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Hanpas/ieHuo 35.03.06 ArponH:keHepus, HANPABJIEHHOCTL — ABTOMATH3AUMA H POOOTH3ALHS
TEXHOJIOrHYeCKHX IIPOLECCOB.
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TO3UBHOM 00pa30BaHKH JIMI C OTPaHHYEHHBIMH BO3MOKHOCTAMH 310poBbs (OB3).

CocTaBuTenb — KaHIUIAT NEIarorHyeckKnx Hayk, ToueHT kadenpsl Axynay O.E.
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

BakanaBp no HampasieHuto moarotoBku 35.03.06 ArpouHkeHepus TOJKEH ObITh MOJATOTOB-
JIEH K peIleHHIo 3a/1a4 Npo(hecCHOHAIBHON NesATEIbHOCTH CIEIYIOIUX TUIOB. IPOU3BOICTBEHHO-
TEXHOJIOTMYECKUH; ITIPOCKTHBIMN.

Hesab AucHMNIMHBI — cHOPMUPOBATH Yy 00YHAIONIMXCS CUCTEMY (yHIAMEHTAIbHbBIX 3HAHUH,
HEOOXOJMMBIX ISl TOCIIEAYIOIEH MOATOTOBKM OakaliaBpa, CIIOCOOHOTO MPUMEHSTh MaTeMaThuye-
CKHE METOJIbl B PEIICHUH MPAKTUYECKHX 3a/1a4 CEIbCKOXO3IHCTBEHHOTO MPOU3BOJICTBA, A TAKKE
CIIOCOOCTBYIOIINX JajbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— U3YyYUTHh OCHOBBI MaTEMAaTHYECKOTO armapara He0OXOAUMOTO IJIsi PEIICHHS] TEOPETUIECKUX
U IPAaKTHUYECKUX 3a7au;

— (¢dopMHpOBaTh YMEHHUS CAaMOCTOSTENILHO M3y4aTh Y4eOHYI0 U HAy4YHYIO JIUTEpaTypy MO Ma-
TEMaTHUKE U €€ MPUIIOKEHUAM;

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMNA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;

— (opmHpoBaTh HAaBBIKM MaTEMaTHYECKOI'O HCCJIEI0BAaHUS IMPUKJIAJAHBIX BOIPOCOB, YMEHUS
HCIOJIb30BaTh MAaTEMaTUYECKHE METOJbl U OCHOBBI MATEMaTHYECKOIO0 MOJEIMPOBAHUS B
NPUKIAAHBIX 33a4ax Oyayueil npodeccuoHalIbHOM NesTeTbHOCTH.

1.2. KomneTeHIIMU U MHAUKATOPBI HX JOCTHKEHH i

OIIK-1 CriocobeH pemiate TUIIOBBIE 33/1a4M MPOGECCHOHATBLHON AEATENbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTeMaTHMYECKHUX M E€CTECTBEHHBIX HAyK C NpPUMEHEHUEM HH(OpMalMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

Kong n HaumeHoBa-
HHC HHMKATOpa ®opmupyemsie 3YH
JIOCTHKEHHS KOM-
MEeTEHI[UN
3HAHUS OOyyaromuiics TOMKEeH 3HaTh: OCHOBHBIC TIOHSITUS U METOIBI
NI-lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHIAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnone3yer oc- C HAMPaBIEHHOCTHIO MPO(EeCCHOHATBHOM 1eATETHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | yMEHUS OOyyJaromuiics TOMKEH YMETh: UCIOIb30BaTh MaTeMaTHye-
HBIX JUCIUATUINH CKHI ammapar JJIs PelIeHus CTaHIapTHBIX 3a/1a4 B COOTBET-
JUTSL pEIICHUS CTBUU C HAMPABJICHHOCTHIO PO(ECCUOHATLHON JAeSITENbHOCTH
CTaHJApPTHBIX 3a- - (51.0.09-Y.1)
a4 B COOTBET- HABBIKA OO0yuaromuiics T0HKEeH BJI/IETh: HABBIKAMH HCITOJIB30BAHUS
CTBUU C HaIIpaB- MaTEeMaTHYECKOTO afmapara JJsl pelieHus CTaHJapTHBIX 33]a4
JICHHOCTBIO TIPO- B COOTBETCTBHUU C HAIIPABJICHHOCTHIO PO ECCHOHATBHON Jes-
beccroHanbHOM TETBbHOCTH -
EITETLHOCTH (b1.0.09-H.1)




OIIK-5 Criocoben y4acTBOBaTh B IPOBEIECHUH SKCIIEPUMEHTAIBHBIX UCCIIEAOBAaHMM B Ipodeccro-
HaJILHOU NIEITENbHOCTH

Kox u HaumeHnosa-
HUE UHJUKATOpa

®opmupyemsie 3YH
JOCTHXKECHHUS KOM-
HETCHIHH
3HaHus | OOyyaromuiics A0JKEH 3HaTh: GyHIaMEHTAIbHbIC OCHOBBI Ma-
N-1onk-s TEMAaTHKU HEOOXOUMBIC ISl YIACTHS B IKCIICPHMEHTATbHBIX
YuyacTByer B 9KC- HCCIICIOBAHHSIX 3JIEKTPOOOOPYIOBAHUS U CPEJICTB aBTOMATH3a-~
ePUMEHTATBHBIX U -
UCCIICIOBAaHMSX (51.0.09-3.2)
AIEKTPo0OOpYyno- | ymenuss | OOydYarOUMICS TOJKEH YMETh: IIPUMEHITh MATEMAaTHYECKHUit
BaHHUS U CPEICTB armapar MpH y9acTHH B 3KCIICPHUMCHTAIBHBIX UCCIICTOBAHMSIIX
aBTOMATH3aIUH 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 yLIaCTI/ISI B DKCIIC-
PUMCHTAJIBHBIX UCCIICAOBAHHAX 3HeKTp0060py,Z[0BaHI/I$I nu

CpCaCTB aBTOMATHU3alluH -
(51.0.09-H.2)

2. Mecto aucuumiannsl B crpykrype OITOIT

Hucnurnnuna «MaTeMaTrka OTHOCUTCS K 0053aTeTbHON YaCTH OCHOBHOM MPOQeCCHOHAIIb-
HOM 00pa3zoBaTenbHON MpOrpaMMBbl OakanaBpHara.

3. O0béM AUCHMILVINHBI K BB y4eOHOH padoThl

O6bem mucruruivHbl coctaBisier 12 3aderHbix eaunun (3ET), 432 akagemuueckux yaca
(mamee yacos).

Hucuunnuza uzydaercs:

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

3.1. Pacnpenenenne oobeMa JMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

. KonnuectBo yacos
Bun yuebnoit paboTbl

o 0YHOM opme 00yUeHUs

KonrakTHas paGora (Bcero) 226

B mom wucne:

Jlexyuu (J1) 106

Ipaxmuyeckue 3anamus (113) 120

Jlabopamopuwie 3auamus (J13) —

CamocrositeibHas padora o0yuarommxces (CP) 125
Kounrtpoan 81
Hroro 432




3.2. Pacnipenesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

KOHTaKTHasi paboTa

[4a]
Ne tembl | HamMeHOBaHuME pa3ziesioB U TEM E:ggg g
J J3 I13 CP =
N4
Pazgen 1. Ananutrueckas TeOMETpHS C DJIEMEHTaAMH JIMTHEWHON 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
Pasznen 2. OCHOBBI MaTEMAaTHYECKOT0 aHAIN3a
2.1. OyHKIHSA 9 2 - 1 6 X
2.2. ITpenen. HenpepbsiBHOCTB 24 8 - 6 10 X
2.3. KommiekcHbie uncna 9 2 - 3 4 X
HudbdepeHnmanibHoe  HUCUYHUCIIE-
2.4. HUEe (YHKIMHA OJHOM IepeMeH- 24 10 - 10 4 X
HOI
2.5. Heomnpenenenusiii HHTErpa 21 8 - 8 5 X
2.6. OrnpeesieHHbI HHTErpall 21 8 - 8 5 X
HuddepennmanpHoe ucUUCIE-
2.7. HUEe (YHKIMHM HECKOJIBKHX IIe- 15 6 - 6 3 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 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 5 2 X
ypaBHEHUH
Paznen 4. J/luckpeTrHast MaremMaTrka
4.1. MHoxecTtBa. OTHOIIEHNUS. DJie-
5 1 - 2 2 X
MEHTHI KOMOMHATOPUKHU
4.2. Bynesa anre6pa, anredpa MHO- 4 i i i 4 «
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. CrnyyaliHble BETMYHHBI 22 6 - 8 8 X
53 DJIEMEHTHI MaTEMaTUYECKON 26 4 i 10 12 X
CTaTUCTHKH
KonTponb 81 X - X X 81
Hroro 432 106 - 120 125 81




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

[TpakTHdeckass MOArOTOBKA MPH peaTu3alliil y4eOHBIX MPEIMETOB, KYPCOB, TUCITUILIAH
(Mopyneil) opraHu3yercs MyTeM HpPOBEICHHS MPAKTUYECKUX 3aHATUH, MPaKTUKYMOB, J1abopaTop-
HBIX pabOT U MHBIX AHAJIOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oynyliel mpodeccuo-
HAJIBHOU JIESITENBHOCTBIO.

[TpakTryeckasi MOArOTOBKA MOKET BKJIIOYATh B ceOs OTJENbHbIC 3aHATHS JEKIIMOHHOTO TH-
ma, KOTOphIe MPEAyCMaTPUBAIOT Mepeaauy ydeOHoi nHpopManuu oOydaromumcs, HeoOX0uMOi
JUIS TIOCTIEAYIOUIETO BBIMIOJIHEHUSI paboT, CBSA3aHHBIX ¢ Oyaymield npodecCHOHaIbHOU AESTeIbHO-
CTBIO.

4.1. Copep:xanue ¥ CUUIIIMHBI
Pa3nes 1. AHanuTn4yeckasi reoMeTpHs € 3JIeMeHTaMU JIMHEHHOI ajaredpbl

DJIeMeHTBhI JIMHEHHOi ajaredpbl

3HayeHue Kypca MaTeMaTHKU B NMPOo(ecCHOHAIbHONW MOATrOTOBKE M MPO(pEeCcCCHOHAIBLHON Jes-
TEIBHOCTU. POJIb POCCUIMCKUX YYEHBIX B pa3BUTUU MaTeMaTHKU. [IoHATHE MaTeMaTHYECKOro MoJie-
JUPOBAHUSA, METOJ]a M aJITOPUTMA PELIeHUs 3a/ad. DJIEMEHTbl MaTeMaTHUeCKOW JIOTUKH, He00Xo-
JMMOE U 1I0CTaTOYHOE ycaoBUs. CUMBOJIBI MATEMaTUUYECKON JIOTHKH, UX UCIIOIb30BaHHE.

JIuHeltHble TpeoOpa30BaHMs U UX MATpPHULBL, AeHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpUIBL.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuuHas 3aliCh CUCTEMbI JTUHEHHBIX ypaBHEHUN
u e€ pemenue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HMccinenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. ba3zucHeie pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Meton ['aycca. Haxoxxaenune oOpatHoil MaTpuliel. OnpenenuTesnn BTOporo u
TPETHhEro MOPSAIKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JOMONHEHNs. Briuncienne onpene-
JIMTENS pa3jioKeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bexrtopsl. JIunHelHble onepanyu Hax BekTopamu. TeopeMbl 0 MpoeKkuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JInHeilHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. Hanpasistomue KOCUHYCHI U JUIMHA BeKTOpa. [IoHATHE 0 BEKTOPHBIX AMAarpaMMax B HayKe U
TexHuke. CKalsipHOe NMPOU3BEACHUE BEKTOPOB U €ro CBOICTBA, BBIPAXKEHHE B KOOPAMHATHOMN (op-
Me. /lnuHa BeKTOpa M yros MeXJy JBYMs BEKTOpPaMHU B KOOpJIMHATHOH (opme. YciaoBue opToro-
HaJIbHOCTHU JIBYX BEKTOPOB. MeXaHUYECKUN U T€OMETPUUECKUI CMBICT CKAJIIPHOTO IIPOU3BEICHUSI.
BekropHoe npousBe/eHHE IBYX BEKTOPOB, €r0 CBOMCTBA, BbIpa)XKEHHE B KOOPAMHATHOH (opme.
VYcnoBre KOJUIMHEAPHOCTHU JIBYX BeKTOpoB. [Ipocrelinine nmpuiiokeHns BEKTOPHOTO MPOU3BEIECHUS.
CMmemanHoe MpoM3BeNEHUE Tpex BEeKTOpoB. CBOHCTBa M BBIpaKEHHE B KOOPAMHATHOH (opme.
[IpmeHeHne cCMEIIaHHOTO IPOU3BEICHUS B PELICHUH MPUKIIAIHbBIX 3a/1a4.

AHaJIUTHYECKAsl FeOMeTpust

YpaBHeHUs TUHUIA Ha TUIOCKOCTH. Pasnuunblie opMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXy TPSIMBIMH. Y CITIOBHE MApaIEIbHOCTH U EPICHINKYIsIpHOCTH. [lepeceueHne IByX mpsiMbIX.
VYpaBHeHHE MyYKa IPSMBIX, TPOXOAAILINX Yepe3 JaHHYI0 TOuKy. Meron koopauHaT. OCHOBHBIE 3a-
Ja9y Ha METOJ KOOPAHMHAT (PacCTOSHHE MEXIy IBYMS TOUKaMH, JISJICHHE OTpe3Ka B TAaHHOM OTHO-
IIEHUH, PACCTOSTHUE OT TOYKH JI0 mpsiMoit). KpuBble BTOpPOTo MOpsiiKa: OKPYKHOCTb, JJUIUIIC, T'H-
nepbosa, mapaboia, UX TeOMEeTpHYECKHe CBOWCTBA M YPaBHEHHSA. DKCIEHTPUCHUTET JUIUIC U TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHHH
KPUBOW BTOPOTO TIOPSIIKA ¥ IPUBEICHUE €r0 K KaHOHUYECKO# (popme myTéM mepeHoca.

[TnockocTh. YpaBHEHHE TUIOCKOCTH, MPOXOIAIICH Yepe3 NaHHYIO0 TOUKY U IMEPIEHIUKYISIPHO
IaHHOMY BekTopy. O0I1ee ypaBHEHNE TNIOCKOCTH U €r0 YaCTHBIE BUBI. YTOJI MEX]y IJIOCKOCTSAMH,
YCIIOBHS MAPALIEIIBHOCTU M NEPIICHAUKYISPHOCTH. YTOJI MEXKAY MPSMON H IUIOCKOCTBIO, YCIOBHS



NapaJUIeIbHOCTH M NEPHEHIUKYISIPHOCTH. 3aa4a O HaXOXACHUM TOUYKU MEpPECEUEHUs NpsIMON U
IIJIOCKOCTH.

YpaBHeHHE TOBEPXHOCTH B mpocTtpancTse. Lumuaapuyueckue nosepxHoctu. Cepa. Dmmrco-
ua. ['unepoononssl. [lapabonouasl. Konyc. Kanonnueckue ypaBHEHUs] IOBEPXHOCTEH BTOPOTO I0-
psaka. ['eomerprueckue CBOMCTBA 3THX MOBEPXHOCTEH, HCCIeOBaHUE UX (OPMBI METOIOM cede-
HUW. TeXHUYeCKue NPUIOKEHUS TEOMETPUUECKHUX CBOMCTB TOBEPXHOCTEM.

ITonsipHbIE KOOPAMHATEI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM cucTeMor koopauHaT. Kpussle
B IOJISIPHBIX KOOpJMHATaX (KapAuoujaa, Cupalb, JeMHUCKaTa). LlunuHapuueckue u chepudeckue
KOOPJAMHATHI B MPOCTPAaHCTBE. Pa3znuuHblie criocoObl 3a1aHusl TUHUNA U OBEPXHOCTEH B MPOCTpaH-
CTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKUMA

MHuoxecTBO BemecTBeHHBIX uncen. Oynknus. O6nacts ee onpeaenenus. CrocoObl 3a1aHusl.
OcHoBHbIE 351eMeHTapHble GYHKIUH, UX CBOICTBa U Tpaduku. CloKHbIE U 00paTHbIE (PYHKIIMH, UX
rpaduku. Kinaccuduranms ¢yHKImid.

IIpenen. HempepbIBHOCTH

UYucnoBsle MOCIEN0BATEILHOCTH, X POJIb B BBIUMCIMTEIBHBIX Ipoueccax. [Ipenen uncinoBoit
nocyenoBarenbHocTH. Cxoaaumecs U pacxoIALIUecs] YUCIOBBIE MOCIEI0BATENIBHOCTH. Teopema o
CYIIECTBOBAHMUHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. Ilpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKoHEUHO-
cru. Ilpenensl MOHOTOHHBIX (QyHKIMH. beckoHeuno Manble U O6eckoHeuyHO Oonbmre (QYHKIMH B
TOUKe, UX cBoicTBa. CpaBHEeHHE OeCKOHEYHO MaiblX. [Topsaok ManocTH. DKBUBaJIIEHTHbIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKITMI B TOUKE M HA MHOKECTBE. TOUKH pa3pbiBa GYHKIUU U UX
kinaccupukanuu. JledcTBUs HaJl HeNpepbIBHBIMU (QYHKIMSIMU. HenpepbIBHOCTh OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKuui. CBoiicTBa (pyHKIINMH, HETIPEPHIBHOM Ha OTpE3Ke: OrpaHUYEHHOCTh, CYIIECTBOBA-
HUE HauOOoJbLIETr0 U HAMMEHBILIEr0 3HAUEHUH, CYIIIECTBOBAHNE IPOMEXYTOUHBIX 3HAYEHUI.

KoMmiekcHbIe yncia
[TonsiTue 1 npencTaBiaeHUs] KOMIUIEKCHBIX yucesl. DOpMbl 3alUMCH KOMIUIEKCHBIX uucen. Jleu-
CTBHS HaJ KOMILIEKCHBIMH YHCIIAMHU.

JAudpdepenunaibHoe HCHHCAEHHE (PYHKIIUU OHON NTepeMEeHHOH

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHOM. Onpenenenue npou3BogHo. [lonstue GyHk-
uuu, gudpdepeHunpyeMoil B Touke, Auddepennnan GyHKIUN U €ero TeoMeTpuueckuid cMmbici. [Ipo-
M3BO/IHAs (DYHKIIMM, €€ CMBICH B Pa3JIMYHBIX 3agadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byuknuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IpousBoaHas cioxHo u 06-
patHoil ¢ynkiuu. WuBapuantHOCTh (hopMmbl muddepeniuana. [Ipumenenne auddepenumana k
npuOMKEHHBIM BeIuuCeHuaM. [luddepennurpoBanue GpyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema ®epma. Teopemsr Posus, Jlarpanxka, Kommu, ux mpu-
meHenue. [IpaBuio JlonuTans s packpeiTus Heonpenenénnoctei. [IpousBonnsie u quddepeHm-
aJibl BBICIIMX TOpPsiiKoB. HemHBapuaHTHOCTH (hopMbl A hepeHInanoB BHICIINX MOPSAKOB. Y CIo-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIUH, HeoOXxoaumoe ycioBue. JlocTarouHbie
ycaoBus. OTbICKaHHWE HauOOJBIIEr0 U HAUMEHbIIEro 3HaueHu QyHKuH, tuddepeHuupyemMon Ha
uHTepBanie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku mneperuoa.
AcumnroTsl rpadpuka GyHkiuu. Ilonstine o6 acuMmnroTnyeckoMm pasznoxkeHun. OOmas cxema uc-
cieoBaHus GYHKIIMU U IOCTPOEHUs rpaduka Mo XapakTepHbIM ToukaM. BekTop-GyHKIus ckausp-
Horo aprymenTta. l'onorpad. Ilpenen u HempepbIBHOCTH BekTOp-hyHKIMHU. uddepeHmupoBanue
BEKTOP-(QYHKIIMH, MEXaHUYECKUN W TEOMETPUUECKHI CMBLI MPOU3BOAHON BeKTOP-GyHKIMHU. [Ipu-
noxeHus Kk mexanuke. Juddepenuuan nyru KpuBoii 1 ero reomerpuyeckuii cMmpici. CpeaHss Kpu-
BH3HA KPUBOM M KPHBH3HA B TOUKE. Pannyc M HEHTp KPUBHU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX MHTETpaJoB. MeTOAbl MHTEIPUPOBAHUS: HHTETPUPOBAHUE 3aMEHOM IIEPEMEHHON U I10 4Ya-
CTSIM, MHTETPUPOBAHME PAIMOHAIBHBIX JIpOOEH, TPUTOHOMETPUUYECKUE MOJCTAHOBKHM M METObI
«panroHATN3AIMI» UHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIMXCS» HHTEIPAIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3aia4yu, NpUBOASAIINE K MOHIATHIO ONpEeAeeHHOro uHTerpaia. OnpeneieHHbl HHTErpai, Kak
npenen uHTerpanbHoi cymmel. [lonartue o6 unTerpupyemoit GyHkiuu, GopMyIHpoBKa TEOPEMbl
cymectBoBanus. [Ipocreiiine cBoiicTBa onpenenéHHOro HHTErpaia, Teopema o cpeaem. CpeaHee
3HaueHue Qynkuuu. [IpousBonHas oT ompenen€HHOrO MHTErpajia Mo BepxHemy mpeneny. CBs3b
MEXy OIpeNeIEHHBIM HHTETPAJIOM U TepBooOpasHoii ¢pynkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeAeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
IPaJIOB CIIOCOOOM TOJCTaHOBKH M IO YacTsM. HecoOcTBeHHBIE MHTErpasibl ¢ OECKOHEYHBIMHU TTpe-
JiellaMd U OT HEOTPAaHWYEHHBIX (DYHKIIMIA, UX OCHOBHBIE CBOMCTBA. ['eomeTpuueckoe MpuiioKeHHe
OTIPENIeIEHHOTO MHTETpajia: BBIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOH U MOJIIPHOM cHCcTeMax KOOpJAMHAT, 00bEMOB TN MO IUIOMIAISM MOMEPEYHbIX CEUCHUN U Tel
BpallleHus, JUIMH Iyl KpUBBIX, IUIOIIAJEl nmoBepxHocTed BpaiieHus. [IpuinoxeHus: MHTErpaga K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIIMN HECKONBKHX TepeMeHHbIX. Obnacte ompenenenus. Ilpexen ¢pynkumu. Hempepsis-
HocTh. HekoTopele nMoHsTHS Tomosnoruu. YacTHele Npou3BoHble. MIX reomeTpruecKuil cMbIci (1J1s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Monubiit quddepennnan, ero cBsi3b ¢ YaCTHBIMU NMPOU3BOAHBIMU. [Ipumenenune nonHoro audde-
peHIana K npuOIMKEHHBIM BblunciaeHusIM. MlHBapranTHOCTH (GOpMBI MOJHOrO AuddepeHnnana.
VcnoBus, pu KOTOpbIX BeipaxeHue P(x,y)dx + Q(x,y)dy siBusiercst momHbM b (EpeHIIHATIOM.
HuddepenunpoBanue cinoxHoil ¢yHkiuu. KacarenpHas MIOCKOCTh U HOpMallb K MOBEPXHOCTH.
I'eomeTpuueckuii cMbIci nonHOro Auddepennnana. YactHsle MPoU3BOAHbBIE U NOJIHBIE AU(depeH-
[Aabl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOM3BOAHBIX ((hopmyrnupoBka). dDopmyna
Teiinopa. HesBuble yHkuun. Teopemsl cymiectBoBanus. JAuddepeHurpoBanne HesBHBIX (PyHK-
ui. DKCTpeMyMbl (PYHKIIMM HECKOJBbKUX HepeMeHHbIX. Heobxoaumoe ycinoBue sxctpemyma. [lo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OTbICKaHUE HauOOJBIINX W HAaUMEHbIINX 3HAUYCHUH (YHKLUH.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U €ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3anauyu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpaioB. /[BoHON M TpolHOW MHTErpabl, UX
cBoicTBa. POPMYNMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpaia. Teopema o cpegHeM
3Ha4YE€HUH. BrluncieHne KpaTHBIX HHTETPaJIOB IOBTOPHBIM MHTErpupoBaHueM. Ilepexon B ABOMHOM
MHTErpaje K MOJSPHBIM KoopauHaTaM. ['eomerpuueckue W (U3NUECKUE MPUIOKEHUS JBOWHOTO
MHTErpaa: BblYUCIeHHE 00bEMOB TeJ, IJIOMIAAEH U Macchl TUIOCKUX (QUTyp, CTATUYECKUX MOMEH-
TOB, KOOP/MHAT IIEHTpa TSHKECTH U MOMEHTOB MHEpUMHU IUIockux ¢uryp. Ilepexon B TpoitHOM HH-
Terpajie K HUIUHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomeTpuueckue U pusndeckue mnpu-
JIOXKEHUs TPOMHOI'0 MHTErpaja. BHIYMCIEHHE 00BEMOB M MAcChl TN, CTATUYECKHMX MOMEHTOB, KO-
OpJMHAT LIEHTpa TSHKECTH U MOMEHTOB HHEPLIUHU TEN.

3azauyu, IPUBOJALIME K MOHATHAM KPHUBOJIMHEMHOTO MHTErpana. OnpeneneHue KpUBOIMHEH-
HBIX MHTErpajoB IIEPBOIO0 U BTOPOrO pOJa, MX CBOMCTBA, MpUMepkl Beruncienus. @opmyna ['puna.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHHOIO MHTErpana OT IYTH MHTETPUPOBaHUS (IUIOCKUM CIly-
qaif). Haxoxxenue GpyHKIMHM IByX NEPEMEHHBIX 0 €€ moJHOMY AuddepeHuuany.

YucaoBblie 1 QYHKIIMOHAJIbHbIE PAIbI
Yucnossie psaasl. CXOOUMOCTh B cyMMa psinia. Heobxoaumoe ycioBue cXoauMocTu. JleicTBust
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psifa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB. Psbl €
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MOJIOKUTENbHBIME uieHaMu. [lpusnaku cpaBHenus, [lamambepa, Komm. OOGOOIIEHHBINH psin Kak
MpUMEp STATOHHOTO psija. 3Hakodepenyronmecs psaasl. [Ipusnak Jleitonuma. OneHka ocTaTka psja.
AGcomoTHas U HeabCoMOTHAs CXOAUMOCTh. DyHKIMOHANBHBIE psabl. O0JIacTh CXOAMMOCTH, Me-
Tozbl ee onpezaeneHus. CreneHHsle pspl. Teopema AGens. MHTepBan U paguyc cXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiga. Pan Telinopa u Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psiibl. [IpuMeHeHne cTeneHHbIX PsJIOB B MPUOJIMKEHHBIX BBIYMCICHUSAX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, peneHne auddepeHunanbubix ypaBHeHud. Psanpr @ypbe
10 TpUroHoMeTpudeckuM cucremam. @opmyiel 11 ko3 dunueHTos psaaa. Pasnoxenue pyHkuui
B Tpuronomerpuueckue psaasl @ypoe. Psag Oypee mis 94€THRIX U Heu€THBIX QyHKIMA. Dopmynu-
POBKa JJOCTaTOYHBIX YCJIOBUI cXxoquMOcTH psiioB Pypbe. Pag @ypwe g GyHKIMU C JTHOOBIM ITe-
puoJIOM. YCI0BHE NMOTOYEHYHON CXOAMMOCTH M CXOAMMOCTH «B cpeiHem». lIpuMeHnenue TpuroHo-
METpUYECKUX PsiioB Pypbe B NPUOIMKEHHBIX BbIUMCIEHUAX. [IoHATHE O MPAaKTUYECKOM rapMOHU-
yeckoM aHanuse. Marerpan @ypee.

Pa3nen 3. O6bikHOBeHHBIE TH(depeHHATBHbIE YPABHEHUS

JAu¢ppepennnaibHbie YypaBHEHHUS

dusnueckue 3a1auu, npuBojAMe K AuddepenunansubiM ypaBHeHUAM. Juddepennuanbable
ypaBHEHHUs nepBoro nopsaka. [Toustue 06 oOmem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havaneneie ycinoBus. 3agaya Kommu. TeopeMa cyiecTBOBaHMs ¥ €IMHCTBEHHOCTH PELLEHUS 3a7a4u
Komm. OcHOBHBIE K1acChl YpaBHEHHM, HTHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisiolMMuUcs nepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHble. [lonsTue 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIUANBHOTO ypaBHeHUs. M3okmunbl. [Ipmnoxkenus muddepeHansHbIX YpaBHEHUH IEPBOTO
HopsiIka B Pa3IMUHbIX 00nacTax Hayku. JuddepeHunanbuple ypaBHEHUs BBICIIUX MOpsAaKoB. O6-
mee u yacTHoe peuienue. 3amada Komm. IToHsTHEe 0 KpaeBbIX 3amadax ais AudQepeHnnarbHbIX
ypaBHEHMI. YpaBHEHHUs, JOMyCKaloIle MoHmKeHue nopsaaka. [Ipumeps npumenenus auddepen-
LUaIbHBIX YPaBHEHUN B Hayke M TexHuke. JIuHelinble nuddepeHnuanbuple ypaBHEHUs!, OAHOPOI-
Hble ¥ HeotHOopoaHbIe. [ToHaTHe obmero pemenus. CBoiicTBa ux pemeHuil. JInHeiiHO He3aBUCHMBIE
pemenus. Ctpykrypa oOuiero pemienus. JInHelnble oqHOpOAHbIE AU PepeHInanbHbIE YPABHEHUS
BTOPOTO TMOPSAJKA C MOCTOSHHBIMU KO3(duuneHTaMu. XapaKTepuCTHUYECKOEe YpaBHEHHE. 3amluch
o01Iero pemnieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepUuCTHIecKoro ypasHeHus. CTpykTypa oOuiero
pELIEeHNs TMHEWHOTO HEOAHOPOJHOTO ypaBHEeHUs. TeopeMa 0 HaJOXKEHUM pEIICHUN. Y paBHEHUS C
IIPaBOM YacThIO CHEHUAIBHOrO BUAA. [[prilokeHus K ONMMCaHUIO JIMHEWHBIX Mozesed. Meton Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHranbHble YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULIHEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1u¢pdepeHINATBHBIX YPABHEHU

HopmaneHas cucrema audQepeHInaibHbIX ypaBHEHU. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3amuch HOPMAJIbHOU cucTeMbl. ['eomeTpuueckuii cMbich pemerus. @a3oBoe MpOCTPaHCTBO (IWIOC-
KOCTb), (hazoBas kpuBas. [IpuinoxeHus B JMHAMUKE CUCTEM MaTepHUajbHBIX TOYEK, B TEOPHH aBTO-
MaTUYECKOI0 YIpaBiieHus, B Onojoruu u T.1. 3aaaya Komm 17151 HopManbHO#M cuctemsl AuddepeH-
LUalbHBIX ypaBHEeHU. TeopeMa CylecTBOBaHMs U €AMHCTBEHHOCTH peleHus 3agadn Komm. Me-
TOJ UCKJIIOYEHHUS JJIsl pelleHrs HOPMaJIbHBIX cucTeM nuddepeHuanbHbix ypaBHeHHH. CrucreMsl
TUHENHBIX uddepeHInaIbHbIX YpaBHEHUN, CBOWCTBA pelleHui. PemieHue cuUCTEM JTHMHEWHBIX
g depeHInaTbHBIX YPaBHEHUH ¢ MOCTOSHHBIMU KO3 QULIMEHTaMU.

Pa3nea 4. luckperHasi MaTeMaTHKA

DneMeHTHl TeopuH MHOXkecTB. Jlnarpammsl Ditniepa — Benna. DneMeHTsl KOMOMHATOpUKH. By-
neBa anrebpa, Gpyakmuu anreOpsl goruku. [lomunom XKerankuna. AnreOpa MHOXKECTB. DJIEMEHTHI
Teopuu rpadoB: onpezeneHue, BUAbI rpados, onepanuu Hax rpagamMu. Marpuiia CMEXHOCTH.
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Pazgen S. Teopust BepoATHOCTEH € 3JIeMEHTAMUA MATEMATHYECKOH CTATUCTUKH

Cayuaiinbie coObITHS

[Ipenmer Teopun BepoOsSTHOCTEW. 3HAYEHUE Kypca TECOPUM BEPOSTHOCTEM M MaTEMaTHUYECKOH
CTaTUCTHKH B MPO(ECCHOHATBHON NOArOTOBKE U MPOPECCHOHATBLHON AeATeNbHOCTUH. Posb poccuii-
CKMX YYEHBIX B Pa3BUTHUH TeopHH BeposiTHocTed. Kiaccuduxauus cobsrtuii. [IpoctpancTso aie-
MEHTapHBIX COOBITHIA. Anredpa coObituii. [loHsTne ciaydaiinoro coObITHs. OTHOCHTENBHBIE YaCTO-
ThI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4acTOT. CBA3b MEXKIY BEPOSATHOCTHIO U OTHOCUTEIBHOU
yactoToil. [lonsTie BeposTHOCTH coObITHs. Kilaccnyeckoe U reoMeTpryecKoe OIpeesieHue Bepo-
arHoctu. KomOGunaropuka. HernocpencrBeHHoe BbluuciieHue BepostHocTu. [lonsaTre 06 akcuoma-
TUYECKOM IIOCTPOEHUU TEOPUU BEPOSATHOCTEN. DIeMEHTapHasi Teopusl BEposiTHOCTEH. MeTo/bl Bbl-
quCcJIeHUs BeposiTHOCTe. TeopeMa o moBTOpeHUHU onbIToB (cxema bepHynnn). HauseposiTheitmas
4acToTa IpU OBTOPEHUH OIIBITOB.

Cay4aiinble BeJTH4MHBI

CrnydaiiHble BETMYMHBI U 3aKOHBI X pacnpenenacHus. JJMCKpeTHbIe U HENIPEPbIBHBIE CIIyYaiiHbIE
BennuuHbl. Pan pacnpenenenus. OyHKIMs pacnpenenaeHus, INIOTHOCTh PaclpeneeHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh momananus ciydalHOW BEJIMYMHBI HA JAHHBIA MHTEpBal. Ywuc-
JIOBBIE XapaKTEPUCTUKH CIy4alHBIX BEIUYMH. MaTeMaTuuecKkoe 0KUAAHUE U €T0 CBSA3b CO CPEIHUM
apudmernyeckuM (3aKoH Oosbliux yucen). Jucnepcus u cpeaHee KBaIpaTUYECKOE OTKIOHEHUE
cnydaiiHot BenmuuHbl. Pacnpenenenue Ilyaccona. bunommansHoe pacnpenenenue. HopmanbHoe
pacrpenenieHue, ero CBOMCTBA, YCIOBUS, IPU KOTOPBIX OHO BO3HHUKAET. YHUCIIOBBIE XapAKTEPUCTUKU
HOpMaJIBHOTO 3akoHa. dynknus Jlamtaca. BerauciaeHue BEpOSTHOCTH MOMAAHUS CIIy4aliHOW BEJIU-
YMHBl Ha 33JaHHBI MHTEpBal B Cilydya€ HOpMallbHOro pacmnpeneneHus. l[lonstue o aBymepHOM
HOpMaJbHOM pacnpeneneHuu. [TonsTre o pazauuHbix popmax 3akoHa OOJBIIMX yHUCeNl. TeopeMsl
bepnynnu u Yebsimena. Llentpanbhas npenenbHas Teopema JIsmyHoBa.

DJieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

I'eHepanbHas COBOKYNMHOCTb M BbIOOpKa. Bapuanmonnslii psi. ['mcrorpamma, smnupudeckas
GyHKIUS pacrpeneneHus, BBIOOPOUHOE cpefHee M aucrepcus. TouedHble OLIEHKHM HEU3BECTHBIX
IapaMeTPOB paclpeieeHUs 0 BHIOOPKE U UX XapaKTEPUCTHKH: HECMEIEHHOCTh, 3(h(heKTHBHOCTB,
COCTOSITENIbHOCTb. MeTO/IbI MOJIy4eHHs TOUEUHBIX OLIEHOK: METOJ] MaKCUMAJIbHOT'O IIPABI0N0 100N,
METOJI HAUMEHBIINX KBaJIpaToB, METOJ MOMEHTOB. MIHTepBasIbHBIE OLICHKU. VIHTEepBaJIbHOE OLIEHU-
BaHUE apaMeTPOB HOPMAJIBHOIO paclpeaeeHusl.

[lonatne o craTHCTUYECKOH Tumore3e M oOmas cxema, OCHOBHBIE METOJbl €€ MPOBEPKH.
Ommbku 1-ro u 2-ro pona. Pematromas nporeaypa. MomHocTs Kputepus. JloBeputenbHbie 001a-
ctu. Kpurepun npoBepku rumnores.

Cucrema ByX ciay4yailHbIX BeJW4YUH. DyHKIMOHANbHAs, CTATUCTHUYECKAs U KOPPENALHOHHAs
3aBUCHUMOCTH MEXAY BEJIMYMHAMH. DJIEMEHTHI KOPPEISLUUOHHOIO aHanu3a. JIMHelHsli perpeccu-
OHHBIN aHanmu3. OCHOBHBIE CBOMCTBA perpeccuu. OIEHKU MapaMeTpOB PErPECCUOHHON MOJIENH 10
METOJly HAaMMEHBIINX KBaJpaTOB M CBOMCTBA ATHX OLEHOK. Y paBHEHHUs JIMHENHON perpeccun. Tec-
HOTa CBsI3U U €€ olleHKa 1o koddduunenty xkoppensuuu. [lonstue o HenuuelHoit perpeccuu. Kop-
penAuMoHHOE oTHOoIIeHue. OmnpeneneHue napaMeTpoB HEJIMHEMHBIX YPaBHEHUN PErpeccUU METo-
JIOM HaUMEHBIINX KBaJPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

3HaueHue Kypca MaTeMaTUKH B MPOPECCHOHATBHON MOATOTOBKE U
npoeCCHOHATILHON JEesTeTbHOCTH. POJb POCCHHCKHX YYEHBIX B
pa3BUTUU MaTeMaTuku. Matpuiibl. OCHOBHbIE TIOHATHUS, ACHCTBUS
Haj MatpunaMu. OnpenenuTenu 2-ro U 3-TO MOPSAIKOB U UX CBOMU-
ctBa. MuHopel u anreOpanueckue JomnojHeHus. Pasnoxenue
omnpenenuTeNs mo cTpoke (crondiy). OOparHas marpuna. Paxr
MaTpPHUIIBL.

CucreMsl ABYX M TpEX JIMHEHHBIX ypaBHEHUH. MaTpuuHas 3anuch
CHUCTEMBbI JIUHEHHBIX ypaBHeHUH U e€ pemieHue. Teopema Kpone-
kepa-Kanemnu. HccnenoBanue COBMECTHBIX CHUCTEM JIMHEHHBIX
ypaBHeHul. ba3zucusie pemenus. Meron 'aycca. @opmynsl Kpa-
Mepa.

CucreMbl KOOpJIMHAT Ha IJIOCKOCTU U B MPOCTpPAaHCTBE. BEKTOpHI.
JInnelinble onepanuu Haj Bekropamu. [Ipoekuus BekTopa Ha OCb,
cBoiictBa npoekuuu. [lonsTue nmuelHOro nmpocrtpancrsa. Koop-
JIIMHATBI BEKTOpa. JIMHEMHO He3aBUCHMBIE BEKTOPBI. [IpsMoyromns-
Hbli Oaszuc. PasnoxkeHue BekTopa B MpPsIMOYrojJbHOM 0Oasuce.
Hanpapnsroomue koCMHYCHl U JJIMHA BeKTopa. JInHelHbIe onepa-
UM HaJ BEKTOpaMH B KOOpAMHATHOU ¢opme. JleneHue oTpeska B
3aJaHHOM OTHOIIICHHH.

CkansipHoe mpousBefieHue BeKTOpoB. CBOWCTBA CKAISAPHOTO MPO-
u3BelleHUs, (DU3MUECKUN CMBICI, BBIPAKEHUE B KOOPJIWHATHOU
dopwme. JlnrHa 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. YcIoBHE KOJUIMHEAPHOCTH BEKTOPOB. Du-
3UYECKHI CMBICII BEKTOPHOTO npousBeacHus. Ilonarue o cMeman-
HOM IIPOM3BEJIEHUH, BbIpaXKeHHE B KoopauHaTHOU (opme. [Ipume-
HEHHUE BEKTOPHOI'O ¥ CMEIIAHHOTO IPOU3BEICHUM.

VYpaBHeHMsI JIMHMM Ha IUIOCKOCTU. [lomsipHBIE KOOpIMHATHI Ha
I0CKOCTH. POpMBI YpaBHEHHs MPSAMOM Ha IUIOCKOCTH. YTOI
MEXAYy NPAMBIMH. Y CIOBUS NapajuIeIbHOCTH W INEPIEHINUKYISAP-
HOCTH MPSMBIX. YPaBHEHHUE ITy4YKa NIPSAMBIX.

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

[ToBepXxHOCTU U UX ypaBHEHUs. Y paBHEHHUs IIOCKOCTH U MPSAMOM
B MIPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSMU. Y CIIOBUS Mapaljielib-
HOCTH U NEPNEHAUKYIAPHOCTH IJIOCKOCTEN. YOI MEXKIY IPSIMBbI-
MU. B3anmMHOE pacmosio’)keHHEe MNpPsIMBIX B MPOCTPAHCTBE. YTOII
MEXIY IPSMOH U IUIOCKOCTBIO.

10.

[ToBepxHOCTH BTOpOTO TOpsAaKa. L[MimHApUYEeCKne MOBEPXHOCTH.
Cdepa. Dmmuncoun. ['mnep6onounsl. [Tapadomonnasl. ['eomerpu-
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YECKHE CBOMCTBA ITHX IMOBEPXHOCTEH, MCCIEoBaHUE WX (HOPMBI
METOJIOM CEUEHHUH.

11.

MHOXeCTBO BellecTBeHHBIX uncesl. Oynkiusa. Ob6nacTe ee ompe-
nenenusi. CriocoOsb! 3amanus. Kmaccudukamms ¢ynxouid. [Tomsp-
Hbl€ KOOPJMHATHI Ha MJIOCKOCTU. KpuBble B MOISIPHBIX KOOPAUHA-
tax. Cnoxnas ¢yHkuus, oopatHas (yHKUUs, HEIBHAs (YHKLUS,
napaMeTpuuecku 3aiaHHas (QyHKius. OCHOBHBIE 3JIEMEHTapHbIE
(GyHKIIMHU, UX CBOMCTBA U rpaduKH.

12.

Yucnosble nocnenoBaresibHOCTH. [lpenen 4yuciaoBoil mocienoBa-
TEeIbHOCTH. CXOAsIIMecs U pacXoIdlluecs YUCIOBbIE MOCIIEI0BA-
TenbHOCTH. [Ipu3Haku cxogqumocTu. Yucno e. Berancienue npene-
JIOB YHMCJIOBBIX MOCJIEI0BATEIBHOCTEN.

13.

[Tpenen gyHkmmm B TOYKE, HA OCCKOHEYHOCTH. | 'eomMeTpuieckas
wimtoctpanus. OnHoctoponHue mpenensl GyHKuA. beckoHeuHO
Mayible (YHKIIMH, WX CBOHCTBA. beckoHeuHO Ooibiue (QyHKINU,
UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSIMHU.

14.

Teopembl 0 cBsI3U (QYHKIIUH, UMEIOIICH TIpe/ies, ¢ 06CKOHEYHO Ma-
noit ¢ynkuueir. OcHOBHBIE TeOpeMBbl O mpenenax. HeompeneneH-
HOCTH M METOJBI WX PACKpPBHITHA. BbIUMCIEHHE OJHOCTOPOHHUX
npezienoB. TeopeMbl O TIpeAeNbHOM IEepexoje B HEPaBEHCTBAX.
3ameuarenbHble npeaensl. CpaBHEHHE OECKOHEYHO MaNbIX (DyHK-
11il. DOKBUBaJICHTHbIE OECKOHEYHO MaJible (PYHKITUH.

15.

HenpeppiBHOCTS QyHKIIMI B TOUKE M HAa MHOKeCTBE. TOUKH pa3-
pbIBa QyHKIMM U WX Kiaaccupukanuu. J[edcTBHUsS HaJl HENpepbIB-
HbIMU (QYHKIUSAMH. HenpephlBHOCTH OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. CoiicTBa (pYHKIUHM, HENPEPHIBHONW Ha OTpe3ke (orpa-
HUYEHHOCTb, CYIIECTBOBAaHNE HAaMMEHBIIET0 U HauOOJIbIIEro 3Ha-
YEHHUH, 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
npou3BoaHONW PyHKIMHM B Touke. OCHOBHbIE MpaBuia JuddepeH-
nupoBanus ¢yHkuui. IlpousBoanas cinoxnoit pynkuuu. Ilpous-
BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIUH, TabInIa MPOU3BOI-
HbIX. [Ipon3BoHas HesIBHOW U MapamMeTpudecKH 3aJaHHON (QyHK-
097078

18.

Teopema o HenpepbIBHOCTH nuddepenimpyemort GpyHkuuu. Jud-
depennman ¢pynkunu. ['eomerpudeckuii cmpica. CBs3b ¢ MPOM3-
BoiHOM. CBolicTBa nepsoro nuddepennuana. ['eomerpuyeckuit u
MEXaHUYECKUNM CMBICI IPOU3BOJHON. YPaBHEHHUS KacaTeIbHON U
HOPMAJIX K INIOCKON KPUBOM.

19.

[TpousBonHble 1 AuddepeHnransl BEICINX TOpsiIkoB. HemnBapu-
aHTHOCTh (opMbl HddepeHnanoB BHICIINX NOPSAKOB. MexaHu-
YECKUIl CMBICII IPOM3BOAHONM BTOpPOro mnopsika. Bropas mpous-
BOJIHAs MapaMeTPUUYECKH 3aJaHHON (PYHKLUHU U HESIBHON (YHKLIUU.
OcHOBHBIE TeOpeMbl TU(PEPEHIINATBHOIO HCUUCICHHS IEHCTBH-
TEJIbHOM MePEMEHHOMN U UX NMpUMEeHeHue: Teopembl Depma, Pos,
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Jlarpanxa, Komu. [IpaBuio Jlonurans.

20.

[Tpumenenne nupdepeHuanTbHOT0 UCYUCICHHS IS UCCIe0Ba-
HUSI QYHKIUH U TOCTPOCHUS UX I'pauKOB. Y CIOBUS MOHOTOHHO-
cTH (QYHKIHU. DKCTPEMYyMbl (YHKIUHU, HEOOXOIUMOE U JOCTATOY-
HOE YCIJIOBHS CYIIECTBOBaHMS dKcTpeMyMa. OThICKaHHE HaUMEHb-
HIero U HauOousbLIero 3HaYeHWH (QyHKIUH, TUdPepeHIpyeMoit
Ha OTpE3Ke.

21.

HccnenoBanue Boimykioctd (yHkmmu. Touku meperuba. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHHUS TOYKH Tepernda. ACHUMITOTHI
rpaduka ¢pynxnuu. OOmas cxema uccieaoBanust GyHKIUH U TMO-
cTpoenus ee rpaduka. [Ipumeps.

22.

[TepBoobOpa3znas ¢Qyukuus. HeompeneneHHbII HHTErpal U €ro
cBoiicTBa. Tabnuna uaTerpasioB. MeTo1bl HHTETPUPOBAHUS: HETIO-
CPEJICTBEHHOE MHTETPUPOBAHUE.

23.

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

24.

Pa3znoxenue panroHanbHBIX ApoOeit Ha mpocreimue. MaTerpupo-
BaHUE PallMOHAIBHBIX (QYHKIUH.

25.

WuTerpupoBanie UppalMoOHANBHBIX (DYHKIHA (CTETIEHHBIC U TPH-
TOHOMETPUYECKHE MOJICTAHOBKHU ), TPUTOHOMETPUYECKUX (QYHKLIUH.
YHuBepcaibHas TPUrOHOMETPUYECKAs MOJICTAaHOBKA. Bripaxkenus,
HEUHTETPUPYEMBIE B KBapaTypax.

26.

3amauy, MPUBOJALIME K IOHSATHIO OIPEAEICHHOrO0 WHTErpaa.
OmnpeneneHHblil uHTErpan. Teopema CyIeCTBOBaHUS ONPEIEIICH-
HOoro uHTerpaynia. CBOWCTBa oOIpeAesieHHOro uHTerpana. [Ipous-
BOJ/IHAs MHTErpaa 10 BEpXHEMY IIEpeMEHHOMY Iipeaeny. dopmyiia
Herotona-Jleitonuma. HTerpupoBanre mo 4yacTsM M 3aMeHa Iie-
PEMEHHOM B OIPENEICHHOM MHTerpane. OnpeneneHHbplid HHTErpal
OT HEYETHOM M YeTHOM (PYHKUHU MO CUMMETPUYHOMY IPOMEXKYT-

KY.

27.

HecoOcTBeHHbIe MHTErpasibl ¢ OECKOHEUHBIMH Ipe/ieIaMu HHTe-
T'PUPOBAHMSI ¥ OT HEOIPAaHMYEHHBIX (DYHKIUH.

29.

[TpunoskeHne onpeneIeHHOro UHTErpaja K peIeHNn0 TeOMETpHYe-
CKUX U (U3MYECKHUX 3a7au: BbIYMCIIEHUE MJIOIAAH TUIOCKOH dury-
pBI, IIMHBI 1yTH KpUBOH (TJIOLIAEH MIOCKUX (GUTYp, JUTMHBI Y-
', TIJIOIA]Id IOBEPXHOCTH, 00beMa Tella BpalleHHs, paboThl, 1aB-
JICHUs], CTATUCTUYECKUX MOMEHTOB, LIEHTpa TSKECTH IJIIOCKOH (u-

TypBl).

30.

OYHKINH IBYX JIEHCTBUTENBHBIX NIEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Husa. O6macte onpenenenus. JIMHUM ypoBHS (QyHKIIUU JABYX TEpe-
MEHHBIX. YacTHbIE IPOU3BOIHBIE MIEPBOTO MOPSAKA, X T€OMETPHU-
YECKUW CMBICIL.

31.

[Tonuerii nuddepeniman, ero cBsI3b ¢ YaCTHHIMU TIPOU3BOTHBIMHU.
WNuBapuantHOCTh (hopmbl TtostHOTO nuddepenmnmana. [Tpubauxen-
HBIC BBIYUCIICHUS C TIOMOIIbIO mepBoro auddepennunana. [Ipous-
BOJHBIE U AU(depeHnanbl BHICIIMX NOpsSAKOB. Teopema o cMe-
[IAHHBIX TPOU3BOAHBIX. KacaTenbHas MIOCKOCTh M HOpMaJh K TO-
BEPXHOCTH.
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32.

OkcTpeMyMbl (QYHKIUU ABYX NepeMeHHbIX. HeoOxommmoe ycio-
BUE dKcTpeMyMa. JloctaTouHoe ycimoBue 3kcTpemyma. OTbICKaHHe
HAaUMEHBIINX U HAUOOJBIINX 3HAYEHUN (PYHKIHMU. DIIEMEHTHI T€O-
pUH TIOJIS: BBIYHCICHUE TPAIUCHTA, MPOW3BOJHON 1O HampaBlie-
HUIO.

33.

3amaun, MPUBOASIINE K MOHATHIO TU((HEepeHIIMATBHBIX YPaBHEHUH
(AY). Iopsmok Y, pemenue Y nepBoro nopsaka. HauanpHbie
yCIIoBUsI, 00IIee penieHue, yactuoe pemenue. 3agaya Kommu. Teo-
peMa CyIecTBOBaHUS M €IMHCTBEHHOCTH perieHus 3anauu Ko,
Y l-ro mopsinka ¢ pa3aenstomuMucs IepeMEHHBIMU.

34.

Onnoponnsie J1.Y. nepBoro mnopsnka. Jluneinsie [[.Y. mepBoro
nopsiika. YpasHeHnue . bepnymnu. Ilone nanpasnenunii. M3oknu-
HBI.

35.

JY Broporo mnopsaka. HauanpHble ycinoBusi, oOliee pelleHue,
yacTHOoe pemreHue. 3amada Komm. [uddepeHnnansHbie ypaBHE-
HUSL BTOPOTO IOPAJKa, JOIYCKAIOIUe MOHMKeHHe nopsaka. JIu-
HeiHbIe onHOpoaHbIe muddepennmanbapie ypaBHerus (JIOLY)
BTOpOTro nopsjaka. JIMHeHO He3aBUCUMbIE U 3aBUCHMBbIE PEIICHUS.
Omnpenenurens BpoHckoro, ero cpoiictBa. Teopema o CTpyKType
obmero pemenus JIOHAY. O6mee pemenue JIOAY ¢ mocTosHHBI-
MU K09 QUITCHTaAMH.

36-
37.

Jlunelinple  HeogHOpOJHbIE AUDdepeHunanbHble  ypaBHEHUS
(JIHAY) BTOoporo mopsiika C TMOCTOSSHHBIMH KO3(PHUIIMEHTAMH.
Teopema o cTpykType o01iero pemeHus. MeToJ1 Bapyaluu mpous-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenust JIHAY co
CIEMAJIbHBIM BHJIOM IpaBoi yacTH. Teopema 0 HalOKEHUU pe-
nieHnid. Crucremsl quddepeHIIMaIbHbIX YpaBHEHUI.

38-
39.

3ajauu, TpUBOASAIIME K MOHATUIO IBOWHOTO MHTErpana. J[BoitHoii
MHTETpajl, ero omnpeneneHne. TeopeMa CylecTBOBaHUS JBOMHOIO
uHTerpana. CBoiicTBa, TeopeMa O CpeJHEM 3HaueHHH. Brrumcie-
HHUE IBOMHOro MHTerpaina. Ilepexoa K MOJISIPHBIM KOOPAWHATAM.
IIpunoxeHrst IBOMHOTO MHTETpaJa.

40.

IlonsiTHe TpolHOrO MHTErpajna. BrluncieHue TPOMHBIX HHTETpa-
JOB B IMJIMHAPHYECKHUX, chepudeckux KoopauHatax. lIpunoxe-
HUs TPOMHOT'O HHTETpaJIA.

41-
42,

3amavya 0 BBIYUCICHUU pabOTHI MepeMeHHOM cuibl. OmpeseneHue
KPUBOJMHEHHOTO MHTErpajia 1mo koopauHaraMm. CBONCTBA, BBHIYHC-
nenune. @opmyna ['puHa. YCiI0BUS HE3aBUCMMOCTH KPUBOJIMHEM-
HOTO WHTErpajia Mo myTH uHTerpupoBanus. Haxoxnenue GyHkimm
JIBYX MEPEMEHHBIX 10 ee moaHoMy Auddepennuany. [Ipunoxenus
KPUBOJIMHEMHOTO MHTErpaJia BTOPOTO poOJa.

43.

Yucnosele psapl, CyMMa psaaa, CXOAUMOCTb U pacxoguMocTb. He-
obxoaumbie ycioBus cxonumoctu. P [upuxite. ["apmonnueckuii
psan. Pan reomerpuueckoit mporpeccuu. CBOMCTBA CXOAAIIUXCS
pAnoB. Pspl ¢ MOMOXKUTEILHBIMUA WieHaMU. [Ipu3Haku cpaBHEHUS
psioB. [Ipusnak Jlanam6epa. MaTerpansublil npusHak Komm.

44,

3Hakodepenyrontuecss psanpl. [Ipusnak JleiiOaua. AOGcomoTHas,
ycnoBHas cxoaumocTb. CreneHHble panasl. Teopema Abens. MH-
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TEpBaAJl U PANYC CXOIUMOCTH CTENEHHOTO psijia. CBOMCTBA CyMMBI
CTETIEHHOTO psifia: HePEPhIBHOCTD, MowieHHoe auddepenunpona-
HHE ¥ HHTETPUPOBAHMUE.

45.

Psaner Teiinopa u Makiopena. Pasnosxxenue sneMeHTapHBIX (QyHK-
uuii B psia Teinopa u B psig MaknopeHna. [IpunoxkeHue creneHHbIX
PSIOB K MPUOIMKEHHBIM BBIYMCIICHUSM HHTETPAJIOB.

46.

Psaner Oypee.

47.

[Ipenmer Teopun BeposiTHOCTEU. POJIb pOCCUICKUX YUYEHBIX B pas-
BUTHH Teopuu BeposiTHocTed. Kiaccudukamnus codprtuii. Knaceu-
YecKOe W CTAaTHCTUYECKOE OIpPENIEICHHsS] BEPOSTHOCTU COOBITHSA.
3aKOH YCTOMUMBOCTH OTHOCHTENIbHBIX 4acToT. ['eomerpuueckue
BEPOATHOCTH. DIIEMEHTHl KOMOMHATOPUKH.

48.

TeopeMsl Cl10KeHUsT BEPOSATHOCTEN U CIIEICTBHS U3 HUX. Y CIIOBHAS
BEPOATHOCTb. Teopembl yMHOXEHHsI BeposTHOCTe. Popmyna
noysiHoM BepositHocTH. Cxema bepnymm. ®opmynel Jlamnaca u
IlyaccoHa.

49.

JluckpetHble ciydailHble BEJIMYMHBL. 3aKOH paclpelesieHus,
¢bynkuus pacrpeneneHus. YuciioBble XapakKTepUCTHKH. BbuHOMU-
ajbHBIN 3akoH. 3akoH [lyaccona.

50.

HenpepriBHble ciyuaiinple BenWUuHbl. DYHKIMS IUIOTHOCTU pac-
IIPEICIICHUs] BEPOSATHOCTEN. YNCIOBBIE XapAKTEPUCTUKH.

ol.

PaBHOMEpHOE, NOKa3aTENIbHOE W HOPMAaJbHOE pacClpeiesICHUs.
[TonsiTue o pa3nuuHbBIX Gopmax 3akoHa OosblIMX YHcen. Teopema
bepuyniau YeOsiiesa. LleHTpanbHast peiesibHasi Teopema.

52.

['eHepasibHass COBOKYIHOCTb, BBIOOpKA, BapHalMOHHBIA psan. ['u-
cTorpamma, smnupudeckas GpyHkuus pacnpeaeneHus. CTaTUCTH-
YecKue OLEHKU napaMeTpoB. TpeboBaHUs K OILlEHKaM. DMIOHpUYe-
CKHE€ OLIEHKH MAaTeMaTH4eCKOro OXKUAAaHWs U aucnepcuu. MuTep-
BaJIbHOE OlleHUBaHUE. J[oBepUTEIbHbIE UHTEPBAIIBI I MaTeMaTH-
YeCKOT0 OKMJaHMs U aucnepcuu. 3agada 00 oobeMe BIOOPKH.

53.

ITpoBepka cTaTUCTHYECKUX TUIOTE3: 1) 0 3aKOHE pacnpenencHus
CIIy4aifHOM BEJIMYHUHBI; 2) O Pa3IMYUU B OLIEHKaX apaMeTpoB; 3) o
NPUHAAIEKHOCTH BBIOOPOK OJIHOM TeHEpaIbHON COBOKYITHOCTH.
CrarucTudeckue KpuTepuu NpoOBEpKH rumnores: kpurepuid [Inpco-
Ha, Konmoroposa, CteroieHTa.

Hroro

106

10%

4.3. Conep:xanue JJaGOpaTOPHBIX 3aHATHI

JlaGopaTopHble 3aHATHS HE IPETYCMOTPEHBI Y4€OHBIM IUIAHOM.
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4.4. CopepxaHue NPaAKTHYECKUX 3aHATHI

Ounas ¢popma o0y4eHus1

Ne . Konuuectso | IIpaktuueckas
i HanmeHoBaHME IPaKTUYECKUX 3aHITHI 4acon HOAFOTORKA
1. | DneMeHThI IMHEHHOU anreOpsl 6 +
2. | DneMeHThl BEKTOPHOU alreOpbl 6 +
3. | AHanuTHYeCKas TeOMETPHS 10 +
4, | Oynkums 1 +
5. | lIpenen. HempepriBHOCTD 6 +
6. | KommnekcHele yncna 3 +
7. | AuddepennmanpHoe ncuncienne GyHKIUU OTHON epeMeHHON 10 +
8. | HeompeneneHnHbIi nHTErpaj 8 +
9. | OnpeneneHHBII HHTETPAT 8 +
10 Huddeperunanpaoe wcyucieHne (QYHKIUN HECKOIBKHX Iepe- 5 +
MEHHBIX
11. | Auddepennmanbupie ypaBHEHUS 8 +
12. | Cucrems! nuddepeHnuanbHbIX ypaBHEHUN 2 +
13. | KparHble 1 KpUBOJIMHEHHbBIE HHTETPAJIBI 12 +
14. | YucnoBble M PYHKIIMOHAIBHBIE PSJIBI 6 +
15. | MHosecTBa. D1eMEeHTbl KOMOMHATOPUKHU 2 +
16. | Cirygaiinbie COOBITHS 8 +
17. | CnydaiiHble BEJIMYHUHBI 8 +
18. | DeMeHTHI MaTeMaTHYECKON CTATUCTUKH 10 +
Hroro 120 40%

4.5. Buasbl U cofep:kaHue CAMOCTOSTEIbHOI padoThl 00y4arommXxcst

4.5.1. Buasl caMoCTOSTENHHON pabOThl 00yYaronIuxcs

Bunpl camocTosiTenbHON paboThl 00yYarOIIMXCS

KonmyectBo yacoB

o o4HOH (opMe oOyueHus

[ToaroToBka K MpakKTUIECKUM 3aHSATHIM 50
CamocTosTenbHOe U3YUEeHUE OTAETIBHBIX TEM U BOIIPOCOB 16
[ToaroToBka MHAWBUIYAIBHBIX MUCbMEHHBIX PA0OT (TUIIO- -
BBIX PacueToB)

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

/o

HanmeHnoBanue TeM 1 BOpoOCOB

KomunuectBo
JacoB

10 OYHOH

dhopme oOyue-
HUS

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

JluneiiHble omepauuu HajJ BekTopamu. PasnmoskeHue BekTopa o 0asucy.
Hamnpagnsromue KOCHHYCHl M JUIMHA BekTopa. lIpumeHeHue ckajispHOro,
BEKTOPHOI'O, CMEIIAHHOI'O MPOU3BEACHUIN B PEIICHUH NPUKIAAHBIX 3a/]ad.
[TonsiTHe O BEKTOPHBIX AHarpaMMax B HAyKe U TEXHUKE.

Paznuunsbie (I)OprI YpaBHCHUA HpHMOﬁ Ha IUJIOCKOCTH. Pemienue 3agau Ha
MCTO/J KOOpAWHAT (paCCTOﬂHI/Ie MCKAY ABYMA TOUKaMU, JCJIICHHUEC OTPC3Ka B
JaHHOM OTHOHICHHH, PACCTOAHHUC OT TOYKHU 0 HpHMOﬁ). KpI/IBBIe BTOpPOI'O
nopsiika: MpuBCACHNUEC K KAHOHUYCCKOMY BHUAY, IIOCTPOCHUC HA IMJIOCKOCTH.
TexHuueckue IPHIIOKCHUA 'COMCTPHUUICCKUX CBOMCTB KPHBBIX.

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

[Toctpoerne TpauKoB AMEMEHTAPHBIX (DYHKIHMA MyTEM NMpeoOpa3oBaHHUN
(mapaieNbHBIN IEPEHOC, pacTsHKeHUE (CKaTHe), OTOOpPaKCHHE).

Bbruucnenue npenenoB  4YMCIOBBIX IOCIIEAOBATENBHOCTEH, IPEJENIOB
¢bynkuuu. Mccnenoanue GyHKIUI Ha HEIPEPHIBHOCTb.

10

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

JuddepenurpoBanre ClOXHBIX (YHKIUH, a Takke (QYHKIMHA 3aJaHHBIX
HEsIBHO U mapamerpuuecku. [Ipumenenue nuddepennuana Kk npuoInxeéx-
HbIM BblYMcIeHUsM. [Ipumenenne nud¢epeHnnaIbHOro UCYUCIEHUs IS
uccie1oBaHusl QyHKIMHA U TOCTPOECHHUS UX TPaUKOB.

MeTtoapl HHTCIPUPOBAHUA HCOIIPCACICHHOTO MHTCTpaJIa.

10.

Boruncnenue onpenenéHHbIX MHTErpaioB. HecoOcTBeHHbIE MHTErpaibl C
0ECKOHEUHBIMU IpeJieslaMi M OT HEOTpaHUYEeHHBIX (yHKuui. [Ipunoxenus
OTIpeIeIEHHOr0 MHTETpajia K pelIeHHIO 3aJja4y FreOMETPUH, MEXaHUKU U Qu-
3ukH. [TpuGimkeHHbIe METO1bI BHIYHCIICHUS ONPEICIEHHBIX HHTETPAJIOB.

11.

HuddepenumpoBanre yHkuuu AByX nepeMmeHHbIX. [lomnbiil nuddepen-
muan. [Ipumenenue nonHoro auddepeHnnana Kk npuOIMKEHHBIM BBIYHC-
nenusim. KacarenpHasi III0CKOCTh M HOPMaJlb K IIOBEPXHOCTH. DKCTPEMYMBI
(YHKIMM HECKOJIbKUX MepeMeHHbIX. OTbickaHue HauOOJBIIUX U
HAaUMEHBIINUX 3HAaUeHUH QYHKIUH.

12.

OcHOBHBIE KJIaCChl YpaBHEHUI, HHTETPUPYEMBIX B KBajapaTypax: C pasje-
JSIOUIMMUCS TIepEMEHHBIMU, OJTHOPOJAHbIE U JInHelHbIe. Jluddepenunans-
HbIE ypaBHEHUS, JOMYCKAIOIIME TOHMKEHHE MNopsaka. JInHelHbple onHO-
ponHble AuddepeHnraibHble ypaBHeHHs. JInHeliHble HeOAHOPOJHbIE AU -
(depeHIMaTbHBIE YPAaBHEHUS C MIPABOM YaCThIO CHEIMAIBLHOIO BUAa. MeTos
BapHalH IPOU3BOJIBHBIX OCTOSHHBIX.

13.

Pemennst HopMalbHBIX cucTeM AU depeHnrnanbHbIX YpaBHEHUNH METOIOM
UCKIIIOYEHHS.

14.

Brruncenue 1BOMHBIX U TPOMHBIX HHTErpasioB. I'eomerpuueckue, pusmnye-
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/o

HanmeHnoBanue TeM 1 BOIpOCOB

KonnuectBo
4acoB

10 OYHOH

dhopme oOyue-
HUS

CKHE TMPUIIOKEHUSI JBOWHOIO W TPOMHOrOo MHTErpanoB. KpuBoiuHelHbIE.
Haxoxnenne ¢GpyHKIMM ABYX NEPEMEHHBIX MO €€ mosHoMy auddepeHma-

Ty.

15.

Yucnosble U (QyHKUIMOHANBHBIE psbl. [IpuMeHeHHE CTENEeHHBIX PsIOB B
NpHUOMKEHHBIX BBIYMCIICHUSX: BBIYMCICHUE 3HAYCHUN (PYHKIMU, ompee-
JEHHBIX UHTETPAJIOB.

16.

Psanpr @ypre o TpUroHOMETPUUECKUM cucteMaM. Dopmyiibl s Kodpdu-
UEHTOB psna. PaznoxeHue (yHKUMA B TPUTOHOMETPUYECKHUE PSbI
®ypee. Pag Oypre mi1st 4€THBIX U HEUETHBIX PyHKIHMH. POpMyIHpOBKa 10-
CTaTOYHBIX YCIIOBUH CXOAUMOCTH psifoB Dypwe. Psag @ypbe mist GyHKINH
C JTIOOBIM TIEPHOJOM. Y CIIOBHE MOTOYEYHON CXOAUMOCTH U CXOAMMOCTHU «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-
cTtu. TeopeMbl CIOKEHUs BEPOATHOCTEH M CIEACTBUS U3 HUX. Y CIIOBHAA
BEPOATHOCTb. TeopeMbl YMHOKEHHUsI BeposiTHOCTeH. DopMmysa IOJHON Be-
positHocTH. CxeMa beprymin. @opmyasl Jlannaca u [lyaccona.

21.

JluckpeTHble cilydaiiHble BEIMYUHBI. 3aKOH pacipeseseHus, GyHKIus pac-
npeneneHus. YuciaoBble XapakTEpUCTUKU. BHHOMMANbHBIM 3aKOH. 3aKOH
Ilyaccona. HemnpepsiBHbIE Ciiy4dallHble BEIWYMHBI. DYHKIUSA 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, BBIOOPKA, BApHALIMOHHBIHN psal. ['ucrorpamma,
smnupuyeckas (GyHkuus pacrpeneiaeHus. CTaTUCTUYECKUE OLEHKH Mapa-
meTpoB. [IpoBepka craTUCTHYECKMX TUIOTE3: 1) 0 3aKOHE pacrpeaereHus
CIIy4aifHOM BENWYMHBI; 2) O pa3lu4yuM B OIEHKaX HapaMeTpoB; 3) o Mpu-
HAJIS)KHOCTH BBIOOPOK OJHOM TeHepallbHOW COBOKYMHOCTH. CTaTucTuye-
CKHE KpUTEpHM MNpOBEpKH Trumnote3: kpurtepuil [lupcona, Kommoroposa,
CTrpI0ZIeHTA.

23.

Cucrema aByX citydailHbIX BelIM4HWH. OyHKIIMOHAIBHAA U KOPPEISIUOHHAS
3aBUCUMOCTH  MEXAy BenuunHamu. JlunenHas perpeccus. Meron
HaVMEHBIIINX KBAJPATOB /IS ONPEAEIICHNs IapaMETPOB PETPECCHH U CBOM-
CTBA JTUX OLICHOK. YPaBHEHMS JIMHEWHOU perpeccuu. TecHoTa CBSA3M U €€
OlleHKa Mo K03 duimeHty koppensaiuu. [lonarue o HenuHelWHON perpec-
cun. Koppensunonnoe otHomenue. OnpeneneHne napaMeTpoB HEIMHEH-
HBIX YPABHEHUH PETPECCUN METOJOM HaNMEHBIIINX KBaJIPATOB.

Hroro
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5. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOATEIbLHOH padoThl 00y4aroIMXCcst
M0 TMCHMILIHHE

Y4eOHo-MeToauueckue pazpadborku umerorcs B Hayanoit 6ubnuoreke ®I'bOY BO OxHO-
Vpansckuii [AY:

1. TumoBbIe pacyeTsl MO TeMe «DJIEMEHThI JIMHEHHOW U BEKTOPHOU anreOpb» [DIeKTpOH-
HBII pecypc]: MeToauveckue ykazaHus Ui CTYJACHTOB OYHOM U 3a04HOM (opM 00ydeHHs [HanpaB-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 DnexrposanepreTuka u aekrporexuuka, 19.03.02 Ilpo-
JIYKTBI TIUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrutyaTanusi TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILUIEKCOB, crienuanbHocTd 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPe/I-
ctBa] / cocraputenu: Axkynua O.E., baxenosa C.B.; FOxuno-Ypansckuii 'AY, UacTutyT arpomxke-
Hepuu. — YensaOuHCK: OxHo0-Y panbckuit Ay, 2021.-65 c.— Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsie pacyeTsl o TeMe «OnpeaenuTeNd, MaTPHIIBI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaTuTHYecKas reoMeTpus» [DNeKTPOHHBINH pecypc]|: METOH. yKa3. i CTY-
JIEHTOB O4YHOU (opmbl oOyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHEpreTuka u 31eKkTpoTexHuka, 19.03.02 ITpoaykTel nUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIulyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
HazemHble TpaHncnopTHo-TexHONMorudyeckue cpenctsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U31., ucrp. U aon. — Yensounck: FOxno-Ypansckuii [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 M 3a0uHO#l ¢opMm oOyuenus [HampaBneHuil 35.03.06 Arpounkenepus, 13.03.02
DneKTposHepreThka U eKTpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUS U3 PACTUTEIBHOIO CHIPBS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIMH U KOMIUIEKCOB, CHEIUAIbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Axynuu u ap.; KOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBenieHMe B MaTeMaTHUYECKUIl aHanu3 [ DNeKTPOHHBIN pecypc]: yued. mocobue s camo-
CTOATENbHON pabOTHI CTYJAEHTOB OUYHOM U 3a04HOM (popM 0OyueHus (HarmpaBiIeHHs TOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnermansHocTh 23.05.01) /
coct.: O. E. Axynud [u ap.]; FOxHo-Ypansckuii TAY, UHcTuTyT arpontxenepuu. — YensiOnHek:
IOxnO0-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-
CTBUTEJIbHOM MEpeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOM (hOpMbI
oO0yuenus [Hampasnenuid: 35.03.06 Arpourskenepusi, 13.03.02 DiekTposHepreTuka 1 IEeKTPOTEX-
Huka, 19.03.02 IIpoaykTel NUTaHUA U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnennanbHocty 23.05.01 Hasemuble TpaHcnopTHO-
texHnonorunueckue cpeactral / coct. O.E. Axynuu ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuet no Teme «Auddepenunansuoe ncunciaenne GyHKIUNA OJHON 1eHCTBH-
TETLHON TIEPEMEHHOU U €r0 MPUIIOKEHUS TSI CAMOCTOSATEIBLHOM pabOThI CTYICHTOB [ DJIEKTPOH-
HBIN pecypc]: [ camocTosITeNbHOI paboThl CTyIeHTOB OYHBIX (hakynbTeToB] / coct.: C.B. baxe-
HoBa, U.C. CraGynut, M.B. ®ununmnosa; FOxuo-Ypansckuiit 'AY, UHcTUTYT arpounkeHepun. —
Yensounck: FOxuo-Ypansckuit [AY, 2017. — 70 c. — Pexxum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «MHTerpagbHOe UCUHCIeHHE QYHKIIMU OHOM JefCTBUTENb-
HOH TMIEPEMEHHOW» JIJISI CAaMOCTOSTEILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-
MU JBYX IMEPEMEHHBIX» [DJIEKTPOHHBIA pecypc]|: METOA. yKa3. [ caMOCTOSATEIbHON paboThI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuHo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. Ui CTY/ICH-
TOB OYHOM (opMbl 00yueHus [Hanpasneruit: 35.03.06 Arpoumxkenepus, 13.03.02 DnekrposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 I[IpoayKTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcmny-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMILIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCHIOpTHO-TexHoJorumueckue cpenacrsa] / cocr.: O.E. Akymny, C.A. Ckpunka; FHOxHO-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-¢ u3M4., uchp. u jgom. — Yemxsobunck: 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 CTYJICHTOB O4HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U 3nekTporexHuka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTEIBHOIO ChIPbS,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, 1.C. Crabynut; FOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYJEHTOB OuYHON (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPB,
23.03.03 Dxkcrryarausi TpaHCIIOPTHO-TEXHOJOTHYCCKUX MAIllMH M KOMITJICKCOB, CITEIIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOuHCK: IOxHO-Ypanbckuii I'AY, 2019. - 106 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
12. TumnoBsie pacueTsl o Teme «MaTemaTrueckas CTaTUCTHKA» [ DNEKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYIAEHTOB O4YHOUW (opmbl oOyueHus [HampasieHuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTtposHepreTrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nmuTaHus U3 PaCTUTEIBHOTO
ceipbi, 23.03.03 DkcmtyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpourxenepun. — 4-¢ us., ucnp. u gom. — Yensounck: FOx-
HO-YpalbCKuil Ay, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

6. ®oH/1 OLIEHOYHBIX CPEJICTB /IS MPOBEIeHH s
NMPOMEKYTOUYHOI aTTeCTAlMU 00yYaIOIMXCH MO TUCHUIIHHE

Jnst ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH 00y4aromuxcsi TpedoBanusm OI'OC
BO pa3zpabotan (HoHA OLIEHOYHBIX CPEACTB JUIS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOBEICHUS
MMPOMEXKYTOUYHON aTTeCTAllMM OOYYAIOIIMXCS MO AUCHUIUIHHE. DOHJT OIEHOYHBIX CPEACTB TPE.I-
craBiieH B [Ipunoxenuu.

21


http://nb.sursau.ru:8080/localdocs/vmat/28.pdf
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf

7. OCHOBHAsl M JONOJTHUTEJIbHAsI ydeOHasi IUTepaTypa, Heo0X0AMMAas 1JIsl OCBOCHHS
AUCHMILTUHBI

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

OcHoBHas:

1. Bepman I'.H. COopHHK 3a/1a4 110 KypCy MaTeMaTHYECKOro aHaiu3a: yuebHoe mocodue /
I'.H. bepman. — 9-e¢ u3n., crep. — Cankr-IletepOypr: Jlanp, 2020. — 492 c¢. — Pexxum nmoctyma:
https://e.lanbook.com/book/126705

2. bepmantr A.®. Kpatkwmii Kypc MaTeMaTHYECKOro aHajau3a: ydeOHoe mocobue /
A.D. bepmant, U.I'. ApamanoBuu. — 16-e u3a. — Cankr-IlerepOypr: Jlanb, 2021. — 736 c. — Pexum
noctyna: https://e.lanbook.com/book/167905

3. EmenpsnoB ['.B. 3amaunuk 1mo Teopuu BEpOSITHOCTEH M MAaTEMaTHYECKOW CTATHUCTHKE:
yuebHoe mocobue s By3oB / [.B. Emenssnos, B.II. CkuroBuu. —4-e usn., crep. — CaHkT-
[MerepOypr: Jlanb, 2021. — 332 c. — Pexxum noctyna: https://e.lanbook.com/book/169813

4. 3anopoxer .. PykoBoACTBO K pelleHuto 3a7a4 M0 MaTeMaTUYeCKOMY aHAIH3y : y4ueo-
Hoe mocodbue / I'. U. 3anopoxen. — 8- usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 464 c. — Pe-
*uM foctyna: https://e.lanbook.com/book/168361

5. Knerenuk J[.B. COOpHHK 3a/1a4 10 aHATUTHYECKOH IeOMETPUH: y4eOHOE Tocoome s
By30B / JI.B. Knerenuk; [lox pemaknueit H.B. Epumona. — 17-e uzn., crep. — Caunkr-IletepOypr:
Jlanp, 2022. — 224 ¢. — Pexxum noctyna: https://e.lanbook.com/book/187823

6. Koxyxo C.®. COopHHK 3ajay MO AMCKPETHOM MaTremaruke: ydeOHoe mocodue /
C.®. Koxyxos, I1.1. CoBepTkoB. — 2-¢ u3n., crep. — Cankt-IlerepOypr: Jlanb, 2022. — 324 c. — Pe-
xuM goctyna: https://e.lanbook.com/book/212675.

7. Muxonu C.B. JluckperHas mareMaTuka ajs OakajnaBpa: MHOXKECTBA, OTHOILLIEHUS, (PyHK-
1uu, rpadsl: yuedHoe nocodue / C.B. Mukonu. — Cankr-IlerepOypr: Jlanb, 2021. — 192 c. — Pexxum
noctyna: https://e.lanbook.com/book/168465

JlonmostHUTEIbHAS:

1. Epycanumckuii SI.M. JluckperHas Mmartemaruka. Teopuss M NpakTHUKyM: y4eOHUK /
S.M. Epycanumckuii. — Cankrt-IletepOypr: Jlanb, 2022. — 476 c¢. — Pexum pocryma:
https://e.lanbook.com/book/212897.

2. Jlucnukun B.T. MaTtemaruka B 3agadax ¢ pemeHusiMu: yaeOHoe mocodue / B.T. Jlucnu-
kuH, N.JI. ConoBeituuk. — 7-e uzf., crep. — Cankr-IlerepOypr: Jlans, 2020. — 464 c. — Pexxum no-
cryna: https://e.lanbook.com/book/126952

3. Harancon W.II. Kpartkuii kypc Bbicieil maremaTnku: ydeOHoe mocooue / M.I1. Haran-
con. — 10-e m3m., crep. — Cankr-IlerepOypr: Jlams, 2021. — 736 c¢. — Pexum npocryma:
https://e.lanbook.com/book/167767

4. IlpakTudeckue 3aHsTUd 1o anredpe. KommiekcHble ynciia, MHOIOWIEHBI: yueOHOe 1Moco-
6ue / 10.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'.1. KypOatoBa. — Canxt-IletepOypr:
Jlanb, 2021. — 192 ¢. — Pesxum mocryma: https://e.lanbook.com/book/168700

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

6. CripaBoYHUK 1O MaTeMaTHKe JUIs OakaimaBpoB: yueOHOoe mocooue / A.JO. Bnosun, H.JL
Boponnosa JI.A. 3onkuna, B.M. Myxuna. — Cankr-IlerepOypr: Jlans, 2021. — 80 c. — Pexxum no-
cryma: https://e.lanbook.com/book/168692

7. ®uxrtenronsl] [.M. OCHOBBI MaTEeMAaTHYECKOTO aHaM3a: yueOHuK ais By30B / [.M. dux-
TeHroybll. — 13- u3x., crep. — Cankr-IlerepOypr: Jlanp, 2022. — Yacte 2: OCHOBBI MaTeMaTuye-
ckoro ananu3za, 2022. — 464 c. — Pexxum nmocryna: https://e.lanbook.com/book/189424.
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8. ®uxrtenromnsi] [.M. OcHOBBI MaTEeMaTUYECKOTO aHANN3a: YICOHUK JJIsl BY30B: B 2 4acTsX /
I''M. ®uxrtenronsil. — 14-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 1: OcHOBBI Ma-
Tematuyeckoro ananusa, 2022. — 444 c. — Pexxum nocryna: https://e.lanbook.com/book/184192.

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

8. Pecypchbl uHGOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTu «AHTEepHETY,
He00XO0UMBbIe IJISl 0CBOCHUS TUCHMUILINHBI

1. EnuHOE OKHO JOCTYyIa K Y4eOHO-METOAMYEeCKUM pa3padboTkam https://roypray.pd
2. DOBC «Jlanb» http://e.lanbook.com/
3. VYuusepcurerckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToauyeckne yKazaHus JJs 00y4aKOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

Y4eOHO-MeTOoMYeCKUE pa3paboTku nMmerorcs B HayuHoil OubinoTexe W 31€KTPOHHOW WH-
dbopmarmonno-odpazoBarensHoit cpene PI'BOY BO I0xHo-Ypanbckuit AY:

1. TunoBble pacueTsl MO TeMe «IJIEMEHTHI JUHEHHON U BEKTOPHOM anreOpbl»: METOaude-
CKHE yKa3aHUs JAJIsl CTYyJEHTOB OYHOW W 3a0uHOM dopM oOyuenus [HampaBienuit 35.03.06 Arpo-
unxenepusi, 13.03.02 Dnekrposnepreruka u anekrporexHuka, 19.03.02 [IpoaykTsl nutanus us
pacTuTenbHOro cbipbs, 23.03.03 Dkcmryaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAalluH M KOM-
IeKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE CpeAcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; IOxno-Ypanbckuit ['AY, UucTuTyT arpowxenepuu. —
YensOunck: HOxHo-Ypanbckuii I'AY, 2021.-65 c.— Pexum JlocTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumoBsle pacyeTsl 10 TeMe «OnpeaeTuTeNN, MaTPHIIBI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anrebpa, aHaJUTHYECKas TeOMETpHs» [DIEKTPOHHBIM pecypc]: MEeToA. ykas. Ul CTY-
NeHTOB O4HOU (opmbl 00yueHust [Hampasienuid: 35.03.06 Arpounkenepus, 13.03.02 Dnextpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chbipbs, 23.03.03
DKcIutyatalus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMIUIEKCOB, crneunanbHoctu 23.05.01
Haszemnble TpancnopTHo-TexHOsornueckue cpenactsal / coct. M.H. 3emckoBa; HOxHO-Ypanbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U31., 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 3a0uHOM popm oOyuenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
OnekTposHepreTuka U ekTporexHuka, 19.03.02 IIpoaykTel nMUTaHUsS U3 PACTUTEIBHOTO CBIPBA,
23.03.03 Okcmryaranus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUMH M KOMIUIEKCOB, CIIELIMAIbHOCTU
23.05.01 HazemHbIe TpaHCIOPTHO-TeXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpanbckuit ['AY, UactutyT arpounkenepun. — Yemsounck: HOxuHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHainu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue amis camo-
CTOATEIbHOW pabOThl CTYIEHTOB OYHOM M 3a04HOM (opM 00ydeHHS (HampaBiICHHUS MOJITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
HOxHOo-Y panbckuit Ay, 2017.-70 c. — Pexum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTuyecKuil aHanu3 QyHKIIUU OJTHOM Jeii-
CTBUTEILHOM MEPEMEHHON» [DNEeKTPOHHBIN pecypc]: METOI. yKa3. IJis CTYJAEHTOB OYHOW (DOpPMBI
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka M IEKTPOTEX-
Huka, 19.03.02 [IpoaykTel nUTaHUA U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 DkcmiyaTauus TpaHCHOPT-
HO-TEXHOJIOTMYECKUX MAIllMH M KOMIUIEKCOB, crnennainbHoctu 23.05.01 HasemHble TpaHCHOpTHO-
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texHosornueckue cpenacraal / coct. O.E. Axynuu ; FOxno-Ypansckuii 'AY, UncTUTYyT arponnxe-
Hepuu. — 3-¢ u3 ., uctp. u non. — Yensounck: KOxno-Ypansckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacuer o Teme «JluddepeHunanbHoe ucurcieHne pyHKIIUU OJTHON ACHCTBHU-
TEJNBHOM MEepeMEeHHON M €ro MPHIIOKEHHSD ISl CAMOCTOSTEILHONH PabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [ caMOCTOSTENbHOM PabOThI CTYIEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxke-
HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXEeHEPHH. —
YensaOuHCK: IOxHo0-Ypanbckuit I'Avy, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. Tunosble pacueTsl 1o TeMe «HTerpanbHOoe HcyncieHne QYHKIMU OJHOM JeiCTBUTENb-
HOM TIEPEeMEHHOI» /Il CaMOCTOSATEIBHONW padOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axkynny, M.H. Apxunoga; IOxHo-Ypansckuii ['AY, MHCTUTYT arpouHX eHe-
pun. — YenssOuHCK: HOxHO0-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsie pacuersl o Teme «JnuddepeHnmanbHoe ¥ UHTETPATbHOE UCUUCIICHUS (DYHK-
MU JBYX IMEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboTh
CTYJICHTOB OYHOH W 3a04HOU (opm oOyueHus (HampaBineHus mnoxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneunanpHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpommkeHepun. — Yensounck: HOxno-Ypansckuit 'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsabDy [DIEKTPOHHBIA pecypc]: METOMA. YKa3. IS CTY/ICH-
TOB O4HON Qopmbl 00yueHus [HampasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnexTposnHepre-
THKa U 3ekTpoTexHuka, 19.03.02 [IpoayKTsl nuTaHus U3 pacCTUTEILHOTO Chipbs, 23.03.03 Dkcruty-
aTalusi TPAHCIIOPTHO-TEXHOJOTUYECKMX MAIllMH U KOMIUIEKCOB, crienuaibHocTu 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.: O.E. Akymny, C.A. Cxpunka; FOxHO-
VYpanbckuit 'AY, VHCTUTYT arpoumHXeHepuu. —3-€ u3d., uchp. u jgon. — Yensbunck: FOxHo-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. uddepenunanbuble ypaBHEHHUS B IPUKIIAJIHBIX 3a/1a4ax [DIEKTPOHHBIN pecypc]: METOI.
yKa3. JUIsl CTYIGHTOB O4YHOM (popMbl 00yueHus [Hanpasnenuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUUECKUX MAIIUH U KOMIUIEKCOB, CIEIUATbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TEXHOJNOTUYeckue cpenctsa] / coct.. O.E. Akynuy,
C.A. Ckpunika, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DAEKTPOHHBIN pECypcC]: METO. yKas3.
JUIs CTYJEHTOB OuHOM (opmbl oOyueHus [HampasieHui: 35.03.06 Arpounxenepus, 13.03.02
OneKxTposHepreTuka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 OkcrmmyaTtanys TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIUaIbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTHYeckue cpenctBal / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepUn. — 2-€ U3/., HCIIpP. U JIOTL. —
YensOunck: IOxHO-Y panbckuit Ay, 2019. — 106 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TunoBsle pacyeTsl O TeMe «MaTemMaTudeckas CTaTUCTHKaY [ DIeKTpOHHBIN pecypc]: Me-
TOJ. YKa3. ISl CTy/ICHTOB O9HOU (popMmbl 00yuenust [Hanpasienuid: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka U 3eKTpoTexHuka, 19.03.02 IIpoaykTel mUTaHUSA U3 PACTUTENBHOIO
chIpbs, 23.03.03 Dkcmryaranusi TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUJIEKCOB, CIIEAAITb-
Hoctu 23.05.01 HazeMHBbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocT. M. H. Apxumnosa;
IOxnO-Ypansckuii 'AY, UHCTUTYT arponHx)eHepuu. — 4-¢ u3f., ucnp. 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 IIPH OCYILIEeCTBJICHUH 00pPa30BaTEJIbLHOI0
npouecca no AMCUUILVINHE, BKJIIYas NepevyeHb POrpaMMHOro odecnedeHusi 1 HHGopManu-
OHHBIX CIIPABOYHBIX CHCTEM

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

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

[Iporpammuoe obecnieuenue: MS Office, Windows.

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

Y4yeOHble ayAuTOpPUM VISl NPOBEJCHUS] 3aHATHH, NMPeAyCMOTPEHHBIX INPOrpamMMoOM,
OCHAIlleHHbIEe 000PY/10BAHUEM U TeXHUYECKMMU CPeACTBAMM O0yYeHHS.

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

IHomemeHnus 11l CAaMOCTOATEILHON PA00THI 00y4a0 M XCH
1. ITomernenue uist caMOCTOATEIbHOU paboThl ayauTopus Ne 303.
IlepeyeHb 000py10BaAHMSA U TEXHUYECKHX CPEICTB 00y4YeHUs

OOGopynoBaHHe HE TPEAYCMOTPEHO.
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IMPUJIOXKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MPOBEACHMS TIPOMEKYTOUYHOHN aTTeCTAINN
oOyyJaronuxcs
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COAEPKAHHUE

KomnieTeHIu 1 uX UHIUKATOPBI, (POPMUPYEMBIE B MPOIECCE OCBOCHHUS TUCIUTIITNHBI
[TokazaTenu, KpUTEPUM W IIKaJIa OLICHUBAHUS WHAMKATOPOB JOCTHIKEHUS CHOPMHUPO-
BaHHOCTH KOMIIETECHIIAH

TumnoBbie KOHTPOJIBHBIC 33aHUS U (MJIM) HHBIC MaTepUasIbl, HEOOXOIUMBIC JIJIsl OI[CHKH
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSATCILHOCTH, XapaKTEPUIYIOMINX CHOPMHU-
POBAaHHOCTH KOMITETEHIIUN B MPOIIECCE OCBOCHUS TUCIIMILIAHBI

MeTonudeckue MaTepuaibl, ONPEISISIIONINE TPOICAyPhl OICHUBAHMS 3HAHUH, yMe-
HUM, HaBBIKOB M (WJIM) ONBITa ACATEIBHOCTH, XapaKTEPU3YIOUIUX CHOPMUPOBAHHOCTH
KOMITCTEHIIU I

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

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHSITHH

4.1.2. OnieHrBaHNE HHIUBUAYATBHOTO 33/IJaHUS (TUITIOBOTO pacyeTa)
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1. KoMmneTeHUuM ¥ UX HHAUKATOPHLI, popMuUpYyeMble B IpoLiecce OCBOEHUS TUCHUILIMHBI

OIIK-1 CnocoGeH pemats TUIIOBBIE 3a7jaud IPOGECCUOHATIBHON JESTEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MAaTUYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTUI

®opmupyemsie 3YH Hanvenosasne
OIICHOYHBIX CPEJICTB
=N
Kox u HaumenoBanue nH- " E =
JTUKATOpa JOCTHKCHUS E 'é = Er
KOMIIETEHIHU 3HAHHS YMCHHUS HAaBBIKU > & % §
e 2 z E
&, <
=
N-1lomk-1 OO6yuarommiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIC TMOHSTHS | yMETh: HCIOJIb30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
KOHBI €CTECTBCHHOHAYYHBIX | U METOJBl MATEMATUKH JIJISl | TEMaTHYCCKUN anmapar | TOJb30BaHUS MaTeMaTude- | CKOM  3aHs-
JUCHUTIINH JJIS PEIICHUST | PeIIeHUs CTaHIAPTHBIX 3a- | JUIsSl PeIICHUs CTAHAAPTHBIX | CKOTO ammapara Jyis peiie- | THH.
CTaHJIAPTHBIX 33J1a4 B COOT- | a4 B COOTBETCTBHUU C | 33Jad B COOTBETCTBUHM C | HUS CTaHJIAPTHBIX 3aj1a4 B | 2. HauBU-
BETCTBUU C HAMIPABJICHHO- | HAIPaBIEHHOCTHIO Mpo- | HAPaBIEHHOCTHIO po- | COOTBETCTBUU C HaIpaB- nyanbHOE 3a-
CThIO MpodecCHOHANBHON | ()eCCHOHANIBHOM  JIeATeNb- | (DECCUOHATIBLHOM  JIESTeNb- |  JIGHHOCTBIO Mpodeccro- naHue (Tumo-
JEATeIIbHOCTH HOCTH - 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 CriocoOeH yd9acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIEAOBAHNUN B TPO(ECCHOHAILHOM IeATEIBHOCTH

HanmenoBanme
®opmupyemsie 3YH
OIICHOYHBIX CPEJICTB
=x
<
Kox  HauMeHOBaHuE WH- < 8 T w
) =
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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- BJIQJICTh. HABBIKAMU I10- | MpaKTHYe-
TaJbHBIX UCCICOBAHUSAX | OCHOBBI MATEMAaTHUKH HEOO- | MATHUYECKHIA anmapar Mpu | CTPOCHUS MaTEMATHYECKHUX | CKOM 3aHSs-
AJEKTPOOOOPYIOBAHUS U XOJIMMBIC JUISl y4aCTHS B YYACTHH B DKCTICPUMECH- MoJelell HEOOXOMUMBIX | THH.
CPEJICTB aBTOMATH3AINH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHUs B DKCIIEPH- 2. uanusu-

CJIEZIOBAHUSX JIEKTPO00O-
PYZAOBaHUSA U CPEJICTB aB-

TOMaTu3aluu - (51.0.09-V.2) HUS U CPEICTB aBTOMAaTH- | BOM pacuer).
(51.0.09-3.2) 3aIiH - 3.Tectupo-
(51.0.09-H.2) BaHUC

3J'IeKTp0060py,Z[OBaHI/I$I u
CpCACTB aBTOMATU3allu -

MEHTAaJIbHBIX UCCIIEIOBA-
HUSX AJIEKTPOOOOpYI0Ba-

AyaJbHOE 3a-
naHue (TUIO-

2. Tloka3aTeu, KpUTEPHH U IIKAJIA OLEHUBAHUS UHIMKATOPOB JA0CTUKEHUS KOMIIETEeHIIN I

N -1omk-1 Ucionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH ISl PEIICHHUS] CTAaHIapTHBIX 3a7a4 B COOTBETCTBUU C HAIPaBJICHHOCTHIO
npodeccroHaNbHOM e TENbHOCTH

ITokazaTenu oleHuU-

KpI/ITepI/II/I 1 IIKaJIa ONCHHUBAHUSA PE3YJILTATOB O6y‘leHI/I$I IO JUCIHMIIIIMHE

BaHus (Gopmupye-
Mble 3YH)

HenocraTounslil ypoBeHb

JlocTatouHsIil YpOBEHB

Cpennuii ypoBeHb

BeIcoknii ypoBeHb

b1.0.09-3.1

OO0yuaromuiicst He 3HaeT OC-
HOBHEIE ITOHATHS X METOIBI
MaTeMaTUuKu IJIsd peHIeHI/IH
CTaHJapPTHBIX 33/1a4 B COOT-
BETCTBUU C HAIPABJICHHO-

OOyuaromuiics crabo 3HaeT
OCHOBHBIE IIOHATHSA U METO-
bl MATEMATUKN IJIs1 peHIe-
HUS CTaHJAPTHBIX 33/1a4 B
COOTBECTCTBUH C HanpaBneH-

OOyuaromuiicsi ¢ He3HAYH-

TETHHBIMU OITUOKAMU H OT-
JIeTFHBIMH TIPOOETaMH 3HAET
OCHOBHBIE MTOHSTHUSI K METO/IbI

MAaTECMATUKHU JJI PCUHICHUA

Ob6yuaromuiics ¢ Tpedyemoit
CTETIEHbIO MOJHOTHI U TOYHO-
CTH 3HA€T OCHOBHBLIC ITIOHATH S
Y METOJIbl MaTEeMaTUKHU JJIS
pEIICHUA CTAHAAPTHBIX 3aaa4
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[Toka3zarenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

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

HenocraTouHslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBIO TPO(hEeCCUOHATTEHOU
JeSATEIbHOCTH

HOCTBIO MPOQECCHOHATBHON
JESATSIbHOCTH

CTaHJapTHBIX 3324 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 MaTeMaTHIECKUH
arrapar ajid pelcHus CTaH-
TAapTHBIX 3a]a4 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodecCHOHaIbHOM Jes-
TEJIBHOCTH

OO0yuatomuiics cinabo ymeeT
HCII0JIb30BAaTh MaTeMaTH4e-
CKMM anmapar Juisi peleHus
CTaHJapTHBIX 3a/1a4 B COOT-
BETCTBUU C HAIIPABJICHHO-
CTbIO NpoheccHoHaNIbHON
JESITENIbHOCTH

OOyuaromuiicsi ymeer uc-
HOJIb30BATh MATEMAaTHICCKHUH
anmapar JJis pelIeHns CTaH-
JapTHBIX 3a/1a4 B COOTBET-
CTBHH C HANPABICHHOCTHIO
npo(heCCHOHATIBHOMN e TeNb-
HOCTH

OOyyaromuiics ymeer uc-
H0JIb30BaTh MaTeMaTUIECKUH
amrmapar Juis peluieHus CTaH-
JapTHBIX 3a]a4 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodeccHoHaNbHON AeATEIb-
HOCTH

b1.0.09-H.1

OO0yyaromuiics He BiaeeT
HaBbIKaMHU UCITIOJIB30BaHUA
MaTEeMaTHYECKOTO armnapara
AJIg pCIICHUA CTAaHAAPTHBIX
3a/la4 B COOTBETCTBUU C
HaIpaBJIECHHOCTHIO TTpodec-
CHOHAJIbHOU JesITeNNbHOCTH

OO6yuaromuiics cinabo Bia-
JIeeT HaBbIKAMH UCITOJIb30-
BaHHUS MaTEMATUYECKOTO aIl-
napara Jyis pelieHus CTaH-
JIAPTHBIX 33]1a4 B COOTBET-
CTBUU C HAIIPaBJICHHOCTHIO
npogeccuoHaNbHOU 1es-
TEJILHOCTH

OOyuaromuiics ¢ HeOONbIIN-
MU 3aTPYAHCHUSIMH BIIAJCET
HaBBIKAMH HCIIOJIb30BaHMS
MaTEeMaTHYECKOTO arrmapara
JUTSL pEIICHUS CTaHAAPTHBIX
3a7a4 B COOTBETCTBHH C
HAIPaBIEHHOCTHIO MPOdeccH-
OHAJILHOU NEITEILHOCTU

OO6yuaromuiics cBOOOIHO
BJIaJIE€T HABBIKAMHU HCIIOJIB30-
BaHHUS MaTEMaTUYECKOTO aIl-
napara Jis peiieHus CTaH-
JApTHBIX 337]a4 B COOTBET-
CTBUH C HaIIPABJICHHOCTHIO
pohecCuOHATBHON e TeNb-
HOCTH

N-1omk-s YUacTByeT B SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUAX MO UCIIBITAHUIO CEIbCKOXO035IMCTBEHHON TEXHUKU

ITokazaTenu oreHn-
BaHus (Popmupye-
Mbie 3YH)

Kpurepuu u mkasa olleHUBaHUs Pe3yJbTaTOB 00YUYEHMs 10 JUCHUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

OOyyaromuiicst He 3HaeT
dbyHIaMEHTATBHBIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMbIC
JUTSL Y9aCTHUS B OKCTICPUMEH-

TaJIbHBIX HCCIICIOBAHUX

AIIEKTPOOOOPYIOBAHUS 1

OO6yyaromumiics c1abo 3HaeT
dbyHIaMEHTATHHBIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMBIC
JUTSL y4acTHs B 9KCIIEPHMEH-
TaJIbHBIX MCCJICIOBAHUAX
AIEKTPOOOOPYIOBAHUS 1

OOyuaromuiics ¢ He3HAYH-

TEJIbHBIMU OITHOKAMHU M OT-
JICNIbHBIMU TIPOOETaMu 3HACT
(dbyHIaMEHTATBHBIE OCHOBBI

MaTeMaTUKH HEOOXOTUMbIE

JUTSL y4acTUs B OKCIIEPHMEH-

OOyuarommiicsi ¢ TpeOyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHO-
CTH 3HAeT (PyHIaMECHTAIbHbIC
OCHOBBI MAaTEMAaTHUKH HEO0XO-
JMMBIE JUTS y4acTHsl B DKCIIe-
PUMCHTAJIBHBIX UCCIICAOBAHN-
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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

JlocTato4yHbli YpOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CpCACTB aBTOMATU3allun

CpCACTB aBTOMATU3allun

TaJbHBIX UCCIEIOBAHUSAX
AIIEKTPOOOOPYIOBAHUS U
CpEeJICTB aBTOMATH3allUU

SIX DJIEKTPOOOOPYAOBAHUS U
CPEIICTB aBTOMATH3AIUH

b1.0.09-Y .2

OOyuarommuiicss He yMmeeT
MPUMEHSTh MaTEMaTUICCKHIA
amrmapar mpH y4acTUHU B 9KC-
MIEPUMCHTAIBLHBIX HCCIIEI0-
BaHUX AIIEKTPOOOOPYI0Ba-
HUS ¥ CPEJCTB aBTOMAaTH3a-

U1

OOyuarommiics ciiabo ymeer

MPUMEHSTh MaTEMaTHICCKHMA

anrmapar MmpH y4acTUHU B 9KC-

MIEPUMEHTAIBHBIX HCCIIE0-

BaHUSX AJIEKTPOOOOPYI0Ba-

HUS U CPEJICTB aBTOMATH3a-~
1IUU

OO0yuaromuiicst yMeeT npume-
HATH MaTEeMaTHYECKUH amra-
paT Mpu y4acTHH B SKCIIEpPU-
MEHTaJIbHBIX UCCIEAOBAHUSIX
AIEKTPOOOOPYIOBAHUS U
CPEIICTB aBTOMATH3ALIUH

OOyuaromuiicsi yMeeT npume-
HATb MAaTEMAaTHUYECKUH ammna-
paT Nnpu y4acTUH B SKCIIEPH-
MEHTaJIbHBIX UCCIIEIOBAHUIX
AIEKTPOOOOPYIOBaAHUS U
CPEIICTB aBTOMATH3aLIUH

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT
HaBBIKAMU TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJIEIICH He-
00XOMMBIX JIJISl Y4acTHs B
OKCIICPUMCHTAJIBHBIX UCCIIC-
JIOBAHMSIX AJIEKTPOOOOPYI0-
BaHUSA U CPCACTB aBTOMATHU-
3a1uu

OOyuatonmiics ciabo Bia-
JIeeT HaBBbIKaMU ITIOCTPOCHUS
MaTeMaTUYECKUX MOJENEN
HEOOXOUMBIX JUISl YUaCTHsI
B OKCIICPUMEHTAJIbHBIX HC-
CIIETOBAHMSIX IIEKTPO00O-
PYJOBaHUS ¥ CPEJCTB aBTO-
MaTH3aIH1

OO6yuaromuiicsi ¢ HeOOIbIIIH-
MHU 3aTPYJHCHUSMU BJIJCET
HaBbIKaMHU IMOCTPOCHUA MAaTC-
MaTHYECKHX MOJelei HeoO-
XOJUMBIX JIA y4aCTHs B 5KC-
NepPUMEHTaIbHBIX HCCIIeI0Ba-
HUSX 3JIEKTPO0OOpYA0BaHUS U
CPEJICTB aBTOMATH3AIIUU

OOGyuatromuiicsi cBOOOTHO
BJIaJICCT HABBIKAMHU TIOCTPOE-
HHUS MaTEMAaTHUUYCCKUX MOJC-
JIei HEOOXOIUMBIX JUTsI y4a-
CTHA B SKCIICPUMCHTAJIbHBIX
UCCIIEJIOBAHUSIX AJIEKTPO0OO-

PYZOBaHUS U CPELCTB aBTOMA-
THU3AIUH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHM A, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH, XapaKTepHU3yrmmx cpopmupo-
BAHHOCTh KOMIIETEHIIHI1 B Npo1ecce 0CBOCHUS JUCIHIJIMHBI

TumoBsie KOHTPOJBHBIE 33/1aHUSI U MaTEPHUAJIbl, HEOOXOIUMBIE JIJIsl OLCHKH 3HAHUN, yMEHHI
U HaBBIKOB, COJiepkKaTcs B y4eOHO-METOJMUECKUX pa3paboTKax, IPUBEICHHBIX HUXKE.

1. TumoBble pacyeTsl O TeMe «IJIEMEHTHI TUHEHHONW U BEKTOPHOU anreOph»: METOANYC-
CKHME€ yKa3aHWsl sl CTYJICHTOB OYHOM W 3a04HOM (popm oOyuenus [Hampabienuit 35.03.06 Arpo-
unxenepus, 13.03.02 Dnekrtposnepreruka u anekrporexHuka, 19.03.02 [IpoaykTsl nuranus us
pacTuTeNbHOTO ChIpbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOM-
IeKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKHE CpeACTBa] / cocTa-
Butenu: Axynud O.E., BaxenoBa C.B.; FOxno-Ypanbckuit 'AY, UHCTUTYT arpowkeHepuu. —
YensOunck: HOxHO-Y panbckuit I'AY, 2021.—-65 c.— Pexum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacdersl 0 TeMe «OnpeaenTuTen, MaTPHIIbI, CHCTEMBI JIMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYECKas TeOMETpHs» [DIEKTPOHHBIM pecypc]: MeToA. ykas. Ul CTY-
JIEHTOB O4YHOU (opmbl 0OyueHus [Hampasinenuid: 35.03.06 Arpowmmxenepusi, 13.03.02 Dnextpo-
SHEpreTuka u 31eKkTpoTexHuka, 19.03.02 ITpoaykTel NUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIutyatanus TPaHCIOPTHO-TEXHOJOTHYECKUX MAlIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
Haszemnble TpaHcnopTHo-TexHosorudeckue cpenactsal / coct. M.H. 3emckoBa; KOxHo-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U31., Ucrp. U gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs s
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U uekTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTENBHOIO ChIPbS,
23.03.03 DOkcruryaTanus TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB, CHEUATbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKH aHanu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue ais camo-
CTOATEIbHOW pabOThl CTYIEHTOB OYHOM M 3a04HON (hopMm 0OyueHHs (HampaBiIeHHs] MOATOTOBKU
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 ap.]; FOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKU aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHOM MEpPEeMEHHOI» [DIIEKTPOHHBIN pecypc]: METOH. yKa3. JJsl CTYIEHTOB OYHON (hopMmbl
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 IEKTPOTEX-
Huka, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH ¥ KOMIUIEKCOB, cnennansHoct 23.05.01 Hasemnsle TpaHcnopTHO-
texHonorunueckue cpeactral / coct. O.E. Axynuu ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «luddepenunansnoe ucuncienue GyHKIUN OTHOW AeHCTBU-
TEITFHON TIEPEMEHHON M €Tr0 MPUIIOKEHUS» JUIsl CAMOCTOSTEIIbHON Pa0bOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [A7s caMOoCTOosATeNbHONU paboThI CTY/I€HTOB OYHBIX (akyinbTreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouH)eHepuu. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «MHTerpaabHOE UCUYHCICHUE (PYHKLIUU OJHON AEHCTBUTEb-
HOUM TMIEPEMEHHOW» JIJISI CAaMOCTOSTEILHON pabOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypansckuiit 'AY, UHcTUTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-
MU JIBYX TMEPEMEHHBIX» [DIEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 CaMOCTOSTEIHHOM PabOThI
CTYJCHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 10 TeMe «PsapDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. Ui CTY/ICH-
TOB OYHOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 3eKTpoTexHuka, 19.03.02 [IpoaykTsl MUTaHUS U3 paCTUTEIBHOIO Chipbsd, 23.03.03 Dxcmy-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMILIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-¢ u34., ucnp. u jgom. — Yemxsobunck: HOxHo-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
10. Juddepennuanbubie ypaBHEHUS B MPUKJIAAHBIX 3a/1a4ax [DIEKTPOHHBINA pecypc]: METO/I.
yKa3. ISl CTYJICHTOB O4HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel NMUTaHUsS U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTaius TPAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUId CTYIEHTOB OuHOM (opmbl 0OyueHus [HampasieHuil: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPB,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TEXHONOTHYeckue cpeactsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
12. TumnoBsie pacueTsl o Teme «MaTemaTrueckas CTaTUCTHKA» [ DNEKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYAEHTOB O4HOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka u 3eKTporexHuka, 19.03.02 ITpoaykTsl nUTaHUSA U3 PACTUTENBHOIO
ceipbi, 23.03.03 DkcmtyaTaiust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpounxenepun. — 4-e us., ucnp. u gom. — Yensounck: FOx-
HO-YpalbCKuil Ay, 2018.-72 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

4. MeToaM4ecKkre MaTepuaJbl, onpeae/siomue Npoueaypbl OeHUBAHUS 3HAHMIA, YMEHMIA,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPaKTEePHU3YIOIIMX
c()OpMHPOBAHHOCTH KOMIIETECHIIHIA

B nanHOM paznene METOAMYECKUE MaTepuaibl, ONPEACIAIONINE MPOLEAYyPbl OLIEHUBAHUS
3HAHWUW, YMEHUH, HaBBIKOB U (WJIM) OMBITA ACSITEIbHOCTH, MO AUCHUIUIMHE «MaremaTukay, npuse-
JI€HBbl IPUMEHUTEIIBHO K KaXKJIOMY U3 UCIOJIb3YEMBIX BHUJOB TEKYILETO KOHTPOJSA yCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTali 00yJaromuxcsl.
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4.1. OueHo4YHbIe CPEACTBA /sl MPOBEIEHUS TEKYIero KOHTPOJIsl YCIIeBAeMOCTH B

npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHSATHH HCIOIB3YETCs JUIsl OLEHKHU KauyecTBa OCBOEHHUS 00ydaro-
IIMMCS OCHOBHOHM IpodecCHOHaIbHON 00pa30BaTebHONW MPOrpaMMbl 0 OTJCIBHBIM BOIPOCAM U
TeMaM JUCHUIUIMHBL. TeMbl U IIaHbl 3aHATHH (CM. MeToApa3paboTKu II. 3) 3apaHee COOOIIal0TCs
oOyyaromumcsi. OTBET OLEHUBAETCS OLEHKOW «OTIIMYHO», «XOPOII0Y», «yAOBICTBOPUTEIHLHOY» WU
«HEY/IOBJICTBOPUTEIILHO.

O11eHOYHBIE CpE€ACTBa

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaibl, HEOO-

Ko n nHaumenoBaunue

Ne | xonumple JUIsl OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (WJIM) ONBITA | HHIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTePU3YIONINX CPOPMHUPOBAHHOCTh KOMIICTCH- TEHIUU
I[UI B MPOIIECCEe OCBOCHUS JUCIUILTUHBI

1. | 1. Boruncauth 00BEM TpeyrosibHOM NUPAMHU/IBI C BEPLIMHAMU B TOY- NA-1onk-1
kax A, B, C, D u HaiiTu AnuHy BBICOTHI, OMYIIEHHON U3 BepinHbl D | Mcnonb3yeTr OCHOBHBIE
na rpaib ABC, ecin A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI €CTECTBEHHO-
2. HampspkeHue Ha KJIeMMax AJIEKTPUYECKOW IIeTH, PaBHOE MEPBO- | HAYYHBIX JUCLUILIINH
HAYaJILHO HYJII0, PABHOMEPHO BO3pPACTAeT; OJHOBPEMEHHO B IICMb | JUISl PEIICHUS CTaH-
BBOJMTCSI CONPOTHUBIICHUE, MPOMOPIMOHAIBHOE KBaJpaTy BPEMEHH | JapTHBIX 3a7a4 B COOT-
¢ kodddunueHToM mnponopuuoHabHOCTH 1 OM/MuH. IlepBoHa- | BETCTBHHM C HANpaB-
yanpHOe conpoTunieHue 1enu 4 Om. B kakoif MOMEHT BpeMeHU TOK | JIGHHOCTbIO Mpodeccu-
B LIETIM HAUOOJIBIIIHIA? OHAJILHOM JEATEIIbHO-

CTH
2. | 1. B )KHBOTHOBOTYECKOM KOMILIEKCE JJII KPYITHOT'O POraToro CKOTa N-1omnk-s

IpHU pa3gadv KOPMOB paboOTalOT /Ba TpaHcnopTepa. [Ipennonoxum,
YTO BEPOSITHOCTh O€30TKAa3HOM PabOThI B TEUEHUE 3UMHHUX MECSIIEB
Kaxoro u3 Hux pasHa 0,9. Tpancnoprepsl paboTaOT Mpu nojgayue
ANEKTPOIHEPrUM HE3aBUCUMO. HaliTh BEpOSITHOCTH TOrO, YTO B Te-
YeHUe 3MMHEro BpeMeHHu OyayT pabdoraTh: 1) XoTs ObI OMH TpaHC-
nopTep; 2) TOJIBKO OJUH TPAHCIIOPTED.

2. CpenHsis ypokalfHOCTh HIIEHUIBI (B IIEHTHepax ¢ | rekrapa) B
XO034UCTBE 00JIaCTU SIBISIETCS HOPMAJIBHO paCHpeiesIeHHON CIy-
YaifHOM BEJIMYMHON CO CPENHMM 3HadeHHEM 23 Il U AUCIEpPCUEH
1,21 . KakoBa BEpOSATHOCTH TOTO, YTO Ha 3 CIy4ailHBIM 00pa3oM
0TOOpaHHBIX yyacTKax ypoxaiHocTb Oyner He MeHee 25 11? Cocra-
BUThH (DYHKIUIO IJIOTHOCTH.

VYdacTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUAX IEKTPOOOOPY-
JIOBAHHUS U CPENICTB aB-
TOMAaTHU3AIUH

Kputepun onenuBanusi orera (Tabi.) JOBOASATCS 10 CBEACHUS OOYyYarOIIMXCS B Hayalle 3a-
HATHH. O1ieHKa 00BsIBIAETCS 00Y4aroLIeMyCsl HETIOCPEICTBEHHO T0CIIE OTBETA.

IIkana Kpurepun onenuBanuns
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-

- Marepual M3JI0KEeH I'PpaMOTHO, B OIPEAENIEHHON JIOTUYECKON mocie-
JIOBaTe€bHOCTH, TOYHO UCTIONIB3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHHUE WIUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOH-
KpETHBIMU [TPUMEpPaMU, IPUMEHSATh UX B HOBOW CUTYallHH;

- IPOJIEMOHCTPUPOBAHO YMEHHE pelliaTh MPUKIIAIHbIE 3a0a4H;
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Hkana Kpurepun oueHuBanust

- IPOJIEMOHCTPHPOBaHa CPOPMHUPOBAHHOCTh U YCTONYMBOCTh 3HAHMUIA,
YMEHUM Y HABBIKOB;

- MOTYT OBITh JIONYIIEHBI O/IHA-IBE HETOYHOCTU MPHU OCBEIICHUU BTO-
POCTETIEHHBIX BOIPOCOB.

Oruenka 4
(xoporo)

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

- B YCBOCHHMH y4e0OHOIO Marepuasa JOMYIICHb HeOOIbIIHE MPOOebl,
HE MCKA3MBIIHUE COICPIKAHNE OTBETA,;

- B pCHICHUHU NMPUKIIAAHBIX 3aJ4a4 JOMYIICHbI HC3HAYUTCIIbHBIC HETOYHO-
CTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- HETOJIHO WJIM HEMOCJEA0BATEIbHO PACKPBITO COAEPKAHUE Marepuara,
HO TMOKa3aHo oOuiee MOHMMaHHE BOINPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOYHBIE I TAJIbHEHIIErO YCBOCHHS MaTepuaa;

- UMEJIUCh 3aTPYJHEHUS WIH JAOMYIIEHBI OMIMOKK B ONpPEEIIEHUH MOHS-
THM, UCHOJIb30BAHUM TEPMHUHOJIOTMH, B NMPUMEHEHUH MaTeMaTHYeCKUX
METOZOB PELICHUs MPUKIAAHBIX 3a/1a4, UCIIPABICHHbIE [10CIIE€ HECKOJIb-
KUX HaBOASIIUX BOIIPOCOB;

- IIPY HEIOJIHOM 3HAaHUM TEOPETUYECKOI0 Marepualia BbIABICHA HEIO-
cTaTo4yHasi c()OPMUPOBAHHOCTh YMEHUM W HABBIKOB, OOyJarouiuics He
MOJKET MEPEHOCHUTH 3HAHUS B HOBBIE MTPOOJIEMHBIE CUTYAIUH.

Ouenka 2
(HEey/IOBJIETBOPUTEINIBLHO)

- 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
TEPMHUHOJIOTUH, B MPHUMEHEHUN MaTeMaTHYECKHX METOIOB IPH pelie-
HUM TIPUKIJIAJHBIX 33/1a4, KOTOphIe HE UCIIPABJICHBI MOCIE HECKOIBKHX
HaBOJAIIMX BOIIPOCOB.

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

WupuBuayanbHOe 3aqaHue (Janee TUIOBOW pacdeT) MCIOJb3yeTcs A OLEHKH KauecTBa
OCBOEHUSI 00y4YaroIIMMCS OCHOBHOM MpogdeccnoHanbHOM 00pa3oBaTeabHOW MporpamMMmbl MO OT-
JeTbHBIM TeMaM AMCLUUIUIMHBL. BapuaHT 3aaHus A KaX10ro 00y4aroerocs onpeaensercs B co-
OTBETCTBUHU C MOPSAIKOBBIM HOMEPOM B KypHaiie rpymnmnbl. CopepikaHue 3a/laHuil THUIOBBIX pacye-
TOB NMPUBOJUTCS B METOANYECKHX YKazaHusX (1. 3 POC).

O1neHOYHBIE CpesICTBA

Tunosble KOHTPOJbHBIE 3a/laHus U (MJIM) UHbIE MaTepHalibl, HEOO-
Ne | xomumeble U1l OLEHKH 3HAHWN, YMEHH, HaBBIKOB U (MJIM) OIBITA

Kox n HaumeHoBanue
WHJIMKATOpa KOMIIEe-

JESATENBHOCTH, XapaKTePH3YIOmMHX CHOPMHUPOBAHHOCTh KOMIICTCH- TEHLIUN
1Ml B IIPOIIECCE OCBOCHHS IMCIUTUTHHBI
1 NJ-1omk-1

1. Jlausr Tpu cunsl F1, F2, F3, npunoxennsie B Touke A. Onpe-
JIENIUTh BEIMYUHY ¥ HAIPABJISIONINE KOCHHYCHl MOMEHTA PaBHOJEH-
CTBYIOIIIEH 3THX CHJI OTHOCHUTEIHHO TOYKH B, ecnm F = {3; 1 2},
F,={-4,-2,-5}, F, =511}, A(-8,-4,-2), B(-6;-2,—4).

2. CornacHo 3akoHy HBIOTOHA, CKOPOCTH OXJIAKIEHMs Tela IIPo-
HOPIMOHAIBFHA Pa3HOCTH TEMIIEPATYp Tela M OKPYKAIOWIEH CPEIbl.

H3BecTHO, uTO B TeueHHE 20 MMH. TEIIO OXJIAXKJAeTCS OT 100° no
60°. Yepes CKOJIBKO BPEMEHH ¢ MOMEHTA Hadayia OXJIAKICHUS TEM-

Hcnonb3yeT oOCHOBHbBIE
3aKOHEI €CTECTBEHHO-
HAYYHBIX JUCIUILIIUH

JUISL pEIIeHUs CTaH-

JMApTHBIX 33]1a4 B COOT-

BETCTBUU C HAIPaB-

JICHHOCTBIO TIpodheccu-

OHAJILHOU JIEITEIHHO-
CTHU
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JESITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

1. XXupHocTh MOOKa B x03sicTBax obsactu (%) ecTh HOPMAIBHO
pacrpeziefieHHas cllydaiiHas BelMunHa X ¢ MaTeMaTHYECKUM OXKHU-
JaHueM, paBHbIM 3,2%, U CpeAHEKBAIPATUYECKUM OTKJIOHEHUEM,
paBHbIM 0,15%. HaliTu ¢yHKIMIO TIIOTHOCTU. BRIUMCINTE BEpoOAT-
HOCTb TOTO, 4TO B 2 U3 4 HayJady B3sATHIX MPOOaX KUPHOCTH MOJIO-
ka Oyzaet He MeHee 3%.

2. VzamepeH xapakTepHsbIid pazmep X aetasei, o0OpabaTsiBaeMbIX 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 [3,93 ]394 |3,64 |400 |3,95
4,05 |4,10 (4,11 |4,15 |4,20 |414 |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. BbruuciauM OLeHKH MaTeMaTH4eCKOTro OKUJaHUs U TUCTIEPCUH.
3. IloctpouM rucTOrpaMMy OTHOCUTENIBHBIX YacTOT, YCTAHOBUB
CTaTHUCTUYECKUN (AIMIUPUUYECKUIN) 3aKOH pACIpeNeeHHs] U 3amlu-
meM ero ¢yHkiuio miotHoctr. C momonsio kpurepns x° (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COIVIACHU SMIIMPHUUYECKOI0 3aKOHa pac-
IIPEJIEICHNs] CIIy4aliHOM BEIMYMHBI X ¢ HOpMaJIbHBIM 3aKOHOM pac-
npenenenus (3akoHoM [aycca), cenarb BHIBOI.

4. IlocTpouTh KpHUBYIO HOPMAJIBHOIO pacHpeesieHus, NMPUHIB 3a
napaMeTpbl KpUBOM HalJIeHHbIE OLIEHKH MaTeMaTH4YeCKOIo OKHJa-
HUS U TUCIIEPCUH.

5. BpluucauTh JOBEPUTENBHBI HWHTEPBAN I MATEMaTH4YECKOTO
OKHMJAHUS U TUCIEPCUH.

W-1lonks
Y4acTByeT B dKCIIEpHU-
MCHTAJIBHBIX UCCJICIO-
BAHHSX DIIEKTPOOGOPY-
JOBAHUSA U CpeI[CTB aB-

TOMAaTH3aIHH

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

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

noxenus (6-8 3amanmii).

. Heonpenenennsiii unterpan (6-8 3axanuii).

. Onpenenurenn. Matpunbl. CHCTEMBI IMHEHHBIX aNTeOpanveckux ypaBHeHUH (4-6 3amaHmii).
. Bekropnas anre6pa (3-4 3amanus).

. BBenenue B MaTeMmaTHueckuil aHanu3 (QyHKIMM OJHOW JI€HCTBUTENBbHOW mnepeMeHHOU (4-

. Auddepenunansioe ucurcaeHne GyHKIUN OHON JIEHCTBUTEIBHON EPEMEHHOM U ero mpu-
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Omnpenenennblii uaTerpan (4-6 3amanuii).

Juddepennmanbaoe ucurcienne GyHKIUU ABYX epeMeHHBIX (3-4 3a1anusi).
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.
TpeboBaHust py BBINOJIHEHUU TUIIOBOTO pacyeTa:
— YCJIOBME KaX/10H 3a/ladi BKJIEUBAETCS B TETPAJb B [IEYATHOM BHUJE WIN MUILIETCS OT PYKU pa3-
OOPUYKBBIM TOYEPKOM;
— TPHUBOJUTCA TMOJHOE U 0OOCHOBAaHHOE PEIICHHE C HEOOXOAUMBIMU MOSICHEHUSIMH, BBIYHCICHH-
SIMU U PacUETaMU;
— TIOCJIe PEIICHUS 3alHiChIBACTCS OTBET;
— TpadudecKue MOCTPOSHUS BBIMOIHIIOTCS KapaHIallioM;
— TEKCT pelIeHUs BCceX 3ajay J0JDKEH ObITh B TUCbMEHHOM BUJIE,
— 171 OTMETOK M 3aMEeYaHui MperoaaBarens J0JDKHBI ObITh OCTaBIIEHBI 1o (3—4 cm).
TunoBoit pacueT caaercs 10 yKa3aHHOTO MpernojaBaTeseM CpoKa U MPUHUMAETCS Ha MPOBep-
Ky TOJIBKO B TOM CITy4ae, €CJIi yIOBJIETBOpseT TpeboBaHmsM K oopmienuto. Pabora nHan ommbka-
MU BBITOJHIETCS B 3TOM e TeTPaau U CAACTCS AJIs MOBTOPHOU MPOBEPKHU.
[IpenogaBaTens MOKET Ha3HAYUTh 110 CBOEMY YCMOTPEHMIO 3aIIUTY TUIIOBOTO PacyeTra, Bbl-
MIOJIHEHHOTO 00YYarOIIMMCS.
ConeprxkaHue TUIIOBOTO pacueTa U KPUTEpUM OIIEHKHU OTBeTa (TadJl.) JOBOJSATCSA O CBEICHUS
o0yuJaroIerocs: CoriacHo rpaduKy BHIMOTHEHHS B HaYane ceMecTpa. TUIIOBOI pacueT OlleHUBAETCs
IIpernojaBaTesieM OLIEHKON «3auTEeHOY, «HE 3a4TEHO» U PE3yJbTaT OOBSIBISACTCS Ha 3aHITHH.

IlIxkana Kpurtepun onennBanus

OI_IGHKa GBauYTCHO» - pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

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

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

O1eHKa «HE 3a4TECHO» - paboTa BBIMIOJIHEHA HE B MIOJTHOM 00BEME;

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUUECKUX 3HAHHI;

- IOTYIIEHBI TPyOble OMHMOKN B MPUMEHEHUH alTOPUTMOB MaTeMaTH-
YECKUX METOJOB PEIICHUS 3a1a4.

4.1.3. TectupoBanue

TecTupoBaHWe HCIONIB3YETCS IS OIIEHKM KadecTBa OCBOCHHUsS OOYJaroluMCs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHON MPOrpaMMBI MO OTACIBHBIM TeMaM WM pa3jeliaM AHUCIIU-
muHBL. TecT mpencTaBiseT cOo00M KOMIUIEKC CTaHJAAPTU3UPOBAHHBIX 3aJaHUN, MO3BOJISTFOIIHI
YIIPOCTUTH TPOLEAYPY M3MEpPEHUsl 3HAHUU M yMeHui oOywaroruxcs. OOyJaromuMcs BBIAAIOTCS
TECTOBBIC 3a/1aHKs ¢ (OPMYITUPOBKON BOIIPOCOB U MPEIOKEHNEM BbIOpATh OJIMH MPABWIBHBINA OT-
BET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-

Ko n nHaumenoBaunue

Ne | XomuMBle IUIS OLGHKH 3HAHMiA, yMEHHil, HABBIKOB M (MJIM) ONBITA | HMHIMKATOPA KOMIIE-
JEATENbHOCTH, XapaKTepH3yIOMKUX chOPMHUPOBAHHOCTh KOMIIETEH- TEHLUN
Ui B IPOIECCE OCBOCHHS AUCIUILINHBI

1 1-» 3 W-1lonk1

1. Marpuua B [ 4 2) BBIPOK/ICHA IIPH A PABHOM. ..
a)-5;0)3;8)4;r)5.
1 5
2. Onpenenurens Do —3 10
a)-2;0)0;B) 1;T1) 2.
3. JIaHbI BEKTOPEI a= (5; 4; 2) u b= (3; -1 7) , TOrJa UX BEK-
TOPHOE IIPOM3BEICHNE UMEET BUJL. ..
a) 261 —41] — 7K ; 6) 151 —4] +14k ;
B) —30i +29] +17k ; )30i —29j —17k .

4. HopManbHBI BEKTOp IUIOCKOCTH X + 2y +2-15=0 umeer

paBeH 0, eciiu o paBeH. ..

KOOPpAHWHATHI. ..

a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
Iime2 +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, rue X(t) xoopmmHaTa TOUKH B MOMEHT Bpe-

menH t. Torna yckopeHue TOUYKM B MOMEHT BpeMeHM Ipu t=2 paB-
HO...

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

7. lausl xommuekcusie uncna Z, =5—31 n Z,=4—1. Torma
22, — 42, pasHo...
a) 6—5i:0) —-6—10i:8) —6—2i:T) 26—10i-

/a
4
8. OnpeneneHHbI HHTETPAT J‘Sin7 xcx PaBeH. ..

_z
4
a) —;0) 27;8)0; 1) oo
9 -8
9. ITycth S= IdX I f (X, Y)dy Torma obmacte D, miomans KOTO-
7 -10
PO BBIpaXKaeTCsl JAHHBIM WHTETPAIIOM, HIMEET BHU/I. ..

a) NPSAMOYT0JIBHUK, Y KOTOPOI0 BCe CTOPOHbI PABHBI;
0) IpSIMOYTOJILHUK; B) TPEYTOJIbHUK;

Hcnonb3yeT oOCHOBHBIC
3aKOHBI €CTECTBEHHO-
HayYHBIX TUCIHMILINH

JUISL pEILICHUs CTaH-

JApTHBIX 33J1a4 B COOT-

BCTCTBUH C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-

Ko n nHaumenoBaunue

No | xoauMmble aJ1s1 OLIEHKM 3HAHWM, YMEHHI, HABHIKOB M (MJIM) ONbBITA | WHIMKATOPa KOMIIE-
JESITEIbHOCTH, XapaKTEePU3YIOMHUX C(HOPMUPOBAHHOCTH KOMITETECH- TCHIIUH
IMii B POIECCe OCBOCHMUS TUCIIMIUINHBI
I') OKPY’KHOCTb C PaZIAycoM /2 .
10. Jlano nuddepennmansroe ypapuenue Y =X+Yy, Y(0)=1.
Torna mepBbie TpH 4WieHA PA3IOKEHHs €0 PELICHUs B CTCIIEHHON
PsIT MIMEIOT BH]T ...
2. 2. 6. 2,3
a) 1+x+x%; 6) -1+x+x°; B) 1+x+x"; 1) 1+x+x"+x°.
2. | 1. Onepanwmeii Hax MHOXKECTBAMU A U B, pe3ynbTaT KOTOPOU 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
otoOpaHbl Tpu netanu. Torna BeposATHOCTh TOTO, YTO CPEAU OTO-
OpaHHBIX JeTajeil HeT OpaKOBaHHBIX, PaBHA ...

7 1 7 1
) 44:0) 578 150 -

3. B mepBoii ypue 1 wepHsbiii u 9 Genbix mapos. Bo BTopoii 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. OyHKIUSA pacrpeeseHns BEepOsITHOCTENH AUCKPETHOM cirydaifHON
(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. HenpepsIBHas ciiyuaiiHas BeIMUUHA X 331aHa IUIOTHOCTBIO pac-
(r-113°
1 —_

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

Fx)=1

MAaTeMaTU4YECKOE OKHUIAHUE ATOM HOPMAIbHO paciupeaea€HHON
CIIy4allHOM BEJIUYMHBI PABHO ...

a) 11; 6) 10; B) 100; r) 200.
6. [luckperHas cinyvaifHas BennyrHa X 3a/1aHa 3aKOHOM pacripesie-
JICHUSI BEPOATHOCTEH. 3HAUEHUS a U D paBHEI ...

VYyacTByeT B 3KCHepH-
MEHTaJIbHBIX UCCIIEI0-
BaHUAX IEKTPOOOOPY-
JIOBAaHUS U CPEICTB aB-
TOMAaTHU3AINH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS AUCIMIIINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

X1 |3|5]6
p101|a|b|03
a)a=03,b=01;6)a=0,3, b=0,2;
5)a=0,6,b=06;r)a=04,b=0,2.
7. VI3 reHepaIbHOM COBOKYITHOCTH M3BJIeU€Ha BEIOOPKa 00beMa
n=50:

=

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

Torma Ns paBeH. ..

a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneno 5 uamepenuii (0e3 CHCTEMATHIECKUX OIIMOO0K) 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 pesynbTare u3MepeHuil HEKOTOPOH (PU3MUECKON BETMYMHBI O/1-
HUM Ipubopom (6e3 cucTeMaTHYeCKUX OMMUOO0K) MOIYUYEHBI CIeay-
fomue pe3ynbtarsl (B MM): 11, 14, 14. Torna HecMenieHHas! OIICHKA
JTUCIIEPCUU U3MEPEHHI paBHa. ..

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

P

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

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

, TO KOH-

ITo pe3ynbraTam Tecta oOyyaromeMycs BBICTaBIISETCS OLIEHKA «OTIUYHOY», «XOPOLIOY», «yJ10-
BJIETBOPUTEIIHOY» UIIU «HEYAOBIETBOPUTEIILHOY.
Kputepun oneHnBanus orBera (Talil.) JOBOAATCS 10 CBEACHUS 0OydarOLIMXCS A0 Hayaja Te-
CTHpOBaHUs. Pe3ynbraT TecTHpOBaHUs OOBABIAETCS 00y4arOUIEMYCsl HEITOCPEICTBEHHO IOCIIE €ro

clavu.
Mhcaa (% npamtAwY oTBETOR
Orenka 5 (OTIIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onenka 3 (YIOBIETBOPHUTEIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIBHO) meHee 50

TecToBBIC 3aaHus, UCIOJb3YHOIIUECCA IS OLCHKHN KauCeCTBa AHUCHUIUIMHBI C MMOMOINBKO MH-
dhopmarmoHHbIX TexHosorui, mpueaeHs! B PIT/]: «10. MHbopManioHHbIE TEXHOIOTHH, UCTIOJIb3Y-
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CMBIC ITPHU OCYHICCTBJICHUUA O6paBOBaTCJH>HOF0 mnponecca no AMCHUIINIMHE, BKIIIOYasa IMEPCUCHb MPO-
IrpaMMHOT0 o0ecredeHus: 1 HHOOPMAITMOHHBIX CIIPABOYHBIX cucTem» - MyTestX10.2.

4.2. Ilpouenypsbl ¥ OLIEHOYHbIE CPEACTBA JIJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAMHU

4.2.1. 3auer

3ager sBisieTcs (HOPMOI OIEHKM KadecTBa OCBOCHHMS OO0YYaIOIIMMCSI OCHOBHOM mpodeccuo-
HAJIBHOW 00pa30BaTENbHON MPOrpaMMBI IO pa3jenaM AucuuIuivHbl. [lo pesynbpraram 3adera o0y-
YaIOMIEMYCs BBICTABIISIETCS OIIEHKA «3aUTCHO» HITH «HE 3a4TCHOY.

3ayer MpOBOAUTCS 1O OKOHYAHWHU YTEHHS JICKIUH U BBITOJIHEHUS MPAKTUYECKUX 3aHITHH.
3a4eTHBIM SBISETCS TOCIEIHEE 3aHATHE MO JAUCHUIUIMHE. 3a4eT NMPHUHUMACTCS MPENnoIaBaTelsIMH,
MPOBOJIMBIIMMY MPAKTUYECKUE 3aHATHS, UM YUTAIOLUIMMH JICKIIUH 110 TaHHOK AUCHMIUIMHE. B ciy-
Yyae OTCYTCTBHSI BEAYIIETO IPENoJaBaTeNs 3a4eT NMPUHHMAETCs MpenojaBaTeiieM, Ha3HAYCHHBIM
pacnopspKeHreM 3aBeaytomero kageapoil. C paspelieHus 3aBeayromero kadeapoi Ha 3adeTe Mo-
KET MPHUCYTCTBOBATh NPENoAaBaTesb Kadeapsbl, MPUBICYSHHBIN I IOMOIIY B IPHEME 3a4eTa.

[IpucyTcTBue Ha 3aderax HpemnogaBaTenel ¢ APyrux kadeap 0e3 COOTBETCTBYIOIIErO pac-
HOPSDKEHUST PEKTOpa, MPOPEKTOPa MO Y4eOHOW U BOCIIUTATEILHON paboTe, 3aMECTUTENS TUPEKTOPa
MHCTUTYTA 110 y4eOHOI paboTe HE T0IyCKaeTCs.

®opmbl IpoBeIeHNs 3a4€TOB (YCTHBIM ONpoc 1Mo OuieTaM, NMCbMeHHas paboTa, TeCTHPOBa-
HUE U Jp.) OTPENEISIOTCs Kadeapoid U TOBOJATCS 0 CBEICHHS 00yJaloNINXCsl B HaYalle CeMecTpa.

Jlns mpoBeeHus 3a4eTa BEAYIIHMHA MperoiaBaTellb HaKaHyHe TOIy4aeT B CeKpeTapuaTe Ju-
peKTOpara 3a4eTHO-3K3aMEHAIMOHHYIO BEAOMOCTh, KOTOpas BO3BPAIAETCS B CEKpPETapHaTr IOCIe
OKOHYaHHMsI MEPONPUSTHS B ICHb IPOBEJCHUS 3aUeTa MK YTPOM CIICAYIOIIETo JTHS.

Bo Bpewmst 3auera oOydaronmecss MOTYT IOJI30BAaThCSI C Pa3peIIeHHs] BEAYIIETO MPEroiaBa-
TeJs CIPaBOYHON M HOPMATUBHOM JHUTEpaTypol, APYTUMH MOCOOUSAMH M TEXHUYECKHUMHU Cpe/ICTBA-
MH.

Bpems noarotoBku oTeeta B yCTHOW (hopMe IpH cllaue 3adyera JIOJHKHO COCTaBIATh HE Me-
Hee 20 MUHYT (IO KeTaHHI0 O0yYaroIIerocsi OTBET MOXET ObITh JOCPOUHBIM). Bpems oTBeta - He
6onee 10 MUHYT.

[IpenoaBaTento MpenoCTaBisIeTCsl MPaBO 3a/aBaTh OOYYAIOUIMMCS JIOTIOJTHHUTEIBHBIE BO-
NPOCHI B paMKax IMPOTPaMMBbI JUCIUITIHHBL.

KadecTBeHHast OIleHKa «3a4T€HOY», BHECEHHAs B 3a4€THO-IK3aMEHAI[MOHHYIO BEIOMOCTbD, 5IB-
JsieTCs Pe3yNNbTaTOM YCHEIIHOT0 YCBOEHHs yueOHOro Marepuania.

Pesynbrar 3adera BBICTABISIETCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTb B JICHb IPOBEJIe-
HUS 3a4eTa B MPUCYTCTBUU caMoro oOyuaromierocs. [IpenogaBareny HecyT MepcoOHAIbHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3aliCel O pe3ylbTaTax MPOMEKYTOUHOM
aTTeCTallU B 3a4E€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicst sSIBUJICS Ha 3a9€T W OTKA3aJCs OT MPOXOKICHUS aTTECTAIlUU B CBSI3U C
HEMOATrOTOBJIEHHOCTIO, TO B 3a4€THO-’K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIIAETCS OLEHKA
«HE 3aYTEHO».

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

Hapymienue nuCHUIIIMHBI, CIMCBIBAHUE, WCIOJIb30BAHNE O0YJAIOIIUMUCS HEpa3peIeHHBIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTepHAIOB, MOOMIEHBIX Tee()OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYTMX BUJIOB JIUYHOW KOMMYHUKAIITMOHHOW M KOMIIBIOTEPHOU TEXHU-
KM BO BpeMsI 3a4eTa 3allpelnieHo. B ciydae HapylIeHus: 3Toro TpeOOBaHUS MPEToaaBaTeNb 00s3aH
YIQIUTh 00YYaIOLIErocst U3 ayIUTOPUU U MPOCTABUTh €My B BEIOMOCTH OIICHKY «HE 3a4TE€HO».

OOyuJaronMcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIC CPOKU IO YBAXKHTEIBHOH MPUYMHE,
WH/IMBUyAJIbHBIE CPOKU MPOBEACHUS 3a4eTa OINPEICIIIOTCS 3aMECTUTENIEM JAUPEKTOpa WHCTUTYTA
o yueOHo# padore.
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OO0yyaromuecs, UMEIOIME aKaJeMUIECKYIO 3310JDKEHHOCTb, CIIAI0T 3a4€T B CPOKH, OIpejie-
nsieMble YHHUBepcuTeTOM. MHpopMaIus o TUKBUIAIUMN 3a/I0JDKEHHOCTH OTMEYaeTcsi B SK3aMeHa-
LIUOHHOM JIHCTE.
JlomyckaeTcsi ¢ pa3pelieHusl 3aMeCTUTEIeM TUPEKTOpa MHCTUTYTA 10 y4yeOHOH pabdoTe 1o-
CpOYHas cjaya 3a4yeTa ¢ 3alHChl0 Pe3yJIbTaTOB B 3K3aMEHAI[MOHHBIH JIUCT.
WuBanuapl U 11lia ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbs, MOTYT CIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC WHIUBUIYATbHBIM yUYEOHBIM TUTAHOM. VIHBAIUIBI U JIUIIA C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI, UMEIOIIME HAPYILIEHUS! ONMOPHO-ABUIAaTEIbHOIO almnapara, JO0MyCKaloT-
Csl HA aTTECTAI[MOHHBIC UCIIBITAHUS B COITPOBOXKICHUU aCCUCTEHTOB-COMPOBOKIAIOIINX.
[Tpouenypa mpoBeAeHUs] MPOMEKYTOYHOW aTTECTAllMH AJS OCOOBIX CJIy4yaeB H3JIOKEHA B
«ITonoxkeHnn O TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMU O0YJarolIuXxcst
o OITOII 6akanaBpuara, cneraauTeTa u maructpatypsl» @I'bOY BO FOxHo-Ypanbckuii [AY.

Ounas ¢gopma 00yueHust

O1eHOYHBIE Cpe/ICTBA

TunoBble KOHTPOJbHBIC 3a/laHus U (WJIU) UHBbIE MaTepHallbl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumple JUisi OLICHKM 3HAHUM, YMEHHWH, HABBHIKOB U (WUJIM) OTBITA WHAUKATOPa KOMIIE-
JIeATEIbHOCTH, XapaKTEPU3YIOMIUX CHOPMUPOBAHHOCTH KOMITETCH- TEHIINH
HI/Iﬁ B Hpouecce OCBOCHHA NUCITUITJIMHBI

1. 1 cemecTp NI-1omk-1

1. Marpuusl, aeiictBust ¢ Humu. Onpeaenurtenu 2-ro u 3-ro mo-
PAIKOB M UX cBoWcTBa. MHUHOpBI U anredpandeckue JIOMOIHEHUS.
Paznoxenue omnpenenuTens Mo 3JIEMEHTaM Kakoro-iubo psaa.
Onpenenurenu N-ro nopsaxa.

2. CucteMbl IByX W TpeX JMHEHHBIX ypaBHEHHH, WX pEIICHHUE.
MarpuyHas 3anuch CUCTEMBI JIMHEHHBIX ypaBHeHMN. Meton ['ayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JIluHeilHble omepanuu HaJ BEKTOpaMu. TeopeMbl O
IIPOEKIIMN BEKTOpa Ha OChb. [lOHATHE JMHENHOro MPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHIL. basuc. PasnoxxeHue BekTopa 1o
6a3ucy. Koopaunatel Bektopa. Hanpasistoniyie KOCUHYCHI U IJIMHA
BEeKTOpa. JIMHENHBbIE Omnepanuu Haj BEKTOpaMU B KOOPAMHATHOU
dbopwme.

4. CkanspHOe NPOU3BEJIEHHE BEKTOPOB, €T0 CBOMCTBA, BHIPAXKEHUE
B KOOpJMHATHOU (opme. [[nrHa BEKTOpa U yroyl MKy JIBYMS BEK-
TOpaMH. YCJIOBUE OPTOrOHAIBHOCTH ABYX BEKTOpOB. IIpuMeHeHue
CKQJIIPHOTO ITPOU3BEICHUS B PEICHUH IPUKIAIHBIX 33]1a4.

5. BekTopHOe mpou3BeeHNE BEKTOPOB, €I0 CBOMCTBA, BRIpaKEHHE
B KoopauHaTHOM ¢opme. HekoTopble NpuUIIOKEHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CMmemanHOe MPOM3BEICHUE TPEX BEKTOPOB, €TO CBOMCTBA, BHI-
pakeHHe B KoopauHaTHOH (opme. [IpumeHeHne cMerranHoro mpo-
W3BEJCHUS B PEIICHUH NPUKIIAIHBIX 3a7a4.

7. TlonsTHe 00 ypaBHEHHHM JIMHUU Ha MJIOCKOCTU. POPMBI ypaBHe-
HUS TIPSIMOM Ha IUIOCKOCTH. YTOJI MEXAY NPsIMBIMU. Y CIIOBHUS Ma-
PAJUIETILHOCTH U MEPIEHIUKYISIPHOCTU IIPSAMBIX. Y paBHEHUE ITy4Ka
OpsIMBIX. 3ajaud, pellaeMble METOJOM KOOpPAMHAT (paccTOsSHUE
MEXy IByMsl TOUKaMH, JAEJIEHUE OTPE3Ka B JAHHOM OTHOILEHUN).

8. KpuBbie BTOpOro mopsiaka: OKPY>KHOCTh, 3JUIHIIC, TurepoOora,
napabosia, uX TeOMETPUUYECKUE CBOMCTBA 1 YpaBHEHUS.

9. VpaBHEHHS IJIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXKIY IIOCKO-

Hcnonp3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUILIJINH

JUTSI pEIICHUs CTaH-

JApTHBIX 337129 B COOT-

BETCTBUU C HaIpaB-

JIEHHOCTBIO IIpodeccu-

OHAJIBHOM JIesTeTbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KoMIIe-
TEHIIUU

CTSIMH. Y CJIOBUS NApaJUIEIbHOCTU U NMEPIEHAUKYIISIPHOCTH IIJIOCKO-
cTell. PaccTosiHMEe OT TOUKH J10 IIOCKOCTH.

10. YpaBHeHus: TpsMOi B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMbBIMH.
B3anMHoe pacrionokeHue NpsiMbIX B IPOCTPAHCTBE. YTOJI MEXIY
IIPSAMOM U TNIOCKOCTBIO.

11. YpaBHeHue NoBEepXHOCTH B mpocTpaHcTBe. LlunuHapuueckue
nosepxHoctu. Cdepa. Dmmuncoua. 'unepdonouast. [lapadbononasr.
['eomerpuueckre CBOWCTBA ITHX MOBEPXHOCTEH, UCCIIEAOBAHUE UX
(GhopMBI METOIOM CEYEHUH.

12.MuHoxecTBO BeuiecTBeHHbIX uHcen. Pynkuusa. OO6nacts ee
onpenenenusi. CrnocoOwl 3amanus. Kmaccudpukamms ¢ynxmuii. [To-
JsipHas cucreMa KoopAuHaT. KpuBble B NMOJIAPHBIX KOOPAUHATAX.
Monotonnsie QyHKIIH. CI0XKHBIE U B3aUMHO-00paTHbIC (YHKIINH.
13.Yucnosas nocnenosarenbHOCTh. [Ipenen uncinoBoil nocnenosa-
TenbHOCTU. CXOIsUIMecs] U pacXoAsIUecss YUCIIOBbIE IOCIEN0Ba-
TEJIbHOCTH.

14.TIpenen Gynkuuu B Touke. OTHOCTOPOHHHE MPeAeibl (PYHKIIUH.
ITpenen ¢pynkuuu B 6eckoHEYHOCTH. beckoHeuHo maible U Gecko-
HewHO Oouibmue QyHKIMU B Touke. CBOHCTBA OECKOHEYHO MAaJbIX
¢ynkuuii. CpolicTBa npenenoB ¢pyHkuui. [IpusHaku cyiiecTBoBa-
HUS TpenesioB (0 mpefesie MPOMEXYTOYHOH (YHKIUU, O IMpejaesne
MOHOTOHHOM (hyHKIMK). HeonpeaeneHHOCTH U METOJIbl UX PacKphI-
TUs. 3aMeyaTeNbHble IMpeneabl W cieacTBUs u3 Hux. CpaBHeHuHe
0ECKOHEUHO MaJIbIX.

15. HenpepbIBHOCTh (YyHKIMI B TOUKE, HA MHOYKECTBE U Ha OTpE3-
ke. Touku pa3pbiBa GYHKIMU U UX KiIacCU(UKAIMs. AITOPUTM HC-
cienoBaHusl (PyHKUMM HAa HENpPEepbIBHOCTH. JleWcTBUS Haja Hempe-
PBIBHBIMU (YHKIIUSAMH. HenpepbIBHOCTh 37I€EMEHTApHBIX (PYHKIUI.
CaolicTBa (DyHKUUH, HENPEpBIBHBIX Ha OTpe3Ke (CYyLECTBOBaHHE
HalMEHBIIEr0 U HauOOJbIIEro 3Ha4YeHUH, OrPaHUYEHHOCTh, CYIIle-
CTBOBAaHME NMPOMEXKYTOUYHBIX 3HAUECHUH ).

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETa O0YYaIOLIerocs MpeACTaBIeHbl B TaOIULIE.

IIxkana Kpurepun onennBanus

OI_ICHKa GauYTCHO»

3HaHME MTPOrPaMMHOI0 MaTepHUalla, YCBOEHNE MaTeprala OCHOBHOU U JI0-
MTOJIHUTENIBHON JIMTEPATYPhl, PEKOMEHIOBAHHOM MPOTrpaMMOMN AUCIUILIN-
HBI, IPAaBUJIBHOE PEIICHUE NMPUKIIAJHBIX 3a1a4 (AOIycKaeTcs Halu4Kue He-
3HAYUTENbHBIX OIIMOOK MM HEJOCTATOYHO MOJIHOE PACKPBITHE CO/epKa-
HUs BOIIPOCA WM NOTPEIIHOCTh HENPUHLIUIIMAIBHOIO XapaKkTepa B OTBETE
Ha BOIPOCHI).

JIOTIOJTHUTENBHBIM YCIIOBUEM MOJYYEHHUS OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOUINE MOKA3aTeNId B XOJI€ MPOBEACHUS TEKYIIET0 KOHTPOJS U CUCTe-
MaTH4yecKasi aKTUBHAs paboTa Ha y4eOHBIX 3aHITHUSX.

O1LeHKa «HE 3a4TEHO)

npoOesbl B 3HAHUSAX OCHOBHOT'O MPOTPaMMHOI0 MaTepuala, HpUHIUITH-
JIbHBIE OITMOKH ITPU OTBETE HA BOIIPOCHI.
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4.2.2. Dk3aMeH

DKk3aMeH sBIsieTcs (OPMOM OIIEHKH KauecTBa OCBOCHHUS OOydYaroUIMMCs OCHOBHOM mpodec-
CHOHAJIbHOW 00pa3zoBaTeIbHOM MIPOrpaMMBbl [0 pasjesiaM JUCHMILIMHLL. [lo pedynpTaram sk3ameHa
o0ydJaromemMycsi BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOLIO», «YIOBJIETBOPHUTEIBHO» WM «HE-
YIOBJIETBOPUTEIILHO.

DK3aMeH M0 AUCLUILIMHE IIPOBOJUTCS B COOTBETCTBUU C PACIIUCAHUEM IPOMEKYTOYHOU aT-
TECTallM, B KOTOPOM YKa3bIBAa€TCsl BPEMs €T0 NPOBEACHUSA, HOMEP ayJUTOPUHU, MECTO IPOBEACHMUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclHCcaHue pa3MeliaeTcsi Ha MHPOPMALMOHHBIX CTEHIaX, a TAKKe
Ha 0UIIMATLHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH ISl MPOMEKYTOUYHOM aTTECTAllMH OOYYaOIIMXCS YCTaHABIMBACTCS
paboueit mporpaMMoi IUCHUIUIMHBI U TOBOJUTCS 10 CBEJCHUsI 00y4JarolUXcs B Hadajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBHII0, JekTopaMu. C pa3perieHus 3aBeayromero kapeapon
Ha ’K3aMEHEe MOXKET MPHUCYTCTBOBATH IpernojaaBareslb Kadeapbl, NMPUBICUCHHBIH JUIsl MOMOLIM B
IpueMe 3K3aMeHa. B ciydae OTCyTCTBHS BEAYLIErO IPENOAaBATENs IK3aMEH IPUHUMAETCS MIPEIo-
JlaBaTeseM, Ha3HAYCeHHbBIM paclopsHKeHUEM 3aBeAYIOIIEro Kadeapou.

[TpucyrcTBHE Ha K3aMeHe TpenoaaBaresei ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pac-
HOPSDKEHUS. PEKTOPa, IPOPEKTOpa Mo yueOHOH M BOCIUTATENbHON paboTe MM 3aMECTUTEINS TUPEK-
Topa MHCcTUTYTa 110 yueOHO# paboTe He TOIMyCKaeTCsl.

Jlna npoBeneHMs 3K3aMeHa BELyIIUH IIpenojaBaTellb HaAKaHyHE II0JIy4aeT B CEKpeTapuare
JUPEKTOPATA 3a4ETHO-IK3aMEHALMOHHYIO BEIOMOCTh, KOTOpPasi BO3BPALACTCS B CEKpETapuar 1mocie
OKOHYaHUS MEPONPHUATHS B JCHb IIPOBEICHUS YK3aMEHA WM YTPOM CIEAYIOLIETrO JAHS.

DK3aMeHbI IPOBOJATCS 110 OUJIETaM B YCTHOM HUJIM MIMCbMEHHOM BUJE, MO0 B BUIE TECTHPO-
BaHUS. DK3aMEHAallMOHHbIE OMJIETHI COCTABJISIOTCS IO YCTaHOBJIEHHOW (hopME B COOTBETCTBHUHU C
YTBEPKJIEHHBIMU KaeIpol 3K3aMEHAlMOHHBIMM BONPOCAMHU U YTBEP>KJAIOTCS 3aBEIYIOIIMM Ka-
benpoii exeronHo. B 6unere copepxutcs 2 TEOPETUYECKUX BOMpoca U 3ajada. 3ajadya COOTBET-
CTBYET COJIEP)KAaHHIO 3aJIaHMI TUIOBBIX PAacUeTOB, YKa3aHHBIX B METOAWYECKHX YKazaHUsX (1. 3
®OC).

DK3aMeHaTOpy MpeloCTaBiIsIeTCs MPaBO 3aJaBaTh BOIPOCHI CBEPX OWIieTa, a TaKKe MOMUMO
TEOPETUYECKMX BONPOCOB JaBaTh JJIS PELICHHs 3aJa4d M NPUMEPBI, HE BBIXOASILNE 3a paMKU
IIPOMIEHHOI0 MaTepuaa 1o U3y4aeMoi JUCIUIUIMHE.

3HaHUs, YMEHUS U HaBBIKU OOYYAIOIIMUXCS ONPENEIAIOTCs OLEHKAMU «OTIMYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEIILHO»,  «HEYIOBJIECTBOPUTEIBHO», KOTOpPBIE  BBICTABISIIOTCA B 3a4E€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTh 00YUaIOIIEerocs B I€Hb K3aMeHa.

[Ipu mpoBeneHNH YCTHOTO SK3aMeHa B ayJANTOPUHU HE JJOJDKHO HaXOIUThCs Oosee 6 o0ydaro-
LIUXCS HAa OJHOTO MPENogaBaTells.

[Ipu mpoBeneHUU YCTHOrO 3K3aMeHa 00ydaroIiuiics BbIOMpAaeT SK3aMEHAllMOHHBIM OuiieT B
CllydyailHOM MOpsKe, 3aTeM Ha3blBaeT (paMHIIMIO, UM, OTYECTBO U HOMEp 3K3aMEHALIMOHHOTO OHU-
JeTa.

Bo Bpems sk3aMeHa o0ydyaromuecs MOTYT MOJIb30BaThCS C pa3pelieHus 3K3aMeHaropa mpo-
rpaMMOI JMCUMILINHBI, CIIPABOYHOM M HOPMATUBHOU JIMTEPATYPOl, APYTUMHU MTOCOOUSIMU U TEXHU-
YECKUMH CPEACTBAMM.

Bpems moAroToBku oTBETA MPH Ccllaye 3K3aMeHa B YCTHOW (popMe AOKHO COCTaBISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00YYaIoIIerocss OTBET MOXKET OBITh TIOCPOUYHBIM). Bpemsi oTBeTa — He
6ozee 15 MUHYT.

OOyuaronuiicsi, UCIBITHIBAIONINI 3aTPyAHEHHUS MIPHU MOJATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OUIIETYy, UMEeT MPaBo Ha BBIOOP BTOPOTO OUIIETa C COOTBETCTBYIOLINM MPOAJIEHUEM BPEMEHHU Ha
noJaroToBky. IIpu OKOHYaTENbHOM OLIEHMBAHUU OTBETA OLEHKA CHIDKaeTcs Ha oluH Oayul. Brinaua
TPEThero OuseTa He pa3perraeTcs.

Ecnu oOyuaromuiicss SIBUJICS Ha SK3aMEH, M, B35B OMJIET, OTKa3ajcs OT IMPOXOXKICHUS aTTe-
CTallMM B CBSI3M C HEMOATOTOBJICHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIIAECTCS OLICHKA «HEYAOBIE-
TBOPUTEIBHOY.
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Hapymienne IUCHUIUIMHBI, CIHMCHIBAHWE, UCIOJIB30BaHHWE OOYYAIOIIMMUCS HEpa3pelIeHHbBIX
NEYaTHBIX U PYKOMMCHBIX MaTepUaoB, MOOWIBHBIX TEIe(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYT'MX BUJOB JIMYHOW KOMMYHUKAIITMOHHOW M KOMIBIOTEPHOU TEXHU-
KM BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUM 3amnperieHo. B ciydae HapymieHus storo TpeGoBaHuUs
IpernoiaBaTeNb 00s3aH yJAINTh 00YYaloLIerocs U3 ayaUuTOPUU M MPOCTAaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBLHON.

BricTaBieHne OLIEHOK, MOJIYYEHHBIX IPU MOJBEACHUU PE3YJIbTAaTOB MPOMEKYTOYHOW arTe-
CTallMH, B 3a4€THO-3K3aMEHAL[MOHHYIO BEIOMOCTb IPOBOJUTCS B IPUCYTCTBUHM CAMOTo o0Oyvaroliie-
rocs. IlpenogaBaTenu HeCyT NMEPCOHAIbHYIO OTBETCTBEHHOCTb 3a CBOEBPEMEHHOCTb M TOYHOCTh
BHECEHHUs 3alUCeil 0 pe3ysbTaTax IMPOMEXYTOUYHOW aTTECTallMM B 3a4€THO-3K3aMEHALIMOHHYIO Be-
JOMOCTb.

HesiBka Ha 5K3aMeH OTMEYaeTcsl B 3a4€THO-IK3aMEHAIIMOHHON BEJOMOCTH CIIOBAMU «HE
SBUJICS.

Jliis oOydaronuxcsi, KOTOpble HE CMOTJIM CIaTh HK3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEP-
CUTET yCTaHABIMBAET MEPHUOJI JIUKBUAALNU 33J0JDKEHHOCTH. B 3TOT nmepuoa npenojasaTenu, Npu-
HUMaBILKE HK3aMeH, JOJDKHBI YCTAHOBUTh HE MEHee 2-X JHeW, Korja oHM OynyT NpUHUMATh 3a-
nojbkeHHocTH. MHpopMalus o TMKBUAALNY 33JJOJDKEHHOCTH OTMEUYAETCsl B AK3aMEHALIMOHHOM JIU-
cTe.

OOyyaromumcsi, TOKa3aBIIUM OTJIMYHBIE U XOPOILKE 3HAHUS B TEUEHHE CEMECTpa B XOJE
IIOCTOSIHHOTO TEKYIIEro KOHTPOJSI YCIEBAaeMOCTH, MOXKET OBbITh MPOCTaBJIEHA 3K3aMEHallMOHHAs
OLICHKA JIOCPOYHO, T.€. 0e3 crauu sk3amMeHa. OLeHKa BBICTABISIETCS B AK3aMEHAIIMOHHBIN JIMCT WX
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl ¥ 11a ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 3K3aMEHbI B
ME)XCECCHOHHBIN MEePHOJ B CPOKH, YCTAaHOBJICHHBIE HHAMBUIYAIbHBIM y4eOHBIM IUIaHOM. MHBanu-
Ibl ¥ JIMIA C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/0POBbs, UMEIONIME HApYILIEHHUs] OIOPHO-
JBUTATEIbHOTO alIapara, JO0IMYCKAalTCs Ha aTTECTallMOHHBIE MCIBITAHUS B CONPOBOXKIEHUHU ACCH-
CTEHTOB-COIIPOBOXKJAFOILIUX.

[Tponienypa mpoBeeHHsI MPOMEXKYTOYHON aTTeCTallud Il OCOOBIX CIIydaeB H3JIOXKEHa B
«ITomoxkeHnu 0 TeKyIeM KOHTPOJE yCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTallMd O0ydYaroIuXCsl
no OITOII 6akanaBpuara, creruanutera 1 Maructpatyps» @I'BOY BO IOxHo-Ypansckuit TAY.

Ounas ¢popma o0y4eHus

OneHouHBIE CpesICTBA

Tunosble KOHTPOJbHBIE 3a/laHus U (MJIM) UHBIE MaTepHalibl, HEOO-

Ko n HaumMeHnoBaHue

Ne | xogumble Ansi OIIEHKW 3HAHWHM, YMEHUH, HaBBIKOB M (WJIHM) OMBITA | WHIMKATOpPA KOMIIE-
NEATETbHOCTH, XapaKTEPU3YIOMINX CHOPMHUPOBAHHOCTh KOMIIETEH- TEHIUN
1M B MPOIIECCE OCBOEHUS JTUCIUILITUHBI

1. 2 cemecTp N-1omk-1

1. Onpenenenue npousBoaHoi. IIpousBoaHas oT anredpanveckoit
CYMMBI, Pa3HOCTH, NMPOU3BEACHMUs] U yacTHOro ¢GyHkuuil. IIpous-
BOJIHBIE CIIOKHBIX (DYHKIIMH, 3aJaHHBIX HESIBHO M MMAPaMETPUUYECKH.
2. Nuddepennnan ¢pynkmmun. CoiictBa nepBoro auddepeHnuana.
['eomeTpuuecKrii 1 MEXaHMUECKUI CMBICT MPOU3BOAHON U audde-
peHnuana 1-ro mopsiika, UX IPUMEHEHUE B PEIICHUU MPHUKIAIHBIX
3az1ad.

3. TlpowmsBoaHbIE BBICHIMX TOPSAKOB (DYHKIWIA, 3aJaHHBIX SBHO,
HESIBHO, MapaMeTpUyecKu. MeXaHUUEeCKUi CMBICI MTPOU3BOJHOMN 2-
ro MopsAIKa.

4. Nuddepennmansl 2-ro ¥ BBICHIMX NOpsIKoB. HewmnBapuaHT-
HOCTh (opMbl AudHepeHIInaToB BEICIINX MOPSIIKOB.

5. Teopembl ®epma, Posud, Jlarpanka, Komu. [IpaBuno Jlonurans

Hcnonb3yeT OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIIUTUINH

JUTSL PEIIICHUS CTaH-

JAPTHBIX 33]1a4 B COOT-

BETCTBUU C HaAIlpaB-

JICHHOCTBIO TIpodheccu-

OHAJIBLHOM JEATEIIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIUILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

JUISL PACKPBITUSI HEOTIPEACICHHOCTEH.

6. YcioBUs MOHOTOHHOCTH (DYHKIHMH. DKCTpEeMyMbl (DYHKIIHM, HE-
o0xoaumMoe ycioBue. JlocTaTouHbIe YCIIOBHSL.

7. OTbICKaHHE HAMMEHBIIEr0 M HauOOJIBIIEro 3HaYeHUH (PyHKIUH,
Qg epeHIpyeMoii Ha OTpe3Ke.

8. HccnemoBanue BbHIMYKJIOCTH (PyHKIUMU. ToOdYkW meperuoda.
AcCUMITOTHI PYHKIIUH.

9. TlepBooOpa3nas. Heomnpenenennbiii uuTerpan. CBoiicTBa He-
oTpeneNieHHOro nHTerpaia. Tabiuia HHTerpaioB.

10. Meronbl MHTErpUpOBaHUs (HENOCPEICTBEHHOE HHTErPUPOBa-
HUE, MHTETPUPOBAHUE 10 YaCTSAM M 3aMEHOW EPEMEHHBIX ).

11. UnTerpupoBanue paliOHAIbHBIX (YHKIUI.

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

13. aTerpupoBaHiie TPUTOHOMETPUYECKHX (YHKUIUH. YHUBEp-
caJlbHasi TPUTOHOMETpPUYECKasl MOJICTAHOBKA. BhIpaskeHus, HEUHTe-
rpUpyeMbIe B KBaIpaTypax.

14.3angaun, npuBOASIIME K MOHATUIO OINpPEEIEHHOIO HMHTEerpasa.
WHTterpanbHas cymma, onpeneneHHbii narerpain. @opmysna Heroro-
Ha-JleiiOHuua. CBoiicTBa ONpeneneHHOro MHTerpaia, TeopeMa Cy-
niectBoBaHus. «Teopema o cpeHeM».

15. nTerpupoBanue Mo 4yacTsAM, 3aMeHa IEPEeMEHHOM B ompejne-
JICHHOM HMHTETpaJe.

16. OnpeneneHHblii MHTErpajl OT HEYETHOM M YETHOM (YHKLHHU T10
CUMMETPHYHOMY TPOMEXYTKY. HecoOcTBeHHBIE MHTETpaibl ¢ Oec-
KOHEYHBIMH TIpe/ieJIaMy U OT HEOTPAHUYEHHBIX (PYHKIUH.

17. Boruncnenue miomaneil miockux Quryp. Berancienue IinHbI
JYTH.

18. ®yHKIMKM OBYX NEHCTBUTENBHBIX IMEPEMEHHBIX, CIIOCOOBI UX 3a-
nanug. O6nacth onpeneneHus. JINHUU ypoBHS (YHKLUHU JBYX Ie-
PEMEHHBIX.

19.TlonsTHe npenena U HENPEPHIBHOCTH (DYHKIMU JIBYX NEPEMEH-
HBIX. YacTHBIE TPOW3BOJIHBIC TIEPBOTO TOPSAKA, MX TEOMETpHYe-
CKHM CMBICIL.

20. [TomHbIit quddepeHnman, ero CBsI3b ¢ YaCTHBIMH TPOW3BOTHBI-
Mu. [IpubamkeHHble BEIYUCIEHHS C TTOMOIIBIO TOJTHOTO Auddepen-
ana.

21. ITpousBonHble U quddepeHraIspl BBICINUX MopsaakoB. Teopema
0 CMENIaHHBIX TPOU3BOAHBIX. JndepeHimpoBaHne CIOXKHBIX H
HESIBHBIX (DYHKITHA.

22. KacatenbpHast TUIOCKOCTh M HOPMaJTb K TOBEPXHOCTH.

23. DkcTpeMyMbl GYHKIIMK JBYX NMepeMeHHbIX. Heobxoaumoe ycio-
BHUE dKcTpeMyMma. JlocTarouHoe ycaoBre IKCTpeMyMa.

24. OTbICKaHNEe HAMMEHBIIMX W HauOONBIIMX 3HAUYCHHH (QYHKIUU
JIBYX NI€PEMEHHBIX.
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIUILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

3 cemecTp
1.3apgaun, npuBoasnIMe K MOHATHIO TUpdepeHIINaIbHbIX YpaBHe-
Huii (AY). [opsnok Y, pemenue Y.
2.J1Y mnepBoro mnopsaka. HaganpHble ycimoBus, o0liee pelieHue,
yacTHoe pemeHue. 3agadya Komm. Teopema cyiiecTBOBaHUS U
€MHCTBEHHOCTU pemieHus 3anaun Komm. ['eomerpuueckas untep-
nperauus Y nepBoro nopsjka.
3. 1Y nepBoro nopsaka ¢ pa3aeistouIMICs TepEeMEHHBIMU.
4.0xnopoansie 1Y nepBoro nopsaka.
5.JIunetinbie /1Y nepBoro nopsiaka. Ypasuenue . bepuymnu.
6./1Y BTOporo mopsiaka. HawanpHble ycioBusi, oOlee peuieHwue,
yacTHOe pemieHue. 3agadya Komm.
7.J1Y BICIIUX MOPSIIKOB, AOIYCKAIOUINE TOHMKEHNUE TOPSIKA.
8.JIuneitnbie omHopoaHbie [[Y BTOpOro mopsiaka. JIMHEHHO He3aBU-
cMMble W 3aBuUcHMBbIe pemieHus. Omnpenenutens BpoHckoro, ero
CBOMCTBA.
9.Teopema o crpykrype obmero pemenust JIOAY. Otpickanue 00-
uiero pemenus JIOJY ¢ mocTostHHBIMU KO3 PUITEHTAMH.
10.JIHAY BTOporo mopsiaka C IOCTOSHHBIMH KO3(h(duIMeHTaMu.
Teopema o cTpyktype ob1iero pemenus. MeTos Bapualiu Mpou3-
BOJIBHBIX ITOCTOSIHHBIX.
11. Otbickanue yactHoro pemenus JIHAY co cnennanbHbIM BUAOM
IIpaBoi yacTh. TeopeMa O HaJIOKEHUH PELICHUM.
12.3anaun, npuBosIIMe K MOHATHIO ABOMHOIO MHTerpana. [[Boii-
HOW WHTErpaj, ero ompeaesneHue. Teopema CyliecTBOBaHUS JBOM-
HOro uHrerpaia. CBolCTBa, TEOPEMA O CPEAHEM 3HAUEHUH.
13. Beaucienne aBoitHOro mMHTErpana. [lepexox K MOJSIPHBIM KO-
OpAVHATaM.
14. TTpunosxeHus: ABOMHOTO UHTETpAIa.
15.3amaun, npuBOALAIIMEe K MOHATUIO TPOWHOTO MHTerpaia. Tpoii-
HOM MHTETpa, ero ONpeelIeHne, CBOMCTBa. Teopema CylecTBoBa-
HUS TPOMHOIO MHTETpaa.
16. ITpuiioskeHUs: TPOHHOTO MHTETpaIa.
17.3amaya o BBIYMCIEHHH pabOThl NepeMeHHOo# cuibl. Omnpenene-
HUE KPUBOJUHEIHOI0 HHTErpalia o KOOpAUHATaM.
18.CpoiicTBa, BBIYMCIEHHE KpUBOJMHEWHOTO wuHTerpana |l poxa.
®opmyna ['puna.
19. YcnoBust He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaya Mo myTH
uHTerpupoBanus. Haxoxnenue GyHKIUU ABYX NEPEMEHHBIX 1O €€
nojgHoMy auddepeHunaty.
20. T[TpmtoskeHrs KPUBOJIMHEHHOTO HHTETpajia BTOPOTO Pojia.
21.YucnoBble paabl, CXOAMMOCTh U pacxoauMocTs. Heobxonumeie
YCIIOBHS CXOOUMOCTH. ["'apmoHnueckuil psa. I'eomerpuyeckas npo-
rpeccusi. CBOMCTBA CXOASAIIUXCS PSAOB.
22.Panpl ¢ monoxutenbHbIMU uieHamu. IlpusHaku cpaBHeHHS psi-
noB. Ilpusnak [anmamOepa. Wnrterpanpublii mpusHak Komm. Psin
Hupuxie.
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIUILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

23. 3nakouepenyrommuecs psaapl. [Ipusnak Jleiioauma. AGcomroTHas,
YCIIOBHAS! CXOJAUMOCTb.

24.Crenennsie psaasl. Teopema AGens. MIHTepBan u paanyc cXoau-
MOCTU CTENEeHHOro psaa. CBoiicTBa CyMMBI CTENEHHOTO psija: He-
NPEPBIBHOCTh, MOWIEHHOE IU(EpeHIINPOBAHNE W HHTETPHPOBa-
HUE.

25.Paner Teitmopa u MakiopeHa. Pa3znoskeHue 31eMEHTapHBIX
dbynakuumii B psan Teinopa u B psim MakiopeHa.

26. [Ipmito’keHrne CTETICHHBIX PSI0B K MPHOIMKEHHBIM BBIYHCIICHH-
aM: perienue nud@epeHuanbHbIX YpaBHEHHUH, BRIYUCICHUE UHTE-
IpajoB.

4 cemecTp
1. Knaccuduxarmus coOwituid. [IpocTpaHCTBO 37I€MEHTApPHBIX CO-
ObITHil. Anrebpa coObituil. IlonsTHe ciaydaiiHoro co6biTus. OTHO-
CUTEJIbHbIE YaCTOThl. 3aKOH YCTOMYMBOCTU OTHOCUTENBHBIX 4acTOT.
CBs13b MEXly BEPOSITHOCTBIO U OTHOCUTEIIBHOM YaCTOTOM.
2. Tlonstue BeposiTHOCTH coObIThsA. Kiaccuieckoe u reomeTpuye-
CKO€ OIIPENIETICHUE BEPOSITHOCTH.
3. KomOuHaropuka.
4. HenocpencTBeHHOE BblUMCICHUE BeposaTHOCTHU. [loHATHE 00 ak-
CHOMATHUYECKOM ITOCTPOEHUH TEOPUU BEPOSATHOCTEH.
5. Meronpl BeIUHMCICHHUS BEpOsTHOCTEH. TeopemMa O MOBTOPEHHUU
onbITOB (cxema bepnysun). HauBeposiTHelas yactora npu noBTO-
PEHHUU OIIBITOB.
6. CryuaifHble BEJTMUMHBI M 3aKOHBI X PACIIpEIeIICHUSI.
7. JluckpeTHble ciyyaiiHble BETUUUHBL. P pacnpeneneHus.
8. HempepsiBHBIE citydaiiHble BennduHbL. DYHKIHS pacrpenenne-
HUS, IUIOTHOCTh PaclpelesIeHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POSATHOCTB MOIAIaHUsl CITy4allHON BEJIMYMHBI HA JTAHHBIA UHTEPBAJ.
9. UmucnoBble XapaKTepUCTUKU CIy4allHBIX BelIWYMH. MaTeMaTnue-
CKO€ OKMJAHHE U €ro CBSI3b CO CPEAHMM apu(METHUYECKUM (3aKOH
Oonbmux yucen). Jlucnepcus U cpeiHee KBaJpaTudeckoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYMHBI.
10.Pacnpenenenue [Tyaccona. bunomuanbHoe pacnpeneneHue.
11.HopmanbsHoe pacripesenieHue, ero CBOWCTBa, YCIOBHUS, MPU KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJIBHOTO
3akoHa. @yHknus Jlamnaca. BerauciieHre BEpOSITHOCTH MOIIAIaHUS
CIIy4aiiHOM BEJIMYMHBI Ha 3a/laHHBIM MHTEpBajl B CIy4yac HOpPMaib-
HOTO pacrpe/esieHusl.
12.Tlonstue o paznuuHbIX (opMax 3akoHa Oobiux yucen. Teo-
pembl bepuymnn u YeOwimeBa. [{enTpanbHas npeaenbHas Teopema
JIanynosa.
13.I'enepanbHasi COBOKYITHOCTh M BBIOOpKa. BapmanwoHHBIH psi.
['ucTorpamma, smnupudeckas (GpyHKIUS pacnpezeneHusi, BHIOOpoy-
HOE CpPEJIHEE U TUCIIEPCHS.
14. Touyeunsle OLIEHKM HEU3BECTHBIX IapaMETPOB pPACIPEAEICHUS
10 BBIOOPKE M MX XapaKTEPUCTUKHU: HECMEMICHHOCTh, d(D(PEeKTHB-

U-lonk-s
VYyacTByeT B 3KCIIEpU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBAaHUS U CPEJCTB aB-

TOMAaTHU3alH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIUILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

HOCTb, COCTOSITEJIBHOCTb.
15.nTepBanbHble OLEHKU. MHTepBaIbHOE OLIEHUBaHME MapamMer-
POB HOPMAJILHOT'O PacIpeeIICHNUS.

16.IlonsiTHe O cTaTMCTUYECKOM rumore3e M oOlIas cxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Ommoku 1-ro u 2-ro poga. Pemaromas
nporenypa. MouHocts kputepus. JloBepurenbHele odnactu. Kpu-
TEPUH IIPOBEPKU FMIIOTES.

17.Cucrema nByx ciay4aiHbIX BenuuuH. DyHKIMOHAIbHAs, CTAaTU-
CTHYECKAs U KOPPEISILIMOHHAS 3aBUCHMOCTH MEXAY BEIMUNHAMMU.
18.OnemMeHThl KOppeIILMOHHOTO aHanu3a. JIMHeWHbld perpeccu-
OHHBIN aHAIIN3.

19.0cHoBHBIE cBoiicTBa perpeccuu. OLEHKH MapaMeTpoB perpec-
CHOHHOM MOJENH 10 METOAY HaWMEHBUIMX KBaJIpaTOB U CBOICTBa
ITUX OLICHOK. YPaBHEHHUs JTMHEHHON PErpeccuu.

20.TecHoTa cBs3M U €€ OIEHKA MO0 KOAPPHUIIUEHTY KOPPEIISIHH.
[TonsiTve 0 HenuHEHON perpeccun. KoppesainoHHOe OTHOLIEHHUE.
Onpenenenyue napaMeTpoB HEIMHEWHBIX YpaBHEHUI perpeccuu Me-
TOJIOM HaMMEHBIINX KBaIPaTOB.

[Ixana n KpUTCpUHU OUCHHUBAHUS OTBCTA o6yqa101ueroc;l IMpCACTAaBJICHLI B Ta6nnue

IIkana Kpurepun onenuBanus

OHGHK&S BCCCTOPOHHEC 3HAHUC IIPOrpaMMHOI0 Marepuajla MATCMATHUKH, IIpa-

(oTHMuHO)

BUJIBHOC MPUMCHCHUC MATCMATUYCCKUX 3HAHUM B pCHICHUU ITPUKIIAHBIX
3aaad.

Ornenka 4
(xopor10)

3HAaHUC IPOTPpaMMHOI'0 MaT€puaja, HAJININEC HESHAYUTCIIbHBIX OIOO0K B
PCIICHNH 3aJ1a4, HEAOCTATOYHOC PACKPBITHEC COACPKAHUI BOIIPOCOB.

Orenka 3
(YIOBIETBOPUTENHHO)

3HaAaHHUEC OCHOBHBIX MAaTCMATHYCCKHX HOHHTHﬁ, METOHOB U AJITOPUTMOB,
AOIYCKACT OIIIMOKH IpU UX IPUMCHCHUU.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

HET 3HAHUSA OCHOBHOI'O HPOIpaMMHOI0 Martc€puajid, NPUHOUIIHUAIBHBIC
OIIMOKH IIpU OTBCTC HA BOIIPOCHI U B pCHICHUH 3a/1a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




