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PaGovas mporpaMma JUCIHIUIMHE «MaTeMaTHKa» COCTABIEHA B COOTBETCTBHH ¢ TpeQora-
HuIMH PeaepabHOTO TOCYAApCTBEHHOO O0pas0OBATENIBHOIC CTapIapra BBHICIIETC 00pa3oBaHHs
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Hanpaenesnio 35.03.06 ArpoumKenepus, HANPABICHHOCTL — DJIEKTPOTeN1000ecneuenHue My-
HHIHOATLHBIX 00pa3zoBaHMmii, '

Hacrosmas paGotas TiporpaMMa JUCIHIUTMHBL COCTABJICHA B PaMKaX OCHOBHOM mpodeccro-
HaIbHOH oOpazoparensHo# mporpaMMsl (OIIOIT) u yuuteBaeT ocobeHHOCTH 00ydeHHs MPH HHK-
MO3ABHOM 00pasoBaHHH JIMI ¢ OTPaHHYCHHBIME BO3MOXKHOCTAMH 310poBea (OB3).

CocraBuTeNb — KAHARAAT IEJArOTAYECKHX HAyK, AoueHT Kadenpsr Axynnu O.E.
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€CTCCTBCHHOHAYYHBIE JHCIHILINHED)
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TIpeacenarent MeTOHYCCKON KOMUCCHH
Nuctutyra arponmxeHepun GI'BOY BO
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YeCKHX HAYK, JOOEHT _ ‘ s C.JI. Ilenenén

Hupexrop Hayunoit 6ubmore s ; U.B. Hlarposa
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUpPyeMbIMU pe3yJbTatamu ocBoenusi OINOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

BakanaBp no HanpasieHuto moarotoBku 35.03.06 ArponHkeHepus T0JKEH ObITh MOJITOTOB-
JIEH K peIleHHI0 3a/1a4 Npo(ecCHOHAIBHON IeATEIbHOCTH CIEIYIOIUX TUIOB: IPOU3BOICTBEHHO-
TEXHOJIOTMYECKUH; IIPOCKTHBIMN.

Hesab AucuMNIMHBI — cHOPMUPOBATH Yy 00YHAIONIUXCS CUCTEMY (yHIaMEHTAIbHBIX 3HAHUH,
HEOOXOJMMBIX ISl MOCIEAYIOIICH NOATOTOBKH OakalaBpa, CIIOCOOHOTO MPUMEHSATh MaTeMaThde-
CKHE METOJbl B PEIICHUH MPAKTHUYECKHX 3a/1a4 CEIbCKOXO3IHCTBEHHOTO MPOU3BOJCTBA, A TAKKE
CIIOCOOCTBYIOIINX JajbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— U3YYUTHh OCHOBBI MaTEMAaTHYECKOIO armapara He0OXOAUMOTO ISl PEIICHHUS] TEOPETUUECKUX
U IPAaKTHUYECKUX 3a7au;

— (dopMHpOBaTh YMEHHUS CAaMOCTOSTENIHO M3y4aTh Y4eOHYIO U Hay4YHYIO JIUTEpaTypy MO Ma-
TEMaTHUKE U €€ MPUIIOKEHUAM;

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMNA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;

— (opmHpoBaTh HAaBBIKM MAaTEMaTHYECKOI'O HCCIEI0BAaHUS IMPHUKJIAJHBIX BOIPOCOB, YMEHHUS
HCIOJIb30BaTh MAaTEMaTUYECKHE METOJbl U OCHOBBI MATEMaTHYECKOIO0 MOJEIMPOBAHUS B
NPUKIAAHBIX 33a4ax Oyayueil npodeccuoHalIbHOM NesTeTbHOCTH.

1.2. KomneTeHIIMU U MHAUKATOPHI HX JOCTHKEHH i

OIIK-1 Cnocoben pemiath TUMOBBIE 3a7aud MPO(EeCCHOHATBHON NeATEIbHOCTH Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX M E€CTECTBCHHBIX HAyK C MPUMEHEHUEM HH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

Kopa u HaumenoBa-
HHC HHMkaTopa ®opmupyemsie 3YH
JIOCTYKEHHST KOM-
MEeTEHI[UN
3HAHUS OOyyaromuiics JOMKEH 3HaTh: OCHOBHBIE TIOHSITHUS U METOIBI
NI-lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHJAPTHBIX 33]1a4 B COOTBETCTBUU
Ucnonszyer oc- C HaMpaBJIECHHOCTHIO MPO(ECCHOHANBEHOM IeATENBHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | yMEHUS OOyyaromuiics JOMKEH YMETh: UCIOIb30BaTh MaTeMaTuye-
HBIX JUCIUATUINH CKHI ammapar JIs PeIeHUs CTAaHIaPTHBIX 32/1a49 B COOTBETCT-
JUTSL pEIICHUS BHUHU C HAMPaBIEHHOCTHIO MTPO(HECCHOHATEHOM e TENbHOCTH -
CTaHJAPTHBIX 3a- (51.0.09-V.1)
a4 B COOTBETCT- HaBBIKU OO0yuaromuiics T0HKEH BJI/IETh: HABBIKAMH HCITOJIH30BAHUS
BHH C HalpaBJIeH- MaTEeMaTHYECKOTO afmapara JJsl pelieHus CTaHJapTHBIX 33]a4
HOCTBIO Tpodec- B COOTBETCTBUU C HANPaBICHHOCTHIO TPO(PECCHOHATILHOM Jesi-
CHOHAJILHOM JIes- TEJIBHOCTH -
TEJIbHOCTU (51.0.09-H.1)




OIIK-5 CriocobeH y4acTBOBaTh B IPOBEIEHUH SKCIIEPUMEHTAIBHBIX UCCIIEAOBAaHUH B Mpodeccruo-
HaJILHOU JIEITEILHOCTHU

Kox u HaumeHnosa-
HUE UHJIUKATOpa

®opmupyemsie 3YH
JOCTHXKECHHUS KOM-
HETCHIHH
3HaHus | OOyyaromuiics A0JKEH 3HaTh: GyHIaMEHTAIbHbIC OCHOBBI Ma-
N-1onk-s TEMAaTHKU HEOOXOUMBIC JUIS YIACTHS B IKCIICPUMEHTATbHBIX
YuyacTByer B 9KC- HCCIICIOBAHMSIX 3JICKTPOOOOPYIOBAHUS U CPEJICTB aBTOMATH3a-~
[IEPUMEHTATBHBIX U -
UCCIICTIOBAHMSIX (51.0.09-3.2)
3IEKTPo0OOpYyno- | ymenuss | OOydYaromMACs TOJKEH YMETh: IIPUMEHSITh MATEMAaTHYECKHUit
BaHHS U CPEICTB armapar MpH y4acTHH B 3KCIICPHUMCHTAIBHBIX UCCIICIOBAHMSIX
aBTOMATH3aIlUH 3IIEKTPOOOOPYAOBAHUS M CPEACTB aBTOMATH3AIINH -

(51.0.09-Y.2)

HABBIKH O6yqa}om1/n710;1 JOJIKCH BJIAACTh: HABbIKAMU ITIOCTPOCHUS Ma-

TEMATHUYCCKUX MOZICHCﬁ HGO6XOI[I/IMI)IX JJIS y‘IaCTI/Iﬂ B DKCIIC-
PUMCHTAJIBHBIX UCCIICAOBAHHAX 3HeKTp0060py,Z[0BaHI/IH nu

CpCaCTB aBTOMATHU3allUH -
(51.0.09-H.2)

2. Mecto aucnuniannsl B crpykrype OIIOII

Juctummaa «MareMaTruka» OTHOCUTCS K 00s3aTeIbHONM YaCTH OCHOBHOM MPO(eCCHOHATb-
HOI 00pa3oBaTenbHON MpOrpaMMBbl OakanaBpuara.

3. O0bém MuCcHMIIMHBI M BUABI Y4eOHOI padoThI

O6bem mucruruivHbl coctaBisier 12 3auetHbix enuuul (3ET), 432 akagemuueckux dyaca
(manee yacoB).

Hucuunnuza uzydaercs:

- ouHas (hopma oOyuenus B 1, 2, 3, 4 cemecTpax.

3.1. Pacnpenenenne oobeMa JMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

. KonnuectBo yacos
Bun yuebHoit paboTbl

1o 0uHOM hopme 00yUueHus

KonrakTHast paGora (Bcero) 226

B mom wucne:

Jlexyuu (J1) 106

Ipaxmuyeckue 3anamus (113) 120

Jlabopamopuwie 3auamus (J13) —

CamocrositeibHas padora o0yuarommxces (CP) 125
Kontpoab 81
Hroro 432




3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jiejiaM U TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIIC

KOHTaKTHasi paboTa

[4a]
Ne tembl | HamMeHOBaHuME pa3ziesioB U TEM E;fg;) g
J JI3 I13 CP =
<
Pazgen 1. Ananurrueckas TeOMETpHs C DJIEMEHTaAMH JIMTHEHHON anreOpsl
1.1. DJeMeHTHI JINHEHHOH anreOpsl 16 4 - 6 6 X
1.2. DJeMeHTBl BEKTOPHOU aJIreOphl 18 6 - 6 6 X
1.3. AHaMTHYECKasi TEOMETPUS 32 10 - 10 12 X
Pa3nien 2. OCHOBBI MaTEMaTHYECKOIO aHAJIN3a
2.1. OyHKIHSA 9 2 - 1 6 X
2.2. ITpenen. HenpepbiBHOCTB 24 8 - 6 10 X
2.3. KommiekcHbie uncna 9 2 - 3 4 X
HudbdepeHnmanibHoe  HUCUYHUCIIE-
2.4. HUEe (DYHKIMH OJHOW TepeMeH- 24 10 - 10 4 X
HOI
2.5. Heomnpenenenuslit mHTErpa 21 8 - 8 5 X
2.6. OrnpeesieHHbI HHTErpall 21 8 - 8 5 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (PYHKIIMM HECKOJIbKUX Iie- 15 6 - 6 3 X
PEMEHHBIX
) KpaTHble 1 KpuBOIUHEWHBIE UH- 31 10 i 12 9 «
TETpaIbl
) YucnoBele M (hYHKIMOHAJIBHBIE 20 8 i 5 5 «
PAIBI
Paznen 3. OObikHOBEHHBIE U (epeHIInalIbHbIe YPaBHEHUS
3.1. Juddepenunanbable ypaBHEHUs 24 8 - 8 8 X
390 Cucremsl § nuddepeHIanbHbIX 6 5 i 2 2 X
ypaBHEHUU
Paznen 4. J/luckpeTrHast MmaremMaTrka
4.1. MHuoxectBa. OTHOLIEHUA. DIie-
5 1 - 2 2 X
MEHTHI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredpa MHO- 4 i i i 4 X
KECTB
4.3. DJeMeHThI Teopuu rpados 6 - - - 6 X
Paznen 5. Teopust BEpOSITHOCTEN € 3JIEMEHTAMU MATEMATUYECKON CTaTUCTHKU
5.1. CrnyuaiiHble COOBITUS 18 3 - 8 7 X
5.2. CrnyualiHble BETMYHHBI 22 6 - 8 8 X
53 DJIEeMEHTHI MaTeMaTUYECKOMN 26 4 i 10 12 X
CTaTHCTUKH
KonTponb 81 X - X X 81
Hroro 432 106 - 120 125 81




4. CTpyKTYypa M colep:KaHue TUCUUILUINHBI, BKIKYaIlee NPAKTHYECKYI0 MOAT0TOBKY

[TpakTHdeckass MOATOTOBKA MPH pealu3aluil y4eOHBIX MPEIMETOB, KYpPCOB, MUCIUILINH
(Mopyneil) opraHu3yercs myTeM MpPOBEACHMS MPAKTUUYECKUX 3aHSATUH, MPAKTUKYMOB, J1abopaTop-
HBIX pabOT U MHBIX AaHAJOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYyCMATPUBAIOIINX YIaCTUE
oOyuaroluxcsi B BBIIOJHEHUH OTIENIBbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oyayuieil mpodeccuo-
HAJIbHOW JIESITENBHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOKET BKJIIOYATh B ceOs OTJENbHbIC 3aHATHS JEKIIMOHHOTO TH-
ma, KOTOphIe MPEAyCMaTPHUBAIOT Mepeaauy ydeOHo nHpopmanuu oOydaromumcs, He0OX0auMOn
JUISL TIOCTIEAYIOUIETO BBIMIOJIHEHUSI paboT, CBSI3aHHBIX ¢ Oyaymied npodeccnoHalbHON esTeNbHO-
CTBIO.

4.1. CopepxaHue 1M CUUIIIMHBI
Pa3nes 1. AHanuTn4yeckasi reoMeTpHs € 3JIeMEeHTAMU JIMHEHHOI ajaredpbl

DJIeMeHTBhI JIMHEHHOi ajaredpbl

3HayeHue Kypca MaTeMaTHKU B NMPOo(ecCHOHAIbHONW MOATrOTOBKE M MPO(pEeCcCCHOHAIBbHON Jes-
TEIBHOCTU. POJIb POCCUIMCKUX YYEHBIX B Pa3BUTUU MAaTeMaTUKU. [IoHATHE MaTeMaTHYECKOrO MOJIe-
JUPOBAHUA, METOJ]a M aJITOPUTMA PELIeHUs 3a/1ad. DJIEMEHTbl MaTeMaTHUeCKOW JIOTUKH, HEe00Xo-
JMMOE U 1I0CTaTOYHOE yciaoBUsl. CUMBOJIBI MATEMaTUYECKON JIOTHKH, UX UCIIOIb30BaHHE.

JIuHeltHble TpeoOpa30BaHMsl U UX MATPHULbL, AeUCTBUS ¢ HUMU. [IoHsATHE 0OpaTHON MaTpHILIbL.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3aliCh CUCTEMbI JTUHEHHBIX ypaBHEHUN
n e€ pemenue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HccnenoBanue
COBMECTHBIX CUCTEM JIMHEHHBIX ypaBHEeHUH. ba3zucHele pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ n HeusBecTHbIMU. Metoj 'aycca. Haxoxxaenue oOparHoi mMaTpuiel. OnpenenuTenn BTOporo u
TPETHETO MOPSAIKOB, UX CBOMCTBA. MUHOPHI U anredpanyeckue JONONHEHNs. Brluncienue onpene-
JIMTENS pa3jiokeHueM 1o crpoke (cronduy). Dopmyisl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bexropsl. JIuHelHble onepanyy Hax BeKTopamu. TeopeMbl 0 MpoeKkuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JInHeiiHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. Hanpasisitomue KOCHHYCHI U IIMHA BEKTOpa. [[oHATHE O BEKTOPHBIX JuUarpammax B HayKe U
TexHuke. CKalsipHOe NMPOU3BEACHUE BEKTOPOB U €r0 CBOICTBA, BBIpA)KEHHE B KOOPAMHATHOMN (op-
Me. /lnrHa BeKTOopa M yros MeXIy JBYMs BEKTOpaMHU B KOOpJIMHATHOH (opme. YciaoBue opToro-
HaJIbHOCTHU JIBYX BEKTOPOB. MeXaHUUECKUN U T€OMETPUUYECKUIN CMBICI CKaJISPHOTO NMPOU3BEACHHUS.
BekTopHoe mpou3sBe/ieHHe ABYX BEKTOPOB, €r0 CBOMCTBA, BhIpaXKEHHUE B KOOPAWHATHOH Gopme. Y-
JIOBHE KOJIJIMHEAPHOCTH JIBYX BeKTOpoB. IIpocreiinine mpuiaokeHUs BEKTOPHOI'O MPOU3BEIACHMS.
CMenaHHOe TpOM3BEIEHUE TpeX BEKTOpoB. CBONCTBA M BBIpaKEHHE B KOOPAMHATHOM (opme.
[IpumeHeHne cMEeIaHHOTO IPOU3BEICHUS B PELICHUH PUKIIAJIHbBIX 3a/]1a4.

AHaJIUTHYECKAsl FeOMeTpust

YpaBHeHUs TUHUIA Ha TUIOCKOCTH. Pasnuunblie opMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXy MPSIMBIMH. Y CITIOBHE MApalIeIbHOCTH U TePIeHINKYIIsIpHOCTH. [lepeceueHne ByX MPsMBIX.
VYpaBHeHHEe MyYKa IPSMBIX, IPOXOIALIMX Yepe3 JaHHYI0 TOUKy. Meros koopauHaT. OCHOBHBIE 3a-
Jla9u Ha METOJ KOOPIHMHAT (PacCTOSHHE MEXYy IBYMS TOUKaMH, JISJICHHE OTpe3Ka B JAHHOM OTHO-
IIIEHUH, PACCTOSTHUE OT TOYKH JI0 MpsiMoii). KpuBble BTOpPOTo MOpsiiKa: OKPYXKHOCTb, SJUTUIIC, T'H-
nepbosa, mapaboia, UX TeOMEeTpHYECKHe CBOWCTBA M YpaBHEHHUS. DKCIEHTPUCHTET DJUIUIC W TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepoona. [lonstue o6 obuiem ypaBHEHUH
KPUBOW BTOPOTO TIOPSIIKA ¥ IPUBEIEHUE €r0 K KaHOHUYECKO# (popme myTéM nepeHoca.

[TnockocTh. YpaBHEHHE IIOCKOCTH, MPOXOJAIIEH depe3 JaHHYI0 TOYKY U MEpIeHAUKYISIPHO
TaHHOMY BekTopy. OO0IIee ypaBHEHHE TUIOCKOCTH U €r0 YaCTHBIE BUBI. YTOJI MEXIY IIIOCKOCTSIMH,
YCJIOBUS MapaJlJIeIbHOCTH U MEPHEHAUKYISAPHOCTH. YTOJ MEXIY MPSIMOM U IIOCKOCTBIO, YCIOBHS



NapaJUIEIbHOCTH M NMEPHEHIUKYISIPHOCTH. 3ajjaya O HaX0XKJIECHUU TOYKHU NEPECEUEHUs MPSAMOM U
IIJIOCKOCTH.

YpaBHeHHE TTOBEPXHOCTH B mpocTtpancTse. Lumuaapuueckue nosepxHoctu. Cepa. Dmmrco-
ua. ['unepoononssl. [lapabonounsl. Konyc. Kanonnueckue ypaBHEHUs] IOBEPXHOCTE BTOPOTO I10-
psaka. ['eomerprueckue CBOMCTBA 3THX MOBEPXHOCTEH, HCClIeAOBaHUE UX (OPMBI METOJIOM Cede-
HUW. TeXHU4eCKue NPUIOKEHUS TEOMETPUUECKUX CBOMCTB TOBEPXHOCTEM.

ITonsipHbIE KOOPAMHATEI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM cucTeMor koopauHaT. Kpussle
B IOJISIPHBIX KOOpJAMHATaX (Kapauouzaa, ciupalb, JeMHUcKarta). Llmimnapudeckue u chepudeckue
KOOP/AMHATHI B MPOCTPaHCTBE. PaznnuHbie criocoObl 3a1aHusl TUHUNA U MOBEPXHOCTEH B MPOCTpaH-
CTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKUMA

MHoxecTBO BemecTBeHHbIX uncen. Oynkiusa. Obnacte ee onpeaeneHus. CrocoObl 3a1aHusl.
OcHOBHbIE 3JIEMEHTapHbIe (PYHKIUH, UX CBOMCTBA U rpaduku. CioxHble U 00paTHbIe QYHKIMH, UX
rpaduku. Kinaccuduxanms ¢yHKImid.

IIpenen. HempepbIBHOCTH

Yucnosble MMOCIEN0BATENBHOCTH, UX POJIb B BBIYUCIUTENBHBIX Nponeccax. [Ipenen yucinoson
nocyenosarenbHocT. Cxonduyecs U pacxoIAlUeECs] YUCIOBbBIE MTOCIEI0BAaTENIBHOCTH. Teopema o
CYIIECTBOBAHHUHU IIpeJiela MOHOTOHHOW OTPAaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbehsle norapugmel. [lpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKOHEUHO-
cru. Ilpenensl MOHOTOHHBIX (GyHKIMH. beckoHeuno Manblie 1 6eckoHeYyHO Oonblve (QYHKIHH B
TOuKe, UX cBoicTBa. CpaBHEeHHE OecKOHEYHO MaiblX. [lopsaaok mManocTH. DKBUBaJIIEHTHbIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKIMI B TOUKE ¥ HA MHOKECTBE. TOUKH pa3pbiBa GYHKIUU U UX
kinaccupukanuu. JledcTBus HaJl HenpepbIBHBIMU (QyHKIMSIMU. HenpepbIBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIu. CBOiicTBa (GYHKINHU, HEMPEPHIBHONW HA OTpPE3KE: OrPaHMUEHHOCTH, CYIIECTBOBA-
HUE HauOOJBIIET0 U HAMMEHBILIEr0 3HAUE€HHH, CYIIIECTBOBAHNE IPOMEXYTOUHBIX 3HAYEHUI.

KoMmiekcHbIe yncia
[TonsiTue n npeacTaBiIeHUs] KOMIUIEKCHBIX yucesl. DOpMBbl 3aMUCH KOMIUIEKCHBIX dnceln. Jleu-
CTBUS HaJ KOMILIEKCHBIMH YHCIIAMH.

JAudppepenumnaibHoe HCHHCAECHHE (PYHKIIUMU OTHOM NTepeMeHHOI

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHON. Onpenenenue npou3BogHo. [lonstue GpyHk-
uuu, gudpdepeHuupyeMon B Touke, quddepernnan GyHKIUU U ero reomeTpudeckuii cMoici. [Ipo-
U3BOAHAs (DYHKIMM, €€ CMBICI B Pa3JIMYHbIX 3agadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IponsBoaHas cioxxHOU U 06-
patHoil ¢ynxuuu. VHBapuanTHOCTH (hopMmbl nuddepennuana. [Ipumenenne auddepenunana k
NpUOMMHKEHHBIM BeIUUCIeHUAM. [luddepenurpoBanue GpyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema @epma. Teopemsl Posus, Jlarpanxka, Komu, ux mpu-
Menenne. [Ipasuno Jlonurans mans packpeitus Heomnpenen€éunocteit. [IpousBonubie u auddepeH-
[[aJIbl BBICHIMX MOpAIKoB. HemHBapuaHTHOCTE GOpMBI JU(PEepeHINaIoB BEICIIUX MOPAIKOB. YC-
JIOBUSI MOHOTOHHOCTH (QYHKIMH. DKCTpeMyMbl (YHKIUHU, HEoOXoaumoe ycioBue. JloctaTouHble
ycaoBusa. OTbICKaHWE HauOOJBIIEr0 U HAUMEHbIIETo 3HaueHui GyHkuuu, auddeperunpyemont Ha
uHTepBasie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku mneperuda.
Acumnrotsl rpaduka ¢pynkiuu. [TonsTue 06 acuMnToTudyeckoMm pasznoxxkeHuu. OOmas cxema uc-
cienoBaHus GQYHKIIMU U IOCTPOEHUS rpaduka Mo XapakTepHbIM ToukaM. BekTop-GyHKIus ckassp-
Horo aprymenTta. l'onorpad. Ilpenen u HenpepbIBHOCTh BeKTOp-hyHKIMHU. uddepeHupoBanue
BEKTOP-(PYHKIIMH, MEXaHUYECKUNH U F€OMETPUUYECKUN CMBUI MPOU3BOJHON BeKTOp-pyHKuuu. [Ipu-
noxeHus Kk mexanuke. Jupdepenuuan nyru KpuBoil 1 ero reomerpuyeckuii cMmpici. Cpennsis Kpu-
BHU3Ha KPUBOM M KpUBH3HA B TOUKe. Paqnyc u HEHTp KpUBU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX UHTErpasgoB. MeToabl MHTETPUPOBAHMS: HHTETPUPOBAHUE 3aMEHOM IIEPEMEHHOM U 110 Yac-
TAM, UHTETPUPOBAHHUE PALMOHAIBHBIX IPO0Ei, TPUTOHOMETPUYECKHE MOJICTAHOBKU U METObI «pa-
UOHAaJIM3aluun» HUHTCTPAJIOB. ITonsTHe «6epy1u1/1xcs1» u ((HGGGPYH_II/IXCSI» HHTCIrpajioB B 3JICMCH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3ana4yu, NpUBOASAIINE K MOHIATHIO ONpEAeIeHHOro uHTerpaia. OnpeneiaeHHbl HHTErpai, Kak
npenen UHTerpanbHoi cymwmbl. [lonatue 06 uHTerpupyemoii GyHKIUH, HOPMYIUPOBKA TEOPEMbI
cymectBoBanus. [Ipocreiiine cBoiicTBa onpenenéHHOro HHTErpaia, Teopema o cpeaem. CpeaHee
3HaueHue ¢Qynkuuu. [IpousBomHas oT ompenenéHHOro MHTErpajia mo BepxHemy mpeneny. Cs3b
MEX]y OIpeNeIEHHBIM HHTErPAJIOM U mepBooOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
rpaJIoB CIIOCOOOM TOJCTaHOBKHU M IO YacTsM. HecoOcTBeHHBIE MHTErpasibl ¢ OECKOHEYHBIMH TIpe-
JiellaMd U OT HEOTPAaHWYEHHBIX (YHKIIMNA, UX OCHOBHBIE CBOICTBa. ['eoMeTprueckoe mpuiIoKeHne
OTIpeNIeIEHHOTO MHTETpajia: BBIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOH U MOJIIPHOM CHCTeMax KOOpAUHAT, 00bEMOB TeJ MO TUIOIMIAASAM MONEPEYHBIX CEUEHUIN U Tel
BpallleHUs, JUIMH Iyl KpUBBIX, IUIOIIAJECH moBepxHocTel BpaiueHus. [IpuiokeHus uHTErpana K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIMN HECKONBKHX TepeMeHHbIX. Obmacte ompenenenus. Ilpexen ¢pynkumu. Hempepois-
HocTh. HekoTopele noHsTHs Tomonoruu. YacTHele npou3BoHble. MIX reomeTprueckuil cMbIci (11
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema 0 MOJTHOM NPUPALICHUU.
[onublit quddepennnan, ero cBa3b ¢ YaCTHBIMM NPOU3BOJAHBIMU. [IpuMenenune nonHoro audde-
peHnuana K nNpuOIMKEHHBIM BBIYHCICHUAM. VIHBapUAaHTHOCTH (OPMBI MOTHOTO audepeHIana.
YcnoBusi, mpu KOoTOopbiX Bhipakerue P(x,y)dx + Q(x,y)dy sBasercs monusiM auddepeHimaiom.
HuddepenunpoBanue cinoxkHoil ¢yHkiuu. KacarenpHas MIOCKOCTP U HOpMallb K MOBEPXHOCTH.
I'eomerpuueckuii cmbici nonHoro aAuddepennnana. YactHble MPOM3BOAHbBIE U NOJIHBIE AU(PepeH-
[AaJbl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOM3BOAHBIX ((hopmynupoBka). dDopmyna
Teiinopa. HesBuble yHkuuu. Teopemsl cymiectBoBanus. JAuddepeHurpoBanue HesBHBIX (PyHK-
Ui, DKCTpeMyMbl (PYHKIIMM HECKOJIBKUX NepeMeHHbIX. Heobxoaumoe ycioBue skctpemyma. Jloc-
TaTOYHbIE YCIIOBHs 3KcTpemyMa. OTbhICKaHuE HauOOJBIIMX M HAUMEHBIIUX 3HAYEHUH (YHKIMH.
3anaya 06paboTku HabmoaeHu. CkansgpHoe nofe. ['paqueHT QyHKIMY U ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3anauyu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpajioB. /[BoHON M TpoilHOW MHTErpabl, UX
cBoyicTBa. POPMYIMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpajia. Teopema o cpegHeM
3Ha4YCHUM. BpIunciaeHne KpaTHBIX MHTETPAJIOB IIOBTOPHBIM MHTErpupoBaHueM. llepexon B ABOMHOM
UHTErpaje K MOJSPHBIM KoopauHaTaM. ['eomerpuueckue M (pU3MUECKUE NMPHIIOKEHUS JBOHHOTO
MHTErpaa: BblYHUCIeHHE 00bEMOB TeJ, IJIOMIAAEH U Macchl TUIOCKUX (QUryp, CTATUYECKUX MOMEH-
TOB, KOOPJIMHAT IIEHTPA TSHKECTH U MOMEHTOB MHEpLUU MIockux ¢uryp. Ilepexon B TpoiiHOM UH-
Terpaje K HUIUHAPUYECKUM U chepruueckuM KoopauHaTam. ['eomeTrpuueckue u pusndeckue mnpu-
JIOKEHUs TPOMHOI'O MHTErpaja. BHIYMCIEHUE 00BEMOB M MAcChl TN, CTATUYECKHMX MOMEHTOB, KO-
OpJMHAT LIEHTpa TSHKECTH U MOMEHTOB HHEPLIUU TEN.

3azauyu, IPUBOJALIME K MOHATHAM KPHUBOJIMHEMHOTO MHTerpana. OnpeneneHue KpUBOJIMHEH-
HBIX MHTErPajioB IIEPBOI0 U BTOPOrO POJia, UX CBOMCTBA, MpUMepkl Beruncienus. @opmyna ['puna.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHENHOIO MHTErpana OT IYTH WHTETPUPOBaHUS (IUIOCKUM CIly-
yaif). Haxoxenne GyHKIMHM IByX EPEMEHHBIX 10 €€ oJHOMY AuddepeHnnany.

YuciioBble 1 QyHKIMOHAIbHBIE PSA/bI
Yucnossie psaasl. CXoquMocTh U cymMMa psiga. HeoOxoaumoe ycinoBue cxoaumocTH. JleiicTBus
¢ psnamu. Pacxonumocts rapmoHnyeckoro psiia. OCHOBHBIE CBOMCTBA CXOISIIMXCS PSAAOB. Psbl ¢
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MOJIOKUTENbHBIMU uieHaMu. I[lpusHaku cpaBHenus, [lamambGepa, Komm. OO0OMEHHBIN psia Kak
MpUMEp ITATOHHOTO psia. 3Hakodepeayronuecs psaasl. [Ipusnak Jleiionuma. OneHka ocTaTka psja.
AbcomoTHas U HeaOCOMIOTHAS cXOAUMOCTh. DyHKIMOHANBHBIE psifbl. O0NIAaCTh CXOAUMOCTH, Me-
Tonbl ee onpezaeneHus. CreneHusle psapl. Teopema AGens. MHTepBan u paguyc cXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiga. Pan Telinopa u Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psjbl. [IpuMeHeHne CTeneHHbIX PsJIOB B MPUOJIMKEHHBIX BBIYMCICHHUSAX:
BBIUUCIICHUE OIPENICIEHHBIX HHTETPAIOB, pemeHne auddepeHnnanbubix ypaBHeHu. Psaapr @ypoe
10 TpUroHoMeTpudeckuM cucremam. @opmyisl A ko3 punuenTos psna. Pasnoxenue pyHkumi
B Tpuronomerpuueckue psaasl @ypoe. Psag Oypbe mis 4€THBIX U Heu€THBIX pyHKIMA. Dopmynu-
POBKa JJOCTaTOYHBIX YCJIOBUI cxoquMocTH psioB Pypse. Pag @ypwe mid GyHKIMH ¢ 1100BIM Ie-
puoJIoM. YcI0BHE NMOTOYEHYHON CXOAMMOCTH M CXOJMMOCTH «B cpeiHem». lIpuMeHneHnue Tpuroso-
METpUYECKUX PsiioB Pypbe B NPUOIMKEHHBIX BBIYUCIECHUAX. [IOHATHE O MPAKTUYECKOM rapMOHU-
yeckoM aHanuse. MHarerpan @ypee.

Pa3nen 3. O0bikHOBeHHBIE TH(depeHHATBLHbIE YPABHEHUS

JAu¢ppepennnaibHbie YypaBHEHHUS

dusnueckue 3a1auu, npuBojdAmre K auddepeHunanbHbM ypaBHeHUsAM. J{uddepennmanbabie
ypaBHEHHUs niepBoro nopsaka. [lonstue o6 oOmiem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havanenbie ycnoBus. 3anaya Kommu. TeopeMa cymecTBoOBaHUS M €IMHCTBEHHOCTH PELICHUS 331a4H
Komm. OcHOBHBIE K1acChl YPaBHEHMM, HHTETPUPYEMBIX B KBajpaTypax: C pa3AeisolUMuUcs nepe-
MEHHBIMH, OJHOPOAHbIE U JuHelHble. [lonsTue 06 ocobom pemenuu. [lone Hanpasnenuit audde-
peHIMaNbHOTO ypaBHeHUs. M3okmuabl. [Ipmioxkenus nuddepeHInanbHbIX YpaBHEHHH IIEpBOTO
Hopsiika B Pa3IMUHbIX 00nacTax Hayku. JAuddepeHunanbuple ypaBHEHUs BBICIIUX MOpsAaKoB. O6-
mee u JacTHoe peuienue. 3amada Komm. TloHsTHE O KpaeBbIX 3amadax ais AudQepeHnnarbHbIX
ypaBHEHM. YpaBHEHHUs, JOMYCKalOIIUe NoHWKeHue nopsaaka. [Ipumeps npumenenus auddepen-
[IMAJIHBIX YpaBHEHHUH B Hayke W TexHuKe. Jlnnelnsie nuddepennunanbupie ypaBHEHUS, OJJHOPO/I-
HbIe ¥ HeoiHOpoIHbIe. [ToHsTHe obmiero pemenus. CBoiicTBa ux pemeHuil. JInHeitHo He3aBHCHMBIE
pemenusa. Ctpykrypa oOuiero pemieHus. JInHelHble 0HOPOAHbIE U] PepeHInanbHbIE YPABHEHUS
BTOPOTO TMOPSAJKA C MOCTOSHHBIMU KOod(duuneHTaMu. XapakTepUCTHUECKOE ypaBHEHHE. 3aluch
o01Iero pemnieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepuCTHUecKoro ypasHeHus. CTpykTypa oOuiero
pEeLIeHNs TMHEWHOTO HEOAHOPOJHOTO ypaBHEHUs. TeopeMa 0 HalOKEHUM pPELICHUNH. Y PaBHEHUS C
MPaBOi YacCThIO crenuagbHOro BuAa. [IpuitokeHns K ONMMCaHMIO JIMHEHMHBIX Mojened. Meron Ba-
pHaluy MPOU3BOJIBHBIX MOCTOSIHHBIX. JIMHelHbIe TuddepeHanbHble YpaBHEHHUsI C TOCTOSIHHBIMU
K03 (HULIHEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1u¢pdepeHINATBHBIX YPABHEHU

HopmanpHas cucrema auddepeHnuanbHbIX ypaBHEHUI. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3aMuch HOPMAJIbHOUM cucTeMbl. ['eomeTpuueckuii cmbich pemenus. ®a3zoBoe MpOCTPaHCTBO (IIIOC-
KOCTb), (hazoBas kpuBas. [IpunoxeHus B JMHaAMUKE CUCTEM MaTepHaJbHBIX TOYEK, B TEOPHH aBTO-
MaTHUYECKOI0 YIpaBiieHus, B Onosoruu u T.1. 3agada Ko amns HopManbHOU cuctembl quddepeH-
LUalbHBIX ypaBHEeHUN. TeopeMa CyliecTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3agaun Komm. Me-
TOJ MCKJIIOYEHHUsS JJIs pelIeHHs HOPMaJIbHBIX cucTeM nuddepeHmanbHbXx ypaBHeHHH. CrucTteMsl
JTUHEUHBIX AudQepeHnInanbHbIX ypaBHEHHHM, CBOMCTBa pemieHui. PemieHue cucreM JIMHEHHBIX
g depeHINaTbHBIX YPaBHEHHH ¢ TOCTOSHHBIMU KOA(Q(UIIUEHTaMU.

Pa3nea 4. /luckperHasi MaTeMaTHKA

DneMeHTHl TeOpUu MHOXKeCTB. JluarpamMmmel Diinepa — Benna. DnemeHTsl koMOuHATOpUKU. By-
neBa anrebpa, GyHkuu anredops! jJoruku. [lommaom Xerankuna. AnreOpa MHOXECTB. DIIEMEHTHI
Teopuu TpadoB: ornpeneneHue, BUabI rpadoB, onepanun Haj rpadgamu. MaTpuiia CMEXHOCTH.
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Pazgen S. Teopust BepoATHOCTEH € 3JIeMEHTAMUA MATEMATHYECKOM CTATUCTUKH

Cayuaiinbie coObITHS

[Ipenmer Teopun BepoOsSTHOCTEW. 3HAYEHHE Kypca TEOPUHM BEPOSITHOCTEH M MaTeMaTHYECKOU
CTaTUCTHKH B MPO(ECCHOHATBHOI MOATOTOBKE U MPOQECCHOHATIBHOM AeaTenbHOCTUH. Ponb poccuii-
CKUX YYEHBIX B Pa3BUTHUU TeopuM BeposiTHocTed. Kitaccuduxauus cobsituii. [IpoctpancTBo aie-
MEHTapHBIX COOBITHI. Anredpa coObituil. [loHsTHe ciay4yaiiHoro coobITHs. OTHOCUTENBHBIE YacTO-
Thl. 3aKOH YCTOMYMBOCTH OTHOCHUTEJIBHBIX YaCTOT. CBsI3b MEX/Y BEPOSATHOCTHIO U OTHOCUTEIbHON
gactotoil. [lonsTie BeposTHOCTH coObITHs. Kitaccnyeckoe U reoMeTpruecKoe OIpeiesieHue Bepo-
arHoctu. Kombunaropuka. HernocpencrBeHHoe BbluuciieHue BeposatHocTu. Ilonsatue o6 akcuoma-
TUYECKOM IIOCTPOEHUU TEOPUU BEPOSTHOCTEH. DiIEMEHTapHasl TEOPHsI BEPOSATHOCTEN. MeTobl BbI-
quCcIeHUs BeposiTHocTe. Teopema o moBTOpeHuHU onbIToB (cxema bepHysn). HausepositHeimas
4acToTa IpU [IOBTOPEHUH OIIBITOB.

Cay4aiiHble BeJIHYMHbBI

CrnydaiiHble BETMYMHBI U 3aKOHBI UX pacrnpenencHus. JJUCKpeTHbIe U HENIPEPbIBHBIE CITyYalHbIE
BennuuHbl. Pan pacnpenenenus. OyHKIUs pacnpeneneHus, INIOTHOCTh PaclpeneeHus, UX B3au-
MOCBS3b M CBOMCTBA. BeposTHOCTh momanaHus Ciy4yallHOM BEJIMYMHBI HA JaHHbIA MHTEepBal. Yu-
CJIOBBIE XapAaKTEPUCTUKU CIIyYalHBIX BEJIMYMH. MaTeMaTnyecKkoe 0KMJIaHUE U €ro CBS3b CO Cpel-
HUM apudmMeTndeckuM (3aKoH OobIIMX uucen). Jucnepcus u cpefHee KBaJIpaTHUECKOe OTKIIOHE-
HHE cllydailHOM BennuuHbl. Pacnpenenenue Ilyaccona. bunomuansHoe pacnpenenenue. Hopmanb-
HOE paclpeiesieHue, €ro CBOMCTBA, YCIOBHS, IPU KOTOPBIX OHO BO3HUKAET. YHUCIIOBbIE XapaKkTepu-
CTUKM HOpMaJIbHOIO 3akoHa. OyHkuus Jlamnaca. BerancieHne BEpOSTHOCTH MOMANAHUS CIIy9alHON
BEJIMYMHBI HA 3a/IaHHBI UHTEPBAJI B ClIy4ae HOpMaJIbHOTO pactpezenenus. [lonstue o gBymepHoM
HOpMaJIbHOM pacrtipeniesieHun. [loHsaTre o pasnuyHbIX GopMax 3akoHa OOJbIIMX uyuceln. Teopembl
bepnynnu n Yebsimena. Llentpanbhas npenenbHas Teopema JIsmyHoBa.

DJieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

I'eHepanbHas COBOKYNMHOCTb M BbIOOpKa. Bapuanmonnslii psi. ['mcrorpamma, smnupudeckas
GyHKIMS pacrpeneneHus, BBIOOPOUHOE cpefHee W aucrepcus. TouedHble OLIEHKH HEU3BECTHBIX
IapaMeTPOB paclpeieeHUs M0 BIOOPKE U UX XapaKTEPUCTHKHN: HECMEIEHHOCTh, 3(h(heKTHBHOCTS,
COCTOSITENIbHOCTh. METO/IbI MOIY4€HHSI TOUEUHBIX OLIEHOK: METOJ] MaKCUMAJIbHOT'O IIPAaBI0N0100us,
METOJI HAMMEHBIINX KBaJIpaToB, METOJ MOMEHTOB. IHTepBanbHbIE OLIEHKU. MIHTepBaIbHOE OLICHU-
BaHUE NIaPaMETPOB HOPMAJIbHOTO PACIIPEICIICHUS.

[lonatne o craTHCTUYECKOH Tumore3e M oOmas cxema, OCHOBHBIE METOJbl €€ MPOBEPKH.
OmmoOku 1-ro u 2-ro pona. Pemaromast mpoueaypa. MomsocTts kpurepus. JloBepurenbHbie odnac-
. Kputepuu npoBepKu rumoTes.

Cucrema ByX ciay4yailHbIX BeJW4YUH. DyHKIMOHANbHAs, CTATUCTHUYECKAs U KOpPPENLUOHHAs
3aBUCHUMOCTH MEXAY BEJIMYMHAMM. DJIEMEHTHI KOPPEISLUMOHHOIO aHanu3a. JIMHeHsIi perpeccu-
OHHbIN aHanmu3. OCHOBHBIE CBOMcTBA perpeccur. OLIEHKH NapaMeTpOB PErPECCUOHHON MOJIENH 1O
METOJly HAaMMEHBIINX KBAaJpaTOB M CBOMCTBA 3TUX OLCHOK. Y paBHEHUs JIMHENHON perpeccun. Tec-
HOTa CBSI3U U €€ olleHKa 1o ko3 duunenty xoppensauuu. [loustre o HenuuelHoi perpeccuu. Kop-
peNAuMOHHOE OTHOoIIeHHe. OnpeneneHue napaMeTpoB HEJIMHEMHBIX YPaBHEHHH PErpeccuu METO-
JIOM HauMEHBIINX KBAIPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe conepxkanue nekuui

KomanuectBo
JacoB

IIpaxTuyeckas
MOJArOTOBKA

3HaueHue Kypca MaTeMaTUKH B MPOPECCHOHATBHON MOATOTOBKE U
npoeCCHOHATILHON JesTeIbHOCTH. POJb POCCHHCKHUX YYEHBIX B
pa3BUTUU MaTeMaTuku. Matpuiibl. OCHOBHbIE TOHATHUS, ACHCTBUS
Haj MatpuiaMu. OnpeneauTenu 2-ro U 3-To MOPSIKOB U UX CBOM-
cTBa. MuHOphl U anreOpanueckue aomnoiiHeHus. Paznoxenue on-
penenuTens mo crpoke (cronbdiyy). ObpatHas marpunia. Panr mart-
PHIIBL

CucreMsbl ABYX U TpEX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3alucCh
CHUCTEMbI JIUHEHHBIX ypaBHeHUH U e€ pemieHue. Teopema Kpone-
kepa-Kanemnu. HccnenoBanue COBMECTHBIX CHUCTEM JIMHEHHBIX
ypaBHeHui. ba3zuchbsie pemenus. Meron 'aycca. @opmynsl Kpa-
Mepa.

CucreMbl KOOpJIMHAT Ha IJIOCKOCTU U B IPOCTPAaHCTBE. BEKTOPBLI.
JInnelinble onepanuu Haj Bekropamu. [Ipoekuus BekTopa Ha OCb,
cBoiicTtBa npoekiuu. [lonstue nuueitHoro npocrpaHcTBa. Koop-
JIUHATBI BeKTOpa. JIMHEHO He3aBuCcHMBbIE BEKTOPHI. [IpsiMoyromns-
HBI 0a3uc. Pa3noxeHue BekTopa B mpsMoyroibHoM Oasuce. Ha-
IIPaBJIAIOIIME KOCHHYCBHI M JUIMHA BEKTOpa. JIMHEHbIe onepanuu
HaJ BEKTOpaMH B KoopauHaTHOW dopme. [lenenue otpeska B 3a-
JTAHHOM OTHOLIEHUMU.

CxkansipHoe mpousBefieHue BeKTOpoB. CBOMCTBA CKAISIPHOTO TPO-
u3BeleHus, (DU3MUECKUN CMBICI, BBIPAKEHHE B KOOPAWHATHOM
dopwme. JlnvHa BEKTOpa W Yrojl MEXIY IBYMs BEKTOpamu. Y CIo-
BHE€ OPTOTOHAILHOCTH JBYX BEKTOPOB. [IprMeHeHHe CKalspHOTro
MPON3BCACHUA B PCIICHHUU IMMPHUKIIAAHBIX 3a1a4.

BekTopHOEe npon3BeieHNE BEKTOPOB, €ET0 CBOMCTBA, BBIPA)KEHUE B
KOOpAUHATHOU (popme. YCIoBUE KOJUTMHEAPHOCTH BEKTOPOB. Du-
3UYECKHH CMBICII BEKTOPHOTO npousBencHus. [lonarue o cMeman-
HOM IIPOU3BEJICHUH, BbIpaXKeHHE B KoopauHaTHOU gopme. [Tpume-
HEHHUE BEKTOPHOI'O ¥ CMEIIAHHOTO IPOU3BEICHUM.

VYpaBHEHMs JIMHMM Ha IUIOCKOCTU. IloysipHBIE KOOpIMHATHI Ha
I0CKOCTH. POpMBI ypaBHEHHS IIPSAMOM Ha IIJIOCKOCTH. YTOI Me-
KOy NPSAMBIMH. Y CIOBHS NApaJIEIbHOCTH U NEPHEHIUKYISIPHO-
CTHU IIPSIMBIX. YPaBHEHHUE ITy4Ka MPSIMBIX.

KpuBbie BTOpOro mopsijka: OKpyxHOCTb, JUIUIIC, TUNlepOoa, ma-
pabona, UX TeoMeTpUYecKre CBOWCTBA U ypaBHEHUs. PemieHue 3a-
Jad.

IToBepxHOCTH M MX YpaBHEHHs. Y PABHEHMsI INIOCKOCTU U MPSIMOKN
B IIPOCTPAHCTBE. YTOJI MEXY INIOCKOCTSMHU. Y CIIOBUS Napaielib-
HOCTH U NEPNEHAUKYIAPHOCTH IJIOCKOCTEN. YOI MEXKIY IPSIMBbI-
Mu. B3anmHoe pacnosnoskeHue npsMbIX B IPOCTPAaHCTBE. YTOI Me-
KAY IPSAMOM U INIOCKOCTBIO.

10.

[ToBepxHOCTH BTOpOTrO TOpsaKa. [[MimHIpHYECKne MOBEPXHOCTH.
Cdepa. Dmmuncoun. ['mnep6onounsl. [Tapadomonnsl. ['eomerpu-
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YECKHE CBOMCTBA ITHX IMOBEPXHOCTEH, MCCIEoBaHUE WX (HOPMBI
METOJIOM CEUEHHUH.

11.

MHOXeCTBO BellecTBeHHBIX uncesl. Oynkiusa. Ob6nacts ee ompe-
nenenusi. CriocoOs! 3amanus. Kmaccudukamms ¢ynxmuii. [Tomsp-
Hbl€ KOOPJMHATHI Ha MJIOCKOCTU. KpuBble B MOISIPHBIX KOOPAUHA-
tax. Cnoxnas ¢yHkuus, oopatHas (yHKUUs, HEIBHAs (YHKLUS,
napaMeTpuuecku 3aiaHHas (QyHKius. OCHOBHBIE 3JIEMEHTapHbIE
(GyHKINHU, UX CBOMCTBA U rpaduKH.

12.

YucnoBble mnocnenoBaresibHOCTU. [Ipenen 4yucioBoil mocienoBa-
TEeIbHOCTH. CXOAsIIMecs U pacXoasdIluecs YUCIOBbIE MOCIIEI0BA-
TenbHOCTH. [Ipu3Haku cxoaqumocTtu. Yucno e. Beranciienue npeje-
JIOB YHMCJIOBBIX MOCJIEI0BATEIBHOCTEN.

13.

[Mpenen gyHkmmm B TOYKE, Ha OCCKOHEUHOCTH. I 'eomMeTpudecKas
wintoctpanus. OnHocTOpoHHUE Tpenenbl GyHKIuN. beckoHeuHo
Mayible (YHKIIMH, WX CBOHCTBA. beckoHeuHO Ooibiue (QyHKINU,
UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSIMHU.

14.

Teopemsbl 0 cBsi3u GYHKIIUU, UMEIOLIEH Mpesen, ¢ OECKOHEYHO Ma-
noi gynkuueil. OcHOBHBIE TeopeMbl O mpeaenax. Heompenenen-
HOCTH M METOJBI WX PACKpBITHA. BBIUMCIEHHE OJIHOCTOPOHHUX
npezienoB. TeopeMbl O TIpeAeNbHOM IEepexoje B HEPaBEHCTBAX.
3ameuarenbHbie peaensl. CpaBHEHHE OECKOHEYHO ManbIX (PyHK-
111il. DKBUBaAJICHTHbIE OECKOHEUHO MaJible (PYHKIUH.

15.

HenpepeiBHOCTh ()yHKIMI B TOYKE M Ha MHOXKECTBE. TOUKH pa3-
pbiBa QyHKIMM U UX Kiaaccuukanuu. JeficTBus HaJ HenmpepbIB-
HbIMU (QYHKIUSAMH. HenpephlBHOCTH OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. CoiicTBa (yHKIUHM, HENPEPHIBHONW Ha OTpe3ke (orpa-
HUYEHHOCTb, CYIIECTBOBAHNE HAaMMEHBIIET0 U HAauOOJbIIEro 3Ha-
YEHHH, CyIIECTBOBAHUE TPOMEKYTOUHBIX 3HAUEHUN).

16.

IlousTue u MMpEaACTaBIICHHUA KOMIIJICKCHBIX YHUCCII. q)OpMI)I 3alIucCHu
KOMIIJICKCHBIX YUCCII. I[eﬁCTBI/IH HaJ KOMIIJICKCHBIMH YK CJIaMU.

17.

3amaun, TPUBOMAIIME K TOHSATHIO MPOU3BOJIHOW. OrpeseneHue
npou3BoHONW QyHKIMH B Touke. OcHOBHbIE MpaBuia JuddepeH-
nupoBanus ¢ynkuui. IlponsBoanast cinoxxnoit @ynkuuu. ITpous-
BOJIHBIE OCHOBHBIX 3JIEMEHTApHBIX (DYHKIMI, Tabauna npous3BojI-
HbIX. [Ipon3BoHas HESIBHOW M MapamMeTpuyecku 3aJjaHHON (PyHK-
097078

18.

Teopema o HenpepbIBHOCTH nuddepenupyemoit pynkuuu. Aud-
¢bepennman ¢pynkuuu. I'eomerpudeckuid cmpici. CBsi3b € IPOH3-
BoiHOM. CBolicTBa nepsoro nuddepennuana. ['eomerpuyeckuit u
MEXaHUYECKUNM CMBICI IPOU3BOJHON. YPaBHEHHUS KacaTeIbHON U
HOPMAJIX K INIOCKON KPUBOM.

19.

[TpousBonuble u AuddepeHnransl BEICIIUX MopsakoB. HennBapu-
aHTHOCTb (opMbl HddepeHanoB BbICIIUX MOPsIKOB. MexaHu-
YECKUIl CMBICII IPOM3BOAHON BTOpPOro mnopsaka. Bropas mpous-
BOJIHAs MMapaMEeTPUUECKH 3a/1aHHON QYHKIIMU U HESIBHOW (PYHKIIHU.
OcHoOBHBIE TeOpeMbl AU PepeHIINATBLHOI0 UCUUCICHNUS JeHCTBU-
TEJIBbHOMN MMEPEMEHHON U X npuMeHeHue: Teopemsl Gepma, Poss,
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Jlarpanxa, Komu. [IpaBuio Jlonurans.

20.

[Tpumenenne nudpdepeHuanTbHOT0 UCYUCICHHS IS UCCIeI0Ba-
HUSI QYHKIUH U TOCTPOCHUS UX I'pauKOB. Y CIOBUS MOHOTOHHO-
cTH (QYHKIHU. DKCTPEMYMBbl (PYHKIUHU, HEOOXOIUMOE U JOCTATOY-
HOE YCIJIOBHS CyHIECTBOBaHMsS dKcTpeMyMa. OThICKaHHE HaUMEHb-
HIero U HamOousblIero 3HauYeHWH (QYHKIUH, TUpPepeHIpyeMoit
Ha OTpE3Ke.

21.

HccnenoBanue Boimykioctd (yHkmuu. Toukn neperuba. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHHUS TOYKH Tepernda. ACHUMITOTHI
rpaduka ¢pyakuun. O0mas cxema ucciaeaoBaHus (yHKIIUU U T10-
cTpoenus ee rpaduka. [Ipumeps.

22.

[TepBoobOpa3znas ¢Qyukuus. HeompeneneHHbII HHTErpal U €ro
cBoicTBa. Tabnuna uHTErpanoB. MeToibl UHTETPUPOBAHHMS: HETIO-
CPEJICTBEHHOE MHTEIPUPOBAHUE.

23.

Meroz 3aMeHbI IEPEMEHHON B HEOIPEAEICHHOM MHTErpaje U UH-
TErPUPOBAHUE I10 YACTSM.

24,

Paznoxxenue panmoHansHbIX ApoOeit Ha npocreimue. Uarerpupo-
BaHUE PallMOHAIBHBIX (QYHKIUH.

25.

WuTerpupoBanie MppalMOHANBHBIX (DYHKIHA (CTETIEHHBIC U TPH-
TOHOMETPUYECKHUE TIOJICTAHOBKH ), TPUTOHOMETPUUYECKUX (PYHKITHI.
VYHuBepcaibHas TPUrOHOMETPUYECKAs MOJICTaHOBKA. BripakeHus,
HEUHTErpUpyEMbIE B KBaJIpaTypax.

26.

3aauu, IpUBOJAIINE K IOHATUIO ONpeAeseHHOro unTerpana. On-
peneneHHbll nHTErpas. Teopema CyIECTBOBaHMSI ONPENEIEHHOTO
uHTerpana. ColicTBa ompeaeneHHoro uHrerpaia. [IpousBoanas
MHTETpaJla 110 BEpXHEMy nepeMeHHoMy npeneny. Popmyna Heto-
ToHa-JleiiOHuIa. IHTerpupoBaHue 1o yacTsM U 3aMeHa MepeMeH-
HOMW B olnpezeneHHoM uHTerpasue. OnpeaeneHHblii HHTErpai oT He-
YETHON M YeTHOW (PYHKIIMU IO CUMMETPUYHOMY MPOMEKYTKY.

217.

HecobcTBeHHbIE MHTETpaibl ¢ OECKOHEUHBIMHU Ipe/ieaMu UHTET-
pUPOBaHHUS U OT HEOTPAHUYECHHBIX (PYHKIIHH.

29.

IIpunoskeHne onpenenreHHoro HHTEerpajia K peeHnIo reoMeTpruye-
CKUX M (PU3NYECKUX 3aJ]au: BHIYMCIIEHUE TUIOIAAH TIOCKON (ury-
PBl, JUIMHBI AYTU KpUBOH (TUTOIIanel IUIOCKUX (QUryp, JJIMHBI 1Y-
', TIJIOLIa]Id IOBEPXHOCTH, 00beMa Tella BpalleHusl, paboThl, 1aB-
JIeHUs, CTATUCTUYECKUX MOMEHTOB, LIEHTPa TXKECTU IIIOCKOH (hu-

TypBl).

30.

OYHKIIUK JBYX JACHCTBUTEIBHBIX IEPEMEHHBIX, CIIOCOOBI UX 3aja-
Hus. O6nacte onpeaeneHus. JIuHUM ypoBHS QYHKIIUH IBYX Tepe-
MEHHBIX. YacTHbIE MPOU3BOHBIE IEPBOTO MOPSAIKA, X TEOMETPHU-
YeCKUI CMBICII.

31.

[Momuerit quddepennman, ero cBs3b ¢ YaCTHBIMH TPOU3BOTHBIMHU.
WuBapuanTHOCTH (hopMBbI MOHOTO auddepenimana. [pubmmxen-
HbIE BBIYHCIICHHS C TIOMOIIBIO nepBoro auddepeniuana. [Ipons-
BOJIHBIE M Au(depeHnranbl BRICIINX MOPSIKOB. TeopemMa o cMe-
HIaHHBIX TPOM3BOMHBIX. KacarenbHas MI0CKOCTh M HOPMaJh K T10-
BEPXHOCTH.

32.

OkcTpeMyMbl QYHKIMHU ABYX nepeMmeHHbiX. Heobxonmmoe ycio-
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BHE 3KCTpeMyMma. JloctaTouHOoe yciaoBHe dKcTpemyMa. OThICKaHUE
HaMMEHBIINX U HauOOJIbIINX 3HAYCHUN (PYHKIMH. DIEMEHTHI T€O-
pUM IOJIA: BBIYMCIECHUE TI'PAJUCHTA, NIPOU3BOJHOM IO HAalpasie-
HUIO.

33.

3anaun, NpUBOASIINE K MOHATHIO MU (depeHIINaTbHBIX YpaBHEHUN
(AY). Hopsinox Y, pemenue Y nepBoro nopsiaka. HauanbHbie
yCJIOBHS, 00IIIee pelnieHne, yactHoe pemrenue. 3aaada Komm. Teo-
pemMa CyIleCTBOBAHMS M €IMHCTBEHHOCTU pelieHus 3agaun Koiu.
IV |-ro nopsiaka ¢ pa3aensironuMucs epeMeHHbIMU.

34.

Onnopoansie /Y. nepBoro nopsiaka. Jluneiinsie [1.Y. mepBoro
nopsiika. YpasHenue fl. bepnymnu. Ilone manpasnenmii. M3oxnu-
HBI.

35.

Y Broporo nopsaka. HauanbHble yciioBus, ooliee perieHue, da-
ctHoe pemrenue. 3agada Komm. [uddepeHnnanbabie ypaBHEHUS
BTOPOTO TOPSIKA, JTOMYCKAIOIINE MOHKEHUE TopsiaKa. JInHelHHbIe
onHopoanble auddepenunansasle ypaBuenus (JIOLY) Broporo
nopsinka. JInHeiHO He3aBUCHUMBIC W 3aBUCUMBIC pernieHus. Omnpe-
nenutenb BpoHckoro, ero cBoiicta. Teopema o cTpyKkType oOrie-
ro pemenus JIOY. O6mee pemenue JIOY ¢ moCTOSHHBIME KO-
s purmenTamu.

36-
37.

Jluneitaple  HEOmHOpOAHBIC au(depeHInaNbHbIE  YpaBHCHUS
(JIHAY) BToporo mopsiika ¢ MOCTOSHHBIMH Kod(hduureHtamu.
Teopema o cTpykType obiiero pemenus. Meton Bapuauu mpomns-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenus JIHAY co
CIIeIMaJIbHBIM BHJOM MPaBOil yacTu. Teopema O HAJIOKEHUU pe-
mennii. Cucremsl quddepeHInanbHbIX YpaBHEHUH.

38-
39.

3amauu, NPUBOJALINE K MOHITHIO IBOMHOTO MHTEerpana. J[BoiiHoM
UHTErpall, ero onpeneneHue. Teopema CyleCTBOBaHUS ABOMHOIO
uHTerpana. CBoiicTBa, Teopema O CpelHEM 3HaueHuH. Brramcie-
HUE€ JBOMHOro uHTerpana. llepexon kK mOJIApHBIM KOOpAWHATaM.
IIpunoxxeHus 1BOMHOTO MHTErpaa.

40.

ITonsTHEe TpOMHOro MHTErpana. BeluucieHue TPOWHBIX HHTErpa-
JIOB B UWJIUHAPUYECKHX, cepuueckux KoopaunHarax. [Ipumoxe-
HUsI TPOMHOT'O MHTErpasa.

41-
42.

3amaya 0 BBIYMCIEHUU pabOThl MepeMeHHON cuiibl. OnpeseneHue
KPUBOJMHEHHOTO MHTErpajia 1no koopauHaram. CBoWCTBa, BbIUKC-
nenne. @opmyna ['puHa. YcCioBUS HE3aBUCMMOCTH KPWUBOJIMHEW-
HOT'O MHTeTrpaja Mo MyTH uHTerpupoBanus. Haxoxnenue QpyHKiun
JBYX MEPEMEHHBIX 10 ee MoaHoMy Auddepenunany. [Ipunoxenns
KPUBOJMHEHHOTO HHTErpajia BTOPOro Poa.

43.

UucnoBele psabl, CymMMa psiaa, CXOAUMOCTh U pacxoauMocTb. He-
o0xomuMebIe ycinoBus cxonumoctu. Psn upuxie. ["apMoHmdeckuii
psan. Pan reomerpudeckoit mporpeccu. CBOWCTBA CXOIAIIUXCS
pPANOB. Psnbl ¢ MOMOKUTENBHBIMUA WieHaMU. [Ipu3Haku cpaBHEHUS
pspoB. [lpusnak lanam6epa. Mnrerpansubiii npusHak Komm.

44,

3nakouepenyrommecs psaabl. Ilpusnak JleiiOHuna. AbcomoTHas,
ycioBHas cxoaumocTb. CteneHHble psiabl. Teopema AOens. Mn-
TEpBAJI U PainyC CXOAMMOCTH CTENEHHOTO psiia. CBONWCTBA CyMMBI
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CTEMEHHOT0 PsAJia: HEMPEPhIBHOCTD, MOWIeHHOE AuddepeHuupoBa-
HUE€ U UHTETPUPOBAHUE.

45.

Psnpr Teitnopa u Makiopena. PasnojkeHue 351ieMeHTapHbIX (QyHK-
uui B psap Teitopa u B pax Maxnopena. IIpunokeHne cTelneHHbIx
PSAAOB K NPUOJIMKEHHBIM BBIYUCICHUSIM WHTETPAJIOB.

46.

Psapr @ypre.

47.

IIpeamer Teopun BepoATHOCTER. POb pOCCUICKHUX yUEHBIX B pas-
BUTHH TeOpHH BeposiTHOCTeH. Knaccudukanus codpituii. Knaccu-
YeCKOe M CTATUCTHYECKOE OINPEACICHUS BEPOSTHOCTH COOBITHSI.
3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacTOT. ['eomerpuueckue
BEPOSITHOCTH. DJIEMEHTHl KOMOWHATOPHKHU.

48.

TeopeMbl Cl10KEHUs BEPOATHOCTEN U CIEICTBUS U3 HUX. Y CIIOBHAS
BEPOSITHOCTb. T€0peMBbl YMHOXKEHMS BepoATHOCTed. Popmyia
nosHoi BeposiTHOCTH. Cxema bepnymmm. ®opmynel Jlamiaca u
IlyaccoHa.

49.

JluckpeTHble ciay4ailHble BEJIMYMHBL. 3aKOH paclpelesIeHus,
¢yHKMs pacnpeneneHus. YuciaoBble XapakTepucTHUKU. buHoMu-
aJbHbIN 3aK0H. 3akoH IlyaccoHa.

50.

HenpepeiBHble ciydalinble BenvM4uHbl. DYHKIUSA IUIOTHOCTH pac-
IIPEJIEIICHNs] BEPOSITHOCTEN. YHCII0BbIE XapaKTEPUCTUKH.

51.

PaBHOMEpHOE, IOKa3aTenbHOE W HOPMAIBHOE PACIPEICICHUS.
[TonsiTre o pa3nuuHbIX Gopmax 3akoHa OonblIuX Yucen. Teopema
bepuynnu YeObrmera. LlenTpanbHas npeaenbpHas Teopema.

52.

['enepanbHas COBOKYIMHOCTb, BBIOOpKA, BapHallMOHHBINA psia. ['mc-
TOorpamma, smnupuueckas GyHkuus pacnpeaeneHus. Cratucruye-
CKHE OIIEHKM IMapaMeTpoB. TpeOoBaHUS K OLEHKaM. DMIHMpHUYe-
CKHEC OLCHKU MATCMATHUYCCKOI'0 OXHWAAaHWA U AUCIICPCHUU. I/IHTCp-
BaJIbHOE OlleHHBaHUe. JloBepUTeNIbHBIE HHTEPBAJIbI AJI1 MaTeMaTH-
YECKOro 0KHJIaHus U Aucrepcuu. 3aada 06 00beMe BEIOOPKH.

53.

[IpoBepka cTaTUCTUUECKUX THUMOTE3: 1) 0 3aKOHE pacrpeaeseHus
CJlydyaifHON BEJIMYMHBI; 2) O pa3iIMyuy B OIIEHKax MapameTpoB; 3) o
MPUHAJJIEKHOCTH BBIOOPOK OJIHOM T'€HEpaJIbHOM COBOKYITHOCTH.
Cratuctuueckre KpUTEpUM NPOBEPKH rumnores: kpurepuil [Iupco-
Ha, Konmoroposa, CTprozieHTa.

Hroro

106

10%

4.3. Coaepxxanue JJaGOPaTOPHBIX 3aHATHI

Ha60paTOpHBIC 3aHATHUA HC MPEAYCMOTPCHBI y‘-ICGHLIM IIJIAHOM.
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4.4. CopepxaHue NPaAKTHYECKUX 3aHATHI

Ounas ¢popma o0y4eHus1

Ne . KonuuectBo | IIpaktudeckas
i HanmeHoBaHME IPaKTUYECKUX 3aHATHI 4acon HOAFOTOBKA
1. | DneMeHThI IMHEWHOU anreOpsl 6 +
2. | DneMeHThl BEKTOPHOU alreOpbl 6 +
3. | AHanuTHYeCKasi TeOMETPHS 10 +
4, | OyHkums 1 +
5. | lIpenen. HempepriBHOCTD 6 +
6. | KommiekcHele yncna 3 +
7. | AuddepennmanpHoe ncunciaeHne GyHKINU OTHON mepeMeHHON 10 +
8. | HeonpeneneHHbIi HHTETpa 8 +
9. | OnpeneneHHBIN HHTETPAT 8 +
10. Huddepenunansaoe ucuucieHne (QyHKIUH HECKOJBKHX Iepe- 5 +
MEHHBIX
11. | Auddepennnanbupie ypaBHEHUS 8 +
12. | Cucrems! nuddepeHnuanbHbIX ypaBHEHUN 2 +
13. | KpatHble 1 KpUBOJIMHEHHBIE HHTETPAJIBI 12 +
14. | YucnoBble M PYHKIIMOHAIBHBIE PSJIBI 6 +
15. | MHosecTBa. D1eMEeHTbl KOMOMHATOPUKHU 2 +
16. | Cirygaiinbie COOBITHS 8 +
17. | Cnyuaiinbple BETUYHUHBI 8 +
18. | DeMeHTHI MaTeMaTHYECKON CTATUCTUKH 10 +
Hroro 120 40%

4.5. Buasbl U coep:kaHue CaMOCTOSTEIbHOI PadoThl 00y4ar0 M XCs

4.5.1. Buasl caMoCTOsATEIHHON PabOThl 00yUYaIONIUXCS

Bunpl camocTosiTenbHON paboThl 00yYarOIIMXCS

Konnuectso yacos

o o4HOH (opMe oOyueHus

[ToaroToBka K MPakKTUYECKUM 3aHSATHIIM 50
CamocrosTenbHOE U3yYE€HUE OTAETbHBIX TEM U BOIIPOCOB 16
[ToaroToBka MHAWBUIYAIBHBIX MUCEMEHHBIX PA0OT (TUIIO- -
BBIX PacueToB)

[ToaroToBka K MpOMEKYTOUHOM aTTeCTallH 9
Hroro 125
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4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00YJarOIUXCsl

/o

HanmenoBanue TeM 1 BOIpOCOB

KomunuectBo
JacoB

10 OYHOU

dhopme oOyue-
HUS

Marpuiipl, 1eUCTBUA ¢ HUMU. BpIuncieHue omnpeaenuTeneii pa3inuHbIMUA
cnocobamu. Pemenue cucreM JTMHEWHBIX ypaBHEHUH MeronoM l'aycca, mo
dbopmynam Kpamepa, ¢ moMoIpI0 0OpaTHOW MaTPHUIIHI.

6

Jluneiinble omepauuu HajJ BekTopamu. PasnmoskeHue BekTopa mo Oaswucy.
Hamnpagnsromue KOCHHYCHl M JUIMHA BekTopa. lIpumeHeHue ckaisipHOro,
BEKTOPHOI'O, CMEIIAHHOI'O MPOU3BEACHUIN B PEIICHUH NPUKIAAHBIX 3a/]ad.
[ToHsiTHE O BEKTOPHBIX AHarpaMMax B HAYKE U TEXHUKE.

Paznuunsbie (I)OprI YpaBHCHUA HpHMOﬁ Ha IUJIOCKOCTH. Pemienue 3agad Ha
MCTO/J KOOpAUHAT (paCCTOﬂHI/Ie MCKAY ABYMA TOUKaMM, ACIICHHUEC OTPE3Ka B
JaHHOM OTHOHICHHH, PACCTOAHHUC OT TOYKHU 0 HpHMOﬁ). KpI/IBBIe BTOpPOI'O
nopsiika: MpuBCACHNUEC K KAHOHUYCCKOMY BHUAY, IIOCTPOCHUC HA IMJIOCKOCTHU.
TexHuueckue IPHIIOKCHUA 'COMCTPHUUICCKUX CBOMCTB KPHBBIX.

I'eomeTpryeckue CBOMCTBA MOBEPXHOCTEH BTOPOIO IOPSAIKA, MCCIENOBA-
HUe uX (HOpMbI METOJIOM cedueHui. TexHuueckue NpUIIoKEHUs] TeOMETpH-
YECKMX CBOMCTB IOBepXHOcTed. llocTpoeHue Ttena OrpaHM4eHHOro Io-
BEPXHOCTSIMH.

[Toctpoerne TpauKoB AMEMEHTAPHBIX (DYHKIHMIA MyTEM NMpeoOpa3oBaHMA
(mapauieNnbHBIN IEPEHOC, pacTsHKEHUE (CKATHE), OTOOPAKCHHE).

Bolunicnenue mnpenenoB  4MCIOBBIX IOCIENOBATEILHOCTEH, IpeaesioB
dbyukun. UccnenoBanue GyHKIMI Ha HENPEPHIBHOCTD.

10

DopMBbI 3aMMCU KOMIUIEKCHBIX 4Yucen. JlelCTBUS HaJ KOMIUIEKCHBIMU YHC-
JIaMH.

JuddepenurpoBanue CIOXHBIX (YHKIUN, a Takke (QyHKUMHA 3adaHHBIX
HEsIBHO U mapamerpuuecku. [Ipumenenue nuddepennuana Kk npuoInxeéx-
HbIM BblYMcIeHUsM. [Ipumenenne nud¢epeHnnaIbHOro UCYUCIEHUs IS
uccie1oBaHusl QyHKIMHA U TOCTPOECHHUS UX TPaUKOB.

MeTtoapl HHTCIPUPOBAHUA HCONIPCACICHHOTO MHTCTpAJIA.

10.

Boruncnenue onpenenéHHbIX MHTErpanioB. HecoOcTBEHHbIE MHTErpaibl C
0ECKOHEUHBIMU IpeJieslaMi M OT HEOTpaHUYEeHHBIX (yHKuui. [Ipunoxenus
OIpEeIeIEHHOr0 MHTETpajla K pelIeHNIO 3aJjad FreOMETPUH, MEXaHUKU U Qu-
3ukd. [TpuGimKeHHbIe METO/IbI BBIYMCIICHHUS ONIPEIeIEHHBIX HHTETPaJIOB.

11.

JuddepenunpoBanrie pyHkuuu ABYyX nepeMmeHHbIX. [lomnbiil nuddepen-
muan. [Ipumenenue nonHoro auddepeHnnana Kk npuOIMKEHHBIM BBIYHC-
nenusim. KacarenpHasi III0CKOCTh M HOPMaJlb K IIOBEPXHOCTH. DKCTPEMYMBI
(YHKIUU HECKOJBKUX IepeMeHHbIX. OTbickaHWe HauOONBIIMX M Hau-
MEHBIINX 3HaYeHUH QYyHKINU.

12.

OCHOBHBIE KJIaCChl YpaBHEHUW, UHTETPUPYEMBIX B KBaJlpaTypax: C paszjie-
JSOIIUMHUCS TIEPEMEHHBIMH, OJTHOPOHBIC U JHeWHbIe. [uddepennnans-
HbI€ YypaBHEHHUs, JOIMYCKAlOUIUe MOHMKEHUE Topsaka. JImHelHble OJHO-
ponnbie auddepeHnransabie ypaBHeHus. JInHeliHbie HeOHOPOAHBIEC T (-
dbepeHnnaIbHble YpaBHEHHS C TIPABOM YacThIO CHEIHAILHOTO BUa. MeTos
BapHUaIliy MPOU3BOJIHHBIX MTOCTOSIHHBIX.

13.

Pemennss HopManbHBIX cucTeM AUpdepeHnrnanbHbIX YpaBHEHUH METOI0M
VCKJTIOYCHHSL.

14.

Brlunciaenue gBOMHBIX U TpOﬁHLIX HHTCI'PpaJIOB. FeOMCTpI/I‘{eCKI/Ie, (1)1/131/1%-
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/o

HanmeHnoBanue TeM 1 BOpOCOB

KonnuectBo
4acoB

10 OYHOU

dhopme oOyue-
HUS

CKHE TMPUIIOKEHUSI JBOMHOrO W TPOMHOIrO MHTErpanioB. KpuBoiuHeWHbIE.
Haxoxnenne ¢GpyHKIMM ABYX NEPEMEHHBIX MO €€ mosHoMy auddepeHma-

Ty.

15.

Yucnosble U (QyHKUIMOHANBHBIE psbl. [IpuMeHeHHE CTENEeHHBIX PsIOB B
NPHUOVKEHHBIX BBIYUCIICHUSX: BBIYMCICHUE 3HAYCHUH (YHKIIHIA, OTpese-
JEHHBIX UHTErPAJIOB.

16.

Psanpr @ypre o TpUroHOMETPUUECKUM cucteMaM. Dopmyiibl s Kodpdu-
LIUEHTOB psia. Pasnoxenue (QyHKUMHA B TpUroHomeTpuueckue psapl Dy-
pbe. P @ypee nist u€THBIX U HeU€THBIX QyHKIMA. DPOpMyITupOBKa AOCTa-
TOYHBIX YCJIOBUI cxoaumocTu psnoB Dypee. Pag @ypbe 11t GyHKUIUU €
JTF0OBIM TIEPUOJIOM. Y CIIOBHE MOTOYEYHOW CXOAUMOCTH U CXOJUMOCTH «B
cpeaHem». llpumeneHue TpuroHomerpuyeckux psjgoB Pypbe B MpuOIH-
JKEHHBIX BBIUMCIICHUSX.

17.

MuoxectBa. OTHOIIEHHUS. DIIEMEHTHI KOM6I/IHaTOpI/IKI/I.

N

18.

Bynesa anreOpa u anredpa MHOXKECTB.

N

19.

DneMeHTHl TeOpUH rpadoB.

20.

Kiaccudeckoe 1 CTaTUCTUYECKOE ONPE/ICIICHUS BEPOSATHOCTH COOBITHS. 3a-
KOH YCTOWYMBOCTH OTHOCHUTEIBHBIX 4acTOT. ['eoMeTpuueckue BepOSTHO-
ctu. TeopeMbl CIOKEHHUs BEPOATHOCTEH M CIEACTBUS M3 HUX. YCIOBHas
BEPOATHOCTb. TeopeMbl YMHOKEHHUs BeposiTHOcTel. Dopmyna MOJIHOH Be-
positHocTu. CxeMa beprymin. @opmyasl Jlanaca u [lyaccona.

21.

JluckpeTHble cilydaiiHble BEIMYUHBI. 3aKOH pacipeseseHus, GyHKIus pac-
npeneneHus. YuciaoBble XapakTepUCTUKU. bUHOMHMaNbHBIN 3aKkoH. 3aKoH
Ilyaccona. HempepsiBHbIE cCiiy4daliHble BeIMYMHBI. DyHKIMSA IUIOTHOCTH
pacrpeneieHnst BeposTHOCTEN. UnCIoBbIe XapakKTEpUCTUKN. PaBHOMEpHOE,
[IOKa3aTeIbHOE U HOpMalbHOE pacmpenencHus. lIoHsaTue o pasiMuHBIX
dbopmax 3akoHa Oombpimx uucen. Teopema bepuymmu YeoOwimera. Llen-
TpaJIbHasl IPEJIENbHAsI TEOpEMa.

22.

['enepanbHas COBOKYIHOCTb, BBIOOPKaA, BApHALIMOHHBIHN psf. ['ucrorpamma,
smnupuyeckas (GyHkuus pacrpeneiaeHus. CTaTUCTUYECKUE OLEHKH Mapa-
meTpoB. [IpoBepka craTUCTHYECKMX TUIOTE3: 1) 0 3aKOHE pacrpeaereHus
CIIy4ailHOM BENWYMHBI; 2) O pa3JIMYMM B OLEHKaX MapaMmerpos; 3) o mpu-
HAJUISKHOCTH BBIOOPOK OJHOW TeHepalbHOW COBOKYMHOCTH. CTaTUCTHYe-
CKHE€ KpUTEpHM MNpOBEpKH Trumnote3: kpurepuil [lnpcona, Kommoroposa,
CrpronenrTa.

23.

Cucrema aByX citydailHbIX BelIM4WH. OyHKIIMOHAIBHAA U KOPPEISIUOHHAS
3aBUCHMOCTH MEXIy BenuuMHamu. JInHelHas perpeccus. Meron Hau-
MEHBIINX KBAJPAaTOB /ISl ONPEACIICHNS TapaMETPOB PETPECCUM U CBOMCTBA
JTUX OLICHOK. YPaBHEHUs JIMHEHHOHN perpeccuu. TecHOTa CBA3U U €€ OLICH-
Ka 1no kodpduuuenty xoppensuuu. [loHsTHE O HETMHEHHON perpeccum.
KoppensinnonHoe otHomeHue. OnpeneneHue NapaMeTpOB HEIMHEWHBIX
YPaBHEHUH PErPECCUN METOOM HaWMEHBIINX KBaJIPATOB.

Hroro

125
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5. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOATEIbLHOH padoThl 00y4aroIMXCcst
Mo TMCIMILIHHE

Y4eOHo-MeToauueckue pazpadborku umerorcs B Hayanoit 6ubnuoreke ®I'6OY BO HOxHO-
VYpansckuii ['AY:

1. TumoBbIe pacyeTsl O TeMe «DJIEMEHTHI JTUHEHHOW U BEKTOPHOU anreOpb» [DIeKTPOH-
HBIH pecypc]|: MeToauveckue ykazaHus Ui CTYACHTOB OYHOM U 3a04HOM (hopM 00ydeHHs [Hanpas-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 DnexTposanepreTuka u anekTporexuuka, 19.03.02 Ipo-
JIYKThI IUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrmyaTanys TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILIEKCOB, criennanbHocTi 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPe/I-
ctBa] / cocraputenu: Axkynua O.E., baxenosa C.B.; FOxuno-Ypansckuit 'AY, UHcTUTYT arponxe-
Hepuu. — YensaOuHCK: OxHo0-Y panbckuit Ay, 2021.-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacyeTsl o TeMe «OnpeaenuTen, MaTPHIIbI, CHCTEMbI JJMHEWHBIX YPaBHEHUH,
BEKTOpHas airedpa, aHaTuTHYecKas reoMeTpus» [DIIeKTPOHHBIN pecypc]: METON. yKa3. AJis CTY-
JIeHTOB O4YHOM (opmbl 0OyueHus [Hampasnenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHepreTuka u 3nekrporexHuka, 19.03.02 [IponykTsl nuTaHus U3 pacTUTENBLHOrO Chipbi, 23.03.03
DKcIutyaTtalus TPaHCIIOPTHO-TEXHOJOTHYECKUX MalIMH M KOMILUIEKCOB, crneuunanbHoctu 23.05.01
HazemHble TpaHcnopTHo-TexHONMorudyeckue cpenactsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U3]., Ucrp. U aon. — Yensounck: FOxuo-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJCHTOB OYHOM U 3a04HOIl ¢opM oOyuenus [HanpasneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreTka U eKkTpoTexHuka, 19.03.02 [IpoaykTel nUTaHUS W3 PACTUTEIBHOIO CHIPHS,
23.03.03 DOkcrutyaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIMH U KOMIUIEKCOB, CHEIUAIbHOCTH
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOIOrHUYeckre cpenacraal / coct.: O.E. Axynua u np.; KOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsbunck: HOxno-Ypansckuit 'AY, 2019. —
32 ¢. — Pesxxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTHUYECKUI aHanu3 [ DNeKTPOHHBIN pecypc]: yued. mocobue s camo-
CTOATEIbHOU pabOTHI CTYJAEHTOB OUYHOM U 3a04HOM (opM 00yueHus (HampaBiIeHHs MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnernmansHocTs 23.05.01) /
coct.: O. E. Axynud [u ap.]; FOxHo-Ypansckuii TAY, UHcTUTYyT arponHxenepuu. — YensiOnHck:
IOxnO-Ypansckuii 'AY, 2017. — 70 c. — Pexxum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKUN aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHON MEepeMEHHOI» [DIIeKTpOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJIEHTOB OYHOM (hOpMbI
oOyuenus [HampasneHuid: 35.03.06 Arpourskenepusi, 13.03.02 DnexTposHepreTUka U 31EKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmmyaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnennanbHocty 23.05.01 Hasemuble TpaHcnopTHO-
texHnosnorunueckue cpeactnal / coct. O.E. Axynuu ; FOxHO-Ypansckuit [AY, UHCTUTYT arponHke-
HepuH. — 3-¢ u3M., ucnp. u jgom. — Yensounck: FOxuo-Ypansckuit TAY, 2019. — 69 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuet no Teme «Auddepenunansuoe ncunciaeHne GyHKIUU OIHOM neiicTBU-
TEeITLHON TIEPEMEHHOM U €T0 MPHUIIOKEHUS TSI CAMOCTOSATEILHON paOOThI CTYICHTOB [ DJIEKTPOH-
HBIN pecypc]: [ams camocTosITeNbHOI paboThl CTyIeHTOB 0YHBIX (hakynbTeToB] / coct.: C.B. baxe-
HoBa, 1.C. CraGynut, M.B. ®ununmnosa; FOxuo-Ypansckuii 'AY, UHCTUTYT arpounkeHepun. —
YenssOunck: FOxuo-Ypansckuit 'AY, 2017. — 70 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «VHTerpagbHOE UCUHCICHUE PYHKIUU OJHON AEUCTBUTEb-
HOM TIEPEeMEHHOW» JIJISl CAaMOCTOSITEIILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOd. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; HOxHo-Ypansckuit 'AY, UHCTUTYT arponHKeHe-
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pun. — YenstOuHCK: HOxHOo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JIOCTyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl 1o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-
UM JBYX TMEPEMEHHBIX» [DJICKTPOHHBIM pecypc]: METOA. yKa3. [[JI1 CaMOCTOSTEIHHOW PabOTHI
CTYJICHTOB OYHOH W 3a04HOU (opm oOyuenus (HampaBneHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, crneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit ['AY, Wuctutyr arpoummkeHepuu. — Yensounck: HOxuHo-Ypansckuit 'AY, 2018. —
80 ¢. — Pesxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsabDy [DIEeKTPOHHBIN pecypc]|: MeToA. yKas. JUIsl CTY/ICH-
TOB OYHOM (opMbI 00yueHus [Hanpasienuii: 35.03.06 Arpoumkenepus, 13.03.02 DnekrposHepre-
TUKa U 3nekTporexHuka, 19.03.02 IlpoaykTbl nuTtaHus U3 pacTUTENbHOrO cbipbs, 23.03.03 DOkc-
IJTyaTaluysi TPAHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB, cnenuanbHoctu 23.05.01 Ha-
3eMHBIE TPAHCHMOPTHO-TeXHONornyeckue cpencral / coct.: O.E. Axymnu, C.A. Cxpunka; FOxHo-
VYpaneckuii ['AY, UHCTUTYT arpouH>XeHEepuu. — 3-€¢ u37., uchp. u jgoi. — Yensounck: HOxHO-
VYpanbckuiit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
10. Juddepenmuanbubie ypaBHEHUS B IPUKJIAJIHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. ISl CTYyICHTOB 04HOH (hopmbl 00yueHus [Hampasienuii: 35.03.06 Arpourkenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nmuTaHus U3 PaCTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / cocr.: O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYIEHTOB OuYHOM (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENIBHOIO ChIPbS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHble TpaHCHOpPTHO-TeXHOJOrH4deckue cpencteal] / cocr.: O.E. Akynuy,
M.B. ®unmunmosa; FOxHO-Ypansckuit [AY, UHCTHTYT arpouHX)eHepuu. — 2-€ U3., UCIIP. U JOIL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
12. Tumnossie pacueTsl o Teme «MaTemaTrdeckast CTaTUCTUKa» [ DNEKTPOHHBIN pecypc]: Me-
TOJ. yKa3. JUIsl CTYAEHTOB O4HOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTruka u 3nekrporexHuka, 19.03.02 IlpoaykTsl nuTaHus U3 pacTUTEIBHOTO
ceipbs, 23.03.03 DkcmiyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIHATh-
Hoctu 23.05.01 Haszemuble TpaHCHOPTHO-TEXHOJNOTHYecKHe cpeactBa) / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, UacturyT arpourxenepun. — 4-¢ us., ucnp. u aom. — Yensounck: FOx-
HO-YpanbCKui I'AY, 2018.-72 c. — Pexxum JIOCTyMa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

6. ®oH/1 OLIEHOYHBIX CPEJICTB /IS MPOBEIeHH s
NMPOMEKYTOUYHOI aTTeCTAMU 00yYaAIOIMXCH MO JUCHUIIIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOJATOTOBKHU oOyuatomuxcs TpedoBanusm OI'OC
BO pa3zpabotan (HoHA OLIEHOYHBIX CPEACTB JIJIS TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOBEICHUS
MMPOMEXKYTOUYHON aTTeCTAMKM OOYYArOIIMXCS MO AUCIUIUINHE. DOHII OIEHOYHBIX CPEACTB MpE.I-
craBiieH B [Ipunoxenuu.
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7. OCHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasi JUTepaTypa, Heo0X0AuMas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHoOBHasl ¥ IONOJHUTENbHAS yueOHas TuTepaTypa umeercst B Haydnoit OnOimoTexe u dJiek-
TpOoHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas:

1. Bepman I'.H. COopHEK 3a/1a4 10 KypCy MaTeMaTHYECKOro aHanu3a: yuebHoe mocobue /
I'.H. bepman. — 9-e u3n., crep. — Cankr-IletepOypr: Jlanp, 2020. — 492 c¢. — Pexxum nmoctyma:
https://e.lanbook.com/book/126705

2. bepmanr A.®. Kpatkmii Kypc MaTeMaTH4YeCKOro aHajau3a: ydeOHoe mocobue /
A.®. bepmanT, N.I'. ApamanoBuy. — 16-e u3n. — Cankr-IlerepOypr: Jlans, 2021. — 736 c. — Pexxum
noctyna: https://e.lanbook.com/book/167905

3. EmenpsnoB I'.B. 3amauHuk 1mo Teopuu BEpOSTHOCTEH M MATEMaTHYECKOW CTaTHCTHUKE:
yuebnoe mocobue s By3oB / I.B. EmenssnoB, B.Il. CkutoBud. —4-e¢ usn., crep. — CaHKT-
[MerepOypr: Jlanp, 2021. — 332 c. — Pexxum noctyna: https://e.lanbook.com/book/169813

4. 3anopoxer .. PykoBoACTBO K pelleHuto 3a7a4 o MaTeMaTH4eCKOMY aHalu3y : y4eo-
Hoe nocodbue / I'. U. 3anopoxen. — 8- usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 464 c. — Pe-
xuM goctyna: https://e.lanbook.com/book/168361

5. Knerenuk J[.B. COopHMK 3ama4 MO aHAIUTUYECKOW TE€OMETPUHU. [DIEKTPOHHBIN pe-
cypc] — DIeKTpOoH. naH. — CII6: Jlanp, 2017. — 224 c. — Pexxum JIOCTYyTIA:
http://e.lanbook.com/book/92615

6. KoxyxoB C.®. CO0pHUK 3a7ay MO AMCKPETHOM MareMaTuke [DIEeKTpOHHBIN pecypc]:
yuebnoe nocobue / C.d. Koxxyxos, [1.1. CoBepTkoB. — DnekTpoH. naH. — Cankrt-IlerepOypr: Jlanb,
2018. — 324 c. — Pexxum pocrymna: https://e.lanbook.com/book/102606.

7. Muxonu C.B. /luckperHast MmaTreMaTHKa i OakajgaBpa: MHOKECTBA, OTHOUICHHUs, (PyHK-
uuu, rpadsl: yuedHoe nocodbue / C.B. Mukonu. — Cankr-IlerepOypr: Jlanb, 2021. — 192 c. — Pexxum
noctyna: https://e.lanbook.com/book/168465

JlonmostHUTEIbHAS:

1. Epycanumckuii SI.M. JluckperHas maremaTuka. Teopuss M NPaKTHUKYM [DJIEKTPOHHBIN
pecypc]: yuebnuk / .M. Epycanumckuii. — OnextpoH. nas. — Cankr-IlerepOypr: Jlans, 2018. —
476 c. — Pexxum nocryma: https://e.lanbook.com/book/106869.

2. Jlucmukun B.T. Maremaruka B 3amauax ¢ pemeHusiMu: yaeOHoe mocobue / B.T. Jlucuu-
kuH, U.JI. Conoseituuk. — 7-e usa., crep. — Cankr-IlerepOypr: Jlans, 2020. — 464 c. — Pexum noc-
tyna: https://e.lanbook.com/book/126952

3. Harancon W.II. Kparkuii kypc Bbiciieil maremaTuku: ydeOHoe mocooue / M.I1. Haran-
con. — 10-e m3nm., crep. — Cankr-IlerepOypr: Jlams, 2021. — 736 c. — Pexum npocryma:
https://e.lanbook.com/book/167767

4. TlpakTuyeckue 3aHsTUsA 10 anredpe. KoMIIeKCHbIe Ynciia, MHOTOWICHBI: Y4e0HOE 1T0CO-
6ue / 10.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'.1. KypGatoBa. — Canxt-IletepOypr:
Jlanb, 2021. — 192 c. — Pesxum mocryma: https://e.lanbook.com/book/168700

5. Ilpomkun C.C. Marematuka aiis pemeHus puzndeckux 3anad: yueonoe nocodue / C.C.
[Ipomkun. —  Canxr-IlerepOypr:  Jlamp, 2021. — 384 <c¢. — Pexum gocryna:
https://e.lanbook.com/book/168721

6. CripaBoYHUK [0 MaTeMaTHKe i OakanaBpoB: yueOHoe mocooue / A.}O. Baosun, H.JL.
Boponmnosa JI.A. 3onkuna, B.M. Myxuna. — Cankr-IlerepOypr: Jlans, 2021. — 80 c. — Pexxum noc-
tyna: https://e.lanbook.com/book/168692

7. @uxtenronsly M. OCHOBB MaTeMaTH4YecKOro aHaiau3a: y4eOHuK: B 2 dacTax /
I''M. ®uxtenronbn. — 10-e u3n., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2. — 2019. —
464 c. — Pexxum nocryma: https://e.lanbook.com/book/115730
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8. ®uxrtenronsi; ['M. OcCHOBBI MaTeMaTHYeCKOTO aHanmu3a: Y4eOHWK: B 2 dYacTsax /
I''M. ®uxtenronsi. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1. — 2019. —
444 ¢. — Pexxum nocryma: https://e.lanbook.com/book/112051

9. llIunayer B.C. Hauana Beiciieit Marematuku: yueoHoe nocooue / B.C. lllumaues. — 5-¢
u3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2021. - 384 c¢. — Pexum pocryna:
https://e.lanbook.com/book/168509

8. Pecypchl uHGOPMAIIHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTu «AHTEpHETY,
He00XO0UMBbIe IJISl 0CBOCHUS TUCHMUILINHBI

1. Enunoe OKHO 1ocTyma K yueOHO-MeTOquuecKuM pazpaboTkam https://roypray.pd
2. DOBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToauuyecKue YKa3aHus Js oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMUILIMHBI

Y4eOHO-MeTOoIMYeCKUE pa3paboTku nMmerorcs B HayuHoil OubinoTeke W 31€KTPOHHOW WH-
dbopmarmonHo-odpazoBarensHoii cpene PI'BOY BO I0xHo-Ypansckuit TAY:

1. TunoBbie pacueTsl O TeMe «IJIEMEHTHI JUHEHHON U BEKTOPHOM anreOpbl»: METoaude-
CKH€ yKa3aHUs JJIsl CTYyJEHTOB OYHOM W 3a0uHOi dopM oOyuenus [Hampasnenuii 35.03.06 Arpo-
unxenepus, 13.03.02 Dnekrposnepreruka u avekrporexHuka, 19.03.02 IlpoaykTel nUTaHUs U3
pactuTenbHOro cbipbs, 23.03.03 Dkcmtyaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAallUH M KOM-
IeKcoB, crenuanbHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE CpeAcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; IOxuno-Ypanbckuit 'AY, UHcTuTyT arpomxeHepuu. —
YensOunck: HOxHo0-Ypanbckuit Ay, 2021.—-65 c.— Pexum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsie pacdeTsl o TeMe «OnpeaenTuTeN, MaTPHIIbI, CHCTEMBI JIMHEWHBIX YPaBHEHUH,
BEKTOpHas anredpa, aHaJIUTUYECKass T€OMETPHs» [DIEKTPOHHBIM pecypc]: MeToA. yka3. I CTY-
NeHTOB O4HOU (opmbl 00yuenust [Hampasienuid: 35.03.06 Arpounkenepus, 13.03.02 Dnexrpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoaykTel nuTaHUs U3 PacTUTENBHOTO ChIpbs, 23.03.03
DKcIutyatalus TPaHCIIOPTHO-TEXHOJIOTUYECKUX MalIMH M KOMILUIEKCOB, crnennanbHoctu 23.05.01
Hazemnble TpancnopTHo-TexHosornueckue cpeactnal / coct. M.H. 3emckoBa; HOxHo-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., uctp. u gon. — Yensounck: FOxuo-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKA [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTY/IEHTOB OYHOM M 3a0uHOi (popm oOyuenus [HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
DnexTposHepreThka U AeKkTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUS U3 PACTUTEIBHOIO CHIPHA,
23.03.03 Okcmryaranus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH M KOMIUIEKCOB, CIIELIMAIbHOCTU
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOIOTHYecKkre cpeactsal / coct.: O.E. Axynwua u np.; KOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHainu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue ais camo-
CTOATEIBHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (opM 00ydeHHs (HaIlpaBJICHUS MOATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHOCcTh 23.05.01) /
coct.: O. E. Axynuu [u np.]; FOxuo-Ypansckuit 'AY, UnctutyT arpounkenepun. — YensaOuHck:
OxHO-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTuyecKuil aHanu3 QyHKIIUU OJTHOM Jeii-
CTBUTENILHON MEepeMEHHOI» [DIIeKTpOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJIE€HTOB OYHOM (hOpMbI
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnexTposHepreTuka U 31EKTPOTEX-
Huka, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAlllMH U KOMIUIEKCOB, crnenuanbHocty 23.05.01 Hasemuble TpaHcnOpTHO-
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texHonornueckue cpeactsa) / coct. O.E. Axynnu ; FOxuno-Ypansckuii 'AY, UncTUTYyT arponnxe-
Hepuu. — 3-¢ u3A., ucnp. u jpon. — Yensounck: FOxuo-Ypansckuit 'AY, 2019. — 69 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacuer o Teme «JluddepenunanbHoe ucurcieHne GyHKIIMU OTHON ACHCTBU-
TEJILHOW MEPEMEHHON M €ro MPUIIOKEHUS» JUISI CAMOCTOSITETIbHOM pabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [1s caMOCTOSTENbHOM pabOThI CTYJIEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
Hosa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXEeHEPHH. —
YensOuHCK: HOxHO0-Ypanbckuii Ay, 2017.-70 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. Tunosble pacueTsl 1o TeMe «MHTerpanbHOoe HcyncieHne PyHKIMU OJHOM JeiCTBUTEN b-
HOU TIEPEeMEHHOI» /Il CAMOCTOSATEIHHONW padOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axkynuy, M.H. Apxunosa; IOxHo-Ypansckuii ['AY, MHCTUTYT arpouHXeHe-
pun. — YenssOuHCK: OxHO0-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. Tunosble pacuersl 1o Teme «/luddepennumanbHoe U UHTETpaTbHOES UCUHUCTCHUS (DYHK-
MU JBYX MEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboTh
CTYJICHTOB OYHOH W 3a04HOU (opm oOyueHust (HampaBineHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneunanbHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Uncturyr arpounkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2018. —
80 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsapD» [DIEKTPOHHBIN pecypc]: METOA. yKas3. JUIsl CTY/ICH-
TOB OYHON (Qopmbl 00yueHus [HampasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnextposnHepre-
THKa U 3JekTpoTrexHuka, 19.03.02 IlpoaykTsl nutaHus U3 pacTUTENbHOrO cbipbs, 23.03.03 Okc-
TUTyaTalysl TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHoctu 23.05.01 Ha-
3eMHBIC TPAHCMOPTHO-TeXHONOoTn4Yeckue cpenctal / coct.: O.E. Axynmu, C.A. Cxpurka; FOxHo-
VYpansckuit 'AY, HHcTUTyT arpounxeHepuu. —3-€ U3M4., ucnp. u jgom. — Yensounck: HOxHO-
VYpansckuiit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. uddepenunanbHble ypaBHEHHS B IPUKIIAJAHBIX 33/1a4ax [DIEKTPOHHBIN pecypc]: MeToI.
yKa3. JUIsl CTYICHTOB O4YHOU (popMbl 00yueHus [Hanpasienuii: 35.03.06 Arpounskenepus, 13.03.02
OneKTposHepreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHBle TpaHCHOpPTHO-TeXHOJOrH4deckue cpencrsa] / coct.: O.E. Akynuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DAEKTPOHHBIN pECypcC]: METO. yKas3.
JUIS CTYJEHTOB OuYHOM (opmbl oOyueHus [HampasieHuit: 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka U MeKkTpoTexHuka, 19.03.02 IIpoaykTel muTaHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHBle TpaHCHOpPTHO-TeXHOJOrH4deckue cpenctsal] / cocr.: O.E. Akynuy,
M.B. ®wmnmosa; KOxHo-Ypanscknii 'AY, UHCTHTYT arpouHXeHEepHH. — 2-€ U3/., HCIIP. U JIOTL. —
YenstOuHCK: IOxHo-Ypanbckuit Ay, 2019. — 106 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumnoBsle pacyeTsl o TeMe «MaTemaTuyeckas CTaTUCTHKAY [ DIIeKTpOHHBIN pecypc]: Me-
TOJ. YKa3. Ui CTYICHTOB O9HOU popMbl 0Oyuenust [Hanpasnenuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka U 3eKTpoTexHuka, 19.03.02 [IpoxykTel muTaHUS U3 paCTUTEIBHOTO
ceIpbs, 23.03.03 Dkcmryaranusi TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUJIEKCOB, CIIEAAITb-
Hoctu 23.05.01 HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / cocT. M. H. Apxumnosa;
IOxHO-Ypansckuii 'AY, UHCTUTYT arponHx)eHepuu. — 4-¢ u3f., uctp. u aoim. — Yemssounack: KOx-
Ho-Ypanbckuii [AY, 2018. — 72 ¢. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.
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10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IPH OCYIIECTBJICHHH 00pPa30BaTeIbHOIO
npouecca no AMCHUILVINHE, BKIIYas NepedyeHb IPOrpaMMHOro odecrnedyeHus: H HH(popMalu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTABISAETCA JTOCTYI K 0a3aM JaH-
HBIX:
- Texakcnept (nHpOpManMOHHO-cripaBoyHas cucrema 'OCToB);

- «CelbX03TEeXHUKA)Y (aBTOMaTI/IBI/IpOBaHHaH CIIpaBO4YHas1 CI/ICTeMa);
- My TestX10.2.

[Iporpammuoe obecnieuenue: MS Office, Windows.

11. MaTtepuanbHo-TexHH4YecKasi 6a3a, Heo0XoAUMasi /15l OCYLeCTBJIeHHs 00pa3oBa-
TeJIbHOI0 NpoLecca N0 ANCHUILINHE

Y4eOHble ayiuTOPUM IS NPOBEACHUS 3aHATHI, MPEAYCMOTPEHHBIX NPOIrPaMMOoii, oc-
HallleHHbIe 000PY10BAHHEM H TEXHMYECKUMHU CPeICTBAMH 00yUYeHUsI.

1. Aymuropun Ne501, Ne503 m1st 3aHATHI IEKIIMOHHOTO TUIIA.
2. YueOHas aynutopus 405.

IHomemeHnus 11l CAaMOCTOATEILHOI PA00THI 00y4a0 M XCH
1. ITomernenue uist caMOCTOATEIbHOU paboThl ayauTopus Ne 303.
IlepeyeHb 000py1I0BaAHMSA U TEXHHYECKHX CPEIACTB 00y4eHUs

O6opynoBaHue He IPETyCMOTPEHO.
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IMPUJIOXKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOBEACHUS IIPOMEKYTOUYHOHN aTTeCTalluN
oOyyJaronuxcs
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=

COAEPKAHHUE

KomnieTeHImu 1 uX HHAUKATOPBI, (HOPMUPYEMBIE B MTPOLIECCE OCBOSHUS TUCIUTIIIUHBI
[TokazaTenu, KpUTEPUM W IIKaJIa OLICHUBAHUS WHAMKATOPOB JOCTHIKEHUS CHOPMHUPO-
BaHHOCTH KOMIIETECHIIAH

TumnoBbie KOHTPOJIBHBIC 3aaHUs U (WJIM) HHBIC MaTepUaIbl, HEOOXOAMMBIC JIJISl OTICHKH
3HAHW, YMCHHM, HABBIKOB U (WJIH) ONBITA JEATEILHOCTH, XapaKTePU3YIOITUX CPOPMHU-
POBAaHHOCTH KOMITETEHIIUN B MPOIIECCE OCBOCHUS TUCIIMILIAHBI

Meronudeckue MaTepuaibl, ONPEISISIIONINE TPOICAyphl OICHUBAHMS 3HAHUH, yMe-
HUM, HaBBIKOB M (WJIM) ONBITa ACATEIBHOCTH, XapaKTEPU3YIOUIUX CPOPMUPOBAHHOCTH
KOMITCTEHIIU I

4.1. OuleHOYHBIEC CPENICTBA /IS MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TIPO-
[[eCCe MPAKTUICCKOU MOATOTOBKH

4.1.1. Onpoc Ha MPAKTUIECKOM 3aHITHH

4.1.2. OnieHrBaHNE HHIUBUAYATBHOTO 33/IJaHUS (TUITIOBOTO pacyeTa)

4.1.3. TectupoBaHue

4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA JJIS MPOBEACHHS MTPOMEXKYTOUYHON arTecTa-
101501

4.2.1. 3auer

4.2.2. Dx3amMeH
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41
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44
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (hopMuUpyeMble B IIpoLiecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CnocoGeH pemath TUIIOBBIE 33Ja4l IPO(ECCHOHATBHON IESATEIbHOCTH Ha OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB MAaTE€MaTUYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTUI

®opmupyemsie 3YH Hanvenosasne
OIICHOYHBIX CPEJICTB
=N
Kox u HaumenoBaHnue nH- " E =
JTUKATOpa JOCTHKCHUS E 'é = Er
KOMIIETEHIHU 3HAHUS YMCHHUS HAaBBIKU > & g §
e 2 z E
a. [a]
=
N-1lomk-1 OO6yuarommiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIE TMOHSTHUS | yMETh: HCIOJIH30BaTh Ma- BJIaJICTh: HAaBBIKAMU HC- MpaKTH4ie- 2. 3auer
KOHBI €CTECTBCHHOHAYUYHBIX | H METOJBI MATEMATHUKH JJISl | TEMATHICCKHIMA anmapar | TOJb30BaHUS MaTeMaTude- | CKOM  3aHs-
TUCIUIINH JJIS PeIIeHUs] | PelleHusl CTaHJAPTHBIX 3a- | Ui PElIeHUs CTaHIAPTHBIX | CKOTO ammapaTta JUisl perie- | THH.
CTaHJIAPTHBIX 33J1a4 B COOT- | JIad B COOTBETCTBUU C Ha- | 33/1ad B COOTBETCTBUU C | HUS CTAaHJIAPTHHIX 3aja4 B | 2. HauBH-
BETCTBUU C HAMIPABJICHHO- | MPaBIEHHOCTHIO Tpodec- | HaMpPaBICHHOCTHIO Mpo- | COOTBETCTBUU C HaIpaB- nyanbHOE 3a-
CTbIO IPO(ECCUOHATILHONW | CHOHAJIBHOM  JESTENbHO- | (DECCHOHANBHOM  JesiTeNlb- | JIGHHOCTBIO podeccro- | JaHue (TUIo-
JEATeIIbHOCTH CTH - HOCTH - HAIBHOM JIEATETbHOCTH - | BOW pacuyer).
(b1.0.09-3.1) (b1.0.09-V.1) (b1.0.09-H.1) 3.Tectupo-
BaHUE
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OIIK-5 CriocobeH y9acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX HCCIEA0OBAHNN B TPO(HECCUOHATILHON ACSITEIbHOCTH

HanmenoBanme
®opmupyemsie 3YH
OIICHOYHBIX CPEJICTB
°N
<
Kox  HauMeHOBaHuE WH- < T x
) =
JMKaTopa JOCTHKEHUS % 8 e B
KOMIIETEHIHN 3HAHUA YMCHHUS HaBBIKH > E‘ ;‘ 5
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N-1lomk-s OO0yuaromuiics 10KEeH OO0yuaromuiics 10KEeH OOy4Jaromuiics JOJKCH 1. OtBer Ha 1. 3auyer
VY4acTByeT B 9KCIIEPUMEH- | 3HATh: (yHIaMEHTAIbHBIC YMETh: IIPUMEHSTh MaTe- BJIaJIETh: HAaBBIKAMU I10- IpaKTHYe-
TaJbHBIX UCCICOBAHUSAX | OCHOBBI MATEMAaTHUKH HEOO- | MATHUYECKHIA anmapar Mpu | CTPOCHUS MaTEMATHYECKHUX | CKOM 3aHSs-
ANEKTPOOOOPYIOBAHUS U XOJIMMBIC JUISl yY4aCTHS B YYACTHH B DKCTICPUMECH- MoJelell HEOOXOMUMBIX | THH.
CPEJICTB aBTOMATH3AINH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHUs B DKCIIEPH- 2. uanusu-

CJIeTOBaHMSX AIEKTPO00O-
PYAOBaHHUS U CPEACTB aB-

TOMaTU3aluu - (51.0.09-V.2) HUS U CPEACTB aBTOMAaTH- | BOM pacuer).
(51.0.09-3.2) 3aIiH - 3.Tectupo-
(51.0.09-H.2) BaHUC

3JIEKTPOOOOPYIOBAHUS U
CpeACTB aBTOMATH3AIIHH -

MEHTAJIbHBIX UCCIIeI0BA-
HUSIX 3JIEKTPOOOOPY10Ba-

IyalbHOE 3a-
naHue (Tumo-

2. Tloka3aTeu, KpUTEPHH U IIKAJIA OLEHUBAHUS UHIMKATOPOB JA0CTUKEHUS KOMIIETEeHIIN

N -1onk-1 Ucions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JNUCIHMIUIMH ISl PEIICHHS CTaHIAPTHBIX 3a7a4 B COOTBETCTBUU C HAMPABICHHOCTHIO
npodeccnoHaNbHON eI TENbHOCTH

IIokazarenu oneHu-

KpI/ITCpI/II/I 1 IIKaJIa ONCHHUBAHUA PEC3YJIbTATOB O6y‘-ICHI/ISI IO JUCIHMIIIIMHE

Banus (Gopmupye-
Mble 3YH)

Henocrarounslil ypoBeHb

JlocTatouHsIil ypOBEHB

Cpennuii ypOoBEHb

BrIcoknii ypoBeHb

b51.0.09-3.1

OO6yyaromuiicst He 3HaeT oc-
HOBHBIE MTOHATUS U METO/IbI
MaTeMaTUKH JUTS PEIICHUS

CTAaHAAPTHBIX 3a/1a4 B COOT-
BETCTBHUH C HAIIPABJICHHO-

OOyuaromuiics crabo 3HaeT
OCHOBHBIE IIOHATHS U METO-
JIbI MATEMATHKH JIJIS PeIlie-
HHUS CTaHI[apTHBIX 3a1a4 B
COOTBETCTBUU C HAITPABJICH-

OOyuaromuiicsi ¢ He3HAYH-

TENLHBIMH OIIHOKAMH U OT-
JISTBHBIMU TIPOOETIaMu 3HACT
OCHOBHBIC ITOHATHUA U METOIbI

MAaTECMATUKU JJI1 PCUHICHUA

Obyuaromuiics ¢ Tpedyemoit
CTETIEHbIO MOJHOTHI U TOYHO-
CTH 3HAET OCHOBHBIC MTOHATHS
U MCTOAbI MAaTEMATUKHU JJIA
pelIeHNUs CTaHJapTHHIX 3a/1a4
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[Toka3zarenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

KpI/ITepI/II/I 1 IIKajJla OHCHHUBAaHUSA PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHHMIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBIO TPO(hEeCCUOHATTEHOU
JeSATEIbHOCTH

HOCTBIO MPOQECCHOHATBHON
JEATEILHOCTH

CTaHJAPTHBIX 33124 B COOT-

BETCTBUU C HAIIPABJICHHOCTBIO

npodeCCHOHATBLHOM J1esTelNb-
HOCTH

B COOTBETCTBUU C HaIpaBJIcH-
HOCTBIO NMPOQecCuOHAIBHON
NEeSATEIbHOCTH

b1.0.09-VY.1

OOyyaromuiicst He yMeeT uc-
H0JIb30BaTh MaTeMaTUYECKUH
arrapar ajid peucHus CTaH-
JTAapTHBIX 33]a4 B COOTBETCT-
BUU C HAIIPABJICHHOCTHIO
npodecCHOHaIbHOM Jes-
TEJIBHOCTH

OO6yuaromuiicst ciabo ymeer
HCII0JIb30BAaTh MaTeMaTHye-
CKMM anmapar Juisi peleHus
CTaHJapTHBIX 3a/1a4 B COOT-
BETCTBUU C HAIIPABJICHHO-
CTbIO NpoheccHoHaNIbHON
JESITENIbHOCTH

OOyuarommiicsi yMmeeT uc-
HOJIb30BATh MATEMATHYCCKHIA
anmapar JJis pelIeHUs CTaH-
JIapPTHBIX 3a/1a4 B COOTBETCT-
BUM C HAIIPABJICHHOCTBIO IIPO
(eccroHaNbHOI AesATeIbHO-
CTH

OOyyaromuiics ymeer uc-
H0JIb30BaTh MaTeMaTUYECKUH
amrmapar i pelIeHus CTaH-
JapTHBIX 33]a4 B COOTBETCT-
BUU C HAIIPaBJICHHOCTHIO MPO-
(eccroHanbHOI NeaTeNbHO-
CTH

b1.0.09-H.1

OO0yyaromuiics He BiaeeT
HaBbIKaMHU UCITIOJIB30BaHUA
MaTeMaTHYeCKOro afnmnapara
AJIg pCIICHUA CTAaHIAPTHBIX
3a/1a4 B COOTBETCTBUHU C Ha-
MPaBIECHHOCTHIO TTPOQECCHO-
HaJIbHOHU JEITeTbHOCTH

OO6yuaromuiics cinabo Bia-
JIeeT HaBbIKAMH UCITOJIb30-
BaHMS MaTEMATHYECKOTO all-
napara Jyisi pelieHus CTaH-
JIAPTHBIX 33]1a4 B COOTBETCT-
BHH C HAIPABJICHHOCTHIO
npogeccuoHaNbHOU 1es-
TEJILHOCTH

OO6yyaromuiicst ¢ HeOOIbIIIN-
MU 3aTPYAHCHHUSIMH BIIAJCET
HaBBIKAMH HCIIOJIL30BaHMS
MaTEeMaTHYECKOTO armapara
JUTSL pEIICHUS CTaHAAPTHBIX
3aJla4 B COOTBETCTBHH C Ha-
MPABJIIEHHOCTHIO MPOdeCcCcHo-
HaJILHOH JIeATeIbHOCTH

OO6yuaromuiics cBOOOIHO
BJIaJIe€T HABBIKAMHY HCIIOJIB30-
BaHM MaTEMaTHYECKOTO all-
napara Jis pelieHus CTaH-
JTApTHBIX 337]a4 B COOTBETCT-
BHU C HAIPABICHHOCTHIO TIPO-
deccruoHanbHON AesITeNbHO-
cTH

N-1onk-s YdacTByeT B SKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUSIX 110 UCITBITAHUIO CETHCKOX035MCTBEHHON TEXHUKH

IToka3aTenu orneHNn-
BaHus (Popmupye-
Mmbie 3YH)

Kpurepuu u mikana olieHUBaHUS Pe3yJabTaTOB 00YUYEHHUs 10 AUCHIUIIIIHE

HenocraTounslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Bricokuii ypoBeHb

b1.0.09-3.2

OOyyaromuiicst He 3HaeT
(byHIaMeHTalIbHbIE OCHOBBI
MaTeMaTuKu He0OXOIUMBbIe
JUISL y9acTusl B SKCIIEPUMEH-

TaJIbHBIX MCCIICIOBAHUAX

AIIEKTPOOOOPYIOBAHUS 1

OO6yyaromumiics c1abo 3HaeT
(hyHI1aMeHTaJIbHbIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMBIC
JUTSL y4acTusl B SKCIIEPHMEH-
TaJIbHBIX UCCIICAOBAHUAX
AIEKTPOOOOPYIOBAHMS 1

OOyuaromuiics ¢ He3HAYH-

TEJIbHBIMHA OIIMOKAMHU U OT-
JICNIbHBIMU TIPOOETaMu 3HACT
GbyHIaMEeHTAIbHBIE OCHOBBI

MaTeMaTHuKun HGOGXOIII/IMBIC
JUISl Y9aCTHsl B 9KCIICPUMEH-

OOyuarommiicsi ¢ TpeOyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHO-
CTH 3HAeT (PyHIaMECHTAIbHbIC
OCHOBBI MaT€MaTHKH HEO0X0-
AUMBIC JIS1 YUaCTHUA B SKCIIC-
PHUMEHTAJIBHBIX UCCIIEIOBAHH-
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[Toka3zarenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

KpI/ITepI/II/I 1 IIKajJla OHCHHUBAaHUSA PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHHMIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CpCACTB aBTOMATU3allun

CpCACTB aBTOMATU3allun

TaJbHBIX UCCIEIOBAHUSAX
AIIEKTPOOOOPYIOBAHUS U
CpEeJICTB aBTOMATH3allUU

SIX DJIEKTPOOOOPYAOBAHUS U
CPEIICTB aBTOMATHU3AIUH

b1.0.09-Y .2

OOyuarommuiicss He yMmeeT
MPUMCHSTh MaTeMaTHICCKHMA
anrmapar MpH y4acTUHU B 9KC-
MIEPUMCHTAIBLHBIX HCCIIEI0-
BaHUX AIIEKTPOOOOPYI0Ba-
HUS ¥ CPEJCTB aBTOMAaTH3a-

U1

OOyuarommiics ciiabo ymeer

MPUMCHSTh MaTEMaTHICCKHHA

amrapar MpH y4acTUHU B 9KC-

MIePUMCHTAIBHBIX HCCIIEI0-

BaHUSX AJIEKTPOOOOPYI0Ba-

HUS U CPEJICTB aBTOMATH3a-~
1IUU

OO0yuaromuiicst yMeeT rmpume-
HATH MAaTEMAaTHYECKUH arma-
par MpH y4acTUu B HKCIIEPH-
MEHTaJIbHBIX UCCIEAOBAHUSIX
AIEKTPOOOOPYIOBAHUS U
CPEIICTB aBTOMATH3ALIUH

OOyuaromuiicsi yMeeT npume-
HSATH MAaTEeMAaTHYECKUH amma-
paT Mpu y4acTUH B SKCIIEPH-
MEHTaJIbHBIX UCCIIEIOBAHUIX
AIEKTPOOOOPYIOBaAHUS U
CPEIICTB aBTOMATH3aLIUH

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT
HaBBIKAMU TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJIEIICHN He-
00XOJIMMBIX JJIsl y4acTHsI B
OKCIICPUMCHTAJIBHBIX UCCIIC-
JIOBAHMSIX AJIEKTPOOOOPYI0-
BaHUSA U CPCACTB aBTOMATU-
3a1uu

OOyuatonmiics ciabo Bia-
JIeeT HaBBbIKaMU ITIOCTPOCHUS
MaTeMaTHUECKUX MoJeIel
HEOOXOUMBIX JIUISl YUACTHSI
B OKCIIEPUMEHTAIBHBIX HC-
CIIETOBAHMSIX IIEKTPO00O-
PYJOBaHUS ¥ CPEJCTB aBTO-
MaTH3aIH1

OO0yuaromuiicst ¢ HeOOIbIIIH-

MHU 3aTPYJHCHUSMU BJIJCET
HaBbIKaMHU IMOCTPOCHUS MaTe-

MaTHYECKHX MoJiele HeoO-
XOOUMBIX IJI y4aCTUs B OKC-
NepPUMEHTaIbHBIX HCCIIeI0Ba-
HUSX 3JIEKTPO0OOpYI0BaHUS U

CPEJICTB aBTOMATH3AIIUU

OOGyuatromuiicsi cBOOOTHO
BJIaJICCT HABBIKAMU TIOCTPOE-
HHUS MaTEMAaTUUYCCKUX MOJC-
Jeit HeOOXOAUMBIX IS y4da-
CTHA B OKCIICPUMCHTAJIBHBIX
UCCIIEJIOBAHUSIX AJIEKTPO0OO-

PYAOBaHUS U CPELCTB aBTOMA-
THU3AIUH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (MJIH) MHbIE MATEPHAJIbI, HEO0X0AUMBbIE /1JI51 OLEHKH
3HAHUI, YMEHHMd, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH, XapaKTepu3yrommx cpopmupo-
BAHHOCTh KOMIIETEHIIHI1 B Npo1ecce 0CBOCHUS JUCIHIJIMHBI

TumoBsle KOHTPOJIBHBIE 33/1aHUS U MaTEPUAIIbI, HEOOXOJUMBIE JIUIsl OLCHKH 3HAHUW, YMEHHH
Y HaBBIKOB, COJIEPXKATCS B yUeOHO-METOIUYECKUX pa3padoTKaxX, MPUBEICHHBIX HIDKE.

1. TumoBkle pacyeTsl O TeMe «IJIEMEHTHI TUHEHHONW U BEKTOPHOU anreOpbh»: METOANYe-
CKHME€ yKa3aHWs JUIsl CTYJICHTOB OYHOM W 3a04HO# (hopm oOyueHus [HampaBieHnuid 35.03.06 Arpo-
unxenepus, 13.03.02 DnexkrposHepreruka u anekrporexHuka, 19.03.02 IlponykTel nuTaHus u3
pacTuTeNnbHOTO ChIpbs, 23.03.03 Dkcrutyaramuss TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOM-
iekcoB, crenuanbHocTh 23.05.01 HazemHbIe TpaHCOPTHO-TEXHOJOTUYECKHE CpeAcTBa] / cocTa-
Butenu: Axynud O.E., bBaxenoBa C.B.; FOxno-Ypanbckuii 'AY, UHCTUTYT arpomkeHepuu. —
YensOunck: HOxHo-Y panbckuit Ay, 2021.-65 c.— Pexum JlocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacdeTsl o TeMe «OnpeaenuTenu, MaTPHUIIbl, CHCTEMbl THHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaTuTHYeCKass TeOMeTpus» [DIeKTPOHHBIN pecypc]: METON. yKa3. AJs CTY-
JIeHTOB O4YHOM (opmbl oOyueHus [Hampasnenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHepreTuka u 3nekTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTENBHOIO Chipbs, 23.03.03
DKcIulyaTtaluus TPaHCIIOPTHO-TEXHOJOTHYECKUX MAlIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
HazemHuble TpaHcnoptHo-TexHONMorudyeckue cpenactsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, UHCTUTYT arpoMHXEeHEPHH. — 3-€ U31., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc|: METONMYECKHE YKa3aHWs IS
CTYJCHTOB OYHOM U 3a04HOIl ¢opM oOyuenus [HampaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreTka U MeKTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUS W3 PACTUTEIBHOIO CHIPH,
23.03.03 DOkcrutyaTauusi TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB, CIELUUAIbHOCTH
23.05.01 Hazemnble TpaHcriopTHO-TeXHOJOTHUecKue cpenctral / coct.: O.E. Akynuy u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsbunck: HOxno-Ypansckuit [AY, 2019. —
32 ¢. — Pesxxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKH aHanu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue ajs camo-
CTOATEIbHONW pabOThl CTYIEHTOB OYHOM M 3a04HON (opM 00ydeHHs (HaIlpaBJICHUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneumanbHOCcTh 23.05.01) /
coct.: O. E. Axynuu [u np.]; FOxuo-Ypansckuit 'AY, UnctutyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JIoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKU aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHON MEpEeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOU (hopMbI
oOyuenus [HampasneHuid: 35.03.06 Arpounskenepus, 13.03.02 DnexTposHepreTuka 1 MEeKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 Dkcmmyaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnennanbHocty 23.05.01 Hasemuble TpaHcnOpTHO-
texnonorunueckue cpeactna] / coct. O.E. Axynua ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
HepuH. — 3-¢ u3l., ucnp. u jgom. — Yensounck: FOxuo-Ypansckuit TAY, 2019. — 69 c. — Pexum
noctyna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «uddepeHunansuoe ucuncienue GyHKIUN OHOW AeHCTBU-
TEITLHON TIEPEMEHHON M €Tr0 MPUIIOKEHUS» ISl CAMOCTOSTEIbHONW Pa0bOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [Ans caMocTosTeNnbHOU paboThl CTY/IeHTOB O4YHBIX (akynbreToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouH)eHepuu. —
YenstOuHCK: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «VHTerpagbHOE UCUHCICHUE (PYHKIUU OJHON AeUCTBUTEb-
HOM TMIEPEeMEHHOW» JIJISI CaMOCTOSITEILHON PaObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Akymuu, M.H. Apxunosa; HOxHo-Ypansckuit 'AY, UHcTUTYT arponHxeHe-
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pun. — YenstOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JIOCTyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl 1o Teme «/luddepeHnmanbHoe U UHTETPATLHOE UCYUCICHUST (YHK-
UM JBYX TMEPEMEHHBIX» [DJICKTPOHHBIA pecypc]: METOA. yKa3. [/ CaMOCTOSTEIbHOW PabOThI
CTYJICHTOB OYHOH W 3a04HOU (opm oOyuenus (HampaBneHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, crneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpansckuit ['AY, Wuctutyr arpoumkeHepuu. — Yensounck: HOxno-Ypansckuit 'AY, 2018. —
80 ¢. — Pesxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOA. yKa3. IS CTY/CH-
TOB OYHOM (opMbI 00yueHus [Hanpasienuii: 35.03.06 Arpoumkenepus, 13.03.02 DnekrposHepre-
TUKa U 3nekTporexHuka, 19.03.02 IlpoaykTbl nuTtaHus U3 pacTUTENbHOrO cbipbs, 23.03.03 DOkc-
IJiyaTalusi TPAHCIOPTHO-TEXHOJIOTUUECKUX MalluH M KOMIUIEKCOB, cnenuaibHocth 23.05.01 Ha-
3eMHBIE TPAHCHMOPTHO-TeXHONorn4yeckue cpenctal / coct.: O.E. Axynmnu, C.A. Cxpunka; FOxHo-
VYpaneckuii ['AY, UHCTUTYT arpouH>XeHEepuu. — 3-€¢ u37., uchp. u jgoi. — Yensounck: HOxHO-
VYpanbckuiit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
10. Juddepenmuanbubie ypaBHEHUS B IPUKJIAJIHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. UIsl CTYICHTOB O4HOM (popMbl 00yueHus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nmuTaHus U3 PaCTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYIEHTOB OuYHOM (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U 3nekTporexHuka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTEIBHOIO CHIPbS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHble TpaHCHOpPTHO-TeXHOJOrH4deckue cpencteal] / cocr.: O.E. Akynuy,
M.B. ®unmunmosa; FOxHO-Ypansckuit [[AY, UHCTHTYT arpouHXeHEpUU. — 2-€ U31., UCIIP. U JOIL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
12. TumnoBsie pacueTsl o Teme «MaTemaTHueckas CTaTUCTHKa» [ DIEKTPOHHEBIN pecypc]: Me-
TOJ. yKa3. JUIsl CTYAEHTOB O4HOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTruka u 3nekrporexHuka, 19.03.02 IlpoaykTsl nuTaHus U3 pacTUTEIBHOTO
ceipbs, 23.03.03 DkcmtyaTarust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICI[HATh-
Hoctu 23.05.01 Haszemuble TpaHCHOPTHO-TEXHOJNOTHYecKHe cpeactBa) / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, UacturyT arpourxenepun. — 4-¢ us., ucnp. u aom. — Yensounck: FOx-
HO-Y panbCKuil I'AY, 2018. - 72 c. — Pexxum JOCTYyTIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

4. MeToan4ecKkre MaTepuaJbl, onpeae/sonue Npoueaypbl OlleHUBaHUS 3HAHUIA, YMeHUId,
HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapaKTePHU3YIOIIMX
c()OpMHPOBAHHOCTH KOMIIETECHIIHIA

B nanHOM paznene METOAMYECKUE MaTepuaibl, ONPEACIAIONINE MPOLEAYyPbl OLIEHUBAHUS
3HAHWUW, YMEHUH, HaBBIKOB U (WJIM) OMBITA ACSITEIbHOCTH, MO AUCHUIUINHE «MareMaTukay, nmpuse-
JI€Hbl IPUMEHUTEIIBHO K KaXKJIOMY U3 UCIOJIb3YEMBIX BHUJIOB TEKYILETO KOHTPOJISA yCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTali 00yJaroIuXxcs.
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4.1. OueHo4YHbIe CPEACTBA /sl MPOBEIEHUS TEKYIero KOHTPOJIsl YCIIeBAeMOCTH B

npoiecce NPaAaKTHYECKOI MOATOTOBKH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHSITHUU UCIIOJNB3YETCS Ul OIIEHKH KadyecTBa OCBOCHHS O0ydYaro-
IIUMCSI OCHOBHOW TMPOQeCCHOHATBHON 00pa30BaTeIbHON MPOrPaMMBI IO OTAEIBHBIM BOIPOCAM H
TeMaM AUCIUIUIMHBL. TeMbl M TUTaHbI 3aHATHHA (CM. METOAPa3pabOTKHU 1. 3) 3apaHee COOOIIArTCS
oOyuatomumcsi. OTBET OIEHUBACTCS OLIGHKOW «OTIMYHOY, «XOPOIIO0Y, «YIOBIECTBOPUTEIHHOY» UIU
«HEYJIOBIICTBOPHUTEIBHOY.

O11eHOYHBIE CpE€ACTBa

TumoBele KOHTPOJIbHBIC 3aJaHUs M (MJIM) MHBIE MaTepUabl, HEOO-

Ko n naumenoBanue

Ne | xonumple JUIsl OLICHKW 3HAHWH, YMEHHWH, HABBHIKOB M (WJIM) OMBITa | HWHJIMKATOpa KOMIIE-
JESATEIIbHOCTH, XapaKTEPU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIUU
I[UI B MPOIIECCEe OCBOCHUS JUCIUILTUHBI

1. | 1. Boruncaute 00BEM TpEyrosibHOM NUPAMHU/IBI C BEPLIMHAMU B TOY- NA-1onk-1
kax A, B, C, D u HaliTu AnuHy BBICOTHI, OIYIIEHHOM U3 BepiiuHbl D | Vcnonb3yeT OCHOBHBIE
na rpanb ABC, ecin A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHEI €CTECTBEHHO-
2. HampspkeHre Ha KJIeMMax AJIEKTPUYECKOW 1IeTH, paBHOE MEpPBO- | HAYYHBIX AUCHUIUIMH
HAYaJLHO HYJII0, PABHOMEPHO BO3pPACTAeT; OJJHOBPEMEHHO B IICTIH JUTSL PEIICHUs CTaH-
BBOJMTCSI CONPOTHUBIICHUE, MPOMOPIMOHAIBHOE KBaJpaTy BPEMEHH | JapTHBIX 3a7a4 B COOT-
¢ kodddunueHToM mnponopuuoHabHOCTH 1 OM/MuH. IlepBoHa- | BETCTBHHM C HAIpaB-
yanpHOe conpoTuBieHue 1enu 4 Om. B kakoit MOMEHT BpeMeHU TOK | JICHHOCTBIO Ipodec-
B LIETIM HAUOOJIBIIIHIA? CHOHAJIbHOW JIESITENb-

HOCTHU
2. | 1. B )KMBOTHOBOTYECKOM KOMILIEKCE IS KPYITHOT'O POraToro CKOTa N-1omnk-s

IpHU pa3adv KOPMOB paboTaroT ABa TpaHcnoprepa. [Ipennonoxum,
YTO BEPOSITHOCTh O€30TKAa3HOM PabOThI B TEUEHUE 3UMHHUX MECSIIEB
Kaxoro u3 Hux pasHa 0,9. TpaHcnoprepsl paboTaloT Ipu Hojaye
ANEKTPOIHEPrUM HE3aBUCUMO. HaliTh BEpOSITHOCTH TOTO, YTO B Te-
YeHUe 3MMHEro BpeMeHHu OyayT paboraTh: 1) XoTs Obl OAMH TpaHC-
nopTep; 2) TOJIBKO OJUH TPAHCIIOPTED.

2. CpenHsis ypokalfHOCTh HIIEHUIBI (B IIEHTHepax ¢ | rekrapa) B
XO034iCTBE 00JIACTH SIBJISETCS HOPMAJIBHO pacHpeleNieHHON CIy-
YaifHOM BEJIMYMHON CO CPENHMM 3HAaueHUEM 23 Il U AUCIEpPCUEH
1,21 . KakoBa BepOSATHOCTH TOTO, YTO HAa 3 CIIYYalHBIM 00pazoMm
0TOOpaHHBIX yyacTKax ypoxaiHocTb Oyner He MeHee 25 n1? Cocra-
BUTbH (DYHKIUIO IJIOTHOCTH.

VY4acTByeT B 9KCIECPH-
MCHTAJIbHBIX UCCJIICO0-
BaHUAX IEKTPOOOOPY-
AOBaHUA U CPEACTB aB-
TOMAaTHU3AIUH

Kputepun onenuBanusi orera (Tabi.) JOBOASATCS 10 CBEACHUS 0OyYarolIMXCs B Hayalle 3a-
HATHH. O1ieHKa 00BABIAETCS 00YUaIOLIEMYCsl HETIOCPEICTBEHHO T0CIIE OTBETA.

IIkana Kpurepun onenuBanus
Onenka 5 - 00yJaroIuics MOJIHO YCBOMII y4eOHBIN Marepua;
(oTIM4YHO) - MPOSIBJISIET HABBIKM aHaIM3a, 000OIICHUS, KPUTUUECKOTO OCMBICIIE-

TEMATUYECCKUX METOIOB,

HHUA 1 BOCHIPUATUA I/IH(i)OpMaHI/II/I, HaBbIKW IIPUMCHCHHA OCHOBHBLIX Ma-

- Marepuall U3JIOKEH I'PaMOTHO, B OIIPEAEICHHON JOTUYECKOMN IOCIIe-
JIOBAaTEIIbHOCTH, TOYHO HUCIIOIb3YETCSI TEPMUHOJIOT S

- IIOKa3aHO YMEHUE UIUTIOCTPUPOBATH TEOPETUUECKUE ITOJI0KEHUS KOH-
KPETHBIMU ITPUMEPAMH, IPUMEHITh UX B HOBOW CUTYallHH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PEIIaTh NPUKJIAIHBIC 3a/1a4H;
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HIxana

Kpurepun oueHuBanus

- IPOJIEMOHCTPHUPOBaHa CPOPMHUPOBAHHOCTh U YCTOHYMBOCTh 3HAHMIA,
YMEHUM Y HABBIKOB;

- MOTYT OBITh JIONYIIEHBI OIHA-IBE HETOYHOCTU MPHU OCBEIICHUU BTO-
POCTETIEHHBIX BOIPOCOB.

Oruenka 4
(xoporo)

OTBET YJOBJICTBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TPU
3TOM UMEET MECTO OJUH U3 HEAOCTATKOB:

- B YCBOCHHMH y4e0OHOIO Marepuasa JOMYIICHb HeOOIbIIHE MPOOebl,
HE MCKA3MBIIKE COICPIKAHNE OTBETA,

- B pCHICHUU NMPUKIIAAHLIX 3aJ4a4 JOMYIICHbI HC3HAYUTCIIbHBIC HETOYHO-
CTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- HEIIOJIHO WJIM HEIOCJIEN0BAaTENbHO PACKPBITO COACPKAHUE MaTepuaa,
HO II0Ka3aHO o0Iee MOHMMAaHUE BONpPOCAa U IPOJEMOHCTPUPOBAHbI
YMEHHUS, JOCTATOYHBIE I JaJIbHEHIIEr0 YCBOCHHs MaTepuaa;

- IMEJINCH 3aTPYAHEHUS WIN JOMYLIEHb! OIUMOKH B ONPEIeIEHUH TOH -
THW, UCIOJIb30BAHUM TEPMHUHOJIOTMH, B IPUMEHEHUH MaTeMaTUYeCKHUX
METOJOB PCILCHMS IPUKIANAHBIX 3a]a4, UCIIPABICHHBIE [1OCIE HECKOJIb-
KHMX HAaBOZAIIUX BOIIPOCOB;

- IpU HEIIOJIHOM 3HaHUU TEOPETUYECKOI0 Marepualla BbISBIECHA HELOC-
TaroyHast C()OPMHUPOBAHHOCTH YMEHUH W HABBIKOB, OOYYaIOIIUIiCS HE
MOXKET NEePEHOCUTh 3HaHUs B HOBbIE MPOOJIEMHbIE CUTYALIUH.

Ouenka 2
(HEeyIOBJIETBOPUTEINIBLHO)

- HE PAaCKPBITO OCHOBHOE COJICPIKAHUE yIEOHOTO MarepHraa;

- oOHapy)XeHO HE3HaHWE WIM HENOHMMaHWe OOJNbIIeH WM Haubolee
Ba)XHOH yacTh y4eOHOTO MaTepuana;

- JOIIYIICHBI oIInOKHA B OMpCaACIICHUU HOHHTI/II>'I, IIpru HCIOJIB30BaHNU
TEPMUHOJIOTUHU, B MPUMEHCHUH MaTeMaTHYeCKUX METOJOB IPU pelie-
HHUH MPUKIAJHBIX 3324, KOTOPbIC HE HCIIPABJICHBI MOCIEC HECKOJIBKUX
HaBOJAIIMX BOIIPOCOB.

4.1.2. OneHnBaHNE UHIUBUIYaTHHOTO 3a/1aHuUs (TUIIOBOTO pacyera)

WuauBuayansHOe 3afaHue (Jajee TUIOBOM pacyeT) MCIONb3yeTCs ISl OLIEHKH KayecTBa OC-
BOEHHS 00ydYaromMMcs OCHOBHOM NMpOQecCHOHAIBbHON 00pa30BaTeIbHON MPOrpamMMbl MO OTIENb-
HBIM Te€MaM TUCHMIUIMHBL. BapuaHTt 3amaHust JUid Kakaoro oOy4yaromierocsi omnpenensercss B cooT-
BETCTBUU C MOPSIKOBBIM HOMEPOM B KypHasie rpymibl. ColepikaHue 3aJaHuil TUIIOBBIX PacyeTOB

MIPUBOJUTCS B METOANYECKUX YKa3aHUsX (1. 3 POC).

OneHouHBIE CpesICTBA

TunoBble KOHTPOJIbHBIC 3a/laHus U (WJIM) WHBIE MaTepHalibl, HEOO-
Ne | xomumble JUIsl OLIEHKM 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIbITA
JEeSTENIbHOCTH, XapaKTepU3YIOUMX CPOPMUPOBAHHOCTH KOMIIETEH-
1IMI B IPOLIECCE OCBOEHUS JUCIMILINHBI

Kox n HaumenoBaHue
WHJIUKaTOpa KOMIIE-
TEHIINU

1. Jlausr Tpu cunsl F1, F2, F3, npunoxennsie B Touke A. Ompe-

ACJINTh BEJIMUWHY W HAallpaBJIAIOMIUE KOCHUHYCbl MOMCHTA paBHOJIeﬁ-
CTBYIOIIIEH 3TUX CHJI OTHOCHUTEIBHO TOYkH B, ecim F :{3; 1 2},

F,={-4-2-5}, F, =511}, A-8-4,-2), B(-6;,—2;,—4).

2. CornacHo 3akoHy HpI0TOHa, CKOPOCTH OXJIXJACHUS Tela Mpo-
MOPIIMOHAIIbHA PA3HOCTH TEMITEpPATyp Tela W OKPYKAIOIICH CPeJIbl.
H3BecTHO, uTO B TeueHne 20 MUH. TEJO OXJIAXKHAETCA OT 100° bife}
60°. Uepes CKOJIBKO BPEMEHH ¢ MOMEHTA HAYaa OXJIAXKICHHS TeM-

W-1lonk
Hcnons3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUTUINH
JUTSL PEIIeHUs CTaH-
JApTHBIX 33724 B COOT-
BETCTBUU C HaITPaB-
JIEHHOCTHIO TIpodec-
CHUOHAJILHOW JTeATeIh-
HOCTH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

0 v
neparypa tena noHusutcs 10 307, eciiu TeMreparypa oKpysKarolen
Cpe/lbl COCTABJISIET 20%?

1. XXupHocTh MOJIOKa B X03siicTBax obmactu (%) ecTh HOpMaIbHO
pacnpeziefieHHas cllydaiiHas BelIMYMHA X ¢ MaTEMaTHYECKUM OXKHU-
JaHueM, paBHbIM 3,2%, U CpeAHEKBAIPATUYECKUM OTKJIOHEHUEM,
paBHbIM 0,15%. HaliTu ¢yHKIMIO TIIOTHOCTH. BBIYHCIUTE BEpOST-
HOCTB TOTO, 4TO B 2 U3 4 Haynady B3SATHIX MIPOOaX KUPHOCTb MOJIO-
ka Oyzaet He MeHee 3%.

2. Vzamepen xapakTepHslii pazmep X aetajeit, ooOpadaThiBaeMbIX Ha
HEKOTOpOM cTaHke. 3amepeHo 80 geraneil. JlaHHbie 3aMepoB MpU-
BEJIEHBI B Ta0JI.

3,86 (4,06 [3,67 |397 |3,76 |3,61 |3,96 |4,04 |3,84
3,94 3,98 (357 |387 [4,07 (399 |3,69 |3,76 |3,71
394 1382 (4,16 |3,76 |4,00 |3,46 |4,08 |3,88 |4,01
397 |3,71 [3,81 |4,02 |4,17 |3,72 |4,09 |3,80 |4,02
3,73 3,52 (3,89 [392 |4,18 {426 |4,03 |4,14 |3,72
4,33 (3,82 (4,03 |3,62 |393 (350 |3,70 |3,71 |3,76
3,81 {3,89 (3,90 |3,84 [393 ]394 |3,64 |400 |3,95
4,05 |4,10 (4,11 |4,15 |4,20 |4,14 |4,22 |3,59 |4,25
4,24 (430 (3,62 |3,65 |4,72 3,98 |[3,88 |3,95

O06paboTtaTh pe3yabTaThl 3TOTO OIbITA 110 CIEAYIOLIEMY IIJIaHy:

1. ITocTpouM CTaTUCTHUECKOE paclpe/iesieHe BEIOOPKH.

2. Bbruucinum OLleHKH MaTeMaTH4eCKOTro OKUJaHUS U TUCIIEPCUH.
3. IloctpouM rucTOrpaMmMy OTHOCHUTENIBHBIX YacTOT, YCTaHOBUB
CTaTUCTUYECKUN (SMIUPUUYECKUI) 3aKOH pACIpeNeseHUs] U 3alu-
meM ero GyHKiuio wiotHoctr. C momomsio kputepus x° (Iupco-
Ha) MPOBEPUTH TMIOTE3Y O COTJIACHU SMIIMPHYECKOIO 3aKOHA pac-
IIPEJIEICHNs] CIIy4aliHOM BEIMYUHBI X C HOpMaJIbHBIM 3aKOHOM pac-
npeneneHus (3akoHoM ['aycca), cenarb BHIBOI.

4. IlocTpouTh KpPHUBYIO HOPMAJIBHOTO pacCHpeesIeHus, NPUHIB 3a
napaMeTpbl KpUBOM HalJIEeHHbIE OLIEHKH MaTeMaTH4YEeCKOro OKHJa-
HUS U TUCIIEPCHH.

5. BpluucauTh JOBEPUTENBHBIA WHTEpBAl I MATEMAaTHYECKOTO
OKHMJAHUS U TUCIEPCUH.

W-1lonks
Y4acTByeT B dKCIIEpHU-
MCHTAJIBHBIX UCCJICOO-
BaHHSAX DJIEKTPOOGOPY-
JOBAHUA U CpeIICTB aB-

TOMAaTH3aIHH

HpI/I HN3YUCHUHN JUCHUIIIIMHBI «MaremaTHKay BBIIOJHAIOTCS CJICAYIOIIUC TUIIOBBIC paCYCThI:

AHnanutuueckas reomeTpus (5-7 3agaHuii).
6 3amanuii).

noxenus (6-8 3amanmii).

. Heonpenenennslit unterpan (6-8 3ananuii).

. Onpenenurenn. Matpunbl. CHCTEMBI TMHEHHBIX anTreOpanveckux ypaBHeHU (4-6 3amaHmii).
. Bekropnas anre6pa (3-4 3amanus).

. BBenenue B MaTemaTHueckuil aHanu3 (QyHKIMM OJHOW JIeHCTBUTENBbHOW mnepeMeHHOU (4-

. Auddepenunanbioe ucurcaeHne GyHKIUN OTHON JIEHCTBUTENBHOM MEPEMEHHOM U €ro mpu-
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Omnpenenennblii uaTerpan (4-6 3amanuii).

Juddepennmanbaoe ucurcienne GyHKIUU ABYX epeMeHHBIX (3-4 3amanusi).
WuTerpanpHoe ucunciaenne GyHKIUU IBYX epeMeHHbIX (3-4 3amanus).

10. Psanwr (6-10 3amanuii).

11. Muddepenunansusie ypaBHenus (5-8 3aganuii)

12. Teopwus BeposiTHOCTEH (6-8 3amanmii).

13. MaremaTuieckas cTaTUCTHKa (2 3aaHus).

© o~

Pabota BeImonHseTCS B OTAENBHOM TeTpaan (12-18 11cToB) B KIETOUKY.
TpeboBanust py BBINOJIHEHUH TUIIOBOTO pacyeTa:
— YCJIOBME KaXJ0H 3a/ladi BKJIEUBAETCS B TETPAJb B [IEUATHOM BHUJE WM MUILETCS OT PYKU pa3-
OOPUYKBBIM TOYEPKOM;
— TPUBOJUTCS MOJHOE M OOOCHOBAHHOE PEUICHHE C HEOOXOIUMBIMH IOSICHEHUSMH, BBIYHCIIE-
HUSIMU U pacdyeTaMu;
— TIOCJIe PEIICHHUS 3alHiChIBACTCS OTBET;
— TpadudecKue MOCTPOSHUS BBIMOIHIIOTCS KapaHallioMm;
— TEKCT pelIeHUs BCceX 3ajay JO0KEH ObITh B TUCHbMEHHOM BUJIE;
— 171 OTMETOK M 3aMEeYaHui MperoaaBarens J0JDKHBI ObITh OCTaBlIeHBI 1o (3—4 cm).
TunoBoit pacueT caaercs 10 yKa3aHHOTO MpernojaBaTeleM CpoKa U MPUHUMAETCS Ha MPOBEp-
Ky TOJIBKO B TOM CITy4ae, €ClId yIOBJIETBOpseT TpeboBaHusIM K oopmienuto. Pabora nan ommbka-
MU BBIMOJHIETCS B 3TOM e TeTPaau U CAACTCS AJis MOBTOPHOU MPOBEPKHU.
[IpenogaBaTens MOKET Ha3HAYUTh 110 CBOEMY YCMOTPEHMIO 3aIIUTY TUIIOBOTO PacyeTa, Bbl-
MOJIHEHHOTO 00YYarOIIMMCS.
ConeprxkaHue THUIIOBOTO pacueTa U KPUTEpUM OIIEHKHU OTBeTa (TadJl.) JOBOJSATCSA 1O CBEICHUS
oOyuJaroIerocs: CoriacHo rpaduKy BHIMOTHEHHS B HaYaIe ceMecTpa. THUIIOBOM pacueT OlleHUBAETCS
IIpenojaBaTesieM OLIEHKON «3auTE€HOY, «HE 3a4TEHO» U PE3YJbTaT OOBSABISACTCS HA 3aHITHH.

IlIxkana Kpurtepun onenuBanus

OI_IGHKa GBauYTCHO» - pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

- YMCHHUC JIOTUYHO U I'PaMOTHO IMPUMCHATb MATEMAaTUUICCKHUEC MCETO/AbI
Ipy pCIICHUH NIPEIJIOKCHHBIX 3a1a4,

- YMCHUC 000CHOBBIBATH BLI60p MCTOa PCHICHUS, ITOKA3bIBACT 3HA-
HHE OCHOBHBIX MAaTE€MaTHYECKHUX IMOHATHUH IIpu OTBETC HA BOIPOCHI
npenoaaBaTeiiAi, crocobeH HCIIPABJIATDH OIIMOKY ITOCTIe JOIIOJIHUTECIIb-
HBIX BOITPOCOB.

OrneHka «He 3a4TEHO» - paboTa BBIMIOJHEHA HE B MTOJIHOM 00BEME;

- OTCYTCTBUE HEOOXOUMBIX TEOPETUUYECKUX 3HAHMIA;

- IONYIIEHBI TPyOble OMMOKKM B IPUMEHEHUU aJTOPUTMOB MaTeMaTu-
YECKHUX METOJIOB PEIICHMS 3a1a4.

4.1.3. TectupoBanue

TectupoBanue UCHONB3YyETCS Ui OLIEHKM KadyecTBa OCBOEHHUS OO0YyYarolmIMMCS OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeIbHON MPOTrPaMMBI MO OTAEIBHBIM TeMaM WX pa3iefiaM JUCIHI-
nuHbl. TecT mpencraBiseT co00il KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aIaHHUM, TTO3BOJISIFOIITUIN YIIPO-
CTHUTH MPOLEAYPY U3MEPEHHs 3HAHMI U YMeHUN oOyuaronuxcs. OO0yqaromuMest BbIIAI0TCA TECTO-
BbI€ 3a7aHus ¢ (POPMYTUPOBKOM BOIPOCOB U MPEJI0KEHUEM BHIOPATh OJIMH MPABUIHHBIA OTBET U3
HECKOJIbKMX BapUAHTOB OTBETOB.
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHKsI U (MJIM) MHbIE MaTepUaibl, HEOO-

Kox u HaumenoBanue

Ne | XonuMble U1 OLIGHKM 3HAHMH, YMEHHil, HABBIKOB M (MJIH) OIMbITA | HMHINKATOPa KOMIIE-
NEATEIBHOCTH, XapaKTEepU3YIOIHX cHOPMHUPOBAHHOCTh KOMIIETEH- TEHIIUN
Ll B IPOLIECCE OCBOCHHUS AUCIIHIIHHE

1. W-1lonk1

1-2 3
4 2 ) BeIpokeHA IIPH A PABHOM. ..

1. Matpuna
a)-5;0)3;8)4;r)5.
1 5
2. Onpenemurens Dot —3 10| pasen 0, ecm o pases. ..

a)-2;0)0;B) 1;T) 2.
3. JlaHbl BEKTOpH a = (5; 4; 2) u 6 = (3; -1 7) , TOTJa UX BEK-
TOPHOE MPOM3BEIECHHE UMEET BHI. ..
a) 26 —41] — 7K ; 6) 151 —4] +14k ;
B) —30i +29] +17k ; 301 —29] —17Kk .
4. HopmanbHbIi BEKTOp IIOCKOCTH X + 2y +2-15=0 wumeer
KOOPJIMHATHL. ..

a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
Iim3x2 +2x—-4

5. 3HauCHME Mpenena -, y2 | Gy 1 PAaBHO...

a) 0; 6) 0; B) 3; 1) 2.

6. 3akoH JABHKCHUA MaTepHaﬂLHOﬁ TOYKH UMECT BU

X(t) = 4t> +8t +13, rne X(t) xoopmuHaTa TOUKK B MOMEHT Bpe-

menu t. Torna yckopeHue TOUKM B MOMEHT BpeMeHHM Ipu 1=2 pas-
HO...

a) 56: 6) 61; B) 35 1) 48.

7. lausl xommuiekcusie uncna Z, =5—-31 n Z,=4—1. Torga
22, — 42, pasHo...
a) 6—5i:0) —-6—-10i:B) —-6—2i:T) 26—10i -

T
4
8. OnpeneneHHbI HHTETPAT J‘Sin7 x(x PaBeH. .

V/

4
a) —;0) 27;8)0; 1) o0
9 -8
9. ITycth S= jdX _[ f (X’ y)dy Torma obmacte D, miomans KOTO-
7 10
PO BEIpaXKaeTCsl JAHHBIM WHTETPAIIOM, HMEET BHUI. ..

a) NpsIMOYTI0JIbHUK, Y KOTOPOIo Bce CTOPOHBbI PABHBI;
0) IpSIMOYTOJIbHUK; B) TPEYTOJIbHUK;

Hcnonb3yeT oCHOBHBIE
3aKOHBI €CTECTBECHHO-
HAaYYHBIX JUCIUILINH

JUISl PELIEHUS CTaH-
JTApTHBIX 3a]1a4 B COOT-
BETCTBUH C HAIIPaB-
JIEHHOCTBIO Tpodec-
CHOHAJILHOM JIeATeIIh-
HOCTH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHKsI U (MJIM) MHbIE MaTepUaibl, HEOO-

Kox u HaumenoBanue

Ne | xomumeble U OIICHKHM 3HAHWH, YMEHHW, HaBBIKOB M (WJIM) OIBITA | WHAMKATOpA KOMIIE-
JESITeIbHOCTH, XapaKTEPU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHIUU
I[UI B MPOIECCEe OCBOCHUS AUCIMUILIIUHBI
I') OKPY’KHOCTb C PaZIAycoM /2 .
10. Jlano nuddepennmansroe ypapuenue Y =X+Yy, Y(0)=1.
Toraa mepBbie TP WieHA Pa3iIOKEHHUS €ro pelieHHs] B CTEIEHHOMN
PSI UMEIOT BHL ...
2. 2, 6. 2,.3
a) 1+x+x%; 6) -1+x+x°; B) 1+x+x"; 1) 1+x+x"+x°.
2. | 1. Onepanumeii Hax MHOKECTBAMU A U B, pe3ynbTaT KOTOPOM BbIJIE- N-1omk-s

JICH HAa PUCYHKC, ABJIACTCA. ..
B A

BapuanTsl 0OTBETOB:
a)BUA; 6) B\A; 8 A\B; 1 AnB.
2. B maptum w3 12 nmeraneir mmeercs 5 OpakoBaHHBIX. Haymawy
oTtoOpaHbl Tpu naetanu. Torna BeposSTHOCTh TOTO, YTO CPEAU OTO-
OpaHHBIX JeTajneil HeT OpaKOBaHHBIX, PAaBHA ...

7 1 7 1
) 4430 578 150 -

3. B mepmoii ypHe 1 yepHsiii 1 9 Genbix mapoB. Bo BTopoit ypue 4
OenbIX M 6 yepHBIX mapoB. V3 Haynauy B3sTOM ypHBI BBIHYJIN OJUH
miap. Torga BEpOSITHOCTH TOTO, YTO 3TOT IIAp OKaXeTCsl OelbIM,
paBHa...

a) 0,25;6) 0,13; B) 0,7; r) 0,65.
4. OyHKIUS pacnpeieeHusl BEpOSITHOCTEN AUCKPETHON ciiydaifHOM
(0, x<0,

0,3, 0<x <1,
0,5, 1<x <6,

BEJIMYMHBI X UMEET BUJ] 1. x =0, Torna Bepo-

atHocth (=1 £ X £3) pasna ...
a) 0,7;6) 0,2; 8) 0,3; 1) 0,5.
5. HenpepeiBHas cryuaiiHas BenMuuHa X 3a/1aHa IIIOTHOCTHIO pac-
(r-113°
1 —_

— 200
IpeIeIeHIs BEPOSTHOCTEMH Jlx)= ——¢ .Torma
ped P 10-/27 A

Fx)=1

MaTeMaTU4YECKOE OKUJIAHUE ATON HOPMAIBLHO paciupeaeaeHHON
CIIy4allHOM BEJIUYMHBI PABHO ...

a) 11; 6) 10; B) 100; r) 200.
6. JluckperHas cinydaiiHas BenurHa X 3a/laHa 3aKOHOM pacipese-
JICHUSI BEPOSITHOCTEN

VYyacTByeT B 3KCHepH-
MEHTaJIbHBIX UCCIIEI0-
BaHUAX IEKTPOOOOPY-
JIOBAHUS U CPECTB aB-
TOMAaTHU3AINH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHKsI U (MJIM) MHbIE MaTepUaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JESITeIbHOCTH, XapaKTEPU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS AUCIMIIINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

X1 [3|5]|6
p101|a|b]|03
aya=0,3,b=01;6)a=0,3, b=0,2;
8 a=06,b=06:r)a=04,b=02.
7. VI3 reHepabHOM COBOKYITHOCTH M3BJIeUY€HA BHIOOPKa 00beMa
n=50:

=

1[2]3]4
12 [11 |10 | n,

Torma Ns paBeH. ..

a) 17, 6) 9; B) 50; r) 18.
8. IlpoBenenHo 5 u3Mepenuit (0e3 CHCTEMAaTHYECKUX OMIMOOK) HEKO-
TOpOii cimyuaitHoii BenmuuuHbl (B MM): 9, 10, 13, 14, 15. Torna He-
CMEIIIEHHAas OlIEHKa MaTeMaTUYECKOr0 0’KUJIaHUS PaBHA. ..

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTaTte n3MepeHuii HEKOTOPOH (PU3NUECKOM BETMYMHBI O/1-
HUM TpubopoMm (6e3 CUCTeMaTHYeCKUX OIMOO0K) MOIY4EHBI clie-
nyromue pesyibTarsl (B MM): 11, 14, 14. Torna HecMerienHas
OIICHKA IMCIIEPCUU U3MEPEHHI paBHa. ..

a)13;0)3;8)6;T) 2.

P

Hp: =06
10. Eciii OCHOBHAs THIIOTE3a UMEET BHa U F i
KypUpYIOILIeH MOKET ObITh TUIIOTE3A ...

a) Ay p=06;0) Hy: pz06;
B) Fy: p#0,7;r) Hy: p <06,

, TO KOH-

ITo pesynpraTam TecTa OOy4aromieMmMycsi BBICTABISIETCS OLEHKA «OTJIMYHO», «XOPOIIOY,
«YZIOBJICTBOPUTEIHLHO» UITH «HEYOBICTBOPUTEITHLHO.
Kputepun onenuBanus orBera (Tabll.) AOBOASTCS IO CBEIACHHS OOydYaloIIUXCs 0 Hadasa
TECTUPOBaHUA. Pe3ynbpTaT TecTUpoBaHUsI OOBSBISETCS OOYYArOMIEMYCs HETOCPEACTBEHHO MOCIIE

€ro craym.
Mhcaa (% npamtAwY oTBEToR
Orenka 5 (OTIIMYHO) 80-100
Orenka 4 (Xoporo) 70-79
Onenka 3 (YIOBIETBOPHUTEIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIBHO) meHee 50

TecroBble 3alaHMsl, UCIOJIB3YIOIIHUECS I OLICHKM KAayeCTBA AUCUUIUIMHBI C IMOMOIIBIO MH-
dbopmarmonHsix TexHosoruii, mpusenaeHsl B PII/: «10. MudopmanmonHbie TEXHOIOTUH, UCTIONb-
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3yeMbIe MPHU OCYIIECTBICHUU 00pPa30BaTEIBHOTO Mpollecca MO MUCIUIUIMHE, BKIIOYAas MepedeHb
MIPOTrpaMMHOTO 0OecTieueHNsI 1 HTHPOPMAIIMOHHBIX CITPaBOYHBIX cucTeM» - MyTestX10.2.

4.2. IIpouenypsl ¥ OLIEHOYHBbIE CPEACTBA /IJIsl IPOBEAEHUS NMPOMEKYTOYHOM aTTeCTAMHU

4.2.1. 3auer

3ager sBisieTcs (POPMOI OIEHKM KadecTBa OCBOCHMS OOYyYaroIIMMCSI OCHOBHOHM mpodeccro-
HaJIbHOI 00pa30BaTeIbHON MPOrpaMMBbl 10 pa3zAeinaM AUCHMIUIMHBL [lo pesynbraTam 3adera o0y-
YaIOMIEMYCs BBICTABIISIETCS OLIEHKA «3aUTCHOY» MIIH «HE 3aUTCHOY.

3a4yeT MpPOBOIUTCS 1O OKOHYAHWHU YTCHHSI JICKIIUH U BBIMOJIHEHUS MPAKTHYECKUX 3aHATHA.
3a4eTHBIM SBISETCS TOCIEIHEE 3aHATHE O JAUCHUIUIMHE. 3a4eT NMPUHUMACTCS MPEroaBaTelsIMH,
MPOBOJIMBIIMMY PAKTUYECKUE 3aHATHS, UM YUTAIOLUMMH JICKIIUH 110 TaHHOK AucuuIuimHe. B ciy-
Yae OTCYTCTBHS BEAYILETO IPErojaBaTeNs 3adeT MPUHUMAETCS IperojaBaTesieM, Ha3HauYCHHBIM
pacnopspkeHreM 3aBeaytoiero kagenpoit. C paspelieHus 3aBeayromero kadeapoi Ha 3auere Mo-
KET MPHUCYTCTBOBATh NPENoAaBaTesb Kadeapsl, MPUBICYSHHBIN I IOMOIIN B IPHEME 3a4eTa.

[IpucyTcTBUe Ha 3adeTax HpemnogaBaTenel ¢ Apyrux kadeap 6e3 COOTBETCTBYIOIIErO pac-
HOPSDKEHUST PEKTOpa, MPOPEKTOPa MO Y4eOHOM M BOCIIUTATEIILHON paboTe, 3aMECTUTENS TUPEKTOPa
MHCTUTYTA 110 y4eOHOI paboTe HE H0IyCKaeTCs.

®opmbl IpoBeIeHNs 3a4€TOB (YCTHBIM OIpoc Mo OuiieTaM, MuChbMeHHas paboTa, TeCTHPOBa-
HHE U JIp.) ONPeeIstoTcs Kadeapoil 1 TOBOAATCS A0 CBEACHUS 00yJaroIUXCs B Ha4aJle CeMecTpa.

Jlns mpoBeeHus 3a4eTa BEAYIIHMHA MperoiaBaTeb HaKaHyHe TOIy4aeT B CeKpeTapuaTe Ju-
peKTopaTa 3aueTHO-IK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIACTCA B CEKpETapHaT IOCie
OKOHYAHMSI MEPONPUSATHS B ICHb POBECHUS 3a4eTa UM YTPOM CIIEAYIOIIEro JTHS.

Bo Bpems 3aueTta 0Oydaromuecss MOTYT MOJIb30BAaThCA C pa3pelleHHs BEAYIIEro IpernoaaBa-
TeJIS CHPAaBOYHOM M HOPMATUBHOM JIUTEPATYpOH, APYTMMHU NOCOOMSIMHU U TEXHHYECKHMH CPE/ICTBA-
MHU.

Bpems moarotoBku orBeta B YCTHOW (OpMe IpH cllaue 3adera JODKHO COCTaBIIATh HE Me-
Hee 20 MUHYT (110 KelTaHHI0 00y4aroerocsi OTBET MOXET ObITh JOCPOUHBIM). Bpems oTBeta - He
6onee 10 MUHYT.

[IpenomaBaTenio mpeaoCTaBIAeTCS MPaBO 334aBaTh OOYYAIOUIMMCS JONOJTHUTEIBHBIE BO-
MPOCHI B paMKax MPOrPaMMBbI JUCIUILTHHBL.

KauecTBeHHas OIleHKA «3a4TE€HO», BHECEHHAS B 3aU€THO-3K3aMEHAIIMOHHYIO BEOMOCTbD, SIB-
JsieTcs Pe3yNbTaTOM YCIHEIIHOr0 YCBOEHHs yueOHOro Marepuania.

Pesynbrar 3adera BBICTABISIETCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEJJOMOCTD B JICHb ITPOBEIe-
HUS 3a4eTa B MPUCYTCTBUU caMoro oOyuaromierocs. [IpenogaBareny HeCyT MEPCOHANBHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alUCel O pe3ylbTaTax MPOMEXKYTOUHOM
aTTeCTallUU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicst sIBUJICS Ha 3a4€T W OTKA3aJCs OT MPOXOKIACHUS aTTECTAIlUN B CBSI3H C
HEMOJTrOTOBJIEHHOCTBIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIIIETCS OLEHKA
«HE 3aYTEHO».

HesBka Ha 3adeT oTMeuaeTcs B 3a4€THO-3K3aMEHALIMOHHON BEOMOCTH CIOBAMH «HE SIBHJI-
Ccsi».

Hapymienne ITuCHMITIIMHBI, CIUCBIBAHUE, WCIOJIb30BAHNE O0YYAIOIIUMUCS HEpa3pelIeHHbIX
MeYaTHBIX ¥ PYKONHMCHBIX MaTepHUaioB, MOOMIBHBIX Telne(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYTMX BHUJIOB JIMYHOW KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHONW TEXHU-
KM BO BpeMs 3a4eTa 3aIlpenieHo. B ciaydae HapymeHns 3Toro TpeOoBaHUS MpenoaaBaTelb 00s3aH
YIQIATh 00YYaIOLIErocs U3 ayJUTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyuJaronMcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIC CPOKU IO YBAXKHTEIBHOH MPUYMHE,
WH/IMBUYAJIbHBIE CPOKU MPOBEICHUS 3a4eTa OMPEICISIOTCS 3aMECTUTENEM JIMPEKTOpa MHCTUTYTA
1o yueOHoii pabdoTe.
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OO0yyaromuecs, UMEIOIME aKaIEMUIECKYIO 33JJ0JKEHHOCTh, C/IAl0T 3a4eT B CPOKH, OTpejie-
nsieMble YHHUBepcuTeTOoM. MHpOopMaIus o TUKBUIAIUHN 3a/I0JDKEHHOCTH OTMEYaeTcsi B SK3aMeHa-
LIUOHHOM JIHCTE.
JlomyckaeTcs ¢ pa3pelieHus 3aMecTUTeNIeM TUPEKTopa HHCTUTYTa Mo yuyeOHol pabore 1oc-
pOUHas c/iaya 3a4eTa ¢ 3alUChI0 PE3YJIbTAaTOB B 3K3aMEHAIIMOHHBIH JIUCT.
WuBanuapl U 11lia ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbs, MOTYT CIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC HHIUBUyaTbHBIM yU4eOHBIM TUTAHOM. VIHBATUIBI U JIUIIA C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbsI, UMEIOIIME HAPYIIEHUSI ONOPHO-ABUIAaTEIbHOIO alnapara, 0MyCKaloT-
Csl HA aTTECTAI[MOHHBIC UCIIBITAHUS B COITPOBOXKICHUN ACCUCTEHTOB-COMPOBOKIAIOIINX.
[Tpouenypa npoBeAeHHs] MPOMEXKYTOYHOM aTTeCTAllMM Al OCOOBIX CIIy4aeB H3JI0XKEHa B
«[TonoxeHnu 0 TEKyIeM KOHTPOJIC YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluy O0YdJaromuXCs
o OITOII 6akanaBpuara, cnerpanuTeTa U Mmaructpatypsl» @I'bOY BO FOxHo-Ypanbckuii [AY.

Ounas popma o0yueHust

O1eHOYHBIE Cpe/ICTBA

TunoBble KOHTPOJbHBIC 3a/1aHus U (WJIM) WHBIE MaTepHalbl, HEOO-

KO,Z[ N HAUMCHOBAHUC

Ne | xomuMmble mJis OLIEHKW 3HAHWM, YMEHHI, HABBIKOB U (WUJIM) OTBITA WHAUKATOPa KOMIIE-
JIeATEIbHOCTH, XapaKTEPU3YIONIMX CHOPMUPOBAHHOCTH KOMITETCH- TEHIINH
HI/Iﬁ B Hpouecce OCBOCHHA NUCITUITJIMHBI

1. 1 cemecTp NI-1omk-1

1. Marpuusl, aeiictBust ¢ HumMu. Omnpexnenutenu 2-ro u 3-ro mo-
PAIKOB M UX cBoWcTBa. MHUHOpBI U anredpandeckue JIOMOIHEHUS.
Paznoxenue onpenenurens Mo 3MeMEHTaM Kakoro-nuoo psaa. Omn-
penenuTenu N-ro NopsaKa.

2. CucrteMbl IByX M TpeX JIMHEHHBIX ypaBHEHHH, MX DELICHHUE.
MatpuyHas 3anuch cUCTEMBI JMHEHHBIX ypaBHeHud. Meton [Mayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JIluHeilHble omepanuu HaJ BEKTOpaMu. TeopeMbl O
IIPOEKIIMN BEKTOpa Ha OChb. [lOHATHE JNMHEMHOrOo MPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHIL. basuc. PasnoxxeHue BekTopa 1o
6a3ucy. Koopnunatel Bektopa. Hanpasistomniyie KOCUHYChI U JUTMHA
BeKTOpa. JIMHEWHbIE onepanuy Haj BEKTOpPaMU B KOOPAMHATHOMN
dbopwme.

4. CkanspHoe NpOU3BeJICHHE BEKTOPOB, €T0 CBOMCTBA, BEIPAXKEHUE
B KOOpJIMHATHOU (opme. [[inrHa BEKTOpa U yroy MEXIy IBYMS BEK-
TOpaMH. YCJIOBUE OPTOrOHAIBHOCTH ABYX BEKTOpOB. IIpuMeHeHue
CKQJIIPHOTO ITPOU3BEJICHUS B PELICHUY IIPUKJIAIHBIX 33]1a4.

5. BekropHoe npou3sBe/ieHHe BEKTOPOB, €T0 CBOIMCTBA, BEIpAXKEHUE
B KoOpAuHaTHOM ¢opme. HekoTopble NpuUIIOKEHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CMmemaHHO€ NPOM3BEICHHE TPEX BEKTOPOB, €TO CBOWCTBA, BBI-
paskeHHe B KoopauHaTHOH (opme. [IpumMeHeHne cMeranHoro npo-
W3BEJCHUS B PEIICHUH NPUKIIAIHBIX 3a7a4.

7. TlonsTne 00 ypaBHEHHH JIMHUU Ha MIOCKOCTH. DOpMBI ypaBHE-
HUS TIPSIMOM Ha IUIOCKOCTH. YTOJ MEXAY NPSMbIMH. Y CIIOBUS Ta-
paJIIIENIBHOCTH U MEPIEHANKYISIPHOCTH MPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3ajaud, pellaeMble METOJOM KOOPAMHAT (paccTOsSHUE
MEXy IByMsl TOUKaMH, JAEJIEHUE OTPE3Ka B JAHHOM OTHOILEHUN).

8. KpuBble BTOpOTO TOpSIIKA: OKPYXHOCTH, DJUIMIIC, THIepOoa,
napabosia, uX TeOMEeTpUUYECKUE CBOICTBA M YpaBHEHHUS.

9. VpaBHEHHS TUIOCKOCTH B NPOCTPAHCTBE. YTOJ MEXIY IUIOCKO-

Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYHBIX JUCHOUIIIINH

JUIS pellieHus CTaH-
JapTHBIX 3a7]a4 B COOT-
BETCTBUU C HaIIPaB-
JIEHHOCTHIO Ipodec-
CHOHAJIBHOW e TeNb-
HOCTH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBbHBIC 3a/laHus U (WJIK) WHBIE MaTepHallbl, HEOO-
XOJHUMBIC ISl OIICHKU 3HAHWW, YMEHUMH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

CTSIMH. Y CJIOBHS NApauIEIbHOCTU U NEPIEHIUKYISIPHOCTH IIOCKO-
cTell. PaccTosiHMEe OT TOUKH J10 IIOCKOCTH.

10. YpaBHeHus: TpsMOI B MPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMH.
B3anMHoe pacrionokeHue NpsiMbIX B IPOCTPAHCTBE. YTOJI MEXIY
IIPSAMOM U TNIOCKOCTBIO.

11. YpaBHeHue mnoBepxHOCTH B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Cdepa. Dmmuncoua. 'unepdonouast. [lapadbononasr.
['eomerpuueckre CBOWCTBA ITHX MOBEPXHOCTEH, UCCIIEIOBAHUE UX
(GhOpMBI METOJIOM CEUCHUH.

12. M HOX€ECTBO BemiecTBeHHBIX uncen. DyHkiusa. O0iacTh ee orl-
penenenus. CrocoOwr 3amanus. Knaccudukanus ¢pynkuuii. [Tomsp-
Has cucreMa KoopauHar. KpuBble B NMOJIIpHBIX KOOpAMHATaX. Mo-
HOTOHHBIC (PYHKITUU. CII0OKHBIC M B3aUMHO-00paTHBIC (DYHKITUH.
13.Yucnosas nocnenosarenbHOCTh. [Ipenen uncinoBoil nocnenona-
TenbHOCTU. CXOIsUIMecs] U pacXOoAsIUecss YUCIIOBBIE IOCIEN0Ba-
TEJIbHOCTH.

14.TIpenen Gpynkuuu B Touke. OTHOCTOPOHHHE MPEAEIbl (DYHKIIHHN.
ITpenen ¢pynkuuu B 6eckoHeyHOCTH. beckoHeuHo manble U Gecko-
HewHO Ooubmue QyHKIMU B Touke. CBOHCTBA OECKOHEYHO MAaJIbIX
¢ynkuuii. CpolicTBa npenenoB ¢yHkuui. [IpusHaku cyiiecTBoBa-
HUS TIpesiesioB (0 mpefenie MPOMEXYTOYHOUW (DYHKIMH, O Tpeelne
MOHOTOHHOM (yHKIIMK). HeonpeaeneHHOCTH U METOJIbl UX PACKpbI-
TUs. 3aMedaTeNbHble Mpeneibl U cieAcTBUS U3 Hux. CpaBHeHUe
0ECKOHEUHO MaJIbIX.

15. HenpepbIBHOCTh (YHKIIMI B TOUKE, HA MHOXKECTBE U Ha OTpE3-
ke. Touku pa3peiBa GYHKIMU U UX Kiaccu(puKaius. AIrOpUT™ Uc-
cienoBaHusl (PyHKUIMH Ha HENpepbIBHOCTH. JleWcTBUSA Haja Hempe-
PBIBHBIMU (YHKIIUSAMH. HenpepbIBHOCTh 37I€EMEHTApHBIX (PYHKIUI.
CpolicTBa (pyHKUMH, HENPEpBIBHBIX Ha OTpE3Ke (CYyLECTBOBaHHE
HalMEHBIIEr0 U HauOOJbIIEro 3Ha4YeHUH, OrPaHUYEHHOCTh, CYIIle-
CTBOBAaHHE NMPOMEXKYTOUHBIX 3HAUECHUH ).

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs MPeACTaBIeHbl B TaOIULIE.

IIxkana Kpurepuu oueHnBanus

OI_ICHKa GauYTCHO»

3HaHMWE MTPOrpaMMHOI0 MaTEpHUala, YCBOEHNE MaTeprala OCHOBHOU U JI0-
MTOJIHUTENIBHON JIMTEPATYPhl, PEKOMEHIOBAHHON MPOTPaMMOM JUCIUTIIIN-
HBI, IPAaBUJIBHOE PEIICHUE NMPUKIIAJHBIX 3a1a4 (IOIycKaeTcs Halu4YKue He-
3HAYUTENIbHBIX OIIMOOK MM HEJOCTATOYHO MOJIHOE PACKPBITHE CO/epKa-
HUs BOIIPOCA WM NOTPEIIHOCTh HENPUHLIUIIMAIBHOIO XapaKkTepa B OTBETE
Ha BOIPOCHI).

JIONOJTHUTENBHBIM YCIIOBUEM MOJYYEHHSI OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOULINE MTOKA3aTeNId B XOJI€ MPOBEACHUS TEKYIIETO KOHTPOJS U CUCTe-
MaTH4ecKasi aKTHBHAs paboTa Ha y4eOHBIX 3aHITHUSAX.

O1eHKa «HE 3a4TEHO)

Hp06eJ'ILI B 3HAHUAX OCHOBHOI'O INPOTpaMMHOI'0 MaTcpualia, MPUHIUIIN-
aJIbHBIC OITHOKH ITpHU OTBCTC HA BOITPOCHI.
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4.2.2. Dk3aMeH

DKk3aMeH sBisgeTcsl (POPMOii OLIEHKU KauyecTBa OCBOCHHS 00YJarOIIMMCsT OCHOBHOH rmpodec-
CHOHAJIbHOW 00pa30BaTeIbHONM MporpaMMbl MO pasjenaM AucuuiinHbl. [lo pedynpratam sk3ameHa
oOyJaromemMycsi BBICTABIISETCS] OLIEHKA «OTIUYHO», «XOPOIIOY», «yIOBICTBOPUTEIHHO» HIU «HE-
YIOBJIETBOPUTEIILHO.

DK3aMeH MO AUCIUILUIMHE MPOBOAUTCS B COOTBETCTBUU C PACTIMCAHUEM ITPOMEKYTOUHOM aT-
TECTaI[H, B KOTOPOM YKa3bIBa€TCSl BpEMs €ro MPOBEICHUS, HOMEP ayAUTOPHH, MECTO MPOBEACHUS
KOHCYJIbTAIlMH. Y TBEPKACHHOE PACIMCAHUE pa3MenaeTcsl Ha HH(POPMAIIMOHHBIX CTEHAAX, 4 TAKKe
Ha 0UIIMATLHOM caiiTe YHUBEpPCUTETA.

YpoBeHb TpeOOBaHUM IS MPOMEKYTOYHON aTTecTaluu 00yJarolUUXCs yCTaHaBIUBACTCS
paboyeil mporpaMMoil TUCUUTUINHBI U TOBOAUTCS 10 CBEACHUS 00yJaloNIMXcs B HaYajiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK IMPaBuio, Jekropamu. C paspelieHus 3aBeayromero kadeu-
poii Ha SK3aMEHe MOXET MPUCYTCTBOBATH MpenoaBaTenb Kadeapsl, MPUBICUCHHBIN 1JI IOMOIIH B
npueMe 3k3ameHa. B ciydae oTCyTCTBUSI BEIYIIETO MPENnojaBaTessl 3K3aMeH MPUHUMAETCS MPerno-
JaBaTelieM, Ha3HAYEHHBIM PaclopshKEHUEM 3aBeAYIOLIEro Kadeapoil.

[TpucyrcTBHE Ha K3aMeHe TpenoaaBaresei ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pac-
MOPSHKEHUST PEKTOPa, MPOPEKTOpa Mo yueObHo padoTe uiH IekaHa (akynbTeTa He TOMyCKaeTCs.

OOyuarommuecs npu SBKE Ha SK3aMeH 00s13aHbI UMETh IIPH ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO
OHH TPEABSABISIOT IK3aMEHATOPY.

Jlns mpoBeneHUs SK3aMeHa BEIyLIUM IMpenojiaBaTellb HaKaHyHE I0JydyaeT B JIeKaHaTe 3a-
YETHO-2K3aMEHAI[MOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIllaeTCsl B JAeKaHAT MOCIe OKOHYAHUS MEpO-
MIPUSATUA B JIEHb MTPOBEACHUS IK3aMEHA WIIM YTPOM CIIEAYIOIIETO JTHs.

DK3aMeHbl TPOBOJATCS 10 OMiIeTaM B YCTHOM UJIM MHMCbMEHHOM BHJIE, TUOO B BHJIE TECTH-
poBaHMs. DK3aMEHAIMOHHBIC OUIIETHI COCTABIISIOTCS TI0 YCTAHOBJICHHONW ()OpME B COOTBETCTBHH C
YTBEPKICHHBIMU Kadeapol SK3aMEHAIMOHHBIMUA BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOIIUM Ka-
dbenpoii exxeronHo. B Ouiere cogepKuTcs 2 TEOPETUIECKUX BOMPOCA U 3a/a4a. 3a/1a4a COOTBETCT-
BYEeT COJACpXaHWIO 3aJaHUil THUIOBBIX PACUETOB, YKa3aHHBIX B METOJMYECKHX yKa3zaHUAX (1. 3
dOC).

DK3aMeHaTopy MPeJOCTaBISETCs MPaBo 33aJaBaTh BOMPOCKHI CBEPX OUIIETa, a TaKkKE MOMHMO
TEOPETHYECKUX BOIPOCOB JaBaTh I PEIICHUs 3a/Jauyd M TMPUMEPHI, HE BBIXOSIIME 32 PaMKH
MPOMIEHHOr0 MaTepuaia o u3y4yaeMoi JUCIUIUIMHE.

3HaHUS, YMEHHUS W HABBIKM OOYYAIOIIMXCSI OMPEIEISIIOTCA OIEHKAMHU «OTIUYHOY», «XOpPO-
110», «YAOBIIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHO», KOTOPHIE BBICTABISIOTCA B 3a4€THO-
9K3aMEHAIMOHHYIO BEIOMOCTh M B 3aYETHYIO KHIKKY 00YyJaromierocs B IeHb 9K3aMeHa.

[Tpu mpoBeZieHNH YCTHOTO PK3aMEHa B ayJUTOPUU HE JIOJDKHO HAXOAUTHCSA Ooliee BOCHMHU
o0Oyyaroluxcsi Ha OIHOTO MPENo/1aBaTesl.

[Tpu mpoBeneHNH yCTHOTO K3aMeHa OO0y4aroluiicsi BEIOMpAaeT SK3aMEHAIIMOHHBIN OWIeT B
CIIy4alfHOM TOPSJKE, 3aTeM Ha3bIBaeT (PaMUIIHIO, UM, OTYECTBO M HOMEP SK3aMEHAIIMOHHOTO OH-
nera.

Bo Bpems 3k3aMeHa oOydJaromuecs MOTYT MOJIb30BaThCs € pa3pelieHns 3K3aMeHaTopa Mnpo-
rpaMMOU AUCIUILTUHBI, CIPABOYHONW ¥ HOPMATHUBHOU JTUTEPATYPOH, APYTUMHU MMOCOOUSIMU U TEXHU-
YECKUMH CPEJICTBAMH.

BpeMmsi moAroToBKM OTBETa MpHU caade dK3aMeHa B YCTHOW (opMme JOHKHO COCTaBISATH HE
MeHee 40 MUHYT (110 >KeJTaHUI0 00y4aroLIerocsi OTBET MOKET OBITh JOCPOYHBIM). Bpems oTBera —
He Oonee 15 MUHYT.

OO0yuaromuiics, HCTIBITHIBAIOIINK 3aTPYJHEHHUS TIPH TOJATOTOBKE K OTBETY MO BHIOPAHHOMY
UM OHIIETy, UMEET MPaBO Ha BBIOOP BTOPOTO OMIIETa C COOTBETCTBYIOIINM MPOJICHUEM BPEMEHHU Ha
noAroToBKy. [Ipyn oKOHYAaTETHHOM OIICHMBAaHWHU OTBETA OIICHKA CHUXKAETCS Ha oAuH Oal. Beigauda
TpeThero Ouiera He pa3penraercs.
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Ecnu oOyuarommiicst sSIBUICS HA 3K3aMEH, U, B3SIB OMJIET, OTKA3aJICsl OT MPOXOXKICHHUS aTTe-
CTaIlM B CBSI3U C HEMOATOTOBJIEHHOCTHIO, TO B BEOMOCTH €My BBICTABIISIETCS OLICHKA «HEYHOBIIE-
TBOPUTEIHHOY.

Hapymienue QUCHUIUIMHEL, CIIMCBIBAaHKE, MCIIOIb30BaHHE O0YJYarOMIMMUCS HEPa3peIICHHbBIX
MEYaTHBIX U PYKOMHMCHBIX MaTEpUATIOB, MOOMIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIpYTUX BHUOB JIMYHOH KOMMYHHKAIIMOHHON M KOMIIBIOTEPHOW TEXHU-
KM BO BpeMs aTTECTAlMOHHBIX HMCIIBITAaHUH 3amperieHo. B ciydae HapymeHus: 3Toro tpeGoBaHus
npernoaaBaTenb 0053aH yJaquTh O0YYalOMIErocst U3 ayIUTOPUU U NPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/IOBJIECTBOPUTEIHLHOY.

BricTaBnenne OIEHOK, MOMYyYEHHBIX MPU MOJBEICHUU PE3yIbTaTOB MPOMEXKYTOUHOH arTe-
CTalLluH, B 3a4€THO-3K3aMEHAIIMOHHYIO BEZIOMOCTh U 3a4€THYIO KHUKKY IPOBOJUTCS B IPUCYTCTBUU
camoro oOyuyaromerocsi. IIpenonaBareny HeCYyT MEPCOHATIBHYIO OTBETCTBEHHOCTh 3a CBOCBPEMEH-
HOCTh M TOYHOCTh BHECEHHMS 3amHUCel O pe3ysbTaTax MPOMEXKYTOUYHOH aTTecTalid B 3a4€THO-
9K3aMEHAIIMOHHYIO BEZIOMOCTD U B 3a4ETHBIC KHIKKH.

HesiBka Ha 3K3aMeH OTMEYAeTCs B 3a4€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMH «HE
SIBUJICSY.

Jnis oOydaronuxcsi, KOTOpble HE CMOTJIM CIaTh YK3aMEH B YCTaHOBJIGHHBIE CPOKHU, Y HHUBEP-
CHTET yCTaHABJIMBACT MEPHOJ JMKBUAAIMH 33/I0JDKEHHOCTH. B 3TOT mepuon npenopaBareny, npu-
HUMABILIME HK3aMeH, JOJDKHBI YCTAaHOBHTH HE MEHee 2-X JHEW, Korjaa OHHM OyIyT NMpUHHMAThH 3a-
nommkeHHocTH. MH(opManus 0 JTUKBHIAIMU 33/J0JDKEHHOCTH OTMEYAaeTCsi B AIK3aMEHAIIMOHHOM
JHCTe.

OOyyaromymMces, TOKa3aBUIMM OTJIMYHBIC U XOPOIINE 3HAHUS B TEYEHUE CEMECTpa B XOHe
MIOCTOSTHHOTO TEKYIIET0 KOHTPOJSI yCHEBAaEMOCTH, MOXET OBITh NMPOCTAaBIIEHA YK3aMEHAIIMOHHAsS
OLICHKA JIOCPOYHO, T.€. 0e3 crauum sk3ameHa. OueHKa BBICTABISIETCS B 9K3aMECHAIIMOHHBIH JIMCT WU
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WMuBanuapl ¥ I ¢ OrpaHMYCHHBIMU BO3MOKHOCTSMH 370POBbsI, MOT'YT CJaBaTh YK3aMEHBI
B MEKCECCHOHHBIN MEPHOJ B CPOKH, YCTaHOBICHHBIC HHIUBUAYaJIbHBIM Y4eOHBIM IIaHOM. MHBa-
JUIBl M JIMLA C OTPAaHWYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbSl, MMEIOIIME HApYIIEHUs OMOpPHO-
JIBUTATEIILHOTO arIapara, OMyCKAITCs Ha aTTECTAIMOHHBIC MCIIBITAHUS B COTMIPOBOXKICHHH acCH-
CTEHTOB-COIIPOBOXKJAIOIIIUX.

[Ipomierypa mpoBeneHHsI MPOMEKYTOYHON aTTECTallMU Uil OCOOBIX CIIydaeB M3JIOKEHA B
«ITonmoxxeHNH 0O TEeKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTali 00ydyaromuxcs
o OIIOII GakanaBpuara, cneruanutera 1 Maructpatyps» ®I'BOY BO IOxHO-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ounas ¢popma o0y4eHus

OneHouHBIE CpeICTBA
TunoBble KOHTPOJIbHBIC 3a/laHus U (WJIM) WHBIE MaTepHalibl, HEOO-

Kox n HaumenoBaHue

Ne | xogumpble Al OIIEHKW 3HAHWN, YMEHUMN, HAaBBIKOB M (WUJIH) OIBITA

HHJAUKATOpa KOMIIC-

NIeATENBHOCTH, XapaKTepH3yIOMUX cGOPMHUPOBAHHOCTh KOMIIETEH- TEHIINN
1uii B IpoIecce OCBOEHUS AUCIUILIHHEI
1. 2 cemecTp W-1lonk

1. Onpenenenue nmpousBoaHoi. IIpousBoaHas oT anredpanveckoit
CYMMBI, Pa3HOCTH, MPOU3BEACHUS U dYacTHOro ¢yHkiuil. [Ipous-
BOJIHBIE CIIOKHBIX (DYHKIIMH, 3aJaHHBIX HESIBHO M MMAPaMETPUUYECKH.
2. Nuddepennnan pynxmum. CoiictBa nepBoro auddepennnana.
['eomeTpuueckrii 1 MEXaHUUECKUI CMBICT MPOU3BOAHON U audde-
peHumana l-ro nmopsaka, X NPUMEHEHHE B PEIICHUH MPHUKIAIHBIX
3a/1a4.

3. IIpom3BomHbIE BBICHIMX TOPSAKOB (DYHKIWIA, 3aJaHHBIX SBHO,
HESIBHO, MapaMeTpuyecKu. MeXaHUUEeCKUi CMBICI MPOU3BOIHOMN 2-

Hcnonb3yeT OCHOBHbIE
3aKOHEI €CTECTBEHHO-
Hay4HbIX JUCLUILIUH

JUTSI peIIeHUsT CTaH-
JApTHBIX 33]a4 B COOT-
BETCTBHH C HaIpaB-
JIEHHOCTHIO TIpodec-
CHUOHAJILHOW JTeATeIh-
HOCTH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CHOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

ro TOpsIIKA.

4, Jluddepennuansl 2-ro ¥ BBICHIMX MOpsAAKoB. HewmHBapuaHT-
HOCTB (OpMBI U (HEepEeHIINATOB BHICIIUX TOPSAKOB.

5. Teopembr ®epma, Pomst, Jlarpamka, Komm. IIpaBwito Jlonurans
JUTSL PACKPBITUSI HEOTIPEICICHHOCTEH.

6. YcioBUs MOHOTOHHOCTH (DYHKIHMH. DKCTpEeMyMbl (DYHKIIHH, He-
o0xoaumMoe ycioBue. JlocTaTouHbIe YCIIOBHSL.

7. OTbICKaHHE HAMMEHBIIEr0 U HauOOJIbIIEro 3HaYeHUH (yHKIUH,
Qg epeHIpyeMoii Ha OTpe3Ke.

8. HccnenoBanue BbINyKJIOCTH (yHKUMU. Touku nepern6a. Acum-
OTOTHI QYHKIINH.

9. IlepBooOpasnas. Heonpenenennslii nnterpan. CBoicTBa HeoI-
penenenHoro uHTerpaia. Tabnuia HHTerpaios.

10. Meronpl MHTErpUpOBaHUS (HEHNOCPEICTBEHHOE HHTETPUPOBA-
HUE, MUHTETPUPOBAHUE 10 YaCTSAM M 3aMEHOW MEPEMEHHBIX ).

11. UnTerpupoBanue paliOHAIbHBIX (YHKIUI.

12. IaTerpupoBaHie HUppanMOHAIBHBIX (YHKIHUNA (CTETICHHBIE |
TPUTOHOMETPUUYECKHE MTOJICTAHOBKH).

13. UHTerpupoBaHre TPUTOHOMETPUYECKUX (QYHKIUH. YHHBEp-
cajlbHasi TPUTOHOMETpHUYECKas MOJCTaHOBKA. BbIpakeHus, HEWH-
TErpupyeMbIe B KBaJpaTypax.

14.3angaun, npuBOASIIME K MOHATUIO OINPENEIEHHOIO HMHTEerpasa.
WHTerpanbHas cymma, onpeneneHHbiil narerpain. @opmyna Heroro-
Ha-JleiiOHuma. CBoiicTBa ONpeneneHHOro UHTerpaiga, Teopema Cy-
nrectBoBaHus. «TeopeMa o cpeaHeM».

15. nTerpupoBaHue Mo 4yacTsAM, 3aMeHa IEPEeMEHHON B ompeje-
JICHHOM HMHTETpale.

16. OnpeneneHHblii MHTErpajl OT HEYETHOM M YETHOM (YHKLIHMHU IO
CUMMETPHYHOMY TPOMEXYTKY. HecoOcTBeHHBIE MHTETpaibl ¢ Oec-
KOHEYHBIMH TIpe/ieJaMy U OT HEOTPAHUYEHHBIX (PYHKIUH.

17. Boruncnenue miomaneil miockux Quryp. Berancienue IivHbI
JYTH.

18. ®yHKIMM OBYX NEHCTBUTENBHBIX MMEPEMEHHBIX, CTIOCOOBI MX 3a-
nanug. O6nacth onpeneneHus. JINHUM ypoBHS (YHKIUH ABYX Iie-
PEMEHHBIX.

19.TlonsTHe npeaena U HENPEPHIBHOCTH (DYHKIMM JBYX NEpPEMEH-
HBIX. YacTHBIE MPOU3BOJIHBIC TIEPBOTO TOPSAKA, X T€OMETpHUYe-
CKHM CMBICIL.

20. [MTomHbIit quddepeHnman, ero CBsI3b ¢ YaCTHBIMH TPOW3BOIHBI-
Mu. [IpubnmkeHHbIe BEIYUCIECHHS C TIOMOIIBIO MOTHOTO AuddepeH-
ana.

21. ITpou3BonHblie U TudepeHIraibl BRICHIIUX MOpAaKoB. Teopema
0 CMENIaHHBIX TPOU3BOIHBIX. Jn(depeHmpoBaHne CIOXKHBIX U
HESIBHBIX (DYHKITHA.

22. KacarenpHast INIOCKOCTh M HOPMaJTb K TIOBEPXHOCTH.

23. DkcTpeMyMbl GYHKIMU JBYX MepeMeHHbIX. Heobxoaumoe ycino-
BHUE dKcTpeMmyMma. JlocTaTouHoe yCIoBHe SKCTpeMyMa.
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CHOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

24. OTbICKaHUE HAaWMEHBIINX W HaWOONBIIMX 3HAYCHHH (YHKIIUU
JIBYX ITEPEMEHHBIX.

3 cemecTp
1.3amaun, npuBOIANIKE K MOHATHIO TU(DdEepeHIINATBHBIX YpaBHE-
Huti (IY). [opsinok 1Y, pemenue Y.
2.J1Y nmepBoro nopsiaka. HauansHbie ycinoBusi, 00IIee pemieHue, Ja-
cTHoe pemenue. 3anada Komm. Teopema CyliecTBOBaHUS U €AUH-
CTBEHHOCTH peuieHus 3anaun Komu. ['eomerpuueckas nHTeprpera-
uus JIY nepBoro nopsiaka.
3.J1Y mepBoro mopsiaka ¢ pa3aessoNIMICs IIEPEMCHHBIMHU.
4.0nuopoansie /1Y nepBoro nopska.
5.JIuneitnsie 1Y nepBoro nopsinka. Ypasuenue . bepaymu.
6./1Y Broporo nopsiaka. HauanbHble ycnoBus, obiiee penieHue, ya-
cTHOe pemeHue. 3anaya Komm.
7.J1Y BICIIUX MOPSIIKOB, AOMYCKAIOIINE MOHIKEHNE TTOPSIKA.
8.Jluneiinsie ogaopoansie 1Y Broporo nopsaka. JlmneliHo He3aBH-
CUMbIE M 3aBUCHMBbIe pemieHus. Omnpenenutens BpoHckoro, ero
CBOMCTBA.
9.Teopema o ctpyktype obmiero pemenust JIOAY. Otbickanue 00-
mtero pemenus JIOAY ¢ mocTosHHBIME KO3 DUITIEHTaMU.
10.JIH/IY BTOporo mopsiaka ¢ MOCTOSHHBIMH KO3(QPUIMEHTAMH.
Teopema o cTpykType obiiero pemenus. MeToa Bapraluy Mpou3-
BOJIbHBIX MTOCTOSIHHBIX.
11. Otbickanue yactHoro pewmenus JIHAY co cneunanbHbIM BUAOM
IpaBoi yacTh. TeopeMa 0 HATOKEHUU PEIICHUMN.
12.3amaun, npuUBOAAIIAE K TIOHATHIO JBOWHOTO WHTErpaia. JIBoii-
HOM MHTerpai, ero ompenaeneHue. TeopeMa CyliecTBOBaHHUS JBOM-
HoOro uHrerpaia. CBolicTBa, TeOpeMa 0 CpeHEM 3HAUEHUH.
13. Beiuucnenue aBoitHoro mHrterpana. Ilepexon K MOMSIPHBIM KO-
OpJMHATaM.
14. TIpuiioskeHus TBOMHOTO HHTErpaa.
15.3apaun, npuBoAAIIME K MOHSATHIO TPOHOro mHTErpana. Tpoii-
HOUW HHTETrpajl, ero OlpelejeHne, CBoMcTBa. Teopema CyllecTBoBa-
HUs TPOMHOTO MHTETpaa.
16. IIpuiioskeHust TPOHHOTO UHTETpaa.
17.3agada o BBIYHCICHUH pabOTHI MepeMeHHOU cuibl. Omnpenerne-
HU€ KPUBOJMHENHOTO MHTErpajia M0 KOOPAUHATAM.
18.CpoiicTBa, BBIYUCIICHWE KpUBOJIMHEHHOTO wHHTerpaia |l poxa.
®opmyna ['puna.
19. VciioBus HE3aBUCHUMOCTH KPHUBOJIMHEWHOTO WHTErpalia Imo MyTH
uHTerpupoBanus. Haxoxnenue GyHKIIUU ABYX MEPEMEHHBIX MO €€
noystHoMY nuddepeHiuany.
20. I[TpunoskeHus KPUBOJIMHEHHOTO HHTETpajia BTOPOTO POJa.
21.YucnoBble pAIbl, CXOAMMOCTbh H pacxoauMocTh. HeoOxomumere
yCIIOBHS cXOOUMOCTH. ["'apmonnueckuit psia. ['eomerpuueckas mnpo-
rpeccusi. CBOMCTBA CXOSIIMUXCS PSIOB.
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CHOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

22.Panbl ¢ MONOXHUTETBHBIMUA YieHaMu. [Ipu3HaKu cpaBHEHUS psi-
noB. Ilpuznak JlamamGepa. WHTerpanbublii mpusHak Kommu. Psg
Hupuxie.

23.3nakouepenyromuecs psaasl. [Ipuznak Jleitoauma. AGcomtoTHas,
YCIIOBHAs! CXOAUMOCTb.

24. Ctenennbie psaabsl. Teopema AGens. HTepBal U paauyc CXoau-
MOCTH CTENEHHOIo psjga. CBoWCTBa CyMMbI CTEIIEHHOIO psia: He-
MPEPBIBHOCTD, MOWIEHHOE AuepeHupoBaHre U HHTErPUPOBa-
HUE.

25.Paaer Teitmopa m Maxkiopena. PasnoxkeHue 3saeMeHTapHBIX
¢yukuuii B pan Teiinopa u B psg MakiiopeHa.

26. [IpunokeHrue CTENEeHHbIX PSAOB K MPHUOIMKEHHBIM BBIYHCICHU-
saM: pererne TudQepeHuanbHbIX YPaBHEHHH, BRIYUCIICHUE WHTE-
rpajoB.

4 cemecTp
1. Knaccudukauus coObituii. IIpocTpaHCTBO 371€MEHTApHBIX CO-
ObITHii. Anredpa coOwituil. [lonsTHe cimydaitHOro coObITHS. OTHO-
CUTEJIBHBIE YaCTOThI. 3aKOH YCTOMYMBOCTU OTHOCHUTENBHBIX 4acCTOT.
CBs13b MEX/1y BEPOSITHOCTBIO U OTHOCUTENIBHOM YaCTOTOM.
2. Tlonstue BeposiTHOCTH coObITHA. Knaccuueckoe u reomerpuye-
CKOE€ OIIPEJIETICHUE BEPOSITHOCTH.
3. KombOunaropuka.
4. HenocpencTBeHHOE BbIYUCIIEHUE BeposiTHOCTU. [IoHsATHE 00 ak-
CHOMATUYECKOM ITOCTPOCHUH TEOPUU BEPOSTHOCTEN.
5. Meroapl BhIUHCIEHUS BEpPOSITHOCTEH. Teopema O MOBTOPEHUU
onbIToB (cxema bepnymin). HauBeposiTHelast yacTota npu NoBTO-
PEHUU OIBITOB.
6. CmyuyaiiHble BETMUMHBI M 3aKOHBI UX pacIpeesIeHUsI.
7. JluckpeTHble clydaifiHble BeMWYUHBI. Psij pacnipenenenus.
8. HempepsiBHBIE citydaiiHble BenuuuHbl. DyHKIMS pacipenele-
HUS, TUIOTHOCTh pacHpelesieHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POATHOCTB MONAAAHNS CIIy4alHON BEIMUMHBI HAa JAHHBIN UHTEPBAIL.
9. UmcnoBble XapaKTEPUCTUKU CITyYaliHBIX BEIWYHH. MaTeMaTnde-
CKO€ O’KHJAHHWE U €ro CBsI3b CO CPEAHMM apU(PMeTHUECKUM (3aKOH
Oospiux yncen). Jucnepcus U cpeHee KBaApaTHUIeCKOe OTKIIOHE-
HUE CIIy4allHO! BEJINYMHBI.
10.Pacnipenenenue [Tyaccona. bBuHOMUaNBHOE pacnpe/ieicHue.
11.HopmanbHoe pacrpesieseHue, ero CBOicTBa, ycIoBHs, NMPH KO-
TOPHIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJIbHOTO
3akoHa. @yHknusa Jlannaca. BelunciieHne BEpOSTHOCTH IONAgaHUs
CIIy4ailHOM BEJIMYMHBI HA 3aIaHHBIA MHTEPBAJ B CIydyae HOpMalb-
HOT'O paclpeIeIcHus.
12.TTonsiTre o paznuuHbBIX (popMax 3akoHa OoNbIIMX Ymcen. Teo-
pembl bepuymm u YeOwimeBa. LlenTpanbHas npenenbHas Teopema
JIamynoBa.
13.I'enepanbHasi COBOKYIHOCTh U BBIOOpKa. BapmanunoHHbIil psn.
['ucrorpamma, smnupudeckas QyHKIUS pacnpeesieHus, BHIOOpoU-

N-1onk-s
VYyacTByeT B 3KCHepH-
MEHTaJIbHBIX UCCIIEI0-
BaHUAX IEKTPOOOOPY-
JIOBaHUS U CPEJICTB aB-

TOMAaTHU3AINH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CHOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
WHUKATOpa KOMIIe-
TEHLINU

HOE CpEJIHEE U IUCIIEPCHUS.

14. TouyeuHble OIEHKM HEU3BECTHBIX IapaMETPOB pacIpeaeeHus
10 BBIOOPKE M HMX XapaKTEPUCTHKU: HECMEIEHHOCTb, (PPEKTHB-
HOCTb, COCTOSITENIbHOCTb.

15.MutepBanbHble OLEHKU. HTEpBaIbHOE OLIEHMBAaHUE IapaMeT-
POB HOPMAJILHOTO PacHpe/Ie/ICHNUS.

16.ITouarue 0 CTAaTHCTUYECKOM THIIOTE3E M OOIAs CXEeMa, OCHOB-
Hble MeTOobI €€ mpoBepku. Ommobku 1-ro u 2-ro pona. Pematromas
npoueaypa. MomHocTs kputepus. [JJoBepurenbrabie odnactu. Kpu-
TEPUH MIPOBEPKU THIIOTE3.

17.Cuctema aByx ciydailHbIX BelMuuH. OYHKIMOHAIbHASL, CTaTH-
CTHYECKAasi U KOPPEJSIMOHHAS 3aBUCUMOCTH MEXAY BETMUNHAMHU.
18.DneMeHThl KOPPEeISIIUOHHOTO aHanu3a. JIMHeWHsId perpeccu-
OHHBIN aHAJIN3.

19.0cHoBHEIE cBolicTBa perpeccun. OLEHKH MMapaMeTPOB perpec-
CHOHHOM MOJENU MO0 METOAY HauMEHBIINX KBaJapaTOB U CBOICTBA
ATUX OLECHOK. Y paBHEHHUSI JINHENHON PErPECCUM.

20.TecHoTa cBsi3u U €€ olleHKa M0 KO (OULIUEHTY KOPPEIISIIIHH.
ITonsiTre 0 HeMMMHEWHOU perpeccuy. KoppensiinoHHOE OTHOLLIEHHE.
Onpenenenue napaMeTpoOB HEIMHEWHBIX YpaBHEHUI perpeccuu Me-
TOJIOM HAMMEHBIIUX KBaIPaTOB.

Hlkana 1 KpUTEpUH OLIEHUBAHUS OTBETA 00YyYaroNIerocs NpeAcTaBieHbl B Ta0INLE

IIkaJua Kpurepuu oueHnBanus

Onenka 5
(oTHM4HO)

BCCCTOPOHHEC 3HAHWC IMPOrpaMMHOr0 Mmarcpuajia MaTCMATHKU, IIpa-
BUJIBHOC MPUMCHCHUC MAaTEMATUYCCKUX 3HAHUH B PEIICHNH MMPUKITIAAHBIX
3aJa4.

Ouenka 4
(xopor1110)

3HAHUC NPOTPAMMHOI'0 MaT€puajia, HAJIMYNEC HE3HAYUTCIIbHBIX OIIMOOK B
PCIICHUH 3a1a4, HCJOCTATOYHOEC PACKPHITUE COACPKAHUSA BOIPOCOB.

Ouenka 3
(YIOBIETBOPUTEIHHO)

3HAaHHUE€ OCHOBHBIX MAaTEMAaTHUYCCKUX HOHHTHfI, MCTOOB U AJITOPUTMOB,
JA0IYCKacT OIITNOKHU IIpU UX TPUMCHCHUU.

Onenka 2
(HEey1I0BJIETBOPUTEINILHO)

HET 3HaHWsA OCHOBHOI'O IIPOIPAMMHOIO Marepuana, NPUHIUIUAIbHBIC
OIIMOKHU IPU OTBETE HA BONPOCHI M B PEIICHUH 3a/1a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




