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IIporpamma rocyaapcTBEHHON MTOrOBOM arTecTallMM SABAAETCH YaCThIO
OCHOBHOH npodeccHoHanbioi obpa3zoBaTenbHO NMPOrpaMmbl s MOANOTOBKH
Oakanagpo no Hanpasiesuto noarotosku 01.03.01 Maremaruka, npoduib
«MatemaTnueckue U UMQPOBbIE TEXHOIOIMH B 00pa3oBaHUM», OYHOH (OPMBI

00y4eHus.
Cocrapnena  Ha  ocHoBanuM  ejepasbHOro  rocyaapCTBEHHOI'O
o0pa3oBaTe/NbHOrO CTaHzapra Bbiculero oOpasoanus - OakanaBpuar 10

Hanpasiennio noarotoBku 01.03.01 Maremaruka, YTBEPKIEHHBIM [PHKa30M
Munucreperpa obpazosanus U Hayku Poccriickoii ®enepauuu ot 10 sueaps 2018
r. Ne 8 (¢ usmeHeHusAMH U gononHeHusiMH) U [TpodeccHoHaIbHBIMA CTaHapTaMHu,
yreepyaeHHbiMH  [Iprukazamu MunucTepeTBa TpyAa M COLMAIbLHOM 3allMTH
Poccuiickoit ®Meaepaunu «O0 yTBepikAeHHH MPOPECCHOHATBHOIO CTaHAapTa» oT
18 oxtabps 2013 1. Ne 544 (¢ M3MEHEHHAMH W JOTIOJHEHUSIMH); OT 22 ceHTAOps
2021 r. Ne 6521; ot 20 mions 2022 r. Ne 4254,

COCTABHUTEJIb:
3aBeAylolHi  xadeapoit dyunaMeHTaTbHOR MATEMaTHKM, K.T.H. TeMHHKOBa
Csernana Bragumuposha.
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CTpyKTypa M cofep:KaHue rocy/1apCcTBEHHOI NTOr0OBOM aTTeCTAllUU

1. Iesn u 3a1a4M rocya1apCcTBEHHON UTOTOBOI aTTeCTAlMHU

[IporpamMma rocyapcTBEeHHOM UTOrOBOM aTTecTallM pa3paboTaHa B COOTBETCTBUU C
denepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHHUA —
OakanmaBpuaT 1o HampaiaeHuto moarotoBku 01.03.01 Maremaruka; IlomoxenuemM o
TOCYJapCTBEHHON  HMTOTOBOW  aTTecTallMM  OOYYalOIIUXCs, OCBAaWBAIONIMX  OCHOBHBIE
npodeccuonanbuple  oOpa3oBaTelibHblE  HpOrpaMMbl  OakanaBpuaTta,  CHEIUAINUTETA,
MarucTpatypsl; [lonokeHueM O BBITYCKHON KBaJHU(HUKAIIMOHHON padoTe 00ydarommxcs Mo
OCHOBHBIM ITpodeccHOHAIBHBIM 00pa30BaTeIbHBIM ITPOrpaMMaM OakanaBpuara.

['ocynapcTBeHHass MTOroBas aTTECTallMsl OTHOCUTCA K 3aBEpLIAIOIIEMY JdTaly
nmoAroToBKkH OakanmaBpoB 1o HampasieHuro 01.03.01 Marematnka W MPOBOAMTCS IOCTE
IIOJIHOTO OCBOEHUS CTYJEHTaMHM IpOrpaMM TEOPETHUUECKOTO M IPAKTHYECKOIO KYypCOB
oOyuenus. ['ocymapcTBeHHass  UTOroBas  aTTeCTallMs  BKJIIOYAET  KOMILJICKCHBIM
KBaJTM(UKAIIMOHHBIN HSK3aMeH (IMMUCHbMEHHBIA) W 3aIIUTy BBITYCKHON KBaTU(UKAIIMOHHON
paboTHI.

[lenbto npoBeneHUs: TOCYJapCTBEHHON UTOTOBOM aTTECTAllUU SIBISIETCS ONpeeiieHUe
COOTBETCTBHUSl PE3YJIbTAaTOB OCBOCHMSI OOYYaIOIIMMHUCA OCHOBHOHM mpodeccnoHanbHOM
oOpazoBarensHOi Tporpammbl  TpeboBanusM PI'OC BO 1o HampaBiICHHWIO MOATOTOBKH
01.03.01 Maremaruxa.

OcHOBHOH 3aiaueil rocyJapCTBEHHOM HTOrOBOM AaTTECTAallMU SIBISETCS BbISBICHUE
CcrocoOHOCTEW  BBIMYCKHHKOB, OCBOMBIIMX IporpaMMy 0OakalaBpuaTa, K pELICHHIO
TEOPETUYECKUX U MPAKTHUYECKHX 3a/1a4 B 00J1aCTH MPO(HEeCCHOHAIBHON AEATEIbHOCTH.

Ob6nacte TpohecCHOHATBHOM JEATENILHOCTH BBIMTYCKHUKOB, OCBOMBIIMX IPOrPaMMy
OakaylaBpuaTa, BKJIFOYACT:
01 ObpazoBanue u Hayka (B cepe 00mero, mpodeCCHOHATHHOTO U JIONOTHUTESIIEHOTO

npo¢eCCHOHAIIBHOTO 00pa30BaHus; B cpepe HayIHBIX UCCIICIOBAHUN);

06 CBs3p, uH(MOpPMALMOHHBIE W KOMMYHUKAIIMOHHBIE TEXHOJIOTHMU (B cdepe
MPOEKTUPOBAHMSI, CO3JAHUS M MOIACPKKH HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX CHCTEM; B
chepe cozmaHus MHGOPMAIMOHHBIX PECYPCOB B HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetn «HTepHeT» (Hanee — ceth «MIHTEpHETY).

01.001 IIpodeccrnonanbupiii crangapt «llemaror (menarormueckast IesITEIbHOCTh B
chepe OMIKOJIBHOTO, HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0IIero
oOpazoBanus) (BOCIIUTATENh, YUUTEN)».

01.003 Ipodeccuonanbupiii crangapt «Ilegaror 1OMOTHUTENBHOTO 0Opa30BaHUs AETEH
Y B3POCIBIX)».

06.031 TIIpodeccuonanpupiii  crangapt  «CHemuaiucT 1O  aBTOMATHU3AINH
MH(OPMAIIMOHHO-aHATUTHYECKON JESTEIIHOCTH.

Ob6nacte Tpo(heCCUOHATBLHOM JEATENBHOCTH BBITYCKHUKA, OCBOUBIIETO MPOTpaMMy
OakanaBpuaTa, BKJIIOYaeT oOpa3oBaHMe W HaykKy (B cdepe obmiero, mpodecCHOHAIBHOTO U
JIOTIOJIHUTEIBHOTO TMPOQEecCHOHAIBHOTO 00pa3oBaHUs; B cdepe HaydyHBIX HCCIIEIOBaHUI);
CBsI3b, MH(POPMAITMOHHBIE W KOMMYHHKAIMOHHBIE TEXHOJOTHH (B chepe MPOCKTHPOBAHUS,
CO3JTaHUS W TOJICPKKU HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX CHUCTEM; B cdepe CO3TaHHs
MH(OPMAIIMOHHBIX PECYPCOB B MH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT»).

BBIyCKHUKH MOTYT OCYIIECTBISITH MPO(ECCHOHANBHYIO ACSITENbHOCTh B APYTUX
obiacTax npodeccruoHalIbHON ASSITENFHOCTH U cepax MpodhecCHOHATBFHON IeATENHbHOCTH TIPU
YCIIOBUU COOTBETCTBUSI YPOBHS X 00pa30BaHUS M MOMYyYEHHBIX KOMIIETEHIII TpeOOBaHHIM K
KBaTMUKAIIUK pabOTHUKA.



O6bexkramu npodeccnoHabHOM 1eATEeNbHOCTH BBITYCKHUKOB, OCBOMBIINX IPOrpaMmMy
OakayiaBpuaTta, SBJISIOTCS: TOHATHSA, TUIIOTE3bl, TEOPEMBI, METObI K MaTeMaTHUYECKHUE MOJEIIH,
COCTaBJISIONINE COJepKaHne (PyHAAMEHTAaTbHOW W TPUKIATHOW MAaTEMaTUKH, MEXaHUKU U
JIPYIUX €CTECTBEHHBIX HaYK.

Beimycknuk 1o HanpasieHuto noaroroBku 01.03.01 Maremarrka roTtoBUTCS K
CIICAYIOIIMM BUAaM IPOPECCHOHATBHOM 1A TEIbHOCTH:

— Hay4HO-HUCCIIeI0BaTEIbCKAs;

— Ie1aroru4ecKast.

2. TpedoBaHus K pe3yJibTaTaM OCBOEHHsI POrPaMMbl 6aKajaBpuaTa

BolnyckHUKH, OCBOMBLINE ITPOrpaMMy OakajiaBpuaTa, JOJKHbI

3HATh:

— MUCUUTUIMHBI OCHOBHOW Y BapHATUBHOMW YacTel yd4eOHOTO TUIaHa;
— COBpEMEHHbIN anmnapat ¢pyHJaMeHTaTIbHON MaTeMaTHKY;

yMeThb:

— MPUMEHATH OCHOBHBIE MOHATHS U METOABI PYyHIAMEHTAIBHBIX MAaTEMAaTUYECKUX JAUCLUUTUINH
IUISL pEUICHUs 3a1a4 B 00J1acTh PO eCcCHOHATBHOMN eI TETbHOCTH;

— CHCTEMAaTHYeCKH IIOBBIIIATh CBOIO KBATH(HKAINIO, OECHpephlBHO BO30OHOBISTH CBOU
3HAHUS,

BJa/leThb HaBbIKaMH MPAKTHMYECKOTO HCIOJb30BaHUsI 0a30BBIX 3HAHWUN, METOJOB
(byHIaAMEHTAILHBIX MAaTEMaTHYeCKUX IUCUUIUIMH, METOAMKH IPEToJaBaHUsl MAaTEMaTHKH B
Hay4HO-UCCJIEI0BATEIbCKOMN U I1e1arornuecKon JesiTebHOCTH.

Boinycknuk no HampasieHuto noarotoBku 01.03.01 Martemartuka OJDKEH pellaTh
cienyomue mnpodeccuoHadbHble 3aJaud B COOTBETCTBUM C BHJIaMU MPOoQeCcCHOHATBHOU
JeSITEIbHOCTHU

Hay4HO-UCCIIEI0BATENbCKAs AESITEIbHOCTD:

— T[pPUMEHEHUE OCHOBHBIX TMOHATHM, uAeH U MeToAoB (yHAaAMEHTAIbHBIX
MaTEMaTHYECKUX AUCLUIUIMH JUIsl pEIICHU 3a/1a4;

— pelieHue MaTeMaTHYeCKMX TMpoOJeM, COOTBETCTBYIOLUIMX  HAalpaBICHHOCTH
(mpoumro) oOpa3oBaHus, BO3HUKAIOUIMX TNPU TMPOBEJCHUM HAYYHBIX U TMPUKIATIHBIX
HCCIIECIOBAHNH;

— TNOJrOTOBKAa 0030pOB, aHHOTAlMM, COCTaBleHHE pedepaToB U OubIMOrpaduu 1Mo
TEMaTUKEe IPOBOANMBIX HCCIIEI0BAaHUM;

— ydactue B paboTe CEeMHMHapOB, KOH(EpeHLUH M CHUMIO3MYMOB, O(OpMIECHHE U
MOArOTOBKA MyOJIMKaUM MO pe3yabTaTaM MPOBOAUMBIX HAYYHO-UCCIIEOBATEIBCKUX padoT;

— cOop n 00paboTKa JaHHBIX C MCIIOJB30BAaHHMEM COBPEMEHHBIX METOJIOB aHaIM3a
MH(OPMALIUY U BBIYUCIUTEIbHOW TEXHUKH.

Ilegarornueckast AESITENIBHOCTD:

- mpernojjaBaHue  (U3MKO-MAaTEeMAaTUYECKUX  JUCHUIUIMH W UHGOpMAaTHUKH B
00111€00pa30BaTENbHBIX U MPO(PECCHOHATBHBIX 00Pa30BaTEIBbHBIX YUPEKICHHIX;

- pa3zpaboTka METOJINYECKOTO o0ecrnieyeHus yueOHOTO nporecca B
00111€00pa30BaTENbHBIX U MPO(GECCHOHATBEHBIX 00Pa30BATENbHBIX YUPEKICHHUIX.

['ocynapcTBeHHas  WTOroBas  arTecTallsl  NpuU3BaHAa  ONPEAETUTh  CTEMEHb
c(OPMHUPOBAHHOCTH CIAEAYIOIINX KOMIETEHIIUI BBITYCKHUKOB!

YHHUBEPCATbHBIX:

— CIOCOOEH OCYIIECTBIIATh IOMCK, KPUTHUECKUH aHalu3 M CHHTEe3 HH(OpMaLUH,
MPUMEHATHh CUCTEMHBIN TTOIXO/ JIJISl peIIeHus mocTaBiaeHHbIX 3a1a4 (YK-1);

— CIOCOOEH OIpeneNaTh Kpyr 3ajad B paMKaxX IIOCTaBJIEHHOW eI W BBIOMpATh
ONTUMAaJIbHBIE CTIOCOOBI UX PELIEHUS, UCXOS U3 JAEUCTBYIOLUIMX MPABOBBIX HOPM, UMEIOLINXCS
pecypcoB u orpannyenuit (YK-2);

— c1oco0eH OCYIIECTBIISITh COIIMAIbHOE B3aMMOJICHCTBHE U PEaln30BbIBATh CBOIO POJIb
B koManjie (YK-3);

— CHOCOOEH OCYLIECTBIATH JEJIOBYI0 KOMMYHHMKAIIMIO B YCTHON U MUCBMEHHOM (popmax



Ha TOCyIapCcTBEHHOM si3bIke Poccuiickoii @eneparu u nHOCTpaHHOM(BIX) s3bIKe(ax) (YK-4);

— CIMOCcOOEH BOCIPHHUMATH MEXKYIBTYpPHOE pa3HOOOpa3ue 0O0IIecTBa B COITMAIBHO-
HUCTOPUYECKOM, ITHUECKOM 1 (pritocockoM koHTeKcTax (YK-5);

— crnoco0OeH YIpaBisTh CBOUM BpPEMEHEM, BBICTPAUBATh U PEATU30BBIBATH TPACKTOPHUIO
caMOpa3BUTHUS HA OCHOBE MPUHITUTIOB 00pa3oBaHus B TeueHue Bee xu3an (YK-6);

— CIoco0eH MOAJEP>KUBATh JIOJDKHBIM YPOBEHb (PU3WYECKOW MOATOTOBIEHHOCTH ISt
o0ecrieyeHrs: NOTHOIEHHOM colManbHOM U ipodeccnonanbHoi nestensHocTr (YK-7);

— cmnoco0eH co3laBaTb U MOJJAEpXKUBaTh B IOBCEJAHEBHOW JKM3HM U B
npoeCCUOHATILHON AEATEIbHOCTH OE30I1aCHBIE YCIOBUS KU3HEACSITEILHOCTH I COXPAHEHUS
MIPUPOIHOM Cpefibl, 00eCIeUeHUs YCTOMYMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCIIE TIPU YTPO3€ U
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYalluil 1 BOGHHBIX KOH(IHKTOB (YK-8);

— cnocobeH NpUHUMATh OOOCHOBAaHHBIE SKOHOMHYECKHE PEHICHHUS B PA3IUYHBIX
obnactax xm3HenesrenpbHocTu (YK-9);

— cnocobeH (opMUPOBaTh HETEPIIMMOE OTHOILIEHHE K KOPPYIIMOHHOMY IOBEICHHIO
(YK- 10);

obmenpodeccCuoHaIbHBIX

— CcrHoco0eH TpUMEHSTh (yHAAMEHTAIbHBIE 3HAHUS, IOJY4YEHHBIE B O0JIACTH
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh HUX B MpodeccHOHANBHOM
nestenbHOCTH (OIK-1);

— crmocobeH pa3pabaThiBaTh, aHAJIU3UPOBATH M BHEAPSATH HOBBIE MaTeMaTUYECKUE
MOJIETIN B COBPEMEHHBIX €CTECTBO3HAHUU, TEXHUKE, SKOHOMUKE U ynpasieHuu (OIIK-2);

— croco0eH HCMOIb30BaTh B MMEJArOrMUECKOil IeATEIbHOCTH HaydHble 3HaHUS B cepe
matemaTuku u nHpopmaruku (OIIK-3);

— crmoco0eH pemiats 3a7a4d Mpo(ecCHOHANBHON AESITETbHOCTH C HCIOJIb30BAaHUEM
CYUIECTBYIOIIUX HH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH M C Y4E€TOM OCHOBHBIX
TpeboBanuit nHGpopmaimonnoii 6ezonacHoctu (OIIK-4);

— croco0OeH pa3pabaThiBaTh AJITOPUTMBI U KOMIIBIOTEPHBIE IPOTPaMMBbl, TPUTOIHBIE [T
npaktuyeckoro npumenenus (OIIK-5);

poQeCCHOHANIbHBIX

[Tenarornyeckas neATEIBHOCTD:

— CHOCOOEH OCYLIECTBIATh IEIarOTHYECKYI0 NEATEIbHOCTh 0 MPOEKTUPOBAHUIO U
peanu3an 00pa3oBaTEILHOrO Ipolecca B 00pa3oBaTeIbHBIX OpraHU3aALUAX JOUIKOJIBHOTO,
HavyaJbHOTO OOIIETr0, OCHOBHOTO 00111eT0, cpeaHero obmero oopazoanus (I1K-1);

— CIIOCOOEH OCYIIECTBIATH MEAArOrHuecKyto IesITeIbHOCTh M0 pealu3aluu IporpaMm
OCHOBHOTO M CpefHero obmiero obpa3oBaHus B pamkax monyis "llpenmerHoe oOydeHue.
Matemaruka" (I1K-2);

— croco0eH OCYIIECTBIISATh MpernojjaBaHue 1o JIOTIOJTHUTEIbHBIM
obmmeoOpa3zoBarenbHbIM porpamMmam (I11K-3);

HayuHno-uccnenoBatenbckas 1€AT€IbHOCTb!

— cnoco0OeH pa3pabaTbiBaTb M NPUMEHSTh COBPEMEHHBIE TEXHOJIOTUHM HA OCHOBE
(yHIaMeHTaJIbHBIX MaTeMaTHYeCKUX Teopuil, konuenuii u meronos (I1K-4).

3. Oomas Tpynoemkocts 'MA (3aueTHbIE eJTMHUIBI, YACHI)

OO0mass TpPyIOEMKOCTh TOCYAAapCTBEHHOW MTOrOBOM  aTTeCTAallMd  COCTaBJISIET
O 3aueTHpIX eauHML, 324 yaca. M3 HHMX: MOArOoTOBKAa K cAade W chada roCyAapCTBEHHOTO
JK3aMeHa — 3 3aueTHbIX eAuHuibl, 108 yacoB; BeimosHeHWEe W 3amUTa BBITYCKHON
KBaJIM(UKAIIMOHHON paboTHI — 6 3a4eTHBIX eAnHUIL, 216 Jacos.

4. IIporpaMMa KOMILJIEKCHOT0 KBAJIM(PUKAIMOHHOT0 IK3aMeHa

4.1. CogeprxkaHue MporpaMmMbl KOMITJIEKCHOTO KBaTH(PUKALIMOHHOTO 9K3aMeHa

KomriekcHbii kBamuduKanmoHHbIA 3k3aMeH 1o Hampasienuio 01.03.01 Maremaruka,
npopmib «MaremaTuyeckue U HUGPOBBIE TEXHOJIOTUU B 00pa30BaHUM» COTJIACHO Y4eOHOMY
IJIaHy BKJIIOYAET TEMATUKY CIEAYIOUINX AUCHUIUINH:

— MaTeMaTUYECKUM aHaIu3;



— aHATMUTUYECKasi TEOMETPUST;
— anreOpa;
— MCTOAMWKA ITPCIogaBaHrsd MaTCMAaTUKH.

1. Marematuueckuii aHaiu3

1. BsBenenue B MaTeMaTUUYECKUU aHATIN3

1.1.  MHnoowcecmeo OelicmeumenbHuix Yuce.
[lonsstne mHO)ecTBa. JlelicTBUs Haa MHOXecTBaMH. [IoHATHME MHOXECTBa JEHCTBUTEIBHBIX
yucen. OCHOBHBIE CBOMCTBA MHOXXECTBA JIEUCTBUTEIBHBIX 4Kcesl. Moaynb J1eHCTBUTEIHHOTO
yucina U ero cBoMcTBa. OrpaHMYEHHBIE YMCIOBbIE MHOXECTBA. ToOuHas BEpXHsAA U TOYHAs
HIDKHSSI TPAHUIBI YMCIIOBOTO MHOKECTBA, UX CYILIECTBOBAHHUE U CBOMCTBA.

1.2.  Dyuxyuu oeticmeumenvpHol nepemeHoll.
[Tonstre ¢pyHKIMM oHOM epeMeHHoi. O01acTh onpeneiacHust U 00JacTh 3HAYCHUA (PYHKIITHH
onHou nepeMeHHoH. ['paduk QyHkIIMU OHON MepeMeHHON. ApudMeTHUecKue ACHCTBUS Hall
byakmusamu, cnoxHas (yHknus.  [Ipocreiimme cBoiicTBa (QYHKIUH  JCHCTBUTEILHOM
nepeMeHHOU. [loHsTHE YnCI0BO MOCIEA0BATEIBHOCTH.

1.3.  Ilpeoenul.
[ToHsITHE OKPECTHOCTH TOUKHU YKcI0BOM npsiMoi. [lonsTue npenena QyHkuuu eiCTBUTENBHOM
MepeMeHHON B Touke. ['eoMerpuueckuii cMmbIci mpenena (GyHKuuu. OCHOBHBIE TEOPEMBI O
npenenax. OnHOCTOpoHHUE Tipenenbl (yHKIUM B Touke. CBA3p mpenena (QyHKIHH
JEHCTBUTENLHON MIEPEMEHHOM B TOYKE C OJJHOCTOPOHHUMH TipenenaMu. [1oHsATHs GecKOHEeYHO
Majiol 1 GeckoHeuHOo OombiIoi QyHkumid. Teopembl 0 3aMedaTeIbHbIX Mpeaesaax U CIeICTBUS
n3 Hux. llpenen uucnoBoil mocnenoBaTebHOCTH. (OCHOBHBIE TEOPEMBI O TIpejesiax.
MoHOTOHHBIE MIOCJIEI0BATEIbHOCTH. CymiectBoBaHue npezaena MOHOTOHHOM
rocnenoBarenbHOCTH. Teopema bonbnano-Beiepmrpacca. Kpurepnii ¢XoIuMOCTH 4HCIOBOR
MOCIIE0BATEIBHOCTU. ACUMITOTHI rpadrka QyHKINU.

1.4.  Henpepuvignvle ¢pynxyuu.
[TonsTre HempepbIBHOW (YHKIMU ACHCTBUTEIHHONW MEpeMeHHOW B Touke. HempepbhBHOCTH
CYMMBI, Pa3HOCTH, MPOU3BEACHUSI M 4acTHOTO (yHKIUA. HenmpepsIBHOCTD CI0KHON (YHKIIUH.
OpHOCTOPOHHSIST HETIPEPhIBHOCTh. TOYKHM pa3pbiBa U uX kiaccudukanus. CBoHCTBa QYHKIIUH,
HETIPEPHIBHBIX HAa OTPE3KE: OTPAHWYEHHOCTH, CYIIECTBOBAaHME HAMOOJBIIETO U HAWMEHBIIIETO
3HAYEHMI, CyIIECTBOBAaHME TPOMEKYTOUHBIX 3HAUEHUI, pABHOMEpHAsl HENIPEPBIBHOCTb.

2. udpdepeHnunanbHOE UCUUCTICHUE (PYHKIIMN OHOM NepeMeHHON

2.1. IIpoussoonas u oughghepenyuan.
3ajaun, KOTOpbIe MPUBOIAT K MOHATUIO POU3BOAHON. OnpeaeieHne Mporu3BOIHON (HYHKIIUH
JICHCTBUTEIBHOW TIEPEMEHHOM B TOYKE. [€OMETpUYECKHM M MEXAaHUYECKUH CMBICH
MIPOU3BOIHON (YHKIIMH AEHCTBUTEIbHON MEpeMEHHON. YpaBHEHUS KacaTeIbHOW U HOpMalH K
kpuBoii B  Touke. [lonstme Qynkumu, auddepeHuupyemoir B  Touke. CBS3b
T depeHIUPYEMOCTH € HEMpepbIBHOCTHIO. M depeHunpyeMocTb CYMMBI, pa3HOCTH,
MPOU3BEICHUS U YacTHOrO GyHKIui. JuddepeHinpyeMocTs CI0XHONH 1 00paTHON (YHKITHIA.
Tabnuia Mpou3BOAHBIX OCHOBHBIX 3J€MEHTapHbIX (QyHkUui. duddepenunan GyHKIuU, €ro
MEXaHHYECKUH ¢ TEeOMETpUYeCKUi cMmbIci. VHBapuanTHOCTH GopMbl auddepeHnnana.
[Ipumenenne muddepennmana masg OpUOTMKEHHBIX BblUMcIeHUU. [IpousBomHBIe |
muddepeHMansl  BeIcIUX TopsakoB. JuddepeHninpoBanue mapaMeTpUYecKd U HESBHO
3aJJaHHBIX (QYHKIIHH.

2.1. OcHognbie meopemvl OupghepeHyuanrbHo20 UCHUCTIEHUS U UX NPUMEHEHUe.
Teopembr ®epma, Pomrs, Jlarpanxka m Komm. IlpaBwia Jlonmuransa. Touku sKcTpemyMma
¢byHKIIMU  ogHOW TiepemeHHON. TeopemMa o0 HEOOXOAMMOM YCIOBHH CYIIECTBOBAHUS
dKcTpeMyMa (QYHKIHH OJHOM mepeMeHHOW. JlocTaTodHble YCIOBHUS  CYIECTBOBAHHS
sKkcTpemyMa (GYHKIIMU OJHOW MepeMeHHOW. HampaBieHue BBIMTYKIOCTH M TOYKH Teperuda
rpaduka pynkuu. [lomHoe uccnenoBanre GyHKIIMU U TIOCTpOeHHE €€ rpaduka.

3. MHTerpaibHOE UcUMCIeHne PyHKIIUN OJHOM epeMeHHON



3.1. Heonpeoenenmwiii unmezpa.
[TonsTue mepBooOpaszHoii. Teopema o mepBooOpaszHoi. [ToHATHE HEONPEEIIEHHOTO0 HHTETpaJa.
Tabnuua OCHOBHBIX HHTErpanioB. OCHOBHBIE METOIbl HHTErpupoBaHusi. HHTerpupoBaHue
MPOCTEHIINX paluOHANBHBIX (GYyHKIUI. WHTerpupoBaHrne NpaBWIBHBIX M HENPaBUIbHbBIX
paLMOHAIBHBIX (byHKIMHA. WNurerpupoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM.
WuTerpupoBanne uppaoHaIbHbIX BhIPAKEHUH.

3.2. Onpedenennvlil unmezpa.
3ajayn, MPUBOMAAIIME K TOHATUIO OINpeAesieHHOro wuHTerpaia. [loHsTtue ompeneneHHOro
uHTerpaja. ['eoMeTpudeckuid CMBICT ONPENEICHHOr0 MHTerpana. Teopema O HEOOXOIHMMOM
ycinoBun uHTerpupyemoctd (ynkmuu. Cymmbl  Jlapdy wum  ux cBoictBa. Kpurtepuit
uHTerpupyeMoctd (yHKIMU. HHTErpupyeMOCTh HEMPEPHIBHON, KYCOYHO-HENPEPHIBHONH U
MOHOTOHHOW (QyHKIMHA. OCHOBHBIC CBOWCTBA ONpPEACICHHOro HHTerpana. HuTterpan ¢
MEPEeMEHHBIM BEPXHHM TMIpeneioM HHTerpupoBaHus. CyliecTBOBaHHE TEpBOOOpa3HOMA
HerpepbiBHOW — ¢yHKumu. Teopema o dopmyne Hprorona-Jleitbnuma. Teopema 00
WHTETPUPOBAHUM TI0 YACTSM B OIMpEEICHHOM MHTerpase. TeopeMbl 0 3aMeHe NMePEMEHHON U
MOJICTAHOBKE B OMpelIelIeHHOM uHTerpane. [loHsATHE HECOOCTBEHHOTO HWHTErpaisa c
OCCKOHEYHBIMU TIPEJICIaMH WHTETPUPOBaHUsA. [IpH3HAKKM CXOAMMOCTH HECOOCTBEHHBIX
HUHTETPaJIOB.

3.3. Ilpumenenue onpedenennozo unmezpaid.
Boruncnenne miom@aaed miuockux GuUryp B JCKapTOBBIX UM TMOJSPHBIX KOOpPAMHATAX.
Brruucinenne o0béma Tenma BpamieHus. IToHsATHE cHpsaMiIsseMON Nyrd KpuUBOW W €€ JJIMHBIL
Boruncnenue AauHBL Iyrd THaAKOW KpUBOW. BeluncieHue Miom@aan moBEPXHOCTH BpPAIICHHUS.
[IpuMeneHue onpeneneHHoro nuTerpaina B (u3uke.

4. Panpl

4.1. Yucnoswvie psowi.
[TonsiTre uncnoBoro psaga. Cxoadiuecs: U pacxXoAsIuecs: YUCIOoBbIe paabl. CymMma 4MCI0BOTO
psana. I'eomerpudeckuii U rapMOHHUYECKUH psiibl. CIIOKEHUE CXOJSAIIUXCS YHCIOBBIX PSJIOB.
YMHOKEHHE CXOJSIIErocss YMCIOBOTO psAla Ha 4HclIo. TeopeMa O HEOOXOJUMOM YCIOBHH
CXOAMMOCTH YUCIOBOrO psia. OcTaTku 4yncinoBoro psja. CXoauMOoCTh YHCIOBOTO psifia U €ro
ocrarkoB. Kpurepuit Komm cxogumocty uucioBoro psaa. [loHATHE MNOJ0KUTENBHOTO
yucioBoro psaa. Ilpusnaku cpaBHenwus, [lamambepa u Kommm MOJ0KUTENBHBIX YHCIOBBIX
psanoB. MHTerpanbHbIi NPU3HAK  CXOJUMOCTH  TOJIOKHUTEIBHBIX  YHCIOBBIX  PSI/IOB.
3Hakouepenyronmecs psaael. Teopema JleliOHua o 3HakouepemyromemMcs psjae. Teopema o0
0000IIEHHBIX TAPMOHUYECKUX Psiax. AOCONIOTHO M YCIOBHO CXOJSIIUECS YHUCIOBHIE PSIBL.

4.2. QyHKYUOHaANbHbIE NOCIE008AMENLHOCIU U PAObIL.
[Tonsatue QyHKUMOHANBHON MoOcHenoBaTenbHOCTH. (OO0NAacCTh CXOAMMOCTH U TpelneibHas
¢byHKIMs QyHKIMOHATBHOU mocnenoBaTtenbHoCcTH. [loHsTHE QyHKIIMOHAIBHOTO psiga. O0nacTh
CXOAMMOCTH U cymMMa (yHKIIMOHAJIBHOTO psAna. PaBHOMepHas cXOIUMOCTh (YHKIIMOHATBHON
MOCJIEZI0BATENbHOCTH U (YHKIMOHAIBHOTO psna. Teopema Beilepmrpacca o paBHOMepHOU U
a0COMIOTHON CXOAUMOCTH (DYHKIIMOHATBHOTO psina. HeoOxomuMoe M JTOCTaTOYHOE YCIIOBUS
pPaBHOMEPHOM CXOJIMMOCTH (YHKIIMOHATTBHBIX pAIIOB u (G YHKIIMOHATBHBIX
nocneaoBareabHocTel. CBOICTBA pABHOMEPHO CXOAAIIUXCS (DYHKIIMOHAIBHBIX PSIIOB.

4.3. CmenenHvie psowi.
[TonsTue crenenHoro psaa. Teopema Abens 00 MHTEpBaJe U PaJANYCe CXOAUMOCTH CTEIIEHHOTO
psna. TeopemMa 0 paBHOMEPHOW CXOJMMOCTU CTENEHHOro psna. CBONCTBA CTEMEHHBIX PAJIOB.
Pasnoxxenue GpyHKIMU B cTenieHHOH psn. Teopema 0 €TMHCTBEHHOCTH Pa3ioKeHUs (YHKIIUU B
creneHHon psa. ®opmyna Teinopa. Teopema 00 yciaoBuM cXxoauMocTH psina Teiopa.

X N

Teopema o pasnoxenun GyHkiuu f(x)=e B creneHHOW psia. Teopema O pa3IOKECHHH
Gyukumu f(x) =sinx B cremennoi psa. Teopema o pasnoxkenun (yHkimu f(X)=CoSX B
CTerneHHoH psia. Teopema o pa3inoxeHUH QYHKIUH f(x) = ln(l + x) B CTeNEeHHOM psan. Teopema

o pasnoxenun Gynknuu f(x) = arctgx B crenennoi psia. Teopema 0 pa3ioXeHUH (YHKIMN



m .
f(x) :(1+x) B OMHOMUaIBHBINA psia. [IpubnukeHHbIE BBIYUCICHUS C TOMOUIbIO CTETIEHHBIX

PAIOB.

4.4. Tpuconomempuueckue psovl. Psio @ypuve.
[loHATHE CTENEHHOrO psijfa B KOMILUIEKCHOM oOmactu. Kpyr cXoauMOCTH CTENEHHOro psija.
Teopema AGens. Tpuronomerpuyeckas cucrema (pyHKIUHA U €€ OpTOroHAIBHOCTh. [loHsTHE
TpuroHomerpuyeckoro psga. Psag @ypee. Kommuiekcnas ¢opma psga @ypse. CXOauMOCTb
pana ®dypwe. Teopema [upuxine. Psapl mo kocuHycam U cuHycam. CrnenuajgbHbIe MPUEMBI
paznokeHust PyHKLIUI B 3aBUCHMOCTH OT 33/IaHHOTO MHTEPBAIA Pa3I0KEHHS.

5. AuddepenunanbHoe ncHUcIeHNE PYHKIIMH HECKOIbKUX NEPEMEHHbBIX

5.1. Yacmuvie npouzeoouvie u noinvie ougghepenyuanvl QYHKYUU HeCKOIbKUX
nepemMeHHbIX.
[Tonsatre pyHkIMU ABYX nepeMeHHBIX. O0IacTh ONpeACIICHHS M 00J1acTh 3HAYCHUHN ()YHKIIHH
IByX nepemMeHHbIX. [Ipenen u HenpephIBHOCTh (PYHKLMU IBYX MEPEeMEHHbIX B Touke. [loHsTus
YaCTHBIX NPOU3BOJHBIX (PYHKIMU JABYX NEPEMEHHBIX. ['€OMETPHUYECKUN CMBICT YaCTHBIX
MPOU3BOJIHBIX (GYHKIMH JBYX MepeMeHHbIX. [loHstue muddepenuupyemoit GyHKIUN IBYX
IIEpeMEHHbIX B Touke. HeobOxoaumble — yciaoBHsI M JIOCTAaTOYHBIE  YCJIOBHS
muddepeHnupyeMocTr  PYHKIIMKM JABYX TNepeMeHHbIX. JuddepeHIMpyeMoCTb CII0OXKHOM
(GyHKINK HECKOJBKUX IepeMeHHbIX. KacaTempHas IIIOCKOCTh M HOPMallb K ITOBEPXHOCTH.
[Tonueiii guddepenunan GyHKIUU JBYX IEPEMEHHBIX M €ro TeOMETPHUYECKH CMBICIH.
[Tpou3BoiHasi 1O HANPaBJICHUIO M TPaIUEHT (YHKIUU HECKOJBKHX IEpeMeHHbIX. YacTHbIe
MPOU3BOJHBIE U AU depeHIranbl BHICIINX MOPAIKOB (PYHKIMH HECKOJIbKUX MEPEMEHHBIX.
Teopema 0 paBeHCTBE CMEUIAHHBIX YAaCTHBIX NMPOM3BOAHBIX. JnddepeHnupoBanne HEIBHBIX
GyHKIUI OJTHOU U IBYX NTEPEMEHHBIX.

5.2. Dxcmpemymol (hyukyuu 08yx nepemeHHulXx.
[lonsiTHe JOKaNIbHOTO OSKCTpeMyMma (YHKIMHM HECKOJBKMX MepeMeHHbIX. Teopema o
HEOOXOJIMMOM  YCIIOBUU CYIIECTBOBAHMS OJKCTpeMyMmMa (QYHKIMM JBYX [E€PEMEHHBIX.
JlocTaTouHbIE YCIOBUS KCTpeMyMa (PYHKIIHH JIBYX MTEPEMEHHBIX.

6. UnTerpanbHoe ucurciaeHne QyHKIUN HECKOJIBKUX IIEPEMEHHBIX

6.1. Kpamuwvie unmezparnui.
[lonsiTe NBOMHOrO WHTErpana W €ro reomerpuuyeckuil cmeicia. Heobxoaumoe ycioBue
cyuiecTBoBaHusl JaBoWHOro wuHTterpana. Cymmbl JlapOy /s (QyHKIMH JBYX IE€PEMEHHBIX.
[Ipu3znak wuHTErpupyeMocT (QYHKIUM JABYX IepeMeHHbIX. JlocraTouHble ycioBUSA
CYILIECTBOBaHMS JBOMHOrO MHTerpana. CoiicTBa ABOMHOrO MHTErpana. [loHsTHe MOBTOPHOIO
UHTerpana. BplunciaeHue JBOHHOrO HHTErpajga IMOBTOPHBIM HMHTerpupoBaHueM. [lonsTue
TPOMHOr0 MHTErpajia. BerunciieHne TpOMHOIro MHTErpana. Teopema o0 3aMeHEe MEPEMEHHBIX B
JIBOMHOM wuHTerpaine. TeopemMa O mpeoOpa3oBaHUM ABOMHOTO HHTErpaja K MOJSPHBIM
KoopauHaTaM. TpoiHOM nHTerpan B chepuueckux U MUWINHAPUYECKUX KOOpAUHATAX.

6.2. [Ipumenenue KpamHuix UHMESPANLOS.
[IpuMeHeHne KpaTHBIX WHTErpajioB K BBIUMCIICHUIO IUIOmIaneil miockux ¢uryp. [Ipumenenue
KpaTHBIX MHTETPajoB K BBIUMCICHUIO 00bEMOB TeJl. BeuncieHne Maccel M KOOPAMWHAT LIEHTpa
TSXKECTH TUIOCKOW (Gurypsl M Tena. BoluncineHue miomaay MOBEPXHOCTU. Bpruncienue
MOMEHTOB WHEPIIUU TUIOCKON (QUTYPHI U Tena.

6.3. Kpusonuneiinvie unmezpansi.
3ajaud, NPUBOJSLIME K KPUBOJIMHEHHBIM UHTErpanam. [oHsTHE KpUBOJMHEHHOIO MHTETpaia
IIEpBOTO poaa U ero cBoicTBa. [IOHATHE KPUBOJIMHEHHOIO HMHTErpajia BTOPOrO poAa U €ro
cBoiicTBa. TeopeMa O CyIIECTBOBAaHMM KPHUBOJIMHEHHOro MHTEerpaia U ¢opmynie Al €ro
BbIUMCIICHUsS. Bplunciaenue paboTbl MEPEeMEHHOM CHJIbl C TIOMOIIbIO KPUBOJMHEHHOTO
uHTerpaia. Teopema o popmyne Pumana-I'puna u cnencteue us Hee.

6.4. I[losepxnocmHule unmezpanoi.
OmnpeneneHne MOBEPXHOCTHOTO HMHTETpaja IEPBOrO poja. BpluncieHHe NOBEPXHOCTHBIX
UHTErpasioB MmepBoro poaa. OnpeneneHue MOBEPXHOCTHOIO MHTErpajga BTOPOTO poja.
Brruncnenune noBepXHOCTHBIX HHTErPAIOB BTOPOIO poAa.
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2. AHaniutrueckas TeoMeTpus

1. BekTopbl 1 KOOpAUHATEI.

Otpesku. Jlenenue oTpe3ka B JaHHOM oOTHowmeHuu. Bekrop. IIpoekuus BekTopa.
JIluneiiHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB, KOJJIMHEAPHOCTh U KOMILIAHAPHOCTbD.
basucel u penepel. AdduHHaE u OpsIMOYrojbHas cHcCTeMbl KoopauHat. IlossipHble,
chepuueckne M NHIMHIpHYECKHE KoopawHAThl. lIpeobpazoBanme koopawHat. Durypbl u
ypaBHeHus. CkanspHOe, BEKTOPHOE, CMEUIaHHOE IPOM3BEICHHE TpPEX  BEKTOPOB.
['eomeTpuueckoe copepkaHue MPOU3BEAECHUN.

2. IIpsimast TMHUSA HA IIOCKOCTH.

ITapameTpuyeckne ypaBHEHMs IPSMOM. Y paBHEHME NIPSIMOM Ha IJIOCKOCTH. KaHOHHMYeCcKoe
ypaBHEHHE NpsIMON Ha IIockocTH. OOrmiee ypaBHeHHE NpsAMOi Ha 1uockocTd. IlapamsienbHbie
npsMble. B3anMHOe pacrojioKeHue JBYX MpSAMBIX Ha IUIOCKOCTH. TeopemMa eIMHCTBEHHOCTH.
[omymnnockocTu, Ha KOTOpbIE MpsiMast pa30MBaeT MI0CKOCTh. [IpsiMble, KOTOpbIE MPOXOIAT Yepe3
TOUYKY II€peceYeHMsI IBYX MpsAMBIX. PacrnosoxeHune npsMoii o OTHOIIEHUIO K OCSIM KOOPJIMHAT.

3. [TnockocTH B TpeXMepHOM appUHHOM HPOCTPAHCTBE.

[Tapamerpryeckue ypaBHeHMs MiockocTH. OOlee ypaBHEHHME IUIOCKOCTH. IlnockocTs,
IIPOXOJAILAS Yepe3 TPU HEKOJUIMHEAPHBIE TOUKU. B3auMmHOE pacrionokeHne ABYX IIOCKOCTEW B
npoctpaHcTBe. [110CKoCTH, KOTOpBIE TPOXOIAT Yepe3 JaHHYIO PSAMYIO.

4. I[Ipsimble 1 TUIOCKOCTH B TPEXMEPHOM ap(PUHHOM IPOCTPAHCTBE.

Paznuynble BUABI ypaBHEHMsI MpsIMOM B MPOCTpaHCTBE. B3anMHoe pacronokeHue
NpSAMBIX U IUIOCKOCTeH B 3-MepHOM addHHHOM mpocTpaHcTBe. IlmockocTr, mpoxonsinue uepes3
TOUYKY IEPECEYECHUS TPeX IUTOCKOCTEW. DOpPMyIIbI pacCTOSTHUN OT TOYKH JI0 MPSIMOU U OT TOYKH
710 IJI0CKOCTH. ['eoMeTpruecKnii CMBICT HEPABEHCTB C IBYMS M TPEMs IEPEMEHHBIMHU.

5. Kpuseie BTOporo nopsaka.

Knaccudukaiyst KpuBbIX BTOPOrO MOpPsIKA Ha IUIOCKOCTH. JlMpekropualibHble CBOMCTBa
KpUBBIX BTOporo rmopsaka. Ilapabona. KaHoHuueckoe ypaBHeHHE mapaboibl. DIUIHIIC.
Kanonnveckoe ypaBHenue »osumrnca. Ilapamerpel. ['unepbona. Kanonumueckoe ypaBHEHHE
rurepOosbl 1 ee napameTpsl. DokalbHbIE CBOWCTBA AJUIMIICA U ruIiepOosibl. KacarenbHas K KpHUBOI
BTOPOTO MOPSIKa B 33/IaHHON TOUKe. YpaBHEHMsI KacaTelIbHbIX K AJUIMIICY, TUrepooie, napadoie.
OnTrueckoe CBOMCTBO TapaboIbl, DJUIMIICA M TUTEPOOJBl. YpaBHEHHE SJUIMIICOB, Mapadoi u
runep0oi1, KOTopble OTHeceHbl K BepiiuHe. IlomsipHbie koopauHaTbl. DokanabHBIN NapameTp
AIUTIHTICA, TUTIEPOOIIBI U Mapabobl. YpaBHEHUE AIUIMIICA, TUIEPOONbI U Mapaboibl B MOJSPHBIX
KOOpJIUHATAX.

6. [ToBepxHOCTH BTOPOrO MOPSAKA.

Hwimaapuyeckre MOBEPXHOCTH BTOPOro mnopsaka. KoHWdeckue MOBEpXHOCTH BTOPOIO
nopsiaka. [loBepxHoctn  BpamieHus. OIHOMOJIOCTHBIA ¥ JBYNOJOCTHBIA — THIEPOOIIOHI.



[TapaGonouny BpalieHusl.

Y4eOHO-METOANIECKOE U ITPOrPAMMHO-HH(OPMAIIMOHHOE 00ECTICUCHNE TUCIIATUTMHBI
a) OCHOBHAsI JIUTEpaTypa:
1. Ob6onenckuii, A. FO. Jlekiyu 1Mo aHAIUTUYECKOH T€OMETPUH : Y4eOHO-METOANIECKOe

nmocooue / A. F0. Oo6omenckuii, M. A. OOComnenckuii. — Mocksa, xkeBck : HMHCTUTYT
KOMIIBIOTEpHBIX HccienoBanuid, 2019. — 216 c. — ISBN 978-5-4344-0705-2. — Texkcr :
anektpoHHbid // Iludposoii oOpaszoBarenbHbi pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/91943.html. — Pexum nocryna: 1uis aBTOpu3up. M0JIb30BaTENIEH.

2. Okynesa, I'. JI. JIluneiinas anreOpa. AHAIMTHYECKAss Te€OMETpUS : yaeOHOe mocodue /
I JI. OxkyneBa, JI. b. Ilompmmna, H. B. OsuapoBa. — benropony : benropoxnckuit
roCyIapCTBEHHBIN TexHoJormueckuii ynusepcurer uM. B.I'. llyxosa, 9bC ACB, 2020. — 88 c.
— Texker : anekrponnslit // Ludposoit obpazosarensbubiii pecypec [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/110191.html. — Pexxum gocrymna: mjist aBTOpU3Up. MOJIb30BATENEH.

3. Tloropenos, A. B. Ananmutnueckas reometpusi / A. B. IloropenoB. — 4-e¢ m3m. —
MockBa, WxeBck : PerymspHas u XxaoTuueckas JUHaMHKa, WHCTUTYT KOMIIBIOTEPHBIX
uccnenopanmii, 2019. — 208 c. — ISBN 978-5-4344-0720-5. — TekcT : SJIEKTPOHHBIN //
Hudposoit  oOpazoBarensubii  pecypc  IPR SMART [caiT] —  URL:

https://www.iprbookshop.ru/97364.html. — Pexxum noctyna: st apropusup. [lonb3oBareneit

4. Konroxos, A. H. Ananutuueckas reomerpus : yuebnoe nocodue / A. H. Konroxos, C.
H. Mammuna, K. A. [umopkosa. — Psizans : PIPTY, 2023. — 62 ¢. — TeKcT : 3JeKTpOHHbIH //
Jlanp : snektpoHHO-OMOIMoTeyHas cucrtema. — URL: https://e.lanbook.com/book/380420. —
PexxuM ntoctyna: /i aBTOpU3. TIOJIb30BaTENEH.

0) IOTIOTHUTENBHAS JTUTEpaTypa:

1. boryn, B. B. Ananuruueckasi reoMeTpusi Ha IUIOCKOCTU € MPUMEHEHUEM IPOrpamMm
st OBM: npaktuyeckue 3aHstus : npaktukym / B. B. boryn. — Mocksa : At [Tu Ap Menua,
2020. — 121 c¢. — ISBN 978-5-4497-0706-2. — Texkct : snekrtpoHHbl // Lludposoii
00pazoBaTenbHbII pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/98494.html. — Pexxum noctyna: uis aBTOpU3Hp. MOJIb30OBAaTENEH. -
DOI: https://doi.org/10.23682/98494.

2. TemepbekoBa, A. A. AHaIuTHYECKash TEOMETPHs: MPAKTUKYM TI0 PEUICHUIO 3aad :
yueOHOoe mocodue / A. A. TemepbekoBa. — ['opHo-AnTaiick : [AI'Y, 2019. — 159 ¢. — Tekcr :
AJIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.Janbook.com/book/159340. — Pexxum noctyna: asst aBTOpU3. OJIb30BATENEH.

3. Kiuerenuk, /JI. B. Co0opHuK 3a7a4y MO aHAIMTUYECKOW reoMeTpuu. YueOHoe mocobue
s By3oB /1. B. Knerenuk. — nznarensctso : Jlanb, 2022. — 224c.

B) HTEpHeT-pecypchl:
1. DnexkTpoHHO-0MOMMOTeuHas cucrema Jlans — e.lanbook.com/
2. O6pazoBaTeIbHBIN MaTEMaTHYECKHUI MTOPTAT — eXponenta.ru
3. Obuepoccuiickuii MaTemMaTHyeckuii moprain — mathnet.ru
4. Iloptan ecTeCTBEHHBIX HayK — €-science.ru
5. CnpaBoYHHK IO MaTemMaTuke — fipm.ru

3. AnreGpa

1. Jluneiinas anreOpa

1.1. Mampuywv
[lonsatne w™arpunbl. PasmepHocts Matpuu. llomstue eaunuunoi Matpuupbl. [lonsTue
TpeyroibHOH MaTpulbl. Onepanuu Haj marpuiamu. CsoiicTBa MaTpull. TpaHCIOHMpOBaHHE
Matpun. OOpatHas MaTpula. AJTOPUTM HaxOXIEHHs 00paTHOMl Martpuibl. Teopema o
CyIIECTBOBaHMM oOpaTtHOW MaTpuibl. Panr wmarpunbl. CBolicTBa paHra MaTpHIIbL.
OneMeHTapHble IPeoOpa30BaHUs MATPHULL.

1.2. Onpeodenumenu mampuy


https://e.lanbook.com/

[Tonstue onpenenurens 1-ro, 2-ro, ..., n-ro nopsaka. Berancinenune onpenenureneil. Coiicrsa
onpenenuTeneii. MUHOpPBI U anreOpanyeckue IOMOJIHeHHs. Teopema o 0a3sMCHOM MHHOPE.
Teopema Jlamunaca. [IoHATHE HEBBIPOKIEHHON MaTPULBL.

1.3. Cucmemvl tunetinvlx aneeopauueckux ypasnernuil (CJIAY)
[Tonstue CJIAY. Ilonstue ognopoausix 1 HeoqHopoaHbix CJIAY. CsoiictBa CJIAY. [TonsTus
COBMECTHOCTH, HECOBMECTHOCTH, ONPEJIETIEHHOCTH, HEONPEIEIEHHOCTH CJIAY.
OksuBaneHTHOCTh CJIAY, snementapubie npeodOpasoBanusi CJIAY. IloHsTtue MaTpU4HOTO
ypaBHeHusa. Meton I'aycca pemenus CJIAY. Meron Kpamepa pemenuss CJIAY. Teopema
Kpamepa. Teopema Kponekepa-Kanemmn. Meron oOparHoii matpuisl pemenuss CIIAY.
dynnamentanbHas cuctema pemenuit CJIAY. O6mee u yactHoe pemenus CJIAY.

1.4. Jluneiinvie npocmpancmaa.
IlonsiTie 7n-MEPHOrO BEKTOPHOTO IIPOCTPAaHCTBA. JIMHEHHBIE omepauuu HaX 7N-MEPHBIMU
BEKTOpaMM M uX cBoucrea. IloHdatne nuHeHOro mnpocrpaHcrsa. I[loHsaTne nMHEHHOU
3aBHUCHUMOCTH BEKTOpOB. Kpurepun JIMHEHHON 3aBUCUMOCTH BEKTOpOB. [loHATHE pasmMepHOCTH
npoctpanctBa. [lonstue 6azuca. Teopema o pasioxkeHUM BekTopa mo Oasucy. [lepexon ot
craporo 0a3uca Kk HOBoMY. IloHsATHE eBKIMIOBa JMHEHHOIrO NMpocTpaHcTBa. [IoHATHE HOPMBI
BekTopa. CpolictBa HopMbL. Teopema Iludaropa st oproronanbHbIx BekTOopoB. HepaBencTsa
I'enpnepa n Munkosckoro. ToxxaecTBo napaiienorpamma. IloHaTrne cuctemMsl OpTOrOHaJIBHBIX
BekTOpoB. IloHsATHE  oOpTOHOpMHUpOBaHHOTO 0Oasuca. Teopema O  CyIIECTBOBAaHUH
opToHOpMHpoBaHHOro  6asuca. IIpouecc  oproronamuszauuu. IloHatue  yHHUTapHOTrO
MIPOCTPAHCTBA.

1.5. Komnnexcnvle uucna
AHanuTtuyeckas, I€OMETpUYECKas, TPUTOHOMETPUYECKAs HWHTEPIPETALUN KOMILJIEKCHOTO
yucna. [leificTBus Haa KOMILIEKCHBIMM unciamu. [lokas3arenbHas GpopMa KOMIUIEKCHOTO YHUCIA.
®opmyna  Ditnepa.  JleWictBuUsS  HaA ~ KOMIUIEKCHBIMA — YHCJIAMH,  3aJlaHHBIMH B
TPUTrOHOMETpHUUECKOH (hopMme: U3BIEUEHHE KOpHs, BO3BEIEHHE B cTemeHb. Teopema besy.
OcHoBHast Teopema anreOpsl. PemieHne ypaBHEHMIl € KOMIUIEKCHBIMU KO3 (UIIMEHTaMH.
Anrebpanueckoe perieHne KyOnueckux ypaBHEHUH.

1.6. Jluneiinvie onepamopul.
Ilonsatue omepatopa B R". IloHatue mnuHeinHOro omneparopa. lloHATHE TOXIECTBEHHOrO,
HYJIEBOTO OIEpaTopoB, omepaTopa BpauleHus. [loHsATHE MaTpuIbl JHMHEWHOIO oIeparopa.
ITonarue nedexra marpuubl, aedekra onepatopa. [leiicTBUs HaJ IMHEHHBIMU ONEPAaTOPAMHU.
3aBUCHUMOCTh MEXJly MaTpUI[aMH OJHOIO M TOTrO € JMHEHHOro omepaTopa B pa3iInYHbIX
6azucax. IlogoOuble Mmatpuubl. IloHsATHE COOCTBEHHOIO BEKTOPA, XapaKTEPUCTHUECKOTO
MHOTOYJIEeHa OIeparopa, COOCTBEHHOro BekTopa. CBoIiCTBa COOCTBEHHBIX BEKTOPOB H
COOCTBEHHBIX 3HaUeHUI onepaTopoB. TeopeMa o MPUBEIEHUHN MATPUILIbI IUHEHHOTO onepaTopa
K MaroHaJIbHOMY BH]LY.

1.7. Keaopamuunvie ¢hopmul.
[TonsiTre kBaapaTUUHOMN (POPMBI, MATPHULIBI KBaAPAaTUYHOU (hOpMbI. MaTpHUUHO-BEKTOPHBIN BH/I.
[ToHATHE KaHOHUYECKOM, HOpMalIbHOW KBaapaTU4HOU (popmbl. Teopema Jlarpanxka. CriocoOs
MIPUBEICHUS KBaJIpaTUYHOM bopMbI K KaHOHUYECKOMY BUTTY. [Tonsitue
MOJIOKUTEIILHO/OTPUIIATENIFHO  ONpeAeTIeHHON  KBagpatuuHoil  ¢opmel.  Teopemsl 0
MOJIOKUTEITFHO/OTPUTIATEIFHO OMpeneeHHoN kBaapatnaHor ¢opme. Kpurtepuit CunbBecTpa.
[lonatue HeomnpeneneHHON KBaapaTHuHOW ¢Gopmbl. 3akoH wuHepuuu. IloHsTHe panra
KBaapaTuuHoil ¢opmbl. bununeilinas ¢opma. CpoiicTBa OuIMHEHHON (OPMBI. DPMUTOBBI
¢dopmbl. CoiicTBa 3pMuTOBBIX (GopMm. [IprMeHeHHe KBaapaTHUYHBIX (OPM K HCCIIEIOBAHUIO
JIMHUI ¥ TOBEPXHOCTEN BTOPOTO MOPSJIKA.

2. Obutas anredpa

2.1. Omnowenus u ancebpauueckue onepayuu Ha MHOJICeCmae.
[Tonatue anreOpbl, anreOpandeckoro OTHoUIeHUss W omnepauuu. [lonstue n-apHoro (n-
MECTHOT0) OTHOIIEHUs Ha MHOXecTBe A. [lonsarue n-apHOW (n-MecTHOMW) anreOpanvecKoi
onepauuu. CoiicTBa onepanuii 1 otHomeHui. Kinaccupukanus GyHnaMeHTaaIbHON anreOpsbl.



N3omopdusm anredpanueckux cucteM. [loacucremsl anredpandeckux CUCTEM.

2.2. I'pynnui.
[Tonstue rpynmnsl. 'pynna nepectaHoBok. CBoiicTBa noarpynn. CMeXHbIE€ KiIacchl IPYIIIbI O
noarpymme. CBOHCTBA JIEBBIX CMEXHBIX KitaccoB. DakToprpyima. AGesneBbl rpyninsl. [eficTBue
rpynmbsl Ha MHoOxectBe. Teopema Jlarpamka. Kiaccel compsikenHoctd. HopmanbHble
noarpynmnsl. Koncrpykuuu rpynn. [lpencraBinenus rpymnmn. Xapakrepbl IpeICTaBICHUN.

2.3. Konvya.
[TonsTre konmpua. OcCHOBHBIE CBOMCTBA KoJIbLIA. JIneBo koab10. CBSI3b aCCOLMATUBHOIO KOJIbIIA
C JINEBBIM U HOPAAHOBBIM KoJibIIaMH. Teopema 00 n3oMoppHOM BiIOKEeHHUH Koublia K B KObI0
¢ equnuuei. [Tonarue npoctoro komiwia. Teno. Teopemsl BegnepbapHa 0 KOMMYyTaTUBHOCTH
KOHEYHOI'0 TeJIa U O CTPOEHHUH IIPOCTOT0 aCCOLMAaTUBHOTO KOJIbIIA.

2.4. Iloxne.
[Tonsarue mounsa. IlonsTre anreOpsl Hag MoieM. ACCOIMAaTUBHBIC anreOpbl ¢ ACTICHHEM M HUX
cBoiicTBa. AnreOpa kBarepHHOHOB. CBOWCTBa KBaTepHHOHOB. HeaccormaTuBHBIE anreOphbl.
Anreopa Komu. AunbsrepHatuBHBIE anreOpel. Teopema AprtuHa 0€3 TOKa3aTeinbCTBA.
AccouuaruBHble anredpsl ¢ 1, ¢ nenenuem Haj nojeMm R. Teopema @pobenuyca.

Y4eOHO-MeToIn4YecKOoe U MPOrpaMMHO-UH(OPMAIIMOHHOE 00ecTIeYeHne TUCIUITITMHbI

a) OCHOBHas JuTeparypa:

1. JlurBunenkoBa, 3. H. Jluneiinas anreGpa : yueOHoe mocobue / 3. H.
JIutBunenkoBa, E. A. Ocutok. — Cankr-IlerepOypr : CIIBI'Y I'A um. A.A. HoBuxkosa, 2023. —
177 c¢. — ISBN 978-5-907354-55-5. — Texkct : anekTpoHHbIi / JlaHb : 3IeKTpPOHHO-OUOM.
cuctema. — URL: https://e.lanbook.com/book/366743.

2. T'myxoB M. M. AnreGpa : yuebnuk juist By3oB / M. M. I'nyxos, B. I1. Enuzapos, A.
A. Heuaes. — 4-e uszn., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 608 c. — ISBN 978-5-8114-
90182-7. — Texkct : anexkTpoHHbld // Jlaub : smexkTpoHHO-OuOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/187793.

3. Okyses, JI. 5. COopHuK 3a1au mo BeIciIed anredpe : yuebHoe mocobue / JI. .
Oxkynes. — 2-¢ uza.,crep. — Cankr-IlerepOypr : Jlansb, 2022. — 192 ¢. — ISBN 978-5-8114-0900-
6.— Tekcr: onexkrponnsii / Jlanp : 3nekTpoHHO-OMOnuoreuHas cucrema. — URL:
https://e.lanbook.com/book/210329

4. OkyHnesa, I'. JI. JIuneiinas anreOpa. AHanuTHYECKas reoMeTpus : yueOHoe mocodue
/ T. JI. Okynesa, JI. b. I[lonsmuna, H. B. OBuapoBa. — benropon : BI'TY um. B.I'. [llyxoga,
OBbC ACB, 2020. — 88 c. — Tekcr : anexktponHsli // Llndpooit o6pazoBatensHblilt pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/110191.html.

0) nONOJIHUTENbHAS IUTEpaTypa:

1. Tenbdang 1. M. Anrebpa : yu. oc. (u3a. 5-e, crepeotunnoe) / U.M. I'enbdang, A.
Illens. — M. :®usmataur, 2019. — 144 c.

2. Ulewuna, I'. B. Teopus u npaktuka pemeHus 3agad no aireope. Y.1, Y2 : yueObHoe
nocodbue / I'. B. Ilemna. — 3-e u3n. — MockBa : MOCKOBCKMI IeJarorudyeckuit
rocynapctBeHHbll yHuUBepcurer, 2024. — 106 c. — ISBN 978-5-4263-0350-8. — TekcTt :
anekTpoHHblt // Ludposoii obpazoBarenvHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/145748.html.

3. Kopmues, C. B. O6mas anredpa : yue6Hoe mocobue / C. B. Kopues, I'. I'. IlerpocsH.
— Boponex : BI'TIY, 2021. — 56 c. — ISBN 978-5-00044-857-1. — Tekcr : anekTpoHHbIit // Jlanb
: ANeKTpoHHO-O0nOmmoTeyHas cucrema. — URL: https://e.lanbook.com/book/253400.

4. PsokukoB, B. H. Dnementsl nuneiiHoW anreOpbl. JIMHEHHBIE TPOCTpAHCTBA :
yuebHoe nocobue / B. H. PeoxukoB. — TBepb : TBepckoif rocyqapCTBEHHBIN YHHUBEPCHUTET,
2023. — 105 c. — ISBN 978-5-7609-1823-9. — Tekctr : nsnexkrponssii // Iudposoii
00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. - URL:
https://www.iprbookshop.ru/136334.html

B) UHTEPHET-PECYPCHL:



1. DnexrpoHHo-0nbOaMOTEUHas cuctema «Jlanb» — https://e.lanbook.com.

2. DnexrponHo-omomotevyHas cuctema [IPR SMART — http://www.iprbookshop.ru.
3. OOpa3oBarenbHbIi MaTeMaTHUECKUi callT Exponenta — www.exponenta.ru.

4. ®enepanbHBIN MOPTAT POCCHICKOTO 00pazoBanus — www.edu.ru.

5. Hayunas snextponHast 6nbianorexa — www.elibrary.ru.

4. MeronvKa npenojjaBaHusi MaTeMaTUKU

1. Vpok Martematuku B 1Kkoje. OCHOBHBbIE TpeOOBaHUS K IPOBEJECHHUIO YPOKOB
Pa3IMYHbIX TUIIOB.

2. Metoasl 00yueHUs MaTeMaTHKE.

3. Omnpezenennsi B IIKOJBHOM Kypce MaTeMaTuku. Bunbl ompenenenuii. Metoauka
(bopMHpOBaHUS MAaTEMAaTHUECKUX OHATHH.

4. TeopeMbl B IIKOJIBHOM Kypce MaTeMaTUKU. MeToibl 10Ka3aTelbCTBa.

5. OcHoBHBIE JTambl paboOTBl C TeopeMon. MeToauka OOy4YeHHUs Yydaluxcs
JI0Ka3aTelIbCTBY TEOPEM.

6. KoHTposb 1 y4eT 3HaHul, yMEHUI U HABBIKOB yYalllUXCs 110 MaTeMaTHKE.

7. IlponieneBTrKa o0yueHus anredpe U reoMeTpuu B 5—6 Kiiaccax.

8. Pa3BuTHE NOHATHUS YUCIIA B Kypce alnreOpbl CpeHeN MIKOJIbI.

9. MeToauka n3y4eHus ypaBHEHUN U UX CUCTEM B Kypce alnreOpbl CpeJHEH MIKOJIbI.

10. Mertoauka M3y4eHHs HEPAaBEHCTB C OIHOW INEPEMEHHOM M HMX CHUCTEM B Kypce
anreOpsl CPEHEH MIKOJIBI.

11. ®opmupoBaHue NOHATHS (QYHKIIUH B Kypce anre0pbl CpeIHEeH HIKOJIbI.

12. Meroauka u3y4eHus TPEyrojJbHUKOB B KypCce F€OMETPUM CPEIHEN IIKOJIBI.

13. Meronuka u3y4yeHus: MHOTOYTOJIBHUKOB B Kypce€ N€OMETPUU CPEAHEN IIKOJIBI.

14. Meroauka u3y4eHHs! OKPYKHOCTH U Kpyra B Kypce T€OMETPUN CPEIHEN IIKOJIbI.

15. Metoauka u3ydeHuss TPUrOHOMETPUN B Kypce MaTEMaTUKU CPEIHEN IIKOJIBI.

16. Meroauka u3y4yeHHUs] 3JEMEHTOB MaTEeMaTUYECKOTO aHajdu3a B Kypce MaTeMaTUKH
CpeaHeN IKOJIBI.

17. Meroavka n3y4eHus NapaJjIeIbHOCTH B IIPOCTPAHCTBE.

18. Metoanka n3ydeHus NEpIEHIUKYIIPHOCTH B IIPOCTPAHCTBE.

19. Meroanka n3yuyeHuss MHOTOTPaHHUKOB B Kypce MaT€MaTUKH CPEIHEN MIKOJIBI.

20. MeTtoavka u3ydeHus TeJl BpallleHUs B Kypce MaTEMaTUKU CPEIHEN IIKOJIBI.

21. Meroauka u3y4eHus: KOOPAUHAT B Kypce MaTEMaTUKU CPEAHEN IIKOIIbI.

22. Meroauka u3y4eHus: BEKTOPOB B Kypce T€OMETPUU CPEIHEN IIKOJIBI.

23. OCHOBHbIE TEXHOJIOTUN O0yYEHUSI MaTEMAaTUKeE.

24. MoniepHU3aLus TPaJAUUOHHBIX TEXHOJIIOTUI 00y4YeHUs: CYTh, IPUHIUIIBI, METOIBI.

25. TexHOJIOTHSI HA OCHOBE TIOJIHOT'O YCBOSHUSI MaTepHaa.

26. AKTHBHBIE U MHTEPAKTUBHBIE TEXHOJIOTMU 00yUeHHs MaTeMaTHKe.

27. TexHoMIOrMM MOJIYJLHOTO O0OYUYEHHS] MAaTEMATHKE B CTAPILIUX KJIaccax.

28. UrpoBble TEXHOJIOTUU MPU O0YYEHUH MaTEMAaTHUKE IIKOJIbHUKOB.

29. TexHomoruu nMpoOIEMHO-Pa3BUBAIOIIETO OOYICHHS MaTEMATHKE.

30. TexHomorust 00y4eHus: MaTeMaTHKe Ha OCHOBE JIeATEIbHOCTHOTO OIX0/1a.

31. TexHonmoruu 3HAKOBO-KOHTEKCTHOTO OOy4eHHs B MPOPWIBHOM 00y4eHHH
MaTeMaTHKeE.

32. Ucnonb3oBaHue TEOpUM YKpyNHeHus Aupaktuueckux enunuy (YE) npu
00y4eHUH MaTeMaTHKe.

33. Horas nun(opmMaIrimoHHO-KOMMYHHUKAITMOHHAsE 00pa3oBaTeibHasl cpefa.

Y4ueOHO-MEeTOANIECKOE U MPOTPaMMHO-UH(POPMAITMOHHOE 00eCTIEeYCHUE TUCIIUTUTHHBI
a) OCHOBHAas JIuTepaTypa:
1. Cadonona, B. IO. IIpakTukym mo MeTOAMKE MpErofaBaHUs MATEeMAaTHKHU : y4eOHOE
nocobue / B. FO. Cadonosa, O. FO. I'myxoBa. — KemepoBo : KemI'V, 2012. — 95 c. — Tekcr :


http://www.iprbookshop.ru/

AJIEKTPOHHBIN // Jlanp : 3JIEKTPOHHO-0MOIHOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/44385 (nata o6pamenus: 20.11.2023).

2. Ckada, E. . Metoauka oOydeHus MaTeMaTHKe: 3BpHUCTHYECKUN moaxon. OOrmas
Meroauka : yaeoHoe rmocodbue / E. U. Ckada. — Jlonenk : JlonHY, 2020. — 440 c. — Tekcr :
ANEKTPOHHBIH // Jlanb : ANEKTPOHHO-ONOIMOTeYHAS cUcCTeMa. — URL:
https://e.lanbook.com/book/179960 (mara obpamenus: 23.11.2023).

3. KyuyrypoBa, H.JI. VHTeHCHBHBI Kypc o0Omeld METOIUKH TIPEroIaBaHus
MaTeMaTUKu [DJIEeKTpOHHBIN pecypc]: yueOHoe mocobue / Kyuyryposa H.Jl. — Dnektpow.
TEKCTOBbIE JaHHbIE. — M.: MOCKOBCKMHI IE€Jaroru4ecKuii rocyJapCTBEHHBIA YHUBEPCUTET,
2024. — 152 c. — Pexxum pocryna: https://ipr-smart.ru/145794 (nara obpamenus: 24.11.2023)

4. ErynoBa, M. B. Meroauueckas NOATrOTOBKA Yy4YWTENsl MAaTEeMAaTUKH B BBICHIEM
neJarornyeckoM oOpa3oBaHUM: 3a/laHus  JJIs  CaMOCTOSATENIbHOM paboThl : y4yeOHO-
Metonudeckoe mocodbue / M. B. Erymoga, H. [I. KyuyrypoBa. — Mocksa : MIIT'Y, 2016. — 84 c.
— ISBN 978-5-4263-0373-7. — TekcT : 31eKTpOoHHBI // JlaHb : 31eKTpOHHO-OMONIHOTeUHas
cucrema. — URL: https://e.lanbook.com/book/106085 (mara obpamenus: 23.11.2023).

0) nomoNMHUTEIbHAS IUTEpaTypa:

1. JIMOaKTHKO-METOANYECKHE OCHOBBI CMEIIAHHOTO OOYYEHHs MaTeMaTHUKE B IIKOJIE :
moHorpadus / B. A. Janunrep, M. B. lep6ym, P. FO. Koctrouenko [u ap.]. — Omck : OMI'TIY,
2021. — 244 c. — ISBN 978-5-8268-2316-3. — TekcT : 3neKTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubnmoreuynast cucrtema. — URL: https://e.lanbook.com/book/288278 (mata oOpamienus:
13.11.2023).

2. l'anamoma, O.X. IlpakTUKyMm MO TEOpUM W METOAMKE OOy4YeHHUS MaTeMaTUKE B
cpenHell mkone [DnekTpoHHbIid pecypce] / [ansmoBa 3.X. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
HaGepexnsie  Yennbl:  HaOepe)XHOUENTHMHCKHII  TOCYIapCTBEHHBIH  MeIaroru4yecKuii
yauBepcuret, 2008. — 51 ¢. — Pexxum nmocryna: https://ipr-smart.ru/64636 (nara oOpameHus:
14.11.2023).

B) HTEepHeT-pecypcehl:

1. DnextpoHHO-OMONMMoTeyHast cuctema «Jlawb» : [caliT]. — Pexum gocryma:
https://e.lanbook.com

2. DnexktpoHHo-0nOMMoTeyHast cucrema «IPR SMART» : [caiit]. — Pexum pocryna:
https://www.iprbookshop.ru.

3. ®enpepanbHBIl MOpTAl poccuiickoro oOpazoBaHus : [caift]. — Pexum npocryna:
www.edu.ru.

4. Hay4uHas snekTpoHHast OubnuoTeka : [caifT]. — Pexxum gocryma: www.elibrary.ru.

4.2, cDOpMEl MMPOBCACHUA U KPUTCPHUU OLCHUBAHUSA KOMIIJICKCHOT'O KBaJ'II/ICI)I/IKaI_II/IOHHOFO
OK3aMCHa
KomniekcHbIN KBaJII/I(I)I/IKaI_II/IOHHHﬁ 9K3aMCH IPOBOAUTCH B MMMCbMEHHOU (bopMe.

O0paszel PK3aMEeHAIIMOHHOTO OMIeTa

MUWHHUCTEPCTBO NPOCBEIIEHUS
POCCUINCKOM ®EJEPALINN

OEJAEPAJIBHOE
IFOCYJAPCTBEHHOE BIO/I’KETHOE
OBPA3OBATEJIBHOE YYPEXJAEHUE BbICIHIEI'O OBPA3OBAHUS
«JIYTAHCKHUM I'OCYJIAPCTBEHHBIN NEJATOr'HMYECKHIA YHUBEPCUTET»
(®PI'bOY BO «JIT'T1Y»)

3K3AMEHAILIMOHHBIN BUJIET Ne



Hanpasnenue noaroroku: 01.03.01 MaremaTtuka

[Tpodwuis noaroroBku: MaremaTuueckue U HUQPPOBBIE TEXHOIOTUU B 00pa30BaHUU
dhopma oOyueHus: ouHas

KBaJMpHUKAIM: OaKaiaBp

1. Ilpuznaku Komm u Jlamambepa CXOIUMOCTH TIOJIOKUTEIBHBIX pPsioB. VHTErpaabHbBII

IIpHU3HAK CXOJAUMOCTH ITOJIOKHUTCIBHBIX PAJAOB U €0 IIPUMCHCHUC.

>
HccnenoBars YUCIOBOM psj n=2 nInn ya cxomumocts.

2. MeToa uCKIIIOYeHU NepeMeHHbIX ['aycca.

3x,+4x,+ x;=5
— X, +2x,+3x;=5
. 5x, —x, =2x,=5
Pemuth cucremy ypaBHeHuii Metosiom ["aycca .
3. CnocoOnl 3a1aHus INIOCKOCTH.

CocTaBUTh ypaBHEHHME IUIOCKOCTH, KOTOpas MPOXOJUT dYepe3 TOUKY
MapajyIeabHO ABYM MPSAMBIM x =7 —2t,y=4+t,z=1-3t n x=6,y=5t,z=—1+t¢.
4. AKTYBHBIC U UHTEPAKTUBHBIC TEXHOJIOTUHN O0yUEHUS MAaTEMATHKE.

X7 +x X7 +x _
OdopmMuTh peleHrne TT0Ka3aTeIbHOTO YPAaBHEHHUS 9 -3 —72=0,

Y cTaHaBIMBAKOTCA CAEAYIOMIME KPUTEPUH OLIEHKH 3HAHUM BBITYCKHUKOB:

M =(0,1,5)

YeTslpexOaibHas
CUCTEMa OIICHUBaHUS

100-
OaytpHAs
[IKaJIa

byksennas mkana, coorsercrByromas 100-
OayIbHOM IIKaJe

OTJIMYHO

90-100 %

A — OIIEHKa «OTJINYHO)» CTaBUTCS 3a OTBET, B
KOTOpPOM  pacKpbIBalOTCSI  BCE  BOIIPOCHI,
BKJIIOUEHHBIE B  IpPOrpammy,  JIOTUYECKHU
IIPaBWJIBHO TIOCTPOEH OTBET, BCE TEOPEMBI C
MOJIHBIMM ~ JIOKAQ3aTeJIbCTBAMHU, BCE IOHSATHS
U3JIO)KEHBl € Pa3JMYHBIX  METOAMYECKHX
o/1xo10B. Bece mpakTrueckue 3a1aHus pemieHbl
BEPHO.

XOPpOLIO

83-89 %

B — omeHka «xopoio» cTaBUTCS 3a OTBET, B
KOTOPOM H3JI0KEHBI BCE NOHSTHS, BKIFOUEHHbIE
B IIPOrpaMMy, JIOTHYECKH MPaBUIBHO MOCTPOEH
OTBET, NPUBOJAATCS (OPMYIUPOBKH TEOpEM U
BBIBOABI (OPMYJ, BXOISAIIMX B OWJICTHBIN
BOIIPOC, HO B JIOKAa3aTEJIbCTBAX U BBIBOJAX €CTh
HeOoIbIINe OILINOKHU. B pelieHnn
MPaKTUYECKHUX 3a/IaHU UMEIOTCSI HETOUHOCTH.

XOpOLIO

75-82 %

C — olleHKa «XOpOIII0» CTABUTCA 3a OTBET, B
KOTOPOM H3JIOKEHBI BCE TTOHSITHSI, BKIIFOUYCHHBIC
B IIPOrpaMMy, JIOTHYECKH MPaBUIHHO MOCTPOSH
OTBET, MPHUBOAATCS (POPMYTUPOBKH TEOPEM H
BBIBOJBI  ()OPMYJI, BXOMASIIUX B OWJIETHBIN
BOIIPOC, HO B JIOKA3aTEJIbCTBAX M BHIBOJIAX €CTh




OILIINOKH.

D — OueHka «yaOBJIETBOPUTEIBHO» CTaBUTCS
3a OTBET, B KOTOPOM H3JIararoTcs BCE MOHSATHS
0 TMporpaMme, MTPHUBOIATCS (OPMYITUPOBKU
TeopeM 0Oe3 [0Ka3aTeslbCTB, (OpMyasl Oe3
BbIBOJIa. B pemieHnn npakTUYEeCKUX 3aJaHui
MMEIOTCS OIIMOKHU.

YAOBJIETBOPUTEIBLHO 63-74 %

E — Ouenka «ya0BJI€TBOPUTENBHO» CTABUTCS 3a
OTBET, B KOTOPOM H3JIaraloTCsl BCE MOHATHUSA I10
nporpamMme, — OpHUBOJATCS  (OPMYIUPOBKHU
TeopeM 0e3 J0Ka3aTeslbCTB, (OpMyasl O3
BbIBOJIA. B pemieHnn NpakTUYECKUX 3aJaHui
MMEIOTCS CYIIECTBEHHbIE OIIMOKHU.

YIOBJIETBOPUTEIHHO 50-62 %

FX -~ Ounenka «HEYIOBIECTBOPUTEILHO
CTaBUTCS 3a OTBET, B KOTOPOM H3JIararoTcs
BXOJISIIIIME B IPOrPaMMy TOHSTHS C OIIMOKaMH,
HET JI0Ka3aTelnbCTB TeopeM. DopMyTupOBKH
TeopeM ¢ ommrOKaMu, GOpPMYIIbI ¢ HETOYETaAMH.
OTCyTCTBYET pelieHNe NPAKTUYECKUX 3aJaHUM.

HEY/0BJIETBOPUTEIBHO 21-49 %

F — OueHka «Heyn0BIETBOPUTEIBHO» CTAaBUTCS
3a OTBET, B KOTOPOM H3JIararoTcsi BXOJAIINE B
HEYOBJIETBOPUTEIBHO 0-20 % [IpOrpaMMy MOHATUSL C TPpyObIMU OLIMOKaMH,
HEeT (OPMYJIMPOBOK U JOKA3aTEIbCTB TEOPEM.
OTCyTCTBYET pellleHue NPAaKTUYECKUX 3a/1aHUH.

5. BeinmyckHasi KBaJu(pukaumoHHas padora

5.1 Llenu 1 3a1a4M BBIMTYCKHON KBaTU(UKALMOHHONW PabOTHI

OaHUM U3 BUIOB IrOCYAApCTBEHHBIX WUTOTOBBIX HCIBITAHUM SIBISIETCA BBIIIOJIHEHUE U
3alIMTa BBIMYCKHOM KBanudukaunoHHoi pabotbl (BKP), kotopast sBisercst o06s3aTernbHON
cocrapisitonieit I'MA. BKP sBngercs kBanuuKalMOHHBIM HCCIIEIOBAaHUEM BBIITYCKHUKA
HanpaBieHuss noaroroBku  01.03.01 Maremaruka, oTpakaromiuM CHOPMHUPOBAHHOCTh
KOMIIETCHIIMM,  YCTaHOBJIIEHHBIX B  KadecTBe  pe3ynbTaTa  OCBOEHHS  OCHOBHOMU
npodeccuoHanbHOM 00pa3oBarenbHOM MporpamMMbl. Ha ocHoBanuu 3amutel BKP npu ycinosun
yCHemHON  crauu  O0yyaroumumcsi  KOMIUIEKCHOTO  KBJIM(UKAIMOHHOTO  3K3aMeHa
I'ocynmapcTBeHHass DK3aMEHAllMOHHAsT KOMMCCHSI BBIHOCUT PEIIEHHE O MPHUCYXICHUU
kBaynukanyuu OakanaBp 1o HampasiaeHuto noarotroBku 01.03.01 Matemaruka u o Bblnaye
JMIJIOMA O BhICHIEM 00pa30BaHUM U KBAJTH(PHUKAIMU TOCYAAPCTBEHHOr0 00pasiia.

Beimycknast kBanugukanuoHHas paldoTa SBISIETCS CAMOCTOATEIbHBIM 3aKOHUYEHHBIM
HAyYHO-TIPAKTHYECKUM HCCIIEIOBAaHHEM, KOTOPOE MO3BOJIIET YCTAHOBUThH KBATU(UKAIIIOHHBIN
YpOBEHb 3HAHWW, YMEHHUW U HaBBIKOB BBITYCKHUKA, JEMOHCTPUPYET €ro YpOBEHb
MOJITOTOBJICHHOCTH K CAMOCTOSITENIbHON PO(eCCHOHATBHOM eI TETbHOCTH.

[lenb BBIMYCKHOM KBaIM(PHUKAIIMOHHON pabOThl — YIUIyOJieHHe, pacliupeHue |
3aKperuieHue MPHOOPETEeHHBIX B Ipolecce OOyueHHUs] TEOPEeTHUECKUX 3HAHUM CTyIEeHTaMH,
oOyvaroruxcsi o HampasieHuto noarotoBkud 01.03.01 Maremaruka; BBISIBICHHE CTEIEHU
TOTOBHOCTHU CTYJEHTOB K CAMOCTOSITEIbHOMY PEIICHUIO KOHKPETHBIX PUKIIAIHBIX 3a/1a4.

3amayamMu BBITYCKHOW KBaJIM(DUKAIIMOHHOM pabOThI SBISIOTCSA:

— TeopeTHueckoe o0ocHoBaHue n30paHHoi TeMbl BKP;

— pa3BUTHE HaBBIKOB CaMOCTOSITENIbHON pabOThl, MOJIYYEHHBIX B MEpUoj OOyudeHus,
IIPOBEJIEHUS HAYYHOI'O UCCIIEIOBaHMS 110 TEME;

— 3aKpeIUIeHHE, pacIIMpeHHe U HCIOJb30BaHUE IPEIMETHO-IPOPECCHOHATBHBIX
3HaHUW, YMEHUH U HAaBBIKOB;

— 3aKpeIUICHWE YMEHMH CHUCTEMAaTH3UpOBAaTh M aHAJIW3UPOBATh JHUTEpaTypHBIC



MaTepHalibl, COOCTBEHHOE MCCIIEOBAaHUE W ONPENENATh IMyTH HCIOJIb30BaHHUA B HAyKe H
IIPaKTHUKE;

— 000011IeHIe KOMIUIEKCA 3HAaHUM, TTOJTyYeHHBIX 32 BpeMsl O0yUeHHsI B YHUBEPCHUTETE.

BeinyckHast kBanmpukamonHas paboTa JoJKHa:

— HOCUTh TIOMCKOBBIH XapakTep, COJepkKaTb OOILIETEOPETHUECKUE TOJO0KCHUS,
aKTyalbHble MH(POPMALIMOHHbIE U CTATHCTUYECKHUE JaHHbIE, 0a3upoBaThcsi Ha JEHCTBYIOLIUX
HOPMAaTUBHO-IIPABOBBIX aKTax;

— UMETb NIPAKTUYECKYIO HAIPABICHHOCTh B COOTBETCTBUH C HAIIPABJICHUEM IIOATOTOBKU
01.03.01 MaTemaruka,;

— OTBeYaThb TPeOOBAaHUAM JIOTUMHOTO W  YETKOTO M3JIOKEHHs  MaTepuana,
JI0Ka3aTeIbHOCTH U JOCTOBEPHOCTH (PaKTOB, MOCIEIOBATEIBHOTO HM3JI0KEHUS WH(pOpMAINH,
BHYTPEHHET0 €IMHCTBA U COINIACOBAaHHOCTU MaTEpUAIa;

— OTpaXkaTb YMEHHE 00YYarOIIErocs MOJIb30BaThCsl pallMOHAIbHBIMU IPUEMaMHU MTOUCKA,
otbopa, 00pabOTKU U CUCTEMATU3AIMU HH(HOPMAIIHH;

— OTpaXkaTb aKTyaJlbHOCTh BBIOPAaHHOW TEMBI, €€ TCOPETUYECKYI0 M TPAKTHYECKYIO
3HaYMMOCTb, IOCTATOYHYIO Pa3pabOTaHHOCTb;

— COJIepKaTh COBOKYITHOCTh apr'yMEHTUPOBAHHBIX [1OJIOKEHUN U BHIBOJIOB;

— OBITH MPABUIILHO OOPMIICHHOM.

5.2. TpeGoBaHus K coaepkaHuto, 00bEMyY u crpyktype BKP

ITpu noaroroBke BKP cnenyer pykoBoxctBoBarbes [losnoxkeHneM O BBITYCKHON
KBaTM(HUKAIIMOHHONH  paboTe  OoOydJalommMxcsi 1O  OCHOBHBIM  MPO(ECcCHOHATBHBIM
o0pa3oBaTeNbHbIM IporpaMMamM OakaiaaBpuara.

Crpykrypa BKP Bxitouaer: TUTYJIBHBIN JIUCT, OTJ1aBJI€HNE, BBEIEHUE, OCHOBHYIO 4acTb
C pa30MBKOM Ha pa3zienbl U MOoApa3esbl, 3aKJI0UYEHUE, CIIMCOK UCII0Ib30BaHHOM TUTEpaTyphl U
nctoyHukoB. Ilpu HeoOxomumoctn B BKP Moryr ObITh BKIIOUEHBI JIOMOJHUTEIbHBIE
MaTepHabl, 0hOpMIICHHBIE B BU/IE€ IPUIOKECHHUS.

BKP nomxHa oTBeuaTh ClIEAYIOIUM OCHOBHBIM TPEOOBAHUSM :

— OTpa)kaThb HOBHU3HY M aKTYyalbHOCTb pacCMaTpUBaeMON MPOOIJIEMBbI, €€ TEOPETHUECKUX
U IPAKTHUYECKUX aCIIEKTOB;

— cojiep KaTh HAY4HBIH anmapat uccieloBaHus (onpeaeseHne ero o0beKTa 1 mpeamera,
(hOopMyJIMPOBKY LIEIH U 3a/1a4, TEOPETUUECKON U MPAKTHUECKON 3HAUMMOCTH paboThl);

— 0a3upoBaTbcs Ha OOLIMX U CIIEIUATBHBIX METO/aX UCCIEI0BaHMs, TAKUX, KaKk cOop U
00o0011IeHe UHPOpMAIMK, aHAIU3, CUHTE3, 000011eHNe, cucTeMaTH3alus, CTPYKTypUpOBaHue
uap.;

— CcoJep’kaThb aHallu3 HCCIEeyeMOM MpoOJIeMbl; MPOBEPKY M YTOUYHEHHE HAy4dHO
MIPUHATHIX MTOJIOKECHUH;

— XapaKTepU30BaThCs BHYTpPEHHEN LIEIIOCTHOCTBIO, JIOTUYHOCTHIO U
apryMEHTHPOBAHHOCTBIO U3JI0KEHUS MAaTEPUIIA;

— OTpaXkaTh MPOLECC U PE3YJIbTAThl CAMOCTOSTEIILHOIO HAYYHOT'O UCCIIEIOBAHUS;

— coaepKaTb NPAaKTHMUECKHE PEKOMEHAAUMHM M NPEUIOKEHUS IO IPUMEHEHUIO
MI0JIOKEHU U BBIBOJIOB MCCIIEI0BaHUs, MX 000CHOBaHUE.

B BKP BelgepxuBaercs  ciefymoomias — JOTMKO-KOMIIO3MIIMOHHAs — CTPYKTypa
UCCIIETOBAHMUS:

- nepBblif (TUTynbHBIH) TucT BKP otpakaer nndopmaruio o0 YHuBEpcuTeTe, aBTOpeE,
HaMMEHOBAHMM HaIPaBJICHUS [TOJATOTOBKU, HAYYHOM PYKOBOJAMTENE U IPYTHe CBEICHUS.

- Ha BropoMm Jnucre BKP pasmemaercs «OrnaBneHue», ¢ yKa3aHHMEM HOMEPOB
CTpaHUIl, C KOTOPbIX HAUMHAETCS KaXAbIN pa3/iel v MoapasJien;

- CIIMCOK COKpamleHHi (momaercss MpH HEOoOXOAMMOCTH) TMpeJCTaBlseT co0oit
MepevYeHb HWCIOJIb30BaHHBIX B paboTe abOpeBHMATyp W COKpAIIEHWHA C UX TOJTHOU
pacgpoBKoii B andaBUTHOM HOPSIIKE;

- BO BBEICHMM PACKPBIBAIOTCS: AKTYaJIbHOCTh TEMBI, LIEJb U 3a7a4d HCCIEIOBAHHS,
CTENEHb OCBEIEHUS TEMBl B JIMTEPATYPE C YKAa3aHHMEM YUEHBIX M MX OCHOBHBIX Hay4YHBIX



UCCIIeIOBAaHM; HOpMaTHBHas 0a3a; OMHCAHUE HCIOJIb30BAHHBIX METO/OB HMCCIEIOBAHUS U
00pabOTKH NaHHBIX, MPAKTHYECKas M TEOpETUYECKas 3HAUYMMOCTh paboThl; cTpykTypa BKP
(oObeM BBeneHUS 10 5 CTpaHUN);

- OCHOBHYIO YacTh HEOOXOAMMO paclpenessaTh MO pa3ieiaM M IMojpasjesiaM B
COOTBETCTBUM C IOCTaBJIEHHBIMU 3agadyaMu. ConepikaHue pas/ieioB U IOJPA3/AEIOB TOJIAKHO
OTBeUaTh MX HA3BaHUSM, packpbiBaTh cojepxanue BKP, 3akmiouats B ceOe cpaBHUTEIbHBIN
aHaJIn3, IOCTAaHOBKY IIPO0JIEM U 00OCHOBaHHbBIE MPEAIOKEHUS 110 UX pa3pelieHuo. B nepsom
pasfenie OCBEIIAIOTCS OCHOBHBIE KOHLENTYyalbHble TEOPETHUECKHE IOJOXKEHHS, HM3J1aracTcs
CYIIHOCTb HMCCIIEyeMOW MpOOJIEMBI, PACCMAaTPUBAIOTCS PA3IMUYHBIC MOJIXOABI K €€ PEUICHHUIO,
JaeTcs WX KpUTHYecKas oIleHka. Bropolt paszmen u  tpetuit (mpu HEO0OXOAMMOCTH),
MIOCBSIIAIOTCS] IPAKTUYECKUM aclleKTaM PELIeHUs ncciaeayeMoi npobiaemsl. B KoHIe Kax10ro
roipa3/ielia moABOASATCS UTOTH, B KOHIIE Ka)KIOTO pa3fielia AeNaloTCsl BHIBOIBI.

Pexomenayemast ctpykrypa BKP — 2-3 pasnena ¢ 2-3 moapaszzenamMu B KaxaoM;
3aKJII0UYEHHE, B KOTOPOM YKAa3bIBAETCS CTENEHb JOCTHIKECHHS LIeJTU M PEHICHHs MTOCTaBICHHBIX
3amad, (OPMYIUPYIOTCS OCHOBHBIC BBIBOJBI IO pe3yibrataM pabotel Hax temoi BKP;
OTMEYaeTCsl WX TEeOpeTHYecKass M MPAKTUYECKash 3HAYUMOCTb, BO3MOXKHOCTh BHEAPEHUS
pe3yabTaTOB PabOThI; HAMEYAIOTCS MEPCIIEKTUBBI TATBHEHIIET0 UCCIIe0BaHus pobaemMbl. B
3aKJIIOYEHUU JIOJDKHBI OBITh TOMEIICHBI OCHOBHBIE BBIBOJBI IO TEOPUH BOMpOCa, IO
[IPOBEICHHOMY AaHAJM3y W BCEM IPEINOJaraéMblM HaIlpaBIECHUSAM COBEPLUICHCTBOBAHUS
paboTsl 1o npobieme ¢ OIEHKOUM UX 3(PPEKTUBHOCTU MO KOHKPETHOMY OOBEKTY UCCIIEIOBAHUS.
O0beM 3aKIIIOUEeHHS T0TDKEH COCTaBIISATh 10 3-X CTPAHUIL,

- OubnmorpadUuecKrii CIMCOK — COCTaBHAas 4acTh OuOIMorpaduyueckoro ammapara,
KOTOPBIA COACPXKUT Oubmmorpaduueckoe OMUCAaHUE MCIOJb30BAaHHBIX HCTOYHUKOB W
MOMEIIAeTCsl B KOHIIE KBATM(PHUKAIMOHHON paboThl. PekoMeHyloTCs cileayroe BapuaHThI
3arjaBusl CIHUCKA: «CIHCOK MCIOJIb30BaHHOM JIMTEPATYpPbI», «CIHMCOK HCIOJIb30BAaHHBIX
HUCTOYHUKOB U JIUTEpaATyphD», «OubImorpapuueckuii cmmcok», «oubmuorpadus». Cnucok
WCIIOIb30BAaHHON JIMTEPATYPHI JOJDKEH CO/epKaTh He MeHee 40 HAaMMEHOBAaHUMU, B TOM YHCIIE
nopsiaka 15 6ubanorpaguueckux HCTOYHUKOB nocneqHux 5—10 set u3aanus, opopMIIeHHBIH B
cootBercTBUM C TpeboBanusmu ['OCT P 7.0.100-2018 «bubnmorpaduueckas 3amuch.
bubnuorpaduueckoe onucanue. O6mmue TpeGoOBaHMS U MPaBUIIa COCTABICHUS;

- MPWIOXKEHHS BKIIOYAIOT MaTepuajabl MEPBUYHBIX OSMIUPUYECKUX  JIAHHBIX,
pe3yabTaThl UX CTATUCTHYECKONW 00pabOTKH, MPEICTaBICHHbIE B BUE TPOEKTOB MIIM 00pa31ioB
JOKYMEHTOB, MAaTe€pHalloOB NPAKTHUKH, WHCTPYKIMM W METOJIMKH, CTaTUCTUYECKUX H
COLIMOJIOTHUECKUX aHaJIM30B M 0030poB, Tabiuil, rpaduKoB, cXeM, pUCYHKOB, WILIFOCTpaUi
BCIIOMOTaTENIbHOTO XapakTepa u T.1. [IpunokeHns HyMepyroTcst apabCKUMH UPpaMu.

OO6BEM OCHOBHOTO TeKCTa OakaaBpckoi paboTsl coctaBisieT 40—-60 crpanuu. B Hero
HE BXOJAT MPHJIOKEHUS, CIIUCOK MCIOJIb30BaHHOM JTUTEpaTyphl U UCTOYHMKOB. WuttocTpanuu
U TaONUIBl, PACHOJOXKEHHbIE Ha OT/AEIbHBIX JHMCTaX, HO HE 3aHHMAIOIIME LEJNbIH JIHCT,
BKJIIOYAIOT B OONIYI0 HyMmepanuio cTpaHull. Homepa cTpaHull Ha THUTYJIBHOM JIUCTE H
OTJIABJIEHUU HE MPOCTABIISAIOTCA.

Texct BKP BrinonHsieTcs Ha cTaHIapTHBIX JUCTax Oenoil Oymaru ¢opmara A4, Kerib
14, mpudt Times New Roman, MexxcTpounslii nHTepBan 1,5; mumpuHa mnoseit: BepxHee 2 cM,
neBoe 3 cm, mpaBoe 1 cm, HKHee 2 cM; ab3aunblii orctyn 1,25. Hymepamus crpanui
MPOU3BOAUTCS BBepXy cmopaBa. CTpaHMLBI CleAyeT HyMepoBaTh apaOCKuMHU Ludppamu,
co0Jro/1ast CKBO3HYIO HYMEpAIIUIO 10 TEKCTY paboThl. TeKCT rmeuaTaeTcsi 6€3 mepeHOCOB.

5.3. [lopsinoK MOATOTOBKYM BBIMTYCKHOW KBaJTU(UKAIIMOHHON pabOThl M MpeICTaBICHUS
ee K Mpe3alluTe U 3aluTe

C nensio moaroroBku BKP oOydaromuecs mpoxXoasT NPeIIUITIOMHYIO HPAKTHKY.
[Topsanox mpoxoxkaeHus NpeJAUIIOMHON MPaKTUKH ompeneneH B «llojokeHuu o mpakThke
00y4aroImuxcs, OCBaUBAIOLINX OCHOBHBIE MPO(ECCHOHATIBHBIE 00pa3oBaTeIbHbIE MTPOTPAMMBI
BoIciiero oopaszoBanusi B PI'bOY BO «WJIT'TIV ».

[ToaroroBnennass k 3ammre pykornuck BKP  nmomkna ObITh mpencTtaBiieHa JUIs



OOCY)XJIEHHsI Ha BBIMYCKAIOIIyI0 Kadeapy He MO3AHEe, YeM 3a MECAIl 10 YCTaHOBJIEHHOTO
cpoka 3amuTbl. He MeHee, yeM 3a nBe Heaenu a0 Hadana ['MA, cTyneHTy Ha3Hayaercs
npenzamura. Hayunslii pykoBoauTens oOpMIIsIET OT3bIB, B KOTOPOM PEKOMEHAYET WM HE
pekomenayer BKP k nmonmycky kK mpeasamure W 3amure. Pe3ynabTarhl MpeaBapUTEIbHOMN
3alIUThl, 3aMevyaHus U npennoxenus no BKP, Bkiarouas pekoMeHIanuu O IMPEACTaBICHUU
paboTel K 3amuTe, (QUKCUPYIOTCS B MPOTOKOJIE 3acelaHusi KOMHCCHM U YYUTBHIBAIOTCS
o0yJaromumMmcsi MpH MOArOTOBKE paboThl K 3amute. [locne mpoBeneHus npenBapUTEIbHOM
3aIUTHl 3aBEAYIOIMUNA BBITyCKaromen kadenpoit obecreunBaer HampaBieHue BKP Ha
peuensupoBanue. [1o pesynpraram npeasamnTel, Ha ocHoBaHUM paccMmoTpeHuss BKP, or3piBa
HAy4YHOTO PYKOBOJMTENS 3aBEAYIOIINI BhITyCKaromel kadeaphl JaeT 3aKII0UeHUE O I0IMyCKe
pabotbl k 3amure Ha 3aceganun ['OK, nmemas o0 3TOM COOTBETCTBYIOLIYIO 3aluCh Ha
TUTYJIBHOM JIUCTE.

[IpommTast m mokpeiTas TBepaoil obnoxkoir BKP moamuceiBaetcs oOywarommmcs,
Hay4YHbIM pPYKOBOJMTEIEM M BMECTE€ C NPWIOKEHHBIMU K HEW OT3bIBOM HAay4HOIO
pyKoBOAUTENSA, peueH3uer, 3ekTpoHHbIM HocuTeneM (CD-R wmmun CD-RW  nguck  ans
XpaHeHus1) cAaeTcs Ha BbImycKaromyr kKadernpy cekperapio [DK. Beimycknbie
KBaJIM(UKAIIMOHHBIE Pa0OTHl B TOTOBOM BHUjJE TpeacTaBisiorcs B Hayunyio Oubimoreky
VYHuBepcurera sl MOCIEAYIOUIETO Pa3MEIIECHUsI €€ 3JIEKTPOHHOM BEPCUU B 3JIEKTPOHHOU
OubnMMoTeyHol cucteme By3a. PaOOTHHKHM OMONMOTEKH AETAI0T OTMETKY O HpPeAOCTaBICHUH
anekTpoHHoro Bapuanta BKP Ha mepBoM (TuTynpHOM) nucre. 3aBeayrouiuii kadenpoin Ha
OCHOBAaHMU IPEA3ALIUThl U MPEACTABICHHBIX MAaTepUaoB pemaer Bonpoc o pomycke BKP k
3allUTe, O YEM J€IAeT COOTBETCTBYIOLLYIO HAJIIMCh HAa TUTYJIbHOM JIUCTE.
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K 3ammre BKP nonyckaercs cryzneHT, ycnemHo 3aBepmmBiinid ocsoeHue OITOIT mo
HanpasieHuto noarotoBku 01.03.01 Marematuka, npomeAamui TpeAAUIUIOMHYIO TPAKTUKY U
IIOJIYYMBILIMI yJIOBIETBOPUTEIBHYIO OLIEHKY Ha TOCYJapCTBEHHOM 3K3aMmeHe. O0yuaromuiics,
MOJIYUYMBIIUN  HEYJOBJIETBOPUTEIbHYIO OLIEHKY [0 TOCYJapCTBEHHOMY 3K3aMEHy, He
JIOIMYCKAETCs K 3alIUTEe BBHIMYCKHOW KBaTH(PUKAIIMOHHON pabOThI M MOUICKHUT OTUUCICHUIO W3
YHuBepcurera.

5.4. Kputepuu OLIeHKU BBITYCKHOM KBAJIM(UKAITUOHHON PaOOTHI

OLeHKa «OTJIIMYHO» BBICTABIISIETCS B cityvae, eciin BKP:

-COJIEP>)KUT I'PaMOTHO U3JI0KEHHBIE TEOPETUUECKUE TIOJIOKEHUS;

-HOCHT MPaKTUYECKUI1 UM TBOPUECKUIT XapaKTep;

-OTJIMYAETCS ONPEIETCHHON HOBU3HOM;

- COIACPKUT TPaMOTHO H3JI0KEHHbIE TEOPETUYECKUE TMIOJNIOKEHHUSI W KPUTUYECKUI
pa3dop MPaKTUYECKOTO OMBITA 110 UCCIETYEMOU TEME;

- BBINIOJIHEHA HA OCHOBE M3YYEHHUS IIUPOKOT0 Kpyra Hay4yHO!, Hay4HO-METOJUUYECKON U
VHOM JINTEPATYyPHI;

- XapakTepu3yeTcsi JIOTUYHBIM, IIOCJIEIOBATENbHBIM H3JI0KEHHEM MaTephalia C
COOTBETCTBYIOILIMMHU CaMOCTOSITEJIbHBIMHU BBIBOJAMU;

- IM€EET MOJIOXKUTETIbHbIE OT3hIBBI HAYYHOT'O PYKOBOAMUTENS M PEICH3EHTA;

- UIMEET BBICOKYIO JIOJII0 OPUTMHAIBHOCTH;

- Haanexxammm obpasom  odopmieHa (opdorpadus, aKKypaTHOCTb, MPABHUIBHOCTh
oopMIIeHHSsI CHOCOK, CIIFICKA JIUTEPATYPHI);

-BKP no Bcem sTamnam BBITIOJIHEHA B CPOK.

B mpouecce 3ammuTel paboThl 00yUYaIOMIMKCS MOKA3bIBAET TTyOOKOE 3HAHWE BOIPOCOB
T€MbI, CBOOOJHO OIEpPUpPYeT MJaHHBIMU HCCIEAOBaHUA, BIaJceT MNpodeccHOHAIbHON
TEPMHUHOJIOTHEH, BO BpeMs JOKJIaJa HCIHOJIb3YeT WUIIOCTPATUBHBIN WIH pa3gaTOYHbII
MaTtepuaj, CBOOOJHO OTBEYAeT Ha MOCTaBIEHHBIE BOMPOCHI, AEMOHCTPHUPYET IOCTATOYHBIM
YPOBEHb BJIaJICHUS OPATOPCKON PEUBIO.

OLneHKa «XOpoIIO» BeICTAaBIsIETCS B cinyyae, eciid BKP:

- B LIEJIOM COJEPXHUT TI'PaMOTHO H3JIO)KEHHBIE TEOPETUYECKUE IOJIOKEHUs, HO 0e3
rTyOOKOIro TBOPUECKOro 000CHOBaHMS;

- HOCHT NPaKTUYECKHUI XapaKkTep;

- BBIIOJIHEHA Ha OCHOBE M3YYEHHUS JOCTaTOYHOrO oO0beMa Hay4yHOM, Hay4HO-
METOANYECKON U MHOW JIUTEPATYPBHL;

- XapakTepu3yeTcs JIOTMYHBIM, IIOCJIEOBATEIbHBIM H3JI0KEHUEM MaTepuaia ¢
COOTBETCTBYIOIIMMHU CaMOCTOSITEIbHBIMHU BBIBOJAMH;

- HMMeEeT HEKOTOPbIE HETOYHOCTH MPU OCBELLIEHUHU BOIIPOCOB TEMBI;

- HMEET MOJIOKUTEJIbHbBIE OT3bIBbI HAYUHOTO PYKOBOJUTEISI U PELICH3EHTA;

- HMEET IOCTaTOYHYIO JIOJI0 OPUTMHAIBHOCTH;

- Hammexammm oOpazoM odopmiieHa (opdorpadus, aKKypaTHOCTh, MPaBHIBHOCTH
o(opMIIeHHsI CHOCOK, CITMCKA JIUTEPaTyphl);

- BKP no BceM 3Tanam BBITIOJIHEHA B CPOK.

B xoxe 3amuThl paboThl OOy4aroIIMICS TOKa3bIBA€T 3HAHUE BONPOCOB TEMBI,
ONEpUpPYET NaHHBIMU HCCIEAOBAHUS, OTBEYACT HA IIOCTaBJICHHBIE BOIPOCHI, OJIHAKO J1aeT
HEMOJIHbIE OTBETHI Ha BOIIPOChl wieHoB [ OK.

OrneHka «y0BIETBOPUTEIBHO» BBICTABIISIETCA B CIydasiX, KOrja:

- uccuenyemas npoOjeMa ¢ TOYKU 3PEHHUs] TEOPETHUECKOTO OCBELICHHUS PacKphITa B
OCHOBHOM TIPaBUJIBHO;

- B paboTe HE HCIOJIb30BaH BeChb HEOOXOIMMBIM JUIsl OCBEIEHUS TEMbl Hay4YHBIH
MaTepua;

- 0Oasupyercss Ha MNPAKTUYECKOM MarTepuaie, HO OTJIMYAECTCS IOBEPXHOCTHBIM
aHAJIM30M IPAKTHUYECKOT'0 OTbITA 110 HCCIeAyeMOi mpolieme;

- XapakTepusyercs HEMNOCJIEA0BATEIbHBIM U3JI0KEHUEM MaTepuana u



HEO0OOCHOBAHHBIMU TPEATIOKEHUSIMHU;

- B OT3bIBaX HAy4YHOIO0 pPYKOBOJMTENS W PELEH3EHTa HMEIOTCS 3aMEYaHus [0
COJICpKaHUIO PA0OTHI M MPUMEHEHHBIM METO/1aM HCCIIEeIOBAHNUS;

- HMMEET MAIIYIO JOJIF0 OPUTMHAIBHOCTH.

[Tpu 3ammre BKP oOyuwarommuiicss mposiBIsSieT HEYBEPEHHOCTb, IOKa3bIBACT ci1aboe
3HaHUE BOIPOCOB TEMbI, HE JA€T IMOJHOIO, ApryMEHTUPOBAHHOIO OTBETAa Ha 3aJaHHbIC
BOIIPOCHI.

OneHKa «HEeyAOBIETBOPUTEIBHOY» BBICTABISETCA B CIydasX, KOraa:

- paboTa COAEpPKHUT CYIIECTBEHHBIE TEOPETUYECKHE OIIMOKH WM IMOBEPXHOCTHYIO
apryMEeHTallI0 OCHOBHBIX IOJIOKEHU;

-HE CO/ICP)KUT aHAIM3a MIPAKTUYECKOT0O OIBITA T10 UCCIETyeMOi pobieme;

-HOCUT OTKPOBEHHO KOMIWISITUBHBIN Xapakrep;

-HE UMEET BBIBOJIOB, JIMOO OHU HOCAT JIEKJIapaTHBHBIN XapakTep;

- B OT3bIBAX HAy4YHOI'O PYKOBOJMTENS W PELEH3EHTa HMEKOTCS CYLIECTBEHHbIE
3aMeyaHus;

-HE COAEPKUT OPUTMHAIIBHBIX MOJIOKEHUMN, BEIBOJIOB.

B xoxme 3amuTel paboThl OOywaromuiicst 3aTpyAHSIETCS OTBEYaTb Ha IOCTaBJICHHbIE
BOIPOCHI, MOKa3bIBaeT cia0ble MOBEPXHOCTHBIC 3HAHHS MO HCCIEAYEMOM TeMme, MPU OTBETE
JOTYCKAET CYIIECTBEHHbBIE OIIUOKH.

5.5. O0mwmii MOpsIIOK aneIsIUN Pe3yJIbTaTOB UTOrOB aTTeCTallUU

PesynbTaThl mpoBeNEHHUS TOCYJapCTBEHHBIX ATTECTALIMOHHBIX UCIBITAHUA MOTYT OBITh
o0xasioBanbl oOydaromuMucsa. OOydaromuics AOMKEH JMYHO IMOAATh B ANCIUISIUOHHYIO
KOMHUCCHIO TMHCbMEHHYIO aleUIALHI0 O HapylIeHWH, [0 €ro MHEHHIO0, YCTaHOBJIEHHOM
MPOLIEAYPHl MPOBEAEHUS T'OCYIapCTBEHHOIO aTTECTALMOHHOTO MCIBITAHUS WJIM HECOTJIACUU C
pe3yJibTaTaMu IOCYJapCTBEHHOI'O aTTECTAllMOHHOIO UCTIBITAaHUSI.

[Inoxoe caMOo4yBCTBHME HE SBJISETCS MOBOJOM JJIsl ameUIAlUUd U OTKIOHseTcs 0e3
paccMoTpeHus. MeaunuHCcKue CIpaBKU O OOJIE3HU JOJKHBI MPENBABIATHCS 00ydarolUMHUCS
IepeJl Ha4yajaoM IroCyIapCTBEHHBIX aTTECTAllMOHHBIX UCIIBITAHUM.

Anemnauys TOJaeTcsl HE IO3JIHee CIEeAYIOUIero padbodero IHS 1Mocie OOBSBICHUS
PE3YJIBTaTOB rOCYAAPCTBEHHOTO aTTECTALMOHHOTO UCIIBITAHMSL.

Jns paccMoTpenus anemtsinuu  cexkpetapb ['OK  HampaBisier B aneyuisIIMOHHYIO
KOMHUCCHIO TpoTokon 3acemanusi DK, 3axmrouenue mnpexacenatens DK o cobmronenun
MPOLIEYPHBIX BOIPOCOB P MPOBEACHUN TOCYAapCTBEHHOI'O aTTECTAllMOHHOTO MCTIBITAHMS, a
TaK)Ke YepHOBbIE M(MJIM) YHCTOBBIC MMCbMEHHBIE OTBETHI 00YUAIOIIErocss — sl pACCMOTPEHUs
aneusMM 1O IPOBEICHUIO TrocyAapcTBeHHOro »sk3aMmeHa; BKP, or3elB m peneHsuto
(penieH3un) — A paCCMOTPEHUS aNeJIAIMY 1o poBeieHu o 3amuThl BKP.

Anemnanus paccMaTpUBaeTCsl HE MO3/Hee Tpex padouux JHEH co JHS ee Mojadd Ha
3acejaHuM aneJUIIUOHHON KOMHCCUHM, Ha KOTOpoe mnpuriamarorcs npexaceparens ['DK u
oOyyJaroruiicsi, momaBmui amneusiuio. llocme paccMOTpeHHs —aneuISIMOHHOTO  Jeia
BBIHOCUTCSI OKOHYATEIbHOE PELICHUE ANEIIUOHHON KOMHCCHU. PemeHue anesuisiiuoHHON
KOMUCCUHM yTBEp:KIaeTcsi OOJBUIMHCTBOM T'OJIOCOB OT CIMCOYHOrO cocraBa Komuccuu. Ilpu
PaBHOM YHCJIE TOJIOCOB MPeACEAaTeNbCTBYIOMNI 00J1aaeT MPaBOM PELIArOIIEro royoca.

Pemenue anemisiMOHHON KOMHCCHM SBIISIETCS OKOHYATENbHBIM U NEPECMOTPY HE
MTOJIJIEXKHT.

Pemenue aneyuisiIMOHHOM KOMHUCCHM JOBOAMTCA JI0 CBEICHHUS OOydarolierocs He
MO3/IHee CJenyomero pabodero IHsS IMyTeM BPYYEHHUs CTYAEHTY, MOAABIIEMY aresuIsAIulo,
KOIUU MPOTOKOJIAa 3aceIaHus aneJUIIUOHHON KoMuccuu. DakT BpydeHUs: KOMHUU MPOTOKOJIa
CTY/ICHTY yJOCTOBEpSETCS TMUYHON NOAMMCHI0 00yUaromerocs.

PaccMmoTpenune aneisiiuy He SIBIAETCS MEepeIK3aMEHOBKOM. J[OMONHUTENBHBINA OMPOC
BBIIIYCKHHMKA, BHECEHHUE UCIIPABIICHUH B JINCTHI OTBETOB HE JOIYCKAETCS.

IIppy  paccMOoTpeHMM  aneIs UMM O  HAPYWIEHWH  MPOLEAYPbl  IPOBEACHUS
roCy/1apCTBEHHOI'O aTTECTALlMOHHOIO UCIBITAHUS aNeUISIIMOHHAs KOMUCCHS IPUHUMAET OJTHO



U3 CIEAYIOIINUX PEIIeHUI:— 00 OTKJIOHEHHH amleJUIALUU, eCIM U3JI0KECHHBIE B HEl CBEICHHS O
HapyLICHUAX MPOLEAYypbl IPOBEIACHHUS TOCYNapCTBEHHOIO AaTTECTAlMOHHOIO WCIIBITAaHWS
o0yyJaromerocsi He MOATBEPAMINCH M (MJIM) HE MOBIMSIM HA PE3yabTaT TOCYAapCTBEHHOTO
aTTECTallMOHHOTIO UCIIBITAHUS;

— 00 yJIOBJICTBOPEHUH aleJUISALUM, €CIIU U3JI0KEHHBIC B HEH CBEACHUS O JIOMYIIEHHBIX
HapyLICHUAX MPOLEAypbl IPOBEICHHS TIOCYIapCTBEHHOIO AaTTECTAMOHHOIO WCIIBITAHMS
oOydJaromerocsi  MOATBEPIWINCh W  TOBIMSJIM HA  pe3yabTaT  TOCYAapCTBEHHOTO
aTTECTAllMOHHOIO UCIIBITAHUS.

B cnyuae ynoBnerBopeHust (pakTa aneJIMPOBAHUS PELICHUE alleIUISIIIMOHHON KOMUCCHH
HE mo3aHee ciemyromero pabodero nHs nepemaercss B ['DOK. Pemenue anennmsnuoHHON
KOMMCCHUM SBISICTCA OCHOBAaHUEM [UIsl AHHYJIUPOBAHUS paHee BBICTABICHHOIO pe3ysbTara
roCyIapCTBEHHOI'O aTTECTAllMOHHOIO MCIBITAHUS M BBICTABICHHUS HOBOTO. B naHHOM citydae
cexkperapem ['OK B npotokos ['DK 1 B 3a4eTHYI0 KHUKKY OOyYaromIerocs JeiaeTcsi MoMeTKa
«Pe3ynpTaT TrOCYapCTBEHHOIO AaTTECTAlMOHHOIO MWCIBITAHWS aHHYJIUPOBaH, IPOTOKOJI
3aCelaHMsl  aneusIqMOHHOM kKomucemu Ne — oT « » 20 r.». 3anuce
3aBepsieTcs nognucsamu npeacenarens ['OK u cexperapem.

OOyyaroniemycsi ~ IpPEJOCTaBISETCS  BO3MOXKHOCTb  IPOWUTH  TOCYJAapCTBEHHOE
aTTECTAllMOHHOE UCIBITAHUE B CPOKH, ycTaHOBJIeHHBIE /IO 1Mo cornacoBaHuIo ¢ IPOPEKTOPOM
10 yueOHO-METOIUIECKOi padoTe.

[ToBTOpHOE  mNpOBEAEHHE  TOCYAAPCTBEHHOIO  ATTECTAlMOHHOIO  MCIIBITAHMS
00y4aromerocs, MoIaBIIero arneuIsIiio, OCYIIECTBISIETCS B MIPUCYTCTBUU OJTHOTO W3 YICHOB
aneuIALIMOHHOM KOMUCCHM M JIOJDKHO OBITh NPOBEJCHO B CPOK HE IMO3JHEE JIBYX AHEH 0
YCTaHOBJIICHHOM JaThl CIEAYIOLIETO TOCYAAPCTBEHHOIO AaTTECTALIMOHHOIO HCIBITaHUSA, a B
cllyyae ero OTCyTCTBUS — HE MO3/IHEe MATH MOCIEAYIOUNX pabouux JHEH.

Anemiauys Ha I[OBTOPHOE IPOBEIEHUE TIOCYAapCTBEHHOIO  aTTECTallMOHHOTO
VCIIBITaHUS HE IPUHUMAETCS.

[lo pesymbraram 3amutel BKP oOydarommiics wMeeT mpaBO Ha amneJUIAIHIO.
OOyuaronuiicss IMeeT MpaBo MoJaTh B ANSIUISILMOHHYI0 KOMUCCHIO TUCbMEHHYIO aleuIALHUIo O
HapyILIEHNH, II0 €70 MHEHUIO, YCTAaHOBJIICHHOW IPOLeAYpBI ITpoBeAcHUS 3amuTel BKP.

Anemtsiuys MmojaeTcss JUYHO OO0ydYaroUIMMCcs B aleNUISIHOHHYI0 KOMHCCUIO B JICHb
00BsABIICHHS pe3yabTaToB 3amuThl BKP.

Anemsiums paccMaTpuBaeTcs He mo3jaHee 3 pabodux JHEH co JHA MoJauu aneuIsuu
Ha 3aceJlaHUM aneuUISIIMOHHOW KOMUCCUH, Ha KOTOPYIO Npuriamatorcs npeacenatens ['OK u
oOyuaroIuiics, MoAaBIIUN aNeNISIHUIO.

Pemenne anennsinuoHHON KOMHUCCHUHU JTOBOJUTCS O CBEACHMsI OOydarollerocs B J€Hb
3acellaHusl aneNIIUOHHON KoMuccHU. DakT O03HaKOMJIEHHS OO0YYarolerocs, IOAaBIIETo
aneJUBIUI0, C PEHICHHWEM  aleJUIIMUOHHOM KOMHMCCHUM  YAOCTOBEPSAETCS  MOAIHUCHIO
oOyuarolierocs.

IIpn paccMOTpeHHMM aneusIMM O HapyUIeHUW MOopsaKa npoBeneHus 3amuTtel BKP
aneJUIALMOHHAs KOMUCCUS IPUHUMAET OJHO U3 CIEAYIOIINUX PEILICHUN:

— 00 OTKJIOHEHUHU amlelISiUHU, €CIU H3JI0)KEHHbIE B HEW CBEeNEHUsS O HapyIIECHUSIX
MPOIeIyphl POBEIECHHS 3aLIUThl 00yYaroIIerocss He MOATBEPIAMINCE U (MJIM) HE TOBIMSIIN Ha
pe3yabrat 3amutsl BKP;

— 00 yJIOBJIETBOPEHUH areJUIAUM, €CIIU U3JI0KEHHBIE B HEM CBEJCHUS O JIOMYIIEHHBIX
HapylIEHUAX MPOLEAYyphl MPOBEACHUS 3allMThl NMOATBEPAMUINCH W IOBIUSAIM Ha PE3yJIbTAT
3amutel  BKP. B TakoMm ciydae pesynpTaT npoBeneHus 3auurtel BKP  nmomnexur
AHHYJIMPOBAaHUIO, B CBSI3M C 4YE€M IPOTOKOJI O PACCMOTPEHHH amleJUIAlMM HE I03]IHee
crenytomero pabouero aHs nepenaerca B I'OK s peannsanuu perieHus anesusIMOHHOM
koMuccuu. OOyuarolemycs NMpeaocTaBiIsieTcss BO3MOXKHOCTh npoiitu 3amuty BKP B cpoku,
YCTaHOBJICHHBIE IIPE/ICEATEIEM alleUIALIMOHHON KOMUCCHH.

Penienne aneuiMOHHON KOMHMCCHM SBJIICTCS OKOHYATEIbHBIM M IIEPECMOTPY HE
MTOJIEIKUT.



5.6. IIpumepnas tematuka BKP
I'paccMaHOB 00pa3 MOBEPXHOCTEN B €BKIIMI0BOM IPOCTPAHCTBE
A-TI0MHOT000pa3Hs B €BKJIMIOBOM IIPOCTPAHCTBE
AcUMNTOTHYECKHE METObI B TEOPUH JIMHEUHBIX U (PepeHIaTbHbIX YPaBHEHUN
I'eomerpuueckue u GU3NIECKUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB
MogenupoBaHue CilydaifHbIX IPOLECCOB
Henapamerpuueckne MeTOIbl CTaTUCTUKU
MaremMaTHuecKkuil aHanu3 MaTPUYHBIX UTP HA MHOXKECTBAX CBA3aHHBIX CTpaTeruei
[locTtpoeHnne MaTeMaTHMUECKUX MOJENEH SKOHOMMUYECKHUX IPOIECCOB METOJaMU
PErpecCUOHHOrO aHaIu3a

9. IloBepXHOCTH C IIOCTOSIHHOM BHEILIHEN TeOMeTpuei

10. TIoBepXHOCTH TEH30PHOTO Mpou3BeneHus B E°

11. T'paccmanoB o6pa3 moBepxHocteit B E"

12. WccnenoBanue TOYHOCTH MHTEPIOJUPOBAHMUA OTMETOK IIPOJOJIBHOTO IMPOdUIIs
JKEJIE3HOU 10pOoru

13. IlpumeHeHne MaTeMaTUYeCKMX  METOAOB  JJIsi  pacyeTa  HMHTEHCHUBHOCTH
TPaHCIOPTHBIX IOTOKOB

14. KpuBbie MOCTOSIHHOM MTPELECCUM

15. CpaBHeHME aCUMITOTHUKM W BpPEMEHHU BBIINOJHEHUS AJITOPUTMOB YHCIEHHOTO
MHTETPUPOBaHUS Ha IpuMepe BblYMcIeHUs QyHKIuU erf

16. VccnenoBanne MHTEHCUBHOCTH TPAHCIOPTHBIX MOTOKOB

17. TlpuMeHeHue anropuTMOB ObICTPOrO YMHOXKEHHSI B BEIUMCIICHHUSX

18. IlpuMeHeHne MeETOJOB JMHAMMYECKOTO MPOrpAMMUPOBAHMS JJI  PELICHUS
IIPAKTUYECKHX 3a/1a4

19. Meroabl NPOrHO3UPOBAHUS U UX IPUMEHEHUE B JIeMOrpapUuecKux mporeccax

20. MeTozasl 1 MOJIENH YIIpaBJICHUS 3aacaMu

21. CpaBHUTENbHBIM aHATU3 MOJENIEH IPEICTaBICHNS HEUUCIOBOW HH(OpManuu

22. Cratuctuyeckuil aHanu3 aeMorpaduyeckoit cutyaunu ropoja Jlyrancka

23. HccnenoBanue HaaexxkHOCTH AekTpocerert JIDO, r. Jlyranck

24. Hcnonp3oBaHKHE BO3MOXKHOCTEH CHCTEMbl KOMITBIOTEPHOM MaTeMaTuku Maple npu
M3Y4EHUH MaTEMaTHYeCKOro aHalln3a

25. PazpaboTka (pakynpTaTuBHOrO Kypca «IIpoekTuBHas TreoMeTpusi U METOJbI
n300paxeHui» Uit ydamuxcs (U3MKO-MaTeMaTHMUECKHUX KIJIACCOB C  MCIOJIb30BaHHEM
MaTematnueckoro koncrpykropa GEOGEBRA

26. I'eomerpuueckoe MOJIETMPOBAHUE HA OCHOBE OYJIEBBIX OIEparuii

27. MateMaTHUeCKUil aHadU3 KaMepHBIX (apMaKOJAMHAMHUYECKUX MoOJeNen Juis
MOBBILIEHUS 3PPEKTUBHOCTH JEKAPCTBEHHOM Tepanuu

28. Meroapl pemieHus 3a1a4d Kypca INIaHUMETpHUH B 5-6 Kitaccax

el ANl

6. MaTtepuajbHo-TexHHYeckoe odecnieuenne F'UA

IIpoBenenne rocy1apCTBEHHOM WTOrOBOM aTTECTAllMM MPEANOJIAraeT HCIOJIb30BAHUE
AaKaIEMHUYCCKUX ay,JII/ITopI/Iﬁ C MYHLTHMGHHﬁHBIM 060py)1013aH1/1eM, COOTBETCTBYIOIIHUX
JIEHCTBYIOLUM CAHUTAPHBIM U IPOTUBOIIOKAPHBIM IIPABUJIaM U HOPMaM.



7. JIucT 1onoJHeHN U N3MEeHeHu

n/n

Jara
BHECEHHUA
H3MeHeHus /
JOMOJTHEHHU S

OcHoBanue

Conep:xxanue usmMeHeHnus /
OO THEHHU S

JIuua, noaTBep:KIaouue
H3MeHeHue / NonoJIHeHue

3aBenyromuit | lupexrop

kadenpoit (Damumms,
(damunus, HMHUIHATIBI,
HMHULUAJIEI, HOAIHCH)

TIO/IITHCH)




