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OOBPEHA

Ha 3acegannu I11IK gucnuIiime MaTeMaTHYeCKOro U
001Iero ecTeCTBEHHOHAYYHOTO LIUKJIa

ITporokon Ne 1 ot « 30 »_asrycra 2022r
IIpencenarens IILK H.E. Macnosa

Pabouas nporpamma yueOHOI TUCHUIUIMHBI pa3paboTaHa Ha OCHOBE:

- @enepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENILHOTO CTaHAApTa CPEAHEro Npo(ecCHOHANTBHOTO
obpaszoBanus 40.02.01 «IIpaBo u opraHu3anus COLMAIBHOrO obecrmeucHHs» (YTBEPKICH IPUKA30M
MunucrepctBa oOpazoBanus 1 Hayku PD Ne 508 ot 12.05.2014r.);

- Ilpukaza MunoOpHayku Poccum ot 17.05.2012 N 413 (pea. ot 12.08.2022) «O06 yTBepKICHHH
(denepasbHOro rocyIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpEeIHEero oO0IIero oOpa3oBaHUs»
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 N 24480);

- Ilpukaza MunucrepctBa mnpoceuienust Poccuiickoit ®enepauun ot 23.11.2022 Ne 1014 «O6
yTBepkAeHUH (peepanbHOi 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO OOIIET0 0Opa30BaHUs»
(3apeructpuposan 22.12.2022 Ne 71763);

- [Tucema Munnpocsemenust Poccun ot 01.03.2023 N 05-592 «O nanpaBieHu# peKOMeHAaui» (BMecTe
¢ «PexkoMeHpamusaMu 1O peanu3zaluu CcpeaHero oOmiero o0pa3oBaHus B IIpeserax OCBOEHUS
00pa30BaTeNbHOI MPOrpaMMbI CpeHEro MpoheCCUOHATBLHOTO 00pa30BaHUN»);

- IIpukaza Munnpocsemenus Poccun ot 22.03.2021 N 115 (pen. ot 07.10.2022) "O6 yrBepkIeHHH
[lopsinka opraHu3allid W OCYHIECTBJICHHS OOpa30BaTeNbHOW  JEATENBHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOTPaMMaM - 00Pa30BATEIBLHBIM IIPOTPaMMaM HAYaILHOTO O0IIET0, OCHOBHOTO
obmiero u cpemHero oomiero oOpazoBanus" (3apeructpupoBaHo B Muntocte Poccun 20.04.2021 N
63180);

- IIpukaza Munmnpocemenusi Poccun ot 24.08.2022 N 762 (pea. ot 20.12.2022) "O6 yTBepkIeHUU
[lopsinka opraHum3zanuu M OCYLIECTBICHHUS OOpa30BaTENbHOM JAEATEIHbHOCTH IO 00pa3oBaTeIbHBIM
nporpaMMaM CpeaHero mnpogeccuoHanpHOro oOpaszoBanus" (3apeructpupoBaHo B MuHiocte Poccun
21.09.2022 N 70167);

- IIucema Munnpocsemenus Poccunm ot 20.07.2020 N 05-772 "O nHanpaBieHMM HHCTPYKTHBHO-
METOJMYECKOr0 MHUChMa [0 OpraHM3allMd NPUMEHEHHS COBPEMEHHBIX METOAMK M IporpaMm
IpenojiaBaHusl Mo 00meo0pa3oBaTeIbHBIM JUCHUIUIMHAM B CHCTEME CPEAHEro MpodeccHOHAIbHOTO
o0pa3oBaHMs, YYMTHIBAIOIIMX OOpa3oBaTeiabHble MOTPEOHOCTH O00ydYaroImUXcsi 00pa30oBaTENbHBIX
OpraHu3alyii, pealn3youMX NIporpaMMBbl CPEIHETO MPOPECCHOHATBHOIO 00pa30BaHMs;

- Ilpumepnoii paOouelt mporpaMMbl 0011€00pa30BaTENIbHON AUCHUIUIMHBL «Marematuka» A
npodeccnoHaIbHbIX 00pa3zoBarenbHbIXx opranuzanuii ®I'bOY AIIO UPIIO (IIporokon Ne 14 ot «30»
HOs10ps1 2022).

ConepxaHue NOpPOrpaMMbl peaU3yeTcsi B IPOLECCE OCBOCHUS OOYYarOIMMHUCS OCHOBHOU
00pa3zoBaTenbHONM MPOTPaMMBbl C TIOJIYYEHHEM CpeaHero ooOimero oOpa3oBaHMs, pa3pabOTaHHOW B
cootBeTcTBUM ¢ TpeboBanusmMu GPI'OC COO

Opranuzanus-pa3padorunk: AHO BO Yuuepcurer «MUP»

Pa3zpaborunk: Knumanosa H.H, npenonasarens ¢pakynsrera CIIO AHO BO Yuusepcurer «MUP»



1. O0mas xapakTepucTUKa NPpUMepPHO padoueii mporpaMmmbl 001e00pa3oBaTebHOM
AuCHMILUINHBI « MaTeMaTuka

1.1. MecTo TUCHMILIMHBI B CTPYKTYpe npodeccnoHalbHOI 00pa3oBaTeibHON NPOrpaMMbl
CIIO:

Oo6meoOpa3oBaTenbHas  OuUCHUIUIMHA  «Marematuka»  siBIsieTcsl  00s3aTeNbHOM  YacThIO
001e00pa3oBaTeIbHOrO ITMKJIAa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBerctBHM ¢ DPI'OC 1o
crienmanbHocTH 40.02.02 «IIpaBooxpaHuTeNbHAS AEATEIBHOCTDY

1.2. I_Ie.]'ll/l U IINIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA JUCIHUIIIMHBI:

1.2.1. Heab aucuunauHbl

Copepxanue MporpaMMbl 00IIe00pa3oBaTeNbHON JUCIHUILIMHBI «MareMaTruka) HampaBlIeHO Ha
JTOCTIDKCHHE PEe3yJbTaTOB €€ H3y4deHHs: B cooTBeTcTBUU C TpeboBanusmu PI'OC COO c¢ yderom
npodeccuonansHoii HanpasieHHoctu GI'OC CIIO.

1.2.2. [Inanupyemble pe3yJibTaThl OCBOECHHS 0011€00Pa30BaTEIbHOM JUCIHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocaoe ®PI'OC COO

Oco0oe 3HaueHWe JUCHUIUIMHA HWMeeT TNpu (GOPMUPOBAHMUM M PA3BUTUU OOMIMX H

po(heCCUOHATTLHBIX KOMITCTCHIIN:

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESATEIBHOCTh, BHIOMpATh TUIIOBBIE METOJBI U CIOCOOBI
BBITIOJTHEHMS PO ECCHOHAIBHBIX 3a/1a4, OI[CHUBATh X dPPEKTUBHOCTh U KAYECTBO.

OK 4. OcyuiecTBisTh MOUCK W HCHOJIb30BaHUE HH(pOpManmu, HEOOXoauMon A 3G (HEeKTUBHOTO
BBITIOJTHEHUS PO ECCHOHANIBHBIX 3a/1a4, MPO(ECCHOHAIIBEHOTO ¥ IMYHOCTHOTO Pa3BHTHS.

OK 8. CamocToaTenbHO OmpeneisaTh 3agadyd MNpo(PecCHOHAIBHOTO W JUYHOCTHOTO Pa3BHUTHUA,
3aHUMAaThCA CaMO00pa30BaHUEM, OCO3HAHHO TJIAHMPOBATH TOBHIICHHE KBATHU(HKAIIHH.

OK 6. Paborare B KomIekTuBEe U KoMmaHzae, YQ(eKTUBHO 00IIAThCS ¢ KOJUIETaMH, PYKOBOJCTBOM,
NOTPEOUTETSIMHU.

OK 12. IIposiBnATh HETEPIIUMOCTD K KOPPYNIIMOHHOMY IOBEIECHHUIO.

I[IK 1.4 OcymecTBiarh YCTaHOBJICHUE (Ha3HAYEHHUE, TEpepacyeT, MEePeBOJ), HHACKCAIUIO H
KOPPEKTUPOBKY MEHCUH, Ha3HAYEHHE MTOCOOM, KOMITEHCAIUI 1 APYTUX COIMAIBHBIX BHITUIAT, UCTIONB3Ys
UH(OPMAITMOHHO-KOMITHIOTEPHBIE TEXHOJIOTHH.



O01mme koMneTeH NN

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/IHJII/IHaprIe

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIESATEIBHOCTD,
BBIOUPATH THITOBBIC METOJIBI
CIIOCOOBI BBITTOJTHEHHS
npodeCCHOHATBHBIX 33/1ad,
OLIEHUBATh UX YPPEKTUBHOCTD U
Ka4eCcTBO.

- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTU MacTepCTBa,
TpyaoIto0ue;

- TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOTHYECKOHN U
COLIMAJILHON HAIPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMUPOBATbD,
[IAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATH TaKylO

eI TeIbHOCTD;

- MHTEPEC K Pa3InIHbIM chepaM npodeccnoHaTbHON

eI TeNIbHOCTH,

OBnajieHre YHUBEPCAIbHBIMU Y4EOHBIMU MO3HABATEIbHBIMU
ITECTBUSIMU:

a) 0a30BbIE JJOTHYECKHE JICHCTBUS:

- CAaMOCTOSITEIBHO (POPMYIUPOBATH U aKTyalU3UPOBATh
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS
U1l cCpaBHEHU S, KilaccuuKauu 1 00001eHNS;

- OIPENENATh LEIH IeATEIIbHOCTH, 3a/1aBaTh IapaMeTphbl U
KPUTEPUN UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B
paccMaTpUBAEMBbIX SBICHUSIX;

- BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIBTATOB LIEJIIM, OLICHUBATH PUCKU
[OCJIEACTBUM EATENBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJIEHUE IIPU PELIEHUH
PKU3HEHHBIX TTPOOIIEM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJICTh HAaBBIKAMH y4EOHO-UCCIIE0BATEIBCKON 1
[TPOEKTHOI J1eATeIbHOCTH, HABBIKAMHU pa3peleHus Ipodiem;
- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H U

-BJIaJIETh METO/IAMHU JI0KA3aTENIbCTB, AITOPUTMAMU PELICHUS
3ajad; yMeHue (OpMyIrpoOBaTh ONPEIEICHUs, aKCUOMBI 1
TEOPEMBI, IPUMEHATH UX, IPOBOJUTH 10KA3aTEIbHbIC
[pacCyXXJICHHUs B XOJI€ PELICHUs 3a/1a4;

- YMETb OIIEPUPOBATh MIOHATUAMU: CTEIIEHb YHUCIIA,
irorapu@m 4ucia; yMEHUE BbIIOJIHATh BBIYMCICHNUE
BHAYCHUH U MPEOOPa30BAHUS BRIPAKEHUHN CO CTCIICHSIMH U
orapumamu, mpeoOpa3oBaHus IPOOHO-pAITHOHATIEHBIX
BBIPAKCHMUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
MppaLMOHAIIbHBIE, IOKA3aTEIIbHBIC, CTCIICHHBIE,
iorapupmMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBIL;

- YMETh OIIEpPUPOBATh MOHATUAMU: (GYHKLUS, HEIIPEPBIBHAS
(byHKIHS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
MHTErpal; yMeTb HaXOIUTh IPOU3BOHbBIE dJIEMEHTAPHBIX
(yHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh
B [IPOCTEHIINX Cclydasix QYHKIIMU HA MOHOTOHHOCTb,
HaXOAUTh HaUOOJIbIIINE U HAMMEHbIINE 3HaUeHUs (PyHKIIHIA;
CTPOUTH I'paIKM MHOTOUYJIEHOB C UCIIOJIb30BaHUEM
arrapaTa MaTeMaTUYeCKOro aHaan3a; IPUMEHATh
[TPOM3BOIHYIO IIPU PEUICHUH 3a/1a4 Ha JBUKECHHE; PEIIATh
[PaKTUKO-OPUEHTHPOBAHHBIE 3a7a4ll Ha HAaMOOJIbIINE U
HauMEHbBIINE 3HAYEHUS], Ha HaX0X/I€HNE TyTH, CKOPOCTH U
[YCKOpEHUS;

- YMETb ONEPUPOBATh MOHATUSAMU: palliOHATIbHAS (QYHKIIHS,
MokasareibHasi QyHKIMS, CTeNeHHAs PyHKIUS,
orapupmuueckas QyHKLUs, TPUTOHOMETPHUECKHUE
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AKTyaJIN3UPOBATh 33[1a4y, BbIABUTaTh TUIIOTE3Y €€ PELICHUS,
HAXOIUTH apFYMeHTBI JJI 1O0KA3aTCJIbCTBA CBOUX
YTBEPIKIACHHIA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;
- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHHS 3a1a49H
PE3yJIbTAThl, KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTb,
[IPOrHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

-= YMGTB HepeHOCI/ITb 3HAHUA B HO3HaBaTCJIbHYIO nu
MPAKTUYECKYIO 00IaCTH KUZHEICATSIILHOCTH;

- YMCTB HHTGFpHpOBaTB 3HAHUA U3 paSHBIX Hpe,[[MeTHBIX
o0J1acTe;

- BBIJIBUTAaTh HOBBIC UJICH, IIPE/jIaraTh OPUTHHAIbHBIC
[10JIXO/TbI U PELICHUS;

1 CIIOCOOHOCTD MX MCIIOJB30BaHMS B [I03HABATEIHLHON U
COLIMAJILHOM MPAKTUKE

(byHkunu, oopaTHble QYHKIMH; YMEHUE CTPOUTH IpaduKu
M3y4eHHBIX (DYHKIIMA, UCIIOIB30BaTh IpaduKu IpU
M3y4eHHH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4
13 ApYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3 pealbHON
PKM3HM; BBIPAXXaTh (POPMYJIaMU 3aBUCUMOCTH MEXY
BEIIMYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
Y1CIIe HA MPOLIEHTHI, TOJM U YaCTH, Ha IBUXKEHHUE, padoTy,
CTOMMOCTb TOBAapOB U yCIIyT, HAJIOTH, 3a7auu U3 00JIacTu
YIIpaBJICHUS IMYHBIMUA U CEMEHHBIMU (pHUHAHCAMH);
COCTaBJIATh BBIPA)KEHUsSI, ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]a4H, UCCIIEJOBATh MOITYYEHHOE
peLlICHHE U OLIEHUBATh MPaBAONOJOOHOCTh PE3YIbTATOB;

- YMETh OIIEpPUPOBATh MOHATUAMU: CpEAHEE
apudmerrnyeckoe, MeMaHa, HauOOJIbIlIEEe U HAUMEHbIIIEE
3HAYEHUS, pa3Max, TUCIEPCHUsi, CTAHJaPTHOE OTKIOHEHHE
YKCIIOBOTO Ha0Opa; yMeTh U3BJIEKAaTh, MHTEPIPETUPOBATH
H(pOpMalIKIo, TPEICTaBICHHYIO B TabIuIax, Ha
muarpaMmax, rpagukax, OTpaXxarollyto CBOMCTBA pealbHbIX
[IPOLIECCOB U SIBJICHUI; MPEICTABIATH HHPOPMALIUIO C
[TOMOILBIO TaOJIMII U TUarpaMM; UCCIEe10BaTh
CTaTUCTUYECKUE IAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEPUPOBATH MOHATUSMHU: CIIYYaHHBINA OIBIT U
CTydaifHOE COOBITHE, BEPOATHOCTh CITyYalHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaduuecKux METOAO0B; MIPUMEHATH POPMYJIbI CIOKEHUS U
YMHOXKEHUS BEpOSATHOCTEH, KOMOMHATOPHBIE (DaKThI U
(bopMyIIBI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peabHBIX COOBITUH; 3HAKOMCTBO CO CIIy4aifHBIMHU

BCJIMYMHAMU, YMCHUC IPUBOAUTDH IPHUMCEPLI IPOSABIICHUSA




3aKOHa OOJIBIIMX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX

- YMETh OIIEpUPOBATh MOHATUAMU: TOYKA, IpAMas,
[JIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBINA yrod,
CKPELMBAIOIINECS NPSIMbIE, 1apaLIeIbHOCTD U
[EpIIEHANKYIIIPHOCTD MPSIMBIX U TNIOCKOCTEH, YroJl MEXy
[PSMBIMH, YTOJI MEXKILY MIPSIMOI M TUIOCKOCTBIO, YTOJI MEXTY
MIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
[pPacCTOSIHHE MEXAY MPSMBIMHU, PACCTOSIHHE MEXKITY
[IOCKOCTSIMHU; YMEHHE MCIIOJIb30BaTh MPH PEILICHUH 3324
3ydeHHbIE (PAKTHI U TEOPEMBI IIJIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETh OIIEPUPOBATH MOHATHSIMU: MHOTOI'PaHHUK, CEUEHHE
MHOrOrpaHHMKa, Ky0, mapajienenune], pusma, Iupammia,
(urypa v MOBEpXHOCTb BPALICHHUS, [IIJIMH]IP, KOHYC, IIap,
cdepa, ceueHus GUTypsI BpaeHHs], IIOCKOCTb,
Kacaromasicsi cepsl, IMITHHAPA, KOHYCa, TUIOIAIb
MMOBEPXHOCTH TTUPAMHU/IBI, IPU3MBI, KOHYCa, IMIINH/IPA,
ruiomaab chepbl, 00beM KyOa, IPSIMOYTOJIBHOTO
apajenenunena, MupaMuabl, PU3MbI, HWIHHIPA, KOHYCA,
[1apa; yMeHHue n300pakaTb MHOTOIPAaHHUKH U TIOBEPXHOCTH
BpAILCHUS, UX CEUEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIHHBIE MHOTOTPAHHUKHY;

- YMETh OIIEPUPOBATH TIOHATHSIMU: JIBIDKECHHE B
[IPOCTPAHCTBE, O/I00HBIE (PUTYPBI B TPOCTPAHCTBE;
MICTIO0JIb30BaTh OTHOLICHHUE IJIOIA Iei TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1aY;

- YMETh BBIYHCIIATH FT€OMETPUYECKHE BEIMUUHBI (IJTUHA,
YTOJI, TJIOIA (b, 00BEM, MJIOIIAIb IIOBEPXHOCTH), UCIIOIB3YS




M3ydeHHBIE POPMYIIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHASL CUCTEMA
KOOP/MHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOM3BEACHUE, YTOJ MEXKAY BEKTOPaMHU,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOPA HA YHUCIIO;
HaXOIUTh C IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEpEIMHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS] TOUKAMU;

- YMETb BBIOMPATh NOAXOAAIIMMN U3YyUEHHBIA METO IS
[peLICHHS 3a/]a4H, pAacIlO3HABAaTh MaTeMaTH4eCcKue (aKThl U
MaTeMaTUYeCKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHHE IPUBOIUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTHYeCKOM HayKH.

- YMETh OIIEPUPOBATh MOHATUAMU: OIIpEIeIIEHUE, aKCHOMa,
TeopeMa, CleAICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTENbCTBO,
pPaBHOCHIIbHBIC (POPMYITMPOBKH; YMEHUE (OPMYIHPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKI€HUE, IPUBOAUTD
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATh METO]T
MaTEMaTUYECKON MHAYKLMH; IPOBOJNUTE JOKA3aTeIbHbIE
[pacCyXJI€HHUs NP PELICHNUH 3a]a4, OLIEHUBATh JJOTMYECKYIO
[IPaBHIIBHOCTb PacCyXACHHI;

- YMETb OIIEPUPOBATh NOHATUAMHU: MHOXKECTBO,
[T0OJIMHO>KECTBO, ONIEPALIMN HaJ MHOXKECTBAMHU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juis
OMMCAHUS PeaIbHBIX MPOIECCOB U SIBJICHUM NP pEIICHUH
3aJia4, B TOM YHUCJIE U3 JPYTUX y4eOHBIX MPEIMETOB;

- YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad,
nepeBo, LUK, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U
OMUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIONIB30BATh
rpadbl IpU peIIeHnH 3a/1a4;

- YMCTb CBO6OIIHO ONneprupoBaTh MOHATHAMU: COYCTAHUC,




[IEpECTaHOBKA, YNCJIO COUETaHUH, YMCIIO IEPECTAHOBOK;
Oounom HeioTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(bakThl U pacCcyKIEHUs Ui PELIeHUs 3a1ay;

-YMETh OIIEPUPOBATh MOHATUSAMHU: HATYypaJIbHOE YUCIIO,
[[€JI0€ YNCII0, OCTATOK 110 MOIYJIIO, PALIMOHAIIBHOE YUCIIO,
MPPALMOHATILHOE YHMCIIO, MHOKECTBA HATYPAJIbHBIX, LEJIbIX,
pallMOHaIbHbBIX, JEHCTBUTEIBHBIX YHCE; YMEHUE
MCIIOJIb30BATh IPU3HAKY JICTMMOCTH, HANMEHBIITNI 001N
enuTeNs 1 HauMeHblee o011ee KpaTHOe, allrOPUTM
EBKiIna pyu pelieHny 3a/1a4; 3HAKOMCTBO C pa3InYHbIMU
[TO3ULMOHHBIMU CUCTEMaMU CUUCIICHHUS],

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATUAMU: CTEIIEHb C
L[€JIbIM T10Ka3aTelIeM, KOPEHb HAaTypaJIbHOM CTEIIEHH,
CTEIECHb C PallMOHAIbHBIM 10KA3aTEJIEM, CTEIIEHD C
NEeIICTBUTENIbHBIM (BELIECTBEHHBIM) IOKA3aTENEM, JIOTapU(PM
4KCIla, CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOIO YUCIIA;

- YMETb ONIEPUPOBATh MOHATUSAMU: TOXKAECTBO,
TOKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMA YPaBHEHHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHHM, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIE,
MppaLMOHAIIbHBIE, IOKA3aTENIbHBIE, CTCIICHHBIE,
orapupmMuUecKue, TPUrOHOMETPUYECKHE YPaBHEHMS,
HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIaTh YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JIMYHbIX TPHUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMETPOM;
[IPUMEHSITh YpaBHEHUs, HEPABEHCTBA, X CUCTEMBI JJIs
[pelIeHrs MaTeMaTHYeCKUX 3aja4 U 3ajiad U3 pa3IMyHbIX
o0acTeil HayKH U pealbHOM KU3HH;

-yMeTb CBOOOJIHO OTIEPHPOBATH MOHATUSAMHU: IpaduK
(byHk1nu, oopaTHas GYHKIMS, KOMITO3ULMS (DYHKIIHIHA,
iHeHas QYHKIUS, KBaJpaTuyHas QyHKINS, CTEIICHHAs




(bYHKLIMS C LIETBIM IT0Ka3aTeNIeM, TPUTOHOMETPHUYECKUE
(dyHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
[oka3zaresnbHas U Jjorapupmudeckas GyHKINUN; yMEHHE
CTPOUTH I'paUKH (PYHKIHH, BBIIOJIHATH IPe0Opa30BaHUs
rpadgukoB QyHKITHI;

YMEHHUE MCI0JIb30BaTh rpaduKu GYHKLUUHN ISl U3Y4EHUS
[IPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3aa4 U3 APYTUX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BEIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSMHU: YETHOCTD
(byHKLINHY, TEPUOANYHOCTD (PYHKIIUH, OTPAHUYEHHOCTh
(yHKIINN, MOHOTOHHOCTH ()YHKITUH, SKCTpEMYM (DYHKIUH,
HanOoJIbIIIee M HAMMEHbLIIee 3HaueHUs1 GYyHKLUU Ha
[IPOMEXKYTKE; YMEHHUE IPOBOAUTH HCCIEI0BAHNE QYHKIIUY;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA M rpaduku (HyHKIIMIA 15t
pelIeHNs ypaBHEHHI, HEPABEHCTB U 33144 C ITapaMeTPaMu;
M300pakaTh Ha KOOPIUHATHOM TIOCKOCTH MHOXKECTBA
[PELICHUI YpaBHEHWIA, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMHU:
[0CJIe10BaTENbHOCTD, apu(MeTHYECKast TPOrpeccus,
reoMeTpHuecKas porpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHuecKas MPOrpeccHsi; yMeHUe 33/1aBaTh
[10CJIe10BATENBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX (pOpMyIT;

- YMETh ONIEPUPOBATH TOHATHSIMHU: HETIPEPHIBHOCTD
(GyHKIINH, aCHMIITOTHI rpaduka GyHKIMH, IepBasi U BTOpast
Mpon3BOHAS ()YHKIIMH, TEOMETPUUECKUN ¥ PU3HMUECKHI
CMBICJI TPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeAeIeHHbIH
MHTETpaj, yMEHNE HAXOUTh aCUMIITOTHI rpaduka GyHKINY;
YMEHHUE BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS,
YACTHOT'O M KOMIIO3UIIMU (PYHKIUH, HAXOAUTh YpaBHEHUE




KacaTeIbHOHU K TpaduKy GyHKINY;

[YMEHME HCII0JIb30BATh [TPOU3BOIHYIO JUISl HCCIIEI0BaHUs
(byHKLINH, [UIs1 HAXO0XKICHUS HAaWTy4IlIero peieHus B
[IPUKJIAJHBIX, B TOM YHUCJIE€ COLUAIbHO-3KOHOMUYECKUX U
(bu3nYeCcKuX 3a1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U
YCKOPEHHUSI; HaXOAUTh MJIOMIA U 00BEMBI (PUTyp ¢
[TOMOLIbIO0 UHTETPaJIa; IPUBOJUTH IPUMEPDI
MaTEMaTHYECKOT0 MOJEIUPOBAHUS C IOMOLIBIO

mud hepeHIaTbHBIX YPaBHEHHI;

- YMETb ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCiia, MOYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, (hopMa 3aIucy KOMIUIEKCHBIX YnCell
(reomeTpuyecKas, TPUTOHOMETpUYECKas U airedpanyeckas);
YMETh IPOU3BOIUTH apudMeTHuecKkue 1eicTBUs ¢
KOMIUIEKCHBIMU YHMCIIaMU; IPUBOAUTD IPUMEPHI
MICII0JIb30BAaHUsI KOMIUIEKCHBIX UHCEIT;

- YMETb CBOOOJTHO ONIEPUPOBATH MOHATHIMU: CpPEAHEE
apudmerrnyeckoe, MeaHa, HauOOJIbIlIee U HAUMEHbIIIEee
3HAYEHUS, pa3Max, TUCIEPCHUs, CTAHJaPTHOE OTKIOHEHHE
TSI OIMCaHMS YMCIIOBBIX JaHHBIX; YMEHHE HCCIIEN0BATh
CTaTUCTUYECKUE JIAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
rpauuecKy Mccae10BaTh COBMECTHbBIE HAOMIOICHUS C
[TOMOILBIO AarpaMM PacCEUBaHUs U IMHEHHON PErpecCcuy;

- YMETb HaXOJIUTh BEPOSATHOCTU COOBITHI € UCTIOJIb30BAHUEM
rpauuecKux METOA0B; MPUMEHSTH sl pEIICHUS 3a]1a4
(hOpMyIIbI CIIO’KEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, hopmyIty
[OJTHOM BeposiTHOCTH, popmyny bepHymn, kKoMOMHATOPHBIE
(bakThl 1 POPMYIIBL; OLIEHUBATh BEPOSITHOCTU PEAIbHBIX
COOBITHII; yMEHHE OIIepPUPOBAThH MOHATHAMU: CIIydailHas

BCJIMYMHA, paCIIpCACICHUC BepOHTHOCTCﬁ, MATEMaTHYCCKOC
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0’KMJIaHKE, TUCIIEPCUS U CTAHAAPTHOE OTKIIOHEHUE
CITydaifHOW BENMYMHBI, QYHKIUU paclpeaeIeHUs U
[JIOTHOCTH PABHOMEPHOI0, IOKA3aTENbHOI0 U HOPMAJILHOTO
[pacrpeelIeHUi; yMEHHE UCII0JIb30BaTh CBOMCTBA
M3Y4YECHHBIX paclpeieiICeHUuN IS peLIeHMs 3a/1a4;
3HAKOMCTBO C ITOHATUSAMMU: 3aKOH OOJIBIINX YHUCEII, METO/IbI
BHEIOOPOYHBIX UCCIIEAOBAHU; YMEHUE IPUBOIUTH TPUMEPHI
[POSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX
OOIIIECTBEHHBIX SIBICHUSX

- YMETb CBOOOJIHO OIIEPUPOBAThH MOHATUAMU: TOUKA, IIpsiMasi,
[IJI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUI YToJl,
NIByTpaHHBIN yroJl, TPEXTPAHHBIN YIroJl, IepeCceKaroIecs,
[apaJuIeJIbHbIE U CKPEILHBAIOIINECS IIPSIMBIE,
[1apAJUIEIBHOCTD U NEPIIEHIUKYJIIPHOCTD IIPSIMBIX U
[IJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH, YIOJI MEXIY NPSIMON U
[IJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMH; YMEHHE
MICII0JIb30BATh IIPU PEILIEHUH 3a7a4 U3YUYEeHHbIE (PaKThl U
T€OpEMBI IIJIJAaHUMETPUH; YMEHHUE OLIEHUBATh Pa3MeEpPhI
0OBEKTOB B OKPY’KAIOIIEM MHpE; YMEHHE OIepHpOBaTh
[OHSTHSMH: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHHUKA,
[paBUJIbHBIN MHOTOTPaHHUK, IPU3Ma, MTUpaMuia, Gurypa u
[MOBEPXHOCTh BpALIeHUs, IUIMH]IP, KOHYC, IIap, chepa,
pa3BepTKa IIOBEPXHOCTH, CEUECHUs KOHYCa U LUIUHAPA,
[TapaJuIeIbHbIE OCH WM OCHOBAaHUIO, CEYCHHE 1I1apa,
[JI0CKOCTh, Kacarommascs chepsl, IMIINHIPA, KOHYCa; YMEHHE
CTPOUTH CEUYEHUE MHOTOIPaHHUKA, U300paxarhb
MHOTOTPaHHUKH, QUTYpPbI U TOBEPXHOCTH BpAIlIEHHUS, UX
CEYCHUS, B TOM YHUCJIE C TIOMOLIBIO DJIEKTPOHHBIX CPEJICTB;
YMEHUE PUMEHATh CBOWCTBA FT€OMETPUUECKUX (QUTYD,
CaMOCTOSITENIHO (DOPMYITUPOBATH ONPEIEICHUS H3ydaeMbIX

(I)I/Il“yp, BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX U IMMpU3HAKax
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reoMeTpHUECKUX (hUryp, 000CHOBBIBATH UJIH OMPOBEPTaTh
MX; YMEHHUE MPOBOIUTH KiIaccupukanuio Gpuryp mno
Pa3IMYHBIM NIPU3HAKAM, BBIMOJIHATH HEOOXOIUMBbIE
ITOTIOTHUTEIbHBIE TOCTPOCHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: TUIOIIATH
(burypsl, 00beM GUTYPBI, BEIMYUHA yTila, PACCTOSHUE OT
TOYKH JI0 TIOCKOCTH, PACCTOSTHHE MEXY TPSIMbBIMH,
PacCTOSIHUE MEXAY ITOCKOCTSIMH, TUIOIIAAb ChEpHI,
[UI0IIAb TOBEPXHOCTH UPAMHUIBI, IPU3MBI, KOHYCa,
[UIMHApa, 00BeM Ky0a, IPSMOYTOJILHOTO Mapauiesienue/a,
[T PaMUIbI, TPU3MBL, IMIMHIPA, KOHYCA, I1apa; YMEHUE
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX UTYD;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHSATUSIMU: JIBIKEHUE,
[apajuIeabHbIA IEPeHOC, CHMMETPHSI Ha TIIOCKOCTH U B
[IPOCTPAHCTBE, TIOBOPOT, IPeoOpa3zoBaHue MoA00us,
Mo100HBIC (PUTYPBI; YMEHUE PACIIO3HABATH PaBHBIE U
Mo00HbIE (PUTYPBHI, B TOM YHCIIE€ B IPUPOJIE, UCKYCCTBE,
ApXHUTEKTYpE; YMEHHE UCTIOIB30BaTh T€OMETPUIECKHE
OTHOIIEHUSI, HAXOAUTh T€OMETPUUECKHE BETHUMHBI (IJIMHA,
YTOJI, TUTIOIIA/lb, 00BEM) MPH PEIICHUU 33]1a4 U3 IPYTHX
y4eOHBIX TIPEIMETOB U U3 PEabHOM KU3HU;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMHU:
[PsIMOYTOJIbHAS CUCTEMA KOOPIUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPIMHATHI BEKTOPA, CYMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA Ha YUCIIO, PA3JIOKEHHIE BEKTOPA 110
0asmcy, CKaIIpHOE TPOU3BEICHUE, BEKTOPHOE
MPON3BEACHNE, YTOJI MEKIY BEKTOPAMH; YMEHHUE
MCIIOJTE30BaTh BEKTOPHBIN M KOOPIUHATHBINA METO [T
pEIIeHUs] TEOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YIEOHBIX
[IPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpuLa 2x2 n 3x3,

OIIPCACIIMTCIIb MATPHUILIBI, FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI
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OIIPEIETIUTES;

- YMETb MOJCJIIMPOBATh PEAILHBIC CUTYALlUU Ha S3bIKE
MaTEMaTHKH; COCTaBJISTh BBIPAKCHUS, yPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,
MCCIIEI0BATh IIOCTPOCHHBIE MOJEINIHN C UCIIOIb30BAHUEM
arrnapara aareopbl, HHTEPIPETUPOBATH NOTYYEHHBIN
[pe3ynbTaT; CTPOUTHh MAaTEMAaTUYECKUE MOJEIH C IIOMOIIBIO
FCOMETPUYECKUX ITOHATUN U BEJIUYMH, pELIaTh CBA3aHHBIC C
HUMH [IPAKTUYECKUE 3a]]a4H; COCTABIIATH BEPOSTHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;
pelaTh NPUKJIAJHbIE 3aJa4l CPEICTBAMU MAaTEMATHUECKOTO
aHaJIN3a, B TOM YHUCJIE COLIMATIbHO-9KOHOMHUYECKOTO U
(bU3UYECKOro Xxapakrepa;

- YMEHUE BBIOMPATh MOIXOASIINI METO ISl peLICHUS
3a/1a4y; IOHUMAaHNE 3HAYUMOCTH MaTEMAaTUKU B U3yYEHUN
MIPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBIICHU;
YMEHHUE PacliO3HaBATh IPOSIBJICHUE 3aKOHOB MATEMATUKH B
MCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITUI POCCUICKON U MUPOBOU MaT€eMaTHUYECKOW HAYKH

OK 4. OcytiecTBIATh MOUCK U
MCIIONIb30BaHKEe UHPOpMAIUH,
HEOOXOIMMOM JIJIst

B (HEKTHBHOTO BHITIOTHEHUS
MpogeCCHOHANBHBIX 3a]1a4,
MpodeccCHnoHaNBEHOTO U
ITHIHOCTHOTO PA3BUTHSL.

B 06acTi IeHHOCTH HayYHOT'O O3HAHUS:
-c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
[IPAaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
[TOJINKYJIETYPHOM MHPE;

- COBEpIIEHCTBOBAHNE S3BIKOBOM M YNTATEIbCKON KYJIBTYpPBI
KAK CPEICTBA B3aUMOJAECHCTBUS MEXKIY JIFOAbMU U IIO3HAHUS
MUDa;

- OCO3HAHHE LICHHOCTU HAy4YHOU JEATENbHOCTH, TOTOBHOCTD
OCYIIECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO

NICATCIIBHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

- YMETh OIIEPUPOBATH MOHATHIMU: PallMOHANIbHAs GYHKLNA,
rokaszarenabHas QyHKIMS, CTeNeHHAs (QyHKINA,
nmorapudmuueckas QyHKLIUs, TPUTOHOMETPUYECKHE
(byHKIIMHM, 0OpaTHbIE (QYHKIIUU; YMEHUE CTPOUTH IpauKu
M3Y4YEeHHBIX (DYHKIMH, UCTIONB30BaTh IpaUKu Ipu
M3Y4EeHUH MTPOLIECCOB U 3aBUCUMOCTEH, P pElIeHUH 3a]1a4
13 IpyruX y4eOHBIX IPEAMETOB U 33/1a4 U3 peaabHOMN
PKU3HH; BBIpaXaTh (hOpMyIaMH 3aBUCUMOCTH MEXTY
BEJTMYNHAMU;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOXKAECTBO,
TOKIECTBEHHOE NMpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,

CHCTEMA ypaBHeHI/Iﬁ U HEPABCHCTB, PaBHOCHJIBHOCTDH
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OBajieHne YHUBEPCATbHBIMU Y4€OHBIMU TO3HABATEIbHBIMU
IIEHCTBUSIMU:

B) paboTa c nHpOpMaIUeH:

- BJIaJICTh HaBbIKAMU NOJTyYeHUS HHPOPMAIUHU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBISTh
MOKCK, aHaJIN3, CHCTEMaTU3alMI0 U UHTEPIIPETALIUIO
MH(GOPMALIUU Pa3IMYHBIX BUJOB U (POPM IMPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (JOPMATAX C YIETOM
Ha3zHauYeHUs MH(OPMAINH U 1IeTICBOW ayAUTOPUH, BEIOUpas
ONTUMAIIEHYIO (HOPMY MIPEICTABICHHUS U BU3yaIH3aIluH;

- OLICHUBATh IOCTOBEPHOCTh, IESTHTUMHOCTbh UH(OpPMALIHUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMaM;

- MCIIOJIb30BaTh Cpe/icTBa MH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3alMOHHBIX 33/1a4 C
coOnroeHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKU
(0€30TTaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPABOBBIX U
HATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301MacHOCTH;

- BIIQJIETh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI

MH(pOpMalnu, UH(HOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

YpPaBHEHUI1, HEPABEHCTB U CUCTEM, PALlUOHAIIBHBIC,
ppalnroHalbHbIE, TOKA3aTeIbHbIC, CTETICHHBIE,
morapu(MuUECcKe, TPUTOHOMETPUYECKHE YPABHEHHS,
HEpPaBEHCTBA M CUCTEMBI; YMETh PeIlaTh ypaBHEHHUS,
HEpPaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB;
pelIaTh ypaBHEHHUS, HEPABCHCTBA U CUCTEMBI C TApaMeTpoM;
[PUMEHSTHh YPAaBHEHHS, HEPAaBEHCTBA, MX CHCTEMBI IS
PELICHUS] MATEMAaTUYECKUX 3314 U 33/1a4 U3 Pa3InYHbIX
001acTeil HayKH U pealbHOM KU3HH;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JIBIKECHHE,
MapauleIbHBINA IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B
POCTPaHCTBE, TOBOPOT, IPeodpa3oBaHue MOA00us,
0J00HBIe (PUTYPBI; YMETh paclio3HaBaTh PaBHBIC U
000HBIe (GUTYpPHI, B TOM YHCJIE B IIPHPOJIE, HCKYCCTBE,
ApXHUTEKTYPE; YMETh UCIIOJIH30BATh T€OMETPHUYECKHE
OTHOILIEHHMSI, HAXOJIUTh TEOMETPHUYECKUE BETUUNHBI (JIUTHHA,
yTOJI, TUIOIIA (b, 00BEM) MTPH PELICHUH 3a]a4 U3 IPYTHX
yaeOHBIX IPEMETOB U U3 PEATBHON KU3HH
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OK 8. CaMoCTOSTEIHHO
OTIpENCTSATh 33291
po(hecCHOHAILHOTO
ITMYHOCTHOTO Pa3BUTHS,
BAHUMATHCS CAMOOOpPA30BaHUEM,
OCO3HAHHO IJIAHUPOBATH
[MOBBIMICHUE KBATH(PUKAIIH.

B o0nacti 1yXx0BHO-HPAaBCTBEHHOT'O BOCTIMTAHUS:

-- cOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
THUYECKOTO MOBEICHMS;

- CIOCOOHOCTh OLIEHUBATh CUTYAlUIO U IPUHUMATh
OCO3HAHHbIE PEILICHHSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHUE YCTONYHNBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOILIEHNE K CBOMM POJUTENSAM U (MIIN)
IIPYTUM WIEHAM CEMbH, CO3[JaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O NMPHUHSTHS LIEHHOCTEN CeMEHHOMN )KU3HU B
COOTBETCTBUM € TpaAULIUAMHU HapooB Poccuy;

OB1aJieHNe YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSAMMU:
Q) CaMOOpIraHU3aLUs:

- CAMOCTOSITEJIBHO OCYILECTBIIAThH I03HABATEIbHYIO

e TENIbHOCTD, BBISBIISATH POOJIEMBI, CTABUTH U
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON
e TEIbHOCTH U dKU3HEHHBIX CUTYaIUsX;

- CAMOCTOSITEJIBHO COCTABJISITh IUIaH PEIIEHUs POOJIEMBI C
Y4ETOM MMEIOLIUXCSl PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y TIPEAIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO IMPOKOMH
APYAMILIMU B Pa3HbIX 001aCTAX 3HAHUI, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHB;
0) CAMOKOHTPOJIb!

MICII0JIb30BATh IpHUEMBbI pedIeKCHH JIJIsl OLIEHKH CUTYalluH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh
PELIEHNUS 110 UX CHUKEHUIO;

B) SMOIIMOHAILHBIN HMHTCIIJICKT, npennonara}omnﬁ

- YMETh ONIEPUPOBATH MOHSATUSIMU: PALIMOHABHEIC,
MppalMoOHabHBIC, TTOKa3aTeNIbHBIC, CTCTICHHBIE,
lTorapupMUIECKUE, TPUTOHOMETPUYCCKHE YPABHCHHS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATH MOHITHIMHU: MHOTOTPAaHHUK, CCUCHHE
MHOTOIpaHHHKA, Ky0, IapauieNienuIe]], pu3Ma, THpaMuIa,
(urypa v TOBEpPXHOCTh BpallleHUs, IIMIINHIP, KOHYC, IIap,
cdepa, ceueHus pUrypsl BpaleHusl, MI0CKOCTb,
Kacaromascsi cepsl, IIIUHAPA, KOHYCa, TUIOIAIb
MMOBEPXHOCTH MTUPAMU/IBI, IPU3MBI, KOHYCA, [IMITUH/IPA,
riomaab chepsl, 00beM Kyda, MPSIMOYTOJILHOTO
Mapajuiesienune/ia, MupaMuIbl, IPU3MbI, IWIHHIPA, KOHYCA,
[1apa; yMeHHuEe 1300pakaTh MHOTOTPaHHUKH U TIOBEPXHOCTH
BpAIICHHS, UX CCUCHUS OT PYKH, C MOMOIIBIO YSPTEIKHBIX
MHCTPYMECHTOB U 3JIEKTPOHHBIX CPEJICTB; YMETh
pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh
[pacTio3HaBaTh NMPaBUIIHHBIC MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHATUSIMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpPa, CKaJIsIPHOE MPOU3BECHUE, YTOJI MEXIYy BEKTOPaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YHCIIO;
HAXOUTh C TOMOIIbIO U3yUYEeHHBIX (HOPMYIT KOOPAHMHATHI
CepeIUHBI OTPE3Ka, PACCTOSIHUE MEXY IBYMS TOUKaMHU
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c(hOpPMUPOBAHHOCTE:

BHYTPCHHEH MOTHBALMH, BKIIIOYAIOIIEH CTPEMIICHUE K
NTOCTHKEHUIO LIEJIN U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTD,
YMEHME JEHCTBOBATh, UCXOJSA U3 CBOMX BO3MOKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
YMOLIMOHAIBHOE COCTOSIHUE JPYTHX, YYUTBIBATh €0 IPU
OCYILIECTBIICHUH KOMMYHUKAIIUH, CIOCOOHOCTH K
COYYBCTBMIO U COIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLUX CIIOCOOHOCTh
BHICTPAaUBATh OTHOILIEHUS C IPYTUMHU JIFOJIbMU, 3a00TUThCH,
[IPOSIBJIATH UHTEPEC U pa3peliaTb KOHQIUKTHI

OK 6. PaboTarh B KOJUIEKTHBE U
KoMaHe, YQ(HEKTHBHO 00IIATHCS
C KOJIJIETaMU, PYKOBOJICTBOM,
MOTPEOUTENAMHU.

FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4e€OHO-UCCIIEI0BATEIHCKOM,
[IPOCKTHOM M COIMAIBLHOM IS TEIIbHOCTH;

OBnajieHre YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
ITEVICTBUSIMU:

0) COBMECTHAs IeSITEIIbHOCT:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHIHOU U
MHIWBUAYaJIbHON paboThI;

- MPUHUMATH 1I€JIM COBMECTHOM JCSITEIHHOCTH,
OpTraHWU30BBIBATH M KOOPJAHMHUPOBATH JIEHCTBHUS 110 €€
ITOCTH>KEHUIO: COCTaBJIATH IUIaH IEUCTBUI, paclipeesaTh
[POJIU C YY€TOM MHEHUN YYACTHUKOB OOCYXAAaTh PE3YIbTAThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOJHATH PAbOTy B YCIOBHSIX
[PEATHbHOTO, BUPTYATHHOTO M1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIIECTBIIATHh MO3UTUBHOE CTPATETUIECKOE TIOBEACHHUE B

PA3TIMYHBIX CUTYyallUuAX, IIPOSABJIATE TBOPUYECTBO U

- YMETb OIIEPUPOBATh MOHATUAMU: CIIy4YalHbIN OMIBIT U
CITy4aifHOE COOBITHE, BEPOSTHOCTh CIIYYaliHOTO COOBITHS;
YMETb BBIYHUCIISATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpadMuecKux METOJI0B; IPUMEHATh (POPMYJIBI CII0KEHUS U
YMHOXKEHUS BEpPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI U
(bopMyIIbI TP PEILIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEIMYMHAMU; YMEHHUE IPUBOIUTH PUMEPHI IPOSBICHUS
3aKOHAa OOJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX
SIBIICHUSIX

- YMETb CBOOOIHO ONIEPUPOBATH MOHATUSMU: CTETIEHD C
L[EJIbIM TI0Ka3aTeNIeM, KOPEHb HAaTYpaJIbHOM CTEIIEHH,
CTETEHb C PallMOHAIBHBIM [IOKA3aTENIEM, CTETIEHD C
eiCTBUTENBHBIM (BEILIECTBEHHBIM) ITOKa3aTeNeM, Jorapupm
4KCIIa, CHHYC, KOCUHYC U TAHT€HC IIPOM3BOJIBLHOIO YHCIIA;
- YMETbh CBOOOJITHO ONIEPUPOBATH MOHATUSAMU: TpaduK
(byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHH,
muHeiHast QyHKINS, KBagpaTuuHas QyHKIUS, CTeIIeHHas

(1)YHKHI/I$I C ICJIBIM IMOKAa3aTCJIEM, TPUTOHOMETPHYCCKUEC
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BOOOpakeHUE, OBITh NHUITUATUBHBIM.

OBJa/icHe YHUBEPCATBHBIMU PETYJISITHBHBIMU JCHCTBHUSIMHU:
') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX JIFOACH TpU
QHAITN3E PE3yJbTATOB JICATEILHOCTH;

- IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOACH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MMOHMUMATh MUP C MO3UIUH IPYTOrO
yeJ0BEKa

(byHKLIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIHH,
MokaszateibHas U Jorapupmudeckas GyHKINUN; YMETh
CTPOUTH I'papUKH (PYHKIHH, BBITOIHATH IPe0Opa30BaHUs
rpagukoB QyHKITHI;

- YMETh UCIOJIb30BaTh rpaduku (PYHKUMN AJI U3yUEeHUs
[IPOLIECCOB U 3aBUCUMOCTEH IIPU PELICHUH 3a7a4 U3 IPYTrux
y4eOHBIX IPEMETOB U U3 PEANBbHOM KU3HH; BEIPAXKATh
(bopMyTaMu 3aBUCIMOCTH MEX/y BETMYMHAMU;

- CBOOOJTHO OTIEPHPOBATH MOHATUSAMH: YETHOCTD (DYHKIIUH,
MEPUOTNIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKIIUH,
HanOoJIbIIIee M HAUMEHbLIIee 3HaYeHUs (YHKLUU Ha
[IPOMEKYTKE; YMETh MPOBOJUTH UCCIIEI0BaHUE (DYHKIINU;
- YMETh MCII0JIb30BaTh CBOMCTBA U rpaduku QyHKIMHA 115
pelIeHNs ypaBHEHHI, HEPABEHCTB U 33144 C ITapaMeTPaMu;
M300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH MHOXKECTBA
[PELICHUI YpaBHEHW, HEPABEHCTB U UX CUCTEM

OK 12. IIposBasTh
HETEPIIUMOCTb K
KOPPYNIIMOHHOMY HOBEJIEHUIO.

- 0CO3HaHHE 00yUarOIIUMUCS POCCUICKON TpaskIaHCKON
MICHTUYHOCTH;

- LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEN NO3ULIUU
ITMYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN
Hapo10B Pocculickoi denepannn, ICTOPUUECKUX U
HAI[MOHAJIbHO-KYJIBTYPHBIX TPaJAULIUi, OPMUPOBAHUE
CUCTEMbI 3HAYMMBbIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYIIMOHHOTO MUPOBO33PEHUS, IPABOCO3HAHMS,
PKOJIOTUYECKOU KYJIbTYPhI, CIOCOOHOCTH CTaBUTh IIEJIH U
CTPOUTH JKU3HEHHBIE IIJIaHbI;

B yacTu rpa’kJaHCKOr0 BOCIIUTAHUS:

- OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, yBa)K€HHE 3aKOHA U TPABOIOPSIIKA;

- IPUHATHEC TPAAUIIMOHHBIX HAllTUOHAJIbHBIX,

- YMETb OIIEPUPOBATH IMOHATUAMMU: MPSIMOYTOJIbHAs CUCTEMA
KOOPIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAIIPHOE NPOU3BEACHHUE, YTOJ MEXKAY BEKTOPAMHU,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HAXOJUTh C TOMOUIbIO U3YUYEHHBIX (POPMYII KOOPIAUHATHI
CEpEIMHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKAMM;
-yMeTh BBIOMPATh MOAXOIALINI U3yUYEeHHBIH METO IS
[pelIeHuns 3a/1a4uM, paclio3HaBaTh MaTeMaTHuecKue (haKkThl U
MaTeMaTHYeCKHUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UICKYCCTBE; YMEHUE IIPUBOJIUTH IIPUMEPBI
MaTEeMaTUYeCKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTUYeCKON HAyKU.

- YMETb OIIEPUPOBATH ITOHATUAMU: CIIYYAWHBIA OIBIT U

CTydaifHOE COOBITHE, BEPOATHOCTD CITyYalHOTO COOBITHS;
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00I1eYeI0BEUECKUX TYMAHUCTUYECKUX U JEMOKPATHIECKIX
[ICHHOCTCIH;

- TOTOBHOCTb IIPOTUBOCTOATH MJI€OJIOTUN IKCTPEMU3MA,
HAI[MOHATIN3Ma, KCeHO(POOUH, TUCKPUMHUHALIUN IO
COLIMAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HALIMOHAIbHBIM
[IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIbHOCTh B HUHTEpPECax
Cpa’kJIaHCKOTO O0IIeCTBa, Y4aCTBOBATh B CAMOYIPABJICHUH B
0011100pa30BaTeIbHON OpraHU3alui U I€TCKO-FOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aUMO/ICHCTBOBATh C COLIMAIbHBIMUA UHCTUTYTaMHU
B COOTBETCTBUU C UX (QYHKIUSIMH U Ha3HAYCHHUEM;

- TOTOBHOCTb K T'YMAQHUTapHOU U BOJIOHTEPCKOU
esATEeIbHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUSI:

- c)OPMUPOBAHHOCTH POCCUNUCKON IPaKIaHCKOU
MIEHTUYHOCTH, TATPUOTU3MA, YBAKEHHS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH Tiepea PoauHoi, ropaocTtu 3a
CBOM Kpal, CBOXO PoauHy, CBOM SA3BIK U KYJIBTYPY, IPOLILIIOE
1 HACTOsIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOAHOMY HACIEINI0, TaMSITHUKAM,
TpaauiusaM Hapos1oB Poccun, noctuxkenusam Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;

- uJieliHast yOe)KJIEHHOCTh, TOTOBHOCTH K CITY)KEHUIO U
RanuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €0 CYAbOY;
OCBOCHHBIE 00YUYAIOIIUMHUCS MEXIPEIMETHBIE TIOHITHS 1
VHUBEpCaIbHbIC yueOHbIE NeUCTBUS (PETyISITUBHBIC,
M03HABATEIIbHBIE, KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTH UX UCIOJIb30BAHUS B TTO3HABATEIBLHOMN U
COIIMAIbHON MPAKTUKE, TOTOBHOCTH K CAMOCTOSTEIbBHOMY

YMETh BBIYUCISATH BEPOATHOCTH C UCHOJIb30BAHUEM
rpaduuecKuX METOJI0B; IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOYKEHHS BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTHI U
(bOpMyJIIBI TP PELICHUH 3a1a4; OLICHUBATh BEPOSITHOCTH
[PEaTbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiHBIMU
BEJIMYMHAMU; YMEHUE TPUBOIUTH IPUMEPHI TPOSIBICHUS
3aKoHa OOJIBIINX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHHSIX
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[UIaHUPOBAHMIO U OCYILIECTBICHHUIO YU€OHOH e TeNbHOCTH,
OpraHu3aluy y4eOHOrO COTPYAHUYECTBA C
[1e1arornyecKMMU pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B TOCTPOSHUM MHANBUYaJIbHOM 00pa30BaTeIbHON
TPACKTOPHH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIEe10BATEIbCKOM,
[IPOCKTHOM ¥ COLMATIbHOM NEATEIBHOCTH

[1K 1.4 OcymiecTBiIATh
yCTaHOBJICHHE (Ha3HAUYCHHE,
repepacyer, IepeBoy),
MHJICKCAITUIO U KOPPEKTUPOBKY
MEHCHUI, Ha3HaUYEHUE MTOCOOUH,
KOMITCHCAITUNA U APYTHUX
COLIMAJIbHBIX BBIMJIAT, UCIOB3YS
MH()OPMAIIMOHHO-
[KOMIIBIOTEPHBIE TEXHOJIOTHH.

- aHAJIM3UPOBATH MMOJTYUYEHHBIE B XO/I€ PEILICHUS 3a/1a4u
PE3yNbTaThl, KPUTUUYECKH OIEHUBATh UX JOCTOBEPHOCT,
[IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- BJIaJICTh HaBBIKAMU MOJTy4YeHUS HH(POPMAIUHU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBISTh
MOKCK, aHaJIN3, CHCTEMAaTU3alINI0 U UHTEPIIPETALIUIO
WH(OPMAIIUN PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;

- CIIOJIb30BaTh CPEJICTBA MHPOPMALIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3aIMOHHBIX 3314 C
coOrofieHreM TpeOOBaHUM SPrOHOMHKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PeCypcocOepekeHUs, TPABOBBIX U
ATHUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacHOCTH;

- BJIaJIETh HaBBIKAMM PACIIO3HABAHUS U 3AIIUTHI
nH(opmaluu, nHGOPMAITMOHHONW 0€30MaCHOCTH JINYHOCTH
- YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH
[PEIICHUS TI0 UX CHUKEHUIO;

- KOOPAMHUPOBATH M BBIOIHATH PAOOTY B YCIOBHSIX
[PEATHHOTO, BUPTYATHHOTO M1 KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C

M CITI0JIb30BAHUECM S3bIKOBBIX CPEACTB

- YMETb BbHIOMpaTh NOAXOJSAIIMA H3YYEHHBIH METOJN JUIs
pEeLIeHNs 3a[a4d, paclio3HaBaTh MaTreMaTudeckue (akThl U
MaTeMaTHYeCKUe MOJEIM B HPUPOIHBIX M OOLIECTBEHHBIX|
SIBJICHUSX, B HICKYCCTBE;
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaATEIbHOM TN CIUTIINHbBI

2.1. O0beM QMCHUIUIMHBI U BUAbI YU4eOHOI padoThI

Buna yueOHo# padoThI

Oo6vem ¢ uacax

O06beM 00pa3oBaTeIbHONH MPOrPaMMBbI AU CIIUATITIHHBI 252
B T.Y.

OcHOBHOE coJiepKaHue 178
BT. U..

TeopeTudIeckoe o0ydeHue 116
MPAKTUYECKHUE 3aHATUS 62
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHNe (Coiep:KaHue 56
NPHUKJIATHOTO MOIYJIsS)

BT. 4..

TeopeTudecKkoe o0ydyeHue -
MPaKTHYECKHUE 3aHATUS 56
HNuauBuayalbHbIi NPOEKT (da/Hem) HeT
IMpome:kyTouHasi aTTecTanus (3K3aMeH) 18

20




2.2. TemaTn4yecKkMii IJIAH U COJEPKAHME JUCHUIIIHHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAJIbHO-

HaumenoBanme pa3jiesioB . Oo0bem dopmMupyemblie
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIAIHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOe conep:kaHue
Pa3nen 1. [loBTOpeHUe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14
Tewma 1.1 Iens u 3anaun Coneprxkanne yueOHOT0 MaTepuaia
MaTeMaTHKU NpU bazoBele 3HaHMS W yMEHUS IO MaTeMaTHKE B NPOPECCUOHATBHOH U B
OCBOEHUU CIELMAILHOCTA | [IOBCEJHEBHOU JESATEIbHOCTH. 1
Tema 1.2 Yucna u Coneprxanue yueOHOro Marepuasia
BbIUMCIeHNS. Boipaxkenus | JleficTBUS HaJ MOJIOKUTEIHHBIMU U OTPHUIIATEIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U
U 1peoOpazoBaHUs JNECATUYHBIMU J1po0simu. [leiicTBUA cO cTeneHsAMH, (OPMYNbl COKPAIEHHOIO
YMHOXCHHS. 1
Tema 1.3. 'eometpus Ha IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
IJIOCKOCTH NPHUKJIATHOTO MOIYJISA)
IIpakTnuyeckoe 3ansitue Nel Busbl miiockux Guryp u ux miomais. 2
IIpakTHKO-OpHMEHTHPOBAHHBIE 337]a4l B KypCe T€OMETPUH Ha IUNIOCKOCTH (;K-Z’ (6?1{-4, 011;-
Tema 1.4 IIpouenTHbIE Coneprxanue yueOHOro MaTepuasa ’ OI;K’ 1O4K- '
BBIUMCIICHUS IIpakTuuyeckoe 3anaTue Ne2 [IpocTeie TPOIEHTH, pa3HbIE CHOCOOBI HX 2 '
BBIYHCIICHUSI.
IpakTuyeckoe 3ansiTue Ne3 ClI0KHBIE TIPOIICHTHI 2
Tewma 1.5 YpaBuenus u Coneprxanne yueOHOT0 MaTepuasa
HEpPaBEHCTBA IIpakTnueckoe 3ansitue Ned JluHeliHble, KBajapaTHblE, JAPOOHO-TMHEHHbBIE
ypaBHEHUS U HEPABEHCTBA 2
Tema 1.6 Cucremsl Coneprxanue yueOHOro MaTepuasa
YpaBHEHMI U HEPABEHCTB | CriocoOBI pelIeHusl CUCTeM JMHEHHbIX ypaBHeHul. [lonstus: matpuna 2x2 u 3x3,
onpeaenutens Marpunbl. Metox I'aycca. CucTeMbl HENMHEHHBIX ypaBHEHUM. 2

CucreMbl HEPaBEHCTB

Tema 1.7 Bxoanoit

Coneprxanne y4eOHOTO MaTepuasa
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KOHTPOJIb IIpakTuuyeckoe 3ansitue NeS5 Brrumcinenus u npeoOpazoBaHus. YpaBHEHHS U
HepaBeHCTBA. ['eoMeTpus Ha IIOCKOCTH 2
Pa3nen 2 IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. OcHOBHBIE Coneprxkanue yueOHOT0 MaTepuasia
HIOHSTHS CTEPEOMETPHUU. [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsMas, IJIOCKOCTb,
Pacnonoxenue npsAMBIX U | mpocTpaHcTBO).  OCHOBHBIE ~ aKCMOMBI  crepeomerpuu.  llepecekarommuecs, 2
IJIOCKOCTEN napajuleJibHble M CKpeuuBarouiecst  npsimble.  [Ipu3Hak u CBOWCTBO
CKpeuIMBaomuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Copep:xanue yueOHOr0o MaTepuana
[Mapannensnocts npsmeiX, | [lapamnensHele npsmas u 1uiockocTs. Ompenenenue. Ilpusnak. CaoiictBa (c
IPSIMOM U TIOCKOCTH, nokasarenbcTBoM). [lapamnensusie miockoctu. Onpenenenue. [lpusznak. CoiicTBa 2
IJIOCKOCTEN (c nmokazarenscTBOM). Terpa’ap u ero snemeHthl. [lapamnenenumnen u ero
snemeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TPaHe! U JuaroHajiel mapasuieliernure/ia.
[TocTtpoeHue ceueHui.
IIpakTuyeckoe 3ansiTue Ne6 Pemenne 3amau. 2
Tewma 2.3. Copep:xanue yueOHOTo MaTepuana OK-2, OK-4, OK-
[TepnieHIUKYIAPHOCTD Ilepnennukynspueie npsamble. llapamiensHbple nOpsMble, NEPIEHIUKYISAPHBIE K 8,IIK 14
IPSIMBIX, IPSIMON U mwiockoctd.  IIpu3Hak  MEepHeHAMKYISPHOCTH  HpsAMOM M IUJIOCKOCTH. 2
IJIOCKOCTH, MJIOCKOCTEHN Hoxka3zatenbctBo. [lepnenaukymsip u HakioHHas. [lepneHAUKyIsIpHbIE MIOCKOCTH.
[Ipu3Hak nepneHaANKyJIIPHOCTH INIOCKOCTEN. [loKka3aTenpeTBo.
PaccrosiHus B mpocTpaHCcTBE
Tema 2.4. Teopema o Tpex | CozpeprkaHue yueOHOTo MaTepuana
TCpHICHANKYIApax Teopema o Tpex mnepneHAuMKyispax. [lokazarenbcTBo. Yroa MexAy NpsIMOH H 2
IJIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSMU
IIpakTuyeckoe 3anaTue Ne/ Pemenue 3a1ad. 5
Tema 2.5. IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
[TapannenbHele, NPHUKJIATHOTO0 MOLYJIs)
NEPIIEHIUKYJISIPHBIE, IIpakTnyeckoe 3ansitue Ne§ AKCHOMBI CTEPEOMETPUH. 2

CKPCIIUBAIOIIHECS IPAMBIC

IIpakTnuyeckoe 3ansitue Ne9 IlepneHIUKYISPHOCTE MNPSIMOM M  IJIOCKOCTH,
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[apajIeIbHOCTb JIBYX IPSIMBIX, NEPIEHIUKYIAPHBIX IUIOCKOCTH,
NEPIEHIUKYJIAPHOCTD MJI0CKOCTEN 2

Tewma 2.6. Pemenue 3amau. | Comeprkanue ydeOHOro Marepuaia

[IpsiMbIe 1 MJIOCKOCTH B IIpakTnueckoe 3ansatue NelO PacnonoxkeHue TmpsAMBIX M IUIOCKOCTEH B

IPOCTPAHCTBE npocTtpaHcTBe. llepneHIuKyaIspHOCTh U NapajyIesIbHOCTh HPSAMBIX U IUIOCKOCTEH.
CkpeuiuBarouiecs npsiMble 2

Pa3nes 3. KoopanHaThl M BEeKTOPbI 10

Tema 3.1 Coneprxkanue yueOHOT0 MaTepuaia

JlexapToBbl KOOpAUHATHl B | JekapToBBl KOOpAMHATHI B IMpocTpaHcTBe. lIpocTeifimiue 3amadn B KOOpAMHATAX.

npocrpaHcTBe. Paccrosuue | Pacctosinue Mexxay IByMsl TOUKAMU, KOOPJIMHATHI CEPEIUHBI OTpe3Ka 2

MEXIYy JBYMSI TOYKaMH.

Koopaunatel  cepenuHbl

oTpe3Ka

Tema 3.2 Coneprxanue yueOHOro Marepuasia

Bekropsl B mpocTpanctse. | Bektopsl B npoctpaHcTBe. ClOXKEHHE M BbIYUTAHHE BEKTOPOB. YMHOXKEHHE

Yrom Mexay BEKTOpaMmu. | BeKTopa Ha uncio. KommianapHsie BeKTOpbl. CKaIsipHOE MPOU3BEIEHUE BEKTOPOB.

CkanapHoe mnpoussezneHue | PasnoxeHne BEKTOpa Mo TpeM HEKOMIUIaHapHBIM BekTopaM. KoopnuHatel BekTopa, 2

BEKTOPOB CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEKIY BEKTOPAMH, yroJl OK-2, OK-4, OK-
MEXIy IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTAMU. Y pPaBHEHUE TUIOCKOCTH. 8,1IK 14
I'eomeTpuueckuii cMbICT OnpenenuTens 2x2

Tema 3.3 IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue

[TpakTuko- NPHUKJIATHOT0 MOAYJISA)

opueHtupoBannble 3anaun | [Ipaktuuyeckoe 3ansitne Nell KoopanHaTHas mIoCKOCTb. 2

Ha KoopauHaTHOW | [IpakTHyeckoe 3aHsTHe Nel2 BrpluncieHHe pacCTOSIHME © IUIOMmIajaeii Ha

IJIOCKOCTH wiockocTu. KonmuecTBeHHbIE pacueTsl 2

Tema 3.4 Coneprxanne yueOHOTO MaTepuasa

Pemenue 3agad. | [IpakTuyeckoe 3anaTHe Nel3 KonTpoabHasi padora /lexkapToBbl KOOPIUHATHI B

KoopaunaTsl 1 BEKTOpBI npoctpaHcTBe. Bekropsl B mpocTpaHcTBe. CIIOXKEHHE UM BBIUUTAHUE BEKTOPOB.
YMHO)eHne Bekropa Ha uucio. KowmiutanapHele BekTophl.  CkansipHOe
IIPOU3BENCHNE BEKTOPOB. Pa3nokeHHe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM 2
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BekTopaMm. [Ipocreiimue 3anaun B koopauHatax. KoopanHaTel BEKTOpa, pacCTOSTHUE
MEX1Yy TOUYKAMM, KOOPJIMHAThl CEpPEAMHBl OTpEe3Ka, CKAISIPHOE IIPOU3BEJIECHUE
BEKTOPOB B KOOpAMHATAX, yroll MEXIy BEKTOpaMH, Yyrojl MEXIy MpsSMOi U
IJIOCKOCTBIO, YTOJl MEKY MIIOCKOCTIMU

Pasznea 4. OcHoBbl TpUroHOMeTpHuHU. Tpuronomerpuyeckue GyHKIun 30
Tema 4.1 Copepxanne yaeOHOTo MaTepuana

Tpuronomerpuyeckue Panuannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHat. OnpezneneHue
(yHKIIMM OpPOU3BOJIBHOIO | CHHYyCA, KOCHHYCA, TAHICHCA W KOTAaHI'eHCA. 3HAKHM CHHYCA, KOCHHYCA, TAHTCHCA U 2
yria, yncia. PaguanHas u | koTaHTeHCa 110 YETBEPTSAM. 3aBUCHMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TAHTCHCOM
rpajgycHas Mepa yria Y KOTaHT€HCOM OJIHOT'O U TOTO K€ yriia

Tema 4.2 Copep:xanue yueOHOT0o MaTepuana

OcHoBHEIE Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHT€HC YIJIOB O
TPUTOHOMCTPHHICCKHE u - o.. Dopmynsl IpUBENCHUSA 2
TOX/IECTBA.

DopMyIIbl IPUBEACHUS

Tema 4.3 Copep:xanue yueOHOT0o MaTepuana

Cunyc, xocunyc, TanreHc | Cymma u pasHocTh cuHycoB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC

CyMMBI U Pa3sHOCTU JBYX | nBoHOro yrjma. ®opmynsl mnonoBuHHOro yria. IIpeoOpa3oBaHus CymMMBbI

YTJIOB TPUTOHOMETPUUYECKUX (YHKIMH B NPOM3BEACHUE M MPOU3BEACHUS B CyMMY. 2
Cunyc u KOCUHYC | BrlpaxkeHne TpUrOHOMETpUYECKMX (YHKIUN Yepe3 TaHIeHC IOJOBHUHHOIO
asoiiHoro yrna. @opmyiel | aprymenTta. [IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKIX BBIPAKECHHHA
IIOJIOBUHHOTO yIJIa

Tema 4.4 Coneprxanne yueOHOT0 MaTepuana

Oynkuuy, HX CBOMCTBA. | O6MACTh ONpEeNeHUs] U MHOXKECTBO 3HaUeHUH (QyHKIMHA. YETHOCTH, HEYETHOCTD,
Crioco6b1 3aJjaHus | IepuoANYHOCTh GyHKIMHA. CriocoObl 3ajaHus (QyHKIMNA 2
byHKIII

Tema 4.5 Coneprxanne yueOHOTO MaTepraa

Tpuronomerpuyeckune OO6mactp ompeneneHuss 1 MHOXECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (DYHKIIHIA.
(GyHKIMH, UX CBOMCTBAa U | UETHOCTH, HEUETHOCTD, IEPUOJMYHOCTD TPUTOHOMETpUYeCKUX (yHKIuil. CBOMCcTBA 2

rpaduku

u rpaduku QyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.

OK-2, OK-4, OK-
8, OK-6, OK-12,
K 1.4
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Tema 4.6 Coneprxanue yueOHOro MaTepuaa

[IpeobpaszoBanue IIpakTuyeckoe 3ansitue Neld  Cxxkatme ®W  pacTsDkeHHME — TpaduKoB
rpauKoB TPUTOHOMETPUUYECKUX (QYHKLUH.

TPUTOHOMETPUUECKHUX IIpeoOpa3oBanue rpaKOB TPUTOHOMETPUUECKUX (DYHKIIHIT

byHKIMHA

Tema 4.7 IIpogeccnonanbHO-OpHEHTHPOBAHHOE cojiep:kaHue (conepxkanue
Onucanue NPHUKJIATHOT0 MOAYJISA)

IPOU3BOACTBEHHBIX IIpakTnueckoe 3ansitme NelS Vcnonb3oBaHuE CBONCTB TPUTOHOMETPUUYECKUX

IPOLIECCOB  C
rpaduKoB PyHKIHIA

IIOMOIIBIO

¢byHKIMH B TpoQecCHOHANBHBIX 331a4ax

IIpakTnueckoe 3ansitue Nel6 lcmonb3oBaHue CBOWCTB TPUTOHOMETPHUECKHUX
byHKIMi B mpodecCHOHANBHBIX 3a/1a4ax

Tema 4.8 Copep:xanue yueOHOro MaTepuana

OO6patHbie OO6parHbie TpuroHoMmerpudeckue GyHKIuu. MIx cBOHCTBa U TpaguKu
TPHTOHOMETpHHCCKHE IIpakTuyeckoe 3anaTue Nel7 Pemenue 3amau

byHKIIIN

Tema 4.9 Copep:xanue yueOHOT0o MaTepuana

Tpuronomerpuueckue VYpaBHeHHE cos X = a. YpaBHEHME Sin X = a. YpaBHEHue tg X = a, ctg X = a.

YpaBHCHUA U HEPABCHCTBA

Pemenue TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTeI\/'IIJ_II/Ie

TPUTOHOMCTPHUYCCKUC YpaBHCHUA, CBOAAIINECA K KBaApPATHBIM, pPCIIACMbIC
Pa3JI0KECHUEM HAa MHOXHUTCIIN, OTHOPOAHEIC.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

IIpakTuyeckoe 3ansitue Nel8 Pemenue 3amau

Tema 4.10 Coneprxanue yueOHOro MaTepuaa

Cucremsl CucreMspl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUUECKHUX IIpakTuyeckoe 3ansitue Nel9 Permenue 3amau

yYpaBHEHUU

Tema 4.11 Coneprxanne yueOHOTO MaTepraa

Pemenune 3amad. ocHOBHI | [IpakTuyeckoe 3ansatue Ne20 KourpoabHas padora [IpeoOpa3oBanue
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX BBIpAXKEHUN. PellleHne TpUroOHOMETPUYECKUX YpaBHEHUH U
Tpuronomerpuueckue HEPaBEHCTB B TOM YHCJIE C UCIIOJIb30BAHHEM CBOWCTB (DYHKLIUH.
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byHKIIIN

Paszaea 5. Kommiekcuble yucJia 8
Tewma 5.1 Coneprxkanne ydeOHOr0 MaTepurasa OK-2, OK-4, OK-
KommiekcHeie uncia [Tonsitue komruiekcHOro uucia. COnpsiKEHHbIE KOMIUIEKCHBIE 4YMCIIa, MOIYJIb U 2 8, OK-6, OK-12,
apryMeHT KOMIUIEKCHOro uucina. @Dopma 3amucu  KOMIUIEKCHOIO — 4ucia
(reomeTpudeckasi, TPUTOHOMETpHYECKas, anreOpamdeckas). ApudmMerndeckue
JEWCTBUS C KOMIUIEKCHBIMHU YHCIIaAMHU
IIpakTnyeckoe 3ansitue Ne21 Pemenue 3anau 2
Tema 5.2 Copep:xanue yueOHOro MaTepuana
[Tpumenenue BoimonHenue  pacueToB € MOMOIIBIO  KOMIUIEKCHBIX — uucen. [Ipumepst 2
KOMIUIEKCHBIX YHUCEl MCTIOJIH30BAHUS KOMITJICKCHBIX YHCEI
IIpakTnyeckoe 3ansitue Ne22 Perrenue 3aaq 2
Pa3nea 6. [Ipon3Boanas GpyHKIUM, ee IPMMEHEHUE 36
Tewma 6.1 Coneprxanue yueOHOro Marepuasia
[Monsatue  mpoussonnoi. | [IpakTuueckoe 3ansaTHe Ne23 OrmpeneneHue YUCIOBON IOCIIEAOBATENBHOCTH U
@opmynel ¥ mpaBuiia | cnocoObl ee 3amaHusa. CBOICTBa YMCIOBBIX MocienoBarenbHocTed. Onpenenenue
TuddepeHIMpoBaHUS npejena IMociaeoBaTeIbHOCTH. BbluMciaeHne mpenenoB IOCae10BaTeIbHOCTEH. 2
IIpenen ¢ynkuum Ha GeckoHeuHoctu. Ilpenen gyHkiuu B Touke. Ilpuparienue
aprymenta. [lpupamenne ¢Qynkmuu. 3amgaud, NOPUBOIAIKME K  TOHSATHIO
npou3BoHON. Onpeenenre Mpou3BOAHON. AJITOPUTM OTHICKAHUS TIPOU3BOTHON OK-2, OK-4, OK-
Tema 6.2 Cozepxanue y4eOHOr0 MaTepuaia 8, OK-6, OK-12,
[TponsBoHbIE cymmel, | [IpakTnyeckoe 3ansaTue Ne24 ®opmyisl qudpepeHInpoBaHus. 2 IIK14
pasHocTH TpousBeneHus, | [IpakTuyeckoe 3ansitue Ne25 [Ipasuna quddepeHpoBanus 2
4aCTHOTO IIpakTnuyeckoe 3ansitue Ne26 Pemienue 3anau 2
Tema 6.3 Coneprxanne yu4eOHOTO MaTeprasa
[TpousBogHbIe IpakTuyeckoe 3ansaTue Ne27 OnpejerieHne CII0OXHON (YHKITUH. 2
TPUTOHOMETPHUECKUX IIpakTuuyeckoe 3ansiTue Ne28 [Ipon3BoiHas TPUTOHOMETPHUECKUX (DYHKIIUH. 2
(yukumit.  I[poussoxnas | MpakTudeckoe sansaTue Ne29 [IpousBoaHas ClIOKHOM QYHKIUHI 2

CJIOKHOM (DyHKITHH
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Tema 6.4

ITonsarue 0
HEIPEPHIBHOCTH (PYHKITHH.
Mertoa nHTEpBaIOB

Copepxanne yaeOHOTO MaTepuana

[Tonatue nenpepriBHOH (yHKIMH. CBolcTBa HempepbiBHOW (yHKIMH. CBs3b
MEXy HETPEPHIBHOCTHIO U JU(PPEpEeHIIMPYEMOCTHIO (PYHKIIUN B TOUKE. AJITOPUTM
peleHHsI HEPaBEHCTB METOJIOM HHTEPBAJIOB

Tema 6.5 Coneprxkanne yueOHOT0 MaTepuaia

I'eomeTrpuueckuit u | 'eoMeTpuyecKknii CMBICI TNPOU3BOAHON (YHKIMHM — YIrJIOBOM KO3 (UIMEHT

dusnueckuit CMBICJI | KacaTeNbHOU K TpaduKy (YHKIIMU B TOUKE.

IPOM3BOTHON VYpaBHeHHe KacaTelnbHOH K rpaduKy GyHKIMUA. ANTOPUTM COCTABICHHUS YPaBHEHUS
KacarenbHOU K rpaduky ¢pynkinuu y=f(x)

Tema 6.6 Copep:xanue yueOHOro MaTepuana

dusznyeckui CMBICT | @u3nyeckuil (MEXaHWYECKUIH) CMBICI IPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B

IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)

npodecCHOHATBHBIX

3aa4ax

Tema 6.7 Coneprxanue yueOHOro Marepuasia

MOHOTOHHOCTh  (DYHKITUH.
Touku 3KcTpEeMyma

Bospacranue u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pACTaHUs U YOBIBAaHUS
¢byHKIMK 3HaKy Mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIErO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOI MPOU3BOJIHOM BBITYKJIOCTH (BOTHYTOCTH) (PyHKIIMM Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHUHUMYM. lloHATHE acMMITOTBHI, COCOOBI UX
onpezeneHusl. AJITOPUTM HUCCIEOBaHUs (PYHKIIMM W TIOCTpOeHusi ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIMS

Tema 6.8
HccnenoBanue QyHKIMA 1
HOCTPOEHHE TPapHUKOB

Coneprxanue yueOHOT0o MaTepuana

WccnenoBanne pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHUE I'PaUKOB.

Tema 6.9 HauOGombinee u

Conepxkanue ya4eOHOro MaTepuania

HalMEHbIIIee 3Ha4yeHus | HaxoxaeHne HauOOJNBIIEr0 M HaMMEHBIIEro 3HAa4eHUH (QYHKUMH, MOCTpOEHHUE
GyHKIIN rpaMKOB MHOTOUICHOB C MCIOJIb30BAHMEM allllapaTa MaTeMAaTUYECKOTO aHaIu3a
Tema 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojiepikaHue (conepxanue
Haxoxnenne NPHUKJIATHOTO MOIYJIA)

ONTUMAIBHOTO pe3yibTaTa

Ipakruyeckoe 3ansitue Ne30 HanmeHnsiiee u HanOosbIee 3HaYeHHE ()YHKITHA
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¢ nomoursio npousBoaHoi | IIpakruyeckoe 3ansitne Ne31 Pemenue 3anau 2
B IIPAKTUYECKUX 3a7auax IIpakTnueckoe 3ansaTue Ne32 Pemienue 3agau 2
Tema 6.11 Pemrenue 3agau. | Conepikanue ydeOHOro Marepuaia
[TpousBonHas GpyHkuuy, ee | [Ipakruyeckoe 3anaTue Ne33 KoutpoabHass padora Dopmynsl ¥ IpaBuia
IpUMEHEHHE mipdepennupoBanusa. MccnenoBanue (GYHKIUH € [OMOLIBIO IPOU3BOIHOM. 2
Haubonbiiee n HanMeHblee 3HaYeHUS (HYHKIIUA
Pa3zpnen 7. MHOIrOrpaHHUKH M TeJjla BpallleHHUs 34
Tema 7.1 BepiuuHsl, Coneprxkanne yueOHOT0 MaTepuasia
pebpa, rpanu [TonsiTne mMHororpanHuka. Ero smeMeHTHI: BepuIuHbI, pedpa, rpaHu. JluaroHass.
MHOT'OIpaHHHUKA CeueHue. Boinykible ¥ HEBBIITYKIIbIE MHOTOTPAHHUKHU 2
Tewma 7.2 Ilpusma, ee Copepxanne yaeOHOT0 MaTepuana
cocrapjsromue, ceyenne. | [lonstue npusmel. Ee ocHoBaHus u O00koBble rpaHu. Beicotra npusmsl. Ilpsmas u
[Ipsimas u npaBuibHAA HakJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenue 2
HPU3MBI
Tema 7.3 Copep:xanue yueOHOro MaTepuana
[Tapannenenunen, KyoO. [Mapannenenunen, cBOWCTBa MPSIMOYTOJIBHOTO Mapamienenunena, kyo. CeueHue
Ceuenue ky0a, KyOa, mapasuienenumnesaa 2 OK-2, OK-4, OK-
napajuienenunena 8. OK-6, OK-12,
Tewma 7.4 Ilupamuna, ee Coneprxkanne yueOHOT0 MaTepuania K 1.4
cocrapjsronue, ceyenne. | [lupamuaga u ee anemeHtol. CeueHue nupamuzbl. [lpaBunbHas mnupamujaa.
[IpaBunbHas nupamuaa. VYceuenHas nupamuaa 2
VYcedeHHas nupaMuia
Tema 7.5 bokoBas u Copepxanue yueOHOTO MaTepuana
MI0JIHAsl IOBEPXHOCTh [Tnomans 60KOBOI U MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
MPU3MBI, TUPAMHU/IBI
Tema 7.6 CummeTtpust B Copep:xanue yueOHOTo MaTepuasa
KyOe, mapajuieserure e, CumMmeTpHsi OTHOCHUTEIBHO TOYKH, MPsAMOM, TutockocTtu. CummeTpuss B KyoOe, 2

IIpU3Me, MIpaMuIe

napajiiejenumneac, mpusmMe, nupaMmuac

Tewma 7.7 IIpumepsl
CUMMETpHUi B ipodeccuu

IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojiepikaHue (conepxanue
NPHUKJIATHOT0 MOAYJISA)
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IIpakTnyeckoe 3ansaTue Ne34 CummeTpus B IPUPOJIE

IIpakTuyeckoe 3ansaTue Ne35 CuMMeTpusi B apXUTEKType

IpakTunyeckoe 3ansitue Ne36 CuMMETpus B TEXHUKE, B OBITY

Tema 7.8 IIpaBuiibHBIE
MHOTOI'PAaHHUKH, UX
CBOMCTBa

Copepxanue yueOHOro MaTepuana

[TonsTre npaBUIbHOIO MHOTOrpaHHMKa. CBOMCTBA IPABUIIBHBIX MHOTOTPAaHHUKOB

Tema 7.9 Hununap, ero
cocrasiromne. CeueHue
LUIHH]IpA

Conepkanue y4eOHOro MaTepHuaia

Hunmuuap u ero snemedTsl. CedeHUe NUIMHAPA (TTApajIeIbHOS OCHOBAHHUIO M OCH).
Pa3zBepTka nunmuHapa

Tewma 7.10 Konyc, ero
cocrasistone. Ceuenue
KOHYyCa

IIpodeccrnonabHO-OPUEHTHPOBAHHOE
NPUKJIATHOTO MOIYJIs1)

cojep:KaHue (comep:kaHue

IpakTuyeckoe 3ansiTue Ne37 KoHyC 1 €ro 3J1€MEHTHI.

IIpakTunuyeckoe 3anaTue Ne38 CeueHue KoHyca (MapasieIbHOE OCHOBAHHUIO WU
MPOXOo/IAIIee Yepe3 BEepIINHY), KOHMYecKrne ceueHus. Pa3BepTka KoHyca

Tema 7.11 YceueHHBIN
koHyc. CeueHue
YCEUEHHOT'0 KOHYca

Copep:xanue yueOHOTo MaTepuana

YcedeHHbIH KOHYC. Ero 06pa3yfomaﬂ u BeicoTa. CeueHue YCEYCHHOI'O KOHYCa

Tewma 7.12 lap u chepa,
nX CCUCHUA

Coneprxkanne yueOHOT0 MaTepuasia

[Tap u cdepa. B3aumuoe pacnosnoxkeHue chepbl u miockoctu. CedyeHue 1apa,
cdepbl

Tema 7.13 IHousrue 00
o0veme tena. OTHoLIEHnE
00BEMOB ITOJOOHBIX TE

Copepxanne yueOHOT0 MaTepuana

ITonartue 06 obwveme Tema. OObeM Kyba M HPSAMOYTOJIBHOTO Mapajuleienumeaa.
O6beM mTpuU3MBL | OTtHoieHue
['eomeTpruecknii CMBICI ONIPEEINUTENS 3-TO OPsIIKa

UUATUHAPA. 00BEMOB  ITOHOOHBIX  TEII.

Tema 7.14 O0beMBI U
TJTOIIAN TOBEPXHOCTEN
Tell

Conepxkanue yaeOHOro MaTepuaia

O6bemMbl mupamuabl U koHyca. O0bem mapa. [Tnomanu nosepxHocTelt Ten

Tema 7.15 KomOunamun
MHOTOTPAaHHHUKOB U TEJ

Copepxanne yueOHOT0 MaTepuana

KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCII
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BpallcHUs

Tema 7.16 Coneprxkanne yueOHOT0 MaTepuasia
['eomeTpuueckue Hcnonb3oBaHne KOMOMHAIMA MHOTOTPAaHHUKOB M TEJN BpAUICHHs B TMPAKTHUKO-
KOMOUHAIMY Ha NIPAKTUKE | OPMEHTHPOBAHHBIX 3aadax 1
Tema 7.17 Pemenue 3anau. | Conepkanue yaeOHOTO MaTepuaia
MHororpaHHuku U Tejia OOBbeMBI 1 IJIOMIAIN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
BpaIlCHUS 1
Pa3nea 8. IlepBooOpa3Has pyHKUIMH, ee IPUMEHEHHE 10
Tema 8.1 [lepBoobOpaznas | Conepkanue yueOHOTO MaTepuaia
¢byukuu. [IpaBuna 3ajaya 0 BOCCTAHOBJICHWM 3aKOHA JBIDKEHUS O M3BECTHOM ckopocTH. llonHsithe
HaXO0XJIEHUS uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM HHTETpaja M IMepBOOOpa3sHON s
epBOOOPA3HBIX ¢bynkuun y=f(x). Pemenne 3amau Ha CBSI3p MEpBOOOpAa3HONW M €€ MPOU3BOIHOM,
BBIYHCIICHUE IEePBOOOpa3HON g JaHHOW QyHKmww. Tabmuma Qopmyn s
HaXO0XACHUS MepBo0Opa3HbIX. 3yueHne mpaBuiia BEIUMCICHHS IEPBOOOPa3HON 1
Tema 8.2 ITnomans Copep:xanue yueOHOro MaTepuana
KPUBOJIMHEHHOM 3amaun, MPUBOAAIIUE K TMOHSATHIO OMNPEICICHHOTO HMHTErpajia — O BBIYHCICHUU
Tpaneuuu. Popmyiia IJIOIAM KPUBOJHMHEWHOW Tpamnenuw, O NepeMelleHnn Todku. IlonsaTue
Hrerorona — Jleiibauia OMpeNIeIEHHOTO  MHTETpaJa. l'eomerpuuecknii u  QU3MUECKUIT  CMBICIT OK-2, OK-4, OK-
onpeneneHHoro uaTerpaina. ®opmyna Herotona— JleiOnuiia 1 8, OK-6, OK-12,
Tema 8.3 Conepsxanne yuebHOro MaTeprana IK 1.4
Heonpenenennsiii u [ToHsiTHE HEOTIPENETEHHOTO HHTErpaIa
ONPEAEIICHHBINA NHTETPaIbI 1
Tema 8.4 [Tonarue 06 Coneprxanue yueOHOro MaTepuaa
ONpEACICHHOM HHTErpane | ['eoMeTpru4ecKkuil CMBICI ONPEAEIEHHOrO HHTErpana
KaK IJIOIIAIN 1
KPUBOJIMHEHHOH Tpanenun
Tewma 8.5 Onpenenennsiii | [IpodeccuonajibHO-OpHEeHTHPOBAHHOE coJiepkaHue (conep:kanue
WHTETpaJl B KU3HU NPUKJIATHOTO MOAYJISA)
IIpakTuyeckoe 3ansaTe Ne39 ['eoMeTpUYECKUII CMBICT  ONPEICICHHOTO 2

uHTerpana. @opmyna HetoToHa - Jleitoauna.
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IIpakTnuyeckoe 3ansaTHe Ned( Pemienue 3amady Ha NpUMEHEHHWE MHTErpaja is
BBIUUCIICHUS (PU3MUECKUX BEIUYHH U IUIONIA1eH

Tema 8.6 Pemenue 3agau.
[TepBooOpa3nast pyHKIHH,
ee MpUMEeHEeHue

Copepxanue yueOHOro MaTepuana

[TepBoobOpasnas pynkuuu. [IpaBuna nHaxoxaeHus nepBoodpasubix. Ee npumenenue

Pa3nen 9. Crenenn n kopuu. CrenenHasi QyHKuus

Tema 9.1 Crenennas
¢byHKLMS, ee CBOHCTBA

Coneprxkanue y4eOHOro MaTepHuaia

TToHsATHE KOPHS N-Oif CTENeHN U3 jAeiicTBHTeNbHOro yncna. dynkupn y = /X nx
cBoiicTBa U rpaduku. CBoWcTBa KOPHS N-Oi CTEHCHH

Tema 9.2 IIpeoOpazoBanue
BBIPAXCHHM ¢ KOPHSIMH N-
0i1 cTeneHun

Copep:xanue yueOHOr0o MaTepuana

[Ipeobpa3oBaHue UppauOHATBLHBIX BBIPAKECHHIA

Tema 9.3 CsolicTBa Copep:xanue yueOHOro MaTepuasia OK-2, OK-4, OK-
CTEIIEHU C PalMOHANbHBIM | [ToHATHE cTemeHu ¢ M0OBIM palMOHAIBHBIM NoKa3areneM. CreneHHble (yHKIINY, 8, OK-6, OK-12,
U 1IEUCTBUTEIbHBIM UX CBOICTBa U rpaduku
HoKa3aTes MU
Tema 9.4 Pemenue Coneprxanue yueOHOro MaTepuaa
UppalMOHAIBHBIX PaBHOCHJIBHOCTh HMppalMOHAIBHBIX YPAaBHEHMH U HEpPaBeHCTB. MeToabsl HX
YPaBHEHMI U HEPABEHCTB | pemieHwus. Penenue nppanoHalbHBIX YpaBHEHUH U HEPABEHCTB
Tema 9.5 Crenenn u Coneprxkanne yueOHOT0 MaTepuasia
kopHU. CTeneHHas Omnpenenenue creneHHoW (yHKuuu. Mcnonp3oBaHUE €€ CBOWCTB IMpPH PELICHUU
byHKIMSA ypaBHEHMI U HEPABEHCTB
Paznea 10. Iloka3zaTenbHasa GyHKIUSA
Tewma 10.1 Tlokazarensnas | ComepikaHue y4eOHOro MaTtepuasia
¢byHKLMs, ee CBOHCTBA CreneHp ¢ IpPOU3BOJBHBIM JIEHCTBUTENBHBIM IOKa3areneM. OmnpenencHue OK-2. OK-4. OK-
noka3aTeabHOM (PyHKIMM, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C HPUMEHEHUEM ’ ’
8, OK-6, OK-12,

nokaszaTenbHON (pyHKIMU. PenieHne moka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAJIBHO-
rpaduyecKuM METOJIOM

Tema 10.2 Pertenne
OKa3aTEIbLHBIX

Coneprxanne y4eOHOTO MaTepuasa

PemreHne mokas3aTenbHBIX YpPaBHEHHWM METOJOM YPAaBHUBAHMS IOKa3aresei,
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YPaBHEHUI U HEPAaBEHCTB

METOZIOM BBEJCHUS HOBOW MEpPEeMEHHOH, (PYyHKIMOHAIBHO-TPAPUUECKIM METOJIOM.
PemeHne nokasaTenbHbIX HEPABEHCTB

IIpakTuyeckoe 3anaTue Nedl Pemenue 3axau 2
Tema 10.3 Cucremsl Coneprxkanue yueOHOT0 MaTepuasia
IIOKa3aTelbHbIX Pemenue cucrem nokasaTesbHbIX ypaBHEHUN 1
ypaBHEHU U
Tema 10.4 Pemenue 3anau. | Conepkanue yueOHOTO MaTepuana
ITokazarenpHas QyHKUUSA | PemneHne MOKa3aTeNbHBIX YPAaBHECHHHA METOJOM YypPaBHHBAaHHS MOKa3aTeiei u
METOJIOM BBE/IEHHUSI HOBOM NepeMeHHOH. PeleHne nokasaresbHbIX HEPAaBEHCTB 1
Paznen 11. Jlorapugmsi. Jlorapupmuyeckasi pynkuus 12
Tema 11.1 Jlorapudm Coneprxanue yueOHOro Marepuasia
yucna. JlecATuuHbIi U Jlorapudwm yucina. JlecATHIHBIA U HATYPATBHBIN JOTapu(MBI, YUCIIO €
HaTypaJIbHBINA JOTapuQMmBbl, 1
YHCIIO €
Tewma 11.2 CBoiicTBa Copep:xanue yueOHOr0o MaTepuana
norapudmos. Onepanus CgoiicTBa sorapudmos. Omneparius 1orapupmMupoBaHusl. 1
JorapupmMUpOBaHUs
Tema 11.3 Coneprxkanne yueOHOT0 MaTepuasia
Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA 1 OK-2, OK-4, OK-
byHKIIUS, €e CBOHCTBA 8, OK-6, OK-12,
Tema 11.4 Pemenue Coneprxanne yueOHOT0 MaTepuasia 1K 1.4
norapupMUIECKuX [lonsTe mnorapudgmuueckoro ypaBHeHus. Omnepauus MnoTeHIUpoBaHUsA. Tpu
YPaBHEHUH U HEPABEHCTB | 0CHOBHEIX METOJA PCLICHHS JOrapuMHYCCKHX YpaBHEHHiA: (YHKIHOHAIBHO-
rpaduyecKkuii, MeTOJ NOTEHLUMPOBAHUS, METOJ BBEIEHUS HOBOH IEPEMEHHOM. 1
Jlorapugmuueckue HepaBeHCTBa
Tema 11.5 Cucremsl Coneprxanue yueOHOro MaTepuaa
J0rapuPpMHUECKUX AJTOpUTM pelIeHUs CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapu(PpMHUUECKUX
YpaBHEHUN YPaBHEHUW U HEPABEHCTB 2

Tema 11.6 Jlorapudmsl B
IPUPOJIE U TEXHUKE

IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue

NPHUKJIATHOTO0 MOLYJIs1)
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IIpakTuueckoe 3ansitne Ned?2 Ilpumenenue norapudma. Jlorapupmuueckas 2
cnupaib B npupoje. Ee maremarnyeckue cBolcTBa
IIpakTuyeckoe 3anaTue Ned3 Pemenue 3amau 2
Tewma 11.7 Pemienue 3anau. | Comeprkanue ydeOHOro Marepuaia
Jlorapudmel. IIpakTuueckoe 3ansatue Ned4d Jlorapupmuueckas ¢GyHkuus.  Pemenue
Jlorapudmuueckas MPOCTEUIINX JIOTapU(MUIECKUX YPaBHEHHIHA 2
byHKIHISA
Pa3nen 12. MuoxkecTBa. JjieMeHThbI Teopuu rpagos 10
Tema 12.1 MHoxecTBa Copep:xanue yueOHOr0o MaTepuana OK-2, OK-4, OK-
[Tonsitue MuokecTBa. [logMHoXkecTBO. Oniepanu ¢ MHOKECTBAMH 2 8, OK-6, OK-12,
Tema 12.2 Onepanuu c | [IpodeccuoHaIbHO-OpHMEHTHPOBAHHOE coJepKaHue (conep:xanue 1IK'1.4
MHOXECTBaMHU NPHUKJIATHOTO MOIYJIA)
IIpakTuyeckoe 3ansiTue Ned5 Onepaunn ¢ MHOKecTBamMH. Pelienne mpukiagHbix
3aja4 2
Tema 12.3 I'padbr Copep:xanue yueOHOro MaTepuana
[Tonstue rpada. Cesa3Hblii rpad, AepeBo, HUKI rpad HA TUIOCKOCTH 2
IIpakTuyeckoe 3ansitue Ned6 Permenue 3amau 2
Tema 12.4 Pemenne 3anau. | Conepikanue ydeOHOro Matepuasia
MmuoxectBa, I'padpl 1 ux | Onepaiun ¢ MHOKecTBamu. OmHCaHUE pealbHBIX CHUTYalldii € IOMOIIBIO
pUMEHEHHE MHOecTB. [Ipumenenue rpadoB K pelieHuo 3a1a4 2
Paznes 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH H TEOPHH BEPOATHOCTEIH 16
Tema 13.1  OcnoBubie | Conepkanue y4eOHOro MaTepuania
TIOHATHA KOMOHHATOPHKH [lepectaHOBKH, pa3MeIllEHUs, COUETAHMUS. 1
Tema 13.2  CoOwitue, | Comepikanue ydeOHOT0o MaTepuasia
BEPOSTHOCTH coOpTHs. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSTHOCTH CYMMBI
Cnoxenne M YMHOXXEHME | COOBITHH. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCHMBIE COOBITHS. TeopemMbl
BEPOSATHOCTEN 0 BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA. 1

Tema 13.3 BepostHOCTH B
PO eCCHOHATBHBIX

IMpodeccuoHaNLHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xkanue

NPHUKJIATHOTO0 MOLYJIs1)
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3aJa4ax IIpakTuyeckoe 3ansTue Ned7 OTHOCHUTENBbHAs 4aCTOTa COOBITHS, CBOMCTBO €€ 2
YCTOMYUBOCTH.
IIpakTuyeckoe 3anHsitue Ned8 CTaTUCTHYECKOE ONpEAeTeHHE BEPOSATHOCTH. 2
OreHka BEpOATHOCTH COOBITUS
Tema 13.4 Jluckpernas | Comepikanue ydeOHOro Marepuaia
Cily4yanHas Benn4unHa, | Bunel ciydaiiHbix BenuuuH. OmnpezeneHue JUCKPETHOW CllydallHOM BEJIWYMHBI.
3aKOH €€ paclpeneiIeHus 3aKkOoH paclpene’eHusl JAMCKPETHOM cilydyailHOM BenuuuHbl. Ee uuncioBble
XapaKTePUCTUKU 2
Tema 13.5 3amaun | Conmepkanue yueOHOTo MaTepuaia
MaTeMaTHYECKON Bapuanuonnsiii  psa. Ilomuron wactor u rucrorpamma. (CraTucTHYECKuE
CTaTUCTUKH XapaKTePUCTUKH psijia HAaOII01aeMbIX JaHHBIX 2
Tema 13.6 Cocrasnenue | [IpodeccnoHaNTLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conepxanue
TaOJIMLl W JuarpaMMm Ha | IPUKJIATHOTO MOTYJIfA)
IPaKTHKE IIpakTnyeckoe 3ansitue Ned9 [lepBuuHast 0OpabOTKa CTATUCTHUECKUX TAHHBIX. 2
I'paduueckoe ux npeacTaBieHUe.
IIpaktnueckoe 3anaTHe NeSO HaxoxaeHue  cpelHUX — XapaKTEPHUCTUK,
Ha0II0/1aeMBIX JaHHBIX 2
Tema 13.7 Pemenne 3anau. | Conepkanue ydeOHOro Matepuana
ONeMEeHThI IIpakTnueckoe 3ansaTne NeS1l KonTposbHast paboTa D1eMeHTbl KOMOWHATOPUKH.
KOMOWHATOPHKH, CobpiTHE, BEpOSATHOCTH COOBITHS. CI0KEHHE U YMHOKEHHE BEPOATHOCTEN
CTATUCTUKM U  TEOpHUH 2
BEPOSATHOCTEMN
Pa3nes 14. YpaBHeHHs 1 HEPaBEeHCTBA 22
Tema 14.1 Coneprxanue yueOHOro MaTepuaa
PaBHOCMIIBHOCTB PaBHOCWIIBHOCTE ypaBHeHUN W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI OK-2. OK-4. OK-
YPaBHEHMI U HEPABEHCTB. | paBHOCWJIBHBIX TMEPEXOAax B YPaBHEHUSX H HepaBeHcTBax. OOmme MeToIb 1 3 OK’- 5 OI’<-1 )
OOmpe MeTobl pEIEHNsT | pellieHusT YPaBHEHHI: MEepPeXoj OT paBeHCTBA (YHKIUI K PaBEHCTBY apryMEHTOB ’ HK’ 14 '
JUIE MOHOTOHHBIX (DYHKLHUH, METOJI Pa3JIOKEHUSI HA MHOXKUTENH, METOJ BBEIECHUS '
HOBOH NMepeMEeHHOM, (yHKIIMOHATBHO-TpapUUECKII METO]
IIpakTuueckoe 3ansaTue Ne52 Pemenue 3a1au 1
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Tema 14.2 I'paduueckmuii
METOJ PEIICHHS

Copepxanne yueOHOT0 MaTepuana

OO01ue MeToAbl pelIeHus HEPABEHCTB: MEPEX0/l OT CPAaBHEHUS 3HAUCHUN (PYHKIIMIA

YpaBHEHMI, HEPAaBEHCTB K CpaBHEHHIO 3HAUEHWH apryMeHTOB JUIsI MOHOTOHHBIX (DYHKIMH, MeTox 1
MHTEPBIIOB, (QyHKIMOHAIBHO-Tpaduueckuii Metol. I'paduueckuili meron peuieHus
YpaBHEHHI U HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne52 Pemenue 3anau 1
Tewma 14.3 YpaBuenus u Copepxanne yaeOHOT0 MaTepuana
HEPaBEHCTBA C MOAYJIEM Onpenenenne Moayns. Packpeitue Monayns mno onpeneneHuro. Ilpocreiimme
yYpaBHEHMs U HEPAaBEHCTBa ¢ MoayJseM. lIpumMeHeHne paBHOCUIIBHBIX MEPEXOJI0B B 2
OIpeJICJIEHHBIX TUIIaX YPAaBHEHUH U HEPABEHCTB C MOJYJIEM
IIpakTuyeckoe 3anaTue Ne53 Pemenue 3amau 2
Tewma 14.4 YpaBuenus u Copep:xanue yueOHOro MaTepuana
HEpaBEHCTBA C 3HakoMcTBO ¢ nmapameTpoM. [Ipocreiinie ypaBHEeHHsI U HEPABEHCTBA € TapaMeTPOM 2
napaMeTrpamu IIpakTnueckoe 3ansaTue NeS4 Pemenue 3anau 2
Tema 14.5 CocraBnenue u | IIpodeccuoHaIbHO-OpMEHTHPOBAHHOE coJepKaHue (conep:xanue
peleHue NPHUKJIATHOT0 MOLYJI)
npodeccuoHanbHbIX 3a1a4 | [IpakTuyeckoe 3ansitue Ne55 Perienre 3a1a4 npodeccHOHATBHOTO COIEPIKAHUS 2
C MOMOIIIBIO YPaBHEHUN IIpakTnuyeckoe 3ansiTue NeS6 Pemenue 3a1au npoeccHOHAIBLHOTO COAECPIKaHUS 2
IIpakTnueckoe 3anaTne NeS7 Pemenue 3a1a4 npoecCuOHATBHOTO COAECPHKAHMS 2
IpakTuyeckoe 3ansiTue Ne58 Pemenue 3amau mpoeCCHOHATBHOTO COACPIKAHUS 2
Tema 14.6 Pemenne 3anau. | Copeprkanue yueOHOro Marepuana
VYpaBuenus u HepaBeHcTBa | [IpakTHyeckoe 3ansaTHe NeS9 OOmiMe METO/IbI pelIeHus] ypaBHEHUH. Y paBHEHUS U
HEPABEHCTBA C MOJYJIEM U C ITapaMeTpaMu 2
IIpomexxyTounas arrecTamus (3K3aMeH) 18
Bceero: ‘ 252
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpeOoBaHKMsi K MUHUMAJbHOMY MATEPHAJIBbHO-TEXHUYECKOMY O0ecrne4YeHH 0
Peanm3zamust mporpaMMbl TipeaMeTa TpeOyeT Hanmuuus Y4eOHOTrO KaOWHEeTa MaTeMAaTUKH |
CTaTUCTHKH; Ta0OPATOPHIA HE TPEITYCMOTPEHO.

O6opynoBanue yaeOHOTo KabUHeTa!

— y4eOHBIE CTOJIBI;

— pabouee MECTO MPeroIaBaTels;

— KOMIUICKT y4eOHO-HATJISAHBIX TOCOOUH 110 TUCIHUILINHE;

— pa3gaTovHbId MaTepHal.
TexHuueckue cpencTBa 0OydeHus:

—  MOOWJIBHBIN MYJIbTUMEIUIHHBIN KOMIUIEKC: TPOEKTOP, IKPaH, HOYTOYK.
O6opynoBaHue 1a00paTOPHH M pabOYUX MECT JIAOOPATOPHH:
HE MPEeTyCMOTPEHO.

HNudopmanuonnoe odecneyenne 00yueHust
OcHOBHBIE HCTOYHHKH

Jluts mpernoiaBarenei
1. Aranacan JI. C., byryzoB B. ®., Kagomues C. b. u ap. Maremaruka: ainreOpa u Hauaina
MaTeMaTHUYECKOTo aHanu3a, reomeTpus. ['eomerpus (6a30Bblii U yrayOsiaeHHBIH ypoBenb), 10-11 kmacc
«IIpocsemenue», 2021
2. boromonos, H.B. Maremaruka : y4eOHUK a1 cpeaHero mpodeccroHaapbHoro obpaszoBanus /
H. B. boromoros, I1. . Camotinenko. — 5-e u3g., nepepad. u mon. — Mocksa : M3garenscTBo HOpaiir,
2023. — 401 c.— (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-07878-7. — Texkcer
a5IeKTpoHHBIHN // OOpa3oBarenbHas iardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511565
3. Komsrun FO. M., TxaueBa M. B., ®emopoBa H. E., u np. Maremaruka: anreOpa u Hayana
MaTEeMAaTHYECKOTO aHanu3a, reoMeTpus. AnreOpa W Hadajia MareMaThdeckoro aHayimsa (0a30BBIH U
yriryoneHHsli ypoens) 11 kiacce, «IIpocsenienuer, 2021

s cryneHToB
1. boromonos, H. B. Marematuka : yueOHHUK Ui CpeaHero mnpodeccuoHanbHOro obpasoBanus /
H. B. boromornos, II. . Camoitnenko. — 5-e u3zf., nepepad. u gon. — Mocksa : U3aarensctBo HOpaiir,
2023. — 401 c. — (IIpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr
aneKTpoHHbIH // OOpasoBatenbHas mardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511565
2. Maremaruka : yueOHUK il cpenHero npodeccruonansuoro oopasosanus / O. B. TatapuukoB [u
ap.] ; mon obmeit penakuueit O. B. Tarapaukoa. — Mocksa : UznatensctBo FOpaiit, 2023. — 450 ¢. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekct : OSIEKTpOHHBIA //
Oo6pasoBatenpHas mwardopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512206

Jlono/IHUTE/IbHbIE HCTOYHUKH
s mpenogasarenen

1. http://www.math.ru ITopran Math.ru: 6mbnuoTeka, MeauaTeka, OJUMITUAJIbBI, 3a/Ja4d, HAyYHBIE
IIKOJIBI, YUUTEIbCKAs, HICTOPHSI MATEMATHKU

2. http://school-collection.edu.ru/collection/matematika Marepuansl Mo wmaremaThke B EquHOIM
KOJUJICKIMH ITU(PPOBBIX 00Pa30BaTEIbHBIX PECYPCOB

3. http://www.athedu.ru MaremaTrueckoe oOpa3oBaHHe: TpOILIOE W Hacrosmee. HHTepHET-
OuOIHMOTEKA MO0 METOJIMKE MPETOIaBaHUsI MATEMATHKH

4. http://www.mccme.ru MOCKOBCKHH IIEHTP HEMPEPHIBHOTO MATEMATHIECKOTO 00pa30BaHUs

Jlns ctyneHToB
1. http://www.exponenta.ru OGpa3soBarenbHbIi MaTeMaTHUeCKKi caiit Exponenta.ru
2. http://www.allmath.ru ITopran Allmath.ru — Bcst MaTeMaTHKa B OJJHOM MeCTe


http://www.athedu.ru/

4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN 1N CHUIITUHBI

KoHTpoJIb 1 OlleHKa Pe3yIIbTaTOB OCBOCHHUS 00I1e00pa30BaTEIbHON JUCIUILTUHBI PACKPBIBAIOTCS Yepe3
JTUCIUIUIMHAPHBIE PpE3yNbTaThl, HaNpaBlieHHble Ha (opmupoBaHHe OOMMX U MNPOPECCHOHATBHBIX

KOMHCTGHHI/Iﬁ I10 pasjaciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oeHoOYHBIX
KOMIIE€TEHI[HS MeponpusiTus

OK 2. Opranu3oBbIBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanmue

COOCTBEHHYIO JI€SITEIbHOCTD, 1.6

BBIOMpATh TUIOBBIE MeToAbl U1 | P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5 Tl-o/c, VHauBUIyaTbHAS

CII0COOBI BBIIOJIHEHUS 2.6

npodeccHoHaIbHBIX 3a/1ad,
OLIEHUBATh UX 3(P(HEKTUBHOCTH
Y Ka4yecTBo.

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temrr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

caMOCTOsATENIbHAsI paboTa
IIpencraBnenne
pe3yJIbTaTOB MPAKTUYECKUX

pabort

KonTponbnas padora

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 4. OcymiectBnsats mouck u | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
ucronp3oBanue napopmamnyn, | 1.6
HEOOXOIUMOM IS P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, VHauBHyaTbHAS
3 PEKTUBHOTO BBIMOTHEHUS 2.6

npodeccHoHANBHBIX 3a1a4,
PO ECCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

camocTosTeNnbHas padboTa
IIpencrasnenue
pE3yJIbTaTOB NPAKTUYECKUX

pabor

KonTponbnas pabora
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 8. CamocTosiTensHO
OTPEICIIATh 3aa4n
po(hecCHOHATILHOTO U
JIMYHOCTHOT'O Pa3BUTHS,
3aHUMAThbCA
caMo00pa3oBaHKeEM,
0CO3HAHHO TUIAHKPOBATH
HOBBIIICHUE KBATH(DUKAIMH.

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6

TectupoBanue

NuauBunyanbHas
caMmocTosiTenbHas pabora

IIpencraBnenue
pe3yJIbTaTOB MPAKTUYECKUX

pabor

KonTponbnas pabora

OK 6. [IpaBuibHO CTPOUTH
OTHOIIIEHHUS C KOJUIETaMH, C
pPa3IMYHBIMHU KaT€rOpUsIMHU
rpakJiaH, B TOM YHCIIE C
MPEACTABUTEISIMU PA3THUHBIX
HallMOHAJIBHOCTEN U
KOH(eccuil.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
114,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1,14.2,14.3,14.4, 14,5

IT-o/c, 14.6

TectupoBanue

NunuBunyanbHas
camocTosTeNnbHas paboTa

IIpencrasnenue
Pe3yabTaTOB MPAKTUYECKUX

pabot

KonTponbnas padora

OK 12. IIposBnsaTh
HETEePIHMOCTD K

KOPPYNIHOHHOMY IOBEJEHUIO.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TectupoBanue

NuauBunyanbHas
camocTosTeNnbHas padoTa
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P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14,5

IT-o/c, 14.6

IIpencrasnenue
Pe3yJIbTaTOB MPAKTUYECKUX
pabor

KonTponbnas pabora

[1K 1.4 OcymiecTBasTh
yCTaHOBJICHHE (Ha3HAUYCHHUE,
nepepacuer, IepeBo),
MHJIEKCALMIO U
KOPPEKTUPOBKY IEHCHIA,
Ha3HAUYCHHE IIOCOOUH,
KOMITCHCAIIMH B IPYTUX
COI[MAJIbHBIX BBIILIAT,
HCITONB3Ys HH(GOPMAIHOHHO-
KOMIIBIOTEPHBIC TEXHOJIOTHH.

IT-o/c

KonTposbhas padora
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