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1. MHOSACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma  001e00pa3oBaTebHOTO  y4eOHOro  MpeaMeTa
OVIIL.03Maremarnka npeJHa3HAYeHa Uil U3yYEHUS] MaTEMAaTUKU B EHOTaeBCKOM
¢umnanie 'AOY AO BO «AT'ACY» npu peanuzauud 00pa3oBaTesIbHOU
MPOrpaMMbl CpPEJHEro oO0mIero oOpa3oBaHUs B Mpeaerax OCBOCHHUS OCHOBHOM
obpazoBatensHoil mporpammel CIIO (OIIOIT CIIO) mo mnpodeccun 43.01.09
IToBap, koHUTED.

PaGouas mporpamma yueOHoro mpenmera OVYIL.03  MaremaTtuka
pazpaborana B cooTBeTcTBUM ¢  DeaepalibHbIM  TOCYIapCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAAPTOM CPEIHEro OOIIero 0Opa30BaHMsI, YTBEPKIACHHBIM
[Tpukazom MunuctepcTBa obpa3oBanus u Hayku Poccuiickoii ®enepanuu ot 17
mast 2012 r. Ne413 (c u3MEHEHHSIMU U JIOTIOJTHEHUAMHM), Ha ocHOBaHWHU KoHnenuuu
pa3BUTH MaTeMaTUYeCKOro oopazoBanus B PO, yTBepxkAEHHON pacnopsbKeHHEM
[IpaButennctBa Poccuiickoit @eneparuu ot 24 nekadbps 2013 r. N 2506-p.

OO0yueHnue mMareMatuke AaET BO3MOXKHOCTh Pa3BUBATh y Y4alllMXCS TOUYHYIO,
palMoOHANIbHYI0O ¥ HMHQOPMATHUBHYIO pe4b, yMEHHE OTOMpaTh HaumboJee
MOJIXO/ISAIIUE SI3bIKOBBIE, CHMBOJIMUECKHE, Tpadrueckue cpeacTBa JUisl BEIpaKEHUS
CYKJIEHHI ¥ HaTJISIIHOTO UX MPEICTABIICHHUS.

Heo0xonuMbpIM KOMIIOHEHTOM 00111€H KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAETCS OO0Iee 3HAKOMCTBO C METOJAMHM TIO3HAHUS JCHCTBUTEIBHOCTH,
MpPEACTaBICHUE O MpEAMETEe M METOJE MATEeMaTUKH, €ro OTIMYUAX OT METOAOB
€CTECTBEHHBIX W TYMaHUTapHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHECHUS
MaTeMaTUKH JJIsl PEIIeHUs HAYYHBIX WM TMPUKIATHBIX 3a7ad. Takum o0pa3om,
MaTreMaTudeckoe oOpa3oBaHHE BHOCUT CBOW BKJIaJ B (GOpMHUpOBaHUE OOIICH
KYyJbTYpbI YEIOBEKA.

N3yueHne wMaTeMaTUKH  CIOCOOCTBYET  ACTETUYECKOMY  BOCIHTAHUIO
YeJIOBEeKa, MOHMMAaHUI0 KPacoThl M M3SIIECTBA MATEMAaTHUYECKUX PACCYk ICHUH,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO UJEU CUMMETPHH.

Conepxxanue mnporpammbl yueOHoro mnpeamera OVIL.03 Maremartuka

HaIIpaBJICHO HAa OOCTHIKCHHEC CICAYIOIMUX ueﬂeﬁ:



e hopMupoBaHHE IEHTPATBHBIX MATEMAaTHYECKUX TMOHATHH  (YHCIIO,
BEeIMYMHA, TeOMeTpudeckas ¢urypa, IepeMeHHas, BEPOATHOCTh, (DYHKIHS,
MPOU3BOAHAS, UHTErpan), o0ecrieunBaroIInX MIPEEMCTBEHHOCTD 151
MEPCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIINXCS;

® [TOJBEACHUE YYAIIMXCS HA JOCTYITHOM IS HHX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTUKH W OKPYKAIOMIEr0 MUpa, MOHUMAHUI0 MAaTEMaTUKH KaK
4acTu 00IIeH KyJIbTYphl YEJIOBEUECTRA,;

® Pa3BUTHC WHTEIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH ydaliuxcs,
MO3HABATEILHON aKTUBHOCTH, HCCICAOBATCIbCKUX YMCHUW, KPUTHYHOCTH
MBIIIJICHUS, UHTEPECca K U3yUYCHHUIO MaTCMaTUKH;

e hopmupoBaHre (yHKIIMOHAIBHOW MaTeMaTHYECKOW TPaMOTHOCTH: YMCHUS
pacrno3HaBaTh MaTeMaTHYECKUE ACIEKThl B PEaJIbHBIX JKU3HCHHBIX CHUTYaIUSAX U
OpH U3YYCHUM JPYTUX YYEOHBIX TPEIMETOB, IPOSBICHUS 3aBUCHMOCTEH W
3aKOHOMEpPHOCTeH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTUKA M CO3/1aBaTh
MaTEeMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUM ammapat s
pEIIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATH U OIICHUBATH
MOJIYYE€HHBIE PE3yJIbTaThI.

[Iporpamma yrinyOGn€HHOrO YpOBHS TpeIHAa3HA4YeHA [JIsi TPO(UILHOTO
U3y4YeHHs] MaTteMaTuku. [Ipu BBIMOJHEHUM STONW MPOrPaMMBbl MPEIBSIBISIOTCS
TpeOoBaHuA, COOTBETCTBYIOIIUE HAIPABJICHUIO MaTeMaTHKa TSI
npoecCHOHanbHON  JESITeNbHOCTH. BMecTe ¢ TeM BBINYCKHHK MOJy4YaeT
BO3MOXHOCTh W3Y4YUTh MaTeMaTHKy Ha ropas3io Oojee BBHICOKOM YpOBHE, UTO
co3aacT pyHIaMEHT I TaJbHEHIIeTO CEPhE3HOTO N3YUCHUSI MATEMAaTHUKH B BY3€.

['maBHBIMU 3a7a9aMul peanu3anuu nTporpaMMbl yaeoHnoro npeamera OVIL03
Maremaruka sIBISOTCS:

. obecrnicueHue CHOPMUPOBAHHOCTH NPEACTABICHUNM O COIHMAJBHBIX,
KyJIbTYpPHBIX U UCTOPUYECKHUX (haKTOpaX CTAHOBJICHUS MAaTEMATHKH;

. obecrieueHre chopMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO 1

MAaTECMATHYCCKOI'O MBIIIJICHU A,



. oOecrieyeHne cHOPMHUPOBAHHOCTH YMEHUU NPHUMEHSTh IMOJTYyYEHHBIE
3HAHUS MPU PEIICHUH Pa3IUIHbIX 33]1a4;

. obecrnieueHne cHOpMUPOBAHHOCTU MPEJCTABICHUM O MaTeMaTHUKE Kak
qacTh  OOIIEUeIOBEYECKOW  KYJIbTYpPhl,  yYHHBEPCAIBHOM  SI3bIKE  HAYKH,
TIO3BOJISIOIIEM OMUCHIBATh U M3Y4aTh PeasbHbIC MPOLIECCHI U SBICHHUS.

B pabouyio mnporpaMMmy BKJIIOYEHO COJEp)KaHHME, HalpaBIEHHOE Ha
(dopMupoBaHue y 00YyYarOIIUXCS PE3yJbTaTOB KOMIETCHUUH, HEOOXOAUMBIX IS
kayecTtBeHHOTO ocBoeHust OITOIT CITO Ha 6aze ocHOBHOro oOuiero oopa3oBaHus
— TporpaMMbl  MOATOTOBKH  KBAIM(HIIMPOBAHHBIX pabodMx, CIyXKallux
(ITTIKPC).

2. OBIASI XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

Marematuka  sBIseTcs  (yHIaAMEHTaJIbHBIM  00IIc00pa30BaTEILHBIM
NPEeIMETOM CO  CJIOXKUBIIUMCS ~ YCTOWYUBBIM  COJICp)KAHUEM U OOIIMMH
TpeOOBaHUAMHU K TIOJITOTOBKE 00 YyUaIOIINXCS.

OO6mue 1enu u3yuyeHnuss MaTeEMaTUKU TPATUIIMOHHO PeaTu3yloTCsa B YETHIPEX
HAIIPABJICHUSIX

1) oO11ee npeicTaBIeHUE 00 UIESIX U METOJIaX MAaTEeMaTHKH;

2)  HHTEIUICKTYyallbHOE PAa3BHUTHUE;

3)  oBmagcHHE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUAMHU M YMCHUSMU;

4)  BOCHHTATEJILHOE BO3JCHCTBHE.

[Mpodummzanust meneld mMaTeMaTHYECKOTO OOpa3oBaHUs OTpakaeTcsl Ha
BBIOOpE MPUOPUTETOB B OPraHU3AINU YUSOHOU AESITENbHOCTH oOyuatommuxcs. s
TEXHOJOTUYECKOTO TMpOoduis MPoPeCCHOHAIBHOTO 00pa3oBaHUs BBHIOOP Iienei
CMeEMIaeTcsl B MparMaTudecKOM HAINpaBICHUH, MPEAyCMATPUBAIOIIEM yCHIICHUE H
pacipeHue MPUKIIATHOTO XapakTepa U3YYCHUS MaTEMaTUKH,
MMPEUMYIIECTBEHHOM OPUEHTAllMd Ha aJTOPUTMHUYECKHU CTWJIb MO3HABATEIBHOU
JESTETHbHOCTH.

IIpu  ocBoenun  mnpodeccuit  CIIO  TexHOMOrMYecKOro  mpoduis

npodeccuoHabHOr0 00pa3oBaHUs MaTeMaTHUKa U3ydaercs OoJiee yriryOJaeHHO, KaK



npoUIbHBIA  y4eOHBIM MPEAMET, YYHUTHIBAIOIIUNA CIEHU(PUKY OCBaMBAEMOM
npodeccun.

N3yuenne MareMaTuku Kak MOpouiIbHOro  001e00pa3oBaTEIbHOTO
y4eOHOTr'0 TMpeaMeTa, YYUTHIBAIOMIEr0 CHEeU(pUKYy OCBaMBAaEMbIX CTYJIECHTaMHU
npodeccuit CIT1O unu cnermansaoctu CIIO, obecnieunBaercs:

. BBIOOPOM Pa3IMYHBIX TTOIX0I0B K BBEJCHUIO OCHOBHBIX TIOHSTHIA;,

. dbopMupoBaHUEM CHUCTEMBbI Y4E€OHBIX 3aJaHUM, OOECIEUHUBAIOIIUX
3¢ PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

. obOorareHueM CreKkTpa CTWIed Yy4eOHOW JeATeNbHOCTH 3a CUér
COTJIaCOBaHMS C BEIYIIMMHU JACATCIBHOCTHBIMH XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccuu / cieruaibHOCTH.

[IpodunsHas cocrapisiomas oOTpaxaeTrcs B TpeOOBaHHSAX K TOATOTOBKE
00ydJaromuxcs B 4acTH:

. oO1el cCUCTeMbl 3HAHMI: COIepKaTeJIbHbIe TPUMEPHI UCTIOIb30BaAHUS
MaTEMaTUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHON IS TENbHOCTH;

. YMEHUH: pas3iuyue B ypoBHE TpeOOBaHUH K  CIOXKHOCTH
NPUMEHSIEMBIX aJITOPUTMOB;

. MIPAKTUYECKOTO UCIOJIBb30BaHUS MPUOOPETEHHBIX 3HAHUM U YMEHUM:
UHAUBUAYaTbHOTO Y4€OHOTO ONBITa B IMOCTPOSHUUM MAaTEMATHUYECKUX MOJIEIEH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX TPOEKTOB.

Conepxanne ydeOHoro mpeamera OVYIIL.03 Maremarnka pa3paboTaHo B
COOTBETCTBHH C OCHOBHBIMH COJIEP>KATEILHBIMU JIMHUSAMH O0yUYEeHUS MATEeMATHKE:

. anrebpanyeckasl JTUHUS, BKIIOYAIONIAs CHCTEMATH3alMI0 CBEJICHUN O
YyHucax; M3y4YeHHEe HOBBIX U 0000IIEHUE paHee U3YUCHHBIX omnepaluii (Bo3BeICHUE
B CTEINEHb, M3BICUCHUE KOPHS, JIOTapu(MHUpPOBAHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC U 00paTHBIC K HUM); U3yYEHUE HOBBIX BHIOB YHCIIOBBIX BBIPAKCHUHN U
dbopMyIT; COBEpIICHCTBOBAHWE TMPAKTHYECKUX HABBIKOB W BBIYHCIUTEIHHOU
KyJbTYphl, PACIIMPEHWE W COBEPIICHCTBOBAHUE aJIreOpanmdecKkoro arrmapara,
c(hOpMHPOBAHHOTO B OCHOBHOW INKOJIE, M €ro MPUMEHEHHWE K PEIICHUIO

MATCMATUYCCKUX U IPUKIIAAHBbIX 3a1a4,



. TEOPETUKO-()YHKIIMOHATbHAS JIMHUS, BKJIIOYAOIIAs CUCTEMATH3ALIUIO
U paclIMpeHHe CBEACHUM O (QYHKIUSIX, COBEPIICHCTBOBaHUE Tpaduueckux
YMEHUM; 3HAKOMCTBO C OCHOBHBIMH HJEIMH M METOJaMU MaTEMaTHYe€CKOTO
aHanu3za B 00bEME, MO3BOJSIONIEM HCCIEI0BAaTh JJIEMEHTApHbIe (DYHKIUU H
pemaTth TMpoCTeilne TeoMeTpuueckue, (U3WYecKue W Jpyrue MpHUKIIaIHbIe
3a/1a4H;

. JIUHUS ypaBHEHUW M HEPABEHCTB, OCHOBAaHHAs Ha TOCTPOSHUH U
UCCJICIOBAaHUY MAaTeMaTUYECKUX MOJIEJIeH, MepeceKaromascs ¢ aareopandyeckon u
TEOPETUKO-QYHKIIMOHATBLHON  JIMHUAMHM W BKJIIOYAKONIas  pa3BUTHE U
COBEPIICHCTBOBAHME TEXHUKU aireOpandyeckux mpeoOpa3oBaHUN sl pElICHUs
ypaBHEHUN, HEPABEHCTB W cHUCTEeM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH U
UCCJIEJIOBATh MPOCTEHIIINE MAaTEeMAaTHYECKUE MOJICNU MPU PEIICHUU TPUKIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CTICIIUATbHBIX JUCITUTIINH;

. FeOMETPUYECKas JIMHUSA, BKIIOYAIONIAs HAIJISIAHbIE MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UTYpaX U U3yUEHUE UX CBOICTB, (OpMUPOBAHHE U pa3BUTHE
POCTPAHCTBEHHOTO  BOOOPaXKEHMs, pa3BUTHE CIOCOOOB T€OMETPHUECKHUX
U3MEPEHUN, KOOPIMHATHOTO M  BEKTOPHOTO  METONOB ISl  PELICHUS
MaTEeMaTUYECKUX U MPUKIIAIHbBIX 3a/]a4;

. CTOXaCTHUYeCKasl JMHHS, OCHOBAaHHAs Ha PAa3BUTUU KOMOWHATOPHBIX
YMEHUW, TPEICTAaBICHUII O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX
OKPY’KaIOUIEro MUpA.

B TtemaruueckoMm tutane mporpammbl yueOHoro mpeamera OVYILO3
MaremaTika ydeOHBIH MaTepuan TpeAcTaBleH B ¢GopMe YepeayroIIerocs
pa3BEPTHIBAHUSI OCHOBHBIX COJICPKATEIBHBIX JUHUHN (aIredpandeckon, TEOPEeTUKO-
(GYHKITMOHAIPHON, YPABHCHHUI W HEPABEHCTB, TEOMETPHUECKOM, CTOXaCTUIECKOM ),
YTO TMO3BOJISIET THUOKO HCMOJB30BaTh HUX pACIOJIOXKEHHE U B3aUMOCBSA3b,
COCTaBIIATh PabOYMii KaJICHIAPHBIA TUTaH, MO-PAa3HOMY 4Yepedys y4eOHBIE TEMBI
(rmaBbl y4eOHUMKA), YyuuThiBasg mOpodwib npodeccuoHanbHOrO 00pa3oBaHMUs,
cneuuduky ocsauaeMoit npodeccuu CIIO mnm cnenuansHoctu CIIO, rmyOouny

HU3YyUCHUA MaTCpualia, YPOBCHb IIOAI'OTOBKHU CTYACHTOB 110 IIPCAMCTY.



C nuensto peanuzauud paboyeil MporpaMMbl BOCIHUTAaHUA HW3Y4YEHUE
OVIL.0O3Maremarnka BeIeTCs B XOJA€ yYpPOYHOM M BHEYPOUHOM JEATEIBHOCTH,
OCYIIECTBIISIEMON (pUIMAIOM, COBMECTHO C CEMbEH U JIPYrMMHU HHCTUTYTaMH
BOCIIUTAHMUS.

Cornacio ®I'OC cpeanero oOmiero oOpa3oBaHUs, B COOTBETCTBUHU C
mwianoM BHeypouHoi aestensHocTH OIIOIT CIIO mo mpodeccun 43.01.09 Ilosap,
kouautep B xonae u3ydenus OVYIL.03 Marematuka B TeueHue 3-4 ceMecTpoB
peanusyeTrcss Kypc BHEYPOUHOU jAesTeabHOCTH (Kypce «MHauBHIyallbHBIN
npoekT»). O6bEM Kypca - 46 vaca.

B cootBerctBUU ¢ yueoHbiM tuianoMm OITOIT CIIO no npodeccun 43.01.09
IToBap, konautep B xoAe nsydenuss OYII.03MaremaTuka no OKOHYaHUU CEMECTpA
IPOBOJUTCS TEKyIllas aTTECTalMs, 3aJaHUsl KOTOPOM OXBAaThIBAIOT BCE TEMBI,
U3YUYEHHBIE CTYJIEHTOM 3a ceMecTp. Tekymas aTTectaiuus 3a CEMECTpP NPOBOIUTCS
B paMKax MPaKTHYECKHX 3aHATUN 1o mpeamery. dopma mpoBeneHUs TEKyIeH
aTTeCTalli —KOHTPOJIbHBIE PAOOTHI.

N3yuenue  obmeoOpazoBaTenbHOro  yueOHoro  mpeamera  OVYILO3
MatemaTuka 3aBepiiaeTcs IMOABEJACHHEM HTOTOB B (opMe HK3aMeHa B paMKax
IPOMEXYTOYHOM aTTecTalluk OOYYaloIIUXCS B TIPOIECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ nonyuenuem cpeanero oodmero oopaszosanus (IITIKPC).

3. MECTO YYEBHOI'O NIPEJMETA B YYEBHOM I1JIAHE

VYuebnniii npeamer OVYIL.03Marematuka sBIsIeTCSl y4€OHBIM MPEAMETOM
npeaMmeTHor obnactu «Martematuka u uHpopmatukay OI'OC cpeanero obriero
o0Opa3oBaHwUsI.

VYuebnsiii mpeamer OVYII1.03 Marematrka BXOJIUT B COCTaB OOMUX y4EOHBIX
MPEeIMETOB, O00s3aTeNbHBIX I OCBOSHHUS  TEXHOJOTHYECKOTO  Tmpodris
npodeccuonansHOTO 00pazoBanus ydebnoro turana OITOIT CITO (ITMIKPC) mo
npodeccuu 43.01.09 IToBap, koHaUTEp HA 6a3¢ OCHOBHOT'O 00IIIET0 0Opa30BaHUS C
MOJIy4YeHUEeM cpeliHero ooOiiero obpa3zoBanusi. Ha u3yueHuwe yueOHOro mpeamera

Ha yriyO0JICHHOM YPOBHE OTBOJUTCS 226 4acoB.



4. ITAHUPYEMBIE PE3YJBTATHBI OCBOEHUSA YYEBHOI'O
MPEJMETA
OcBoenne coxaepxkanust yuebnoro mpeamera OVIL0O3 Maremartuka
o0ecreynBaeT AOCTUKEHNE 00yHaIOUUMUCS CIEAYIOIIUX Pe3yIbTaTOB:

Juunocmmnwix:
JIP 1 oco3Hanue o0y4aronuMKCs POCCUICKON IPaskIaHCKON UIEHTUYHOCTH;

JIP2 T'OTOBHOCTDB K CaMOpPa3BUTHIO, CaMOCTOATCIIBHOCTH u

CaMOOIIPECACIICHUIO,
JIP3 nHannuue MOTHBAIIUH K 06y‘1€HI/IIO H JINYHOCTHOMY Pa3BUTHIO,

JIPS TOTOBHOCTH W CHOCOOHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX

TPAAUIIHOHHBIM HCHHOCTAM pOCCI/II;'ICKOI“O 06H1€CTB21;

JIP6 paciupCHUC XKU3HCHHOI'O OIIbITa W OIIbITa ACATCIIBHOCTU B IIPOLICCCC

peaim3aliii OCHOBHBIX HaHpaBJIeHI/II;'I BOCITUTATEIbHOM JACATCIIBHOCTH,
B TOM 4YHUCJIC B 4aCTH:

FrPAKJIAHCKOIro BOCIIMTAHHUA:

JIP6.1 chopMHUPOBAHHOCTh TPAKIAHCKONW TO3UIIMU OOYYaIoOmerocss Kak

AKTHBHOI'O 1 OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6IHeCTBa;

JIP6.4 rOTOBHOCTh MPOTUBOCTOSATH UACOJOTUM IKCTPEMHU3MaA, HAIMOHAIM3MA,
KCeHO(POOMH, JTUCKPHUMHUHALIMM TI0 COIHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,

HallMOHAJIbHBIM ITPHU3HAKaAM;

NAaTPUOTHIECCKOIo BOCIINTAHUA:

JIP6.9 1EHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM  CHUMBOJIAM,

HCTOPUYECKOMY M NPUPOJHOMY HACIEAUIO, MAMATHUKAM, TPAJAULUAM HApOJIOB
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POCCI/II/I, JOCTHOKCHUAM Poccuu B HAayKC, HMCKYCCTBC, CIIOPTC, TCXHOJIOTHAX H

TPYAEL,

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

JIP6.13 cmocoOHOCTh OLEHUBATH CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE

pemicHus1, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

ICTETHICCKOI'O BOCIIMTAHUA

JIP6.19 TrOoTOBHOCTH K CaMOBBIPDAXXEHHIO B Pa3HbBIX BHAAX HCKYCCTBA,

CTPCMIICHUC ITPOABJIATE KAUCCTBA TBOpquKOﬁ JJMYHOCTH,

bu3znyecKoro BOCIUTAHUS:

JIP6.20 cdopMupoBaHHOCTH 340pOBOrO U Oe3zomacHOro oOpasza KU3HH,

OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMY 310POBbIO,

TPYAOBOI'O BOCIIMTAHHSA

JIP6.26roTOBHOCTh U CIIOCOOHOCTHh K OOpa30oBaHUIO M CaMOOOpPa30BaHUIO Ha

MPOTSHKEHU U BCEU JKU3HU,

IKOJOIrMIY€CKOro BOCINTaHUA:

JIP6.30ymeHue  TIPOTHO3MPOBATH  HEOJATONMPHUSATHBIE  DKOJOTHYECKHUE

MOCJICICTBUS MPEANIPUHUMAEMBIX JECUCTBUM, TPEAOTBPAILATh UX;

HEHHOCTH HAVYHOI'O IIO3HAHMWA

JIP6.32 c(hOpMHUPOBAHHOCTH MHPOBO33PEHNS, COOTBETCTBYIOILIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSI HAayKH U OOINECTBEHHOW TMPaKTHUKH,
OCHOBAaHHOT'O Ha IUAJIOTe KYJIBTYpP, CIIOCOOCTBYIONIETO0 OCO3HAHUIO CBOETO MECTa B

MOJMKYJIBTYPHOM MHUPE;

Memanpeomemmnuix:
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MP1ocBoeHHEBIE 00y4JaromuMHCs MEXKITPEIMETHBIE MOHSATUS u
YHUBEpCAJIbHbIE  Y4eOHblE  JCHCTBUS  (PETyNSATHUBHBIEC,  IO3HABaTEIbHEIE,
KOMMYHHUKAaTUBHBIE);

MP2 criocoOHOCT, MX MCIIOJIB30BAaHUS B ITO3HABATEILHON M COLIMAIILHOM
MPAKTUKE, TOTOBHOCTh K CaMOCTOATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOUW  JESATEIBHOCTH,  OpraHM3aluu  y4eOHOrO  COTPpYAHUYECTBA  C
NeJJarorTHYeCKUMU  PaOOTHUKAMH M CBEPCTHUKAMM, K YYAaCTHIO B TOCTPOEHUH
WHMBUIyaJbHON 00pa30BaTeIbHON TPAEKTOPUH;

MP3 oBnaneHue HaBbIKaMU Y4e€OHO-HCCIICIOBATEIBCKON, MPOCKTHOW U

COIIMAJIbHOM JICATEIIBHOCTH;

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTesbHOMN

IMporpaMmsl JOJIKHBI OTPAXKaTh:

Osnadenue yHugepcaib HblMU YUeOHbIMU NOZHAGAMEIbHOIMU 0CUCH BUAMU:

a) 0a30BbIE JOTrHYeCKHe NeHCTBUA:

YVYIIJ1 camocTtosTenbHO (HOPMYJIMPOBATh U aAKTYaJU3HPOBATH IMPOOIIEMY,

paccMaTpHBaTh €€ BCECTOPOHHE;

YVYIIA3 onpenensaTs LU AESITEILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTECPUU

X JOCTHUIXCHUA,

YVIIIS BHOCUTH KOPPEKTUBBI B JAECATEIBHOCTbH, OLECHUBATH COOTBETCTBHUE

PE3YyIbTAaTOB LCJIAAM, OICHUBATL PUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIbHOCTH,

YVIIII(MHU)1 BbIsABISATH KAuyeCTBA, XAPAKTEPUCTHUKH MaTEMaTHYECKUX
MOHATHH W OTHOIICHUH MEXIY IMOHATHSAMH, (OPMYIHPOBATH OMPEIACIICHHUS

MOHSITHH;

YVYIIII(MHN)3 BbIABIAT MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, HPOBOJUTH
aQHaJIOTUH, BCKPHIBaTh B3aWMMOCBSI3M M TPOTHBOpeuns B (akTax, HJaHHBIX,

Ha6J'IIOI[CHI/I}IX h  YTIBCPXKIACHHUAX; IIpCayiaratb KpPHUTCpUKW OJIs1  BbIABJIICHHA
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3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

YYIA(MMHN)6 npoBOAUTH CAMOCTOSITENIBHO JTI0KA3aTENbCTBA MATEMATUUECKUX
yTBEpKACHUNU (MpsIMbIE U OT MPOTUBHOIO), BBICTpAUBATh AapryMEHTAIIMIO,
MIPUBOJUTH MPUMEPHI U1 KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXICHUS U

BBIBOJFBI,

0) 0a30BbIE HCCJIETOBATEJILCKHE TeHCTBUS:

YVYIIJ7 Bnagete HaBBIKAMU Y4eOHO-UCCIEIOBATEILCKOM U IPOCKTHOMN

ACATCIIbHOCTHU, HABBIKAMU PA3PCIICHUA HpO6JIeM;

YVIIJA8 criocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB

peHICHUSA MPAKTUYICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHMU,

YVYIIA9 oBnanenue BUAAMU JESITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHWS,
€ro HMHTEpIpeTalny, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIUYHBIX YYCOHBIX

CUTyaluAaX, B TOM YHUCJIC ITPpU CO3AaHNHN y‘-I€6HI>IX " CONUAIIBHBIX ITPOCKTOB,

YVIIJA12 BbISBISAT, NPUYUHHO-CIEJICTBEHHBIE CBSI3U M aKTyaJU3UPOBATh
3alayy, BBIIBUTaTh TUIOTE3Y €€ pEIIeHUs, HaXOAUTh AapryMEeHTBl JUIs

JI0KA3aTeJIbCTBA CBOMX YTBEPKIACHUMN, 3a1aBATh [TApAMETPBI U KPUTEPUHN PELICHUS;

YVYIIA13 ananu3upoBaTh MOJYUYECHHBIE B XOJI€ PELICHUS 3a/a4Ml PE3yJIbTaThl,
KPUTHYECKU OLECHHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX

YCIIOBUSIX;

YVIIA18 ymeTs HHTETpUpOBaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

YYIILIA(MHN)10 npoBOaUTh CaMOCTOSITENIBHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT,
HCCIICIOBAHUE 110 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
TOHSATHS, TIPOIEAYPhl, IO BBISIBICHUIO 3aBUCHMOCTEH MEXIY OOBEKTaMHu,

MNOHATHUAMHU, IIpoOcaAypamMu, UCIIOJIb30BaTh PA3JIMYHBIC MCTOAEI;

YYIHIAMMH)11 camocTosiTenbHO (HOPMYIUPOBATh 000OIIEHHS] U BBIBOJIBI 10
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pe3yibTaTaM  NpPOBEIEHHOIO  HAOMIOJEHUs,  HCCIEJOBaHMUs,  OLICHUBATh
JIOCTOBEPHOCTh ~ MOJIYYEHHBIX  PE3yJbTaTOB, BBIBOJIOB U  OOOOIICHUH,

IMPOTHO3HUPOBATH BO3ZMOKHOC NX PA3BUTUC B HOBBIX YCIIOBUAX,

B) padoTa ¢ undopMalme:

YVIIJA21 Bianere HaBbIKAMH TOJY4YeHHUS WHGOpPMAIMM U3 HCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATH IOUCK, aHAJIU3, CUCTEMATU3ALIUIO

U MHTEPIIpETAUIO MH(DOPMAILIMU PA3IMUHBIX BUIOB U (POPM Ipe/iCTaBIEHUS;

YVIIJA22 co3paBaTh TEKCTHl B pa3Iu4HbIX (popMaTax ¢ y4eTOM Ha3HAYEHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy

MMpCACTABJICHUA U BU3YyaJIU3alluH,

YVIIA(MHN)1S anamuzupoBatb HHOOPMALUIO, CTPYKTYpUpPOBaTH €€ C
IOMOIIbIO TAaOIMIl U CXeM, 00001IaTh, MOJEIMPOBATH MaTEMaTHUYECKH: JENaTh
YepTe)KU M KpaTKHE 3alliCU [0 YCJIOBHMIO 3aJadyM, OToOpakaTh TIpaduyecku,

3aMKChIBATH C MTOMOIIBIO (POPMYIT;

YYIIIA(MHU)16 dopmynmupoBaTh TMpsMbIe W OOpaTHBIC YTBEPXKICHHS,
OTpWIIAHHWE, BBIBOJUTH CJICJCTBHS, pAClO3HABATH HEBEPHBIC YTBEPKIACHHUS W

HaXO04AUTh B HUX 0HIH6KH,

YYIIA(MM)17 npoBoAUTh MATEMATUYECKUE SKCIIEPUMEHTHI, PEIIaTh 3a4a4u
HCCIIEIOBATEIBCKOIO XapaKTepa, BBIABUTATH MPEANOJNOKEHUS, JOKa3bIBaTh WU
ONPOBEPraTh MX, NPUMEHSA MHAYKIHIO, NEAYKIUIO, aHAJOTUI0, MATEMATUYECKUE

METO/BI;

Osnadenue yHUBePCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU.

a) oolieHue:

YKIJI2 pacnio3HaBaTh HeBepOaIbHBIE CPEAICTBA OOIICHUS, TOHUMATh 3HAUYCHHUE
COIIMAJIBHBIX 3HAKOB, PACIO3HABaTh IPEANOCHIIKM KOH(MJIUKTHBIX CHUTYyallMd u

CMSAT4aTh KOH(IIUKTHI;
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YKJ/I3 Branets pa3iMuHbIMUA CIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS;

YK/IS pa3BepHYTO U JIOTUYHO WM3JIaraTh CBOK TOYKY 3pEHUS C

HCIIOJIBb30BaHNEM SA3BIKOBBIX CPCACTB,

YKA(MM)1 BocrpuHuMath U (HOpMyIUpoBaTh CYXKACHHS, SCHO, TOYHO,

IrpaMOTHO BBIpa’XaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

0) COBMECTHASA NeATEJILHOCTh:

YK/6nioHnmMaTte M HWCHONB30BaTh  NPEUMYILIECTBA  KOMAHOHOM U

UHAUBUAYAJTbHON paboThI;

YKA8npuHumath 1EIM COBMECTHOW JESATEIbHOCTH, OPraHW30BHIBATH W
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHKCHHUIO: COCTaBJISATH IUIAH JIEMCTBUM,
pacrpenensaTh poJii ¢ Yy4eTOM MHEHUH YYaCTHHUKOB OOCYXKIATh pe3yJbTaThl

COBMECTHOM paboThI;

YK/A11k00pAMHUPOBATh W BBINOJIHATH pabOTy B YCJIOBHUSX PEAIbHOIO,

BUPTYAJIbHOTO U KOM6I/IHI/Ip0BaHHOFO B3aI/IMO,Z[€I>'ICTBPISI;

YKIAMMU)2 B xome O0OCYXJICHHS 3aJaBaTh BONPOCHI 10 CYIIECTBY
oOcyX/1laeMOW TeMbl, MpPOOJEMBI, pEIIaeMON 3a/ayd, BBICKA3bIBATh UJCH,
HAICJICHHBIE HA TMOMCK PEIICHHs; COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSIMHU
JIPYTHX YYaCTHUKOB JHAJIOTa; B KOPPEKTHON GopMe GopMyIUpoBaTh PA3HOTIIACUS

H BO3PAKCHHUA,

YKIA(MMN)3 npeactaBisTh JOTUKY peIICHUS 3aJlaud, J10Ka3aTeabCTBa
YTBEP)KIICHUS, PE3yJNbTAaThl M XOJ JKCIIEPUMEHTA, HWCCIECIOBaHUSA, MPOCKTa B
YCTHOW W TMCBMEHHOW (opMe, TOIKPEIsisi TMOSCHCHHSIMHU, OOOCHOBAaHUSMH B
BepOATbHOM U TpadUyecKoM BHJE; CaMOCTOSTEIHHO BBIOMpPATH (opmar

BBICTYIUUIEHUS C YYETOM 3aJ1ay MPE3CHTALIMU U OCOOCHHOCTEN ayIuTOPUH;

YKIAMMW)4 yuacTtBoBaTh B TpyHHoBbIX (Qopmax paboThl (0OCYyXKIeHHUS,
oOMeH MHeHHuM, "MO3roBble IITYpMbI' U JApPYTHE), HUCIOJb3YS MPEUMYIIECTBA
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KOMAaHJAHOM W WHIUMBUAYaJbHOW pPaOOTBl MpH pEHIeHWH Y4eOHBIX 3ajay;
IJIAHUPOBATh OPraHU3AIMI0O COBMECTHOM paloThl, paclpenensarh BUIbI padoT,
JIOTOBApUBAThCS, 00CYX IaTh MPOILIECC M pe3yiabTaT padoThl; 0000IIaTh MHEHUS

HECKOJIbKHUX JIFOJICH;

YKA(MM)S BbINOAHATH CBOIO YacThb pabdOThl M KOOPJIWHUPOBATH CBOU
JNEUCTBHS C IPYTMMH YJE€HAMHM KOMAaHbl; OLICHMBATh KA4YE€CTBO CBOETO BKJIAaJa B
o0  MpOAYKT TO  KpUTepusM, CHOpMYIUpPOBAHHBIM  yYACTHUKAMHU

B3aUMOJIEICTBUA.

Ognadenue yHugepcaib HbIMU Pe2Yaamu8HbIMU 0CUCMBUAMU.

a) cCaMOOPraHu3aNNAd:

YPJI1 camMOCTOSITETBHO OCYIIECTBIATh TMO3HABATEIbHYIO JIEATEIBHOCTD,
BBISIBJIATH MPOOJIEMBbI, CTaBUTh W (HOPMYJIMPOBATH COOCTBEHHBIC 3a7a4dl B

O6p&30BaT€HBHOﬁ ACATCIbHOCTH U ) KU3HCHHBIX CUTYAllHAX,

YP/I2 caMOCTOSITENBHO COCTABISITH IUIAH PEIICHHs] MPOOJIEMBI C YYETOM

HMCIOIIUXCA pECYypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U HpGI[l'IO‘ITCHPIfI;

YPJIS nenatb oOcCO3HaHHBIM BBIOOp, apPryMEHTHUPOBATHL €ro, OpaTh

OTBETCTBEHHOCTH 32 PEIIICHUE;
YP/16 otieHnBaTh MPUOOPETEHHBIN OIIBIT;

YPJI(MH)1 cocTaBisaTh IUIaH, aIrOPUTM PEIICHUS 3a7a49H, BEIOUPaTh CIIOCO0
pelIeHrus ¢ Y4eTOM HMMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH U

KOPPEKTHUPOBATH C YI€TOM HOBOU MH(OpMAINK;

0) CAMOKOHTPOJIb:

YP/19 BnaneTh HaBBIKAMHM [IO3HABATENbHOW pediekchr Kak OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U

OCHOBAHH;
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YPA10 ucnonb3oBaTh NpUeMbl pedieKcuu A1 OUEHKH CHTyaluu, BbIOOpa

BEPHOI'0 PELICHUS;

YPA(MMHN)2 BrnageTs HaBbIKAMH MMO3HABATENIbHON pe(eKcun KaK OCO3HaAHUS
COBEPIIAEMBIX JACHUCTBUNA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIIAJIETh
crioco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca M pe3yibTaTa peLIeHMs

MaTeMaTHYECKOM 3a7a4u;

B) DMOIIMOHAJBHBLIA WHTEJLJICKT, NPeAn0Jaralonmii chopMupoBAHHOCTD:

YPJII anMOCOSHaHI/IH, BKIIFOYAIOLICTO CIIOCOOHOCTD IIOHUMAThb CBOC
OMOIOHUOHAJIBHOC COCTOAHUC, BHUJACTb HAIIPABJICHHUA PA3BUTHA COOCTBEHHOM

AMOIIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

I') NPUHSATHE Ce0s M IPVIUX JIOAeH:

YPJI17npunuMath ce6s, MIOHUMAas CBOM HEIOCTATKH U JOCTOWHCTRA;

YPA(MM)3 npeaBujieTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH NIPH
pelieHnn 3aJayd, BHOCUTHb KOPPEKTHBBI B [EATEIbHOCTh HA OCHOBE HOBBIX

00CTOSITENLCTB, JAHHBIX, HAWJIEHHBIX OIIHOOK;

YPA(MMN)4 oneHUBaTh COOTBETCTBUE pE3yJbTaTa LIEJIM U YCIOBUSIM, MEpPY
COOCTBEHHOH  CaMOCTOATENIBHOCTH,  3aTPyAHCHHUS,  JOe(UIUTBI,  OIIHUOKH,
MPUOOPETCHHBIM ONBIT, OOBSACHIATH TNPHUUYMHBI JOCTHIKCHHUS WM HEIOCTHIKCHHS

PE3YIbTAaTOB ACATCIIbHOCTH.

Ilpeomemmnuix (y2nyonennslii ypoeeHs):

IIP1 BrmameHue MeTomamy JOKA3aTeNIbCTB, AJITOPUTMAMHU DPELICHHS 3a4a4;
yMeHue (POpMyIUpPOBaTh OMPENENICHHS, AKCHUOMBI U TEOPEMbl, NMPUMEHATh HX,

IIPOBOAUTH AOKA3aTCIBbHBIC PACCYKICHUA B XOAC PCIICHHA 3a1a4;

IIP2 ymeHue omepupoBaTh MOHSATUSIMU: CTENECHb YHUCIA, JIorapudM Yucia;

YMEHUE BBINOJHATh BBIYUCICHUE 3HAYEHUW U MpeoOpa3oBaHMs BBIPAXXEHUU CO
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CTeneHssMU U Jorapudpmamu, MpeoOpa3oBaHust  APOOHO-pAMOHATBHBIX

BBIPAKCHUU;

IIP3 ymenue onepupoBaTh MOHATUSAMH: PALMOHAIBHBIE, UPPALMOHAIBHBIE,
MOKa3aTeNbHbIe, CTENEHHBIE, TOTapu(pMHUIECKIE, TPUTOHOMETPUUECKUE YPaBHEHUS

M HCPABCHCTBA, UX CUCTCMBI;

I1P4 ymeHue omnepupoBaTh MOHATUSAMU: (YHKLHS, HENpepbIBHAS (PyHKIUS,
NpOU3BOJIHASA, TMEpBOOOpa3Has, ONPECICHHBIA MHTErpall; YMEHHE HaXOAMTh
POU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMHA, MCIOIB3YyS CHPABOYHBIE MaTEPHUAJIbI;
UCCJIeIOBAaTh B MPOCTEUIIMX Ciy4yasX (QYHKIUMHM HA MOHOTOHHOCTb, HAXOJMTh
HauOOJBIINE U HAUMEHbIIINE 3HAYeHUS! (PYHKIUI; CTPOUTH TpaUKU MHOTOUYJICHOB
C HCHOJIb30BAaHMEM  anmapaTta MaTEMaTHYECKOTO  aHajiu3a; MPUMEHATH
OPOU3BOAHYIO TIIpU pELIEHWH 3aJady Ha JBWXKEHHE; peuaTh MpPaKTUKO-
OPUEHTUPOBAHHBIE 3a/Jaydl Ha HauOOJbIIME M HAUMEHbIIUE 3HAYCHUs, Ha

HaXO0XKIACHUC ITYTU, CKOPOCTHU U YCKOPCHUSI;

PS5 ymeHwe omepupoBaTh TMOHATHSIMH: paldOHATbHAs  (QYHKIIHS,
nokazaTenbHass (YHKIUS, CTENeHHas (QYHKIUsA, Jjgorapudmudeckas QyHKIIHS,
TpUTOHOMETpUUYeckrue (DyHKIMU, oOpaTHBIC (PYHKIIMH;, YMEHHE CTPOUTH rpaduKu
M3yYeHHBIX (YHKIUH, HWCIOIB30BaTh TpadUKH TPU H3YYEHHUU IMPOIECCOB |
3aBHCHMOCTEH, MPU PEIICHUU 3aJad U3 JAPYTUX YIeOHBIX MPEIAMETOB W 3a/ay U3

peaNbHON KU3HM; BhIpakaTh (OPMYIaMH 3aBUCUMOCTH MEXIy BEIMUYUHAMMU

IIP6 ymeHue pemath TEKCTOBBIE 3aJayd PAa3HbIX TUIOB (B TOM YHUCJE Ha
MPOLICHTHI, JOJM M YacTH, Ha JBWKEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 3aJa4il M3 00JIaCTH yMpaBlieHUS JUYHBIMA U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKCHUSA, YPABHEHHS, HEPABEHCTBA U WX CHUCTEMBI IO YCIOBHIO
3a/lauu, MCCIENOBAaTh MOJYYCHHOE PEIICHHE W OLEHUWBATh TMPaBIONOI00HOCTH

pe3yJIbTaTOB;

IIP7ymenue onepupoBaTh MOHATUAMU: CpeliHEe apu(MeTHYecKoe, MearaHa,

HauOoJIbIlIeE W HAWMCHBIIEE 3HA4YCHUA, Ppa3Max, AUCICPCHUA, CTaHAAPTHOC
18



OTKJIOHEHHWE YHCIOBOIO Habopa; yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH
uH(poOpMaIMIo, MPEACTABICHHYIO B Ta0nMIaxXx, Ha JaMarpammax, rpajukax,
OTpaXkarol[yl0 CBOWCTBA pEaJbHBIX MPOLIECCOB U SBICHHUH; MPEACTABIATDH
MH(OPMAIMIO C TOMOUIBIO TAaONMI] U JUAarpaMM; HCCIEN0BaTh CTATHCTHYECKHE
JaHHBIE, B TOM YHUCJE C NPUMEHEHUEM rpaduyecKuX METOJOB U 3JIEKTPOHHBIX

CPEJICTB;

IIP8 ymeHne onepupoBaTh MOHATHSAMHU: CIy4YalHBIA ONBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYyYaHHOTO COOBITHS; YMEHUE BBIYUCISTH BEPOSITHOCTD C
UCIOJIb30BaHUEM TpadUUecKUX METOJIOB; NPUMEHATH (OPMYIBI CIOXKEHHUS H
YMHO>KEHHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DAaKThl M (DOPMYIBI MPHU PEHICHUU
3a/lay; OLEHWBATh BEPOSITHOCTU PEAIbHBIX COOBITUH; 3HAKOMCTBO CO CIIyYailHBIMH
BEJIMYMHAMH; YMEHHE MPUBOJIUTh MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B

IMPUPOAHBIX U O6III€CTBCHHBIX SBJICHUAX,

IIP9 ymenue onepupoBaTh MOHATUSMH: TOYKa, MpsAMas, IJIOCKOCTD,
IPOCTPAHCTBO, JBYIPAHHBIN YIroJl, CKpEIIUBAIOLIIMECS MPSAMbIE, MTapauIeIbHOCTh U
NEPNEHIUKYISPHOCTD MPSAMBIX U IJIOCKOCTEU, YTOJ MEXKAY NPSIMBIMU, YTOJ MEXKIY
OpsIMOM U TUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMU, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBIMHU, PACCTOSHHE MEXKIY IUIOCKOCTSIMU;
YMEHHE HKCIOJB30BaTh IPU PEIICHUH 3a7a4 H3y4YeHHbIE (AKThl M TEOPEMBI

IUTAHUMETPUH;, YMEHUE OIICHUBATH Pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MUPA;

P10 ymMenwe omnepupoBaTh MOHATUSIMU: MHOTOTPAHHHUK, CEUYCHHE
MHOTOTpaHHHMKA, KyO0, Tapaielenunen, npu3Ma, nupamuaa, ¢urypa wu
MOBEPXHOCTh BpalleHUs, UWIUHADP, KOHYC, mmap, cdepa, cedeHus (UTypHI
BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, HTWIMHApPA, KOHYyca, IUIOMaAb
MOBEPXHOCTH THUPAMUJIBI, MPU3MBI, KOHYCa, MIJIWHIPA, TUIOMAnb cepbl, 00beM
Ky0a, MPSMOYTOJBHOTO TapajUieienuneaa, NUPaMUIbl, TPU3MBI, TUIHMHIPA,
KOHYCa, 11apa; yMeHue M300pa)xkaTh MHOTOTPAHHUKU M TOBEPXHOCTH BpAILICHMUS,

HX CCUYCHHA OT PYKH, C IIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB H 3JICKTPOHHBIX
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cpeacrtB; yYMCHHC pacCllO3HaBAaTb CHUMMCTPUIO B  IPOCTPAHCTBC, YMCHUC

pacino3HaBaTb NpaBUJIbHBIC MHOT'OI'PAaHHHUKH,

IIP11 ymeHue onepupoBaTh MOHSATUSMU: JBUKEHUE B IPOCTPAHCTBE,
nofo0HbIe (GUTYphl B MNPOCTPAHCTBE; MCMOJIb30BAaTh OTHOILICHHE IUIOUIAACH

MOBEPXHOCTEN M 00BEMOB MOJIOOHBIX (PUTYp NIPU PELICHUH 33/1aY;

IIP12 ymeHue BBIYUCIATH TEOMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
wionaab, 00beM, IJIOLAb MOBEPXHOCTU), UCHOJb3YySd H3YUYEHHBIE (OPMYIBI U

MCTOABI,

IIP13 ymeHue onepupoBaTh NOHATUAMHU: NPSIMOYrOJbHas CHUCTEMaA
KOOpJIMHAT, KOOPAMHAThl TOYKH, BEKTOpP, KOOPJIHMHATBHI BEKTOpA, CKaJISPHOE
IPOU3BENICHHE, YTOJ MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHCJI0; HAXOJWUTHh C TMOMOIIBI0 M3YUYEHHBIX (POPMYN KOOPJIWHATHI CEPEIUHBI

OTPEC3Ka, paCCTOAHNUC MCIKAY ABYMS TOUYKAMMH,

IIP14 ymeHue BBIOMpATh TOAXOIANIANA HM3YYCHHBIM METOHA JISI PEIICHUS
3a/1a4M, paclio3HaBaTh MaTeMaTHdeckue (akThl M MaTEeMaTHUYEeCKHe MOJEIN B
IPUPOJTHBIX W OOIIECTBEHHBIX SBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH
MPUMEPBI MAaTEMATUYECKUX OTKPBITUHA POCCUUCKOWM M MUPOBOW MAaTEeMaTHUYECKOU

HayKH.

P15 ymenue onepupoBaTh MOHATHUSIMH: ONpPEACIICHUE, aKCMOMa, TEOpeMa,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCWIBHBIE (POPMYIHPOBKH;
ymeHnue (QopmynupoBaTh 00paTHOE W  TMPOTHBOIOJIOKHOE  YTBEPXKICHUE,
MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOJIb30BAaTh METOJ MaTEMaTHYECKOM
WHIYKIWKW; TPOBOAUTH JIOKAa3aTelbHbIE PACCYKJECHHS TMpU PpEIICHUH 3ajaad,

OLICHUBATH JIOTUYECKYIO IPABWIBHOCTD PACCYKICHUN;

IIP16 ymenue omnepupoBaTh NOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO,
onepaluny HaJ MHOXECTBAMH; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

arrapar JJs ONMCAHUS PEAJbHBIX MPOLIECCOB U SIBJICHUM U MPU PELICHUM 3a]1a4, B
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TOM YHCIIE U3 JPYTUX YUeOHBIX MPEIMETOB;

IIP17 ymenue onepupoBaTh NOHATUIMU: T'pad, CBA3HBIN rpad, nepeBo, LUKI,
rpa Ha TIUIOCKOCTH; yMEHHE 3aJaBaTh M ONUCHIBaTh rpadbl pa3IuYHBIMU

croco0aMu; UCIOJIb30BaTh Tpadbl IPH pEelICHUH 33/1aY;

P18 ymenue cBOOOAHO  oOmepuUpoOBaTh  MOHATUSMU:  COYETAHHE,
NepecTaHOBKa, YUCIIO COUYETaHUMN, YUCIIO MepecTaHOBOK; OMHOM HploTOHA; yMeHue

OPUMEHSITh KOMOMHATOPHBIE (PAKThI M PACCYKICHUS JJIsl pEILICHUs 3a/1a4;

P19 ymenue onepupoBaTh MNOHIATUSMU: HATYPAIbHOE YHUCIO, LEIOE YHCIIO,
OCTaTOK 10 MOZYJII0, PallMOHAIBHOE YMCIIO0, UPPAMOHAIBHOE YUCIIO, MHOXKECTBA
HAaTypaJIbHBIX, UEIbIX, pPAlUOHAIBHBIX, JECHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAWUMEHBIIMA OOIIMA  JIeTuTeNnb W
HauMeHbllee o0Ilee KpaTHoe, anroputM EBKiIMga mnpu pelieHud 3ajadv;

3HAaKOMCTBO C pa3JIMYHbIMUA IMO3UIMUOHHBIMH CUCTCMAMHU CUUCIICHU,

ITP20 ymenue cBOOOAHO OMEPUPOBATH TMOHATUSIMH: CTENEHb C IIEJIBIM
nokasarejieM, KOpPEHb HaTypajJbHOM CTEMeHH, CTeNeHb C paldOHAIbHBIM
noKa3arejieM, CTeleHb C JEeHCTBUTEIbHBIM (BEIIECTBEHHBIM) IOKa3aTeJeM,

norapudM 4mucia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHCIIA;

IIP21 ymeHue onepupoBaTh MOHATHIMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yYPAaBHCHHM W HEPABEHCTB,
PaBHOCWJIBHOCTb  YPaBHEHHM, HEPABEHCTB U  CHUCTEM, pPalUOHAJIIbHBIC,
MppalHOHAIBHBIE, IIOKa3aTeIbHbIC, CTCIICHHBIE, JgorapupMUIECcKHe,
TPUTOHOMETPUUYECKHE YpPABHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHE pellaTh
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3JIWYHBIX IPUEMOB; PEIIATh
YpPaBHEHUsI, HEPABEHCTBA M CHCTEMBI C IApaMeTPOM; NPUMEHSATH YPaBHEHUS,
HEpPABEHCTBA, MX CHUCTEMBbI U PEUICHUS MATEMATHYECKUX 3aJa4 M 3aJad U3

pa3IUYHBIX 00JacTel HAYKH U PEAIbHON KU3HU;

P22 ymenue CcBOOOAHO ONEpPUPOBATH MOHATUAMHU: TpapuK (YyHKIUH,
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oOpaTHast (QyHKUMs, KOMIO3ULUS (QYHKUMUM, JTUHEHHAs (yHKUUSA, KBaJpaTHUHAS
(GyHKIMSA, CTeneHHass (QYHKUMS C IEJbIM I[OKa3aTeleM, TPUTOHOMETPUYECKHE
(yHKUIMH, O0OpaTHble TPUTOHOMETpUYECKHE (YHKLUMH, [OKa3aTelbHas U
norapupmuyeckas (YHKUUUA; YMEHHE CTPOUTh rpapuku (YHKUUN, BBIIOIHSITH

npeoOpa3zoBaHus rpa@uKoB GyHKIINIA;

YMEHHE UCIO0JIb30BaTh TIpapuKkd (QYHKUUNA 71 HM3Y4YEHUS TMPOLIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 3a/1a4 U3 APYTUX yU4eOHBIX MPEAMETOB U U3 peajbHON

JKU3HHU; BBIPAKATH Q)opMynaMH 3aBUCHUMOCTH MCKAY BCIIMYNHAMMU

yMEHHEe CBOOOJHO  ONEpPUPOBATH MOHATUSMHU: UYETHOCTh  (PYHKIUH,
NEPUOJUYHOCTh (DYHKIIMH, OrPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTH (DYHKIIHH,
SKCTpeMyM (PYHKIMHM, HauOoiblllee W HaWMEHbIee 3HayeHuss QYHKUUM Ha

IMPOMCECIKYTKC, YMCHHC IIPOBOJUTH UCCIICIOBAHNUC (1)YHKIII/II/I,

YMEHHE HCIOIb30BaTh CBOMCTBA M rpaduku (QyHKIMA JUIsT  perieHus
ypaBHEHH, HEPABEHCTB W 3a/1au C MapaMeTpamu; W300pakaTh Ha KOOPJIUHATHOM

IIIIOCKOCTHU MHOXXCCTBA pGHICHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTCM,;

P23 ymeHune cBOOOJHO OINEPUPOBATH MOHATUSIMH: TOCIEIOBATEIBHOCTD,
apumeTHUecKass TIporpeccusi, TeoMeTpuyecKkas IMporpeccusi, OEeCKOHEYHO
yObIBaromas reoMeTpuIecKas IIPOrpeccus; yMEHUE 3a/1aBaTh

MOCIIEIOBATEIBHOCTH, B TOM YHUCJIE C IIOMOIIBIO PEKYPPEHTHBIX (POpMYIL;

I1P24 ymeHuwe oONEepUPOBATh TMOHATUSIMHU: HEMPEPHIBHOCTh (GYHKIINH,
aCUMMTOTHl Tpaduka (QYHKIUU, TEepBas W BTOpas NPOU3BOJAHASA (HYHKIUH,
TEOMETPUYECCKUH W  (PU3WYECKUN CMBICT  TMPOU3BOJHOM, TepBOOOpa3Has,
OTIpEJICTICHHBI HMHTETPaANT, YMEHHE HAaXOJIUTh AaCHUMMTOTH Tpaduka (yHKIHH,
YMEHUE BBIUUCIATH TPOU3BOJIHBIE CYMMBI, TIPOU3BEICHHS, YACTHOIO U

KOMITO3UIIUH (PYHKITHI, HAXOAUTHh YPaBHEHHUE KacaTeIbHON K TpaduKy G yHKIINM;

YMEHUE HCMOJIb30BaTh MPOU3BOAHYIO [Jsi HCCIEeNOBaHUS (YHKIUU, IS

HaXOXACHHA HAWIYy4YHICTO PCIICHHA B IIPHKIAAHBIX, B TOM YHUCJIIC COLMAJIBHO-
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OKOHOMHYCCKHUX H (1)I/ISI/II—I€CKI/IX 3aavdax, I OIPCACICHUA CKOPOCTH H
YCKOpPCHUA, HAXOAUTH IUIoMaaun | 00BEMBI (bHpr C IIOMOIIBKO HMHTCIpaAlia,
IMPpUBOAUTDH IMPUMCPLBI MaTEMATHYCCKOT'O MOJCINPOBAHNA C IIOMOIIIBIO

nudepeHIManbHbIX YPaBHEHUM;

IIP25 ymenue onepupoBaTh MOHATUAMU: KOMILIEKCHOE YUCJIIO, CONPSAKEHHBIE
KOMIUJIEKCHBIE YuCia, MOAYJb M apryMEHT KOMILUIEKCHOTO 4Hciia, GopMa 3amucu
KOMIUIEKCHBIX YHCell (TeOMEeTpUYEeCcKasi, TPUTOHOMETpUYECKasi U aliredpanyeckas);
YMETh MPOU3BOAUTH apU(METHUECKHE JEHUCTBUS C KOMIUIEKCHBIMH YHCIIAMH;

MMPUBOAUTH MMPUMCEPHI UCTIOJIB30BAHUA KOMIIJICKCHBIX YHCCII;

IIP26  ymeHnue  cBOOOJHO  ONEpUpPOBATH  MOHATUSIMU:  CpEIHEE
apumeTHyecKkoe, MeJIuaHa, HauOoJiblliee W HaUMEHbIIee 3HAYCHUS, pa3Max,
JUCIIEpCrs, CTAaHAAPTHOE OTKJIOHEHUE NJI ONHMCAHUS YMCIIOBBIX JTAHHBIX; YMEHHE
UCCIIEZIOBATh CTATUCTUUYECKUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM IpapuuecKux
METOJIOB U DJEKTPOHHBIX CpEACTB; TIpaduuecKku HccIea0oBaTb COBMECTHBIE

Ha6JIIO,ZI€HI/I}I C IOMOIIbIO JHUAIrpaMM paCCCUBAHUA U JIMHEMHOU perpeCCuu,

P27 yMeHME HaXOAWTh BEPOSTHOCTH COOBITUH C HCIIOJIH30BAHHEM
rpauueckux METOJOB; MPUMEHSATH IJISl pelIeHHs 3aaad (pOpMyIbl CIOKEHHUS U
YMHOKEHUSI BEPOATHOCTEH, (OpPMYITy MOITHON BeposAsTHOCTH, hopmyny bepryiy,
KOMOUHATOpHBIE (akThl U (OPMYJIBI; OIICHHUBATh BEPOSITHOCTH pPeaJbHBIX
COOBITHI;  yMEHHE  ONEepUpoOBaTh  MOHATUSAMH:  CIy4yailHas  BEIWYMHA,
pacrpenesneHue BEPOATHOCTEH, MAaTeMaTUYeCKOE OXUJIAaHUE, JUCIEpPCHUS U
CTaH/JApTHOE OTKIIOHEHWE CIy4yalHOW BETWYHMHBI, (QYHKIIMH paCIpEACIICHUS |
IJIOTHOCTH PABHOMEPHOTO, IOKA3aTEIbHOTO0 W HOPMAJIBHOIO pPACIpEICICHUM;
YMEHME UCIOJIb30BaTh CBOMCTBA U3YUYCHHBIX PACIPENCIICHUN JJIs PELICHUS 3a/1a4;
3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIINX YHCENI, METOJIBI BBIOOPOYHBIX
UCCIIEIOBAHU; YMEHUE MPUBOJIUTH TPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX YUCET

B IIPUPOAHBIX U O6H_ICCTBCHHI)IX SABJICHUAX,

IIP28 ymenue cBOOOJHO OMNEPUPOBATH MOHSTHUSAMU: TOYKA, MpsAMas,
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IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHMW YroOJ, JIBYTPAHHBIM YIOJI,
TPEXI'PaHHbIA YIroj, IIEPEeCEKAIOLIUECs, IApAJUICIbHBIE U  CKPELIMBAIOLIUECS
NpsIMbIE, TTAPAIUICIIBHOCTh YU MEPIEHAUKYISAPHOCTh NPSAMBIX M IUIOCKOCTEM, YIOJ
MEXIY MPAMBIMH, YTOJI MEXKIY NPSMOU U MIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTIMU;
YMEHHE HCIMOJIb30BaTh MPU PEUICHUH 3a7a4 H3y4YeHHbIe (aKThl U TEOPEMBI
IUITAHUMETPUM;, YMEHUE OILICHUBAaTh pa3Mepbl OOBEKTOB B  OKPYXKAKOIIEM
MHPE; YMEHUE ONEPUPOBATH MMOHATUSAMU: MHOTOTPAHHUK, CECUEHUE MHOTOTPAHHHUKA,
NpaBUJIbHBIA MHOTOTPAaHHUK, NpU3Ma, NOUpamMuaa, Qurypa U TOBEPXHOCTH
BpalleHus, IWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CECUCHUS
KOHyCa W UWIHWHApPA, IapaJuleJIbHblE OCH WM OCHOBAaHUIO, CEYEHHE Iapa,
IUIOCKOCTh, Kacaromascs cdepbl, HUIUHApPA, KOHYCAa; YMEHUE CTPOUTH CEUCHHUE
MHOTOTpaHHWKa, HW300pakaTb MHOTOTPAHHUKHA, GUTYpPHl U TIOBEPXHOCTH
BpAILICHUS, UX CEUYECHUs, B TOM YHCJIE C TTOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHUE
NPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (PUTYp, CaMOCTOATENHbHO (OPMYITUPOBATH
OTIpeJIeNIeHHs] U3y4yaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M MpHU3HAKAX
reoMeTpudecKux (puryp, 000CHOBBIBATh HJIM OMPOBEPTraTh UX; YMEHHUE MPOBOJIUTH
KkiIaccupukauo GUryp mo pasiauvHbBIM IMPU3HAKAM, BBIMOJIHSATH HEOOXOAMMBIE

AOITIOJTHUTCIIBHBIC ITIOCTPOCHU S

ITP29 ymenue cBOOOIHO ONIEPUPOBATH MOHATHAMU: TUIOMIATL GUTYPHI, 00bEM
(GUTYpHI, BEIMYUHA YTJIa, PACCTOSTHUE OT TOYKH JIO INIOCKOCTH, PACCTOSIHAE MEXKTY
MPSMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOMAAb cdepbl, III0maab
MOBEPXHOCTH  TMHUpaMUABI, TMPU3MBI, KOHYycCa, I[WJIWHApa, O0BeM KyoOa,
MPSMOYTOJILHOTO TIapajuleNienuIeia, MHPAMUJIbI, MPU3MbI, WINHApPA, KOHYCA,

mapa; yMeHue HaXOJUTh OTHOIIEHUE 00BEMOB TTOIOOHBIX QUTYD;

P30 ymenwe CBOOOJHO  ONEpPUPOBATH  MOHATHSIMHU:  JIBUOKEHUE,
napasuieNibHbli IEPEHOC, CUMMETPUSI Ha IJIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue MoAoOuUsl, MOJ00HbBIE (PUTYpHl; YMEHUE PACllO3HABATH pPaBHbBIE U
noAoOHbIe (PUTYPBI, B TOM 4YHCJIE B MPUPOJE, UCKYCCTBE, APXUTEKTYpE; YMEHHE
UCIIOJIBb30BaTh  FEOMETPUYECKHE  OTHOIICHUS, HaXOAUTh TIE€OMETPUUYECKHUE
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BEJIMYUHBI (JJIMHA, YToJ, IUIONIah, 00bEM) NpPH PEIICHHH 3a1ady U3 APYrux

y4eOHBIX IPEMETOB U U3 PEATbHOM JKU3HU;

P31 ymenue cBOOOIHO ONEpUPOBATh MOHATUAMU: MPAMOYTOJIbHAs CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPJIAUHATHI BEKTOPA, CYMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa HAa YHUCIO, PA3JI0KEHUE BEKTOpa MO 0a3ucy, CKaIIpHOE
IIPOU3BEICHUE, BEKTOPHOE ITPOU3BEACHUE, YIOJl MEXAY BEKTOpPAMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIA U KOOPJAMHATHBIM METOJT JIJIsl PEIICHUs] T€OMETPUUECKHUX
3a/1a4y U 3aJa4 APYTUX y4eOHbIX MPEJAMETOB; ONEPUPOBATh MOHATUIMU: MaTpHIa 2

X 2 1 3 X 3, onpenennuTenb MaTpULibl, FEOMETPUUECKUNA CMBICIT OIIPENCIIUTENS;

P32 ymeHue MOJIEIMPOBATH peajibHbIE CUTYyallMd Ha S3bIKE MaTEMAaTHKH;
COCTaBJISITh BBIPAYKECHUSI, YPAaBHCHHS, HEPABCHCTBA M WX CHCTEMBI IO YCIIOBHIO
3a/layd, UCCJENOBaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara
anreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBIN PE3yJabTaT; CTPOUTH MAaTEMaTUUYECKUE
MOJIENT C MOMOIIBIO T€OMETPUUECKUX MOHATUN W BEUYHH, peliaTh CBA3aHHBIC C
HUMHU  TpPaKTUYECKHE  3aJadyH; COCTABISATH BEPOSTHOCTHYID MOJAEIb |
UHTEPIPETUPOBATh TOJYYCHHBIA pe3yiabTaT; peuaTh MNpUKIagHble 3aJadyd
CpelCTBaMH MaTeMaTHYECKOr0 aHallh3a, B TOM YKCJIE COIMATbHO-I)KOHOMHYECKOTO

1 GU3HUECKOr0 XapaKTepa;

P33 ymenue BBIOMpaATh MOAXOASAIIMN METOA [JIs PEIICHHUS 3aa4yu;
MOHMMaHUE 3HAYMMOCTH MAaTEeMAaTHUKW B U3YyUYECHUU TMPUPOJHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBIICHUW; YMEHHUE PACIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKHU B
HCKYCCTBE, YMEHUE MMPUBOJAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUN POCCUNCKOMN
Y MUPOBOM MaTeMaTUYE€CKOW HAYKH.

B pesynprate ocBoeHus ydeOHoro mpeamera OVIIL.03 Marematukana
yrayOJIeHHOM YPOBHE 00YJAIONTUICS JOMIKEH

3Hamb:

31 noHSATHE  palMOHAJIBHOIO  4ucia, OECKOHEYHOM  JAECATUYHOMN

MePUOIUYECKOM IpOOH; ONpeIeIieHue KOPHS N-i CTEIeHH, €ro CBOMCTBA; CBOMCTBA
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CTEINEHHU C PAIIMOHAIIBHBIM MTOKA3aTEIEM;CBOMCTBA (YHKIINI; CXEMY HUCCIIeIOBaHUS
GyHKIMM;  ONpeNesieHHe CTeNeHHOW (QYHKIHMHM; TOHSITHE UPPAUOHAIBHO
YpaBHEHUS;

32omnpeneneHre nMoKa3aTeabHON QYHKIIMKU U €€ CBOMCTBA; METO/IbI PEIICHUS
MOKa3aTeIbHbIX ypaBHEHUUW U HEPABEHCTB U WX CHUCTEM; MOHATHE Jorapudma,
OCHOBHOE JIOrapu(pMUYEeCKOoe TOXKAECTBO W CBOICTBa Jorapudmos; (opmyny
nepexoja; omnpezeneHue jorapupmMuieckod (QyHKIUU U €€ CBOMCTBA; IMOHATHE
JorapuMUYEcKOoro  ypaBHEHHSI M HEPaBEHCTBA;  METOABI  pEIICHUs
JorapuMUYECKUX  ypaBHEHUM;  alTOPUTM  pEHIeHUs  JorapuMUYECKUX
HEPaBEHCTB; MOHATUE KOMOMHATOPHOM 3a/]aul U OCHOBHBIX METOJIOB €€ pelIeHUsI
(mepecTaHOBKH, pa3MEIIeHUs, coueTaHusi 0€3 MOBTOPEHUS U C TOBTOPEHUEM);
MOHSTHE JIOTMUECKOW 3a/iaud; MpUEéMbl pElIeHUs] KOMOWHATOPHBIX, JIOTMUECKUX
3aJ1ay; JIIEMEHTHI TPadOBOTO MOIECIMPOBAHUS;

33n0HATUS CHHYCA, KOCHHYCA, TAHT€HCA, KOTAaHI'€HCa IIPOU3BOJIBHOIO YIJIa;
paJllaHHOM MeEpbl yIJIa; KAaK OIPENeNsITh 3HAKM CHHYCa, KOCUHYCa U TaHIE€HCa
IIPOCTOTO apryMeHTa 0 YE€TBEPTIM; OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA;
JI0Ka3aTeJILCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXIECTB; (OPMYIJbl CHUHYCA,
KOCHHYCa CyMMBI M Pa3HOCTH ABYX YIJIOB; (DOPMYJbl JBOWHOTO YIJia; BBIBOJ
dbopMyn TNpUBENEHUS;, OIpEACICHUEe apKKOCHMHYCa, apKCHUHYyCa, apKTaHTeHca WU
(dbopMyInbl sl pelieHus] TPOCTEUIITUX TPUTOHOMETPUUYECKUX YpaBHEHUI; METOIbI
pEIICHHs] TPUTOHOMETPUYECKUX YPaBHEHHUH; 00JIaCTh OMpPENeNieHUs] U MHOXXECTBO
3HAYEHUN DIIEMEHTAPHBIX TPUTOHOMETPUUYECKUX (YHKIHA, TPUTOHOMETPHUUECKHUE
(GyHKITMH, X CBOWCTBA U TPAPUKU;

340CHOBHBIEC TTOHSATHSI CTEPEOMETPUHN; AKCUOMBI CTEPEOMETPUU U CIEACTBUS
W3 AaKCUOM CTEpPEOMETPHUM; TNOHSATHE MOBEPXHOCTU TE€OMETPUYECKHUX TeEI;
MPUKJIAJHOE 3HAYEHWE TE€OMETPHM; ONPEACICHUE MNapajuIeIbHOCTH MPSAMBIX;
BO3MOXHBIC CIIy4yal B3aHMMHOTO PACIOJIOKEHUS JBYX NPSMBIX B IPOCTPAHCTBE,
NpAMOM M IUIOCKOCTH; OINPEAEIICHUE MNapauIedbHbIX IJIOCKOCTEH; CBOWCTBA H
MPU3HAKU MMAPAUICIIBHOCTU TMPSIMBIX U IJIOCKOCTEW; OIPEICICHUE YIJIa MEKIY

IBYMsI TPSIMBIMHM; ONPEACIEHUE TETpa’aApa W MapaUICIICHUIea; TMOHSITHE
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NEPIEHAUKYJIAPHOCTH MNPSIMOM M IUIOCKOCTH; CBOWCTBA W  MPU3HAKU
MEPIEHANKYIAPHOCTU MPSIMBIX U IUIOCKOCTEW; OINpENeICHUE NMEPHEHIUKYIIsIpa U
HAaKJIOHHOW; OIPENEICHUE yriaa MEXAy NpsIMOM M IUIOCKOCTBIO; ONpPEAEIICHUE
NBYTPAaHHOTO yria; TMOHITUE MEPNEHAUKYISIPHOCTA IIJIOCKOCTEH; TMOHSITHE
TPEXTPAHHOIO YIJIA.

35BUBI  MHOTOTPAHHUKOB, BHUABI MPAaBWIbHBIX MHOTOTPAHHUKOB U
AJIEMEHTOB HUX CHUMMETPHUM; 3JIEMEHThl KOHYycCa: BeplIWHA, OCh, 0O0pa3zyrolas,
OCHOBAaHHE; DIIEMEHTHl LMJIWHApPA: OCHOBaHMS, OCbh, oOpa3zyromias; QopMyJibl
wiomaad OOKOBOW U TOJHOM TOBEPXHOCTH IWIMHAPA, KOHYCA; DJIEMEHTBI
YCEUEHHOT0 KOHYCa; (QopMyIsbl IUIOMAad OOKOBOM W TOJHOW TMOBEPXHOCTH
IWIMHIpa, KOHyca W YCEYEHHOro KOHyca; ompeneneHue cdhepbl U 11apa;
ypaBHeHue cdepsl; popmyiny miomanu chepsl Gopmysibl o0beMa IpsIMOYTOITBLHOTO
napajuUlesienuienia; TeopeMy o o0beme MNpsMol mnpusmbl; Gopmyny oObeMa
muIuHApa; Gopmyity oobema mmapa; hopmyily Iiomann chepsr;

B pesynbrate ocBoenusi yduebHoro mpeamera OVIL.03 Maremarnka Ha
yriay0JIeHHOM YPOBHE 00yUYaroIIMics T0KEeH

ymemp:

¥Y1cBobogHOONIEPUPOBATH  OCHOBHBIMH  TOHSITUSIMU,  OIPEACIICHUSIMH,
OCHOBHBIMH BHJIaMH OTIPEJIETICHNU, OCHOBHBIMU BUAAMU TEOPEM;

¥Y2npoBoauTh AoKa3zaTeIbHbIE PACCYXKACHHUS HE TOJIBKO I 000CHOBaHUS
UCTUHHOCTH YTBEPXKICHUH, HO U B CUTYallUsIX NOBCEIHEBHOW KU3HU, MPHU
peleHny 3a1a4 U3 Ipyrux nNpeaMeToB;

Y 3BbINIONHATH BBIYUCIICHUS u CTaHJapTHBIC TO>XJ1I€CTBEHHBIE
npeoOpa3oBaHusi  TPUTOHOMETPUYECKUX,  JIOTApU(PMUYECKUX,  CTCTICHHBIX,
MPPALUOHAIBHBIX, 1€HCTBUTEIBHBIX BBIPAXKECHUN;

Y4peuwate pasHble BHAbI MATEMAaTUYECKUX YPABHEHHU U HEPABEHCTB U UX
CUCTEM, PA3JIMYHBIMU METOJIaMH PEILICHHUS;

¥YSBnanerb OCHOBHBIMH TeopeMamMu U GopmyliaMH, NPUMEHSATH UX TPHU
pEUIEHNHU U JI0KA3aTeIbCTBE Pa3HbIX MAaTEMAaTUUECKUX 3a]1ay;

Y6cocTtaBnATh W pellaThb YPaBHEHHUs, HEPABEHCTBA, HUX CHUCTEMBI IpPH
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PEIICHUN 3a1a4.

Y TnpumeHsTh

npocCTeHIIne IpOrpaMMHbIE CpelcTBa  IIpH

PEIICHUN MAaTCMATUIYCCKUX 3aa4;

Y8npuMeHsaTh MaTeMaTUUECKUE 3HAHUSI K HCCIETOBAHUIO OKPYXKAIOIIETO

Mupa (MoJenrpoBaHue (PU3NUECKUX MPOIECCOB, 3aa4l SKOHOMUKH).

5. COJAEPKAHE YYEBHOI'O ITPEJMETA
HaumenoBanue Coneprxxanue y4eOHOro MaTtepuaja u (popMbl OpraHu3anuu
pa3/iesioB M TeM JesITeJIbHOCTH 00y4aloIMXCs
1 2
BBeaenune MaremaTuka B HayKe, TEXHUKE U JKOHOMUKE. MaTteMaTuka B

MH(OPMALIMOHHBIX TEXHOJOTUAX U MPAKTUUECKOHN JIeATEIbHOCTH.
Henu nzydyenus mateMatuku pu ocBoenuu npodeccuit CI10. 3agaun
M3Y4eHUs MaTeMaTuku npu ocBoeHuu npodeccuit CI10.

Pazgea Aaredopa

Tema 1.
PazBurtue noussTus
0 YHcJIe

Copep:xaHue y4eOHOro marepuaja

HarypaneHble u nensie yncna. PanvoHnaneHele yncia.
Apudmernueckue AeMCTBUS Hall PALIUOHAIBHBIMY YUCIIAMHU.
JeiictBurenbHbie uncna. Mppannonansaeie uncia. [IpubmmxkeHHbe
BbIUMCIEHUS. OTHOCUTENBbHAS OrPEMHOCTh. Pacy€ér norpemnoctu
CYMMBI U IPOU3BE/ICHHUS.

Pacuér norpemHocti u3mMepeHus AuHbl 1 00béMa. KommekcHbie
yrcna. ApudmMernyeckue 1eHCTBUS Ha KOMIUIEKCHBIMU YHCIaMH.

IIpakTnyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuil) no usy4eHHvim memam. Ycmmoii
onpoc.

Tema 2.

KopHu, crenenu u Jjorapupmol

Tema 2.1
Kopuu u crenenu.

Copep:xaHue y4e0HOro Mmarepuasa

Omnpenenenue crenenu. CBoiicTBa creneneid. Kopens N-oii creneHu.
CpolicTBa KOpHEHW N-011 cTeneHu. Pemenne 3a1a4 ¢ UCNIOIb30BaHUEM
KopHel. MppaunoHanbHble ypaBHeHUs. Penenne uppainoHaibHbIX
ypaBHeHuil. CreneHs ¢ palMoHalIbHbIM NOKa3aTesneM. CBolicTBa
CTENEHEH ¢ pallMOHAIbHBIMU NOKa3aTesIMU. Beiuncienue crenenen
yepe3 KopHU. [IpuBeneHne creneneit kK 0THOMY OCHOBaHUIO
[IpeobpazoBanue BeIpaskeHU. Pemienre npocTedmx ypaBHeHU.

Tema 2.2
Jlorapudm.
Jlorapugm yucaa.

Jlorapugmsl. Onpenenenue. Coiicta norapudgmon. OCHOBHOE
JorapupmMuuecKoe ToxaAecTBo. [lepexo kK HOBOMY OCHOBAHUIO
norapudmos. Jlorapudpmuueckas ¢pynkuus. CBoiictBa u rpaduk
norapudpmuueckoit pynkuuu. Jlorapupmuueckne ypaBHEHUS.
Jlorapugmuueckue HepaBeHCTBA. CHCTEMBI JIOTapU(YMUIECKUX
YpaBHEHUM.

Tema 2.3
IIpeodpa3oBanue
ajredpanvecKux
BbIPAKEHH .

IToxazatenbHas GpyHkuus. CBoiicTBa U rpaduk rnokasareabHON
¢ynkuuu. [TokazarenbHble ypaBHeHus. [lokazaTenbHble HEPAaBEHCTBA.
Cucrembl IOKa3aTeIbHBIX YPABHEHHM.

KonTtponsHast padota Nel
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IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyueHHviM memam. Y cmmuoiii
onpoc.

Pazngea I'eomerpust

Tema 3.
IIpsimble u
IUVIOCKOCTH B
NPOCTPAHCTBE

Conepxxanue yueOHOro Marepuasa

Jlormueckoe cTpoeHue Kypca reoMeTpuu. AKCHOMBI CTEPEOMETPHH.
CrnencTBus akCMOM CTEpeOMeTpuu. B3anMHoe pacnosioxkeHue npsMbIxX
B IIpocTpaHcTBe. [lapamiensHOCTh NPSIMON U MJIOCKOCTH.
[TapamtenpHOCTB 1I0CKOCTEN. [IeprIEeHIMKYISIPHOCTD IPSAMOU U
wiockocTH. [lepneHauKynsp 1 HaKJIOHHAs. YTOJ MEXY PSIMBIMH.
YroJs Mexay IpsMOM M TUIOCKOCTBIO. JIBYIpaHHBIN yroJl. Yol Mexay
IJIOCKOCTSIMU.

[IepneHMKYISIPHOCTB IBYX ILUIOCKOCTEH. ['eoMeTprdeckue
npeodpazoBaHus mpoctpancTBa. [lapamnensubiil nepeHoc. CuMmMeTpust
OTHOCHUTEIBbHO MJI0cKoCTH. [lapanienbHoe NpoeKTHpOBaHuUE.
N300pakeHne npocTpaHCTBEHHBIX QUIYP.

IIpakTHYecKue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuti) no uzyuenHvim memam. Ycmuwiii
onpoc.

Paznen KomOuHaTOpHKAa, CTATHCTHKA M TEOPHUS BEPOATHOCTEH

Tema 4.
KomOunaTopuka.
DJIeMeHTbI
KOMOUHATOPUKH

Conep:xanue y4yeOHOro marepuaja

OcHoBHbIE IOHATHS KOMOMHATOPUKH. 3a/1a4il Ha MOJICYET YUCIIa
MEepEeCTAaHOBOK. 3aJ]a4 Ha MOJCYET YKcia pa3MelIeHr. 3agauu Ha
nojcyet uncia couetanuii. ®opmyna 6mHoma Hetorona. CoiicTBa
OmHOMHUHANBHBIX KOddunmrenToB. Tpeyroapauk [lackans. [IpaBuna
komOuHatopuku. [IpaBumno cnoxenus. [IpaBuno ymHoxenus. [IpaBuio
BKJIIOUEHUSA-UCKITIOYCHHUS.

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adaruil) no uzyueHHvim memam. Ycmuwiii
onpoc.

Pa3znes I'eomeTpus

Tema 5
Koopaunatsl u
BEKTOPbI

Copep:xaHue y4eOHOro MmaTepuaja

[IpsimoyrombHast (AekapToBa) CUCTEMA KOOPAUHAT B IPOCTPAHCTBE.
Bektop Ha mnockoctu. CBOMCTBA BEKTOPOB Ha MJIOCKOCTH. CBA3b
MEXy KOOPAMHATAMU U BEKTOpaMH. Y paBHEHHE NIPSIMON. Y paBHEHHE
cdepsl. YpaBHenue miockoctu. CepennHa otpeska. Bekropsl B
npocrpancTtse. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cllo’keHHE
BEKTOPOB. Y MHOKEHHUE BEKTOpA Ha 4UCIIO. Pa3noxeHue BeKTopa 1no
HaIpaBJICHUSAM. YT0JI MEXIy IByMs BeKTopaMu. IIpoekius Bekropa
Ha ocb.Koopaunats! Bekropa. CkansipHOE IPOU3BEIECHUE BEKTOPOB.
CBolicTBa CKaJIsPHOTO IPOU3BEIEHUS BEKTOPOB.

KonTposnbsHast pabota Ne2.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouek-3adanuii) no uzyyeHHviM memam. Ycmmuiii
onpoc.

Pa3znen Aaredpa

Tema 6. OcHOBBI

Conepxxanue y4eOHOro Marepuasa
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TPUTI'OHOMETPHUH.

Tema 6.1
OcHoBHbIE
MOHSTHS.
OcHoBHBIE
TPUTOHOMETPHYECK
He TOkK/1eCcTBa.
IIpeodpa3oBanue
NMPOoCTeHIIUX
TPUTOHOMETPUYECK
HX BbIPa’KEHHH.

N3mepenue yruos. [lepeBon u3 rpagycHOM MephI yIia B paJuaHHyIO U
oOpartHo. BpamarensHoe nBuxenne. Beranciaenue koopauHar
HEKOTOPBIX TOUEK OKPYKHOCTH. OIpeieIeHe OCHOBHBIX
TPUTOHOMETPUYECKUX ornepanuid. @opMyiibl npuBeacHUs. PopMylIbl
oaHoro apryMmenTa. @opmyisl cinoxenus. @opMyiibl ABOMHOTO
aprymenTa. @opmyIbl IOJOBUHHOTO aprymeHnTa. ®opmynbl CyMMBI U
pasHoctu. [IpeoOpazoBanue BeipaxkeHuid. CBoiicTBa U rpaduk
¢ynkuuu cunyc.Ilocrpoenue rpaduka ¢pynkinum cunyca.CBoiicTBa n
rpaduk ¢pynkuuit kocunyca.lloctpoenne rpaduka GyHKIUN
xocunyca.CBoiicTBa u rpaduk QyHKImiA TaHreHca. CBOICTBa
rpaduk ¢pyHkuuii koranrenca. [IpeoopaszoBanue rpadukos
TPUTOHOMETPUUECKUX (PYHKLIUN

Tema 6.2
Tpuronomerpuyec
KHe YPABHEHUS U
HepaBeHCTBa

ApKcuHyc, apKKOCHHYC, apkTaHreHc. Haxoxnenue 3HaueHui
apKCHHYCa, apKKOCHHYCa, apkTaHreHca. CTaHIapTHbIE peIIeHUs
ypaBHeHUH. YacTHBIE Cilydan JUIsl PEIICHUs IPOCTEHIINX
ypaBHeHUH. AnreOpandeckue mpeoOpa3oBaHusl TPUTOHOMETPUUECKUX
ypaBHEeHUH. TpUroHomMeTpruyecKkueHepaBeHCcTBa. Perenue npocrenmmx
TPUTOHOMETPUYECKUX YpaBHEHH. Perienre ypaBHeHU METOI0M
3aMEHBbI IEPEMEHHOU

[Tonmxenne nopsiika ypaBHeHus. Mcnone3oBanue
TPUTOHOMETPHUUECKUX (POPMYIT CII0KEHUS U CIEICTBUIN U3 HUX.
OnHOpoaHBIE YpaBHEHUS.

KontponbHas padoTa No3

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kxapmouex-3adanuii) no uzyuennvim memam. Ycmuwiii
onpoc.

Tema 7. ®yHKuNM
u rpadpukm.
Crenenneble,
NoKa3areJibHbIe,
JorapupmMuyeckue
"
TPUTOHOMETPHYECK
ue PyHKUMH.
OopaTtHble
TPUTOHOMETPHYECK
e PyHKUMHU

Conep:xanue y4eOHOro MmaTepuaJja

Oynkiuu. O61acTh ONMPEISICHUS ¥ MHOYKECTBO 3HAYCHU .
Haxoxnaenue o6mactu onpe/iesieHus U BbIUMCICHUE 3HAaYeHHH
¢dbynakuumii. CniocoOsl 3aganus GyHkiuu. ['paduk GyHKIAA.
Hccnenoanue dynkimu mo ee rpaduky. CBoricTBa PyHKITHIA.
YeTHOCTh U HeUeTHOCTh PyHKIMH. OrpaHMueHHOCTh ()YHKIIH.
[Tepuoguanocts GyHKIIMH. MOHOTOHHOCTh (DYHKIIHA. DKCTPEMYMBI
¢byukuii. HanGonpiee u HauMeHsblee 3Ha4YeHUsS PYHKIUH.
I'padmueckas untepnperanusa. ApudgmMeTuyecKue ornepauu Hal
¢byuakiusamu. [puMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH. JInHEHHbIE
¢byakiun. MuorouneHHsie GyHKIMHU. ParmonanbHbie (yHKIHH.
Crenennsie GpyHKIIUU ¢ APpOOHBIM MoKazareraeM. OCHOBHbBIE
TpuroHoMmerpuueckue GyHkiuu. [lokasarensHbie U gorapudmuyeckue
¢ynkuuu. O0paTHble QYHKIUH.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouek-3adanuii) no uzyyeHHviM memam. Y cmmuiii
onpoc.

Pazgea I'eomerpus

Tema 8.

\ Coaepikanue yueOHOro MaTepuajia
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MHoOrorpaHHuKHU U
KpYyIJible TeJia.

[IpoctpaHcTBO U €ro XxapakTepucTuku. IIpocTpancTBEHHBIE TENA.
Mpmuororpannuku. [Ipusma. [lapamienenunen. Iupamuna, eé

Tema 8.1 JJIEMEHTBHI.

MHOrorpaHHHuKHU

Tema 8.2 [Ipssmoit tunuHAp, ero 3inemMeHTsl. [IpsAMoi KOHyC, €ro 3JIEMEHTHI.
Tena n Yceuénnslit konyc. Ceuenus xonyca. [lap. Chepa.

MOBEPXHOCTH

BpallleHus

Tema 8.3 O6bem u ero usmepenue. Enunuiel usmepenus: oobema. O0bemMbl
HN3mepenus B MHOTOTpaHHUKOB. OOBEM U MJIOLIAAb TOBEPXHOCTH KyOa. O0beM U
reoMeTpuM TUTOIIA/Ih TIOBEPXHOCTH Napaenenumnena. O0beM H Iiomaib

MMOBCPXHOCTHU ITPU3MEIL. O0BeM u rmiomaab NOBEPXHOCTH MUPaAMH/IbI.
O6bembl Ten BpamieHust. O0beM U IIJI01A (b TOBEPXHOCTH IIapa.
O6bem U TIoIIaAb MOBEPXHOCTH KoOHYca. OObeM U TUIONIAb
MOBCPXHOCTHU UIIUHAPA.

KonTtposabHas pabora Ne4

IIpakTHYecKue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyuenHvim memam. Ycmuwiii
onpoc.

Paznen Hauayia MmaTeMaTH4ecKOro aHaJIu3a

Tema 9.
ITocaenoBaTeabHOC
TU. [IponzBoanas.

Copep:xaHue y4e0HOro MmaTepuaja

Yucnossle nociienoBarelbHOCTH. CHOCcOOBI 3a1aHNUA U CBOIICTBA
YUCIIOBBIX NOCienoBaTenpHocTel. [Ipupaiienue aprymenra u
¢dbyakuun. Onpenenenne mpou3BoaHON. DopmyTbl
muddepenurpoanus. PopMysbl CyMMbl U Tpou3BeaeHs. DOpMyIIbI
YMHOeHUS (YHKIIMU HA 4UCiIo U 9acTHoro. {uddepenumpoBanne
cnoxHbIX QyHKuud. [IpousBoaHas nmokazareabHON (YHKIIHH.
[IpousBoanas norapudmuueckon Gyakuun. [IpousBoHas crerneHHON
¢dbyakuun. ['eomeTprdeckuii CMBICT TPOU3BOAHON. MeXaHUYeCKU
CMBICIT TPOU3BOAHON. MeToa nHTepBaioB. JlocTaTouHbIN MPpU3HAK
BO3pacTanus, yosiBaHus ¢pyHkuuu. McciaenoBanue HeMpepbIBHOM
(yHKIIMY HA MOHOTOHHOCTS. [Ipr3HaKu MaKkCMMyMOB, MUHUMYMOB
¢bynkun. OTbICKaHUE TOYeK dKcTpeMyMa pyHkiuu. Hanbonbinee u
HauMeHblIee 3HaueHue QPyHkuu. Cxema uccienoBaHus GyHKIUH.
[TocTpoenue rpadgukoB GyHKIUH.

KontponbsHas pabora Neb5

IIpakTH4ecKkue 3aHATHUA:
Pewenue 3a0au (kapmouex-3a0danuii) no uzyueHHviM memam. Ycmmoiii
onpoc.

Tema 10.AnTerpan
1 ero NpuMeHEeHHe.
IlepBooGpa3nas n
HHTErpaJl.

Conepxanue y4eOHOro Marepuasa

Omnpenenenue nepBoodpazHoil. OCHOBHOE CBOWCTBO NEPBOOOPA3HOI.
Tpu npasuna BeluncaeHus nepsooodpaznoil. Murerpan.3amaya o
IUIONIaM KPUBOJMHENHOM Tparnenuu. M3mepenne mioniany.
Axcuomsl mnomaau. @opmyna Hetoton-Jleitbnuna. Beraucnenue
IJIOLIAIeH KPUBOJIMHENHBIX Tpanenui. IIpoctpancTBeHHbIE TENA.
3anaua 00 oObeMe NPOCTPaHCTBEHHBIX Ted. VHTerpanbHas popmyna
o0bema. BriBo n3BECTHBIX (hOPMYIL.
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IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyueHHviM memam. Y cmmuoiii
onpoc.

Paznen KOMﬁI/IHaTOPI/IKa, CTAaTUCTUKA U TCOPpUsl BGPOHTHOCTeﬁ

Tema 11.
DJIeMeHThI TeoOpuu
BEPOSITHOCTEI.
DJIeMeHTbI
MaTeMaTH4YeCKO
CTATHCTHKHU

ConepxxaHue y4eOHOro MarepuaJja

CoObiTue. BepositHOCTh cOObITHA. C10’KEHUE U YMHOKEHUE
BeposiTHocTel. [lonaTHe 0 HE3aBUCUMOCTH COOBITUH. [{ucKpeTHas
CllyJaiiHasi BETMYMHA. 3aKOH PACTIPECIICHHS JUCKPETHON CIIydaitHOM
BennuuHbl. [lonarue o 3akone Oonpiux uncen. [IpeacraBnenue
naHHbIX. ['eHepanbHast cOBOKYNHOCTh. Bribopka. Cpennee
apudmernyeckoe. Meaunana. 3agaun MaTeMaTHYECKON CTATUCTHKHU.

IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuti) no uzyuenHvim memam. Ycmuwii
onpoc.

Pazgen Auredpa

Tema 12.
YpaBHeHusi u
CHCTEMBI
YPaBHEHHI.
HepageHncrsa.
Hcnoab3oBanue
CBOWMCTB U
rpagpuxkoB
dyHkuuii mpu
pelieHuun
YPAaBHEHUI U
HEPaBeHCTB.

Conepxxanue yueOHOro Marepuaja

VYpaBHEHHUs U CUCTEMBI ypaBHEHUH. JINHEHBIE U KBaIpaTHBIE
YPaBHEHUS U CUCTEMBbI ypaBHEHNW. PallioHanpHble ypaBHEHUS U
CUCTEMBI ypaBHEHHW. MppaliuoHaIbHBIE YPABHEHHS M CUCTEMBI
ypaBHeHul.[loka3aTenbHbIe ypaBHEHUS U CUCTEMBI YPABHEHU.
TpuroHomeTprdecKkue ypaBHEHHs U CUCTEMbI YPABHEHUH.
HepasenctBa. PanmonanbHble HepaBeHCTBA. MppalnmoHaibHbIE
HepaBeHCTBa. [lokasarenpHble HEPaBEHCTBA. TPUTOHOMETPUYECKHE
HEPAaBEHCTBA. PaBHOCHIIBHOCTh YPAaBHEHMI, HEPABEHCTB U CUCTEM.
OCHOBHBIC ITIPUEMBI UX PEIICHUA. Pa3nokeHne Ha MHOKHUTEIIH.
Brenenue HoBbIX HensBecTHBIX. [loacranoBka. ['paduueckuii MmeTo .
KonTtponrHas padborta Ne6

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adaruii) no usyueHHvim memam. Ycmuwiii
onpoc.

6. TEMATUYECKOE INTAHUPOBAHUE 110 YYEBHOMY

MHNPEJIMETY
No HaumeHoBaHue pa3jgesoB u TeM Bcero Jleknun IMpakTnyecku
wn € 3aHATHA
1. BBenenue 2 1 1
2. AnreOpa u Hauana aHanu3a 101 30 73
3. I'eomerpus 60 25 53
4 BeposTHOCTB A CTAaTHUCTHKA, 19 10 16
JIOTUKa, Teopusi rpadoB U KOMOMHATOPUKA
Hroro 209 66 143
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[Ipu peanuzanuu copepkanusi 0011e00pa30BaTEILHOIO YYEOHOTO MpeIMeTa

OVIL.0O3Marematuka B mpenenax ocBoeHust OIIOII CIIO na 6a3e OCHOBHOTO

o01iero oOpazoBaHus ¢ MoJdydyeHUeM cpeanero oomero oopazosanus (IIIIKPC):

Buja yueoHoi padoTbi O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI 226
Oobs13aTesibHAs ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 226
B TOM YHCJIE:
JCKITUU 66
MPaKTUYECKHUE 3aHITH 143
Y4eOHBIM TIJIaHOM HE
J1a00paTOPHBIC 3aHATHUS
MPEAYCMOTPEHO
KonTponpsHbie paboThI 3
Y4eOHBIM IIIaHOM
CamocTtosTtenbHas paboTa 00yJaromerocs
HE MPETyCMOTPEHO
Koncynprarmmn 2
IIpomexxyTounasi arrecranusi B popMe 3K3aMeHa 12

7. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanme MaTepHAJIbLHO-TEeXHUYECKOH 0a3bl, HEO0OXOauMOM JJIA

OCyIIeCTBJIEHUSI 00Pa30BaTeIHLHOI0 MPoIecca

Ne | HaumenoBanue cnenuajbHBIX
II/I1 | IOMeIlleHUH M MOMeIleHu | JJIs1
CaMOCTOSITEJIbHOM PadoThI

OCHALLIEHHOCTD CHEIHAJLHBIX IOMEeHu 1
MOMeIIeHUH JIs1 CAMOCTOATEIbHO padoThI

Kabuner MaTeMaTUKH JUIs °
1. |mpoBeacHUS KOMOMHHUPOBAHHBIX °
(JIEKIIMOHHBIX), TPAKTHYECKUX °

3aHATUN, KOHCYJITUPOBAHUS
MIPOMEKYTOUHOM aTTECTAllUU.
416200, ActpaxaHckasi 001acTh,
EHoTaesckuit paiioH, c.

EnotaBka, yn.UnuepuHa, 23 «A»

Aynurtopus Ne 54

CTYACHTOB, TCKYIICI'O KOHTPOJIA U °

KomriekT yueGHoM Mebenu

[lepeHOCHOM MYyIbTUMEIUINHBIN KOMIUIEKT
Joctyn k “tHPOPMAITHOHHO —
TEJIEKOMMYHUKAIIMOHHOMU ceTu «HTepHeT»
Mopenu reoMeTpudeckux GUryp, HUPKYIb,
TPaAHCTIOPTUP, TUHEIKA, TAOIHIIBI U MJIAKATHI 110
TeMaM MpeaMera

7-Zip GNU OTKpBITOE JTUIIEH3UOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OtkpbiToe
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nuneH3nonHoe cornamenue GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General
Public License, version 2.1 or later.
beccpouno

KasperskyEndpointSecurity. Jlunensus
nerctByet 10 16.03.2024

Yandex 6paysep. becruiatHoe nporpamMmHoe
obecrnieuenue. beccpouHo

2 | bubnuoTeka, YNTAIBHBIN 3471

Kommnnekr yueOHo# Mebenun

[IepeHOCHOM MYIIBTUMEIUNHBIN KOMIUIEKT
Joctyn Kk “HPOPMAITMOHHO —
TEJIEKOMMYHUKAIMOHHOMU ceTn «HTepHeT»

3 aBTOMaTH3UPOBAHHBIX pabOYMX MECTa,
CTOJ - 4 T,

CTyn — 8 WT.,

[Tonkmrouenue k cetn MHTEpHET

1 o0ecreueHre TOCTyIIa B AJICKTPOHHBIN MOpTa

YHHBEPCHUTETA U K DIIEKTPOHHBIM OHOINOTEYHBIM
cucTeMaM

7-Zip GNU OTKpbITOE JUIIEH3HOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OtkpsiToe
nmuneHsuonHoe cornamenue GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General Public
License, version 2.1 or later.  Beccpouno
KasperskyEndpointSecurity.
JInnensusineiicreyerno 16.03.2024

Yandex Opayzep. becruiatHoe mporpaMmHoe
obecrieuenune. beccpouno

7.2.Pexomenayemas gutepatypa (u3 ¢eaepajibHOro nepevyHs)

a) OCHOBHAas yueOHas JuTeparypa:

1. Marematuka. Anrebpa v Hadajla MaTeMarudeckoro anammsa. 10 xiacc.

VYriy6neHHbI ypoBeHb. YueOHuk - Mep3nsk A. I'., Homuporckuii JI. A., [Tonskos
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B. M.; moxn penmakuuen Ilomoneckoro B. E.. M3narensctBo Ilpocsemenune— M.
2021r.

2. Marematuka. AnreOpa v Hayajla MaTeMaTHUyecKoro aHainmusa. 11 kiacc.
VYrny6nenHbil ypoBeHb. YueOHuk - Mepsisik A. I'., Homuposckuii JI. A., ITonsikos
B. M.; moxn penmakuuen Ilomonsckoro B. E.. M3nparensctBo Ilpocsemenune— M.
2021r.

3. Maremartuka. ['eomerpus. 10 kiacc. YrinyOneHHbIH ypOBEeHb. Y YeOHUK
- Mepznsak A. I'., Homuposckuii JI. A., IlomskoB B. M.; mox penakiuei
[Togonsckoro B. E.. U3narensctBo [Ipocsemenne— M. 2021r.

4, Maremartuka. ['eomerpus. 11 kiacc. YrinyOneHHbIH ypoBeHb. Y YeOHUK
- Mepznsak A. I'., Homuposckuii JI. A., IlomskoB B. M.; mox penakiuei
[Togonbckoro B. E.. U3narensctBo [Ipocsemenue— M. 2021r.

0) 1oMOJIHUTEIBLHAS yueOHas JuTeparypa (B T.4. CJI0BaApH)

1. Anre6pa u Hauana MaremaTudeckoro aHanmsa. 10-11 kmaccel. (0a30BbI U
yray6neHHsiit ypoBan) — AnumoB ALILL., Konsrun FO.M. u ap.

2. 'eometpus. 10 — 11 knaccel. ba3oBbiii U yriryOJeHHBIN ypOBHHU. ATaHACSH
JI. C., Byty30B B. ®@., Kagomues C. b.

B) NlepeYeHb Y4eOHO-METOANYECKOro o0ecrneyeHus :

1. Y4eOHo-MeToIMUecKnii KoMIUIeKC 1o yuyeOHomy mpeamety OVII.03

Marematuka.

I') HHTEPHET-PecypcChbl:

1. www. fcior. edu. ru (MadpopManmoHHBIE, TpPEHUPOBOYHBIE U
KOHTPOJIbHBIE MaTEPHUAaJIbl).

2. www. school-collection. edu. ru (EmuHas KOJUICKIIMH IU(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

1) 3JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI:

1. DnexTpoHHO-0uOIIMoTeuHascucteMa«lPRbooks»

(http://www.iprbookshop.ru/)

2. OO0pazoBarenbHO-U31ATEIBCKUI LEHTP «AxanemMusy
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http://www.iprbookshop/

(http://www.academia-moscow.ru /)

3. DnekrponHas oopa3oBateibHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTH OPTAHU3ALIUUA OBYYEHMUSI 110
YYEBHOMY ITPE/METY JJIsI UHBAJIMAOB U JIUII C
OI'PAHUYEHHBIMHA BO3ZMOKHOCTSAMMHU 310POBbSI.

Jns oOywarommxcss M3 YWCIa HWHBAIUIAOB W JIMIl C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0pPOBbsi Ha OCHOBAaHMHM THCHBMEHHOTO 3asBJICHUSI Y4YCOHBIM
npeamer OVIL.0O3 Marematuka peanuzyercss ¢ y4€TOM  OCOOEHHOCTEH
NCUXO(U3UYECKOTO Pa3BUTHUS, WHIWBHUAYAJIbHBIX BO3MOYKHOCTEH M COCTOSHUS

3JI0POBBAI.

9. KOHTPOJIb U OLUEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

NNPEIMETA
Pe3ynbrarer oOydeHust Kon | IIposeps DOopMBI U METOBI KOHTPOJIS U OLICHKH
(TMYHOCTHBIE, IPEMETHBIE, | PE3y eMbIe pEe3yNbTaTOB OOyUEHUS
METaInpeIMETHBIC) JIbTa | yMEHU: Tekyiuii KOHTPOJIb [Tpomexyroun
TOB | W 3HAHUS as aTTecTalus

JAUYHOCHHbLE
JIP1 oco3Hanue JIPI | 31,32, 35 | llpakmuueckue 3ansmus 6 Drzamen
00yJaroIuMucs V1, V2, | popme pewenus 3aoau,
POCCHICKOM IpaXkaaHCKOM V3, V4, BbINOJIHEHUS. KOHMPOJIbHBIX
HACHTUYHOCTH; V5, Ve, pabom, kapmouek-3a0aHutl,

V7, V8 YCMHO20 onpoca
JIP2 TOTOBHOCTB K JIP2 | 31,32, 35 | llpakmuueckue 3ansamus 6 Dxzamen
CaMOPa3BUTHIO, VI1,V2, | ¢popme pewenus 3adau,
CaMOCTOSITEIbHOCTH U V3, V4, BbINOJIHEHUSL KOHMPOAbHBIX
CaMOOIIPEICTICHUIO V5, Ve, pabom, kapmouek-3a0anuil,

Y7, V8 YCMHO020 onpoca.
JIP3 mannuune motuBanuu Kk | JIP3 | 33,34 Ilpakxmuueckue 3ansamusi 6 Dxzamen
00y4YeHHUIO U JINYHOCTHOMY V2, V2, | ¢popme pewenus 3aoau,
Pa3BUTHIO V3, V4, BbINOAHEHUS KOHMPOIbHbLX

V5, V6, | pabom, kapmouek-3adanuii,

Y7, V8 YCMHO020 onpoca.
JIP5 roTOBHOCTB U JIP5 | 32, 33, Ipaxmuueckue 3auamus 6 Dxzamen
CIOCOOHOCTh 35 @opme pewenus 3a0ad,
oOyyJaronuxcs Y2, V2, | evinoanenuss KOHMpoOaAbHbIX
PYKOBOJCTBOBAThLCS V3, V4, | pabom, kapmouex-3a0anui,
chopMUpPOBaHHO V5, V6, | yemnoeo onpoca.
BHYTPEHHEHN NO3ULIUEN V7, V8
JIMYHOCTH, CUCTEMOU
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IIEHHOCTHBIX OpI/IeHTaI_II/IfI,
IMO3UTUBHBIX BHYTPCHHHUX
yOSKICHHIA,
COOTBETCTBYIOLIUX
TpaAUIUOHHBIM LIECHHOCTAM
pPOCCUNCKOro 00111eCcTBa

JIP6 pacmiupenue JIPG6. | 31, 32, llpakmuueckue 3anamus 6 | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6. | 33, 34, ¢opme pewienus 3a0au,
OTIBITA JICATEITHHOCTH B 1 35 8bINOIHEHUSL KOHMPONbHBIX
IpoLecce peanu3anuu V2, V2, | pabom, kapmouek-3adanuil,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemnoeo onpoca.
BOCIIUTATEIbHOMN V35, Ve,
NEITEILHOCTH, B TOM YHCIIE y7 V8
JIP6.1 chopMUpOBaHHOCTH
rpak JaHCKOM MO3ULINHU
oOydaronierocs Kak
aKTUBHOTO U
OTBETCTBCHHOTO WICHA
pOCCHUICKOTO 001IIeCTBa
JIP6 pacmmpenue JIP6. | 31, 32, IIpakmuueckue 3anamus 8 IK3amen
YKU3HEHHOTO OTIbITa 1 JIP6. | 33, 34, ¢opme pewrenus 3a0au,
OTIBITA JICATEITHHOCTH B 4 35 8bINOIHEHUS KOHMPOTbHBIX
MPOIIeCcCe peaTn3aiuu V2, V2, | pabom, kapmouek-3aoanuti,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemuozo onpoca.
BOCHUTATEILHOMN V5, Ve,
JIEITEILHOCTH, B TOM YHCJIC V7. V8
JIP6.4 roTOBHOCTB
MIPOTUBOCTOATH UCOTOTHH
AKCTPEMH3MA,
HaI[MOHAJIU3MA,
KceHogoouu,
JTUCKPUMMHALIUY TIO
COLIMANIbHBIM,
PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAIILHBIM MTPU3HAKAM;

JIP6. | 31,32, Ilpakxmuueckue 3ansamusi 6 IK3amen
JIP6 pactmpenne JIPG. | 33, 34, popme pewenus 3adau,
KU3HCHHOT'O OTIBITA 1 9 35 BbINONHEHUSL KOHMPOILHBLX
OIIbITa NEATCIILHOCTH B V2, V2, | pabom, kapmouex-3adanui,
Tipoliecce peausaiin. V3, V4, | yemnozo onpoca.
OCHOBHBIX HaIpaBlIEHUH V5, V6.
BOCITUTATENBEHOM V7, V8

JIeITeILHOCTH, B TOM YHCJIE
JIP6.9 nennocTHOE
OTHOIIICHHUE K
roCyAapCTBEHHBIM
CUMBOJIaM, UCTOPUYECKOMY
Y IPUPOTHOMY HACJEANIO,
MaMsSITHUKaM, TPaJAuLIHsIM
HapooB Poccun,
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NocTHXeHusM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYAE;

JIP6. | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacmmpenne JIPG. | 33, 34, popme pewenus 3a0au,
KA3HCHHOT'O OTIBITA 1 13 35 BbINOJIHEHUS KOHMPOIbHBIX
OHbITa NCATCILHOCTH B V2, V2, | pabom, xapmouex-3adanuii,
Tporecce peanusannu. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIIPABJICHHUI Vs, V6,
BOCITMTATENHEHOM V7. V8
JEATENEHOCTH, B TOM YHCIIE
JIP6.13 cniocobHOCTH
OLICHMBATh CUTYALUIO U
NPUHUMAThL OCO3HAHHBIE
PEIIEHNUs, OPUEHTUPYSCH HA
MOPaJIbHO-HPABCTBEHHEIE
HOPMEI ¥ [IEHHOCTH;

JIP6. | 31, 32, llpakmuueckue 3ansamus 6 Oxzamen
JIP6 pacmmpenne JIPG. | 33, 34, popme pewenus 3a0ay,
KA3HCHHOT'O OTIRITA 19 35 BbINOJIHEHUS KOHMPOIbHBIX
OIbITa NEATCIBHOCTH B V2, V2, | pabom, xapmouex-3adanuii,
TIpOLECCE peannsaiin. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIIPaBJICHUIH V5, V6,
BOCIIUTATCIIBHON y7} \%3
JEATENBHOCTH, B TOM YHCIIE
JIP6.19 roToBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX
BUJIAX UCKYCCTBA,
CTPEMJICHHE MPOSBIIATH
KauecTBa TBOPUYECKOM
JAMYHOCTH;

JIP6. | 31,32, Ilpaxmuueckue 3ansamus 6 IK3amen
JIP6 pacuiupenne JIPG. | 33, 34, popme pewenus 3a0au,
KH3HCHHOT'O OTIbITa 20 35 BbINOJIHEHUS KOHMPOJIbHBLX
OIIbITa ACATCIBHOCTH B V2, V2, | pabom, kapmouek-3adanuii,
Tiporiecce peaiusatnn. V3, V4, | yemnoeo onpoca.
OCHOBHBIX HaITPaBJIEHHIA V5, V6,
BOCITMTATENLHOM V7. V8

JeATeIbHOCTH, B TOM YHUCIIe
JIP6.20 cpopMUpOBaHHOCTD
3JI0pPOBOTO M O€3011aCHOTO
oOpasa XHU3HH,
OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY
3J10pOBBIO;

38



JIP6. | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacuupenne JIPG6. | 33, 34, (popme pewenus 3aday,
KA3HCHHOT'O OTIRITA 1 26 35 BbINOIHEHUS. KOHMPOIbHBIX
OIIbITa ACATCIRHOCTH B V2, V2, | pabom, kapmouex-3adanuii,
TIpoLecce peainsaiin. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIPaBJICHUHT V5. V6,
BOCITUTATEILHOM V7 V8
NEeSITEIILHOCTH, B TOM YHUCJIC
JIP6.26 TOTOBHOCTH U
CIIOCOOHOCTH K
00pa30BaHUIO U
caMm000pa30BaHMIO Ha
MPOTSKEHUU BCEH )KU3HU;

JIP6. | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacuupenne JIPG6. | 33, 34, popme pewenus 3a0ay,
KA3HCHHOT'O OTIBITA 1 30 35 BbINOIHEHUS KOHMPOIbHBIX
OHbITa NCATCILHOCTH B V2, V2, | pabom, xapmouex-3adanuii,
TIpOTECCE pealnsaiii V3, V4, | yemnozo onpoca.
OCHOBHBIX HaIPaBJICHUH V5, V6,
BOCIIUTATCIIBHOU y7} A\
JESITEILHOCTH, B TOM YHUCJIC
JIP6.30 ymenue
MIPOTHO3UPOBATH
HeOIaronpusTHEIE
9KOJIOTHYECKHE
MOCJIEICTBUS
MpePUHIMAEMbIX
JNENCTBUM, IPEOTBPALIATh
uXx;
JIP6 pacuiupenue JIP6 | 31, 32, Ilpaxmuueckue 3auamus 6 IK3ameH
YKU3HEHHOTO OTbITA U JIP6. | 33, 34, ¢opme pewenus 3a0au,
OTIbITA JIEATEIHLHOCTHU B 32 35 8bINOIHEHUS KOHMPOIbHBIX
MpoIECcCe peann3aluu V2 V2, pabom, kapmouek-3a0aHutl,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemuozo onpoca.
BOCIUTATEILHOMN V5, Ve,
JIESITEILHOCTH, B TOM YHCJIE V7. V8
JIP6.32 chopMupOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U
0OIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JTUAJIOTe
KYIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B
MOJIUKYTHTYPHOM MUPE;
MemanpeomemHuole
MP1 ocBoeHHbIE MPI | 31, 32, Ilpakmuueckue 3anamus ¢ | Ik3amen
o0OyUaronuMucs 33, 34, dopme pewienus 3adad,
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MCKIPCIMETHBIC IIOHATHA

35

6bINOJIHEHUSl KOHNMPOJIbHbLX

U YHUBEpCAJIbHbIE YUeOHbIE V2, V2, | pabom, kapmouex-3a0anui,
neicTBUs (peryisiTUBHbIE, V3, V4, | yemnoeo onpoca.
II03HABATCIILHEIC, V5, Vo,

KOMMYHHMKATUBHBIE); V7, V8

YVIIAS, YVYIIIS,

YVIIAL13, YVIIA18S,

YVIIA22, VKO3, YKIS,

YKI6, VKIS, YKI11,

YP16, YPI10, VP17

MP2 crriocoGHOCTE UX MP4 | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
WCTIOJIb30BaHUS B 33, 34, ¢opme pewienus 3a0au,
MMO3HABATEIHHOU U 35 BbINOIHEHUS. KOHMPOIbHBIX
COIMAIBHOM MPAKTHUKE, V2, V2, | pabom, kapmouex-3a0anuti,
TOTOBHOCTB K V3, V4, | yemnoeo onpoca.
CaMOCTOSITEILHOMY V5, Ve,

IJTAHUPOBAHUIO U V7. V8

OCYILIECTBIICHUIO y4eOHOU

NESITEITILHOCTH,

OpraHu3anuy yueoHoro

COTPYIHUYECTBA C

MearoTMIeCKUMHU

pabOTHUKAMHU U

CBEPCTHUKAMH, K YU4aCTHIO

B ITIOCTPOECHUU

VHIUBUTyIbHON

00pasoBaTebHON

TPaeKTOpUU;

YVIIAL, YYIIA3, YVILIS,

YVIIA18, YKA2, YPAL,

YP2, YPAS, YPJI12

MP3 osmagenne HaBeikamMu | MP5 | 31, 32, Ilpaxmuueckue 3auamus 6 Oxzamen
y4eOHO- 33, 34, ¢opme pewenus 3a0au,
HCCIIEI0BATEIBCKOM, 35 BbINOJIHEHUSI KOHMPOJIbHBIX
MPOEKTHOM U COIMaIbHON V2, V2, pabom, kapmouek-3a0anuil,
JICITENbHOCTH; V3, V4, YCMHO020 onpoca.

YVYIA7, YYIII9, V5, Ve,

YVIIA12, YVYIIA21, YPO9, V7, V8

YPLI10

npeomemmnole

IIP1 Bnagenne MeTogamMu 1IP1 31, 32, | l[lpakmuueckue 3anamusl 6 IK3amen
JI0Ka3aTeJbCTB, 33, 34, | dpopme pewsenus 3adau,
AITOPUTMAMH PEIICHHUS 35 8bINOIHEHUS KOHMPOIbHBIX
3a/1a4y; yMEHUE V2, V2, | pabom, kapmouek-3adanuii,
¢dbopmynupoBathb V3, V4, | yemnozo onpoca.
OIIPENEICHUs], AaKCUOMBI U V5, Ve,

TEOPEMBI, IPUMEHSATD UX, V7, V8

MIPOBOJNTH JIOKA3aTEIbHbBIE

paccyXJIeHUs B X0Jie
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pelieHus 3a1ay;

YVIIA(MN)6,

YVIIA(MU)17,

YKJI(MN)3

[1P2 ymenue onepupoBats | [IP2 | 31,32, | [Ipakmuyeckue 3ansamus ¢ | IK3ameH
MOHSATUSAMHU: CTCTICHb 35 ¢opme pewenus 3adau,
qucla, JIorapuM 4ucia; VI, V2, | gvinonnenus KoHmponohvix
YMEHUE BBITIOIHATh V3, V4, | pabom, kapmouex-3adanuii,
BBIUHCIICHUE 3HAYCHUHN U V5, V6, | yemnoeo onpoca.
npeoOpa3oBaHus V7, V8

BBIPAXKEHUH CO CTEIIEHAMU

u jorapudmamu,

npeoOpa3oBaHust JpOOHO-

palMoHaIbHBIX

BBIPAKECHUM;

YVITI(MU)1,

YVIIA(MN)6,

YVIII(MI)10

[1P3 ymenue onepupoBare | [IP3 | 31,32, | [Ipakmuyeckue 3anamus 6 IK3amen
MTOHSATHSMH: 35 ¢opme pewenus 3a0au,
paloOHaNbHEIE, VI, V2, | seinonnenusi KonmponbHvix
HppaIoHaIbHEIE, V3, V4, | pabom, kapmouex-3adanuii,
MMOKa3aTelbHBIE, V5, V6, | yemnozo onpoca.
CTEIICHHBIC, V7. V8

norapudMudeckue,

TPUTOHOMETPUUECKHE

YpaBHEHHUS U HEPABEHCTBA,

UX CUCTEMBI;

YVIIA(MU)1,

YVIII(MN)6,

YVIII(MI)10

[1P4 ymenue onepupoBars | [IP4 | 31,32, | llpakmuueckue 3ansamus 6 IK3ameH
MOHATUSAMH: QYHKITUSA, 35 ¢opme pewenus 3a0au,
HerpepbIBHAs QYHKIINS, VI, V2, | seinonnenusi KohmponbHvix
MPOU3BOJIHAS, V3, V4, | pabom, kapmouex-3adanuii,
nepBooOpasHas, V35, V6, | yemnozco onpoca.
OTPEICIICHHBI UHTETPAIT, Y7, V8

yMEHHE HaXOHUTh
MIPOM3BO/IHBIC
ANIEMEHTAPHBIX (PYHKIIHH,
UCTIOJB3Ysl CIIPABOYHEIC
MaTepHalibl; UCCIEI0BaTh B
MPOCTEHIINX CITydasx
GyHKIIHM Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOoJIbIINE U
HauMEHbIIME 3HaYeHUs
(GyHKLUI; CTPOUTH
rpauKu MHOTOYJICHOB C
UCIOJIb30BAHMEM arllapara
MaTeMaTH4YeCKOTO aHaIN3a;
MIPUMEHSTH IPOU3BOIHYIO
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[IPY pEIICHUH 3319 Ha
JBUKCHHE; PEIIaTh
MIPAKTHKO-
OpPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOJIBIIINE U
HauMEHbIINE 3HAaUYEHNS, Ha
HaX0XJICHUE TyTH,
CKOPOCTH ¥ YCKOPEHHUS;
YVITI(MU)1,
YVITJI(MN)6,
YVITJI(MI)10

[IP5 ymenue onepupoBathb
MOHATUSMU: pallMOHATIbHAS
(GyHKIMS, TOKa3aTeNbHas
(GyHKIMS, cTENeHHas
byHKIHS,
norapudmudeckas
byHKIIAS,
TPUTOHOMETPUYECKHE
¢byHKIMY, 00paTHbIE
(GYHKIMY; yMEHUE CTPOUTH
rpaduKu U3y4eHHbBIX
(GyHKIMI, UCTIONB30BATh
rpauKy Mpu U3YICHUH
IIPOLIECCOB U
3aBUCUMOCTEH, MpH
pelIeHnH 3aa4 U3 APYrux
Y4eOHBIX MPEIMETOB U
3a7a4 U3 peajbHOU KU3HU,
BbIpaXkaTb (opMysaMu
3aBHCUMOCTH MEXIY
BEJIMUYUHAMU;
YYIIA(MU)1,
YYIIA(MN)6,
YYIA(MU)10

11P5

31,32,
35

Vi, V2,
V3, V4,
Y5, Ve,
V7,V8

Ipakxmuyeckue 3anamus 8
¢opme pewienus 3a0au,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmoueKk-3a0aHuti,
YCmHOo20 onpoca.

Dxzamen

[1P6 ymenue pemars
TEKCTOBBIC 3a7a41 Pa3HBIX
THTIOB (B TOM YHCJIC Ha
MPOIICHTHI, IOJIU U YacCTH,
Ha JIBIDKEHUE, paboTy,
CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 3aJIa41 U3
obnacTu yrnpaBieHHs
JIMYHBIMHM U CEMEHHBIMU
(buHaHCAMM); COCTABIATH
BBIPKEHUS, YPABHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI
0 YCIIOBUIO 33/1a4H,
HCCIIEIOBATh MOTYYCHHOE
pelIeHne U OLIEHUBATh
MPaBAOINOA00HOCTh
pE3yNbTaTOB;

1IP6

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUS KOHMPOIbHBLX
pabom, kapmouek-3a0anuil,
YCMHO20 Onpoca.

Drzamen
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VYIIAMI)11,
VYIIZI(MA)16,
VK(MU)4

[IP7 ymenue onepupoBarhb
MOHATHUSIMH: CpeJIHee
apupMeTHIECKOe, MeTHaHa,
HauboJIbIIee U
HaMMEHbIIIee 3HAYCHNUS,
pa3max, Iucrepcus,
CTaHJAPTHOE OTKIOHEHHE
YUCJIOBOTO Ha0Opa; yMEHUE
W3BIICKATh,
WHTEPIPETUPOBATH
uHpopmaluio,
MIPEJICTaBJICHHYIO B
Ta0nuIax, Ha JUarpaMmax,
rpadukax, oTpaxkarollyro
CBOMCTBA peabHBIX
MPOLECCOB U SIBJICHUI;
MPECTABIIATh
nH(}OpPMALIKIO C TOMOUIbIO
Ta0JIUL U AUarpaMmm;
HCCIIEI0BaTh
CTaTUCTUUYECKHUE JaHHBIE, B
TOM YHCJIE C IPUMEHEHUEM
rpau4ecKux METOJIOB U
JIEKTPOHHBIX CPEJICTB;
YVYIIA(MU)1,
YYIIA(MN)6,
YYIAMM)10

1IP7

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakmuyeckue 3anamus 6
¢opme pewienus 3a0dau,
8bINOTHEHUS KOHMPOJIbHBIX
pabom, kapmoueK-3a0aHuti,
YCmHOo20 onpoca.

Dxzamen

[TP8 ymeHue onepupoBath
MOHATUSIMU: CITy4alHbIN
OIIBIT U CITy4alHOE
coObITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS,
YMEHHE BBIYUCIIATH
BEPOSITHOCTH C
HCI0JIb30BaHUEM
rpaduyecKkux MeTo0B;
MIPUMEHSTH (POPMYIIBI
CJIOKE€HUS U YMHOKEHUS
BEPOSITHOCTEH,
KOMOMHATOpHbIE (PAKTHI U
(bOpMyITBI IPU PELICHUH
3a/1a4; OLEHUBATH
BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJIUYHHAMMU;
yYMEHUE TPUBOJAUTH
MIPUMEPHI POSIBICHUS
3aKOHA OOJIBIINX YKCEN B

1IP8

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUSL KOHMPOIbHBLX
pabom, kapmouek-3a0aHutl,
YCMHO20 Onpoca.

Drzamen
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MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSIX;
YVITI(MU)1,
YVITJI(MIN)6,
YVITJI(MI)10

[1P9 ymenue onepupoBathb
MOHATHUSMU: TOUKA, NpsAMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN yroJl,
CKpPEILMBAOIIHECS TIPSIMBIE,
[apajuIeIbHOCTb U
MEPIEeHIUKYJIIPHOCTD
MPSAMBIX U IUTOCKOCTEM,
YToJ MEeXAY IpSIMbIMU,
YTOJI MEXAY IPIMOMN U
IJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMHU, PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE MEeXIy
MPSIMBIMU, PACCTOSTHHUE
MEXY MIIOCKOCTSIMH;
YMEHHE UCII0b30BaTh PU
pEILIeHNH 3a]1a4 U3y4YEeHHbIE
(hakThl U TEOPEMBI
IUTAaHUMETPUH; YMEHHE
OIICHUBATh pa3Mephl
00BEKTOB OKPY>KAIOIIETO
MUpa;

YVIIA(MU)1,
YVIIA(MN)6,
YVITII(MI)10

11P9

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus 8
¢opme pewienus 3a0dau,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmoueK-3a0aHutl,
YCmHo20 onpoca.

Dxzamen

[TP10 ymenue onepupoBath
MOHATHIMHU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHUKA, KYO,
napajuiefienunes, npusma,
nupamuaa, purypa u
MOBEPXHOCTH BPAIICHHUS,
UWINHID, KOHYC, [Iap,
cdepa, ceueHus Gurypsl
BpAaIIeHHUS, TIIIOCKOCTb,
Kacaroascs cepsl,
HWJINHPA, KOHYCAa,
IUIOIIA/Ib TOBEPXHOCTH
MUPaMHU/IbI, IPU3MBI,
KOHYyca, IIMINHIPA,
wiomazas chepsl, 00beM
Ky0a, MpsIMOYTOJILHOTO
napauieNienumnenaa,
MIUPaMHU/IbI, IPU3MBI,
WINHPA, KOHYCAa, I1apa;
yMeHHUe U300paxarb

1IP10

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUSL KOHMPOTbHBIX
pabom, kapmouek-3a0aHutl,
YCMHO20 Onpoca.

Drzamen
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MHOTOTPaHHUKHU U
IIOBEPXHOCTH BpAIlICHHUS, UX
CEUEHUs OT PYKH, C
IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE pacro3HaBaTh
CUMMETPHUIO B
[IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh PaBUJIbHbIE

MHOTOTPaHHUKH;

YYIagMM)1,

YVYIIAMN)6,

YVYIAMU)10

[1P11 ymenue onepupoBats | [IP11 | 31,32, | [Ipakmuyeckue 3anamus ¢ | IK3ameH
TIOHSATUSMH: IBIDKCHHUE B 35 ¢opme pewienus 3a0au,
MIPOCTPAHCTBE, M0I00HbIE VI, V2, | svinonnenus koHmponohvix
¢burypsl B IpOCTPAHCTBE; V3, V4, | pabom, kapmouek-3adanuii,
HUCIIOJIB30BaTh OTHOIIICHUE V5, V6, | yemnozo onpoca.
IIJIOIIAJIEH TOBEPXHOCTEN U V7, V8

00BeMOB MOJOOHBIX QUTYP

MIPU PEIICHUHN 33/1a4;

YVYIIAMU)1,

YVITII(MN)6,

YVITII(MI)10

[TP12 ymeHue BBIYUCTATD IIP12 | 31,32, llpakmuueckue 3ansamus 6 Drzamen
reOMEeTPUYECKHE BETMUHHBI 35 @opme pewenus 3aoau,
(nmiHa, yro, Imiomasb, V1, V2, | eeinonnenusi KohmponbHvix
00BeM, IJIOIIATb V3, V4, | pabom, kapmouex-3adanuii,
MMOBEPXHOCTH ), UCTIOJIB3YS V5, V6, | yemuozo onpoca.
M3y4eHHbIE (OPMYITBI U V7, V8

METO/IbI;

YVIIA(MU)11,

YVIIA(MU)16,

YKA(MN)4

[1P13 ymenue onepupoBats | [IP13 | 31,32, | IIpakmuyeckue 3anamus 8 Ix3zamen
MOHATUSAMM: 35 ¢opme pewienus 3aoau,
MPSAMOYT0JIbHAsA CUCTEMA V1, V2, | ebinonnenusi KohmpoibHvix
KOOPJIMHAT, KOOPIMHATHI V3, V4, | pabom, kapmouex-3adanuil,
TOYKH, BEKTOD, V35, V6, | yemnozo onpoca.
KOOPJIMHATHI BEKTOPA, Y7, V8

CKaJISIPHOE TIPOU3BEICHHUE,
YToJl MEXIY BEKTOpaMH,
CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOpa Ha
YHCII0; HAXOIUTh C
MOMOIIIBIO U3YYEHHBIX
(bopMyn KOOPIMHATHI
CepeNHbI OTpE3Ka,
paccTosiHie MEXTY IBYMsI
TOYKaMHU;

YYII (M),
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VYTIJI(MI)6,
VYTIJI(MI)10

[1P14 ymenue BbIOUpaTh
MOAXO AU U3Y4CHHBIN
METO/T JUTSI PELICHHS
3aJlauM, pacro3HaBaTh
MaTeMaTH4ecKue aKThl U
MaTeMaTHYEeCKUE MOJICITH B
MPUPOHBIX U
OOIIIECTBEHHBIX SIBICHUSIX,
B UCKYCCTBE; YMCHHE
MIPUBOANUTH TIPUMEPHI
MaTeMaTHIEeCKUX OTKPBITHI
POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH.
YVYIIAMU)11,
YVYIIAMU)16,
YKI(MIN)4

1IP14

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakmuyeckue 3anamus 6
Gopme pewenus 3a0ad,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmoueK-3a0aHutl,
YCmHO20 onpoca.

Dxzamen

[TP15 ymenue onepupoBath
TIOHSATUSMH: OTIPEJICIICHHE,
aKCcHoMa, Teopema,
CIIeICTBHE, CBOICTBO,
MPU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE
(hopMYyTUPOBKH; YMEHHUE
dhopmyaupoBaTh 0OpaTHOE
Y TIPOTHBOTIOJIOKHOE
YTBEPKICHHE, PUBOIUTH
MPUMEPHI U
KOHTPIIPUMEPHI,
HCIIOJIb30BAaTh METOJ
MaTeMaTHYEeCKOM
WHJIYKITUH; TTPOBOIUTH
JI0OKa3aTeIIbHbIC
pacCyXJIeHUs TIPU PEIICHUH
3a7a4, OLICHUBATh
JIOTUYECKYIO MTPaBUIBHOCTh
pacCyXIeHNM;
YVYIIAMUN)1, YKI(MN)S,
YPA(MN)2 , YPJI(MN)3

IIP15

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

IIpaxkmuueckue 3ansamus 8
¢opme pewenus 3a0au,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmouek-3a0aHuti,
YCMHO20 onpoca.

Dxzamen

[IP16 ymenue onepupoBaTh
MOHATUSMH: MHOKECTBO,
MMOJIMHOKECTBO, OTIEPALINH
HaJl MHO>KECTBAMU; YMEHUE
HCIIOJIb30BATh TEOPETHKO-
MHOYECTBEHHBIU anmnapar
JUISl OTIMCAHMSI PEATTbHBIX
MPOLECCOB U SIBJICHUI U
MIpU PEILICHUHU 3a/1a4, B TOM
qHClie U3 JPYruX y4eOHBIX
MPEAMETOB;

YVITJ(MU)1,

1IPI16

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3ansmusi 6
¢opme pewienus 3aoau,
BbINOTHEHUS. KOHMPOJIbHBIX
pabom, Kapmouex-3a0anuii,
YCMHO20 onpoca.

Drzamen
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VYTII(MI)6,

YVITJI(MI)10

I1P17 ymenue onepuposars | [IP17 | 31, 32, | I[Ipakmuyeckue 3ansamus ¢ | OK3ameH
MOHATHAMHU: Tpad, CBA3HBIMI 33, 34, | popme pewenus 3adau,
rpad, nepeso, UK, rpad 35 8bINOIHEHUSL KOHMPONbHBIX
Ha MJIOCKOCTH; YMEHHE Y1V2, | pabom, kapmouex-3adanuii,
3a7aBaTh U ONIMCHIBATH V3, V4, | yemnoeo onpoca.

rpadbl pa3InIHBIMH V5, Ve,

cIIoco0aMu; MCI0JIH30BaTh V7, V8

rpadsl IpH PELICHUH 337134,

YVIII(MU)1,

YVITJI(MIN)6,

YVITJI(MI)10

[1P18 ymenue cBo60O1HO IIP18 | 31,32, | Ilpakmuueckue 3auamusi 8 | IK3ameH
OTIEPUPOBATH TTOHSATUSIMU: 35 ¢opme pewienus 3a0au,
coueTaHMe, MePeCTaHOBKA, VI, V2, | svinonnenus koHmponohvix
YHUCJIO COYETAHUM, YHUCIIO V3, V4, | pabom, kapmouex-3adanuii,
MepECTaHOBOK; OMHOM V5, V6, | yemuozo onpoca.
Hprorona; ymenue V7. V8

MIPUMCHSITh

KOMOUHATOpHbIE (aKThI U

pacCcyXJICHUS JUTS PEIICHUS

3aaq;

YVIIA(MU)1,

YVITII(MN)6,

YVIII(MI)10

[TP19 ymenune onepupoBate | [IP19 | 31, 32, | llpakmuueckue 3ansamus 6 IK3ameH
MOHSTUSAMU: HATYpAJIbHOE 33, 34, | popme pewenus 3a0au,
YHCIIO0, 1IEJI0€ YHCIIO, 35 8bINOIHEHUS KOHMPONbHBIX
OCTaTOK TI0 MOIYITIO, V1, V2, | pabom, kapmouex-3adanuii,
palMOHAIIBHOE YHCIIO, V3, V4, | yemuozo onpoca.
HppalMOHAIBHOE YUCIIO, V5, Ve,

MHO’KECTBA HATYpaJIbHBIX, V7. V8

LENbIX, PAllHOHATbHBIX,

JeCTBUTENBHBIX YHCEN,;

YMEHHE UCIIOJIb30BaTh

MIPU3HAKU JETUMOCTH,

HAaUMEHBIINNA OOLIUN

JeNUTENb U HauMEHbIIIee

oO11ee KpaTHOE, aJrOPUTM

EBxunna npu penieHuu

3a/1a4; 3HAKOMCTBO C

pa3IMYHBIMU

MO3UIIMOHHBIMU CHCTEMaMU

CUHCTICHHUS;

YVIII(MU)1,

YVITII(MN)6,

YVITJI(MI)10

ITP20 ymenue cBOOOIHO 1IP20 | 31, 32, | Ilpakxmuueckue 3anamusl 6 Oxzamen
ONEPUPOBATH MOHATUSIMU: 33, 34, | dpopme pewsenus 3adau,
CTETIeHb C IEJTbIM 35 8bINOIHEHUSL KOHMPONbHBIX
MoKasaresjaeM, KOPeHb V1, V2, | pabom, kapmouek-3adanuii,
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HaTypaJbHOW CTETIECHHU,
CTETICHb C PAIlHOHAITBHBIM
II0Ka3aTeyieM, CTCIICHb C
JIEHCTBUTEIILHBIM
(BeIIECTBEHHBIM)
IoKasaresem, Jjorapudm
YHUCIIa, CHHYC, KOCUHYC U
TaHT€HC MTPOU3BOJIHLHOTO
YHCIIa;

YVITI(MU)1,
YVIIAMUN)6,
YVITJI(MI)10

V3, V4,
V5, Ve,
V7,V8

YCmHOcO onpoca.

[TP21 ymeHue onepupoBaTh
MOHATHSIMH: TOXJIECTBO,
TOXKJIECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YPAaBHEHUH U
HEPaBEHCTB,
PaBHOCHJIBHOCTD
YpaBHEHUH, HEPABEHCTB U
CHCTEM, paliOHaIbHbIE,
UppalMoHabHBIE,
MOKa3aTeJbHbIE,
CTEIICHHBIE,
norapudMudeckue,
TPUTOHOMETPUYECKHUE
YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI; YMEHHE peIIaTh
YpaBHEHUs1, HEPABEHCTBA U
CUCTEMBI C [IOMOIIbIO
pa3InYHBIX IPUEMOB;
pemaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; PUMEHSTh
ypaBHEHUs, HEPABEHCTBA,
UX CUCTEMBI JIJISl PELLICHUS
MaTeMaTHYECKUX 3a/1a4y U
3a/1a4 U3 pa3IMuHbIX
obrnactell HAyKu U
pETBHOM XKU3HU,
YYIIA(MU)1,
YYIIA(MN)6,
YYIAMM)10

11P2]

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
Y7, V8

Ipakxmuyeckue 3anamus 8
¢opme pewienus 3adau,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmouek-3a0aHuti,
YCmMHO20 onpoca.

Dxzamen

I1P22 ymenue cBoOOIHO
OTIEepPUPOBATH MOHATHIMU:
rpaduk QyHKINH,
oOpartHast pyHKIHS,
KOMMO3UIUS (GYHKIUH,
TUHEWHas QYHKIMS,
KBaj[paTU4Hasi QyHKINS,
cTeneHHasi pyHKIHs ¢

1IP22

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipaxmuueckue 3anamus 6
@opme pewienus 3aoau,
BbINOTHEHUS. KOHMPOJIbHBIX
pabom, Kapmouex-3a0anui,
ycmuo2o onpoca.

Drzamen
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LEJIBIM [TOKa3aTeleM,
TPUTOHOMETPHUYECKHE
¢byHKIMu, 0OpaTHBIE
TPUTOHOMETPHUUYECKHE
(byHKIMY, TOKa3aTeNbHAS U
norapuMuIecKas
(GyHKIMT; yMEHHUE CTPOUTH
rpaduKu GyHKIHH,
BBITIOJTHATh
npeoOpa3oBaHus TpapUKOB
(b yHKIIWIA;

YMEHHE HCII0JIb30BaTh
rpaduku QyHKUUN 115
W3yUYEHHsI POLIECCOB U
3aBUCHMOCTEHN IIPU
peleHnn 3a1a49 U3 APYrux
y4eOHBIX MPEAMETOB U U3
peabHOM )KU3HU;
BBIpaXKaTh GopMyIaMH
3aBHCUMOCTH MEXITY
BEJIMYNHAMH,

yMeHHE CBOOOTHO
OTIEPHPOBATH TIOHSATHSIMU:
YETHOCTh (PYHKITUH,
NEPUOJANYHOCTD (PYHKLIUH,
OTPAaHUYEHHOCTh (PYHKITUH,
MOHOTOHHOCTbH (DYHKIIUH,
IKCTpEMYM (G YHKIIHUH,
HauOoJIbIIeE U
HauMEeHblIee 3HAYCHUs
(GYHKIMY HAa IPOMEKYTKE;
yYMEHHUE MPOBOJUTH
ucclieloBaHue (PyHKINH;
YMEHHE UCII0JIb30BaTh
CBOMcTBA U rpaduKu
GyHKUUH 1715 pelieHus
ypaBHEHUH, HEPABEHCTB U
3aJau Cc napaMmeTpamu;
n3o0pakaTth Ha
KOOPAMHATHOM IJIOCKOCTH
MHO’KECTBA PELICHUN
ypaBHEHUH, HEPAaBEHCTB U
UX CUCTEM;

YYIIA(MU)1,
YYIIA(MN)6,
YYIAMM)10

I1P23 ymenue cBoOOIHO
OTIEPUPOBATH MOHIATUSIMH:
MI0CJIEZI0BATEIBHOCTB,
apuQmeTHuecKas
MPOTPECCHs,
reoMeTpudecKkas

1IP23

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
Y5, Ve,

Ipakmuueckue 3ansamusi 6
¢opme pewienus 3adau,
BbINONIHEHUS KOHMPOIbHBIX
pabom, kapmouex-3a0anui,
YCmHo20 onpoca.

Drzamen
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nporpeccusi, 6eCKOHEYHO
yOBIBaromas
reoMeTpuiecKas
MpOTpeccus; yMEHHE
3aj1aBaTh
MOCIIEIOBATEIHLHOCTH, B
TOM YHCJIE C TOMOIIBIO
PEKYppEHTHBIX (hopmyi;
YVYIIA(MN)1,
YVIIA(MN)6,
YYIAMN)10

V7,V8

[1P24 ymeHnue onepupoBarhb
MOHATHSMHU:
HETPEPBIBHOCTD (PYHKITHH,
aCUMITOTHI rpaduka
GbyHKIMH, TIepBasi U BTOpast
MPOU3BOIHAs (PYHKIIMH,
F€OMETPUYECKUIN U
(buznueckuit CMbICI
MPOU3BOHOM,
nepBooOpasHas,
ONIPENIETICHHBIN UHTETpaJl;
YMEHHE HaX0IUTh
ACUMIITOTHI rpaduka
(byHKIIUN; YMEHHUE
BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BE/ICHUS,
YaCTHOTO U KOMITO3ULIUU
(yHKIINNA, HAXOUTh
ypaBHEHHE KacaTeJIbHOU K
rpaduky GyHKINH,
YMEHHE UCII0JIb30BaTh
IIPOU3BOHYIO JJIs
uccieIoBaHus (PyHKIMH,
111 HAXOKACHUS
HaWIy4llIero pelueHus B
IPUKIIA/IHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHUYECKUX
1 GU3NYECKUX 3a1auax, A
OIpeieNIeHUsl CKOPOCTH U
YCKOPEHUSI; HAXOIUTh
II0MIaAU U 00BEeMBbI (GUTYp
C TIOMOIIIBIO MHTErpaa;
MIPUBOAUTE PUMEPHI
MaTeMaTH4ECKOrO
MOJEIUPOBAHUS C
ITOMOIIBIO
middepeHnnanbHbIX
YPaBHEHUH;

YVYIIA(MN)1,
YVYIIA(MN)6,
YYIA(MN)10

11P24

31, 32,
33, 34,
35

V1, V2,
V3, V4,
Y5, Ve,
Y7, V8

Ipakxmuyeckue 3anamus 8
¢opme pewenus 3adau,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmouek-3a0aHuti,
YCmHOo20 onpoca.

Dxzamen
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[1P25 ymenue onepupoBaTh
MOHATUSAMH: KOMIUIEKCHOE
YKCII0, CONPSKEHHbBIE
KOMIIJIEKCHBIE YHCIIa,
MOJIyJIb U APTYMEHT
KOMILJIEKCHOTO YHUCIIa,
dbopma 3anmcu
KOMIIJIEKCHBIX YHCET
(reomeTpuyeckas,
TPUTOHOMETPHYECKAS U
anreOpandeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHYECKue IeHCTBUS
C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOJIUTH TIPUMEPHI
HCI0JIb30BAHUS
KOMILJIEKCHBIX YHCENT;
YVIIA(MN)1,
YVIIA(MN)6,
YVIII(MI)10

1IP25

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuyeckue 3anamus 6
Gopme pewenus 3a0ad,
8bINOTHEHUS KOHMPOJIbHBIX
pabom, kapmouex-3a0anui,
YcmHo2o onpoca.

Dxzamen

[1P26 ymenue cBoOOIHO
OTICpPUPOBATH TIOHSITHSIMH:
cpenHee apuMeTHIECKOe,
MearaHa, HauOoJIbIIee U
HauMeEHbIIIee 3HauUeHus,
pa3Max, Tucnepcus,
CTaH/IaPTHOE OTKJIIOHEHHE
JUIS. OITUCAHMSI YHUCIIOBBIX
TAHHBIX; YMEHHUE
UCCIIEeI0BATh
CTaTUCTUYECKHUE JIaHHBIC, B
TOM YHCJIe C TPUMEHEHUEM
rpaduyecKkux MeTo0B U
AIIEKTPOHHBIX CPEJICTB;
rpaduyecku ucciea0Barhb
COBMECTHBIE HAOIIOICHUS C
MOMOIIIBIO IHarpaMMm
paccerBaHMs Y JTUHEUHOM
perpeccuu;

YVIIA(MU)1,
YVIII(MN)6,
YVITI(MI)10

1IP26

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipaxmuueckue 3ansamus 6
¢opme pewenus 3a0au,
BbINOJIHEHUSL KOHMPOIbHBIX
pabom, kapmouek-3a0aHuti,
VCMHO20 Onpoca.

Dxzamen

[1P27 ymeHnune HaxoauTh
BEPOSITHOCTH COOBITHII C
HCIIOJIb30BaHUEM
rpaduuecKux MEeTo0B;
MIPUMEHSATD JIJISl PEILICHUS
3a71a4 (pOpPMYITBI CIOKEHUS
Y YMHOXKECHUS
BEpOSTHOCTEH, hopmyy
MOJHOW BEPOSITHOCTH,
¢bopmyny bepnymu,

11P27

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipaxmuueckue 3ausamus 6
@opme pewienus 3aoau,
BbINOTHEHUS. KOHMPOJIbHBIX
pabom, Kapmouex-3a0anui,
YCMHO20 onpoca.

Drzamen
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KOMOMHATOPHbIE (PAKTHI U
(hopMyIIbI; OLIEHUBATH
BEPOSITHOCTH PEaTbHBIX
COOBITHI; yMEHUE
OTICpPUPOBATH TIOHSITHSIMH:
Cly4JaliHasi BeJINYMHA,
pacnpezeneHue
BEPOSITHOCTEH,
MaTeMaTH4eCKOe
OKUJaHWE, TUCTICPCUS U
CTaHJAPTHOE OTKJIOHEHHE
CIy4aiHOU BEJIMYHHBI,
(GyHKIUM pacripeiesieHUs 1
MJIOTHOCTU PAaBHOMEPHOTO,
MOKa3aTeIHLHOTO U
HOPMAJIBLHOTO
pacnpeieNIeHnil; yMEHNe
HCIMOJIb30BATh CBOMCTBA
W3YyYECHHBIX pacpeeIeHui
JUTSI peIIeHUs 3a/1a4;
3HAKOMCTBO C IMOHSATHSAMHU:
3aKOH OOJIBIINX YHCEII,
METO/IbI BBIOOPOYHBIX
HCCIIEIOBAaHUI; YMEHHUE
MIPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEI B
MIPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX;
YVITII(MN)3,
YVIII(MN)6, YKI(MUN)3,
YKA(MN)4

[TP28 ymenne cB0OOIHO
OIIEpUPOBATH NOHATHIMH:
TOYKa, NpsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K,
JIy4, IUIOCKUU yroJl,
JIBYI'PaHHBIN yroJl,
TPEXTPaHHBbIN yro,
IIepeceKaroIuecs,
IapajuleJIbHbIE U
CKpELIUBAOIIHECS IPAMBIE,
NapaJuIeIbHOCTD U
MEPIEHIUKYIIAPHOCTD
MIPSAMBIX U INIOCKOCTEH,
YroJI MEXAY NPSAMBIMH,
Yroja MEXAY NpSAMOU U
IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU; YMEHUE
HCIIOJIb30BATh IIpU
peLIeHUN 3a/1a4 U3y4EHHbIE
(baxThl U TEOPEMBI

1IP28

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUSI KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
YCMHO20 Onpoca.

Drzamen
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IUTAHUMETPUH; YMEHUE
OILICHUBATh Pa3Mephl
00BEKTOB B OKPYXKAIOIIEM
MUpE; yMEHHE ONIEPUPOBAThH
MOHATHSIMHU:
MHOTOT'PaHHUK, CEYCHUE
MHOTOT'paHHHKA,
IIPaBUJIbHBIN
MHOTOT'PaHHUK, TIPU3Ma,
nupamuza, purypa u
MOBEPXHOCTDH BPAICHHS,
WIAHAP, KOHYC, mIap,
cdepa, pa3BepTKa
MOBEPXHOCTH, CEUCHHS
KOHYCa U IMIINHpA,
napajuieNIbHbIe OCH WITH
OCHOBAHHIO, CEUEHHE MIapa,
TUTOCKOCTh, Kacaromasics
cdepsl, MUIMHIPA, KOHYCA;
YMEHHE CTPOUTH CCUCHHE
MHOTOTPaHHUKA,
n300paxkarth
MHOTOTPaHHUKH, PUTYPHI H
MMOBEPXHOCTH BpAIlICHUs, UX
CEYeHUs, B TOM YHCIIE C
MTOMOIIBIO AEKTPOHHBIX
CPEICTB; yMEHUE
MPUMEHSATHh CBOMCTBA
TreOMETpUUIECKHX (HUryp,
CaMOCTOSITEJILHO
hopmyIupoBaTh
oTpeieNIeHUs] U3y4aeMbIX
¢buryp, BbIIBUTAThH
TUIOTE3bI O CBOICTBAaX U
MpU3HAKaX
TeOMETPUUECKUX (PUTYp,
000CHOBBIBAThH WU
OTIPOBEPraTh MUX; yMEHUE
MIPOBOJUTH
Kknaccudukanuio Guryp mno
Pa3IMYHbBIM MPU3HAKAM,
BBITIONTHATH HEOOXOAUMBIE
JIOTIOTHUTETbHBIE
MOCTPOEHMS;
YVITII(MU)1,
YVITII(MN)6,
YYIAMM)10
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[TP29 ymenue cBOOOTHO 1IP29 | 31, 32, | [lpakmuueckue 3anamusl & Oxzamen
OTNIEPUPOBATH MOHSATUSIMU: 33, 34, | popme pewenus 3a0au,
I0IAb PUTYpHI, 00bEM 35 8bINOJIHEHUSL KOHMPONbHBIX
(burypsl, BeIMYUHA YT, V1, V2, | pabom, kapmouek-3adanuti,
paccTostHue OT TOUKHU J0 V3, V4, | yemnoeo onpoca.
IJIOCKOCTH, PACCTOSIHUE V5, Ve,

MEXAY NPSIMbIMU, V7, V8

pacCcTOSIHUE MEXTY

TJIOCKOCTSIMU, TUIOTIA T

cdepsl, TIoMAaTh

MTOBEPXHOCTH TUPAMHU/IBI,

MIPU3MBI, KOHYCA,

HUITUHIpPA, 00beM Ky0a,

MPSMOYTOJTBHOTO

napajuieyenunesa,

MTUPAMHUJIBI, IPU3MBI,

IUJTUHIpA, KOHYCA, 11apa;

YMEHHE HaXOIUTh

OTHOIIIEHHE 00HEMOB

MOA0OHBIX PUTYp;

YVITI(MU)1,

YVITJI(MN)6,

YVITJI(MI)10

ITP30 ymenue cB0OOIHO 1IP30 | 31, 32, | llpakmuueckue 3ansmus 6 IK3ameH
OIIEPUPOBATH MOHATUAMM: 33, 34, | popme pewenus 3a0au,
JBUKEHHE, TapaJlICIbHbIN 35 BbINOTHEHUS. KOHMPOIbHBIX
MepEeHOC, CHMMETPHUSI Ha V1, V2, | pabom, kapmouex-3adanuii,
IJIOCKOCTHU U B V3, V4, | yemuozo onpoca.
MPOCTPAHCTBE, MOBOPOT, V5, Ve,

npeoOpazoBaHue Moa00us, V7 V8

moI00HbIe GUTYPBHI; YMEHUE
pacro3HaBaTh paBHbBIC U
1mo00HbIE (PUTYPBI, B TOM
qHCIIe B IPHPO/IEL,
HCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIT0JIb30BaTh
reOMETPUYCCKUE
OTHOIIICHHMSI, HAXOTUTh
TCOMETPUYCCKUE BETUIUHBI
(MHAa, Yo, TUIomaIb,
00beM) ITPHU PEIICHUH 3a/1a4
U3 IpYTUX y4eOHBIX
MPEeIMETOB U U3 peaIbHOMN
KU3HU;

YVIII(MU)1,
YVITII(MN)6,
YVITII(MI)10,
YVIII(MU)16,

YKAMN)1
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I1P31 ymenue cBo00IHO
ONEpUPOBATH NOHITHUSIMHU:
IIPSIMOYTOJIbHAsI CUCTEMA
KOOpJUHAT, BEKTOD,
KOOpPJMHAThl TOYKH,
KOOpPJMHAThI BEKTOPA,
CyMMa BEKTOPOB,
IIPOU3BEACHNUE BEKTOpa Ha
YUCIIO, PA3JI0KEHUE
BEKTOpa 1o Oa3ucy,
CKaJISIPHOE IIPOU3BECHHUE,
BEKTOPHOE ITPOU3BE/ICHUE,
YTOJ MEXIY BEKTOPAMH;
YMEHHE HUCII0JIb30BaTh
BEKTOPHBIN U
KOOpPJIMHATHBINA METOT JUIst
pelIeHNs TEOMETPUUECKUX
3a/1a4 U 3a/1a4 JpYyrux
y4eOHBIX MPEIMETOB;
OTIepUPOBATH MOHITHUSIMHU:
Marpuna 2 x2 u 3 x 3,
OTIpEIeNTUTENb MaTPHIIBI,
F€OMETPUYECKUN CMBICTT
OTIPEICINTES;
YVYIIA(MU)1,
YVYIIA(MN)6,
YYIAMM)10

1IP31

31, 32,
33, 34,
35

V2, V2,
V3, V4,
V5, Ve,
V7,8

Ilpaxmuueckue 3ansamusl 6
Gopme pewenus 3a0ad,
8bINOIHEHUS KOHMPOTLHBIX

pabom, kapmouex-3a0anui,

YCmHOcO onpoca.

Dxzamen
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I1P32 ymenue
MOJIEJIMPOBATh PEAJIbHBIE
CUTYallMH Ha SI3bIKE
MaTeMaTHKHU; COCTABIIATh
BBIPAKEHUS, YPABHEHUSI,
HEPABEHCTBA U UX CUCTEMBI
10 YCJIIOBHIO 33/1a4H,
HCCIEN0BATh IIOCTPOCHHBIE
MOJIENIH C UCIIOIb30BAHUEM
ammapara anreopsl,
UHTEPIPETUPOBATH
MTOJTY4EHHBIN pe3ysbTar;
CTPOUTH MaTeMaTUYECKUE
MOJIENH C TIOMOIIBIO
r€OMETPUYECKUX MOHATUM
U BEJIMYUH, peliarh
CBSI3aHHbIE C HUMU
MpaKTHYECKUE 3a]1auH;
COCTaBJISATh BEPOATHOCTHYIO
MOJENb U
UHTEPIPETUPOBATH
MTOJTY4EHHBIN pe3ynbTar;
pelarh MpUKIaIHbIe
3a/1a4M CPENCTBAMHU
MaTeMaTH4ECKOrO aHaAJIN3a,
B TOM YHCJIE COLIMAIBHO-
HSKOHOMMYECKOTO U
(hM3UYIECKOTO XapaKTepa;
YVYIIA(MN)6,
YYIIAMU)11,
YYIIA(MU)10,
YYIIA(MU)15,
YYIA(MU)17

11P32

31, 32,
33, 34,
35

V2, V2,
V3, V4,
V5, Ve,
V7,8

Ipakmuyeckue 3anamus 6
Gopme pewenus 3a0ad,
8bINOTHEHUS KOHMPOJIbHBIX
pabom, kapmouex-3a0anui,
YcmHo2o onpoca.

Dxzamen

ITP33 ymenue BrIOUpaTh
MOAXOIAUIUI METOH, IS
pelIeHus 3a/1a4H;
MMOHUMAaHKE 3HAYUMOCTHU
MaTeMaTHKU B U3yUYECHUU
MIPUPOIHBIX U
0OLIECTBEHHBIX MTPOLIECCOB
U SIBIICHUI; yMEHHE
pacrno3HaBaTh POSIBICHHE
3aKOHOB MaTEMaTUKH B
UCKYCCTBE, YMEHHE
MIPUBOJUTH TPUMEPHI
MaTEMaTUYECKUX OTKPBITHIA
POCCUICKON U MUPOBOM
MaTeMaTU4YECKON HAyKH.
YYIIAMUN)11,YKA(MN)2
, YPAMIN)1, YPI(MIN)4

1IP33

31, 32,
33, 34,
35

V2, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUS KOHMPOTbHBLX
pabom, kapmouek-3a0anuil,
YCMHO20 Onpoca.

Drzamen
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