, peopo
JNBYIPAaHHOTO yIJla, JMWHEWHBIA YroJ JBYTPAaHHOIO yIJIa, TpaaycHas Mepa
JBYTPAHHOTO YyTJa;

OMepUpOBaTh TMOHITHSIMU: MHOTOTPAHHUK, BBIMYKJIbIA M HEBBITYKJIbIIA
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK;

pacno3HaBaThb OCHOBHBIE BHIbl MHOIOIPAHHHMKOB (IMpaMuja, Ipu3Ma,
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo);

KJacCU(PUIMPOBATh  MHOTOTPAaHHMKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
KJacCU(pUKAUUU (BBIIYKJIBIE W HEBBINYKJIble MHOTOTPAaHHUKH, IPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE IPU3MBI, NTapaljIeeUIe/Ibl);

ONepUpOBaTh MOHITUIMU: CEKYyIIas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB;

OOBSACHSTH MPUHLHUIIBI TOCTPOCHUS CEUCHUI, UCTIONB3YsI METO/ CJIE/IOB;

CTPOUTD CEUEHUSI MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBITIOJHATDH (BBIHOCHBIE)
MJIOCKUE YEPTEeXH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y;

penaTh 3aJ1a4M Ha HaXOXKJIEHUE FTEOMETPUUYECKUX BEJIMYUH MO o0paslaM Win
aIrOpuT™MaM, TPUMEHSS W3BECTHbIE AHAIMTHUYECKHME METOAbl NPH PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHUX 337a4 Ha BBIYMCIICHHE PACCTOSHHUM MEXAY IBYMSI



TOYKAMU, OT TOYKH JI0 TIPSIMOM, OT TOYKH JI0 TIIIOCKOCTH, MEX]TY CKPEITUBAIOIIIMMHICS
PSIMBIMU;

permaTh 3a/1a4i Ha HaXOXKJEHHE TEOMETPUUYECKUX BEIMYUH MO 00pasiaM Win
QIrOpUTMaM, TPUMEHSS U3BECTHbIC AaHAIUTHUYECKUE METOAbl MpU pEUICHUU
CTaHJAPTHBIX  MaTeMaTUYeCKUX 3aJady Ha BBIYKMCIECHHUE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCS ~ TPSMBIMU, MEXKIYy MpPsSIMONM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIYHUCIIATh 00BbEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMuza) ¢ IpUMEeHeHUEM (POPMYII, BEIYUCIISTH COOTHOLIECHUSI MEXKTY TUIOIIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU 1TOI0OHBIX MHOTOTPAHHUKOB;

OTIEpUPOBATh TOHATHUSAMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPUH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPHI,

W3BJICKaTh, MPEOOpPa3OBBIBATH W HMHTEPIPETHPOBATH HWHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DHUTYpax, MPECTABICHHYI0 Ha YepTekKax |
PUCYHKaX;

MPUMEHATh TEOMETPUYECKHE (AKThI MJIs PEHICHHS CTEPEOMETPUUCCKUX
3aJlay, MPEe/IoJIaraloluX HECKOJIBKO MIaroB PelIeHus, €CIM YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme;

OPUMEHSATh  TPOCTEUIIME TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

OPUBOJUTH TPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B TPUPOJAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB IT€OMETPUU B UCKYCCTBE;

OPUMEHSTh TOJYYCHHBIC 3HAHUS Ha TMPAKTHKE: aHAJU3UPOBATH peasbHbIC
CUTyalli W TPUMEHSTh HM3YYCHHBIC IOHATHS B TMPOIECCE TOWCKA PEIICHHS
MaTeMaTH4ecKn Cc(HOpMYyTUpPOBAaHHOW MPOOJEMBbI, MOJICIUPOBATH PEATbHBIE
CUTyalli Ha S3BIKE TEOMETPHH, WCCIACAOBATh IIOCTPOCHHBIE MOJEITH C
WCITOJIb30BAaHUEM T'€OMETPUYCCKUX TTOHATHI U TeOpeM, armapaTa aareOpsl, peniaTh
MIPAKTUYECKUE 3a/1aUH, CBSI3aHHBIC C HAXOKICHUEM I€OMETPUICCKUX BEITUIHH.

OTICpUPOBATh TOHATHSAMH: LHJIWHAPHYECKAs TMOBEPXHOCTh, OOpa3yroIne
UJIMHAPUYECKON TOBEPXHOCTH, IHJIMHIP, KOHMYECKasi TOBEPXHOCTh, 00pa3yIoIIHe
KOHUYECKON TTOBEPXHOCTH, KOHYC, CheprudecKas MOBEPXHOCTD;

pacrno3HaBaTh Teja BpalieHus (MUIUHIp, KOHYC, cepa U map);

OOBSACHSTH CIIOCOOBI TIOJIYYECHHUS TEJl BPAIICHUS;

KJ1acCu(UIIMPOBATH B3aUMHOE PACIIOoKeHre c(hephl U MIOCKOCTH;

OTIepUpPOBaTh MOHATUSIMH: IIAPOBON CErMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CeTMEHTa, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOM CEKTOP;

BBIYHCIIAT OOBEMBI WM IIOIMIAAXW  TOBEPXHOCTEH TEN  BpAICHUS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

OTICpUPOBATH MOHATHSIMHU: MHOTOTPAHHUK, BIIMCAHHBINA B C(hepy 1 ONMMCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WJIM TEJIO BpaIllCHMUS;

BBIYHCIIATh COOTHOIICHUS MEXIY TUIONIQJSIMU ITOBEPXHOCTEH W 00BEMaMu
ITOJIOOHBIX TET;



n300pakath M3ydaemble (QUTYpHl OT PYKH W C NPUMEHEHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y, CTPOUThH CEUCHHUS TN BPAIICHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh W TpeoOpa3oBeIBaTh HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX;

OTIEPUPOBAThH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIMIOJTHATh JCHCTBHUS CJIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHS BEKTOpa Ha YUCII0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIIaf0T;

MIPUMEHSTH MIPaBUJIO MapajUIeIenuIea,;

OTIEpUPOBATH MOHATUSAMHU: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJd MEXIY
BEKTOpaMH, CKaJISIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMILUTAHAPHBIC
BEKTOPBHI,

HaxOJIUTh CYMMY BEKTOPOB M IPOM3BEICHNE BEKTOpPa HA YUCJIO, YTOJ MEXKITY
BEKTOpaMH, CKaJsipHOE€ TMPOU3BEJEHUE, pACKIabIBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YpaBHEHHWEM B JIEKQpTOBOM CHCTEME KOOPJIUHAT;
NPUMEHSTh TEeOMETpUYECKre (aKThl Jid PEUICHUs CTePEOMETPUUYECKHUX 3ajad,
MPEANOJararorX HECKOJIbKO IIaroB PeIIeHus, €CI YCIOBUS IPUMEHEHUS 3a/1aHbl
B sIBHOU (popme;

pemaTh MPOCTEUIlMe TeOMETPUUYECKHE 3aJladyd Ha MPUMEHEHHE BEKTOPHO
KOOPAMHATHOTO METOA;

pemarh 3amadd  Ha JO0KAa3aTelbCTBO MATEMATHYECKUX OTHOUICHUH W
HaXOXKJEHUE TEOMETPUUCCKUX BEIMYMH MO 00pa3iiaM WjIu aJrOPUTMaM, TIPUMEHSIS
W3BECTHBIC METOBI ITPH PEIICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a9;

NPUMEHATh  MPOCTEHINIME TPOTPaMMHBIC CpPEACTBA W DJCKTPOHHO
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUCCKUX 3a71aY;

MPUBOJUTH TPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

NPUMEHSTh TOJIYYCHHBbIC 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pPEaIbHbBIC
CUTyallul W TPUMEHSTh HM3YYCHHBIC TOHSATHUS B MPOIECCE TOWCKA PEIICHHUS
MaTeMaTU4ecku CHOpPMYyIUPOBAaHHOM MPOOJEMBI, MOJCIUPOBATH pPEATbHBIE
CUTyallu Ha $3bIKE TEOMETPHH, HCCIEAOBAaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM I'€OMETPHUCCKUX TIOHATHH U TeopeM, ammapara anreOpsl, peniaTh
MPaKTUYCCKUE 3a/1aUH, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUICCKUX BEITUIHH.

Ilo memam yuebnozo Kypca «Bepoamunocms u cmamucmuka)
0OyJaroIuiicss Hay4aroTCs:

YUTATh U CTPOUTDH TAOJIUIIBI M TUATPAMMBI;

CPaBHUBATh  BEPOATHOCTM  3HAYEHUW  CIyYalHOW  BEJIMYMHBI IO
pacIpeieNIEHUIO U C IOMOIIBIO THATPAMM;



ONEpUPOBaTh INOHATHEM  MAaTEMAaTUYECKOIO  OXHUAAHMS, MPUBOAUTH
IPUMEPBI, KaK MPUMEHSETCSI MaTEMATUYECKOE OXKUAAHUE CIYyYalHON BETUYUHBI
HaXOJUTh MaT€EMaTUYECKOE 0KHUJIAaHKE IO TAaHHOMY PacIpeesICHHIO;

UMETh NPEJCTaBICHUE O 3aKOHE OOJBIINX YHCEN;

UMETh IIPE/ICTABIICHNE 0 HOPMAJIbHOM

pacnpeeeHNN;

ONEpUpPOBaTh  MNOHATUAMM:  CpefaHee  apudMeThdyeckoe, MeuaHa,
HauOoJbIlIee, HAMMEHbIIIEe 3HAaUeHNE, pa3MaxX MacCHBa YMCIIOBBIX JaHHbIX;

OIEpUPOBATh MOHATUSAMHU: CIYYalHBIM AKCIIEPUMEHT (ONBIT) U CIIy4ailHOE
COOBITHE, PIIEMEHTApHOE COOBITHE (IIEMEHTAPHBIA MCXOM) CIy4YailHOTO OIBITA,
HaXOJUTh BEPOSTHOCTH B ONbITaX C PABHOBO3MOXXHBIMU  CIIy4ailHBIMH
COOBITHUSMU, HAXOJUTh WU CPABHUBATH BEPOSITHOCTH COOBITUHA B H3YyYEHHBIX
CIIyYalHBIX JKCIIEPUMEHTAX;

HaxXoAuTh U (OPMYyJIHUPOBATh COOBITHS: IEpeceYeHue M OObEeIUHEHHE
JNaHHBIX  COOBITHH, COOBITHE, NPOTHBOIMOJOKHOE JAHHOMY  COOBITHIO,
[I0JIb30BaThCS AMarpaMMaMu Disepa U (popMysoi CII0KEHHsI BEPOSITHOCTEHN MpH
pelIeHnN 3a1ay;

OIIEPUPOBATH MOHATUSAMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C MOMOIIBIO MPABUJIa YMHOKEHHSI, C TTOMOILBIO JepeBa

Jy4alHOTO OIIbITA;

NPUMEHATh KOMOMHATOPHOE MPABWIO YMHOXEHUS MpPHU pPELICHUU 3a]ady;
ONEPUPOBATh TMOHATUSMH: HCIBITAHUE, HE3aBUCUMBIC HCIIBITAHUSA, CEpUs
UCIIBITAaHUM, yCIEeX M HeyJlaya, HaxXOJuTh BEPOSITHOCTH COOBITUA B CepUU
HE3aBUCUMBIX UCIIBITAHUI JIO IEPBOTO ycIrexa, HaXOAUTh BEPOATHOCTH COOBITHIA B
cepuHu UcnbITaHuil bepHyiuy;

ONEpUPOBATh  IIOHATHUAMU:  CllydalHas  BEJIMYWHA, pacCIpeleeHue
BEPOSATHOCTEN, IUarpaMMa pacIlpeaeIeHus.

3 COAEP KXAHME JUCIUIIJIMHBI

Yucaa v BBIYUCICHUSA

Parnmmonansubie uncia. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOU, MPOIEHTHI,
OECKOHEYHbIE  MEepUOAMYECKHEe  JApoOH. ApudmeTHdyecKkue  Oomepamuu  C
palMOHAJIBHBIMYM YHCIIAMH, IPE0OpPa30BaHUs YUCIIOBBIX BbipaxeHuil. [I[pumeHenue
Ipo0el M MPOICHTOB JUIsl PEIIeHUs] MPUKIIAIHBIX 33/lad U3 Pa3IMYHBIX OTpacien
3HAHUU U PEATbHOU KU3HU.

JlelicTBuTEeNnbHBIE uKCla. PalMOHaIBHBIE W HppalMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepanuu ¢ JACHCTBUTEIbHBIMH uuciaamu. [IpubmmxéHHbIe
BBIYUCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUM.

Cremenp ¢ 1enbiM  mokazateniem. CrangaptHas (Qopma  3amucu
JNEUCTBUTENTLHOTO  4YHcia. Mcmonp3oBaHMe  MOAXOsmiedl  (GOpMbl  3alUCH
JICUCTBUTEIBHBIX YHUCEN [JI PEIICHUS MNPAKTUYECKUX 3aJad U MPEACTaBICHUS



JTAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaibHOW  cremeHu. JleicTBus  C
apu(pMeTHYECKUMU KOPHAMU HATYPaJIbHOMN CTETICHU.

CuHyC, KOCHHYC ¥ TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOIO apryMeEHTa.

HatypaneHble u nenblie yncina. IIpu3Haku 1eIMMOCTH LEIIbIX YUCEIL.

Crenenb ¢ pauMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm ymcna. JlecaiTUUHbIE U HaTypajIbHbIC JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX. BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIHI.

YpaBHeHUE, KOpEeHb ypaBHEHUA. HepaBeHCTBO, penieHne HepaBeHCcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Peienne uppallMoOHaJILHBIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETpUYECKUX YPaBHEHUM.

IIprMeHenne ypaBHEHNUN M HEPABEHCTB K PEILICHUIO MaTEMaTUYECKUX 3a/1a4 U
3a]a4 U3 pa3IMYHbIX 00JacTel HayKu U peanbHOMN )KU3HHU.

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALUX JTOTapUPMBI.

[TpeoOpa3oBaHue BBIPAXKEHUN, COAEPXKAIIUX CTENEHU C PALMOHAIBHBIM
IIOKA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHENHBIX YpaBHEHUU. Permenne npukinagHbix 3a1a4 ¢ MOMOILIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHHUN.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUUYECKUX 3a/1a4 U 3aJ1a4 U3 pa3INuHbIX 00J1acTei HayKu U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkius, cnocodbl 3amanus (Qysakmuu. ['papux  dysakuumn. B3anmuo
oOpaTHbIe (PYHKITUH.

OO6nactb onpenenaeHus: ¥ MHOKECTBO 3HaueHud ¢yHkuuu. Hymu QyHkuumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennasi GyHKIMS ¢ HATYpaJIbHBIM M 1EJbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTEMEHHU.

TpuroHomeTpuyeckas OKpPYKHOCTb, ONpPENEICHUE TPUTOHOMETPUUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Oyukuusa.  Ilepuoanyeckue  dynkuuu. [IpomMexxyTkum  MOHOTOHHOCTH
¢bynkun. Makcumymbl U MUHUMYMbI (yHKUMU. Hanbombiiee u HauMmeHbllee



3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPAPUKH.

[TokazarenpHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPaQUKH.

Hcnonb3oBanue rpadukoB PYHKIIUNA JJIs pelIeHUs] YPaBHEHUNW U JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpapukoB (QYHKIUN [UIsI KUCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3HUKAIOT IPHU PELICHUH 3a/1ad U3 APYTUX Y4eOHBIX
IPEIMETOB U PEAJIbHOM JKU3HHU.

Hauana MaTeMaTH4eCKOI0 aHAJIN3A

ITocnenqoBaTeabHOCTH, CIIOCOOBI 3aJaHus MMOCJIEeI0OBATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETpUIECKas mporpeccun. beckoHeuHO yObIBaromas
reomerpudeckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOMN
nporpeccun. opMyna CIOXKHBIX MPOUEHTOB. VCronb30BaHWE MPOTPECCHU IS
pEIICHUS PeallbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

HenpepoiBable GyHKIMKU. MeTOo MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.

[IpousBonnas ¢yHknuu. ['eomeTpuyeckuii ©W  (QUIHYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBognbie  dnemMeHTapHbIX  GyHKUUA.  DopMynbl  HaXOXJCHUSA
MIPOU3BOIHON CYMMBI, POU3BEICHUS U YACTHOTO (QYHKIIUH.

[IpumeHeHre TPOU3BOAHON K MCCIEIOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH U
sKcTpeMyMmbl. Haxosk/ieHne HauOoJbIIero U HAUMEHBIIIETO 3HAaYeHUsT (QYHKIIMK Ha
OTpE3KE.

[IpumeHeHne NPOWBBOAHON Uil HAXOXKACHUS HAWIYUIIEro pEIIeHUs B
MPUKIIAIHBIX 3a7a4ax, JJisl ONpeeeHUs CKOPOCTH Mpoliecca, 3a1aHHOTO (GopMyJToi
WM TpaduKoOM.

IlepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WuTerpan, ero reomMeTpuueckuii u (usmyeckuid cMmbici. Beruucienue
uHTerpana no gpopmyne Herorona—Jlenonua.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, OIepaludu Haja MHOKecTBaMH. Jluarpammbl Oiinepa—BeHHa.
[IpumeHeHne TEeOPETUKO-MHOKECTBEHHOTO ammnapara Uil ONWCAHUS PEeallbHbIX
MIPOIIECCOB U SIBJICHUMN, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  CTEpeoOMeTpuM. Touka, TmpsMas, IJIOCKOCTb,
npocTpadHcTBO. I[loHATHE 00 aKCMOMAaTUYECKOM TOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosio)keHue TpsSIMBIX B TMPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajyieJIbHble W CKpeluBarommecs mnpsmbie. [lapamienbHOCTh MNPSIMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApaJUICIbHBIE NPSIMBIE B  IMPOCTPAHCTBE,



MApAJUIEITBHOCTh TPEX MPSAMBIX, MAPAIUIEIBHOCTh NPSIMOM M IUIOCKOCTH. YTJbI C
COHAIIPABJIEHHBIMU CTOPOHAMH, YIOJ MEXAYy MNOPSIMBIMH B IPOCTPAHCTBE.
[TapaiuteTbHOCTD IUIOCKOCTEN: TTapaJlIeIbHbIE IIIOCKOCTH, CBOMCTBA MAPAJLICIIbHBIX
riockoctet. [Ipocreiinine mpocTpaHCTBEHHbIE (UTYPHI Ha TJIOCKOCTU: TETpa’p,
KyO, mapasuiesienuie]], TOCTPOCHUE CEUCHUH.

[leprieHANKYISIPHOCTD MPSIMON U TJIOCKOCTHU: MEPIEHINKYJIAPHBIE TPSMBIE B
MIPOCTPAHCTBE, MpPSMbIC MMAPAJJIEIABHBIE W NEPHNEHAUKYJSIPHBIE K IIJIOCKOCTH,
MpPU3HAK TMEPIEHIUKYJIAPHOCTH MPSMOW U IUIOCKOCTH, TEOopeMa O NpsIMOH
MEPIEHINKYJIAPHOW TIJIOCKOCTU. YTIIbl B MPOCTPAHCTBE: YIOJ MEXKAY MPSAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  yroj, JMHEHWHBIA yrojl JBYTPaAaHHOIO  yrija.
[lepnieHAUKYIISIP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TUIOCKOCTH, TPOCKINS (UTYPHl HAa TUIOCKOCTh. [lepmeHIuKyasIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEHAUKYISIPHOCTH JABYX IUIOCKOCTEH. Teopema o Tpéx
MEPIICHANKYJISIpax.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIBIC
Y HEBBINMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas
npU3Ma, TPaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBasi U
IIOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuienienunes U ero cpoiicrBa. [lupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBaHME MTUPaMUJIbl, 00KOBas M IMOJIHASI TOBEPXHOCTh MUPAMU/IbI, TPABUIIbHAS U
ycedéHHass nupaMuja. OJEMEHTbl Mpu3Mbl W nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKHU: TOHSTHE MPAaBUIBHOIO MHOTOTPAaHHWKA, MPAaBUIbHAs NpHU3Ma U
MpaBUIbHAS NUpaMKJa, MpPaBWIbHAA TPEYroJibHAs MHUPaMUIA WU TPABUIIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne O TpaBUIbHBIX MHOTOIPaHHUKAX: OKTadp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CuMmeTpuss B INPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOYKH, MPAMOM,
IJIOCKOCTHU. DJIEMEHTBI CHAMMETPUH B IUPAMUJAX, TapaJIIeIeUneaax, NpaBUIbHbIX
MHOTOIPaHHUKAX.

Boluucienre 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Tnomans OOKOBOM TOBEPXHOCTH U TOJHOM TOBEPXHOCTH TMPSMON MPHU3MBI,
TJI0IIAh OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsiMOi npu3mbl. [Lnomanmb
OOKOBOW TIOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHONW MHPAMUJIBI, TEOpeMa o
o yceu€unou nupaMuibl. [loastue 06 00béMe. O0BEM TUpaMuIbl, TIPU3MEL.

[TogoOubie Tema B mpocTpancTBe. COOTHOLIEHUS MEXIY IUJIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMu MOAOOHBIX TE.

TeJsia BpalmeHus

[Hunuuapuyeckas MIOBEPXHOCTb, oOpazyroriue HAJIAHAPUIECKOU
MMOBEPXHOCTH, OCh IIIIMHAPUIECKOHN MoBepxHOCTU. [lmnuHAp: ocHOBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yroIias u OCh, IJIO0MIA/Ib OOKOBOU U MOJHON MOBEPXHOCTH.

Konudeckasi moBepXHOCTh, 00pa3yoIIue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXxHOCTU. KOHYC: OCHOBaHUE U BepIlInHa, 00pa3yromias u
0Ch, TJIOMIAL OOKOBOM U MOJTHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonue u



BBICOTA, OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUAMETP, IUIOMAAL TMOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxeHue cdepbl U INIOCKOCTH, KacaTelbHas TUNIOCKOCTh K cdepe,
IJI011ab Chephl.

N300paxkeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalieHus M MHOTOTPAHHUKOB. MHOTrOTrpaHHUK,
OMMCAHHBIN 0KOJI0 cepbl, chepa, BMcaHHAs B MHOTOTPAHHUK, MIIA TEJIO BpaIleHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME
PsIMOYTOJILHOTO TapaJuiesienureia u ciaeAcTBus u3 He€. O0bEM NMIMHAPA, KOHYCA.
OO0bEM 11apa u mwiomanb cepsl.

[Tomo6ubie Tenma B mpocTpaHcTBE. COOTHOMICHUS MEXAY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

Ceuenus nuMHpa (MapajjIeabHO U MEPIICHANKYIISIPHO OCH), CEUCHUSI KOHYCa
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHs 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha mockocTr 1 B mpocTpancTBe. ClI0KEeHNEe U BEIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIIO.

Paznoxenue BekTopa MO TPEM HEKOMIUIAHAPHBIM BekTopam. I[IpaBuio
napajuieienuneaa.

Pemenue 3aay, CBS3aHHBIX C MPUMEHEHUEM MPABUII JCHCTBUIN C BEKTOpaMHU.

[IpsimoyroJibHAas cucTeMa KOOPAUHAT B MpocTpaHcTBe. KoopauHaTkl BEKTOpa.
[Ipocreiimve 3a1a4u B KOOpAUHATAX.

VYron mexay BekTopamu. CKaJIIpHOE MPOU3BE/ICHNE BEKTOPOB. Bhruncienue
YTIIOB MEXKTY TIPSMBIMH ¥ TUTOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIA METO/ MPY PEIICHHH T€OMETPUIECKHX 3a/1a4.

«CiyyaiiHbie COOBITHS U BEPOSITHOCTH
dakTopHall.
JlepeBo Ciy4ailHOTO 3KCIIEPUMEHTA.
KoMOuHaTopHOE MpaBuiio yMHOKEHUS.
[TepectanoBku. Yucio coueranuii. Yuciao pa3MenieHuu.
Tpeyronsuuk [lackans. @opmyna 6unoma HeroToHa.
Omnepanuu HajJ COOBITUSIMH: TepecedeHre, 00bEeIMHEHNUE, TPOTUBOIOJIOKHBIC
coObITHs. J{narpammel Diinepa.
CrydaitHble KCIIEPUMEHTHI (OTIBITHI) U CIIy4aliHbIEe COOBITHSI.
Cny4aiiHple OIBITBI C PaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMHU COOBITHUSIMU.
DnemeHTapHbIe COOBITHS (MCXOIBI).
BepostHoCTh ciiydaitHOTO coObITHS. BeposiTHOCTHCOOBITHIT B OIIbITaX C
PaBHOBO3MOXHBIMHU AIIEMEHTAPHBIMU COOBITHSIMH.
biu30cTh 4acTOThI ¥ BEPOSITHOCTA COOBITUH.
dopmyia CI0KEHUS BEPOSATHOCTEN.
HezaBucumbie coOBITHS.
Y ci10BHast BEPOSITHOCTD. Y MHOKEHHUE BEPOSITHOCTEM.



dopmyia MOITHOU BEPOSITHOCTH.

bunapHbIl ciiy4yailHpll ONBIT (MCHBITAaHKE), ycleX U Heyaada. HesaBucumble
ucnbeiTanus. Cepusi HE3aBUCUMBIX HCIBITaHUI 10 nepBoro ycrnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

Cnyuaitnasa BennunHa. Pacnipenenenue BepositHocTel. Jnarpamma
pacnpenenenusd. [Ipumepsl pactipeeneHu.

[IpencraBieHne JaHHBIX ¢ MOMOUIBIO TAOJINIL U AUATPAMM.

Cpennee apudmernyeckoe, MeIMaHa, HanOOJbIIEE U HAUMEHbILIEE 3HAUCHHUS,
pa3max, JUCIEePCHUs U CTAaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.

Ilpuxnaonon MO00Y1b «IIpogpeccuonanvno-opuenmuposannoe
cooepicanue

VYyet npodeccrnoHanbHOM HAPaBIEHHOCTH OCYIIECTBIISIETCS:

1. mpu BBINOJIHEHUH OOYYAOIIMMUCS BUAOB padOT, CBA3aHHBIX C Oyaymien
npo(eCCUOHATIBHON  JI€ATEIbHOCTPIO M HANpaBJIEHHBIX Ha (QOpMHUpPOBaHUE,
3aKpeIIeHHEe, Pa3BUTUE MPAKTUYECKUX HABBIKOB M KOMIIETEHLHUH MO MNPOPHIIIO
COOTBETCTBYIOIIEH CIIELIMAIBHOCTH;

2. Opu  MPOBEIEHUU  JIEKIMHM,  CEMHUHApOB,  MacTep-KJAcCCOB,
OpelycMaTpUBaIOIMX — Hepenady — oOywarommcs — ydyeOHoM — mHpopManuw,
HEOOXOJUMON Ui TMOCJIEAYIOLIErO BBIIOJHEHUS paboOT, CBSA3aHHBIX € Oyayuiei
PO EeCCUOHATIBHOM IESITEIbHOCTHIO;

3. TpU TPOBEACHUM TMPAKTUYECKUX U JAOOPATOPHBIX 3aHATHH TIO
00111e00pa30BaTEIbHON Y4EeOHOM AUCIUTIIINHE,

4. IpH BBITIOJIHEHUHU UHIMBUyalTbHOTO TPOEKTA.



4 CTPYKTYPA INCHUIIJIMHBI

4.1 O0beM TUCHUILIMHBI M BUIBI y4eOHOH padoThI

Bua yueOHoi1 padoThl

Oo0BeM 4acoB

O0beM JUCHUILIUHBI (BCEro) 220
CymmapHast y4deOHasi Harpy3ka BO B3aMMOJAEHCTBHH C 204
npenojgaBarTesiemM
B TOM YHCJIE:
- TeKuuu (YpoKH) 46
— MPAKTUYECKHE 3aHATUS 154
- nabopaTopHBIE 3aHATHUS -
CamocrosiTesibHasi padoTa o0yuarierocs (Bcero), B T.4. 8
Koncynpsranuu 4
IIpome:kyTouHasi arTecTauus B (popme Ik3amMeHna B 1, 2 8

cemecTpe




4.2 TemaTuyecKMid IJIAH IMCIUILIMHBI C Y4€TOM padoyeil MporpamMMbl

KoJ1-BO yacoB

o

N HaumeHoBaHuMe pa3jesa / TeMbl

n/o mpakr./| cam. B T.4.
JIEKIIUH
Jabopar| pabé BOCIL
pao.
1 CEMECTP
Pasaen 1. Yucja v BBIYUCJIEHUA
Jlekuuu 10

HaTypasibHble U 1ieJible yuc/a. PanimoHanbHble Ynca.
JleficTBUTE/IbHBIE YK CJIA, TPUOIMKEHHBIE BEIYHCIEHHS,
npoueHTbl. CTeneHU U KOpHU. UppaljoHaibHble ypaBHEHHUS.
®ynkuuu v rpadpuku. CTeneHHas U NoKa3aTesbHasg QYHKIHUS.
Jlorapudmbl 1 jorapudmMuyeckass QyHKIUS.

HpaKaneCKue 3aHATHUA

[lesible ¥ paljiOHaAJIbHBIE YK CIA. 34 1
JlelicTBUTe/IbHBIE YHCIIA.

AGcosroTHas ¥ OTHOCUTE/IbHAs

NOrpeurHoCcTHU. [IponeHThL.

CreneHb c HaTypaJIbHBIM, PallMOHAJIBHBIM U JIeMCTBUTEJIbHBIM I0OKa3aTeJsIeM.
KopeHb HaTypa/IbHOWU CTeNeHH.

HppayuoHaibHbie

ypaBHeHud. CTeneHHas

byHKIHUSA.

[TokazaTesibHasA QyHKIMS.

PenieHue nokasaTe/bHbIX YypaBHEHUH.

['padnueckoe pelieHre ypaBHEHU.

Jlorapudm uuciaa. CBoiicTBa sorapudpMos.

Penienue orapupMuueckux ypaBHeHUH.

Jlorapudmuryeckass GyHKIHUS.

[TocTpoenue rpaduka jorapupMuyeckor GyHKIHNH.

Paszges 2. (OCHOBbI TPUIOHOMETPHUHU.

Jlexnuu 4




OcHOBHbIE NOHATHS TPUTOHOMETPHUH.

®opMyJibl TPUTOHOMETPHH.

Tpuronomerpuueckue pyHknuu. O6paTHble TPUTOHOMETPHUUYECKUE PYHKLUU.

['paduKu TpPUroHOMETPUYECKHUX PYHKIIUH U 0OpPAaTHBIX TPUTOHOMETPHUUYECKUX QYHKIUH.
TpuronomeTpuyeckre ypaBHeHUs1 U HepaBEHCTBA.

IIpakTHYeCcKHe 3aHATUSA 18
YucnoBas OKpy:KHOCTb Ha KOOPAWHATHOM MJIOCKOCTU. PafiuaHHas v rpalycHas Mepa yrJa.
OcHOBHbIe TPUTOHOMETpHUUYECKUE GOPMYIIBI.
Tpuronomerpuveckre QyHKIUU.
[TocTpoeHue rpadpMKOB TPUTOHOMETPUUECKUX QYHKIUM.
PelieHne TpUroHOMeTpUYECKUX ypPaBHEHUU U
HepaBeHCTB. OOpaTHbIE TPUTOHOMETPHUYECKHUE
byHKIMU.
[TocTpoeHue rpadKOB 06pATHBIX TPUTOHOMETPUYECKUX QYHKIUH.
Paspes 3. | Hayasia MaTeMaTH4eCKOro aHa/u3a
Jleknuu
[locnegoBaTesnbHOCTH
[IpupaiieHue QyHKIMY, HENPEePbIBHOCTb GYHKIIMU
IIpakTHYecKue 3aHATUA 4
Cnoco6bl 3a/jaHus IoC/aei0BaTe/IbHOCTEN. ApudMeTHUeCcKass U reoMeTpUUecKasi IpoOrpecCcum.
[IpupainieHre GyHKIUH, HENPEPBIBHOCTb QYHKIUMU
Paspen 4. | [IpousBoaHasa GyHKIUU
Jlekuuu
[IpousBoaHasa pyHkyuu. [eomeTpruueckuil U pusmyeckui cMmoici. [IpaBuia
nuddepeHpOBaHUS.
CnoxHasa yHkuus. [IpousBoaHas cioxHod pyHKUUU. [I[puMeHeHre TPOU3BOJHOM K
UccaeJJ0BaHUI0 QYHKIMH.
IIpaKkTHYeCcKHe 3aHATUSA 18

[IponsBoHas cteneHHON GyHKIUU. [I[pon3BOAHbIE 3/1IeMeHTapHbIX QyHKLMH. [IpaBuia
nuddepeHpOBaHUS.

YpaBHeHUe KacaTebHOU K rpaduKy GyHKUUU. [[poru3BoHAasA CI0)KHOM QYHKIIUU.
[Ipor3Bo/iHAsA MPOU3BE/EHUS U YACTHOIO CI0KHBIX QYHKIUH.

[Ipou3sBoHbIE BBICLIMX TOPSKOB.

UccnenoBanue QyHKIMU U IOCTPOEHUE e€ rpaduKa.
HanboJsiblllee 1 HaMMeHbllee 3HaYyeHHe QYHKIUU Ha TPOMEXYTKE.

CamocTosaTe/IbHAsA padoTa




PemeHue 3aga4

BCETI'O 3a 1 cemecTp:

20

74

I CEMECTP

Pa3speu 5.

HHTeErpas u ero npuMeHeHHue

Jlekuuu

[lepBoo6pa3Has U HeonpeAeIéHHbIM HHTerpaJsl. CBocTBa HeoNpeleJIEHHOT0 MHTerpaJa.
Onpenes€HHbIA HHTErpaJ U ero cBorctea. Popmysia HetoToHa-JlelibHUa. Beruncienue
NJI0Ia/leX MJIOCKUX QUTYP.

l'lpaKaneCKne 3aHATUA

16

Tabauua nHTErpasios.

CBoucTBa HeollpeeJIEHHOT 0 UHTerpasa.

HaxoxzaeHue Heonpe/ieJIEHHOT0 UHTerpaJia.

OnpenenéHHbIM UHTETPaJl.

BoeluncieHue niouasen naockux Guryp.

[IpyMeHeHUe HHTerpaJia K BbIYHUCJIeHUI0 PU3NYeCKUX BeJUYHUH.

Pa3ae 6.

I'eomeTpus

Jlekuuu

10

[IpsAMbIe U JIOCKOCTHU B IpOCTpaHcTBe. OCHOBHBIE NIOHATHUSA CTEPEOMETPUM.
AKCHUOMBI.

[lepneHAUKYIAPHOCTb NPAMOM M IJIOCKOCTH. [lapasyieIbHOCTb NPSAMOY U
IJIOCKOCTH. [lepneHAUKYIAPHOCTD U NapaJlJIeIbHOCTD [IJIOCKOCTEN.
BekTopsl.

MHororpanHuku. [Ipusma. [lupamuga. CeueHre MHOTOTPaHHHUKA.

Tesia Bpawenud. Huaungp. Konyc. llap.

IIpaKkTU4YecKue 3aHATUSA

28




AKCHOMBI CTEPEOMETPHH U CJIeACTBUA U3 HUX.B3auMHoe pacnosioxkeHHe NpAMbIX B
IIPOCTPAHCTBeE.

[lapasieIbHOCTD MPSAMBIX Y IIJIOCKOCTEH B IPOCTPAHCTBE.

Yr/1B1 € COHANpaBJIeHHBIMU CTOPOHAMH, YTOJI MeXAY NPAMBIMU B

npoctpaHcTBe. [lapa/eslbHOCTD NJIOCKOCTEH.

[lepnenUKyIAPHOCTD NPSAMOU U IIJIOCKOCTH.

BekTophb! B npocTpaHcTBe. JleCTBUA € BEKTOPaMH, 3aZlaHHbIMU KOOpJUHATaAMHM.
Kosi1MHeapHOCTb BEKTOpPOB.

CkasisspHOe Mpou3Be/ieHre BeKTOpoB. OpTOroHa/IbHble BEKTOPBI.

[Iprsma: npsaMas U HaKJIOHHAd NPU3Ma, IpaBUJIbHAA NPU3Ma, Napasiesenunes, Kyob.
BeluncieHue niomaZy 60KOBOM U MOJHOU NOBEPXHOCTU MPU3MBbI, 00'bEM NPU3MbL. CeueHUsl.
[lupamMuja, npaBu/IbHasA MUPaMU/ia, ycedeHHas nupaMua. TeTpasap. BeluncieHue mowanu
OGOKOBOM U MOJIHOM NOBEPXHOCTH NPU3Mbl, 06bEM CeyeHUs NUpPaMU/ibl U YyCeYeHHOHU
NMpaMHU/BL.

[lunuHAp: ocHOBaHUSA U 60OKOBasi NOBEPXHOCTh, 0Opasywiasa U och, [linomass 60k0BOM U
NOJITHOM NOBEPXHOCTH LUANH/pPaA. O6bEM LUIMHADA.

Konyc: ocHOBaHHe U BepIlIMHA, 06pa3yolas v 0Ch, IJI0Ia/b 60KOBOM U OJIHOM IOBEPXHOCTH,
00bEM KOHyca. YceyéHHbIN KOHYyC. CeueHUs1 KOHYyca.

Cbepa wu 1wap: neHTp, pajuyc, AHAMeTp, IJIOIAJb MOBEpPXHOCTU cdepbl. B3aumHoe
pacnoyioxkeHue chepbl U IJIOCKOCTH, KacaTesbHas IJIOCKOCTb K cdepe, miomagb cdepsl,
ceyeHUd Iapa.

Komb6uHanuu Tes MHOIOTPaHHUKOB, TeJl BpallleHUs] U MHOTOIPAaHHUKOB C TeJIaMU BpallleHHUs.
Teno BpaljeHus, BNMCaHHOE B MHOTOIPAaHHUK (MHOTOTPaHHHMK, ONMMCAHHBIM OKOJIO TeJa
BpallleHHus1), chepa BIMCAHHAS B IUJIUHAP.

Pa3aen 7.

MHo>xecTBa M JIOTHKa.

Jlekuuu

MHOKecCTBO, onepalyy HaJl MHOKeCcTBaMU. [luarpammbl Jisiepa-BeHHa.

l'lpaKaneCKne 3aHATHUA

MHoxecTBoO, onepanyu HaJi MHOXKeCTBaMH.
JAuarpammsl Jiinepa-BeHHa.

Pa3paeun 8.

J/1eMeHTbl KOMOMHATOPUKHU.

Jlekuuu




dakTtopuas. [lepeBo caydyalHOro 3KCIepUMEeHTA.
[IpaBua KOM6UHATOPUKU. [lepecTaHOBKH. UKC/I0 COYETAaHUM.
Yucno pazmenieHuil. Popmy.sia 6uHoMa HeroToHa

IIpakTHYecKue 3aHATUA

[IpaBru1a KOMOUMHATOPUKU. POPMYJibl KOMOMHATOPHUKH.

Pa3aesn 9.

JJleMeHTbI TEOPUHU BEPOATHOCTEN

Jlekuuu

OcHoBHbIe MOHATUA. Onepanuy HaJ, COObITUAMMU. [luarpamMmel iiepa. CiaydaliHble COObITHS.
CioxxeHue ¥ yMHOXKeHHe BeposATHOCTel. PopMysia oIHON BepoATHOCTU. [loBTOpeHue
vcnbiTaHui. Popmysaa bepuysiu.

l'[paKaneClme 3AHATHUA

20

JneMeHTapHble COObITHS. COOBITHS COBMECTHbIE U HECOBMECTHbBIE, 3aBUCUMBIE U
He3aBHUCHUMbIe. 3a/1a41 Ha CJI0XKeHHe BEPOSATHOCTEN, yMHOKEHHE BEPOSITHOCTEM.
®opmyia nosiHOM BeposATHOCTU. Popmysia bepHyin.

JuckpeTHasa ciy4alHasa BeJinuvMHa. HopMasibHbIN 3aKOH

Pasaeun 10.

J/1eMeHThbl MaTeEMaTU4Ye€CKOM CTATUCTUKH

Jlekuuu

[IpeacTaB/ieHe JaHHBIX, TeHEpaJibHasi COBOKYIHOCTD, BbI6opka. CTaTUcTHYecKast 06paboTka
MHpOpMaLUU.

[IpaKkTUYecKue 3aHATUA

[IpencraBienure JaHHBIX (TabJIUILbI, UATPAMMBI, rpaduKH).

Mepsl pas6poca (pa3Max BbIOOPKH, cpefiHee apudMeTHYECKOe, MeIMaHa, MO/Ia, Cpe/iHee
3HaYeHHe BbIOOPKH, JUCIIEPCHS, CpeJIHEE KBAIpaTHYECKOe OTKJIOHEHHE, Me/IHaHa, Mo/ia.
CraTtuctruyeckas 06paboTka UHGOpMaLIUH.

CamocTosTe/ibHasI pa6boTa

Penienue 3aza4

BCET'O 3a 2 cemecTp:

26

80

KoHcysibTanusa 4

IIpomexyTOYHas aTTecTanusa B popme 3K3aMeHa 8

HUTOIO 3a Kypc 220 4., U3 HUX:

46

154




5 YCJIOBUSA PEAJINBALIIMU JUCHUIIJIINHBI

5.1 TpeGoBanuss K MHHMMAJIBHOMY MAaTepHAIbHO-TEXHHUYECKOMY
o0ecrne4eHn 1o

Peanu3arus nporpaMMbl TUCHUIUIMHEI TpEeOyeT HAIUYUS yueOHOro KaOnuHeTa
MaTE€MaTUKH.

KoMIuiekTHOCTh:  MOcajioyHble MecTa IO  KOJMYECTBY OOYy4YaroIIMUXCS;
mkad/cremnax 1; aBTOMaTH3UpPOBaHHOE paboyee MECTO: MEPCOHAIbHBIHN
koMmrbtoTep B 161 B coctae ATX 200 G4620 DDR4/500 Gb/a+tMOHUTOP ACER
V226HQL mmar.21.50.+MbBIIIB+KJIAB - 1 mmrT.; pgocka-skpan 1 it
unTepakTuBHbIN TpoekTop NEC U321Hi MT - 1 mir.; uctounuk 6ecriepe0orHOro
nutanus Nippon — lmrt.; cereBoit punbTp Buro 1.8 metpa — 1 mt. JIunieHsnonHoe
nporpammuoe obecrieuenue: [0 Microsoft (OC Windows 10, MS Office 2013)
CBo0OoaHO pacmpocTpansiemoe rmporpaMmmuoe obecrneuenue: Adobe Acrobat reader
DC, 7Zip.

5.2 UudopmannonHoe odecneuyeHrne 00yueHust

Ilepeyenb pekomMeHayeMbIX YueOHbIX U3aanuil, MHTEepHET-pecypcoB

OcHoBHas JuTEpaTypa

1 Marematuka: anreOpa M Hayaja MaTEMaTHYECKOIO aHajIu3a,

reomeTpusa. AnreOpa M Hayana maremarndeckoro ananmmsa. 10—I11 kmaccel :
0a30BbI U yriyOn€HHbIN ypoBHHM : yueOHuk / III. A. Anumos, FO. M. Konsirun, M.
B. Tkauésa [u ap.]. — 11-e uzn., crep. — Mocksa : [Ipocsemnienue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — Tekct : anekTpoHHbIN // JlaHb : 3JEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/334391 — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

JonosHuTeIbHAS JIUTEPATypa:

1 Marematuka : y4eOHHMK [JIi CpeaHero MpodecCHOHATBLHOTO
obopazoBanust / O. B. TarapuukoB [u ap.] ; mox oOmed pemakiuenr O. B.
TarapuukoBa. — MockBa : HWzpmarensctBo FOpaiit, 2022. — 450 c. —
(ITpodeccnonansHoe obpazoBanme). — ISBN 978-5-9916-6372-4. — TekcT
anekTpoHHbI // OOpaszoBarenpHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490214. DnekTpOHHBIN pecypc

2 Kpewmep, H. I11.

Marematuka [ KoOJUIeDKeH :  ydeOHOoe mocoOue [iJisi  CpeaHero
npodeccuonanbHoro oopazosanus / H. 1. Kpemep, O. I'. KoncrantuaoBa, M. H.
®punman ; on pemakiued H. III. Kpemepa. — 11-e uzn., mepepab. u gom. —

MockBa : MsmarenbctBo IOpaiit, 2022. — 362 c¢. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-15601-0. — Tekcr : »saekTpoHHBINA //
OOpazoBaTenbpHas matdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/509126. DnekTpoHHBIN pecypc.
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