MUHUCTEPCTBO HAYKU U BBICLIIEIO OBPA3OBAHISA
POCCHUICKO ®EJIEPALINN

®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIODKETHOE
OBPA30OBATEJIbHOE YUPEXX/IEHUE BBICILIETO OBPA3OBAHUSI
«JTYTAHCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET UMEHU
BJIAJIUMUPA JIAJIS»

KOJUIEIXK CEBEPOJOHEIKOI'O TEXHOJIOI'HMYECKOI'O
HHCTUTYTA (puiman) ®I'bOY BO «JIT'Y um. B. lans»

PABOYAS ITPOT'PAMMA
001eo0pa3oBaTe/IbHOM YUEOHOM M CIUIIUHBI

OJI1.01 MatemaTuka: ajareopa u Ha4yajIa MaTeMATHYECKOr0 aHAJIN3A,
reoMeTpus

cnennaabHocTh 13.02.11 Texnnyeckas IKCIJIyaTalusi U 00CTy;KMBaHHE
JJIEKTPUYECKOI0 M 3JIEKTPOMEXaHMYECKOr0o 000py/10BaAHMS
(o oTpacJisim)

2023



PACCMOTPEHO 1 COT'JTACOBAHO metoanueckoit komuccuein Komnemxa
CeBepoaoHenKoro Texnonorundeckoro nHcTuTyTa (hunuan) I'bOY BO «JII'Y
um. B. Jlans»

[TpoTtokomn Ne 01 ot «13» centsabps 2024 r.

Pa3zpaboTana Ha ocHOBe (hellepaibHOro rocyJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpeHero npohecCuoHaIbLHOTO0 00pa30BaHus, YTBEPKIECHHOTO TPUKA30M
Muno6puayku Poccun ot 17.05.2012. Ne 413 (3apeructpupoBan B Muntocte Poccun
07.06.2012 Ne 24480 (manee ®I'OC COO), mpumepHOit paboueit mporpaMmbl
0011e00pa3oBaTeIbHON TUCIUIUIMHBI «MaTtemMaTika» s Mpo(ecCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHu3aIui.
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1. Oo6masn XapaKTepUuCTHKA padouei NMPOrpamMmmbl
001meo0pa3oBaTeJbHOM
TUCIHUANIMHBI

1.1. OO6meoOpa3oBaTenpHas JaucHUIUIMHA «MaremaTuka: anrebpa u
Hayajga MaTeMaTHYE€CKOIO aHalli3a, TEOMETPUS» SBIISETCS 0053aTEIbHON YacThIO
00111e00pa30BaTEILHOTO IIMKJIa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUU C
OI'OC B CIIO mo cmemmansHocTH 13.02.11 TexHumyeckas sKcrulyatauus u
o0CITy>)KMBaHUE AJICKTPUUYECKOTO U DJIEKTPOMEXaHMYECKOTO 00opyaoBaHus (110
OTpaciisM), peaan3yeMoi Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMUs.

[Iporpamma pa3paborana Ha ocHoBaHuM TpeboBanuii PI'OC cpeanero
o01iero 00pa3oBaHus ¢ y4eTOM NPOo(heCcCHOHATHFHON HATPABICHHOCTH MOTy4aeMOi
CIICLIMAJILHOCTH.

1.2. lesn ¥ muIaHUPyeMble Pe3yJbTAThl 0CBOEHUS JUCITUTIIIMHBI
1.2.1. lean u 3aga4y JTUCHUILIMHBI:

Conepxanue mporpamMMmbl obOmieoOpaszoBaTenbHol  aucuumummasl O JII1.01
«MareMaTuka. anreOpa W Hayaja MaTeMaTHYECKOrO0 aHajau3a, TeOMETPHUS»
HampaBJICHO Ha JOCTHKEHHME PE3YJIbTaTOB €€ M3YYEHHS B COOTBETCTBUU C

tpedoBanusimu  ®I'OC COO c¢ ydetom mnpodecCHOHAIBHOM HaNpaBICeHHOCTH
dI'OC CIIO

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHUSI 00111€00pa3oBaTeIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Ocoboe 3HaueHre JUCITUIUTHHA UMEET Mpu (HOPMHUPOBAHUU U PA3BUTHH

ob6mux komnetreHui (nanee — OK) u npodeccnoHaIbHBIX KOMITIETCHITUN (anee —
[1K).



OO0mue Ilnanupyembie pe3yabTaThl 00y4eHU s
KOMIIETEHIIUH Oo0mme JAucunnmianHapHbie

0K 01 - - TOTOBHOCTb K TpPYAY, OCO3HAaHHWE LIEHHOCTH | - BJIAJETh METOJAMM JO0KAa3aTeJIbCTB, AJITOPUTMAMHU pELICHUs

BriGupate crmoco0Op1| MacTepCTBa, TPYyAOIIO0HE; 3ama4; yMmeHue (OopMyIUpPOBATH ONPEICICHUS, aKCHOMBI U TEOPEMBI,

perieHus 3amad| - FOTOBHOCTD K AKTUBHOU JEATENLHOCTH | NPUMEHATh MX, IPOBOIUTH JOKA3aTEIBHBIE PACCYXIECHHS B XOHE

npoEeCCUOHATLHON | TEXHOJIOTMYECKOH W  COIMAJbHOW HANpPAaBICHHOCTH, | PEIICHUS 3a/1a4;

NEeSITEIbHOCTH CIIOCOOHOCTh UHUIIMUPOBATH, TNIAHUPOBATH U - YMETh OIEPUPOBATh MOHATHSIMH: CTCIICHb YHCIA, JIOTapudm

NPpUMHHUTEIBHO K| - CaMOCTOSATENBHO BBINOJIHATH TaKylo | YMCJIa; yMEHHME BBINOJIHATH BBEIYMCIEHUE 3HAUYEHUI U IpeoOpa3oBaHus

pa3InIHbIM JIeSATEIIbHOCTD; BBIPAKEHUI CO CTENEHSAMHU U JiorapupmMamu, IpeodpazoBaHus IpoOHO-

KOHTekeTaM - HHTEpEC K pasIUYHBIM cepam | PaLlMOHANBHBIX BBIPAKCHHH;
npodeccuoHaNbHOM NesSTeNbHOCTH, - YMETh OIepUpOBATH MOHSATUSMU: panroHaIbHbIE,
- OgnageHue YHUBEPCAIBHBIMUA y4eOHbIMU | MPPALMOHATIBHBIC, II0KA3aTe/IbHBIC, CTEICHHBIE, norapudMudeckue,
[I03HABATEJILHBIMU IEHCTBUSAMU: TPUTOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI; - YMETh
- a) 6a30BBIE JIOTUUECKHE JeHCTBUS: ONEpUPOBATh  IMOHATHAMHU:  (DyHKIHMSA, HempepblBHAas  (QyHKIHS,
) CAMOCTOSTENBEHO (bopMysHpOBATH 4 | TPOM3BOJHAs, TEPBOOOpA3Hasi, ONPEICICHHbIIT HHTverpan; yMETh
aKTyanM3upoBaTh  mpobieMy, — paccMaTphparh  ee | HAXOAMTb  NPOM3BOJHBIE  DJIEMEHTAPHBIX (pyHKuHUH, UCIIONb3Y5
BCECTOPOHHC; CIIPpaBOYHBIC MATCPpHUAJIBI, MCCICAOBATH B TMPOCTCUIINX CIydasax
) CTAHABNMBATS CYIICCTBCHHBI MpU3HAK  ITH GbyHKIIMM Ha MOHOTOEIHOCTL, HaXOJUTh HAWOOINBIINE W HAUMEHBIIUE
OCHOBAHWS Ui  CpaBHeHHs, Kiaccudukammu 1w | SHAICHHA dbyHKIM;  cTpouTh  TrpadUKM ~ MHOTOWIEHOB  C
060OIIEHHS; WCIIOJIb30BaHUEM allapaTa MaTeMaTHYeCKOro aHajIu3a;
i ONpENeNATh UMM  [IGATENBHOCTH,  337aBaTh | MPUMEHATh MPOU3BOJHYIO NPHU PELICHUU 3a7a4 Ha JBUKEHUE,

napaMeETpel 1 KPUTECPHUU UX JOCTUIKCHUA,

- BBIABJIATE 3aKOHOMEPHOCTH W TMPOTHBOPEYHA B
paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTh, OLICHUBATH
COOTBETCTBUC PE3YJIbTATOB MLCIAM, OLCHHUBATH PHCKU
HOCJ'ICI[CTBI/Iﬁ JACATCIIbHOCTH,

- - pa3BHBaTh KPEAaTHBHOE MBIIIUICHHUE TIPU PEIICHUN
KU3HEHHBIX Tpo0IeM

- 0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BJIQJICTh HABBIKAMHU Y4eOHO-HCCIIETOBATENBCKON U

pemars MpPakTUKO-OPUEHTUPOBAHHBIE 3aJjaud Ha HauOoIbIIUe WU
HauMEHBIINE 3HAYEHUS, Ha HAX0XAECHNE ITyTH, CKOPOCTHU U YCKOPEHMUS;
- yMETh OINEpUpOBaTh MOHATHAMHU: palMOHANbHAS (QYHKIUS,
nokaszaTenbHass (QYHKIUS, CTENeHHas (YHKIUs, JorapupmMuueckas
GbyHKIUS, TpUTOHOMETpUYeckne (QYHKIUU, oOpaTHble (QYHKINH;
YMEHUE CTPOUTHh TIpaduKU M3YyYEHHbIX (QYHKUIHUH, HCIOIB30BaTh
rpaduKyd TpU HU3YYEHUH TPOLIECCOB M 3aBHCUMOCTEH, MPU PELICHUU
3aa4 U3 JPYrux ydyeOHBbIX NMPEAMETOB U 3a/ad U3 PeabHOW >KU3HH;
BBbIpa)kaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BEIMUMHAMU;

YMETh pelIaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOILCHTBI, JOJIM U YaCTH, Ha JBMKEHUE, padOTy, CTOMMOCTH TOBApOB H




NPOCKTHON  JeSITeIBHOCTH,
npo0Jem;

HaBbIKaMKU  pa3pCIICHUA

BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIU3UpPOBAThH 3a]1a4y, BbIJIBUTATh TUIIOTE3Y €€
peLIeHUs], HAXOIUTh apTyYMEHTHI JJIs1 JOKA3aTeIbCTBA
CBOMX YTBEP KJICHUI, 3a/1aBaTh TapaMeTPhbl U KPUTEPUH
peLIeHHUS;

aHAIM3UPOBATh IOJIYYEHHBIE B XOJE PEILICHUS 3a7auu
pe3yJIbTaThl, KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSX;

- yMETh I[E€PEHOCHTh 3HAHUS B I[I03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
oOuacrei;

BBIJIBUTATh  HOBBIC MJIEU, TpeayiaraTh OPUTHMHAIbHbBIC

MOJXO/Ibl U PEUICHUS;

- 5 CIIOCOOHOCTH 0. HCITOJIb30BAHUS B

MO3HABATEJIbHON U COIMATIbHOM MPAKTUKE

yCIIyT, HAJIOTH, 3a/1a4i U3 00J1aCTH YIpPaBJICHUS JINYHBIMU U
CeMEHHBIMU (PMHAHCAMM ); COCTABIIATH BBIPAKEHUS, YPABHCHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, HCCIECI0BATh
MIOJyYEHHOE PELICHUE U OLEHUBATh IPaBIONOJ00HOCTh PE3yIbTATOB;

- YMETh OIEpUPOBaTh MOHATHSAMHU: CpeAHee apupMETHUYECKOE,
Me/araHa, HauOoublllee U HauMEHbIee 3HAUYCHUs, pa3Max, IUCIIepCHs,
CTaHJApPTHOE OTKJIOHEHUE YHUCIOBOrOo Habopa; yMeTb U3BIEKaTh,
UHTEpIPETUPOBaTh MH(OpMAINIO, MPEICTaBICHHYIO B TaOnMLax, Ha
nrarpammax, rpadukax, OTpakarollylo CBOMCTBA pealIbHBIX MPOLIECCOB
U SBJCHUHN; NPEACTaBIATh HMH(GOPMALMIO C IOMOILBIO TabIULl U
IyarpaMM; MCCIIEI0OBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C
IPUMEHEHHEM T'papUUeCKUX METOAOB U 3JIEKTPOHHBIX CPEICTB;

- YMETb OIEPUPOBATH MOHATHIAMU: CIyYalHBIN ONBIT U CIy4aliHOE
COOBITHE, BEPOSATHOCTH CIIY4alHOrO COOBITHS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAHMEM TIpapUuecKHX METOOB; MPUMEHAThH
(GOopMyIIbl CIIOKEHUS U YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOpHBIE
¢dakTel U (QOpMyNIBI IpPU PEIICHUM 3a/ad; OLEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YalHBIMHM BEJIMYMHAMY,
YMEHHUE MPUBOAUTH MPUMEPHI MPOSIBIECHUS 3aKOHA OOJBIIMX YHCEN B
MIPUPOJHBIX U

OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh OIIEpUPOBATh MOHATUSAMHU: TOUYKA, INpsAMasi, IJIOCKOCTD,
MIPOCTPAHCTBO, JBYTPAHHBIM  yroJ, CKpPEHIMBAIOLIMECS MpPSAMBIE,
MapajuIeIbHOCTh U NEPHEHANKYIIPHOCTD MPSMBIX U IUNIOCKOCTEH, Yroj
MEXIy NPSMBIMHU, YTOJI MEKAY NPSMON U IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PAacCTOSHUE OT TOYKH JO IUIOCKOCTH, PacCTOSHUE
MEXIy MNpPSIMBIMH, pAaCCTOSHHE MEXKIYy IUIOCKOCTSIMH; YMEHHE
WCIIOJIb30BaTh MpPHU PEIICHUH 3a/]a4 H3Y4YeHHble (DAKThl U TEOPEMBbI
IJIAaHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOILIETO
MUDa;

YMETb OIIEPUPOBATh INOHATUAMHU: MHOTOTPAHHUK, CEYECHHE
MHOTOIpaHHHKa, KyO0, mapajienenunes, npusMa, mupamuia, Gurypa u
MOBEPXHOCTh BPALICHHUS, IUIHHJP, KOHYC, IIap, chepa, CeUeHUs




(burypsl BpaleHusl, INOCKOCTh, Kacarouiasics chepbl, HUINHAPA,
KOHYCa, TUIOIIAb IOBEPXHOCTH MUPAaMUbI, IIPU3MBI, KOHYCA,
LWINHAPA, IUI0Iab cepbl, 00beM KyOa, IPIMOYTOJIbHOIO
napajuleenuIe1a, TMpaMusl, IPU3Mbl, HWIMHAPA, KOHYCa, I1apa;
yMeHHUe U300pakaTh MHOTOIPAaHHUKH U TIOBEPXHOCTH BpAILEHUS, UX
CEYEHHUS OT PyKH, C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPE/ICTB; YMEHHUE paclo3HaBaThb CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHE paclo3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

- YMETb OINEPUPOBaTh NOHATHAMM: ABH)KEHHE B IIPOCTPAHCTBE,
noJo0Hble (UIypsl B IMPOCTPAHCTBE; MHCIOIb30BaTh OTHOILICHUE
IUTOIIAZIe TOBEPXHOCTEH U 00BbEMOB MONOOHBIX (PUTYp TIPH PEUICHUN
3ajay;

- YMETb BBIUUCIATH I€OMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
IUI0IIAb, O0BEM, IUIOIIAAb [OBEPXHOCTH), HCHONb3ys H3Y4YECHHBIE
(bopMyIbI U METOIBI;

- YMETh ONEpUpOBaTh MOHATUSAMU: NPSIMOYTOJIbHAS CHUCTEMaA
KOOpJIWHAT, KOOpAMHATHl TOYKH, BEKTOp, KOOpPAMHATHI BEKTOPA,
CKaJISIpHOE IPOM3BENIEHUE, YIOJ MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BECHNE BEKTOpA HA YUCIIO; HAXOJIUTh C MOMOIIBI0 U3YUYEHHBIX
(hopMyJl KOOpAMHATBI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKAY IBYMSI
TOUYKAMH;

- yYMETb BbIOUpATh MOAXOAAIIUN U3YUEHHBIH METOA Ui PELIeHUS
3a/layM, paclo3HaBaThb MaTeMaTH4ecKue (akThl W MaTeMaTHYecKue
MOJIEIM B TPUPOIHBIX W OOIIECTBEHHBIX SIBICHUAX, B HCKYCCTBE;
YMEHHE NPUBOAUTDH PUMEPHI MATEMATUUECKUX OTKPBITHH POCCUMCKON
Y MUPOBOM MaTeMaTU4EeCKOM HAyKHU.

- yMEThb OINEpUpOBaTh MOHSTUSIMU: OIpeAeTeHHe, aKCHOMa,
TEOpeMa,  CIEACTBHE,  CBONCTBO, IPU3HAK, JIOKA3aTEIbCTBO,
paBHOCHUIIbHBIE (OPMYIHUPOBKHU; yMEHHE (HOpMYIHpOBaTh 0OpaTHOE U
IIPOTUBOIOJOKHOE  YTBEP)KICHHE,  NPUBOAWUTH  IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTH4YECKOW WHIYKIUH;
IIPOBOAUTH JOKa3aTEJIbHbIE PpACCYKIACHHMs NpU pEUICHMH 3ajad,
OLICHUBATh JIOTHUECKYIO ITPaBHIIBHOCTh PACCyKICHMUI;




- YMETh ONEpUPOBATh MOHATHUSMHU: MHOKECTBO, MOJMHOKECTBO,
Olepaliy HaJ MHOXXECTBAMM; YMEHHE HCIIONb30BaTh TEOPETHKO-
MHOXKECTBEHHBIH ammapar JUis OIWCAaHHUA PEAIbHBIX IPOIECCOB U
SABIICHUA TPU pEIICHUH 33734y, B TOM 4YHCIE U3 JAPYIHX Y4eOHBIX
MPEIMETOB;

- YMETh OIEPHPOBATH MOHATUAMU: Ipad, CBA3HBINA rpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH; yMEHHME 3aJaBaThb W OIUCHIBATH Tpadsl
Pa3IMYHBIMU CIOCOOAMU; HCIOIB30BaTh Ipadbl MPU pEIICHUH 3a/1a4;

- yMETh CBOOOJHO ONEPHPOBATH IOHATUSMHU: COYETAHUE,
MEePECTaHOBKA, YHUCJIO COYETAaHUM, YHCIO TMEPECTAaHOBOK; OWHOM
HeroTona; ymeHune mpuMeHsITh KOMOMHATOPHBIE (PAKTHI U

pacCyXIeHHS JJIs peIICHNUs 3a/1a4;

- YMETh ONEpPUPOBATh MOHATHSAMH: HATYPAIbHOE YHCIIO, IENI0e
YHCII0, OCTATOK IO MOJYIIO, PallMOHAIBHOE YHCIIO, UPPALUOHATIBLHOE
YHUCIO, MHOXECTBA  HATypaJlbHBIX,  II€JbIX,  PAlOHAIbHBIX,
JECTBUTENFHBIX YHCEN, yMEHUE MUCTOIh30BATh MPU3HAKU JEIIMMOCTH,
HaUMEHbUIMKA OOIMMI JeTuTenh W HauMeHbllee o0Iee KpaTHoe,
anroput™M EBKIMaa mpu pemieHnu 3a1av; 3HAKOMCTBO C Pa3TUYHBIMA
MO3UIIMOHHBIMHU CUCTEMaMH CUHCIICHHUS;

- yMEeTh CBOOOJIHO OIEPUPOBATH MOHATUSAMH: CTENEHb C LEJIbIM
MoKaszaTeleM, KOpPEHb  HATypalbHOH  CTENeHW, CTeleHb ¢
palMoOHANBHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
(BeleCTBEHHBIM) TOKa3aTeseM, JIorapudm vucia, CUHYC, KOCUHYC U
TaHTEHC MMPOU3BOJILHOTO YHCIIA;

- YMETh ONEpPUPOBATh MOHATHSIMU: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHH W
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHWI, HEPABEHCTB M CHCTEM,
panyoHalbHBIe, UWppalMOHAIbHBIE, MOKa3aTelbHBIE, CTEICHHBIE,
norapupMUUEcKue, TPUTOHOMETPUYECKHE ypaBHEHMs, HEPaBEHCTBA U
CHCTEMBl; yMEHHE pellaTh YpaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C
MOMOIIBIO Pa3JINYHBIX NPUEMOB; pellaTh YpaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTpoM; NPUMEHATh YpaBHEHHS, HEPABEHCTBA, WX
CHCTEMBI JUISI pEIICHHS MaTEeMaTHYECKHX 3a/1a4 M 3a]1a4 U3 Pa3IndHbIX




o0acTeil HayKH U pealbHOM KU3HH;
YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMU: TpapuK PyHKIIUU, 0OpaTHAs
byHKUMSA, KOMITO3UIMS (YHKIMHN, TUHEHHAs PyHKIUS, KBAApaTUYHAS
byHKLWMs, cTeneHHas QYyHKIMA C IEeTbIM TOKa3aTeNeM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE TPUTOHOMETPHUECKUE
¢byHKIMH, TOKa3aTenbHast U JJorapugmuyeckas QyHKIIUN; YMEHHUE
CTPOUTH TpapuKu (PYHKIHH, BBIOIHATH MPEOOpazoBaHus IpauKoOB
GbyHKUHI;
YMEHHUE UCII0JIb30BaTh rpauKu GYHKUMHN 7151 U3Y4YEHUS MPOLIECCOB U
3aBUCUMOCTEH MPH PEIICHUHN 3a7a4 U3 IPYTUX YICOHBIX PEIMETOB H
U3 pealbHOM KU3HU; BbIpaXaTh (POpMyIaMH 3aBUCUMOCTU MEXKIY
BEIIMYMHAMU;
YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH,
HEPUOJIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (yHKLIMHU, HAaMOOJIbIIIee U HAaUMEHbIIIEE 3HAYCHUS
(GyHKLINU Ha TPOMEKYTKE; YMEHUE MPOBOAUTD UCCIIEI0OBaHNE

byHKINY,

YMEHHE HCII0JIb30BATh CBOMCTBA U rpadUKu PYHKIMIA JUIs pelieHus
yYpaBHEHMI, HEpPAaBEHCTB U 33/1a4 ¢ TapaMeTpaMM; H300pakaTh Ha
KOOPJIMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM;

yMETh CBOOOJHO OIEPHPOBATH TIOHSATHSIMHU: TIOCIEIOBATEIBHOCTD,
apudMeTHUecKass ~ TMPOTpeccHs,  TIeoMeTpudeckas  Iporpeccus,
OecKkOoHEYHO yObIBaromasi TE€OMETPUYECKas MpPOTPECcCHs; YMEHHE
3ajjaBaTh  IOCJIEJOBATENIbHOCTH, B TOM 4YHCIE€ C  IOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

yMETh  ONEpPUpPOBATh  MOHATUSAMH:  HENPEPHIBHOCTh  (DYHKIIHH,
acUMIITOTHI Tpaduka (GYHKOWW, TepBass W BTOpas MPOU3BOIHAS
(GyHKIMU, TEOMETpUYeCKMd H (U3MYECKHH CMBICI TPOU3BOIHOM,
nepBooOpa3Has, ONpEAETCHHbIM  MHTErpan; yMEHUE  HaXOAWUTh
aCHUMIITOTHI Tpaduka (QYHKIMH; YMEHHE BBIYUCIATH MPOU3BOJIHBIC
CYMMBI, NPOU3BEICHHS, YACTHOTO M KOMIIO3UIUMH (YHKUIUN, HAXOAUTh
ypaBHEHHE KacaTeabHOM K rpaduky (yHKIMH; YMEHHE HCIOJIb30BATh
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NPOM3BOAHYIO JJIsl WCCIeIOBaHUS (YHKUUH, IS HAXOXKICHHSA
HAWJIyYIlIero peHICHUs B NPUKIAJHBIX, B TOM YHCIE COIMAJIbHO-
HKOHOMHUYECKUX U (PU3NYECKUX 3a/1adax, JUIsl ONpEIeIeHHs] CKOPOCTH U
YCKOPEHHS; HAXOQUTh IUIOMAAXM W 00BeMbl (UTYp C IOMOIIBIO
MHTETpajia; NPUBOIUTH MPUMEPHl MATEMATUYECKOT'O MOJIEIMPOBAHUS C
noMoIbI0 AU epeHnanbHbIX ypaBHEHHH;,

YMETh OTIEPUPOBATh NOHATHUAMH: KOMILJIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT KOMIUIEKCHOTO YHcia, popma
3amKcy KOMIUIEKCHBIX YuceN (TeOMeTpruecKasi, TPUrOHOMETPUYECKast U
anreOpanyeckas); yMeTh IIPOU3BOIUTH apU(PMETHUECKHE ICHCTBUS C
KOMIUIEKCHBIMH YHCJIaMH; IPUBOIUTH IPUMEPHI HCIIOTb30BAHHUS
KOMILJIEKCHBIX

qHCel;

yYMeTh CBOOOJHO ONEPUPOBATH MOHITUSAMH: CpeAHee apudmernyeckoe,
MenuaHa, HauOoJbIllee U HaWMEHbIIIee 3HAYCHUS, pa3Max, TUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHUE JJIsl OMHMCAHMS YHMCIOBBIX JaHHBIX; YMEHHE
UCCIIEIOBATh CTATHCTUYECKHE JaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM
rpaMuecKuX METOJOB M  DJIEKTPOHHBIX CPEICTB; TpaduuecKu
UCCIIEIOBAaTh COBMECTHBIC HAOJNIOJIEHUS C TOMOIIBI0  JHarpaMm
pacceuBaHMs U JIMHEHHON perpeccuy;

YMETh HaXOJIUTh BEPOATHOCTH COOBITUI C HCHOIB30BAHUEM
rpadMuecKuX METOJI0B; IPUMEHSATh JUIs PeLIeHUs 3a1a4 (GOpPMYJIbI
CJIO’KEHUS U YMHOXKEHUS BeposATHOCTEH, (hopMyTy moTHON
BEPOSTHOCTH, opMyiny bepHyiu, koMOuHaTOpHBIE (haKThl U
(bOpMYITBI; OIIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHIA; YMEHUE
OTIePHPOBATH NOHATHIMHU: CITydaiiHasi BEJIMUMHA, PacIpe/esieHIe
BEPOSITHOCTEW, MATEMaTHYECKOE OXKHIaHUE, AUCIIEPCHS M CTAaHIapPTHOE
OTKJIOHEHUE CIYYaliHOW BETMYMHBI, (PYHKIIH pacrpeieleHus 1
TUIOTHOCTH PAaBHOMEPHOTO, IIOKa3aTEILHOTO U HOPMAaJIbHOTO
pacripeielieHuil; yMeHHe UCTIOIb30BaTh CBOMCTBA N3YUEHHBIX
pacnpeneneHuil 11 peeHns 3a/1a4; 3HAKOMCTBO C TIOHATHSAMHE: 3aKOH
OOJBIINX YHCEIT, METO/IbI BEIOOPOYHBIX MCCIIEIOBAHUI; yMCHHE
HPUBOJUTH IIPHUMEPHI MIPOSIBICHNS 3aKOHA OOJIBIIINX YHCENT B
HPUPOHBIX ¥ OOIIECTBEHHBIX SBJICHUSIX; - YMETh CBOOOTHO
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OIIEpUPOBATH MOHATHAMHU: TOUKA, IIPSIMast, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yroJl, IByrpaHHbIN yro, TPEXTPaHHbIH yrodi,
HepeceKaroIInecs, NapauiebHble U CKPELIMBAIOIIUECS MIPSIMbIE,
HapajyIeNIbHOCTb U NMEPIEHAUKYIISIPHOCTh MPSAMBIX U IUNIOCKOCTEH, yroi
MEXy IPSAMBIMHU, YTOJI MEXy IIPSIMOM U INIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCIIO0JIb30BaTh NP PEILICHUH 33]1a4 U3yUCHHbIE
(bakThl U TEOpEMBI INIAHUMETPUN; YMEHHUE OLICHUBATh pa3Mephbl
00BEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE ONEPUPOBATH OHATHIMMU:
MHOTI'OI'PaHHHK, CE4€HUE MHOTOTPAHHUKA, IPaBUJIbHBI MHOT'OI'PaHHUK,
npu3Ma, nupamua, Gurypa u moBEpXHOCTh BPAIEHUS, LIMIUH/P,
KOHYC, Imap, cepa, pa3BepTKa IOBEPXHOCTH, CEUECHHS KOHYCa
WIMHPA, TapaJIebHbIe OCH MJIM OCHOBAHUIO, CCYCHHE 1I1apa,
IUIOCKOCTB, Kacarommasicst cepbl, WINHAPA, KOHYCa; YMEHHE CTPOHUTD
CeueHre MHOTOTPaHHHUKA, N300pakaTh MHOTOTPAHHUKHU, QUTYPHI U
MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS, B TOM YHUCIIE C TOMOIIIHIO
DIIEKTPOHHBIX CPEJCTB; YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHIX
buryp, caMocTosITeIbHO POPMYITUPOBATH OMPEICIICHIS H3YIaeMBIX
¢buryp, BEIIBHTaTh TUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpuIecKkux (puryp, 000CHOBBIBAThH HITH OIIPOBEPIaTh MX; yMEHHE
MPOBOJIUTH KJIACCH(PUKALINIO GUTYP TIO pa3TUIHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOIMMBIE JIOMOJTHUTEIbHBIE TOCTPOEHUS;

YMETh CBOOOHO OIEPUPOBATh MOHITHUSMU: IUIOMIAIL (QHUTYPHI, 00bEM
¢Gurypel, BeIWYMHA YIJa, PAcCTOSHHE OT TOYKU JO IUIOCKOCTH,
paccTossHUE MEXIY NPSIMBIMH, PACCTOSHUE MEXAY TUIOCKOCTSIMH,
wiomaab chepbl, IIOMAAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA,
MIMHApPA, 00BeM  Ky0a, TPSIMOYTOJBHOTO  IapajulelenuIie/a,
NUpaMUIbl, TPU3MBI, LWIMHApPA, KOHYCa, IIapa; YMEHHE HaXOAUTh
OTHOIIEHHE 00bEMOB MOAOOHBIX UTYD;

YMEeTh CBOOOJHO OINEpUPOBATH MOHSATHSAMHU: JBIKCHHE, TapaIeIbHbINA
NEpeHOC, CUMMETpPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue moao0usi, moo0HbIe (PUTYpHl; YMEHHE PACIO3HABATh
paBHbIE U MOAOOHBIE (PUTYpbl, B TOM 4YHCIE€ B IPUPOAE, HCKYCCTBE,
apXUTEKType; YMEHHE MHCIIOJb30BaTh TI'€OMETPUUYECKHE OTHOLICHHUS,
HaxOJIUTh TEOMETPUUYECKHE BEJIMUMHBI (JITTMHA, YTOJl, TUIOMAdh, O0BEM)
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IIpU pEUIeHUH 3a/ad U3 APYTrux y4eOHBIX NMPEAMETOB U U3 peallbHOMN
JKU3HU;

YMETb CBOOOJHO OIIEPHUPOBATH MOHATUSIMU: NIPIMOYIOJIbHAs CUCTEMA
KOOPAMHAT, BEKTOP, KOOPANHATHI TOUYKH, KOOPAMHATHI BEKTOpA, CyMMa
BEKTOPOB, IIPOU3BEIECHUE BEKTOPA Ha YUCIIO, PA3JI0KEHUE BEKTOPA 110
0a3ucy, CKaJIspHOE MIPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YIOI
MEXly BEKTOpPaMH; YMEHHE UCII0JIb30BAaTh BEKTOPHBIN U
KOOpJAMHATHBIN METOJ, Ul PELICHHUs TEOMETPUYECKUX 3a7a4 U 3a7a4
JPYTUX y4eOHBIX MPEAMETOB; ONEPUPOBATh NOHATHAMM: MaTpuLa 2X2 u
3X3, ornpenenuTellb MaTpHIbl, FEOMETPUUECKUN CMBICIT OIIPEASIIUTENS;
YMETb MOJEIMPOBATh PEAIbHBIE CUTyallud Ha S3bIKE MaTEMaTHKWU;
COCTaBJIATh BBIPAXKCHMsI, YPABHEHUs, HEPABEHCTBA U UX CHCTEMBI I10
YCIOBUIO  3aJa4yd, HCCICNOBaTh  IIOCTPOCHHBIE  MOJEIH €
HCIIOJIb30BaHUEM amrapaTa ajareopbl, UHTEPIPETUPOBATH MOTyUYEHHBIN
pe3yibTaT; CTPOMTh  MaTeMaTH4YeCKHE MOJAEIM C  IOMOIIBIO
F€OMETPUYECKUX IMOHATUM W BEJIMYMH, pElIaTh CBS3aHHbIE C HUMU
MIPAaKTUYECKUE 3a7aud; COCTABIATh BEPOATHOCTHYIO MOZCIb U
MHTEPIPETUPOBATh IIOJYYEHHBIN pE3yJbTar; peuarb IPUKIagHbIe
3aJa4d  CPEICTBAMU MAaTeMAaTUYECKOTO aHajau3a, B TOM 4YHCIE
COLIMAIbHO-

9KOHOMHYECKOr0 U (PU3UUECKOr0 XapaKTepa;

- yMEHHME BBIOMPATh MOAXOASIIMNA METOJA JJsl pelleHus 3aJayu;
IMOHMMAaHHE 3HAYMMOCTH MAaT€MaTUKH B HW3Y4YEHUH NIPUPOIHBIX U
OOIIECTBEHHBIX IMPOIECCOB M SBJICHHUI; yMEHHE pacrno3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHUE IPHUBOJUTH
MIpUMEpPbl MaTE€MAaTHYECKUX OTKPBITUM POCCUHUCKOM W MHUPOBOMU
MaTeMaTHYECKOW HAYKH.

B 06nacTy HeHHOCTH HAyYHOTO MO3HAHUS: - YMETh OIEPUPOBaTh IIOHATHSIMH: palMOHATbHAS (YHKIIHS,
OK 02 - c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, noKa3aTenbHass (QYHKUUsS, CTeneHHas (yHKIus, Jorapudmudeckas
Vcrons30Bath COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (yHkums, TpuroHomerpuueckue (yHKUMH, OOpaTHbIC (DYHKIMK;
COBpPEMEHHEBIE HaYKH U OOIECTBEHHOH MPAaKTUKH, OCHOBAaHHOTO Ha YMEHHE CTPOMTh TpadUKH H3YyYCHHBIX (YHKIUI, MCIOIb30BaTh
Cpe/CTBa MOUCKA, JIMajiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO rpaduKy MpH U3YYEHHU TIPOLECCOB M 3aBUCUMOCTEH, IPH pELICHUH

aHaJIm3a u
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UHTEpIpEeTaluu
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUU  JIJISt
BBITIOJIHEHUS  3a]1a4
npoheCCHOHATLHON
JESATeIbHOCTH

CBOEr0 MecTa B MOJUKYJIbTYPHOM MHPE;
- COBEPILICHCTBOBAHUE SI3IKOBOM U YUTATEIbCKON
KYJIBTYpPBI KaK CPe/ICTBa B3aUMOJICHCTBHUS MEXTY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HAHHE  IICHHOCTHU Hay4YHOMU
JESTEIbHOCTH, TOTOBHOCTh ~ OCYILECTBIISIT
MOPOEKTHYIO U MCCIIEI0BATENbCKYIO

JEeSTeIIbHOCTh HHIUBUYaIbHO U B TPYIIIIE.

OBnaneHue  yHUBEPCANBHBIMH  y4EOHBIMU

M03HABATEIbHBIMU ICUCTBUSAMU: B) paboTa ¢

uHpopManuei:

BJIQJICTh HABBIKAMHU TTOJTYUYCHUS HHPOPMAIIHH U3

MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO

OCYIIECTBIISITh MMOUCK, aHATN3, CHCTEMATHU3AIUIO U

UMHTEPIIPETAINIO HH(DOPMAIIK Pa3INYHbIX BUIOB U

dbop™m mpecTaBIeHUS;

- co3laBaTh TEKCThl B Pa3IU4YHBIX (opMarax cC

y4eTOM  Ha3HaueHus uHGOpMalUd U IIeJIeBOM

ayJIUTOPUH, BBIOMpAas ONTUMATBHYIO opmy

MPEJICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh  JIOCTOBEPHOCTb,

JETUTUMHOCTD

uH(pOpMaIlH, €€ COOTBETCTBUE MIPABOBLIM U

MOPATHbHOATHYECKHM HOPMaM;

- UCIIOJIb30BaTh CpeACTBa WH(GOPMAIMOHHBIX U

KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHH B  pEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3aIMOHHBIX

3aady  C COOJIOJeHHeM TpeOOBaHHWI SPrOHOMUKH,

TEXHHUKU OE30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus,

MPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN

0€30I1aCHOCTH;

3a7a4 M3 ApYruxX Y4eOHBIX MPEIMETOB M 33/1a4 U3 peajbHOW >KU3HH;
BBIpaXaTh GOPMYIIaMHU 3aBUCIMOCTH MEXy BEIIMYMHAMU;

- YMETh ONEpPHPOBATH MOHATHUAMH: TOXIECTBO, TOXJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHHH W
HCPaBCHCTB, PaBHOCUIIbHOCTb ypaBHeHI/If/'I, HCpPAaBCHCTB M CHCTCM,
palMoOHAIBHBIE, HPpAllMOHANBHBIE, IIOKA3aTeJbHbIC, CTEICHHEIC,
norapu()MUYECKHe, TPUTOHOMETPHUYECKHE YPAaBHEHHUs, HEPABEHCTBA U
CUCTCMbI; YMCTbH pPCIIAThb YPAaBHCHHA, HCPABCHCTBA MW CHUCTCMBI C
IIOMOIIBI0 Pa3JIUYHBIX IIPUEMOB; pEILIaTh YpaBHEHUSA, HEPABECHCTBA U
CUCTCMBbI C IAapaMCTpOM; IPHUMCHATL YPAaBHCHUA, HCPABCHCTBA, HX
CHCTEMBI JUIS PEIICHHsI MaTeMaTHYECKUX 3a/1a4 U 3a]a4 U3 Pa3IndHbIX
o0yacTeil HayKu M peaibHOW )KU3HH;
YMCTb CBO60I{HO OICpHUPOBATH TOHATUAMU: IBHUIKCHUC, HapaJIJIeJIBHLIﬁ
HEepeHoC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpaszoBaHue m01001s, T0100HbBIE PUTYpBI; YMETh pacliO3HaBATh
paBHbIE U IOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPO/JIE, HCKYCCTBE,
APXUTCKTYPEC, YMCTb UCIIOJIB30BATh ITCOMCTPUUCCKHUEC OTHOLICHNA,
HaXOJUTh F'€OMETPUYECKHE BEIMYMHBI (IJIMHA, YT, IJI0Ia/lb, 00BEM)
IIPU pelIeHNH 3aJa4 U3 IPYTuX y4eOHbIX MPEIMETOB U U3 peaibHON
KHU3HU
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- BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3allUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JUIHOCTH

OK 03
ILmanupoBate u
peann30BBIBATH
cOoOCTBEHHOE
npodeccnoHaIbHOE
Y JINYHOCTHOE
pa3BuTHE,
peANPUHIMATEIHC
KYIO JICSITEIIbHOCTh
B
npoeCCUOHATILHON
chepe,
HCIOJIb30BaTh
3HaHUS 110
¢buHaHCOBOM
IPaMOTHOCTH B
Pa3IUIHBIX
KU3HEHHBIX
CUTYaIUAX

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

- - c(hopMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3TUYECKOI0 MTOBEICHHUS;

- CIIOCOOHOCTh OLICHMBATh CUTYAlIMIO M MPUHHUMATh
OCO3HAHHBIE PEUICHMs, OPUEHTHUPYSACh Ha MOPAIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAaHHUE  JINYHOTO

IMOCTPOCHUC

BKJIaJa B

YCTOMYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTENSIM U
(unmu) [OpYrUM 4YlieHaM CEeMbH, CO3[aHUI0 CEeMbU Ha
OCHOBE OCO3HAHHOI'O MPHUHATHS I[EHHOCTEH CEMEHHOU
’)KA3HU B COOTBETCTBUU C TpaauuusIMu HapoaoB Poccuu;
OBnageHue yHUBEPCAIbHBIMH  PETYyJISTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

CaMOCTOSITEJIBHO OCYIIECTBIISITH TO3HABATEIbHYIO
NeSTeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC 33/1a4H B

o0pa3oBaTebHOM NEATCIbHOCTH W JKU3HCHHBIX
CUTYaIUsX;

- CaMOCTOSITENILHO ~ COCTaBIIATh IUIAH  PEUICHUS
npoOJieMbl € y4eTOM  HMEIOIIUXCS  PecypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM; CIIOCOOCTBOBATh
(OpMHUPOBAHUIO U TIPOSIBICHHUIO IITUPOKON SPYIUINH B
pa3HbIX 007acTSIX 3HAHUH, IOCTOSTHHO MOBBIIIATH CBOM
00pa3zoBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 6)

- YMETbH OICprUpoOBaAThH IIOHATHUAMM: panrOHAJIbBHBIC,

UppalroHaIbHbIC, TI0Ka3aTelbHbIC, CTEICHHBIC, JOrapU(pMHUECKUE,
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABCHCTBA, HX CUCTEMBI;

- YMETh ONEPHPOBATH TMOHATHSAMHU: MHOTOTPAHHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO0, mapajuienenunes, npusmMa, mupamMmusa, Gpurypa u
MOBEPXHOCTh BpAIICHHs, IWIMHAP, KOHYC, Imap, cdepa, CEeYCHHUs
¢burypsl BpaimeHus, IUIOCKOCTh, Kacaromascs cQepsl, IHINHAPA,
KOHyCa, IUIOMAJb TOBEPXHOCTH THPAMHIBL, MPHU3MBI, KOHYCa,
OWIMHIpPa, TUomans cdepsl, o00beM Kyba, MPSIMOYTOJBHOTO
napajuiesienunena, MUpaMubl, MPU3MbI, HWIHHAPA, KOHYycCa, IIapa;
yMEHHUE H300pakaTb MHOTOTPAHHUKU W TIOBEPXHOCTH BpAIICHUS, MX
CeUeHHs] OT pYKH, C TIOMOILIbI0 YEPTEXKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX ~ CPEJCTB; yMEThb paclo3HaBaTb CHUMMETPHUIO B
MIPOCTPAHCTBE; YMETh PACIIO3HABATH NMPABMIIbHBIE MHOTOT PAHHUKH;
YMETh OIEPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPAMUHAT,
KOOPJAWHATHI TOUYKH, BEKTOP, KOOPAHHATHI BEKTOPA, CKATSIPHOE
IIPOM3BECHUE, YTOJl MEKAY BEKTOPAMHU, CyMMa BEKTOPOB, pACCTOSIHUE
MEXy ABYMSI TOYKaMH, KOOPIWHATHI CEPEIUHBI OTPE3Ka.
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CaMOKOHTPOJIb!

- UCIOJIb30BaTh NpUeMbl pedieKCUH ISl OLEHKU
CUTYyalluu, BEIOOpa BEPHOTO PELICHUS;

- - yMETb OLICHUBATb PHUCKU M CBOEBPEMEHHO
IPUHUMATD PELLIEHUS 110 UX CHUKEHHUIO;

B) SMOLIMOHAIBHBIM HMHTEIUIEKT,  MPEIIOIararolumi
c(hOpMUPOBAHHOCTD:

- BHYTPEHHEIl MOTHBAalLM{, BKJIIOYAIOIIEH
CTpPEMJICHHE K JOCTHXKECHHUIO LEJIU U YCIIEXY, ONTUMU3M,
WHULUATUBHOCTb, YMEHHUE JI€UCTBOBAaTh, HUCXOJs U3
CBOMX BO3MOXHOCTEH;

- SMIMATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATH
HMOLIMOHAIIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €0 MpU
OCYIIECTBJIEHUM  KOMMYHHUKAIlUM, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COMaJIbHBIX HAaBBIKOB, BK/IIIOYAKOIINX CIIOCOOHOCTh
BBICTpanBaTh OTHOICHUSA C APYTrUMU JIFOJIbMU,
32160TI/ITBCSI, IMMPOABJIATH UHTCPCC U pa3pCIlaTh KOH(l)J'H/IKTLI

OK 04

OS¢ dexTuBHO
B3alMOJICICTBOBAThL
U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
Y CaMOOIIPEIETIEHHUIO;

- -OBJIaJICHME HaBBIKAMU yueOHo-
HCCIIEIOBATENIbCKOM,  MPOEKTHOM W COLUMAIbHOU
eI TCIILHOCTH;

OBnazeHue YyHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

6) COBMECTHAA IECIATCIBHOCTD:

- MOHUMaTh W  HUCIOJB30BaTh  IPEUMYLIECTBA
KOMaHHOW M WHAMBUIYAIbHOH paboThI;

- MPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH,
OpPraHU30BbIBaTh M KOOPJAMHUPOBATH JEUCTBUS MO €€
JOCTIKEHMIO: COCTaBJIATE IUIAH JICHCTBHI,

- YMETb ONEepPUPOBATh NOHATHAMM: CITy4ailHbIN OIBIT U CIy4aiHOe
COOBITHE, BEPOSTHOCTD CIY4alHOTO COOBITUS; YMETh BHIYUCIATh
BEPOSITHOCTH C UCIOJIb30BaHMEM I'padMueCKUX METOI0B; TPUMEHSTh
(bopMyJIBI CIIOKEHHS U YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ GOPMYIIBI IPU PELICHUH 3371a4; OLEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYaifHIMHU BETHUMHAMM;
YMEHUE NMPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJIHO OIEPHUPOBATH MOHATUSIMH: CTENEHb C LENbIM
mokaszaTejieM, KOpPEHb  HATypalbHOH  CTENeHW, CTeNeHb ¢
pallMOHAIBHBIM ~ TOKa3aTeleM, CTeNeHb € JCHCTBUTEIBbHBIM
(BeleCTBEHHBIM) TIOKa3aTeseM, Jiorapudm vucia, CUHYC, KOCUHYC U
TaHT€HC MMPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATUSAMH: Tpapuk (yHKIHH,
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pacnpenenaTb pojau C yieTOM MHEHUN y4aCTHUKOB
00CyXXIaTh pe3ysbTaThl COBMECTHOU pabOThI;
- KOOpJAMHHUPOBaTh M  BBINOJHATH paboTy B
YCIIOBUSAX peasbHOTO, BHUPTYaITbHOTO u
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;
- OCYIIECTBIISITh ~ IMO3UTHUBHOE  CTpPAaTeru4ecKoe
MOBEJICHWE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.
OBnaneHue  yYHUBEPCANBHBIMH  PETYJISATUBHBIMHU
JEACTBUSAMMU:
T) IPUHATHE Ce0s U IPYTHUX JIFOICH:
- MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JIFOICH
IIPH aHAJIM3E PE3YJIbTATOB JACATCILHOCTH;
- MpHU3HaBaTh CBOE MPABO M MPaBO APYTUX JIOAEH
Ha OIIMOKMU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3UILIUH
APYyroro 4eaoBeKa.

oOpatHass (yHKOMSA, KOMMIO3UIMA (YHKIHMH, JTUHEHHas (yHKIHS,
KBaJpaTu4Has (QyHKIHs, cTENeHHas (QYHKIHS C IIETbIM MOKa3aTeleM,
TPUTOHOMETpUYecKkne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMH, TTOKa3aTeIbHAs U

norapudmuueckas QyHKIUH; YMETb CTPOUTH TpaPuK PyHKIHH,
BBINOJIHATH MPeo0pa3oBaHust rpaukoB QyHKIIUH;

- YMETh HCIONB30BaTh Tpapuku (YHKIMHA UISI  U3yYCHHS
MPOIIECCOB M 3aBHCUMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX
OpeAMETOB W W3 peajbHOM JKW3HHW; BBIpaXaTh (QopMmyrnamu
3aBHCUMOCTH  MEXAY  BEIMYMHAMH;  CBOOOJHO  ONEPUPOBATH
MNOHSATHAMHU:  YETHOCTh  (YHKIHMH, TEPHOAUYHOCTh  (YHKIIHH,
OTPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTh (YHKIIHH, SKCTPEMYM
¢byHknuy, HauOojblllee M HaWMEHbIEe 3HAa4YeHUs (QYHKUUH Ha
MPOMEXKYTKE; YMETh MPOBOAUTH UCCIIEIOBaHUE (DYHKIIUH;

YMETh MCII0JIb30BaTh CBOICTBA U rpaduku (GyHKIMN AJIS peIIeHus
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; U300pakaTh Ha
KOOP/IMHATHOM MJIOCKOCTH MHOXECTBA pEellIeHUI ypaBHEHU, HEpaBEHCTB
U MIX CHCTEM

OK 05
Ocy1iecTBIATh
YCTHYIO U
MMACbMEHHYIO
KOMMYHHKAITUIO Ha
rocyJaapCTBEHHOM
s13b1Ke Poccuiickoi
denepanuu ¢
y4eToM
0COOCHHOCTEH
COILIMAILHOTO U

B o6mactu scTeTnueckoro BOCIUTAHMUS:
- ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOUas
ACTETUKY ObITA, HAYYHOTO ¥ TEXHHYECKOTO TBOPYECTBA,
CIoOpTa, TPy/Ja U OOIIECTBEHHBIX OTHOIICHHUIA;
- CIIOCOOHOCTH BOCTIPUHUMATH PA3JTUYHbIE BUJIbI
WCKYCCTBa, TPAAUIIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJiOB, OIIyIIaTh SMOIMOHAJIBHOE  BO3ZEHCTBHE
HCKYCCTBA;
- yOEXACHHOCTh B 3HAUMMOCTH JIJISl IMYHOCTH U
o0I1ecTBa OTEUeCTBEHHOTO 1 MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAIULUN U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBLIPAKCHHUIO B pa3HbIX BHUaX
HCKYCCTBA, CTPECMJICHUC ITPOSBJIATL KA4CCTBaA




17

TBOPYECKOM JINUHOCTH;
OBnazneHue  yHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSIMU: a) OOILICHHE:

- OCYILECTBIISATh KOMMYHHKAIIMU BO BCeX cepax
YKU3HU;

- pacrio3HaBaTh HeBepOallbHbIE CPE/ICTBA OOLLEHUS,
IIOHMMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, PACIIO3HABAThH
HPEINOCHUIKN KOH(MIMKTHBIX CUTYallui U CMATYaTh
KOH(JINKTHI,

- Pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOK TOUKY
3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB
OCO3HaHHE O00y4YarIUMUCS POCCHUICKOM
IpaXXAaHCKOW UIEHTUYHOCTH;

- LIeJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHEN
MTO3UIIMH JJMYHOCTH HAa OCHOBE 1yXOBHO-HPAaBCTBEHHBIX
LeHHOoCcTeN HapoaoB Poccuiickont Penepanny,
UCTOPUYECKHUX U HAIIMOHAIbHO-KYJIBTYPHBIX TPaIUIHi,
(opMHpOBaHUE CUCTEMBI 3HAUUMBIX
LIEHHOCTHOCMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MUPOBO33pEHNUs, TPAaBOCO3HAHUS,
HKOJIOTHYECKOM KYJIbTYpBI, CIOCOOHOCTH CTaBUTh LEJIU U
CTPOUTH JKU3HEHHBIE IIJIaHbL;

- B ywacTu rpakjaHCKOr0 BOCIIUTAHMS: OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX IIpaB U

00s13aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSIKA;

- MPUHATHE TPATUIMOHHBIX HAllMOHAJIbHBIX,
00I11e4eTOBEYECKUX T'YMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTB ITPOTUBOCTOSTH UACOJIOTHH
IKCTpEeMH3Ma, HAllMOHATN3MA, KCeHOPOoOuH,
JUCKPUMHUHALIMH IO COLUAIIBHBIM, PEJIUTHO3HBIM,
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pPacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;
- TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTD B
MHTEpecax rpa)KIaHCKOro 00IIecTBa, y4acTBOBATh B
caMOyIpaBJIeHUU B 00111€00pa3oBaTeIbHON
OpraHU3aly U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;
- YMEHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C HX (DYHKUUAMU U
Ha3HAYCHHUEM;
- FOTOBHOCTh K TYMAHUTapHOM U BOJIOHTEPCKOM
JIEATEIIbHOCTH;

MaTPpUOTHYECKOTO BOCTIUTAHUS:
- c(hOpMUPOBAHHOCTH POCCUICKOM TpaXKIaHCKOH
UJICHTUYHOCTH, IATPUOTU3MA, YBAKECHUS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U
KYJIbTYpPY, IPOLIJIOE U HACTOSAIEE MHOTOHAIMOHAIIBHOTO
Hapoaa Poccuu;
- LICHHOCTHOE OTHOILIEHUE K TIOCYAapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY M IPUPOJHOMY HACIEAMIO,
MaMATHHUKAM, TpaaAULIUAM HapoJ0B Poccun,
nocTwkeHusiM Poccum B Hayke, HMCKYCCTBE, CIOpPTE,
TEXHOJIOTHUSIX U TPYIE;

- uaeHas ~ yOeXJeHHOCTb,  TOTOBHOCTb K
ciykeHuto u 3amure OredecTBa, OTBETCTBEHHOCTH 3a
€ero cyas0y; OCBOCHHBIE 00yJaromuMucs
MEXIIPEIMETHbIE MOHATUS U YHUBEPCAIbHBIE yueOHbIE
neicTBUsS (perysisiTUBHBIE, MO3HaBaTeNbHbIE,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTH UX MCIIONIBL30BAHUS B
MO3HABATEJIbHON M COIMAIbHOM MPAKTUKE, TOTOBHOCTD K
CaMOCTOHTeHBHOMy HJIaHI/IPOBaHI/IIO nu OCYH_ICCTBJIGHI/IIO
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y4eOHOIl e TeTbHOCTH, OPTaHU3aH y4eOHOTO

COTPYAHMUYECTBA C [1€AArOrMYeCKUMHU pabOTHUKAMU U

CBEPCTHUKAMHU, K Y4aCTHIO B IOCTPOCHUU

VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -

OBJIa/ICHUE HAaBbIKaMM y4e€OHO-HCCIIEeI0BATENbCKON

IIPOEKTHOM U COLMATIbHOM NEATEIHOCTH

- ;- HE IPUHUMATh JEHCTBUS, IPUHOCAILLUE BPE]

OKpYKaroIleH cpese;

- YMETb IPOTHO3UPOBATh HeOJIaronpusITHbIE

9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX

JICMCTBHM, IPEAOTBPAILLATD UX;

- yYMETb POTHO3UPOBATh HEOJIArONPUSATHBIC

HKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX

JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIupUTh OMNBIT ACSITEIBHOCTH 3KOJOTHYECKON

HaIlpaBJIEHHOCTH;

- pa3zpabarbiBaTh IJIaH pEIIEHUs MpoOJIeMbl ¢

YYETOM aHaJIN3a UMEIOIINXCS MaTEpUAIbHBIX U

HEMaTEpUaAIbHBIX PECYPCOB;

- OCYILIECTBIIATh LI€JICHAITPABICHHBII MOMCK

nepeHoca CpesiCTB U CrocoO0B JIeHCTBHS B

poeCCHOHABHYIO CPEY;

- YMETh NEPEHOCUTH 3HAHMS B IMTO3HABATENIBHYIO U

NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEIbHOCTH;

- IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEH C

MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON

3HAYUMOCTH - JlaBaTh OLIEHKY HOBBIM CUTYalUsM,

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD, OLICHUBATH

COOTBETCTBHUE PE3YNBTATOB LIEJISAIM YMETh IIEPEHOCHUTH
3HAHUA B MIPaKTUYECKYIO
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0011aCTh >KU3HEICATCIBHOCTH,
- YMETb HWHTErPUPOBATH
pa3sHBIX

3HaHUA u3

MIPEIMETHBIX 00IacTel;
HCII0JIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI B PEIICHUN
mpodeccHoHabHBIX 33/1a4 ¢ COOJIIOICHUEM TPeOOBaHHMIH
I'OCT, texnuku 0e3011aCHOCTH, TUTHCHEI,
pecypcocOepekeHus, IPABOBBIX U 3TUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

OK 06

[IposiBnsATh
TPaKJaHCKO-
NaTPUOTHUECKYIO
TTO3UILIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE
MOBEJCHUE Ha
OCHOBE
TPAAUITHOHHBIX
00111eYeIIOBEYECKHUX
LIECHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHM3AIUN
MEXKHAITMOHAIIbHBIX
u
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOHHO
r'0 IIOBCACHHUS

- OCO3HaHHE  OOydYaroUMMHUCA poccuiickon
IPaXXAaHCKOW UIECHTHYHOCTH;

- LIEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEN
MO3ULUH JIMYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHOoCcTeN HapoaoB Poccuiickont Penepanny,
HCTOPUYECKHUX U HAIIMOHAIbHO-KYJIBTYPHBIX TPaIUIHi,
(bopMHpOBaHUE CUCTEMbI 3HAUUMBIX
LIEHHOCTHOCMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYINLUOHHOIO MUPOBO33PEHUS, IIPABOCO3HAHMS,
HKOJIOTHUECKOM KYJIbTYpBhI, CTIOCOOHOCTH CTaBUTh LIEJU U
CTPOUTH JKU3HEHHBIE IIJIaHbL;

- B wacTu rpakgjaHcKOro BOCIIUTaHUS: OCO3HAHUE
CBOMX KOHCTUTYI[MOHHBIX IIpaB U

00s13aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSJIKA;

- MPUHITHE TPAIUIMOHHBIX HAllMOHAJIbHBIX,
0011eYeI0BeYeCKUX TYMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTB ITPOTUBOCTOSTH UACOJIOTHH
IKCTpEeMH3Ma, HAllMOHATN3MA, KCeHOPOoOuH,
JUCKPUMHHALIMA IO COLUAIIBHBIM, PEJINTHO3HBIM,
pacoBbIM, HALlMOHAJIBHBIM IIPU3HAKaM;
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- TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTD B
MHTEpecax rpakKIaHCKOro oOIIecTBa, y4acTBOBATh B
CaMOYTIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHM3alH U JETCKO-IOHOIIECKUX OpraHU3alusiX;
- YMEHHME B3aUMOJIEHCTBOBATh C COLMAIBHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C HUX (DYHKIUAMH U
Ha3HA4YCHHEM;
- FOTOBHOCTh K TYMaHUTapHOM M BOJIOHTEPCKOU
JIeATEIbHOCTH;

MaTPUOTHUYECKOI0 BOCIIUTAHUSA:
- c(hOpMUPOBAHHOCTH POCCUICKOMN TpaXKIaHCKOH
UJEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepes PonnHOM,
rOpIOCTH 3a CBOM Kpal, CBOXO PoauHy, CBOM SA3BIK U
KYJIBTYPY, IPOILIJIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO
Hapona Poccuu;
- LIEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOAHOMY HACIEIHIO,
MaMATHUKAM, TpauLUsM HapoJIOB Poccun,
noctmxkeHusM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYJE;

- uaeiiHas ~ yOeXJIEHHOCTb,  TOTOBHOCTh K
cnyxeHuro U 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynb0y; OCBOCHHBIC 00yJaromuMHCs
MCXKIIPECAMETHBIC TMOHATUA W YHUBCPCAJIBHBIC yqe6HLIe
JIEUCTBUA (perynaTuBHEIE, [MO3HABATEJIbHBIE,
KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTE MX MCITOJIB30BAHUS B
M03HABATEJIbHOM U COLIMATIbHOM MTPAKTUKE, TOTOBHOCTD K
CaMOCTOATEJIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO
yueOHOM NesSTeIbHOCTH, OPTaHU3aIMH YIeOHOTO
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COTPYIHUYECTBA C IIEAArOTMYECKUMHU paOOTHUKAMHU U
CBEPCTHHUKAMM, K Y4aCTHIO B IOCTPOCHHUH
VHAMBUYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH; -
OBJIa/ICHHE HAaBbIKAMH y4eOHO-UCCIIEJ0BATEIbCKOM
IIPOEKTHOM U COLIMAIIBHON JEATEIIBHOCTH;

pecypcocOepexeHus], IPaBOBBIX U ATHYECKUX HOPM, HOPM
MH(POPMAIIMOHHOMN 0€30MaCHOCTH

OK 07
ConencTBoBaTh
COXpaHEHUIO

OKpY Karoleu
cpebl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUA 00
W3MCHCHUHU
KJIUMATa, MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JICICTBOBATH B
YpE3BBIYANHBIX
CUTYyaLUSIX

- HE MPUHUMATh JAEUCTBUS, IPUHOCSIINE BPEJL
OKpy’Karolel cpene;

yMETh IIPOTHO3UPOBATH HeOJaronpusTHoIE
9KOJIOTMYECKUE TIOCIIEACTBUS MTPEANPUHIMAEMbIX
NecTBUH, IpeloTBpaIlaTh UX;

- pPacIIUPUTh OMBIT JESATEIIBHOCTH 3KOJIOTHYECKOU
HaIpPaBJIEHHOCTH;

- pa3zpabarbiBaTh IJIaH pEIICHUs MNpoOJIeMBbl ¢
YUETOM aHaJIn3a UMEIOIIMNXCS MaTepUaibHbIX U
HEMaTEpUAIbHBIX PECYPCOB;

- OCYIIECTBIISATh LIeJICHAIIPaBJICHHbBIN
IIEPEeHOca CPEJICTB U CIIOCOOOB JIEHCTBUS B

IMOUCK

pohecCHOHANBHYIO Cpey;
- YMETh TMEPEHOCHUTH 3HAHHS B TMO3HABATEIBHYIO U
MPAKTHUIECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;
- mpeJiaraTh HOBBIE MPOEKTHI, OLICHUBATH UCH C
MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUIECKON
3HAYUMOCTH;
- JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh
KOPPEKTUBHI B ICITEILHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LENSIM

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI

B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LETIM




23

MK 1.3
Odopmisath
TEXHUYECKYIO
JOKYMEHTAIUIO Ha
IPOCKTUPYEMBbIC
YCTpOMCTBA

- yYMETh TEPEHOCUTb 3HAHUS B
MPAKTUYECKYIO

001aCTh KU3HEICATCIBHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS U3  PaA3HBIX
MPEIMETHBIX 00IacTel;

- HCII0JIb30BaTh CPEJICTBA HH(POPMAIIUOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PELICHUN
po(heCCHOHANIBHBIX 3aj1a4 C COOJII0ICHHEM TPeOOBaHHMIA
I'OCT, TexHuku 6€301aCHOCTU, TUTHCHEI,
pecypcocOepeKeHusl, MPABOBBIX M ITHYCCKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

- BJIJETh METOAAMH JJOKa3aTeNbCTB, AJITOPUTMAMU PEIICHHS
3a7a4; yMeHHe (OpPMYIHUPOBATH ONPEACICHUs, aKCHOMBI U TEOPEMBI,
OPUMEHATh MX, MPOBOJIUTH JOKa3aTENbHBIE PACCYXICHHS B XOJe
pelieHus 3a1ay;
- YMETh OIEPHPOBATH MOHATUSAMH: CTENEHb YHWCIHA, JOoTapudm
YHCIIa; YMEHUE BBIIOJIHATH BHIYMCIICHUE 3HAUYCHUN U
npeoOpa30BaHus BRIPAKEHH CO CTETICHSMH | JIOraprupMaMu;
- YMETh  ONEpPHUPOBaTh MOHATHAMHU: KOMIUICKCHOE  YHCIIO,
CONpSDKCHHBIE  KOMIUICKCHBIE  YHCJIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa 3alUCH  KOMIUIGKCHBIX — YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpandeckas); yMeTb
HPOU3BOAUTH ApU(PMETHUECKHIE JCHCTBUS C KOMIUICKCHBIMU YHCIIAMU;
HPUBOJHUTH IIPHMEPHI UCTIOJIB30BAHUS KOMIUICKCHBIX

qHCel;
YMETh ONEPUPOBATH MOHATHIMU: PAllMOHATBHAS (QYHKIINS,
nokasarenbHas QyHKIMS, cTeneHHast QyHKIMsL, Jorapupmuyeckast
(byHKLMS, TPUTOHOMETpUYECKUE PYHKIMHU, 0OpaTHbIe (YHKIIUN; YMEHUE
CTPOUTH TpaUKHU U3YYEHHBIX (DYHKIMH, UCTIONB30BaTh rpaduku mpu
M3YyYEHHH MTPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33134 U3 IPYTUX
y4eOHBIX IPEMETOB U 33J1a4 U3 pPeaIbHOW KU3HH; BEIPAXKATh
(dbopMyTaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;
- YMETh pemiaTh TEKCTOBBIC 33Jaud Pa3HBIX THIIOB (B TOM YHCIIE
Ha TIPOIEHTHI, JOJM M YacTH, Ha JBW)KEHUE, PabdOTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIIOTH, 3aJ1a4i U3 00JacTU YIpPaBICHUS JIMYHBIMHA U
CeMEWHBIMA  (MHAHCAMH); COCTaBISATh BBIPAKEHUS, ypPaBHEHUS,
HEpaBEHCTBA W WX CHUCTEMBI 110 YCJIOBHIO 33Ja4yH, WCCIIEIO0BaTh
MOJTYYEHHOE PElIeHNe U OIICHUBATh IPaBI0N0100HOCTh PE3YIbTATOB;
- YMETh OIEPUPOBATH TIOHATHIMU: CpeaHEe apu(hMETHIECKOE,
MenuaHa, HauOoJIblee M HaMMEHbIIee 3HAYCHUS, pa3Max, AUCIIepCus,
CTaHAAapPTHOE OTKJIOHEHHUE YHCIOBOTO HA0Opa; YMETh U3BIICKATh,
MHTEPIPETHPOBATH UHPOPMALIUIO, IPEICTABICHHYIO B Ta0IHIIaX, HA
JMarpamMMax, rpaukax, OTpakarollylo CBOHCTBA peasIbHBIX IPOLIECCOB U
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SBJICHUI; IPEACTABIATh HH(POPMALIMIO C TIOMOLIBIO TAOJIUI U JUArpaMm;
HCCIIEN0BATh CTATUCTUYECKUE IAaHHbBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETb OIIEPUPOBATH IOHATHIMU: CIyYalHBIN ONBIT U CIy4aliHOE
cOOBITHE, BEPOSTHOCTH CIy4aHOTO COOBITHS; YMEHHME BBIUUCISTH
BEPOSITHOCTh C HCIOJB30BAHUEM TpaPUUECKUX METOJOB; NMPHUMEHSTh
(GOopMyNbl CIOXKEHHUS M YMHOXEHMsI BEpOSITHOCTEH, KOMOMHATOPHbIE
bakTel U (QOpMyNBl MpHU pPELICHUM 3aJay; OLEHUBATh BEPOSTHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH BEIMYMHAMU;
yYMEHUE NPUBOAUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJBIIUX YHUCET B
IIPUPOJHBIX U

OOI11eCTBEHHBIX SIBJICHUSX;

- YMETh OIIEpUPOBATh MOHATHAMU: TOYKA, IpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, ABYIPAHHBIA  yrojl, CKpELMBAIOIIMECS IPAMBIE,
MIapaJUIEIbHOCTh Y NMEPHEHANKYJISIPHOCTD MPSMBIX U IUIOCKOCTEH, Yo
MEXIY NPSAMBIMH, YroJl MEXKIY IPSAIMOM U INIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH 1O TUIOCKOCTH, PACCTOSTHUE MEKILY
IIPSAMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IOpU peIIeHUH 3ajjad H3y4yeHHbIe (DAKTBI U TEeOopeMbl IJIaHUMETPUU;
YMEHHUE OLICHUBAThH Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUPa;

- YMETb ONIEPUPOBATH MOHATUSMU: MHOTOTPAaHHUK, CEYCHUE
MHOTOTpaHHHKa, KyO, mapajuienenunes, npusMa, nupamuia, purypa u
MOBEPXHOCTh BPALICHHUS, IMIHH]P, KOHYC, Iap, chepa, CeueHUs
(burypsl BpaleHus, IIOCKOCTh, Kacatoiasics chepbl, HUINHAPA,
KOHYCa, IUIOIIAa/lb [IOBEPXHOCTHU IIMPAMHUJIBI, IPU3MBI, KOHYCA,
WIMHPA, TUI0IaabL chepbl, 00beM KyOa, IPSIMOYTOIBHOTO
napajuiesenunea, NMpaMuIbl, IPU3MbL, HAIUHIPA, KOHYCA, 11apa;
yMeHHue U300paxkaTb MHOTOI'PAaHHUKH U TIOBEPXHOCTH BpaILlEHUs, UX
CEYEeHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMEHHUE PACIO3HABATh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH NTPaBUJIbHBIE MHOTOTPDAHHHKH;

- - YMEThb BBIYUCIIATH T€OMETPUYECKHE BEIMYHHBI (JUIMHA,
yroj, IUIOMAAb, OOBEM, IUIOHN[AJb IOBEPXHOCTH), HCIIOJIb3Ys
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Hu3ydeHHbIE (OPMYJIbI M METOABI, YMETh OIEPUPOBATH IOHATHSIMH:
MPSMOYTOJIbHAsI CUCTEMa KOOPAWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOPJMHATHl BEKTOpPAa, CKAIAPHOE TPOU3BEACHHUE, Yroll MEXKIy
BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJICHHE BEKTOpa Ha 4YHUCIIO;
HAaXOJUTh C TMOMOIIBI0 H3YyYEHHBIX (DOPMYIT KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSIHUE MEX1Y JABYMs TOUKAMMU;

- yYMETh BBIOUPATh MOAXOMAIIUN U3YICHHBIH METOM IS PEIICHUS
3a/layd, paclo3HaBaTh MaTeMaTH4YecKue (AaKThl U MaTEeMaTUUYECKHE
MOJICJI B TIPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUSX, B HCKYCCTBE,
YMEHHE MPUBOJUTH MPUMEPHl MATEMATHUECKUX OTKPBITHUHA POCCUUCKOM
1 MHUPOBOI MaTeMaTH4E€CKON HayKH.

- YMETh ONEPUPOBATH TMOHSATUSMU: ONPEICICHUE, aKCHOMa,
Teopema,  CIEICTBHE, CBOMCTBO,  TpPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; yMeHHE (HOpMYIHpOBaTh OOpaTHOE U
MIPOTHUBOIIOJIOKHOE YTBEPKJICHHE, MIPUBOIUTH IPUMEPHI u
KOHTPIOPUMEPBI, HCIOJIb30BATH METOJI MaTEeMaTUYECKONM WHIYKLHUU;
MPOBOJIUTh JIOKA3aTEIbHBIE PACCYKACHUS TpU pEHIeHUH 3a]ad,
OIIEHUBATH JIOTUYECKYIO MPABUIILHOCTh PACCYXKICHUM;

- YMETh OTIEPUPOBATH MOHATUSMU: MHOXKECTBO, TTOJIMHOXKECTBO,
OTIepallMK HaJl MHOKECTBAMU; YMEHHUE UCII0Ih30BaTh TEOPETUKO-
MHOECTBEHHBIN amnmapar Jijisi OMUCaHUs PEATbHBIX MPOIIECCOB U
SIBJICHUH TIPU PEIICHUH 3a]1a4, B TOM YHCJIE U3 APYTUX yUEOHBIX
MPEMETOB,;

I1IK 3.1 ITpoBoguTh
KOHTPOITh
apamMeTpoB,
JIMarHOCTUKY U
BOCCTaHOBJICHHE
paboTocmocoOHOCTH
U (POBBIX
YCTPOMCTB
KOMITBIOTEPHBIX

- CaMOCTOSITENIBHO bopmynupoBaTh u
aKTyalqu3upoBaTh  mpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATb CYHIGCTBGHHI)II;'I IIpU3HAK WA

OCHOBAaHUA JJISL CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaHI/II/I 158
00001IeHHS;
- OHpeI[eJIHTB meiaun JACATCIIbHOCTH, 3a1aBaTb

napaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,;

- BIAJIeTh METOJaMH J0Ka3aTeJbCTB, AJITOPUTMAMH pEIICHUS
3a1a4d; yMeHue (popMyIupoBaTh OMpPEeNICHHs, aKCHOMBI U TEOPEMBI,
IPUMEHATh HX, MPOBOIUTH JOKa3aTelbHbIE pPACCYKICHUS B XOje
peleHus 3a1a4;

- yYMETh OIIEPHPOBATH MMOHATHUSAMH: CTENEHb YHWCIA, JOoTapudm
YHcia; YMEHUE BBIOJIHATH BBIUMCIIEHUE 3HAYCHUN M MPeoOpa3oBaHUs
BBIPQ)XEHUH CO CTEMEHAMHU U Jorapupmamu, npeodpa3zoBaHus IpoOHO-
panMOHAIBHBIX BEIPAKCHUH;

- YMETh ONEPUPOBATh IOHATUSMU:

byHKIMSI, HEmpephIBHAS
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CHUCTEM U
KOMIIJICKCOB

- OLIEHUBATh COOTBETCTBUEC PE3YJIbTATOB LIEISAM,

OLICHUBAaTh PUCKH IIOCIEACTBUM  JIESATENBHOCTH; -

BJIaJCTh  HABbIKAMU  pa3peliCHUs  MpoodJieMm;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJC PELICHHS 3aJ1a4M

pe3ysIbTaThl, KPHTHYECKH OILIEHUBATh MX JOCTOBEPHOCTD,

HpOI‘HO?;I/IpOBaTL N3MCHCHHUEC B HOBBIX yC.TIOBI/IHX;

- - YMGTI) HCpCHOCI/ITI) 3HAHUIA B HpaKTI/I'-IeCKYIO

00J1aCTh KU3HENEATEILHOCTH,

- yMETb HWHTErPUPOBATH 3HAHUS u3
pa3sHbIX

MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UEH, IPEAJIaraTh

OpI/IFI/IHaJIBHI)Ie IIoaAxXoabl U peHICHI/ISI; nu CHOCO6HOCTI) nux

UCTIOJIB30BaHUs B MPO(ECCHOHAIBHOM MPAKTHKE.

GyHKIMSA, TPOU3BOAHASA, MEpPBOOOpa3Hasi, ONpEAcICHHBI HWHTETpal;
YMETh HaXOJAUTh IPOM3BOJHBIC 3JIEMEHTAPHbIX (DYHKIMH, UCHOIb3Ys
CIPaBOYHBIE MAaTEpHaJbl; MCCIEAOBAaTh B IPOCTEHUINNX CIIydasx
(yHKIMKM HAa MOHOTOHHOCTH, HAXOAUTHh HAaWOOJBLINE W HAMMEHBIINE
3HaYeHUss  (QYHKIUH;  CTpoWTh  rpaUku  MHOTOYICHOB  C
HCIOJIb30BAHUEM aIlllapaTa MaTEMaTUYECKOrO aHaIu3a;

- yYMETh OIEpUPOBaTh MOHATUAMU: palHOHAIbHAs (QYyHKIMSA,
nokaszaTtenbHast (QYHKIUS, CTENeHHas (YHKIUS, JorapudMudeckas
GyHKIWSA, TpPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHble (QYHKUIUH;
YMEHHUE CTPOUTHh TIpaduKU M3YyYEHHbIX (QYHKUUH, HCIOIb30BaTh
rpaduKy IpU U3y4YEHUH IPOLECCOB M 3aBUCUMOCTEM, NpU pEIICHUU
3a/a4 U3 OpYrux y4eOHbIX IPEIMETOB U 3aJad U3 PeallbHOM KU3HU;
BBIpaXaTh (OPMYITaMHU 3aBUCIMOCTH MEX]y BETHUNHAMU;

- YMETh pellaTh TEKCTOBBIC 33Jjaud Pa3HbIX THUIIOB (B TOM 4YHCIE
Ha IMPOLIEHTHI, JIOJIW U YacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTh
TOBapOB U YCIIYT, HAJIOTH, 3aJ]a4i U3 00JacTU YIpaBJIEHUS JTUYHBIMU U
ceMeWHbIMU (UHAHCAMM); COCTaBIATh BBIPAXKEHUS, YpaBHEHHUS,
HEpPABEHCTBA M MX CHCTEMBl IO YCIOBHUIO 3aJaud, MHCCIEN0BATh
MOJTy4YEHHOE PeLlCHUE U OLIEHUBATh MPaBION0J00HOCTh PE3yIbTATOB;
YMETh ONEPUPOBATh MOHATUAMU: CpeaHee apupMeTHIecKoe, MeI1aHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAaUEeHUs, pa3Max, AUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOr0 HaOOPa; yMETh U3BJIEKATh,
MHTEPIPETUPOBATH MH(POPMALIHIO, TPEACTABICHHYIO B Ta0JIMIIaX, HA
nuarpaMmax, rpadukax, OTpaXkarolyto CBOMCTBA peaIbHbIX MPOLIECCOB
U SIBJICHUI; IPeJICTaBIATh MHOOPMAIIHIO C TOMOIIBIO TaOIHIl U
Jyarpamm; UCClI€A0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
MIPUMEHEHHEM I'paUUeCKUX METO/IOB U 3JIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATHIMU: CIyYalHBIN ONBIT U CIy4allHOE
COOBITHE, BEpPOATHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTb C MHCIOJb30BAHUEM TI'papUUECKUX METOJOB; NPHUMEHATh
(GOopMynbl CIOXKEHUS M YMHOXEHMs BEpOSTHOCTEH, KOMOWHATOPHBIE
dakTel M QOpMyNBI MpH PELICHUM 3ajady; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4allHBIMH BEJIWYMHAMU;
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YMEHHUE TPUBOJUTH MPUMEPHI MPOSBICHHS 3aKOHA OOJBIIUX YUCEN B
MIPUPOJIHBIX U

OOIIECTBCHHBIX SIBJIICHUSX;

- YMETh ONEpPUPOBATh MOHATHSAMH: TOYKA, MPsSMasi, IUIOCKOCTH,
NPOCTPAHCTBO, JIBYTPAHHBIA  Yrojl, CKPEHIMBAIOIIUECS MPSMBbIE,
NapajuIeIbHOCTh U TMEPICHIUKYISPHOCTh MPSIMBIX U TUIOCKOCTEH, yrod
MEXIY TPSIMBIMH, YTOJI MEXAY MPSMOW H TUIOCKOCTBIO, YTOJ MEXIY
TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMH, PAacCTOSIHUE MEXY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
NpU pEIICHUM 3a7ad W3y4eHHbIC (DaKThl M TEOPEMbI IUIAHUMETPHH,
YMEHHE OIICHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh OIEPUPOBATH TIOHSATHUSMHU: MHOTOIPAHHUK, CCUCHHUE
MHOTOTpaHHHKA, Ky0, mapayuiesienune, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpAICHUS, LWIMHAP, KOHYyC, Imap, cdepa, CeUYCHHS
Gurypsl BpallleHUs, IUIOCKOCTh, Kacaromascs chepsl, TWIHHIPA,
KOHyca, IUIOMAJbh TIOBEPXHOCTH WHUPAMHUIBI, IPU3MBI, KOHYCa,
HUATUHApPA, [omanab cdepsl, o00beM Kyba, MPSAMOYTOJIHHOTO
napajuieNienume a, MUPaMUIbl, MPU3MBI, IWIMHIPA, KOHYCa, IIapa;
YMEHHE H300pa)kKaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BpAIICHHS, WX
CCUYCHUS OT PYKH, C TIOMOIIBI0 YEPTSKHBIX HWHCTPYMECHTOB |
QJIGKTPOHHBIX ~ CPEJCTB; yMEHHE paclo3HaBaTh CHMMETPUIO B
MIPOCTPAHCTBE; YMCHHE PACIIO3HABATH MTPABUJIBHBIE MHOTOTPaHHUKH;
YMETh ONIEPUPOBATH MOHATHAMHU: JIBIDKEHUE B TIPOCTPAHCTRBE, ITOT00HBIC
Gurypsl B IpOCTPAHCTBE; UCTIOIH30BaTh OTHOIIICHUE TUIOIIA e
MOBEPXHOCTEH M 00HEMOB TOIOOHBIX (PUTYp MPHU PEUICHUH 3a/1a4;

- YMETh BBIYHCIIATH T€OMETPHUYECKHE BEIMYWHBI (JITMHA, YTOI,
ionaab, 00BEM, IUIONIAJh ITOBEPXHOCTH), HCIOIb3Ysl H3YyUCHHBIC
(hOpMYJITBI U METOJIBI,

- yMETh OMNEPUPOBATh TOHATUSAMHU: TMPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIsIpHOE MPOM3BEICHUE, YOl MEXIYy BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpa HA YHCIIO; HAXOIUTh C MOMOIILI0 M3YYCHHBIX
bopMyNl KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
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TOYKaMU;
- YMEThb BBIOMPATh MOAXOAALUIMNA U3YUYEHHBIH METO Il peIleHus
3aJjaud, pPAcCHo3HaBaTh MareMaThyeckue (akTbl M MaTeMaTHYECKue
MOJENIM B HPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE NPUBOJUTH IIPUMEPBI MAaTEMAaTUUECKUX OTKPBITUH POCCUNCKON
Y MUPOBOM MaTeMaTU4E€CKON HAyKH.

- yMETh CBOOOJHO OINEPHPOBATH MOHATHAMHU: COUYETAHWE,
MEePECTaHOBKA, YHCJIO COYETAHMUM, YHUCIO TMEPECTAaHOBOK; OWHOM
HeloToHa; ymeHHE TPUMEHSITh KOMOMHATOPHBIE (DAKTHI U

paccyXIeHus Ul pelIeHus 3a/a4;

- YMETb OIEpUPOBATh MOHATHUSAMHU: HATYPAJIBHOE YHCIIO, LEJI0E
YHCIJI0, OCTAaTOK MO MOAYJIO, PallMOHAIBHOE YKCIIO, UPPALMOHAIbHOE
YHMCJI0,  MHOXECTBA  HATypalbHbIX,  LEJIbIX,  PalUOHAIBHBIX,
JEHCTBUTENBHBIX YUCEIN; YMEHUE HCIOJb30BaTh MPU3HAKU JIEITUMOCTH,
HalMEHbIIMKA OOHmMHA JenuTenh M HauMeHbllee oOlee KpaTHOE,
anroput™ EBKiIuaa mpu penieHuM 3aiay; 3HaAKOMCTBO C Pa3IMYHBIMU
MO3ULMOHHBIMH CUCTEMaMH CUUCIICHHUS,

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHUSMHU: CTENEHb C IIEJIBIM
MoKa3aresieM, KOpeHb HaTypajlbHOW CTENEHH, CTENIEHb C PallMOHAILHBIM
MoKa3zareieM, CTeNeHb C  JCHCTBUTENbHBIM  (BELIECTBEHHBIM)
noKasareneM, JiorapupM UHUClIa, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJILHOTO YUCIIA;

YMETb ONIEPUPOBATH MOHATHAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM,
palroHaibHble, UppPAllMOHAIbHBIE, TI0Ka3aTeIbHbIE, CTEIIEHHBIE,
norapumuyuecKue, TPUrOHOMETPUYECKUE YPaBHEHHS, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE PELIaTh YPaBHEHMS], HEPABEHCTBA U CUCTEMBI C
MOMOMUIBIO PA3JIMYHBIX IPUEMOB; pEIIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IApaMETPOM; IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, X
CUCTEMBI JJIS PEIICHUS MAaTEMATUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3INYHBIX
obyacTeil HAyKU U peaIbHON KU3HH;

- YMETh CBOOOJIHO ONEpUPOBATh MOHATUSAMU: rpaduK QyHKIIMH,
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oOparHas QyHKIUS, KOMIO3HLUS GYHKINH, THHEHHAs QYHKIHS,
KBaJpaTU4Has QYHKIUS, CTENIEHHAas: (QYHKLUSA C LEIbIM [T0Ka3aTeleM,
TPUTOHOMETpHUECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUECKUE
byHKIMY, TOKa3aTeNnbHast U Jorapudmuyeckas QyHKINH; yMEHUE
CTPOUTH TpapuKH (PYHKIHIA, BBIOIHATH IPE0Opa30BaHUs IPapUKOB
bynxuni;

YMEHHUE UCI0JIb30BaTh rpaduKu GYHKUUHN 7151 U3Y4YEHUS MPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 33J1a4 U3 APYTUX YIeOHBIX TPEIMETOB
U3 peanbHOM KU3HU; BbIpaXaTh (POpMyIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH,
HEPUOJIMYHOCTb (DYHKIIHUU, OTPAaHUYEHHOCTb (DYHKIIMHU, MOHOTOHHOCTb
byHKINH, SKCTpeMyM (QYHKIMH, HAanOOoJIbIIee M HAUMEHbIIIee 3HAYCHUS
(GyHKLIMU Ha IPOMEKYTKE; YMEHUE POBOAUTH UCCIIEI0BaHUE
dyHKIMIM;

YMEHHE HCII0JIb30BATh CBOMCTBA U rpadUKu QYHKIMMA JUIs pelieHus
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHHUI YpaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

- yMETb CBOOOIHO OTIepPUPOBATH MOHATHSMU:
MIOCJIEIOBATEBHOCTD, apu(METHYECKasi MPOTPECCHsI, TE€OMETPHUECKAs
nporpeccusi, OECKOHEYHO YOBIBalolIasi reoMeTpudeckas MpOrpeccus;
YMEHHUE 3a/1aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCIIE C TOMOUIbIO
PEKYPPEHTHBIX (HOpMYIT;

YMETh OIEPUPOBATH MOHATHSIMHU: HENPEPHIBHOCTD (DYHKIIMH, aCUMIITOTHI
rpaduka QyHKIMH, IEpBasi U BTOpas MPOU3BOIHAS (PYHKIIHH,
reoMeTpUYecKuil U (pU3nYecKuii CMBICI IPOU3BOIHOM, IEpBOOOpa3Has,
OTIpeNIeICHHBI MHTETPAN; yMEHUE HaXOIUTh aCUMIITOTHI rpaduka
(bYyHKIMU; yMEHHE BBIYUCIIATH POU3BOJHBIE CYMMBI, TPOU3BECHHUS,
YaCTHOT'O U KOMITO3UIIMH (DYHKIIMH,

HaXOJIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy QyHKIMH; yMEHUE
UCTIOJIb30BaTh MPOU3BOHYIO JUISl UCCIIEOBAHUS (QDYHKIUH, UIs
HAXOXKJCHUS HAMTYYILEero pelieHus B MPUKIAIHBIX, B TOM YUCIIE
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COIMATIbHO-9KOHOMUYECKUX M (PU3NYECKUX 3a/1a4ax, sl ONPEaeICHUS
CKOPOCTH ¥ YCKOPEHHS; HAXOUTh IJIOMAAN 1 00BbeMBI GHUTYp C
HOMOIIBIO UHTErpajia; MPUBOIUTH IPUMEPH MaTEMAaTHYECKOTO
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

- YMETh  ONEPHPOBATH  MOHATUSAMHU: KOMIUIEKCHOE  YHCIIO,
CONPSDKEHHBIE  KOMIUIEKCHBIE  YHMCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opMa 3amucl  KOMIUIEKCHBIX — YHCET
(reoMeTpuveckas, TPUTOHOMETpUYECKas W aiureOpandeckas); yMeTh
NPOU3BOIUTH apH(PMETHUECKUE NEHCTBUS C KOMIUIEKCHBIMU YWCIIAMHU;
NPUBOJHUTH IIPHMEPHI UCTIOJIB30BaHUS KOMIUICKCHBIX

YHCeT;
- YMETb  CBOOOJHO  ONEpPUpPOBaTh  MOHATUSAMHU:  CpElIHEe
apudMeTHUecKkoe, MeuaHa, HauOoJblllee W HaUMEHbIEe 3HAYECHHUS,
pa3Max, TUCIepCusi, CTAaHIapTHOE OTKJIOHEHUE I OIIMCAHMSI YUCIIOBBIX
JIaHHBIX; YMEHHME UCCIIEJOBATh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpapuUyecKUX METOJOB U DJIEKTPOHHBIX CPEICTB;
rpagMuecKu HCCIeIOBaTh COBMECTHbIE HAOMIOAECHUS C TOMOIIBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

YMETb HaxOJIUTh BEPOATHOCTU COOBITUI C UCTIOIb30BAaHUEM
rpauuecKux METOJI0B; IPUMEHSTh JUI PelleHus 3a7ad GopMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEPOSTHOCTEN, (OPMYITy MOITHON BEPOSTHOCTH,
dopmyny beprymnu, komOuHaTOpHBIE (DAaKTHI U POPMYJIBI; OLIEHUBAThH
BEPOATHOCTH PEANIbHBIX COOBITHI; YMEHHE ONepUPOBATH MOHATHIMHU:
Clly4aiiHasi BEIMYMHA, PACIIPEAEICHUE BEPOSITHOCTEN, MATEMAaTUIECKOE
0KUJaHUE, TUCTIEPCHUS U CTAHJIAPTHOE OTKJIIOHEHHUE CIIyYalHOU
BEJIMYMHBI, PYHKIIMM pacrpeaesieHus U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJILHOTO pacipe/ielieHNii; yMEHHE UCIIOJIb30BaTh
CBOICTBa U3yUYEHHBIX PACIPEAEICHNUN Ul PEIICHNUS 3aa4; 3HAKOMCTBO C
MOHATUSMH: 3aKOH OOJIBIIMX YMCEIl, METO bl BEIOOPOUHBIX
HCCJIEIOBaHM; yMEHHE MPUBOAUTH IPUMEPHI MIPOSBIECHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX;

- yYMETh CBOOOJHO OINEpPUPOBaTh MOHATUAMU: TOYKa, HpsAMad,
IIJIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN yroJl, ABYI'PAaHHBIN
yroj, TPEXTPaHHbI yroj, NEpeceKaroluecs, MNapaulelbHble U
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CKpELUBAIOIIUECS IPSIMbIE, MApaJUIeIbHOCTh U MEPIEHAUKYISIPHOCTh
OPSAMBIX U TUIOCKOCTEH, YTOJI MEXKAY MPSMBIMH, YOl MEXIy IPSIMOA U
IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSAMH; YMEHHE HCIOJb30BaTh IPU
peLIeHNH 3a/1a4 U3y4YeHHBbIe (DAaKThl U TEOPEMBI TUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAlOIEM MHpE; YyMEHUe
ONEpPHPOBATH TOHATHSAMHU: MHOTOTPAaHHHK, CEYEHHWE MHOTOTPAHHUKA,
NpaBWIbHBI ~ MHOTOTPaHHUK, TpuU3Ma, MNUpaMuaa, ¢urypa u
HOBEPXHOCTh BpallleHHs], LWIMHAP, KOHYC, wap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHApA, MMapaulelIbHbIE OCH WU
OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics —cdepsl,
IUIMHApPA, KOHYCa; YyMEHHWE CTPOUTh CEUeHHEe MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKHU, (UIYypbl U MOBEPXHOCTH BpALICHUS, UX
CCUCHHs, B TOM YHCJE C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE
OPUMEHATh CBOMCTBA TI'EOMETPUYECKUX (QUTYp, CaMOCTOSTEIbHO
bopMynHpoBaTh  ONpeneNeHusT HW3ydaeMbIX (QHTyp,  BBIIBHTAThH
TUIIOTE3bl O CBOMCTBaX W MpHU3HAKaX TIE€OMETPUUYECKHX QUryp,
00OCHOBBIBaTh ~ WJIM  ONpPOBEpraTb  HMX; YMEHHE  IPOBOJUTH
Knaccupukanuio (Uryp 1O pazIMYHBIM [PHU3HAKAM, BBIOIHATH
HE00XO0/IMMBbIE IOTIOTHUTENIbHBIE TOCTPOCHHUS;

- yMEeTh CBOOOJHO OINEPHUPOBATh MOHATHSMHU: IUIOMAAb (DUTYDBI,
00beM (GuUryphl, BETUYMHA YIJIa, PACCTOSTHUE OT TOYKHU /IO TUIOCKOCTH,
paccTosHUE MEXAY HPSIMBIMU, PACCTOSHHE MEXAY IUIOCKOCTIMH,
wIomaab chepbl, TUIOIMAAb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA,
WIMHApa, 00BbeM  Ky0a, TPSMOYTOJIBHOTO  Iapajulesenunesna,
MUPaMUIbl, TPU3MBI, IWIMHApPA, KOHyCa, IIapa; YMEHHWE HaXOJIUTh
OTHOIIEHHE 00BEMOB OAOOHBIX QUTYD;

YMETh CBOOOTHO ONIEPUPOBATH MOHATHIAMU: JABH)KEHHE, TapaJliebHbINH
NEepeHOC, CHMMETPUS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHre mo100us, T0100HbIE PUTYpBI; YMEHUE PACIIO3HABAThH
paBHbIE ¥ TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE UCII0Ib30BATh T€OMETPUUECKUE OTHOIIECHUS,
HaXOJUTh T€OMETPUYECKHIE BEIMYMHBI (IJIMHA, YTOJI, IJIONIalb, 00BEM)
IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB U U3 PeabHOU
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YKU3HU;

- yMETh CBOOOJHO OIEpUPOBaTh IOHATHAMM: IPSAMOYTOJIbHAs
CUCTEMAa KOOPJIMHAT, BEKTOpP, KOOPAMHATBHI TOYKH, KOOPJMHATHI
BEKTOpa, CymMMa BEKTOpOB, IIPOM3BEJIEHUE BEKTOpa Ha YUCIIO,
pa3IokKEHUE BEKTOpa MO 0as3ucy, CKaIsIpHOE MIPOU3BEICHUE, BEKTOPHOE
IPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ JUIsl pEIIEeHUs] TeOMETPUYECKHX
3aJa4 W 3a7a4 APYTUX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSAMU:
MaTpua 2X2 u 3X3, onpenenuTenb MaTpULbl, FEOMETPUUECKUN CMBICIT
OIpe/IeIUTENs;

- YMETb  MOJEIMPOBATh  pEAJbHbIE CHUTyallud Ha  SI3bIKE
MaTeMaTHKH; COCTABIIATh BBIPAKEHUs, YpaBHEHUs, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJOBHIO 3a/lauM, HCCIIEJOBAaTh MOCTPOCHHbIE MOJEIU C
UCIOJIb30BAaHUEM amrapara ajareOpbl, HHTEPIPETUPOBATh MOJIyYEHHBII
pe3ynbTaT;  CTPOMTh  MaTeMaTUYeCKhe MOJAENU €  I[TOMOUIBIO
F€OMETPUUECKUX TOHATUN M BEJIIWYMH, pEIlaTh CBSA3aHHBIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTABIIATH BEPOSTHOCTHYIO MOJENb U
UHTEPIPETHUPOBATh TOJYyYEHHBIH pe3yabTaT; pemaTh MPHUKIaJHbIE
3aJjaud  CpeACTBaMU MAaTeMaTHYeCKOro aHaju3a, B TOM YHCIE
COLIUAJIBHO-

HKOHOMUYECKOTO U (PU3NUECKOTO XapaKTepa;
yMEHHUE BEIOMPATH MOIXO SN METOJT JIsl peIISHUS 3a/1a4H.
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2. CTPYKTYPA U COIEP KAHUE OB]J.[EOBPASOBATEJIBHOFI YUYEBHON JUCHHUITIMHBI
OJII. 01 MatemaTuka

2.1 O0beM AUCHMIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yuebHOM paboThI O0BeM B Hacax
O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI TUCHHUIIJIMHBI 330

1. OcHOBHOE co/iep:KaHue 312
TEOPETUICCKOE 00yUeHHE 177
71a60paTOPHBIE U MPAKTHYECKUE 3aHATUS 135
KOHCYJIbTAIINU 12
ITpome:xxyTouHas arrectanus (3IK3aMeH) 6
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2.2. Coneprkanue oOydeHus mo oomeoOpazoBaTenbHoil yueOnoit nucrumnae QOII1.01 MaremaTuka: ajaredpa u HayaJja
MATEeMATH4YeCKOI0 aHAJIHM3a, [eOMEeTPHUs

Ne Ne O6nem Conep:xanue yueGHOro MaTepuasia (TeopeTniyeckue, npakruyeckue |(Popmupyemsie
HaumenoBanue pa3jiejioB 1 TeEM 3aHA- 3aHA- B 3aHATHSA, KOHTPOJIbHbIE paGOTbI) KOMIIETCHIMH
THAA THA B qacax
IL.II. TeMe
Paszgen 1. NoBTOpeHue Kypca MaTeMaTUKM OCHOBHOM LUKONbI (184)
Tema 1.1. 1 1 2 ba3oBble 3HaHUS ¥ YMEHUS MO0 MaTeMaTUKE B MPOPeCcCHOHAIBHON U B OK 01,
Lenp u 3a1aun MaTeMaTUKU PU MTOBCEHEBHOM JEATEIBHOCTH. OK 02
]
OCBOEHMH CHEIUATbHOCTU
OK 03,
Tema 1.2 2 2 2 JlelicTBHS HaJ| HOJIOKUTEILHBIMHE M OTPULIATEILHBIMY YUCIIAMH, OK 04,
Uucina u BerunciieHys. Belpaxenus u OOBIKHOBEHHBIMU U JIECATUYHBIMU ApoOsaMu. JleiicTBus co OK 05,
npeoOpa3oBaHus CTeTeHs MU, (hOpMYIIbI COKpalieHHoro yMHOKeHus. [IpakTuyeckoe OK 06,
3aHATHE
OK 07,
Tema 1.3. 3 3 2 Bugs! miockux ¢uryp v ux miomass. [IpakTMko-opHeHTHPOBaHHbIE 1K 1.3,
I'eoMeTpust HA ITIOCKOCTH 3aj1a4M B Kypce TeOMETPHH Ha IIOCKOCTH. IIpakTHYecKoe 3aHsITHE IIK 3.1
Tema 1.4 IIporieHTHBIE BBIUNCIICHHUS 4 4 2 [TpocTble MPOLEHTHI, pa3HbIE CIIOCOObI UX BhIYMCIECHUSA. CI0XKHbIE
IIPOLIEHTHI
IIpakTnyeckoe 3ansiTHe
Tema 1.5 5 5 2 Jlunelinbie, KBapaTHBIC, IPOOHO-TMHEWHBIC YPABHEHUS U
VYpaBHEHUS U HEPABEHCTBA HEpaBEHCTBA
IIpakTHyeckoe 3aHsATHE
6 6 2 Jlunelinble, KBaipaTHbIE, IPOOHO-JIMHEHHbIE YPAaBHEHUS U
HEPABEHCTBA
IIpakTHyeckoe 3aHsATHE
Tema 1.6 7 7 2 CriocoOb! pereHus CUCTeM JMHEHHBIX ypaBHeHMH. [TonsTus:

Cucrembl ypaBHEHUH U HEPABEHCTB

MaTpuua 2x2 u 3x3, onpenenurens marpulsl. [IpakTudeckoe
3aHATHE
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8 8 2 Meron [Maycca. Cuctembl HETMHEUHBIX ypaBHEHH. CUCTEMBI
HEPaBEHCTB
Tema 1.7 9 9 2 Brraucnenus u npeoOpa3oBanusi. Y paBHEHHS U HEPABCHCTBA.
Bxo1HOM KOHTPOJIb I'eomeTpust Ha
wiockoctd Konrpoabhas padora Nel
Pasgen 2 MNpsamMbie u NNIOCKOCTU B NpocTpaHcTBe (18 u)
Tema 2.1. 10 1 2 [Tpenmer crepeomerpun. OCHOBHBIE NOHSTHS (TOUYKA, IPSAMas, OK 01,
OCHOBHBIE TIOHSTHS CTEPEOMETPHH. MJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AaKCHOMBI CTEPEOMETPHH. OK 02
9
PacnionoxxeHne npsiMbIX U MII0CKOCTE [lepecekaromuecs, napajuiebHbIE U CKPEIIUBAIOIINECS IPSIMBIE. OK 03
[Ipu3Hak ¥ CBOMCTBO CKPEIIMBAIOIUXCS MPSAMBIX. OCHOBHBIE OK 0 4’
MIPOCTPAHCTBEHHBIE (PUTYPHI. >
OK 05,
Tema 2.2. 11 2 2 [TapannensHblie npsmas U iockoctb. Onpenenenue. [Ipusznax. OK 06,
[TapayienbHOCTB NIPSIMBIX, IPSIMOU U Csoiictsa. [lapannensnsie mockoct. Onpenenenue. [Ipu3Hak. OK 07
[JIOCKOCTH, INIOCKOCTEN CaoiicTBa. TIK 1 3’
o
[TapannenbHOCTh IPSIMBIX, IPSIMON U 12 3 2 Tetpasnp u ero snemenTsl. [lapannenenunen u ero 3J€MEHTHI. IIK 3.1
IJIOCKOCTH, MJIOCKOCTEN CBoiicTBa IPOTHUBOIIOIOKHBIX TPaHE U TUaroHaien
napaenenunena. [locrpoenue ceuennii. [lpakTudeckoe 3aHATHE
Tema 2.3. 13 4 2 Ilepnennukynspasle npsMmele. [lapamiensHsle npsMele,
[TepnenUKyYISIPHOCTD MPSMBIX, MePIEHIUKYISIPHBIE K IITOCKOCTH. [IpU3Hak nmepreHauKyaIspHOCTH
MPSIMOM M MJIOCKOCTH, TUIOCKOCTEN npsiMoi U miiockocTu. JlokazarenbcTBo. [lepnenaukynsp u
HaksioHHas1. [lepnenaukynspusie miockoctu. [IpusHak
NEepPHEHANKYISIPHOCTH TI0CKOCTe. PaccTosHMs B IpoCcTpaHCTBE
Tema 2.4. 14 5 2 Teopema o Tpex nepneHauKyssipax. Jloka3aTeabCTBO.
Teopema o0 Tpex nmepneHIuKyIsIpax
15 6 2 VYron Mexay nNpsMON U IIIOCKOCTBIO. YTOJ MEXIY IIIOCKOCTSIMU
Tema 2.5. 16 7 2

HapaJlJ'ICJ'ILHBIC, NEpICHANUKYIISIPHBIC,
CKpCHIMBAOIIHNECCA TPAMBIC

AxcuoMsl CTCPCOMCTPHUHU.
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17 2 [TeprieHANMKYIASAPHOCTH MPAMON U TIIIOCKOCTH, MApaLICIbHOCTD JBYX
MPSAMBIX, IEPHIEHAUKYIISIPHBIX INIOCKOCTHU, IEPIEHAUKYIIPHOCTh
mockoctel. [lpakTuyeckoe 3aHsATHE
Tema 2.6. 18 2 PacnosnosxeHnue npsiMbIX U MIIOCKOCTEN B TPOCTPAHCTBE.
Pewmenne 3anau. IIpsmele u miockoctu IlepneHqUKyYISIPHOCTD U ApAJUIEIbHOCTD IPSIMBIX U INIOCKOCTEH.
B IIPOCTPAHCTBE CkpemuBatoiuecs npsiMoie. KontposabHas padora Ne2
Paspnen 3. KoopanHaTbl u BeKkTopbl (14)
Tewma 3.1 JlexapTOBBI KOOPIUHATHI B 19 2 JlekapToBbI KOOpAMHATHI B ITpocTpaHcTBe. [Ipocreitmme 3axaun B OK 01,
npocTpaHcTBe. PaccTosHne Mexy koopauHarax. [lpakTnuyeckoe 3ansTne OK 02
9
nBymsi Toukamu. KoopauHaTel OK 03
CepelIuHbI OTpEe3Ka ’
OK 04,
20 2 PaccTosHue Mex 1y AByMs TOUKaMu, KoopauHatel cepeaunsl orpeska | OK 05,
OK 06,
Tema 3.2 21 2 BexkTops! B ipoctpancTBe. Cll0KEHUE U BBIUUTAHUE BEKTOPOB. OK 07
BekTopbl B IPOCTpaHCTBE. YTOJI MEXIY YMHOxkeHUE BekTopa Ha uncio. Kommnanapusie BeKTopsl. CranasipHOe K 1 3’
BekTOopaMu. CKaJIsIpHOE IPOM3BE/ICHHE MIPOU3BEJIEHNE BEKTOPOB. PasiioxkeHnue BeKTopa 1o TpeM )
BEKTOPOB HEKOMILUIaHAapHBbIM BekTopaMm. IIpakTnyeckoe 3ansrue 1K 3.1
22 2 KoopauHatsl BEKTOpa, CKAISIPHOE MPOU3BEIEHUE BEKTOPOB B
KOOPJMHATAX, YTOJI MEXKY BEKTOPAMHM, YTOJl MEXIY MPSAMOU U
MJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU. Y paBHEHHE INTIOCKOCTH.
I'eomerpuueckuii cMmbicha onpegenurens 2x2 [IpakTu4. 3ansitue
Tema 3.3 23 2 Koopaunarnas nminockocTs. Berarcienue pacCTOSHUN U TUIOMIAIeH Ha
[IpakTHKO-OpUEHTUPOBAHHBIC 3a/1aU1 riockocTd. KonmuuecTBeHHbIE pacueTsl
Ha KOOPJIMHATHOM TJIOCKOCTH
24 2 Koopaunarnas miockocTs. BerurciieHne paccTositHUM U IUionaaei Ha
miockocT. KonnuectBennsie pacuetsl. [lpakTny. 3ansaTne
Tewma 3.4 25 2 JlexapToBbI KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
Pewenue 3anau. Koopnuuater u CrioxeHue ¥ BBIUYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.
BEKTOPBI Kommnanapusie BekTopbl. CKansipHOE TPOU3BEIEHUE BEKTOPOB.
Paznoxenue BekTOpa Mo TpeM HEKOMILIAHAPHBIM BEKTOPaM.
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[Ipocreiimue 3agaun B koopauHaTax. KoopanHatel BeKTOpa,
paccTosiHuEe MEXy TOUKaMH, KOOPIUHATHI CEpPEeIUHBI OTPE3Ka,
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXKIY
BEKTOPAMH, YTOJI MEX]y MPSAMOI U MJIOCKOCTHIO, YTOJl MEXKIY
mockocTsiMu. KonTposbHas padora Ne 3.

Pasgen 4. OcHoBbI TpuroHomeTpuun. TpuroHometTpuyeckme yHkumum (36 4)

Tema 4.1 26 1 2 Pannannas mepa yria. [loBopoT ToOuku BOKpYT Hadajga KOOpUHAT.
Tpuronomerpuueckue GyHKIUN Onpenenenue cuHyca, KOCUHYCa, TAHI€HCA U KOTaHI'€HCa
IIPOU3BOJIBHOTO YTJla, YUCIIA.
Panuannas u rpagycHas Mepa yria
27 2 2 3HaKU CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHI'€HCAa 10 YETBEPTSIM.
3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OZHOIO U TOTO XK€ yria
Tema 4.2 28 3 2 Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U
OCHOBHBIE TPUTOHOMETPUYECKHE KOTaHT'€HC YTJIOB O U - L.
TOXKJIECTBA.
@opMyIIbl IPUBEACHUSA 29 4 2 @opMyIIbl IPUBEACHUS
Tema 4.3 30 5 2 CymMa 1 pazHOCTh cMHYCOB. CyMMa M pa3HOCTh KOCUHYCOB. CUHYC U
CuHyc, KOCUHYC, TAHT€HC CYMMBI U KOCHHYC ABOMHOTrO yria. @opMyJibl IOJIOBUHHOTO YIJIA.
pa3HoCTH IBYX yrios CHUHYC U IIpakTH4eckoe 3aHsATHE.
KOCHHYC ABOMHOIO yria. ®opmyisl
IIOJIOBUHHOTO yrja
31 §) 2 [Ipeobpa3zoBanus CyMMbl TPUTOHOMETPUUYECKUX
GbyHKIMI B Mpou3BeJeHNEe U Tpou3BeieHus B cymmy. IlpakTuyeckoe
3aHsATHe.
32 7 2 BripaxkeHue TpuroHoMeTpuieckux (GyHKIUN yepe3 TaHTeHC
MOJIOBUHHOTO aprymenTa. [IpeobpazoBanus mpocTeimmx
TpUroHoOMeTpudeckux Beipaxenuil [lpakruyeckoe 3anstue.15 (3)
Tema 4.4 33 8 2 OO6uacTh onpeaeneHus 1 MHOXKECTBO 3HaYeHui GpyHKuuid. YETHOCTS,

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
TIK 1.3,
TK 3.1
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OyHK1MU, uX cBoicTBa. CriocoObI
3amanus QyHKIUN

HEUYETHOCTb, NEPUOIUYHOCTDh PyHKIMNA. CriocoObl 3a1anus GyHKIUI

Tema 4.5 34 9 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX
Tpuronomerpuueckne GyHKINHU, UX ¢ynkuuit. YéTHOCTH, HEYETHOCTD, IEPHOAUYHOCTD
CBOWCTBA U TpaduKH TpUTOHOMETpHUECKUX QyHKImA. CBoiicTBa U rpaduku GYHKIMN Y =
COS X,y =sin X, y =tg X, y = ctg X.
Tema 4.6 35 10 Cxartue U pacTshKeHHE TPa@UKOB TPUTOHOMETPUIECKUX (PYHKIIUH.
[TpeobpaszoBanue rpaduxos [IpeoOpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX PYHKIIUMN.
TPUTOHOMETPHUECKUX (DYyHKIIUN
Tema 4.7 36 11 Hcnonp30BaHne CBOMCTB TPUTOHOMETPUUECKUX (DYHKIIHI B
Onucanuie NpOU3BOICTBEHHBI npodeccuoHanbHbIX 3a1adax. [IpakTnyeckoe 3ansTHe.
IIPOLIECCOB C OMOILBIO I'paUKOB
byHKIUH
Tema 4.8 37 12
OOpatHble TPUTOHOMETPUYECKHE OO6patHble Tpuronomerpuyeckue GpyHkuu. Mx cBoiicTBa u rpaguku
byHKIIUU
Tema 4.9 38 13
TpuronomeTpuyeckrue ypaBHEHUs U VYpaBHeHHe cos X = a. YpaBHEHUE sin X = a. YpaBHEHHeE tg X = a, ctg X
HEpaBEHCTBa =a.
39 14 Penienne TpUroHOMETPUYECKUX YPABHEHU OCHOBHBIX TUIIOB!
IIPOCTEMIINE TPUTOHOMETPUUECKNE YPABHEHUS, CBOJALINECS K
KBaJIpaTHBIM, pelIaeMble pPa3IoKeHUEM Ha MHOXKHUTEIH, OJHOPOIHBIE.
IIpakTuyeckoe 3aHsATHE
40 15 Pelenre TpUroHOMETPUUECKUX YPABHEHUH OCHOBHBIX THUIIOB:
IIPOCTEMIINE TPUTOHOMETPUUECKNE YPABHEHU S, CBOJAIIMECS K
KBaJIpaTHbBIM, pEIIaEMbIE Pa3JI0)KEHUEM Ha MHOXKHUTEIHN, OJHOPOIHBIE.
IpakTnyeckoe 3ansiTue 18 (6)
41 16 IIpocreiimne TpuroHoMeTpuieckne HepaBeHeTBa. [IpakTuuyeckoe

3aHATHE




39

Tema 4.10 42 17 2
CucreMbl TPUTOHOMETPUYECKHUX CucreMbl MPOCTEUIIUX TPUTOHOMETPUYECKUX YPaBHECHUI
YpaBHEHUU I[IpakTyeckoe 3ansATHE
Tema 4.11 43 18 2 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpayKeHUH. Perienue
Pemenue 3a1ad. oCHOBBI TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB B TOM YHUCJIE C
TPUTOHOMETPHUH. UCIIOJIb30BaHUEM CBOMCTB (yHkIMid. KoHTpoJbHas padora Ne 4.
Tpuronomerpudeckue GyHKIIMHA
Pasgen 5. KomnnekcHble yucna (8)
Tema 5.1 44 1 2 [Tonsitne komIuiekcHoOro uncia. ConpspkeHHbIE KOMITIEKCHBIC YHCIIa, OK 01,
KommnekcHbie uncia MOJAYJIb M apTyMEHT KOMIUIEKCHOTO yucia. dopma 3anucu OK 02
9
KOMILIEKCHOTO Ynciia (reoMeTpryuecKasi, TPUrOHOMETpUYECKas, OK 03
anreOpanveckas). ’
OK 04,
45 2 2 IpakTHYecKoe 3aHsATHE OK 05,
N OK 06,
46 3 2 ApudmeTrndeckre IeHCTBUS C KOMIUIEKCHBIMH YUCIIaMU OK 07
9
Tema 5.2 47 4 2 BrinosHeHne pacyeToB ¢ TOMOLIBIO KOMIUIEKCHBIX uKceln. [Ipumepsl 1K 1.3,
[IpuMeHeHne KOMILIEKCHBIX YUCEN MCIOJIb30BaHUs KOMIUIEKCHBIX uncen IIpakTudeckoe 3aHsTHe IIK 3.1
Paspnen 6. NpounsBoaHasa dyHKLUMKU, ee npumeHeHue (40)
Tema 6.1 48 1 2 Ornpezenienre YuCcI0OBOM MOCIEI0BATETLHOCTH U CIIOCOOBI € OK 01,
[TonsiTre nmponsBogHON. POpMYIIBI U 3aganusi. CBOICTBa YMCIIOBBIX NOchaeAoBarenbHocTel. OnpeneneHue OK 02
9
npaBuia auddepeHInpoBaHus npezesna nociae0BaTeNbHOCTH. BeurcieHue npeaeaon OK 03
nocnenoBarenbHocTel. [Ipeaen hyHKIMN Ha OECKOHEUHOCTH i
OK 04,
49 2 2 [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenne OK 05,
GyHKIIH. OK 06,
50 3 2 3ajauun, TpUBOASIINE K OHITHIO TPOU3BOAHON. Ompeenenne OK 07,
MIPOU3BOJHOMN. AJITOPUTM OTBHICKAHUSI TPOU3BOAHOU IIK 1.3,
IIK 3.1
Tema 6.2 51 4 2

[Ipou3BoiHBIE CyMMBI, pa3HOCTH
MIPOU3BEICHNUS, YACTHOTO

dopmynel auddepennupoanus. [Ipasuna nuddepeHnmpoBanus
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Tema 6.3 52 5 Onpenenenne cnoxxaor Gpyuakmuu. [IponsBoanas
[Ipou3BoIHBIE TPUTOHOMETPUUYECKUX TPUTOHOMETPUUECKUX (PYHKIIMA.
dbynkumid. [IpousBoHas CI0KHON
byHKIHHA
53 6 [Tpon3BoHas CIOXKHON (PYHKIUU
Tema 6.4 54 7 [Toustue HenpepsIiBHON (yHKIMU. CBOWCTBA HETIPEPBHIBHON (DYHKIIMH.
[TonsiTre 0 HEMPEPHIBHOCTU (PYHKLIUH. CBsi3b MEX/1y HEMIPEPBIBHOCTHIO U (D (HEepEeHITUPYyEeMOCThIO (DYHKITHH
Meron uHTEpBAIOB B TOYKE.
55 8 AJITOPUTM pelieHrs] HEPABEHCTB METOJ0M MHTEPBAJIOB.
IIpakTH4yeckoe 3aHATHE
Tema 6.5 'eomeTpuueckuii u 56 9 ['eomeTprueckuii CMbICI IPOU3BOAHON (PYHKIIMH — YIJIOBOM
(bu3HYECKUN CMBICT TIPOU3BOIHON KOd((UIMEHT KacaTeIbHOU K rpaduKy (QYHKIIUU B TOYKE. Y paBHEHUE
KacaTeIbHOHU K TpaduKy GyHKINU.
57 10 ANTOpUTM COCTaBIIEHUS! ypaBHEHUS KacaTelIbHOMN K rpaduKy
dyukun y=f(x). [IpakTnyeckoe 3ansiTue
Tema 6.6 58 11 duznyeckuii (MEXaHMUECKU) CMBICI TPOU3BOIHON — MTHOBEHHAs
PU3NYECKUN CMBICI TPOU3BOJIHON B CKOpPOCTb B MOMEHT BpeMeHHU t: v = S' (1)
npodecCHOHATBHBIX 3aauax
Tema 6.7 59 12 Boszpacranue u yOpiBaHue (pyHKIIMH, COOTBETCTBUE BO3PACTaHUS U
MoHOTOHHOCTh PyHKIMU. ToukH yObIBaHUS (YHKIMH 3HAKY NMPou3BoAHON. [IoHsATHE MPOU3BOAHOMN
JKCTpeMyMa BBICILIETO OPS/IKA, COOTBETCTBHE 3HAKa BTOPOIl MPOU3BOIHOM
BBIYKJIOCTH (BOTHYTOCTH) (DYHKLIMU HA OTPE3KE.

60 13 3amaun Ha MAaKCUMyM U MUHUMYM. [TOHATHE aCUMIITOTHI, CTIOCOOBI UX
omnpezeneHus. AJITOpUTM HccieoBaHusl GYHKIIUU U TIOCTPOCHHUS €€
rpaduka ¢ MoMoIIb0 TPOU3BOAHON. [[poOHO-TMHEHAsS QyHKITUS
IIpakTHyeckoe 3aHsATHE

Tema 6.8 61 14 HccnenoBanue GyHKIIMA HA MOHOTOHHOCTh M TOCTPOEHHE IpauKOB.

Uccnenoanme GpyHkumii u
MOCTPOCHHE TpadUKOB

IIpakTH4Yeckoe 3aHATHE
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62 15 2 WccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TIOCTPOEHUE TPa(UKOB.
IIpakTnyeckoe 3ansiTHe
Tema 6.9 Hanboibitiee 1 HauMeHbIIIES 63 15 2 HaxoxneHrne HanboIbIIero 1 HAMMEHBIIETO 3HAYCHUH (QYHKITUH,
3HaueHUs QYHKITUU MOCTPOCHUE TPaUKOB MHOTOWICHOB C UCIIOJIB30BAaHUEM armapaTa
MareMaruyeckoro ananusa I[lpakrnueckoe 3ansitue
Tema 6.10 64 17 2 Hanmenbiiee n Hanboipiiee 3HaueHUe (PyHKITUU
Haxoxzaenune onTuMansHOTO
pe3yibTaTa ¢ MOMOIIBIO0 POU3BOIHOM
B MMPAKTHYECKUX 3a7a4ax
65 18 2 Hauwmensiiee u Hanbosnblee 3HaueHne QyHKIUN
IIpakTH4yeckoe 3aHATHE
06 19 2 Haumenbiiee u Hanbouipiiee 3HaueHue PyHKITUU
IIpakTHYeckoe 3aHsATHE
Tema 6.11 67 20 2 ®opmynsl u npasuia auddepenuupoBanus. McenenoBanue GyHKImi
Pemenue 3anau. IlpousBoanas C TIOMOIIIbIO MPON3BOAHON. Hanbomnpiiee 1 HauMeHbIlIee 3HAYCHUS
¢byHKIMH, ee IpUMEHEHNE ¢ynkunu KonrpossHas padora Ne 5.
Pasnen 7. MHororpaHHuUKu 1 Tena BpawieHua (42)
Tema 7.1 68 1 2 [TonsiTie MHOTOTpaHHUKA. Ero neMeHThI: BepiInHbl, pedpa, TpaHu. OK 01,
Bepmmnsl, pebpa, rpanu Huaronane. Ceuenue. Bollykible 1 HEBBITYKIIbIE MHOTOTPAHHUKH. OK 02
5
MHOTOTpaHHUKA
OK 03,
Tema 7.2 69 2 2 Tonstre npusmel. Ee ocHoBanus u 6okoBsle Tpanu. Bricota mpusmer. | OK 04,
[Ipusma, ee cocTaBistoie, CEYCHUE. [Ipsimas 1 HakioHHas npusma. [IpaBunbHas npusma. Ee ceuenue. OK 05,
[Tpsimast v mpaBUITbHAS] IPU3MBI OK 06,
Tema 7.3 70 3 2 [Tapannenenunes, CBOMCTBA MPSIMOYTOJIBLHOTO Tapajieenuneaa, Kyo. OK 07,
[Tapannenenunen, kyoro CeueHnue Ceuenue ky0a, mapajyienenumneaa IIK 1.3,
Ky0a, mapaJuieNenumnesa. IIK 3.1
Tema 7.4 71 4 2 ITupamuna u ee anemenTsl. Ceuenue nupamuasl. IlpaBunbHas

IInpamupa, ee cocTaBiArOLINE,
ceuenue. [IpaBunpHas nupamuza.

nupamMua. Y cedyeHHasi mupaMuia
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Vceuennas nmupamMuaa.

Tema 7.5 72 5 [Tnomane 6OKOBOM M MOTHON OBEPXHOCTH MPU3MBI, TUPAMHUIBI
bokoBas u nosHas MOBEpXHOCTh IIpakTH4eckoe 3aHATHE
MIPU3MBI, TUPAMHU/TBI
Tema 7.6 73 §) CuMMeTpHsi OTHOCUTEIBHO TOYKH, IPAMOM, MIIOCKOCTH. CUMMETpPHS B
[Tpumepsl cumMmeTpuii B mpodeccu KyOe, mapajuienenumnese, npusme, nupammuie
Tema 7.7 74 7 CumMmeTpus B IpUpOJIe, apXUTEKTYpE, TEXHUKE, B OBITY
[Tpumepsl cumMmeTpuii B ipodeccun IIpakTuyeckoe 3aHsATHE
Tema 7.8 75 8 [TonsiTve MpaBUIIBHOTO MHOTOrpaHHUKa. CBOWCTBA IIPABUIIbHBIX
[IpaBunbHBIE MHOTOTPAHHUKH, UX MHOTOIPaHHUKOB.
CBOMCTBA
Tema 7.9 76 9 Hununanap u ero sneMeHTsl. CeueHne NUanHapa (mapauieibHOe
Hunuuap, ero cocTapisOIINE. OCHOBaHUIO U ocu). PazBepTka mununapa [pakTuy. 3ansaTue
CeueHune uunuHIpa
Tema 7.10 77 10 Konyc u ero anementsl. Ceuenne KoHyca (MmapauieIbHOe OCHOBaHHUIO
Konyc, ero cocrasnstoniue. Ceuenue U TIPOXOJIsIiee Yepe3 BepIINHY), KOHuUYecKke ceueHus. PazsepTka
KOHYca koHyca IIpakTu4yeckoe 3ansitue
Tema 7.11 78 11 VYceuennslit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOTo
VYceuennsrit konyc. CeueHnue konyca IIpakTuyeckoe 3ansitue
YCEUEHHOT0 KOHYCa
Tema 7.12 79 12 [ap u chepa. BzaumHoe pacmnonoxeHue chepsl U IIIOCKOCTH.
[ap u chepa, ux ceueHus Ceuenmue mapa, chepsl [IpakTudeckoe 3ansATHE
Tema 7.13 80 13 [Tonstre 06 06beMe Tena. O0beM Kyda U IPSIMOYTOJIBHOTO
[Tonsitue 06 o6beme Tena. OTHOIICHUE napauienenunenaa. OoveM npusmsl 1 uuHApa. [lpakTnyeckoe
00BEMOB MOO0HBIX TET 3aHATHE

81 14 OTtHomeHne 00beMOB TTOTOOHBIX Te. ['eomMmeTpruueckuii CMBICTT

omnpeaenuTens 3-ro nopsaka




43

Tema 7.14 82 15 2 OO0Bembl upaMuibl U KoHyca. O0bem mapa. [lnomaan
OOBEMBI U TIJIOMIAIN TTOBEPXHOCTEN nosepxHocteit Ten [IpakTuyeckoe 3aHATHE
TeNn
Tema 7.15 83 16 2 KomMOuHanmuu reomeTpuueckux Ted.
KoMOuHammm MHOTOTpaHHUKOB M TEJ
BpalieHus
84 17 2 KomOunammu reomerpudeckux tei. IlpakTuyeckoe 3aHsiTHE
Tema 7.16 85 18 2 Hcnonp3oBaHre KOMOWHAIIMI MHOTOTPAHHUKOB M TEJI BPAILICHUS B
I'eomerprueckne KOMOMHAITUN Ha MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a7a4ax
MIPaKTHUKE
86 19 2 Hcnonbp3oBanne KoMOUHALIMI MHOTOTPAHHUKOB U TEJI BPAILICHUS B
MPaKTUKO- OPUEHTHUPOBAHHBIX 3a7auax. [IpakTu4. 3ansaTue
87 20 2 [ToaroroBka Kk KOHTPOJILHOU padoTe. [IpakTHYecKOe 3aHATHE
Tema 7.17 88 21 2 OO0beMbI U MIOMAAHN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
Pemenne 3anay. MHOrorpaHHUKY U KonTposbnas padora Ne 6.
TeJa BpallleHUs
Pazpnen 8. MNepBooGpa3Hasa dyHKUUM, ee npuMeHeHU (144)
Tema 8.1 89 1 2 3aaya 0 BOCCTaHOBIICHUH 3aKOHA JBHKEHUA 110 u3BecTHOM ckopoct. | OK 01,
[TepBoobpaznas pynkuuu. [IpaBuna [TonsiTue nnTerpupoBannsa. O3HaKOMJIEHUE C IOHATHEM MHTErpaia u OK 02
[V 9
HAXO0XJICHUS MTePBOOOPA3HBIX nepBoobOpasHoit nns pyHkimn y=f(x). Pemenue 3axay Ha cBsI3b OK 03
MepBOOOPA3HON U €€ TPOU3BOTHOMN, BEIUMCIICHHE MTEPBOOOPA3HOMN s OK 0 4’
nanHoi GyHkiuu. Tabnuia hopMyI A HAXOXKACHHUS >
nepBooOpa3HbIX. M3yueHue mpaBuiia BEIUKMCICHHS TIEPBOOOPA3HON OK 05,
IpakTHYecKoe 3aHATHE OK 06,
OK 07,
Tema 8.2 90 2 2 3aa4yu, MPUBOISALINE K MOHATHUIO ONPEAECIEHHOI0 HHTErpata — o K 1.3
[1nomane KpUBOJMHEWHOMN Tpamneruu. BBIYHMCIICHUH TUIONIAIM KPUBOJMHEUHON Tpaneuu, O NepeMeieHun K 3' 1 ’

®opmyna Herotona — Jleitbnuia

Touku. [lonsTre onpenenénnoro uaTerpana. ['eomerpuyueckuit u
¢du3nveckuii CMBICI orpeaesieHHoro uarerpana. ®opmyna
Herorona— JleitOHuma
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Tema 8.4 91 3 2 ['eomeTpuyeckuii CMbIC OMPEICIICHHOTO HHTErpajia
[TonsiTre 06 onpeneIeHHOM HHTErpaje
Kak IJIOA I KPUBOJIMHEHHON
Tpaneuuu
Tewma 8.5 92 4 2 ['eomeTpuyeckuii CMbICH OIpeAesICHHOro uHTerpaia. @opmyna
OnpeneneHHblil UHTErpai B )KU3HU Hetotona - JleiiOHuna.
93 5 2 Pemienue 3a1ad Ha MpUMEHEHWE MHTErpaia /i BBIYUCICHUS
¢u3nueckux BeJWYMH U mwiouanei. Ilpaktuyeckoe 3ansitue
94 6 2 IToaroroBka Kk KOHTPOJILHOU padoTe. [IpakTHYecKOe 3aHATHE
Tema 8.6 95 7 2 [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHUS MepBooOpa3HbIX. Ee
Pemenue 3amau. [lepBooOpaznas npumeHenue. Konrpoabnas padora Ne7.
¢byHKINH, ee TPUMEHEHNE
Paszgen 9. CteneHu n kopHu. CteneHHas ¢pyHkuus. (18 4)
Tema 9.1 96 1 2 [ToHsiTHE KOpHA N-0¥ CTENEHU U3 IEUCTBUTEIBHOrO Yrcia. OyHKINU OK 01,
" n o
CrenenHas QpyHKIMsI, €€ CBOMCTBA y= /X ux cBoiicTBA I rpabuKH. OK 02,
Cooi . OK 03,
o7 2 2 BOICTBA KOPHS N-OW CTETIECHMU. OK 04,
Tema 9.2 08 3 2 [TpeoOpa3oBaHue UPPALTMOHAIBHBIX BBIPAKECHUH. OK 05,
[IpeoOpa3oBaHue BbIpaKEeHHI ¢ OK 06,
KOPHSMM N-Oi CTENEHH OK 07,
y IIK 1.3,
99 4 2 [IpeoOpa3zoBanre uppaMoHaIbHBIX BelpaxkeHuil. [IpakTuyeckoe K 3.1
3aHATHE .
Tema 9.3 100 5 2 [TonsiTe cTeneHu ¢ TFOO0BIM PaIlMOHATBHBIM ITOKA3aTEIEM.
CBolicTBa CTENEHU C PallMOHATIBHBIM U Crenennble pyHKINHU, UX CBOICTBA U rpaduxu
JIEHCTBUTEITLHBIM TTOKA3aTEIISIMHU
Tema 9.4 101 6 2 PaBHOCHJIBHOCTB UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

Pewrenne nppanoHaIbHbIX
YPABHEHUN U HEPABEHCTB

Metoibl uX pereHus.
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102 7 2 Pemienue nppanyoHanbHbIX YPAaBHEHU U HEPABEHCTB.
IIpakTnyeckoe 3ansiTHe
Tema 9.5 103 8 2 Onpenenenue crerneHHoN ¢pyHKInU. Vcronp30BaHue ee CBOMCTB pu
Crenenn u kopuu. CteneHHas pelieHnu ypaBHeHH M 1 HepaBeHCTB. [lpakTnueckoe 3aHsiTHE
byHKIUS
104 9 2 KourpoabHnas padora Ne 8.
Pasgen 10. NokasaTtenbHasa dyHkumA. (16 4.)
Tema 10.1 105 1 2 CreneHb ¢ MPOU3BOJILHBIM JACHCTBUTEIBHBIM MMOKA3aTEIIEM. OK 01,
[TokazaTenbHast GyHKIIMS, €€ CBOMCTBA OmnpeneneHue MokazareabHOU (GYHKIIUH, €€ CBOMCTBA U rpaduK. OK 02
9
106 2 2 3HAKOMCTBO C IPUMEHEHHEM TOKa3aTenbHol PpyHKIMU. Penenue OK 03,
MOKa3aTeIbHBIX YpaBHEHUN (QYHKIIMOHATBLHO-TPAPUUECKUM METOJIOM. OK 04,
IIpakTHyeckoe 3aHATHE OK 05,
N OK 06,
Tema 10.2 107 3 2 Pemenne nmokasaTenbHbIX YPaBHEHU METOJIOM YPaBHUBAHUS
Pemrenne nokasaTenbHbpIX ypaBHEHUN U IIOKa3aTese, METO0M BBEJEHUS HOBOM IIEPEMEHHOM. OK 07,
HEPABEHCTB IIK 1.3,
N IIK 3.1
108 4 2 Pemenne nmokazareiabHbIX YpaBHEHHH (PYHKIIMOHAIBHO-TPadUIECKIM
METOA0M
109 5 2 Pemenue nokasarenbHbIX HepaBeHCTB. IIpakTHyeckoe 3aHATHE
Tema.10.3 110 6 2 Pemenne cucTem moka3aTebHbIX YpaBHECHHH.
Cuctembl TOKa3aTENbHBIX YPABHEHUI
Tema 10.4 111 7 2 Pelienue nmoka3arenbHbIX YpaBHEHUN METOJOM YPaBHUBAHHUS
Pemenue 3amau. [lokazaTennHas IoKa3areyiel U METOJ0OM BBEICHUSI HOBOW NepeMeHHOM. Pelienue
byHKIHS MoKa3aTeIbHBIX HepaBeHCTB. [IpakTuyeckoe 3ansiTtue
112 8 2 Kounrpoabnas padora Ne 9.
Pazpen 11. NNorapudmel. llorapndmmnyeckas dyHkuma (28 u.).
Tema 11.1 113 1 2 Jlorapudm yucna. OK 01,
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Jlorapudm uncna. Jlecaruunbrii u

HaTypaJbHbIHN Jorapu(MBl, YUCIIO €
114 2 JlecATUYHBIN U HATYpPAJIbHBINA JOTapu(MBbl, YUCIIO €
Tema.11.2 115 3 CaoiicTBa JiorapugmoB.
CoiictBa norapudmosn. Onepanus
norapuMUpPOBaAHUS
116 4 Onepanus norapudmupoBanus. [IpakTuyeckoe 3ansitue
Tema 11.3 117 5 Jlorapupmuueckas ¢pyukius. Onpenenenne. CBONCTBA.
Jlorapudmuueckas GyHKIus, ee
CBOMCTBA
118 6 Jlorapudmuueckas QyHKIuUS 1 ee rpaduk..
Tema 11.4 119 7 [TonsTue norapupmuueckoro ypasHeHus. Oneparus
Pemenue norapupmMuueckux noteHuuposanus. lIpakruyeckoe 3ansaTue
YPaBHEHUI U HEPABEHCTB
120 8 Tpu OCHOBHBIX METOJ1a PELICHUS JIOTapU(PMUUECKUX ypaBHEHUI:
(byHKINOHATBHO-TpapUUECKHi, METO MOTEHIIUPOBAHHUS, METO]T
BBEJICHMS HOBOM nepeMeHHON. IIpakTHyeckoe 3ansitue
121 9 Jlorapudmuueckre HepaBeHCTBA.
122 10 Jlorapudmuueckue HepaBeHcTBa. Permenus. IlpakTuy. 3ansitne
Tema 11.5 123 11 ANTOpPUTM pELIEHUSI CUCTEMBI YpaBHEHHM. PaBHOCHMIIBHOCTD
Cuctemsl JorapupMIUUECKuX Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB
ypaBHEHUH
Tema 11.6 124 12 [Tpumenenue norapudma. Jlorapupmuueckas cupaiis B npupoje. Ee
Jlorapudmsl B ipupojie ¥ TEXHUKE MareMarnyeckue cBoiictBa IlpakTuyeckoe 3ansitue
125 13 IIpakTH4Yeckoe 3aHATHE

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
[IK 1.3,
[IK 3.1
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Tema 11.7 126 14 2 Jlorapudmuueckas ¢pynkuus. Pemenne npoctermmx
Pemenue 3anay. Jlorapudmsr. JorapupMUUECKUX ypaBHEHHM
Jlorapudmuueckas pyHKIHS. KoutpoabHnas padora Ne 10.
Paznen 12. MHuo:xecTBa. Di1ieMeHThI Teopuu rpagos (10 u.)
Tema 12.1 127 1 2 [Tousitue MuoxectBa. [logMuoxkecTBO. Onepauu ¢ MHOYKECTBAMU. OK 01,
MHoxkecTBa OK 02,
Tema 12.2 128 2 2 Ornepanuu ¢ MHOXKECTBaMU. PerieHue npukiaaHbIx 3a1a4. OK 03,
Onepanuu ¢ MHOXECTBAMH IIpakTuyeckoe 3aHsATHE OK 04,
OK 05
Tema 12.3 129 3 2 [Tonsitue rpada. Cs3HbIA Tpad, qepeBo, IUKI rpad HA IUIOCKOCTH OK 0 6’
I'pader OK 07’
130 4 2 I'padel IIpakTuyeckoe 3anaTHe IIK 1.3,
Tewma 12.4 Pemenue 3aau. 131 5 2 Onepanuu ¢ MHOKecTBaMU. OTNMCaHNUE PEATbHBIX CUTYAIIHH C IIK 3.1
MHuoxecTBa, ['padbl 1 X IpUMEHEHHE MOMOIIbI0 MHOXKECTB. [IpuMenenue rpad)oB K perieHuto 3a1ay.
KounrpoabsHnas padora Ne 11.
Pa3nen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TeOPHHU BeposiTHOCTel (22 4.)
Tema 13.1 132 1 2 OcHOBHBIE TOHATHS KOMOMHATOPHKH. OK 01,
OcHOBHbIE OHATHS KOMOMHATOPHKHU OK 02,
133 2 [TepecTanoBku, pazmenienus, couetanus. [IpakTuy. 3anaTue 85 83’1 >
Tema 13.2 CoObiTHE, BEPOATHOCTH 134 3 2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH OK ()5:
coObrTusi. Cio’kKeHHE U YMHOKCHHUE CYMMBI COOBITHH. Y CITOBHASI BEPOSITHOCTD. OK 06
BEPOSATHOCTEH OK 07’
135 4 2 3aBHUCUMBIE U HE3aBUCUMBIE COObITHA. TeopeMbl 0 BEpOSATHOCTH IIK 1.3,
MIPOU3BEICHUS] COOBITU. TIK 3.1
Tema 13.3 136 5 2 OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.

BepositTHOCTB B npodhecCHOHaIbHBIX
3a1avax
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137 6 2 CraTuctuueckoe onpeaesieHue BepoaTHOCTH. OleHKa BEpOATHOCTH
COOBITHS.
Tema 13.4 138 7 2 Bunpel cinyyaiinsix BennuuH. OnpeneneHue TMCKPETHON Cly4aiiHON
JluckpeTHas ciydaiiHas BEIUYMHA, BEJIUYMHBI.
3aKOH €€ pacIpeaesIeHUs
139 8 2 3aKOH pacnpeiesieHUs] JUCKPETHOM CilydyallHOW BeJIMYMHBI. Ee
YHUCJIOBBIE XapaKTEPUCTUKH.
Tema 13.5 140 9 2 Bapuanuonssiii psaa. [1oauron 4actor u rucrorpamma.
3amaun MaTeMaTUYeCKON CTaTUCTUKH CTaTHCTHYECKUE XapaKTePUCTUKH Psijia HAOII0JaeMbIX JTaHHBIX.
IIpakTH4yeckoe 3aHATHE
Tema 13.6 141 10 2 [TepBuunas 0OpaboTKa cTaTHCTUYECKUX JaHHBIX. [ paduueckoe ux
Cocrapnenue TaOJIHI] ¥ IMarpaMm Ha npeacrasienne. HaxoxaeHune cpeJHuX XapakTepUCTHK,
MIPaKTUKE HaOmogaemMbIx qaHHbIX. [IpakTHYeckoe 3ansiTHE
Tema 13.7 142 11 2 DnemeHThl KoMOUHaTOpUKHU. COOBITHE, BEPOSITHOCTH COOBITHS.
Pemenue 3ana4. DneMeHTsI CrnoxeHue u ymHOKeHue BepositHocTel. KonTposibHas padora Ne
KOMOWHATOPUKH, CTATUCTHKHN U TEOPUU 12.
BEPOATHOCTEMN
Pasznen 14. YpaBHeHnunsi 1 HepaBeHCTBA (26 4.)
Tema 14.1 143 1 2 PaBHOCHIIBHOCTE ypaBHeHUH. O0IIME METOABI PEIICHHUS . OK 01,
PaBHOCHIIBHOCTH ypaBHEHUH U OK 02
2
HepaseHcTB. OOIIMe METOIBI PEIICHUS
p p OK 03,
144 2 2 Pemienune TekcToBBIX 3a/1a4 ¢ noMoOIIb0 ypaBHeHU. [IpakTHYeckoe OK 04,
3aHATHE OK 05,
N N OK 06,
Tema 14.2 145 3 2 ['padmueckuii MeTox pelieHns ypaBHEHUN 1 HEPABEHCTB OK 07
I'padnueckuit MmeTos perieHus IIpakTH4eckoe 3aHATHE >
ypaBHEHUH, HEPABEHCTB IIK 1.3,
IIK 3.1
146 4 2 Merton nHTEpBaIOB pelieHus: HepaBeHCTB. [IpakTHyeckoe 3aHsATHE
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Tema 14.3.YpaBHeHus u HepaBeHcTBa ¢ | 147 5 2 Mognyinb. Ilpocreiiiivie ypaBHEHUsI 1 HEPABEHCTBA C MOYJIEM
MOJ1yJIeM
148 6 2 IIpuMeHeHne paBHOCUIIBHBIX IIEPEXOOB B ONPEACICHHBIX TUIIAX
YPaBHEHU U HEPABEHCTB C MOJYJIEM.
Tema 14.4.YpaBHenus u HepaBeHcTBa ¢ | 149 7 2 OCHOBHBIE METO/IbI PEILICHUS [TOKA3aTEeIIbHBIX YPAaBHEHUH U
napaMeTpamu HEPABEHCTB, JOrapu(PMUYECKUX YPABHEHUI U HEPABEHCTB.
150 8 2 OcHOBHBIE METO/IbI PELLICHNUS TOKA3aTEJIbHBIX YPABHEHUN U
HEPABEHCTB, JOrapu(PMUYECKUX YPABHEHHI U HEPABEHCTB.
IIpakTH4yeckoe 3aHATHE
Tema 14.5 Cocrasnenve u pelenne 151 9 2 TpuroHomMeTpuyecKue ypaBHEHNS U METOAbI UX PELLIECHHUS.
I'IpOd)eC-CVIOHaJ'IbeIX 3ajad c NnoMoLlblo HpaKTI/I'ICCKoe 3aHATHEC
ypaBHEHMWI
Tema 14.6 152 10 2 Pemenne TeKCTOBBIX 3a1a4 NPO(ECCUOHAIBHOIO COAEPKAHUS.
Pemrenne 3anau. YpaBHeHUS 1 HEPaBEHCTBA. [IpakTrueckoe 3ansatue. llpakrnyeckoe 3ansitue
153 11 2 Hrorosoe 3anstue
Koncyabranus nepea sx3amenom | 154 12 2
Koncyabrauus nepen 3xk3amenom | 155 12 2
Ok3amen | 156 2
Bcero: 330




50

3. YCJIOBUA PEAJIM3ALIMU TTPOI'PAMMBI
OBIIEOBPA30OBATEJIbHONH YUEBHOMU JIUCHHUTTIJIUHBI

3.1. TpeOoBaHUsI K MATEPUAJIbHO-TEXHHYECKOMY 00ecriedeHnI0

Peaﬂmauym IMporpaMmsbl JTUCHUIINIMHBI IIPCAIIOJIAracT HAJINIUC y‘{€6HOFO
KaOWHETa MaTeMaTHKH.

[ToaroToBKa BHEAyAMTOPHOW PabOTHI JOKHA O0ECMEYMBATHCA JOCTYIIOM
KaXJ10ro odyvaromierocs k 6azam JaHHBIX U OuOimnoTreuHbsIM oHgaM. Bo Bpems
CaMOCTOSTEILHON IMOATOTOBKH, OOyYaroOIIHeCs JTOJDKHBI OBITh 00eCIeUeHBI
JOCTYIIOM K ceTu MIHTepHeT.

O6opynoBanue yueOHOTO KaOMHETA:
— T0CaJIOYHBIC MECTa M0 KOJUYECTBY 00YUAIOIINXCS;
— paboyee MeCTO IpPEnoaaBaTers;
—  KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOUIA.

TexHuuecKue cpeacTBa 00yyeHus:
— TIEPCOHAIBHBIN KOMITBIOTED;
— MyJIbTUMEIUITHOE 000py0BaHUE.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

— Jlns peanuzanuu nporpaMMbl OMOIMOTEeYHBIA (OHI 00pa30BaTEIbLHOM
OpraHM3alid HWMEeT TIeYaTHhIE W/WIM DJICKTPOHHBIE O00pa3oBaTeNbHBIE W
WHPOPMAIIMOHHBIE  PECypChl, PEKOMEHJOBaHHBIC I  HUCHOJIb30BAaHUS B
00pa30BaTeNLHOM TPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

— Ilepeuenr y4eOHBIX W3/1aHUH, HNHTepHeT-pecypcCos,

JIOTIOJTHUTEIBHOMN JIUTEPATYpPhI

OcCHOBHbBIE HCTOYHUKH:

1. AmumoB III.A. Maremaruka: anrebpa W Hadaja MaTeMaTHYECKOIrO aHaiIM3a,
reoMmeTpusi. AnreOpa u Hayana MmaTemaTudyeckoro aHanuza. 10-11 kmaccel: yueo.
st oOuieoOpa3oBar.  opraHu3anuii: 0a30Bblid M yriiyOsn. ypoBHH  /
[II.A.AmumoB, FO.M.Konarun, M.B.TkaueBa u 1p.]. — M.: Ilpocaernienue,
2019.

2. Atanacsn JI.C. Maremartuka: aiareOpa M Hayana MaTEMaTHUYECKOro aHaln3a,
reometrpusi. ['eomerpusa. 10-11 kmaccel: ywed. nans  oOmieoOpa3oBart.
opranuzanuii: 0a3oBbii U yriay6a. ypoau / [JI.C. Artanacsn, B.D.byry3os,
C.b.Kanomiuies u np.]. — M.: IIpocsenienue, 2019.



51

I[OHO.]IHPITGJILHLIG HCTOYHUKMU:

1.

9.

bamvakos M.U. Anrebpa m Havasa MaTeMaTHYECKOro aHaiau3a (0a30BBIN
ypoBeHb). 10 k1. — M., 2014.
bammvakos M.U. Anrebpa m Havajla MaTeMaTHYECKOro aHaiam3a (0a30BBIN
ypoBeHb). 11 k1. — M., 2014.
bammakos M.M. Matemartuka (6a30oBbiii ypoBenb). 10—11 k1. — M., 2014.
bammakoB M.M. Maremaruka: 10 k1. COopHuk 3anay: yued. mocodue. — M.,
2004.
KommoropoB A.H. u np. Anrebpa u Hayama aHanmuza. YueOonwmk s 10-11
KJ1accoB 001eo0pazoBarenbHbIX yapexaeHuii. M.: [Ipocsemenue, 2003.
Konsrun FO.M. u ap. Maremartuka (Kuura 1). — M., 2003. 9. Konsarun FO.M.
u 1ap. Maremartuka (Kuura 2). — M., 2003. UHTepHeT-pecypch:
Marematuka B OTkpeiToM Kosuiemke http://www.mathematics.ru
Math.ru: Maremaruka u obpasoBanue http://www.math.ru
MockoBckwHit HEHTP HEIMPEPHIBHOTO  MATEMaTUYECKOTO
oOpa3oBaHHs (MLIHMO) http://www.mccme.ru
EqWorld: Mup matematuueckux ypaBHeHuit http://eqworld.ipmnet.ru
Exponenta.ru: o0pazoBarenbHbIil MATEMAaTUYECKUNA CAUT
http://www.exponenta.ru
Best snmemeHTapHas ~— mareMartuka: Cpennsist ~ MaTeMaTHYecKast
UHTEepHeT-1IKoja http://www.bymath.net
['paduxu Gpynxuuii http://graphfunk.narod.ru
JlugakTHaecKkrue MaTepraibl o HPOpMaTHKe U MatemaTuke http://comp-
science.narod.ru
WuTepHeT-ipoekT «3amaum» http://www.problems.ru

10. T'azera «Marematuka» http://mat.1september.ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEEHOU
AN CIUIIJINHBI
KoHTpoJib 1 0LleHKa pe3ybTaTOB OCBOEHUS 00111€00pa3oBaTeIbHOMN
JUCUUIUIMHBI PACKPBIBAIOTCA YEPE3 AUCIUIUIMHAPHBIE PE3YyJIbTaThl, HAPABICHHBIE
Ha (opMUpPOBaHUE OOIIMUX U MPOPECCHOHATBHBIX KOMIETEHIIHH MO0 TeMaM
CoJIep KaHMs y4eOHOro MaTepuarna.

Oo6wmas / npodeccuonabHast
Tema Tun oueHOYHBbIX MEPONIPUATHS
KOMIIeTCHIUA
OK 01. Beibupatsb crioco0sl Tema 1 TectupoBanue
pelienus 3ana4 Tewma 2 VYcerHblii onpoc
NpO(eCCHOHATBHON Tema 3 MaremaTuyecKuid TUKTaHT
ACATCIIbHOCTH IIPUMCHUTCIIBHO Tewma 4 NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
K pa3/In9HbIM KOHTCKCTaM Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHUECKUX
Tema 6 pabot
Tema 7 KonTponbnas padora
Tema 8 BrinosiHeHUE SK3aMEHAMOHHBIX 3aIaHHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 02. cnonb3oBaTh Tema 1 TectupoBanue
COBPEMEHHEBIE CPENICTBA Tewma 2 VYcrHbIil onpoc
MOMCKA, aHAIN3a U Tema 3 MareMaTuuecKuil TUKTAHT
MHTEpIpeTany HHpopMaIuy, Tema 4 NunuBuayanbHast caMocTosATeIbHas paboTa
1 HH(OPMAIIMOHHEIC Tema 5 [IpencraBnenue pe3yabTaToB MPAKTHYECKUX
TEXHOJIOTHH JIJIsl BHITIOJTHEHUS Tema 6 paboT
3a11a9 NpodeccHOHaNTbHOU Tema 7 KoHTposbHas padbota
ACATEILHOCTH Tema 8 BrinonHenue 3x3aMeHalMOHHBIX 3aJJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
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OK 03. ITnanupoBats u Tema 1 TectupoBanue
peaTn30BbIBaTh COOCTBEHHOE Tema 2 VYeTHbII onpoc
pO(HECCHOHATBLHOE U Tema 3 MareMaTU4eCcKUi JUKTAHT
JIMYHOCTHOC pa3BUTHC, Tema 4 NunuBuayanpHast caMOCTOsATEIbHAS paboTa
NPCANPUHUMATCIIBCKYIO Tema 5 [IpencraBieHue pe3yabTaToB MPAKTHUESCKUX
JIESTCIEHOCTD B Tema 6 pabor
npodeccronanbHoii chepe, Tema 7 KonTposnbHas padora
UCIOJIBE30BATh SHAHMA 110 Tema 8 BbInoHEHNE YK3aMEHAMOHHBIX 3a1aHUil
(UHAHCOBOI TPAMOTHOCTH B Tema 9
Pa3IMYHBIX KU3ZHEHHBIX Tema 10
CUTYaIUAX Tema 11
Tema 12
Tema 13
Tema 14
OK 04. 3ddexTuBHO Tema 1 TectupoBanue
B3aUMOJICHCTBOBATh U pabOTaTh Tema 2 VYcrHblii onpoc
B KOJUICKTHBE M KOMaHJIE Tema 3 MaTteMaTHUeCKHil TUKTaHT
Tema 4 I/IHILHBHI[yaJIBHaH CaMOCTOATEIIbHAA pa60Ta
Tema 5 [IpencraBnenue pe3yabTaToB MPAKTUUECKUX
Tema 6 pabot
Tema 7 KontponbHas pabora
Tema 8 Brinonnenne 3x3aMeHallMOHHBIX 3aJaHui
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
OK 05. OcymecTBiATh yCTHYIO Tema 1 TectupoBanue
1 IUCbMEHHYIO Tema 2 VYceTHbIi onpoc
KOMMYHHUKALIUIO Ha Tema 3 Maremarnueckuii JUKTAHT
FoCyAapCTBEHHOM S3bIKE Tema 4 NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
Poccuiickoi Denepanun ¢ Tema 5 IIpencrasnenue pe3yabTaToB MPAKTHUECKUX
y4eTOM 0COOeHHOCTE! Tema 6 pabor
COLIMATIBHOTO U KYJIETYPHOT'O Tema 7 KonTponbnas padora
KOHTCKCTA Tema 8 BBhINOIHEHUE YK3aMEHAIMOHHbIX 3a1aHUH
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14
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OK 06. ITposBisaTh Tema 1 TectupoBanue
rpaXkJ1aHCKO- MATPHUOTHYECKYIO Tema 2 VYeTHbI onpoc
MO3ULIMI0, IEMOHCTPUPOBATH Tema 3 MaremaTu4eCcKHi TUKTaHT
OCO3HAHHOC MOBC/ICHUEC Ha Tema 4 NunuBuayanpHas caMOCTOsATEIbHAS paboTa
OCHOBC TPaIULIHOHHBIX Tema 5 IIpencrasnenue pe3yabTaToB MPAKTHYECKUX
00111e4YeI0BEUECKUX IIEHHOCTEH, Tema 6 pabor
B TOM HHCIIC C yHECTOM Tema 7 KonTrpoinsHas pabora
TapMOHH3AlNA Tema 8 BrlnonHenne S5K3aMeHAIMOHHBIX 3aaHUiI
MEXHAIMOHAIBHBIX U Tema 9
MEXPEJIUTUO3HBIX OTHOIICHUH, Tema 10
MPUMEHSATH CTaHIAPThI Tema 11
AHTUKOPPYILIMOHHOI'O Tema 12
MOBEJCHUS Tema 13
Tema 14
OK 07. CogeiicTBoBaTh Tema 1 TectupoBanue
COXPAHEHHUIO OKpYKarouei Tema 2 VYerHbll onpoc
cpelbl, pecypcocOepexeHHtIo, Tema 3 MaremaTn4ecKuii JTUKTaHT
NPUMEHATH 3HAHUS 00 Tema 4 NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
W3MCHCHMH KIIMMATa, Tema 5 [IpencraBnenue pe3yabTaToB IPaAKTUYECKUX
MPUHIIUIIBI OEPEKITHUBOTO Tema 6 pa6ot
MPOU3BOJCTBA, IQPEKTHBHO Tema 7 KonrposnbHas pabota
ACUCTBOBATDH B YPC3BHITANHBIX Tema 8 Beinosnenue S5K3aMeHalMOHHBIX 3a1aHHi
CUTYaIUAX Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
K 1.3 Tema 1 Tectuposanue
O opMIATh TEXHUYECKYIO Tema 2 YcTHBIT onpoc
JIOKYMEHTAIMIO Ha Tema 3 MatemaTuueckuil JUKTAHT
IPOCKTHPYEMBIC YCTPONCTBA Tema 4 NunuBuayanbHast caMocTosATeIbHas paboTa
Tema 5 [IpencraBnenue pe3yabTaToB NPAKTHYECKUX
Tema 6 paboT
Tema 7 KonTtponbHas pabora
Tema 8 BrinonHenue 3x3aMeHallMOHHBIX 3aJJaHUI
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tewma 14
IIK 3.1 Tema 1 TectupoBanue
IIpoBOIUTE KOHTPOJIb Tema 2 YceTHBIT onpoc
napaMeTpOB, JUArHOCTHUKY U Tema 3 Maremarudeckuii JUKTaHT
BOCCTaHOBJICHHC Tema 4 NunuBuayanpHas caMOCTOSITENIbHAS paboTa
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paboTocrocoOHOCTH TTU(POBBIX
YCTPOMCTB KOMITBIOTEPHBIX
CHUCTEM U KOMILJIEKCOB

Tema 5
Tema 6
Tema 7
Tema 8
Tema 9
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14

[IpencraBnenue pe3yabTaToB NPAKTHUYECKUX
pabort

KontponbHas padota

BrinoaHenne 3xk3aMeHalMOHHBIX 3aJaHulN




