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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 TOCIIEAYIOIISH MOATOTOBKM OakaiaBpa, CIIOCOOHOTO MPUMEHSATh MaTeMaThde-
CKHE METOJIbl B PEIICHUH MPAKTUYECKHX 3a/1a4 CEIbCKOXO3IHCTBEHHOTO MPOU3BOJICTBA, A TAKKE
CIIOCOOCTBYIOIINX JajbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— U3YyYUTHh OCHOBBI MaTEMAaTHYECKOTO armapara HeoOXO0AUMOTO /ISl PEIICHHS TEOPETUIECKUX
U IPAaKTHUYECKUX 3a7au;

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

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMNA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;

— (opmHpoBaTh HAaBBIKM MaTEMaTHYECKOI'O HCCJIEI0BAaHUS 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 MPOGECCHOHATBLHON IEATEIbHOCTH Ha OCHOBE 3HAHUIA
OCHOBHBIX 3aKOHOB MaTEMaTHMYECKHUX U €CTECTBEHHBIX HayK C MPUMEHEHHEM HH(OpPMalUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

Kon n HaumeHoBa-
HHAC HHmKatopa ®opmupyemsie 3YH
JIOCTUIKECHHS KOM-
METEHIUN
3HAHUS OOyyaromuiics TOMKEeH 3HaTh: OCHOBHBIE TIOHSITHUS U METOIBI
N-1lonk-1 MaTEMaTHKH JIJIS PEeIICHUS CTAHJAPTHBIX 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 HAMPABJICHHOCTHIO PO(ECCUOHATLHON JeSITENEHOCTH
CTaHJApPTHBIX 3a- - (51.0.09-Y.1)
a4 B COOTBET- HAaBBIKA OO0yuaromuiics T0HKEH BJI/IeTh: HABBIKAMH HCITOJIH30BAHUS
CTBUH C HaIIpaB- 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 UCCIIEA0BAaHUH B Mpodeccro-
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 UCTIBITAaHHIO CEITbCKOXO03SICTBEHHOM 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 aucuuniannsbl B crpykrype OIIOII

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

3. O0béM AUCHMIUINHBI U BUbI y4eOHOH padoThl

O0beM mucruIuHbl coctaBiser 12 3aderneix enuuuin (3ET), 432 akagemMudeckmx daca
(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 opMe | IO 3204HOM (popme
oOyueHus oOy4deHus

KonraktHasi pa6ora (Bcero), 184 36

B TOM YHCJI€ MPAKTHYECKAsi NOr0TOBKa™

Jexyuu (J1) 92 18
Ipaxmuuecxue 3anamus (113) 92 18
Jlabopamopuvie 3auamus (J13) — —
CamocrosiTesibHas padora o0yuarommxcs (CP) 176 374
KourtpoJasn 72 22
Hroro 432 432




3.2. Pacnipenesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

KOHTaKTHasi paboTa

[4a]
Ne tembl | HamMeHOBaHuME pa3ziesioB U TEM E:ggg g
J J3 I13 CpP z
N4
1 2 3 4 5 6 7 8
Paznen 1. AnanuTryeckast reOMETpHS C HJIEMEHTaMU JIMHEHHOHN anreOpsl
1.1. DEeMEHTHI JIMHEHHOM anreOpbl 22 4 - 6 12 X
1.2. DNeMEeHTHI BEKTOPHOI anreOpsl 22 6 - 6 10 X
1.3. AHanuTHueckas reoMeTpust 44 10 - 10 24 X
Paznen 2. OCHOBBI MaTEMaTHYECKOr0 aHAJIN3a
2.1. DyHKIUA 13 2 - 1 10 X
2.2. ITpenen. HenpepsIBHOCTH 32 8 - 6 18 X
2.3. KommiekcHbie uncna 11 2 - 3 6 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. OnpeJieneHHbII UHTErpaj 22 6 - 6 10 X
JuddepenumanbHoe ucducie-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 14 4 - 4 6 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. Juddepennmanpapie ypaBHEHUS 20 8 - 6 6 X
392 Cucremsl } Qg depeHIraTbHbIX 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 BEposITHOCTEN € 3IEMEHTAMU MATEMATUYECKON CTaTUCTUKU
5.1 Crnyyaiinble COOBITUS 13 3 - 4 6 X
5.2. CrnyualiHble BEJTMUHHBI 16 6 - 4 6 X
53 DJeMeHThl MaTeMaTHUeCKOM 20 4 i 4 12 «
CTaTUCTHKH
KoHnTpoas 72 X - X X 72
Htoro 432 92 - 92 176 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 22 1 - 1 20 X
1.2, DJIeMEHTHI BEKTOPHOM areOpbl 25 1 - 1 23 X
1.3. AHanuTHuecKas reoMeTpust 36 1 - 1 34 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 12 - - - 12 X
2.2. ITpenen. HenpepbsiBHOCTB 27 1 - 1 25 X
2.3. KommekcHbie uncna 10 - - - 10 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJHOI IMepeMeH- 39 2 - 2 35 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 32 1 - 1 30 X
2.6. OnpeJieneHHbII UHTErpaj 38 2 - 2 34 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 28 2 - 1 25 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 37 1 i 5 34 <
TETpaIbl
) YucnoBele M (hYHKIIMOHAJIBHBIE 20 5 i 5 16 <
PAIBI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 20 2 - 2 16 X
30 ChuﬂeMb{lnn@@wpeHuHanLHHX 4 i i i 4 X
ypaBHEHHI
Pasnen 4. JluckpeTHasi MareMaTHKa
4.1. MHoxecTtBa. OTHOIIEHUA. DJie- 4 i i i 4 <
MEHTHI KOMOMHATOPUKHU
4.2. Bynesa anre6pa, anredpa MHO- 4 i i i 4 <
KECTB
4.3. DJeMeHThl Teopuu rpados 4 - - - 4 X
Paznen 5. Teopust BEpOSITHOCTEN € 3JIEMEHTAMU MAaTEMATUYECKON CTATUCTHKU
5.1 Crnyyaiinble COOBITUS 16 1 - 1 14 X
5.2. CrnyyaliHble BETUYHUHBI 16 1 - 1 14 X
53 DJIEMEHTHI MaTEMaTUYECKON 16 i i i 16 X
CTaTUCTHKH
KonTponb 22 X - X X 22
Hroro 432 18 - 18 374 22




4. CprKTypa 1 COAECPKAaHME TUCHUIIVIMHDBI, BKIIOYAKIICE MPAKTUYCCKYIO ITOAT0TOBKY

[TpakTHdeckass MOATOTOBKA MPH pealu3alui y4eOHBIX MPEIMETOB, KYpPCOB, MUCIUTUINH
(Mopyneil) opraHu3yercs MyTeM MpPOBEACHMS MPAKTUUYECKUX 3aHATHH, MPAKTUKYMOB, J1abopaTop-
HBIX pabOT U MHBIX AHAJIOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyayuieil 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, CBSA3aHHBIX ¢ Oyaymiei mpodeccnoHalbHOM JesiTeNbHO-
CTBIO.

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

DJIeMeHThI JINHeIHOH aJredpbl

3HayeHue Kypca MaTeMaTHKH B IPO(eCcCHOHANIBHOM MOATOTOBKE U MPO(ECCUOHANBHOM Jies-
TEIBHOCTU. POJIb POCCUIMCKUX YYEHBIX B Pa3BUTUM MAaTeMaTHKU. [IoHATHE MaTeMaTHYECKOrO MOJe-
JUPOBAHUSA, METOJ]a M aJITOPUTMA PELIeHUs 3a/ad. DJIEMEHTbl MaTeMaTHUeCKOW JIOTUKH, He00Xo-
JMMOE U 1I0CTaTOYHOE ycaoBUs. CUMBOJIBI MATEMaTUUYECKON JIOTHKH, UX UCIIOIb30BaHHE.

Jlunelinble npeoOpa3oBaHMs U UX MAaTpULlbl, eiicTBUsA ¢ HUMH. [loHsATHE 0OpaTHON MaTpu-
1pl. CHCTEMBI IBYX U TpEX JIMHEWHBIX ypaBHEHUH. MaTpuuHas 3anuch CUCTEMbI JIMHEWHBIX ypaB-
HeHull u e€ pemenue. Panr matpunel. bazuchHeiii Munop. Teopema Kponekepa-Kanennu. Hccaeno-
BaHHWE COBMECTHBIX CHUCTEM JIMHEHHbIX ypaBHeHui. basucHele pemenus. Cucrema N JTUHEHHBIX
ypaBHeHMH ¢ N Heu3BecTHbIMU. Meton 'aycca. Haxoxnenue oOpatHoi matpuipsl. Onpeaenurenu
BTOPOT'O U TPETHETO MOPSAIKOB, UX CBOMCTBA. MUHOPHI U anredpandeckue NomnoiaHeHus. Boruncne-
HUE ONpEeAETUTENS pa3iokeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHOI ajredpbl

Bexropsl. JIuHelHbIE onepanuu HaJ BEKTOpamMHu. TeopeMbl O MPOEKLUU BEKTOPa Ha OCh.
Koopaunats! BekTopa. JINHENHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB. basuc. PasznoxeHue BekTopa 1o
6a3ucy. Hampapnstomuye KOCUHYCHI U JUITMHA BeKTopa. [IoHATHE 0 BEKTOPHBIX JHarpaMMmax B HayKe
n TexHuke. CkalsgpHOE MPOM3BEIEHHE BEKTOPOB U €r0 CBOMCTBA, BBIPAKEHHUE B KOOPJIMHATHOM
¢dopme. [nmnHa BEeKTOpa U YroJl MEXAY ABYMsl BEKTOpaMU B KOOPJIMHATHOM ¢opme. YcinoBue opTo-
TOHAJIBHOCTHU JIBYX BEKTOPOB. MEXaHMYECKHH M T€OMETPUUYECKHI CMBICII CKaJsIPHOIO IIPOU3BEIE-
Hus. BekTopHOe mpou3BeieHne IByX BEKTOPOB, €r0 CBOICTBA, BhIpa)KEHUE B KOOPAMHATHOM (op-
Me. YcIoBue KOJUIMHEAPHOCTH IBYX BEKTOpOB. [IpocTeiimme npriioKeHuss BEKTOPHOTO MPOU3BEe-
Hus. CMemaHHoe Mpou3BeieHue Tpex BeKTopoB. CBOMCTBA M BhIpakeHHE B KOOPAWHATHOH dopme.
[IpuMeHeHne cMeaHHOrO MTPOU3BEICHNS B PEIICHNUN TPUKIIAIHBIX 33]1a4.

AHaIuTHYECKAsI TeOMeTpHs

VYpaBHeHUs JIMHUN Ha IUIOCKOCTH. Pazmuunble GopMBl ypaBHEHUS MPSIMON Ha IJIOCKOCTH.
Yronm Mexay NpsMbIMA. YCIOBHE NApAJIENbHOCTH M MEPIEHIUKYIAPHOCTH. llepeceuenne nByx
IPSMBIX. YpaBHEHHUE MMy4Ka NPAMBIX, IPOXOJAIIMX Yepe3 JaHHYI Touky. Merton koopauHar. Oc-
HOBHbBIE 3a/la4ll Ha METOJ KOOpPJIMHAT (paccTOsSHUE MEX]y JBYMS TOUKAMHM, JEJIEHHE OTpe3Ka B
JAHHOM OTHOILIEHHMH, PACCTOSIHUE OT TOYKH 110 MpsMoil). Kpusblie BTOporo nopsiika: OKpy>KHOCTb,
uMIc, runepbosa, napadonaa, UX T€OMETPUUYECKHE CBOMCTBA U ypaBHEHMS. DKCLEHTPUCHUTET 3JI-
Jurc U runepoosbl. AcumMnToTsl runepOoisl. ConpsbxéHnas runepoona. Ilonstiue 06 obmem ypas-
HEHUU KPUBOW BTOPOTO MOPSAKA U MIPUBEACHHUE €ro K KAHOHUYECKo! (hopMe MyTEM MepeHoca.

IInockocTs. YpaBHEHME IIIOCKOCTH, NPOXOIALIEH Yepe3 JaHHYIO TOUKY U IEPICHAUKYIISP-
HO JaHHOMY BekTopy. OOuiee ypaBHEHHE IUIOCKOCTH M €r0 YacTHBIE BHJIbL. YTOJ MEXIY IUIOCKO-
CTSIMHU, YCJIOBUS NApAIICIbHOCTH U MEPIEHAUKYISIPHOCTH. YTOJ MEXAY IPSIMOU U IUIOCKOCTBIO,



YCIJIOBUSI MApaJUIEIbHOCTH U NEPIEHAUKYISIPHOCTU. 3ajada O HAXOXACHUM TOUYKU IEpECceUeHUst
MPSAMON U TIIOCKOCTH.

YpaBHeHUE MOBEPXHOCTH B npocTpaHcTse. Llmmmuapudeckue nosepxuHoctu. Chepa. Dmun-
coup. I'unep6onounnsl. Ilapabononasl. Konyc. KaHoHndyeckue ypaBHEHHs] OBEPXHOCTEH BTOPOro
nopsiaka. ['eomerprueckue CBOMCTBA ATHX MOBEPXHOCTEH, UCCIEOBaHUE UX (DOPMBI METOAOM Ce-
yeHui. TexHnueckue NpusoKeHsl TeOMETPUUYECKUX CBOMCTB TOBEPXHOCTEH.

ITosnsipHBIE KOOPAMHATHI HA INIOCKOCTH, UX CBA3b C JEKApTOBOM cHUCTEMOM KoopauHat. Kpu-
BbI€ B IOJISIPHBIX KOOpAMHATaxX (Kapauoua, cupaib, JIeMHHcKarta). Llununaapuueckue u chepude-
CKHE€ KOOpPAMHATHI B IPOCTPAHCTBE. Pa3nuuHble criocoObl 3a/laHus JIMHUNA U NOBEPXHOCTEN B IPO-
CTPaHCTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKIUA

MHoxecTBO BemiecTBeHHbIX umcen. Dynkuus. O6nacts ee ompexaenenus. CrnocoOwl 3ama-
Hus. OCHOBHBIE dNIeMEHTapHbIe (PYHKIMHU, UX CBOMCTBa U rpaduku. CioxHble U 00paTHbIe PYHK-
1uH, ux rpapuku. Kinaccudukanus ¢yHKmi.

IIpenea. HempepbIBHOCTH

UucnoBele MMOCIIEN0BATEIBHOCTH, X POJIb B BBIYUCIUTENBHBIX Mporeccax. [Ipenen yucio-
BOH I0CiIe0BaTeNbHOCTU. CXOAAIIMEcs U PACXOIALIMECS YMCIOBBIE ITOCIEI0BAaTENIbHOCTH. Teope-
Ma O CYyIIECTBOBAaHHH Mpeiesia MOHOTOHHOW OrpaHMYEHHOHN IMOCIET0BATEIbHOCTH ((OpPMYIHpOB-
ka). Yucno e. Harypanbusie norapudmsl. [Ipenen dynkuuu B Touke. Ilpenen ¢pynkuuu B 6ecko-
HeuHoctu. [Ipenens MoHOTOHHBIX (DyHKIMA. beckoHeuHo mainbie U OeCKOHEYHO Oojbiue (HyHK-
IIUU B TOUYKe, uX cBoicTBa. CpaBHEeHHE OecKOHEYHO MaibIX. [lopsnok mMamocTu. DKBHUBAJEHTHBIE
O6eckoHeuHO Maiibie. HempepbIBHOCTh QYHKITUI B TOUKE U HA MHOKECTBE. TOUYKHM pa3pbiBa (yHKIUN
U ux Kinaccupukanuu. [leiicTBus Haj HenpepbBHBIMH (GYHKUUSAMHU. HenpepbIBHOCTh OCHOBHBIX
aneMeHTapHbIX (yHKIu. CBolcTBa (PyHKIINY, HETIPEPHIBHOW Ha OTPE3Ke: OTPaHUYEHHOCTb, CYIIle-
CTBOBaHHME HauOOJIBLIETO U HAMMEHBIIIETO 3HAUEHHH, CYIIeCTBOBAHUE POMEXYTOUHBIX 3HAYEHU.

KoMmmiekcHbIe 4ynciia
HOHHTI/IG %1 HpC}lCTaBJ'ICHI/ISI KOMIIJICKCHBIX YHMCCII. CDOpMI)I 3aIIMCU KOMIIJICKCHBIX YHMCCJI.
JleiicTBUS HaJ KOMILJICKCHBIMH YHCIIAMU.

JudpdepenunanbHoe HCHUCTEHHE PYHKIUN OHON ITepeMeHHOH

3amauy, MPUBOAAIIME K MOHATHIO Npou3BoAHON. Ompenenenue npousBoaHoil. Ilonsrue
¢bysakuy, muddepeHurpyeMon B Touke, AuddepeHunan GyHKINN U €ro reOMETPUUYECKUI CMBICIT.
ITponsBosaHas GyHKINHU, €€ CMBICI B pa3IMYHbIX 3a/1a4ax. [[pon3BOJHBIE OCHOBHBIX JIEMEHTAPHBIX
¢byuknuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IpousBoaHas cioxHo u 06-
patHoil ¢ynkiuu. VuBapuanTHOCTh (hopMmbl nuddepennuana. [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 packpeiTust Heonpeaenéunoctei. [IpousBonnsie u quddepeHm-
aJibl BBICIIMX TOpPsiiKOB. HemHBapuaHTHOCTH (hopMbl A depeHIInanoB BHICIINX MOPSAKOB. Y CIO-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIUH, HeoOXxoaumoe ycioBue. JlocTarouHbie
ycaoBus. OTbICKaHHE HauOOJBIIEr0 M HAUMEHbIIEro 3HaUeHUH QyHKIuH, AuddepeHunpyemoit 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 KpuBoil 1 ero reoMmerpuyeckuii cMmpici. CpenHsis Kpu-
BH3HA KPUBOM M KPUBH3HA B TOUKE. Pamnyc M HEHTp KpUBU3HBI.



HeonpenejeHHbI HHTErpaJI

[TepBooOpasnas. HeonmpeneneHHblii MHTETpaJl U €ro CBOWCTBa. Vcronb30BaHWE TaOJIMIIBI
OCHOBHBIX MHTErpajgoB. MeToJbl MHTETPUPOBAHMS: UHTEIPUPOBAHUE 3aMEHON IIEPEMEHHON U I10
YacTSM, UHTETPUPOBAHUE PALIMOHANBHBIX APoOed, TPUTOHOMETPUUECKHUE MOJCTAHOBKH U METObI
«panroHATN3AIMI» UHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIMXCS» HHTEIPAIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenejieHHbIH MHTETPAJ

3anauy, NPUBOASILME K MOHATUIO OIpPENEIeHHOro mHrerpaia. OnpeneneHHbld MHTErpad,
KaK Ipefies HHTerpaabHoi cyMMel. [IoHsaTHE 00 MHTErpupyemMoi GpyHKIMM, GOpMyIHpOBKa TEOpe-
MBI cyuliecTBOBaHusA. lIpocreiimime cBOWCTBa ONPENEIEHHOIO HMHTETpala, TEOPEMa O CPEIHEM.
Cpennee 3HaueHue pynkuuu. IIpousBogHast oT onpenenéHHOro MHTerpana 1o BepXHeMy npeeny.
CBsi3b MEXIy OINpeAeNEHHBIM HMHTErpajioM W mepBooOpazHoi ¢yakiueil. @opmymna HeroToHa-
JleiiOHuna, ee NpUMEHEHUE ISl BBIYMCIIEHUS ONPEAEICHHbIX MHTErpasioB. Beruucienue omnpene-
NEHHBIX WHTETPAJIOB CIIOCOOOM TMOACTAHOBKH M 1O 4acTsM. HecoOCTBEHHBIE HHTErpajibl ¢ OECKO-
HEYHBIMU IpeJeslaMi U OT HEeOIpaHUYEHHBIX (DYHKIMH, UX OCHOBHBIE CBOMCTBaA. I'eomeTpuueckoe
MIPUIIOKEHUE OTIPEICIIEHHOTO HHTETpajla: BRIYMCICHHE TUIOMIAe GUryp, OrpaHMYCHHBIX KPUBBIMHU
B JIEKapTOBOM M MOJIAPHON cHCTeMaX KOOpAMHAT, 00BEMOB TeJl IO IJIOLIAIAM IOMEPEYHBIX ceye-
HUW W TeJI BPALLEHHUs, IJIMH IyT KPUBBIX, IUIOIIAIEH IOBEPXHOCTEN BpalieHus. [Ipunoxenus nare-
rpajia K pelieHuIo IpOoCTEeHIINX 3a/1a4 MEXaHUKU U (PU3UKH.

JAuddepenuunanbHoe ucuncjieHne GyHKIUN HECKOJIbKUX MePeMEHHbIX

@YHKIMY HECKOJIBKUX NepeMeHHbIX. O0nacTh onpenenenus. [Ipenen ¢pynkunu. Henpepsis-
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 NMPOU3BOAHBIMU. [IpruMeHeHune noaHoro 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 cinoxxHoil ¢yHkiuu. KacarenpHas MmIOCKOCTh M HOPMallb K MOBEPXHOCTH.
I'eomeTpuueckuii cMbIci nonHOro Auddepennnana. YactHsle MPOU3BOAHBIE U NOJIHBIE AU(depeH-
[Aabl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOM3BOAHBIX ((hopmyrnupoBka). dDopmyna
Teiinopa. HesBuble yHkuun. Teopemsl cymiectBoBanus. JAuddepeHurpoBanne HesBHBIX (PyHK-
Ui, DKCTpeMyMbl (PYHKIIMM HECKOJbKUX NepeMeHHbIX. Heobxoaumoe ycnoBue skcrpemyma. Jlo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OTbICKaHUE HauOOJBIINX W HAaUMEHbIINX 3HAUYCHUH (YHKLUH.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U €ero CBOWCTBA.

KpaTHble H KpUBOJIMHEHHbIC HHTEIPAJIbI

3anauu, NPUBOASIINE K MOHATUIO KPATHBIX MHTErpanoB. /[BoilHON M TpOWHOMN MHTErpasbl,
ux cBoicTBa. @OpMyJIMPOBKA TEOPEMBI O CYLIECTBOBAHMM JBOMHOIO MHTErpana. Teopema o cpen-
HEM 3HaYeHHMM. BbluncieHue KpaTHBIX HHTETPAJiOB MOBTOPHBIM HMHTerpupoBaHueM. llepexon B
JBOWHOM HMHTErpajieé K MOJSPHBIM KoopauHaTtaM. ['eomerpuueckue u (pusnueckue MpUIOKEHUS
JBOMHOIO MHTErpaja: BbIYHCIEHHE O0OBbEMOB Te, IJIOLIAACH U Macchl MJIOCKUX (QUIYp, cTaTuye-
CKMX MOMEHTOB, KOOPJIMHAT LIEHTPa TSKECTH U MOMEHTOB MHEpIMHU IIockux ¢uryp. Ilepexon B
TPOWHOM HHTErpaye K HUIUHAPUIECKUM U chepuieckum KoopauHaTaMm. ['eomerpuueckue u Gpusu-
YecKHe NMPUIIOKEHUsT TPOMHOIO MHTEerpasa: BeIYMCICHHE 00BEMOB M MACChl Tell, CTATHYECKUX MO-
MEHTOB, KOOPJMHAT LIEHTpa TSXKECTH U MOMEHTOB MHEPIIMH TEJ.

3anauy, NPUBOASIINE K MOHATUAM KPUBOJMHEHHOro MHTEerpaina. OmnpeneneHue KpHUBOJIH-
HEHHBIX MHTETpaJoB MEPBOTO M BTOPOTO POJa, MX CBOMCTBA, IpUMEPHI BblUMcIeHUs. Popmyna
I'puHa. YcnoBusa HE3aBUCUMOCTH KPUBOJUHENHOIO MHTETpaja OT MIyTH UHTETPUPOBAHUS (IUIOCKUN
ciydait). HaxoxxaeHne QyHKIMM JBYX MEPEMEHHBIX 10 €€ oJHOMY AuddepeHunany.

YucaoBble 1 PYHKIIMOHAJIbHbIE PAIbI
Yucnosslie psapl. CxoauMocTh U cymMma psia. Heobxoaumoe ycnoBue cxoaumoctu. Jleit-
CTBHs ¢ paaamu. PacxoauMocTs rapMoHn4eckoro psaa. OCHOBHbIE CBOWCTBA CXOJIIMXCS PS/IOB.
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Psnpl ¢ monoxxkutensHbIMU wieHaMu. [IpusHaku cpaBHenus, [Janambepa, Komm. O600mEHHBIN psin
KaK TpUMEP ATAJOHHOTO psfa. 3Hakouepeayromuecs psanbl. [Ipusnak Jleitoaumna. Onenka ocraTka
psina. AGconoTHAs 1 HeaOCOMOTHAS CXOAUMOCTh. DYHKIIMOHAIBHBIE Psiibl. O0IacTh CXOAMMOCTH,
MeTozbl ee omnpenenenus. CreneHHsle psaabl. Teopema AOens. MHTepBan u paauyc CXOAMMOCTU
creneHHOro psiga. CBoiCcTBa CyMMBI cTeneHHoro psana. Psg Teinopa u Maknopena. Paznoxxenue
¢GbyHKUMH B creneHHble psiibl. [IpuMeHeHne cTeneHHbIX PsJIOB B MPUOJIMKEHHBIX BBIYMCICHUSAX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, peneHne auddepeHnnanbubx ypaBHeHH. Psanbr @ypbe
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 cXoquMOCTH psiioB Pypbe. Pag @ypwe mid GyHKIUM ¢ J1100BIM Iie-
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(PepeHHATBLHbIE YPABHEHUS

JuddepeHunanbHbIe YyPAaBHEHUA

dusnueckue 3a1a4u, NpuBoAdlIe K IuddepeHIranbHbIM ypaBHeHUsAM. Juddepennmans-
HBIC YpaBHEHUS MepBoro nopsiaka. [lorsarue 06 obmem u yacTHOM pemieHuH. MIHTerpaibHbie Kpu-
Bble. HauanbHble ycnoBus. 3agaya Kommu. Teopema cyiiecTBOBaHUS M €JMHCTBEHHOCTH PELICHUS
3anaun Komm. OcHOBHBIE Kiacchl ypaBHEHUN, HHTETPUPYEMBIX B KBaJlpaTypax: ¢ pa3JesitoluMu-
Csl IEpEeMEHHBIMU, OAHOPO/HbIE U JinHelHbIe. [TonaTtue 06 ocobom pemienuu. [losne HanpaBieHuit
maddepennmanbaoro ypasueHus. Mzoxmunsl. [punoxenus nuddepeHnuansHbIX ypaBHEHUH 1iep-
BOT'0 MOPsIZIKA B Pa3IUYHBIX 00nacTsax Hayku. Juddepenunanbapie ypaBHEHUS BBICIIMX MOPSIKOB.
Oomiee u yactHoe pemrenue. 3amxada Komm. [TonsiTue o kpaeBbIx 3amadax ais auddepeHnnanbHbIX
ypaBHEHMI. YpaBHEHHUs, JOMyCKaloIIe MoHWKeHue nopsaaka. [Ipumeps npumenenus audepen-
LUaIbHBIX YPaBHEHUN B Hayke M TexHuke. JIuHelinble nuddepeHnuanbable ypaBHEHHsI, OAHOPO/I-
Hble ¥ HeotHOopoaHbIe. [ToHaTHe obmero pemenus. CBoiicTBa ux pemeHuil. JInHeiiHO He3aBUCHMBIE
pemenus. Ctpykrypa oOuiero pemienus. JInHelnble oqHOpOAHbIE AU PepeHInanbHbIE YPABHEHUS
BTOPOTO TOPSAJKA C MOCTOSHHBIMU KOod(duuneHTamMu. XapakTepUCTHUECKOE ypaBHEHHE. 3aIluch
o01Iero pemnieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepUuCTHIecKoro ypasHeHus. CTpykTypa oOuiero
pELIEeHNs TMHEWHOTO HEOAHOPOJHOTO ypaBHEeHUs. TeopeMa 0 HaJOXKEHUM pEIICHUN. Y paBHEHUS C
IIPaBOM YaCThIO CHEUAIBHOrO BUAA. [[prilokeHus K ONMCaHUIO JIMHEWHBIX Mojeneld. Meton Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHranbHble YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULIHEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1u¢depeHINATbHBIX YPABHEHHI

Hopmanbhas cucrema nugdepeHnuanbHbIX ypaBHEHUH. ABTOHOMHBIE CUCTeMbl. 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 Ononoruu u T.1. 3afgada Ko amns HopManbHOU cuctemsl quddepeH-
LMalbHBIX ypaBHEeHUN. TeopeMa CylieCTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3agadn Kommu. Me-
TOJ UCKJIIOYEHHUS JJIsl pelleHrs HOPMaJIbHBIX cucTeM nuddepeHuanbHbix ypaBHeHHH. CrucreMsl
TUHENHBIX AuddepeHInanbHbIX YpaBHEHUN, CBONCTBA pelIeHMi. PemieHue cucTteM THHEHHBIX
g depeHInaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA((UIIUEHTaMU.

Paznen 4. /Iluckpernass MmateMaTuka

OneMeHThl TEOpUU MHOKeCTB. J(narpammbl Diinepa — BeHHa. DiaeMeHTHl KOMOMHATOPUKH.
Bbynesa anrebpa, ¢pyakmun anreOps! goruku. [lomuaom XKerankuna. AnreOpa MHOXKeCTB. DlleMeH-
THI TeOpUH TpadoB: onpesaeeHne, BUAb rpados, onepanuu Haa rpadgamu. MaTpuiia CMEXHOCTH.
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Pazgen S. Teopust BepoATHOCTEH € 3JIeMEHTAMUA MATEMATHYECKOH CTATUCTUKH

Cayuaiinbie coObITHS

[Tpenmer Teopun BeposTHOCTER. POIb pOCCHUMCKMX yYEHBIX B Pa3BUTHM TEOPUU BEPOSATHO-
cTell. 3HaueHue Kypca TEOPHH BEPOSATHOCTEH U MAaTEMaTHUECKOW CTAaTUCTUKHU B MPO(ECCHOHATBHOM
MOJIrOTOBKE M MPO(ECCHOHANBHOM AeaTebHOCTH. OpUeHTUPOBOYHAs OCHOBA ACHCTBUI 1O pUMe-
HEHUIO BEPOSTHOCTHO-CTATUCTUYECKUX M CTOXAaCTUYECKMX METOJOB B PEIICHUM IPUKIIAJHBIX 3a-
nau. Knaccudukamus coOwituii. [IpocTpancTBO 31eMeHTapHBIX cOOBITHM. AnreOpa coObiTuil. I1o-
HATHUE CIy4yalHOro coObITHS. OTHOCUTEIbHBIE YaCTOTHl. 3AKOH YCTOWYMBOCTH OTHOCUTEJNIbHBIX Ya-
cToT. CBSI3b MEX]y BEPOATHOCTBIO U OTHOCUTENBHOU 4acTOTOM. [IoHATHE BEpOATHOCTH COOBITHS.
Knaccudeckoe u reomerpudeckoe ompenenenue BepositHoctH. KomOunaropuka. Henocpencrsen-
HOE BbIUHUCIIEHHE BeposATHOCTH. [IoHsATHE 00 aKCMOMAaTUYECKOM IOCTPOEHUH TEOPUU BEPOSITHOCTEH.
DnemMeHTapHas TEOpHUsl BEPOATHOCTEN. MeToibl BbIUMCIEHUs BeposiTHOcTel. Teopema o moBTope-
HuM onbITOB (cxema bepHymninu). HauepostHeiias yactoTa mpu NOBTOPEHUH OIBITOB.

CayyaiiHble BeJIH4MHBI

CrnyualiHple BEIMUYMHBI U 3aKOHBI UX pacmnpenesieHus. JMCKpeTHble U HENpEepbIBHBIE CIY-
qaiiHble Belnu4uHbl. Pan pacnpenenenus. @yHKIMs pacpeleneHus], INIOTHOCTb paclpeaeIeHus, uX
B3aMMOCBA3b U CBOMCTBA. BeposATHOCTh NOMajaHus CiaydyalHON BEJIIMYMHBI HA JAHHBIA MHTEPBAJIL.
YucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEIMYMH. MaTeMaTHUeCKOEe 0XKHMJIAHUE U €ro CBS3b CO
CpeaHUM apu(MeTH4YecKuM (3aKoH Oonbmmx yucend). Jucrnepcus u cpenHee KBagpaTUIECKOe OT-
KIIOHEHHE ciydaiHol BennuuHbl. Pacnpenenenue Ilyaccona. buHOMManpHOE pacnpeleneHue.
HopmanbsHoe pacnpeznenenue, €ro CBOMCTBA, yCIOBUS, IIPU KOTOPBIX OHO BO3HHUKAET. YHUCIOBBIE Xa-
PaKTEPUCTUKH HOPMaJIbHOTO 3akoHa. @yHkuus Jlammaca. BerumcieHue BEpOSATHOCTH IONaJaHUs
CIIy4alHOM BEJIMYMHBI HA 33JJaHHBI MHTEPBAJ B Clydae HOPMaJbHOTO pacnpeznenenus. [lonsarue o
JIBYMEPHOM HOPMAJIbHOM pactpeeneHuu. [lonsatue o pa3anyHbix GpopMax 3aKkoHa OOJIBLIMX YHCEIL.
Teopemsl bepnynnu n Yebsimena. LlentpanbHas npenenbHas Teopema JIsimyHoBa.

DJIeMEHThI MATEMATHYECKON CTATHCTHKH

['eHepasibHast COBOKYITHOCTb U BbIOOpKA. Bapuannonusiii psia. I'ucrorpamma, sMoupuyeckas
GbyHKLIUS pacnpeneneHus, BHIOOpOUHOe cpeaHee U aucnepcus. TodyeyHble OLEHKH HEU3BECTHBIX
rapaMeTPOB PACIPECICHUS TT0 BEIOOPKE U X XapaKTEPUCTUKU: HECMEIIEHHOCTh, 2((EKTUBHOCTD,
COCTOSTENIBHOCTh. MeTO bl MOJTYYEHHUsI TOUEUHBIX OL[EHOK: METO/I MaKCUMAaJIbHOTO MIPaBI0II0100us,
METO]I HAUMEHBIIUX KBaJIpaToB, METO MOMEHTOB. MIHTepBasibHbIE OlleHKU. VIHTepBalibHOE OIIEHU-
BaHUE NIapaMeTPOB HOPMAJIbHOTO PACIIPEACICHUS.

[TonsiTHEe O CTATUCTUYECKON THMOTE3€ M OOIas cxemMa, OCHOBHBIE METObI €€ MPOBEPKHU.
Omubxu 1-ro u 2-ro pona. Pemaromas npouenaypa. Momuocts kputepus. JloBepuTenbHble oba-
ctu. Kpurepun npoBepku runores.

Cucrema 1ByX ciy4aliHbIX BeaM4MH. DyHKIMOHANbHAS, CTATUCTHYECKAas M KOPPEIALMOH-
Has 3aBHCUMOCTH MEXIY BEJIMUYMHAMH. DJIEMEHTHI KOPPEISLIMOHHOIO aHain3a. JIMHenHbIil perpec-
CHOHHBIN aHann3. OCHOBHBIE CBOMCTBa perpeccur. OLIEHKH NapaMeTpOB PErpeCCUOHHON MOAEIN
[0 METOJy HaMEHbUINX KBaJpPaTOB M CBOMCTBA ATHX OIICHOK. YpaBHEHUS JMHEWHOH perpeccuu.
Tecnota cBsi3u U e€ oueHka 1o ko3 duuumenty xoppensiuuu. [loHATHE 0 HENMMHEHHON perpeccuu.
Koppemnsimonnoe otHomienue. OnpeneneHe napaMeTpoB HETMHENHBIX YpaBHEHUH perpeccuu Me-
TO/IOM HalMEHBIINX KBaJApPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe conepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

3HaueHue Kypca MaTeMaTUKH B MPOPECCHOHATBHON MOATOTOBKE U
npoeCCHOHATILHON JEesTeTbHOCTH. POJb POCCHHCKHX YYEHBIX B
pa3BUTUU MaTeMaTuku. Matpuiibl. OCHOBHbIE TIOHATHUS, ACHCTBUS
Haj MatpuiaMu. OnpeneauTeny 2-ro U 3-TO MOPSIKOB U UX CBOM-
cTBa. PasznmoxkeHune onpenenurens mo cTpoke (crosodiy). O6paTHas
Marpuua. Panr matpuunsl.

CucreMsl ABYX M TpeX JIMHEHMHBIX ypaBHEHUU. MaTpuuHas 3a1uch
CHUCTEMBI JTMHEHHBIX ypaBHEHUHN M e€ pemeHue. Teopema Kpone-
kepa-Kanemnu. MccnenoBaHue COBMECTHBIX CHCTEM JIMHEHHBIX
ypaBHeHui. baszucusle pemenusa. Meron I'aycca. @opmynsr Kpa-
Mmepa.

Cucrtembl KOOpAMHAT Ha IJIOCKOCTU U B MPOCTPAHCTBE. BEKTOPHI.
JInnelinble onepanuu Haj Bekropamu. [Ipoekuns BekTopa Ha OCb,
cBoiictBa npoekunu. [loHsThe nmMHEHHOrO mpocTtpancTBa. Koop-
JMHAThl BeKTOpa. JINHEMHO He3aBUCHUMBIE BEKTOPHI. [IpsiMoyrob-
HBIM Oasuc. Pa3zjoxkeHwe BekTOpa B MPSMOYroJLHOM Oaswmce.
HamnpaBnsitomine KOCHUHYChl M JJiMHa BekTopa. JIMHeiiHble onepa-
MY HaJ| BEKTOpaMu B KoopaAuHATHOU (popme. Jlenenue oTpe3ka B
3a1aHHOM OTHOILIEHUH.

CkansipHOE IpoM3BeNEHUE BEKTOPOB. CBOMCTBA CKAJISAPHOIO IpO-
U3BeNeHUsA, (PU3MUECKUN CMBICI, BBIPAKEHUE B KOOpPJIMHATHOU
dopme. [InrHa BekTOpa M yroia MEXIYy JIBYMs BEKTOpamH. YcCio-
BHE OPTOTrOHAJIBHOCTH JBYX BEKTOPOB. lIpuMmeHeHuMe ckamsipHOro
IIPOU3BENICHNUS B PELIEHUH NPUKJIAAHBIX 3a/1a4.

BexTopHoe mpoun3BeieHne BEKTOPOB, €r0 CBOWCTBA, BBIPAXKEHHUE B
KOOpJIMHATHOH (opme. YcClloBHE KOJITMHEAPHOCTH BEKTOpOB. Du-
3UYECKHUI CMBICI BEKTOPHOTO NpousBeaeHus. [lonsarue o cMeman-
HOM TIPOU3BEJICHHUH, BhIpa)KeHUE B KOOpAHHAaTHOU (popme. [Tpume-
HEHHUE BEKTOPHOTO U CMENIAHHOTO IPOU3BEJICHUH.

YpaBHEHMs JIMHMM Ha IUIOCKOCTU. IlossipHBIE KOOpIMHATHI Ha
II0CKOCTH. POpMBI ypaBHEHHsI NPSAMOM Ha IUIOCKOCTH. YTOJI
MEXAY NPAMBIMU. Y CIOBUSA NApaJUICIIbBHOCTA U IEPIEHIUKYISAP-
HOCTH NPSIMBIX. Y paBHEHHUE MyUYKa MPSMBIX.

KpuBble BTOporo mopsijika: OKpy>KHOCTb, 3JUIMIIC, TUNIepOoIa, ma-
paboia, X TeoMeTpUYecKue CBOMCTBA U ypaBHeHUs. Pemienue 3a-
Jau.

IToBepXHOCTH M MX ypaBHEHUs. Y PaBHEHUS IJIOCKOCTH U IPSIMOU
B IIPOCTPAHCTBE. YTOJ MEXKAY IUIOCKOCTAMHU. Y CIIOBHS Mapajlleib-
HOCTH M NEPIEHIUKYISPHOCTH IIIOCKOCTEN. YTOJI MEXAy MPSMBI-
MU. B3auMHOE pacnosioKeHue MpsMbIX B IIPOCTPAHCTBE. YTOJI
MEXy IPSIMOM U MIJIOCKOCTBIO.

10.

IToBepxHOCTH BTOpOro mopsaka. l{unmHapruyeckre moBEPXHOCTH.
Coepa. Dmmuniconn. ['mnepbonounsr. [TapabGomouasr. ['eomerpu-
YeCKHE CBOWCTBA THUX MOBEPXHOCTEH, MCCIEIOBAHUE UX (POPMBI
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n/a

Kpatkoe conepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

METOJIOM CEUYECHUH.

11.

MHoxecTBO BeliecTBeHHbIX yucesn. Dynkiusa. O6nacte ee omnpe-
nenenus. CriocoOw! 3amanus. Knaccudukanus ¢ynkmuid. [Tomsip-
HBIC KOOPJMHATHI HA MJIOCKOCTH. KpUBEBIE B MONSPHBIX KOOPAMHA-
tax. CnoxxHass QyHkius, oOpaTHas (QyHKIHS, HEsIBHAS (PYHKIUSA,
napaMeTpuuecku 3ananHas GyHKusS. OCHOBHBIC AJIEMEHTAPHBIE
GYHKIMH, UX CBOMCTBA U TpadUKH.

12.

YucnoBeie IIOCJICAOBATCIIBHOCTH. Hpeﬂen YHCI0BOM Iocjaea0Ba-
TCIIBHOCTH. CXOIISIH_[I/ICCﬂ H pacxXoodgmurecCss YUCJIOBBIC MMOCIICAOBA-
TCIBbHOCTH. HpI/ISHaKI/I cxoaumocTu. Yucio e. Berunciaenue npeac-
JIOB YHCJIOBBIX IIOCIIEA0BATEIBHOCTCH.

13.

[Ipenen ¢yHkuum B TOYKe, HA OECKOHEYHOCTH. | eomerpuyeckas
wttoctparus. OQHOCTOpoHHHE Tpenenbl QyHKui. beckoHedHo
Manble QyHKIMHU, UX cBOicTBa. beckoneuHo Oonpime (yHKIUH,
UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSMHU.

14.

Teopembl 0 cBsI3u QYHKIIUHU, UMEIOLIECH Tpe/es, ¢ 0ECKOHEYHO Ma-
ot gyukiuenr. OCHOBHBIE TeopeMbl O mpenenax. HeompeneneH-
HOCTU U METOJbl MX PAaCKpbITUS. BbIUuncieHHEe OZHOCTOPOHHHUX
npenenoB. TeopemMbl O IpeleNbHOM IEPEXO/I€ B HEpPaBEHCTBAX.
3ameuaTenbHble npeaensl. CpaBHEHHE OECKOHEUHO MajbiX (YyHK-
M. DKBUBAJICHTHBIE OECKOHEYHO MaJIble (DYHKITUH.

15.

HenpepbIBHOCTh (yHKLIMH B TOUKE U Ha MHOXKECTBE. TOUKU pas-
peiBa QYHKUMU M UX Kilaccupukauuu. [IeficTBUs Haj HempephiB-
HbIMH (yHKIMSAMU. HenpepbIBHOCTH OCHOBHBIX 3JE€MEHTapHBIX
¢yuknuii. CoiicTBa (pyHKIIMH, HENpPEpHIBHON Ha OTpe3ke (orpa-
HUYEHHOCTh, CYIIECTBOBAHHUE HAMMEHBIIEr0 U HauOOJBIIEro 3Ha-
YEHHI, CyIIECTBOBAaHUE MPOMEKYTOUHBIX 3HAUEHUN).

16.

[lTonsTtue u MNpEACTAaBJICHUA KOMIIJICKCHBIX YHCCIIL. q)OpMH 3arucu
KOMIIJICKCHBIX YHCCII. I[eﬁCTBHﬂ Haa KOMIINICKCHBIMHU YHCJIaMH.

17.

3amauyy, NPUBOJAIIME K IOHATHUIO INPOU3BOAHOW. OmperneneHue
npou3BOAHON (yHKIMHU B Touke. OCHOBHBIE MpaBmiia nuddepeH-
upoBanug ¢yHkuuid. IlpousBogHast ciaoxHoi QyHkiuu. [Tpous-
BOJ/IHBIE OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMHA, Tabinla MpOU3BOI-
HbIX. [Ipon3BoHAas HESIBHOW M MapaMeTpHUYECcKH 3aJaHHOW (PyHK-
117078

18.

Teopema o HenpepbIBHOCTH AuddepeHupyemoit pyHkuuu. Jud-
depenmman ¢pyakuun. ['eomerpudeckuii cMbici. CBsi3b ¢ TPOU3-
BosiHOM. CBoiicTBa nepBoro auddepennuana. ['eomerpuueckuit u
MEXaHWYECKUNW CMBICI MPOU3BOJHON. YPABHEHUS KACATEIBHOM U
HOPMAJIX K INIOCKON KPUBOM.

19.

[TpousBoaubie U nuddepeHuansl BeICIIUX MOpsiIkoB. HennpBapu-
aHTHOCTH (hopMBI AU(PepeHIINaIoB BbICIINX HTOPSIKOB. MexaHu-
YECKUM CMBICT MPOM3BOJHON BTOPOro mopsaka. Bropas mpous-
BOJIHAS MMapaMeTPUUYECKH 3aJaHHON (QYHKUIUHU U HESIBHON (YHKLIUH.
OcHoBHbIEe Teopembl AU(GEepPeHINATFHOTO0 UCYUCIECHUS AeHCTBU-
TEJIbHOH IEPEMEHHON U UX IpUMeHeHue: Teopemsl Depma, Poins,
Jlarpanxa, Komu. [1paBuio Jlonurans.

20.

[Tpumenenue nuddepeHnnanbHOrO HCUUCICHUS AJI1 UCCleoBa-
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n/a

Kpatkoe conepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

HUSI QYHKIUH U TOCTPOCHUS MX TPadHUKOB. Y CIOBHS MOHOTOHHO-
CTH (QYHKIHUU. DKCTPEMYMBbl (PYHKIUHU, HEOOXOIUMOE U JOCTATOY-
HOE YCIIOBHS CYIIECTBOBaHMS dKcTpeMyMa. OThICKaHHE HaUMEHb-
HIero U HauOousblIiero 3HaYeHWH (QyHKIUH, TUpPepeHIpyeMoit
Ha OTpE3Ke.

21.

HccnenoBanne Boimykioctd ¢yHkuuu. Toukm meperuba. Jlocra-
TOYHOE YCJOBHE CYLIECTBOBAHMUS TOYKH IMeperuda. ACHUMITOTHI
rpaduka ¢pyakmuu. OOmas cxema ucciaenoBaHUS (PYHKIUH U T10-
cTpoeHus ee rpaduka. [Ipumepsl.

22.

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

23.

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

24.

PaznoxeHue panmoHanbHbBIX ApoOeit Ha mpocreimue. MaTerpupo-
BaHUE PallMOHAIBHBIX (QYHKIUH.

25.

HuTerpupoBanue MppaldoHaIbHBIX (PYHKUUN (CTENEHHbIE U TPU-
TOHOMETPUYECKHUE TIOJICTAHOBKH ), TPUTOHOMETPUUYECKUX (PYHKITHI.
VYHuBepcaibHas TPUrOHOMETPUYECKas MOJICTaHOBKA. BripakeHus,
HEUHTErpUpyEMbIE B KBaJIpaTypax.

26.

3anauy, MPUBOJALIME K IOHSATHIO OIPEAEICHHOIO0 HHTErpasa.
Omnpenenennbiil uHTErpai. Teopema CyleCTBOBaHHS OIPEEIICH-
HOoro uHTerpaynia. CBOMCTBa oOIpeAesieHHOro uHTerpana. [Ipous-
BOJ/IHAsl HHTETpala 110 BEpXHEMY IIEpEMEHHOMY Iipeneny. Popmyna
Herotona-Jleitonuma. HTerpupoBanre mo 4yacTsM M 3aMeHa Iie-
PEMEHHOH B OIpENEICHHOM UHTerpaiie. OnpeneneHHbli HHTerpal
OT HEYETHOM M YeTHOM (PYHKUHU MO CUMMETPUYHOMY IPOMEXKYT-

KY.

27.

HecoOcTBeHHbIe MHTErpasibl ¢ OECKOHEUHBIMH Ipe/ejIaMu HHTe-
I'PUPOBAHMSI ¥ OT HEOIPAaHMYEHHBIX (YHKIUH.

28.

IIpunosxeHne onpeneneHHoro HHTErpajla K peeHnio reoMeTpuye-
CKUX M (PU3NYECKUX 3aJ]ayu: BHIYHUCIICHUE TUIOMAIN TUIOCKON (ury-
pBI, JJIMHBI IyTW KpUBOH (IUTOIIafel MIOCKUX QUryp, AJIUHBI 1Yy-
', TIJIOIAId IOBEPXHOCTH, 00beMa Tella BpalleHHsl, paboThl, 1aB-
JICHUsI, CTATUCTUYECKUX MOMEHTOB, LIEHTpa TSKECTH IJIOCKOH (Qu-

TypBl).

29.

@YHKIUH JBYX JEHCTBUTENBHBIX EPEMEHHBIX, CIOCOOBI UX 3aja-
Hus. O6nactp onpeneneHus. JInHuu ypoBHs GYHKIMU JABYX Tepe-
MeHHBIX. YacTHbIe MPOM3BOIHBIE IEPBOTO MOPSIIKA, UX T€OMETPHU-
yeckuid cMbica. [lonmublii nuddepenuan, ero cBsi3b ¢ YaCTHBIMU
npou3BogHbIMU. MHBapranTHOCTH (hopMbl HOTHOTO AU depeHIn-
ana. [IpuOnrkeHHbIE BBIYMCICHUS C MOMOIUIbIO nepBoro audde-
peHLuaIa.

30.

[TpousBoaHbie U AuQdepeHnansl BEICIUX MOpsakoB. Teopema o
CMEIIaHHbIX NPOM3BOAHBIX. KacarenbHas MiIoCKoCTh U HOPMaJb K
MOBEPXHOCTU. DKCTpeMyMbl (DYHKIMM JBYX nepeMeHHbIX. HeoO-
XOJIMMOE YCIIOBUE IKCTpeMyMa. J[oCTaTouHOE yCIIOBUE 3KCTPEMY-
Ma. OTbICKaHNE HAUMEHbBIINX U HAUOOJIBIINX 3HAaYEHUH QyHKIUH.
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n/a

Kpatkoe conepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

31.

3aga4u, TPUBOJAIINE K MOHITHIO ABOMHOTO MHTErpasna. [[BoiHOM
WHTErpajl, ero onpenaeneHue. Teopema CylieCTBOBaHUS JABOMHOTO
uHTerpana. CBoiicTBa, TeopemMa O CpeJHEM 3Ha4YeHHH. Bprumcie-
HUE JBOMHOro uHTerpaina. llepexon kK IOJSIpHBIM KOOpAMHATaM.
[Ipunoxenust ABOMHOTO MHTETpala.

32.

3agaua 0 BBIYMCICHUM pabOTHI MepeMeHHOM cuiibl. OrpenereHue
KPUBOJIMHENHOIO0 MHTErpaia 1no koopauHaram. CBONCTBa, BbIUKC-
nenune. @opmyna I'puHa. YcCiIOBUS HE3aBUCMMOCTH KPUBOJIMHEMN-
HOT'0 MHTETrpaja 1o MyTH uHTerpuposanus. Haxoxnenue GpyHkuu
JIBYX TIEPEMEHHBIX IO ee nmosHoMy auddepennnany. [Ipunoxenus
KPUBOJMHEHHOI0 HHTErpajia BTOPOro poja.

33.

3anaun, NpUBOASIINE K MOHATHIO TU((hepeHINaTbHBIX YpaBHEHUN
(AY). Hopsnoxk Y, pemenue Y nepBoro nopsiaka. Hauanbubie
ycloBus, 001Iee pelieHue, yactuoe pemenue. 3agadya Kommu. Teo-
peMa CymeCTBOBaHUA U CAUHCTBCHHOCTU PCUHICHUA 3aJa4un Komm.
IV |-ro nopsiaka ¢ pa3aensironuMucs epeMeHHbIMHU.

34.

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

35.

Y Broporo mopsaka. HauanbHble yciaoBus, oOlee perieHue,
yacTHOoe pemreHue. 3amada Komm. JuddepeHnnanbHble ypaBHE-
HUSL BTOPOTO TOPSAJKA, JOMYyCKAIOIUe MOHMKeHHe nopsiaka. JIu-
HeliHble oJHOponaHble nuddepeHunansHple ypaBHeHus (JIOAY)
BTOpOTrO nopsjaka. JIMHelHO He3aBUCHUMbIE U 3aBUCHMBIE PEIICHUS.
Onpenenurens BpoHckoro, ero cpoiictBa. Teopema 0 CTpyKType
obmiero permenust JIOAY. O6mee pemenne JIOAY ¢ mocTosTHHBI-
MU KO3QPUITUEHTAMH.

36.

Jluneitnple  HeomHOpoaHbIe nuddepeHIaNbHbIE  ypaBHEHUS
(JIHAY) BTOoporo mopsiika ¢ TMOCTOSSHHBIMH KO3(PUIIMEHTAMH.
Teopema o cTpykType oO1ero pemeHusi. MeTo Bapuaiiuy mpous-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenus JIHAY co
CHEeIMallbHBIM BHJIOM TpaBoil yactu. Teopema 0 HalOXEHUU pe-
HICHUI.

37.

Yuciosble psabl, CymMMa psifa, CXOAUMOCTb U pacxoaumocTs. He-
obxoaumbie ycioBus cxonumoctu. Psa [upuxie. ["apmonnueckuii
psaa. Pap reomerpuueckoi mporpeccun. CBOWCTBAa CXOIALIMXCA
psAnoB. Paabl ¢ monoxurenbHeIMA WwieHaMH. [Ipu3Haky cpaBHEHUS
psioB. [Ipusnak Janam6epa. MaTerpanbublil npusHak Komm.

38.

3nakouepenyrontuecss psanpl. [Ipusnak JleitOauma. AOGcomtoTHas,
ycnoBHasi cxoauMmocTh. CteneHHble psnabl. Teopema AGens. MH-
TEepBAJI U PAANYC CXOJAUMOCTH CTENEHHOTO psia. CBOMCTBA CyMMBI
CTETNIEHHOTO PsAJia: HEeTIPEPHIBHOCTD, MOWIeHHOE AuddepeHiupoBa-
HUE U UHTETPUPOBAHNE.

39.

Paner Teiinopa u Makiopena. Pa3noskenue aineMeHTapHBIX (QYHK-
uuii B psa Teinopa u B psiap Maknopena. [IpunoxkeHue cTeneHHbIX
PSI0B K TPUOIMKEHHBIM BBIYMCIICHUSM MHTETPAJIOB.

40.

[Ipenmet Teopun BeposiTHOCTENW. POJIb pOCCUICKUX YUYEHBIX B pas-
BUTHH Teopuu BepositHocTer. Knaccuduxanms codpituit. Knaceu-
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n/a

Kpatkoe conepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

YECKOC M CTATHUCTUYCCKOC OIIPCACICHHUA BEPOATHOCTHU COOBITHSL.
3aKkoH yCTOfI‘IPIBOCTH OTHOCHUTCIIBHBIX YacCTOT. FGOMeTpI/I‘-IeCKI/Ie
BCPOATHOCTH. OIEeMEHTHI KOM6PIHaTOpPIKH.

41.

TeopeMsl C10KeHUs BEPOATHOCTEN U CIIEICTBUS U3 HUX. Y CIIOBHAS
BEPOSITHOCTb. T€0peMbl YMHOXEHHsS BepoATHOcTeld. Popmyia
noysiHoM BeposiTHOCTH. Cxema bepnymm. ®opmynsl Jlamiaca u
Ilyaccona.

42.

JIuCKkpeTHbIE clay4ailHble BEINYMHBL. 3aKOH paclpelelICHus,
¢bynkuus pacrpenenenusi. YucioBble XapaKTepUCTHKH. BuHOMU-
aJbHbIN 3aK0H. 3akoH IlyaccoHa.

43.

HenpepsiBHble ciydalinble Benv4nrHbl. DyHKIMSA IUIOTHOCTH pac-
IIPEJIEIICHHs] BEPOSITHOCTEN. YHCII0BbIE XapaKTEPUCTUKH.

44,

PaBHOMEpHOE, IOKa3aTENbHOE W HOPMAIBHOE PACIPEIECICHHUS.
[TonsTHe 0 pa3nnyHbIX GopMax 3akoHa Oobiux yucen. Teopema
bepuymmn n YeObimesa. LlenTpanbnas npenensHas Teopema Jls-
IIyHOBA.

45.

['enepanbHas COBOKYIHOCTB, BBIOOpKA, BapUAlMOHHBIA psia. ['u-
cTorpamma, smnupudeckas GpyHkius pacnpeaeneHus. CTaTUCTH-
YeCKHEe OLIEHKU MmapaMeTpoB. TpeOoBaHUs K OICHKaM. DMITHpUYE-
CKHE€ OLIEHKH MAaT€MaTU4eCKOro OXKuAaHus u pucnepcuu. VHTep-
BAJIbHOE OLICHUBAaHME. J[OBEpUTEIbHBIE HHTEPBAIBI I MaTEMaTH-
YeCKOTo OKMJaHMs U aucnepcuu. 3agada 00 oo0beMe BHIOOPKH.

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 MTPOBEPKH runores: kpurepuil [lupco-
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-TO 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 MpAMOYrojibHOM Oasuce. Hampasnsromue Ko-
CHUHYChl M JUIMHA BekTopa. CKaJspHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BEJICHNS BEKTOPOB.

YpaBHeHUs JIMHUN HA TUIOCKOCTU. POpMBI ypaBHEHUS MPSAMOMN Ha
IJI0CKOCTH. KpuBBIE BTOPOro MOPSAKA: OKPYKHOCTb, JIIUIIC, TH-
nep6oa, mapabona, UX TEOMETPHUUYECKUE CBOWCTBA U ypaBHEHHUSI.
[Ipenen ¢ynkiuu B Touke. OCHOBHBIE TEOpPEMBI O mpenenax. He-
ONPEAEIEHHOCTH U METOJIbI UX PACKPBITHUSI.

Ornpenenenne Mpou3BOIHON (QYHKIMHM B TOUke. [ eomeTpruueckuii
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

Y MEXaHWYECKUU CMBICI IPOU3BOAHON. Y paBHEHHUs KacaTeIbHOU U
HopMmanu. OcHoBHble mpaBwia auddepeHurpoBaHus QYHKIUH.
[Tpon3BoiHBIE OCHOBHBIX 3J€MeHTapHbIX (GyHKUMH. [nddepennn-
an ¢pynkuuu. [Ipasuno Jlonurans. [Ipumenenne nuddepennumann-
HOT'O MCYMCJIEHHUS Ul UCCIIeOBAaHUS (QYHKLUUN U IOCTPOCHUS HUX
rpaduKoB.

ITepBooOpasnas ¢yHkumsa. HeompeneneHHBIE WHTErpall W €ro
cBoiicTBa. Tabnuma uHTErpanoB. MeTo bl HHTETPUPOBAHMUSL.

3amauy, NPUBOJSALIME K IOHATUIO OIPEAEICHHOIO WHTErpasa.
Omnpenenennbil uHTErpan. CBOMCTBA ONPENEICHHOIO MHTETpala.
®opmyna Heiorona-Jleitoauna. Meronsl uHTerprpoBanus. [Ipu-
JIOKEHHE ONPEAETICHHOT0 UHTErpajla K PEeLICHUI0 TeOMETPUIECKUX
3aja4.

OYHKINH JBYX JIEHCTBUTENBHBIX MEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Hus. YacTHhIC IPOU3BOHBIC MEepBOTO mopsaka. [lomabiid mudde-
peHIuMaln, ero CBs3b C YaCTHBIMHU IPOU3BOJHBIMU. DKCTPEMYMBI
(GYHKIMM IBYX TIEPEMEHHBIX.

JIBOiiHOM WHTErpayl, ero omnpenaeacHue. BerauciaeHue IBOWHOTO
uHTerpana. Ilpunoxenust aBoiiHoro wuHrerpaia. OmnpeneneHue
KPUBOJIMHEHHOT0 MHTErpaia mo koopauHaram. CBOMCTBA, BhIUKC-
JieHHe. Y CIIOBHS HE3aBUCHUMOCTH KPUBOJIMHEMHOIO HMHTETpaja 1o
IIyTH UHTETPUPOBAHMUSL.

Hucnossle psaasl, CymMMa psaa, CXOAUMOCTh M pacxoauMocTs. He-
00XOJIMMBIEC YCTIOBHSI CXOJIUMOCTH. ['apMOHHUYECKUN U TE€OMETPH-
qeCcKUil pAA. ILOCT&TO‘-IHI)IG IMPHU3HAKKU CXOAUMOCTH 3HAKOIIOJIOXKH-
TeNbHBIX PSIOB (MPU3HAKU CPaBHEHUS psAIOB, Mpu3Hak JlamamOe-
pa). 3nakouepenytomuecs psaasl. [Ipusnak JleiOnuma. AGcomoT-
Hasl, YCIOBHAsl CXOUMOCTh. CTeneHHbIe PSbL.

3aaun, NIPUBOASIINE K MOHATHIO TU((epeHIINATbHBIX YPaBHEHUN
(AY). Ocuosusie monstus Y. 1Y I-ro mopsinka ¢ pa3aensromiu-
Mucsi nepeMeHHbIMU. OJTHOpoHbIE U JnHelHble 1Y mepBoro mo-
panka. Juddepennmansable ypaBHEHHs] BTOPOTO MOPSIKA, JOIYyC-
KAaroIIe MOHWKEHUE NopsiKa. JINHEeHbIe OJTHOPOAHBIE U HEOIHO-
poauble TuddepeHIaIbHble YpaBHEHUS] BTOPOTO MOPSIKA.

10.

IIpeamer Teopun BeposATHOCTER. POIb pOCCMICKHNX yUEHBIX B pas-
BUTHM Teopuu BeposiTHocTel. Knaccuduxanus codsituit. Knaccu-
YECKOE€ U CTAaTHUCTHYECKOE OIpe/eeHHs] BEPOSTHOCTU COOBITHS.
Anrebpa coObiTuii. KomOunaropuka. Teopembl Cl10KEeHUST BEpOAT-
HOCTEN M CIIEACTBHS U3 HUX. YCIIOBHAsl BEPOSTHOCTb. TeopeMbl
YMHOKECHHS BEPOATHOCTEU. J[MCKpPETHBIE ClydalHbIE BEIUYMHBI.
3aKkoH pacnpezneneHus, QyHKIUS pacnpeneneHus. Yuciossle Xxa-
PaKTEpUCTUKH.

Hroro

18

10%

4.3. ConepxaHue J1a00paTOPHBIX 3aHITHIA

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 3aHATUN 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. | Auddepennnanpaoe ncuncienne GyHKIUU OJHON mepeMeHHON 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 quddepeHnaIbHbIX ypaBHEHUN 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 HanmeHoBaH#e MPaKTUYECKUX 3aHITHI qacon HOArOTOBKA
1. | DneMeHTHl TMHEHHON areOpsl 1 +
2. | DneMeHThl BEKTOPHOU alireOphl 1 +
3. | AHanuTHYecKas TeOMETPHS 1 +
4. | Ilpenen. HenpepbIBHOCTH 1 +
5. | Auddepennmanbaoe ucurciaenue GyHKIUU OJJHON epeMEHHOM 2 +
6. | Heompenenenuslit mHTErpa 1 +
7. | OnpeneneHHbII HHTETpa 2 +
8 JuddepennnanbHoe ncuucaeHne QyHKIIMA HECKOJIBKUX Mepe- 1 +
MEHHBIX
9. | KparHble 1 KpHBOIHMHEHHBIE HHTETPAITBI 2 +
10. | YucnoBble U (YHKIIMOHATIBHBIE PSABI 2 +
11. | luddepenumanbrbple ypaBHEHUS 2 +
12. | Cnyuaiinbie COOBITHS 1 +
13. | CirydaiiHble BEIMYUHBI 1 +
Hroro 18 40%
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4.5. Buapl 1 cofep:kaHue cCaMOCTOSITeIbHOI padoThl 00y4arOIIUXCH

4.5.1. Bunsl caMOCTOATENBHOM paboThl 00yJatonuxcs

KonuuectBo
4acoB
Bunbl camocTosTenbHONH paboThl 00ydaromuxcs™* v 10 3204HOI
110 OYHOM opme
oOydeHus (bopme 0byte-
HUS
[ToaroroBka K NpakTUYECKUM 3aHATUAM 60 36
BrlnonHenue KOHTPOIBHOM paboThI 169
CaMocTosTenbHOE U3yUeHUE OTIEIbHBIX TEM H BOIIPOCOB 47 169
[ToaroroBka MHAMBUAYAIbHBIX IMCbMEHHBIX pa0OT (THIO-
60
BBbIX PacueToB)
[ToaroroBka K MpOMEKyTOYHOU aTTeCTAlUU 9
Hroro 176 374
4.5.2. CogepxaHue caMOCTOSATEIbHON PabOThl O0YYArOIINXCS
KonunuectBo
No 4acoB
wn HaumeHnoBaHnue TeM 1 BOIIPOCOB 10 OYHON | O 3209HOMN
dbopme 00y- |bopme 00y-
YCHUS YEHUS
Marpuibl, AEACTBUSA C HUMU. BbIUncIieHHE ONpenenuTenen pas-
1 JUYHBIMH criocobamu. PemieHue cucteM TUHEHHBIX ypaBHEHUMN 12 20
" | metogoMm T"aycca, mo gopmynam Kpamepa, ¢ momoripio o0pat-
HOM MaTpHIIBL.
JIuneiinble onepanuu Haja BeKTOpaMu. PasnokeHue BeKTOpa Io
Oasucy. Hampasinstonue KOCMHYChl U JUIMHA BekTopa. llpume-
2. | HEHHe CKaJIIPHOIr0, BEKTOPHOT'O, CMEIIAHHOIO MPOU3BEIECHUH B 10 23
pelIeHny MpUKIaaHbIX 3a1a4. [IoHsATHE O BEKTOPHBIX AHArpam-
Max B HAyKE€ U TEXHHKE.
Paznuynsie Gpopmbl ypaBHEHUS NMPSAMOI Ha TUIOCKOCTH. Perienue
3aa4 Ha METOJl KOOPAHMHAT (PAacCTOSHUE MEXKIY JBYMs TOUKa-
3 | MW, JeNeHHE OTPE3Ka B JIAHHOM OTHOMICHHMH, PAaCCTOSHHE OT 12 24
TOYKM 10 npsiMoii). KpuBele BTOpOro nopsjka: NpUBEIEHUE K
KaHOHHUYECKOMY BHUJY, TIOCTPOCHHE HA MJIOCKOCTU. TeXHUUYECKHe
IIPUJIOKEHUS] TEOMETPUYECKUX CBONCTB KPUBBIX.
I'eomeTpuyeckne CBOMCTBA NOBEPXHOCTEH BTOPOTO MOpPSJIKA,
4 | MCChenoBanne ux dopmMbl MeTOOM cedeHui. TexHudeckue 12 10
" | IPUJIOKEHUS TEOMETPUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HUE TeJla OIPAaHUYEHHOIO TOBEPXHOCTSIMH.
[TocTpoenue rpaduKoB dIEMEHTAPHBIX (PYHKIUN ITyTEeM MPeoo-
5. | pa3oBaHMi (MapajuieNbHBIA TEPEHOC, pacTsKeHue (CxaTue), 10 12
OTOOpaKCHHE).
6. | Boluncnenue npenenoB 4MCIOBBIX MOCIEIOBATEILHOCTEH, IMpe- 18 25
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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.

10

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

35

MeTo/1bl UHTEIPUPOBAHNS HEONPEAEIEHHOI0 MHTErpaa.

10

30

10.

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

10

34

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 HAMMEHBIIUX 3HAYeHUH QyHK-
I,

25

12.

BrlunciieHre ABOMHBIX M TPOMHBIX HMHTErpasioB. l'eomerpuue-
ckue, GU3NYEeCKUe MPUIIOKEHUSI JBOMHOTO U TPOMHOTO MHTErpa-
noB. KpuBonuneitnsie. Haxoxaenue ¢QyHKIHH ABYX MEpPEeMEH-
HBIX 110 €€ moJHOMY nuddepeHnmany.

10

34

13.

OcHOBHBIE KJIaCCHl ypaBHEHUM, HUHTETPUPYEMBIX B KBaJIpaTypax:
C pa3aeNgoIUMUCA IePEMEHHBIMH, OJHOPO/IHbIE U JIMHEIHBIE.
Huddepenumanbaple  ypaBHEHHUs, JONYCKAIOLUIUE TOHUKEHUE
nopsiaka. JluneitHele oqHOpOAHbBIE U depeHIaTbHbIe ypaBHe-
Hus. JIuHeliHble HeogHOPOIHBIE AU (epeHIInanbHbIE YPaBHEHUS
C MpaBOM YacCThIO CHENMAIBLHOrO BUaa. MeTo  Bapuanuu npous-
BOJIBHBIX ITOCTOSIHHBIX.

16

14.

Pemenust HopMaabHBIX crucTeM TuddepeHInalIbHbIX ypaBHEHUI
METOJIOM HUCKIIFOYEHUS.

15.

Yucnossle U QyHKUIMOHANIBHBIE pabl. [I[puMeHeHre cTerneHHbIX
PsI0B B MPHUOIMKEHHBIX BBIUMCICHUSAX: BBIYMCICHUE 3HAUEHUH
GyHKIMH, onpee€HHbIX HHTETPaJloB.

12

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 CXOIHMMOCTH
psnoB dypre. Pag @ypre 11t QyHKIMM € JTIOOBIM NEPHOAOM.
VYcnoBre MOTOYEYHON CXOOUMOCTH U CXOIUMOCTH «B CPEIHEM.
[IpumeHenune TpuUroHomerpuueckux psagoB dypee B mpubdIu-
’KCHHBIX BBIYMCIICHUSX.

17.

MuoxectBa. OTHOIIEHHSI. DJIeMEHThl KOMOMHATOPUKH.

N

SN

18.

Bynesa anre6pa u anredpa 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 TeOpUM rpadoB. 4 4

Krnaccuueckoe M CTaTUCTHUYECKOE OINpEAENICHUs BEPOSITHOCTH
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUYECKUE BEPOSTHOCTU. TeopeMbl CIOXKEHHUS BEPOSITHOCTEH
U CIEACTBHS U3 HUX. YCIOBHas BEPOSITHOCTb. Te€OopeMbl yMHO-
JKeHHs1 BeposiTHOcTel. Dopmysia MOJHOM BepoATHOCTH. Cxema
bepnymm. ®opmynsl Jlannaca u [lyaccona.

20.

JuckpeTHble cnydallHble BEJIMYMHBI. 3aKOH paclpeieseHus,
¢yHKMs pacnpezneneHus. YuciaoBble XapaKTepUCTHKU. buno-
MUaJbHbIN 3aKoH. 3akoH Ilyaccona. HempepbiBHbIE cilydailHble
BeJIMYUHBL. OYHKIMS IUIOTHOCTU PACIpPEIEICHUs BEPOATHOCTEN.
YucioBble XapakTEepUCTHKUA. PaBHOMEpHOE, MOKa3aTelbHOE U
HOpMalibHOE pacnupezneneHus. [lonarue o paszmuuHbIX (popmax
3akoHa OojbIux uucen. Teopema bepuymnu Yebbimena. 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 BEJMYMHBI; 2) O
pa3I4YMM B OLIEHKAX MapaMeTpoB; 3) O MPHUHAJICKHOCTH BBIOO-
POK OJHOW TeHepallbHOM COBOKYMHOCTH. CTaTUCTUYECKHE KpU-
TepUu TMpOBepkH rumortes: Kpurepuil I[Iupcona, Kommoroposa,
CrpronenrTa.

22.

Cucrema n1Byx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
pensAUMOHHAs 3aBUCUMOCTH MEXAy BelIndnHaMu. JImHelHasa 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 HenuHelHoM perpeccun. Koppe-
JAUUOHHOE OTHouleHue. OmnpezeneHue napamMeTpoB HEIMHEH-
HBIX YPAaBHEHUHN PETPECCUU METOJIOM HaNMEHBIINX KBaJIPATOB.

23.

Hroro 176 374

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

YyeOHo-MeTonuuecKre pa3paboTku umerorcss B Hayunoit 6ubnuoreke ®I'bOY BO IOxHO-
VYpansckuii 'AY:
1. TumoBble pacyeThl O TeMe «IIEMEHTHl TUHEHHONW U BEKTOPHOU anreOph»: MEeTOAnYe-
CKHM€ yKa3aHWsl ISl CTYJICHTOB OYHOUW W 3a04uHO# (hopm o0yueHust [HampaBienuid 35.03.06 Arpo-
nnxenepus, 13.03.02 DnexkrtposHepretuka U uekTporexHuka, 19.03.02 IlpoxykTel nmuTaHus U3
pacTuTenbHOTO Chipbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH U KOM-
ieKcoB, crnenuaibHocTh 23.05.01 HazemHbIe TpaHCOPTHO-TEXHOJIOTUYECKHE CpeAcTBa] / cocTa-
putenu: Axynud O.E., baxenoBa C.B.; IOxHo-Ypanbckuit 'AY, UHCTUTYT arpowxkeHepuu. —
YensOunck: HOxHO-VY panbckuit I'AY, 2021.-65 c.— Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
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http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. Tumnossle pacyeTsl 0 TeMe «OnpeaenuTen, MaTPHILIbI, CHCTEMbI JIMHEHHBIX YPaBHEHHUH,
BEKTOpHas anreOpa, aHAJIMTUYECKasi TEOMETPUs» [DIEKTPOHHBIA pecypc|: METO. yKa3. sl CTY-
JIEHTOB O4YHOM (opmbl 0OyueHus [Hampasiuenuid: 35.03.06 Arpoumxkenepusi, 13.03.02 Dnexrpo-
SHEpreTuka U eKTpoTexHuka, 19.03.02 [TpoaykThl NUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKUX MallMH M KOMILUIEKCOB, crnennainbHoctu 23.05.01
Hazemubie TpancnopTHo-TexHOorudeckue cpenacrnal / coct. M.H. 3emckona; FOxHo-Ypanbckuit
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., uchp. u gon. — Yensounck: FOxno-Ypansckuiit FAY,
2019. — 27 c. — Pexxum gocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJICHTOB OYHOM W 3a04HOU (popMm oOyueHus [HampaBieHuir 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PACTUTEIBHOIO CHIPBA,
23.03.03 OkcrmmyaTtanys TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIMaJIbHOCTH
23.05.01 Hazemuble TpaHCciOpTHO-TeXHOJOTHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsbunck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTUYeCKUI aHanu3 [DeKTpoHHBIN pecypc]: yueO. mocobue i 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, cnenuansHocts 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTuTyT arpounkeHepun. — YensOuHck:
FOxHo0-Ypansckuit TAY, 2017.-70 c. — Pexxum JIOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. Tumnossle pacyersl o TeMe «BBefeHne B MaTeMaTHYeCKUi aHaIM3 QyHKIMMY OAHOM 1ei-
CTBHUTEJIBHON NEPEMEHHOI» [DNEeKTPOHHBINA pecypc]: METOJ. yKa3. JJsl CTYACHTOB OYHON (hOpMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepusi, 13.03.02 DnexkTposHEpreTHKa U IJIEKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Hasemuble TpaHcnopTHO-
texHosnorunueckue cpeactral / coct. O.E. Axynuu ; FOxuo-Ypansckuit AY, UHCTHTYT arpounke-
Hepuu. — 3-e u3A., ucnp. u aon. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «Auddepenunanbuoe ncuncinenne GyHKIUN OJHON JNecTBU-
TEIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [Ams caMocTosTeNnbHONU paboThl CTYI€HTOB O4YHbIX (akynbreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 10 TeMe «MHTerpagpHOE UCUUCICHHE GYHKINUU OAHOM AeWCTBUTENb-
HOM MEPEMEHHOW» JIJISl CAaMOCTOSTEIbHON paOdOThl CTYACHTOB [ DJNIEKTPOHHBIN pecypc]: METOd. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuit 'AY, UHcTUTYT arponHkeHe-
pun. — YensiOnHCK: FOxHO-Y panbckuit rAY, 2016. - 82 c. — Pexxum JOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsle pacuersl o Teme «JlnddepeHnmanbHoe U MHTETPATbHOE UCUUCIICHUS (QYHK-
UM JIBYX TNEPEMEHHBIX» [DJIEKTPOHHBIM pecypc]: METOJ. yKa3. [/l caMOCTOATENbHON pabOThI
CTYJICHTOB OYHOM U 3a04HOM (opm oOyuenus (HanpasieHus nonaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuanpHOcTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
VYpaneckuit I'AY, Uncruryr arpounxenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2018. —
80 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacdeTsl 10 TeMe «PsIb»y [DIEKTPOHHBIA pecypc]: METOA. YKa3. JUIS CTYACH-
TOB O4HOU Qopmbl 00yueHus [HanpasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnexTposrnHepre-
THKa U AJeKTpoTexHuka, 19.03.02 [IpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrury-
aTalysl TPAHCIIOPTHO-TEXHOJOTMYECKMX MAalllMH M KOMIUIEKCOB, crnennanbHocTH 23.05.01 Hazewm-
HbIE TpaHCIOpTHO-TexHoJornueckue cpenactsa] / coct.: O.E. Akynuu, C.A. Ckpumnka; HOxHO-
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VYpanbckuit ['AY, VMHCTUTYT arpoumHXeHepuu. —3-€¢ u3d., ucrp. u jgon. — Yemsbunck: FOxHo-
VYpaneckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. duddepenunanbubie ypaBHEHHS B IPUKIIAJIHBIX 33/1a4ax [ DIEKTPOHHBIN pecypc]: MeTo/I.
yKa3. JUIsl CTYICHTOB OYHOW (popMbl 00yueHus [HanpaBnenuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Okcrmnyatanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILJIEKCOB, CIEIHaTIbHOCTU
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpenctBa] / coct.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEpUH. — 2-¢ U3/,
ucnp. u jom. — Yemabunck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunogoii pacuet o Teme «Teopust BEpOSITHOCTEW» [ DJIESKTPOHHBIN pecypc]: METO. yKas.
JUIsL CTYACHTOB O4YHOW (opmbl oOyuenus [HampaBieHui: 35.03.06 Arpoumkenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcruryaTanuusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIMH U KOMIUIEKCOB, CHEUUATIbHOCTH
23.05.01 Hasemnble TpaHCHOPTHO-TEXHOJNOTHYecKue cpenctBa] / coct.. O.E. Akynuy,
M.B. ®ununnosa; FOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2-€ U3[., UCIIP. U JOIL. —
YensOunck: OxHO0-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. Tumossie pacueTs 1o Teme «MaTemMaTrHuecKas CTaTUCTHKaY [ DIEKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIs CTYIEHTOB O4HOU (opmbl 0OydeHus [HampasneHuii: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposneprerrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTEIBHOIO
ceIpbsd, 23.03.03 DkcmiyaTausi TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIlIMH U KOMILUIEKCOB, CIEI[Uallb-
Hoctu 23.05.01 Haszemnble TpaHCHOPTHO-TEXHOJIOTHYECKHE cpeiactBa] / coct. M. H. Apxurmona;
HOxno-Ypanbckuit 'AY, UHcTUTYT arpouHkeHepuu. — 4-e u3f., ucnp. u goim. — Yensounck: FOx-
HO-Y paJIbCKUii Ay, 2018.-72 c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckre yka3aHusi 1 KOHTPOJIbHBIC 3a/IaHUS IO MaTEMaTHUKe JUIsl CTYACHTOB 3a04-
HOW (opmbl 00ydeHus [DNeKTpoHHBIN pecypc]: [HampasneHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnexrposHepreTrka U 3nekTporexHuka] / coct.: O.E. Axkynuu [u ap.]; FOxHo-
VYpansckuit 'AY, HWuctuTyT arponskeHepuu. —Yensounck: HOxHo-Ypansckuit I'AY, 2020. -
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. @DoHJ 01IEHOYHBIX CpeacCTB AJid MPOBECACHUS
l'[pOME)KyTO‘lHOﬁ aTTeCTAalluu oﬁyqamumxcn o AMCHUIIJINHE

st ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKH oOy4atomuxcsi TpedoBanusm OI'OC
BO pa3zpabotan (oHA OLIEHOYHBIX CPEJICTB AJS TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOBEICHUS
MMPOMEXKYTOUYHON aTTeCTallMM OOYYAIOIMIMXCS MO AUCHUIUINHE. DOHJI OLEHOYHBIX CPEACTB MpEI-
ctaBieH B [Ipunoxenun.

7. OCHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasi TUTEPaTypa, He00X0AuMAas 1JIsl OCBOCHHS
AU CIHUIIIIMHBI

OcHoBHasl ¥ IONOJIHUTENbHAs yueOHas TuTepatypa umeercs B Hayunoit Oubnnorexe u snek-
TpoHHOH HH(pOopMamoHHO-00pa3oBaTensHOU cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas:

1. bepman I'.H. COopHHK 3a/1a4 IO KypCy MaTeMaTHYeCKOro aHayim3a: yaeOHoe mocooue /
I''H. bepman. — 9-e u3n., crep. — Canxr-IlerepOypr: Jlanp, 2020. — 492 c. — Pexxum nocryma:
https://e.lanbook.com/book/126705

2. bepmant A.®D. KpaTtkuii Kypc MaTeMaTH4eckoro aHaiuza: ydeOHoe mocobue /
A.®. bepmant, U.I'. Apamanosuu. — 16-e¢ uzn. — Cankr-Ilerepoypr: Jlanp, 2021. — 736 c. — Pexxum
nocryma: https://e.lanbook.com/book/167905
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3. EmenbsnoB I'.B. 3amauHuk 1mo Teopuu BEpOSITHOCTEH M MAaTeMaTHYeCKOW CTATHUCTHKE:
yaebnoe mocobue mis By3oB / I.B. EmenssinoB, B.Il. CkutoBuu. —4-e¢ usn., crep. — CaHKT-
[MerepOypr: Jlanp, 2021. — 332 c. — Pexxum nocryna: https://e.lanbook.com/book/169813

4. 3anopoxker I'.1. PykoBOJICTBO K PEIICHHIO 33/1a4 TI0 MaTEMAaTUIECKOMY aHaIH3y : y4ueO-
Hoe mocobue / I'. U. 3anopoxen. — 8- usn., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 464 c. — Pe-
*wuM goctyna: https://e.lanbook.com/book/168361

5. Knerenuk /[.B. COopHHK 3a/1a4 M0 aHAIMTUYECKON TeOMEeTpHuH: yuyeOHOe mocobue s
By30B / JI.B. Knerenuk; Ilon pemaknuerr H.B. EbumoBa. — 17-e u3zn., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 224 ¢. — Pexxum noctyma: https://e.lanbook.com/book/187823

6. KoxyxoB C.®. COOpHUK 3amad IO JAWCKPETHOW MaTeMaTHKe: ydeOHoe mocobue /
C.®. Koxyxos, I1.1. CoBepTkoB. — 2-¢ u31., crep. — Cankt-IlerepOypr: Jlansb, 2022. — 324 c. — Pe-
*uM goctyna: https://e.lanbook.com/book/212675.

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

JlonmostHUTEIbHAS:

1. Epycamumckuit SI.M. JluckperHas marematuka. Teopusi W TNPaKTHKyM: YYeOHHK /
S.M. Epycanumckuii. — Cankrt-IletepOypr: Jlanb, 2022. — 476 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/212897.

2. Jlucnukun B.T. Martemaruka B 3amavax ¢ pemeHusmu: ydyeonoe nocodue / B.T. Jlucuu-
kuH, WU.JI. ConoBeituuk. — 7-e u3z., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 464 c. — Pexxum no-
cryna: https://e.lanbook.com/book/126952

3. Harancon W.II. Kpatkuii kypc Bbiciieil marematuku: yuyebnoe mocodue / W.I1. Hartan-
con. — 10-e m3nm., crep. — Cankr-IlerepOypr: Jlams, 2021. — 736 c¢. — Pexum npocryma:
https://e.lanbook.com/book/167767

4. TlpakTnyeckue 3aHsTUsA 10 anredpe. KoMIuiekcHbIe ynciia, MHOTOWICHBI: Y4e0HOe 1T0Co-
6ue / 10.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'"1. KypGatoBa. — Canxt-IleTepOypr:
Jlanb, 2021. — 192 ¢. — Pexxum pocryma: https://e.lanbook.com/book/168700

5. IMpomkun C.C. MaremaTHka Juis pemieHus pusnyeckux 3anad: yueonoe nocodue / C.C.
[Ipomkun. —  Canxr-IlerepOypr:  Jlamb, 2021. — 384 «c¢. — Pexum gocryna:
https://e.lanbook.com/book/168721

6. CripaBOYHUK 10 MaTeMaTHKe JiIs OakanaBpoB: ydeOHoe mocobue / A.}O. Baosun, H.JIL.
Boponnosa JI.A. 3onkuna, B.M. Myxuna. — Cankr-IlerepOypr: Jlans, 2021. — 80 c. — Pexxum no-
crymna: https://e.lanbook.com/book/168692

7. ®uxtenronsl] [.M. OcHOBBI MaTeMaTUYECKOTO aHamu3a: y4eOHUK 1 By30B / [.M. ®ux-
TeHTOoJbI. — 13-¢ u3m., crep. — Cankt-IlerepOypr: Jlanb, 2022. — Yacts 2: OCHOBBI MaTeMaTHye-
ckoro aHanu3a, 2022. — 464 c. — Pexxum nmocryna: https://e.lanbook.com/book/189424.

8. ®uxrtenromnsi] [.M. OCHOBBI MaTEMaTHYECKOTO aHATN3a: YICOHUK IS BY30B: B 2 4acTsX /
I''M. ®uxtenronsi. — 14-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Hacts 1: OcHOBBI Ma-
TeMaTh4yeckoro ananausa, 2022. — 444 c. — Pexxum goctyma: https://e.lanbook.com/book/184192.

9. HlunaueB B.C. Hauana Beiciieit maremMaTuku: yuyebnoe nocobue / B.C. lllumayes. — 5-e
u3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2021. — 384 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/168509

8. Pecypchbl HHpOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
HCOﬁXOlIPlMLIe AJIA OCBOCHMUSA JUCHUIIJIMHBI

1. EnuHOe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. VYuusepcuterckas oubmmoreka ONLINE http://biblioclub.ru/
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9. MeToanuyecKue YKazaHusd 1J1s1 oﬁy'{ammnxca 110 OCBOCHHMI0 JUCHMUITJIMHbI

VYuebHO-MeToMueckrue pazpaboTku umeroTcs B HaydHoii OmOmuoTexe u 3JIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. TumoBble pacyeTsl O TeMe «IJIEMEHTHI TUHEHHONW U BEKTOPHOU anreOpbh»: METOANYe-
CKHME€ yKa3aHWsl sl CTYJICHTOB OYHOW W 3a04HO# (hopm oOyueHus [HampaBienuid 35.03.06 Arpo-
unxenepus, 13.03.02 Dnekrpo3Hepretuka u vekrporexHuka, 19.03.02 [IpoaykTsl nutanus w3
pacTuTeNnbHOTO ChIpbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOM-
ieKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE CpeACcTBa] / cocTa-
Butenu: Axynud O.E., BaxenoBa C.B.; IOxHo-Ypanbckuii 'AY, UHCTUTYT arpowkeHepuu. —
YensOunck: HOxHO-Y panbckuit I'AY, 2021.-65 c.— Pexum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacyeTsl O TeMe «OnpeaenTuTen, MaTPHIIbI, CHCTEMbI JIMHEHHBIX YPaBHEHHUH,
BEKTOpHas anredpa, aHaTUTHYeCKas TeoMeTpus» [DIEeKTPOHHBIN pecypc]: METOH. yKa3. AJs CTY-
JICHTOB O4YHOM (opmbl oOyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHepreTuka u 3nekrporexHuka, 19.03.02 [IponykTsl NUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIutyatanuus TPaHCIIOPTHO-TEXHOJOTHYECKUX MalIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
HazemHble TpaHcnopTHo-TexHONMorudyeckue cpenctsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, UHCTUTYT arpoMHXEHEpUH. — 3-€ U31., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBINA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJCHTOB OYHOHN U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DnexTposHepreTuka U MeKkTpoTexHuka, 19.03.02 [IpoaykTel nUTaHUST U3 PACTUTEIBHOIO CHIPBA,
23.03.03 DOkcruryaTanuusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, CHELUAIbHOCTH
23.05.01 Hazemnble TpaHcriopTHO-TeXHOJOTHUecKue cpenctial / coct.: O.E. Axynu4 u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensbunck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHainu3 [DIeKTpoHHBIN pecypc]: yueO. mocobue i caMo-
CTOATENbHOW pabOThl CTYIEHTOB OYHOM M 3a04HO (opM 00ydeHHs (HaIlpaBJIC€HUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneuuansHocTts 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
OxHO-Ypansckuii TAY, 2017.-70 c. — Pexxum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKU aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHOM MEpEeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJE€HTOB OYHOM (hOpMbI
ob0yuenus [HampasneHuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 EeKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmyaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Hasemuble TpaHcnopTHO-
texHnonorunueckue cpeactnal / coct. O.E. Axynua ; FOxu0-Ypansckuit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: Oxuno-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «lupdepeHunansnoe ucuncienue GyHKIUN OHOW AeHCTBU-
TEITFHON TIEPEMEHHON M €Tr0 MPUIIOKEHUS» JUIsl CAMOCTOSTEIILHONW PaObOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHOU paboThl CTYI€HTOB OYHBIX (aKkyabTeToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YensOunck: OxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «VHTerpagbHOE UCUHCICHUE (PYHKLIUU OJHOM AeUCTBUTENb-
HOM TMIEPEMEHHOW» JIJISl CAaMOCTOSTEILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOd. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuiit 'AY, UHcTUTYT arponHkeHe-
pun. — UensiOnHck: IOxHo0-Ypansckuit I'Avy, 2016. - 82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
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8. TumnoBsle pacuersl o Teme «luddepeHnnanbHoe U UHTETPATbHOE UCUUCIECHUS (DyHK-
MU JBYX TMEPEMEHHBIX» [DNEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 CaMOCTOSITEIHHOW PabOTHI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpommkeHepuu. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c. — Pexxum moctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl IO TeMe «PsabDy [DIEKTPOHHBIN pecypc]: METOMA. yKa3. Ui CTY/ICH-

TOB O4HOM GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 3eKTpoTexHuka, 19.03.02 I[IpoayKTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcruty-
aTanus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAaIlMH M KOMIUIEKCOB, crienuanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii ['AY, UHCTUTYT arpouH>keHepuu. — 3-¢ u37., uchp. u jaoi. — Yemsounck: HOxHO-
VYpanbckuiit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. Juddepenmnuanbubie ypaBHEHUS B MPUKJIAAHBIX 3aa4ax [DIEeKTPOHHBIN pecypc]|: MeTo.
yKa3. JUIsl CTYICHTOB O4YHOM (popMbl 00yueHus [Hanpapienuii: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUs U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcruryaTanus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, CIEIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METO. yKa3.
UL CTyIEeHTOB O4YHOH (opMmbel oOyuyenus [Hampasnenuii: 35.03.06 Arpoummxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATBLHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepUn. — 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.

12. TunoBsle pacyeTsl o TeMe «MaTeMaTuieckas CTaTUCTHKAY [ DNEeKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYAEHTOB O4HOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHeprerrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nUTaHUSA U3 PaCTUTEIBHOIO
ceipbi, 23.03.03 DkcmtyaTarust TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMITJIEKCOB, CTICIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpourxenepun. — 4-¢ us., ucnp. u gom. — Yensounck: KOx-
HO-Y panbCKuil I'AY, 2018. — 72 ¢. — Pexxum JIOCTYyTIa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckue yKka3aHusi U KOHTPOJIbHBIE 3a/laHUs IO MaTeMaTUKe JUIsl CTYACHTOB 3a04-
HOU (opMbl 00yueHus [DIeKTPOHHBIN pecypc]: [HanpaBieHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepretuka u anekrporexHukal / coct.: O.E. Axymuu [u np.]; FOxno-
VYpaneckuit I'AY, Uncruryr arpounkenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UndopmanuoHHbIe TEXHOJOTHH, HCIO/Ib3yeMble IPH OCYLIECTBJICHHH 00Pa30BaTeIbHOIO
npouecca no JUCHUILINHE, BKJIYAas NepedyeHb MPOrpaMMHOro odecrieyeHusi U UH(Gopmanu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuoreke ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTaBIsAETCA JIOCTYIN K 0a3aM JlaH-
HBIX:

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema ['OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3MPOBAHHAs CIIPAaBOYHAsI CUCTEMA);

- My TestX10.2.

[Tporpammuoe obecrnieucuue: MS Office, Windows.
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11. MaTtepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAasi /Il OCYLeCTBIeHHUA 00pa3oBa-
TeJIbHOI0 NpoLecca N0 ANCHUIINHE

Y4yeOHble ayauTOpPUM JJis1 TPOBeeHHs] 3aHATHH, NMPeIyCMOTPEHHBIX NPOrpPamMMoi,
OCHAIlleHHbIEe 000PY/10BAHNEM U TeXHHUYECKMMU CPeACTBAMH 00y4eHH s

1. YyeOnas ayauropust Aisi HMpOBENEHUS 3aHATUN JIEKIMOHHOTO M CEMHUHApPCKOTO THUIIOB,
IPYNIOBBIX M WHAWBUIYaIbHBIX KOHCYJIBTAlMH, TEKYIIETO0 KOHTPOJI U MPOMEKYTOYHOH arTecTa-
uuu (331).

2. YueOHas ayauTOpHs U IPOBEICHHS 3aHATHI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX W WH/IU-
BUyaJIbHBIX KOHCYJIbTALUN, TEKYLLIET0 KOHTPOJI U IPOMEXYyTouHOM arTrectauuu (340).

3. YueOHas ayauTopus A NPOBEICHUS 3aHATHH JIEKIMOHHOTO M CEMHHApPCKOTO THIIA,
KYypCOBOTO NMPOEKTUPOBAHUS, TPYIIOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOIIS
U IPOMEXKYTOUYHOM aTTectanuu (322).

IHomemeHnus 11 CaMOCTOATEILHON Pad0ThHI 00y4aAKO M XCH

1. YueOnas aynuropus JUisl IPOBEIACHHS 3aHATUN CEMUHAPCKOTO TUIIA, KYPCOBOTO MPOEKTH-
pOBaHUs, TPYIIOBBIX U UHANBUIYATbHBIX KOHCYJIbTAIIMNA, TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
arrectanuu; [TomernieHue i1 caMocTosITeNIbHOM paboThI (149).

IlepeyeHb 000py10BaAHMSA U TEXHHYECKHX CPEICTB 00y4eHH s

[lepeHOCHOW MYJIBTUMEAUNHBIN KOMILIEKC.

MynbTUMEANATIPOEKTOP.

Komnetotep Cuctemusiit 650k; Intel® Pentium®; CPU G630 @ 2.70GHz 2.69 I'Tu, 1,70
I'b O3Y, HDD 320 GB, 6ecnipoBoHoii ceteBoit amantep TL-WN781ND.

Mounutop LG FLATRON w2043S.

[Tpoektop Acer.

DKpaH HACTEHHBIMN.

Mpi111b, K1aBUATypa MPOBOIHEIE.
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IMPUJIOKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MIPOBEACHMS TIPOMEKYTOUYHOH aTTeCTalluN
oOyyJaronuxcs
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COAEPKAHHUE

KomnieTeHIiu 1 uX UHIUKATOPBI, (POPMUPYEMBIE B MPOIIECCE OCBOCHUS TUCIIUTLITUHBI
[Toxazarenu, KpUTEpUHU U IIKaJa OLIEHUBAHUS WHAUKATOPOB TOCTHXKEHUS chopmupo-
BaHHOCTH KOMIIETECHIIAH

TunoBble KOHTPOJIbHBIE 331aHUA U (WJIM) UHBIE MaTEpUajbl, HEOOXOUMBIE I OLICHKU
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSATSILHOCTH, XapaKTEPU3YIOLUX CPOPMHU-
POBAHHOCThH KOMIIETEHIIUH B IPOIECCE OCBOCHUS TUCIUTLINHBI

Mertoanueckue matepualbl, ONpPEesIoniie MpoUeaypbl OICHUBAHUS 3HAHUM, yme-
HUH, HABBIKOB U (WUJIM) ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTD
KOMIIETEHLINI

4.1. OueHouyHbIe CpeICTBA sl IPOBEACHUS TEKYIIET0 KOHTPOJISl YCIIEBaeMOCTH B MPO-
1ecce MPaKTUYECKON MOATOTOBKHU

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHSITHH

4.1.2. OtieHMBaHWE UHIUBUAYAILHOTO 33aHus (THITIOBOTO Pacyera)

4.1.3. OueHuBaHue KOHTPOIBHOUN pabOTHI

4.1.4. TectupoBanue

4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA JJIS MPOBEACHHS MPOMEXKYTOUYHON arTecTa-
002078

4.2.1. 3auer

4.2.2. Dx3ameH
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (hopMuUpyeMble B IIpoLiecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CnocoGeH pemath TUIIOBBIE 3aJjaul IPOGECCUOHATIBHON JESTEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MAaTUYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM UH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX 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 OOyyvarormmiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIC TMOHSTHS | yMETh: HCIOJIb30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
KOHBI €CTECTBCHHOHAYYHBIX | U METOJBl MATEMATUKH JIJISl | TEMaTHYCCKUN anmapar | TOJb30BaHUS MaTeMaTude- | CKOM  3aHs-
JUCHUTIINH JJIS PEIICHUST | PeIIeHUs CTaHIAPTHBIX 3a- | JUIsSl PeIICHUs CTAHAAPTHBIX | CKOTO ammapara Jyis peiie- | THH.
CTaHJIAPTHBIX 33J1a4 B COOT- | a4 B COOTBETCTBHUU C | 33Jad B COOTBETCTBUHM C | HUS CTaHJIAPTHBIX 3aj1a4 B | 2. HauBU-

BETCTBUU C HAMPABJICHHO-
CTBIO MPO¢eCcCHOHATHHOU
JesITeNbHOCTH

HaIMpaBIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEINb-
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 y9acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX HCCIEAOBAHNN B TPO(HECCUOHATILHOM A TEbHOCTH

®opmupyemsie 3YH Haumenosanue
OIICHOYHBIX CPEJICTB
s
Koxa 1 HauMeHoOBaHHUE WH- - = =
JUKaTopa JOCTHXKCHUS % g g C%r
KOMIIETEHIUN 3HAHUA YMCHHUS HaBBIKH > § ;‘ §
& E =
&, [a5]
=
N-1lomk-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- TaJIBHBIX UCCIIEIOBAHUAX 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 OLEHUBAHUS UHIMKATOPOB JA0CTUKEHUS KOMIIETEeHIIN I

N -1omk-1 Ucionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIMIUIAH ISl PEIICHHS CTaHIaPTHBIX 33/1a4 B COOTBETCTBUU C HANPABIEHHOCTHIO
npodeccroHaNbHOM e TENbHOCTH

ITokazaTenu oleHuU-

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

BaHus (Gopmupye-
Mble 3YH)

HenocraTounslil ypoBeHb

JlocTatouHsIil YpOBEHB

Cpennuii ypoBeHb

BeIcoknii ypoBeHb

b1.0.09-3.1

OO0yuaromuiicst He 3HaeT OC-
HOBHEIE ITOHATHS X METOIBI
MaTeMaTUuKu IJIsd peHIeHI/IH

CTaHJapPTHBIX 33/1a4 B COOT-
BETCTBUU C HAIPABJICHHO-

OOyuaromuiics crabo 3HaeT
OCHOBHBIE 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 OHCHHUBAaHUSA PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHHMIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBIO TPO(hEeCCUOHATTEHOU
JeSATEIbHOCTH

HOCTBIO MPOQECCHOHATBHON
JESATSIbHOCTH

CTaHJapTHBIX 337124 B COOT-

BETCTBUU C HAIIPABJICHHOCTBIO

npodeCCHOHATBLHOM J1esTelNb-
HOCTH

B COOTBETCTBUU C HaIpaBJIcH-
HOCTBIO NMPOQecCuOHAIBHON
NEeSATEIbHOCTH

b1.0.09-VY.1

OOyyaromuiicst He yMeeT uc-
H0JIb30BaTh MaTeMaTHIECKUH
arrapar ajd peucHusa CTaH-
TAapTHBIX 3a]a4 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodecCHOHaIbHOM Jes-
TEJIBHOCTH

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

OOyuarommiicsi 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/la4 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 COOTBETCTBHUH C
HAIPaBIEHHOCTHIO MPOdeccH-
OHAJILHOU NEITEILHOCTU

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

N-1omk-s YUacTByeT B SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUSX MO UCIIBITAHUIO CEIbCKOX035IMCTBEHHON TEXHUKU

ITokazaTenu oreHn-
BaHus (Popmupye-
Mbie 3YH)

Kpurepuu u mkasa olleHUBaHUs Pe3yJbTaTOB 00YUYEHMs 10 JUCHUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

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

OO6yyaromumiics c1abo 3HaeT
dbyHIaMEHTATBHBIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMBIC
JUTSL y4acTHs B 9KCIIEPHMEH-
TaJIbHBIX HCCJICIOBAHUSAX 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 OHCHHUBAaHUSA PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHHMIIIIMHE

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 MATEMAaTHUYECKU I
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 rnpume-
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-
35MCTBEHHON 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 IT0 MCITBITAHHIO

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 UCIIBITAHUIO CCJIb-
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 32JaHNS U (MJIH) HHbIe MATEePHAJIbI, HE00X0AMMBbIE /1JI51 OLIEHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH, XapaKTepu3yrmmx chpopmMupo-
BAHHOCTh KOMIIETEHIIHI B Npolecce 0CBOCHUS JUCIHIIMHBI

TumoBsle KOHTPOJIBHBIE 33/1aHUS U MaTEPUAIIbI, HEOOXOJUMBIE JIUIsl OLCHKH 3HAHUW, YMEHHH
U HaBBIKOB, COJiepKaTcs B y4eOHO-METOAMUECKUX Pa3paboTKaX, IPUBEACHHBIX HUXKE.

1. TumoBble pacyeTsl O TeMe «IJIEMEHTHI TUHEHHONW U BEKTOPHOU anreOph»: METOANYC-
CKHME€ yKa3aHWsl sl CTYJICHTOB OYHOM W 3a04HO# (hopm oOyueHus [HampaBieHnuid 35.03.06 Arpo-
unxenepus, 13.03.02 Dnekrposnepreruka u anekrporexHuka, 19.03.02 IlpoaykTel nuTaHus u3
pacTuTeNbHOTO ChIpbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOM-
ieKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKHE CpeAcTBa] / cocTa-
Butenu: Axynud O.E., baxenoBa C.B.; IOxno-Ypanbckuit 'AY, UHCTUTYT arpowxkeHepuu. —
YensOunck: HOxHO-Y panbckuit I'AY, 2021.—-65 c.— Pexum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacdeTsl o TeMe «OnpeaeTuTeN, MaTPHUIIBI, CHCTEMBbI JTMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYECKas TeOMETpHs» [DIEKTPOHHBIM pecypc]: MeToA. ykas. Ul CTY-
JICHTOB O4YHOU (opmbl 0OyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHepreTuka u 3nekrporexHuka, 19.03.02 ITpoaykTel NUTaHUS U3 PACTUTENBLHOIO Chipbs, 23.03.03
OKcIutyatanus TPaHCIOPTHO-TEXHOJOTHYECKUX MAlIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
Haszemnble TpaHcnopTHo-TexHosorndeckue cpenacrsal / coct. M.H. 3emckoBa; FOxHO-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U31., Ucrp. U gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsiAKa [DIEKTPOHHBIA pecypc|: METOIMYECKHUE YKa3aHHs IS
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreThka U ueKkTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUS U3 PACTUTEIBHOIO CHIPBS,
23.03.03 DOkcrutyaTanus TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKH aHanu3 [DIeKTpOHHBIN pecypc]: yuel. mocodue ais camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOl (opM 00ydeHHs (HaIlpaBJICHHS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneumanbrocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKU aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHOM MEpPEeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOM (hOpMbI
oO0yuenus [Hampasnenuii: 35.03.06 Arpounskenepusi, 13.03.02 DnexTposHepreTuka U MEKTPOTEX-
Huka, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, crnennanbHocty 23.05.01 Hasemuble TpaHcnOpTHO-
texHnonorunueckue cpeactral / coct. O.E. Axynua ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «luddepenunansnoe ucuncienue GyHKIUN OTHOW AeHCTBU-
TEITFHON TIEPEMEHHON M €Tr0 MPUIIOKEHUS» JUIsl CAMOCTOSTEIIbHON Pa0bOThI CTY/IEHTOB [ DJIEKTPOH-
HBIH pecypc]: [A7s caMocTosTeNnbHOU paboThl CTYIeHTOB O4YHBIX (akynbreToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHXeHepuun. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumnoBsle pacueTsl 1o TeMe «MHTerpaabHOE UCUYHCICHUE (PYHKLIUU OJHON AEHCTBUTEb-
HOUM TMIEPEMEHHOW» JIJISI CAaMOCTOSTEILHON pabOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypansckuiit 'AY, UHcTUTYT arponHkeHe-
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pun. — YenstOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl 1o Teme «/luddepeHnmanbHoe U UHTETPATLHOS UCUHUCTICHUS (YHK-
MU JIBYX TMEPEMEHHBIX» [DIEKTPOHHBIA 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, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 0 TeMe «PsapD» [DIEKTPOHHBIN pecypc]: METOA. yKas3. Uil CTY/ICH-

TOB OYHOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 I[IpoayKTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcmny-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.. O.E. Akymny, C.A. Ckpunka; FHOxHO-
VYpansckuit 'AY, UHcTuTyT arpounxeHepuu. —3-¢ u3M4., uchp. u jgom. — Yemxsobunck: HOxHo-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. Juddepenmuanbubie ypaBHEHUS B IPUKJIAJIHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. ISl CTYJIEHTOB O4HOM (hopmbl 0OydueHus [Hanpasienuii: 35.03.06 Arpourxkenepusi, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel NMUTaHUsS U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpeacrsa]l / cocr.: O.E. Axynuuy,
C.A. Ckpunka, N.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYJEHTOB OuYHON (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OneKTporHEPreTKa U MeKTpoTexHuka, 19.03.02 IIpoaykTel nuTaHUs U3 PaCTUTEIBLHOTO CHIPHS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arpouHXeHEepUH. — 2-€ U3/, HCIIP. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TunoBsle pacyeTsl o TeMe «MaTemMaTuieckas CTaTUCTUKA» [ DIEeKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIsl CTYAEHTOB O4HOW (opmbl oOyuenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTtposHepreTrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nmuTaHus U3 PaCTUTEIBHOTO
ceipbi, 23.03.03 DkcmtyaTaiusi TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIIHATh-
Hoctu 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJNOTHYeckHe cpeactBal / coct. M. H. Apxumnosa;
IOxnO-Ypansckuit ['AY, Uacturyt arpourxenepun. — 4-¢ us., ucnp. u gom. — Yensounck: FOx-
HO-YpanbCKui TAY, 2018.-72 c. — Pexxum JOCTyTaA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

13. Meroanyeckue yka3aHusi U KOHTPOJIbHBIE 3a/IaHUs IO MaTeMaTUKe JUIsl CTYACHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTPOHHBIN pecypc]: [HanpasieHue noarotoBku 35.03.06 ArpounkeHe-
pus, 13.03.02 DnekrposHepretuka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuit I'AY, Uncruryr arpounkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

4. MeToauveckne MaTepHAJIbl, ONIPeesolue NpoueIypbl OlleHHBAHUS 3HAHUI, yMeHHI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOIIMNX
chopMUPOBAHHOCTH KOMIIETEH U

B nanHOM paszgene METOAMYECKHE MaTepuaibl, ONPEAEISIONINE MPOLEAYypbl OLEHUBaHUS
3HaHWM, YMEHU, HAaBBIKOB U (WJIM) OMbITA JEATEIbHOCTH, MO AUCHUIUIMHE «MareMarukay, mpuBe-
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JIEHBbI IPUMEHUTENIBHO K KaKJIOMY U3 UCIOJIb3YEMbIX BUJOB TEKYILIETO KOHTPOJS yCIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTaluy 00yJarommxcs.

4.1. OueHo4HbIe CpeACcTBA JJIsl MPOBeAeHHs TeKYIero KOHTPOJIsl ycleBaeMoCTH B

nmpouecce HpaKTH‘IeCKOﬁ noAroToOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHATHUU HCIIOJNB3YETCS Ul OIICHKH KayecTBa OCBOCHHS 00ydaro-
IIAMCSI OCHOBHO# MpodecCHOHaIbHON 00pa30BaTe/IbHON MPOrpaMMbI MO OTACIBHBIM BOIPOCaM H
TeMaM JUCIHUIUIMHBL. TeMbl U TUIaHbl 3aHITHHA (CM. MeToApa3paboTKu II. 3) 3apaHee COOOIIAITCs
oOyuarorumcsi. OTBET OLEHUBACTCS OLCHKON «OTJIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHLHOY» WU
CHCYHOOBJICTBOPUTCIBHO.

O1neHOYHBIE Cpe/ICTBA

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

KO,Z[ 1 HAMMCHOBAHUC

Ne | Xogumble mJisi OIICHKW 3HAHWH, YMEHWH, HaBBIKOB M (MJIM) ONBITA | HMHJIMKATOpa KOMIIe-
JESTENIbHOCTH, XapaKTepU3YIOUMX CPOPMUPOBAHHOCTH KOMIIETEH- TCHIINHU
IIUH B IIPOIIECCE OCBOCHUS JUCIUILTAHBI

1. | 1. Boruucnuth 00bEM TPEyroJibHOM MUPAMUIBI C BEPIIMHAMU B TOY- N-1omk-1
kax A, B, C, D u HaiiTu A5uHy BBICOTHI, ONYIIEHHOM U3 BepiiuHbl D | Mcnonb3yer ocCHOBHBIE
na rpanb ABC, ecim A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI ECTECTBEHHO-
2. HampspkeHre Ha KJIEMMax JICKTPUYCCKOW MM, PAaBHOE TEPBO- | HAYYHBIX JUCIUTLINH
HAYaJbHO HYJIO, PABHOMEPHO BO3pPACTaeT; OJHOBPEMEHHO B IIETh JUISL pEILICHUs CTaH-
BBOJIMTCSI COIPOTHBIICHUE, MPOIMOPIIMOHAIBEHOE KBAApaTy BPEMEHH | JapTHBIX 3a7a49 B COOT-
¢ kod(ddunuentom mpomnopruoHaibHocTd 1 OM/mMuH. IlepBona- BETCTBHH C HaIlpaB-
yanbpHOE cornpotuBieHue nenu 4 Om. B kakoit MOMEHT BpeMEHH TOK | JIEHHOCTBIO ITpodeccu-
B IIETIH HAUOOIBIINIA? OHAJILHOU JEATEIIbHO-

CTH
2. | 1. B )XMBOTHOBOIYECKOM KOMILJIEKCE JJIsI KPYITHOT'O POraToro CKoTa WNI-1omk-s

IIpU pazjiayv KOpMOB padoTaroT J1Ba TpaHcnoprepa. [Ipeanonoxum,
YTO BEPOSTHOCTh 0€30TKa3HOW paboThl B T€UEHUE 3UMHUX MECALEB
Kaxoro u3 Hux pasHa (0,9. TpancmopTepsl paboTaroT Mpu mojaaue
AJIEKTPO’HEPIUH He3aBUCUMO. HaliTh BEpOATHOCTH TOTO, YTO B TE-
YeHHe 3MMHEro BpeMeHu OynyT padoTarb: 1) XOTst ObI OJJUH TpaHC-
nopTep; 2) TOJIBKO OAMH TPAHCIIOPTED.

2. CpenHsisi ypokalfHOCTh TIIEHUIIB! (B IIeHTHEpax ¢ | rexrapa) B
X03s1icTBE 007acTH SBJISETCS HOPMAIBHO pacHpeiesieHHON ciy-
YalHOW BEJIMYMHOM CO CPEJHWMM 3HAYEHUEM 23 Il U JUCHEepCHer
1,21 1. KakoBa BepOSTHOCTH TOTO, YTO Ha 3 CIy4ailHBIM 00pa3oM
OTOOpaHHBIX yyacTKax ypokailHocTh Oyner He MeHee 25 11? Cocra-
BUTH (DYHKITUIO TUIOTHOCTH.

VYyacTByeT B 3KCIIEpU-
MEHTaJIbHBIX UCCIEIO0-
BaHHUAX 110 HCIIBITAHHIO
CENbCKOXO031ICTBEHHOM
TEXHUKHA

Kputepun onenuBanusi oTBeTa (Ta0l.) JOBOASATCS 0 CBEACHHS OOYYAIOIIMXCS B Hayalle 3a-
Hatuid. O1ieHKa 00BSBIIETCS 00yUarOIIEeMyCsi HETIOCPEACTBEHHO TIOCIIe OTBETA.

IIkaJua Kpurtepun onennBanus
Ouenka 5 - 00yJaronuics MOJTHO YCBOWII yUeOHBIN MaTepua;
(oTHMuHO) - IPOSIBIIIET HABBIKM aHalM3a, 0000IEHHs, KPUTHUECKOTO OCMBICIIe-

TEMATUUYECKUX METOJIOB;

HHUA 1 BOCHPUATUA I/IH(I)OpMaI_[I/II/I, HaBbBIKU IPUMCHCHHA OCHOBHBIX Ma-

- Marepuaj WU3JI05KE€H IPaMOTHO, B ONPEIEICHHON JIOTMYECKOM TMociie-
JIOBATEIBHOCTHU, TOUHO MCIIOJIb3YETCSs] TEPMUHOJIOTHS;
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HIxana

Kpurepun oueHuBanus

- II0Ka3aHO YMEHHME WIIHOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHHSI KOH-
KPETHBIMHU ITPUMEpPaMHU, IPUMEHATh UX B HOBOM CUTYAllHUH;

- IPOJEMOHCTPUPOBAHO YMEHHE PEIaTh IPUKIIAIHbIE 3a1a4H;

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

- MOTYT OBITH JIOIYIIEHBI O/IHA-IBE HETOYHOCTU IIPU OCBEIIEHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Ouenka 4
(xopor10)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha OLEHKY «5», HO IIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH y4€OHOIrO Marepuaja JOIMYyIIeHbl HeOOJbIINe MpoOebl,
HE MCKa3UBILIUE COIEP)KAHUE OTBETA;

- B PELLIEHUU MPUKIATHBIX 33]1a4 JOMYIIEeHbl He3HAUYNTEIbHbIE HETOYHO-
CTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HEIOJIHO WJIM HEIOCIIEeI0BATENIbHO PACKPBITO COJIEpKaHUE MaTepHualla,
HO IIOKa3aHO o0llee MOHMMAaHUE BOIPOCA U IPOJEMOHCTPUPOBAHbI
YMEHUS, JOCTATOUHbIE /IJIs1 1aIbHEHIIIEr0 YCBOGHUS MaTepuana;

- IMEJINCH 3aTPYAHEHUS WIN JIOMYIIEHB! OIIMOKH B OTIPEIEICHUH TIOHS-
THUI, UCIOJIb30BAaHUM TEPMUHOJIOTUH, B IMPUMEHEHUU MaTeMaTHYECKUX
METOJIOB PEIIECHUs MPUKIAIHBIX 3a]a4, UCIIPABICHHbIE I10CIE HECKOJIb-
KHMX HaBOJAIINUX BOIPOCOB;

- IpY HETOJIHOM 3HaHUM TEOPETUYECKOr0 Marepualia BbISBIIEHA HEN0-
cTaTto4yHas c(OPMUPOBAHHOCTh YMEHUH M HABBIKOB, OOy4aroIIMiicsi He
MOJKET IEPEHOCUTDH 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYAIUH.

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

- HE PacCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTo Marepuaia;

- oOHapy)X€HO HE3HaHWE WM HEeMOHUMaHue OoJblled Wiu HauOolee
BaXHOW 4acTH yuyeOHOIro Marepuana;

- OJONIYIICHBI OLIMOKHU B OMpCaACIICHUN HOHS[TI/II\/'I, pru HCIOJIb30BaHNU
TCPMUHOJIOTHH, B IMIPUMCHCHUHN MAaTCMAaTU4YCCKHUX MCTOAOB IpHU PCUIC-
HUUW TPUKIAJHBIX 337a4, KOTOPbIE HE MCIIPABJICHBI MOCIE HECKOIbKUX
HaBOJAIIMX BOIIPOCOB.

4.1.2. OnieHMBaHUE HHIUBUYaTHFHOTO 3a/I1aHUS (THIIOBOTO pacyeTa)

WupuBuayanbHOe 3aqaHue (anee THIOBOW pPacdeT) HCIONB3YeTCs IS OLEHKH KadecTBa
OCBOEGHHS OOydaroUIMMCsS OCHOBHOW MHpoQecCHOHAIbHOM 00pa3oBaTeNbHONM MpPOrpamMMbl 1O OT-
JEeTbHBIM TeMaM JUCUUIUIMHEL. BapuaHT 3a1aHus AJist KaXKI0TO0 00YJaIoerocs ONpeaesieTcs B Co-
OTBETCTBHHU C TMOPSIKOBBIM HOMEPOM B KypHasie Tpynnbl. CojepkaHue 3aJJaHUi TUIIOBBIX pacde-
TOB IPUBOJUTCS B MeTOAUYECKUX YKazaHUsIX (1. 3 ®OC).

OneHoYHBIE CpeCTBA

TumnoBele KOHTPOJIbHBIE 3aJaHU U (UJIM) WHBIE MaTepuaibl, HEOO-
Ne | Xogumble A OLIEHKM 3HAHUM, YMEHUMN, HAaBBIKOB M (WMJIM) OIBITA
NeSITeIbHOCTH, XapaKTEepU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH-
1[I B MPOIECCE OCBOCHUS JUCIUILTNHBI

KO,I[ 1 HAaMMCHOBAHHC
HWHAUWKaTOpa KOMIIC-
TCHIIUHU

1. Manwl Tpu cunel F1, F2, F3, npunoxennsie B Touke A. Ompe-
JIETUTh BEIMYUHY ¥ HAMPaBJISIONINE KOCUHYCHl MOMEHTA paBHOJEH-
CTBYIOILIEH 3TUX CHJI OTHOCUTEIBHO TOYKM B, ecnu F = {3; 1 2},
F,={-4-2-5}, F;={511}, A-8-4,-2), B(-6,-2,—4).

2. CornacHo 3akOoHYy HpIOTOHA, CKOPOCTH OXJIAKICHHUS Tella Mpo-

U-lonk-1
Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAyYHBIX AUCLUILIINH
AJI pCUICHUA CTaH-
JApTHBIX 3a]1a4 B COOT-
BCTCTBUU C HAIlpaB-
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHU M (WJIM) WHBIE MaTepUabl, 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

MOPIMOHANIFHA PA3HOCTH TEMIIEPATyp Tela U OKPYKAIOIICH CPEIibl.
H3BecTHO, uTO B TeueHne 20 MUH. TEJIO OXJIAXKHACTCA OT 100° o
60°. Uepes cKOIBKO BPEMEHH ¢ MOMEHTA HA4ana OXJIAKICHHS TeM-
neparypa Tejia MOHU3UTCS 10 300, €CJIM TeMIIepaTypa OKpY>KaroIiei
CpeJibl COCTABJISIET 207

JICHHOCTBIO TIpodeccu-
OHAJILHOM JICSITENIbHO-
CTH

1. XKupHocTb MosOKa B x03sicTBax obsactu (%) ecTh HOpMAIBbHO
pacipeneneHHas ciaydaiiHas BeJInunHa X ¢ MAaTEMaTHYECKUM OXKH-
naHueM, paBHbIM 3,2%, U CpeIHEKBAaIPATUYECKUM OTKJIOHEHHUEM,
paBubIM 0,15%. Haiitu ¢pyHKIUIO IUIOTHOCTU. BRIUUCINTE BEpOAT-
HOCTb TOTO, 4TO B 2 U3 4 Hayaady B3SATHIX MPoOax KUPHOCTh MOJIO-
ka Oyzaer He Mmenee 3%.

2. I3amepeH xapakTepHbI pazMep X nerajneid, o0padaTbiBaeMbIX Ha
HEKOTOpoM cTaHke. 3amepeno 80 aeraneid. [laHHbIe 3aMepoOB MpH-
BEJICHBI B Ta0II.

3,86 {406 (3,67 |397 [3,76 |3,61 |396 |4,04 |3,84
3,94 (3,98 (357 |3,87 |407 399 |369 |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
4,33 {382 (4,03 |362 |3,93|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 |4,15 |4,20 {414 |4,22 |359 |4,25
4,24 1430 (3,62 |365 |4,72 (3,98 |3,88 |3,95

O06paboTatrh pe3ynbTaThl 3TOTO OMbITA [0 CIETYIOLEMY IUIAHY:

1. [TocTpouM CTaTUCTHUECKOE paCIpeIeIeHUE BEIOOPKHU.

2. BbruuciauM OLlEHKM MaTeMaTH4eCKOrO OKUJaHUS U TUCIIEPCHH.
3. IlocTtpouM rucTOrpaMMy OTHOCUTENIBHBIX YacTOT, YCTAaHOBUB
CTaTUCTHUYECKUI (3MIUPUYECKUI) 3aKOH paclpelesieHuss U 3aru-
meM ero GyHKIUI MIOTHOCTU. C MOMOIIBIO KPUTEPHS xz (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COIVIACHU SMIIMPHYECKOI0 3aKOHA pac-
MIpEAENICHNs CIIy4ailHOM BETUYUHBI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npezeneHus (3akoHoM ["aycca), crienarp BBIBOI.

4. TlocTponUTh KpPUBYIO HOPMAJIBHOI'O DPACHPECICHUS, NPUHAB 3a
napamMeTpbl KpUBOW HaWJICHHBIC OLICHKH MaTEMaTUYECKOIO OKHUa-
HUS U JUCIIEPCHH.

5. BplunCIUTh JOBEPUTENBHBIA HMHTEpBal M1 MAaTEMAaTHYECKOrO
0’KMJIAaHHS M TUCTIEPCUMN.

N-lonk-s
VYyacTByeT B 3KCIIEpU-
MEHTaIBLHBIX UCCIIEIO-
BAHMSX IO UCIBITAaHHUIO
CEJIbCKOXO03SUCTBEHHOU

TEXHUKHU

BwWN R

HpI/I HN3YUCHUHN TUCHUIIIIUNHBI «MaremaTHuKay BBIITOJTHSIIOTCS CJICOAYIOIIUEC TUIIOBBIC PACYCThI:

Amnanutuueckas reometpus (9-7 3agaHuil).

6 3amaHuin).

. Onpenenurenu. Matpuibl. CUCTEMBI JIMHEHHBIX alreOpandeckux ypaBHeHUl (4-6 3amanuit).
. Bexropnas anrebpa (3-4 3ananmus).

. BBenenune B mMaremaTWyeckuil aHanu3 (PYHKIIMH OJIHOW JCHCTBUTENBHOW TepeMeHHOU (4-

39




5. uddepennmanpsHoe ucurcaeHne GyHKIUN OTHON EeHCTBUTENBHOM EPEMEHHOM U €ro mpH-
noxenus (6-8 3amanmii).

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHuplii uHTErpai (4-6 3agaHuii).

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

WuTerpanpHoe ucurciaeHne GyHKIUU IBYX IEpEMEHHBIX (3-4 3ananus).

10. Psiuer (6-10 3amanuit).

11. JInddepennuansabie ypaBHeHus (5-8 3amanuii)

12. Teopus BeposiTHOCTEH (6-8 3amaHuiN).

13. MaremaTuveckasi cTaTUCTHKA (2 3a1aHusl).

©ooNo

Pabota BeImomnHseTcs B oTAenbHOM TeTpaau (12-18 1McToB) B KIIETOUKY.
TpeboBaHus TP BBINOJIHEHUU TUIIOBOI'O pacyeTa:
— YCIIOBHME KaXJOW 3a/lauM BKJIEUBAETCS B TETPajb B I€YaTHOM BHUJE WIIM MUULIETCS OT PyKH pas-
OOpUYUBBIM IIOYEPKOM;
— TMPHUBOJUTCS TOJHOE U 0OOCHOBAHHOE PEIIeHHE C HEOOXOAUMBIMHU TOSICHEHUSIMHU, BEIYUCIICHH-
SIMU U PacUETaMU;
— TIOCJIe pellIeHUs 3alMChIBAETCS OTBET;
— TpaduyecKue MOCTPOSHUS BBITOJIHAIOTCS KapaHIallioM;
— TEKCT pelIeHUs BCEX 3aJay J0JKEH ObITh B IUCbMEHHOM BUJIE;
— JUISI OTMETOK M 3aMEeYaHUil MPeToaaBaTelis JOJDKHBI ObITh OCTaBIIeHBI MO (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IIpernojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBEp-
Ky TOJIBKO B TOM Clly4ae, eClld yIOBJIEeTBOpsieT TpeboBaHUAM K oopmieHuto. PaboTa Haj ommOka-
MU BBINOJHSIETCS B 3TOM € TETpaau U CAAETCS AJI1 HOBTOPHOU IPOBEPKHU.
IIpenonaBaTens MOXKET HA3HAYUTH 110 CBOEMY YCMOTPEHHIO 3aIUTy THIIOBOIO pacyera, Bbl-
MOJIHEHHOTO 00YyYaromMCs.
ConeprkaHue THIIOBOTO pacyeTa U KpUTEpPUU OLEHKH OTBeTa (Tal.) TOBOAATCA /10 CBEACHUS
oOyuarolerocsi coriacHo rpauKy BHINOJIHEHHS B Hayaie ceMecTpa. TUIIOBOM pacueT OlleHUBAETCA
MIPEero/IaBaTesIeM OLICHKOHN «3a4TE€HO», «HE 3aYTEHO» U pe3ybTaT OOBABISECTCS HA 3aHATHH.

IlIxkana Kpurtepun onenuBanus

OneHka «3auTeHo» - paboTa BBINIOJHEHA OJTHOCTbIO;

- YMEHHE JIOTUYHO U IPaMOTHO IIPUMEHATH MaTEMaTUYECKHE METO/bI
IIPU PELIECHNN NTPEAJIOKEHHBIX 3a/1a4,;

- yMeHHe O0OOCHOBBIBAaTh BBIOOpP METOJAA PEILIEHUs, MOKa3bIBAET 3HA-
HUE€ OCHOBHBIX MAaTE€MaTHYECKHX MOHATHM IPU OTBETE HA BOIPOCHI
npernoJiaBaTessi, Coco0eH UCIPABIATh OMIMOKH MOCIE AONOTHUTEb-
HBIX BOIIPOCOB.

OlLieHKa «HE 3a4TEHO» - paboTa BBINIOJIHEHA HE B MOJIHOM 00BEME;

- OTCYTCTBHE HEOOXOUMBIX TEOPETUUECKUX 3HAHMIA,

- IOMYIIEHBI TPYyObIe OMIMOKY B MPUMEHEHHH aJITOPUTMOB MaTEMAaTH-
YECKUX METOJOB PEUICHUS 3a1a4.

4.1.3. OueHnBaHue KOHTPOJIBbHOM paboThI

KonTtponbHast pabora mpeaycMoTpeHa ajis 3a04Hoil (hopmbl 00ydyenus. KonrponbHas pabota
BBITIOJTHSIETCS JUTsI OIICHKH Ka4eCTBa OCBOCHHS 00YJaroIUMCs OCHOBHOM MPpodecCHOoHAIBHOM 00pa-
30BaTeIbHON MPOrpaMMbI IO OTJENbHBIM T€MaM JWCHUILIMHBL. B Hadane ceccuu oOydaromemycs
BBIIAIOTCS 33JaHUsI KOHTPOJIbHOM paboThl, KOTOPYIO HEOOXOAWMO BBIMOJIHHUTH K CIENyIOIIEN cec-
cuM. BapuaHTbl MHAMBHIYalTbHBIX 33JaHUN MPEICTAaBICHBI B y4eOHO-METOINYECKON pa3padoTKe:
Metoanueckue yKka3aHusl 1 KOHTPOJIbHBIE 3aJJaHUs [0 MaTEMaTUKe Ui CTYACHTOB 3a04YHOM (OpMBI
o0y4eHus [ DJAeKTpOHHBIN pecypc]: [HanmpaBiaeHue noarotoku 35.03.06 Arpourkenepus, 13.03.02
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DneKTpodHEepreTrKa U MekTporexHuka] / coct.. O.E. Axymuu [u np.]; FOxHo-Ypanbckuii [AY,
HNucturyr arpomnxeHepun. — Yensouuck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

O11eHOYHBIE CpEACTBa

TunoBble KOHTPOJBHBIC 3a/1aHUs U (WJIU) WHBIC MaTepHalIbl, HEOO-

Ko n nHaumenoBaunue

Ne | xomumeble Ui OIICHKHM 3HAHWH, YMEHHW, HaBBIKOB M (WJIM) OIBITA | WHAMKATOpPA KOMIIE-
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHIMU
111 B Ipo1iecce OCBOCHUS AUCHUIIMHBI

1. | 1. Hauel koopauHaThl BepiuH TtpeyroibHuka ABC: A (3; 2), N-lonk-1
B (6;6), C (7; 4). Haiitu: 1) mmuny croponsl AB; 2) ypaBhenwust | Vcrmonb3yeT OCHOBHBIE
cropod AB u BC u ux yrnoBele Ko3ppHUIMEHTH; 3) BHYTPEHHUN | 3aKOHBI €CTECTBEHHO-
yroi B B pagmaHax ¢ TOYHOCTBIO JIO JBYX 3HAKOB; 4) ypaBHEHHE | Hay4yHbIX JUCLMILUIMH
BeIcOTHI CD 1 e€ mmny; 5) ypaBHeHne menuansl AE ¥ KOOpAMHATHL | JUIS pEILICHHsI CTaH-
touku K nepeceuenust 3Toil Meauansl ¢ Beicotoit CD; 6) ypaBHeHHe | 1apTHBIX 3a/1a4 B COOT-
npsiMoi, npoxozsmel yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh ueprex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BpuHCIUTh TUIOMAAL (PUTYPHI, OTPAHUYCHHYIO 33/laHHBIMHU JIU- | OHAJIBHOH JESTEITHHO-
musvi: Y = 2X2 +6X—3 1y =—x? + x+5. ¢

2. | 1. Texuuueckoe YCTPOHCTBO COJIEPKUT TpU HE3aBUCHUMO paboTaro- NI-lonk-s

OIMX d3JeMEeHTa. BeposSITHOCTH OTKa3za 3TUX 3JIEMEHTOB COOTBET-
ctBeHHO paBHbI 0,05; 0,07 u 0,09. HailiTu BEepoATHOCTh TOTO, YTO
TEXHHYECKOE YCTPOMCTBO HE cpaboOTaeT, €CIIM JJIsl ATOTO JOCTATOY-
HO, YTOOBI 0TKa3aj1 XOTs ObI OAUH 3JICMEHT.

2. JlnameTpsl TUCKOB U3 ONMBITHOW MApPTHUH, YYIACTBYIOIIEH B TEH/IE-
pe Ha MOCTaBKU MPOAYKIHMH JIsi COOPOYHOTO 3aBOJA, pacmpesaerne-
HBbI TI0 HOPMAJTBHOMY 3aKOHY. M3BECTHO MaTeMaTHYecKOe OXKHa-
HUe (cTaHzapT) AuaMeTpa a =59 MM U cpelHee KBaJpaTH4yecKoe
OTKJIOHEHHE 6 = 5 MM. HaliTu BeposiTHOCTH TOTO, UTO

a) IUaMeTp MPOU3BOJBHO B3SATOM JHeTanu Oyaer Oomnbine 45 MM U
MeHbIIEe 52 MM;

0) 1raMeTp MPOM3BOJIBHO B3SATOM JE€TAIH OTIMYAETCS OT CTaHIapTa
He OOJIbIIE YeM Ha 3 MM.

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

KOHTpOJ'II)Haﬂ pa60Ta OIICHUBACTCA NPCIOJaBaTCIEM OILICHKOM BadYTCHO», «HEC 3a4TCHOM».

Kputepuu onieHnBaHus MpeacTaBleHbl B Tabmaule. Pe3ynbrar KOHTPOIBbHON paboThl BBICTABISETCS
B TaJIOH peleH3uu. B ciaydyae BbICTaBIEHUS OIEHKU «HE 3a4TE€HO» OoOydaromuiics 00si3aH B KpaT-
Yalliii CPOK HUCIPABUTh BCE OTMEUEHHBIEC IMPENOAABATEIIEM HEIOCTAaTKU U CJIaTh KOHTPOJIbHYIO
paboTy Ha TOBTOPHYIO MTPOBEPKY.

Ixana

Kpurtepun onenuBanuns

OreHKa «3a4TeHO»

- paboTa BBITIOJIHEHA TIOJTHOCTHIO;

- YMEHHUE JIOTUYHO W TPAMOTHO MPHUMEHSITh MAaTEMAaTHYECKUE METOJIbI
TP PEIICHUH TIPEJIOKEHHBIX 3a/1a4;

- B pEIICHUU HET MaTeMaTHYECKUX OIMMOOK (BO3MOKHA OJ[HA-IBE He-
TOYHOCTH, OIMUCKA, HE SBJISIONIAACS CICACTBUEM HE3HAHUS UJIA HEMO-
HUMaHUs y4eOHOTO MaTepuana).

OrneHKa «He 3a4TEHO)

- pa60Ta BBITIOJIHCHA HE B ITIOJIHOM O6’beMC;

- JOIIYIICHBI CYIICCTBCHHBLIC OH_II/I6KI/I, IMOKAa3bIBAKOIHE, YTO CTYACHT
HE BJIaACCT H€O6XO,Z[I/IMBIMI/I TCOPCTUUCCKHUMHU 3HAHUAMU
- HC YMECT MPUMCEHATh MAaTCMAaTHYCCKUC MCTOAbI B PCIICHUHU 3aa4.

41


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

4.1.4. TectupoBanue

TecTupoBaHue HCHONB3yeTCsl AL OLEHKH KauecTBa OCBOCHUS OOydaroIMMCs OCHOBHOM
npodeccHOHAIBLHONM 00pa30BaTeIbHOM MPOrpaMMBbl IO OTIEIBHBIM TEMaM MM pa3jeiaM JUCLU-
wmHel. TecT mpeacTaBisieT coO0H KOMIUIEKC CTaHAApPTU3MPOBAHHBIX 3aJaHUN, IMO3BOJSIONIMN
YIPOCTUTh MPOLEAYPY U3MEpPEHMs 3HaHUM U yMmeHuil oOydarouiuxcs. OOydaromuMcs BbIAAIOTCA
TECTOBBIC 3a/1aHUs C (HOPMYITHPOBKON BOIPOCOB M MPEATIOKEHUEM BHIOPATh OJIUH MPABUIIBHBIA OT-
BET U3 HECKOJIBKMX BaAPUAHTOB OTBETOB.

O1eHOYHBIE Cpe/ICTBA

TunoBble KOHTPOJbHBIC 3a/laHus U (MJIM) UHbIE MaTepHalibl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumeble JuUisi OLICHKM 3HAHUM, YMEHWH, HABBHIKOB U (WUJIM) OMbBITA WHJIMKATOpa KOMIIe-
JEATEeTLHOCTH, XapaKTEPU3YIOINX CHOPMHUPOBAHHOCTh KOMIIETEH- TEHIINHU
IIMH B MPOIECCE OCBOCHUSI TUCIIUILIAHBI
1. 1-A 3 W/1-1onk-1
= Hcnons3yer OCHOBHBIE
1. Matpuna 4 2 ) BBIPOXKIEHA IIPU A PABHOM. .. 3aKOHBI €CTECTBEHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIUTUIAH
1 5 JJIs1 pelIeHns CTaH-

2. Onpenemurens |90 —3 10| pasen 0, ecnn o pases. ..
a)-2;0)0;B)1;r) 2.
3. JIaHBI BEKTODSI a= (5; 4, 2) u 6 = (3; o 7) , TOTJa UX BEK-
TOPHOE IIPOM3BENAEHHE UMEET BUI. ..
a) 261 —41] — 7K ; 6) 157 —4] +14K ;
B) —30i +29] +17k ; r)30i —29j —17K .

4. Hopmanerbiii Bektop miockoctn X+ 2Y +Z—15=0 wumeer

KOOPJWHATHI. ..
a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
3x° +2x -4
5. 3nayeHue npegena , x? 4 5x 1 PaBHO...
a) 0; 6) o; B) 3; 1) 2.
6. 3akOH  JBW)KCHHS  MaTepUAIbHOW  TOYKH  WMEET  BHJ

X(t) = 4t° +-8t +13, rne X(t) xoopamHaTa TOUKH B MOMEHT Bpe-

menn t. Torma yckopeHue TOYKM B MOMEHT BpeMeHH mipu (=2 paB-
HO...

a) 56; 0) 61; B) 35; r) 48.

7. lausl xommuekcusie uncna Z, =5—31 u Z,=4—1i. Torga
22, — 42, pasHo...

a) 6-5i:6) -6-10i:®) —6-2i: 1) 26—10i-

JApPTHBIX 33]a4 B COOT-
BETCTBUU C HAIPaB-
JICHHOCTBIO TIpodeccH-
OHAJIbHOM JICSITENbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | xogumpble a7l OLIGHKU 3HAHWM, YMEHUH, HaBBIKOB M (WJIM) ONBITA | HHIMKATOPA KOMIIE-
JESITebHOCTH, XapaKTEPU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
LIMH B IPOILIECCE OCBOCHUS AMCLMIIINHBI

z
8.0 i fai?
. OnpeneneHHbIil UHTErpai ISII’] xdx PaBeH. ..
T
4
a) —;0) 27;8)0; T) 0.
9 -8
9. Mycts S = jdx j f(X,¥)AdY Torna o6macts D, nromans koto-
7 -10
pOM BBIpAXKaeTCsl JaHHBIM UHTETPAJIOM, UMEET BULI. ..
a) NpPsIMOYI0JIbHHUK, Y KOTOPOI0 BCe CTOPOHBI PABHBI;
0) IpsIMOYTOJIbHUK; B) TPEYTOJIbHUK;
I') OKPY/KHOCTB C PaZILycOM /2 .
10. Jlano nuddepennmansroe ypapuenue Y =X+Yy, Y(0)=1.
Tornma nepBbie TPU YJICHA PA3JIOKEHUSI €r0 PELICHUS B CTENEHHOMN
psil UMEIOT BU ...
2. 2, 6. 2,.3
a) 1+x+x%; 0) -1+x+x°; B) 1+x+x"; 1) L1+x+x"+x°.
2. | 1. Onepauueit Hag MHOXecTBaMU A U B, pe3ynbTaT KOTOPOH Bbljie- N-1omk-5

JICH Ha PUCYHKC, ABJISACTCA. ..
B A

BapuaHTbl OTBETOB:
a)BU A; 6) B\A; ) A\B; r) AnB.
2.B maprum u3 12 nperaneit umeercs 5 OpakoBaHHbIX. Haynmauy
oTtoOpaHbl Tpu netanu. Torma BeposATHOCTh TOTO, YTO CPEAU OTO-
OpaHHBIX JeTajeil HeT OpakOBaHHBIX, PaBHA ...

7 1 7 1
) 4430 3758 125D 3

3. B nepBoii ypHe 1 yepHsblii 1 9 Genbix mapoB. Bo BTopoit ypue 4
OenbIx U 6 yepHbIX mapoB. M3 Haynady B3STOM YpHBI BRIHYJIHU OJUH
map. Torga BepOSATHOCTH TOTO, YTO STOT IIAp OKAXKETCS OENbIM,
paBHa...

a) 0,25;6) 0,13; B) 0,7; r) 0,65.
4. OyHKIMS pacupeieleHus BEPOSITHOCTEN TUCKPETHOM ClTydaitHOM

(0, =x<0,
0,3, 0<x =1,
0.5, 1<x <6,

BEIIMYMHBI X ©UMEET BH]] 1. * =0, Torna Bepo-

F(x)=1

VYyacTByeT B 3KCIIEpU-
MEHTaJIbHBIX UCCIEIO0-
BaHHUAX 110 HCIBITAHHIO
CENbCKOXO031ICTBEHHOM
TEXHUKHA
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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-
JESITebHOCTH, XapaKTEPU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

staocth P(-1 £ X £3) pasna ...
a) 0,7;6) 0,2; B) 0,3; ) 0,5.
5. HenpepniBHas ciydaiiHas BenuduuHa X 3a/1aHa IJIOTHOCTHIO Pac-
(r-113°
1 —

— 200
npeeIcHIs BEPOSTHOCTEH Fix)= & .Torma
pe P 10-/27 A

MaTeMaTUYECKOE OKHUJIAHUE ATOM HOPMAJIBHO pacupeAcIEeHHON
Cy4yallHOM BEJIMYHMHBI PABHO ...

a) 11; 6) 10; B) 100; T) 200.
6. JluckpeTrHas ciiydaiiHas BeJIM4MHA X 3a7[aHa 3aKOHOM paclipejie-
JICHUSI BEPOSTHOCTEH. 3HAUYCHUS a ¥ D paBHBI ...

X|1 |[3|5]|6
p|101|a|b|03
aya=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 M3BJIE€UEHA BEIOOPKA 00bEMa
n=50:

234
12 [11 10 [ n,

=g

Py

Torma ng paseH...
a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneHo 5 uaMepenuii (6e3 cUCTEMATHYECKUX OIINOO0K) HEKO-
TOpOI1 ciyyaiiHoM BenuuuHbI (B MM): 9, 10, 13, 14, 15. Torna He-
CMEILIEHHAs OLIEHKa MaTEMaTU4YEeCKOr0 0’KUIaHUS PaBHA. ..
a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTrare u3MepeHuii HEKOTOPOH (PU3NMUECKON BEITUYHHBI O/1-
HUM Ipubopom (6€3 cucTeMaTHYecKUX OIKUOO0K) MMOJIY4YEHbI CIeay-
foue pe3ynbrarsl (B MM): 11, 14, 14. Torna HecMelieHHas OLIEHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..
a)13;0)3;B8)6;1) 2.
10. Eciin ocHOBHAs rumore3a UMEET BUJI HD 1 p=06
KypUpYIOIIeH MOXeT ObITh TUTIOTE3A ...

a) Hy: p=006;06) 5. pz06;
B) . p#0,7;n) H: p=<06.

, TO KOH-

ITo pe3ynpTaTam TecTa 00yJAOIIEMYCs BRICTABIIICTCS OIEHKA «OTIIMIHOY, «XOPOII0Y», «yII0-
BIICTBOPUTEIBHO» WM «HEYOBICTBOPUTEIHHO.

Kpurepun onienuBanust otBera (Tab.) TOBOJATCS 10 CBEACHHS 00YJaIOMUXCs 10 Havaia Te-
CTHpOBaHUS. Pe3ynbTaT TeCTUPOBaHUS OOBSBISICTCS 00yUaIOIEMyCs HETTOCPEICTBEHHO MOCIE ero
CIayH.
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Mhcara (% apamtAwY oTBETOD
OrneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xopo1o) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3aanus1, UCIIONB3YIOIIKAECS [UIsl OLIGHKU KAayecTBa AMCLMILIMHBI C IIOMOILBIO MH-
¢dopmannoHHbIX TexHosorui, npuseneHs! B PIIJI: «10. MnpopmanoHHble TEXHOIOTHH, UCTIOIb3Y-
eMble IIPU OCYIIECTBICHUN 00pa30BaTENbHOIO Ipoliecca 0 JUCHUILINHE, BKJIIOYasi IepevyeHb Mpo-
rpaMMHOTO oOecrieueHus: 1 HH(HOPMAIIMOHHBIX CIIPAaBOYHBIX cuctem» - MyTestX10.2.

4.2. HpOHe}Iypr U OICHOYHBIC CPpeACTBA NJIA IPOBECACHUSA l'lpOMe)KyTO‘-IHOﬁ arrecranumu

4.2.1. 3auer

3ayer sBusercs (HOPMOM OIEHKHM KauecTBa OCBOEHHUsS 00ydaroIlMMCsl OCHOBHOH mpodeccuo-

HaJIbHOW 00pa30BaTeIbHOM MporpaMMbl 10 pas3zaenaM JucuuiuivHbl. I1o pesynbraram 3adera o0y-
YaOLIEMYCs BBICTABIICTCS OLICHKA «3aUTE€HO» UJIH «HE 3aYTEHOM.

3aueT NPOBOAUTCS MO OKOHYAHUM YTEHUS JIEKLHUM U BBIIOJIHEHUS MPAKTUUYECKUX 3aHSATUH.
3ayeTHBIM SBISETCS MOCIEAHEe 3aHATHE MO TUCLUIUIMHE. 3aueT NPUHUMAETCs IpenoaBaTessiMHy,
IIPOBOAMBIIMMHU [TPAKTUYECKHUE 3aHATHUS, WM YUTAOIMMU JEKIUHU 10 JaHHOW JuciuIuinHe. B ciy-
4yae OTCYTCTBMsI BEAYLIETO IpeNojaBaTelis 3a4eT NPUHUMAETCS IPENoAaBaTeaeM, Ha3HAYeHHBIM
pacriopsbkeHHueM 3aBenytomiero kageapoi. C paspeleHus 3aBefyroniero kadenpoi Ha 3agere Mo-
’KeT IPUCYTCTBOBATH MpenojaBareib Kadeapbl, IpUBICUEHHBIN /75 TOMOIIX B IIpUEMe 3a4eTa.

[TpucyrcTBHe Ha 3aueTax HmpernojaBaTeneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO pac-
MOPSKEHUS. PEKTOPa, MPOPEKTOpa Mo y4eOHOH U BOCIIUTATENbHONW paboTe, 3aMeCTUTENs AUPEKTOpa
MHCTHUTYTA 110 y4eOHOI paboTe HE AOMYCKaeTCsl.

@®opmbl IpoBeIeHNs 3a4eTOB (YCTHBIHM ompoc 1o Ouiieram, MMCcbMeHHast paboTa, TECTUPOBa-
HUE U Jp.) ONpeenstoTes Kadeapon U T0BOJATCA A0 CBEICHHs 00y4aronIMXcsl B Ha4alle CeMeCTpa.

Jlna npoBenieHMs 3aueTa BELYIUI NIPENOaBaTeNlb HAKaHyHE NIOJy4aeT B CeKpeTapuare Iu-
pEKTOpaTa 3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTh, KOTOpas BO3BpAILA€TCs B CEKpeTapuar Hocie
OKOHYAHUS MEPONPHUATHS B JCHb IIPOBEICHUS 3a4ETa WU YTPOM CIIEIYIOIIErO JHS.

Bo Bpemst 3auera oOyuaromuecss MOryT I0JIb30BaThCs C PA3peLIEHUs] BEAYIIEro NpenoaBa-
TeJs CIPaBOYHON M HOPMATUBHOM JHUTEPaTypOl, APYTUMH MOCOOUSAMH M TEXHUYECKUMHU CPEJCTBa-
MHU.

Bpewmst moiroToBkM 0TBETA B YCTHOM (hopMe MpH cliade 3a4yeTa JIOJKHO COCTaBIATh HE Me-
Hee 20 MUHYT (IO KeTaHHI0 00YyYaroIIerocsi OTBET MOXET ObITh JOCPOUHBIM). Bpems oTBera - He
6onee 10 MUHYT.

[TpenonaBaTento npenocTaBisieTcss MPaBO 3a/1aBaTh OOYYAIOMIMMCS JIONOJIHUTEIIBHBIE BO-
IIPOCHI B paMKax IPOrpamMMbl JUCLUIIINHBIL.

KadecTBeHHasl OIIEHKA «3a4TE€HOY», BHECEHHAs B 3a4€THO-IK3aMEHAI[MOHHYIO BEIOMOCTb, 5IB-
JsieTCs Pe3yNIbTaTOM YCHEIIHOTO YCBOSHHs yUeOHOTro MaTepuana.

Pe3ynbrar 3auera BHICTABISETCS B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh B JIEHb ITPOBE/IE-
HUS 3a4eTa B MPUCYTCTBUU caMoro oOyuatomierocs. [IpenogaBareny HecyT MepcOHAIbHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTbh M TOYHOCTb BHECEHHUS 3alUCEil 0 pe3yibTaTax MpPOMEKYTOYHON
aTTeCTallMU B 3a4€THO-3K3aMEHAILMOHHYIO BEJOMOCTb.
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Ecnu oOyuaromumiicst sIBUJICS Ha 3a4€T U OTKA3ajlCsl OT MPOXOKIACHUS aTTECTAIlUU B CBSI3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-’K3aMCHAIIMOHHYIO BEIOMOCTH €My BBICTABISIETCS OICHKA
«HE 3a4TEHO.

HesiBka Ha 3a4eT oTMeuaeTcsl B 3a4€THO-9K3aMEHAMOHHOM BEJOMOCTHU CIOBaMHU «HE SIBHJI-
Csi».

Hapymienne QUCHUIUIMHBL, CIHCBIBAaHHUE, MCIIOIb30BAaHHE O0YJAIOMIMMUCS HEpa3pelIeHHbIX
MEYaTHBIX U PYKOMHMCHBIX MaTEpUATIOB, MOOMIIBHBIX Tele(h)OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTUX BHUJOB JIMYHOH KOMMYHHKAIIMOHHON M KOMIBIOTEPHOW TEXHU-
K{ BO BpeMsl 3a4eTa 3allpelieHo. B ciaydae HapymieHus 3Toro TpeOoBaHUs MpenojaBaTenb 00s3aH
yIQIUTh 00y4arouIerocs U3 ayJUTOPHH U IPOCTaBUTh EMY B BEZIOMOCTH OLICHKY «HE 3a4TEHO.

OOyuaronmMcesi, He CIaBUIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBAXHUTEIHHON NMpPUYMHE,
MH/IUBHUIyaJIbHBIE CPOKH HPOBEJCHUS 3aUeTa ONPEACISIIOTCS 3aMECTUTENIEM JAUPEKTOpa WHCTUTYTA
o yueOHoii padore.

OOyyaromyecsi, IMEIOIINE aKaJeMUYECKYIO 3a/I0JDKEHHOCTD, CIIAI0T 3a4eT B CPOKH, OIpeie-
nsiemble YHHBepcuTeToM. MH(MOopMamus o JIMKBUIAINK 3aI0JKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
IIOHHOM JIHCTE.

JlomyckaeTcsi ¢ pa3pelieHns: 3aMECTHTENIEM JTUPEKTOpa MHCTUTYTA 10 y4eOHOH paboTe 110-
CpOYHasl cllaya 3a4eTa C 3alUChi0 Pe3yJIbTaTOB B 9K3aMEHAIIMOHHBIHN JIUCT.

WMHBanmuapl U Ma ¢ OrpaHMYEHHBIME BO3MOKHOCTSIMH 3/I0POBbBSI, MOTYT CAaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. VIHBAJIM/IBI U JTUIIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI, UMEIOIINE HAPYIICHUS! OMOPHO-IABUTAaTEIFHOTO armapara, JOMyCKaroT-
Csl HA aTTECTALlMOHHBIC UCTIBITAHUS B CONTPOBOXK/ICHUN aCCUCTEHTOB-CONPOBOKIAIOIIUX.

[Ipouenypa mpoBeaeHUs] MPOMEKYTOYHOM aTTECTalMU JUISI OCOOBIX CIIydaeB H3JI0KEHa B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTaluy 00y4Yaromuxcst
no OIIOII 6akanaBpuara, crieranurera u Maructpatyps» @I'BOY BO FOxuo-Ypansckuii AY.

Ounas ¢opma o0yueHus

O1eHOYHBIE CpesICTBA

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

KO,Z[ 1 HAMMCHOBAHHC

Ne | xomuMble U1 OLEHKH 3HAHM, yMEHMil, HABBLIKOB M (MJIM) ONBITA | HMHIMKATOPA KOMIIE-
NeATENbHOCTH, XapaKTepH3yIOMHX C(HOPMHPOBAHHOCTh KOMITETEH- TEHIUH
Ui B IPOIIECCe OCBOEHHS AUCIUILIMHBI

1. 3 cemecTp N-1onka

1. YwucnoBble psabl, CXOAUMOCTh U pacxoaumocTb. HeoOxomumblie
YCIIOBHS cXOIUMOCTH. ["'apmonnueckuit psaa. ['eomerpruueckas npo-
rpeccusi. CBOMCTBA CXOAAIIUXCS PSAIOB.

2. Psagpl ¢ MOMOKUTENBHBIMU WieHaMd. [Ipu3HaKu CpaBHEHUS psi-
noB. Ilpusnak [lanambepa. Muterpanbubiii npusHak Komm. Psn
Hupuxie.

3. 3nakouepenyrommecs psabl. [Ipusnak JleiiOnuna. AGconroTHas,
YCIIOBHAsI CXOAUMOCTb.

4. Crenennsle psnasl. Teopema Abens. HTepBan u paguyc cXomau-
MOCTH CTEMEHHOro psna. CBONCTBa CyMMbI CTENIEHHOTO psjlia: He-
IPEPHIBHOCTD, MOYJICHHOE IU(PEpEeHIIMPOBAHUE M HWHTETPUPOBaA-
HUE.

5. Pappr Teiinmopa u Makiopena. Pa3noskeHue 3iaeMeHTapHBIX
¢byukuuii B psag Telinopa u B psag MakiiopeHa.

6. IlpunoxkeHue CTEMEHHBIX PAIOB K MPUOIMKEHHBIM BBIYHCICHH-
AM: perieHne auddepeHInanbHbIX YpaBHEHUH, BEIUUCICHUE HHTeE-
I'PaJIOB.

7. 3agaum, MPUBOJANINE K TMOHITHIO MU (PEepeHIIMATBHBIX ypaBHE-

Hcnonb3yeT OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUTUIAH

JUTSL PEIIICHUS CTaH-

JAPTHBIX 33]1a4 B COOT-

BETCTBUU C HaIlpaB-

JICHHOCTBIO TIpodheccu-

OHAJIBLHOM JEATENIbHO-
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

Huii (AY). [opsnok Y, pemenue Y.

8. 1Y mepBoro mopsiaka. HauanpHble ycioBus, oOIiee pemieHue,
yacTHoe peweHue. 3anada Komm. Teopema cyliecTBoBaHUS U
€MHCTBEHHOCTH pelleHud 3aaaun Komm. ['eomerpuueckas unrep-
nperauus Y nepBoro nopsjika.

9. AV nepBoro nopsiaka ¢ pa3aestomuMUcs IepeMEeHHbIMH.

10. Ogropoausie 1Y miepBOro mopsiika.

11. Jluneiinbie JIY nepBoro nopsiaka. YpasHenue S. bepnymin.
12. 1Y Broporo mopsinka. HauanbHble ycloBus, oOIee penicHHe,
yacTHOe penieHue. 3agadya Komm.

13. 1Y BBICIINX MOPSAKOB, JOIYCKAIONIUE IIOHUKCHHUE TTOPSIIKA.

14, Jluneiinbie ogHOopoanbie /Y BTOporo mopsaka. JlunelHo Hesa-
BHUCHUMBIC U 3aBUCHUMBIE perieHus. Onpenenutens BpoHckoro, ero
CBOMCTBA.

15.Teopema o ctpykrype obuero pewenus JIOJY. Otbickanue
obuiero pemtenus JIOAY ¢ mocTostHHBIMU KO3 HUITUESHTAMH.
16.JIHAY BTOporo mopsiaka C IOCTOSHHBIMH KO3(h(duIMeHTaMu.
Teopema o cTpykType ob1iero pemeHus. MeToa BapHaliu npou3s-
BOJIbHBIX MTOCTOSTHHBIX.

17. Otpickanue yacTHoro pemenus JIH/Y co cnenuanbHbIM BHIOM
1IpaBoy yacTh. Teopema 0 HaJOKEHUH PEUICHUM.

3 cemecTp

1. Knaccudukanus co6siTuii. IIpocTpaHCcTBO 3€MEHTapHBIX CO-
ObITHil. Anrebpa coObiTuil. IlonsTHe cimy4aiiHoro coosiTus. OTHO-
CUTEJIbHbIE YaCTOThl. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX YacTOT.
CBs13b MEX1y BEPOSITHOCTBIO U OTHOCUTEJIBHON YaCcTOTOM.

2. Tlonstue BeposTHOCTH coOBITHS. Kitaccmueckoe u reomeTpuye-
CKOE€ OIIPEIETICHUE BEPOSITHOCTH.

3. KombunaTopuka.

4. HenocpeacTBeHHOE BhIUUCIIEHHE BeposTHOCTH. [loHATHE 00 ak-
CHOMAaTUYECKOM IIOCTPOEHUN TEOPUH BEPOSTHOCTEM.

5. Metoabl BbIUMCIEHUS BeposATHocTeill. TeopemMa O MOBTOpeHHUH
onbIToB (cxema bepuysmn). HauBeposiTHelas yactora npu moBTO-
PEHUU OIBITOB.

6. CiydaiiHple BETMYUHBI U 3aKOHBI HX PaCTIPE/ICICHUS.

7. JluckpeTHbIe ciydaiiHble BeIMUMHBL. Psij pactipenenenus.

8. HempepwiBHBIE ciydaifHble BeTMUMHBL. DYHKIHS pacrpenenne-
HUS, IUIOTHOCTh PAcHpeesIeHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POSITHOCTB MOMAJAaHUS CITy4YalHON BEIMYHMHBI HA JAHHBIN HHTEPBAJI.

9. YncnoBble XapaKTepUCTUKH CIy4alHbIX BelTU4uH. MaTemaTHue-
CKO€ OKHJAHHE U €ro CBSI3b CO CPEAHHM apu(MeTHYECKUM (3aKOH
Oonpmux yucen). Jlucnepcus U cpeiHee KBaJIpaTudeckoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYHMHBI.
10. Pacnpenenenue Ilyaccona. bunomuansHoe pacnpeaeneHue.
11. HopmanbHOe pacnpeneneHne, ero CBOMCTBA, YCJIOBHsI, MPU KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJIBHOTO
3akoHa. Oyuknus Jlannaca. Berancienue BEposITHOCTH MonagaHus

WA-1omnk-s
VYyacTByeT B 3KCIIEpU-
MEHTaJIbHBIX UCCIEIO0-
BaHHUAX 110 HCIIBITAHHIO
CENbCKOXO03IICTBEHHOM

TEXHUKHA
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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

CIIy4yallHOM BEJIMYMHBI HA 3aJaHHBIM MHTEPBAl B CIIy4ac HOPMAaJlb-
HOT'O pacIpeeIICHuUs.

12. Tlonsarue o pa3nuuHbIX (hopMax 3aKoHa OONbIIMX ynceln. Teope-
Mbl bepHymnu u UYeObiieBa. lleHTpanbHas npenenbHas Teopema
JIanynosa.

13. I'enepanbHas COBOKYIHOCTh M BBIOOpKa. BapuaruoHHBIN psi.
['ucrorpamma, smnupudeckas (GpyHKIUS pacupeieseHusi, BHIOOpOY-
HOE CpPElIHEE U TUCIIEPCHS.

14. ToueuHble OLIEHKM HEU3BECTHBIX NApaMETPOB pacCHpelleiICHUS
0 BBIOOpPKE M MX XapaKTEPUCTUKU: HECMEIIEHHOCTb, 3(PPEeKTUB-
HOCTb, COCTOSITEJIbHOCTb.

15. UntepBanbHble oleHKU. MHTepBabHOE OllCHMBaHUE HapaMmeT-
POB HOPMAJIBHOI'O PaCIpENEICHUs.

16. Ilonatue o craTHCTUYECKOH rUmoTe3e W O0Ias cxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Ommoku 1-ro u 2-ro poga. Pemaromias
npouenypa. MoutHocts Kputepus. JloBepurenbHeie odnactu. Kpu-
TEPUU NTPOBEPKU TMIIOTES.

17. Cucrema aByx ciyuyailHbIX Beqn4MH. DyHKIMOHANbHAS, CTATH-
CTHYECKAs U KOPPEISIIMOHHAS 3aBUCUMOCTH MEXAY BEIMUMHAMMU.

18. DnemMeHThl KOppeIsLMOHHOro aHanu3a. JIMHeHHbIl perpeccuoH-
HBII aHAJIN3.

19. OcHoBHBIE cBoiicTBa perpeccuu. OLEHKH MapaMeTpoB perpec-
CHOHHON MOJENU 10 METOAY HauMEHBIIMX KBaJApaTOB U CBOMCTBA
JTUX OLEHOK. Y PaBHEHHUs JIMHEUHON PErPECCUM.

20. TecHoTa cBsI3u U €€ OICHKA 110 KOAPDHUITUSHTY KOPPEITSIIIHH.

21. Tlonstue o HenmuHeHHOM perpeccun. KoppensuoHHoe oTHOIIe-
Hue. OnpeneneHue MmapaMeTpoB HEIMHEMHBIX YpaBHEHUU perpec-
CUHU METOJOM HauMEHBIINX KBaJpPaTOB.

3aounas popma o0yueHnus

OneHouHBIE CpeICTBA

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

Kox n HaumeHoBaHue

Ne | xogumple asi OIIEHKW 3HAHWM, YMEHUWH, HAaBBIKOB M (WJIM) ONBITA | HHJIMKATOpA KOMIIE-
NEATeTFHOCTH, XapaKTEePU3YIOMNX CHOPMHUPOBAHHOCTh KOMIIETEH- TEHIUA
1M B POIIECCE OCBOEHUS TUCHUTIIIUHBI

1. 1 cemecTp N-1omk-1

1. Marpuusl, aedctBus ¢ HUMU. Omnpenenurtenu 2-ro U 3-ro mo-
PAAKOB U UX cBoiicTBa. MUHOpHI U anreOpanyeckue AOMOIHEHUS.
Paznoxxenune onpenenuTens MO 3JeMEHTaM Kakoro-iubo psna.
Onpenenurenu N-ro MOpsIKa.

2. CucteMbl JIByX M TpeX JIMHEHHBIX ypaBHEHHUH, MX DELICHHUE.
MarpuyHas 3anuch CUCTEMBI JUHEHHBIX ypaBHeHHU. Meton ["ayc-
ca. [IpaBuino Kpamepa.

3. Bekrtopsl. JluHelHbIe omepanuyd Haj BEKTOpamMu. Teopembl O
IIPOCKIMU BEKTOpa Ha OChb. IloHATHE JMHEMHOrO IPOCTPAHCTBA.
JIuneitHo He3aBUCHMMBbIE BEKTOPHI. basuc. PasnoxkeHnue BekTopa 1o

Hcnonb3yeT oOCHOBHbBIE
3aKOHEI €CTECTBEHHO-
HAYYHBIX JUCIUILIIUH

JUISL pEIIeHUs CTaH-

JMApTHBIX 33]1a4 B COOT-

BCTCTBUH C HanpaB-

JICHHOCTBIO TIpodheccu-

OHAJILHOM NeITEILHO-
CTHU
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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

6asucy. Koopannatel Bekropa. Hanpasistoniye KOCUHYChI U JIIMHA
BeKTOpa. JIMHEWHbIE onepanuy Haj BEKTOpPaMU B KOOPAMHATHOMN
dopme.

4. CkanspHoe NpOU3BEJICHHE BEKTOPOB, €T0 CBOMCTBA, BHIPAXKEHUE
B KOOpAMHATHOH (opme. [lyinHA BEKTOpa M YTOJI MEXKIY JABYMS BEK-
TOpaMu. YCJIOBHE OPTOTOHAIBHOCTH ABYX BEKTOPOB. lIpnMeHenue
CKaJIIPHOT'O IIPOM3BEJICHUS B PELLIEHUH NPUKIIAIHBIX 3a/1a4.

5. BekropHoe mpou3BeicHUEe BEKTOPOB, €0 CBOMCTBA, BBIpaKEHHUE
B KOOpAMHaTHOM ¢opme. HekoTopble NpUIIOKEHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CMmemanHOe MPOU3BEJCHNUE TPEX BEKTOPOB, €TO CBOMCTBA, BBHI-
pakeHHe B KoopauHaTHOH (opme. [IpumeHenue cMerianHoro mpo-
U3BEJICHUS B PELLIEHUU NPUKIIAJAHbBIX 3a/1a4.

7. IlonsTne 00 ypaBHEHHHM JIMHUU Ha MI0cKOCcTU. POpMBI ypaBHe-
HUS NIPSIMOM HA IUIOCKOCTH. YTOJI MEXAY NPsIMbIMU. Y CIIOBHUS Ia-
PAJIIEJIBHOCTH U MEPIEHANKYISIPHOCTH NPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3aJaud, pellaeMble METOJOM KOOpAMHAT (paccTOsSHUE
MEXy ABYMS TOUKaMH, J€JICHHUE OTPE3Ka B JaHHOM OTHOILIECHUN).

8. KpuBble BTOPOro MOpSIIKA: OKPYXKHOCTH, DJUIUIIC, THUIEpOOIa,
napabosia, uX TeOMeTpUUYECKUe CBOICTBA U ypaBHEHHUS.

9. VpaBHEHHS IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IIOCKO-
CTSIMHU. Y CJIOBHS NApaJUIEIbHOCTH U NEPIEHANKYIISIPHOCTH IIJIOCKO-
cTell. PaccTosiHue OT TOYKHU [0 INTIOCKOCTH.

10. YpaBHeHus: npsMOil B MpPOCTpPaHCTBE. YTOJ MEXIY MPSIMbBIMH.
B3aumHoe pacnosnokeHue NpsSMbIX B MPOCTPAHCTBE. YTOJI MEXIY
IIPSAMOM U INIOCKOCTBIO.

11. VYpaBHeHHe MOBEpXHOCTH B mpocTpaHcTBe. llunuuiapuueckue
nosepxHoctu. Chepa. dnnuncoua. 'unepbonounst. [Tapabonounnsl.
I'eomeTpuyeckre CBOMCTBA 3THX MOBEPXHOCTEU, UCCIETOBAHUE UX
(opMBI METOJIOM CEUEHUH.

12. M HOXecTBO BemiecTBeHHbIX uyucel. @Dynknusa. OOiacts ee
onpenenenus. CrnocoOwl 3amanus. Knaccudpukanus ¢ynxuuii. Ilo-
JspHasg cucremMa KoopauHat. KpuBble B MOJSPHBIX KOOpPJIMHATAX.
MouotonHble QyHKIMH. CI0XKHBIE U B3aUMHO-00paTHbIE (YHKIINH.
13.Yucnosas mocie0oBaTeIbHOCTh. [Ipenen 9ucioBoi mocieaoBa-
TenbHOCTU. CXOIsAUIMECs] U PacXOASIIUECS UYUCIIOBBIE MOCIEN0BA-
TEIbHOCTH.

14.Tlpenen @pynkiuu B Touke. OJHOCTOPOHHUE MpeeNbl PYHKIUH.
[Ipenen ¢yHkuu B OeCKOHEYHOCTH. beckoHeuHO Manbie U GecKo-
HeuHOo Oousbine ¢yHKUIMU B Touke. CBoMcTBa OECKOHEUHO MAaJIbIX
¢byuknuii. CpoiictBa npenenos Qynkumid. [IpusHaku cymiectBoBa-
HUS TIpesesioB (0 mpeesie MPOMEXYTOUHOW (DYHKIMH, O Tpejaese
MOHOTOHHOM (pyHKIMHK). HeonpeneneHHOCTH U METO/ABI UX PacKphI-
TUs. 3aMedaTellbHble Ipeneabl U CileAcTBUS U3 Hux. CpaBHeHuHe
0ECKOHEUHO MaJIbIX.

15. HeripepbIBHOCTH (yHKLIMN B TOYKE, HA MHOXKECTBE M Ha OTpE3-
ke. Touku pa3ppiBa GYHKIMU U UX KiIaccuuKaius. AJITOPUTM HC-
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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

ciefoBaHus (DYHKIIMM Ha HEMPEpBIBHOCTh. JIEWCTBUS Haa HeTpe-
PBIBHBIMU (pyHKIUAMH. HenpepblBHOCTh 3J1€MEHTApHBIX (YHKIUI.
CpolicTBa (DyHKIMN, HENPEPBIBHBIX HAa OTpe3Ke (CYIIECTBOBAHHE
HalMEHBUIEr0 U HauOOJbIIEro 3Ha4YeHUH, OrPaHUYEHHOCTD, CYIIle-
CTBOBaHHUE NMPOMEXKYTOYHBIX 3HAUCHUH).

16. Onpenenenne npou3BoaHON. [Ipon3BoaHas oT anrebpanyeckon
CYMMBI, Pa3HOCTH, TMPOU3BENEHUs U YacTHOro ¢yHkuuid. [Ipowns-
BOJIHBIE CJIOKHBIX (DYHKIMH, 3aJaHHBIX HESIBHO U ITAPAMETPUUYECKH.

17. Iuddepentman ¢pynkuuu. CoiicTBa nepBoro nuddepennuana.
['eomeTpuuecKrii 1 MEXaHUUYECKUI CMBICT MPOU3BOJHON U Judde-
peHnmana 1-ro mopsiaka, UX MPUMEHEHHE B PEHICHUU TPUKIIAJIHBIX
3ajay.

18.TIpon3BoHbIE BBICHIMX TOPSIKOB (YHKIWH, 3aJaHHBIX SIBHO,
HESIBHO, TapaMeTpHuecKu. MexaHUYecKHi CMbICI MPOU3BOJHON 2-
0 TOpSIZIKA.

19. luddepennmanbl 2-ro0 ¥ BBICIIUX TOPSAKOB. HenHBapuaHT-
HOCTBH OpMBI T (HEPEHITNATIOB BBHICITUX MOPSAKOB.

20. Teopemsr depma, Posus, Jlarpanka, Komu. ITpaBuno Jlonurans
JUISl PACKPBITUS HEOIIPENEIEHHOCTEN.

21. YcnoBus MOHOTOHHOCTH (YHKUMH. DKCTpeMyMbl GYHKLIUH, He-
ob0xoanmMoe ycioBue. JlocTaTouHbIe YCIIOBHSL.

22. OTbICKaHHE HaMMEHBIIIEr0 U HauOOoJbIIero 3HaueHul QyHKIMH,
muddepeHIpyeMoi Ha OTpe3Ke.

23.UccnenoBanue BeimykiaocTH  (yHkiuu. Touku meperuoa.
ACHUMITOTHI PYHKIIMH.

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs MpeACTaBIeHbl B TaOIULIE.

Mlxkana

Kpurepun oneHuBanus

OHGHKa GaYTCHO»

3HaHUE NPOTPaMMHOI0 MaTepHalla, yCBOCHHE MaTepuana OCHOBHOM U J10-
IIOJIHUTENIBHON JIMTEPATYPhl, PEKOMEHIOBAHHOM ITPOrpaMMOMN AUCIUATLIN-
HbI, IPaBUJIIBHOE PELICHNE MPUKIIAJHBIX 33a4 (AOMyCKaeTcs HaJuuue He-
3HAYUTENbHBIX OIIMOOK MM HEJOCTATOYHO MOJIHOE PACKPBITHE CO/epKa-
HUs BOIIPOCA WM NOTPEIIHOCTh HENPUHLIUIIMAIBHOIO XapaKkTepa B OTBETE
Ha BOIPOCHI).

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

OrneHKa «He 3a4TEHO)

HpO6CJILI B 3HAHUAX OCHOBHOI'O IPOTpaMMHOI0 MaTcpualia, MNPUHIUIIN-
aJIbHBIC OIITHOKH ITpU OTBCTC HA BOIMMPOCHI.
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4.2.2. Dk3aMeH

DKk3aMeH sBIsieTcs (OPMOM OIIEHKH KauecTBa OCBOCHHUS OOydYaroUIMMCs OCHOBHOM mpodec-
CHOHAJILHOW 00pa3oBaTeIbHOM MIPOrpaMMBbl IO pasjenaM JucuuIuIMHbL [lo pe3ynbraTtam sK3aMeHa
o0ydJaromemMycsi BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOLIO», «YIOBJIETBOPHUTEIBHO» WM «HE-
YIOBJIETBOPUTEIILHO.

DK3aMeH M0 AUCLUILIMHE IIPOBOJUTCS B COOTBETCTBUU C PACIIUCAHUEM IPOMEKYTOYHOU aT-
TECTallM, B KOTOPOM YKa3bIBa€TCsl BpEMs €T0 MIPOBEIEHUS, HOMEDP ayAUTOPHH, MECTO IPOBENCHUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclucaHue pa3MeIIaeTcsi Ha MHPOPMALMOHHBIX CTEH/IaX, a TaKXkKe
Ha 0UIIMATLHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH ISl MPOMEKYTOUYHOM aTTECTAllMH OOYYaOIIMXCS YCTaHABIMBACTCS
paboueit mporpaMMoi IUCHUIIMHBI U IOBOJUTCS 10 CBEJCHUs 00y4JalolUXCcsl B HaUajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBHII0, JekTopamu. C pa3perieHus 3aBeayromero kapeapou
Ha ’K3aMEHEe MOXKET MPHUCYTCTBOBATH IpernojaaBareslb Kadeapbl, NMPUBICUCHHBIH JUIsl MOMOLIM B
IpueMe 3K3aMeHa. B ciydae oTCyTCTBHsI BEAYLIETO IPENOAaBaTess 3K3aMEeH IIPUHUMAETCS MPEno-
JlaBaTeseM, Ha3HAYCeHHbBIM paclopsHKeHUEM 3aBeAYIOIIEro Kadeapou.

[TpucyrcTBHE Ha ’K3aMeHe TpenoaaBaresei ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pac-
HOPSDKEHUS. PEKTOPa, IPOPEKTOpa Mo yueOHOH M BOCIUTATENbHOM paboTe WM 3aMECTUTENIS JUPEK-
Topa MHCcTUTYTa 110 yueOHO# paboTe He TOIMyCKaeTCsl.

Jlna npoBeneHMs 3K3aMeHa BELyINUH IIPernojaBaTellb HAKaHYHE IOJIyd4aeT B CEKpeTapuare
JUPEKTOPATA 3a4ETHO-IK3aMEHALMOHHYIO BEIOMOCTh, KOTOpPasi BO3BPALACTCS B CEKpETapuar 1mocie
OKOHYaHUS MEPONPHUATHS B JCHb IIPOBEICHUS YK3aMEHA WM YTPOM CIEAYIOLIETrO JAHS.

DK3aMeHbI IPOBOJATCS 110 OUJIETaM B YCTHOM HUJIM MIMCbMEHHOM BUJE, TUO0 B BUIE TECTHPO-
BaHUS. DK3aMEHAallMOHHbIE OMJIETHI COCTABJISIOTCS IO YCTaHOBJIEHHOW (hopME B COOTBETCTBHUHU C
YTBEPKJIEHHBIMU KadeIpol 3K3aMEHallMOHHBIMU BOIPOCAMM U YTBEP)KIAIOTCS 3aBEIYIOIIUM Ka-
benpoii exeronHo. B 6unere copepxutcs 2 TEOPETUYECKUX BOMpoca U 3ajada. 3ajadya COOTBET-
CTBYET COJIEP)KAaHHIO 3aJIaHMI TUIOBBIX PAacUeTOB, YKa3aHHBIX B METOAWYECKHX YKazaHUsX (1. 3
®OC).

DK3aMeHaTopy IMpeIoCTaBIsIeTCs MPaBo 3a7aBaTh BOMPOCHI CBEpX OWieTa, a TakkKe MOMHMO
TEOPETUYECKUX BONPOCOB J1aBaTh JJIS PEIICHHs 3aJaud M IPUMEPHI, HE BBIXOASIIHME 32 PaMKH
IIPOMIEHHOI0 MaTepuaa 1o U3y4aeMoi JUCIUIUIMHE.

3HaHUs, YMEHUS U HaBbIKM O0yYaroIIUXCsl OMPEEIISIOTCS OLIEHKAMU «OTIMYHOY, «XOPOILOY,
«YIOBJIETBOPUTEIILHO»,  «HEYIOBJIECTBOPUTEIBHO», KOTOpPBIE  BBICTABISIIOTCA B 3a4E€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTh 00YUaIOIIerocs B I€Hb IK3aMEHa.

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

[Ipu mpoBeneHUU YCTHOrO 3K3aMeHa 0OydaroIiuiics BbIOMpAeT SK3aMEHAllMOHHBIM OWIIET B
Clly4yailHOM MOpsKe, 3aTeM Ha3blBaeT (paMHIIMIO, UM, OTYECTBO U HOMEP 3K3aMEHAIlMOHHOTO OU-
JeTa.

Bo Bpems sk3aMeHa o0ydyaromuecs MOTYT MOJIb30BaThCS C pa3pelieHus 3K3aMeHaropa mpo-
rpaMMOI AMCUMIUINHBI, CIPABOYHONW U HOPMATHUBHOW JIUTEPATYpPOM, IPYTUMHU MTOCOOUSIMHU U TEXHU-
YECKUMH CPEACTBAMM.

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

OOyuaronuiicsi, UCIBITHIBAIONINI 3aTPyAHEHHUS MIPHU MOJATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OuIIeTy, UMEeT MPaBo Ha BHIOOpP BTOPOTO OHIIeTa C COOTBETCTBYIOLIUM MPOJIEHHEM BPEMEHH Ha
noJaroToBky. IIpu OKOHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHU)KAaeTCsl Ha oauH Oayul. Beimaua
TPEThero OuseTa He pa3perraeTcs.

Ecnu oOyuaromuiicss SIBUJICS Ha SK3aMEH, M, B35B OMJIET, OTKa3ajcs OT IMPOXOXKICHUS aTTe-
CTallMM B CBSI3H C HEMOATOTOBJICHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIJIACTCSA OLICHKA «HEYAOBIIE-
TBOPUTEIBHOY.
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Hapymienne IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYAIOIIUMHUCS Hepa3pelIeHHbIX
NEYaTHBIX U PYKOMMCHBIX MaTepUaoB, MOOWIBHBIX TEIe(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M APYT'HX BUJIOB JIUYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHOW TEXHU-
KM BO BpeMs aTTEeCTallMOHHBIX MCIBITAaHUM 3amperieHo. B ciydae HapymieHust 3Toro tpeGoBaHUs
IpernoiaBaTeNb 00s3aH yJAINTh 00YYaloLIerocs U3 ayaUuTOPUU M MPOCTAaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBHOY.

BricTaBieHne OLIEHOK, MOJIYYEHHBIX IPU MOJBEACHUU PE3YJIbTAaTOB MPOMEKYTOYHOW arTe-
CTallMy, B 3a4€THO-2K3aMEHAI[MOHHYIO BEIOMOCTb IIPOBOJUTCS B IPUCYTCTBUM CAMOT0 00ydJarolie-
rocs. IlpenogaBaTenu HeCyT NEPCOHAIbHYIO OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTb M TOYHOCTb
BHECEHHUs 3alUCeil 0 pe3ysbTaTax IMPOMEXYTOUYHOW aTTECTallMM B 3a4€THO-3K3aMEHALIMOHHYIO Be-
JOMOCTb.

HesiBka Ha 5K3aMeH OTMEYaeTcsl B 3a4E€THO-IK3aMEHAIlMOHHON BEJOMOCTH CIIOBAMU «HE
SBUJICS.

Jliis oOy4aronuxcsi, KOTOpble HE CMOTJIM C/IaTh HK3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEP-
CUTET yCTaHABIMBAET MEPHUOJI JIUKBUAALNU 33J0JDKEHHOCTH. B 3TOT nmepuoa npenojasaTenu, Npu-
HUMaBILKE HK3aMeH, JOJDKHBI YCTAHOBUTh HE MEHee 2-X JHeW, Korja oHM OynyT NpUHMMATh 3a-
nojbkeHHocTH. MHpopMalus o TMKBUAALNY 33JJOJDKEHHOCTH OTMEUYAETCsl B AK3aMEHALIMOHHOM JIU-
cTe.

OOyyaromumcsi, TOKa3aBIIUM OTJIMYHBIE U XOPOILKE 3HAHUS B TEUEHHE CEMECTpa B XOJE
MIOCTOSIHHOTO TEKYIIEro KOHTPOJISI YCIHEBAaEMOCTH, MOXKET OBITh IPOCTABICHA 3K3aMEHAlMOHHAs
OLICHKA JIOCPOYHO, T.€. 0e3 crauu sk3amMeHa. OLeHKa BBICTABISIETCS B AK3aMEHAIIMOHHBIN JIMCT WX
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl ¥ 11a ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MEPUOJ B CPOKH, YCTAaHOBJICHHbIC WHANBUIYAIbHBIM y4eOHBIM IIaHOM. VHBanu-
Ibl ¥ JIMIA C OrPaHUMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbs, UMEIOLIME HAPYLIEHUS OIOPHO-
JBUTATEIbHOTO alIapara, JO0IMYCKAalTCs Ha aTTECTallMOHHBIE MCIBITAHUS B CONPOBOXKIEHUHU ACCH-
CTEHTOB-COIIPOBOXKJAFOILIUX.

[Tponienypa mpoBeneHHsI MPOMEXKYTOYHON aTTeCTallMU JIi OCOOBIX CIIydaeB H3JIOKEHa B
«[TonoxeHnn o TeKyieM KOHTPOJIE YCIIEBAEMOCTH M NMPOMEKYTOYHOW aTTECTallud 00Yy4aroIUXCs
no OITOII 6akanaBpuara, creruanutera 1 Maructpatyps» @I'BOY BO IOxHo-Ypansckuit TAY.

Ounas ¢popma o0y4eHus

OneHouHBIE CpesICTBA
TumnoBbsle KOHTPOJIbHBIE 3aJaHUs M (UJIM) WHBIE MaTepualibl, HE0O-

Ko n HaumMeHnoBaHue

Ne | xogumble A OIEHKW 3HAHWN, YMEHUN, HABBIKOB M (WUJIH) OIBITA

HHIUKATOpa KOMIIC-

NeATeNbHOCTH, XapaKTepU3yMHUX CHOPMUPOBAHHOCTh KOMIIETEH- TEHIUH
Ui B IpoIecce OCBOEHUS NUCIUILIHHEI
1. 1 cemecTp WA-1omnk-1

1. Marpuusl, aeiictBust ¢ Humu. Onpexaenutenu 2-ro u 3-ro mo-
PSZIKOB U UX CBOWCTBAa. MMHOpHI M anre0pandeckue JTOTOIHEHHS.
PasznoxeHue ompenenuTens IO 3JIEMEHTaM Kakoro-iubo psnaa.
Onpenenurenu N-ro NopsaKa.

2. CucteMbl IByX W TpeX JIMHEHHBIX ypaBHEHHH, WX pEIICHHUE.
MarpuyHas 3anUCh CUCTEMBI JMHEHHBIX ypaBHeHMU. Merton ['ayc-
ca. [IpaBuio Kpamepa.

3. Bekropsl. JluHeiHble omepauuu HaJ BeKTOpamu. Teopembl O
IIPOEKIIMN BEKTOpa Ha OChb. [loHATHE JNMHENHOro MPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHI. basuc. PasnoxxeHue BekTopa 1o
6a3ucy. Koopaunarsl Bekropa. Hanpasnsrone KOCUHYCHI U UIMHA
BeKTOpa. JIMHENHbIE onepanuu HajJ BEKTOpaMU B KOOPAMHATHOU

dbopwme.

Hcnonp3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIJINH

JUISL PELIeHUs] CTaH-

JAPTHBIX 33]1a9 B COOT-

BETCTBHH C HAIlpaB-

JIEHHOCTBIO IIpodeccu-

OHAJIBHOM JIesTeTbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-
XOJUMBIC ISl OIICHKHM 3HAHWW, YMEHUH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

4. CxansipHOE IPOU3BEIECHUE BEKTOPOB, ET0 CBOICTBA, BBIPA)KEHUE
B KOOpAMHATHOM (opMme. [lyinHa BEKTOpa U YroJl MEX1y JABYMs BEK-
TOpaMu. YCJIOBHE OPTOTrOHAJIBHOCTU JABYX BEKTOPOB. lIprMeHeHue
CKaJIIPHOTO IIPOM3BENICHUS B PEIICHUY NPUKIIAIHBIX 3a/1a4.

5. BekxTopHOE npousBencHNE BEKTOPOB, €TI0 CBOICTBA, BhIPa)KEHNE
B KoopAuHaTHOW ¢(opme. Hekoropele NpHIIOKEHHsS] BEKTOPHOI'O
IIPOU3BE/ICHUS.

6. CmemaHHOe ITPOU3BEJEHUE TPEX BEKTOPOB, €r0 CBOMCTBA, BbI-
paxkeHue B KoopAuHATHOM ¢opme. [IpuMeHeHne cMelmaHHoro mnpo-
W3BEJICHUS B PELLICHUY NIPUKIIAJHBIX 3a/1a4.

7. Tlonsatue 00 ypaBHEHUU JIMHUM Ha TJIOCKOCTH. DOPMBI ypaBHE-
HUS NPSAMOM Ha IJIOCKOCTH. YTOJ MEXAY HPSMBIMU. Y CIOBHS Ia-
paJIENbHOCTU U NEPIIEHAUKYISIPHOCTH NPAMBIX. Y paBHEHUE MMyYKa
OpsMbIX. 3ajjaud, pellaeMble METOJOM KOOpAMHAT (paccTosiHUE
MEXJly IByMsI TOUKaMH, JIeJIEHUE OTPE3Ka B JAHHOM OTHOILIEHUN).

8. KpuBble BTOpOro mopsijika: OKpPYXKHOCTb, 3JUIMIIC, THIiepOoIa,
napaboJia, UX FeOMETPUYECKUE CBOMCTBA U yPaBHEHUSI.

9. VYpaBHEeHMs IUIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXIY IJIOCKO-
CTSIMHU. Y CJIOBUS NApauIEIbHOCTU U MEPHEHIUKYISIPHOCTH IIII0CKO-
cTeil. PaccTosiHMe OT TOUKY 10 TUIOCKOCTH.

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

11. YpaBHeHne MOBEpXHOCTU B MpocTpaHcTBe. LluauHapuyeckue
nosepxHoctu. Chepa. Dmuncounn. I'unepbdononnsl. [apadononast.
['eomeTpryeckue CBOMCTBA ITUX MOBEPXHOCTEH, UCCIENOBAaHUE UX
($hopMBI METOIOM CEYEHUH.

12. M HOoxecTBO BeulecTBeHHbIX uHcen. PyHkuus. OOmnacth ee
onpezaenenus. CrnocoOsl 3ananus. Knaccuduxamus ¢ysknuii. Ilo-
JSpHasg cucreMa KoopauHar. KpuBble B NOJSPHBIX KOOpAMHATAX.
Monoronsble pyHKIMH. ClI0KHbIE U B3aUMHO-00paTHbIE (PYHKIIUH.
13.Yucnosas nocnenoBarenbHOCTh. [Ipenen uncinoBoil nmocnenona-
TelnbHOCTU. CXonsuIuecss U pacXoAsIuecss YUCIOBbIE MOCIeNI0Ba-
TEIBHOCTH.

14.TIpenen ¢pynkiuu B Touke. OTHOCTOPOHHUE MPEAEITBI (DYHKITHIA.
[Tpenen ¢pyHkumuu B 6eckOHEYHOCTH. beckoHeuHo manble U Gecko-
He4YHO OoJybme GyHKIMUA B Touke. CBOMCTBA OECKOHEYHO MAJIbIX
¢ynkuuit. CoiicTBa mpenenoB ¢yHkuuid. [Ipu3Haku cyiiecTBoBa-
HUS TIpenieioB (O mpefesie MPOMEeXyTOYHOH (YHKIUHU, O IMpejaesne
MOHOTOHHOM (hyHKIIMK). HeonpeaeneHHOCTH U METOJIbl UX PacKphI-
TUs. 3aMeyaTeNbHble Mpenenbl U cieacTBus U3 Hux. CpaBHeHHE
0ECKOHEUHO MaJIbIX.

15. HenpepbIBHOCTh (YHKIIHMI B TOUKE, HA MHOXKECTBE U Ha OTpE3-
ke. Touku pa3pbiBa GYHKIMU U UX KiIaccU(UKAIMs. AJITOPUTM HC-
ciefoBaHus (DYHKIIMM Ha HENpPEpbIBHOCTb. JIEWCTBUS Haja HEIpe-
PBIBHBIMU (PYHKIIUSIMH. HerpepbhIBHOCTh 3J€MEHTapHBIX (PYHKIHIA.
CgoiicTBa (DyHKIMI, HENMPEPHIBHBIX Ha OTpPE3Ke (CYIIECTBOBAHWE
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-
XOJUMBIC ISl OIICHKHM 3HAHWW, YMEHUH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

HAMMEHBIIET0 ¥ HauOOJBIIEro 3HAYCHUH, OTPAHUYEHHOCTD, CYIIIe-
CTBOBaHHE IMPOMEKYTOUHBIX 3HAUCHUH).

2 cemecTp
1. Onpenenenne npousBoaHoM. [Ipon3BoaHas OT anreOpandeckoi
CYMMBI, pa3HOCTH, NPOHM3BEACHUS W 4YacTHOTO (yHKumid. [Ipoms-
BOJIHBIE CIIOKHBIX (DYHKIUH, 33JaHHBIX HESBHO U MapaMEeTPUUECKH.
2. Muddepenunan ¢pynkuuu. CoiicTBa nepsoro auddepennnana.
['eomeTpryecKkuii 1 MEXaHHYECKUI CMBICI MPOU3BOIHON U Audde-
peHnuana 1-ro nopsaka, MX IPUMEHEHUE B PEIICHUH IMPUKIIAIHBIX
3ajad.
3. IIpou3BoaHbIE BHICIIMX MOPSAKOB (DYHKIHIA, 33JaHHBIX SBHO,
HESIBHO, MapaMeTpuiecku. MexaHn4ecKuid CMBICT MPOU3BOAHOM 2-
ro NopsAIKa.
4. Muddepenuuansl 2-ro0 W BBICHIUX HOpsAAKOB. HewHBapuaHT-
HOCTBH OopMBI U (HEPEHITNATOB BHICITUX MOPSAKOB.
5. Teopembr ®epma, Pomst, Jlarpamxka, Komm. [IpaBuno Jlonurains
JUISL PACKPBITHSI HEOTIPEACIICHHOCTEMN.
6. YcnoBus MOHOTOHHOCTH (PyHKUUN. DKCTpeMyMbl QYHKIUH, He-
o0xonumoe ycioBue. Jloctarounble ycioBusl.
7. OTpICKaHHe HAUMEHBIIIETO U HAUOOIBIIETO 3HAYCHUN (PYHKIINH,
muddepeHIpyeMoi Ha OTpe3Ke.
8. HUccnenoBanue BeImykiocTH ¢(yHkuuu. Touku meperuda.
ACUMITOTHI PYHKIIMHU.
9. IlepBoobOpa3nas. Heompenenenuslii uHTerpan. CpoiicTBa He-
olpezieIeHHOro UHTerpaia. Tabauna MHTErpasos.
10. Meronbsl MHTErpUpOBaHUS (HEMOCPEICTBEHHOE HHTErpUpPOBa-
HUE, UHTEIPUPOBAHUE IO YaCTSIM U 3aMEHOM MepEeMEHHBIX ).
11. WnTterpupoBaHue pallMOHAIBHBIX (QYHKIIHH.
12. WHTerpupoBaHue HPpPAMOHAIGHBIX (YHKIWN (CTENEHHBIE |
TPUTOHOMETPUUYECKHE MOJICTAHOBKH).
13. WHTerpupoBaHue TPUTOHOMETPUYECKUX (YHKIMH. YHHBEp-
CaJIbHasi TPUTOHOMETPHUYECKAs MOJCTAHOBKA. BeIpakeHus, HEUHTe-
rpUpyeMble B KBaJpaTypax.
14. 3agaum, npuBOAAILINE K MOHATHIO OINPENEJIEHHOr0 MHTErpasa.
WHTterpanbHas cyMMa, omnpeaesieHHbl uHTerpain. @opmyna Hero-
ToHa-JleitOHuIa. CBOMCTBA OIpENEIEHHOI0 HMHTErpaia, Teopema
cymecTtBoBaHus. «Teopema o cpeHEMY.
15. WuTterpupoBaHue Mo 4acTsAM, 3aMeHa MEPEeMEHHOW B ompee-
JICHHOM UHTerpale.
16. OmnpeneneHHbli HHTErpaJl OT HEYETHON M YeTHON (PyHKLUU 110
CUMMETPUYHOMY NpoMexyTKy. HecoOcTBeHHbIE HHTETpalibl ¢ Oec-
KOHEYHBIMH TIpe/ieJaMy U OT HEOTPAHWYECHHBIX (PYHKIUH.
17. Beraucnenue rmiomanei miockux Guryp. Beraucinenue niuHb
TyTH.
18. dyHkUU ABYX JEHCTBUTEIBHBIX IMEPEMEHHBIX, CIIOCOOBI HUX
3aganus. OOnacte onpeneneHus. JIMHUM ypoBHA (YHKLIMH JBYX
NEPEMEHHBIX.
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-
XOJUMBIC ISl OIICHKHM 3HAHWW, YMEHUH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

19. TlonsTHe mpenena U HEMPEPHIBHOCTH (PYHKLIUU JBYX IEpEMEH-
HbIX. YacTHbIe MPOM3BOAHBIE MEPBOrO MOPSAKA, UX TeoMeTpuye-
CKHI CMBICIL.

20. ITomnbi muddepeHiman, ero cBsi3b ¢ YaCTHBIMU MTPOU3BOIHBI-
mu. [IpubnvKeHHbIE BBIYUCICHUS C MOMOIIBIO TOJTHOTO Audde-
peHIuana.

21. IIpousBoxansie U audQepeHnnans BRICIIMX TOpaKkoB. Teope-
Ma O CMEUIaHHbIX MPOU3BOAHBIX. JuddepeHnpoBanme ClI0XHbIX U
HESIBHBIX (DYHKITHA.

22. KacarenpHasi INIOCKOCTh U HOpMaJlb K TIOBEPXHOCTH.

23. Dkcrpemymbl (YHKIMM JABYX NepeMeHHbIX. HeoOxommmoe
ycloBue 3KcTpeMyma. JlocTaTouHOe yCIIOBUE SKCTPEMyMa.

24. OtpicKaHMEe HAMMEHBIINX M HAWOOJBIINX 3HAYCHUNA (PYHKIUH
JBYX TIEPEMEHHBIX.

25. 3amauu, NPUBOIANINE K MOHITHIO JBOMHOTO MHTErpaja. [IBoii-
HOM MHTerpal, ero ompeaeneHue. Teopema CyliecTBOBAaHUS BOM-
Horo uHTerpana. CBoiicTBa, TeOpeMa 0 CpeIHEM 3HAUCHUH.

26. Brrumcnenue apoiHoro uHTerpana. [lepexoa K MoOdsIpHBIM KO-
OpAMHATAM.

27. TlpwnoxeHus TBOWHOTO MHTETpaa.

28. 3amauu, MPUBOJAIINE K MOHATUIO TPOWHOTO MHTErpana. Tpou-
HOW MHTErpal, ero onpejaeieHue, cBoiictra. Teopema cyiiecTBoBa-
HUs TPOMHOTO MHTETpaa.

29. IlpunoxeHus TPOMHOTO HHTETpaa.

30. 3agada o BBRIYHMCICHUHN Pa0OTHI MEPEMEHHON Crutbl. Ompenerne-
HHUE KPUBOJMHEWHOT0 HHTErpata Mo KOOpAUHATAM.

31. CsoiicTBa, BRIUUCIICHHE KpHWBOJWHEHHOTO mHTerpana |l pona.
®opmyna ['puna.

32. YcioBus HE3aBHCUMOCTH KPUBOJIMHEHHOTO HHTETpasia Mo MyTH
uHTerpupoBanus. HaxoxaeHnne QyHKIUU IBYX MEPEMEHHBIX 10 ee
noyiHoMy nuddepeHuaty.

33. ITpunoxeHus KPUBOJIMHEHHOTO HHTErpajia BTOPOro poAa.

3aounas popma oOyueHnus

O1neHOYHBIE Cpe/ICTBA

Tunosble KOHTPOJbHBIE 3a/laHus U (MJIM) UHbIE MaTepHalibl, HEOO-
XOJMMBbIE JUISl OLICHKH 3HAaHWN, YMEHW, HaBBIKOB U (MJIM) OIBITA
JEeSTENIbHOCTH, XapaKTepU3YIOUMX CPOPMUPOBAHHOCTH KOMIIETEH-
1IMI B IPOLIECCE OCBOEHUS JUCIMILINHBI

Kox n HaumeHoBanue
WHJIMKATOpa KOMIIEe-
TEHIINU

1 kypc
1. TlepBooGpa3nas. Heompenenenuslii uHTerpan. CpoiicTBa He-
oIpeieIeHHOro uHTerpana. Tabiuia HHTerpanos.
2. Metoabl MHTETPUPOBAaHUS (HEMOCPEICTBEHHOE WHTETPUPOBA-
HUE, UHTETPUPOBAHUE 110 YACTSAM U 3aMEHON NEPEMEHHBIX ).
3. UurerpupoBanue panuoHanbHbIX (yHKUMHA. WHTErpupoBaHue
UppalMOHATIBHBIX (YHKUMN (CTENEHHbIE M TPUTOHOMETPUYECKHE

W-1lonk
Mcrionb3yeT OCHOBHbIE
3aKOHBI €CTECTBEHHO-
HayLIHBIX JOUCIHUIIIINH
JUTSE PEIICHHST CTaH-
,IIapTHLIX 3a4a4 B COOT-
BETCTBHH C HAIIPaB-
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

MO/ICTAHOBKH ).

4. VHaTerpupoBaHWE TPUTOHOMETPUYECKUX (YHKIHMH. YHHUBEp-
CaJlbHasE TPUTOHOMETpPUYECKasl MOJCTaHOBKA. BrlpaxkeHus, HEMHTe-
rpUpyeMble B KBaJpaTypax.

5. 3ajmaum, NpUBOJAIIME K TMOHATHUIO OINPEJCICHHOrO0 HMHTErpasa.
NurterpanbHas cymma, onpeaeneHubiid uaterpain. ®opmyna Heroto-
Ha-JleiiOauma. CBoiicTBa ONPENEICHHOTO MHTErpajia, TeopeMa Cy-
niectBoBanus. «Teopema o cpeHeM».

6. MuTerpupoBaHue IO YacTsAM, 3aMEHa INEPEMEHHOH B Ompeje-
JICHHOM UHTerpale.

7.HecoOcTBeHHBIE MHTErpalibl ¢ OECKOHEUHBIMU TPENETaMu U OT
HEOTPAHUYEHHBIX (PYHKIIHII.

8.Brruncienue tuiomazei miockux ¢uryp. Beraucienue amuMHBI
nyru. OyHKIUKM ABYX NEHCTBUTENBHBIX MEPEMEHHBIX, CIOCOOBI UX
3amanust. O6nacTs onpeneneHus. Jlnaun ypoBHs QyHKIIMH IBYX Tie-
PEMEHHBIX.

9.IlonsiTHe mpenena M HEMPEPHIBHOCTH (YHKIHUU JIBYX IEPEMEH-
HbIX. YacTHbIE MPOU3BOJAHBIC MEPBOTO MOPSJIKA, UX TEOMETpHUe-
CKHM CMBICIL.

10. [Tonueiii auddepeHuan, ero CBsi3b ¢ YaCTHBIMH ITPOU3BOIHBI-
Mu. [IpubnmkeHHbIe BRIYMCICHUS C TTIOMOIIBIO TTOJIHOTO AU depeH-
uana.

11. IlpousBoansie u quddepeHnnansl BEICIIUX MOpaakoB. Teopema
0 CMEUIAaHHBIX MPOU3BOJAHBIX. JuddepeHnupoBanue CIO0XKHBIX U
HESIBHBIX (QyHKIUI.

12. KacarenbHasi IIOCKOCTh U HOPMaJIb K ITOBEPXHOCTH.

13. OkcTpemyMbl  (QYHKIMH JBYX TIepeMeHHBIX. HeoOxomammoe
yCIIOBUE 3KCTpeMyMa. JlocTaTOuHOE yCIIOBUE KCTPEMYyMa.

14. OTbickaHNe HaMMEHBIIUX M HaMOOJBIIMX 3HAUYEHUN (QyHKUIUU
JIByX TIEPEMEHHBIX.

15. 3ajgauun, npuBoAIIME K TOHATHIO JBOWHOTO WMHTErpaina. [[Boii-
HOW MHTErpal, €ro ompeneicHue. Teopema CylecTBOBaHUS JIBOM-
HOro uHTerpasia. CBOKMCTBA, TEOpEMA O CPEHEM 3HAYEHUH.

16. Boruucnenue nBoitHoro uHrerpana. Ilepexos K MOJSPHBIM KO-
OpIMHATaM.

17. TlpwioskeHus TBOMHOTO HHTETpaja.

18. 3amaum, mpuBOASAIINE K MOHITHIO TPOHHOTO MHTErpana. Tpou-
HOHM MHTETpa, ero olpeielIieHue, CBOWCTBa. Teopema CylecTBOBa-
HUs TPOMHOTO MHTETpaa.

19. TlpuioxeHust TPOWHOTO UHTETpaa.

20. 3amava 0 BBIYHCICHUH Pa0OTHI TIepeMeHHOW cHiibl. Omnpenerne-
HUE KPUBOJUHENHOIO HHTETpalla 10 KOOpAUHATaM.

21. CegoiicTBa, BRIYUCIICHWE KpHBOJWHEeHHOro wHTerpana |l pona.
®opmyna ['puna.

22. YcnoBus HE3aBUCUMOCTU KPUBOJIMHEHHOTO MHTETpajia Mo myTu
uHTerpupoBanus. Haxoxnenne QyHKIMM IBYX NEpEMEHHBIX IO ee
notTHoMY nuddepeHimany.

JICHHOCTBIO TIpodeccu-
OHAJILHOM JICSITENIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

23. TlpwiokeHust KpUBOJIMHEWHOTO MHTETpalia BTOPOTO PoJia.

2 Kypc
1. YwucnoBsie psabl, CXOAUMOCTh U pacXoauMocTb. HeoOxoaumele
YCIIOBUS CXOIUMOCTH. ["'apMoHundeckuii psa. ['eomerpuueckas npo-
rpeccusi. CBOMCTBA CXOASIIUXCS PSAOB.
2. Psanpl ¢ nonoxxutenpHbIMU wieHaMU. [Ipu3Haku cpaBHeHUs ps-
noB. Ilpusnak [lanambepa. Wuterpanpubiii npusnak Kommu. Psn
Hupuxie.
3. 3mnakouepenyrommecs psapl. Ilpusnak JleitOnuma. AbGcomoT-
Hasl, YCJIIOBHAsl CXOJUMOCTb.
4. Crenennble psagel. Teopema AbGens. UHtepBan u paamyc cxo-
JUMOCTH CTENEHHOro psaa. CBONCTBA CyMMBbl CTEIIEHHOIO psja:
HETPEPHIBHOCTD, MOWIEHHOE Au((HepeHInpOBaHHE U HHTETPHPO-
BaHUeE.
5. Paper Teitmopa m Maknopena. PasnokeHue siaeMeHTapHBIX
bynkuuit B psag Teitnopa u B ps MakiiopeHa.
6. IIpwiokeHHe CTENEHHBIX PSIIOB K MPUOIMKEHHBIM BBIYHUCIIC-
HUSM: pelleHue TudepeHnaabHbIX YPaBHEHUH, BBIYMCICHUE HH-
TErpajoB.
7. 3amauyu, NpUBOASAIIME K MOHATUIO NU(QepeHIHanbHbIX ypaB-
Henuit (V). [lopsnok 1Y, pemenne Y.
8. /1Y mepBoro nopsaka. HauanbHble ycioBus, oblee perieHue,
yacTHoe pemieHue. 3anada Komm. Teopema cymiecTBoBaHuS U
€IMHCTBEHHOCTH pemieHus 3agaun Komm. ['eomerpudeckas UHTEp-
nperauus Y nepBoro nopsika.
9. J1V nepBoro nopsizika ¢ pa3aensonuMucs NepeMeHHbIMU.
10. OmsHopoxansie 1Y mepBoro mopska.
11. JIuneiinslie 1Y nepBoro nopsiaka. Ypasnenue S. bepuymim.
12. J1Y Broporo mopsjaka. HadanpHbIe YCIIOBHUS, 00Iee pelieHue,
4yacTHoOe pemieHne. 3agada Komm.
13. 1V BeICIINX NMOPSIKOB, TOITYCKAIOIINE TIOHMKEHUE TTOPSIKA.
14. Jluneiinsle ogHopoaHble /1Y BTOpOro nopsaka. JIuneitHo He3a-
BHUCUMBIE U 3aBUCHMBbIE pemieHus. Onpeaenutens BpoHckoro, ero
CBOMCTBA.
15. Teopema o crpykrype obmero pemenus JIOAY. Otbickanue
o6mero pemtenus JIOAY ¢ mocTossHHBIME KO3 GUIIMEHTAMH.
16. JIHJLY BTOpOrO mOpsiAKa C IMOCTOSHHBIMH Ko3(ddummenramu.
Teopema o cTpykType obmiero pemeHus. MeToa Bapualuy Mpou3-
BOJIBHBIX MTOCTOSIHHBIX.
17. Otpickanue vactHoro pemenust JIHY co crnenuanbHbIM BH-
JIOM TIpaBoii yacTh. Teopema 0 HATOKEHUH PEIICHUH.

U-lonk-1
Hcnonb3yeT 0CHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHUIIJINH
JUTSI pEIIeHUs CTaH-
JApTHBIX 33]1a4 B COOT-
BETCTBUU C HaIpaB-
JIEHHOCTBIO IIpodeccu-
OHAJILHOMW JIeSTeNbHO-
CTH

2 Kypc
1. Knaccudukamust coOwiTuii. IIpocTpaHCTBO 3I€MEHTapHBIX CO-
ObITHii. AnreOpa coObituii. IlonsTHe ciydaitHoro coOsiTus. OTHO-
CUTEJIbHBIE YACTOThI. 3aKOH YCTOMYMBOCTH OTHOCUTEIBHBIX YaCTOT.
CBs13b MEX1y BEPOSITHOCTBIO U OTHOCUTEJIBHON YacTOTOM.
2. Tlonarue BeposTHOCTH cOOBITHs. Kilaccuyeckoe U reomeTpude-

N-1onk-s
VYyacTByeT B 3KCIIEpHU-
MEHTAJIbHBIX UCCIIEN0-
BaHUSX 0 UCIIBITAHUIO
CEeIbCKOXO0351CTBEHHOU

TE€XHUKHU
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

CKoe ompeneneHue BeposaTHocTi. KomOunaTopuxa.

3. HenocpezncTtBenHoe BeluucieHHe BeposTHOCTH. [loHATHe 00 ak-
CUOMATHUYECKOM ITOCTPOEHUH TEOPUU BEPOATHOCTEH.

4. Metoabl BbIUMCIIEHUS BeposATHocTeill. TeopemMa O MOBTOpeHHUH
onbITOB (cxema bepnysun). HauBeposiTHelas yactora npu noBTO-
PEHHUH OIBITOB.

5. CiyyailHble BEJIMYMHBI M 3aKOHBI UX PacIpe/ieICHuUs.

6. JluckpeTHble ciydaiiHble BeIMUUHBL. Psij pacnipenenenus.

7. HenpepbiBHbIE citydaiiHble BeiauuumHbl. DyHKIMS pacmpenene-
HUS, IUIOTHOCTh PAcIpelesIeHus, UX B3aUMOCBSA3b U CBOCTBa. Be-
POSATHOCTB MOIAaHUs CIIy4allHON BEJIMYMHBI HA JAHHBI UHTEPBAJ.
8. UucnoBble XapaKTepPUCTHKH CIIydailHbIX BeJWYMH. MaTemaTHue-
CKO€ O’KHIAaHHWE U €T0 CBS3b CO CPEAHUM apu(PMETHUECKUM (3aKOH
6onbmux yucen). Jlucnepcus U cpeiHee KBaJpaTudeckoe OTKIOHE-
HUE CIIyYallHOW BEJIMYMHBI.

9. Pacnpenenenue Ilyaccona. bunomuanbHoe pacnpeneneHue.

10. HopmanbHOE pacrpeneneHue, ero CBOMCTBa, YCIOBHSA, IPH KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKH HOPMAJIbHOIO
3akoHa. PyHknua Jlammaca. Beluucienue BEpOSTHOCTH NONAJIAHMS
CIIy4ailHOM BEJIWYMHBI Ha 3aJlaHHBbIM MHTEpPBajl B CIy4yac HOpMalb-
HOT'O pacrpe/esIeHusl.

11. TlonsTHe o pa3nuuHbIX (popmax 3akoHa OosbmMX yucen. Teo-
pembl bepuymiu u YeOoimeBa. LlenTpanpHast npenenpHas Teopema
JIanynosa.

12. T'enepanbHasi COBOKYITHOCTh M BBIOOpKa. BapmanmoHHBIN psi.
['ncrorpamma, smnupudeckas (GyHKIUS pacnpezeneHusi, BHIOOpoy-
HOE CpeJiHee U IUCIIEPCHUS.

13. TodeyHble OLIEHKM HEM3BECTHBIX MAapaMETPOB pacHpeaeIeHHs
M0 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEUIEHHOCTb, 3()h(eKTHB-
HOCTb, COCTOSITEJIBHOCTb.

14. UnrepBanbHble oneHKU. MIHTEpBaIbHOE OlIEHMBAHME MapaMeT-
POB HOPMAJILHOTO PacIpEIEICHHUS.

15. TloHATHE O CTAaTUCTHYECKON THITOTE3€ M 00Ias cxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Omubdku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MomutHocts kputepusi. [loseputenbupie oomactu. Kpu-
TE€PUH NTPOBEPKU TMIIOTES.

16. Cuctema nByX cirydaifHbIX BenuanH. OyHKIIMOHAIbHAS, CTATH-
CTHYECKAsl U KOPPEJSIIMOHHAS 3aBUCUMOCTH MEXAY BEITMUNHAMMU.
17. DneMeHTHl KOppENSILIMOHHOrO aHaiu3a. JInHelHbI perpeccu-
OHHBIN aHAIIN3.

18. OcHoBHBIE cBOIicTBa perpeccuu. OIEHKH MapaMeTpOB perpec-
CHOHHOM MOJENY 10 METOAY HauMEHBUIMX KBaJApaToOB U CBOICTBa
ATUX OIEHOK. Y paBHEHHUSI JIMHEHHON PErPECCUM.

19. TecHora cBsi3M U €€ oleHKa Mo K03 PHUIIMEHTY KOPPETALUU.
20. IMTonsTue o HenmuHEWHOHN perpeccun. KoppensimoHHOE OTHO-
menne. OmnpeneneHne napaMeTpoB HEJIMHEHHBIX ypaBHEHUH pe-
IPECCUU METOJOM HaUMEHBUIMX KBAIPATOB.
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Hlkana 1 KpUTEpUH OLICHUBAHUS OTBETa 00yYarONIerocs MpeAcTaBieHbl B Ta0INLIE

IlIkana Kpurepun oueHnBanus
Onenka 5 BCECTOPOHHEE 3HAHUE IPOrPaMMHOIO0 MaTrepuala MAaTeMAaTHKHU; IIpa-
(oTnHMuHO) BWJIBHOE IIPUMEHEHNE MAaTEMATUYECKUX 3HAHUN B PEIIECHUHN ITPUKIIAIHBIX
3a1a4.
Ouenka 4 3HaHUE MPOrPaMMHOI0 MaTepualla; HAINYME He3HAYUTENIbHBIX OLIUOOK B
(xopo1wo) PEILICHNN 33[1a4; HEJOCTaTOYHOE PACKPBITUE COAEPIKAHUS BOIIPOCOB.
Onenka 3 3HAHUE OCHOBHBIX MAaTEMAaTHYECKUX IOHATUH, METONOB U AJITOPUTMOB,
(YZ1OBIETBOPUTENBHO) | JONMYCKAET OUIMOKH IPH MX MPHUMEHEHUH.
Onenka 2 HET 3HAaHHA OCHOBHOI'O IPOTrPaMMHOIO MaTepHuala, IPUHLIMIIAAIbHBIC
(HEeYZOBJIETBOPUTENILHO) | OIIMOKH IIPU OTBETE HA BOIPOCHI U B PEIICHUH 33]1a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




