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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

bakanaBp mo HampasieHuio nmoaArotoBku 35.03.06 ArpounxeHepHs JOKEH ObITh MOATOTOB-
JIEH K peIleHHIo 3a/1a4 Npo(hecCHOHAIBHON NesATEIbHOCTH CIEIYIOIUX TUIOB. IPOU3BOICTBEHHO-
TEXHOJIOTMYECKUH; IIPOCKTHBIN.

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

3agaum JUCHMIIJIMHBI:

— U3YyYUTHh OCHOBBI MaTEMAaTHYECKOTO armapara HeoOXOAUMOTO /ISl PEIICHUsS] 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 IMPHUKJIAJHBIX BOIPOCOB, YMEHHUS
HCIOJIb30BaTh MAaTEMaTUYECKHE METOJbl U OCHOBBI MATEMaTHYECKOIO0 MOJEIMPOBAHUS B
NPUKIAAHBIX 33a4ax Oyayueil npodeccuoHalIbHOM NesTeTbHOCTH.

1.2. KomneTeHIIMU U MHAUKATOPBI HX JOCTHKEHH i

OIIK-1 CriocobeH permiate TUIIOBBIE 33/1a4M MPOGECCHOHATBHON IEATEIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKHUX U €CTECTBEHHBIX HayK C MPUMEHEHHEM HH(OPMalHUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

Kox n HamMeHoBa-
HHC HHMkaTopa ®opmupyemsie 3YH
JIOCTUIKECHHS KOM-
METEHIUN
3HAHUS OOyyaromuiics TOMKEeH 3HaTh: OCHOBHBIE TIOHSITHUS U METOIBI
N-1lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHIAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnonw3yeT oc- C HAMPaBIEHHOCTHIO MPO()ECCHOHATEHOM IEATENHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | YMCHHS OOyyJaromuiics TOMKEH YMETh: UCIOIh30BaTh MaTeMaTHye-
HBIX JTUCIUTIINH CKHI ammapar JJIs PelIeHus CTaHIapTHBIX 3a/1a4 B COOTBET-
JUTSL peIleHus CTBUU C HAIIPaBJICHHOCTHIO MPOHECCUOHATHLHON JAESITETEHOCTH-
CTaHJApPTHBIX 3a- (51.0.09-V.1)
a4 B COOTBET- HaBBIKA OO0yuaromuiics T0HKEH BJI/IeTh: HABBIKAMH HCITOJIH30BAHUS
CTBUH C HaIpas- MaTEeMaTHUYECKOTO afmapara Jjsl pelieHus CTaHJapTHBIX 33]a4
JIEHHOCTHIO TIPO- B COOTBETCTBHUH C HAIIPABJICHHOCTHIO MPOGECCHOHATBHON Jes-
(heccuoHambHOM TETBbHOCTH -
JEATETLHOCTHA (b1.0.09-H.1)




OIIK-5 CriocobeH y4acTBOBaTh B IPOBEIEHUH SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUH B Mpodeccuo-
HaJILHOU JIEITEILHOCTHU

Kon n HaumeHoBa-
HHE UHAUKATOpa

®opmupyemsie 3YH
JOCTHIKEHHS KOM-

HEeTEeHIINU
3Hanus | OOydaroluiics JOJDKeH 3HaTh: (hyHJaMEHTAIbHbIE OCHOBBI Ma-
W-lonks TEeMaTHKH HEOOXOMMBIE JUISI y4acTHsl B OKCIIEPUMEHTAIBHBIX
VYdacTByeT B 3KC- MCCIICIOBAHMSIX 110 HCTIBITAHUIO CETTbCKOXO035ICTBEHHOH TeX-
HepUMEHTAIBHBIX HUKH -
HCCIIEJOBAHMSIX I10 (51.0.09-3.2)
UCIIBITAHUIO CENlb- | yMeHUs | OOy4aromuiics TOMKEH yMETh: IPUMEHATh MaTeMaTHUECKUI
CKOXO35IICTBEHHOU anmapar mpy y4acTUHU B 9KCIIEPUMEHTAIBHBIX UCCIICIOBAHUSIX
TEXHUKH 10 UCTIBITAaHHUIO CEITbCKOXO03SHICTBEHHOM TEXHHUKH -

(51.0.09-Y.2)

HABBIKHN O6yanOHIPII>JIC$I JOJIDKECH BJIAJACTH. HABBIKAMHAU HOCTpOCHI/Iﬂ Ma-
TEMATHUUYCCKUX Moneneﬁ HeO6XO,Z[I/IMBIX JJIA y‘laCTI/IH B DKCIIC-
pI/IMCHTaJII)HI)IX HCCICOOBAHUAX 11O UCITBITAHUIO CCJIBCKOXO39[I>'I-
CTBCHHOﬁ TCXHUKHU -

(51.0.09-H.2)

2. Mecto aucuuniannsl B crpykrype OIIOII

Jucuunnnza «MaTeMaTuka» OTHOCUTCS K 0053aTesIbHOM 4acTH OCHOBHOM npodeccruoHab-
HOI 00pa3zoBaTenbHON NporpaMMBbl OakanaBpHara.

3. O0béM AUCHMIUINHBI U BUbI y4eOHOH padoThl

O0bem mucrurumHbl coctaBiser 11 3adernerx enunun (3ET), 396 akamemudeckmx gaca
(manee yacos).

JvucuunnuHa nu3ydaercs:

- ouHas (hopma obyuenus B 1, 2, 3 cemectpax;

- 3a09Hast Gpopma oOydeHus Ha 1, 2 Kypcax.

3.1. Pacnpenenenne o0beMa IMCOMIIMHBI IO BUAAM Y4e0HOH padoThI

KommuectBo yacos
Bun yaebHott paboTsr 110 OYHOM popMe | IO 3204HOM popme
oOyueHus oOy4deHus

KonraktHasi pa6ora (Bcero), 184 30

B TOM YHCJI€ MPAKTHYECKAsi MOAT0TOBKA

Jexyuu (J1) 92 14
Ipaxmuuecxue 3anamus (113) 92 16
Jlabopamopuvie 3auamus (J13) — —
CamocrosiTesibHas padora o0yuarommxcs (CP) 140 348
KourtpoJasn 72 18
Hroro 396 396




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 CpP =
N4
1 2 3 4 5 6 7 8
Paznen 1. AnanuTryeckast reOMETpHS C HJIEMEHTAMU JIMHEHHOHN anreOpsl
1.1. DJeMeHTHI JINHEHHOH anreOpsl 16 4 - 6 6 X
1.2. DNeMEeHTHI BEKTOPHOI anreOpsl 18 6 - 6 6 X
1.3. AHanuTHueckas reoMeTpust 34 10 - 10 14 X
Paznen 2. OCHOBBI MaTEMaTHYECKOr0 aHAJIN3a
2.1. DyHKIUA 9 2 - 1 6 X
2.2. ITpenen. HenmpepsIBHOCTH 22 8 - 6 8 X
2.3. KommiekcHbie uncna 9 2 - 3 4 X
HuddepennmanpHoe ucUUCIE-
2.4. HUE (QYHKIMHU OJIHOM IMepeMeH- 28 10 - 10 8 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 26 8 - 8 10 X
2.6. OnpeneneHHblil HHTETpa 20 6 - 6 8 X
JuddepenumanbHoe ucducie-
2.7. HUE (YHKIMHM HECKOJIbKUX Iie- 16 4 - 4 8 X
PEMEHHBIX
o8 Kpartssle 1 KpUBOJIMHEWHBIEC WH- 18 4 i 4 10 X
Terpasl
) UwucnoBbie ¥ (QyHKIIMOHAIBHBIC 29 6 i 6 10 «
psizibI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 22 8 - 6 8 X
392 Cucremsl } Qg depeHIraIbHbIX 4 i i 5 5 <
ypaBHEHHI
Pa3nen 4. JluckpeTHast MareMaTHKa
4.1. MHuoxectBa. OTHOIIEHNA. Dite-
5 1 - 2 2 X
MEHTbI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredbpa MHO- 4 i i i 4 <
KECTB
4.3. DneMeHTHI TeopHH rpados 4 - - - 4 X
Paznen 5. Teopust BEpOoSITHOCTEN € dJIEMEHTAMU MATEMATUYECKON CTaTUCTUKU
5.1 Crnyyaiinble COOBITUS 13 3 - 4 6 X
5.2. CrnyualiHble BEJTMUHHBI 16 6 - 4 6 X
53 DJeMeHThl MaTeMaTHUeCKOM 18 4 i 4 10 «
CTaTUCTHKH
KoHnTpoas 72 X - X X 72
Htoro 396 92 - 92 140 72




3aounas

¢popma o0yuenust

B TOM 4HCJIC

KOHTaKTHas pa60Ta

¥a]
Ne tembl | HamMmeHOBaHuME pa3ziesioB U TEM Eacfgg .g_
J J3 I13 CP z
X~
1 2 3 4 5 6 7 8
Pazgen 1. Ananurrueckas TeOMETpHS C DJIEMEHTAMH JIMTHEHHON anreOpsl
1.1. DJIeMEHTHI JIMHEHHOM anreOpbl 18 1 - 1 16 X
1.2, DJIeMEHTHI BEKTOPHOM alreOpbl 20 1 - 1 18 X
1.3. AHanuTHuecKas reoMeTpust 25 - - 1 24 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 12 - - - 12 X
2.2. ITpenen. HenpepbsiBHOCTB 26 1 - 1 24 X
2.3. KommekcHbie uncna 9 - - - 9 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJHOHN IMepeMeH- 32 1 - 1 30 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 33 1 - 2 30 X
2.6. OnpeJieneHHbII UHTErpaj 32 1 - 1 30 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 18 1 - 1 16 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 29 1 i 1 20 <
TETpaIbl
) YucnoBele M (hYHKIIMOHAJIBHBIE 29 5 i 5 18 <
PAIBI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 24 2 - 2 20 X
30 ChuﬂeMb{lnn@@wpeHuHanLHHX 4 i i i 4 X
ypaBHEHHI
Pasnen 4. JluckpeTHasi MareMaTHKa
4.1. MHoxecTtBa. OTHOIIEHNUS. De- 8 i i i 8 <
MEHTHI KOMOMHATOPUKHU
4.2. Bynesa anre6pa, anredpa MHO- 8 i i i 8 <
KECTB
4.3. DJeMeHThl Teopuu rpados 8 - - - 8 X
Paznen 5. Teopust BEpOSITHOCTEN € 3JIEMEHTAMU MAaTEMATUYECKON CTATUCTHKU
5.1 Crnyyaiinble COOBITUS 21 1 - 1 19 X
5.2. CrnyyaliHble BETUUHUHBI 20 1 - 1 18 X
53 DJIEMEHTHI MaTEMaTUYECKON 16 i i i 16 X
CTaTUCTHKH
KonTponb 18 X - X X 18
Hroro 396 14 - 16 348 18




4. CprKTypa 1 COAECPKAaHME TUCHUIIVIMHDBI, BKIIOYAKIICE MPAKTUYCCKYIO ITOAT0TOBKY

[TpakTHdeckass MOATOTOBKA MPH pealu3aluil y4eOHBIX MPEIMETOB, KYpPCOB, MUCIUTUINH
(Mopyneil) opraHu3yercs MyTeM MpPOBEACHMS MPAKTUUYECKUX 3aHATHH, MPAKTUKYMOB, J1abopaTop-
HBIX pabOT U MHBIX AHAJIOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oynyuieil mpodeccuo-
HAJIBHOU JIESITENBHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOKET BKJIIOYATh B ceOs OTJENbHbIC 3aHATHS JEKIIMOHHOTO TH-
ma, KOTOphIe MPEAyCMaTPUBAIOT Mepeaauy ydeOHoi nHpopManuu oOydaromumcs, HeoOX0uMOi
JUIS TIOCTIEAYIOUIETO BBIMIOJIHEHUSI paboT, CBSI3aHHBIX ¢ Oyaymied npodeccHnoHalbHON esTeNbHO-
CTBIO.

4.1. Copep:xanue 1M 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 MaTeMaTUKHU. [IoHATHE MaTeMaTHYECKOTO MOJe-
JUPOBAHUSA, METOJ]a M aJITOPUTMA PELIeHUs 3a/ad. DJIEMEHTbl MaTeMaTHUeCKOW JIOTUKH, He00Xo-
JMMOE U 1I0CTaTOYHOE ycaoBUs. CUMBOJIBI MATEMaTUUYECKON JIOTHKH, UX UCIIOIb30BaHHE.

JIuHeltHble TpeoOpa30BaHMsl U UX MATPHULbL, AeHCTBUS ¢ HUMU. [IoHsTHE 0OpaTHON MaTpHILIbL.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3aliCh CUCTEMbI JTUHEHHBIX ypaBHEHUN
u e€ pemenue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HMccinenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. ba3zucHele pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Metoj 'aycca. Haxoxxaenue oOparHoi MaTpulel. OnpeaenuTesnn BTOporo u
TPETHhEro MOPSAIKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JOMONHEHNs. Briuncienne onpene-
JIMTENS pa3jiokeHueM 1o crpoke (cronduy). Dopmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bexropsl. JIuHelHble onepanyy Hal BeKTopamu. TeopeMbl 0 MpoeKkuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JInHeilHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. Hanpasisitomue KOCHHYCHI U IIMHA BeKTOpa. [[oHATHE 0 BEKTOPHBIX JUarpammax B HayKe U
TexHuke. CKalsipHOE NMPOU3BEACHUE BEKTOPOB U €ro CBOICTBA, BBIpA)KEHHE B KOOPAMHATHON (op-
Me. /lnuHa BeKTOpa M yros MeXJy JBYMs BEKTOpPaMHU B KOOpJIMHATHOH (opme. YciaoBue opToro-
HaJIbHOCTHU JIBYX BEKTOPOB. MeXaHUUYeCKUN U T€OMETPUUYECKUIN CMBICI CKaJISIPHOTO MPOU3BEACHMUS.
BekropHoe npousBeneHHE IBYX BEKTOPOB, €r0 CBOMCTBA, BbIpa)XKEHHE B KOOPAMHATHOH (opme.
VYcnoBre KOJUIMHEAPHOCTHU JIBYX BeKTOpoB. [Ipocrelinine nmpuiiokeHns BEKTOPHOTO MPOU3BEIECHUS.
CMenaHHOe TpOM3BENEHUE TpeX BEKTOpoB. CBONCTBA W BBIpAKEHHE B KOOPAMHATHOM (opme.
[IpumeHeHne cMEIIaHHOTO MPOU3BEICHUS B PELICHUH MPUKIIAIHbIX 3a]1a4.

AHaJIUTHYECKAsl FeOMeTpust

YpaBHeHUs TUHUIA Ha TUIOCKOCTH. Pasnuunblie opMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXy TPSIMBIMH. Y CITIOBHE MApaIEIbHOCTH U IEPIICHINKYIIsIpHOCTH. [lepeceuerne aByX MpsiMbIX.
VYpaBHeHHE MyYKa IPSMBIX, IPOXOIAIIMX 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 MOpsiKa: OKPYXKHOCTb, JJUTUIIC, T'H-
nepbosa, mapaboia, UX TeOMEeTpUYECKHe CBOWCTBA M YpaBHEHHUS. DKCIEHTPUCHTET JJUIUIC W TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHHH
KPUBOW BTOPOTO TMOPSIIKA U IPUBEIEHUE €ro K KaHOHUYECKO# (popme myTéM nepeHoca.

[TnockocTh. YpaBHEHHE IIOCKOCTH, MPOXOJAIIEH Yepe3 JaHHYIO TOUYKY U IMEpIEHAUKYISPHO
IaHHOMY BekTopy. O0I1ee ypaBHEHNE TNIOCKOCTH U €r0 YaCTHBIE BUBI. YTOJI MEX]y IJIOCKOCTSAMH,
YCIIOBHS MAPALIEIIBHOCTU M NEPIICHAUKYISIPHOCTH. YTOJI MEXKAY MPSMON M IUIOCKOCTBIO, YCIOBHS



NapaJUIEIbHOCTH M NMEPHEHIUKYISIPHOCTH. 3ajjaya O HaXO0)KJICHUU TOYKHU NE€PECEUEHUs MPSAMOM U
IIJIOCKOCTH.

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

ITonsipHbIE KOOPAMHATEI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM cucTeMor koopauHaT. Kpussle
B IOJISIPHBIX KOOpJMHATaX (Kapauouzaa, ciupalb, JeMHHUcKara). Llmwinnapudeckue u cheprudeckue
KOOPJAMHATHI B MPOCTPAaHCTBE. Pa3znuuHblie criocoObl 3a1aHusl TUHUNA U OBEPXHOCTEH B MPOCTpaH-
CTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKUMA

MHoxecTBO BemecTBeHHBIX uncen. Dynknus. O6nacte ee onpeaenenus. CrocoObl 3aJaHus.
OcHoBHbIE 351IeMeHTapHble GYHKINH, UX CBOICTBa U rpaduku. ClokHbIE U 00paTHbIe PYHKIIMH, UX
rpaduku. Kinaccuduranms ¢yHKImid.

IIpenen. HempepbIBHOCTH

UYucnoBsle MOCIEN0BATEILHOCTH, X POJIb B BBIUMCIMTEIBHBIX Ipoueccax. [Ipenen uncinoBoit
nocyenoBarenbHocT. Cxonauyecs U pacxoIALIUecs] YUCIIOBBIE MTOCIEI0BAaTEIBHOCTH. Teopema o
CYIIECTBOBAHMUHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. Ilpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKoHEUHO-
cru. Ilpenensl MOHOTOHHBIX (GyHKIWH. beckoHeuno Manble 1 6eckoHeyHO Oonblve (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 Hall HenpepbIBHBIMU (QyHKIMSIMU. HenpepbIBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKuui. CBoiicTBa (pyHKIINMH, HETIPEPHIBHOM Ha OTpE3Ke: OrpaHUYEHHOCTh, CYIIECTBOBA-
HUE HauOOoJbLIETr0 U HAMMEHBILIEr0 3HAUEHUH, CYIIIECTBOBAHNE IPOMEXYTOUHBIX 3HAYEHUI.

KoMmiekcHbIe yncia
[TonsiTue u npeacTaBiIeHUs] KOMIUIEKCHBIX yucesl. DOpMbI 3alUCH KOMIIEKCHBIX ynceln. Jleu-
CTBHS HaJ KOMILIEKCHBIMH YHCIIAMHU.

JAudpdepenunaibHoe HCHHCAEHHE (PYHKIIUU OHON NTepeMEeHHOH

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHOM. Onpenenenue npou3BogHo. [lonstue GyHk-
uuu, gudpdepeHunpyeMoil B Touke, qudpdepennnan GyHKIUU U ero reomeTpudeckuii cMoici. [Ipo-
M3BO/IHAs (DYHKIIMM, €€ CMBICH B Pa3JIMYHBIX 3agadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byuknuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IpousBoaHas cioxHo u 06-
patHoil ¢ynkiuu. VuBapuantHOCTh (popmbl muddepennuana. [Ipumenenne auddepenunana k
npuOMKEHHBIM BeIuuCeHuaM. [luddepennurpoBanue GpyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema ®epma. Teopemsr Posus, Jlarpanxka, Kommu, ux mpu-
meHenue. [IpaBuno JlonuTans s packpeiTus HeonpenenéHnocteil. [IpousBonnsie u nuddepeHm-
aJibl BBICIIMX TOpPsiiKOB. HemHBapuaHTHOCTH (hopMbl A depeHIInanoB BHICIINX MOPSAKOB. Y CIO-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIUH, HeoOXxoaumoe ycioBue. JlocTarouHbie
ycaoBus. OTbICKaHHE HauOOJBIIETr0 U HAUMEHbIIEro 3HaueHu GyHkuuu, 1uddeperunpyemont Ha
unTepBanie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku mneperuda.
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 HenpepbIBHOCTh BeKTOp-hyHKIMHU. uddepeHupoBanue
BEKTOP-(QYHKIIMH, MEXaHUYECKUN W TEOMETPUUECKHI CMBLI MPOU3BOAHON BeKTOP-GyHKIMHU. [Ipu-
noxeHus K mexanuke. Juddepenuuan nyru KpuBoii 1 ero reomerpuyeckuii cmpici. Cpennss Kpu-
BH3HA KPUBOM M KPUBH3HA B TOUKE. Pamnyc M HEHTp KpUBU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX MHTETpaJoB. MeTOAbl MHTEIPUPOBAHUS: HHTETPUPOBAHUE 3aMEHOM IIEPEMEHHON U I10 4Ya-
CTSIM, MHTETPUPOBAHHME PAIMOHAIBHBIX JApOOEH, TPUTOHOMETPUYECKHE IOIACTAHOBKM U METOJbI
«panroHATN3AIMI» UHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIMXCS» HHTEIPAIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3ana4yu, NpUBOASAIINE K MOHIATHIO ONpEeAeeHHOro uHTerpaia. OnpeneiaeHHbli HHTErpai, Kak
npenen UHTerpanbHoi cymmbl. [lonatue o6 uHTerpupyemoil GyHKIUH, HOPMYIUPOBKA TEOPEMBI
cymectBoBanus. [Ipocreiiine cBoiicTBa onpenenéHHOro HHTErpaia, Teopema o cpeaem. CpeaHee
3HaueHue QyHkuuu. [IpousBonHas OoT ompenen€HHOro MHTErpaja Mo BepxHemy mpeneny. Cs3b
MEXy OIpeNeIEHHBIM HHTErPAJIOM U mepBoobOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeAeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
rPaJIOB CIIOCOOOM TOJCTAaHOBKH M IO YacTsM. HecoOcTBeHHBIE MHTErpalibl ¢ OECKOHEYHBIMH TIpe-
JielaMd M OT HEOTPAaHWYEHHBIX (PYHKIIMHA, UX OCHOBHBIE CBOIiCTBa. ['eoMeTprueckoe mpuioKeHue
OTIPENIeIEHHOTO MHTETpajia: BBIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOI U MOJIIPHOM CHCTEMax KOOpIUHAT, 00bEMOB TeJ MO IUIOIMIAASAM IMONEPEYHBIX CEUCHHUI U Tel
BpallleHus, JUIMH JIyI KPUBbIX, IUIOIIAJEH moBepxHocTeil BpamieHus. [lpunokeHus uHTErpana K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIMN HECKONBKHX TepeMeHHbIX. Obmacte ompenenenus. Ilpexen ¢pynkumu. Hempepbis-
HocTh. HekoTopele noHsTHS Tomosnoruu. YacTHele npou3BoHble. MIX reomeTpruecKuil cMbIci (1J1s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Monubiit quddepennnan, ero cBi3b ¢ YaCTHBIMU NMPOU3BOJAHBIMU. [IpuMeHeHune nonHoro audde-
peHIana K npuOIMKEHHBIM BblunciaeHus M. MlHBapuanTHOCTH (opMbI MoJHOrO AuddepeHnnania.
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 aAuddepennnana. YactHble 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 HECKOJIbKHUX NepeMeHHbIX. Heobxoaumoe ycnoBue 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. /[BoiHON M TpoOHOW 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 M (pU3MUECKUE MPHIIOKEHUS JBOHHOTO
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. ['eomeTpuyeckue 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 IIEPBOI0 U BTOPOTO POJia, UX CBOMCTBA, MpUMepHl BbruncieHus. @opmyna ['puHa.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHHOIO MHTErpana OT IYTH MHTETPUPOBaHUS (IUIOCKUM CIly-
qaif). Haxoxxenue GpyHKIMHN IByX NEPEMEHHBIX 0 €€ oJHOMY AuddepeHnnany.

YucaoBblie 1 QYHKIIMOHAJIbHbIE PAIbI
Yucnossie psaasl. CXOOUMOCTh B cyMMa psijia. HeobxoauMoe ycioBue cXxoauMocTu. JleicTBust
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psifa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB. Psbl €
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MOJIOKUTENbHBIME uiieHaMu. [lpusHaku cpaBHenus, [lanambGepa, Komm. OO0OMEHHBIN psa Kak
MpUMEp STATOHHOTO psifa. 3Hakodepeayronuecs psaasl. [Ipusnak Jleiionuma. 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 psiza. Pan Telnopa u Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psiibl. [IpuMeHeHne cTeneHHbIX PsJIOB B MPUOJIMKEHHBIX BBIYMCICHUSAX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, peneHne auddepeHunanbubix ypaBHeHu. Psaapr @ypoe
10 TpUroHoMeTpudeckuM cucremaM. Gopmynsl s ko3 puirenTos psna. Pasnoxenue pyHkuui
B Tpuronomerpuueckue psaasl @ypoe. Psag Oypee mis 94€THRIX U Heu€THBIX QyHKIMA. Dopmynu-
POBKa JJOCTaTOYHBIX YCJIOBUI cxoquMOcCTH psiioB Pypbwe. Pag @ypwe g GyHKIMU ¢ 1100BIM Ie-
puoJIOM. YCI0BHE NMOTOYEHYHON CXOAMMOCTH M CXOJHMMOCTH «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, npuBojdAmre K auddepeHunanbHbM ypaBHeHUsAM. J{uddepennmanbabie
ypaBHEHHUs nepBoro nopsaka. [Toustue 06 oOmem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havanpnbie ycnosus. 3anaya Kommu. TeopeMa cyiecTBoOBaHMS M €IMHCTBEHHOCTH PELICHUS 331a4H
Komm. OcHOBHBIE K1acChl YPaBHEHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisolMMuUcs nepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHble. [lonsTue 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIMaNbHOTO ypaBHeHUs. M3okmuabl. [Ipmnoxkenus nuddepeHIranbHbIX YpaBHEHHH IEpBOTO
Hopsika B Pa3IMUHbIX 00nacTax Hayku. AuddepeHunanbuple ypaBHEHUs BBICIIUX MOpsAaKoB. O6-
mee u yacTHoe peuienue. 3amada Komm. IToHsTHEe 0 KpaeBbIX 3amadax ais AudQepeHnnarbHbIX
ypaBHEHMI. YpaBHEHHUs, JOMyCKaloIle MoHmKeHue nopsaaka. [Ipumeps npumenenus auddepen-
LUalbHBIX YPAaBHEHUN B Hayke U TexHuke. JIuHelHble nuddepeHnuanbable ypaBHEHHsI, OAHOPO/I-
Hble ¥ HeotHOopoaHbIe. [ToHaTHe obmero pemenus. CBoiicTBa ux pemeHuil. JInHeiiHO He3aBUCHMBIE
pemenus. Ctpykrypa oOuiero pemienus. JInHelnble oqHOpOAHbIE AU PepeHInanbHbIE YPABHEHUS
BTOPOTO TMOPSAJIKA C MOCTOSHHBIMU KOod(duineHTaMu. XapaKTepUCTHUECKOE ypaBHEHHE. 3aluch
o01Iero pemnieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepUuCTHIecKoro ypasHeHus. CTpykTypa oOuiero
pELIEeHNs TMHEWHOTO HEOAHOPOJHOTO ypaBHEeHUs. TeopeMa 0 HaJOXKEHUM pEIICHUN. Y paBHEHUS C
IIPaBOM YacThIO CHEUAIBHOrO BUJA. [[pMlokeHus K ONMCaHUIO JIMHEWHBIX Mojenel. Meton Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHranbHble YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULIHEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1u¢pdepeHINATBHBIX YPABHEHU

HopmanbHas cucrema audQepeHInanbHbIX YpaBHEHUI. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3amuch HOPMAJIbHOU cucTeMbl. ['eomeTpuueckuii cmbich pemenus. ®a3zoBoe MpOCTPaHCTBO (IIIOC-
KOCTb), (hazoBas kpuBas. [IpuinoxeHus B JMHAMUKE CUCTEM MaTepHUajbHBIX TOYEK, B TEOPHH aBTO-
MaTHUYECKOI0 YIpaBiieHus, B Onosyoruu u T.1. 3aaada Ko amns HopManbHOU cuctemsbl quddepen-
LMalbHBIX ypaBHEeHUN. TeopeMa CylieCTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3agadn Kommu. Me-
TOJ UCKJIIOYEHHUS JJIsl pelleHrs HOPMaJIbHBIX cucTeM nuddepeHuanbHbix ypaBHeHHH. CrucreMsl
TUHENHBIX AuddepeHInanbHbIX yYpaBHEHUN, CBONCTBA pelleHUN. PemieHue cucteM TUHEHHBIX
g depeHInaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA((UIIUEHTaMU.

Paznen 4. /Iluckpernass MmateMaTuka

DneMeHTHl TeoOpuu MHOXKeCTB. J{narpamMmel Diinepa — Benna. DnemeHTsl kKoMOuHaTOpUKU. by-
neBa anrebpa, pyHkuu anreOpsl jJoruku. [Tomunom XKerankuHa. Anredpa MHOXKECTB. DIEMEHTHI
Teopuu rpadoB: onpeaeneHre, Buasl rpadoB, onepanuu Haa rpadamu. MaTpuiia CMEXHOCTH.
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Pazgen S. Teopust BepoATHOCTEH € 3JIeMEHTAMUA MATEMATHYECKOH CTATUCTUKH

Cayuaiinbie coObITHS

[Ipenmer Teopun BepoOsSTHOCTEW. 3HAYEHHE Kypca TEOPUHM BEPOSITHOCTEH M MaTeMaTHYECKOM
CTaTUCTHKH B MPO(ECCHOHATBHOI MOATOTOBKE U MPOPEeCCHOHATBHOM AeaTenbHOCTU. Ponb poccuii-
CKMX YYEHBIX B Pa3BUTHUH TeopHH BeposiTHocTed. Kiaccuduxauus cobsrtuii. [IpoctpancTso aie-
MEHTapHBIX COOBITHIA. Anredpa coObituii. [loHsTre ciaydaiinoro coobITHs. OTHOCUTENBHBIE YacTO-
ThI. 3AKOH YCTOMYHMBOCTH OTHOCHUTENIBHBIX YacCTOT. CBSA3b MEXAY BEPOSTHOCTBIO U OTHOCHTEIBHON
yactoToil. [lonsTie BeposTHOCTH coObITHs. Kilaccnyeckoe U reoMeTpryecKoe OIpeesieHue Bepo-
arHoctu. KomOGunaropuka. HernocpencrBeHHoe BbruuciieHue BepostHocTu. [lonstue o6 akcuoma-
TUYECKOM IIOCTPOEHUU TEOPUU BEPOSATHOCTEU. DJIeMEHTapHasi TEOpHUsSl BeposiTHOCTEN. MeTo bl BbI-
quCcJIeHUs BeposiTHOCTe. TeopeMa o moBTOpeHUHU onbIToB (cxema bepHynnn). HauseposiTheitmas
4acToTa IpU OBTOPEHUH OIIBITOB.

Cay4aiinble BeJTH4MHBI

CrnydaiiHble BETMYMHBI U 3aKOHBI UX pacnpeneneHus. JJUCKpeTHbIe U HENIPEPbIBHBIE CITyYallHbIE
BennuuHbl. Pan pacnpenenenus. OyHKIMs pacnpenenaeHus, INIOTHOCTh PaclpeneeHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh momananus ciydalHOW BEJIMYMHBI HA JAHHBIA MHTEpBal. Ywuc-
JIOBBIE XapaKTEPUCTUKH CIy4alHBIX BEIUYMH. MaTeMaTndecKkoe 0KUIaHUE U €T0 CBA3b CO CPEIHUM
apudmernyeckuM (3aKoH Oosbliux yucen). Jucnepcus u cpeaHee KBaIpaTUYECKOE OTKIOHEHUE
cnydaiiHot BenmuuHbl. Pacnpenenenue Ilyaccona. bunommansHoe pacnpenenenue. HopmanbHoe
pacrpeneneHue, ero CBOMCTBA, YCIOBHS, IPU KOTOPBIX OHO BO3HHUKAET. YHCIOBbIE XapaKTEPUCTUKU
HOpMaJIBHOTO 3akoHa. dynknus Jlamtaca. BerauciaeHue BEpOSTHOCTH MOMAAHUS CIIy4aliHOW BEJIU-
YMHBl Ha 33JaHHBI MHTEpBal B Cilydya€ HOpMallbHOro pacmnpeneneHus. l[lonstue o aBymepHOM
HOpMaJIbHOM pacrtipeniesieHun. [loHsTre o pasnuuHbIX Gopmax 3akoHa OoJbIIuX uyuceln. Teopembl
bepnynnu u Yebsimena. Llentpanbhas npenenbHas Teopema JIsmyHoBa.

DJieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

I'eHepanbHas COBOKYNMHOCTb M BbIOOpKa. Bapuanmonnslii psi. ['mcrorpamma, smnupudeckas
GyHKIUS pacrpeneneHus, BBIOOpOUHOE cpefHee W aucrepcus. TouedHble OLIEHKH HEM3BECTHBIX
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. MIHTepBanbHbIE OLIEHKU. MIHTepBaIbHOE OLICHU-
BaHUE apaMeTPOB HOPMAJIBHOIO paclpeaeeHusl.

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

Cucrema ByX ciay4yailHbIX BeJW4YUH. DyHKIMOHANbHAs, CTATUCTHUYECKAs U KOpPPENLUOHHAs
3aBUCHUMOCTH MEXAY BEJIMYMHAMH. DJIEMEHTHI KOPPEISLUUOHHOIO aHanu3a. JIMHelHsli perpeccu-
OHHBIN aHanmu3. OCHOBHbBIE CBOMCTBA perpeccun. OIEHKU MapaMeTPOB PErPECCHOHHON MOJAEIH MO
METOJly HAaMMEHBIINX KBAaJpaTOB M CBOMCTBA 3TUX OLIEHOK. Y paBHEHUs JMHENHON perpeccun. Tec-
HOTa CBsI3U U €€ olleHKa 1o koddduunenty xkoppensuuu. [lonstue o HenuuelHoit perpeccuu. Kop-
penAuMoHHOE OoTHOoIIeHHe. OmnpeneneHue napaMeTpoB HEJIMHEMHBIX YPAaBHEHHH PErpeccuu METOo-
JIOM HaUMEHBIINX KBaIPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

3HaueHue Kypca MaTeMaTUKH B MPOPECCHOHATBHON MOATOTOBKE U
npoeCCHOHATIBHON JesTeIbHOCTH. POJb POCCHHCKUX YYEHBIX B
pa3BUTUU MaTeMaTuku. Matpuiibl. OCHOBHbIE TOHATHUS, 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.

CucreMsbl ABYX U TpEX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3alucCh
CHUCTEMBbI JIUHEHHBIX ypaBHeHUH U e€ pemieHue. Teopema Kpone-
kepa-Kanemnu. HccnenoBanue COBMECTHBIX CHUCTEM JIMHEHHBIX
ypaBHeHul. ba3zucubsie pemenus. Meron I'aycca. @opmynsl Kpa-
Mepa.

CucreMbl KOOpJIMHAT Ha IJIOCKOCTU U B IPOCTPAaHCTBE. BEKTOPBLI.
JInnelinble onepanuu Haj Bekropamu. [Ipoekuus BekTopa Ha OCb,
cBoiictBa npoekuuu. [lonsTue nmuelHOro nmpocrtpancrsa. Koop-
JIIMHATBI BEKTOpa. JIMHEMHO He3aBUCHMBIE BEKTOPBI. [IpsMoyromns-
Hbli Oasuc. PasnoxkeHne BekTopa B HIPSIMOYrojJbHOM 0Oaswuce.
Hanpapnsroomuye KOCMHYCHI U JJIMHA BEKTOpa. JImHElHbIe ornepa-
UM HaJ BEKTOpaMH B KOOpAMHATHOU ¢opme. JleneHue oTpeska B
3aJaHHOM OTHOIICHHH.

CkansipHoe mpousBefieHue BeKTOpoB. CBOWCTBA CKAISAPHOTO MPO-
u3BeleHus, (DU3MUECKUN CMBICI, BBIPAKEHHE B KOOPAWHATHOM
dopwme. JlnvHa BEKTOpa W Yrojl MEXIY IBYMs BEKTOpamu. Y Clo-
BHE€ OPTOTOHAILHOCTH JBYX BEKTOPOB. [IprMeHeHHe CKalspHOTro
MPON3BCACHUA B PCIICHHUU IMMPHUKIIAAHBIX 3a1a4.

BekTopHOEe npon3BeieHNE BEKTOPOB, €ET0 CBOMCTBA, BBIPA)KEHUE B
KOOpAUHATHOU (popme. YcoBHE KOJUIMHEAPHOCTH BEKTOPOB. Du-
3UYECKHI CMBICII BEKTOPHOTO NpousBeacHus. [lonsaTue 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 CIIOBUS NapajuIeIbHOCTH W INEPIEHINKYISAP-
HOCTH MPSMBIX. YPaBHEHHUE ITy4YKa NPSMBIX.

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

[ToBepXHOCTH U UX ypaBHEHHUS. Y PaBHEHUS IJIOCKOCTH U MPSIMOM
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 TOpsaKa. [[MIMHAPHUYECKHE TTOBEPXHOCTH.
Cdepa. Dmmuncoun. ['mnep6onounsl. [Tapadomonnasl. ['eomerpu-
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

YECKHE CBOMCTBA ITHX IMOBEPXHOCTEH, MCCIEoBaHUE WX (HOPMBI
METOJIOM CEUEHHUH.

11.

MHOXeCTBO BellecTBeHHBIX uncesl. Oynkiusa. Ob6nacTs ee ompe-
nenenusi. CriocoOs! 3amanus. Knaccudukammsa dynxomii. [Tomsip-
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.

YucnoBble nocnenoBaresibHOCTH. [Ipenen 4ucinoBoil mocienoBa-
TEeIbHOCTH. CXOAsIIMecs U pacXoIdlluecs YUCIOBbIE MOCIIEI0BA-
TenbHOCTH. [Ipu3Haku cxogqumocTu. Yucno e. Berancienue npene-
JIOB YHMCJIOBBIX MOCJIEI0BATEIBHOCTEN.

13.

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

14.

Teopembl 0 cBsI3U (QYHKIIUH, UMEIOICH TIpe/iet, ¢ 0ECKOHEYHO Ma-
noit ¢ynkuueir. OcHOBHBIE TeOpeMBbl O mpenenax. HeompeneneH-
HOCTH M METOJBI WX PACKpBITHA. BBIUMCIEHHE OJIHOCTOPOHHUX
npezienoB. TeopeMbl O TIpeAeNbHOM IEpexo]e B HEPaBEHCTBAX.
3ameuarenbHble npeaensl. CpaBHEHHE OECKOHEYHO MaNbIX (DyHK-
11il. DOKBUBaAJICHTHbIE OECKOHEYHO MaJible (DYHKIUH.

15.

HenpeppiBHOCTh QyHKIIMI B TOUKEe M Ha MHOKecTBe. Touku pas-
pbIBa QyHKIMM U WX Kiaaccupukanuu. J[edcTBHUsS HaJl HENpepbIB-
HbIMU (QYHKIUSAMH. HenpephlBHOCTH OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. CoiicTBa (yHKIUM, HENPEPHIBHONW Ha OTpe3ke (orpa-
HUYEHHOCTb, CYIIECTBOBAaHNE HAaMMEHBIIET0 U HAaUOOJbILEro 3Ha-
YEHHH, CyIIECTBOBAHUE TPOMEKYTOUHBIX 3HAUEHUN).

16.

Ilousarue n MNpEaACTaBJICHUA KOMIIJICKCHBIX YHCCIIL. q)OpMBI 3aIltucu
KOMIIIICKCHBIX YHCCII. I[eﬁCTBHH Haad KOMIIJICKCHBIMHA YHCJIaMU.

17.

3amaun, TPUBOMAIIME K TOHSATHIO MPOU3BOJIHOW. OrmpeseneHue
npou3BoHON QyHKIMKM B Touke. OCHOBHbIE MpaBuia JuddepeH-
nupoBanus ¢yHkuui. IlpousBoanas cinoxuoit pynkuuu. Ipous-
BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIUH, TabInIa MPOU3BOI-
HbIX. [Ipon3BoHas HesIBHOW U MapamMeTpudecKkH 3aJaHHON (QyHK-
097078

18.

Teopema o HenpepbIBHOCTH nuddepenmpyemoit Gpynkunu. ud-
depennman ¢pynkuuu. ['eomerpudeckuil cmpici. CBsi3b € TPOU3-
BoiHOM. CBolicTBa nepsoro nuddepennuana. ['eomerpuyeckuit u
MEXaHUYECKUNU CMBICI IPOU3BOJHON. YPaBHEHHUS KacaTeIbHON U
HOPMAJIX K INIOCKON KPUBOM.

19.

[TpousBonHble U AuddepeHnransl BEICIINX TopsiakoB. HennBapu-
aHTHOCTh (opMbl HddepeHanoB BbICIIUX MOPsIKOB. MexaHu-
YECKUIl CMBICII IPOM3BOAHON BTOpPOro mnopsika. Bropas mpous-
BOJIHAs MapaMeTPUUYECKH 3aJaHHON (PYHKLIUHU U HESIBHON (YHKLIUU.
OcHOBHBIE TeOpeMbl TU(HEPEeHIINATBHOIO HCUYUCICHHS IEHCTBH-
TEJIbHOW MepEMEHHOMN U X NnpuMeHeHue: TeopeMbl depma, Pors,
Jlarpan>xa, Komn. IIpasuio Jlonurans.
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

20.

[Mpumenenne nuddepeHUaTLHOTO UCYUCICHHS IS UCCIIe0Ba-
HUS QYHKIUI U TOCTPOCHUS UX TpapuKOB. YCIOBHUSI MOHOTOHHO-
cTH QYHKIHUU. DKCTPEMYMBbI (QYHKIIMU, HEOOXOIUMOE H JOCTATOY-
HOE YCJIOBHS CYIIECTBOBaHUS IKCTpeMyMa. OThICKaHWE HAaUMEHb-
Iero U HamOoJbIIero 3HadyeHud QyHkuu, muddepeHuupyemoit
Ha OTpE3Ke.

21.

HccnenoBanue Boimykioctu (yHkimu. Touku meperuba. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHHUS TOYKH Tepernda. ACHUMITOTHI
rpaduka ¢pyakuun. O0mas cxema ucciaeaoBaHus (YHKIIUU U TI0-
cTpoenus ee rpaduka. [Ipumeps.

22.

[TepBooOpasnas Qynkums. HeonpeneneHHBI WHTETpall U €ro
cBoiicTBa. Tabuuia naTErpasoB. MeToabl HHTETPUPOBAHUS: HEIIO-
CPEJICTBEHHOE WHTETPUPOBAHUE.

23.

Meron 3aMeHBI IEPEMEHHON B HEONPEAEICHHOM MHTErpajie U UH-
TErPUPOBAHUE I10 YACTSIM.

24.

PasnoxeHue panuoHanbHBIX Opo0Oeit Ha mpocreiimue. MHterpupo-
BaHME PAIMOHATBHBIX (DYHKIIMIA.

25.

HuTerpupoBanue uppanuoHanbHbIX (QYHKIUN (CTETIEHHBIE U TPH-
TOHOMETPUYECKHUE TIOJICTAHOBKH ), TPUTOHOMETPUUYECKUX (PYHKIIHH.
VYHuBepcangpHas TPUTOHOMETPUYECKas MOACTAaHOBKA. BulpaxkeHus,
HEUHTETrpUpyeMbIe B KBaJIpaTypax.

26.

3amauy, MPUBOJALIME K IOHATHIO OIPEAEIECHHOIO WHTErpala.
OrnpeneneHHpld UHTETpaNl. Teopema CyIeCTBOBAHUS OMpEIEIeH-
Horo uHrerpana. CBoiicTBa omnpezaeneHHOro uHrerpana. IIpous-
BOJ[HAsl MHTErpajia 0 BEpPXHEMY IIepeMEHHOMY Ipezeny. Popmyina
Herotona-JleitOnuna. MHTerpupoBanue mno yactsM M 3aMeHa Iie-
peMeHHOM B omnpezaeneHHOM uHTerpane. OnpeeseHHbli HHTerpal
OT HEYETHON M YeTHOH (PYHKIMH 10 CHMMETPUYHOMY IPOMEXKYT-

KYy.

217.

HecobcTBeHHbIE MHTErpaibl ¢ OECKOHEYHBIMHU MpeJeslaMi HHTe-
TPUPOBAHMS U OT HEOTPAHUYEHHBIX (QYHKIUI.

28.

[TpunoskeHne onpeneIeHHOro UHTErpajla K PEIIEHUI0 TeOMETpHYe-
CKUX U (U3MYECKUX 3a7au: BhIYMCIIEHUE MJIOIAAH TUIOCKOH dury-
pBI, IIMHBI IyTH KpUBOH (TJIOIIAEH MIOCKUX (QUTYp, JUTMHBI Y-
T, TUIOIIA U MOBEPXHOCTH, 00beMa Tena BpalleHus, padoThl, AaB-
JIeHUS, CTATUCTUYECKUX MOMEHTOB, LIEHTPa TXKECTU IIIOCKOH (hu-

TypHl).

29.

OYHKIUHU IBYX JEHCTBUTENBHBIX MMEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Hus. O0nacth onpeaeneHus. JIMHUM ypoBHS (QYHKIIMHM JBYX Tepe-
MEHHBIX. YacTHbIE TPOM3BOJHBIE TIEPBOTO MOPSAKA, UX TEOMETPH-
yeckuit cmbici. [lomaeni quddepennman, ero cBsi3b C YaCTHBIMHU
IPOU3BOIHBIMU. MHBapHaHTHOCTH (popMbl mosiHOrO AuddepeHn-
ana. [IpubnrkeHHble BBIYMCIEHUS C MOMOIIBI0 nepBoro audde-
peHImana.

30.

[TpousBonHble U nudGepeHIanbl BICIIMX MOPIIKoB. Teopema o
CMEIIaHHBIX MPON3BOAHBIX. KacaTenpHas MIOCKOCTh U HOpPMAJb K
MOBEPXHOCTU. DKCTpEeMyMbl (DYHKIIMHM JIBYX NepeMeHHbIX. HeoO-
XOAMMOE YCIIOBHE 3KCTpeMyMa. JIoCTaToOYHOE yCIIOBHE SKCTPEMY-
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

Ma. OTBICKaHHE HAMMEHBIINX U HAHOOJIbIINX 3HAYCHU I (bYHKHI/II/I

31.

3ajauun, TpUBOASAIINE K MOHSATHIO IBOMHOTrO MHTErpana. J[BoitHoit
WHTErpajl, ero onpenaenaeHue. Teopema CyliecTBOBaHUS JABOMHOIO
uHTerpana. CBOMCTBaA, TEOpeMa O CPeJAHEM 3HaueHuU. Bpruucie-
HUE JIBOMHOro uHTerpaia. llepexon kK moJIsIpHBIM KOOpAMHATaM.
IIpunoxxeHus 1BOMHOIO MHTErpaa.

32.

3agava 0 BBIYMCICHUH pabOTHI MepeMeHHON cuiibl. OrpeneneHue
KPUBOJMHENHOIO0 MHTErpajia 1no koopauHaram. CBONCTBa, BbIUMC-
nenune. @opmyna I'puHa. YcCiIOBUS HE3aBUCMMOCTH KPUBOJIMHEM-
HOT'O MHTerpaja 1o MyTH uHTerpupoBanus. Haxoxnenue GpyHkuu
JBYX TIEPEMEHHBIX 10 ee nmosHomy auddepennnany. [Ipunoxenus
KPUBOJMHEHHOI0 HHTErpajia BTOPOro poja.

33.

3amaun, MPUBOASIINE K MOHATHIO TU((HEepPCHIIMATBHBIX YpaBHEHUH
(AY). Hopsmox Y, pemenne /1Y neporo mopsinka. HauanbHubie
ycIJIoBHsI, 001Iee pelnieHue, yactHoe pemenue. 3anaya Kommu. Teo-
peMa CyIleCTBOBAHMS U €IMHCTBEHHOCTH pelieHus 3agaun Komm.
Y l-ro mopsinka ¢ pa3aenstomuMucs IePeMEHHBIMU.

34.

Onnoponnsie J1.Y. nepBoro nopsnka. Jluneinsie /[.Y. mepsoro
nopsiika. YpasHenue 1. bepnymnu. Ilose manpasiennii. M3oknn-
HBI.

35.

Y Broporo mopsinka. HadanpHble ycnoBws, 00Iee peuicHHe,
yacTHoe pemenue. 3anada Komm. JuddepenuuansHbie ypaBHe-
HUSI BTOPOTO TOPS/IKA, JOIYCKAMOIINE MOHIKEHHe nopsiaka. Jlu-
HeiHble OJHOpoJHbIE au(depeHmanbHble ypaBHeHUs (JIOLY)
BTOPOTO TMopsiaka. JINHEHO He3aBUCHUMBIE U 3aBUCHMEBIEC PEIICHUSI.
Onpenenutens BpoHckoro, ero cpoiictBa. Teopema o cTpyKType
obmero pemenust JIOAY. O6mee pemenue JIOAY ¢ mocTossHHBI-
MU K03 UIIEHTaMH.

36.

Jlunelinple  HeomHOPOAHBIE U] EpeHINANIbHBIE  ypaBHEHUS
(JIHAY) BTOporo mopsjika ¢ HOCTOSHHBIMU KO3((UIMEHTaMHU.
Teopema o cTpykType obiiero pemeHus. MeTo1 Bapraluu mpou3-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenus JIHAY co
CIIelIMaIbHBIM BHJIOM MPaBOil 4yacTu. Teopema 0 HAJIOKEHHH pe-
LIEHUM.

37.

Uucnosele psabl, CymMMa psifa, CXOAUMOCTh U pacxoguMocTb. He-
o0xomuMmbIe ycioBus cxoaumoctu. P Qupuxite. ['apmonnueckuit
psan. Pan reomerpudeckoit mporpeccu. CBOWCTBA CXOIAIIUXCS
pPANOB. Psnbl ¢ MOMOKUTENBHBIMUA WieHaMU. [Ipu3Haku cpaBHEHUS
psaoB. [lpusnak lanamb6epa. Mnrerpansubiii npusHak Komm.

38.

3Hakouepenyrommecs psaabl. llpusnak JleiiOHuma. AbcomoTHas,
ycioBHas cxoguMmocTh. CteneHHble psiabl. Teopema AGens. Un-
TepBaJl U PainyC CXOAUMOCTH CTENEHHOTO psifa. CBOWCTBA CyMMBI
CTETNEHHOT'0 psAJia: HEMPEPhIBHOCTD, MOWIEHHOE AudpepeHupoBa-
HUE U UHTEITPUPOBAHHUE.

39.

Psnpr Teitnopa u Maknopena. PasznoskeHue 35ieMeHTapHbIX (QyHK-
uui B psap Teitopa u B pax Maxnopena. [IpunoskeHne CTeneHHbIX
PSAAOB K NPUOJIMKEHHBIM BBIYUCICHUSM WHTETPAJIOB.

40.

IIpenmer Teopumn BeposiTHOCTEN. POJIb pOCCUICKUX YUYEHBIX B pas-
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

BUTHH TE€OpHH BeposiTHOCTeH. Knaccudukamnus codpituii. Knaccu-
YECKOE U CTAaTUCTUYECKOE OMPENEICHUS BEPOSTHOCTH COOBITHS.
3aKOH YCTOMYMBOCTH OTHOCHTENBHBIX 4acTOT. ['eomeTpuyeckue
BEPOSATHOCTH. DIIEMEHTHl KOMOMHATOPUKH.

41.

TeopeMbl Cl10KeHNs BEPOATHOCTEN U CIIEICTBUS U3 HUX. Y CIIOBHAS
BEPOSITHOCTb. TeopeMbl YMHOXKEHMS BepoATHOCTed. Popmyia
noiaHoil BepoaTHocTH. Cxema bepnymnu. ®opmynel Jlannaca u
Ilyaccona.

42.

JluckpeTHble ciydailHble BEJIMYMHBL. 3aKOH paclpelesIeHus,
¢bynkuus pacrpenenenus. YuciioBble XapakKTepUCTHKH. BbuHOMu-
ajbHBIN 3ak0H. 3akoH [lyaccona.

43.

HenpepriBHble ciyuaiinple BenMuuHbl. DYHKIMS IUIOTHOCTU pac-
IIPEIEIICHUs] BEPOSTHOCTEN. YNCIIOBBIE XapaAKTEPUCTUKHU.

44,

PaBHOMepHOE, MOKa3aTeNbHOE M HOPMAJIBbHOE pPACHpPE/ICICHHUS.
[TonsTHE 0 pa3nMYHBIX GopMax 3akoHa OonbIIMX 4ncen. Teopema
bepnysmn YebObiuesa. LleHTpanbHas nmpeaenbHas TeopemMa.

45.

['enepanbHas COBOKYIHOCTB, BBIOOpKA, BapUAlMOHHBIA psia. ['u-
cTorpamma, smnupudeckas GyHkuus pacnpeaeneHus. CraTUCTH-
YeCKHEe OLIEHKU MmapaMeTpoB. TpeOoBaHUs K OICHKaM. DMITHpUYE-
CKHE€ OLIEHKH MAaT€MaTU4eCKOro OXKuAaHWs U aucnepcuu. Murep-
BAJIbHOE OLICHUBAaHME. J[OBEpUTEIbHBIE HHTEPBAIBI I MaTEMaTH-
YeCKOT0o OKMJaHMs U aucnepcuu. 3agada 00 oo0beMe BIOOPKH.

46.

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

Hroro

92

10%

3aounas popma o0yueHus

/1

Kpartkoe conepxanue nekiuin

KoanuectBo
JacoB

IIpakTuyeckas
MOJIrOTOBKA

Ponb poccuiickux ydeHbIX B pa3BUTHM MareMaTtuku. Onpenenure-
JM 2-T0 U 3-TO MOPSAKOB U UX CBOWCTBA. PasnokeHue onpenenu-
Tenst mo crtpoke (crondiy). CUCTEeMBI ABYX M TPEX JIMHEHHBIX
ypaBHeHul. Bekrtopsl. JIuHelinble onepanuu Haj Bekropamu. Pas-
JIO’)KEHUE BEKTOpa B MpAMOyrojbHOM Oasuce. Hampapmnstomue Ko-
CHUHYChl M JUIMHA BekTopa. CKaJspHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BEJICHNS BEKTOPOB.

[Tpenen ¢ynkuuu B Touke. OCHOBHBIE TeOpeMbl O mpenenax. He-
OTIPEIeIEHHOCTH U METOABI UX packpbiTus. OnpeneneHue Mpous-
BOMHON (yHKIMH B TOYKe. ['€OMETpUYECKUU M MEXaHWYECKUU
CMBICT MPOM3BOAHOM. YpaBHEHHUsI KacaTelabHOM W Hopmaiu. Oc-
HOBHbIe npaBwia auddepenunpoBanus ¢pyHkuuid. [IponsBoaHbIe
OCHOBHBIX 3JIEeMEHTapHBIX GyHKIMA. Juddepenunan QyHKIUN.
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Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

[TpaBuio Jlonurans. [Ipumenenue nuddepeHuanbHOro ucuucie-
HUS JJIs UCCIIeIOBaHMs (PYHKIIMN U TOCTPOCHUS UX IPpaUKOB.

[TepBooOpasnast ¢yHkums. HeompeneneHHBI WHTErpal U €ro
cBoiicrBa. Tabnuna uHTErpanoB. MeToasl HHTETPUPOBAHUS. 3a/1a-
4H, MPUBOJISIINE K OHATHIO ONpeesieHHoro nuterpana. Omnpene-
neHHbli uHTErpai. CBoicTBa onpeaeneHHoro nurerpaina. @opmy-
na Herotona-JleliOnuma. Meroasl uaTerpupoBanus. [Ipunoxenue
OIPEEIEHHOr0 MHTErpaja K peIeHHI0 FT€OMETPUUYECKHUX 3a]1a4.

OYHKIUHU IBYX JEHCTBUTENBHBIX MMEPEMEHHBIX, CIIOCOOBI HX 3a/1a-
Hus. YacTHble POU3BOJHBIE MEepBOro nopsanka. [lonusiii nudde-
peHIuall, €ro CBsI3b C YACTHBIMU MPOU3BOIAHBIMU. DKCTPEMYMBI
(GYHKIMY IBYX NTEPEMEHHBIX.

JIBOMIHOM MHTErpayi, ero omnpeneiacHue. BeluucieHue IBOWHOIO
unterpana. Ilpunoxenuss nsoiiHoro wuHrerpaia. OmnpeneseHue
KPUBOJIMHEHHOT0 MHTErpaja no koopauHataMm. CBoOHCTBa, BbIUKC-
JeHHE. YCIIOBUS HE3aBUCUMOCTH KPUBOJMHEHHOIO MHTErpaja 1o
IIyTH UHTETPUPOBAHUSL.

Yucnossle pszbl, cymMMa pslia, CXOAUMOCTh M pacxogumocTts. He-
00XO0JIMMBIE YCIIOBUSI CXOJIUMOCTHU. ['apMOHHMYECKUI U TE€OMETpHU-
yeckuil pan. JlocTtaTroyHble NPU3HAKU CXOAMMOCTH 3HAKOIIOJIOXKH-
TEJIBHBIX PSIOB (MIPU3HAKH CPaBHEHHS PsAOB, Npu3HaK Jlamambe-
pa). 3Hakouepenyromuecs psabl. Ilpusnak Jleitonuna. Abcomot-
Hasl, YCJIOBHAs CXOUMOCTh. CTENIEHHBIE PSi/IbL.

3anaun, NPUBOASIINE K MOHATHIO MU (hepeHIINaTbHBIX YpaBHEHUH
(AY). opsnox Y, pemenue 1Y nepBoro nopsaka. HauanbHbie
ycioBus, oflee pemeHue, yactHoe pemenue. Y I-ro nopsiaka c
pasaensommuMics nepeMeHHbIMUu. OHOpOIHbIE U JuHelHble Y
nepBoro nopsiaka. Juddepennuansupie ypaBHEHHSI BTOPOTO TO-
pAllka, TOMyCKaIoIIe MOHWKEHNE Topsiika. JInHeHbIe 0HOPOI-
HbIE U HEOJHOPOJHBbIC NuddepeHInanbHbIe YpaBHEHUS BTOPOTO
MOPsIZIKA.

ITpenmer Teopun BeposiTHOCTEN. POb pOCCHICKUX YYEHBIX B pa3-
BUTUU Teopuu BeposTHocTel. Knaccudukanus coOpituii. Knaccu-
YeCKOe M CTAaTUCTHUYECKOE OIpPENETICHUsI BEPOSITHOCTU COOBITHS.
Anre6pa coOpiTuii. KomOnnaTopuka. TeopeMbl cloKeHus: BeposiT-
HOCTEH M CIEACTBHS U3 HHUX. YCIIOBHAas BEPOSTHOCTh. Teopembl
YMHOXKEHHSI BEPOSATHOCTEW. J[MCKpETHBIE CIydailHble BEJIWYWHBI.
3akoH pacnpezneneHus, QyHKIMs pacrpeneneHus. Yucnosble Xxa-
PaKTEPUCTUKH.

Hroro

14

10%

4.3. Conep:xanue JJaGOpaTOPHBIX 3aHATHI

JlaGopaTopHble 3aHATHS HE IPETYCMOTPEHBI y4eOHBIM IUIAHOM.
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4.4. CopepxaHue NPaAKTHYECKUX 3aHATHI

Ounas ¢popma o0y4eHus1

Ne o Komuuectso | IIpaktudeckas
W HanmeHoBaHMe NPaKTUYECKUX 3aHATUI 4acon HOArOTOBKA
1. | DaemeHTH TUHEHHOHN anreOpbl 6 +
2. | DneMeHThl BEKTOPHOU alreOpbl 6 +
3. | AHaIMTHYECKasi TEOMETPHUS 10 +
4, | OyHkums 1 +
5. | lIpenen. HenpepsIBHOCTH 6 +
6. | KommiekcHble uncna 3 +
7. | Auddepennnanproe ncuncinenne GyHKIUN OJTHON EPEeMEHHON 10 +
8. | HeonpeneneHnubIit mHTETpa 8 +
9. | OnpexneneHHbIN HHTETPAT 6 +
10 Juddepennnanpaoe ncunciaeHne GyHKINU HECKOJIBKHX Tepe- 4 +
MEHHBIX
11. | KpaTHble U KpUBOJMHEIHBIE HHTETPAJIBI 4 +
12. | Auddepenunanbabie ypaBHEHUS 6 +
13. | Cucremsl quddepeHInanbHbIX ypaBHEHUH 2 +
14. | YucnoBble ¥ QYHKIIMOHAIBHBIE PSIbI 6 +
15. | MHoxecTBa. DJeMEeHThl KOMOWHATOPUKH 2 +
16. | Ciryuaiiablie COOBITHS 4 +
17. | CnyuaiiHble BETUUHHBI 4 +
18. | DeMeHTHI MaTeMaTHYeCKON CTATUCTHKH 4 +
Hroro 92 40%
3aounas popma o0yueHnus
No . KomuuectBo | IlpakTnueckas
w HanmeHoBaHME MPaKTUYECKUX 3aHITHN qacon HOArOTOBKA
1. | DneMeHTHl TMHEHHON areOpsl 1 +
2. | DneMeHThl BEKTOPHOU alireOphl 1 +
3. | AHanuTHYecKas TeOMETPHS 1 +
4. | Ilpenen. HenpepbIBHOCTH 1 +
5. | Auddepennmanbaoe ucurcieHne GyHKIUN OJJHON epEeMEHHOM 1 +
6. | Heompenenenuslit mHTErpa 2 +
7. | OnpeneneHHbII HHTETpa 1 +
8 JuddepennnanbHoe ncuucaeHne QyHKIIMA HECKOJIBKUX Mepe- 1 +
MEHHBIX
9. | KparHble 1 KpHBOIHMHEHHBIE HHTETPAITBI 1 +
10. | YucnoBble U (YHKIIMOHATIBHBIE PSABI 2 +
11. | luddepennmanbrbpie ypaBHEHUS 2 +
12. | Cnyuaiinbie COOBITHS 1 +
13. | CirydaiiHble BEIMYUHBI 1 +
Hroro 16 40%
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4.5. Buapl 1 cofep:kaHue cCaMOCTOSITeIbHOI padoThl 00y4arOIIUXCH

4.5.1. Bunsl caMOCTOATENBHOM paboThl 00yJatonuxcs

KonuuectBo
4acoB
Bunel camoctosiTenbHON paboThl 00y4arOIIUXCs v 10 3204HOI
110 OYHOM opme
oOy4eHus (bopme 0byte-
HUS
[ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 42 40
BrinonHeHue KOHTPOJIbHONM paboThI 154
CamocTosTeIbHOE H3YUYCHHE OTIACIBHBIX TEM M BOTIPOCOB 47 154
[TonroroBka MHANBUYAIBHBIX TUCEMEHHBIX Pa0bOT (THITO- 4
BBbIX PacueToB)
[ToaroroBka K MpOMEKYTOYHOU aTTeCTALUN 9
Hroro 140 348
4.5.2. CogepxaHue caMOCTOSATEIbHON PabOThl O0YYArOIINXCS
KonunuectBo
No 4acoB
wn HaumeHnoBaHnue TeM 1 BOIIPOCOB 10 OYHON | O 3209HOMN
dbopme 00y- |bopme 00y-
YEeHUS YEeHUS
Marpuibl, AEACTBUSA C HUMU. BbIUncIieHHE ONpenenuTenen pas-
1 JUYHBIMH criocobamu. PemieHue cucteM TUHEHHBIX ypaBHEHUMN 6 16
" | metogoMm T"aycca, mo gopmynam Kpamepa, ¢ momoripio o0pat-
HOM MaTpHIIBL.
JluneliHble onepanuu Hajx BekTopamu. PasnoskeHue BekTOpa Io
Oasucy. Hampasinstonue KOCMHYChl U JUIMHA BekTopa. Ilpume-
2. | HEHHe CKaJIIPHOIro, BEKTOPHOI'O, CMEIIAHHOIO MPOU3BEJICHUN B 6 18
pelIeHny MpUKIaaHbIX 3a1a4. [IoHsATHE O BEKTOPHBIX AHArpam-
Max B HayKe M TeXHHUKE.
Paznuynsie Gpopmbl ypaBHEHUS NMPSAMOI Ha TUIOCKOCTH. Perienue
3aa4 Ha METOJl KOOPAHMHAT (PAacCTOSHUE MEXKIY JBYMs TOUKa-
3 | MW, AeNeHHE OTPE3Ka B JIAHHOM OTHOMICHWH, PACCTOSHHE OT 5 14
TOYKM 10 npsiMoii). KpuBele BTOpOro nopsjka: NpUBEIEHUE K
KaHOHHUYECKOMY BHUJY, TIOCTPOCHHE HA MJIOCKOCTU. TeXHUUYECKHe
NPUII0KEHUS] TEOMETPUYECKIX CBOWCTB KPUBBIX.
I'eomeTpuyeckne CBOMCTBA IOBEPXHOCTEH BTOPOrO IOPSIKA,
4 | MCCUenoBanue ux dopmbl MeTOIOM ceueHui. TexHudeckue 5 10
" | IPUJIOKEHUS TEOMETPUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HUE TeJla OIPAaHUYEHHOIO TOBEPXHOCTSIMH.
[TocTpoenue rpaduKoB dIEMEHTAPHBIX (PYHKIUN ITyTEeM MPeoo-
5. | pa3oBaHMM (MapajuleNbHBIA TEPEHOC, pacTsiKeHue (CxaTue), 6 12
OTOOpa)KCHHE).
6. | Boluncnenue npenenoB 4MCIOBBIX MOCIEIOBATEILHOCTEH, IMpe- 8 24
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

nenoB pynkiun. MccnenoBanue GyHKIM Ha HEIPEPHIBHOCTb.

(DOpMI)I 3allMCH KOMIIJICKCHBIX YHCCII. HeﬁCTBHH Haa KOMIIJICKC-
HBIMH YHUCJIaMU.

HuddepennmpoBanne cIoXHBIX (QYHKIHA, a Takke (YHKIHHA
3aJJaHHBIX HESIBHO U mapamerpuuecku. Ilpumenenue nudpdepen-
yana K MpUOIKEHHBIM BhIYHMCICHUsM. [Ipumenenue nudde-
PEHLIMAIBHOTO UCUUCIICHUS IJIi UCCIEAOBaHUS (DYHKIMHA M TO-
CTPOCHUS MX TPa(HKOB.

30

MGTOI[H HHTCIPHUPOBAHUA HCONIPCACICHHOIO HHTCTpaJIa.

10

30

10.

Brraucnenue onpenenéHHbIx MHTErpaioB. HecoOCTBEeHHBIE MH-
Terpajbpl ¢ OECKOHEUHBIMU MpejieidaMd M OT HEOTPAHWYEHHBIX
¢yukuuii. [IpuioxxeHus onpeesieHHOro UHTerpajga K pelieHuo
3ajjady Te€OMETpUM, MeXaHUuKu U ¢u3uku. [lpubnmxenHsle MeTo-
JIbl BBIYMCIIEHUS ONPEJIETICHHBIX NHTErPAJIOB.

30

11.

HuddepenumupoBanue QyHKIUU JIBYX MepeMeHHbIX. [lomHBIN
muddepernman. [Ipumenenue nonHoro muddepeHnuana K npu-
OnMKEHHBIM BhIUMCIIeHUsIM. KacarenbHas I0CKOCTh U HOpMaJlb
K MOBEPXHOCTU. DKCTPEeMyMbI (DYHKIIMU HECKOJIBKHX IEPEMEH-
HbIX. OThICKaHNE HAUOOIBIINX U HAMMEHbBIINX 3HaYeHUH QyHK-
I,

16

12.

BrlunciieHre ABOMHBIX M TPOMHBIX HMHTErpasioB. l'eomerpuue-
ckue, GU3NYEeCKUe MPUIIOKEHUSI JBOMHOTO U TPOMHOTO MHTErpa-
noB. KpuBonuneiinpie naTerpansl. Haxoxaenne GpyHKkuuu aByx
MePEMEHHBIX 110 €€ nmosHoMY nuddepeHnmany.

10

20

13.

OcHOBHBIE KJIACCHl YpaBHEHUH, HUHTETPUPYEMBIX B KBaJpaTypax:
C pa3aeNgoIUMUCA IePEMEHHBIMH, OJHOPO/IHbIE U JIMHEIHBIE.
Huddepenumanbaple  ypaBHEHHUs, JONYCKAIOLUIUE TOHUKEHUE
nopsiaka. JluneitHele oqHOpOAHbBIE U depeHIaTbHbIe ypaBHe-
Hus. JIuHeliHble HeoAHOPOIHBIE AU (PepeHInanbHbIe YpaBHEHUS
C MpaBOM YaCThIO CMENMAIBLHOrO BUAa. MeTo BapHalluy Mpou3-
BOJIBHBIX ITOCTOSIHHBIX.

20

14.

Pemenust HopMaabHBIX crucTeM TuddepeHInalIbHbIX ypaBHEHUI
METOJIOM HUCKIIFOYEHUS.

15.

Yucnossle U QyHKUIMOHANIBHBIE pabl. [I[puMeHeHre cTerneHHbIX
PsI0B B MPHUOIMKEHHBIX BBIUMCICHUSX: BBIYMCICHHUE 3HAYEHUI
GyHKIMH, onpee€HHBIX HHTETPaJloB.

14

16.

Pansl @ypre mo TpUroHomeTpuueckuM cucremam. Popmyiisl
Uit KOOQUIeHToB psaa. Paznoxenue ¢GyHKIMI B TPUTOHO-
Merpudeckue psaasl Pypee. Pag Oypbe 11 4ETHBIX U HEUETHBIX
bysknuii. opMynupoBKa JOCTATOYHBIX YCIOBHM CXOAUMOCTH
psnoB dypre. Pang @ypre 1t QyHKIMM € JTIOOBIM MEPHOAOM.
VYcnoBre MOTOYEYHON CXOOUMOCTH U CXOIUMOCTH «B CPEIHEM.
[IpumeHenune TpuUroHomerpuueckux psagoB dypee B mpubdIu-
’KCHHBIX BBIYMCIICHUSX.

17.

MuoxectBa. OTHOIIEHHSI. DJIeMEHThl KOMOMHATOPUKH.

N

18.

Bynesa anre6pa u anre6pa MHOXKECTB.
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KoanuectBo
4acoB

HanmenoBanue TeM 1 BOIIpOCOB 110 O4HOH 110 3209HOI

¢dbopme 00y- |hopme 00y-
YCHUSI YCHUS

n/a

19. | Dnementsl Teopun rpados. 4 8

Kilaccnueckoe M CTaTUCTUYECKOE ONPENENICHUs BEPOSITHOCTU
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUYECKHE BEPOSITHOCTU. TEOpEMBI CIIOKEHUSI BEPOSITHOCTEN
U CIICJICTBMS U3 HUX. YCIIOBHAsl BEPOSATHOCTb. Teopembl yMHO-
JKeHHs1 BeposiTHOcTel. Dopmysia MOJHOM BepoATHOCTH. Cxema
bepnymm. ®opmynsl Jlannaca u [lyaccona.

20.

JuckpeTHble cnydallHble BEJIMYMHBI. 3aKOH paclpeieseHus,
¢yHKMs pacnpezneneHus. YuciaoBble XapaKTepUCTHKU. buno-
MUaJIbHbIN 3aKkoH. 3akoH Ilyaccona. HenpepbiBHbIE cilydailHble
BeJIMYUHBL. OYHKIMS IUIOTHOCTU PACIpPEIEICHUs BEPOATHOCTEN.
YucioBble XapakTEepUCTHKUA. PaBHOMEpHOE, MOKa3aTelbHOE U
HOpMalibHOE pacnupezneneHus. [lonarue o paszmuuHbIX (popmax
3akoHa OojbIuxX uucen. Teopema bepuymnu YeOsnimena. Llen-
TpaJibHas IpeJieJIbHas TeopeMa.

21.

['enepanbHas COBOKYITHOCTh, BEIOOpKA, BapHallMOHHBIN psf. I'u-
cTorpamma, smrupudeckas (yHkius pacrpenenenus. Craru-
CTMUYECKHE OLIEHKH napaMeTpoB. [IpoBepka cTaTUCTUYECKUX TH-
note3: 1) 0 3aKOHE pacIpeleneHns CIydyallHOW BEJIMYUHBL; 2) O
pa3I4YMM B OLIEHKAX MapaMeTpoB; 3) O MPHUHAJICKHOCTU BBIOO-
POK OJHOW TeHepallbHOM COBOKYMHOCTH. CTaTUCTUYECKHE KpU-
TepUu TMpOBepkH rumortes: Kpurepuil I[Iupcona, Kommoroposa,
CrpronenrTa.

22.

Cucrema n1Byx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
pensurOHHAs 3aBUCUMOCTH MEXAy BennuuHaMu. JIunelHas pe-
rpeccus. MeToJ HauMEHBIINUX KBAaJApPaTOB Ul ONPEACIICHUs I1a-
pPaMETPOB PErPECCUU M CBOMCTBA A3THUX OLICHOK. YpPaBHEHUS JIM-
HeiHo# perpeccuu. TecHOTa cBA3M U €€ OleHKa 1o ko3¢ duiu-
eHTy koppessiiuu. [lonsatue o HenuHelHou perpeccun. Koppe-
JAUUOHHOE OTHouleHHWe. OmnpeneneHue napameTpoB HEIMHEH-
HBIX YPAaBHEHUHN PETPECCUU METOJIOM HaNMEHBIINX KBaJIPATOB.

23.

Hroro 140 348

5. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTONATEIbLHOMH padoThl 00y4arommXxcst
10 TUCLHMIIJIMHE

YyeOHo-MeToauueckue pazpadbotku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO OxHo-
VYpansckuii 'AY:

1. DnemeHTHI TMHEHHON U BEKTOPHOH anreOpbl: yueOHOE mocodue IjIsi CTYACHTOB OUYHOU U
3a04yHOM (hopM oOyuenus [HampasiaeHuil 35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepreTuka
u anektporexHuka, 19.03.02 ITpoaykTsl nuTaHus U3 pacTuTenabHOro cbipbd, 23.03.03 Dkcrutyara-
LA TPAaHCIOPTHO-TEXHOJIOTMYECKNX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 Hazemnsbie
TpaHCHOPTHO-TeXHONOrn4deckue cpenctnal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Akynuu, C.B. baxxenoBa. — Uensounck: Oxno-Ypansckuii 'AY, 2022. — 83 ¢. — Pexum no-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf
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http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumoBsle pacyeTsl MO TeMe «IJIEMEHTHI JIMHEHHON M BEKTOPHOH anreOpbl» [DIeKTpoH-
HBIN pecypc|: MeTOAMYECKHEe YKa3aHus JIJIsl CTYACHTOB OYHOM U 3a04HOM (popM 00yueHus [Hampas-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 DnexrposanepreTuka u aekrporexuuka, 19.03.02 Ilpo-
JIYKThI TIUTAaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILIEKCOB, crienuanbHocTy 23.05.01 Ha3zeMHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPeI-
ctBa] / cocraputenu: Axkynua O.E., baxenosa C.B.; IOxuno-Ypansckuit 'AY, UacTutyT arpomxe-
Hepuu. — YensaOuHCK: HOxHo-Y panbckuit Ay, 2021. - 65 c. — Pexxum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumnossie pacuyetsl 0 TeMe «OMpeaennTeNn, MaTPUIIbl, CHCTEMbI TMHEWHBIX ypaBHEHHH,
BEKTOpHas airedpa, aHaJuTHYeCKas reoMeTpus» [DIIeKTPOHHBIN pecypc]: METO. yKa3. AJis CTy-
JICHTOB O4YHOM (opmbl 0OyueHus [Hampasnenuid: 35.03.06 Arpoumxenepus, 13.03.02 Daextpo-
SHEpreTruka U eKTpoTexHuka, 19.03.02 ITpoaykThl MUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKUX MalIMH M KOMIUIEKCOB, crneunainbHoctu 23.05.01
HazemHble TpaHncnopTHo-TexHONMorudeckue cpenctsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U3]., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiiKa [DIEKTPOHHBIA pecypc]: METOAMYECKUE yKa3zaHus AJs
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U MeKkTpoTexHuka, 19.03.02 IIpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHELUATbHOCTH
23.05.01 Hazemnble TpaHCciopTHO-TeXHOJOTHUecKue cpenctral / coct.: O.E. Akynud u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemnsbunck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MaTeMaTuyeCcKuil aHainu3 [DIEKTPOHHBIN pecypc]: yueb. mocobue ais camo-
CTOSITENILHOW PalOTHI CTYJEHTOB OYHOW W 3a04HOM (PopM 0OydeHHs (HampaBICHHS IMOATOTOBKH
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:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MareMaTuyeckuil aHanu3 GyHKIIUU OJTHOM Jeii-
CTBUTEJIbHOM MEpeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOM (hOpMbI
oO0yuenus [HampasneHuid: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 3IEeKTPOTEX-
Huka, 19.03.02 IIpoayKThel NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmmyaranus TpaHCIIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Hasemuble TpaHcnopTHO-
texHosnorunueckue cpeactnal / coct. O.E. Axynuu ; FOxuo-Ypansckuit AY, UHCTUTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaon. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuet no teme «uddepeHunansnoe ucuncienue GyHKIUN OHONW AeHCTBU-
TEITFHON TIEPEMEHHON M €T0 MPUIIOKEHUS» JUIsl CAMOCTOSTEILHOW PaOOTHI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHOU paboThl CTYIeHTOB O4YHBIX (akynbreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YensOunck: OxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTyIIa:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. Tumnossle pacueTsl 1o TeMe «VHTerpagbHOE UCUHCICHUE (PYHKLIUU OJHOM AeUCTBUTEb-
HOM TIEPEMEHHOW» JIJISl CAaMOCTOSTEILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOd. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypansckuit 'AY, UHCTUTYT arponHkeHe-
pun. — YensiOnHck: OxHO-Ypanscknii I'AY, 2016. - 82 c. — Pexxnm JOCTyIIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumoBsle pacuetsl o TeMe «JlnddepeHnmanbHoe U UHTETpATbHOE UCUUCIICHUS (QYHK-
MU JBYX TMEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboThI
CTYJICHTOB OYHOW W 3a04HO (opm oOydeHus (Hampasienuss moarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuanpHOCTh 23.05.01)] / coct.: O.E. Axynuu [u nap.]; FOxHo-
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Vpansckuit 'AY, Wuctutyr arpommkeHepuu. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumoBsie pacueTsl M0 TeMe «Psaply [DIeKTpOHHBINA pecypc]: METO. yKa3. s CTyIeH-
TOB O4HOM GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 3eKkTpoTexHuka, 19.03.02 I[IpoayKTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcmny-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAaIlMH M KOMILUIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJoruueckue cpenacrsal / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii ['AY, UHCTUTYT arpouH>keHepuu. — 3-¢ u37., uchp. u jgoi. — Yemssounck: HOxHO-
VYpanbckuii 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. JInddepennmanpHbie ypaBHSHUsI B IPUKIAJIHBIX 3a7a4ax [ DJIEKTPOHHBIN pecypc]: MEeTOI.
yKa3. 7Sl CTyJIEHTOB 04HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpounxenepus, 13.03.02
DJIeKTpo3HEpPreTrka U 3ekTporexuuka, 19.03.02 [IpoaykThl TUTaHUS U3 PACTUTEIBLHOIO ChIPbS,
23.03.03 Dkcmmyaranusi TpaHCIIOPTHO-TEXHOJOTUYECKIX MAIIMH M KOMILJICKCOB, CICIUATbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuet o TeMe «Teopus BeposTHOCTEN» [ DIEKTPOHHBIN pecypc]: MeToA. yKas.
JUIs CTYJEHTOB OuYHON (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUs U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arpouHXeHepuu. — 2-¢ u3/1., UCIp. U JIOTL. —
YenstOUHCK: IOxHo0-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumnoBsie pacueTsl o TeMe «MaTemMaTHuecKast CTAaTUCTHKAY [ DJIeKTPOHHBIN pecypc]: Me-
TOJ. YKa3. Ui CTYICHTOB O4HOM (popMbl 0Oyuenust [Hanpapnenuii: 35.03.06 Arpounxenepusi,
13.03.02 DnexTposHepreTuka U 3eKTpoTexHuka, 19.03.02 [IpoxykTel muTaHUs U3 paCTUTEIBHOTO
ceIpbs, 23.03.03 DkcrutyaTaius TpaHCIOPTHO-TEXHOJOTUYECKUX MAITUH ¥ KOMIUIEKCOB, CIIEI[Uab-
HoctH 23.05.01 HazemHble TpaHCTIOpTHO-TEXHOJIOTHUECKue cpenctBal / coct. M. H. Apxumnosa;
IOxHO-Ypanbckuii 'AY, UHCTUTYT arpounHx)eHepuu. — 4-¢ u3f., uctp. u aoin. — Yenssounck: KOx-
Ho-Ypanbckuiit ['AY, 2018. — 72 c. — Pexwum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauueckue yKa3aHus U KOHTPOJIbHBIC 3a/IaHUs 10 MaTeMaTHKe JIJIs CTYIEHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTpOHHBIN pecypc]: [HanpaBiaeHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepretuka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuit 'AY, Uncturyr arpounxenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®oH/I OLIEHOYHBIX CPEICTB /IS MPOBEIeHHU s
NMPOMEKYTOUYHOI aTTeCTANMU 00yYAIOIMXCHA MO TUCHUIIHHE

Jlnis ycTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOJATOTOBKH oOyyaromuxcs TpedboBanusim OI'OC
BO paszpabotan (oHA OLIEHOUYHBIX CPEACTB JUIsl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU M MPOBEIECHUS
MIPOMEXYTOUHOW aTTecTaly O0yYarolmmxcs Mmo JuciuruinHe. POoHJ OLEHOYHBIX CPEACTB Mpe-
craBieH B [[punoxenun.

7. OcHOBHAs M 1ONOJTHUTEJIbHAsI ydeOHasi IUTepaTypa, HeoOXoAMMas 1JIs1 OCBOEHHUS
AUCHUTINHBI

OcHOBHas M IOTIOJTHUTENbHAs yaeOHas uTeparypa uMeercs: B Hayunoii Oubnnoreke u siex-
TpoHHOH HH(popMarmonHo-00pazoBaTensHo cpeae PI'BOY BO I0xno-Ypansckuii [AY.
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OcHoBHas:

1. bepman I'.H. COopHuK 3a1a4 110 Kypcy MaTematudeckoro ananusa / ['.H. bepman. — 11-¢
u3n.,, crep. — Cankr-IlerepOypr: Jlamp, 2023. — 492 c¢. — Pexum pocryna:
https://e.lanbook.com/book/295943

2. bepmant A.®. Kparkuii Kypc MaTreMaTHUECKOro aHainu3a: yuebnoe nocobdue / A.D. bep-
MmanTt, U. I'. ApamanoBuu. — 16-¢ u3a. — Cankr-IlerepOypr: Jlanp, 2022. — 736 c. — Pexxum gocryna:
https://e.lanbook.com/book/210707

3. EmenbsnoB I'.B. 3amayHuk mo TeOpuu BEPOSATHOCTEH M MaTEMaTUYECKOW CTAaTHCTHKE:
yaeOHoe mocobue s By3oB / ['.B. EmenbsHoB, B.II. CkuroBud. —4-¢ u3n., crep. — CaHKT-
[etepOypr: Jlanb, 2021. — 332 ¢. — Pexxum goctyna: https://e.lanbook.com/book/169813

4. 3amopoxer .. PykoBoACTBO K pelieHuIo 3a/1a4 M0 MaTeMaTHYECKOMY aHaIM3y: y4eo-
Hoe nocobwue / I'.1. 3anopoxen. — 8-¢ uza., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 464 c. — Pe-
*uM ocryna: https://e.lanbook.com/book/210752

5. Knerenuk J[.B. COopHUK 3a7au 1O aHATUTHYECKONW reOMETpUH: ydueOHOe mocobue ass
By30B / [I.B. Knerenuk; [lox penaknueit H.B. Epumona. — 17-e usn., crep. — Cankr-IletepOypr:
Jlans, 2022. — 224 c. — Pexxum noctyma: https://e.lanbook.com/book/187823

6. Koxxyxo C.®. COOpHHK 3amay 1O ITUCKPETHOH MareMaTHke: y4deOHoe mocooue /
C.®. Koxyxos, [1.1. CoBepTkoB. — 2-¢ u3f., crep. — Cankt-IlerepOypr: Jlanb, 2022. — 324 c. — Pe-
*uM octyna: https://e.lanbook.com/book/212675.

7. Muxonu C.B. JluckperHas mareMaTuka aisi OakanaBpa: MHOXKECTBA, OTHOLIEHUS, (PyHK-
1uH, rpadsl: yuebnoe nocoodue / C.B. Mukonu. — Cankt-IlerepOypr: Jlanp, 2022. — 192 c. — Pexxum
nocryma: https://e.lanbook.com/book/211049

JlomosiHUTEIBLHASA:

1. Epycanumckuii .M. JluckpetHas matematuka. Teopust u npaktukym / SI.M. Epycanum-
ckuii. — 2-¢ w3x., crep. — Cankr-IlerepOypr: Jlams, 2023. — 476 c. — Pexum npocryma:
https://e.lanbook.com/book/319427

2. JIucuukun B.T. MaTtemartuka B 3aauax ¢ pemeHussMu: yueOHoe nocobue / B.T. Jlucuu-
kuH, W.JI. ConoBeitunk. — 7-¢ u3n., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 464 c. — Pexxum no-
cryna: https://e.lanbook.com/book/126952

3. Harancon W.II. Kparkuii kypc Bbicmieil MmaremaTnku: ydeOHoe mocooue / W.I1. HaraH-
coH. — 10-e wumzn., crep. — Cankr-IlerepOypr: Jlamp, 2022. — 736 c. — Pexum pocryma:
https://e.lanbook.com/book/210320

4. IlpakTuyeckue 3aHATUsA 10 anredpe. KoMIuiekcHble unciia, MHOTOWIEHBI: y4eOHOe 1M0Cco-
oue / FO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3biHuenko, I'.11. Kyp0OaroBa. — Cankr-IlerepOypr:
Jlans, 2022. — 192 c. — Pexxum poctyma: https://e.lanbook.com/book/211694

5. IIpomkun C.C. Marematuka s pemieHus (usnueckux 3ajnad: ydyeOHoe mocoOue /
C.C.Ipomkun. — Cankr-lIlerepoypr: Jlanp, 2022. — 384 c¢. — Pexum nocryna:
https://e.lanbook.com/book/211754

6. CnpaBouHMK TO MareMaTHke i OakanaBpoB: yueOHoe mocobue / A.}O. Bposun,
H.JI. BoponnoBa, JI.A. 3onkuna, B.M. Myxuna. — Caukrt-IlerepOypr: Jlanp, 2022. — 80 c. — Pexxum
nocryma: https://e.lanbook.com/book/211676

7. ®uxtenronsi .M. OcHoBBI MaTeMaTHuyeckoro ananusa. Yacte 1 / .M. OuxTeHTOIBII.
— 15-e wusn., crep. — Cankr-lIlerepOypr: Jlanp, 2023. — 444 c. — Pexum pgocryma:
https://e.lanbook.com/book/289001

8. ®uxrenronsl [.'M. OcHoBEI MaTemaruueckoro ananusa. Jacts 2 / .M. OuxreHromusi. —
14-¢ wu3n., crep. — Cankr-lIlerepOypr: Jlamp, 2023. — 464 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/297692

9. lllunaver B.C. Havamna Breiciieit matemaTuku: yueOnoe nocooue / B.C. [llumaues. — 5-¢
u3n.,, crep. — Cankr-llerepOypr: Jlaws, 2022. — 384 <c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/211175
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8. Pecypchl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
Heo0X0oAuMbIe VISl OCBOCHUS JUCHUIIIMHBI

1. EnuHOe OKHO I0CTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. DBC «Jlanb» http://e.lanbook.com/
3. VYuusepcuterckas 6ubmmoreka ONLINE http://biblioclub.ru/

9. Meroauyeckue YKa3aHus 1l 00y4al0IIUXCHA M0 OCBOEHHUIO TUCHMILIHHBI

Y4eOHo-MeTonuYecKue pa3paboTku nMerotrcs B Hayunoil OubinoTexe U 31eKTPOHHOW WH-
dbopmarmonHo-obpazoBarensHoi cpene PI'BOY BO I0xHOo-Ypansckuit TAY:

1. DneMeHTHI TMHEWHON M BEKTOPHOW ayireOphl: yueOHOe 1mocoOue st CTYICHTOB OYHOU U
3a0uHOi (hopMm oOyuenus [Hampasnenuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka
u 3nekTporexHuka, 19.03.02 IIpoaykTsl nUTaHUs U3 pacTUTEIBHOTO Chipbs, 23.03.03 Dkcmyara-
11sl TPAHCIOPTHO-TEXHOJIOTMYECKUX MalIUMH M KOMILIEKCOoB, cneruanbHoctd 23.05.01 Hazemubie
TPaHCIOPTHO-TeXHONIoTn4Yeckue cpenctral / FOxuo-Ypansckuii [AY, MHCTUTYT ATpOUHKEHEPHH;
O.E. Axynuu, C.B. baxxenosa. — Yensounck: IOxuo-Ypansckuit 'AY, 2022. — 83 ¢. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TunoBble pacyeTsl Mo TeMe «DJIEMEHThI JTUHEHHOW W BEKTOPHOUW alreOphl»: METOIUYC-
CKHE yKa3aHUs JAJIsl CTYyJEHTOB OYHOM W 3a0uHOM dopM oOyuenus [Hampasnenuii 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 U KOM-
IeKcoB, crenuanbHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJOTHYECKHE CpeAcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; IOxno-Ypanbckuit I'AY, UucTuTyT arpowxenepuu. —
YensOunck: HOxHo-Ypanbckuii I'AY, 2021.-65 c.— Pexum JlocTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumossie pacueTsl o TeMe «ONpeneNnTeNn, MAaTPUIIBl, CHCTEMBI IMHEWHBIX ypaBHEHHH,
BEKTOpHas anredpa, aHaJUTHYECKas TeOMeTpHs» [DIEKTPOHHBIM pecypc]: MeToa. yka3. AJs CTy-
NeHTOB O4HOU (opmbl 00yueHust [Hampasienuid: 35.03.06 Arpounkenepus, 13.03.02 Dnexrpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chbipbs, 23.03.03
DKCIUTyaTanus TPAHCIIOPTHO-TEXHOJOTUYSCKUX MAIIMH M KOMILIEKCOB, crenuanbHoct 23.05.01
Haszemnble TpancnopTHo-TexHOsornueckue cpenactsal / coct. M.H. 3emckoBa; HOxHO-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]1., Uctp. U gon. — Yensounck: FOxuo-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiiKa [DIEKTPOHHBIA pecypc]: METOAMYECKHE yKa3zaHus AJis
CTY/IEHTOB OYHOM M 3a0uHOM popm oOyuenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
DnekTposHepreTuka U 3nekTporexHuka, 19.03.02 IIpoaykTel MUTaHMUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyaTanusi TPAaHCHOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit ['AY, UactutyTt arpounxkenepun. — Yensounck: HOxuHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pesxxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MmareMaTu4eckuil aHanu3 [DJIEKTPOHHBIH pecypc]: yued. mocodue i camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HO (opM 00ydeHHs (HaIlpaBJICHUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansnocts 23.05.01) /
coct.: O.E. Axynuu [u np.]; FOxuo-Ypanbckuit ['AY, Uncturyt arponHxenepuu. — YensiOnHck:
HOxHOo-Y panbckuit Tr'Ay, 2017.-70 c. — Pexxum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTUYecKuii aHanu3 QyHKIUK OJHOM Aeii-
CTBUTEILHOM MEPEMEHHON» [DIEeKTPOHHBIN pecypc|: METOA. yKa3. JUIsl CTYACHTOB OYHOU (OPMBI
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka M IEKTPOTEX-
Huka, 19.03.02 [IpoaykTel nUTaHUA U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Hasemuble TpaHcnOpTHO-
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texHosornueckue cpenacraal / coct. O.E. Axynuu ; FOxno-Ypansckuii 'AY, UncTUTYyT arponnxe-
HepHuu. — 3-¢ u3 ., uctp. u non. — Yensounck: KOxno-Ypansckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuer 1o Teme «JluddepenunanbHoe ucurcieHne GyHKIIUU OJTHON ACHCTBHU-
TEJNBHOM MEepeMEHHON M €ro MPHJIOKEHHS ISl CAMOCTOSTEILHON pabOThl CTYACHTOB [DIEKTpOH-
HBII pecypc]: [ caMOCTOSTENbHOM pabOThI CTYJEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
HoBa, U.C. Crabynut, M.B. @ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXEHEPHH. —
YensaOuHCK: IOxHo0-Ypanbckuit Ay, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. Tunosble pacuetsl 1o TeMe «HTerpanbHOe HcYUcieHne QYHKIMU OJHOM JeiCTBUTEN b-
HOM MIEPEeMEHHOI» /Il CAaMOCTOSATEIBHOM pabOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axkynuu, M.H. Apxunosa; IOxno-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.

9. TumnoBsie pacuersl o TeMe «JnddepeHnmanbHoe U UHTETPATbHOE UCUUCICHUS (DYHK-
MU JBYX IMEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboTh
CTYJICHTOB OYHOW W 3a04yHOW (opm oOyueHus (HampapieHusi moarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuansHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpommxeHepuu. — Yensounck: HOxno-Ypansckuit 'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. Tunossle pacuersl 10 TeMe «Psapl» [DIIEKTPOHHBIN pecypc|: MEeToA. yKa3. Uil CTY-
NeHToB o4HOU (opmbl 0Oyuenus [HampaBienuii: 35.03.06 Arpounkenepus, 13.03.02 3Snextpo-
SHEpreTHKa U AekTporexHuka, 19.03.02 [IpoxykTel nuTaHusa U3 pacTUTENBHOIO chipbs, 23.03.03
DKcIulyatanuusi TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, cnenuaibHocTh 23.05.01
HazemHble TpancnopTHO-TexHOJornueckue cpeacrnal / coct.: O.E. Akymuy, C.A. Ckpurika; FOx-
Ho-Ypanbckuil 'AY, MHCTUTYT arpouHXeHepuH. — 3-€ u3A., ucip. u gon. — Yensounck: FHOxHo-
VYpansckuiit ['AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Jduddepenmnmanbubie ypaBHEHUS B MIPUKJIAJIHBIX 33a4ax [DNEeKTPOHHBIN pecypc]: MeTo.
yKa3. JUIsl CTYIGHTOB O4YHOM (popMbl 00yueHus [Hanpasnenuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl mUTaHHUA U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DkcrutyaTaius TPaHCIOPTHO-TEXHOJOTHUUECKUX MAIIUH U KOMIUIEKCOB, CHEIUATBHOCTH
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 nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuet o TeMe «Teopus BeposTHOCTEI» [ DNEKTPOHHBIN pecypc]: METO. YKa3.
JUIS CTYIEHTOB OuHOM (opmbl oOyueHus [HampasieHuil: 35.03.06 Arpounxenepus, 13.03.02
OneKTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHKUA U3 PACTUTEIBHOTO CHIPHS,
23.03.03 Okcrmyaranusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIlMH M KOMIUIEKCOB, CIEIUAIbHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TeXHOJNOTHYeckue cpenctBa] / coct.. O.E. Akynuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepUn. — 2-€ U3/., HCIIpP. U JIOTL. —
YensaOnHCK: HOxHO-Ypanbckuii TAY, 2019. — 106 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsle pacyeTsl o TeMe «MaTemMaTuieckas CTaTUCTHKAY [ DNEeKTPOHHBIN pecypc]: Me-
TOJ. yKa3. JUIsl CTYASHTOB O4HOW (opmbl oOyueHus [HampasneHuit: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTrka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTEIBHOTO
ceIpbs, 23.03.03 DkcmtyaTanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB, CIIENAAITb-
Hoctu 23.05.01 Hazemuble TpaHCHOPTHO-TEXHOJNOTHUYECKHUe cpenactal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit 'AY, UactutyT arpoumxenepun. — 4-¢ u3., ucnp. u aom. — Yemssounack: FOx-
HO-Y paJIbCKUi Ay, 2018. - 72 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.
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14. Meroauueckue yKa3aHus U KOHTPOJIbHBIC 3a/IaHUs 10 MaTeMaTUKe JUIs CTYIEHTOB 3a04-
HOH (popMbI 0OyUeHMS [DIEKTPOHHBIN pecypc|: [HampaBiaeHue moarotoBku 35.03.06 ArpouHxeHe-
pusi, 13.03.02 DnekrposHepreruka u anekrporexHukal / coct.: O.E. Axynmu [u ap.]; FOxwo-
VYpaneckuii I'AY, UacTHTYT arpowmxeHepun. — Yensounck: FOxuo-Ypansckuii 'AY, 2020. —
176 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. Uu¢opManiuOHHBIE TEXHOJIOTHH, HCI0JIb3YyeMble MPH OCYIIeCTBIEHHH 00pa30BaTeIbHOI0
npoiuecca no AMCHUILVINHE, BKJIIYas NepevyeHb MPOrpaMMHOro odecnedeHusi 1 HHGopManu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTABISETCA JIOCTYN K 0a3aM JlaH-
HBIX:

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA);

- My TestX10.2.

[Mporpammuoe obecrneuenue: MyTestXPRo 11.0, Moit Oduc Cranmaptasrii, Windows XP
Home Edition OEM Sofware.

11. MaTepuajbHoO-TexXHHYecKasi 0a3a, HeoOXoauMasi /151 OCYLIEeCTBJICHUS 00pa3oBa-
TeJbHOI'0 NPoIecca Mo JUCIUIINHE

Y4yeOHble ayaiuTOpuUM ISl NPOBEdEeHUSs] 3aHATHH, NMPeIyCMOTPEHHBIX NMPOrpamMMoi,
OCHaIlleHHbIe 000pYy/I0BaHHEM U TeXHHUYeCKHMHU cpeacTBaMu o0yuyenus. [lomemenus as ca-
MOCTOAITEJILHOW padoThl 00y4alomMXCcs

1. Yyebnas aynutopusi Jyuisi TPOBENCHUS 3aHSITHM JICKIIMOHHOTO M CEMHUHAPCKOTO THIIOB,
TPYMIOBBIX M MHIWBUIYaTbHBIX KOHCYIBTAIUH, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOM aTTecTa-
uu Ne 405.

2. YyeOHas aynuTopus JIJIs IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO U CEMUHAPCKOT0 TUIIA, Kyp-
COBOI'o IMPOCKTUPOBAHHA, T'PYHIIOBBIX U WHAWBUAYAJIbHBIX KOHC}’J’IBTaHI/II\/JI, TEKYIEro KOHTPOJIA U
MPOMEXYTOUHOM arrectanuu; [loMerenne st caMocTosTenbHONU paboThl No 423,

3. YueOHast ayauTopus s IPOBENEHUS 3aHATHI CEMHHAPCKOTO TUTIA, KYPCOBOTO MTPOEKTH-
pOBaHMsI, TPYNIOBLIX U HHAWBHUIYATbHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
attectaruu; [lomernieHue st caMoCTOSITeIbHOU paboThl Ne 427,

3. YueOHast ayauTopus s IPOBEIEHUS 3aHATHI CEMHHAPCKOTO TUTIA, KYPCOBOTO MTPOEKTH-
pOBaHMsI, TPYNIOBLIX U MHAWBUIYATbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
attectaruy; [lomenienue s caMoCcTosITeNbHOM padboTh! aya. Ne 149,

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4eHU s

DKpaH MEepEeHOCHOH, MMPOEKTOP, HOYTOYK.

Y4eOHO-HarISIIHBIE TOCOOUS: TOBEPXHOCTH BTOPOTO MOPSIIKA.

IIK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monuTop 17, IIpoekTop Acer, Dxpan Matte.
[TK DUAL-G2010/2KK18,5, TIK P-4/mouutop 17, mpoektop BenQ, s3xpan ECONOMY.
Cuctemusrit 6;10k. MoHHTOD.
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IMPUJIOKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MIPOBEACHMS TIPOMEKYTOUHOHN aTTeCTalUN
oOyyJaronuxcs
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KoMmnieTeHIiu 1 uX UHIUKATOPBI, (GOPMHUPYEMBIE B MPOIIECCE OCBOSHUS TUCIIUTLITUHBI
[Toxazarenu, KpUTEpUHU U IIKaJa OLIEHUBAHUS WHAUKATOPOB TOCTHXKEHUS chopmupo-
BaHHOCTH KOMIIETECHIIAH

TunoBble KOHTPOJIbHBIE 331aHUS U (WJIM) UHBIE MaTepUalibl, HEOOXOUMBIE I OLCHKU
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSATCILHOCTH, XapaKTEPUIYIOMINX CHOPMHU-
POBAHHOCThH KOMIIETEHIIUH B IPOIECCE OCBOCHUS TUCIUTLINHBI

Mertoauueckue matepualbl, ONpPEesSIoNie MPOUEaypbl OICHUBAHUS 3HAHUHU, yMe-
HUH, HABBIKOB U (WUJIM) ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTD
KOMIIETEHLINI

4.1. OueHouyHbIe CpeICTBA sl IPOBEACHUS TEKYIIET0 KOHTPOJISl YCIIEBaeMOCTH B MPO-
1ecce MPaKTUYECKON MOATOTOBKHU
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (hopMuUpyeMble B IIpoLiecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CnocoGeH pemats TUIIOBBIE 3aJjaud IPOGECCUOHATIBHON JESTEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MAaTUYECKUX U €CTECTBEH-
HBIX HayK ¢ IPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUI

®opmupyemsie 3YH Hanmenosanue
OIICHOYHBIX CPEJICTB
g
Kox u HaumenoBaHnue nH- u: = E =
JTUKATOpa JOCTHKCHUS g =1 S =
KOMIIETEHIHN 3HAHUSA YMCHHUS HaBBIKH > § ;‘ §
& £ :
< 84 <
=
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 €CTECTBCHHOHAYUYHBIX | U METOBl MATEMATUKH JIJISl | TEMaTHYCCKUN anmapar | TOJb30BaHUS MaTeMaTU4e- | 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 HAMPABJICHHO-
CTBIO MPO¢eCcCHOHATHHOU
JesITeNbHOCTH

HaIMpaBIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEIb-
HOCTH -

(51.0.09-3.1)

HaIMpaBJIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEIb-
HOCTH -

(b1.0.09-V.1)

COOTBETCTBUU C HaIlpas-

JIEHHOCTBIO IIpodeccuo-

HaJIbHOW JeATENbHOCTH -
(b1.0.09-H.1)

AyaJbHOE 3a-
naHue (TUIO-
BOI1 pacuer).
3.Tectupo-
BaHUE
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OIIK-5 CriocobeH yd9acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX CCIEAOBAHNN B TPO(HECCUOHATILHOM e TEIbHOCTH

®opmupyemsie 3YH Haumenosanue
OIICHOYHBIX CPEJICTB
s
Koxa 1 HauMeHoOBaHHUE WH- - = =
JUKaTopa JOCTHXKCHUS % g g C%r
KOMIIETEHIUN 3HAHUA YMCHHUS HaBBIKH > § ;‘ §
& E =
&, [a5]
=
N-1lomnk-s OO0yuaromuiics 10KEeH OO0yuaromuiics 10KEeH OOy4Jaromuiics JOJKCH 1. OtBer Ha 1. 3auyer
VY4yacTByeT B 9KCIEpUMEH- | 3HaTh: (yHIaMEHTAIbHbBIE YMETb: IPUMEHSTH MaTe- BJIQJICTh: HABBIKAMM 110~ | TIPaKTHYE-
TaJIbHBIX HCCIICIOBAHUSIX [0 | OCHOBBI MATEMATHKH HEOO- | MATHUYECKH armapar Mpu | CTPOCHUS MaTEMAaTHYECKHUX | CKOM 3aHs-
HCIBITAHUIO CEILCKOXO03S1- XOJIUMBIE ISl y4acTus B y4acTUU B IKCIIEPUMEH- MoOJieJIel HEOOXOAUMBIX | THH.
CTBEHHOM TEXHUKH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHUs B DKCIIEPH- 2. uanusu-

CJIENOBAaHUAX 10 UCHBITA-
HHUIO CEJILCKOXO3SIMCTBEH-

HOU TEXHUKH - (51.0.09-V.2) CKOXO3SIICTBEHHOM TEXHU- | BOW pacuyer).
(51.0.09-3.2) KU - 3.Tectupo-
(51.0.09-H.2) BaHUC

IO UCIIBITAHUIO CEILCKOXO0-
3IUCTBEHHON TEXHUKH -

MCHTAJIbHBIX HUCCJICO0BA-
HUAX 110 UCTIBITAHUIO CCJIb-

AyaJbHOE 3a-
naHue (TUIO-

2. Tloka3aTeu, KpUTEPHH U IIKAJIA OLIEHUBAHUS UHIMKATOPOB J0CTUKEHUS KOMIIETEeHIIU I

N -1omk-1 Ucionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIMIUIAH ISl PEIICHHS CTaHIaPTHBIX 3a7a4 B COOTBETCTBUU C HAINPABJICHHOCTHIO
npodeccroHaNbHOM e TENbHOCTH

ITokazaTenu oleHuU-

KpI/ITepI/II/I 1 IIKaJIa OHCHHUBAHUSA PE3YJILTATOB O6yLIeHI/I$I IO JUCIUITIIMHE

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 IIOHATHS U METO-
bl MATEMATUKN IJIs1 peHIe-
HUS CTaHJAPTHBIX 33/1a4 B
COOTBECTCTBUH C HanpaBneH-

OOyuaromuiicsi ¢ He3HAYH-
TeJIbHBIMHU OIMOKAMH H OT-
JIeTFHBIMH TIPOOETaMH 3HAET

OCHOBHBIC ITOHATHUA U MCTOAbI

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 OHCHHUBAaHUA PE3YJIHLTATOB O6yLIeHI/I5I 1O JUCLMIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBIO TPO(heCCHOHATTLHOM
JeSATEIbHOCTH

HOCTBIO MPOQECCHOHATBHON
JESATSIbHOCTH

CTaHJapTHBIX 337124 B COOT-

BETCTBUU C HAIIPABJICHHOCTBIO

npodeCCHOHATBLHOM J1esTelNb-
HOCTH

B COOTBETCTBUU C HaIlpaBJICH-
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 MaTeMaTHye-
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
ammapar i pelIeHus 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/1a4 B COOTBETCTBUU C
HaIpaBJIECHHOCTHIO TTpodec-
CHOHAJIbHOU JesITeNbHOCTH

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
MaTEMaTHYECKOTO armapara
JUTSL pEIICHUS CTaHAAPTHBIX
3a7a4 B COOTBETCTBHH C
HAIPaBIEHHOCTHIO MPOdeccH-
OHAJILHOU NEITEILHOCTU

OO6yuaromuiics cBOOOIHO
BJIaJIE€T HABBIKAMHU HCIIOJIB30-
BaHHUS MaTEMaTUYECKOTO aIl-
napara JJis 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)

Kpurepun u mikana olleHUBaHUs PE3yJbTaTOB O0yUEHUS MO JUCIUILINHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

OOyyaromuiicst He 3HaeT
dbyHIaMEHTATBHBIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMbIC
JUTSL Y9aCTHUS B OKCTICPUMEH-
TaJbHBIX MCCJICIOBAHUSX I10
WCTIBITAHUIO CEJIbCKOXO035ii-

OO6yyaromumiics c1abo 3HaeT
dbyHIaMEHTATBHBIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMBIC
JUTSL y4acTHs B 9KCIIEPHMEH-
TaJIbHBIX MCCJICIOBAHUSAX T10
WCTIBITAHUIO CEJIbCKOXO035ii-

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 OHCHHUBAHUA PE3YJIbTAaTOB O6yLIeHI/I5[ IO JUCLMIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBEHHOU TEXHUKU

CTBEHHOU TEXHHUKU

TaJIbHBIX UCCIIEI0BAHULX I10
HWCHOBITAHUIO CEJILCKOXO03SI-
CTBEHHOU TEXHUKU

SIX TI0 UCIIBITAHUIO CEJIBCKOXO-
3IUCTBEHHON TEXHUKU

b1.0.09-Y .2

OOyuarommuiicss He yMmeeT
MPUMEHSATh MAaTEeMAaTHUECKUI
arnmapar npu y4acTUM B KC-
MIEPUMEHTAJIBHBIX UCCIIE0-
BaHMAX 110 UCIBITAHUIO CEJIb-
CKOXO03SMCTBCHHOM TEXHUKU

OOyuarommiics ciiabo ymeer
MPUMEHSTh MaTEMaTHICCKHMA
anrmapar MmpH y4acTUHU B 9KC-
MIePUMCHTAIBHBIX HCCIIEI0-
BaHUSIX 10 UCTIBITAHUIO
CEJbCKOXO35MCTBEHHOM TEX-
HUKHU

OO0yuaromuiicst yMeeT npume-
HATH MaTEeMaTHYECKUH amra-
paT IpH y4acTHH B IKCIIEpU-
MEHTaJIbHBIX UCCIEAOBAHUSIX
10 UCHBITAHUIO CEJIbCKOXO0-
35iICTBEHHON TEXHUKHU

OOyuaromuiicsi yMeeT npume-
HATb MAaTEMAaTHUYECKUH ammna-
paT IpH y4acTHH B IKCIIEPHU-
MEHTaJIbHBIX UCCIIEIOBAHUIX
10 UCHIBITAHUIO CEIBCKOXO-
351MCTBEHHON TEXHUKHU

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT
HaBBIKAMH TIOCTPOCHUS Ma-
TEMATUIECKUX MOJICIICH He-
00XOJIUMBIX JJIsl y4acTHs B

3KCHepI/IMeHTaHI>HI>IX HUCCJIIC-
JIOBAHUSX 110 MCITBITAHUIO

CEIIbCKOXO3SMCTBCHHOM TEX-

HUKH

OOyuatonmiics ciabo Bia-
JICET HAaBBIKAMH ITOCTPOCHHMS
MaTeMaTHYEeCKNX MOJCIIeH
HEOOXOIMMBIX JJIs1 y4aCTHS
B DKCIIEPUMEHTAILHBIX MC-
CIEI0BAHUIX 110 UCILITAHHUIO
CEITbCKOX03IMCTBCHHOM TEX-
HUKH

OO6yuaromuiicsi ¢ HeOOIbIIIH-
MU 3aTPYIHEHUSIMU BIAJECET
HaBbIKaMH HOCTpOCHI/ISI Mmare-
MAaTHYECKHUX MOJeNei HeoO-
XOOIUMBIX HJIsI yLIaCTI/ISI B OKC-
IIEPUMEHTAIBHBIX UCCIIEN0BA-
HUAX 110 UCIIBITAHUKO CCIIb-
CKOXO3SIMCTBEHHOM TEXHUKU

OOGyuatromuiicsi cBOOOTHO
BJIaJICET HABBIKAMH ITOCTPOE-
HUA MAaTEMATUYCCKUX MOIC-
Jeil HeOOXOAUMBIX Ui y4da-
CTHUA B BKCHepI/IMeHTaJII)HI)IX
HCCIICA0BAHUAX IO UCIIBITA-
HHIO CEIIbCKOXO3IMCTBCHHOM

TEXHUKH
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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 KOMIIETEHIIUI B MpoLecce 0CBOCHH S JUCITUNIMHBI

TumoBsle KOHTPOJIBHBIE 33/1aHUS U MaTEPUAIIbI, HEOOXOJUMBIE JIUIsl OLCHKH 3HAHUW, YMEHHH
1 HaBBIKOB, COJIEP)KATCS B yUeOHO-METOIMYECKUX pa3paboTKaxX, MPUBEICHHBIX HUXKE.

1. DneMeHTHI TMHEHHON U BEKTOPHOH anreOpsl: yueOHOE MocoOue sl CTYACHTOB OUYHOU U
3a04HO# (opMm oOyueHus [HanpaBieHuid 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTnka
u anekTporexHuka, 19.03.02 ITpoaykTsl nuTaHust U3 pacTuTenbHOro cheipbs, 23.03.03 Dkcmnyara-
LM TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Hazemusbie
TpaHCHOPTHO-TeXHONIOTn4Yeckue cpenctnal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Akynmuu, C.B. baxxenoBa. — Uensounck: IOxno-Ypansckuii 'AY, 2022. — 83 ¢. — Pexxum 1o-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TuroBble pacyeTsl M0 TeMe «DJIEMEHTHl JUHEHHON W BEKTOPHOU alreOpb»: METOIUYE-
CKHE YKa3aHWs JJIsl CTYJECHTOB OYHOW W 3a04HOU (opM oOyueHus [Hampasienuid 35.03.06 Arpo-
nnxenepus, 13.03.02 Dnekrposneprerrka u anekTporexHuka, 19.03.02 IlpoaykTsl nutanus w3
pactuTenbHOrO Chipbsi, 23.03.03 Dkcmryartanus TPAHCIOPTHO-TEXHOJIOTMUYECKUX MAIIuH U KOM-
meKkcoB, crnenraibHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CpeACcTBa] / cocTa-
Burenu: Axymuu O.E., baxenoBa C.B.; IOxuno-Ypansckuit ['AY, Uuctutyr arpomxenepun. —
YenstOUHCK: HOxH0-Y panbckuit I'AY, 2021. - 65 c.— Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tunossle pacueTsl Mo TeMe «OnpenenuTen, MaTpULbl, CACTEMbI JIMHEWHBIX YPaBHEHUIA,
BEKTOpHas anredpa, aHATUTHYECKasi TEOMETPHs» [DIEKTPOHHBIH pecypc]: MEeTOoA. yKas. sl CTY-
NeHToB o4HOU (opmbl 00yuenus [HampaBienuii: 35.03.06 Arpounkenepus, 13.03.02 Dnektpo-
SHEpreTHKa U AekTporexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chipbs, 23.03.03
DKcIulyaTaluus TPaHCIIOPTHO-TEXHOJIIOTMUYECKUX MAIllMH U KOMIUIEKCOB, cnenuaibHocTH 23.05.01
Hazemubie TpancnoptHo-TexHonorudeckue cpenacrral / coct. M.H. 3emckona; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXEeHEPHH. — 3-€ U31., uclp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum poctyma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHUs IS
CTYJEHTOB OYHOM M 3a04HOI ¢opm o0yueHus [HampasieHuil 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHUS W3 PACTUTEIBHOIO CHIPBA,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TEXHOJOrHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpaneckuii I'AY, Unctutyr arpounxenepuu. — Yensounck: IOxuo-Ypanbckuit 'AY, 2019. —
32 c¢. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MaTeMaTHUYeCKH aHATN3 [ DNEKTPOHHBIN pecypc]: yued. mocobue yisi caMo-
CTOSITENIbHOU palbOThl CTYJIEHTOB OYHOW M 3a04HOM (GopM 0OydeHUs (HampaBiICHHS IMOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuanpHocTh 23.05.01) /
coct.: O. E. Akymuu [u np.]; FOxuo-Ypansckuit 'AY, UHcTHTYT arponHkeHepun. — YenssOuHCK:
IOxHo0-Ypanbckuit TAY, 2017.-70 c. — Pexxum JIOCTyMa:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 10 TeMe «BBeeHne B MaTeMaTHYeCKUi aHamu3 (QyHKITUU OJTHOM JIeH-
CTBHUTEJIBHON NEPEMEHHOM» [DNeKTPOHHBINA pecypc]: METOJ. yKa3. JJsl CTYACHTOB OYHON (hopMBI
oOyuenus [Hampasiennii: 35.03.06 Arpoumxenepusi, 13.03.02 DnekTpodHEepreTUKa U MIEKTPOTEX-
Huka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKHUX MAIIMH M KOMIUIEKCOB, cnenuanbHocTh 23.05.01 Ha3emHble TpaHCOpPTHO-
TexHosiornueckue cpeacraal / coct. O.E. Axynuu ; FOxno-Ypansckuii AY, UncTUTyT arponnke-
HEepuu. — 3-¢ u3., uctp. u jgomn. — Yensounck: Oxuo-Ypanbckuii [AY, 2019. — 69 c. — Pexum mo-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuer 1o Teme «Jluddepennnanbroe ucyucienne GyHKIUNA OTHON JACHCTBU-
TEJNIbHOM MepeMEeHHON M €ro MPUIIOKEHUS» ISl CAMOCTOSITEIbHON pabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [ caMOCTOSITENIBbHOM pabOThI CTYJEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
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HoBa, U.C. Crabynut, M.B. ®ununnosa; IOxuno-Ypansckuii ['AY, UHCTUTYT arpouHXeHEpHH. —
YensOuHCK: IOxHo0-Ypanbckuit Ay, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.
8. Tunosble pacuetsl 1o TeMe «MHTerpanbHOe UCUUCIeHNnEe PYHKIIMU OJHOM NeHCTBUTENb-
HOM TIEPEeMEHHOI» /Il CAaMOCTOSATEIHHONM pabOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axkynuu, M.H. Apxunosa; IOxno-Ypansckuii ['AY, MHCTUTYT arpouHX eHe-
pun. — YenstOuHCK: HOxHO-Y panbckuit Ay, 2016. - 82 c. — Pexxum JoCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
9. Tunosele pacuersl o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-

MU JIBYX TEPEMEHHBIX» [DNEKTPOHHBIM pecypc]: METOA. yKa3. [[JI1 caMOCTOSTEIHHOM PabOThI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpoumkeHepuu. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumoBsie pacueTsl M0 TeMe «PsapDy [DIeKTpOHHBIA pecypc]: METOM. yKa3. IS CTY/ICH-
TOB O4HON Qopmbl 00yueHus [HanpasneHuii: 35.03.06 Arpounxenepus, 13.03.02 DnexTposnHepre-
THKa U 3ekTpoTexHuka, 19.03.02 [IpoayKTsl nuTaHus U3 PaCTUTENBHOIO ChIpbs, 23.03.03 Dkcmny-
aTalusi TPAHCIIOPTHO-TEXHOJOTUYECKMX MAIllMH U KOMIUIEKCOB, crienuanbHoctu 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.: O.E. Akymny, C.A. Cxpunka; FOxHO-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-€ U31., ucnp. u jgom. — Yemxsobunck: HOxHo-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Jduddepennuanbubie ypaBHEHUS B MPUKJIAJAHBIX 3aa4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. ISl CTYJICHTOB O4HOH (hopmbl 00ydeHus [Hampasienuii: 35.03.06 Arpourkenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel NMUTaHUs U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
C.A. Ckpunika, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DIEKTPOHHBIN pECypc]: METO. yKa3.
JUIs CTYIEHTOB OuYHOM (opmbl oOyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl mUTaHHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATHHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TEXHOJNOTHYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIIP. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsle pacyeTsl o TeMe «MaTemMaTuieckas CTaTUCTHKAY [ DIEeKTPOHHBINA pecypc]: Me-
TOJA. yKa3. JUIsl CTYACHTOB O4HOW (opmbl oOyuenus [Hampasnenuii: 35.03.06 ArpouHxeHepws,
13.03.02 DnexTposHepreTrka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 PacTUTEIBHOTO
ceIpbs, 23.03.03 DkcmtyaTanusi TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB, CIIEHAITb-
Hoctu 23.05.01 Hazemuble TpaHCHOPTHO-TEXHOJNOTHUYECKHUe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, UactutyT arpoumxenepun. — 4-¢ us., ucnp. u aom. — Yemssourack: FOx-
HO-YpaJIbCKUi Ay, 2018. - 72 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauyeckue yKa3aHusi U KOHTPOJIbHBIE 3a/IlaHUs IO MaTeMaTUKe JUIsl CTYACHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTpOHHBIN pecypc]: [HanpaBiaeHue noarotoBku 35.03.06 ArpounskeHe-
pus, 13.03.02 DnekrposHepretuka u snekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuit 'AY, Uncturyr arpounkenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.
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4. MeToauveckne MaTepHAJIbl, ONpeessolue Npoueaypbl OlleHNBAHUSA 3HAHUI, YMEHHH,
HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH, XaPAKTEePHU3YIOIIMX
chopMHUPOBAHHOCTH KOMIIETEHIIUI

B nannom pasznene MeTroanveckue Marepuaibl, ONMPECISIONUE MPOLEAYphl OLICHUBAHUS
3HAHUN, YMEHUH, HaBBIKOB U (WJIM) OIBITA ACSITEILHOCTH, MO AUCHUIUINHE «MareMaTukay, puBe-
JICHBbI IPUMEHUTENIBHO K KKJIOMY U3 UCIOJIb3YEMbIX BUJOB TEKYILIETO KOHTPOJS yCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTecTalli 00yJaroIIUXCs.

4.1. OueHo4HbIe CpeACTBA Il MPOBedeHHs TeKYILero KOHTPOJIsl yclieBaeMOCTH B
npouecce NPAKTUYECKO MOAT0TOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHATHU HCIIOJIB3YETCS JUIS OIICHKH KayecTBa OCBOCHHS 00ydaro-
IIAMCSI OCHOBHO# Mpo(hecCHOHALHON 00pa30BaTeIbHON MPOrpaMMBbI 10 OTACIBHBIM BOIIPOCAM H
TeMaM JUCIHHUIUIMHBL. TeMbI U TUIaHbl 3aHITHHA (CM. MeToapa3paboTKu II. 3) 3apaHee COOOIIAITCS
oOyyaromumcs. OTBET OIEHUBACTCS OLEHKOW «OTIIMYHOY», «XOPOIII0Y», «YIOBICTBOPUTEIHLHOY» HIIH
«CHECYHOOBJICTBOPUTCIBLHO.

O1neHOYHBIE CpesICTBA

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

Ko n HaumMeHoBaHue

Ne | xogumble asi OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB M (WJIM) ONBITA | WHIMKATOPA KOMIIE-
JEATETLHOCTH, XapaKTEePU3YIOIINX CHOPMHUPOBAHHOCTh KOMIETEH- TEHIINH
[[UI B MPOIIECCe OCBOCHUS AUCIUILTUHBI

1. | 1. Boruncauth 00BEM TpEyroibHOM NUPAMHUJIBI C BEPIIMHAMU B TOY- NA-1onk-1
kax A, B, C, D u HaliTu AnMHY BBICOTHI, ONYIIEHHOH U3 BepiuHbl D | Mcnonb3yeTr OCHOBHBIE
na rpans ABC, ecin A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI €CTECTBEHHO-
2. HampspkeHue Ha KJIeMMax dJIEKTPUYECKOW IIeTH, PaBHOE MEPBO- | HAYYHBIX JUCLIUILIINH
Ha4YaJIbHO HYJIO, PABHOMEPHO BO3PACTAET; OJJHOBPEMEHHO B IIEMb TSl peIlIeHUs CTaH-
BBOJIUTCS COMPOTHUBIIEHUE, MPOMOPLHOHATIBLHOE KBaJApaTy BPEMEHHU | JapTHBIX 33Ja4 B COOT-
¢ kod(dunmentom mponopimoHabHOCTH 1 OM/MuH. [lepBoHa- | BETCTBHUM C HampaB-
yanpHOe conpoTunieHue 1enu 4 OMm. B kakoif MOMEHT BpeMeHU TOK | JIGHHOCThIO MpodeccH-
B LI€TIH HAUOOJIBIITHIA? OHAJILHOM JEATENIbHO-

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

IpHY pa3adv KOPMOB paboOTalOT /Ba TpaHcnopTepa. [Ipennonoxum,
YTO BEPOSTHOCTh 0€30TKa3HON paboThl B TEUEHHE 3UMHUX MECSIIEB
Kaxoro u3 Hux pasHa 0,9. Tpancnoprepsl paboTaloT Ipu Mojaye
ANEKTPOIHEPIUU HE3aBUCUMO. HaliTh BEpOSITHOCTH TOTO, YTO B Te-
YeHHe 3MMHET0 BpeMeHHu OyayT paboraTh: 1) XoTs ObI OMH TpaHC-
nopTep; 2) TOJIBKO OJUH TPAHCIIOPTED.

2. CpenHsis ypokalfHOCTh HIIEHUIBI (B IIEHTHEpax ¢ | rexrapa) B
XO034UCTBE 00JIACTH SBJSETCS HOPMAJIBHO pacHpenesieHHON CIy-
YaifHOM BEJIWYMHON CO CPEAHMM 3HadeHHeM 23 Il U Jucrnepcueit
1,21 . KakoBa BepOSATHOCTH TOTO, YTO Ha 3 CIIYYalHBIM 00pazoMm
0TOOpaHHBIX yyacTKax ypoxkaiHocTh Oynet He MeHee 25 11? Cocra-
BUThH (DYHKIUIO IUIOTHOCTH.

VYuyacTByeT B DKCIIEPHU-
MCHTAJIBHBIX UCCJICO0-
BaHUAX IO UCHBITAHHUIO
CEeIbCKOXO03SMCTBEHHON
TEXHUKH

Kpurepun onenuBanusi orBeTa (Tadi.) TOBOASATCS 0 CBEACHHUS OOyJarolIuXCsl B Hadaje 3a-
HaTui. O1eHKa 00BSIBISIETCS 00yJaroIEeMycsi HeTIOCPEICTBEHHO MTOCIIe OTBETA.
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HIxana

Kpurepun oueHuBanus

Onenka 5
(oTIIMYHO)

- 00yJaroIuIics MOJIHO YCBOWII y4eOHBINH Marepua;

- IPOSIBIIICT HABBIKM aHaM3a, 0000IEHHs, KPUTHUYECKOTO OCMBICIIE-
HUS U BOCTIPUATHS MH(POPMAIMH, HABBIKM MPUMEHEHHSI OCHOBHBIX Ma-
TEMaTUYECKUX METOJOB;

- Marepuall U3JI0KEH I'PaMOTHO, B OIIPEIEIICHHOMN JIOTHYECKOU IOCIIe-
JIOBATEJIBHOCTH, TOUHO UCIIOJIB3YETCSI TEPMUHOJIOTHS;

- II0Ka3aHO YMEHHME WIIOCTPUPOBATH TEOPETUUYECKUE TIOJIOKECHHSI KOH-
KPETHBIMHU ITPUMEpPaMU, IPUMEHATh UX B HOBOU CUTYallVH;

- IPOJEMOHCTPUPOBAHO YMEHHE PEIaTh IPUKIIAIHbIE 3a1a4H;

- IPOIEMOHCTPUPOBaHa C(POPMUPOBAHHOCTh M YCTOMYUBOCTH 3HAHUH,
YMEHUH U HaBBIKOB;

- MOTYT OBITh JIOIYIIEHBI O/IHA-[BE HETOYHOCTU IIPU OCBEIIEHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Ouenka 4
(xopor10)

OTBECT YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I${M Ha OLCHKY «5 », HO IIpH
9TOM UMECT MCCTO OJJWH U3 HCOAOCTATKOB!:

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyHICHbI HeOOJIbIIINE Hp06eJILI,
HC UCKA3UBIINC COACPIKAaHNEC OTBCTA,

- B pCHICHUU NMPUKIIAAHBIX 3a4a4 JOMYHICHbI HC3HAYUTCIIbHBIC HETOYHO-
CTH.

Orenka 3
(y1OBIETBOPHUTEIBHO)

- HETIOJIHO WJIM HEIOCIIEI0BATENIEHO PACKPBITO COJEpKAHUE MaTepualla,
HO I[I0Ka3aHO o0Ilee MOHMMaHUE BOMNpPOCa U IPOJEMOHCTPUPOBAHbI
YMEHHS, JOCTaTOYHbIE /1JIs1 JAJIbHEHIIIET0 YCBOCHUS MaTepuaa;

- IMEJINCH 3aTPYAHEHUS WIN JOMYIIEHb! OIUMOKH B ONPEeICHUH TOH -
TUH, UCIIOJIb30BAHUU TEPMHMHOJIOIMH, B IPUMEHEHUU MareMaTHYeCcKHX
METOJIOB PEIICHUs IPUKIAIHBIX 3a]ad, UCIIPABIECHHBIE I10CIE HECKOJIb-
KHMX HaBOJSAIIMX BOIIPOCOB;

- IPY HETIOJIHOM 3HaHUM TEOPETHYECKOr0 Marepualia BbISBIIEHA HEN0-
cTarto4yHask c(pOPMUPOBAHHOCTh YMEHHUH M HABBIKOB, OOydaroImIMiics He
MOJKET MIEPEHOCHUTDH 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYaAIUH.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

- HE PacKpbITO OCHOBHOE COZIepKaHie yueOHOro Marepuaia;

- oOHapy)X€HO HE3HaHWE WM HEMOHUMaHue OoJblied Wiu Haubolee
BaXHOW YacTH yueOHOro Marepuaa;

- JONYIICHBI OlIMOKHU B OMpEACIICHUN HOHHTHﬁ, IIpru HCIIOJIB30BaHUU
TCPMUHOJIOTHH, B IMPUMCHCHUHN MAaTCMAaTU4YCCKHUX MCTOAOB IpHU PCUIC-
HUUW TPUKIAJHBIX 337a4, KOTOPbIE HE MCIIPABJICHBI MOCIE HECKOIbKUX
HaBOJAIIMX BOIIPOCOB.

4.1.2. OneHBaHNE HHIUBUYATHHOTO 3a/IaHUs (THIIOBOTO pacyera)

WupuBuayanbHOEe 3amaHue (anee THIOBOW pacdeT) HCIONB3YeTCs IS OIEHKH KadecTBa
OCBOCHHS OOydaloUIMMCs OCHOBHOW MNpoQecCHOHAIBHOM 00pa3oBaTeNbHON MpPOTrpamMMbl 1O OT-
JEeTFHBIM TeMaM JAUCIUIUIMHBL. BapuaHT 3aaHust A1l KaXKI0TO 00YYaoMerocs ONpeaesieTcs B Co-
OTBETCTBHHU C TMOPSIKOBBIM HOMEPOM B kypHasie Tpymimsl. CojaepikaHue 3aJJaHUi TUIIOBBIX pacde-
TOB IPUBOJUTCS B MeTOANYECKUX YKazaHUsIX (1. 3 ®OC).

OneHoYHBIE CpeCTBA

TunoBble KOHTPOJBbHBIC 3a/laHus U (WJIU) UHBIE MaTepHalbl, HEOO-
XOJUMBIC ISl OIICHKU 3HAHWUW, YMEHUH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTePU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH-
U B TPOIIECCE OCBOCHUS AUCUUTUIUHBI

KO,I[ 1 HAaMMCHOBAHHC
HHAUKaTOopa KOMIIC-
TCHIIMHN
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | xomumeble Ui ONICHKHM 3HAHWW, YMEHHIA, HABBIKOB W (WJIM) OMBITAa | WHAMKATOpPA KOMIIE-
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHIUU
I[UI B MPOIECCEe OCBOCHUS JUCIUILTUHBI

Loy Jansr Tpu cunsl F1, F2, F3, npunoxennsie B Touke A. Onpe- U1-Lonca

_ | Acnonb3yer ocHOBHBIE

JISIUTh BEMIHHY U HANPABJISIONINE KOCHHYChI MOMEHTA PABHOMICH- | 5o oupr ecrecTBeHHO-
CTBYIOILIEH STHX CHJI OTHOCUTEIBHO TOYKH B, ecom F, = {3; 1 2}, HAYYHBIX TUCLUILITHH
F,={-4,-2,-5}, F,={5, 11}, A(-8,-4;-2), B(-6;-2,—4). JUISL PETIEHUS CTaH-
2. CormacHo 3akoHy HbIOTOHA, CKOPOCTb OXJNAXKICHHS Tena mpo- | ~apTHBIX 3alad B COOT-
TOPLMOHATBHA PA3HOCTH TEMIIEPATyp Tella M OKPYKAIOMIEH cpefpr, | Dol ciBiHi ¢ Hallpas-
H3BecTHO, uTO B TeueHrne 20 MUH. TEJIO OXJIAXKHACTCA OT 100° o HeHHOCTBfO npodecen-
60°. Uepes CKOIBKO BPEMEHH ¢ MOMEHTA Hadana OXJIaXIeHHs TeM- | OHa/IPHOM ACATCIBHO-
neparypa Tena noHusutes 10 30°, ecim TeMmeparypa oKpyKaromei cm
Cpeibl COCTABIISIET 20%?

2. | 1. )XupHoctb Mosioka B xo3siiicTBax obnactu (%) ecTb HOPMAIbHO N-1lonk-s

pacripeiefieHHasl ciydaiiHas BeM4rHa X ¢ MaTeMaTUYECKUM OXKH-
naHueM, paBHbIM 3,2%, U CpeIHEKBAaIPATUYECKUM OTKJIOHEHUEM,
paBubIM 0,15%. Haiitn ¢pyHKIUIO IUIOTHOCTU. BRIUUCINTE BEpOAT-
HOCTb TOTO, 4TO B 2 U3 4 Hayaady B3SATHIX MPoOax KUPHOCTh MOJIO-
ka Oyzaer He menee 3%.

2. I3mepeH xapakTepHbIi pazmep X JeTtaneid, 00padaTbiBaeMbIX Ha
HEKOTOpoM cTaHke. 3amepero 80 aetaneil. JlaHHbie 3aMepoB Mpu-
BEJICHBI B Ta0II.

3,86 {406 (3,67 |397 [3,76 |3,61 |396 |4,04 |3,84
3,94 (398 (3,57 |3,87 |4,07 399 |3,69 |3,76 |3,71
3,94 (3,82 (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 |414 |3,72
433 (3,82 (4,03 |362 |393 (350 |3,70 |3,71 |3,76
3,81 (3,89 (3,90 3,84 |393 (394 |3,64 |4,00 |3,95
4,05 |4,10 (4,11 |415 |4,20 |414 |4,22 |3,59 |4,25
4,24 1430 (3,62 |365 [4,72 ]398 |3,88 |3,95

O06paboTath pe3ysbTaThl 3TOTO OMbITA MO CIEAYIOLEMY IUIaHY:

1. [TocTpouM CTaTUCTHUECKOE pAaCIpEEIeHUE BEIOOPKHU.

2. BpruuciauM OLlEHKM MaTeMaTH4eCKOrO OKUJaHUS U TUCIIEPCUH.
3. TloctpouM rucTOrpaMMy OTHOCHUTEIIBHBIX YacTOT, YCTAaHOBHB
CTaTUCTUYECKUH (IMIUPHUUYECKUI) 3aKOH PACIPENEICHUS U 3alu-
meM ero GyHKIUIO MIOTHOCTH. C MOMOINIBI0 KpUTEPHS xz (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COMVIACHU SMIIMPHYECKOI0 3aKOHA pac-
MIpEAEIICHNs CIIy4ailHOM BETUYUHBI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npezeneHus (3akoHoM ["aycca), crienarp BBIBOI.

4. TlocTpoHUTh KpPUBYIO HOPMAJIBHOI'O PACIPEIECICHUS, MPUHAB 3a
napamMeTpbl KpUBOW HaWJICHHBIE OLICHKH MaTEMaTUYECKOIO OKHUa-
HUS U TUCIEPCHH.

5. BblunCIUTE JOBEPUTENBHBIA HMHTEPBAl M1 MATEMAaTHYECKOTO
OKHMJAHUS U JUCIEPCHH.

VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHbIX UCCIIEN0-
BaHUSX 110 UCIIBITAHUIO
CeJIbCKOXO035HCTBEHHOM
TEXHUKHU
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el A

o

©ooNo

10.
11.
12.
13.

[Tpu n3yueHnH JUCUUIUTMHBI «MaTeMaTHKay BBIIOIHAIOTCS CIECAYIOIINE THIIOBBIE PACUETHI:
Omnpenenurenu. Matpuiibl. CHCTEMBI JIMHEHHBIX areOpandeckux ypaBHeHuH (4-6 3amanmii).
Bekropnas anrebpa (3-4 3aganus).

AHanutuueckas reomeTpus (5-7 3agaHuit).

BBenenne B mMaremaTthdeckuii aHauu3 (QYHKIUH OJHOW JEHCTBUTENBHOW mepeMeHHou (4-
6 3amaHuin).

Huddepenunansaoe ucuucieHne GyHKINN OJHONW JAEHCTBUTEIBHON NEPEMEHHOHN U €ro mnpu-
noxenus (6-8 3amanuii).

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHuplii uHTErpai (4-6 3agaHuii).

Huddepennnansaoe ncunciaeHne GyHKIUU IBYX NepeMeHHbIX (3-4 3a1anus).

WuTerpanbHoe ucuncienne GyHKIUU ABYX MepeMeHHbIX (3-4 3a1anus).

Psinpl (6-10 3amanmi).

Huddepenunansubie ypaBHeHus (5-8 3ananuii)

Teopus BeposiTHOCTEH (6-8 3aMaHMIN).

Martematuueckas cTaTUCTHKA (2 3aaHUs).

PaGora BeImoHsAETCS B OTAENBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.
TpeOGoBaHust MpU BBHITTOJIHEHUH THIIOBOTO pacyeTa:
yCIOBUE KXKIOW 3aJa4u BKJICUBAETCA B TETPaJb B IEYaTHOM BUJE WJIM MUIIETCS OT PYKH pas-
OOPUYUBBIM TOYEPKOM;
MIPUBOJIUTCS TOJTHOE U OOOCHOBAHHOE PEIICHUE ¢ HEOOXOAMMBIMU MOSCHEHUSMU, BBIYUCIICHU-
SIMU U PacyeTaMu;
TIOCJI€ PEIICHUS 3aMIChIBACTCS OTBET;
rpaguyecKkre MOCTPOSHUS BBITTOIHIIOTCS KapaH/1alioM;
TEKCT peIIeHUs BCEX 3a/1a4 JIOJHKEH ObITh B MHCHBMEHHOM BH/IE;
JUTSI OTMETOK U 3aMEYaHHI MpernoaBaTess J0KHBI ObITh OcTaBeHbI MoJist (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IpenojaBaTesieM CpoKa U MPUHUMAETCS Ha MPOBep-

Ky TOJIBKO B TOM Clly4ae, €Clld yIOBJIE€TBOpsieT TpeboBaHUAM K oopmieHuto. PaboTa Haj ommOka-
MU BBINOJHSIETCS B 3TOM e TeTpaau U CAAETCS AJIs HOBTOPHOU MPOBEPKHU.

HpeHOI[aBaTCJ'IL MOXKCET HA3HAYUTH IO CBOEMY YCMOTPCHUIO 3aIIUTY THUIIOBOI'O0 pacucTa, BbI-

MOJIHEHHOTO 00YyYaromMCs.

Coz[epxcaHHe THUIIOBOTI'O pacy€Ta U KpUTCPUHU OUCHKH OTBCTA (Ta6J'I.) JOBOJATCA 1O CBCACHUA

oOyuarolerocsi corinacHo rpauKy BIIOJIHEHHS B Hayaie ceMecTpa. TUIIOBOM pacueT OlleHUBAeTCs
MpernojaBaTesieM OLIEHKON «3a4TEHOY, «HE 3a4TCHO» U Pe3yNbTaT OOBSIBISAETCS Ha 3aHITHH.

IlIxkana Kpurtepun onenuBanuns

OI_ICHKE[ GBadyTCHO» - pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

- YMCHHUC JIOTUYHO U I'PaMOTHO IMPUMCHATH MATEMATUYICCKHUEC MCTO/AbI
Ipy pECIICHUH IPEIJIOKCHHBIX 3a1a4,

- YMCHUC 000CHOBBIBATH BLI60p MCTOHa PCHICHUS, ITOKA3bIBACT 3HA-
HHE OCHOBHBIX MAaTE€MaTUYECKHUX IMOHSATHUMH Ipu OTBCTC HAa BOIPOCHI
npenoaaBaTeiiAi, crocobeH HCIIPABJIATH OIMOKU ITOCyIe JOIIOJIHUTECIIb-
HBIX BOITPOCOB.

O1eHKa «HE 3a4TECHO» - pa60Ta BBITIOJIHCHA HE B IIOJITHOM O6’beMC;

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUUECKUX 3HAHUI;
- IOMYIIEHBI TPyOble OMHMOKN B MPUMEHEHUH aTOPUTMOB MaTeMaTH-
YECKUX METOJOB PEUICHUS 3a1a4.
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4.1.3. OnieHuBaHUE KOHTPOJIBLHON PabOThI

KonTponbnas paboTa npenycMoTpeHna aiis 3a0uHoil popmbl o0yuenusi. KonrponpHas pabota
BBITIOJTHSIETCS TSI OIICHKU KaueCTBa OCBOCHUS O0YyJarOIIUMCs OCHOBHOM MpodeccroHaibHOi 00pa-
30BaTeIbHON MPOrpaMMBbI MO OTJENIBHBIM TeMaM JAUCHUIUIMHBL. B Hauane ceccun oOydaromemycs
BBIIAIOTCS 3aJaHUSI KOHTPOJILHON pabOThI, KOTOPYIO HEOOXOAUMO BBHITIOJIHHUTH K CIEIYIOIICH cec-
cu. BapuaHTbl MHIMBUIYaTbHBIX 33JaHUI IPEICTaBICHbl B y4eOHO-METOAMYECKOIl pa3zpaboTke:
MeToaudeckue yka3aHusl 1 KOHTPOJIbHBIC 3a/IaHUS 110 MAaTEeMaTHUKE JIJIsl CTYACHTOB 3209HOU (hopMBI
oOydeHus [DneKkTpoHHBIN pecypc]: [Hanpasienue moarotoBku 35.03.06 Arpounxenepus, 13.03.02
DnexTpodHepreTrka u MekTporexauka] / coct.: O.E. Axynuu [u ap.]; FOxuo-Ypanbckuii [AY,
HNucturyTr arpomnxeHepun. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum no-

cryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

O1eHOYHBIE CpCaACTBa

TumnoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) UHBIC MaTepUualbl, HE0O-

Ko n HaumeHnoBaHue

Ne | xonumeble Ul OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITAa | HHAMKATOpPA KOMIIE-
JEeSITeTbHOCTH, XapaKTEPU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH- TEHINN
111 B Ipoliecce OCBOCHUS AUCHUILIMHBI

1. | 1. Jdauel xoopauHaThl BepummH TtpeyronbHuka ABC: A (3; 2), N-1omk-1
B (6; 6), C (7, 4). Haiitu: 1) anuny cropousl AB; 2) ypaBHeHus | Mcronb3yeT OCHOBHBIC
cropoH AB u BC u ux yrnoBele KodpUIHMEHTH; 3) BHYTPEHHHUN | 3aKOHBI €CTECTBEHHO-
yroia B B panmaHax ¢ TOYHOCTBIO JIO JIBYX 3HAKOB; 4) ypaBHEHME | Hay4yHBIX JUCLMILIMH
BeIcOTHI CD 1 e€ mmny; 5) ypaBHeHHne Meauansl AE ¥ KOOpAMHATHL | JUIS PEILICHHsI CTaH-
touku K nepeceuenust 3Toil Meauansl ¢ Beicotoit CD; 6) ypaBHeHHe | 1apTHBIX 3a/1a4 B COOT-
npsiMoi, mpoxozsmel yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh uepTex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BpauCcouTh IIOmManas (GpUrypsl, OTpaHUYCHHYIO 33/JaHHBIMHU JIU- | OHAJIBHOH JESTEITHHO-
HUSMH: y:2x2+6x—3 u y:—x2+x+5_ CTH

2. | 1. Texuuueckoe YCTPOMCTBO COJEPKUT TPU HE3AaBHCUMO paboTaro- N-1omk-5

IIMX d3JeMeHTa. BeposSTHOCTHM OTKa3za 3THUX 3JIEMEHTOB COOTBET-
ctBeHHO paBHbl 0,05; 0,07 u 0,09. HaiiTu BeposATHOCTb TOTO, YTO
TEXHUUYECKOE YCTPOMCTBO HE CpabOTaeT, €ClIU JJIsl 3TOr0 AOCTaTOY-
HO, 4TOOBI OTKa3aJl XOTsI Obl OJJUH 3JIE€MEHT.

2. JlnameTpsl TUCKOB U3 ONMBITHOW MApPTHUH, YUACTBYIOIIEH B TEHJIE-
pe Ha MOCTaBKU MPOIYKIMU AJisi COOPOYHOIrO 3aBOJA, pacnpeaee-
Hbl TI0 HOPMAJIbHOMY 3aKOHY. M3BECTHO MaTeMaTH4ecKkoe OXKuia-
HUe (cTaHzapT) AuaMeTpa a =59 MM U cpelHee KBaJpaTHyecKoe
OTKJIOHEHHE 6 = 5 MM. HaiiTu BeposiTHOCT TOTO, UTO

a) AMaMeTp MPOU3BOJBHO B3ATOU JeTanu Oyner Oonblie 45 MM U
MeHbIIe 52 MM;

0) IuaMeTp MPOU3BOJIBHO B3SITOH JeTaln OTINYAeTCsS OT CTaHJapTa
He 0oJIpIIIe YeM Ha 3 MM.

VYyacTByeT B 3KCIIEpHU-
MEHTAJIbHBIX UCCIEIO0-
BaHHUAX 110 HCIIBITAHHIO
CENbCKOXO03IICTBEHHOM
TEXHUKHA

KOHTpOJ’IBHaSI paGOTa OLICHUBACTCA MNPCIOJaBaTCIIEM OLIEHKOM GBadYTCHO», «HC 3a4YTCHO».

Kputepun onieHMBaHHS TpEACTaBICHBI B Ta0IuIe. Pe3ynbTaT KOHTPOIBHON PadOThI BBICTABIISCTCS
B TAJIOH pelieH3uH. B ciydae BbICTaBIEHMS OLICHKH «HE 3aUTEHO» OOydarouuiics o0si3aH B KpaT-
Yaluii CPOK MCHPABUTH BCE OTMEUCHHBIE MPETOAaBaTeleM HEIOCTATKH M CAaTh KOHTPOJIBHYIO
palboTy Ha IOBTOPHYIO MTPOBEPKY.

41


http://nb.sursau.ru:8080/localdocs/vmat/58.pdf

HIxanaa

Kpurepumn oueHuBanus

OreHKa «3a4TeHo»

- paboTa BBITOJIHEHA TOTHOCTHIO;

- YMEHHE JIOTUYHO ¥ TPAMOTHO MPUMEHSITh MaTEMaTHIECKHE METOIbI
MIPH PEIICHUH TIPEIOKCHHBIX 3a/1a4;

- B PCIICHUU HET MAaTEMaTHYECKUX OIMMUOOK (BO3MOXKHA OJ[HA-JIBE HeE-
TOYHOCTH, OINKCKA, HE SBJISIONIASICS CICICTBUEM HE3HAHHSI WM HETO-
HUMaHHs Y4eOHOT0 MaTepuana).

OreHka «He 3a4TEHOY

- pa60Ta BBITIOJIHCHA HE B IIOJIHOM 06’beMe;
- JOIIYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IMMOKAa3bIBAKOIIHNE, YTO CTYIACHT

HC BJIaJCCT H€O6XOI[I/IMBIMI/I TCOPCTUUCCKNMU 3HAHUAMU
- HC YMCCT NIPUMCHATH MATCMATHYCCKUC MCTOAbI B PCIICHUHU 3aa4.

4.1.4. TectupoBanue

TecTupoBaHue HCHONB3yeTCsl Al OLEHKH KadyecTBa OCBOCHMS OOYy4aroIMMCsS OCHOBHOM
npodeccuoOHaIbHOM 00pa30BaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM T€MaM MJIM pa3jesiaM IUCLH-
winHbl. TecT mpenctaBiaseT co0Oil KOMIUIEKC CTaHAApTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIOIIUN
YIPOCTUTH IMPOLENYpPY U3MEPEHHUs 3HAHUM M yMeHHi oOyuwatommuxcs. OOydaromuMcs BbIIAIOTCS
TECTOBBIE 3a/1aHus ¢ (POPMYIMPOBKON BOIIPOCOB M MPEAJIOKEHUEM BHIOpATh OJMH MPaBUIbHBINA OT-
BET U3 HECKOJIbKUX BaPUAHTOB OTBETOB.

O1eHOYHBIE CpeaCTBa

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

Ko n HaumeHnoBaHue

Ne | XoauMmble aJIs1 OLIEHKHM 3HAHWM, YMEHWI, HABBIKOB M (MJIM) ONbBITA | WHIMKATOPA KOMIIE-
JIEATEILHOCTH, XapaKTEPU3YIOMHX C(HOPMUPOBAHHOCTh KOMIIETECH- TEHLIUH
IMii B IPOIECCE OCBOCHHUS TUCIIMTUINHBI
1 1-» 3 W-1lonk
A= Hcnosb3yeT OCHOBHBIE
1. Matpuna 4 2 BBIPOJKJIEHA TIPU A PABHOM. .. 3aKOHBI €CTeCTBEHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIIUTUTHH
1 5 JUIs pelIeHus CTaH-

2. Onpenermurens Dot —3 10| pasen 0, ecm o pases. ..
a)-2;0)0;B)1;T1) 2.
3. JIaHBI BEKTOPBI a= (5; 4; 2) u 6 = (3; -1 7), TOrZa UX BEK-
TOPHOE TIPOM3BEICHNUE UMEET BHUI. ..
a) 261 —41] — 7k ; 6) 151 —4] +14k ;
B) —30i +29] +17k ; )30i —29j —17k .
4. HopMmanbHBI BEKTOp IUIOCKOCTH X + 2y +2-15=0 umeer
KOOP/IHHATHL. ..

a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
3x*+2x—4

5. 3HaueHue npezena Xm x? + 5x _1 PaBHO...

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

6. 3aKkOH  JABWXKEHUS  MATepUANIBHOW  TOYKH  HMEET  BUJ

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

JApTHHIX 33724 B COOT-
BETCTBUH C HAIPaB-
JIEHHOCTBIO IIpodeccu-
OHAJIBHOU JEATEIbHO-
cTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEPU3YIOIUX CPOPMHUPOBAHHOCTH KOMIIETEH-
LIMH B IPOILIECCE OCBOCHUS AMCLMIIINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

menu t. Torma yckopeHue TOYKM B MOMEHT BpeMeHH mpu (=2 paB-
HO...

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

7. lausl xommiekcusie uncna Z, =5—31 u Z,=4—1i. Torga
22, — 42, pasHo...
a) 6—5i;06) -6—10i:8) -6—2i:T) 26 —10i-
T

. 4
8. OnpeneneHHblil HHTErpaj jsm7 x0x PaBeH. ..

/4

4
a) —;0) 27;8)0; T) 0.

-8

9

9. Mycts S = jdx J. f(X,¥)AdY Torna o6macts D, nromans koto-
7 10

POIi BBIpaXKaeTCs JaHHBIM HHTETPAJIOM, HMEET BUJL. ..

a) NPSIMOYT0JIbHUK, Y KOTOPOI0 BCe CTOPOHBI PABHbI;
0) IpsIMOYTOJIbHUK; B) TPEYTOJIbHUK;

') OKPYKHOCTb C PauycoM \/E .

10. Jlano nuddepennmansroe ypapuenne Y =X+Yy, Y(0)=1.

Torma mepBbie TPU YJICHA PA3JIOKEHUSI €r0 PEIICHUS B CTENEHHOMN
pPAX UMEIOT BUJ ...

a) 1+x+x%; 6) -1+x+x7; B) 1+x+x%; 1) Ttaad+x’.

1. Onepanueit Hax MHOXecTBaMH 4 U B, pe3yibTaT KOTOPOH Bbljie-

JICH Ha PUCYHKC, ABJISACTCA. ..
B A

Bapuantsl 0TBETOB:
a)BUA; 6) B\A; 8 A\B; 1) AnB.
2.B maptum u3 12 nperaneii umeerca 5 OpaxoBaHHBIX. Haymauy
0oTOOpaHbl Tpu Aetanu. Toraa BepOATHOCTH TOTO, YTO CPEAU OTO-
OpaHHBIX JeTanel HeT OpaKOBaHHBIX, paBHA ...

7 1 7 1
2) 4130 5738 170 4

3. B nepBoii ypHe 1 yepHsblii 1 9 Genbix mapoB. Bo BTopoit ypue 4
OenpIX U 6 yepHBIX mapoB. M3 Haymady B3sTOM ypHBI BRIHYJINA OJIUH
map. Torga BepOSTHOCTH TOTO, YTO STOT IHAp OKAXKETCS OCINbIM,
paBHa...

NA-1omnk-s
VYyacTByeT B 3KCIIEpU-
MEHTAaJIbHBIX UCCIIeI0-
BaHHUAX 110 HCIBITAaHHIO
CEIbCKOXO03S1ICTBEHHOM

TEXHUKHA
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEPU3YIOIUX CPOPMHUPOBAHHOCTH KOMIIETEH-
LIMH B IPOILIECCE OCBOCHUS AMCLMIIINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

a) 0,25; 0) 0,13; B) 0,7; r) 0,65.
4, OyHKIMSA pacpeeieHUs] BEPOSITHOCTSH TUCKPETHOM CITydaitHOM
(0, x<0,

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

BEJIMYUHBI X UMEET BU/]I 1l =x=6. Torna Bepo-

staocts P(-1 £ X £3) pasna ...
a) 0,7;6) 0,2; B) 0,3; 1) 0,5.
5. HenpepbiBHas ciiydaiiHas BeluuMHa X 3a1aHa IIIOTHOCTBIO pac-
(r-1132
1 —_

— 200
IpeIeICHIs BEPOSTHOCTEH Jlx)= ——¢ .Torma
pedl P 10-/27 A

F(x)=+

MaTeMaTUYECKOE OKHUIAHUE ATOM HOPMAIbHO pacupeaeaeHHON
CIy4yallHOM BEJIMYMHBI PABHO ...

a) 11; 6) 10; B) 100; T) 200.
6. JluckpeTrHas ciydaiiHas BednurMHa X 3a7aHa 3aKOHOM pacipejie-
JICHUSI BEPOSTHOCTEH. 3HAUYCHUS a ¥ D paBHBI ...

X1 |3|5]6
p101la|b|03
a)a=0,3,b=01;6)a=0,3, b=0,2;
) a=0,6,b=06;r) a=04, b=02.
7. 13 reHepanbHON COBOKYITHOCTH M3BJI€YEHA BEIOOPKA 00beMa
n=50:

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

P

Torna n4 paseH...

a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneHo 5 uamepenuit (6e3 cUCTEMAaTHUYECKUX OIINOO0K) HEKO-
TOpOI1 ciyuyaiiHoi BenmuuuHbI (B MM): 9, 10, 13, 14, 15. Torna He-
CMEIIIEHHAs OLICHKa MaTEMaTU4YECKOr0 0’KUIaHUS PaBHA. ..

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTrare u3MepeHuii HEKOTOPOH (PU3MUECKON BETUYMHBI O/1-
HUM Ipubopom (6e3 cucTeMaTH4ecKuX OIMKUOO0K) MOIYUEHbI CIeay-
roiue pe3ynsratel (B MM): 11, 14, 14. Torna HecmeleHHas OLlEHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..

a)13;0)3;B8)6;1) 2.

p=006

Hy:
10. Ecinu ocHOBHAs TUIIOTE3a UMEET BUI , TO KOH-

KypUpPYIOIIEH MOXET ObITh TUTIOTE3A ...

a) . p=06;06) Hy: pz206;
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JEeSITeIbHOCTH, XapaKTEPU3YIOIUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

B) Fy: p#0,7;r) Hy: p<06,

[To pe3ynpTaTam TecTa 00yYarOIMIEMYCsl BEICTABIISCTCS OLIEHKA «OTIMYHOY, «XOPOIIOY», «yI0-
BJICTBOPUTEIIBHO» WM «HEYTOBJIETBOPUTEIHHO.

Kputepun onieHuBaHus 0TBEeTa (TA0J.) TOBOISATCS MO CBEACHUS OOYJAIONINXCs 10 Havaja Te-
CTHpOBaHUs. Pe3ynpTaT TecTUpOBaHUS OOBABIIAETCS 00ydarolmEeMycsl HETIOCPEICTBEHHO IMOCIIE ero
cauu.

Mhcaa (% apasAwIIY oTBEToD
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Onenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Onenka 2 (HEY0BIETBOPUTEIHHO) Menee 50

TecroBble 3a7aHus, UCTIONB3YIOMIMECS Ul OLEHKM KayeCTBa AMCLUIUIMHBI C TOMOIIBIO MH-
(dopMarmoHHbIX TexHosorul, npuseneHsl B PI1/1: «10. CoBpeMeHHbIE HHPOPMALIMOHHBIE TEXHOJIO-
I'MH, UCTIOJIb3YEMbIE MPU OCYLIECTBICHUH 00pa30BaTENIbHOTO IMpolecca MO JUCHUIUIMHE, BKIIOYas
NepeyeHb MPOrpaMMHOIO oOecrneueHuss U HMHQPOPMALMOHHBIX CIPAaBOYHBIX CUCTEM» -
MyTestX10.2.

4.2. IIpouenypsl 4 OLCHOYHBIE CPEACTBA 1JIsl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAIUH

4.2.1. 3auer

3auer sBisieTcss POPMOI OIEHKH KadecTBAa OCBOEHHUsS OOYy4aroImIMMCsI OCHOBHOM mpodeccuo-
HaJIbHOW 00pa30BaTebHONM MporpamMMbl MO pasjenaM JucuuiuivHbl. [lo pesynbTatam 3adera o0y-
YaroIIeMYCs BBICTABIISIETCS OLIEHKA «3a4TEHO» WJIH «HE 3aYTEHO.

3aueT MpPOBOJUTCS MO OKOHYAHUHU UYTEHUS JIEKIMH W BBINOJIHEHUS MPAKTUYECKHUX 3aHATHUI.
3aueT NpUHUMAETCs MPernoAaBaTeIsiMu, MPOBOAUBIINMU MPAKTUYECKUE 3aHATHS, WIM YUTAIOIIUMHU
JEKLUH 110 JaHHOW TUCLUIUIMHE. B cilydae OTCYTCTBHUS BEAYILErO MPENojaBaTesl 3a4eT NpUHUMa-
eTcsl IperojaaBareseM, Ha3HAYeHHbIM paclopsbkeHrneM 3aBeaytouliero kadenpoi. C paspeuieHus
3aBejyroniero kageapoil Ha 3a4eTe MOXKET NMPUCYTCTBOBATh MpenoaBareib Kadeapsl, MpUBIeYECH-
HBIH JJIs TOMOIIM B IIpUEMe 3a4eTa.

[IpucyrcTBUE Ha 3adeTe mpenojaBaresel ¢ Ipyrux kageap 6e3 COOTBETCTBYIOLIETO pacio-
pSUKEHMsI peKTopa, MPOpeKTopa Mo yueOHOW, BOCIUTATENbHON paboTe W MOJOJEKHOMN IMOJUTHKE,
3aMEeCTHUTEINS JUPEKTOpa MHCTUTYTA IO yueOHOH paboTe He JoImycKaeTcs.

®opmbl TpoBeieHus 3aueTa (YCTHBIN orpoc 1o ouiietaM, TUCbMEHHasi paboTa, TECTUPOBAHUE
U JIp.) OIpeaessitoTest Kadeapoi 1 TOBOASTCS 10 CBEJCHHU 00yJaroMXCsl B Havajle ceMecTpa.

Jlyig mpoBesieHHs 3adeTa BeAyLIUH IMpernojaBaTellb HaKaHyHE MOJydyaeT B CeKperapHuare JH-
peKTOpaTa 3a4eTHO-3K3aMEHAIlMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIlaeTCs B CEKpeTapuar IMocie
OKOHYaHUs MEPOIPUSTHUS B IEHb IPOBEJCHUS 3a4eTa I YTPOM CIIETYIOLIEro JHS.
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Bo Bpems 3adyera oOyuarommecss MOT'YT TOJb30BATHCS C pa3pelIeHHUs BEAYIIETo MperoaaBa-
TeJs CIPaBOYHON M HOPMATHBHOM JIMTEPATypoOl, JPYTUMH NOCOOUSAMHU U TEXHUYECKUMHU CPEICTBa-
MHU.

Bpewmst moaroToBku oTBeTa B YCTHOM (popMe MpH cllaue 3ayeTa JJOJKHO COCTaBIIATh HE MEHee
20 MuHYT (110 JKETaHUIO 00YYAIOIETOCs OTBET MOKET OBITh JOCPOUYHBIM). Bpemsi oTBeTa - He Oonee
10 MunyT.

[IpenoaBaTento MpeAOCTaBIsAETCS MPABO 3a/1aBaTh 00YYAIOUIMMCS AONOJHUTEIbHbBIE BOIPO-
Cbl B paMKax IIPOrpaMMbl UCLUILIINHBI.

KauecTBeHHas OLleHKa «3aYTEHO», BHECEHHAs B 3a4€THO-’K3AMEHALMOHHYIO BEJIOMOCTb, SIB-
JsieTcs Pe3yNbTaTOM YCHEIIHOr0 YCBOEHHs yueOHOro Marepuania.

Pe3ynbrar 3aueTa BBICTaBISIETCA B 3a4E€THO-3K3aMEHAL[MOHHYIO BEOMOCTh B JI€Hb IIPOBEJIE-
HUS 3a4eTa B IPUCYTCTBUU caMoro oOyuaromierocs. [IpenogaBareny HecyT NepcOHAIbHYIO OTBET-
CTBEHHOCTb 3@ CBOEBPEMEHHOCTh M TOUYHOCTb BHECEHHS 3aIUCEHl O pe3ynbTaTrax MPOMEXKYTOUYHON
aTTeCTallU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnmu oOywaromuiicss SBUJICS Ha 3a4€T W OTKA3aJICS OT MPOXOXKICHUS aTTEeCTAllMU B CBS3H C
HEMOATrOTOBJIEHHOCTBIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTb €MY BBICTaBIIETCS OLEHKA
«HE 3aYTCHO».

HesBka Ha 3auer oTMeuaeTcs B 3a4€THO-9K3aMEHAI[MOHHON BEJJOMOCTH CIOBAaMH «HE SIBUJI-
csi».

Hapymienre nuCHUIUIMHBI, CIMCHIBAHUE, MCIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTEpUAIIOB, MOOMIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYI'MX BUJOB JJUYHOW KOMMYHUKAIIMOHHOW U KOMIIbIOTEPHOH TeXHU-
KM BO BpeMs 3auera 3arpelleHo. B ciayuyae HapymieHus 3Toro TpeboBaHMsl PenoaBaTeslb 00s3aH
YIQINTh 00YYarOLErocst U3 ayIUTOPUU U MPOCTABUTh MY B BEIOMOCTH OLICHKY «HE 3aUTE€HO».

OOyuvaromumcs, HE CAABILIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU IO YBaKUTEIbHOM NMpPUYMHE,
WHIVBUAYAJIBHBIE CPOKHU IPOBEACHMS 3a4€Ta ONPEAEISAIOTC JUPEKTOPOM HHCTUTYTA.

OOyuaromuecs, UMEIOLINE aKaJeMUUYECKYIO 33JJ0OJKEHHOCTh, CIAI0T 3a4eT B CPOKH, OMpese-
nsiemble YHHMBepcuTeToM. MH(popMmanus o JMKBUIALNMN 3aI0JKEHHOCTH OTMEYAeTcsl B dK3aMeHa-
LIUOHHOM JIMCTE.

JlomyckaeTcsi ¢ pa3pelieHusl AUPEKTOpa HHCTUTYTa AOCPOYHAsl cllada 3a4eTa ¢ 3alHUChI0 pe-
3yJlbTAaTOB B 9K3aMEHAIIMOHHBIH JIUCT.

WMHBanuapl U nuna ¢ OrpaHMYEHHBIMA BO3MOYKHOCTSIMHU 370POBbsI, MOT'YT CIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJIEHHbIE HHIUBUIYaIbHBIM yU4EOHBIM TUIaHOM. VIHBaNmuAbl U IM11a ¢ OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMHU 37J0POBbsI, UIMEIOIIME HAPYLIEHUS ONOPHO-ABUIATEIBHOIO ammapara, JOMyCKaroT-
Csl Ha aTTECTAllMOHHBIE CIBITAHUS B COMPOBOKICHUH aCCUCTEHTOB-COMPOBOKIAIOIIHX.

[Iponienypa mpoBeaeHHsT MPOMEXYTOUHOM aTTecTalluu JUIsl OCOOBIX CIy4aeB H3JI0XKEHa B
«[TonoxeHnu o TEKyieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalluy O0ydYaroLuXCsl
no OITOII 6akanaBpuara, crierpanutera u Maructpatyps» @I'BOY BO FOxuo-Ypansckuii 'AY.

Ounas ¢popma o0y4eHus

O1neHOYHBIE CpeICTBA
Tunosble KOHTPOJbHBIE 3a/1aHus U (WJIK) WHBIE MaTepuaibl, HeoO- | Kox m HauMeHOBaHUE
Ne | xonumeble U1 OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITAa | HHAMKATOpPA KOMIIE-

NEeATeNbHOCTH, XapaKTepU3yMHUX cHOPMUPOBAHHOCTh KOMIIETEH- TEHIUH
1uii B IIpoIecce OCBOEHUS AUCIUILIHHEI
1. 3 cemecTp WA-1omnk-1

1. Yucnosble pssibl, CXOAUMOCTh U pacxoauMocTb. HeoOxomumele | Mcnonbs3yeT oCHOBHbBIE
YCIIOBUS CXOIUMOCTH. ["'apMoHnueckuii psin. ['eoMerpuueckas npo- | 3aKOHBI ECTECTBEHHO-
rpeccusi. CBOMCTBA CXOASIINUXCA PSAIOB. Hay4HBIX TUCLMILINH
2. Psaapl ¢ MonOXUTENbHBIMU wieHaMu. [Ipu3HaKku CpaBHEHMS psi- | JUIS PELICHHUS CTaH-

noB. Ilpusnak Jlamambepa. Murterpanpupiii npusHak Kommu. Psim | mapTHBIX 3a7a4 B COOT-
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHUS M (MJIM) UHBIE MaTepUAIbl, 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

Hupuxie.

3. 3Hakouepenyromuecs psanbl. [Ipusnak JleriOnuna. AGcomoTHas,
YCIIOBHAs! CXOAUMOCTb.

4. Crenennble psanbl. Teopema AGens. HTepBa U paguyc CXOau-
MOCTH CTENEHHOro psiia. CBOMCTBA CyMMBI CTEIIEHHOIO psiia: He-
IPEpPBIBHOCTh, MOWICHHOE auddepeHupoBaHne U HMHTETPUPOBa-
HUE.

5. Pager Teitmopa m Makmopena. PasioxeHue 3aeMeHTapHBIX
¢yukuuii B psag Telinopa u B psag MakiiopeHa.

6. IlpunokeHue CTEEHHBIX PSA0B K MPUOIMKEHHBIM BHIYHCICHU-
aM: petieHne auddepeHInaNIbHbIX YpaBHEHUH, BEIYUCICHIE WHTE-
rpajoB.

7. 3anmaum, NPUBOASIIME K MOHATHIO AU PEpeHINATBHBIX YpaBHeE-
uuit (V). [opsanox Y, pemenne Y.

8. 1Y mepBoro mopsinka. HauanbHbie ycnoBus, oOuiee pemieHue,
yactHoe pemeHue. 3amaya Kommu. Teopema cyiiecTBOBaHUS U
€MHCTBEHHOCTH pelienus 3agaun Komm. ['eomerpuyeckas unrep-
nperauus Y nepBoro nopska.

9. AV mepBoro mopsiika ¢ pa3aeisiomaMUCs TIePeMEHHBIMH.

10. OmHopoaubie JIY mepBoro mopsijaka.

11. JTunetinbie 1Y nepBoro nopsiaka. YpasHenue S. bepnymnu.
12.]IY Btoporo mnopsiaka. HadanbHble ycinoBus, oOlee pelieHue,
yacTHOe perieHue. 3anayda Komm.

13. 1Y BhICHIUX MOPSAKOB, JOMYCKAIOIIUE MOHUKEHHUE TTOPSIKA.

14. Jluneiinbie ogHopoanbie Y BTOporo mopsiaka. JlnneiHo Hesa-
BHUCUMBIE U 3aBUCHMBIE pemieHusa. Onpenenutens BpoHckoro, ero
CBOMCTBA.

15.Teopema o crpykrype obmero pemenus JIOY. Otbickanue
obuiero pemtenus JIOAY ¢ nocTostHHBIMU KOAQPUITUEHTaAMH.
16.JIHAY Broporo mopsaka c MOCTOSHHBIMH KO3((dUIIMEeHTaMU.
Teopema o cTpykType o01ero pemeHus. Meroa Bapuanuu npous-
BOJIBHBIX MTOCTOSIHHBIX.

17. Otpickanne yactHoro pemenus JIHY co cnenuansHbIM BHIOM
1IpaBoy 4acTh. TeopeMa O HaJIOKEHUH PELICHUM.

BCTCTBUH C HanpaB-
JICHHOCTBIO TTpodeccu-
OHAJILHOM JIeATSIIHHO-

CTH

3 cemecTp
1. Knaccuduxarust coObituidi. [IpocTpaHCTBO 3JIEMEHTApHBIX CO-
ObiTui. Anredpa cobbiTuii. [lonsTre ciydaiitHoro coObrtus. OTHO-
CUTEJIbHBIE YaCTOThI. 3AKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX YacTOT.
CBs13b MEX1y BEPOATHOCTBIO MU OTHOCUTEIBHON YaCTOTOM.
2. TlonsTue BeposTHOCTU coOBITHS. Kitaccuueckoe u reomeTpuye-
CKOE€ OIpEIETIEHUE BEPOSITHOCTH.
3. Kombunatopuxka.
4. HemnocpencTBeHHOE BbIUKCIEHHE BEpOSTHOCTH. [loHsATHE 00 ak-
CHOMATUYECKOM ITOCTPOEHUH TEOPUN BEPOSTHOCTEN.
5. Metoapl BBIYMCIICHHS BEPOATHOCTEH. TeopemMa O MOBTOPEHUU
onbIToB (cxema bepnymin). HauBeposiTHelimast yacToTa npu MOBTO-
PEHHUH OIIBITOB.

W-1lonxks
Y4acTByeT B dKCIIEPHU-
MCHTAJIBHBIX UCCJICO0-
BaHUAX IO UCHBITAHHUIO
CEIBbCKOXO03SMCTBEHHOM

TEXHUKH
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHUS M (MJIM) UHBIE MaTepUAIbl, 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

6. CiyuaiiHble BETMYUHBI U 3aKOHBI UX PACIIPE/ICICHUS.

7. JluckpeTHble cay4yaiiHble BeJIHUuHbl. Psin pacnpeneneHus.

8. HempepriBHbIE ciydaiiHble BenMuuMHBL. DYHKIHMS pacrpenene-
HUs, IUIOTHOCTh PACIPENEIICHHs, UX B3aUMOCBA3b U CBOICTBa. Be-

POSITHOCTH MOMNAJAAHUs CIIyYaiiHON BEJIMYMHBI HA TAHHBIM UHTEPBAL.
9. YucnoBble XapaKTepUCTUKU CIy4yailHBIX BeNWYMH. MaTtemaTuye-
CKO€ OXKHIAHHWE U €r0 CBS3b CO CPEAHHUM apu(PMETHUECKUM (3aKOH
Oonpiux yucen). Jucnepeus u cpeHee KBaapaTUuecKoe OTKIIOHE-
HUE CIIyYallHOW BEJIMYMHBI.

10. Pacnpenenenue Ilyaccona. bunomuanbHoe pacnpeaeneHue.

11. HopmanbHoe pacnpezesieHue, ero CBOMCTBA, yCIOBHS, MPU KO-
TOPBIX OHO BO3HHMKaeT. YMCIOBBIE XAPAKTEPUCTUKU HOPMAIBHOTO
3akoHa. PyHknua Jlamraca. Beluucienue BEpOSTHOCTH NONAJLAHMS
CIy4yallHOM BEJIMYMHBI HA 33JaHHBIM MHTEpBa] B Clly4ae HOPMaJlb-
HOT'O pacrpe/iesICHusl.

12. TlonsiThe O pa3nMMuHbIX opMax 3aKOoHA OOJBIIMX YKcel. Teope-
Mbl bepuymnu u YeOsimeBa. LleHTpanbHas npeaesbHas Teopema
JIanyHosa.

13. T'enepanbHas COBOKYITHOCTh M BBIOOpKA. BapuarmoHHBIN psi.
['ucrorpamma, smnupudeckas GyHKIUS paclpeesieHus, BHIOOpOU-
HOE CpeJiHEee U IUCIIEPCHUS.

14. ToueuHble OLIEHKM HEU3BECTHBIX MApPaMETPOB paclpeleeHus
M0 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEUIEHHOCTb, 3()(eKTHB-
HOCTb, COCTOSITEJIBHOCTb.

15. VurepBanbHble OLeHKU. VIHTEepBaJbHOE OIEHMBAHHE NapaMeT-
POB HOPMAJILHOTO PacIpEEIICHHUS.

16. IloHsTHE O CTATUCTHYECKOM THUIIOTE3E M OO0Ias cxema, OCHOB-
Hble MeTo/ibl €€ npoBepku. Omubdku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MourHocts kputepusi. [Josepurenbusie obnactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

17. Cucrema AByx ciay4yallHbIX BeNWYMH. DYHKIMOHANbHAS, CTaTH-
CTHYECKAs U KOPPEISILIMOHHAS 3aBUCUMOCTH MEXIY BEITMUNHAMMU.

18. DneMeHTHI KOpPEeISIIHOHHOTO aHann3a. JIMHEWHBIN perpeccuoH-
HBII aHAJIN3.

19. OcHoBHBIe cBoiicTBa perpeccuu. OICHKH MapaMeTpoB perpec-
CHOHHOM MOJENY 110 METOAY HauMEHBUIMX KBaJpaTOB U CBOWCTBA
ATUX OIEHOK. Y paBHEHHUSI JINHEHHON PErPECCUM.

20. TecHoTa cBsi3u U €€ OIeHKA 10 KOAPDUITUEHTY KOPPEIISIIHH.

21. TlonsiTre o HeMUHEWHOU perpeccun. KoppensiuonHoe oTHOIIe-
Hue. OmnpeneneHne NapaMeTpoOB HEJIMHEHHBIX YpPaBHEHHH perpec-
CUU METOJI0M HauMEHbBIIINX KBaJPaToB.

Ixama u KpUTCpUH OLICHUBAHUA OTBCTA 06yqa101uer0051 MMPpEACTABJICHBI B Ta6J'II/II_IC.

IlIxkana Kputepun onenuBanus

O1eHKa «3a4TE€HO» | 3HaHME MPOrPAMMHOTO MaTepHajia, yCBOCHHE MaTepuana OCHOBHOM H J10-

IIOJIHUTEJIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM ITPOrpaMMOMN JUCLUILIN-
Hbl, IPAaBUJIbHOE PELICHNE NPUKIIAJHBIX 331a4 (AOIMYCKAeTCs HAJIMYue He-
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Hlkana Kpurepun oueHuBanus

3HAYUTENBHBIX OMMOOK MU HEJOCTATOYHO IMOJIHOE PACKPBITHE COJCpKa-
HUS BOIIPOCA WJIK TIOTPEITHOCTh HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE
Ha BOIPOCHI).

I[OHOJIHI/ITCJILHBIM YCJIOBUECM IMOJIYYCHHA OLCHKHU «3a4YTCHO» MOTI'YT CTAaTbh
XOpomHre MOoKa3aTcjini B XOAC MPOBCACHUA TCKYIICIO KOHTPOJIA U CUCTC-
MaTH4YecKasi aKTUBHAs paboTa Ha YYCOHBIX 3aHSITHUSX.

OLIGHKa «HEC 3a4YTCHO» HpOGGJ’IH B 3HAHUAX OCHOBHOI'O IIpOIrpaMMHOI'0 MaT€pualia, ITPUHIUIIN-
aJIbHBIE OIIMOKHU ITpHU OTBCTEC Ha BOITPOCHI.

4.2.2. Dx3aMeH

Ok3aMeH sBisieTcs (GOPMOM OLIEHKHM KauecTBa OCBOCHHUs OOydaroLIMMcs OCHOBHOM mpodec-
CHOHAJIbHOU 00pa30BaTeIbHON MpOorpaMMbl MO pasjenaM AucuuIInHbl. [lo pedynbraTtam sk3ameHa
o0yyarolemMycsi BbICTABIISIETCS OLICHKA «OTJIMYHOY», «XOPOLIO», «YIOBICTBOPUTEIbHO» WU «HE-
YZIOBJIETBOPUTEIILHO.

OK3aMeH M0 AMCLUILIMHE IPOBOJUTCS B COOTBETCTBUU C PACIUCAHUEM IPOMEKYTOYHOU aT-
TECTaI[MH, B KOTOPOM YKa3bIBa€TCsl BpEMs €ro MPOBEIEHUS, HOMEP ayAUTOPUH, MECTO NPOBEICHUS
KOHCYJIbTAllMH. Y TBEP)KACHHOE pacliCcaHue pa3MellaeTcss Ha MHOPMALMOHHBIX CTEH/IaX, a TAKKe
Ha O(UIATLHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHMH AJI MPOMEXKYTOUHOM aTTecTalMM OOY4YarOLIMXCs YCTaHABJIMBACTCS
paboueii mporpaMMoi TUCIUIUTMHBI ¥ IOBOJUTCS IO CBEJCHUS 00YUYaIONINXCsl B HAUaIe CEMeCTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK [IPpaBuiIo, JekTopaMu. C pa3perieHus 3apeayrolero kapeapon
Ha 9K3aMEHE MOXKET IPHUCYTCTBOBATH INpernojaBareib Kadeapbl, TPUBJICYEHHBIH JUIsl TIOMOIIU B
IIpyueMe dK3aMeHa. B ciydae OoTCyTCTBUS BEAYLIETO NMPENOJaBaTellsd IK3aMEH IIPUHUMAETCS NIPENo-
JaBaTesieM, Ha3HAY€HHBIM paclopsKEHHEM 3aBeAYIOLIETo Kadeapoil.

[IpucyrcTBHE Ha SK3aMeHe IpernojaBareneil ¢ apyrux kadenp 6e3 cOOTBETCTBYIOIIErO pac-
MOPSKEHUST pEKTOpa, MPOPEKTOpa Mo y4eOHOM, BOCIUTATEIbHOW paboTe U MOJIOIEKHONW MOJTUTHKE
WK 3aMecTuTens aupektopa MHcTuTyTa no yueOHoii pabote He JoImycKaeTcsl.

Jlia mpoBenieHusl SK3aMeHa BeIYIIMH MpenojaBaTellb HaKaHyHEe II0OJydaeT B CeKpeTapuaTe
JUPEKTOpaTa 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIAETCs B CEKpeTapuar mocie
OKOHYAHUS MEPONPUATHUS B ACHb IIPOBEICHUS IK3aMEHa WIH YTPOM CIEAYIOLIEro JHS.

DK3aMeHbI POBOJATCS 110 OUJIETaM B YCTHOM HJIM MMCbMEHHOM BUJE, 00 B BUJIE€ TECTHPO-
BaHUA. DK3aMEHallMOHHbIE OMJIEThl COCTABIISIFOTCS 1O YCTaHOBJIEHHOW (hOopMe B COOTBETCTBUU C
YTBEPKJIEHHBIMU Kaeapoil sKk3aMeHaIllMOHHBIMU BOIPOCAMU M YTBEPKIAIOTCS 3aBEYIOIIUM Ka-
dbenpoii exeronHo. B Omnere comepkuTcs 2 TEOpPETUUECKHX BOMPOCA U 3ajadva. 3ajiadya COOTBET-
CTBYET COJIEp’KaHHIO 3a/laHUI TUIOBBIX PAacyeTOB, YKa3aHHBIX B METOAMYECKHMX YKazaHUsAX (M. 3
DOC).

DK3aMeHaTOpy MPEeJOCTaBIISETCS MPaABO 3a/laBaTh BOIMPOCHI CBEpPX OMIIETa, a TaKKe MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh JJISi PEHICHUS 3aJaud M MPUMEpbI, HE BBIXOASAIINE 3a paMKu
MIPOMJEHHOI0 MaTepurasa 1o U3y4aeMou JUCIIUIUINHE.

3HaHMSI, YMEHUS ¥ HABBIKU O00YYAIOIINUXCS ONPENENISIOTCS OLIEHKAMHU «OTIHYHOY, «XOPOIIO»,
«YZIOBJIETBOPUTEIIBHO»,  «HEYIOBIETBOPUTENBHO», KOTOpPBIE  BBICTABIAIOTCA B 3a4E€THO-
HK3aMEHALIMOHHYIO BEJOMOCTh B JICHb SK3aMEHa.

[Ipu npoBeneHNH YCTHOTO K3aMeHa B ayJAMTOPUHU HE JODKHO HaXoIUThes Oonee 6 oOydaro-
IIUXCS HA OJJHOTO MpernojaBaTels.

[Ipu mpoBeneHNH YCTHOTO 3K3aMeHa OOy4aroIIMiCsl BHIOMpAeT 3K3aMEHAIMOHHBIN OHIeT B
CIIy4aiilHOM MOpSJIKE, 3aTEM Ha3bIBaeT (PaMUJINIO, UMsI, OTUECTBO U HOMEp PK3aMEHallMOHHOTO Ou-
JeTa.

Bo Bpems sk3aMeHa oOywvaromuecs MOT'YT MOJIb30BaThCS C pa3pelieHus 3K3aMeHaTopa Mpo-
rpaMMO# AMCUUIUIMHBL, CIPAaBOYHONW U HOPMATHBHOM JIUTEPATYpOH, APYTUMH ITOCOOUSMHU U TEXHU-
YECKUMH CPEACTBAMM.
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Bpems moaroToBku oTBETa MpU CAaYe 3K3aMEeHa B YCTHOH (opMe TOHKHO COCTaBIISATh HE Me-
Hee 40 MUHYT (T10 JKEJIaHUIO 00YYaloIIerocsi OTBET MOXKET OBITh JTOCPOUYHBIM). Bpemst oTBeTa — He
6onee 15 MUHYT.

OOyuaromuiics, UCTIBITHIBAIOIIMMA 3aTPYJHEHHS MPU MOATOTOBKE K OTBETY MO BHIOpaHHOMY
UM OuJeTy, UMeeT MpaBo Ha BEIOOP BTOPOTO OHMIIETa ¢ COOTBETCTBYIOIIUM MPOJICHHEM BPEMEHH Ha
noaArotoBky. [Ipy okoHYaTeNbHOM OLIEHMBAHUU OTBETa OIICHKA CHIKAeTCs Ha oJuH Oayi. Beigaua
TpeThero Ouiera He pa3peracTcs.

Ecnu oGyuaromuiicst SIBUJICS Ha SK3aMEH, W, B3B OWJIET, OTKA3aJiCsd OT MPOXOXKICHUS aTTe-
CTallk1 B CBA3U C HCIIOATOTOBJICHHOCTBIO, TO B BEAOMOCTH €CMY BBLICTABJIACTCA OLCHKA «HCYIOBJIC-
TBOPUTEIHHOM.

HapymeHHe JUCHUIIIINHBI, CIIMCBIBAHUEC, HCIIOJIB30BaHHC 06yLIaIOH_[I/IMI/ICSI HCPa3pCHICHHBIX
MEYAaTHBIX M PYKOIMCHBIX MaTepUalOB, MOOMIbHBIX Tele(OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB H IPYT'MX BUJOB JIMYHOW KOMMYHUKAIITMOHHOW M KOMIBIOTEPHOW TEXHU-
KM BO BpeMsl aTTECTAllMOHHBIX MCIBITAHUHN 3amperieHo. B ciydae HapyiieHus 3Toro tpeOoBaHUS
MperoiaBaTeNb 00s3aH yJAIUTh O0YYaIOIIErocsi U3 ayJUTOPUU M MPOCTABUTH €My B BEIOMOCTH
OLICHKY «HEYIOBIETBOPUTEIHHOY.

BricTaBienue OLCHOK, MOJYYCHHBIX IpPHU NOABCACHUU PE3YJIbTATOB HpOMC)I(YTOHHOﬁ aTTe-
CTalllM, B 3a4€THO-9K3aMEHALIMOHHYIO BEJIOMOCTh IIPOBOJAUTCS B MPUCYTCTBUU CaMOro o0Oyuarolie-
rocs. [IpenogaBareny HECYT NMEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOCBPEMEHHOCTh M TOYHOCTH
BHECEHUS 3aMucel 0 pe3ysbTarax MPOMEKYTOYHOM aTTeCTallMd B 3a4€THO-IK3aMEHALMOHHYIO Be-
JOMOCTb.

HesiBka Ha 5K3aMeH OTMEUYaeTcsi B 3a4€THO-PK3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SABUJIICS».

Jl11s 00y4aromuxcs, KOTOpble He CMOTIIM CAATh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCH-
TET yCTaHABJIMUBACT NICPUOJ] JUKBUAALUN 3aJ0JIKCHHOCTH. B stot nepuoa nperogaBarciiv, MNpuHu-
MaBIlIME 3K3aMEH, JOJDKHBI YCTAaHOBUTh HE MeHee 2-X JIHeH, Korjla OHM OyAyT NMpUHUMATh 3a70J1-
*eHHocTU. MH}opMaIys o TMKBUIANNHY 33/I0JDKEHHOCTH OTMEYAeTCsl B 9K3aMEHAIIMOHHOM JIUCTE.

OOyuaronmmcs, MOKa3aBIIUM OTJIMYHBIE M XOPOILIUE 3HAHUS B TE€UEHUE CEMECTpa B XOJie IO-
CTOAHHOI'O0 TCKYLICTO KOHTPOJIA YCIIEBACMOCTH, MOXET OLITH IMPOCTAaBJICHA J5K3aMCHAallMOHHAaA
OLIEHKa JJOCPOYHO, T.€. 6e3 ciaun 3k3ameHa. OlLeHKa BbICTABIISIETCS B 9K3aMEHAIIMOHHBIN JTUCT WIIH
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanup! ¥ JIMIa ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBBSI, MOTYT CAaBaTh SK3aMEHbI B
MEKCECCHOHHBIN nepuoa B CpoOKH, YCTAHOBJICHHBIC WHANBUAYAJIbHBIM yLIe6HBIM mwianoM. Musann-
bl U JIMLA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbs, HMMEIOLIME HapyLIEHHUsS OIOpPHO-
ABUTAaTCIIBHOI'O armapara, JOIYCKAarOTCA Ha aTTCCTAIMOHHBIC UCHBITAHHUA B COIMPOBOXIACHUN aCCH-
CTEHTOB-COIIPOBOXKJAFOIIIUX.

[Iponienypa mpoBeneHHS MPOMEXKYTOYHOW aTTECTAI[MH Ui OCOOBIX CIIy4aeB HM3JIOKEHa B
«[TomoxxeHNH O TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCcTallMu 00y4Yaromuxcs
no OIIOII 6akanaBpuara, cienuanutera u maructparyps» @I'BOY BO I0xH0-Ypansckuii [AY.

Ounas popma 00yueHus

OneHoYHBIE CpeCTBA
TumnoBsle KOHTPOJIbHBIE 3aJaHusI M (MJIM) UHBIe MaTepuanbl, HeoO- | Koa u HaumeHoBaHMe
Ne | xogumble a1 OLIEHKM 3HAHUM, YMEHUM, HaBBIKOB M (WJIM) ONBITA | HMHIMKATOPA KOMIIE-

JEATENbHOCTH, XapaKTePH3yIOMUX CcHOPMUPOBAHHOCT KOMIIETEH- TEHIUH
ITUH B TIPOTIECCE OCBOCHUS JUCIUILTHHBI
1. 1 cemecTp WA-1omnk-1

1. Marpuusl, aeiictBus ¢ Humu. Onpeaenutenu 2-ro u 3-ro no- | Mcnonabs3zyeT ocHOBHbBIE
PSIKOB M UX CBOWcTBAa. MHHOpBI U anreOpandeckue TOTOJHEHHS. | 3aKOHBI €CTECTBEHHO-
PasznokeHne omnpenenurens MO 3JIEMEHTaM KakKOro-lIWOO psiia. | HayYHBIX AUCLMILIUH
Onpenenurenu N-ro Nopsaxa. JUIsl pEIIeHUs CTaH-

2. CucreMbl ABYX W TpeX JIMHCWHBIX YpPAaBHEHHI, MX pEIICHUE. | JAPTHBIX 3a7a4 B COOT-
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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

MarpuyHas 3anuChb CUCTEMBI JIMHEHHBIX ypaBHeHUU. Meron I'ayc-
ca. [IpaBuio Kpamepa.

3. Bekropsl. JluHeiHble omepanuu HaJg BEKTOpaMHu. TeopeMbl 0O
IIPOEKIIMA BEKTOpa Ha Och. [IoHATHME JIMHEHHOrO NPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHl. basuc. PasnoxxeHue BekTopa 1o
6a3ucy. Koopaunatsl Bekropa. Hanpasisronye KOCUHYCHI U JUIMHA
BeKTOpa. JIMHENHbIe onepanuu HajJ BEKTOpaMU B KOOPAMHATHOU
dbopme.

4. CxalsipHOE IPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BBIPAXKEHUE
B KOOpAMHATHOM (opMme. [lyinHa BEKTOpa U YroJl MEX1Yy JABYMs BEK-
TOpaMu. YCJIOBHE OPTOrOHAJIBHOCTU JABYX BEKTOPOB. lIprMeHeHue
CKaJIIPHOTO IIPOM3BE/ICHUS B PEIICHUH NPUKIIAIHbBIX 3a/1a4.

5. BekxTopHOE npousBeneHNE BEKTOPOB, €TI0 CBOICTBA, BhIPAXKEHNE
B KoopAuHaTHOH ¢(opme. Hekoropele NpHIIOKEHHUS BEKTOPHOI'O
IIPOU3BEICHUS.

6. CmemaHHOe IPOU3BEJCHUE TPEX BEKTOPOB, €r0 CBOMCTBA, BbI-
pakeHue B KoopAuHATHOM ¢opMme. [IpuMeHeHne cMemanHoro npo-
W3BEJICHUS B PELLICHUY NIPUKIIAJHbBIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUM JUHUH Ha miockocTu. Dopmbl ypaBHe-
HUS NPSAMOM Ha IIJIOCKOCTH. YTOJ MEXAY HPSMBIMU. Y CIOBHS Ia-
paIENbHOCTH U NEPIIEHAUKYISIPHOCTH NPAMBIX. Y paBHEHUE MyYKa
OpsIMBIX. 3aJadd, peIlaeMble METOJOM KOOpPAMHAT (PaccTOsSHUE
MEXly IByMsI TOUKaMH, JIeJIEHUE OTpe3Ka B JAHHOM OTHOILIEHUN).

8. KpuBble BTOpOro mopsijika: OKpPYXHOCTb, 3JUIMIIC, TUIepOoIa,
napaboJia, UX TeOMETPUYECKHE CBOMCTBA U yPaBHEHHUSI.

9. VYpaBHEeHMs IJIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXIY IJIOCKO-
CTSIMHU. Y CJIOBUS NapaJuIeIbHOCTU U NMEPHEHAUKYISIPHOCTH IIJI0CKO-
cTeil. PaccTosiHME OT TOUKH 10 TNIOCKOCTH.

10. YpaBHeHHUsT TpsSMOI B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMBIMH.
B3anmHOe pacnonoxeHue NpsSMbIX B NPOCTPAHCTBE. YTOJ MEXIY
IIPSIMOM M TUIOCKOCTBIO.

11. YpaBHeHHe MOBEPXHOCTU B MpocTpaHcTBe. LlumuHapuyeckue
nosepxHoctu. Chepa. Dmuncounn. 'unepOononnsl. [apadononas.
I'eomeTpryeckue CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIEIOBAHUE UX
(GhOopMBI METOIOM CEUEHUH.

12. M HOXecTBO BeliecTBeHHbIX uyucen. @Dynkuusa. OOnacte ee
onpezaenenus. Crnoco6sl 3ananus. Knaccudukamus ¢yukmnuii. Ilo-
JspHasg cucreMa KoopauHat. KpuBble B NOJSPHBIX KOOpAMHATAX.
MounoTonnble pyHKIHMU. CI0XKHBIE U B3aUMHO-00paTHbIE (PYHKIINH.
13.Yucnosas nocnenoBarenbHOCTh. [Ipenen uncnoBoil nmocnenosa-
TelnbHOCTU. CXonsuIuecss U pacXoAsIuecss YUCIOBbIE MOCIeNI0Ba-
TEIBHOCTH.

14.TIpenen ¢pynkimu B Touke. OMHOCTOPOHHHE TPEIEbl (PYHKITUH.
[Tpenen ¢pyHkumuu B 6eckoHEYHOCTH. beckoHeuHo manbie U Gecko-
HEe4YHO OoJybmne GyHKIMUA B Touke. CBOMCTBA OECKOHEYHO MAJIbIX
¢ynkuunii. CoiicTBa mpenenoB ¢yHkuuid. [Ipu3Haku cymecTBoBa-
HUs npesenoB (0 mpenesie IpOMEXYTOYHOHW (PYHKIMM, O Ipejelie

BCTCTBUH C HanpaB-
JICHHOCTBIO TIpodeccu-
OHAJILHOM JIeATSIIHHO-

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

MOHOTOHHOH (hyHKIIMK). HeonpeaeneHHOCTH U METOJIbI UX PaCKphI-
TUs. 3amevaresbHbIE INpelesbl U cieAcTBUA U3 HuX. CpaBHEHHE
0ECKOHEUHO MaJIbIX.
15. HenpepbIBHOCTh (yHKLIMI B TOYKE, HA MHOXKECTBE M Ha OTpE3-
ke. Touku paspbeiBa QyHKIMH U MX KIaCCHPUKAIUSA. AITOPUTM HC-
ciefioBaHUs (DYHKIMHM Ha HENpepbIBHOCTb. JlelicTBUS Haja Herpe-
PBHIBHBIMU (PYHKIIUSIMH. HenpephIBHOCTD 37IEMEHTApHBIX (PYHKIUI.
CpoiicTBa (DyHKIMI, HENpepbIBHBIX Ha OTpe3Ke (CyIIEeCTBOBAHUE
HAaUMEHBIIET0 M HauOOJbIIEr0 3HAYEHUH, OrPaHUYEHHOCTh, CYIEe-
CTBOBaHHUE ITPOMEXKYTOUYHbBIX 3HAYCHUH).

2 cemecTp
1. Onpenenenue npousBoaHoi. I[IpousBoaHas oT anredpandeckoit
CYMMBbI, Pa3HOCTH, NPOU3BEAECHUsS] U yacTHOro ¢yHkuuil. IIpous-
BOJIHBIE CJIOKHBIX (DYHKIMH, 3aJaHHBIX HESIBHO U TAPaMETPUUYECKH.
2. HNudpdepenunan ¢pynkumuu. CoiictBa nepBoro auddepennuana.
['eomeTpuueckrii 1 MEXaHUUYECKUI CMBICT MPOU3BOJHON U Judde-
peHiuana 1-ro nmopsiaka, X NPUMEHEHHUE B PEIICHUU MPUKIIAIHBIX
3ajay.
3. IIpom3BoaHbIe BHICHIMX MOPSAKOB (DYHKIHIA, 3aJaHHBIX SBHO,
HESIBHO, TapaMeTpHuecKu. MeXxaHMYEeCKUil CMbICT IPOU3BOIHON 2-
ro MopsAIKa.
4. udpdepenumansl 2-ro ¥ BBICHIMX MOpPsIKOB. HemHBapuaHT-
HOCTb (hOopMBI TUPPEPEHIINATOB BbICIINUX MOPSAKOB.
5. Teopemsl depma, Posua, Jlarpanxka, Komu. [Ipasuno Jlonurans
JUISL PACKPBITUSL HEONIPENEIEHHOCTEM.
6. YcinoBHust MOHOTOHHOCTH (DYHKIMHA. DKCTpeMyMbl (YHKIUH, He-
00xoauMoe yciaoBHe. JJocTaTOYHbIE YCIIOBHSL.
7. OTbICKaHNE HAMMEHBIIETO0 U HauOOJIbIIEro 3HAYeHUH (DyHKIUH,
muddepeHpyeMoi Ha OTpe3Ke.
8. HccnenoBaHue BbIMYyKIOCTH (yHKIuH. Touku meperuoda.
ACUMITOTHI PYHKIIMHU.
9. IlepBooOpasnas. Heompenenennslii unHTerpan. CpoiicTBa He-
orpezieieHHOro UHTerpaia. Tabaua UHTEerpasoB.
10. Meronbl WMHTETpUpPOBAaHUS (HEMOCPEICTBEHHOE HHTETPUPOBA-
HUE, UHTErPUPOBAHUE IO YaCTSIM U 3aMEHOI MepEeMEHHBIX ).
11. UnTerpupoBanue palnoHaIbHBIX (QYHKIIUH.
12. aTerpupoBaHie HUppanMOHATBHBIX (YHKIHNA (CTETICHHBIE |
TPUTOHOMETPUUECKHE MTOICTAHOBKN).
13. IHTerpupoBaHie TPUTOHOMETPUYECKHX (QYHKIUH. YHUBEP-
CaJlbHass TPUTOHOMETpPUYECKAsl MOJCTaHOBKA. BrIpaxxeHus, HEMHTe-
rpUpyeMble B KBaJpaTypax.
14.3anaun, npuBOASIIME K MOHATHIO OINpPENENIEHHOIO HMHTErpasa.
WHTterpanbHas cymma, onpeneneHHblil narerpain. @opmyna Heroro-
Ha-JleiiOHuma. CBoiicTBa onpeneneHHoro WHTerpaiga, TeopeMa Cy-
mectBoBanus. «TeopeMa o cpeaHeM».
15. UnTerpupoBanne mo yacTsM, 3aME€Ha IIEPEMEHHON B OIpeje-
JIEHHOM HMHTErpaie.
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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

16. OnpeseneHHbli MHTErpaJl OT HEYETHONW M YETHOM (YHKLIHHU IO
CUMMETPUYHOMY MpOMeXyTKy. HecoOcTBeHHbIE MHTErpaibl ¢ Oec-
KOHEYHBIMH TIpE/IeIaMy U OT HEOTPAHUYCHHBIX (PYHKIIUH.

17. Beluncnenue momazei miockux ¢uryp. Beruncnenue niavHb
IYTH.

18. ®ynkuuu OBYX NEHCTBUTENBHBIX IEPEMEHHBIX, CIIOCOOBI UX 3a-
nanus. O0nacte onpeneneHus. JIMHUU ypoBHS (YHKIMH ABYX IIe-
PEMEHHBIX.

19.TlonsTHe Tpenena U HENPEepHIBHOCTH (DYHKIMH JIBYX NEPEMEH-
HbIX. YacTHble NPOM3BOJHBIE MEPBOro MOpPsIKA, MX TreoMeTpuye-
CKMM CMBICIL.

20. TTomubrit muddepeHman, ero cBsA3b ¢ YaCTHHIMU ITPOU3BOIHBI-
Mu. [TpuOamkeHHbIC BEIYUCICHUS C TIOMOIIBIO TIOJHOTO JauddepeH-
uana.

21. IIpou3BonHbie U quddepeHraIbpl BBICIIAX MOpsAaKoB. Teopema
O CMEUIaHHBIX NpPOM3BOJAHBIX. JuddepeHnupoBaHue CIO0XKHBIX U
HESIBHBIX (DYHKITHIA.

22. KacarenbHast IJIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

23. DkcTpeMyMbl (YHKIMU JBYX IepeMeHHbIX. Heobxommumoe ycimo-
BUE 3KcTpeMyMa. JlocTaTouHoe ycaoBUe 3KCTpeMyMa.

24. OTpICKaHNEe HAMMEHBIIMX W HaWOONBIINX 3HAUYCHWH (YHKIIHA
JIBYX TEPEMEHHBIX.

25.3a1auun, MPUBOIAIINE K MOHATHIO JIBOWHOTO WHTerpaia. [[Boi-
HOW HMHTerpai, ero ompenesneHue. Teopema cylecTBOBaHUS JBOIi-
Horo uHTerpana. CBoiicTBa, TeOpeMa O Cpe/THEM 3HAUCHUH.

26. Beruucnenue aBoiiHOro murerpana. Ilepexos K MONSpHBIM KO-
OpJMHATAM.

27. ITpunoxeHus ABOWHOTO MHTErpaa.

28.3amaum, MPHUBOISIIME K MOHITUIO TPOWHOTO WHTErpana. Tpoii-
HOW MHTErpal, ero omnpezaeieHue, cBoicTea. Teopema cyiiecTBoBa-
HUs TPOMHOTO MHTETpaa.

29. [IpunoxeHus TPOMHOTO HHTETpaa.

30.3a7a9a 0 BBIYHCICHUU PadOTHI MmepeMeHHOW cuibl. Ompeserne-
HHUE KPUBOJMHEWHOTO HHTETpaia Mo KOOPAUHATAM.

31.CroiicTBa, BBIYHCICHHE KpHBOJHHEHHOro wHTerpaia Il pona.
®opmyna ['puna.

32. YciioBus HE3aBUCHMOCTH KPUBOJMHEWHOTO MHTETpaja 1Mo MyTH
uHTerpupoBanus. HaxoxaeHne QyHKIMM IBYX NMEPEMEHHBIX MO ee
nostHOMY nuddepeHiuany.

33. [IpunoxxeHnst KpUBOJIMHEHHOTO HHTErpajga BTOPOro poAa.

3aouHas popma o0yueHust

OneHoYHBIE CpeCTBA

TumnoBele KOHTPOJIbHBIC 33JaHUS M (WJIM) WHBIE MaTepUaibl, HEOO-
XOJUMBIE JUIsl OLIEHKM 3HAHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
NEeSITeTbHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
IIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Koza u HaumenoBanme
HWHJIMKATOpa KOMIIe-
TEHLINU
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | Xogumble 11 OLICHKW 3HAHWH, YMEHHWH, HAaBBIKOB M (WJIM) ONBITA | HMHIMKATOpa KOMIIe-
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIINU
IIUH B IPOIIECCE OCBOCHUS JUCIIMILTAHBI

1. 2 ceMmecTp N-lonk-1

1. Marpuripl, nevictBus ¢ HUMH. OnpenenuTenu 2-To U 3-ro mo-
PSIKOB U MX CBOWCTBAa. MMHOPHI M areOpandecKue TOTOITHEHHUS.
Pasnokenue ompeaenuTens IO 3JIEMEHTaM Kakoro-iudo psnaa.
Onpeaenurenu N-ro MopsiaKa.

2. CucreMbl ABYX M TpeX JIMHCHHBIX YpaBHCHHWH, UX pEIICHUE.
MarpuuHas 3anuch CUCTEMBI JUHEWHBIX ypaBHeHUH. Meron ['ayc-
ca. [IpaBuio Kpamepa.

3. Bekropsl. JluHeiHbIe omepamuu Hall BEKTOpaMu. TeopeMbl O
MPOEKIMU BEKTOpa Ha ocb. lloHATHE NMHENHOro MPOCTPaHCTBA.
JInneliHO He3aBucUMBIE BEKTOpHI. basuc. Pasioxenue BekTopa 1o
6a3ucy. Koopaunats! BekTopa. Hampasistoniye KOCUHYCBI U JITHHA
BEKTOpa. JIMHEWHbIE olepaluy HajJ BEKTOPAMHM B KOOPIMHATHOU
dopwme.

4. CxansipHOE IPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BhIPAXKEHUE
B KOOpauHATHOHU (opMme. J[TuHA BEKTOpa U yroll MEX]y IBYMS BEK-
TOpaMu. Y CIIOBUE OPTOTOHAJILHOCTU JIBYX BEKTOpOB. [IpumeHeHue
CKQJIIPHOTO TPOU3BEJCHUS B PELICHUU IPUKIAIHBIX 33]1a4.

5. BexTopHOE npousBeeHNE BEKTOPOB, €r0 CBOMCTBA, BBIPAXKEHUE
B KoopauHaTHOW (opme. HekoTopwie MPHIIOKEHUS BEKTOPHOTO
MIPOU3BEICHUS.

6. CmemanHOe MPOU3BEJCHUE TPEX BEKTOPOB, €TO CBOMCTBA, BbI-
pakeHue B KoopauHaTHOU ¢opme. [IpumMeHeHne cMelaHHoro mpo-
W3BEJICHUS B PELLICHUY NIPUKIIAJHbIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUM JUHUH Ha 1IockocTu. DopMbl ypaBHe-
HUS MPSAMOU Ha IJIOCKOCTU. YTOJI MEXKIY NPSAMBIMH. Y CIOBHS Ta-
paJIENbHOCTH U NEPIIEHIUKYISIPHOCTU MPSAMBIX. Y paBHEHUE ITydKa
OpsMBIX. 3ajadd, pelraeMble METOJO0M KOOpAHMHAT (pacCTOsSHUE
MEXly IByMsI TOUKaMH, JIeJIEHUE OTpe3Ka B JaHHOM OTHOIIEHHUN).
8. KpuBble BTOpOro mopsijika: OKpYXHOCTb, 3JUIMIIC, TUIepOoIa,
napaboJia, UX TeOMETPUYECKHE CBOMCTBA U yPaBHEHUSI.

9. VYpaBHeHMs IJIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXIY IMJIOCKO-
CTSIMHU. Y CJIOBUS NAapAJUIETbHOCTU U MEPHIEHAUKYISIPHOCTH TIOCKO-
cteil. PaccTostHME OT TOUKM 10 TUIOCKOCTH.

10. YpaBHeHUsT TPSMOI B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMBIMH.
B3aumHoOe pacrosnoxeHue NpsMbIX B MPOCTPAHCTBE. YTOJ MEXIY
MPSIMOM M TUIOCKOCTBIO.

11. YpaBHeHHne MOBEPXHOCTU B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Chepa. Dnnuncoun. ['unepdonousst. [Tapadomonast.
['eomeTprueckue CBOICTBA 3TUX MOBEPXHOCTEHN, UCCIENOBAHNE UX
(GhOopMBI METOIOM CEUEHUH.

12. M HOXecTBO BeliecTBeHHbIX uyucen. @Dynkuusa. OOnacte ee
onpezaenenusi. CrocoOs! 3ananus. Knaccupukamms dynxuuit. [1o-
JspHasg cucreMa KoopauHar. KpuBble B MOJIPHBIX KOOpAMHATAX.
Monotonnble pyHKIUH. CII0KHBIE U B3aUMHO-00paTHBIC (PYHKITHH.
13. YucnoBas mocnenoBareabHOCTh. [Ipenen 4ucnoBoii mocneaona-
TeabHOCTH. CXondmuecs U pacxXosIluecs YHCIOBBIE MOCIENA0Ba-

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 3aJaHU M (WJIM) WHBIE MaTepUaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

TEIbHOCTH.

14.TIpenen ¢pynkiuu B Touke. OTHOCTOPOHHUE MPEALITBl (DYHKITHIA.
[Ipenen ¢pynkuun B 6eckoHeUHOCTH. beckoHeuHo manbie u OecKo-
HeuHOo Oosbiine (yHKUMU B Touke. CBOMCTBa GECKOHEYHO MaJIbIX
¢ynkuunii. CoiictBa npenenoB Gynkuuii. [lpusnaku cymecTBoBa-
HUS NpesiesioB (0 Ipefelie MPOMEeXYTOYHOH (yHKLUHU, O Ipeneine
MOHOTOHHOHM (yHKUIMHU). HeompeneneHHOCTH W METOABI MX pac-
KpBITHUS. 3amMeyaTesbHble Pesenbl U cIeACTBUs U3 Hux. CpaBHEHUE
0ECKOHEYHO MaJbIX.

15. HenpepbIBHOCTh (yHKLIMH B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3pbiBa (YHKIHMU U UX KiIaccu(UKamus. AJITOPUTM HC-
ciieZloBaHUs (DYHKLMU Ha HEnpepbIBHOCTh. [leiicTBusA Hax Hempe-
pBIBHBIMH (DyHKIHSIMA. HenpepbIBHOCTD 31€MEHTapHBIX (DYHKITHIA.
CpoiicTBa (GyHKUMH, HENPEPHIBHBIX Ha OTpe3Ke (CyIIEeCTBOBAHUE
HAMMEHBIIETO W HauOOJBIEro 3HAYEHUH, OTPAaHUYCHHOCTD, CYIIE-
CTBOBaHHUE ITPOMEXYTOUYHBIX 3HAUEHUI).

16. Onpenenenue npousBoaHoil. [IponsBonHas ot anredpamyueckon
CYMMBI, pa3HOCTH, INPOM3BEAEHUS U 4YacTHOro (yHkuui. [Ipoums-
BOJIHBIC CIIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO M MTAPAMETPUIECCKH.
17. Iuddepenunan ¢pynkun. CoiicTBa nepsoro nuddepeniuana.
['eomeTpuyeckuii 1 MEXaHMYECKUIN CMBICIT MPOU3BOHON U Audde-
peHuuana 1-ro nopsaka, uX MPUMEHEHHE B PEIICHUU MPUKIATHBIX
3azad.

18.TIpou3BoHbIE BHICIIMX MOPSIKOB (DYHKIUH, 3adaHHBIX SBHO,
HESBHO, NTapaMeTpUUeCKu. MeXaHUUeCKHil CMBICT TPOU3BOIHON 2-
ro MopsAJKa.

19. ludpdpepennmansl 2-ro ¥ BBICHIMX TOPSAKOB. HewHBapuanT-
HOCTh (opMbI U (HEepeHIINaTOB BHICIIUX HOPSAKOB.

20. Teopemsr @epma, Pomst, Jlarpamka, Komm. [Ipasuno Jlonura-
JIs1 JUTsL pACKPBITUSL HEONPEAETICHHOCTEH.

21. YcnoBus MOHOTOHHOCTH (DYHKIHA. DKCTpeMyMbl (DYHKITHHA, He-
obxoaumoe  ycimoBue. Jloctatounele  ycioBus.  OTbICKaHUE
HAaUMEHbBIIEr0 U HauOoJbLIero 3HaYeHU GyHKIMH, nuddepeHnu-
pPYEMOM Ha OTPE3KE.

22.UccnenoBanue BBIMYKIOCTH (QYHKIWUW. TOYKH Tieperuoa.
AcCUMNTOTHI QYHKIUH.

23.TlepBooOpasnasi. Heompenenennsrii wHTerpan. CBoiCTBa He-
ofpenieNieHHOro uHTerpaia. Tabiuia UHTerpanos.

24.Metonbl WHTETPUPOBAHUS (HETIOCPEACTBEHHOE WHTETPHUPOBA-
HUE, UHTETPUPOBAHHE 10 YACTSAM U 3aMEHON NEPEMEHHBIX ).
25.HTerpupoBaHme paruoHATBHBIX (yHKIWA. WHTErpupoBaHue
UppalMOHATBHBIX (DYHKIMI (CTETeHHbIE M TPUTOHOMETPHUUECKUE
MOJICTAHOBKH).

26.HTerpupoBaHie TPUTOHOMETPHUYECKUX (DYHKIMHA. YHUBEp-
caJlbHasi TPUTOHOMETpHUUECKasl IOJICTaHOBKA. BelpaxkeHus, HEMHTe-
rpUpyeMbIe B KBaIpaTypax.

27.3agaun, NPUBOJSALIME K INOHATUIO ONPEAEICHHOr0 HMHTErpasa.
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

WHrerpanbHas cyMMa, onpeaeseHHbl uHTerpain. @opmyna Hero-
ToHa-JIeiiOHMIa. CBOMCTBA OMNPENCICHHOTO HWHTETpayia, TeopeMa
cymecTBoBaHus. «Teopema o cpegHEMY.

28. nTerpupoBanue Mo 4acTsM, 3aMEHa IEpeMEHHOH B olpeje-
JIEHHOM UHTeTpalle.

29. HecoOcTBeHHBIC MHTETPAJIBI C OECKOHEYHBIMH TIpe/Ie]IaMu U OT
HEOTPAHUYEHHBIX (PYHKIIHA.

30. Boruncnenue miuomaaei miockux ¢uryp. Beluucienue AmuHbI

JIyTH.

3 cemecTp
1. ®yHkumu IBYX NEHCTBHUTENBHBIX IMEPEMEHHBIX, CIIOCOOBI MX 3a-
nanus. Obnacts onpeaeneHus. JIuHuu ypoBHS (QYHKIIUU IBYX Ie-
PEMEHHBIX.
2. llonarue mpezaena U HEMPEPHIBHOCTU (YHKIMH ABYX MEpPEeMEH-
HbIX. YacTHbIE MPOM3BOJIHBIC TEPBOTO TMOPAIKA, UX TEOMETpUYe-
CKHUH CMBICIL.
3. Tomueni nuddepeHnnan, ero cBs3b ¢ YaCTHBIMU MPOU3BOIHBI-
mu. [IpubnuxeHHbIE BBIYMCICHUS C MOMOUIBI0 MOJIHOro Audde-
peHnmana.
4. TlpousBoausie U nuddepeHIranbl BEICIIUX MOpsaKkoB. Teopema
0 CMEIIaHHBIX MPOU3BOAHBIX. [luddepeHnrpoBanue CIOKHBIX U
HESIBHBIX (DYHKITU.
5. KacarenbHasi INIOCKOCTh U HOPMAaJTh K TIOBEPXHOCTH.
6. OkcTpemyMbl (yHKIMM JBYX THepeMeHHbIX. HeoOxoaumoe
yCIIOBHE DKCTpeMyMa. JlocTaTouHOE YCIIOBHE IKCTPEMYyMaA.
7. OTbICKaHHWE HAaUMEHbBIIMX W HaMOONBLIMX 3HAYEHUH (DYHKIUH
JIBYX TTEPEMEHHBIX.
8. 3amaum, npuBOJAIIME K MOHATUIO JIBOMHOrO MHTErpana. JIBoii-
HOW MHTErpaj, ero ompeaeiieHue. TeopeMa CylmiecTBOBaHUSA JBOM-
Horo uHTerpana. CBoiicTBa, TeopemMa 0 CpeiHEM 3HAUCHUH.
9. Beiuncienne ABOWHOTO WHTErpayia. [lepexo K MOJSPHBIM KO-
OpAMHATaM.
10. IpunoxeHust TBOWHOTO UHTETpaa.
11. 3apaun, npuBoAIIME K MOHATUIO TPOMHOTO MHTErpaia. Tpoii-
HOHM MHTETpaJl, €ro ONpeesIeHne, CBOMCTBA. Teopema CymecTBoBa-
HUS TPOWHOTO MHTETpaa.
12. TpunoxeHus TPOIHHOTO HHTETpaa.
13. 3anava o BeIYMCIEHUH PAaOOTHI MepeMeHHO cuibl. Onpexaene-
HHUE KPUBOJMHEWHOTO WHTETpaIa Mo KOOPANHATAM.
14. CpoiicTBa, BhIUMCIEHHE KpUBOIHMHEWHOTo mHTerpana |l pona.
®opmyna ['puna.
15. YcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaja Mo MmyTu
uHTerpupoBanus. HaxoxkaeHne QyHKIIMN IBYX MEPEMEHHBIX T10 €€
nojgHoMy auddepeHumaty.
16. IIpunoxeHnss KPUBOJWHEWHOT'O HHTETpaJIa BTOPOTO poja.
17. YucnoBsle psabl, CXOAUMOCTh U pacXoauMocTb. HeoOxoaumeble
YCIOBHUS CXOAUMOCTH. ['apMoHnueckuid psaja. ['eomerpuyeckas npo-

W/I-1omnk-1
Hcnosnb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIJINH
JUTSI pEIIeHUs CTaH-
JApTHBIX 337129 B COOT-
BETCTBUU C HaIIPaB-
JIEHHOCTBIO IIpodeccu-
OHAJILHOMW JIeSITeNbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

rpeccusi. CBOMCTBA CXOASIIUXCS PSAIOB.

18. Psnel ¢ nonoxutenbHbIMU WwieHaMu. [Ipu3Haku cpaBHEHUs psi-
noB. Ilpusnak [lanambepa. Muterpanpubiii npusHak Komm. Psn
Hupuxie.

19. 3nakouepenyromuecs psnael. [Ipusnak Jleitbuumna. AOGCOMIOT-
Hasl, YCJIIOBHAs CXOJUMOCTb.

20. Crenennsie psagel. Teopema Abens. HTEepBan U paanyc cxo-
JUMOCTH CTENEHHOro psaa. CBONCTBA CyMMBI CTEIIEHHOIO psja:
HETPEPHIBHOCTH, MOWIEHHOE Au(p(epeHInpoBaHHEe U HWHTETPHPO-
BaHUeE.

21. Panpr Teiinopa u Maknopena. PasnoxkeHue 3JIeMEHTapHBIX
bynkuuit B psag Teitnopa u B psx MakiiopeHa.

22. TlpuiioskeHNe CTENEeHHBIX PSIOB K MPUOIMKEHHBIM BBIYHUCIIC-
HUSM: pelleHue TudepeHaabHbIX YpaBHEHUH, BBIYMCICHUE HH-
TErpajoB.

23. 3amaun, NPUBOAAIIME K MOHATUIO TupdepeHanbHbIX ypaB-
Henuii (AY). [lopsimok Y, pemenne Y.

24. ]IV nepBoro nopsaka. HauanbHble yciioBus, obliee perieHue,
yacTHoe pemieHue. 3anada Komm. Teopema cymiecTBoBaHus U
€AMHCTBEHHOCTH pelleHus 3agaun Komm. I'eomerpudeckas UHTEp-
nperanus Y nepBoro nopsika.

25. J1Y nepBoro nopsizika ¢ pa3fensonMucs NepeMeHHbIMU.

26. Opaopoanasie JIY mepBoro mopska.

27. Jluneiinsie 1Y nepBoro nopsiaka. Ypasuenue S. bepaymiu.

28. 1Y Broporo mnopsaka. HaganeHbie yciaoBHsI, 00IIee pericHue,
4yacTHoOe pemieHue. 3agada Komm.

29. J1VY BBICIINX MOPSAKOB, JOMYCKAIOIINE TOHWKEHUE TIOPSIKA.
30. JIuneitnbie oqHopoansie JIY Broporo nopska. JluneitHo He3a-
BHUCHUMBIC U 3aBUCHMBIC pemieHus. Onpenenurtens BpoHckoro, ero
CBONCTBA.

31. Teopema o crpykrype obmero pemenus JIOJY. Oteickanne
o6mero pemtenus JIOAY ¢ nocTossHHBIME KO3 GUIIMEHTAMHU.

32. JIHAY BTOporo mopsiaka ¢ MOCTOSHHBIMH KOX(QHIIMEHTAMH.
Teopema o cTpykType o01ero pemeHus. MeToa Bapualu Mpou3-
BOJIBHBIX MTOCTOSIHHBIX.

33. Oteickanne yacTHoro pemenus JIHIAY co cnenwansHbIM BU-
JIOM TIpaBoii yacTh. Teopema 0 HATOKEHUH PEIICHUH.

3 cemecTp
1. Knaccudukanus cobsiTuii. [IpocTpaHCcTBO 3€MEHTapHBIX CO-
ObITHi. AnreOpa coOpiTuii. IlonsiTHe ciyuaitHoro coObiTus. OTHO-
CHUTEJIHHBIE YAaCTOTHI. 3aKOH YCTOWYMBOCTH OTHOCUTEIHHBIX YaCTOT.
CBsI3b MEX/1y BEPOSTHOCTHIO U OTHOCUTEIHHOIN YaCTOTOM.
2. TloHsTHe BeposATHOCTH cOOBITHS. Kitaccmueckoe u reomeTpude-
CKO€ orpejienieHne BeposTHocTH. KomOnHaTopuka.
3. HenocpencTBeHHoe BhIYHCICHHE BEpOATHOCTH. [loHsATHE 00 aKk-
CHOMAaTHYECKOM MOCTPOCHUU TEOPUU BEPOSITHOCTEH.
4. MeTonbl BBIYMCIICHUSI BEPOSITHOCTEH. Teopema O MOBTOPEHUU

WA-1onk-s
VYyacTByeT B 3KCIIEpHU-
MEHTAaJbHBIX UCCIIeI0-
BaHHUAX 110 HCITBITAHHIO
CEIbCKOXO03S1ICTBEHHOM

TEXHUKHA
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

onbITOB (cxema bepnysun). HauBeposiTHelas yactora npu noBTO-
PEHUU ONBITOB.

5. CriyuaiiHble BEJIMUYMHBI U 3aKOHBI UX PACIIpENEICHUS.

6. HduckperHble cnyyaiiHble BeJIUUuHbl. Psin pacnipeneneHus.

7. HenpepbiBHbIE citydaiiHble BenuuumHbl. DyHKLIMS pacnpenene-
HUs, IUIOTHOCTh PACHpPENEICHUs, UX B3aUMOCBS3b U CBOMCTBa. Be-
POSATHOCTH MONAJAAHUS CIIyYaliHON BEJIMYMHBI HA TAHHBIN UHTEPBAL.
8. UucnoBble XapaKTepUCTUKU CIy4yalHBIX BeIMYMH. MaTtematuye-
CKO€ O’KHIAHHWE U €T0 CBA3b CO CPEJAHUM apu(METHUECKUM (3aKOH
Oonpimx uyucen). Jucnepcus u cpeHee KBaIpaTHUECKOe OTKIOHE-
HUE CIIyYallHOW BEJIMYMHBI.

9. Pacnpenenenue [lyaccona. bunomuansHoe pacnpezeneHue.

10. HopmanbHOE pacrpeneneHue, ero CBOMCTBa, YCIOBHSA, IPH KO-
TOPBIX OHO BO3HHMKaeT. YMCIOBBIE XAPAKTEPUCTUKU HOPMAIBHOTO
3akoHa. OyHkuua Jlamnaca. Berauciienre BEpOSTHOCTH NONAJIAHMS
CIy4yallHOM BEJIMYMHBI HA 33JaHHBIM MHTEpBa] B Clly4ae HOPMaJlb-
HOT'O pacrpe/esICHus.

11. TlonsiTue o pa3nuuHbIX (popMax 3akoHa OONBIIMX YHCENl. Teo-
pembl bepuymiu u YeObimesa. LlentpanbHas npenenbHas Teopema
JIanyHosa.

12. T'enepanbHasi COBOKYITHOCTh M BBIOOpKA. BapuarmoHHBINA psijl.
['ncrorpamma, smnupudeckas (GpyHKIUS pacnpezeneHus, BHIOOpoy-
HOE CpeJlHEee U IUCIIEPCHUS.

13. TodeyHble OLIEHKM HEM3BECTHBIX MAapaMeTPOB pacHpeaeIeHHs
10 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEUIEHHOCTb, 3()(eKTHB-
HOCTb, COCTOSITEJIBHOCTb.

14. UnrepBanbHble oleHKU. MIHTEpBaIbHOE OIlEHMBAHHUE MapameT-
POB HOPMAJILHOTO PacIpEIEICHHUS.

15. IlonsaTHe O CTaTUCTUUYECKOH T'MIOTE3€ M 0OO0Ias cxeMa, OCHOB-
Hble MeTo/bl €€ npoBepku. Omubku 1-ro u 2-ro poxa. Pemaromas
npouenypa. MourHocts kputepusi. JoBepurenbhusie obnactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

16. Cuctema nByX cirydailHbIX BenmudnH. OYHKIIMOHAIBHAS, CTATH-
CTHYECKAsl U KOPPEJSLMOHHAS 3aBUCUMOCTH MEXAY BEIMUNHAMMU.
17. DneMeHTBl KOppESILIMOHHOrO aHanu3a. JImHelHbIH perpeccu-
OHHBIN aHAJIN3.

18. OcHoBHBIE cBOiicTBa perpeccuu. OIEHKH MapaMeTpOB perpec-
CHOHHOM MOJENY 110 METOAY HauMEHBUIMX KBaJIpaToB M CBOICTBa
ATUX OIEHOK. Y paBHEHHUS JIMHEHHON PErPECCUM.

19. TecHora cBsi3M U €€ oleHKa Mo K03 PHUIIMEHTY KOPPETAILUU.
20. TlonsTne o HenmHeHHOW perpeccuu. KoppelsamuoHHOE OTHO-
nienne. OmnpenereHne napaMeTpoB HEJIMHEHHBIX YpaBHEHWM pe-
IPECCUU METOJIOM HaUMEHBIINX KBaJIpaToB.

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA 00yYarONIerocs NpeAcTaBieHbl B Ta0INLIE

Hlkana \ Kpurepun oueHuBanus
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HIxana

Kpurepun oueHuBanus

Onenka 5 BCECTOPOHHEE 3HAHME IPOrpaMMHOIO MaTepuaja MaTeMaTHKHU; Ipa-
(oTIM4HO) BUJIbHOE NPUMEHEHUE MaTeMAaTUYECKUX 3HAHUH B pEIIEHUH NPUKIIAJHBIX
3ajau.
Onenka 4 3HaHUE MPOTrPaAMMHOI0 MaTepHalla; HAINYME HE3HAYUTEIbHBIX OIINOOK B
(xopomo) peLIEHNH 33Ja4; HEIOCTaTOYHOE PACKPBITHE COAEPKAHUS BOIIPOCOB.
Onenka 3 3HAHWE OCHOBHBIX MAaTEMaTMUYECKUX IMOHSATUH, METOIOB U aJrOPUTMOB,
(YZOBJIETBOPUTENILHO) | JOMYCKAaeT OMIMOKH MPU UX IPUMEHEHHUH.
Onenka 2 HEeT 3HaHMsS OCHOBHOI'O IPOIPaMMHOI0 MaTepHaja, NPUHIUIINAIBHBIE

(HEey10BJIETBOPUTEIILHO)

OIINOKHU ITp1 OTBCTE HA BOIIPOCHI K B PCIICHHUH 3a71a4.
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JUCT PETUCTPAIIMA U3MEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




