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

1.1. Heap u 3a7a4n TUCHHUILTHHBI

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

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

3agaum JUCHMIIJIMHBI:

— U3YyYUTHh OCHOBBI MaTEMATHYECKOTO armapara HeoOXOAUMOTO /ISl PEIICHUS] 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;

— (opmupoBaTh HAaBBIKM MaTEMaTHYECKOIO HCCIEI0BAaHUS 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 3a/1a4M MPOGECCHOHATBHON IEATEIbHOCTH Ha OCHOBE 3HAHUM
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 PEIICHUS CTAHIAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnonw3yeT oc- C HAMPaBIEHHOCTHIO MPO()ECCHOHATEHOM IEATENHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | YMCHHS OOyyJaromuiics TOMKEH YMETh: UCIOIh30BaTh MaTeMaTHye-
HBIX JTUCIUTIINH CKHI ammapar JJIs PelIeHus CTaHIapTHBIX 3a/1a4 B COOTBET-
JUTSL peIleHus CTBUU C HAMPABJICHHOCTHIO PO(ECCUOHATLHON JeSITENEHOCTH
CTaH/IapTHBIX 3a- - (51.0.09-Y.1)
a4 B COOTBET- HaBBIKA 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 IPOBEIECHUH SKCIIEPUMEHTAIBHBIX UCCIIEA0OBAaHU B Mpodeccuo-
HaJILHOU JIEITEILHOCTHU

Kon n HaumeHoBa-
HHE UHAUKATOpa

®opmupyemsie 3YH
JOCTHIKEHHS KOM-

HEeTEeHIINU
3Hanus | OOydaroluiics JOJDKeH 3HaTh: (hyHJaMEHTAIbHbIE OCHOBBI Ma-
W-lonks TEeMaTHKH HEOOXOMMBIE JUISI y4acTHsl B OKCIIEPUMEHTAIBHBIX
VYdacTByeT B 3KC- MCCIICIOBAHMSIX 110 HCTIBITAHUIO CETTbCKOXO035ICTBEHHOH TeX-
HepUMEHTAIBHBIX HUKH -
HCCIIEJOBAHMSIX I10 (51.0.09-3.2)
UCIIBITAHUIO CENlb- | yMeHUs | OOy4aromuiics TOMKEH yMETh: IPUMEHATh MaTeMaTHUECKUI
CKOXO35IICTBEHHOU anmapar mpy y4acTUHU B 9KCIIEPUMEHTAIBHBIX UCCIICIOBAHUSIX
TEXHUKH 10 UCTIBITAaHHIO CEITbCKOXO03SHCTBEHHOM 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 aucunminnsl B ctpykrype OITIOII

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

3. O0béM AUCHMIUINHBI U BUbI y4eOHOH padoThl

O60bem mucrurumHbl coctaBiser 10 3adernerx enunun (3ET), 360 akamemudeckmx gaca
(manee yacos).

JvucuunnuHa nu3ydaercs:

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

- 3a09Hast Gpopma oOydeHus Ha 1, 2 Kypcax.

3.1. Pacnpenenenne o0beMa IMCOMIIMHBI IO BUAAM Y4e0HOH padoThI

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

KonraktHasi pa6ora (Bcero), 184 36

B TOM YHCJI€ MPAKTHYECKAsi MOAT0TOBKA

Jexyuu (J1) 92 18
Ipaxmuuecxue 3anamus (113) 92 18
Jlabopamopuvie 3auamus (J13) — —
CamocrosiTesibHas padora o0yuarommxcs (CP) 104 302
KourtpoJasn 72 22
Hroro 360 360




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
Pa3znen 1. Ananutuueckasi reOMETpUs C 3JEMEHTAMU JIMHEHHOMN aJireOpsl
1.1. DEeMEHTHI JIMHEHHOM anreOpbl 14 4 - 6 4 X
1.2. DNeMEeHTHI BEKTOPHOI anreOpsl 18 6 - 6 6 X
1.3. AHanuTHueckas reoMeTpust 32 10 - 10 12 X
Paznen 2. OCHOBBI MaTEMaTHYECKOr0 aHAJIN3a
2.1. DyHKIUA 11 2 - 1 8 X
2.2. ITpenen. HempepsIBHOCTH 24 8 - 6 10 X
2.3. KommiekcHbie uncna 9 2 - 3 4 X
HuddepennmanpHoe ucUUCIE-
2.4. HUE (QYHKIMHU OJIHOM IMepeMeH- 30 10 - 10 10 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 26 8 - 8 10 X
2.6. OnpeneneHHblil HHTETpa 20 6 - 6 8 X
JuddepenumanbHoe ucducie-
2.7. HUE (YHKIMM HECKOJIbKMX Iie- 14 4 - 4 6 X
PEMEHHBIX
o8 Kpartssle 1 KpUBOJIMHEWHBIEC WH- 18 4 i 4 10 X
Terpasl
) UwucnoBbie ¥ (QyHKIIMOHAIBHBIC 15 6 i 6 3 «
psizibI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 17 8 - 6 3 X
392 Cucremsl } T depeHIraIbHbIX 3 i i 5 1 <
ypaBHEHHI
Pa3nen 4. JluckpeTHast MareMaTHKa
4.1. MHuoxectBa. OTHOIIEHNA. Dite-
4 1 - 2 1 X
MEHTbI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredbpa MHO- 1 i i i 1 <
KECTB
4.3. DneMeHTHI TeopHH rpados 1 - - - 1 X
Paznen 5. Teopust BEposITHOCTEN € 3IEMEHTAMU MATEMATUYECKON CTaTUCTUKU
5.1 Crnyyaiinble COOBITUS 9 3 - 4 2 X
5.2. CrnyualiHble BEJTMUHHBI 12 6 - 4 2 X
53 DJeMeHThl MaTeMaTHUeCKOM 10 4 i 4 5 «
CTaTUCTHKH
KoHnTpoas 72 X - X X 72
Htoro 360 92 - 92 104 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 16 1 - 1 14 X
1.2, DJIeMEHTHI BEKTOPHOM areOpbl 20 1 - 1 18 X
1.3. AHanuTHuecKas reoMeTpust 26 1 - 1 24 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 12 - - - 12 X
2.2. ITpenen. HenpepbsiBHOCTB 22 1 - 1 20 X
2.3. KommekcHbie uncna 10 - - - 10 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJHOI IMepeMeH- 29 2 - 2 25 X
HOU
2.5. HeonpeneneHnublii ”HTErpa 28 1 - 1 26 X
2.6. OmnpeieIeHHbIN HHTETPa 26 2 - 2 22 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 19 2 - 1 16 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 26 1 i 5 23 <
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. MmuoxectBa. OTHOLIEHUS. DIie- 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 360 18 - 18 302 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.

11



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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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
Bunel camoctosiTenbHON paboThl 00y4arOIIUXCs v 10 3209HOI
110 OYHOM opme
oOydeHus (bopme 0byte-
HUS
[ToaroroBka K NpakTUYECKUM 3aHATUAM 30 36
BrlnonHenue KOHTPOIBHOM paboThI 133
CamocTrosTenbHOE H3yUYEHHE OTAEIBbHBIX TEM U BOIIPOCOB 35 133
[ToaroroBka MHAMBUAYAIbHBIX IMCbMEHHBIX pa0OT (THIO-
30
BBbIX PacueToB)
[ToaroroBka K MPOMEKYTOUHOM aTTECTAIlUU 9
Hroro 104 302
4.5.2. CogepxaHue caMOCTOSATEIbHON PabOThl O0YYArOIINXCS
KonunuectBo
No 4acoB
i HaumeHnoBaHnue TeM 1 BOIIPOCOB 10 OYHON | O 3209HOMN
dbopme 00y- |bopme 00y-
YEeHMSI YEHUS
Marpuibl, AEACTBUSA C HUMU. BbIUncIieHHE ONpenenuTenen pas-
1 JUYHBIMHU criocobamu. PemieHue cucteM JTUHEHHBIX ypaBHEHUMN 4 14
" | 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 6 18
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 6 14
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 | MCCUenoBanue ux ¢dopmMbl MeTOIOM cedeHui. TexHudeckue 6 10
" | IPUJIOKEHUS TEOMETPUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HUE TeJla OIPAaHUYEHHOIO TOBEPXHOCTSIMH.
[TocTpoenue rpaduKoB dIEMEHTAPHBIX (PYHKIUN ITyTEeM MPeoo-
5. | pa3oBaHMi (MapajuieNbHBIA TEPEHOC, pacTsKeHue (CxaTue), 8 12
OTOOpaKCHHE).
6. | Boluncnenue npenenoB 4MCIOBBIX MOCIEIOBATEILHOCTEH, IMpe- 10 20
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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 CI0XHBIX (QYHKIHA, a Takke ¢GYyHKIIHHA
3aJJaHHBIX HESIBHO U mapamerpuuecku. [lpumenenue nuddepen-
yana K MpUOIKEHHBIM BhIYHMCICHUsM. [Ipumenenue nudde-
PEHLIMAIBHOTO UCUUCIICHUS IJIi UCCIEAOBaHUS (DYHKIMHA M TO-
CTPOCHUS MX TPa(HKOB.

10

25

MeTo/1bl UHTEIPUPOBAHNS HEONPEAEIEHHOI0 MHTErpaa.

10

26

10.

Brraucnenue onpenenéHHbIX WHTErpaioB. HecoOcTBeHHBIE 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.

22

11.

HuddepenuupoBanue (QyHKIUU JIBYX TepeMeHHbIX. [lomHbII
muddepernman. [Ipumenenue nonHoro muddepeHnuana K npu-
OnMKEHHBIM BhIUMCIIeHUsIM. KacarenbHas I0CKOCTh U HOpMaJlb
K MOBEPXHOCTU. DKCTPEeMyMbI (DYHKIIMU HECKOJIBKHX IEPEMEH-
HbIX. OThICKaHNE HAUOOIBIINX U HAMMEHBIIUX 3HAYeHUH (HyHK-
I,

16

12.

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

10

23

13.

OcHOBHBIE KJIaCCHl YpaBHEHUM, HMHTETPUPYEMBIX 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 CHELMAIBLHOrO BUaa. MeTo | Bapuauu npouns-
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. Pang Dypee m1st QyHKIMH ¢ JIFOOBIM EPHOIOM.
VYcnoBre MOTOYEYHON CXOOUMOCTH U CXOIUMOCTH «B CPEIHEM.
[IpumeHenune TpuUroHomerpuueckux psagoB dypee B mpubdIu-
’KCHHBIX BBIYMCIICHUSX.

17.

MuoxectBa. OTHOIIEHHSI. DJIeMEHThl KOMOMHATOPUKH.

SN

18.

Bynesa anre6pa u anre6pa MHOXKECTB.
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KoanuectBo
4acoB

HanmenoBanue TeM 1 BOIIpOCOB 110 O4HOH 110 3209HOI

¢dbopme 00y- |hopme 00y-
YCHUSI YCHUS

n/a

19. | Dnementsl Teopun rpados. 1 4

Krnaccuueckoe M CTaTUCTHUYECKOE OINpEAENICHUs BEPOSITHOCTH
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUYECKUE BEPOSTHOCTU. TeopeMbl CIOXKEHHUS BEPOSITHOCTEH
U CIEACTBHS U3 HUX. YCIOBHas BEPOSTHOCTb. T€OpeMbl 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. HenmpepbiBHbIE 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 IpeJieJbHas 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
pa3In4YMM B OLIEHKAX MapaMeTpoB; 3) O MPHUHAJICKHOCTU BBIOO-
POK OJHOW TeHepallbHOM COBOKYMHOCTH. CTaTUCTUYECKHE KpU-
TepUu TMpOBepkH rumortes: Kpurepuil I[Iupcona, Kommoroposa,
CrpronenrTa.

22.

Cucrema n1Byx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
pensAuMOHHAs 3aBUCMMOCTH MEXAy BelMunHaMHu. JIuHelHasa 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. OmnpezneneHue napameTpoB HEIMHEH-
HBIX YPAaBHEHUHN PETPECCUU METOJIOM HaNMEHBIINX KBaJIPATOB.

23.

Hroro 104 302

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

Y4eOHo-MeTonuuecKue pa3padboTku umerorcss B Hayunoit 6ubnuoreke ®I'bOY BO OxHO-
VYpansckuii 'AY:

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

2. TumoBsle pacyeTsl MO TeMe «IJIEMEHTHI JIMHEHHON M BEKTOPHOH anreOpbl» [DIeKTpoH-
HBIN pecypc|: MeTOAMYECKHEe YKa3aHuUs ISl CTYACHTOB OYHOW M 3a09HOU opM 00ydueHHUs [Hampas-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 DnexrposanepreTuka u aekrporexuuka, 19.03.02 Ilpo-
JIYKThI TIUTAaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILUIEKCOB, crienuanbHocTd 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPe/I-
ctBa] / cocraputenu: Axkynua O.E., baxenosa C.B.; IOxuno-Ypansckuit 'AY, UacTutyT arpomxe-
Hepuu. — YensaOuHCK: HOxHo-Y panbckuit Ay, 2021. - 65 c. — Pexxum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

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

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

5. BBenenue B MaTeMaTuyeCcKuil aHainu3 [DIEKTPOHHBIN pecypc]: yueb. mocobue ais camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOM (hopM OOydeHMs (HarpaBiI€HUs MOJATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

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

7. TunoBoit pacuet no teme «uddepeHunansnoe ucuncienue GyHKIUN OHONW AeHCTBU-
TEJILHOM MEePEMEHHON U €ro MPHIOKCHHS» IS CAMOCTOSTEIbHON PabOThI CTYAEHTOB [DIEeKTpOH-
HBIN pecypc]: [A7s caMocTosTeNnbHOU paboThl CTYIeHTOB O4YHBIX (akynbreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YensOunck: OxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

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

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

10. TumoBsie pacueTsl M0 TeMe «Psaply [DIeKTpOHHBINA pecypc]: METO. yKa3. s CTyIeH-
TOB OYHOH (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 3eKTpoTexHuka, 19.03.02 [IpoaykTsl MUTaHUS U3 PaCTUTEIBHOIO ChIpbs, 23.03.03 Dkcmny-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAaIlMH M KOMILUIEKCOB, criennanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJoruueckue cpenacrsal / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii 'AY, UHCTUTYT arpowH)XeHEepuHu. — 3-€ u37., uchp. u jAoi. — Yemssounck: HOxHO-
VYpanbckuii 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. JInddepennmanbabie ypaBHEHUS B IPUKJIAIHBIX 3a7a4ax [DJIEKTPOHHBIA pecypc]: MEeTOI.
yKa3. 7Sl CTyJIEHTOB 04HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpounxenepus, 13.03.02
DJIeKTpo3HEpPreTrka U 3ekTporexuuka, 19.03.02 [IpoaykThl TUTaHUS U3 PACTUTEIBLHOIO ChIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIUH U KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumnooii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DIEKTPOHHBIN pecypc]: METOM. yKa3.
UL CTyIEeHTOB O4YHOH (opmbel oOyuenus [Hampasnenuii: 35.03.06 Arpoummxkenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUs U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTaius TPaAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemnble TpaHCHOpTHO-TeXHONOTHYeckue cpencrtsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arpouHXeHepuu. — 2-¢ u3/1., UCIp. U JIOTL. —
YenstOUHCK: IOxHo0-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumnoBsie pacueTsl o TeMe «MaTemMaTHuecKast CTAaTUCTHKAY [ DJIeKTPOHHBIN pecypc]: Me-
TOJ. YKa3. ISl CTY/ICHTOB O4HOU (popMmbl 00yuenust [Hanpasienuid: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka 1 3neKTpoTexHuka, 19.03.02 [IpoxykTel muTaHUs U3 paCTUTEIBHOTO
ceIpbs, 23.03.03 DkcrutyaTaius TpaHCIOPTHO-TEXHOJOTUYECKUX MAITUH ¥ KOMIUIEKCOB, CIIEI[Uab-
HoctH 23.05.01 HazemHble TpaHCTIOpTHO-TEXHOJIOTHUEcKue cpenctBal / coct. M. H. Apxumnosa;
IOxHO-Ypanbckuii 'AY, UHCTUTYT arpounHx)eHnepuu. — 4-¢ u3f., uctp. u aoin. — Yenssounck: KOx-
Ho-Ypanbckuiit ['AY, 2018. — 72 c. — Pexwum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauueckue yKa3aHusl U KOHTPOJIbHBIC 3a/IaHUs TI0 MaTeMaTUKe JIJIsl CTY/IEHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTpOHHBIN pecypc]: [HanpaBiaeHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepretuka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuit 'AY, Uncturyr arpounxenepuu. — YensOunck: HOxHo-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®OoH/I OLIEHOYHBIX CPEICTB /ISl POBeIeHH s
NMPOMeKYTOUYHOI aTTeCTAMU 00yYaIOIIMXCH MO JUCHUIIHHE

Jlnst ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH 00y4aromuxcsi TpedoBanusm OI'OC
BO pazpabotan (oHA OLIEHOYHBIX CPEACTB JUIS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M MPOBEICHUS
MMPOMEKYTOUYHON aTTeCTAllMK OOYYAIOIIMXCS MO AUCHUIUIHHE. DOHJI OIEHOYHBIX CPEJICTB MPE.I-
craBiieH B [Ipunoxenuu.

7. OcHOBHAs M 1ONOJTHUTEJIbHAsI ydeOHasi IMTepaTypa, HeoOXoAMMAas 1JIs1 OCBOEHHUS
AUCHUTINHBI

OcHOBHas ¥ JIOMOJHUTENbHAS yyeOHas nurepatypa uMmeercst B Hayunoit 6ubamoreke u aek-
TpoHHOU HH(POpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuit [AY.
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OcHoBHas:

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

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

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

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

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

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

7. Muxonu C.B. JluckperHas mareMaTuka aisi OakanaBpa: MHOXKECTBA, OTHOLIEHUS, (PyHK-
1y, rpadel: yaeoHoe mocodue / C.B. Mukonu. — Cankr-IlerepOypr: Jlanb, 2022. — 192 c. — Pexxum
nocryma: https://e.lanbook.com/book/211049

JlomosiHUTEIBLHASA:

1. Epycanumckuii .M. JluckpetHas matematuka. Teopust u npaktukym / SI.M. Epycanum-
ckuii. — 2-¢ w3xg., crep. — Cankr-IlerepOypr: Jlams, 2023. — 476 c¢. — Pexum npocryma:
https://e.lanbook.com/book/319427

2. JIucuukun B.T. MaTtemartuka B 3aauax ¢ pemeHussMu: yueOHoe nocobue / B.T. Jlucuu-
kuH, N.JI. ConoBetuuk. — 7-e u3f., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 464 c. — Pexum no-
cryna: https://e.lanbook.com/book/126952

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

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

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

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

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

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

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

1. EnuHOe OKHO I0CTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd

2. DBC «Jlanb» http://e.lanbook.com/
3. VYuusepcuterckas 6ubmmoreka ONLINE http://biblioclub.ru/

9. Meroauyeckue YKa3aHus 1l 00y4al0IIUXCHA M0 OCBOEHHUIO TUCHMILIHHBI

VYuyebHo-MeTomueckue pazpaboTku umerorcs B HaydHoil OuGnuorexke W 3JIeKTPOHHOW HH-
dbopmarmonHo-oodpazoBarensHoi cpene PI'BOY BO I0xHOo-Ypansckuit TAY:

1. DneMeHTHI TMHEWHON M BEKTOPHOW ayireOphl: yueOHOe 1MocoOue st CTyICHTOB OYHOU U
3a0uHOi (hopMm oOyuenus [Hampasnenuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka
u 3nekTporexHuka, 19.03.02 IIpoaykTel nuTaHUs U3 pacTUTENBHOTO Chipbs, 23.03.03 Dkcmyara-
11sl TPAHCIOPTHO-TEXHOJIOTMYECKUX MalIUH M KOMILIEKCOB, cneruanbHoctu 23.05.01 Hazemubie
TPaHCIOPTHO-TeXHONIoTn4Yeckue cpenctsal / FOxuo-Ypansckuii [AY, MHCTUTYT ATpOUHKEHEPHH;
O.E. Axynuu, C.B. baxxenoBa. — Yensounck: IOxuo-Ypansckuit 'AY, 2022. — 83 c¢. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TunoBble pacyeTsl Mo TeMe «DJIEMEHThI JTUHEHHOW W BEKTOPHOU anreOphI»: METOANYC-
CKHE yKa3aHUs JAJIsl CTYyJEHTOB OYHOM W 3a0uHOM dopM oOyuenus [Hampasnenuid 35.03.06 Arpo-
unxenepusi, 13.03.02 Dnekrposnepretuka u anekrporexHuka, 19.03.02 [IpoaykTsl nutanus us
pactuTenbHOro cbipbs, 23.03.03 Dkcmiyaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAalIUH M KOM-
IeKcoB, crenuanbHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE CpeAcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; FOxuno-Ypansckuii 'AY, UucTuTyT arpowxenepuu. —
YensOunck: HOxHo-Ypanbckuii I'AY, 2021.-65 c.— Pexum JlocTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumossie pacueTsl 0 TeMe «OpeneNnTeNn, MaTPUIIBl, CHCTEMBI IMHEWHBIX ypaBHEHHH,
BEKTOpHas anredpa, aHaJUTUYECKas Te€OMETpHs» [DIEKTPOHHBIM pecypc]: MeToA. ykas. Ul CTY-
NeHTOB O4YHOU (opmbl 00ydenust [Hampasienuid: 35.03.06 Arpounkenepus, 13.03.02 Dnextpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chbipbsi, 23.03.03
DKcIutyatanus TPaHCIIOPTHO-TEXHOJOTUYECKUX MalIMH M KOMILUIEKCOB, crnennanbHoctu 23.05.01
Hazemnble TpancnopTHO-TexHosornueckue cpenacrsal / coct. M.H. 3emckoBa; HOxHO-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]1., Uctp. U gon. — Yensounck: FOxuo-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiiKa [DIEKTPOHHBIA pecypc]: METOAMYECKHE yKa3zaHus AJis
CTY/IEHTOB OYHOM M 3a0uHOM popm oOyuenus [Hampasinenuit 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreThka U MekTpoTexHuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTEIBHOTO ChHIPbS,
23.03.03 Okcmryaranus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUMH M KOMIUIEKCOB, CIELMAIBHOCTU
23.05.01 HazemHbIe TpaHCIOpTHO-TeXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit ['AY, UactutyT arpounkenepun. — Yensounck: HOxuHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pesxxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBezneHue B MaTeMaTH4ecKuid aHanu3 [DIeKTpOHHBIN pecypc]: yueb. mocodue ajs camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HO (opM 00ydeHHs (HaIlpaBJICHUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocts 23.05.01) /
coct.: O.E. Axkynuu [u np.]; FOxuo-Ypanbckuit ['AY, UHctutyt arponsxenepuu. — YenssOnHck:
HOxHOo-Y panbckuit Tr'Ay, 2017.-70 c. — Pexxum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTuyecKuil aHanu3 QyHKIIUU OJTHOU Jeii-
CTBUTENIbHOM MEepeMEeHHOI» [DIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYJE€HTOB OYHOM (hopMbI
o0yuenus [Hanpasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 IEKTPOTEX-
Huka, 19.03.02 [IpoaykTel nUTaHUA U3 PACTUTEIBLHOIO ChIpbs, 23.03.03 DkcmiyaTauus TpaHCHOPT-
HO-TEXHOJIOTMYECKMX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Haszemuble TpaHcnopTHO-
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texHosornueckue cpenacraal / coct. O.E. Axynuu ; FOxno-Ypansckuii 'AY, UncTUTYyT arponnxe-
Hepuu. — 3-¢ u3 ., uctp. u non. — Yensounck: KOxno-Ypansckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

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

8. Tunosble pacuetsl 1o TeMe «HTerpanbHOe HcYUcieHne QYHKIMU OJHOM JeiCTBUTEN b-
HOM TIEPEeMEHHOI» /Il CaMOCTOSATEIBHONM padOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axkynuu, M.H. Apxunosa; IOxno-Ypansckuii ['AY, MHCTUTYT arpouHX eHe-
pun. — YenssOuHCK: HOxHO0-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumnoBsie pacuersl o TeMe «JnddepeHnmanbHoe U UHTETPATbHOE UCUUCICHUS (DYHK-
MU JBYX IMEPEMEHHBIX» [DIEKTPOHHBIN pecypc]: METOA. yKa3. [ CaMOCTOSITENbHON paboTh
CTYJICHTOB OYHOW W 3a04HOU (opm oOyueHus (HampasiieHus moarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuansHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpommxeHepuu. — Yensounck: HOxno-Ypansckuit 'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

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

11. Jduddepennmanbubie ypaBHEHUS B MPUKJIAAHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. JUIsl CTYIGHTOB O4YHOM (popMbl 00yueHus [Hanpasnenuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl mUTaHHUA U3 PACTUTEIBHOTO CHIPHS,
23.03.03 Dkcrmmyaraiusi TpaHCIIOPTHO-TEXHOJOTUYECKIX MAIIMH M KOMITJICKCOB, CIICIIUATBLHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TEXHOJNOTUYeckue cpenctsa] / coct.. O.E. Akynuy,
C.A. Ckpunika, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuet o TeMe «Teopust BeposTHOCTEN» [ DIEKTPOHHBIN pecypc]: MeToA. ykKas.
JUIS CTYIEHTOB OuHOM (opmbl oOyueHus [HampasieHuil: 35.03.06 Arpounxenepus, 13.03.02
OneKTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHKUA U3 PACTUTEIBHOTO CHIPHS,
23.03.03 Okcrmyaranusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIlWH U KOMIUIEKCOB, CIEIUAIbHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TeXHOJNOTHYeckue cpenctBa] / coct.. O.E. Akynuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepUn. — 2-€ U3/., HCIIpP. U JIOTL. —
YensOunck: IOxHO-Y panbckuit Ay, 2019. — 106 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

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

10. UndopMmaunoHHbIe TEXHOJIOTHH, HCIIOJb3YyeMble IPH OCYIIECTBIEHUH 00Pa30BATEILHOIO
npouecca no JUCHUILINHE, BKJIIOYAs NepeyeHb MPOrpaMMHOro odecneyeHust 1 HH(poOpMAaL u-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTABISETCA JIOCTYI K 0a3aM JaH-
HBIX:

- Texakcnept (nHpOpManMoOHHO-cripaBoyHas cucrema 'OCToB);

- «CenbX03TeXHUKa» (aBTOMaTU3MPOBAHHAs CIIPAaBOYHAsI CUCTEMA);

- My TestX10.2.

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

11. MaTepuajbHoO-TexXHHYecKasi 0a3a, HeoOXoauMasi /151 OCYyLIEeCTBJICHUSI 00pPa30oBa-
TeJbHOI'0 NPoIecca Mo JUCIUIINHE

Y4yeOHble ayaiuTOpuUM ISl NPOBEdEeHUSs] 3aHATHH, NMPeIyCMOTPEHHBIX NMPOrpamMMoi,
OCHAIIleHHbIe 000PY/0BAHMEM U TEXHHYECKMMHM CpecTBaMU 00y4eHHUs

1. YyeOnas ayauropust Ajs IOpOBEIEHUS 3aHATHH JEKIIMOHHOIO M CEMUHApCKOIO THUIIOB,
IPYNIOBBIX M MUHJIWBUIYaJbHBIX KOHCYJbTAIMM, TEKYIIETO KOHTPOJII U NMPOMEXKYTOYHON aTTecTa-
uu (331).

2. YueOHasi ayTUTOpHS JUTSI TIPOBECHUS 3aHITUH CEMHHAPCKOTO TUTIA, TPYIIIOBBIX U MH]IH-
BHUyaJIbHBIX KOHCYJIbTALMN, TEKYILIETO KOHTPOJISI U TPOMEXYTOUHOH arrectanuu (340).

3. YuebHas ayauTopus sl MPOBEICHUS 3aHSATHH JICKIIMOHHOTO M CEMHHAPCKOTO THIIA,
KYpPCOBOTO NPOEKTUPOBAHUS, TPYNIIOBBIX U MHAWBUYAJIbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJISA
U IPOMEXKYTOYHOM aTTectanuu (322).

IoMemeHus AJ1s1 CAMOCTOATENbHON PadoThl 00y4aOIIMXCSH

1. YueOHnas ayauTopus Ui IPOBECHUS 3aHATUH CEMHUHAPCKOT0 THIA, KYpCOBOI'O IIPOEKTH-
pOBaHMsI, TPYNIOBbIX U UHAWBUYAJIbHBIX KOHCYIbTALUN, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON
arrectauuu; [lomemenue g camocToATenbHOM padoTsl (149).

IlepeyeHb 000pyI0BAHMS U TEXHHUYECKHX CPEICTB 00y4YeHUs

IlepeHOCHON MYJIBTUMEAUNHBIN KOMILIECKC.

MynbeTHME THATIPOEKTOP.

Komnetotep Cuctemusiit 6510k; Intel® Pentium®; CPU G630 @ 2.70GHz 2.69 I'Tu, 1,70
I'b O3Y, HDD 320 GB, 6ecnipoBojHoii ceteBoit amantep TL-WN781ND.

Mounutop LG FLATRON w2043S.

[Tpoextop Acer.

OKpaH HaCTEHHBI.

Mplimb, K1aBuaTypa MpoBOAHBIE.
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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 MPOIECCE OCBOCHUS THUCIUTUTUHBI
[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 JACSATCILHOCTH, XapaKTEPUIYIOMINX CHOPMHU-
POBAHHOCThH KOMIIETEHIIUH B IPOIECCE OCBOCHUS TUCIUTLINHBI

Mertoanueckue matepualbl, ONpPEesIoniie MpoUeaypbl OICHUBAHUS 3HAHUM, yme-
HUH, HABBIKOB U (WUJIM) ONBITA JESATEIHOCTH, XapaKTePU3YIOLUUX 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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41
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (popMHUpyeMble B IIpoLecce OCBOEHUS TUCHUILIMHBI

OIIK-1 CnocoGeH pemats TUIIOBBIE 3a7jaud 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 JOCTHIKEHUS g =1 S =
KOMIIETEHIHN 3HAHUSA YMCHHUS HaBBIKH > § ;‘ §
& £ :
< 84 <
=
N-1lomk-1 OO6yuarommiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIC TMOHSTHS | yMETh: HCIOJIb30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
KOHBI €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 HaIpaB-

JIEHHOCTBIO IIpodeccuo-

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

AyaJbHOE 3a-
naHue (TUIO-
BOI1 pacuer).
3.Tectupo-
BaHUE
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OIIK-5 Criocoben y4acTBOBaTh B POBEACHUH SKCIIEPUMEHTAIBHBIX UCCIICAOBAHUH B TPOGECCUOHATLHON AEATEIbHOCTH

®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 10 | OCHOBBI MATEMATHKH HEOO- | MATHUYECKH armapar Mpu | CTPOCHUS MaTEMAaTHYECKHUX | CKOM 3aHs-
HCIBITAHUIO CEIbLCKOXO03SI- XOJIUMBIE ISl y4acTus B y4acTUU B IKCIIEPUMEH- MoOJieJIel HEOOXOAUMBIX | THH.
CTBEHHOM TEXHUKH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHUs B DKCIIEPH- 2. uanusu-

CJIENOBAaHUAX 10 UCHBITA-
HHUIO CEJILCKOXO3SIMCTBEH-

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

IO UCIIBITAHUIO CEILCKOXO0-
3IUCTBEHHON TEXHUKH -

MCHTAJIbHBIX HUCCJICO0BA-
HUAX 110 UCTIBITAHUIO CCJIb-

AyaJbHOE 3a-
naHue (TUIO-

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

N-1opk-1 Ucions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH ISl PEIICHUS] CTAHIAPTHBIX 3a7]a4 B COOTBETCTBUU C HAIIPABJIECHHOCTHIO
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

JlocTatouHsIi 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 HAIIPABICHHOCTHIO

npodeCCHOHATBLHOM J1esTelNb-
HOCTH

B COOTBETCTBUU C HaIpaBJIcH-
HOCTBIO NMPOQecCuOHAIBHON
NEeSATEIbHOCTH

b1.0.09-VY.1

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

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

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

OOyyaromuiics ymeer uc-
H0JIb30BaTh MaTeMaTUIECKUH
amrmapar i peleHus 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 COOTBETCTBHH C
HAIPaBIEHHOCTHIO MPOdeccH-
OHAJILHOU NEITEILHOCTU

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

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

ITokazaTenu oreHn-
BaHus (Popmupye-
Mbie 3YH)

Kpurepuu u mkasa olleHUBaHUs Pe3yJbTaTOB 00YUYEHMs 10 JUCHUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

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

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

OOyuaromuiics ¢ He3HAYH-

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

MaTeMaTUKH HEOOXOTUMbIE
JUTSL y4acTUs B OKCIIEPHMEH-

OOyuarommiicsi ¢ TpeOyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHO-
CTH 3HAeT (PyHIaMECHTAIbHbIC
OCHOBBI MAaTEMAaTHUKH HEO0XO-
JMMBIE JUTS y4acTHsl B DKCIIe-
PUMCHTAJIBHBIX UCCIICAOBAHN-
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[Toka3zarenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

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

HenocraTouHnslil ypoBeHb

JlocTaTouyHbIi YpOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBEHHOU TEXHUKU

CTBEHHOU TEXHHUKU

TaJIbHBIX UCCIIEIOBAHUIX I10
HWCHOBITAHUIO CEJILCKOXO03SI-
CTBEHHOU TEXHUKU

SIX TI0 UCIIBITAHUIO CEJIBCKOXO-
3IUCTBEHHON TEXHUKU

b1.0.09-Y .2

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

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

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

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

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT

HaBBIKAMH TIOCTPOCHUS Ma-

TEMATUIECKUX MOJICIICH He-
00XOJIUMBIX JJIsl y4acTHs B

3KCHepI/IMeHTaHI>HI>IX HUCCJIIC-
JIOBAHUSX IT0 MCITBITAHHIO

CEIIbCKOXO3SMCTBCHHOM TEX-

HUKH

OOyuatonmiics ciabo Bia-
JIEET HaBBIKAMH 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/Iﬂ B OKC-
IIEPUMEHTAIBHBIX UCCIIEN0BA-
HUAX 110 UCIIBITAHUKO CCIIb-
CKOXO3SIMCTBEHHOM TEXHUKU

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

TEXHUKH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH, XapaKTepu3yrmmx chpopmMupo-
BAHHOCTh KOMIIETEHIIHI B Npolecce 0CBOCHUS JUCIHIIMHBI

TumoBsle KOHTPOJBHBIE 331aHUS U MaTEePHUAJIbl, HEOOXOIUMBIE JJISl OLIEHKU 3HAHUH, YMEHUI
1 HaBBIKOB, COJIEP)KATCS B yUeOHO-METOIMYECKUX pa3paboTKaxX, MPUBEICHHBIX HUXKE.

1. DneMeHTHI TMHEHHON U BEKTOPHOH anreOpsl: yueOHOE MocoOue sl CTYACHTOB OUYHOU U
3a04HOM (opm oOyueHus [HanpaBieHuid 35.03.06 Arpounxenepus, 13.03.02 DiuekTposHepreTuka
u anekTporexHuka, 19.03.02 ITpoaykTsl nuTaHust U3 pacTuTenbHOro cheipbs, 23.03.03 Dkcmnyara-
LM TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Hazemusbie
TpaHCHOPTHO-TeXHONIOTH4Yeckue cpenctnal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Akynmuu, C.B. baxxenoBa. — Uensounck: IOxno-Ypansckuii 'AY, 2022. — 83 ¢. — Pexxum 1o-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TuroBble pacyeTsl MO TeMe «DJIEMEHThl JUHEHHONW M BEKTOPHOM ayireOphl»: METOaHYE-
CKHE YKa3aHWs JJIsl CTYJECHTOB OYHOW W 3a04HOU (opM oOyueHus [Hampasienuid 35.03.06 Arpo-
nnxenepus, 13.03.02 Dnexrposneprerrika u anekTporexHuka, 19.03.02 IlpoaykTel nutanus u3
pactuTenbHOrO Chipbsi, 23.03.03 Dkcmryartanus TPAHCIOPTHO-TEXHOJIOTMUYECKUX MAIIuH U KOM-
meKkcoB, crnenraibHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CpeACcTBa] / cocTa-
Burenu: Axymuu O.E., baxenoBa C.B.; IOxuno-Ypansckuit ['AY, Uuctutyr arpomxenepuu. —
YenstOUHCK: HOxH0-Y panbckuit I'AY, 2021. - 65 c.— Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tunossle pacueTsl Mo TeMe «OnpenenuTen, MaTpULbl, CACTEMbI JIMHEWHBIX YPaBHEHUIA,
BEKTOpHas ainredpa, aHaJIUTHYECKas reoMeTpus» [DJIEKTPOHHBIN pecypc]: MeToA. yKa3. JUisl CTy-
NeHToB o4HOU (opmbl 00yuenus [HampaBienuii: 35.03.06 Arpounkenepus, 13.03.02 Dnektpo-
SHEpreTHKa U AekTporexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chipbs, 23.03.03
DKcrulyaTalus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAlllMH M KOMIUIEKCOB, cnenuaibHoctu 23.05.01
Hazemubie TpancnoptHo-TexHonorudeckue cpenacrral / coct. M.H. 3emckona; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXEeHEPHH. — 3-€ U31., uclp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHUs IS
CTYJCHTOB OYHOHM M 3a04HOI ¢opM oOyuenus [HanpasneHuil 35.03.06 Arpounxenepus, 13.03.02
OneKTposHepreTuka U MeKTpoTexHuka, 19.03.02 [IpoaykTsel nuTaHus U3 PacTUTEIBHOTO CBHIPBS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TEXHOJOrHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpaneckuit 'AY, Unctutyr arpounxenepuu. — Yensounck: IOxuo-Ypanbckuit 'AY, 2019. —
32 c¢. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

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

6. TunoBble pacueTsl 10 TeMe «BBeeHne B MaTeMaTHUSCKAN aHau3 (QYHKIIUU OJTHOM JeH-
CTBHUTEJIBHON NEPEMEHHOM» [DNeKTPOHHBINA pecypc]: METOJ. yKa3. JJsl CTYACHTOB OYHON (hopMBI
oOyuenus [Hampasiennii: 35.03.06 Arpourxenepusi, 13.03.02 DnaekTpodHEpreTHKa U JIEKTPOTEX-
Huka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dxcrmyaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKHUX MAIIMH M KOMIUIEKCOB, cnenuanbHocTh 23.05.01 Ha3emHble TpaHCOpPTHO-
TexHosiornueckue cpeacraal / coct. O.E. Axynuu ; FOxuno-Ypansckuii 'AY, UncTuTyT arponnxe-
HEepuH. — 3-¢ u3., uctp. u jgomn. — Yensounck: Oxuo-Ypanbckuii [AY, 2019. — 69 c. — Pexum mo-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuer 1o Teme «JluddepenunanpHoe ucurcieHne GyHKIIUU OTHON ACHCTBU-
TEJIbHOM MepeMEHHON U ero MPHIIOKEHHSD ISl CAMOCTOSTEIbHON pabOoThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [ caMOCTOSITENIBbHOM pabOThI CTYJEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
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HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXeHEpHH. —
YensOuHCK: IOxHo0-Ypanbckuit Ay, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.
8. Tunosble pacuetsl 1o TeMe «HTerpanbHOe HcYUCcieHne QYHKIIMU OJHOM JeiCTBUTENb-
HOM TIEPEeMEHHOI» /Il CAaMOCTOSATEIHHONM pabOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axkynuu, M.H. Apxunosa; IOxno-Ypansckuii ['AY, MHCTUTYT arpouHX eHe-
pun. — YenstOuHCK: HOxHo-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
9. Tunosele pacuersl o Teme «/luddepennmanbHoe U UHTETpaTbHOES UCUHUCTICHUS (DYHK-

MU JIBYX TEPEMEHHBIX» [DNEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 caMOCTOSTEIHHOM PabOTHI
CTYJICHTOB OYHOW W 3a04HOU (opm oOyueHus (HampaBneHusi moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

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

11. Jduddepennuanbubie ypaBHEHUS B MPUKJIAJAHBIX 3aa4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. ISl CTYJICHTOB 04HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUs U3 PACTUTEIBHOIO ChIPbS,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
C.A. Ckpunika, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-¢ u3]l.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuet o TeMe «Teopus BeposTHOCTEN» [ DNEKTPOHHBIN pecypc]: METO . yKas.
JUIs CTYIEHTOB OuYHOM (opmbl oOyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUUECKUX MAIIUH U KOMIUIEKCOB, CHEIUATBLHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TEXHOJNOTHYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTyIIa:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsle pacyeTsl o TeMe «MaTemMaTuieckas CTaTUCTHKAY [ DNEeKTPOHHBIN pecypc]: Me-
TOJ. yKa3. JUIsl CTYASHTOB O4HOW (opmbl oOyueHus [HampaBieHuit: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTrka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 PacTUTEIBHOTO
ceIpbs, 23.03.03 DkcmtyaTanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB, CIIENAAITb-
Hoctu 23.05.01 Hazemuble TpaHCHIOPTHO-TEXHOJNOTHUYecKue cpenactBal / coct. M. H. Apxunosa;
IOxnO-Ypansckuit ['AY, UactutyT arpoumxenepun. — 4-¢ us., ucnp. u aom. — Yemssourack: FOx-
HO-YpaJIbCKUi Ay, 2018. - 72 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauyeckue yKa3aHusi U KOHTPOJIbHBIE 3a/IlaHUs IO MaTeMaTUKe JUIsl CTYACHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTPOHHBIN pecypc]: [HanpaBiaeHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepreTuka u ayekTpoTexHukal / coct.: O.E. Axymuu [m ap.]; FOxHo-
VYpaneckuit 'AY, Uncturyr arpounkenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

36


http://nb.sursau.ru:8080/localdocs/vmat/29.pdf
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf
http://nb.sursau.ru:8080/localdocs/vmat/58.pdf

4. MeToauveckne MaTepHAJIbl, ONpeessolue Npoueaypbl OllecHNBAHUS 3HAHUI, yMEHHH,
HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH, XaPAKTEePHU3YIOIIMX
chopMHUPOBAHHOCTH KOMIIETEHIIUI

B nannom pasznene Meroauveckue Marepuaibl, ONPEACIISIONINE MPOLeAyphbl OLEHUBAHUS
3HAHUW, YMEHUH, HaBBIKOB U (WJIM) OIBITA ACSITEIbHOCTH, MO AUCHUIUINHE «MareMmaTukay, npuBe-
JICHBbI IPUMEHUTENIBHO K KKJIOMY U3 UCIOJIb3YEMbIX BUJOB TEKYILETO KOHTPOJS yCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTeCTalli 00yJaroIIUXCs.

4.1. OueHo4HbIe CpeAcTBA JJIsl MPOBeAeHHs TeKYIero KOHTPOJIsl ycleBaeMoCTH B
npouecce NPAKTU4eCKON MOAT0TOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHSITHU

OTBeT Ha MPAKTUYECKOM 3aHSATHH HCIOIB3YETCs JUIsl OLEHKHU KauyecTBa OCBOEHUS 00ydaro-
IIMMCSl OCHOBHOHM Ipo(hecCHOHaIbHON 00pa30BaTeIbHONW MPOrpaMMBI TI0 OTIEIBHBIM BOIPOCAM U
TeMaM JUCHUIUIMHBL. TeMbl U IIaHbl 3aHATHH (CM. MeToApa3paboTKu II. 3) 3apaHee COOOIIaI0TCs
oOyvaromumcs. OTBET OLEHUBAETCSI OLEHKOW «OTIMYHOY, «XOPOII0Y», «YJAOBICTBOPUTEIHLHOY» WIIH

CHECYHOBJICTBOPUTCIIBHOY.

O1eHOYHBIE CpCaACTBa

TunoBble KOHTPOJbHBIC 3a/1aHus U (WJIKM) WHBIE MaTepUalIbl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | Xogumble 1t OIICHKW 3HAHWH, YMEHWH, HaBBIKOB M (MJIM) ONBITA | HMHJIMKATOpa KOMIIe-
JESTENIbHOCTH, XapaKTEpU3YIOUNX CPOPMUPOBAHHOCTH KOMIIETEH- TCHIINHU
U B IIPOIIECCE OCBOCHUS JUCIUILTAHBI

1. | 1. Boruucnuth 00BEM TPEyroibHON MUPAMUIBI C BEPIIMHAMU B TOY- NI-1omk-1
kax 4, B, C, D u naiiTu JyinHy BBICOTHI, ONyIIEHHON 13 BepiuHbl D | VMcnonb3yeT oCHOBHBIE
Ha rpanb ABC, eciu 4(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI €CTECTBEHHO-
2. HampspkeHre Ha KJIEMMax dJICKTPUYCCKOW IIETH, PaBHOE MEPBO- | HAYYHBIX JTUCIUTUIHH
HAYaJbHO HYJIO, PABHOMEPHO BO3pPACTaeT; OJHOBPEMEHHO B IIETIh JUTSI pEIIeHUs CTaH-
BBOJIMTCSI CONPOTHBIICHUE, MPOIOPIIMOHAIBHOE KBAJAPATy BPEMEHH | JapTHBIX 337a9 B COOT-
¢ kodddunueHToM mnponopuuoHanbHocTn 1 Om/mMuH. IlepBoHa- BETCTBUU C HaIPaB-
yanbHOE cornpotuBieHue nenu 4 Om. B kakoit MOMEHT BpeMEeHH TOK | JIEHHOCTHIO ITpodeccu-
B II€NTM HanOOJIbIIHIi? OHAJIBHOH JeITEILHO-

CTH
2. | 1. B )XMBOTHOBOJIYECKOM KOMILIIEKCE JJIsI KPYITHOT'O POraToro CKoTa NI-1omk-s

IIpU pazjiayv KOpMOB padoTaroT aBa TpaHcnoprepa. [Ipennonoxum,
YTO BEPOSTHOCTh 0€30TKa3HOW paboThl B T€UEHUE 3UMHUX MECALEB
Kaxzoro u3 Hux pasHa (0,9. TpancmopTepsl paboTaroT mpu mojaayue
AJIEKTPO3HEPIUH He3aBUCUMO. HaliTu BEpOATHOCTH TOTO, UTO B TE-
YeHHe 3MMHEro BpeMeHu OynyT padoTarb: 1) XOTs Obl OAMH TpaHC-
nopTep; 2) TOJIBKO OAUH TPAHCIIOPTED.

2. CpenHsist yposkalfHOCTh TIIEHHIIBI (B IEHTHEpax ¢ | rexrapa) B
X03sicTBE 007acTH SBJSIETCS HOPMAIBHO PpacHpeieseHHON ciy-
YalHOW BEJIMYMHOM CO CPEJHWM 3HA4Y€HUEM 23 Il U JUCHEepCHEr
1,21 . 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
CEIbCKOXO03S1ICTBEHHOM
TEXHUKHA

Kputepun onenuBanus orBera (Ta0l.) JOBOASATCS IO CBEACHUS OOYJAIOIIMXCS B Hadalle 3a-
HaTui. O1eHKa 00bsBIIAeTCS 00ydaroeMycsl HETIOCPEICTBEHHO MOCIIE OTBETA.
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Hkana Kpurepun oueHuBanus

Ouenka 5 - 00yJarouuics MOJTHO YCBOMJI yUeOHBIN MaTepua;
(oTHM4HO) - IPOSIBIISICT HABBIKU aHAJIM3a, 00OOIICHUS, KPUTUIECKOTO OCMBICIIC-

TEMAaTU4YCCKUX METOOAOB,;

YMEHUH U HaBBIKOB;

POCTCIICHHBIX BOIIPOCOB.

HHUA 1 BOCHPUATUA I/IH(I)OpMaL[I/II/I, HaBbIKW IIPUMCHCHHA OCHOBHBIX Ma-

- Marepuall U3JI0KEH I'PaMOTHO, B OIPEIEICHHOMN JIOTHYECKOU IocIe-
JIOBATEJIBHOCTH, TOUHO UCIIOJIB3YETCSI TEPMUHOJIOTHS;

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

- IPOJEMOHCTPUPOBAHO YMEHHE PEIaTh IPUKIIAIHbIE 3a1a4H;

- IPOIEMOHCTPUPOBaHA CPOPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHUM,

- MOT'yT OBITH AONYIICHBI OJlHA-ABC HCTOYHOCTH IIPpHU OCBCUICHUH BTO-

OHeHKa 4 OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLCHKY «5 », HO IIpHU

(xopor10) STOM MUMEET MECTO OJIUH U3 HEJIOCTATKOB:
HE MCKa3MBIIINE COJCPKAHNE OTBETA;

CTH.

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyHICHbI HeOOJIbIIINE Hp06eHLI,

- B pCHICHUU NMPUKIIAAHBIX 3a4a4 JOMYHICHbI HC3HAYUTCIIbHBIC HETOYHO-

Onenka 3 - HENOJIHO WJIM HENOCJEeI0BaTeIbHO PACKPHITO COJIEPKaHUE MaTepuara,
(YOOBNIETBOPUTENBHO) | HO TOKa3aHO o0OIee MOHMMAaHUE BOIMPOCA U MPOJEMOHCTPHUPOBAHBI

KHUX HAaBOJAIIUX BOIIPOCOB;

YMCHHA, JOCTATOYHBIC IOJIA IIaJIbHefIIHeFO YCBOCHUA Marcpuaia,

- UMCJIMCH 3aTPpYyAHCHHUA WJIN OJOIYIICHbBI OIIIMOKHU B OIIpCACIICHUU ITIOHA-
TI/II\/JI, HCIIOJIb30BAHUN TCPMHUHOJIOTMH, B IPUMCHCHUU MAaTCMAaTHYCCKUX
MCTOAOB pCHICHUS IMPUKIAIHBIX 3aa4, UCIIPABJIICHHBIC ITOCJIC HECKOJIb-

- IPY HETIOJIHOM 3HaHUM TEOPETHYECKOr0 Marepualia BbISBIIEHA HEN0-
cTaTto4yHas c(pOPMUPOBAHHOCTh YMEHHUH M HABBIKOB, OOy4aroImIMiicsi He
MOJKET MIEPEHOCHUTDH 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYaAIUH.

Ouenka 2 - HE PACKPBITO OCHOBHOE COJEp KaHUE yueOHOro Marepuana;
(HEyJOBIIETBOPUTENLHO) | - OOHAPY)KEHO HE3HAHWE WM HEeNMOHMMaHWe Oobliedl miu Hanbosee

BaXHOW YacTH yueOHOro Marepuaa;

HaBOJAIIMX BOIIPOCOB.

- JONYIICHBI OIMOKH B OMpCaACIICHUU HOHSITI/IfI, pru HCIOJIb30BaHNU
TCPMUHOJIOTHH, B IMIPUMCHCHUHN MAaTCMAaTU4YCCKHUX MCTOAOB IPpHU PCHIC-
HHUU TIPUKITAIHBIX 3a7a4, KOTOPbIC HC HCIPABJICHBI ITOCJIIC HECKOJBKUX

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

WnnuBuayanbHoe 3afaHue (Jajiee THIOBOM pacdeT) MCHONb3YyeTCsl JUIsl OLIEHKH KauecTBa
OCBOCHHS OOydaloUIMMCs OCHOBHOW MNpoQecCHOHAIBHOM 00pa3oBaTeNbHON MpPOTrpamMMbl 1O OT-
JIeNIbHBIM TeMaM TUCUUIUIMHBL. BapuaHT 3aianus A KakJ0ro 00y4yaronierocsi onpeaensercs B co-
OTBETCTBUHU C NOPSAJKOBBIM HOMEPOM B >KypHaiie rpynmnbl. Conep:kaHue 3alaHuil THUIOBBIX pacye-

TOB IPUBOJUTCS B MeTOAUYECKUX YKazaHusX (1. 3 ®OC).

OneHoYHBIE CpeCTBA

TunoBble KOHTPOJBbHBIC 3a/laHus U (WJIU) UHBIE MaTepHalbl, HEOO-
Ne | xonmumple JUIsi OIICHKW 3HAHWH, YMEHHWH, HABBIKOB M (MJIM) OTIBITA
JESTEIIbHOCTH, XapaKTePU3YIOUNX CPOPMUPOBAHHOCTh KOMIIETCH-
U B IIPOIIECCE OCBOCHUS JUCIMILTHHBI

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

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

Ko n nHaumenoBaunue

Ne | xomumeble U OIICHKHM 3HAHWH, YMEHHW, HaBBIKOB M (WJIM) OIBITA | WHAMKATOpPA KOMIIE-
JEeSITebHOCTH, XapaKTEePU3YIOMUX CHOPMHPOBAHHOCTH KOMIIETEH- TEHIUU
I[UI B MPOIECCEe OCBOCHUS JUCIUILTUHBI

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

_ | Acnonb3yer ocHOBHBIE

JISIUTh BEMMMHY U HANPABJISIONINE KOCHHYChl MOMEHTA PABHOMICH- | 5o oupr ecrecTReHHO-
CTBYIOILIEH STHX CHJI OTHOCUTEIBHO TOYKH B, ecom F, = {3; 1 2}, HAYYHBIX TUCLUILITHH
F,={-4,-2,-5}, F,={5, 11}, A(-8,-4;-2), B(-6;-2,—4). JUISL PETIEHUS CTaH-
2. CormacHo 3akoHy HbIOTOHA, CKOPOCTb OXJNAXKICHHS Tena mpo- | A apTHPIX 3alad B COOT-
TOPLMOHATBHA PA3HOCTH TEMIIEPATyp Tela U OKPYKAIOIICH cpeipl. | ool clBiHi ¢ Hallpas-
H3BecTHO, uTO B TeueHne 20 MUH. TEJIO OXJIAXKIAETCA OT 100° o HeHHOCTBfO npodecen-
60°. Uepes CKOIBKO BPEMEHH ¢ MOMEHTA Hadana OXJIaXIeHHs TeM- | OHa/IPHOM ACATCIBHO-
neparypa Tena noHusutes 10 30°, ecim TeMmeparypa oKpyKaromei cm
Cpeibl COCTABIISIET 20%?

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

pacripeiefieHHasl ciydaiiHas BeM4rHa X ¢ MaTeMaTUYECKUM OXKH-
naHueMm, paBHbIM 3,2%, U CpeIHEKBAaIPATUYECKUM OTKJIOHEHHUEM,
paBHbM 0,15%. Haiitu ¢pyHKIMIO TUIOTHOCTH. BRIYHCTUTE BEpOSIT-
HOCTb TOTO, 4TO B 2 U3 4 Hayaady B3SATHIX MPoOax KUPHOCTh MOJIO-
ka Oyzaer He menee 3%.

2. I3mepeH xapakTepHbIi pazmep X JeTtaneid, 00padaTbiBaeMbIX Ha
HEKOTOpoM cTaHke. 3amepeno 80 aeranield. [laHHbIEe 3aMepOB MpH-
BEJICHBI B Ta0II.

3,86 {406 (3,67 |397 [3,76 |3,61 |396 |4,04 |3,84
3,94 (398 (3,57 |3,87 |4,07 399 |3,69 |3,76 |3,71
3,94 (3,82 (4,16 |3,76 |4,00 |3,46 |4,08 |3,88 |4,01
397 |3,71 [3,81 |4,02 |4,17 |3,72 |4,09 |3,80 |4,02
3,73 |3,52 (3,89 |392 |4,18 |426 |4,03 |414 |3,72
433 (3,82 (4,03 |362 |393 (350 |3,70 |3,71 |3,76
3,81 (3,89 (3,90 3,84 |393 (394 |3,64 |4,00 |3,95
4,05 |4,10 (4,11 |415 |4,20 |414 |4,22 |3,59 |4,25
4,24 1430 (3,62 |365 [4,72 ]398 |3,88 |3,95

O6paboTath pe3yibTaThl 3TOTO OMbITA 10 CIEIYIOLIEMY TUIAHY:

1. [TocTpouM CTaTUCTHUECKOE pAaCIpEEIeHUE BEIOOPKHU.

2. BpIYMCIMM OIIEHKH MaTeMaTHUYeCKOT0 0XKUJaHUS U TUCTIEPCUH.
3. TloctpouM rucTOrpaMMy OTHOCHUTEIIBHBIX YacTOT, YCTAaHOBHB
CTaTUCTUYECKUH (IMIUPHUUYECKUI) 3aKOH PACIPENEICHUS U 3alu-
meM ero GyHKIUI MIOTHOCTH. C MOMOIIBIO KPUTEPHS xz (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COIVIACHU SMIIMPUYECKOIO 3aKOHa pac-
MIpEAEIICHNs CIIy4ailHOM BETUYUHBI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npezeneHus (3akoHoM ["aycca), crienarp BBIBOI.

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

5. BpluucauTh JOBEPUTENBHBIA HMHTEpBAl I MATEMAaTH4ECKOIO
OKHMJAHUS U JUCIEPCHH.

VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHbIX UCCIIEN0-
BaHUSX 110 UCIIBITAHUIO
CeJIbCKOXO035HCTBEHHOM
TEXHUKHU
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10.
11.
12.
13.

[Tpu u3yueHn” UCUUIUIMHBI «MaTeMaTHKay BBIMOIHSAIOTCS CIEAYIOIINE TUITOBBIE PACUeThI:
Omnpenenurenu. Matpuibl. CHCTEMBI JIMHEHHBIX aredpandeckux ypaBHeHul (4-6 3amanmii).
Bekropnas anrebpa (3-4 3aganus).

AHanutuueckas reomeTpus (5-7 3agaHuit).

BBenenne B MaremaTthdeckwii aHauu3 (QYHKIUH OJHOW JCHCTBUTEIBHOH mepeMeHHou (4-
6 3amaHuin).

Huddepennnansaoe ucuucienue GyHKIUNA OAHON AEHCTBUTEIBHON MEPEMEHHON U €ro Mpu-
noxenus (6-8 3amanuii).

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHuplii uHTErpai (4-6 3agaHuii).

Huddepennnanbaoe ncunciaeHne GyHKIUU IBYX IepeMEeHHBIX (3-4 3a1anus).

WuTerpanbHoe ucurcienne GyHKIUU ABYX NepeMeHHbIX (3-4 3aianus).

Psinpl (6-10 3amanmi).

Huddepenunansubie ypaBHeHus (5-8 3ananuii)

Teopus BeposiTHOCTEH (6-8 3aMaHMIN).

Martematuueckas cTaTUCTHKA (2 3aaHUs).

PaGora BeImosHsAETCS B OTAETBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.
TpeOGoBaHust MpU BBHITTOJIHEHUH THIIOBOTO pacyeTa:
yCIIOBUE KXKIOW 3a7a4u BKJICUBAETCA B TETPaJb B IEYaTHOM BUJE WJIM MHUIIETCS OT PYKH pas-
OOPUYUBBIM TOYEPKOM;
MIPUBOJIUTCS MOJTHOE U OOOCHOBAHHOE PEIICHUE ¢ HEOOXOAMMBIMU TOSCHEHUSIMU, BEIYHCIICHH-
SIMH M pacyeTamu;
MOCIIe PelIeHHsI 3aITUChIBAETCS OTBET;
rpaduyecKkre NOCTPOCHUS BHIMOIHIIOTCS KapaHIaIioM;
TEKCT peIlIeHUs BCEX 3a/1a4 JIOJHKEH ObITh B TMCHBMEHHOM BH/IE;
JUTSI OTMETOK UM 3aMEYaHHI MperoaBaTess J0KHBI ObITh OcTaBleHbI moJist (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IpenojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBep-

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

HpeHOI[aBaTCJ'IL MOXKET HA3HAYUTH IO CBOEMY YCMOTPCHUIO 3allIUTY THUIIOBOI'O pacCucTa, BbI-

MOJIHEHHOTO 00YyYaromMCs.

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

oOyuarolerocsi coriacHo rpauKy BIIOJIHEHHS B Hayauie ceMecTpa. TUIIOBOM pacueT OlleHUBAeTCs
MpernoaBaTesieM OLIEHKON «3auTeHOY, «HE 3a4TCHO» U Pe3yNbTaT OOBSIBISAETCS HA 3aHITHH.

IlIkana Kpurtepun onenuBanns

O1eHKa «3aYTCHOY - pa60Ta BBIIIOJIHEHA ITOJIHOCTHIO,

- YMEHHE JIOTUYHO U TPaMOTHO IPUMEHATh MaTEMaTHUYECKHE METObI
IIPU PELIEHNH MTPEIJIOKEHHBIX 3a/1a4;

- yMeHHe 0OOCHOBBIBAaTh BBIOOpP METOJAA pEIIEHUs, MOKa3bIBAET 3Ha-
HU€ OCHOBHBIX MAaTE€MaTWYECKMX MOHSATHHI IMPU OTBETE HA BOIPOCHI
npernoJiaBaTessi, Cnoco0eH UCIPABIATh OMIMOKH MOCE JONOTHUTEb-
HBIX BOIIPOCOB.

OI_ICHKa «HEC 3a4YTCHO» - pa60Ta BBITIOJTHCEHA HE B ITOJTHOM 061>eMe;

- OTCYTCTBHUC HCO6XO,Z[I/IMBIX TCOPCTUUCCKHUX 3HaHI/II71;
- JOIIYIICHBI rpy6},1e OIINOKH B MNPUMCHCHUHN AJITOPUTMOB Mar€MaTu-
YCCKHNX METOJAOB PCIHICHUA 3a1a4.

40



4.1.3. OnieHuBaHUE KOHTPOJIBLHON PabOThI

KonTponbnas paboTa npenycMoTpeHna aiis 3a0uHoil popmbl o0yuenusi. KonrponpHas pabota
BBITIOJIHSCTCS JIJIs1 OLIEHKH Ka4eCTBa OCBOCHHUS 00yUaIOIIMMCSl OCHOBHOM MpodecCnoHaIbHON 00pa-
30BaTeIbHON MPOTrpaMMBbI MO OTJEIBHBIM TeMaM AUCHUIUIMHBL. B Hauane ceccun oOydaromemycs
BBIIAIOTCS 3aJaHUSI KOHTPOJILHON pabOThI, KOTOPYIO HEOOXOAUMO BBHITIOJIHHUTH K CIEIYIOIICH cec-
cu. BapuaHTbl MHIMBUIYaTbHBIX 33JaHUI IPEICTABICHBI B yueOHO-METOAMYECKOIl pa3zpaboTke:
MeTtoaudeckue yka3aHusl U KOHTPOJIbHBIC 3aJaHUS 110 MATEMAaTHKE JJIsl CTYJCHTOB 3a09HOM (hOpMBI
oOydeHus [DneKkTpoHHBIN pecypc]: [Hanpasienue moarotoBku 35.03.06 Arpounxenepus, 13.03.02
DneKTpodHEepreTrKa U MekTporexauka] / coct.. O.E. Axymuu [u np.]; FOxHo-Ypanbckuii [AY,
HNucturyTr arpommxenepun. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum no-

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

O1eHOYHBIE CpCaACTBa

TumnoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) UHBIE MaTepUalbl, HE0O-

Ko n HaumeHnoBaHue

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

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

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

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

2. JlnameTpsl TUCKOB U3 ONMBITHOW MApPTHUH, YUACTBYIOIIEH B TEHJIE-
pe Ha MOCTaBKU MPOIYKIMHU Al COOPOYHOI0 3aBOJIa, paclpeene-
Hbl TI0 HOPMAJIbHOMY 3aKOHY. M3BECTHO MaTreMaTH4yecKoe OKHJa-
HUe (cTaHzapT) AuaMeTpa a =59 MM U cpelHee KBaJpaTHyecKoe
OTKJIOHEHHE 6 = 5 MM. HaiiTu BeposiTHOCT TOTO, UTO

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

0) TMaMeTp MPOU3BOJIBHO B3STOH JeTaln OTIUYAETCs OT CTaHIapTa
He 0oJIpIIIe YeM Ha 3 MM.

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

KOHTpOJ’IBHaSI paGOTa OLICHUBACTCA MNPCIOJaBaTCIIEM OLICHKOM BadyTCHO», «HC 3a4YTCHO».

Kputepun onieHMBaHHS TpeACTaBICHB B Ta0nuie. Pe3ynbraT KOHTPOJIBHON pabOThl BBICTABIISIETCS
B TAJIOH pelieH3uH. B ciydae BbICTaBIEHMS OLICHKH «HE 3aUTEHO» OOydarouuiics o0si3aH B KpaT-
Jaimuii CPOK MCHPABUTH BCE OTMEUCHHBIEC MPETOAaBaTelIeM HEJOCTATKU M CIATh KOHTPOJIBHYIO
palboTy Ha IOBTOPHYIO MTPOBEPKY.
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HIxanaa

Kpurepumn oueHuBanus

OreHKa «3a4TeHo»

- paboTa BBITOJIHEHA TOTHOCTHIO;

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

- B PCIICHUU HET MAaTEeMaTHYECKUX OITMOOK (BO3MOXKHA OJHA-/IBE He-
TOYHOCTH, OINKCKA, HE SBJISIONIASICS CIICICTBUEM HE3HAHUS WJIM HETO-
HUMaHHs Y4eOHOT0 MaTepuana).

OreHka «He 3a4TEHOY

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

HC BJIaJCCT HGO6XOI{I/IMBIMI/I TCOPCTUUCCKHMMU 3HAHUAMMU
- HC YMCCT NPUMCHATH MATCMATHYCCKUC MCTOAbI B PCIICHWM 3a1a4.

4.1.4. TectupoBanue

TecTupoBaHue HCHONB3yeTCsl Al OLEHKH KadyecTBa OCBOCHMS OOYy4aroIMMCsS OCHOBHOM
npodeccuOHaIbHOM 00pa30oBaTeabHOM MPOrpaMMbl MO OTAEIbHBIM T€MaM MJIM pa3zeiaMm JUCLU-
winHbl. TecT mpenctaBiasieT co0OM KOMIUIEKC CTaHJApTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOLIMM
YIPOCTUTH IMPOLENYpPY U3MEPEHHUs 3HAHUM M yMeHHi oOyuwatommuxcs. OOydaromuMcs BbIIAIOTCS
TECTOBBIE 3a/1aHus ¢ (POPMYIMPOBKON BOIIPOCOB M MPEAJIOKEHUEM BHIOpATh OJMH MPaBUIbHBINA OT-
BET U3 HECKOJIbKUX BaPUAHTOB OTBETOB.

O1eHOYHBIE CpeaCTBa

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

Ko n HaumMeHnoBaHue

Ne | XoauMmble aJIs1 OLIEHKHM 3HAHWM, YMEHWI, HABBIKOB M (MJIM) ONbBITA | WHIMKATOPA KOMIIE-
JEATEIbHOCTH, XapaKTEePU3YIOMHX C(HOPMUPOBAHHOCTH KOMIIETEH- TEHLIUH
IMii B IPOIECCE OCBOCHHUS TUCIIMTUINHBI
1 1-» 3 W-1lonk
A= Hcnosb3yeT OCHOBHBIE
1. Matpuna 4 2 BBIPOJKJIEHA TIPU A PABHOM. .. 3aKOHBI €CTeCTBEHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIIUTUTHH
1 5 JUIs pelIeHus CTaH-

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

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

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

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

6. 3aKkOH  JABWXKEHUS  MATepUANIBHOW  TOYKH  HMEET  BUJ

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

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

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

Ko n naumenoBanue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

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

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

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

/4

4
a) —;0) 27;8)0; T) 0.

-8

9

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

POIi BBIpaXKaeTCs JaHHBIM HHTETPAJIOM, HMEET BUJL. ..

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

') OKPYKHOCTb C PauycoM \/E .

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

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

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

1. Onepanueit Hag MHOXecTBaMU A U B, pe3ynbTaT KOTOPOH Bbljie-

JICH Ha PUCYHKC, ABJISACTCA. ..
B A

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

7 1 7 1
2) 4130 5738 170 4

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

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

TEXHUKHA
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O11eHOYHBIE CPEJICTBA

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

Ko n naumenoBanue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

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

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

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

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

F(x)=+

MaTeMaTUYECKOE OKHUIAHUE ATOM HOPMAIbHO pacupeaeaeHHON
CIy4yallHOM BEJIMYMHBI PABHO ...

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

X1 |3|5]6
p101la|b|03
a)a=0,3,b=01;6)a=0,3, b=0,2;
) a=0,6,b=06;r) a=04, b=02.
7. VI3 reHepanbHON COBOKYITHOCTH M3BJI€UEHA BBIOOpKA 00beMa
n=50:

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

P

Torna n4 paseH...

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

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTrare u3MepeHuii HEKOTOPOH (PU3MUECKON BETUYMHBI O/1-
HUM Ipubopom (6e3 cucTeMaTH4ecKuX OIMKUOO0K) MOIYUEHbI CIeay-
roue pe3ynstatel (B MM): 11, 14, 14. Torna HecmelieHHas OLlEeHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..

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

p=006

Hy:
10. Eciiu ocHOBHAsI TUIIOTE3a UMEET BUI , TO KOH-

KypUpPYIOIIEH MOXET ObITh TUTIOTE3A ...

a) . p=06;06) Hy: pz206;
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O11eHOYHBIE CPEJICTBA
TumoBsle KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Koa u HaumeHoBaHMe
Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

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

[To pe3ynpTaTam TecTa 00yJarOIMIEMYCsl BEICTABIISICTCS OLIEHKA «OTIMYHOY, «XOPOIIOY», «YHA0-
BJICTBOPUTEIIBHO» WM «HEYTOBJIETBOPUTEIHHO.

Kputepun onieHuBaHus 0TBEeTa (TA0J.) TOBOISATCS MO CBEACHUS OOYYAIONIMXCs 10 HAavaja Te-
CTHUpOBaHUs. Pe3ynbTaT TecTupoBaHUs 0OBABISAETCS 00y4YaloUeMycs HEMOCPEACTBEHHO IOCTE €ero
cauu.

- (% apasAwIY oTBETOR
Onenka 5 (OTIMYHO) 80-100
Ornenka 4 (Xoporio) 70-79
Onenka 3 (ynoBIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HeyIOBIETBOPHUTEIILHO) menee 50

TecTtoBBIC 3aaHusA, UCIOJb3YHOIIHUECA I OUCHKH KauceCTBAa AUCHUILIMHBI C MIOMOINBKO MH-
dbopMarmonubix TexHonoruit, npusenensl B PIT/: «10. CoBpeMenHbie HHPOPMAIIMOHHBIE TEXHOIIO-
'y, UCIOJIB3YEMbIC IMTPHU OCYHICCTBJICHHUUN 06pa3OBaTeJ'IBHOFO mnmponcecca nmo JUCHUINIMHE, BKIIIOYas
MNEepeUCHb MPOTrpaMMHOTO obecrnieyeHust M I/IH(I)OpMaLII/IOHHBIX CIIPABOYHBIX  CUCTCM>» -
MyTestX10.2.

4.2. Ilpoueaypsl U OLIEHOYHBIE CPEACTBA /IJIsl POBEAEHUS MPOMEKYTOUHOI aTTecTaluu
4.2.1. 3auer

3auer sBnseTcss GOpPMOIl OLIEHKH KauecTBa OCBOCHMs OOyUaroIIMMCS OCHOBHOM Ipodeccuo-
HaJIbHOW 00pa30BaTEeIbHOM MpOorpamMMbl 10 pas3jenaM AucuuIuivHel. [lo pesynbraram 3adera 00y-
YarOIIEMYCs BBICTABIISIETCS OLIEHKA «3a4TEHO» UJIH «HE 3a4TEHOM.

3aueT NpOBOJUTCS MO OKOHYAHUHU UTEHUS JIEKIMH U BBINOJIHEHUS MPAKTUUYECKUX 3aHATHUM.
3aueT NpUHUMAETCS IPENOAABATENAMY, IPOBOAUBIINMHU IIPAKTUUECKUE 3aHATHS, WIM YUTAIOIUMU
JIEKUMU 110 JaHHOW TUCIUIUIMHE. B ciiydae oTCyTCTBUS BeAyllIero npenojaBaress 3a4eT NpuHuMa-
eTcs IpernojaBaTesieM, Ha3HAuYeHHBIM PacHopsDKEHUEM 3aBeayromero kadenpoil. C paspemieHus
3aBeJyroniero kagdeapoil Ha 3a4eTe MOXKET MPUCYTCTBOBATh MpenoaBareib Kadeapsl, MpUBIeUCH-
HBIH JJIs TOMOIIM B IIpUEMe 3a4eTa.

[IpucyrcTBUE Ha 3adeTe mpenojaBareneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO Pacio-
pSKEHMsI peKTopa, MPOpeKTopa Mo yueOHOW, BOCIUTATENbHON paboTe W MOJOJECKHOMN IMOJUTHKE,
3aMEeCTHUTEINS JUPEKTOpa MHCTUTYTA IO yueOHOM paboTe He JoIycKaeTcs.

®opmbl TpoBeieHus 3aueTa (YCTHBIN orpoc 1o ouiieraM, TUCbMEHHasi paboTa, TECTUPOBAHUE
U JIp.) OIIpeaessitoTes Kadeapoil 1 TOBOASTCS 10 CBEJCHUS 00yUaroMXCsl B HaUajie ceMecTpa.

Jlns mpoBeieHus 3adeTa BEeAYIIMH MperojiaBaTellb HaKaHyHE IOJIy4aeT B ceKpeTrapuare Ju-
peKTOpaTa 3a4eTHO-3K3aMEHAIlMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIaeTCs B CEKpeTapuar I0cCIe
OKOHYAHUS MEPONPHUATHS B J€Hb IPOBEICHUS 3a4eTa UIH YTPOM CIIEAYIOIIEro JHS.

Bo Bpems 3adyera oOyuarommecss MOT'YT THOJb30BATHCS C pa3pelieHHUs BEAYIIETo MpernoaaBa-
TeJs CIPaBOYHON M HOPMATUBHOM JIUTEpaTypol, APYTUMH MOCOOUSAMH M TEXHUYECKUMU CPEJCTBa-
MHU.

45




Bpewmst moAroToBKu 0TBETa B yCTHOU (hopMe MpH cliade 3a4eTa JOJDKHO COCTaBIATh HE MEHEe
20 MuHYT (110 JKEJIaHUIO O0YYAIOIIETOCS OTBET MOXKET OBITh JOCPOYHBIM). BpeMs oTBeTta - He Oosee
10 MunyT.

[IpenoaBaTento MpeaOCTaBIsAETCS MPABO 3a/1aBaTh 00YYAIOUIMMCS JOMOJHUTEIBHBIC BOIIPO-
CBI B paMKaX MPOTPaMMBbI TACIUTUTHHEIL.

KavecTBeHHast OIleHKa «3a4T€HOY», BHECEHHAs] B 3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTb, SIB-
JSIeTCS PE3yNIbTaTOM YCHEIIHOTO YCBOSHHS YUeOHOTO MaTepuania.

Pesynbrar 3adera BBICTABIISCTCS B 3a4€THO-3K3aMEHAIIMOHHYIO BEJJOMOCTh B JICHb MPOBE/IC-
HUS 3a4eTa B MPUCYTCTBUU caMoro oOyuaromierocs. [IpenogaBarenn HECyT MepcOHAIbHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIllUCEi O pe3yibTarax MPOMEKYTOUYHOU
aTTeCTAalllU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnmu oOywaromuiicst SIBUIICS Ha 3a4€T W OTKA3aJICsA OT MPOXOXJICHUS aTTECTAllUU B CBS3H C
HEMOJIFOTOBJICHHOCTHIO, TO B 3a4€THO-IK3aMEHAI[MOHHYIO BEJOMOCTH €My BBICTABISICTCS OICHKA
«HE 32aYTCHOY.

HesiBka Ha 3aueT oTMeuaeTcs B 3a4€THO-3K3aMEHAIMOHHON BEOMOCTH CIOBAMHU «HE SIBHJI-
csiy.

Hapymienrne AUCHUIIINHBI, CIUCHIBAHKWE, WCIIOIH30BAaHUE OOYUYAIONUMUCS HEpa3peleHHBIX
MEYATHBIX U PYKOIHMCHBIX MAaTEPUAIOB, MOOWIBHBIX TeJIe()OHOB, KOMMYHUKATOPOB, ILIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHJIOB JUYHON KOMMYHUKAIIMOHHOW ¥ KOMIIBIOTEPHON TEXHU-
KM BO BpEeMsl 3aueTa 3allpeiieHo. B ciydyae HapyiieHus: 3Toro TpeOOBaHUs MpernojaBareib 00s3aH

YIIUTh 00YYarOIIErocsi U3 ayIuTOPHH U TIPOCTABUTH EMY B BEIOMOCTH OIICHKY «HE 3a4TECHO».
OOyyarommMcs, HE CIAAaBIIMM 3a4€T B YCTAaHOBJICHHBIE CPOKH IO YBa)KUTEIHHOH NMPUYHHE,
HHAUBUAYAJIBbHBIC CPOKH IMPOBCACHUA 3a4CTa ONPCACTIAIOTCA JUPECKTOPOM I/IHCTI/ITYTa.
OOyyaromyecsi, UMEIOIINE aKaJIeMHUECKYIO 3a/10JDKEHHOCTb, CIAIOT 3a4eT B CPOKHU, ONpesie-
nsiemble YHHBepcuTeToM. MH(bOpManmst o JIMKBUIANNN 3aI0JDKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
IIUOHHOM JIUCTE.
JlomyckaeTcst ¢ pa3peneHns: AUPEKTopa MHCTUTYTa JOCPOUYHAsl cAada 3a4deTa C 3alUChio pe-
3yJIbTAaTOB B 3K3aMEHALMOHHBIH JHCT.
I/IHBELTII/II[BI " Jia ¢ OrpaHU4YC€HHBIMHA BO3MOXXHOCTAMU 310POBbA, MOTYT CAAaBaTh 3a4YCThlI B
CPOKH, YCTaHOBJICHHbIE HHAMBH/IyalbHBIM YU€OHBIM MJIaHOM. VIHBaNU/IbI M U1 C OrpaHUYEHHBIMU
BO3MOXXHOCTSAMHU 300POBbs, UMCIOIIMEC HAPYIICHHA OIMOPHO-ABUTAaTCIILHOIO arrmapara, J0IyCKaroT-
Csl Ha aTTECTALlMOHHbIE UCTIBITAHUS B COITPOBOXKICHNUN aCCUCTEHTOB-COMPOBOXK/IAIOIINX.
ITpouenypa mpoBeaeHHs] MPOMEXKYTOUHOW aTTECTAI[MM Al OCOOBIX CIIy4aeB H3JIOKEHA B
«ITonmoxxeHNM 0O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTalUU 00YyJaroLINXCs
no OIIOII 6akanaBpuara, cienuanutera u maructparypb» @I'BOY BO IOxHo-Ypansckuii ['AY.

Ounas ¢opma o0yueHus

OneHoYHBIE CpeCTBA

TumnoBkle KOHTPOJIbHBIC 3aJlaHUAd U (I/IJ'II/I) HHBIC MAaTCpUaAJIbI, HE00-

KO,Z[ 1 HAaMMCHOBAHHC

Ne | xonumple 1uIsi OIICHKM 3HAHWW, YMEHWH, HABBHIKOB WM (WMJIM) OTBITA WHJIUKATOpa KOMIIE-
JESTENIbHOCTH, XapaKTepU3YIOUNX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIINH
U B TPOIIECCE OCBOCHMS JUCUUTUIHHBI

1. 3 cemecTp NI-1omk-1

1. YwucnoBele psapl, CXOAUMOCTh U PacXoauMOCTh. HeoOxomumplie
yCIoBUS cxoauMocTh. ['apMonudeckuii psia. ['eomerpruueckas mpo-
rpeccus. CBOMCTBA CXOMSIINXCS PSAIOB.

2. Panel ¢ monoxutensHbIMU YieHamu. Ipu3HaKu cpaBHEHHS psi-
noB. Ilpusnak Jlamambepa. Murerpanbubiii npusHak Komm. Psp
Hupuxie.

3. 3Hakouepenyromuecs psanbl. [Ipusnak Jleiionumna. AdcomtoTHas,
YCIIOBHAS CXOJUMOCTb.

4. Crenennble psanbl. Teopema Abens. MIHTepBan u paauyc cxoau-

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAyYHBIX TUCIUIUINH

JUISL pellIeHUs CTaH-

JAPTHBIX 33]1a4 B COOT-

BETCTBUU C HAMpPaB-

JICHHOCTBIO TIpodeccu-

OHAJIBHOM JEATEIIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLCHKM 3HAaHWN, YMEHWH, HaBBIKOB U (MJIM) OIbITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

MOCTH CTENEHHOro psiia. CBOMCTBA CyMMBI CTEIIEHHOIO psiia: He-
IPEPBIBHOCTh, MOYJICHHOE IU(PPEpEeHIIMPOBAHUE U HHTErPUPOBa-
HUE.

5. Pager Teitmopa m Maxkiopena. PasnoxeHue 3saeMEHTapHBIX
¢bynkuuii B psg Teitnopa u B psx MakiiopeHa.

6. IlpunoxeHue CTENEHHBIX PAJOB K IPUOIMKEHHBIM BBIYMCICHU-
aM: peuieHne auddepeHInanbHbIX YpaBHEHUH, BEIYUCICHUE WHTE-
IpaioB.

7. 3amaym, NPUBOASIINE K MOHATHIO AU PEpeHINATBHBIX YpaBHE-
uuit (V). [opsanox Y, pemenne Y.

8. 1Y mepBoro mopsnaka. HauaneHbie ycnmoBus, oOmiee pelieHue,
yacTHoe pewmeHue. 3ajnadya Komm. Teopema cyiiecTBOBaHUS U
€MHCTBEHHOCTH pelienus 3agaun Komm. I'eomerpuyeckas uurep-
nperauus Y nepBoro nopska.

9. AV meproro mopsiika ¢ pa3aeistomaMUCs TIePeMEHHBIMH.

10. OmHopoaubie JIY nmepBoro nmopsjka.

11. JTuneiinbie 1Y nepBoro nopsiaka. YpasHenue S. bepuymu.
12.]1Y Btoporo nopsiaka. HavanbHble ycioBusi, oOliee pelieHue,
yacTHoe peuienue. 3agada Komu.

13. 1Y BbICIINX MOPSAJKOB, JOMYCKAIOIIME TOHUKEHHUE TIOPsIAKa.

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

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

17. Otbickanue yactHoro pewmenus JIHAY co cnenuanbHbIM BUIOM
paBoy 4acTh. TeopeMa 0 HaJIOKEHUH PELICHUM.

3 cemecTp
1. Knaccuduxarust cobbiTvii. IIpocTpaHCTBO 371€MEHTapHBIX CO-
ObiTui. Anredpa cobbiTuil. [lonsTre ciydaiitHoro coObrtus. OTHO-
CUTEJIBHBIE YaCTOThI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX YacTOT.
CBs13b MEX1y BEPOATHOCTHIO U OTHOCUTEIBHON YaCTOTOM.
2. TlonsTue BeposTHOCTU coOBITHS. Kitaccuueckoe u reomeTpuye-
CKOE€ OIpEeIETICHNE BEPOSITHOCTH.
3. Kombunatopuxka.
4. HemnocpencTBeHHOE BbIUKCIEHHE BEpOSTHOCTH. [loHsATHE 00 ak-
CHOMATUYECKOM ITOCTPOEHUH TEOPUN BEPOSTHOCTEN.
5. Metoasl BBIYUCIIECHHS BEPOATHOCTEH. TeopemMa O MOBTOPEHUU
onbIToB (cxema bepnymin). HauBeposiTHeliast yacToTa npu MoBTO-
PEHHUH OIBITOB.
6. CnyuaiiHble BETMYUHBI U 3aKOHBI UX paclpe/ieeHuUs.
7. JluckpeTHbIe CiydaiiHbIe BEIMYUHBIL. Ps pactpeneneHusl.
8. HempeprsiBHbIE ciydaiiHble BenMuuMHBL. DYHKIHS pacrpenene-
HUS, IUIOTHOCTh PacHpelelIeHus, UX B3aMMOCBSA3b U CBOWCTBA. Be-

W-1lonks
VYuyacTByeT B DKCIIEPHU-
MCHTAJIBHBIX UCCJICO0-
BaHUAX IO UCHBITAHHUIO
CEIbCKOXO03SMCTBEHHON

TEXHUKH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

POSATHOCTH MONAJAAHUS CIIyYaliHON BEJIMYHUHBI HA TAHHBIN UHTEPBAL.
9. YucnoBble XapaKTepUCTUKU CIy4yailHBIX BeNWYMH. MaTtemaTuye-
CKO€ OXKMIAHHE U €r0 CBS3b CO CPEAHHUM apu(PMETHUECKUM (3aKOH
Oonpiux uyucen). Jucnepcus u cpeHee KBaapaTUuecKoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYMHBI.

10. Pacnpenenenue Ilyaccona. bunomuanbHoe pacnpeeneHue.

11. HopmanbHoe pacnpezesieHue, ero CBOMCTBa, yCIOBHS, IIPU KO-
TOPBIX OHO BO3HHMKaeT. YMCIOBBIE XAPAKTEPUCTUKU HOPMAIBHOIO
3akoHa. PyHknua Jlamraca. Belyucienue BEpOSTHOCTH NONAJIAHMS
CIy4yallHOM BEJIMYMHBI HA 33JaHHBIM MHTEpBa] B Clly4ae HOPMaJlb-
HOT'O pacrpe/IesICHus.

12. TlonsTHe O pa3MuuHbIX hopMax 3aKoHA OOJBIIMX YKcel. Teope-
Mbl bepunymnu u YeOsimeBa. LleHTpanbHas npeaesbHas Teopema
JIanyHosa.

13. T'enepanbHas COBOKYITHOCTh M BBIOOpKA. BapuarmoHHBIN psi.
['ucrorpamma, smnupudeckas GyHKIUS paclpeesieHus, BHIOOpOoU-
HOE CpeJIHEE U IUCIIEPCHS.

14. TodeuyHble OLIEHKM HEM3BECTHBIX MapaMeTPOB pacIpeleiIeHHUs
10 BBIOOPKE M HMX XapaKTEPUCTHKHU: HECMEIECHHOCTh, 3(deKTus-
HOCTb, COCTOSITEJIbHOCTD.

15. MurepBanbHble OLeHKU. VIHTEepBaJbHOE OICHMBAHHE NapaMeT-
POB HOPMAJILHOTO PacIpeeICHHUS.

16. IloHsTHE O CTATUCTHYECKOM THUIIOTE3E M OO0IIast cXxeMa, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Omubku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MourHocts kputepusi. [loBepurenbusie obnactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

17. Cucrtema AByx ciay4yalHBIX BeNWYMH. DYHKIMOHAJIbHAS, CTATH-
CTHYECKAsl U KOPPESALMOHHAS 3aBUCUMOCTH MEKIY BEITUYHHAMHU.

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

19. OcHoBHBIe cBoiicTBa perpeccuu. OICHKH MapaMeTpoB perpec-
CHOHHOM MOJENY 10 METOAY HauMEHBUIMX KBaJpaTOB U CBOMCTBA
ATUX OIEHOK. Y paBHEHHUS JIMHEHHON PErPECCUM.

20. TecHoTa cBsi3u U €€ OIeHKa M0 KOAD(DUIIUEHTY KOPPEIISIIHH.

21. TlonsiTue o HeMUHEHHOU perpeccun. KoppensuonHoe oTHOIIe-
Hue. OnpeneneHne NapaMeTpoOB HEJIMHENHBIX YpPaBHEHHH perpec-
CUU METOJI0OM HauMEHbBIIINX KBaJpaToB.

3aounas popma oOyueHnust

O1neHOYHBIE CpesICTBA

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

Kox n HaumeHoBanue

Ne | XomuMble IS OLEHKH 3HAHMi, yMEHMi, HABHIKOB M (MJIM) ONBITA | HMHIMKATOPA KOMIIE-
JIeSATEIbHOCTH, XapaKTEePU3YIONIUX CHOPMUPOBAHHOCTh KOMITETCH- TCHIIUH
L[I/Iﬁ B HpOLIeCCG OCBOCHHUA NUCIIUITJIINHBI

1. 3 cemectp NI-1onk-1

1. YucnoBble psisibl, CXOAUMOCTh U pacxoauMocTh. HeoOxonumeie
YCIOBHUS CXOAUMOCTH. ['apmMoHnueckuid psan. ['eomerpuyeckas npo-

Hcnonp3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
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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 CPOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-

TESHIIUU

rpeccusi. CBOMCTBA CXOASIIUXCS PSAIOB.

2. Papapl ¢ 1moynoXuTenbHbIMU wieHaMu. [Ipu3Haku cpaBHEHUS psi-
noB. Ilpusnak [lanambepa. Muterpanpubiii npusHak Komm. Psn
Hupuxie.

3. 3mnakouepenyrommecs psaasl. [IpusHak JleliOnauma. AGcomroTHas,
YCIIOBHAs1 CXOAUMOCTb.

4. Crenennsle psansl. Teopema Abens. HTepBan u paguyc cxomau-
MOCTH CTENEHHOro pszna. CBOMCTBA CyMMBI CTEIIEHHOIO psijia: He-
IPEPBIBHOCTD, MOYICHHOE IU(QPEpEeHIIMPOBAHNE W HWHTETPUPOBA-
HUE.

5. Pagsr Teitmopa u Maxknopena. PasnoxeHue 3saeMEHTapHBIX
bynkuuit B psag Teitnopa u B psx MakiiopeHa.

6. IlpuinokeHue CTENEHHBIX PAIOB K MPUOIMKEHHBIM BBIYHCICHH-
aM: peuieHre auddepeHInanbHbIX YpaBHEHUH, BEIUUCICHUE UHTE-
IpajoB.

7. 3agaum, NpUBOJAILKE K NOHATHIO AU (epeHIHaIbHBIX YpaBHE-
Huii (IAY). [opsnok Y, pemenue Y.

8. 1Y mepBoro mopsiaka. HauaneHble ycinoBus, oOliee pelieHue,
yacTHoe pemieHue. 3anada Komm. Teopema cymiecTBoBaHus U
€AMHCTBEHHOCTH pelieHus 3agaun Komm. I'eomerpudeckas MHTEp-
nperanus Y nepBoro nopsika.

9. JIY nepBoro nopsjaka ¢ pa3JIesonMHICcs TEPEMEHHBIMH.

10. Ogropoaabie 1Y mepBOro mopsiika.

11. JIuneitnsie 1Y nepBoro nopsiaka. ¥Ypasuenue S. bepHymnu.
12. 1Y Broporo mopsiika. HauanbHble yclioBHSs, oOIee penicHue,
4yacTHoOe pemieHue. 3agada Komm.

13.J1Y BBICIINX MOPSIKOB, JOMYCKAIOIINE MOHMKEHUE TIOPSIIKA.

14. JIuneitnsie ogHopoanslie /Y BTOporo nopsaka. Jlunelino Hesa-
BHUCHUMBIC U 3aBUCHUMBIE perieHus. Onpenenutens BpoHckoro, ero
CBONCTBA.

15.Teopema o ctpykrype obuero pewmenus JIOJY. Otbickanue
obmero pemtenus JIOAY ¢ nocTosHHBIME KO3 UIIMEHTAMH.
16.JIHAY BTOpOrO mOpsiAKa C TOCTOSHHBIMH KOd(hdUIIMeHTaMu.
Teopema o cTpykType obmiero pemeHus. MeToa Bapualuy Mpou3-
BOJIBHBIX MTOCTOSIHHBIX.

17. Otpickanue yactHoro peuenus JIHIAY co cnennanbHbIM BUAOM
paBoi yacTh. Teopema O HaJOKEHUH PEIICHUM.

HAayYYHBIX JUCHUIIIINH
JUISL pELICHHS CTaH-
JAPTHBIX 33]1a4 B COOT-
BETCTBUU C HAIPaB-
JICHHOCTBIO TIpodeccu-
OHAJILHOM JICSITENIbHO-

CTH

3 cemecTp
1. Knaccuduxkanus codbrtuii. [IpocTpaHCcTBO 371€MEHTApHBIX COOBI-
tuil. Anrebpa coObituil. Ilonatue ciaydaitnoro coOwitusi. OTHOCH-
TEJBHBIE YaCTOThL. 3aKOH YCTOMYMBOCTH OTHOCHUTENBHBIX YaCTOT.
CBs13b MEX1y BEPOSITHOCTBIO U OTHOCUTEIIBHON YacTOTOM.
2. Tlonstne BeposTHOCTH cOOBITHS. Kitaccmueckoe u reoMeTpuye-
CKO€ OIIPENIETIEHUE BEPOATHOCTH.
3. KomOunaTopuka.
4. HenocpencTBeHHOE BhIYUCIEHHE BeposTHOCTH. [loHATHE 00 ak-
CHOMATHYECKOM ITOCTPOCHUH TEOPUU BEPOSTHOCTEH.

HI[' 101'IK-5

VYyacTByeT B 3KCIIEpHU-
MEHTAaJbHBIX UCCIIeI0-
BaHHUAX 110 HCITBITAHHIO
CEIbCKOXO03S1ICTBEHHOM

TEXHUKU
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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 CPOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

5. MeToapl BbIUMCIEHUS BeposTHOCTEH. TeopemMa O NOBTOPEHHMH
onbIToB (cxema bepnysuin). HanBeposiTHelast yactoTa npu moBTO-
PEHUU OIBITOB.

6. CiyuaiiHble BEIMYHUHBI U 3aKOHBI UX paclpe/ieeHuUs.

7. JluckpeTHble ciiydaiiHble BeIMUUHBL. Psl pactpeneneHusl.

8. HempepsiBHble ciydaiiHble BeauuuHbl. DyHKLIUSA pacrpeene-
HUs, IUIOTHOCTh PACIPENEIICHUs], UX B3aUMOCBS3b U CBOWCTBA. Be-
POATHOCTB IONIAJAAHNS CIIy4alHON BEJIMYMHBI HAa JAHHBIA MHTEPBAIL.
9. UncnoBble XapaKTepUCTUKH CIyYaiHBIX BelTU4YnH. MaTtemaTnue-
CKO€ OXKHJAHHWE U €ro CBA3b CO CPEAHUM apu(METHUECKUM (3aKOH
Oospiux yucen). Jucnepcus u cpeiHee KBaApaTHUIeCKOe OTKIIOHE-
HUE CIIy4yallHO! BEIUYMHBI.

10. Pacnpenenenue Ilyaccona. bunomuansHoe pacrpeneneHue.

11. HopmanbHOe pacnpenienieHue, ero CBOMCTBa, yCiaoBUs, PH KO-
TOPBIX OHO BO3HHMKAaeT. UMCIOBBIE XAPAKTEPUCTHKU HOPMAIbHOTO
3akoHa. @yHkuus Jlannaca. BelunciieHne BEpOATHOCTH IONAJaHUs
CIIy4ailHOM BEJMYMHBI HA 3a/IaHHBII MUHTEPBAJ B CIy4ae HOpMajb-
HOT'O pacIpeeICHuUs.

12. TlonsTHe o pa3nuuHbIX (popmax 3akoHa Oonpmmx uyucen. Teo-
pembl bepnymu u YeOwimeBa. LlenTpanbHas npenenbHas Teopema
JIanynoBa.

13. TI'enepanbHas COBOKYMHOCTb M BbIOOpKa. BapmanuonHslil psj.
['mcrorpamma, sMnupudeckas QyHKIUS pacnpesesieHus, BHIOOpOoU-
HOE CpeJlHee U AUCIIEPCHSL.

14. ToueuHble OLEHKM HEU3BECTHBIX MapaMETPOB pacIpeneaeHus
10 BBIOOpPKE M MX XapaKTEPUCTUKU: HECMEIIEHHOCTb, 3(PPEeKTUB-
HOCTb, COCTOSITEIIbHOCT.

15. WnrepBanbHble olleHKH. VIHTepBanbHOE OIICHHBAaHUE MapaMeT-
POB HOPMAJIBHOT'O PaCIpeeICHUs.

16. IloHaTHe O CTAaTUCTHYECKON THITOTE3€ M 0OIIast cxema, OCHOB-
Hble MeToJibl €€ mpoBepku. Ommodku 1-ro u 2-ro poga. Pemaromas
nporenypa. MoutHocts kputepus. JloBepurenbHele odmaactu. Kpu-
TE€PUH MPOBEPKU THIIOTE3.

17. Cuctema nByx ciyyaiiHbIX Benu4uH. OyHKIIMOHAIBHAS, CTATH-
CTUYECKasl U KOPPEJSILIMOHHAS 3aBUCUMOCTH MEK/y BEJIMUNHAMH.
18. DnemeHTH KOppEISIMOHHOTO aHanu3a. JImHeHHsIl perpeccu-
OHHBIN aHAIIN3.

19. OcHoBHble cBoiicTBa perpeccuu. OLEHKH MapaMeTpoB perpec-
CHOHHOM MOJENIM IO METOJYy HAaMMEHBIINX KBAJpPaTOB U CBOWCTBA
JTUX OLIEHOK. Y PaBHEHUs JIMHENHON PErPECCUM.

20. TecHoTa CBSI3M | €€ OIIEHKA 110 KOAPPUITUCHTY KOPPEITSIIHH.
21. Tlonatue o HenuHEWHHOW perpeccuu. KoppensunoHHOe OTHO-
menue. OnpeneneHue napaMeTpoB HEIMHEHHBIX YpaBHEHUH pe-
IPECCUU METOJOM HAaMMEHBIIMX KBAJIPATOB.

[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA 00YYaIOLIET0OCs MPEICTaBICHBI B TAOIHULIE.

50




Hlkana Kpurepun oueHuBanus

OreHka «3a4TEHO» | 3HaHWE MPOrPAMMHOT0 MaTepHaia, yCBOCHHUE MaTepruasia OCHOBHOW M JI0-
HOJHUTEIBHON JUTEPaTyphl, PEKOMEHI0OBAHHON MPOrpaMMOM TUCIUILIN-
HBI, IPABUJIILHOE PEIICHNE MPUKIIAJHBIX 33124 (IOMyCKaeTCs HaJuIue He-
3HAYUTEIBHBIX OIIMOOK MIJIM HEAOCTATOYHO IOJHOE PacKpBITHE COAEpIKa-
HUS BOIIPOCA WJIM TOTPEIIHOCTh HEMPUHIMITHAIBHOTO XapaKTepa B OTBETE
Ha BOIIPOCHI).

JIOTIOTHUTENBHBIM YCIIOBHEM HOJTYYEHHS OLEHKH «3a4TEHO» MOTYT CTaTh
XOpOILKE MMOKA3aTeNId B XO/I€ MPOBEACHUS TEKYIIET0 KOHTPOJIS U CHCTe-
MaTH4ecKasi aKTHBHAs paboTa Ha y4eOHBIX 3aHITHUSAX.

OneHka «He 3a4T€HO» | MPOOEeTBbl B 3HAHUAX OCHOBHOTO MPOTPAaMMHOTO MaTepuana, MPUHLIUIHU-
JIbHBIE OITMOKH ITPU OTBETE HA BOIIPOCHIL.

4.2.2. Dx3aMeH

Dk3aMeH sBIseTCs (POPMOM OIEHKH KayecTBa OCBOCHHS OOYYArOIIMMCS OCHOBHOW Tpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MpOrpaMMBbl O pasienaM AucuuiiinHbl. [lo pe3ynpraTtam sk3ameHa
o0OyJaromemMycsi BBICTABIISETCS OLIEHKA «OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WM «HE-
yIIOBJIETBOPUTEIHHOY.

DK3aMeH MO JUCHUIIIMHE MPOBOIUTCS B COOTBETCTBUU C PACIIMCAHUEM MPOMEKYTOUYHOU aT-
TECTaIH, B KOTOPOM YKa3bIBa€TCSl BpEMs €ro MPOBEICHUS, HOMEP ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAIlH. Y TBEPXKACHHOE PacICaHne pa3MeniaeTcs Ha WH()OPMAIMOHHBIX CTCH/IAX, a TAaKKe
Ha opUIIMaTFHOM caiiTe Y HUBEpCUTETA.

YpoBeHs TpeOoBaHMI I MPOMEKYTOYHOH aTTeCTAllMK OOYYarOIIUXCS YCTaHABIMBACTCS
paboueil mporpaMMoi TUCHUTUIMHBI U TOBOAUTCS 10 CBEACHUS 00yYaloNIuXcs B HaYaiIe ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPaBWIIo, JeKkTopamu. C pasperieHus 3aBeayomnero kadeapoit
Ha JK3aMEeHE MOXKET NMPHUCYTCTBOBATh MpernojaBareib Kadeapsl, MPUBICUECHHBIH A7 MOMOIIN B
npueMe ’k3amMeHa. B cimydae oTcyTCTBHSI BEIYIIETO MPENoaBaTessl SK3aMeH MPUHUMAETCS MPETo-
JaBaTelieM, Ha3HAYEHHBIM PacIopsHKEHHEM 3aBEAYIOLIET0 Kadeapoil.

[IpucyTcTBHE Ha 3K3aMeHe INpemnojaBaTenell ¢ Ipyrux kageap 6e3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUST PEKTOpa, MPOPEKTOpa Mo y4eOHOI, BOCIUTATEIbHONW paboTe U MOJIOICKHOU TOTUTHKE
WM 3aMecTuTeNs nupekTopa MHcturyra rno yueOHoil paboTe He T0MyCcKaeTcsl.

Jlns mpoBenieHUs SK3aMeHa BEAyIIUW MpernojaBaTeilb HAKaHYHE II0JIy4aeT B CEKpeTapuare
JTUPEKTOpATa 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIAeTCs B CEKpeTapuaT Mmociie
OKOHYAHMS MEPOIIPUATHUS B IEHb TPOBEACHUS IK3aMEHA WIIA YTPOM CIEAYIOIIETO JTHS.

DK3aMeHBI MPOBOSATCA MO OWJIeTaM B YCTHOM MJIM TUCBMEHHOM BUJIE, JIMOO B BUJE TECTUPO-
BaHUA. DK3aMEHAIMOHHBIE OMIJIEThI COCTABIISIOTCS MO YCTaHOBIEHHOW (hopMe B COOTBETCTBHM C
YTBEPXKIACHHBIMU Kadenpoil dK3aMEHAIIMOHHBIMH BOIIPOCAMHU M YTBEP)KIAIOTCS 3aBEAYIOIINM Ka-
dbenpoit exerogHo. B Ounere comepkutTcs 2 TEOPETHUECKUX BOMpOca W 3ajava. 3ajgada COOTBET-
CTBYET COJICP)KAaHUIO 3aJIaHUH THIIOBBIX PAcUETOB, YKA3aHHBIX B METOJMYECKUX YKazaHHsX (1. 3
®OC).

DK3aMeHaTOpy MPEIOCTaBISETCS MPaBO 3a/JaBaTh BOMPOCHI CBEPX OWJIETa, a TAKXKE MOMHUMO
TEOPETHUUYECKUX BOIPOCOB JaBaTh JJI PEIICHUS 3a/auyd M MPUMEPHI, HE BBIXOJSIIME 3a pPaMKH
MPOMICHHOT0 MaTepuraa 1Mo u3y4yaeMoi JUCIUTUIHHE.

3HaHMsI, YMEHUS ¥ HABBIKU OO0YYAIOIIMXCS OMPENEISIFOTCS OIEHKAMU «OTIUYHO», «XOPOIIIOY,
«YIOBJICTBOPUTEIBHO»,  «HEYIOBIECTBOPUTEIBHO», KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
9K3aMEHAlMOHHYIO BEJOMOCTh B JIEHb 9K3aMEHA.

[Tpu poBeIeHUN YCTHOTO 3K3aMeHa B ayJIMTOPUHU HE JIOJDKHO HAaXOJTUTHCs Ooiiee 6 oOydaro-
LIUXCSl HA OJJHOTO MPETNo1aBaTelsl.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa OOYy4YaroIMUiCs BBIOMPAET dK3aMCHAIIMOHHBIA OWJIET B
CIIy9aifHOM TIOPSIJIKE, 3aTEM Ha3bIBaeT (haMUJIUIO, UMsI, OTYECTBO U HOMEp IK3aMEHAIMOHHOTO Ou-
JeTa.
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Bo Bpems sk3aMeHa o0ydyaromuecs MOTYT MOJIb30BaThCsl C Pa3pelieHus IK3aMeHaTopa mpo-
IrpaMMON JTUCIUIUIMHBI, CIIPABOYHOM M HOPMATHBHOM JTUTEPATYPOU, IPYTUMHU TIOCOOUSIMHU M TEXHU-
YECKUMH CPEACTBAMHU.

Bpemst moArotoBku oTBETA MPH Claye 3K3aMeHa B YCTHOM (pOopMe AOIKHO COCTABISATh HE Me-
Hee 40 MuHYT (TI0 KeNaHUI0 00YYaIOIIEroCss OTBET MOXKET OBITh IOCPOUHBIM). Bpemst oTBeTa — HE
oomnee 15 MuHyT.

OOy4Jaromuiics, MCTIBITHIBAIOIINIA 3aTPYJHEHHSI MIPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY
UM OHIIeTy, UMEeT MPaBo Ha BHIOOpP BTOPOT0 OMUIIETa C COOTBETCTBYIOUINM MPOAJICHUEM BPEMEHHU Ha
1oArotoBKy. [Ipy okoHYaTeIbHOM OLIEHMBAHUU OTBETA OLIEHKA CHMIKAeTCs Ha oauH Oami. Beigaua
TpPEThero OuseTa He pa3pernraeTcs.

Ecnn oOywaromuiics sSIBUJICS HA 3K3aMEH, W, B3B OWIIET, OTKa3aJCs OT MPOXOXKIACHUS aTTe-
CTallUM B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIECTCS OLIEHKA «HEYAOBIIE-
TBOPHUTEIBHO.

Hapymienre AMCHUIIINHBI, CHUCBIBAHHUE, HUCIIOJIIB30BAHHE OOYYAIOUIMMUCS HEpa3peuIeHHBIX
MEYATHBIX M PYKOIMCHBIX MAaTEPHAIOB, MOOWIILHBIX TeIe(OHOB, KOMMYHHUKATOPOB, IUIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JMYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHU-
KM BO BpEMs aTTECTALIMOHHBIX MCIBITAaHUM 3ampelieHo. B ciydae HapyiieHus 31oro TpeOoBaHUs
npenojaBaTesib 00s3aH yIaduTh OOYYarollerocs U3 ayAUTOPUU U TMPOCTABUTH €My B BEJOMOCTH
OLIEHKY «HEYIOBJIETBOPUTEILHOY.

BricTaBieHue OIEHOK, MOJIYYEHHBIX MPH MOJBEACHUU PE3yIbTAaTOB MPOMEXKYTOUHOM arTe-
CTallM, B 3a4€THO-7K3aMEHALIMOHHYIO BEOMOCTb IIPOBOAUTCS B MIPUCYTCTBUU caMOro oOyuarolie-
rocs. [IpemogaBaTenu HeCyT MepPCOHAIbHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh M TOYHOCTh
BHECEHUS 3alKCcell O pe3ysibTaTrax MPOMEKYTOYHOM aTTecTallMM B 3a4€THO-IK3aMEHALMOHHYIO Be-
JIOMOCTb.

HesiBka Ha 5K3aMeH OTMEuYaeTcsi B 3a4€THO-IK3aMEHALIMOHHOW BEJAOMOCTH CIIOBAMHU «HE
SIBUIICS».

Jl51g 00y4aromuxcs, KOTOpble He CMOIJIN CAAaTh 3K3aMEH B YCTaHOBJIEHHBIE CPOKH, Y HUBEPCH-
TET YCTAHABJIMBAET MEPUOJ] JIMKBUIALMHU 33J0JKEHHOCTH. B 3TOT mepuoj npenojaBarenu, NpuHH-
MaBIINE 3K3aM€H, JOJKHbI YCTAHOBUTH HE MEHee 2-X JHEH, Korja OHU OyAyT MpUHUMATh 3a/10J-
XKeHHOCTU. IHpopMaIys 0 TMKBUAALNN 33JOIKEHHOCTH OTMEYAETCsl B DK3aMEHAIIMOHHOM JIUCTE.

OOyuaromumcs, MOKa3aBIIMM OTIUYHBIE U XOPOIINE 3HAHUS B TEUEHUE CEMECTpa B XOJ€ MO-
CTOSIHHOTO TEKYILErOo KOHTPOJS YCIIEBAEMOCTH, MOXET OBbITh MpPOCTaBlIEHA HK3aMEHAIlMOHHAs
OLIEHKa JOCPOYHO, T.€. 6e3 caun 3k3aMeHa. OeHKa BBICTABISETCS B 9K3aMEHAIIMOHHBIN JTMCT WU
B 3a4E€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WNHuBanupl u auia ¢ orpaHUYeHHBIMA BO3MOKHOCTSIMH 3/I0POBbsI, MOTYT ClIaBaTh IK3aMEHBI B
MEXCECCUOHHBIN TIEPUOJ B CPOKH, YCTAHOBJICHHBIE HHIMBUyaIbHBIM yUeOHBIM MIaHOM. MHBaMU-
Ibl UM JMIA C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/0POBbs, UMEIOIIME HapYIIEHHUs] OIOPHO-
JIBUTATEJIBHOTO anmapara, JOMYCKAITCs Ha aTTECTAllMOHHbIE UCIIBITAHUS B COMPOBOXICHUU acCH-
CTEHTOB-COIPOBOXIAIOIINX.

[Ipouienypa mpoBeACHHUS MPOMEKYTOYHOW aTTECTAllMU JUISI OCOOBIX CIy4aeB H3J0XKEHa B
«[TonoxeHun o TeKyieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallui O0ydaroluXcsl
no OITOII 6akanaBpuara, crierpanutera u Maructpatyps» @I'BOY BO FOxuo-Ypansckuit 'AY.

Ounas ¢popma o0ydeHus

O1neHOYHBIE CpeICTBA
Tunosble KOHTPOJIbHBIE 3a/laHus U (WJIM) MHBIE MaTepuaibl, HeoO- | Kox m HauMeHOBaHUE
Ne | xonumeble U1 OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITAa | HHAMKATOpPA KOMIIE-

NEeATeNbHOCTH, XapaKTepU3yIOMUX cHOPMUPOBAHHOCTh KOMIIETEH- TEHIUH
HHﬁ B ITPOLECCC OCBOCHUA NHUCIUIIIIMHBI
1. 1 cemecTp N-1onk-1

1. Marpuusl, nedictBus ¢ Humu. Omnpenenutenu 2-ro U 3-ro no- | Mcnonb3yer OCHOBHBIE
PSAIKOB M UX CBOMCTBA. MUHOPHI M anreOpanvecKue JOMOJHEHHS. | 3aKOHBI €CTECTBEHHO-
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeBbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

Paznoxxenune ompenenutens MO 3JIEMEHTaM Kakoro-mubo psna.
Onpenenurenu N-ro NopsaKa.

2. CucrteMbl IByX M TpeX JMHEHHBIX ypaBHEHHH, MX pELICHHUE.
MarpuuHas 3anuch CUCTEMbI JIMHEHHBIX ypaBHeHUH. Meton ["ayc-
ca. [IpaBuno Kpamepa.

3. Bekrtopsl. JluHelHbIe omnepanuy Haj BEKTOpamMu. Teopembl O
IIPOCKLMU BEKTOpa Ha OChb. [lOHATHE JIMHEHMHOrO INPOCTPAHCTBA.
JIunelino He3aBUCHMBIE BEKTOpHI. basuc. PasznokeHue BekTopa 1o
6asucy. Koopaunatel Bekropa. Hanpasisitorye KOCUHYChI U JUTMHA
BeKkTopa. JIuHelHble omepanuu Haj BEKTOpaMU B KOOPAMHATHOM
dbopwme.

4. CxansipHOe IpOU3BEICHUE BEKTOPOB, €r0 CBOICTBA, BBIPAXKEHUE
B KOOpAMHATHOM (opme. [[mnHa BEKTOpa M YroJl MEXIy ABYMS BEK-
TOpaMu. YCJIOBHE OPTOTOHAIBHOCTH JBYX BEKTOPOB. lIpuMenenue
CKaJIIPHOT'O IIPOM3BEJ/ICHUS B PELLICHUH NPUKIIAIHBIX 3a/1a4.

5. BekTopHoe mpou3BeqeHNEe BEKTOPOB, €r0 CBOICTBA, BhIPAXKEHUE
B KoOpAuHaTHOW ¢opme. HekoTopele NpUIOKEHUS BEKTOPHOTO
MIPOU3BEICHUSI.

6. CMmemaHHOE MPOM3BEJCHNUE TPEX BEKTOPOB, €TO CBOMCTBA, BBHI-
pakeHue B KoopAHHATHOH (opme. [IpumMeHeHre cMeaHHoro mpo-
W3BEJICHUS B PEILIEHUH NMPUKIIAJAHBIX 3a/1a4.

7. TlonsTne 00 ypaBHEHHHM JIMHUU Ha MI0CKOCTU. POpPMBI ypaBHe-
HUS IPSIMOM Ha IUIOCKOCTH. YTOJI MEXAY MPSMbIMH. Y CIIOBHS Ma-
PaJIIEIBHOCTH U MEPIEHANKYISIPHOCTH MPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3ajaud, pellaeMble METOJOM KOOPAMHAT (paccTOsSHUE
MEXy ABYMS TOUKaMH, J€JIeHHUE OTpe3Ka B JaHHOM OTHOIIECHUN).

8. KpuBble BTOpOro MOpSIIKA: OKPYXKHOCTH, DJUIMIIC, THUIEpOOa,
napabosia, uX TeOMEeTpUUYECKUE CBOICTBA 1 ypaBHEHHUS.

9. VpaBHEHHS IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IIOCKO-
CTSIMH. Y CJIOBHS NApaJUIEIbHOCTH U NMEPIEHANKYISIPHOCTH IIIIOCKO-
cTell. PaccTosiHue OT TOYKHM 110 INTIOCKOCTH.

10. YpaBHeHus: npsMoil B MpOCTpaHCTBE. YTOJ MEXIY MPSIMbBIMH.
B3aumHoe pacnonoxeHue NpsSMbIX B MPOCTPAHCTBE. YTOJ MEXIY
IIPSAIMOM U INIOCKOCTBIO.

11. YpaBHeHHE MOBEPXHOCTH B MpocTpaHcTBe. llunuHapuyeckue
nosepxHoctu. Cdepa. dnnuncoua. 'unepbonouast. [lapabononasr.
['eomeTpuyeckre CBOMCTBA ATHX MOBEPXHOCTEU, UCCIETOBAHUE MX
(opMBI METOJIOM CEUEHUH.

12. M HOXeCcTBO BellecTBeHHbIX uyucel. @Dynknusa. OOiacts ee
onpenenenusi. CrnocoOwl 3amanus. Knaccudpukanus ¢ynxmuii. ITo-
JspHasg cucremMa KoopauHat. KpuBble B MOJSPHBIX KOOpPJIMHATAX.
MouoTtonHble QyHKIMH. CI0XKHBIE U B3aUMHO-00paTHbIE (GYHKIINH.
13.Yucnosas mocieoBaTeaIbHOCTh. [Ipenenn 9uciioBoi mocieaoBa-
TenbHOCTU. CXOIsAUIMECs] U PacXOASIIUECS UYUCIIOBBIE MOCIEN0BA-
TEIbHOCTH.

14.TIpenen @yukiuu B Touke. OJHOCTOPOHHHE MPEIeIbl (PYHKITUIA.
[Tpenen ¢yHkMu B O€CKOHEUYHOCTH. beckoHEUHO Maibie U 0ecKo-

HAayYYHBIX JUCHUIIIINH
JUISL pELICHHS CTaH-
JAPTHBIX 33]1a4 B COOT-
BETCTBUU C HAIPaB-
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
JEeSITeBbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

HeyHO Ooubmue GyHKIMU B Touke. CBOHCTBA OECKOHEYHO MAaJbIX
¢dbyakuumii. CBolicTBa npeaenoB (pynkiui. [Ipu3Haku cymiecTBoBa-
HUS TIpesesioB (0 mperenie MPOMEXYTOYHOU (DYHKIMH, O Tpeselie
MOHOTOHHOM (pyHKIIMK). HeonpeaeneHHOCTH U METO/Ibl UX PACKphI-
TUs. 3aMeyaTelbHble Ipenebl U CieAcTBUS U3 Hux. CpaBHeHue
0ECKOHEUHO MaJIbIX.
15. HeripeppIBHOCTH ()yHKLIMK B TOYKE, HA MHOKECTBE U Ha OTpE3-
ke. Touku pa3pbiBa GYHKIMU U UX KiIaccU(UKaLMs. AJITOPUTM HC-
cienoBaHus (DYHKIIMM Ha HEMPEPBIBHOCTH. JIEWCTBUS Haa HETpe-
pPBIBHBIMU (yHKIUAMH. HernpepblBHOCTb 3JI€MEHTApHBIX (YHKIUI.
CpotictBa (DyHKIMN, HENPEPBIBHBIX Ha OTpe3Ke (CYIMECTBOBAHHE
HaMMEHBIIEr0 U HauOOJbIIEro 3Ha4YeHUH, OrPaHUYEHHOCTD, CyIIle-
CTBOBAaHME IMPOMEKYTOUHbBIX 3HAUCHUH ).

2 cemecTp
1. Onpenenenne npousBonHou. [Ipon3BonHas ot anredpanveckoit
CYMMBI, pa3HOCTH, IPOM3BEAEHUS U yacTHOro ¢yHkuuid. [Ipoums-
BOJIHBIC CIIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO M MTAPAMETPUUYECCKH.
2. Nuddepenunan ¢pyunkuuu. CpoiicTBa neporo auddepeHmnuana.
['eomMeTprUYecKUil 1 MEXaHUYECKUH CMBICI TIPOU3BOAHON U audde-
peHnuana 1-ro nopsaka, UX NPUMEHEHUE B PEIIEHUU MPUKIIATHBIX
3azad.
3. IIpon3BosHbIe BBICIIMX HOPSAKOB (DYHKIMH, 3aJaHHBIX SBHO,
HESBHO, TTapaMeTpUUeCKu. MeXaHUu4eCKHil CMBICT TIPOU3BOJIHON 2-
ro MopsAJKa.
4. Muddepenuuansl 2-ro0 UM BbICIIMX HopsAAkoB. HeuHBapuaHT-
HOCTb (opMbI U (HEepEeHIINATOB BHICIIUX HOPSAKOB.
5. Teopemsr ®epma, Poms, Jlarpamxka, Komm. [TpaBuio Jlonurans
JUISL pAaCKPBITHUS HEOIIPEAETICHHOCTEN.
6. YcnoBHus MOHOTOHHOCTH ()YHKIMNA. DKCTpEeMyMbI (HYHKIIHA, HE-
o0xoaumMoe yciaoBue. JlocTaTouHble YCIIOBHSL.
7. OTpIcKaHH€ HaUMEHBIIETO U HAUOOJIBIIETO 3HAUEHUN (YHKIINH,
T depeHIpyeMoil Ha OTpe3Ke.
8. HUccnemoBanne BeITyKiIocTH (yHKmuA. Toukw meperuoda.
AcCUMNTOTHI QYHKIUH.
9. IlepBooOpa3nas. Heomnpenenenuwnii wHTerpan. CBolcTBa He-
ofpenieNieHHOro uHTerpaia. Tabiuia UHTerpanos.
10. Meronbl WHTETpUPOBaHUS (HETIOCPEICTBEHHOE WHTETPHUPOBa-
HUE, UHTErPUPOBAHUE 10 YaCTSIM U 3aMEHOM NEPEMEHHBIX ).
11. UnrerpupoBaHue pallMOHAIBHBIX (QYHKIUH.
12. WnrterpupoBaHue HPpPAHOHAIBHBIX (YHKIUH (CTENEHHBIE U
TPUTOHOMETPUUECKHE MTO/ICTAHOBKH).
13. WuTterpupoBaHue TPUTOHOMETPUUYECKUX (YHKIMH. YHHBep-
caJlbHas TPUTOHOMETpPUYECKas MOJCTaHOBKA. BrIpaxkeHus, HEUHTe-
TpPUpPYEMBIE B KBaJpaTypax.
14. 3agaum, npuBOAALINE K MOHATHUIO ONPEIECIEHHOIO MHTErpasa.
WHrerpanbHas cyMMa, omnpeaeieHHbl unrerpain. @opmyna Heto-
toHa-JIeiiOHnIa. CBOWCTBA OMNPENEICHHOTO HWHTETpayia, TeopeMa
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O11eHOYHBIE CPEJICTBA

TumoBsle KOHTPOJILHBIC 3aJaHUS M (WJIM) WHBIE MaTepUaIIbl, HE0O-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeBbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

cyuiectBoBaHMA. «Teopema o cpeTHem».

15. UnrerpupoBaHue Mo 4acTsM, 3aME€Ha NMEPEMEHHOH B oOIpeje-
JICHHOM HHTETpaJe.

16. OnpeneneHHBIN UHTETPAJI OT HEYCTHOW U YETHOH (PYHKIIMH IO
CUMMETPUYHOMY MPOMEXYTKYy. HecoOcTBeHHBIE MHTErpalibl ¢ Oec-
KOHEYHBIMH MpeJiesiaMy U OT HEOTPAHUYEHHBIX (PYHKIIHA.

17. Berumcnenue miomaaei miockux ¢uryp. Beraucienue IImHbBI
JIyTH.

18. ®yHKIMM OBYX NEHCTBUTENBHBIX IEPEMEHHBIX, CHOCOOBI MX
3aganus. OOnacte ompeaeneHus. JIuHUM ypoBHS (YHKIUU JBYX
NIEPEMEHHBIX.

19. TlonsTHe nmpenena U HEMPEPHIBHOCTH (PYHKIUU JIBYX TIEpEMEH-
HbIX. YacTHbIE MPOM3BOIHBIC TEPBOTO IMOPSIKA, UX T€OMETpUYE-
CKHUH CMBICIL.

20. Tlonmerit muddepeHmman, ero cBsA3b ¢ YaCTHBIMHU MTPOU3BOIHEI-
mu. [IpubnuxeHHbIE BBIYMCICHUS C MOMOUIbIO MOJHOro Audde-
peHnuana.

21. IlpousBoanbie u AudhepeHInaIbl BEICIIUX MOPSAKOB. Teope-
Ma O CMEIIaHHbIX Tpou3BOAHBIX. uddeperurpoBanme CI10XHBIX U
HESIBHBIX (QYHKIUH.

22. KacarenpHasi TUIOCKOCTh M HOPMaJIh K TIOBEPXHOCTH.

23. DxctpeMyMbl (yHKIUM ABYX HepeMeHHbIX. HeoOxomaumoe
yCIIOBHE DKCTpeMyMa. JlocTaTouHOE YCIIOBHE IKCTPEMYyMaA.

24. OtbicKaHME HAaMMEHBIIUX M HaUOOJBIINX 3HAUCHUH (QYHKIUU
JIBYX TTEPEMEHHBIX.

25. 3anmauu, NpUBOASIINE K TOHATHIO JBOWHOrO MHTErpana. JIBoii-
HOW MHTErpaj, ero ompeaeiieHue. TeopeMa CylmiecTBOBaHUSA JBOM-
Horo uHterpana. CBoiicTBa, TeopemMa 0 CpeIHEM 3HAUCHUH.

26. Brwrumciienue aBoiiHOTO MHTErpaia. [lepexos K MOJISPHBIM KO-
OpAMHATaM.

27. TlpunoxeHus IBOWHOTO MHTETpAA.

28. 3anmauu, NPUBOJAIIME K MOHATUIO TPOWHOTO MHTErpana. Tpoi-
HOHM MHTETpaJl, €ro ONpeesIeHne, CBOMCTBA. Teopema CymecTBoBa-
HUS TPOWHOTO MHTETpaa.

29. IIpunoxeHus TPOMHOTO WHTETpaIA.

30. 3anmava o BbIUMCIIEHUH pabOTHI epeMeHHoN cuiibl. Onpenene-
HHUE KPUBOJMHEWHOTO WHTETpaIa Mo KOOPANHATAM.

31. CsoiicTBa, BRIUUCICHHE KpHBOIWHEHOTO MHTerpana |l pona.
®opmyna ['puna.

32. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTErpasia Mo MyTH
uHTerpupoBanus. HaxoxkaeHne QyHKIUN IBYX MMEPEeMEHHBIX IO ee
nojgHoMy auddepeHumaty.

33. [IpuoxeHusi KPUBOJIMHEWHOTO WHTETpaJia BTOPOTO POJIa.

55




3aounas popma oOyueHust

O11eHOYHBIE CpEACTBa

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-

Ko n nHaumenoBaunue

Ne | xonumple JuUIsl OLICHKW 3HAHWH, YMEHWH, HABBHIKOB M (MJIM) OMBITa | HHIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIIUH
IIUH B MPOIIECCE OCBOCHUS TUCIIUTLITAHBI

1. 1 cemecTp N-1omk-1

1. Marpunsl, aeictBus ¢ HUMU. Onpenenurend 2-ro U 3-TO T0-
PSIKOB M UX CBOWcTBAa. MHHOpHI U anreOpanveckue JTOTOIHEHHUS.
Pasznoxxenue omnpenenurens MO 3JIEMEHTaM Kakoro-inbo psija.
Ornpeaenurenu N-ro mopsiaKa.

2. CucreMbl ABYX W TpeX JIMHEHHBIX ypaBHCHHWH, UX PpEIICHUE.
MarpuuHas 3anMch CUCTEMBbI JUHEWHBIX ypaBHeHUW. Mertox ["ayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JluHeiHble omepanuu HaJ BEKTOpaMH. TeopeMbl O
MPOEKIMU BEKTOpa Ha oChb. [loHsATHE JNMHENHOro MPOCTPAHCTBA.
JInneliHo He3aBHCHMBIE BEKTOpHI. basuc. PasznokeHue BekTopa Io
6a3ucy. Koopaunatel Bektopa. Hampasistoniye KOCUHYCHI U JITHHA
BeKTOpa. JIMHENHpIe onepanuu Haj BEKTOpaMU B KOOPAMHATHOU
dbopwme.

4. CxalsipHOE IPOU3BEIECHUE BEKTOPOB, €r0 CBOICTBA, BBIPAXKEHUE
B KoopauHaTHOU (opme. [[nrHa BEKTOpa U yroJl MEKIY JIBYMS BEK-
TOpaMu. YCJIOBHE OPTOTOHAJILHOCTHU JABYX BEKTOpOB. lIprmMenenue
CKQJIIPHOTO IPOU3BEJCHHUS B PELICHUU TPUKJIAIHBIX 33]1a4.

5. BexTopHOE npousBeneHNE BEKTOPOB, €T0 CBOICTBA, BhIPAXKEHUE
B KoopAuHaTHOW (opme. HekoTopwle NpHIIOKEHHS BEKTOPHOTIO
MIPOU3BEICHUS.

6. CmemanHOe MPOU3BEJCHUE TPEX BEKTOPOB, €r0 CBOMCTBA, BbI-
paxkeHue B KoopAuHATHOM ¢opme. [IpuMeHeHne cMemaHHoro mpo-
W3BEJICHUS B PELLICHUU NIPUKIIAJHbIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUM JUHUH Ha 1IockocTu. DopMbl ypaBHe-
HUS NPSAMOM Ha IJIOCKOCTH. YTOJ MEXAY HMPSMBIMH. Y CIOBHS Ia-
paJIeNbHOCTH U NEPIIEHIUKYISIPHOCTU NPSIMBIX. Y paBHEHHE ITyUyKa
OpsMbIX. 3ajjauy, pellaeMble METOAOM KOOpAMHAT (pacCcTosHUE
MEXly IByMsI TOUKaMH, JIeJIEHUE OTpe3Ka B JAHHOM OTHOILIEHUN).

8. KpuBble BTOpOro mopsijika: OKpYXHOCTb, 3JUIMIIC, TUIlepOoIa,
napaboJia, UX TeOMETPUYECKHE CBOMCTBA U yPaBHEHUSI.

9. VpaBHEeHMS IJIOCKOCTH B MPOCTPAHCTBE. YTOJ MEXIY IIOCKO-
CTSIMHU. Y CJIOBUS NMapauIeTbHOCTU U MEPHEHIUKYISIPHOCTH IIII0CKO-
cteil. PaccTostHrE OT TOUKH 10 TNIOCKOCTH.

10. YpaBHEeHUsT TPSMOI B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMBIMH.
B3aumHoOe pacnosnokeHue NpsAMbBIX B MPOCTPAHCTBE. YTOJI MEXIY
MIPSIMOM U TUIOCKOCTBIO.

11. YpaBHeHue MOBEPXHOCTU B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Chepa. Dmuncounn. 'unepOononnsl. [lapadononast.
I'eomeTpryeckue CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIENOBAHUE UX
($hOopMBI METOIOM CEYEHUH.

12. M HOXecTBO BemiecTBeHHbIX uyucen. @Dynkuusa. OOnacte ee
onpenenenus. CrocoOwl 3amanus. Knaccudbukanus ¢ynkmuit. Ilo-
JspHasg cucreMa KoopauHat. KpuBble B NOJSPHBIX KOOpJAMHATAX.
Monotonnble GyHKIMHA. CII0KHBIE U B3aUMHO-00paTHBIC (PYHKITHH.

Hcnons3yeT oCHOBHBIC
3aKOHBI €CTECTBEHHO-
HayYHBIX TUCIHUILIAH

JUISL pEILICHUs CTaH-

JApTHBIX 3aJ1a4 B COOT-

BCTCTBHUU C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

13. Yucnosas mocneaoBareabHOCTh. [Ipenen 9ucioBoii mocieaona-
TesbHOCTU. CXOZsIuecs: U pacXosIIuecs] YUCIOBbIE MOCIeA0Ba-
TEIbHOCTH.
14.TIpenen ¢pynkiuu B Touke. OTHOCTOPOHHUE MPEALITBl (DYHKITHIA.
[Tpenen ¢pynkuuu B 6eckoHEYHOCTH. beckoHeduHo manbie U Gecko-
HeyHOo Oousiblive QyHKUMU B Touke. CBOMCTBA OECKOHEYHO MaJIbIX
¢ynkuunii. CoiicTBa mpenenoB ¢yHkuuid. [Ipu3Haku cymecTBoBa-
HUS TpesesoB (0 mpenesie MpOMEXYTOUYHOW (PYHKIMM, O Ipeelne
MOHOTOHHOH (hyHKIMK). HeonpeaeneHHOCTH 1 METOJIbI HX PACKpHI-
TUs. 3amevaresbHble INpelesbl U cieAcTBUA U3 HUX. CpaBHEHHE
0ECKOHEYHO MaJbIX.
15. HempepbIBHOCTh (yHKLMH B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3pbiBa QYHKIMM U UX KJIacCUPUKaLuUsi. AJITOPUTM HC-
ciefioBaHUs (DYHKIIMM Ha HENpPepbIBHOCTh. JIeWCTBUS Haja Hempe-
PBIBHBIMH (YHKIUSMU. HenpephIBHOCTD 37IEMEHTApHBIX (PYHKITHI.
CpoiicTBa (DyHKIMI, HENpepbIBHBIX Ha OTpe3Ke (CyIIEeCTBOBAHUE
HAaUMEHBIIET0 M HauOOJbIIEr0 3HAYEHUH, OrPaHUYEHHOCTh, CYIle-
CTBOBaHHUE IMPOMEXYTOUYHBIX 3HAUEHUI).
16. Onpenenenune npousBoaHoi. [Ipon3BoaHas OT anredpandeckon
CYMMBI, Pa3HOCTH, MPOU3BENEHUs U 4YacTHoro ¢yHkuui. IIpous-
BOJIHBIE CJIOKHBIX (QYHKIMH, 33JaHHBIX HESBHO U MTapaMETPUUECKH.
17. Muddepentman ¢pyukuu. CoiicTBa nepBoro quddepeHiuana.
['eomeTpuyeckuii 1 MEXaHUYECKHUI CMBICT TTPOU3BOAHON U nudde-
peHuuana 1-ro nmopsjaka, uX NPpUMEHEHHE B PEIICHUH MPHUKIATHBIX
3azad.
18.TIpou3BoHbIE BHICIIMX MOPSIKOB (DYHKIHUH, 3adaHHBIX SBHO,
HESBHO, MapaMeTpUdecKu. MeXaHWYeCKUil CMBICI MPOU3BOTHOMN 2-
ro MopsAJKa.
19. ludpdpepennmansl 2-ro ¥ BBICHIMX TOPSAKOB. HewHBapuanT-
HOCTb (opMbI U (HEepeHIINaTOB BHICIIUX HOPSIIKOB.
20. Teopemsr @epma, Pomst, Jlarpamka, Komm. [IpaBuno Jlonura-
JIS1 1711 PACKPBITHSI HEOIIPEEIIEHHOCTEH.
21. YcnoBuss MOHOTOHHOCTH (DYHKIHA. DKCTpeMyMbl (DYHKITHH, He-
o0xoaumoe ycioBue. JlocraTouHbIe YCIOBHSL.
22. OTpICKaHWE HAaUMEHBIIIETO H HAaWOOJIBIIETO 3HAUCHUH (PYHKITUH,
Qg depeHIpyeMoii Ha OTpe3Ke.
23.UccnenoBanne BhIMYKIOCTH (GyHKIMH. Touku meperuoa.
AcCUMNTOTHI QYHKIUH.

2 cemecTp
1. IlepBooGpa3nas. Heompenenenusiii unrerpan. CBolicTBa He-
oTpezieNIeHHOro UHTerpaia. Tabauna HHTErpaoB.
2. Meronbl WHTETpUPOBAHUS (HEMOCPEICTBEHHOE WHTETPUPOBa-
HUE, UHTErPUPOBAHUE MO YaCTSIM U 3aMEHOI MepEeMEHHBIX ).
3. MuTerpupoBanue paliMOHAIbHBIX (DYHKIIHIA.
4. VIaTerpupoBaHue WpPpalMOHATIBHBIX (DYHKIHMI (CTETICHHBIC |
TPUTOHOMETPUUECKHE MTOICTAHOBKN).
5. HTEerpupoBaHue TPUTOHOMETPHYCCKUX (GYHKIUNA. YHHBEP-
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

caslbHasi TPUTOHOMETpHUYECKas OJICTaHOBKA. BeIpakeHus, HEMHTe-
rpUpyeMble B KBaJpaTypax.

6. 3agaun, MpPUBOASAIINE K MOHATHIO OINPENCTICHHOIO HMHTErpasa.
NuterpanbHas cymma, omnpeneneHHblid uHTerpain. ®opmyna Hero-
tToHa-JleiiOHuna. CBOICTBA OMpENEIIEHHOTO HHTErpajiga, Teopema
cymecTtBoBaHus. «Teopema o cpeHEMY.

7. nTerpupoBaHue mo 4acTsM, 3aME€Ha IIEPEMEHHON B OIpeje-
JICHHOM UHTerpale.

8. OmnpeneneHHbI UHTErpal OT HEYETHOW M YETHOH (YHKIMH TIO
CUMMETPUYHOMY MPOMEXyTKY. HecoOcTBeHHbIE HHTETpalibl ¢ Oec-
KOHEYHBIMH TIpE/IeTIaMy ¥ OT HEOTPAHUYCHHBIX (QYHKIUH.

9. Borluncnenue miuomaneil miockux Quryp. BeraucieHue IiIHMHBI
JTyTH.

10. ®yHKIUU ABYX NOEHCTBUTENBHBIX MEPEMEHHBIX, CIOCOOBI HX
3amanus. OOnacte onpenencHus. JIMHUM ypoBHS (YHKIHH JBYX
MEePEMEHHBIX.

11. TlonsTHe Tpenena U HEMPEPHIBHOCTH (PYHKIUU JBYX IEpEeMEH-
HbIX. YacTHbIe MPOM3BOAHBIC MEPBOrO MOPSAKA, UX TeoMeTpuye-
CKMM CMBICIL.

12. Tlonuerit nuddepennual, ero cBsi3b ¢ YaCTHBIMU MPOU3BOIHBI-
Mu. [TpubnuxeHHbIE BBIYUCICHHUS C MOMOIIBIO0 TOJNHOTO Audde-
peHLuana.

13. TlpousBomubie U auddepeHnnanbl BEICIINX MOPSIKOB. Teope-
Ma O CMELIaHHbIX TPOU3BOAHBIX. [ depeHnrpoBaHne CI0KHBIX U
HESIBHBIX (QyHKIUI.

14. KacarenbHas INIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

15. DxctpemMymbl ¢QyHKIMM JBYX nepeMeHHbIX. Heobxomumoe
ycIoBHeE 3KCTpeMyMa. JlocTaTouHOe yCIIOBHE IKCTPEMYyMa.

16. OtpickaHWe HaUMEHBIIUX W HAWOONBIINX 3HAYCHUN (DYHKIIHH
JIBYX NEPEMEHHBIX.

17. 3amaum, mpuBOASIINE K MOHATUIO IBOWHOTO MHTErpana. [[Boi-
HOW MHTErpaj, ero ompeneineHue. Teopema CylecTBOBaHUS JBOM-
HOro uHTerpasia. CBOMCTBA, TEOpEMA O CPEIHEM 3HAYEHUH.

18. Brruncnenue aBoiiHoro mHTerpaia. Ilepexoa k MOJIspHBIM KO-
OpIMHATaM.

19. IlpunoxeHus ABOMHOTO MHTErpaa.

20. 3amauu, MPUBOJSAIINE K MOHATHIO TPOWHOTO MHTErpana. Tpou-
HOHM MHTErpall, €ro ONpeesIeHne, CBOMCTBA. Teopema CylecTBoBa-
HUs TPOMHOTO MHTETpaa.

21. TlpunoxeHus TPOMHOTO HHTETpaja.

22. 3ajada O BBIYHCICHUM PaOOTHI MMEPEeMEHHOH Crutbl. Ompenerne-
HHUE KPUBOJMHEWHOT0 HHTETpaia Mo KOOPAUHATAM.

23. CoiicTBa, BBIYHCIICHUE KpUBOJIHMHEWHOTO MHTerpayia Il pona.
®opmyna ['puna.

24. YcnoBusl HE3aBUCUMOCTH KPUBOJIIMHEHHOTO MHTETpaja 1o myTu
uHTerpupoBanus. HaxoxxaeHne QyHKIUN OBYX MEPEMEHHBIX IO ee
noJtTHOMY nuddepeHimany.
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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-
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHLUU
111 B Ipo1iecce OCBOCHUS AUCHUIUIMHBI

25. TlpunoxeHus: KpUBOJMHEHHOTO HHTETPpaJia BTOPOTO POJa.

[Ikana u KpUTEpUN OLICHUBAHUS OTBETA 00YUYAIOUIETOCs PEACTABICHbI B TAOIHIIE

IlIkana Kpurepuu oueHnBanus
Onenka 5 BCECTOPOHHEE 3HAaHUE IPOTrPAMMHOIO MaTepuajla MaTeMaTUKH; IIpa-
(oTnHMuHO) BUJIBHOE IPUMEHEHNE MaTEMAaTUUYECKUX 3HAHUN B PELIEHUH NTPUKJIIAIHbBIX
3a/1a4.
Onenka 4 3HAaHHE NIPOTrPAMMHOI0 MaTepuasa; Haluuue He3HAYUTEIbHbIX OINOOK B
(xopo1110) pElIeHNH 33]1a4; HEJOCTaTOUHOE PACKPBITUE COJEPKAHUSI BOIIPOCOB.
Onenka 3 3HAHWE OCHOBHBIX MAaTEMaTHUYECKUX IMOHSATUH, METO/IOB U aJrOPUTMOB,
(YIOBIETBOPUTENBHO) | OIMYCKACT OMMUOKHU MPU UX MPUMCHCHHUH.
Onenka 2 HET 3HAaHHA OCHOBHOI'O INPOTrpaMMHOIO Marepuaja, NPUHLIMIHAAIbHBIC
(HEeyIOBJIETBOPUTEIBHO) | OMIMOKHM MPHU OTBETE HA BOIPOCH! M 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




