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

1.1. Heap u 3a7a4n TUCHHUILTHHBI

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

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

3agaum JUCHMIIJIMHBI:

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

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

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMNA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;

— (opmHpoBaTh HAaBBIKM MAaTEMaTHUECKOI'O 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 pemiate TUIIOBBIE 33/1a4H MPO(ECCUOHATBLHON JEATeIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKHUX U €CTECTBEHHBIX HayK C MPUMEHEHHEM HH(OPMalHUOHHO-
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
CTaHJApPTHBIX 3a- - (51.0.09-Y.1)
a4 B COOTBET- HaBBIKA OO0yuaromuiics T0HKEH BJIJIETh: 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 IPOBEICHUH SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHM B ITpodeccro-
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 UCTIBITAaHUIO CENTbCKOXO03SHCTBEHHON 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 aucuuninnsbl B crpykrype OIIOIT

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

3. O0béM AUCHMIUINHBI U BUbI y4eOHOH padoThl

O0beM mucruIuHbl coctaBiser 12 3aderneix enuuuin (3ET), 432 akageMuveckux daca
(manee yacos).

JvucuunnuHa nu3ydaercs:

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

- 3a09Hast Gpopma oOydeHus Ha 1, 2 Kypcax.

3.1. Pacnpenenenne o0beMa IMCOMIIMHBI IO BUAAM Y4e0HOH padoThI

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

KonraktHasi pa6ora (Bcero), 184 30

B TOM YHCJI€ MPAKTHYECKAsi NOr0TOBKa™

Jexyuu (J1) 92 14
Ipaxmuuecxue 3anamus (113) 92 16
Jlabopamopuvie 3auamus (J13) — —
CamocrosiTesibHas padora o0yuarommxcs (CP) 176 384
KourtpoJasn 72 18
Hroro 432 432




3.2. Pacnipenesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

KOHTaKTHasi paboTa

[4a]
Ne tembl | HamMeHOBaHuME pa3ziesioB U TEM E:ggg g
J J3 I13 CpP =
N4
1 2 3 4 5 6 7 8
Paznen 1. AnanuTryeckast reOMETpHs C HJIEMEHTAMU JIMHEHHOHN anreOpsl
1.1. DEeMEHTHI JIMHEHHOM anreOpbl 22 4 - 6 12 X
1.2. DNeMEeHTHI BEKTOPHOI anreOpsl 22 6 - 6 10 X
1.3. AHanuTHueckas reoMeTpust 44 10 - 10 24 X
Paznen 2. OCHOBBI MaTEMaTHYECKOr0 aHAJIN3a
2.1. DyHKIUA 13 2 - 1 10 X
2.2. ITpenen. HempepsIBHOCTH 32 8 - 6 18 X
2.3. KommiekcHbie uncna 11 2 - 3 6 X
HuddepennmanpHoe ucUUCIE-
2.4. HUE (QYHKIMHU OJIHOM IMepeMeH- 28 10 - 10 8 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 26 8 - 8 10 X
2.6. OnpeJieneHHbII UHTErpaj 22 6 - 6 10 X
JuddepenumanbHoe ucducie-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 14 4 - 4 6 X
PEMEHHBIX
o8 Kpartssle 1 KpUBOJIMHEWHBIEC WH- 18 4 i 4 10 X
Terpasl
) UwucnoBbie ¥ (QyHKIIMOHAIBHBIC 29 6 i 6 10 «
psizibI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. Juddepennmanpapie ypaBHEHUS 20 8 - 6 6 X
392 Cucremsl } Qg depeHIraIbHbIX 4 i i 5 5 <
ypaBHEHHI
Pa3nen 4. JluckpeTHast MareMaTHKa
4.1. MHuoxectBa. OTHOIIEHNA. Dite-
5 1 - 2 2 X
MEHTbI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredbpa MHO- 4 i i i 4 <
KECTB
4.3. DneMeHTHI TeopHH rpados 4 - - - 4 X
Paznen 5. Teopust BEposITHOCTEN € AJIEMEHTAMU MATEMATUYECKON CTaTUCTUKU
5.1 Crnyyaiinble COOBITUS 13 3 - 4 6 X
5.2. CrnyualiHble BEJTMUHHBI 16 6 - 4 6 X
53 DJeMeHThl MaTeMaTHUeCKOM 20 4 i 4 12 «
CTaTUCTHKH
KoHnTpoas 72 X - X X 72
Htoro 432 92 - 92 176 72




3aounas

¢popma o0yuenust

B TOM 4HCJIC

KOHTaKTHas pa60Ta

¥a]
Ne tembl | HamMeHOBaHuME 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 19 1 - 1 17 X
1.2, DJIeMEHTHI BEKTOPHOM alreOpbl 18 1 - 1 17 X
1.3. AHanuTHuecKas reoMeTpust 26 - - 1 24 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 12 - - - 12 X
2.2. ITpenen. HenpepbsiBHOCTB 26 1 - 1 24 X
2.3. KommekcHbie uncna 9 - - - 9 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJHOHN IMepeMeH- 32 1 - 1 30 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 33 1 - 2 30 X
2.6. OnpeJieneHHbII UHTErpaj 32 1 - 1 30 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 21 1 - 1 19 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 21 1 i 1 19 <
TETpaIbl
) YucnoBele M (hYHKIIMOHAJIBHBIE 29 5 i 5 18 <
PAIBI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 29 2 - 2 25 X
30 ChuﬂeMb{lnn@@wpeHuHanLHHX 4 i i i 4 X
ypaBHEHHI
Pasnen 4. JluckpeTHasi MareMaTHKa
4.1. MHoxecTtBa. OTHOIIEHNUS. De-
10 - - - 10 X
MEHTHI KOMOMHATOPUKHU
4.2. Bynesa anre6pa, anredpa MHO- 10 i i i 10 <
KECTB
4.3. DJeMeHThl Teopuu rpados 10 - - - 10 X
Paznen 5. Teopust BEpOSITHOCTEN € 3JIEMEHTAMU MAaTEMATUYECKON CTATUCTHKU
5.1 Crnyyaiinble COOBITUS 27 1 - 1 25 X
5.2. CrnyyaliHble BETUUHUHBI 27 1 - 1 25 X
53 DJIEMEHTHI MaTEMaTUYECKON 26 i i i 26 X
CTaTUCTHKH
KonTponb 18 X - X X 18
Hroro 432 14 - 16 384 18




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 BBIIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ 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

DJIeMeHTBhI JIMHEHHOi ajaredpbl

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

JIuHeltHble TpeoOpa30BaHMsl U UX MATPULbI, AEUCTBUS ¢ HUMU. [loHsTHE 0OpaTHON MaTpUILIBL.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3aliCh CUCTEMbI JTUHEHHBIX ypaBHEHUN
u e€ pemenue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HMccinenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEeHUH. ba3zucHeie pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Metoj 'aycca. Haxoxxaenue oOparHoi MaTpulel. OnpeaenuTesnn BTOporo u
TPETHhEro MOPSAIKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JOMONHEHNs. Briuncienne onpene-
JIMTENS pa3jioKeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bexropsl. JIuHelHble onepanyy Hal BeKTopamu. TeopeMbl 0 MpoeKkuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JInHeilHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. Hanpasisitomue KOCHHYCHI U IIMHA BeKTOpa. [IoHATHE 0 BEKTOPHBIX JUarpammax B HayKe U
TexHuke. CKalsipHOE NMPOU3BEACHUE BEKTOPOB U €ro CBOICTBA, BBIpA)KEHHE B KOOPAMHATHON (op-
Me. /lnuHa BeKTOpa M yros MeXJy JBYMs BEKTOpPaMHU B KOOpJIMHATHOH (opme. YciaoBue opToro-
HaJIBbHOCTHU JIBYX BEKTOPOB. MeXaHUUYeCKUN U T€OMETPUUYECKUN CMBICI CKaJISPHOTO NMPOU3BEACHHUS.
BekropHoe npousBeneHHE IBYX BEKTOPOB, €r0 CBOMCTBA, BbIpa)XKEHHE B KOOPAMHATHOH (opme.
VYcnoBre KOJUIMHEAPHOCTHU JIBYX BeKTOpoB. [Ipocrelinine nmpuiiokeHns BEKTOPHOTO MPOU3BEIECHUS.
CMermaHHOe TpOM3BENEHUE TpeX BEKTOpoB. CBOWCTBA M BBIpAXKEHHE B KOOPAMHATHOM (opme.
[IpumeHeHne cMEIIaHHOTO MPOU3BEICHUS B PELICHUH MPUKIIAIHbIX 3a]1a4.

AHaJIUTHYECKAsl FeOMeTpust

YpaBHeHUs TUHUIA Ha TUIOCKOCTH. Pasnuunblie opMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXy TPSIMBIMH. Y CITIOBHE MApaIEIbHOCTH U MIEPIICHINKYISIpHOCTH. [lepecedeHne AByX MpsMbIX.
VYpaBHeHHE MyYKa IPSMBIX, IPOXOIAIIMX Yepe3 JaHHYI0 TOUKy. Meron koopauHat. OCHOBHBIE 3a-
Ja9y Ha METOJ KOOPAHMHAT (PacCTOSHHE MEXIy IBYMS TOUKaMH, JISJICHHE OTpe3Ka B TAaHHOM OTHO-
IIEHUH, PACCTOSTHUE OT TOYKH JI0 mpsiMoii). KpuBble BTOpPOTo MOpsiiKa: OKPYKHOCTb, IJUIUIIC, T'H-
nepbosa, mapaboia, UX TeOMEeTpUYECKHe CBOWCTBA M YpaBHEHHUS. DKCIEHTPUCHTET JJUIUIC W TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHHH
KPUBOW BTOPOTO TMOPSIIKA U IPUBEICHUE €ro K KaHOHUYECKO# (popme myTéM mepeHoca.

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



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

YpaBHeHHE TOBEPXHOCTH B mpocTtpancTse. Lumuaapuyueckue nosepxHoctu. Cepa. Dmmrco-
ua. ['unepoononsl. [lapabonouasl. Konyc. Kanonnueckue ypaBHEHUs] IOBEPXHOCTEH BTOPOTO I10-
psnka. ['eomerprueckue CBOMCTBA 3THX MOBEPXHOCTEH, HCCIIeAOBaHUE UX (OPMBI METOJIOM Cede-
HUW. TeXHUYeCKue NPUIOKEHUS TEOMETPUUECKHUX CBOMCTB TOBEPXHOCTEM.

ITonsipHbIE KOOPAMHATEI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM cucTeMor koopauHaT. Kpussle
B IOJISIPHBIX KOOpJAMHATAX (Kapauouzaa, clupalb, JeMHUcKarta). Llmwimnapudeckue u chepudeckue
KOOPJAMHATHI B MPOCTPAaHCTBE. Pa3znuuHblie criocoObl 3a1aHusl TUHUNA U OBEPXHOCTEH B MPOCTpaH-
CTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKUMA

MHoxecTBO BeecTBeHHBIX uncen. Dynknus. O6macts ee onpeaenenus. CrocoObl 3a1aHus.
OcHoBHbIE 351IeMeHTapHble GYHKINH, UX CBOICTBa U rpaduku. ClokHbIE U 00paTHbIe PYHKIIMH, UX
rpaduku. Kinaccuduranms ¢yHKImid.

IIpenen. HempepbIBHOCTH

YucnoBble MOCIENOBATEILHOCTH, UX POJIb B BBIUMCIMTENbHBIX Ipoueccax. [Ipenen unciaosoit
nocyenoBarenbHocTH. Cxoaaumecs U pacxoIALIUecs] YUCIIOBBIE MTOCIEI0BATEIBHOCTH. Teopema o
CYIIECTBOBAHMUHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. Ilpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKoHEUHO-
cru. Ilpexensl MOHOTOHHBIX (GyHKUIMH. beckoHeunHo Manble U O6eckoHeYyHO Oonble (QYHKIMH B
TOUKe, UX cBoicTBa. CpaBHEeHHE OeCKOHEYHO MaiblX. [Topsaok ManocTH. DKBUBaJIIEHTHbIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKITMI B TOUKE M HA MHOKECTBE. TOUKH pa3pbiBa GYHKIUU U UX
kinaccupukanuu. JlefcTBus HaJl HENpepbIBHBIMU (QYHKIMSIMU. HenpepbIBHOCTE OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKuui. CBoiicTBa (pyHKIINMH, HETIPEPHIBHOM Ha OTpE3Ke: OrpaHUYEHHOCTh, CYIIECTBOBA-
HUE HauOOoJbLIETr0 U HAMMEHBILIEr0 3HAUEHUH, CYIIIECTBOBAHNE IPOMEXYTOUHBIX 3HAYEHUI.

KoMmiekcHbIe yncia
[TonsiTne n npencTaBiaeHUs] KOMIUIEKCHBIX yuces. DOpMbl 3aMUCH KOMIUIEKCHBIX dnceln. Jleu-
CTBHS HaJ KOMILIEKCHBIMH YHCIIAMHU.

JAudpdepenunaibHoe HCHHCAEHHE (PYHKIIUU OHON NTepeMEeHHOH

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHOM. Onpenenenue npou3BogHo. [lonstue GyHk-
uuu, gudpdepeHunpyeMoit B Touke, quddepenunan GyHKIUU U ero reomeTpudyeckuii cMoici. [Ipo-
M3BO/IHAs (DYHKIIMM, €€ CMBICH B Pa3JIMYHBIX 3agadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byuknuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IpousBoaHas cioxHo u 06-
patHoil ¢ynkiuu. VuBapuantHOCTh (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. [IpaBuio JlonuTans s packpeiTust Heonpenenéunoctei. [IpousBonnsie u quddepeHm-
aJibl BBICIIMX TOpPsiiKOB. HemHBapuaHTHOCTH (hopMbl A depeHIInanoB BHICIINX MOPSAKOB. Y CIO-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIUH, HeoOXxoaumoe ycioBue. JlocTarouHbie
ycaoBus. OTbICKaHHWE HauOOJBIIEr0 U HAUMEHbIIETo 3HaUeHU QyHKIuH, Auddepenunpyemoit 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 Kk mexanuke. Jupdepenuuan nyru KpuBoil 1 ero reoMmerpuyeckuii cMmpics. CpenHss Kpu-
BH3HA KPUBOM M KPUBH3HA B TOUKE. Pamnyc M HEHTp KpUBU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX MHTETpaJIoB. MeTOAbl MHTEIPUPOBAHUS: HHTETPUPOBAHUE 3aMEHOM IIEPEMEHHON U 110 Ya-
CTSIM, MHTETPUPOBAHME PAIMOHAIBHBIX P00, TPUTOHOMETPUYECKHE IOACTAHOBKM U METOJbI
«panroHATN3AIMI» UHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIMXCS» HHTEIPAIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3ana4yu, NpUBOASAIINE K MOHITHIO ONpEAeeHHOro uHTerpaia. OnpeneiaeHHbl HHTErpai, Kak
npenen UHTerpanbHoi cymmbl. [lonatue o6 uHTerpupyemoil GyHKIUH, HOPMYIUPOBKA TEOPEMBI
cymectBoBanus. [Ipocreiiine cBoiicTBa onpenenéHHOro HHTErpaia, Teopema o cpeaem. CpeaHee
3HaueHue QyHkuuu. [IpousBomHas OoT ompenen€HHOro MHTErpaia Mo BepxHemy mpeneny. Cs3b
MEXy OIpeNeIEHHBIM HHTErPAJIOM U mepBoobOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeAeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
IPaJIOB CIIOCOOOM TOJCTAaHOBKH M IO YacTsM. HecoOcTBeHHBIE MHTErpajibl ¢ OECKOHEYHBIMH TIpe-
JielaMd M OT HEOTPAaHWYEHHBIX (PYHKIIMHA, UX OCHOBHBIE CBOIiCTBa. ['eoMeTprueckoe mpuioKeHue
OTIPENIeIEHHOTO MHTETpajia: BBIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOH U MOJIIPHOM CHCTeMax KOOpIUHAT, 0ObEMOB TeJ MO IUIOIMIAASAM IMONEPEYHBIX CEYEHHUH U Tel
BpallleHus, JUIMH JIyI KPUBbIX, IUIOIIAJEH moBepxHocTeil BpamieHus. [lpunokeHus uHTErpana K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIMM HECKOJbKUX NepeMeHHbIX. Ob6nacth onpexnenenus. Ilpenen ¢pynkuuu. Henpepois-
HocTh. HekoTopele noHsTHS Tomosnoruu. YacTHele npou3BoHble. MIX reomeTpruecKuil cMbIci (1J1s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Tonubiit quddepennnan, ero cBi3b ¢ YaCTHBIMMU NMPOU3BOJAHBIMU. [IpuMeHeHune nmomaHoro 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 HepeMeHHbIX. Heobxoaumoe ycnoBue sxkcrpemyma. Jlo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OTbICKaHUE HauOOJBIINX W HAaUMEHbIINX 3HAUYCHUH (YHKLUH.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U €ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3anauyu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpaioB. /[BoiHON M TpolHOW MHTErpaibl, UX
cBoicTBa. POPMYNMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpaia. Teopema o cpegHeM
3Ha4YE€HUH. BrluncieHne KpaTHBIX HHTETPaJIOB IOBTOPHBIM MHTErpupoBaHueM. Ilepexon B ABOMHOM
MHTErpaje K MOJSIPHBIM KoopauHaTaM. ['eomerpuueckue U (pu3nyuecKue NMPHIIOKEHUS JBOHHOIO
MHTErpaa: BblYUCIeHHE 00bEMOB TeJ, IJIOMIAAEH U Macchl TUIOCKUX (QUTyp, CTATUYECKUX MOMEH-
TOB, KOOP/MHAT IIEHTpa TSHKECTH U MOMEHTOB MHEpUMHU IUIockux ¢uryp. Ilepexon B TpoitHOM HH-
Terpaje K HUIUHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomeTpuyeckue u pusndeckue mnpu-
JIOXKEHUs TPOMHOI'0 MHTErpaja. BHIYMCIEHHE 00BEMOB M MAcChl TN, CTATUYECKHMX MOMEHTOB, KO-
OpJMHAT LIEHTpa TSHKECTH U MOMEHTOB HHEPLIUHU TEN.

3azauyu, IPUBOJALIME K MOHATHAM KPHUBOJIMHEMHOTO MHTErpana. OnpeneneHue KpUBOIMHEH-
HBIX MHTErpajoB IIEPBOI0 U BTOPOTO POJia, UX CBOMCTBA, MpUMepHl BbruncieHus. @opmyna ['puHa.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHHOIO MHTErpana OT IYTH MHTETPUPOBaHUS (IUIOCKUM CIly-
yaif). Haxoxxenue GyHKIMHN IByX NEPEMEHHBIX 0 €€ oJHOMY AuddepeHnnany.

YucaoBblie 1 QYHKIIMOHAJIbHbIE PAIbI
Yucnossie psaasl. CXOOUMOCTh B cyMMa psijia. HeobxoauMoe ycioBue cXxoauMocTu. JleicTBust
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psifa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB. Psbl €
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MOJIOKUTENbHBIME uiieHaMu. [lpusHaku cpaBHenus, JlamambGepa, Komm. OO0OImMEHHBINA psia Kak
MpUMEp STATOHHOTO psifa. 3Hakodepeayronuecs psaasl. [Ipusnak Jleiionuma. OneHka ocTaTka psja.
AGcomoTHas U HeabCoMOTHAs CXOAUMOCTh. DyHKIMOHANBHBIE psabl. O0JIacTh CXOAMMOCTH, Me-
Tozbl ee onpezaeneHus. CreneHHsle psbpl. Teopema AGens. MHTepBan u paguyc cXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiza. Pan Telnopa u Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psiibl. [IpuMeHeHne cTeneHHbIX PsJIOB B MPUOJIMKEHHBIX BBIYMCICHUSAX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, peneHne auddepeHunanbubx ypaBHeHu. Psaabr @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 cXxoquMOcTH psiioB Pypse. 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. O0bikHOBeHHBIE TH(depeHHATIBHbIE YPABHEHUS

JAu¢ppepennnaibHbie YypaBHEHHUS

dusnueckue 3a1auu, npuBojdAmre K auddepeHunanbHbM ypaBHeHUsAM. J{uddepennmanbabie
ypaBHEHHUs nepBoro nopsaka. [Toustue 06 oOmem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havanenbie ycnosus. 3anaya Komu. TeopeMa cyiecTBoBaHMS M €IMHCTBEHHOCTH PELICHUS 331a4H
Komm. OcHOBHBIE K1acChl YPaBHEHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisolMMuUcs nepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHble. [lonsTue 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIMaNBHOTO ypaBHeHUs. M3okmuubl. [Ipmioxkenus nuddepeHInanbHbIX YpaBHEHUH IEPBOTO
Hopsika B Pa3IMUHbIX 00nacTax Hayku. AuddepeHunanbuple ypaBHEHUs BBICIIUX MOpsAaKoB. O6-
mee u yacTHoe peuienue. 3amada Komm. IToHsTHEe 0 KpaeBbIX 3amadax ais AudQepeHnnarbHbIX
ypaBHEHMI. YpaBHEHHUs, JOMyCKaloIIe NoHmKeHue nopsaaka. [Ipumeps npumenenus auddepen-
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. 3aIruch
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 ONMMCaHUIO JIMHEWHBIX Mojenel. Meron Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHranbHble YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULIHEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1u¢pdepeHINATBHBIX YPABHEHU

HopmanbHas cucrema audQepeHInanbHbIX ypaBHEHU. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3amuch HOPMAJIbHOU cucTeMbl. ['eomeTpuueckuii cmbich pemenus. ®a3zoBoe MpOCTPaHCTBO (IIIOC-
KOCTb), (hazoBas kpuBas. [IpuinoxeHus B JMHAMUKE CUCTEM MaTepHUajbHBIX TOYEK, B TEOPHH aBTO-
MaTUYECKOIo YIpaBiieHus, B Ouonoruu u T.1. 3agada Ko amns HopManbHOU cuctemsl quddepeH-
LMalbHBIX ypaBHEeHUN. TeopeMa CylieCTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3agadn Kommu. Me-
TOJ UCKJIIOYEHHUS JJIsl pelleHrs HOPMaJIbHBIX cucTeM nuddepeHuanbHbix ypaBHeHHH. CrucreMsl
TUHEHHBIX AuddepeHInanbHbIX YpaBHEHUN, CBONCTBA pelIeHMid. PemieHue cucTteM THHEHHBIX
g depeHInaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA((UIIUEHTaMU.

Paznen 4. /Iluckpernass MmateMaTuka

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

Cayuaiinbie coObITHS

[Ipenmer Teopun BepOSTHOCTEW. 3HAYEHHE Kypca TEOPUM BEPOATHOCTEH M MaTeMaTHYECKOU
CTaTUCTHKH B MPO(ECCHOHATBHOI MOATOTOBKE U MPOPEeCCHOHATBHOM AeaTenbHOCTU. Ponb poccuii-
CKMX YYEHBIX B Pa3BUTHUH TeopHH BeposiTHocTed. Kiaccuduxauus cobsrtuii. [IpoctpancTso aie-
MEHTapHBIX COOBITHIA. Anredpa coObituii. [loHsTHE caydaiiHOro coObITHS. OTHOCUTEIBHBIE YacTO-
ThI. 3AKOH YCTOMYHMBOCTH OTHOCHUTENIBHBIX YacCTOT. CBSA3b MEXAY BEPOSTHOCTBIO U OTHOCHTEIBHON
yactoToil. [lonsTie BeposTHOCTH coObITHs. Kilaccnyeckoe U reoMeTpryecKoe OIpeesieHue Bepo-
arHoctu. KomOunaropuka. HenocpencrBeHHoe BbluucieHue BepostHocTu. IloHaTue o6 akcuoma-
TUYECKOM IIOCTPOEHUU TEOPUU BEPOSATHOCTEU. DJIeMEHTapHasi TEOpHUsSl BeposiTHOCTEN. MeTo bl BbI-
quCcJIeHUs BeposiTHOCTe. TeopeMa o moBTOpeHUHU onbIToB (cxema bepHynnn). HauseposiTheitmas
4acToTa IpU OBTOPEHUH OIIBITOB.

Cay4aiinble BeJTH4MHBI

CrnydaiiHble BETMYMHBI U 3aKOHBI UX pacnpeencHus. JJUCKpeTHbIe U HETIPEPbIBHBIE CITyYalHbIE
BennuuHbl. Pan pacnpenenenus. OyHKIMs pacnpenenaeHus, INIOTHOCTh PaclpeneeHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh momananus ciydalHOW BEJIMYMHBI HA JAHHBIA MHTEpBal. Ywuc-
JIOBBIE XapaKTEPUCTUKH CIy4alHBIX BEIUYMH. MaTeMaTnuecKoe 0KUAAHUE U €T0 CBSA3b CO CPEIHUM
apudmernyeckuM (3aKoH Oosbliux yucen). Jucnepcus u cpeaHee KBaIpaTUYECKOE OTKIOHEHUE
cnydaiiHot BenmuuHbl. Pacnpenenenue Ilyaccona. bunommansHoe pacnpenenenue. HopmanbHoe
pacrnpeneneHue, ero CBOMCTBA, YCIOBHS, TP KOTOPBIX OHO BO3HHUKAET. YHCIOBBIE XapaKTEPUCTUKU
HOpMaJIBHOTO 3akoHa. dynknus Jlamtaca. BerauciaeHue BEpOSTHOCTH MOMAAHUS CIIy4aliHOW BEJIU-
YMHBl Ha 33JaHHBI MHTEpBal B Cilydya€ HOpMallbHOro pacmnpeneneHus. l[lonstue o aBymepHOM
HOpMaJbHOM pacnpezeneHuu. [lonsatue o pazauuHbeix Gopmax 3akoHa OonpmMX yucen. Teopembl
bepnynnu u Yebsimena. Llentpanbhas npenenbHas Teopema JIsmyHoBa.

DJieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

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

[lonatne o craTHCTUYECKOH Tumore3e M oOmas cxema, OCHOBHBIE METOJbl €€ MPOBEPKH.
Ommbku 1-ro u 2-ro pona. Pemaromas nporeaypa. MomHocTs Kputepus. JloBeputenabHbie 00a-
ctu. Kpurepun npoBepku rumnores.

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

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

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

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

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

CkansipHoe mpousBefieHue BeKTOpoB. CBOWCTBA CKAISAPHOTO MPO-
u3BeNleHUs, (DU3MUECKUN CMBICI, BBIPAKEHUE B KOOPIWHATHOU
dopwme. JlnvHa BEKTOpa W Yrojl MEXIY IBYMs BEKTOpamu. Y Clo-
BHE€ OPTOTOHAILHOCTH JBYX BEKTOPOB. [IprMeHeHHe CKalspHOTro
MPON3BCACHUA B PCIICHHUU IMMPHUKIIAAHBIX 3a1a4.

BekTopHOe npou3BeieHuEe BEKTOPOB, €TI0 CBOMCTBA, BBIPAXKECHHUE B
KOOpAUHATHOU (popme. YcIoBHE KOJUIMHEAPHOCTH BEKTOPOB. Du-
3UYECKHI CMBICII BEKTOPHOTO NpousBeacHus. [lonsaTue o cmeman-
HOM IIPOM3BEJIEHUH, BbIpaXKeHHE B KoopauHaTHOU (opme. [Ipume-
HEHHE BEKTOPHOI'O U CMEUIAHHOT'O IIPOU3BEICHUN.

VYpaBHeHMsI JIMHMM Ha IUIOCKOCTU. [lomsipHBIE KOOpIMHATHI Ha
II0CKOCTH. DPOpMBI YpaBHEHHs MPSAMOM Ha IUIOCKOCTH. YTOI
MEXAYy NPAMBIMH. Y CIIOBUS NapajuIeIbHOCTH W INEPIEHINKYISAP-
HOCTH MPSMBIX. YPaBHEHHUE ITy4YKa NPSMBIX.

KpuBbie BTOpOro mopsijka: OKpyxHOCTb, JUIUIIC, TUNlepOoa, ma-
pabona, UX TeoMeTpUUYecKre CBOWCTBA U ypaBHeHUs. Perienue 3a-
Jad.

[ToBepXHOCTH U UX ypaBHEHHUS. Y PaBHEHUS IJIOCKOCTH U MPSIMOM
B MIPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSMU. Y CIIOBUS Mapaljielib-
HOCTH U NEPNEHAUKYIAPHOCTH IJIOCKOCTEN. YOI MEXKIY IPSIMBbI-
MU. B3anmMHOE pacmosio’)keHHEe MNpPsIMBIX B MPOCTPAHCTBE. YTOII
MEXIY IPSMOH U IUIOCKOCTBIO.

10.

[ToBepxHOCTH BTOpOTO TOpsaKa. [[MIMHAPHUYECKHE TTOBEPXHOCTH.
Cdepa. Dmmuncoun. ['mnep6onounsl. [Tapadomonnasl. ['eomerpu-
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

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

11.

MHOkeCTBO BemecTBeHHBIX uncesl. Oynkiusa. Ob6macte ee ompe-
nenenusi. CriocoOs! 3amanus. Knaccudukammsa dynxomii. [Tomsip-
Hbl€ KOOPJMHATHI Ha MJIOCKOCTU. KpuBble B MOISIPHBIX KOOPAUHA-
tax. Cnoxnas ¢yHkuus, oopatHas (yHKUUs, HEIBHAs (YHKLUS,
napaMeTpuuecku 3aiaHHas (QyHKius. OCHOBHBIE 3JIEMEHTapHbIE
(GyHKIIMHU, UX CBOMCTBA U rpauKH.

12.

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

13.

[Mpenen gyHkmmm B TOYKE, HA OCCKOHEUHOCTH. | eomMeTpudecKas
wintoctpanus. OnHocTOpoHHUE Tpenenbl GyHKIuN. beckoHeuHo
Mayible (YHKIIMH, WX CBOHCTBA. beckoHeuHO Ooibiue (QyHKINU,
UX CBsI3b C 0ECKOHEYHO MAJIBIMH (DYHKIIMSIMH.

14.

Teopembl 0 cBsI3U (QYHKIIUH, UMEIOICH TIpe/iet, ¢ 0ECKOHEYHO Ma-
noi gynkuueil. OcHOBHBIE TeopeMbl O mpeaenax. Heompenenen-
HOCTH M METOJBI WX PACKpBITHA. BBIUMCIEHHE OJIHOCTOPOHHUX
npezienoB. TeopeMbl O TIpeAeNbHOM IEpexo]e B HEPaBEHCTBAX.
3ameuarenbHble npeaensl. CpaBHEHHE OECKOHEYHO MaNbIX (DyHK-
11il. DOKBUBaJIEHTHbIE O€CKOHEYHO MaJible (DYHKIUH.

15.

HenpeppiBHOCTh QyHKIIMI B TOUKEe M Ha MHOKecTBe. Touku pas-
pbIBa QyHKIMM U WX Kiaaccupukanuu. J[edcTBHUsS HaJl HENpepbIB-
HbIMU (QYHKIUSAMH. HenpephlBHOCTH OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. CoiicTBa (yHKIUM, HENPEPHIBHONW Ha OTpe3ke (orpa-
HUYEHHOCTb, CYIIECTBOBAaHNE HAaMMEHBLIET0 U HauOOJbILIEro 3Ha-
YEHHH, CyIIECTBOBAHUE TPOMEKYTOUHBIX 3HAUEHUN).

16.

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

17.

3amaun, TPUBOMAIIME K TOHSATHIO MPOU3BOJIHOW. OrmpeseneHue
npou3BoHONW PyHKIMHM B Touke. OCHOBHbIE MpaBuia JuddepeH-
nupoBanus ¢yHkuui. IlpousBoanas cinoxuoit pynkuuu. Ipous-
BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIUH, TabInIa MPOU3BOI-
HbIX. [Ipon3BoHas HesIBHOW U MapamMeTpudecKkH 3aJaHHON (QyHK-
097078

18.

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

19.

[TpousBonHble U AuddepeHnransl BHICIIUX NopsiikoB. HennBapu-
aHTHOCTh (opMbl HddepeHanoB BbICIIUX MOPsIKOB. MexaHu-
YECKUIl CMBICII IPOM3BOAHON BTOpPOro mnopsika. Bropas mpous-
BOJIHAs MapaMeTPUUYECKH 3aJaHHON (PYHKLIUHU U HESIBHON (YHKLIUU.
OcHOBHBIE TeOpeMbl TU(HEPEeHIINATBHOIO HCUYUCICHHS IEHCTBH-
TEJIbHOW MepEMEHHON U UX NpUMeHeHue: Teopembl Depma, Pos,
Jlarpan>xa, Komn. IIpasuio Jlonurans.
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n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

20.

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

21.

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

22.

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

23.

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

24.

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

25.

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

26.

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

KYy.

217.

Hecob6cTBeHHbIE MHTETpaibl ¢ OECKOHEYHBIMHU MpeJeaMu HHTe-
TPUPOBAHMS U OT HEOTPAHUYEHHBIX (QYHKIUI.

28.

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

TypHl).

29.

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

30.

[TpousBonHble U nuddepeHIanbl BRICIIMX MOpIaKkoB. Teopema o
CMEIIaHHBIX MPON3BOAHBIX. KacaTenpHas MIOCKOCTh U HOpPMAJb K
MOBEPXHOCTU. DKCTpEeMyMbl (DYHKIIMHM JIBYX NepeMeHHbIX. HeoO-
XOAMMOE YCIIOBHE 3KCTpeMyMa. JIoCTaToOYHOE yCIIOBHE SKCTPEMY-

15




n/a

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

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

31.

3ajauu, TpUBOASAIIME K MOHSATUIO IBOWHOIO MHTErpaina. J{BoitHoit
WHTErpajl, ero onpenaenaeHue. Teopema CyliecTBOBaHUS JABOMHOIO
uHTerpana. CBOMCTBaA, TEOpeMa O CPeJAHEM 3HaueHuU. Bpruucie-
HUE JIBOMHOro uHTerpaia. llepexon kK moJIsIpHBIM KOOpAMHATaM.
IIpunoxxeHus 1BOMHOIO MHTErpaa.

32.

3amava 0 BBIYMCICHUM pabOTHI MepeMeHHON cuiibl. OrpenereHue
KPHUBOJIMHEHHOTO MHTETpaia 1o KoopauHaTaM. CBOHCTBa, BBIYUC-
nenune. @opmyna I'puHa. YcCiIOBUS HE3aBUCMMOCTH KPUBOJIMHEM-
HOTO MHTETpajia o MyTH HHTerprupoBanus. Haxoxnenue GyHKImn
JBYX TIEPEMEHHBIX IO ee rnmosHoMy auddepennnary. [Ipunoxenus
KPHBOJIMHEHHOTO MHTETpaJia BTOPOTO poJa.

33.

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

34.

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

35.

Y Broporo mnopsiaka. HavanbHble yciioBus, OOIee pelieHue,
yacTHoe pemenue. 3anada Komm. JuddepenuuansHbie ypaBHe-
HUSI BTOPOTO TOPS/IKA, JOIYCKAMOIINE MOHIKEHHe nopsiaka. Jlu-
HeiHble OJHOpoJHbIE au(depeHmanbHble ypaBHeHUs (JIOLY)
BTOPOTO TMopsiaka. JINHEHO He3aBUCHUMBIE U 3aBUCHMEBIEC PEIICHUSI.
Omnpenenutens BpoHckoro, ero cpoiictBa. Teopema o cTpyKType
obmero pemenust JIOAY. O6mee pemenue JIOAY ¢ mocTossHHBI-
MU K03 UIIEHTaMH.

36.

Jlunelinple  HeomHOPOAHBIE U] EpeHINANIbHBIE  ypaBHEHUS
(JIHAY) BTOporo mopsjika ¢ HOCTOSHHBIMU KO3((UIMEHTaMHU.
Teopema o cTpykType obiiero pemeHus. MeTon Bapualuu npou3-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenus JIHAY co
CIIelIMaIbHBIM BHJIOM MPaBOil 4yacTu. Teopema 0 HAJIOKEHHH pe-
LIEHUM.

37.

Uucnosele psabl, CymMMa psifa, CXOAUMOCTh U pacxoguMocTb. He-
o0xomuMbIe ycinoBus cxonumoctu. Psn Tupuxie. ["apmonnueckuii
psan. Pan reomerpudeckoit mporpeccuu. CBOWCTBA CXOIAIIUXCS
pPANOB. Psnbl ¢ MOMOKUTENBHBIMUA WieHaMU. [Ipu3Haku cpaBHEHUS
psaoB. [lpusnak lanamb6epa. Mnrerpansubiii npusHak Komm.

38.

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

39.

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

40.

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

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

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

41.

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

42.

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

43.

HenpepriBHble ciyuaiinple BenMuuHbl. DYHKIMS IUIOTHOCTU pac-
IIPEEIICHUs] BEPOSTHOCTEN. YNCIOBBIE XapAKTEPUCTUKHU.

44,

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

45.

['enepanbHas COBOKYIHOCTB, BBIOOpKA, BapUAlMOHHBIA psin. ['u-
cTorpamma, smnupudeckas GpyHkius pacnpeaeneHus. CTaTUCTH-
YeCKHEe OLIEHKU MmapaMeTpoB. TpeOoBaHUs K OICHKaM. DMITHpUYE-
CKHE€ OLIEHKH MAaT€MaTU4eCKOro OXKuAaHWs U aucnepcuu. Murep-
BAJIbHOE OLICHUBAaHME. J[OBEpUTEIbHBIE HHTEPBAIBI I MaTEMaTH-
YeCKOTo OKMJaHMs U aucnepcuu. 3ajadya 00 00beMe BIOOPKH.

46.

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

Hroro

92

10%

3aounas popma o0yueHus

/1

Kpartkoe conepxanue nekiuin

KoanuectBo
JacoB

IIpakTuyeckas
MOJIrOTOBKA

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

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

Kpatkoe conepxanue nekiui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

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

[TepBooOpasnast ¢yHkums. HeompeneneHHBI WHTErpal U €ro
cBoiictBa. Tabnuma uHTErpanoB. MeToapl HHTETPUPOBAHUS. 3a/1a-
4H, MPUBOJISIINE K OHATHIO ONpeesieHHoro nuterpana. Omnpene-
neHHbli uHTErpai. CBoicTBa onpeaeneHHoro nurerpaina. @opmy-
na Herotona-JleliOnuma. Meroasl uaTerpupoBanus. [Ipunoxenue
OIPEEIEHHOr0 MHTErpaja K penIeHHI0 FTeOMETPUUECKUX 3a]1a4.

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

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

Yucnossle pszbl, cymMMa pslia, CXOAUMOCTh U pacxogumocts. He-
00XO0JIMMBIE YCIIOBUSI CXOJIUMOCTHU. ['apMOHHMYECKUI U TE€OMETpHU-
yeckuil pan. JlocTtaTroyHble NPU3HAKU CXOAMMOCTH 3HAKOIIOJIOXKH-
TEJIBHBIX PSIOB (MIPU3HAKH CPaBHEHHS PsAOB, Npu3HaK Jlamambe-
pa). 3Hakouepenyromuecs psabl. Ilpusnak Jleitonuna. Abcomot-
Hasl, YCJIOBHas cX0UMOCTh. CTENEHHBIE PSbL.

3anaun, NPUBOASIINE K MOHATHIO MU (hepeHIINaTbHBIX YpaBHEHUH
(AY). opsnox Y, pemenue 1Y nepBoro nopsaka. HauanbHbie
ycioBus, oflee pemeHue, yactHoe pemenue. Y I-ro nopsiaka c
pasaensomuMIcs nepeMeHHbIMU. OHOPOIHbIE U JMHEelHbIe J[Y
nepBoro nopsiaka. Juddepennuansapie ypaBHEHHSI BTOPOTO TO-
pAllka, TOMyCKaIoIIe MOHWKEHNE Topsiika. JInHeHbIe 0HOPOI-
HbIE U HEOJHOPOJHBbIC NuddepeHInanbHbIe YpaBHEHUS BTOPOTO
MOPsIZIKA.

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

Hroro

14

10%

4.3. Conep:xanue JJaGOpaTOPHBIX 3aHATHI

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

Ounas ¢popma o0y4eHus1

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

4.5.1. Bunsl caMOCTOATENBHOM paboThl 00yJatonuxcs

KonunuectBo
4acoB
Bunbl camocTosTenbHONH paboThl 00ydaromuxcs™* v 10 3204HOI
110 OYHOM opme
oOy4eHus (bopme 0byte-
HUS
[ToaroTroBka K MPaKTUYCCKUM 3aHATUSIM 60 40
BrlnonHenue KOHTPOIBHOM paboThI 172
CamocTosTeIbHOE H3YUYCHHE OTIACIBHBIX TEM M BOTIPOCOB 47 172
[ToaroToBKa MHAMBUAYAIBHBIX MIMCEMEHHBIX Pa0OT (THIIO- 50
BbIX PacueToB)
[ToaroroBka K MpOMEKYTOYHOU aTTeCTALUN 9
Hroro 176 384
4.5.2. CogepxaHue caMOCTOSATEIbHON PabOThl O0YYArOIINXCS
KonunuectBo
No 4acoB
wn HaumeHnoBanue TeM 1 BOIIPOCOB 10 OYHON | O 3209HOMN
dbopme 00y- |bopme 00y-
YCHMSI YCHMSI
Marpuibl, AEACTBUSA C HUMHU. BbIunciieHre OnpenenuTenei pas-
1 JUYHBIMH criocobamu. PemieHue cucteM TUHEHHBIX ypaBHEHUMN 12 17
" | merogoMm ['aycca, mo dopmynam Kpamepa, ¢ momomipo obpart-
HOM MaTpHIIBL.
JluneiiHble omepanuy Haja BeKTopamH. PasznokeHue BEKTOpa 1o
Oasucy. Hampasinstonue KOCMHYChl U JUIMHA BekTopa. Ilpume-
2. | HEHHe CKaJIIPHOIro, BEKTOPHOI'O, CMEIIAHHOIO MPOU3BEJICHUN B 10 17
pelIeHUN TPUKIAMHBIX 3a1ad. [[oHATHE O BEKTOPHBIX JHArpam-
MaX B HayKe U TEXHUKE.
Paznuynsie Gpopmbl ypaBHEHUS NMPSAMOI Ha TUIOCKOCTH. Perienue
3a/la4 Ha METOJ KOOPAHMHAT (PACCTOSHUE MEXKIY JABYMsI TOUKa-
3 | MW, JeNeHHE OTPE3Ka B JIAHHOM OTHOMICHWH, PACCTOSHHE OT 1 14
TOYKH 10 TpsiMoit). KpuBble BTOpOro mopsjika: MpUBEIEHUE K
KaHOHHUYECKOMY BHUJY, TIOCTPOCHHE HA MJIOCKOCTU. TeXHUUYECKHe
MPHUIIOKEHUS] TEOMETPUYECKUX CBOWCTB KPUBBIX.
I'eomeTpuyeckne CBOMCTBA NMOBEPXHOCTEHW BTOPOrO MOPsJIKa,
4 | HccnenoBanne ux dopmbl MeTOIOM ceueHui. TexHudeckue 12 10
" | IPUJIOKEHUS TEOMETPUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HUE TeJla OTPaHUYCHHOTO TOBEPXHOCTSMHU.
[TocTpoenue rpaduKoB dIEMEHTAPHBIX (PYHKIUN ITyTEeM MPeoo-
5. | pa3oBaHMM (MapajuleNbHBIA MEPEeHOC, pacTsiKeHue (cxaTue), 10 12
OTOOpa)KCHHE).
6. | Boluncnenue npenenoB 4MCIOBBIX MOCIEIOBATEILHOCTEH, IMpe- 18 24
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

nenoB pynkiun. MccnenoBanue GyHKIM Ha HEIPEPHIBHOCTb.

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

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

30

MeTo/1bl UHTEIPUPOBAHNS HEONPEIEIIEHHOI0 MHTErpaa.

10

30

10.

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

10

30

11.

HuddepenumupoBanue QyHKIUU JIBYX MepeMeHHbIX. [lomHBIN
muddepernman. [Ipumenenue nonHoro muddepeHnuana K npu-
OnMKEHHBIM BhIUMCIIeHUsIM. KacarenbHas I0CKOCTh U HOpMaJlb
K MOBEPXHOCTU. DKCTPEeMyMbI (DYHKIIMU HECKOJIBKHX IEPEMEH-
HbIX. OThICKaHME HAUOOJBIINX U HAMMEHBIIUX 3HAYCHHUH (QyHK-
I,

19

12.

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

10

19

13.

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

25

14.

Pemenust HopMaabHBIX crucTeM TuddepeHInalIbHbIX ypaBHEHUI
METOJIOM HUCKIIFOYEHUS.

15.

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

14

16.

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

17.

MuoxectBa. OTHOIIEHHSI. DJIeMEHThl KOMOMHATOPUKH.

N

10

18.

Bynesa anre6pa u anre6pa MHOXKECTB.

10
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KoanuectBo
4acoB

HanmenoBanue TeM 1 BOIIpOCOB 110 O4HOH 110 3209HOI

¢dbopme 00y- |hopme 00y-
YCHUSI YCHUS

n/a

19. | Dnementsl Teopun rpados. 4 10

Krnaccuueckoe M CTaTUCTHUYECKOE OINpEAENICHUs BEPOSITHOCTH
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUYECKUE BEPOSTHOCTU. TeopeMbl CIOXKEHUS BEpOSITHOCTEH
U CIEACTBUS U3 HUX. YCIOBHas BEPOSITHOCTb. T€OpeMbl yMHO-
JKeHHs1 BeposiTHOcTel. Dopmysia MOJHOM BepoATHOCTH. Cxema
bepnymm. ®opmynsl Jlannaca u [lyaccona.

20.

JuckpeTHble cnydallHble BEJIMYMHBI. 3aKOH paclpeieseHus,
¢yHkMs pacnpezneneHus. YuciaoBble XapaKTepUCTHKU. buHo-
MUaJIbHbIN 3aKkoH. 3akoH Ilyaccona. HenmpepbiBHbIE cilydailHble
BeJIMYUHBL. OYHKIMS IUIOTHOCTU PACIpPEIEICHUs BEPOATHOCTEN.
YucioBble XapakTEepUCTHKUA. PaBHOMEpHOE, MOKa3aTelbHOE U
HOpMalibHOE pacnupezneneHus. [lonarue o paszmuuHbIX (popmax
3akoHa OojbIux uucen. Teopema bepnymnu YeOsimena. LleH-
TpaJibHas IpeJieJIbHas TeopeMa.

21.

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

22.

Cucrema nByx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
pensAUMOHHAs 3aBUCUMOCTH MEXAy BennuuHaMu. JIunelnHas 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 HenuHenHou perpeccun. Koppe-
JAUUOHHOE OTHouleHHWe. OmnpeneneHue napameTpoB HEIMHEH-
HBIX YPAaBHEHUHN PETPECCUU METOJIOM HaNMEHBIINX KBaJIPATOB.

23.

Hroro 176 384

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

YyeOHo-MeTonuueckue pazpaboTku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO OxHO-
VYpansckuii 'AY:
1. TumoBbIe pacyeTsl MO TeMe «DJIEeMEHTHI TUHEHHOW U BEeKTOPHOU anreOpb» [DIeKTpPOH-
HBIN pecypc|: MeTOAMYECKHEe YKa3aHus JIJIsl CTYJACHTOB OYHOM U 3a09HOM (popMm 00ydeHus [Hampas-
nenuit 35.03.06 Arpounxenepus, 13.03.02 DnexrposnepreTuka u snexkrporexuuka, 19.03.02 Ilpo-
JYKTBI IUTAHUS U3 PACTUTENIBHOTO ChIPbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOIOTHYECKUX
MallliH ¥ KOMILIEKCOB, criennanbHocTh 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPeI-
ctBa] / cocraputenu: Axkynua O.E., baxxenosa C.B.; FOxno-Ypansckuit 'AY, UacTutyT arpomxe-
Hepuu. — YensaOuHCK: OxHo0-Y panbckuit I'AY, 2021.—-65 c.— Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
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http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacyeTsl 0 TeMe «OnpeaenuTeNnd, MaTPHUIIbI, CHCTEMBbI TMHEHHBIX YpaBHEHUH,
BEKTOpHas aireOpa, aHAIMTUYECKasi TEOMETPUS» [ DIEKTPOHHBIA pecypc|: METOI. yKa3. ISl CTY-
JIEHTOB O4YHOM (opmbl 0OyueHus [Hampasiuenuid: 35.03.06 Arpoumxkenepusi, 13.03.02 Dnexrpo-
SHEpreTuka U JNieKTpoTexHuka, 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKMX MallMH M KOMILUIEKCOB, crneunainbHoctu 23.05.01
Hazemubie TpancnopTHo-TexHOorudeckue cpenacrnal / coct. M.H. 3emckona; FOxHo-Ypanbckuit
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., uchp. u gon. — Yensounck: FOxno-Ypansckuiit FAY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsiAKa [DIEKTPOHHBIA pecypc]: METOAWYECKHE yKa3aHUs s
CTYJICHTOB OYHOM W 3a04HOU (popMm oOydeHus [HampasieHuit 35.03.06 Arpoumxenepus, 13.03.02
DneKTposHepreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PACTUTEIBHOIO CHIPBA,
23.03.03 DOkcruryaTauusi TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHELUATIbHOCTH
23.05.01 Hazemuble TpaHCciOpTHO-TeXHOJOTHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemsbunck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTUYeCKUI aHanu3 [DeKTpoHHBIN pecypc]: yueO. mocobue i camo-
CTOSITENILHOW PalOTHI CTYJEHTOB OYHOW W 3a04HOM (PopM 0OydeHHs (HAmpaBICHHS IMOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneuuansHocts 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTuTyT arpounkeHepun. — YensOuHck:
FOxHo0-Ypansckuit TAY, 2017.-70 c. — Pexxum JIOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

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

6. TumnoBoii pacuer no teme «updepenunansuoe ucuncienue GyHKIUM OHOW AEHCTBU-
TEIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHONU paboThl CTY/I€HTOB OYHBIX (akynbTeToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TunoBsle pacueTsl 1o TeMe «MHTerpagbHOE UCUHCICHUE (PYHKLIUU OJHOM AeHCTBUTENb-
HOM MEPEMEHHOW» JIJISl CAaMOCTOSTEIbHON paOdOThl CTYACHTOB [ DJNIEKTPOHHBIN pecypc]: METOd. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; HOxHo-Ypansckuit 'AY, UHcTUTYT arponHkeHe-
pun. — YensiOuHck: OxHO-Ypanscknii I'AY, 2016. - 82 c. — Pexxnm JOCTyIIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

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

9. TunoBble pacdeTsl 10 TeMe «PsIbDy [DIEKTPOHHBIA pecypc]: METOMA. yKa3. JUIS CTYJICH-
TOB O4HOU Qopmbl 00yueHus [HanpasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnexTposrnHepre-
THKa U AJeKTpoTexHuka, 19.03.02 [IpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrury-
aTalMsl TPAHCIIOPTHO-TEXHOJOTMYECKMX MAalllMH M KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Hazewm-
HbIE TpaHCIOpTHO-TexHoJornueckue cpenactsa] / coct.: O.E. Akynuu, C.A. Ckpumnka; HOxHO-
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VYpanbckuit ['AY, VMHCTUTYT arpoumHXeHepuu. —3-€¢ u3d., ucrp. u jgon. — Yemsbunck: FOxHo-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. duddepenunanbubie ypaBHEHHS B IPUKIIAJIHBIX 33/1a4ax [ DIEKTPOHHBIN pecypc]: MeTo/I.
yKa3. JUIsl CTYICHTOB O4YHOU (opMbl 00yueHus [Hanpasienuid: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Okcrmnyatanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILJIEKCOB, CIEIHaTIbHOCTU
23.05.01 Hasemnble TpaHCHOpPTHO-TeXHOJNOTHYeckue cpenctBa] / coct.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEpUH. — 2-€ U3,
ucnp. u jom. — Yemabunck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

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

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

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

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

st ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKH 0Oyuatomuxcsi TpedoBanusm OI'OC
BO pazpabotan (oHA OLIEHOYHBIX CPEACTB M1 TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOBEICHUS
MMPOMEXKYTOUYHON aTTeCTallMM OOYYAIOIMIMXCS MO AUCHUIUINHE. DOHJI OLEHOYHBIX CPEACTB MpEI-
ctaBieH B [Ipunoxenun.

7. OCHOBHAsl M JONOJTHUTEJIbHAsI y4eOHasi TUTEPaTypa, He00X0AMMAas 1JIsl OCBOCHHS
JAMcuunImHbl

OcHOBHasl ¥ IONOJHUTENbHAS yyeOHas nurepatypa uMmeercst B Hayunoit 6ubamoreke u siek-
TPOHHOM HH(pOopManoHHO-00pa3oBaTenbHol cpeae PI'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHas:

1. bepman I'.H. COopHUK 3a/1a4 110 KypCy MaTeMaTHUECKOro aHaiau3a: yueOHoe mocobue /
I'.H. bepman. — 9-e u3n., crep. — Cankr-IletepOypr: Jlanp, 2020. — 492 c.— Pexxum jpoctyma:
https://e.lanbook.com/book/126705

2. bepmanr A.®. Kpatkmii Kypc MaTeMaTH4YEeCKOro aHaiu3a: ydeOHoe mocobue /
A.D. bepmant, W.I'. ApamanoBuu. — 16-e u3n. — Cankr-IlerepOypr: Jlanb, 2021. — 736 c. — Pexum
noctyna: https://e.lanbook.com/book/167905
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3. EmenbsnoB I'.B. 3amauHuk 1mo Teopuu BEpOSTHOCTEH M MAaTeMaTHUECKOW CTATHUCTHKE:
yaebnoe mocobue mis By3oB / I.B. Emenssnos, B.Il. CkutoBud. —4-e¢ usn., crep. — CaHKT-
[MerepOypr: Jlanp, 2021. — 332 c. — Pexxum nocryna: https://e.lanbook.com/book/169813

4. 3anopoxker I'.1. PykoBOICTBO K pPEIICHHIO 3324 MO0 MaTEMAaTUYECKOMY aHaJIH3y : y4eO-
Hoe mocobue / I'. U. 3anopoxen. — 8- usn., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 464 c. — Pe-
*wuM goctyna: https://e.lanbook.com/book/168361

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

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

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

JlonmostHUTEIbHAS:

1. Epycamumckuit SI.M. JluckperHas marematuka. Teopust W MPaKTHKyM: Y4eOHHK /
S.M. Epycanumckuii. — Cankrt-IletepOypr: Jlanb, 2022. — 476 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/212897.

2. Jlucnukun B.T. MaTtemaruka B 3agadax ¢ pemeHusiMu: yueOHoe mocodue / B.T. Jlucuu-
kuH, WU.JI. ConoBeituuk. — 7-e u3z., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 464 c. — Pexxum no-
cryna: https://e.lanbook.com/book/126952

3. Harancon W.II. Kpartkuii kypc Bbicuield mareMatuku: ydyeOnoe mocooue / W.I1. Haran-
con. — 10-e m3nm., crep. — Cankr-IlerepOypr: Jlams, 2021. — 736 c¢. — Pexum npocryma:
https://e.lanbook.com/book/167767

4. TlpakTuyeckue 3aHsTUsA 10 anredpe. KoMIuiekcHbIe Ynciia, MHOTOWIEHBI: y4eOHOe 1MOCo-
6ue / 10.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'"1. KypGatoBa. — Canxt-IleTepOypr:
Jlanb, 2021. — 192 ¢. — Pexxum pocryma: https://e.lanbook.com/book/168700

5. Ilpomkun C.C. MaremaTuka i pemeHus puznyeckux 3anau: yueonoe nocobdue / C.C.
[Ipomkun. —  Canxr-IlerepOypr:  Jlamb, 2021. — 384 «c¢. — Pexum gocryna:
https://e.lanbook.com/book/168721

6. CripaBOYHUK MO MaTeMaTHKe Jiisi OakaiaBpoB: yueOHoe mocooue / A.JO. Bnosun, H.JL
Boponnosa JI.A. 3onkuna, B.M. Myxuna. — Cankr-IlerepOypr: Jlans, 2021. — 80 c. — Pexxum no-
crymna: https://e.lanbook.com/book/168692

7. ®uxtenronsl] [.\M. OcHOBBI MaTeMaTUYECKOTO aHau3a: yueOHuK ais By30B / [.M. dux-
TeHTOoJbI. — 13-¢ u3m., crep. — Cankt-IlerepOypr: Jlanb, 2022. — Yacts 2: OCHOBBI MaTeMaTHye-
ckoro aHanu3a, 2022. — 464 c. — Pexxum nmocryna: https://e.lanbook.com/book/189424.

8. ®uxrtenromnsi] [.M. OCHOBBI MaTEMaTHIECKOTO aHATN3a: YICOHUK IS BY30B: B 2 4acTsX /
I''M. ®uxtenronsi. — 14-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Hacts 1: OcHOBBI Ma-
TeMaTH4ecKoro ananmsa, 2022. — 444 c. — Pexxum goctyma: https://e.lanbook.com/book/184192.

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

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

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

VYuebHO-MeToIMueckrue pa3paboTku umeroTcs B HayuHoit OuOmuoTexe u 3JIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpenae PI'BOY BO HOxHo-Ypanbckuii [AY:

1. TumoBble pacyeTsl O TeMe «IJIEMEHTHI TUHEHHONW U BEKTOPHOU anreOph»: METOANYe-
CKHM€ yKa3aHMsl sl CTYJICHTOB OYHOHM W 3a0uHOM (popm oOyuenus [Hampabinenuit 35.03.06 Arpo-
nnxenepus, 13.03.02 Dnekrtposnepreruka u anekrporexHuka, 19.03.02 [IpoaykTsl nuranus us
pacTuTeNbHOTO Chipbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOM-
ieKcoB, crenuaabHocTh 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKHE CpeAcTBa] / cocTa-
Butenu: Axynud O.E., BaxenoBa C.B.; FOxno-Ypanbckuii 'AY, UHCTUTYT arpowkeHepuu. —
YensOunck: HOxHO-Y panbckuit I'AY, 2021.-65 c.— Pexum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumnoBsle pacuersl o TeMe «OnpeaenuTen, MaTPHIIbI, CHCTEMbI JIMHEHHBIX YPaBHEHUH,
BEKTOpHas anredpa, aHaTUTHYeCKas TeoMeTpus» [DIEeKTPOHHBIN pecypc]: METOH. yKa3. AJs CTY-
JICHTOB O4YHOM (opmbl oOyueHus [Hampasinenuid: 35.03.06 Arpoummxenepus, 13.03.02 Dnexrpo-
SHEpreTuka u 31ekTpoTexHuka, 19.03.02 ITpoaykTel nUTaHUS U3 PACTUTEIBHOTO Chipbs, 23.03.03
OKcIutyaTtanuus TPaHCIIOPTHO-TEXHOJOTHYECKUX MallMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
HazemHuble TpaHncnopTHo-TexHONMorudeckue cpenctsal / coct. M.H. 3emckoBa; HOxHo-Ypanbckuii
'AY, UHCTUTYT arpoMHXEHEPHH. — 3-€ U3]., ucrp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]|: METOAWYECKHE YKa3aHUs IS
CTYJICHTOB OYHOHM 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, CHELUAIbHOCTH
23.05.01 Hazemnble TpaHcropTHO-TeXHOJOTHUecKue cpenctral / coct.: O.E. Akynud u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensbunck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctymna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBeneHue B MaTeMaTU4YeCKUI aHanu3 [DeKTpOHHBIN pecypc]: yueO. mocobue i camo-
CTOATENbHONW pabOThl CTYIEHTOB OYHOM M 3a04HOM (hopM OOy4yeHMs (HampaBi€HUs MOJATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHoCcTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKUN aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJILHON MEpPEeMEHHOI» [DIEeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOU (hOpMbI
o0yuenus [HampasneHuid: 35.03.06 Arpourskenepusi, 13.03.02 DiekTposHepreTuka 1 3IEeKTPOTEX-
Huka, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, cnennanbHoctu 23.05.01 Hasemnsle TpaHcnopTHO-
texHonorunueckue cpeactral / coct. O.E. Axynuu ; FOxno-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3., ucnp. u jaomn. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumnoBoii pacuer no teme «luddepeHunansnoe ucuncienue GyHKIUN OJHOW AEHCTBU-
TETFHON TIEPEMEHHON M €Tr0 MPUIIOKEHUS» JUIsl CAMOCTOSTEIILHON paObOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHOU paboThl CTYIeHTOB O4YHBIX (akynbreToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YensOunck: OxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

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

TOB O4HOM GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 31eKTpoTexHuka, 19.03.02 [IpoaykTsl UTaHUS U3 paCTUTEIBHOIO Chipbsd, 23.03.03 Dkcmny-
aTanus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAaIlMH M KOMIUIEKCOB, crienuanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJormueckue cpenacrsa] / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii ['AY, UHCTUTYT arpoWH)XeHEepuHu. — 3-€ H37., uchp. u jAoi. — Yemsounck: HOxHO-
VYpanbckuiit ['AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. Juddepenmmanbubie ypaBHEHUS B MPUKIAAHBIX 3a/1a4ax [ DIEKTPOHHBINA pecypc]: METO/I.
yKa3. ISl CTYJICHTOB 04HOM (hopmbl 00ydeHus [Hampasienuid: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUs U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIUH U KOMIUIEKCOB, CIEIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METO. yKa3.
UL CTYyIEHTOB O4HOH (opmbl oOyuenus [Hampasnenmii: 35.03.06 Arpoummxkenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATBLHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuit 'AY, UHCTHTYT arponHXeHepUn. — 2-¢ U3/1., UCIIp. U JIOTL. —
YenstOuHCK: IOxHO-Ypanbckuit Ay, 2019. - 106 c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

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

13. Meroanyeckue yKka3aHusi U KOHTPOJIbHBIE 3a/laHUS IO MaTeMaTHUKe JJIsl CTYJEHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTPOHHBIN pecypc]: [HanpaBiaeHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepretuka u anekrporexHukal / coct.: O.E. Axymuu [u np.]; FOxno-
VYpaneckuit I'AY, Uncturyr arpounkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHHH 00Pa30BaTeILHOI0
npouecca no JUCHUILINHE, BKJIYAas NepedyeHb MPOrpaMMHOro odecneyeHust 1 HH(popManu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuoreke ¢ TepMUHAIBHBIX CTaHIUI MpPEAOCTaBIsETCA JIOCTYM K 0a3aM JlaH-
HBIX:

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenbX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA);

- My TestX10.2.
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[Iporpammuoe obecnieuenue: MS Office, Windows.

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

YyeOHble ayauTOpPUM JJIs1 NPOBeAeHHs] 3aHATHH, MPeXyCMOTPEHHBIX NPOrPaMMOi,
OCHAILlEHHbIe 000Py/I0BAHMEM M TEXHHYECKUMH cpeacTtBamMu o0yuenusi. [lomemenus s ca-
MOCTOSITEJIbHOM PadoThl 00y4ar0IUXCS

1. YueGHas aymuTopusi IJid NMPOBEICHUS 3aHIATUNA JIEKIMOHHOTO U CEMUHAPCKOTO THIIOB,
TPYNIOBBIX ¥ WHIWBUYATbHBIX KOHCYIbTAI[UH, TEKYIIET0 KOHTPOJISI M MPOMEKYTOUHOM aTTecTa-
i Ne 405.

2. YdeOHas aynuTopus JUIs IPOBEICHUS 3aHSATUH JICKIIMOHHOTO U CEMUHAPCKOTO TUIIA, Kyp-
COBOT'0 MPOEKTUPOBAHUS, TPYNIOBBIX U MHAUBHUIYATbHBIX KOHCYJIbTALMH, TEKYIIET0 KOHTPOJSI U
IIPOMEXYTOUHOM arrectanuy; [lomemenue st camocTtosTenbHON paboTsl Ne 423.

3. YuebHasa ayauTopus AJs IPOBEICHUS 3aHITUI CEMUHAPCKOTO THIIA, KYPCOBOTO MPOEKTH-
POBaHMsI, TPYIIIOBBIX U WHAWBHYATbHBIX KOHCYJIBTAUNA, TEKYIIETO KOHTPOJIS U TIPOMEKYTOUHOM
arrectaruu; [TomernieHue s caMOCTOSITEIbHOM paboThl Ne 427,

3. YueOHas ayauTopusi IS IPOBEICHUS 3aHITHI CEMUHAPCKOTO THITA, KYPCOBOTO MPOCKTH-
pOBaHMsI, TPYNIOBBIX U UHAWBUIYATbHBIX KOHCYJIbTAIMMA, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM
artectauy; [lomenienue ais caMocTosTeNbHOM padboThl aya. Ne 149,

Hepeqeﬂb OﬁopyJIOBaHI/IH U TEXHUIECCKHUX CPEACTB oﬁyqe}mﬂ

DKpaH NepeHOCHOH, POEKTOP, HOYTOYK.

Y4eOHO-HarIAJHbIE TOCOOHS: TOBEPXHOCTH BTOPOTO MOPSIIKA.

I[IK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monuTop 17, IIpoexkTop Acer, Dxpan Matte.
ITK DUAL-G2010/2KK18,5, IIK P-4/monutop 17, npoextop BenQ, sxpan ECONOMY.
Cuctemuslii 6;10k. MoHHTOD.

28



IMPUJIOKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MIPOBEACHMS TIPOMEKYTOUYHOH aTTeCTalluN
oOyyJaronuxcs
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COAEPKAHHUE

KomnieTeHImu 1 uX UHIUKATOPHI, (HOpMUPYEMBIE B IPOLIECCE OCBOSHUS TUCIUTITUHBI
[Toxazarenu, KpUTEpUHU U IIKaJa OLIEHUBAHUS WHAUKATOPOB TOCTHXKEHUS chopmupo-
BaHHOCTH KOMIIETECHIIAH

TunoBble KOHTPOJIbHBIE 331aHUA U (WJIM) UHBIE MaTEpUajbl, HEOOXOUMBIE I OLICHKU
3HAHW, YMCHHI, HABBIKOB U (MJIHM) OMBITA JESTEIHHOCTH, XapaKTEPU3YIOIIUX CPOPMHU-
POBAHHOCThH KOMIIETEHIIUH B IPOIECCE OCBOCHUS TUCIUTLINHBI

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

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

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHSITHH

4.1.2. OtieHMBaHWE UHIUBUAYAILHOTO 33aHus (THITIOBOTO Pacyera)

4.1.3. OueHuBanue KOHTPOJIbHOI pabOTHI
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4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA JJIS MPOBEACHHS MPOMEXKYTOUYHON arTecTa-
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBLI, popMHUpyeMble B IIpoliecce 0CBOEHUSs U CHUTLINHBI

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

®opmupyemsie 3YH Hanmenosanue
OIICHOYHBIX CPEJICTB
g
Kox u HaumenoBaHnue nH- u: = E =
JTUKATOpa JOCTHKCHUS g =1 S =
KOMIIETEHIHN 3HAHUSA YMCHHUS HaBBIKH > § ;‘ §
& £ :
< 84 <
=
N-1lomk-1 OO6yuarommiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIC TMOHSTHS | yMETh: HCIOJIb30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
KOHBI €CTECTBCHHOHAYYHBIX | U METOJBl MATEMATUKH JIJISl | TEMaTHYCCKUN anmapar | TOJb30BaHUS MaTeMaTude- | CKOM  3aHs-
JUCHUTIINH JJIS PEIICHUST | PeIIeHUs CTaHJAPTHBIX 3a- | JUIsl 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 PO eCcCHOHATHHOU
JesITeNbHOCTH

HaIMpaBIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEINb-
HOCTH -

(51.0.09-3.1)

HaIMpaBJIEHHOCTHIO  TPO-
(dbeccuoHaIbHON  JIESITEIb-
HOCTH -

(b1.0.09-V.1)

COOTBETCTBUU C HaIlpas-

JIEHHOCTBIO IIpodeccuo-

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

AyaJbHOE 3a-
naHue (TUIO-
BOI1 pacuer).
3.Tectupo-
BaHUE
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OIIK-5 CriocobeH y9acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX HCCIEAOBAHNN B TPO(HECCUOHATILHOM A TEbHOCTH

®opmupyemsie 3YH Haumenosanue
OIICHOYHBIX CPEJICTB
s
Koxa 1 HauMeHoBaHuE HH- - = =
JUKaTopa JOCTHXKCHUS % g g C%r
KOMIIETEHIUN 3HAHUA YMCHHUS HaBBIKH > § ;‘ §
& E =
&, [a5]
=
N-1lomk-s OO0yuaromuiics 10KEeH OO0yuaromuiics 10KEeH OOy4Jaromuiics JOJKCH 1. OtBer Ha 1. 3auyer
VY4yacTByeT B 9KCIEpUMEH- | 3HaTh: (yHIaMEHTAIbHbBIE YMETb: IPUMEHSTH MaTe- BJIQJICTh: HABBIKAMM 110~ | TIPaKTHYE-
TaJIbHBIX HCCIICIOBAHUSIX [0 | OCHOBBI MATEMATHKH HEOO- | MATHUYECKH armapar Mpu | CTPOCHUS MaTEMAaTHYECKHUX | CKOM 3aHs-
HCIBITAHUIO CEILCKOXO03S1- XOJIUMBIE ISl y4acTus B y4acTUU B IKCIIEPUMEH- MoOJieJIel HEOOXOAUMBIX | THH.
CTBEHHON TEXHUKU 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 -1omk-1 Ucions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIMIUIMH JIJIS PEIICHUsT CTaHAapTHBIX 33/1a4 B COOTBETCTBUU C HAINPABIEHHOCTHIO
npodeccroHaNbHOM e TENbHOCTH

ITokazaTenu oleHuU-

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

BaHus (Gopmupye-
Mble 3YH)

HenocraTounslil ypoBeHb

JlocTatouHsIil YpOBEHB

Cpennuii ypoBeHb

BeIcoknii ypoBeHb

b1.0.09-3.1

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

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

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

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

OCHOBHBIC ITOHATHUA U MCTOAbI

MAaTECMATUKHU JJI PCUHICHUA

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

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

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBIO TPO(hEeCCUOHATTEHOU
JeSATEIbHOCTH

HOCTBIO MPOQECCHOHATBHON
JESATSIbHOCTH

CTaHJapTHBIX 337124 B COOT-

BETCTBUU C HAIIPABJICHHOCTBIO

npodeCCHOHATBLHOM J1esTeNb-
HOCTH

B COOTBETCTBUU C HaIpaBJIcH-
HOCTBIO NMPOQecCuOHAIBHON
NEeSATEIbHOCTH

b1.0.09-VY.1

OOyyaromuiicst He yMeeT uc-
H0JIb30BaTh MaTeMaTH4ECKUi
arrapar ajid pelcHus CTaH-
TAapTHBIX 3a]a4 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodecCHOHaIbHOM Jes-
TEJIBHOCTH

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

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

OOyyaromuiics ymeer uc-
H0JIb30BaTh MaTeMaTUIECKUH
ammapar i pelIeHus CTaH-
JapTHBIX 3a]a4 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodeccHoHaNbHON AeATEIb-
HOCTH

b1.0.09-H.1

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

OO6yuaromuiics cinabo Bia-
JIeeT HaBbIKAMH UCIIOJIb30-
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
pohecCuOHATBHON e TeNb-
HOCTH

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

ITokazaTenu oreHn-
BaHus (Popmupye-
Mbie 3YH)

Kpurepuu u mkasa olleHUBaHUs Pe3yJbTaTOB 00YUYEHMs 10 JUCHUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BelIcokuii ypoBeHb

b1.0.09-3.2

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

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

OOyuaromuiics ¢ He3HAYH-

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

MaTeMaTUKH HEOOXOTUMbIE
JUTSL y4acTUs B OKCIIEPHMEH-

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

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

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcokunii ypoBeHb

CTBEHHOU TEXHUKU

CTBEHHOU TEXHHUKU

TaJIbHBIX UCCIIEI0BAHULX I10
HWCHOBITAHUIO CEJILCKOXO035M-
CTBEHHOU TEXHUKU

SIX TI0 UCIIBITAHUIO CEJIBCKOXO-
3IUCTBEHHON TEXHUKU

b1.0.09-Y .2

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

OOyuarommiics ciiabo ymeer
MPUMEHSTh MaTEMaTHICCKHMA
anrmapar MmpH y4acTUHU B 9KC-
MIePUMCHTAIBHBIX HCCIIEI0-
BaHUSIX 10 UCTIBITAHUIO
CEJIbCKOXO35MCTBEHHON TEX-
HUKHU

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

OOyuaromuiicsi yMeeT npume-
HATb MAaTEMAaTHUYECKUH ammna-
paT IpH y4acTHH B IKCIIEPHU-
MEHTaJIbHBIX UCCIIEIOBAHUIX
10 UCHBITAHUIO 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-
JICET HAaBBIKAMH ITOCTPOCHHMS
MaTeMaTHYEeCKNX MOJeIIeH
HEOOXOIMMBIX JJIs1 y4aCTHS
B DKCIIEPUMEHTAILHBIX MC-
CIEI0BAHUIX 110 UCILITAHHUIO
CEITbCKOX03IMCTBCHHOM TEX-
HUKH

OO6yuaromuiicsi ¢ HeOOIbIIIH-
MU 3aTPYIHEHUSIMU BIAJECET
HaBbIKaMH HOCTpOCHI/ISI Mmare-
MAaTHYECKHUX MOJeNei HeoO-
XOOIUMBIX HJIsI yLIaCTI/ISI B OKC-
IIEpPUMEHTAIBHBIX 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 3aJaHNUS U (MJIH) MHbIe MATEPHAJIbI, HEO0OX0AUMBbIE J1JI5l OLEHKH
3HAHUI, YMEHHM A, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH, XapaKTepHU3yrmmx cpopmupo-
BAHHOCTh KOMIIETEHIIUI B Mpolecce OCBOCHU S JUCIUNIMHBI

TumoBsle KOHTPOJIBHBIE 33/1aHUS U MaTEPUAIIbl, HEOOXOMMBIE JUIsl OLICHKH 3HAHUN, YMEHUH
Y HaBBIKOB, COJIEpXkKaTcs B y4eOHO-METOAMUYECKUX Pa3paboTKaX, IPUBEAECHHBIX HUXKE.

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

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

3. IloBepxHOCTH BTOPOTO MOpsiAKa [DIEKTPOHHBIA pecypc|: METOAWYECKHE YKa3aHUs s
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKTposHepreThka U ueKkTpoTexHuka, 19.03.02 [IpoaykTsl NUTaHUS U3 PACTUTEIBHOIO CHIPBS,
23.03.03 Okcmryaranus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH M KOMIUIEKCOB, CIEIMAIBHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

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

5. TunoBsle pacueTsl o TeMe «BBefeHne B MaTeMaTHUECKU aHaIn3 QyHKIIMK OJHOM AeH-
CTBUTEJIbHOM MEpPEeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOM (hOpMbI
ob0yuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka u MEKTPOTEX-
Huka, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, crnennanbHocty 23.05.01 Hasemuble TpaHcnOpTHO-
texHonorunueckue cpeactral / coct. O.E. Axynua ; FOxu0-Ypansckuit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

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

7. TumnoBsle pacueTsl 1o TeMe «MHTerpaabHOE UCUYHCICHUE (PYHKLIUU OJHON AEHCTBUTEb-
HOUM TMIEPEMEHHOW» JIJISI CAaMOCTOSTEILHON pabOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuiit 'AY, UHCTHTYT arponHkeHe-
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pun. — YenssOuHCK: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
8. Tunosble pacuersl o Teme «/IuddepeHnmanbHoe U WHTETpAIbHOE UCYHCICHUST (YHK-
MU JIBYX TMEPEMEHHBIX» [DIEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 CaMOCTOSTEIHHOM PabOThI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
Vpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum moctymna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.
9. TunoBble pacdeTsl 0 TeMe «PsabDy [DIEKTPOHHBIN pecypc]: METOMA. YKa3. Ui CTYNICH-

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

10. Juddepenmuanbubie ypaBHEHUS B IPUKJIAJIHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. Ui CTYyJCHTOB O4HOU (hopmbl 0OyueHus [Hanpasnenuii: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel NMUTaHUsS U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpTHO-TeXHOJNOTHYeckue cpencrtsa]l] / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXEHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYJEHTOB OuYHON (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OneKTposHEpreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTsel nuTaHusi U3 PacTUTEIBHOTO CBHIPBS,
23.03.03 DOkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIp. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

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

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

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

B nanHOM paszgene METOAMYECKHE MaTepuaibl, ONPEACISAIONINE MPOLEAYypbl OLEHUBAHUS
3HaHWM, YMEHU, HAaBBIKOB U (WJIM) OMbITA JEATEIbHOCTH, MO AUCHUIUIMHE «MareMarukay, mpuBe-
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JIEHBbI IPUMEHUTENIBHO K KaXKJIOMY U3 UCIOJIb3YEMbIX BUJIOB TEKYIIETO KOHTPOJS yCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTeCTalli 00yJaroIIuXCsl.

4.1. OueHo4HbIe CpeACcTBA JJIsl MPOBeAeHHs TeKYIero KOHTPOJIsl ycleBaeMoCTH B

nmpouecce HpaKTH‘IeCKOﬁ noAroToOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHATHUU HCIIOJNB3YETCS Ul OIICHKH KadyeCTBa OCBOCHHS 00ydaro-
IIAMCSI OCHOBHO# MpoecCHOHAIbHON 00pa30BaTe/IbHON MPOrpaMMbI MO OTACIBHBIM BOIIPOCAM H
TeMaM JUCIHUIUIMHBL. TeMbl U TUIaHbl 3aHITHHA (CM. MeToApa3paboTKu II. 3) 3apaHee COOOIIAITCs
oOy4arorumcsi. OTBET OIEHUBACTCS OLCHKON «OTIMYHOY», «XOPOILIOY, KYIAOBJICTBOPUTEIBHOY WIIH
«CHCYHOOBJICTBOPUTCIBHO.

O1neHOYHBIE Cpe/ICTBA

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

KO,Z[ 1 HAMMCHOBAHUC

Ne | Xogumble mJisi OIICHKW 3HAHWH, YMEHWH, HaBBIKOB M (MJIM) ONBITA | HMHJIMKATOpa KOMIIe-
JESTENIbHOCTH, XapaKTEpU3YIOUINX CPOPMUPOBAHHOCTH KOMIIETEH- TCHIINHU
IIUH B IIPOIIECCE OCBOCHUS JUCIIUILTHHBI

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

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

IIpU pazjlayv KOpMOB paboTaroT 1Ba TpaHcnoprepa. [Ipennonoxum,
YTO BEPOSTHOCTh 0€30TKa3HOW paboThl B T€UEHUE 3UMHUX MECALEB
Kaxoro u3 Hux pasHa (0,9. TpancmopTepsl paboTaroT Mpu mojaaue
AJIEKTPO’HEPIUH He3aBUCUMO. HaliTh BEpOATHOCTH TOTO, YTO B TE-
YeHHe 3UMHEro BpeMeHu OynyT paboTarh: 1) XOTs Obl OMH TpaHC-
nopTep; 2) TOJIBKO OAMH TPAHCIIOPTED.

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

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

Kputepuu orieHuBanusi otBeTa (TabIl.) TOBOIATCS 0 CBEACHUS OOyJaroIIUXCsl B HaJale 3a-
Hatuid. O1ieHKa 00BSBIIETCS 00yUarOIIEeMyCsi HETIOCPEACTBEHHO TIOCIIe OTBETA.

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

TEMATUUYECKUX METOJIOB;

HHUA 1 BOCHPUATUA I/IH(I)OpMaI_II/II/I, HaBBIKW IPUMCHCHHA OCHOBHBIX Ma-

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

Kpurepun oueHuBanus

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

- IPOJEMOHCTPUPOBAHO YMEHHE PEIaTh IPUKIIAIHbIE 3a1a4H;

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

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

Ouenka 4
(xopor10)

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

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

- B PELLIEHUU MPUKIATHBIX 3314 JOMYIIEeHbl HE3HAUYNTEIbHbIE HETOUHO-
CTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

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

- UMEJIUCh 3aTPYJHEHUS WM JONYILIEHB! OIIMOKYU B ONPEECIICHUN MTOHS-
THUI, UCIOJIb30BAaHUM TEPMUHOJIOTUH, B IMPUMEHEHUU MaTeMaTHYECKUX
METOJIOB PEIIECHUs MPUKIAIHBIX 3a]a4, UCIIPABICHHbIE I10CIE HECKOJIb-
KHMX HaBOJAIINUX BOIPOCOB;

- IpY HETIOJIHOM 3HaHUM TEOPETUYECKOr0 Marepuajia BbISBIEHA HENO0-
cTaTto4yHas c(OPMUPOBAHHOCTh YMEHHUH M HABBIKOB, OOyyaroIIMiicsi He
MOJKET IEPEHOCUTDH 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYAIUH.

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

- HE PacCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTo Marepuaia;

- oOHapy)XeHO HE3HaHWE WM HEMOHMMaHue Oonbled uau Haubosee
BaXHOW YacTH yueOHOro Marepuaa;

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

4.1.2. OnieHUBaHUE WHIMBUYaTHLHOTO 33/1aHUs (THIIOBOTO pacdeTra)

WupuBuayanbHOe 3aqaHue (anee THIOBOW pPacdeT) HCIONB3YeTCs IS OLEHKH KadecTBa
OCBOEGHHS OOydaroUIMMCsS OCHOBHOW MHpoQecCHOHAIbHOM 00pa3oBaTeNbHONM MpPOrpamMMbl 1O OT-
JEeTFHBIM TeMaM JUCUUIUIMHBL. BapuaHT 3aaHus AJist KaXKI0TO 00YJaloIerocs ONpeaessieTcs B Co-
OTBETCTBHHU C TMOPSIKOBBIM HOMEPOM B KypHasie Tpynnbl. CojepkaHue 3aJJaHUi TUIIOBBIX pacde-
TOB IPUBOJUTCS B MeTOAUYECKUX YKazaHUsIX (1. 3 ®OC).

OneHoYHBIE CpeCTBA

TumnoBsle KOHTPOJIbHBIE 3aJlaHUsI M (MJIM) MHBIE MaTepuabl, HEOO-
Ne | Xogumble A OLIEHKM 3HAHUM, YMEHUMN, HAaBBIKOB M (WMJIM) OIBITA
NeSITeIbHOCTH, XapaKTEepU3YIOIUX CPOPMHUPOBAHHOCTh KOMIIETEH-
1[I B MPOIECCE OCBOCHUS JUCIUILTNHBI

KO,I[ 1 HAaMMCHOBAHHC
HWHAUWKaTOpa KOMIIC-
TCHIIUHU

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

2. CornacHo 3akOoHYy HpIOTOHA, CKOPOCThH OXJIaXACHUS Tejia Mpo-

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

TumoBsle KOHTPOJILHBIC 3aJaHMsI M (MJIM) MHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

JICHHOCTBIO TIpodeccu-
OHAJILHOM JICSITENIbHO-
CTH

1. XKupHocTb MosOKa B x03sicTBax obsactu (%) ecTh HOpMAIBbHO
pacnpeneneHHas ciaydaiiHas BeInunHa X ¢ MaTEMaTUYECKUM OXKH-
naHueM, paBHbIM 3,2%, U CpeIHEKBAaIPATUYECKUM OTKJIOHEHHUEM,
paBubIM 0,15%. Haiitu ¢pyHKIUIO IUIOTHOCTU. BRIUUCINTE BEpOAT-
HOCTB TOT'O, 4TO B 2 U3 4 HayJauy B3sAThIX MPOOaX KUPHOCTh MOJIO-
ka Oyzaer He Mmenee 3%.

2. V3amepeH xapakTepHblii pa3mep X JIeTalei, o0padaThiBaeMbIX Ha
HEKOTOpoM cTaHke. 3amepeno 80 aeraneid. [laHHbIe 3aMepoOB MpH-
BEJICHBI B Ta0II.

3,86 {406 (3,67 |397 [3,76 |3,61 |396 |4,04 |3,84
3,94 (3,98 (357 |3,87 |407 399 |369 |3,76 |3,71
3,94 (3,82 (4,16 |3,76 |4,00 |3,46 |4,08 |3,88 |4,01
397 |3,71 [3,81 |4,02 |4,17 |3,72 |4,09 |3,80 |4,02
3,73 |3,52 (3,89 |392 |4,18 |426 |4,03 |414 |3,72
4,33 {382 (4,03 |362 |3,93|350 3,70 |3,71 |3,76
3,81 (3,89 [3,90 [3,84 |393 (394 |3,64 |4,00 |3,95
4,05 (4,10 (4,11 |4,15 |4,20 {414 |4,22 |359 |4,25
4,24 1430 (3,62 |365 |4,72 (3,98 |3,88 |3,95

O06paboTatrh pe3ynbTaThl 3TOTO OMbITA 10 CIETYIOLEMY IUIaHY:

1. [TocTpouM CTaTUCTHUECKOE paCIpeIeIeHUE BEIOOPKHU.

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

4. TlocTponUTh KpPUBYIO HOPMAJIBHOIO PACIPEECICHUs, NPUHAB 3a
napamMeTpbl KpUBOW HaWJICHHBIC OLICHKH MaTEMaTUYECKOIO OKHUa-
HUS U JUCIIEPCHH.

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

WT-1onks
VYyacTByeT B 3KCIIEpU-
MEHTaJIbHbIX UCCIIEN0-
BaHUSX 110 UCIIBITAHUIO
CeJIbCKOXO035HCTBEHHOM

TEXHUKHU

BwWN R

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

Amnanutuueckas reometpus (5-7 3agaHuil).

6 3amaHuin).

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

. BBenenue B maTemaTWyeckuil aHanu3 (PYHKIIMU OJTHOM JEUCTBUTEIBHOW TepeMeHHOU (4-
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5. uddepennmanpsHoe ucurcaeHne GyHKIUN OTHON EeHCTBUTENBHOM EPEMEHHOM U €ro mpH-
noxenus (6-8 3amanmii).

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHuplii uHTErpan (4-6 3agaHuii).

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

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

10. Psiuer (6-10 3amanuit).

11. JInddepennuansabie ypaBHeHus (5-8 3amanuii)

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

13. MaremaTu4ieckasi craTUCTHKa (2 3aaHus).

©ooNo

Pabota BeImomnHseTcs B oTAenbHOM TeTpaau (12-18 1McToB) B KIIETOUKY.
TpeOGoBaHust pU BBHITTOJIHEHUH TUIIOBOTO pacyeTa:
— YCJIOBHE Ka)JOH 3a/ladil BKJICUBAETCS B TETPaJb B MEYATHOM BHUJE WM MUILIETCS OT PYKU pas-
OOPUYUBBIM TOYEPKOM;
— TPUBOAMUTCS MOJHOE U 0OOCHOBAHHOE PEIICHUE C HEOOXOAMMBIMH TMOSICHEHUSIMH, BHIYUCIICHU-
SIMH M pacyeTamu;
— TIOCJIe PEIICHHUS 3alHChIBACTCS OTBET;
— TrpaduvecKre MOCTPOSHUS BHITOIHIIOTCS KapaH/1alioMm;
— TEKCT pelIeHus BCeX 3aJ1a4 JIOJDKEH ObITh B TUCEMEHHOM BHUJIE;
— JUIsl OTMETOK U 3aMEYaHMI MpernoaBaTens JOJKHbI ObITh OCTaBlIeHbI TT0Jis (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IIpernojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBEp-
KY TOJILKO B TOM CJIy4ae, €cii yJOBJIETBOpsieT TpeOoBaHUAM K opopmieHuto. PaboTa Han ommoOka-
MU BBITIOJTHSIETCS] B 9TOM K€ TETPAJU U CAACTCS JJIsl TOBTOPHOM MPOBEPKH.
[IpenogaBaTens MOKET HA3HAYUTH MO CBOEMY YCMOTPEHHIO 3aIIUTY TUIIOBOTO pacyera, BbI-
MOJIHEHHOTO 00YyYaromMCs.
Copep:xaHre TUIIOBOTO pacyeTa U KPUTEPUH OIEHKU OTBeTa (Tabil.) JOBOJSATCS O CBEIACHHS
oOyuarolerocsi coriacHo rpauKy BHINOJIHEHHS B Hayae ceMecTpa. TUIIOBOM pacueT OlleHUBAeTCs
MpernoaBaTesieM OLIEHKON «3auTeHO», «HE 3a4TCHO» U Pe3yNbTaT OOBSIBISETCS Ha 3aHITHH.

IlIxkana Kpurtepun onenuBanus

OneHka «3auTeHo» - paboTa BBINIOJHEHA OJTHOCTbIO;

- YMEHHE JIOTUYHO U IPaMOTHO IIPUMEHATH MaTEMaTUYECKHE METO/bI
IIPU PELICHNUN NPEAJIOKEHHBIX 3a/1a4;

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

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

- OTCYTCTBHE HEOOXOUMBIX TEOPETUUECKUX 3HAHMIA,

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

4.1.3. OueHnBaHue KOHTPOJIBbHOM paboThI

KonTtponbHast pabora mpeaycMoTpeHa ajis 3a04Hoil (hopmbl 00ydenust. KontponbHas paboTa
BBITIOJTHSIETCS JUTsI OIICHKH Ka4eCTBa OCBOCHHS 00YJaroIUMCs OCHOBHOM MPpodecCHOoHAIBHOM 00pa-
30BaTeIbHON MPOrpaMMbI IO OTJENbHBIM T€MaM JWCHUILIMHBL. B Hadane ceccuu oOydaromemycs
BBIIAIOTCS 33JaHUsI KOHTPOJIbHOM paboThl, KOTOPYI0 HEOOXOAWMO BBIMOJIHHUTH K CIEAYIOUIeH cec-
cud. BapmaHThl MHAMBHIYalbHBIX 33JaHUHN MPEICTABICHBI B y4eOHO-METOINYECKON pa3padoTKe:
Metoanueckue yKka3aHusl 1 KOHTPOJIbHBIE 3aJJaHUs [0 MaTEMaTUKe Ui CTYACHTOB 3a04YHOM (OpMBI
o0y4eHus [ DaeKTpOoHHBIN pecypc]: [HanmpaBiaenue noarotroku 35.03.06 Arpourskenepus, 13.03.02
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DneKTpodHepreTrKa U MekTporexHuka] / coct.. O.E. Axymuu [u np.]; FOxHo-Ypanbckuii [AY,
HNucturyr arpomnxeHepun. — Yensouuck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

O11eHOYHBIE CpEACTBa

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

Ko n nHaumenoBaunue

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

1. | 1. Hauel koopauHaThl BepiuH TtpeyroibHuka ABC: A (3; 2), N-lonk-1
B (6;6), C (7; 4). Haiitu: 1) mmuny croponsl AB; 2) ypaBhenwust | Vcrmonb3yeT OCHOBHBIE
cropod AB u BC u ux yrnoBele Ko3ppHUIMEHTH; 3) BHYTPEHHUN | 3aKOHBI €CTECTBEHHO-
yroi B B pagmaHax ¢ TOYHOCTBbIO O ABYX 3HAKOB; 4) ypaBHEHME | Hay4yHBIX JUCLMILIMH
BeIcOTHI CD 1 e€ mmny; 5) ypaBHeHne menuansl AE ¥ KOOpAMHATHL | JUIS pEILICHHsI CTaH-
touku K nepeceuenust 3Toil Meauansl ¢ Beicotoit CD; 6) ypaBHeHHe | 1apTHBIX 3a/1a4 B COOT-
npsiMoi, npoxozsmel yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh ueprex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BpUHCIUTH TUIOMIAAL (PUTYPHI, OTPAHUYCHHYIO 33/laHHBIMHU JIU- | OHAJIBHOH JESTEIHHO-
musvi: Y = 2X2 +6X—3 1y =—x? + x+5. ¢

2. | 1. Texuuueckoe YCTPOHCTBO COIEPKUT TPHU HE3aBHUCUMO pabOTaro- NI-lonk-s

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

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

a) IUaMeTp MPOU3BOJIBHO B3ATON Jetanu Oyaer Oompine 45 MM U
MeHbIIEe 52 MM;

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

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

KOHTpOJ'II)Haﬂ pa60Ta OLICHUBACTCA MNPCIoJaBaTCiIiEM OIICHKOM BayTCHO», «HEC 3a4YTCHOM.

Kputepuu onieHnBaHus MpeacTaBleHbl B Tabmaule. Pe3ynbrar KOHTPOIBbHON paboThl BBICTABISETCS
B TaJIOH peleH3uu. B ciaydyae BbICTaBIEHUS OIEHKU «HE 3a4TE€HO» OoOydaromuiics 00si3aH B KpaT-
Yalllnii CPOK HMCIPAaBUTh BCE OTMEUEHHBIE MPEMNoJaBaTesieM HEIOCTaTKU U CAaTh KOHTPOJbHYIO
paboTy Ha TOBTOPHYIO MTPOBEPKY.

Ixana

Kpurtepun onenuBanuns

OreHKa «3a4TeHO»

- paboTa BBITIOJIHEHA TIOJTHOCTHIO;

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

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

OrneHKa «He 3a4TEHO)

- pa60Ta BBITIOJIHCHA HE B ITIOJIHOM O6’beMC;

- JOIIYIICHBI CYIICCTBCHHBLIC OH_II/I6KI/I, IIOKa3bIBarOIE, 4YTO CTYACHT
HE BJIaACCT H€O6XO,Z[I/IMBIMI/I TCOPCTUUCCKHUMHU 3HAHUAMU
- HC YMECT MPUMCEHATh MAaTCMAaTHYCCKUC MCTOAbI B PCIICHUHU 3aa4.
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4.1.4. TectupoBanue

TecTupoBaHue HCHONB3yeTCsl AL OLEHKH KauecTBa OCBOCHUS OOydaroIMMCs OCHOBHOM
npodeccHOHAIBLHOM 00pa30BaTEeIbHOM MPOrpaMMBbl IO OTAEIBHBIM TEMaM WJIM pa3feiaM JUCLIU-
wmHel. TecT mpeacTaBisieT coO0H KOMIUIEKC CTaHAApPTU3MPOBAHHBIX 3aJaHUN, IMO3BOJSIONIMN
YIPOCTUTh MPOLEAYPY U3MEpPEHMs 3HaHUM U yMmeHuil oOydarouiuxcs. OOydaromuMcs BbIAAIOTCA
TECTOBBIC 3a/1aHUs C (HOPMYITHPOBKOW BOIPOCOB M MPEJIOKEHHEM BHIOPATh OJUH MPABUIIbHBIA OT-
BET U3 HECKOJIBKMX BaAPUAHTOB OTBETOB.

O1eHOYHBIE Cpe/ICTBA

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

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumble JUisi OLICHKM 3HAHWUM, YMEHUH, HABBHIKOB U (WJIM) OIbITa WHJIMKATOpa KOMIIe-
JEATEeTLHOCTH, XapaKTEPU3YIOIHUX CHOPMHUPOBAHHOCTh KOMIIETEH- TEHIINHU
IIMH B MPOIECCE OCBOCHUSI TUCIIUILIAHBI
1. 1-A 3 W/1-1onk-1
= Hcnons3yer OCHOBHBIE
1. Matpuna 4 2 ) BBIPOXKIEHA IIPU A PABHOM. .. 3aKOHBI €CTECTBEHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIIUTUINH
1 5 JJIs1 pelIeHns CTaH-

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

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

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

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

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

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

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

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

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

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

Ko n nHaumenoBaunue

Ne | xogumpble a7l OLIGHKU 3HAHWM, YMEHUH, HaBBIKOB M (MJIM) OIBITa | HHIMKATOPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
LIMH B IPOILIECCE OCBOCHUS AMCLMIIINHBI

z
8.0 i fai?
. OnpeneneHHbIil UHTErpai jsm xdx PaBeH. ..
T
4
a) —;0) 27;8)0; r) o0
9 -8
9. Mycts S = jdx j f(X,¥)AdY Torna o6macts D, nromans koto-
7 -10
pOM BBIpAXKaeTCsl JaHHBIM UHTETPAJIOM, UMEET BULI. ..
a) NpPsIMOYI0JIbHHUK, Y KOTOPOI0 BCe CTOPOHBI PABHBI;
0) IpsIMOYTOJIbHUK; B) TPEYTOJIbHUK;
I') OKPY/KHOCTB C PaZILycOM /2 .
10. Jlano nuddepennmansroe ypapuenne Y =X+Yy, Y(0)=1.
Tornma nepBbie TPU YJICHA PA3JIOKEHUSI €r0 PELICHUS B CTENEHHOMN
psil UMEIOT BU ...
2. 2, 6. 2,.3
a) 1+x+x%; 0) -1+x+x°; B) 1+x+x"; 1) L1+x+x"+x°.
2. | 1. Onepauueit Hag MHOXecTBaMU A U B, pe3ynbTaT KOTOPOH Bbljie- N-1omk-5

JICH Ha PUCYHKC, ABJISACTCA. ..
B A

BapuaHTbl OTBETOB:
a)BU A; 6) B\A; ) A\B; r) AnB.
2.B maptum u3 12 nperaneii umeerca 5 OpakoBaHHBIX. Haynauy
oTtoOpaHbl Tpu netanu. Torma BeposATHOCTh TOTO, YTO CPEAU OTO-
OpaHHBIX JeTajeil HeT OpakOBaHHBIX, PaBHA ...

7 1 7 1
) 4430 3758 125D 3

3. B nepBoii ypHe 1 yepHsblii 1 9 Genbix mapoB. Bo BTopoit ypue 4
OenbIx U 6 yepHbIX apoB. V3 Haynauy B34TOI ypHBI BRIHYJIH OJUH
map. Torga BepOSATHOCTH TOTO, YTO STOT IIAp OKAXKETCS OENbIM,
paBHa...

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

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

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

F(x)=1

VYyacTByeT B 3KCIIEpU-
MEHTaJIbHBIX UCCIEI0-
BaHHUAX 110 HUCIBITAaHHUIO
CENbCKOXO031ICTBEHHOM
TEXHUKHA
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Uil OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (MJIM) ONbITA | HHAMKATOpPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

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

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

MaTeMaTUYECKOE OKHUJIAHUE ATOM HOPMAJIBHO pacupeAcIEeHHON
Cy4yallHOM BEJIMYHMHBI PABHO ...

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

X|1 |[3|5]|6
p|101|a|b|03
aya=0,3,b=01;6)a=0,3, b=0,2;
) a=0,6,b=06;r) a=04, b=02.
7. 13 reHepanbHON COBOKYITHOCTH M3BJIE€UEHA BEIOOPKA 00bEMa
n=50:

234
12 [11 10 [ n,

=g

Py

Torma ng paseH...
a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneHo 5 uaMepenuii (6e3 cUCTEMATHYECKUX OIINOO0K) HEKO-
TOpOI1 ciyyaiiHoM BenuuuHbI (B MM): 9, 10, 13, 14, 15. Torna He-
CMEILIEHHAs OLIEHKa MaTEMaTU4YEeCKOr0 0’KUIaHUS PaBHA. ..
a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTrare u3MepeHuii HEKOTOPOH (PU3NMUECKON BEITUYHHBI O/1-
HUM Ipubopom (6€3 cucTeMaTHYecKUX OIKUOO0K) MMOJIY4YEHbI CIeay-
romue pe3ynsratel (B MM): 11, 14, 14. Torna HecmeleHHas OlleHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..
a)13;0)3;B8)6;1) 2.
10. Eciin ocHOBHAs rumore3a UMEET BUJI HD 1 p=06
KypUpYIOIIeH MOXeT ObITh TUTIOTE3A ...

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

, TO KOH-

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

Kpurepun onienuBanust otBera (Tab.) TOBOJATCS 10 CBEACHHS 00YJaIOMUXCs 10 Hadaia Te-
CTHpOBaHUS. Pe3ynbTaT TecTUpPOBaHUS OOBSBISETCS 00yUYaIOMIeMyCsi HEMOCPEACTBEHHO TIOCTIE €To
CIayH.
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Mhcara (% apamtAwY oTBETOD
OrneHka 5 (OTJIUYHO) 80-100
Orenka 4 (Xopo1o) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Ornenka 2 (HEYyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3aanus1, UCIIONB3YIOIIKAECS [UIsl OLIGHKU KAayecTBa AMCLMILIMHBI C IIOMOILBIO MH-
¢dopmannoHHbIX TexHosorui, npuseneHs! B PIIJI: «10. MnpopmanoHHble TEXHOIOTHH, UCTIOIb3Y-
eMble IIPU OCYIIECTBICHUN 00pa30BaTEIbHOIO Ipoliecca o JUCLUILINHE, BKJIIOYas IepeyeHb Ipo-
rpaMMHOTO oOecriedeHus: 1 HH(OPMAIIMOHHBIX CIIPAaBOYHBIX cuctem» - MyTestX10.2.

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

4.2.1. 3auer

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

HAJIBHOW 00pa30BaTENbHON MPOrpaMMBbI IO pasjenaM AucuuiuimHel. [lo pesynpraram 3adera o0y-
YaOLIEMYCs BBICTABIICTCS OLICHKA «3aUTE€HO» UJIH «HE 3aYTEHOM.

3aueT NPOBOAUTCS MO OKOHYAHUM YTEHUS JIEKLHUM U BBIIOJIHEHUS MPAKTUUYECKUX 3aHSATUH.
3ayeTHBIM SBJISETCS MOCIEAHEEe 3aHATHE M0 JUCHMIUIMHE. 3a4eT NPUHUMAETCS MpenoJaBaTesiMy,
IIPOBOAMBIIMMHU [TPAKTUYECKHUE 3aHATHUS, WM YUTAOIMMU JEKIUHU 10 JaHHOW JuciuIuinHe. B ciy-
4yae OTCYTCTBMsI BEAYLIETO IpeNojaBaTelis 3a4eT NPUHUMAETCS IPENoAaBaTeaeM, Ha3HAYeHHBIM
pacniopsbkeHHeM 3aBenytomiero kageapoi. C paspenieHus 3aBeayromero kadeapoil Ha 3auere Mo-
’KeT IPUCYTCTBOBATH MpenojaBareib Kadeapbl, IpUBICUEHHBIN /75 TOMOIIX B IIpUEMe 3a4eTa.

[TpucyrcTBHe Ha 3aueTax HmpernojaBaTeneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO pac-
MOPSDKEHUS. PEKTOPa, MPOPEKTOpa Mo y4eOHOH U BOCIIMTATENIbHONW paboTe, 3aMEeCTUTENs IUPEKTOPa
MHCTHUTYTA 110 y4eOHOI paboTe HE AOMYCKaeTCsl.

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

Jlna npoBenieHNs 3adeTa BELyIUI NIPENOoJaBaTeNlb HaKaHyHE TI0Jy4YaeT B CeKpeTapuare Iu-
pEKTOpaTa 3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTh, KOTOpas BO3BpAILA€TCs B CEKpeTapuar Hocie
OKOHYAHUS MEPONPHUATHS B JCHb IIPOBEICHUS 3a4ETa WU YTPOM CIIEIYIOIIErO JHS.

Bo Bpemst 3auera oOyuaromuecss MOTyT IOJIb30BaThCS C PA3PEIICHUs BEAYIIEro MPernoaaBa-
TeJs CIPaBOYHON M HOPMATUBHOM JHUTEPaTypOl, APYTUMH MOCOOUSAMH M TEXHUYECKUMHU CPEJCTBa-
MHU.

Bpewmst moiroToBkM 0TBETA B YCTHOM (hopMe MpH cliade 3a4yeTa JIOJKHO COCTaBIATh HE Me-
Hee 20 MUHYT (IO >KeTaHHI0 00y4aroIIerocsi OTBET MOKET ObITh TOCPOYHBIM). Bpems orBera - He
6onee 10 MUHYT.

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

KadecTBeHHasl OIIEHKA «3a4TE€HOY», BHECEHHAs B 3a4€THO-IK3aMEHAI[MOHHYIO BEIOMOCTb, 5IB-
JsieTcs Pe3yNNbTaTOM YCIEIIHOT0 YCBOSHHs yUeOHOTro MaTrepuania.

Pe3ynbrar 3auera BHICTABISETCS B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh B JIEHb ITPOBE/IE-
HUS 3a4eTa B MPUCYTCTBUU caMoro oOyuatomierocs. [IpenogaBareny HecyT MepcOHAIbHYIO OTBET-
CTBEHHOCTb 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHMsI 3allicell 0 pe3ysbTaTax MPOMEKYTOYHON
aTTeCTallMU B 3a4€THO-3K3aMEHAILMOHHYIO BEJOMOCTb.
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Ecnu oOyuaromumiicst sIBUJICS Ha 3a4€T U OTKA3ajlCsl OT MPOXOKIACHUS aTTECTAIlUU B CBSI3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-’K3aMEHAIIMOHHYIO BEAOMOCTb €My BBICTABIISIETCSI OICHKA
«HE 3a4TEHO.

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

Hapymienne QUCHUIUIMHBL, CIHCBIBAaHHUE, MCIIOIb30BAaHHE O0YJAIOMIMMUCS HEpa3pelIeHHbIX
MEYaTHBIX U PYKOMHMCHBIX MaTEpUAIIOB, MOOMIIBHBIX TEJIe()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYTUX BHUIOB JIMYHOH KOMMYHHKAIIMOHHON ¥ KOMIIBIOTEPHOW TEXHU-
K{ BO BpeMsl 3a4eTa 3allpelieHo. B ciaydae HapymieHus 3Toro TpeOoBaHUs MpenojaBaTenb 00s3aH
yIQIUTh 00y4arouIerocs U3 ayAUTOPHH U IPOCTABUTh €MY B BEJIOMOCTH OLICHKY «HE 3a4TCHOY.

OOyuaronmMcesi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKU IO YBAXKUTEIBbHOHN MpUYMHE,
MH/IUBHUIyaJIbHBIE CPOKH HPOBEJCHUS 3aUeTa ONPEACISIIOTCS 3aMECTUTENIEM JAUPEKTOpa WHCTUTYTA
o yueOHoii padore.

OOyyaromyecsi, IMEIOIINE aKaJeMUYECKYIO 3a/I0JDKEHHOCTD, CIIAI0T 3a4eT B CPOKH, OIpesie-
nsiemble YHHBepcuTeToM. MH(bOpMams o JIMKBUIANNN 33I0JDKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
IIOHHOM JIHCTE.

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

WHBanmuapl U JIMa ¢ OrpaHMYEHHBIME BO3MOXKHOCTSIMH 3/J0POBbSI, MOTYT C/1aBaTh 3a4€THI B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. VIHBAJIM/IBI U JTUIIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI, UMEIOIINE HAPYIICHUS! OMOPHO-IABUTAaTEIFHOTO armapara, JOMyCKaroT-
Csl HA aTTECTALlMOHHBIC HCIIBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COIPOBOK/IAIOIIUX.

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

Ounas ¢opma o0yueHus

O1eHOYHBIE CpesICTBA

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

KO,Z[ 1 HAMMCHOBAHHC

Ne | xomuMble U1 OLEHKH 3HAHM, yMEHMil, HABBLIKOB M (MJIM) ONBITA | HMHIMKATOPA KOMIIE-
NeATENbHOCTH, XapaKTepH3yIOMHUX CHOPMHPOBAHHOCTh KOMITETEH- TEHIUH
Ui B IPOIIECCe OCBOEHHS AUCIUILIMHBI

1. 3 cemecTp N-1onka

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

2. Psagpl ¢ MONOKUTENBHBIMU WieHaMH. [Ipu3HaKM CpaBHEHHS psi-
noB. Ilpusnak [lanambepa. Muterpanbubiii npusHak Komm. Psn
Hupuxie.

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

4. Crenennsle psnasl. Teopema Abens. HTepBan u paguyc cXomau-
MOCTH CTEMEHHOro psna. CBOMCTBAa CyMMbI CTEIEHHOTO ps/ia: He-
IPEPHIBHOCTD, MOYJICHHOE IU(PEpEeHIIMPOBAHUE M HWHTETPUPOBaA-
HUE.

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

6. IlpunoxkeHue CTEMEHHBIX PAIOB K MPUOIMKEHHBIM BBIYHCICHH-
AM: perieHne auddepeHInanbHbIX YPABHEHUH, BEIUNCICHUE HHTE-
I'PaJIOB.

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

Hcnonb3yeT OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUTUIAH

JUTSL PEIIICHUS CTaH-

JAPTHBIX 33]1a4 B COOT-

BETCTBUU C HaIlpaB-

JICHHOCTBIO TIpodheccu-

OHAJIBLHOM JEATENIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

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

9. AV nepBoro nopsiaka ¢ pa3aestomuMUcs IepeMEeHHbIMH.

10. Ogropoausie 1Y miepBOro mopsiika.

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

13. 1Y BBICIINX MOPSAKOB, JOIMYCKAIONIUE IIOHUKCHHUE TTOPSIIKA.

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

15.Teopema o ctpykrype obuero pewenus JIOJY. Otbickanue
obmiero pemrenus JIOAY ¢ moctostHHBIMU KO3 PUITUESHTAMH.
16.JIHAY BTOporo mopsiaka C IOCTOSHHBIMH KO3(h(duIMeHTaMu.
Teopema o cTpykType ob1iero pemeHus. MeToa BapHaliu npou3s-
BOJIbHBIX MTOCTOSTHHBIX.

17. Otpickanue yacTHoro pemenus JIH/Y co cnenuanbHbIM BHIOM
npaBoii yact. TeopemMa 0 HAUTOKEHUH PEIICHUMN.

3 cemecTp

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

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

3. KombunaTopuka.

4. HenocpencTBeHHOE BbIUMCIIEHHE BeposTHOCTH. [ToHATHE 00 ak-
CHOMAaTUYECKOM IIOCTPOEHUN TEOPUH BEPOSTHOCTEM.

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

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

7. JluckpeTHbIe ciydaiiHble BeTMUMHBL. Psij pactipenenenus.

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

9. YncnoBble XapaKTepUCTUKH CITy4alHbIX BeJWMYMH. MaTemaTuye-
CKO€ OKHJAHHE U €ro CBSI3b CO CPEAHHM apu(METHYECKUM (3aKOH
Oonpmux yucen). Jlucnepcus U cpeiHee KBaJIpaTudeckoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYHMHBI.
10. Pacnpenenenue Ilyaccona. bunomuansHoe pacnpeaeneHue.
11. HopmanbHOe pacnpeneneHue, ero CBOMCTBA, YCJIOBHS, NMPU KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKH HOPMAJIBHOTO
3akoHa. Oyuknus Jlannaca. Berancienue BEposITHOCTH MonagaHus

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

TEXHUKHA
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

CJIy4aiiHOM BEJMYMHBI HA 3a/IaHHBI MHTEPBAJ B CIy4ae HOpMajb-
HOTO paclpeeIeHusl.

12. Tlonsarue o pa3nuuHbIX (hopMax 3aKoHa OONbIIMX ynceln. Teope-
Mbl bepuymnu u YeObimneBa. LlenTpanbHas npenenbHas Teopema
JIanynosa.

13. T'enepanbHas COBOKYNHOCTh W BBIOOpKA. BapuanuoHHBIN psi.
['ucrorpamma, smnupudeckas (GpyHKIUS pacupeieseHusi, BHIOOpOY-
HOE CpeJlHEee U AUCIIEPCHSL.

14. ToueuHble OLIEHKM HEU3BECTHBIX NApaMETPOB pacCHpelleiICHUS
M0 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEUICHHOCTh, 3()hQeKTHB-
HOCTb, COCTOSITEJIbHOCTb.

15. HHurepBanbHble OleHKUA. VHTEepBaJbHOE OICHHBAHHE HapaMeT-
POB HOPMAJILHOTO pPacIpeIeICHHUS.

16. IloHsATHE O CTAaTHCTUYECKOW THIOTE3e M O0Ilas CXxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Ommodku 1-ro u 2-ro poga. Pemaromias
npoueaypa. Momnocts kputepus. [JoBeputenbubie obnactu. Kpu-
TEPUU NTPOBEPKU TMIIOTES.

17. Cucrtema AByX cinydallHbBIX BenW4yuH. DYHKIMOHAIIbHAS, CTATH-
CTHYECKAs U KOPPEISIIMOHHAS 3aBUCUMOCTH MEXAY BEIMUMHAMMU.

18. DneMeHThI KOpPeSIIUOHHOTO aHanu3a. JIMHeHHbIN perpeccuoH-
HBII aHAJIN3.

19. OcHoBHBIE cBoiicTBa perpeccun. OLEHKH MapaMeTpoB perpec-
CHOHHON MOJENU 10 METOAY HauMEHBIIMX KBaJApaTOB U CBOMCTBA
ITUX OLICHOK. Y PaBHEHUsI JIMHEHHOU PErPECCUM.

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

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

Ixama u KpUTCpUH OICHUBAHUA OTBCTA 06yqa}0meroc>1 MMpEACTaBJICHBI B Ta6J'II/II_Ie.

MIxana

Kpurepun onenuBanus

O1LeHKa «3a4TeHO»

3HaHME MPOTPaMMHOI0 MaTepuaa, yCBOEHHUE MaTepHuaga OCHOBHOM U J10-
MOJIHUTENIBHON JINTEPaTypbl, PEKOMEHJOBAHHON IIPOrpaMMON THUCLUILIHU-
HBI, IPAaBUJIbHOE pEIlIeHNe MPUKIIAJHBIX 33134 (I0ImycKaeTcs Halluuue He-
3HAYUTEIbHBIX OUIMOOK MM HEIOCTATOYHO IOJIHOE PACKPBITHE COAEpXkKa-
HUS BOIIPOCA WM MOTPEIIHOCTh HEMPUHIIUIHAIBHOTO XapaKkTepa B OTBETE
Ha BOIIPOCHI).

JloTIOTHUTENBHBIM YCIIOBHEM IIOJYUEHUS OLIEHKH «3aUuTEHO» MOTYT CTaTh
XOpOILINE MOKA3aTeNu B XOJ€ NPOBEACHMS TEKYLIErOo KOHTPOJSA U CUCTeE-
MaTH4YeCKasi akTHUBHas paboTa Ha y4eOHbIX 3aHSATHUSX.

OI_ICHKE[ «HEC 3a4YTCHO»

npoOesibl B 3HAHUSIX OCHOBHOI'O MPOTPaMMHOIO MaTepHuala, MPUHIUIHU-
aJIbHbIE OLTMOKH MPU OTBETE Ha BOMPOCHI.
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4.2.2. Dk3aMeH

DKk3aMeH sBIsieTcs (OPMOM OIIEHKH KauecTBa OCBOCHHUS OOYdYarOUIMMCS OCHOBHOHM mpodec-
CHOHAJILHOW 00pa3oBaTeIbHOM MIPOrpaMMBbl IO pasjeniaM JucUUIUIMHEL [lo pe3ynbraTtam sK3aMeHa
o0ydJaromemMycsi BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOLIO», «YIOBJICTBOPHUTEIBHO» WM «HE-
YIOBJIETBOPUTEIILHO.

DK3aMeH M0 AMCLUUILIMHE IIPOBOJUTCS B COOTBETCTBUM C PACIIMCAHUEM IPOMEXKYTOUHOM at-
TECTallM, B KOTOPOM YKa3bIBa€TCsl BpEMs €T0 MIPOBEIEHUS, HOMEDP ayAUTOPUH, MECTO IPOBENCHUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclHCcaHue pa3MelaeTcsi Ha MHPOPMALMOHHBIX CTEHIaX, a TAKXKe
Ha 0UIIMATILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH IS MPOMEKYTOUYHOM aTTECTAMM OOYYaIOIIMXCS YCTaHABJIMBACTCS
paboueit mporpaMMoi IUCLUILIMHBI U IOBOJUTCS 10 CBEJCHUs 00y4JalolUXCcsl B Hayajie cemecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBHII0, JekTopamu. C pa3perieHus 3aBeayromero kapeapon
Ha K3aMEHEe MOXKET IPHUCYTCTBOBATh IpernojaBareib Kadeapsl, IPUBICUCHHBIN A NOMOILU B
IpueMe 3K3aMeHa. B ciydae oTCyTCTBHs BEAYLIETO IPENOJaBaTess 3K3aMeH IIPUHAMAETCS MPEno-
JlaBaTeseM, Ha3HaAYCHHbBIM paclopsHKeHUEM 3aBeAYIOIIero Kadeapou.

[TpucyrcTBHE Ha K3aMeHe IpenoaaBaresei ¢ Apyrux kadenp 6e3 COOTBETCTBYIOIIETO pac-
HOPSDKEHUS. PEKTOPa, IPOPEKTOpa Mo yueOHOH M BOCIUTATENbHOM paboTe UM 3aMECTUTENS JUPEK-
Topa MHCcTHTYTa 110 YyueOHO# paboTe He TOIMyCKaeTCsl.

Jlna npoBeneHMs 3K3aMeHa BELyIIUH IIPernojaBaTellb HAKaHYHE II0Jy4aeT B CEKpeTapuare
JUPEKTOPATA 3a4ETHO-IK3aMEHALIMOHHYIO BEIOMOCTh, KOTOPasi BO3BPALIACTCS B CEKpETapuar 1ocie
OKOHYaHUS MEPONPHUATHS B JCHb IIPOBEICHUS YK3aMEHA WIHM YTPOM CIEAYIOLIErO JAHs.

DK3aMeHbI POBOJATCS 110 OUJIETaM B YCTHOM HUJIM MIMCbMEHHOM BUJE, OO0 B BU/IE TECTHPO-
BaHUA. DK3aMEHallMOHHbIE OMJIETHI COCTABJISIOTCS 10 YCTaHOBJIEHHOM (hopMe B COOTBETCTBUM C
YTBEPKJIEHHBIMU KadeIpol 3K3aMEHallMOHHBIMU BOIPOCAMM U YTBEP)KIAIOTCS 3aBEIYIOIIUM Ka-
benpoii exeronHo. B 6unere copepxutcs 2 TEOPETUYECKUX BOMpoca U 3ajada. 3ajaya COOTBET-
CTBYET COJICP)KAaHHIO 3aJIaHUI TUIOBBIX PAacUeTOB, YKa3aHHBIX B METOAMYECKUX yKa3aHWAX (. 3
®OC).

DK3aMeHaTopy IMPeloCTaBIsIeTCs MPaBo 3a7aBaTh BOMPOCHI CBEPX OWJeTa, a TakkKe MOMHMO
TEOPETUYECKUX BONPOCOB JaBaTh JJIs PELICHHs 3aJa4d M MPUMEPBI, HE BBIXOASILNE 3a paMKU
IIPOMIEHHOI0 MaTepuaa o u3y4aeMoi JUCIUIUIMHE.

3HaHUs, YMEHUS U HaBBIKM O0yYarOIIUXCsl OMPEIENSIOTCS OLIEHKAMU «OTIMYHOY, «XOPOILIOY,
«YIOBJIETBOPUTEIILHO»,  «HEYIOBJIETBOPUTEIBHO», KOTOpPBIE  BBICTABISIIOTCA B 3a4E€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTh 00YUaIOIIEerocs B I€Hb K3aMeHa.

[Tpu mpoBeneHNH YCTHOTO SK3aMeHa B ayJANTOPUH HE JOJKHO HAXOAMUTHCS Oojee 6 o0ydvaro-
LIUXCS HAa OJHOTO MPENogaBaTells.

[Ipn mpoBeneHUU yCTHOrO 3K3aMeHa 00ydaroIiuiics BbIOMpAaeT SK3aMEHAllMOHHBIM OWIIeT B
CllydyailHOM MOpsJKe, 3aTeM Ha3blBaeT (paMHIIMIO, UM, OTYECTBO U HOMEp 3K3aMEHALIMOHHOTO OU-
JeTa.

Bo Bpems sk3aMeHa oOyyaromuecss MOT'YT HOJIb30BAaThCS C pa3pelleHus] YK3aMeHaTropa mpo-
rpaMMOM AMCUMIINHBI, CIPABOYHONW M HOPMATHUBHOW JIUTEPATYpPOM, IPYTUMHU MTOCOOUSIMHU U TEXHU-
YECKUMH CPEACTBAMM.

Bpems moAroroBku oTBETA MPH Ccllaye 3K3aMeHa B YCTHOW (popMe AOKHO COCTaBISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUIO 00Y4YaroLIerocs OTBET MOXKET OBITh J10CPOYHBIM). Bpems oTBeta — He
6ozee 15 MUHYT.

OOyuaronuiicsi, UCIBITHIBAIONINI 3aTPyAHEHHUS MPU MOJATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OUIIETYy, UMEeT MPaBo Ha BHIOOP BTOPOTO OUIIETa C COOTBETCTBYIOLINM MPOAJIEHUEM BPEMEHHU Ha
noJaroToBky. IIpu oKOHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHU)KAeTCsl Ha oauH Oayul. Beimaua
TPEThero OuseTa He pa3perraeTcs.

Ecnu oOyuarommuiicss SIBUJICS Ha SK3aMEH, M, B3sB OMJIET, OTKa3ajcs OT IMPOXOXKICHUS aTTe-
CTallMM B CBSI3M C HEMOATOTOBJICHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIIACTCS OLICHKA «HEYIOBIIE-
TBOPUTEIBHOY.
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Hapymienne IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYAIOIIUMHUCS Hepa3pelIeHHbIX
NEYaTHBIX U PYKOMMCHBIX MaTepUaoB, MOOWIBHBIX TEIe(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB H IPYT'MX BUJOB JIMYHOW KOMMYHUKAIITMOHHOW M KOMIBIOTEPHON TEXHU-
KM BO BpeMs aTTEeCTallMOHHBIX MCIBITAaHUM 3amperieHo. B ciydae HapymieHust 3Toro tpeGoBaHUs
IpernoiaBaTeNb 00s3aH yJAINTh 00YYaloLIerocs U3 ayaUuTOPUU M MPOCTAaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBLHON.

BricTaBieHne OLIEHOK, MOJIYYEHHBIX IPU MOJBEACHUU PE3YJbTaTOB IPOMEXYTOUHOM arTe-
CTallMy, B 3a4€THO-2K3aMEHAI[MOHHYIO BEIOMOCTb IIPOBOJUTCS B IPUCYTCTBUM CAMOT0 00ydJarolie-
rocs. IlpenogaBaTenu HeCyT NMEPCOHAIbHYIO OTBETCTBEHHOCTb 3a CBOEBPEMEHHOCTb M TOYHOCTh
BHECEHHUs 3aIUCeil 0 pe3ysbTaTax IMPOMEXYTOUYHOW aTTeCTallMM B 3a4€THO-3K3aMEHALIMOHHYIO Be-
JOMOCTb.

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

Jliis oOydaronuxcsi, KOTOpble HE CMOTJIM CIaTh HK3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEP-
CUTET yCTaHABJIMBAET MEPUOJI JIUKBUAALNU 33J0JDKEHHOCTH. B 3TOT nepuoj npenonaBareny, npu-
HUMaBILKE HK3aMeH, JOJDKHBI YCTAHOBUTh HE MEHee 2-X JHeW, Korja oHM OynyT NpUHMMATh 3a-
nojbkeHHocTH. MHpopMalus o TMKBUAALNY 33JJOJDKEHHOCTH OTMEUYAETCsl B AK3aMEHALIMOHHOM JIU-
cTe.

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

WHBanuapl ¥ 1MLa ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJjaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MEPUOJ B CPOKH, YCTAaHOBJICHHbIC WHANBUIYAIbHBIM y4eOHBIM IIaHOM. VHBanu-
Ibl ¥ JIMIA C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/0POBbs, UMEIONIME HApYILIEHHUs] OIOPHO-
JBUTATEIbHOTO alIapara, JO0IMyCKAalTCs Ha aTTECTAllMOHHBIE UCIIBITAHUS B COIIPOBOXKIEHUU acCH-
CTEHTOB-COIIPOBOXKJAFOILIUX.

[Tponienypa mpoBeneHHsI MPOMEXKYTOYHON aTTeCTallMU JIi OCOOBIX CIIydaeB H3JIOKEHa B
«ITomoxkeHnu 0 TeKyIeM KOHTPOJE yCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTallMd O0ydYaroIuXCsl
no OITOII 6akanaBpuara, crerpanutera 1 Maructparypsl» ®I'BOY BO FOxuo-Ypansckuit TAY.

Ounas ¢popma o0y4eHus

OneHouHBIE CpesICTBA

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

Ko n HaumMeHnoBaHue

Ne | xogumble Ansi OIIEHKW 3HAHWM, YMEHUH, HaBBIKOB M (WJIM) OMBITA | WHIMKATOpPA KOMIIE-
NEATETbHOCTH, XapaKTEePU3YIOIINX CHOPMUPOBAHHOCTh KOMIIETEH- TEHIUN
1M B MPOIIECCE OCBOCHUS TUCHUILIIUHBI

1. 1 cemecTp N-1omk-1

1. Marpuusl, aedctBus ¢ HuMu. Omnpenenurtenu 2-ro u 3-ro mo-
PAAKOB U UX cBoiicTBa. MUHOpHI U anreOpanyeckue AOMOTHEHUS.
Paznoxxenune onpenenuTens MO 3JeMEHTaM Kakoro-iubo psna.
Onpenenurenu N-ro MopsIKa.

2. CucteMbl JByX M TpeX JIMHEHHBIX ypaBHEHHUH, MX pELICHHUE.
MarpuuHas 3anuch CUCTEMbI JIMHEHHBIX ypaBHeHUH. Meton ["ayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JluHeiHbIe omepanuy HAJ BEKTOpaMHU. TeopeMbl O
IIPOEKIIMA BEKTOpa Ha OCh. [IOHATHME JIMHENHOrO MPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHI. basuc. PasznoxxeHune BekTopa 1o
6a3ucy. Koopnunats! Bekropa. Hampasisioniue KOCHHYCHI U JUTMHA
BekTOpa. JIMHEWHbIE Omnepalnru HaJ BEKTOpaMHU B KOOPAMHATHOMU
dopme.

4. CkaysipHOE MTPOM3BEICHUE BEKTOPOB, €T0 CBOKCTBA, BBIPAKECHUE

Hcnonb3yeT OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUTUINH

JUTSL PEIIICHUS CTaH-

JAPTHBIX 33]1a4 B COOT-

BETCTBUU C HaIlpaB-

JICHHOCTBIO TIpodheccu-

OHAJILHOM JEATEIIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

B KOOpAMHATHOM (opme. [linHA BEKTOpa M YTOJI MEXIY ABYMS BEK-
TOpaMU. YCJIOBHE OPTOTOHAIBHOCTH ABYX BEKTOPOB. lIpnMeHenue
CKaJIIPHOT'O IIPOM3BEJICHUS B PELLIEHUH NPUKIIAIHbIX 3a/1a4.

5. BekropHoe mpou3BeicHNE BEKTOPOB, €r0 CBOMCTBA, BBIpaKEHHUE
B KoopauHaTHOW (opme. Hekoropwie NPHIIOKEHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CmemaHHOE MPOU3BEJCHNUE TPEX BEKTOPOB, €TO CBOMCTBA, BBHI-
pakeHHe B KoopaAuHaTHOH (opme. [IpumMeHeHne cMeranHoro npo-
U3BEJICHUS B PELLIEHUU NPUKIIAJAHbIX 3a/1a4.

7. IlonsTne 00 ypaBHEHHHM JIMHUU Ha MI0CKOCTU. POpMBI ypaBHe-
HUS NIPSIMOM HA IUIOCKOCTH. YTOJ MEXAY NPSMbIMH. Y CIIOBHS Ma-
PAJIJIEJIBHOCTH U MEPIEHANKYISIPHOCTH NPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3ajaud, pellaeMble METOJOM KOOpAMHAT (paccTOsSHUE
MEXy ABYMS TOUKaMH, JA€JIeHHUE OTPe3Ka B JaHHOM OTHOILIECHUN).

8. KpuBble BTOpOro MOpSIIKA: OKPYXKHOCTH, DJUIMIIC, THUIEpOOa,
napabosia, uX reOMeTpUUYECKUe CBOMCTBA U ypaBHEHHUS.

9. VpaBHEeHHS IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXKIY IIOCKO-
CTSIMH. Y CJIOBHS NApaJUIEIbHOCTH U NEPIEHANKYISIPHOCTH IIIIOCKO-
crell. PaccTosiHue OT TOYKHM 10 INIOCKOCTH.

10. YpaBHeHuss npsMoil B IMpOCTpaHCTBE. YTOJ MEXIY MPSIMbBIMH.
B3aumHoe pacnosiokeHue NpsSMbIX B MPOCTPAHCTBE. YTOJI MEXIY
IIPSAMOM U INIOCKOCTBIO.

11. VpaBHeHHE MOBEPXHOCTH B MpocTpaHcTBe. llunmmHapuueckue
nosepxHoctu. Chepa. dnnuncoua. 'unepbonounst. [lapabononnsl.
I'eomeTpuyeckne CBOMCTBA 3THX MOBEPXHOCTEU, UCCICTOBAHUE UX
(bopMBI METOJIOM CEUEHUH.

12. M HOXecTBO BemecTBeHHbIX uyucel. @Dynknusa. OOiacts ee
onpenenenus. CrnocoOwl 3amanus. Knaccupukanus ¢ynxuuii. ITo-
JspHasg cucreMa KoopauHat. KpuBble B NOJSPHBIX KOOpPJMHATAX.
MonoTtonHble pyHKIMH. ClI0XKHbBIE U B3aUMHO-00paTHbIE (PYHKIIUH.
13.Yucnosas mocieaoBaTeabHOCTh. [Ipemen 4uciioBoi mocienona-
TenbHOCTU. CXOIAIIMecs] U PacXOASIIUECcs YUCIIOBBIE IOCIEN0Ba-
TEIbHOCTH.

14.TIpenen gynkiuu B Touke. OJHOCTOPOHHHE MpeIebl (PYHKIUIA.
[Tpenen ¢pyHkuu B OeCKOHEYHOCTH. beckoHeuHO Manbie U GecKo-
HeuHOo Oosbine ¢yHKIUMU B Touke. CBOMcTBa OECKOHEYHO MaJjbIX
¢byuknuii. CpoiictBa npenenos Qynkumii. [IpusHaku cymiectBoBa-
HUS TpesesioB (0 mpesenie MPOMEXYTOYHOUW (PYHKIMM, O Ipejele
MOHOTOHHOM (pyHKIMHK). HeonpeneneHHOCTH U METO/BI UX PaCKpPhI-
TUS. 3aMedaTellbHble Ipeneabl U CleACTBUS U3 Hux. CpaBHeHuHE
0ECKOHEYHO MaJbIX.

15. HempepbIBHOCTh ()yHKIIMN B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3pbiBa QyHKIMH U UX KJIacCUPHUKALUSA. AITOPUTM HC-
ciefoBaHUs (DYHKIIMM Ha HENpPepBIBHOCTH. JIeWCTBUS Haja HeTpe-
PBIBHBIMU (pyHKIUAMH. HenpepplBHOCTh 3JI€MEHTapHBIX (PYHKIUI.
CpoiicTBa (DyHKIMI, HENpPEephIBHBIX HAa OTpe3Ke (CyILIeCTBOBaHHE
HaVMEHBIIEr0 M HauOOJbIIEro 3HaYeHUH, OrPaHUYEHHOCTD, CYIIle-
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

CTBOBAaHME IIPOMEKYTOUHBIX 3HAUECHUI).

2 cemecTp
1. Onpenenenue npousBoaHoi. [IponsBoaHas oT anredpanveckoit
CYMMBI, Pa3HOCTH, NMPOU3BEIEHUS U 4YacTHoro ¢yHkuui. [Ipouns-
BOJIHBIC CIIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO U MMapaMETPUUYECKH.
2. JIuddepenmman ¢ynkiuu. CpoiicTBa neporo nuddepenmnuana.
['eomeTpruyecKuii 1 MEXaHUYECKUI CMBICI MMPOU3BOTHON U qudde-
peHuuana 1-ro nopsjka, ux NPpUMEHEHHE B PEIIEHUM MPUKIATHBIX
3azad.
3. IIpou3BoaHble BHICIIMX MOPSAKOB (DYHKIMM, 3aJaHHBIX SIBHO,
HESBHO, IMapaMeTpudecKu. MeXaHUuueCKHil CMBICI MPOU3BOIHOMN 2-
ro HOopsI/IKa.
4. Nuddepennmansl 2-ro0 ¥ BBICHIMX TOPSIKOB. HewHBapuaHT-
HOCTh (hopMbI AU HEepeHIINATIOB BBICIIUX MTOPSIKOB.
5. Teopembl ®epma, Posd, Jlarpanxa, Komm. [IpaBuio Jlonurans
JUISL PACKPBITUSI HEONPEAEICHHOCTEH.
6. YcinoBust MOHOTOHHOCTH (DYHKIHMNA. DKCTPEMyMBbI ()YHKIUH, HE-
o0xoaumoe yciaoBue. JloctaTouHble YCIOBHSL.
7. OtpICKaHNE HAMMEHBIIETO ¥ HAaHOOJBIIET0 3HAYeHUH ()YHKIINH,
muddepeHIpyeMoi Ha OTpe3Ke.
8. HccnemoBanme BbIMyKJIOCTH (yHKIuH. To4yku meperuoda.
AcUMNTOTHI PYHKIMH.
9. IlepBooOpasznas. Heompenenenuerii wmaTerpan. CpoiicTBa He-
ofpeielleHHOro uHTerpaia. Tabnuia UHTerpanos.
10. Meronbl WHTETPUPOBAHUS (HEMOCPEICTBEHHOE WHTETPHPOBA-
HUE, UHTETPUPOBAHUE 10 YaCTSAM M 3aMEHOW NEPEMEHHBIX ).
11. UnTerpupoBanue paiOHaIbHbIX (YHKIUI.
12. nterpupoBaHue HUppalMOHATIbHBIX (YHKIUN (CTENEHHbIE |
TPUTOHOMETPUUECKHE MTOICTAHOBKH).
13. HTerpupoBaHrie TPUTOHOMETPUYECKMX (YHKUUH. YHUBEp-
caJlbHasi TPUTOHOMETpHUYECKasi MOJCTaHOBKA. BripaxkeHusl, HEUHTe-
TPUPYEMBIE B KBAJpaTypax.
14.3anaun, npUBOIAIINE K TOHSATHIO OMPEACIEHHOTO WHTErpaja.
WHurerpanbHas cymma, onpeneneHsbiil narerpai. @opmyna Heroro-
Ha-JleiiOnmma. CBOMCTBA OMpPEACIICHHOTO0 HHTETpayia, Teopema Cy-
niectBoBaHus. «TeopeMa o cpeiHeEM».
15. UnTerpupoBanue mo yacTsM, 3aME€Ha IMEPEeMEHHON B oIpeje-
JIEHHOM UHTETpale.
16. OnpeesicHHBIA MHTErpajl OT HEYETHOW W YeTHOW (PYHKIIMH TIO
CUMMETPUYHOMY NMpPOMEXYTKY. HecoOcTBeHHBIE MHTErpaibl ¢ Oec-
KOHEYHBIMH MpeJieslaMy U OT HEOTPAHUYEHHBIX (PYHKIIMH.
17. Beruncnenue riomane miockux ¢uryp. Beruncnenue AauHbBI
JTyTH.
18. ®yHKIMM OBYX NEHCTBUTENBHBIX NEPEMEHHBIX, CIOCOOBI UX 3a-
nanug. O6nacte onpeneneHus. JINHUM ypoBHS (YHKLUUHU JBYX Iie-
PEMEHHBIX.
19.TlonsTre nipenena U HEMPEPHIBHOCTH (DYHKIIMU JIBYX MEPEMEH-
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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 CPOPMHUPOBAHHOCTh KOMIIETEH- TEHIMU
I[UI B MPOIECCEe OCBOCHUS JUCIUILTUHBI
HbIX. YacTHbIE MPOU3BOJIHBIC TEPBOTO MOPsAKA, MX TeOMeTpude-

CKHI CMBICII.

20. [Tonuerit muddepeHnman, ero CBs3b C YaCTHBIMU MPOU3BOIHBI-

Mu. [TpuOnmkeHHble BEIYUCICHUS C TIOMOIIBIO OJTHOTO AuddepeH-

ana.

21. TlpousBoanbie U auddepeHIaibl BRICIIUX MOPSAKOB. Teopema

0 CMEUIAHHBIX MPOU3BOAHBIX. Jn(depeHnupoBanue CIOXHBIX U

HESBHBIX ()YHKIIHA.

22.KacarenpHas TNIOCKOCTh U HOPMaJTh K ITOBEPXHOCTH.

23. OkcTpeMyMbl QYHKIMHU JBYX NepeMeHHbIX. Heobxoaumoe ycio-

BUE 3KcTpeMyMma. JlocTaTouHoe ycaoBre IKCTpeMyMa.

24. OTpICKaHUE HAaWMEHBIINX M HaWOONBIIMX 3HAYECHUU (PYHKIUU

JIBYX TTEPEMEHHBIX.

25.3aiauu, NPUBOJAIIME K MOHATHIO JIBOMHOrO MHTerpaia. [[Boii-

HOW WHTErpaj, ero ompeaesneHue. Teopema CylecTBOBaHUS JBOM-

Horo unrerpaia. CBoiicTBa, TeopemMa 0 CpeJHeM 3HAUCHUU.

26. Beraucnienue aABOWHOTO MHTerpayia. llepexoq K MOJSIPHBIM KO-

OpIMHATaM.

27. [TpunoxeHus ABOWHOTO MHTETpaa.

28.3amauu, NPUBOAAIIUE K TMOHATHUIO TPOWHOrO MHTEerpana. Tpoii-

HOM MHTETpa, ero ONpeelIeHne, CBOWCTBa. Teopema CylecTBoBa-

HUS TPOMHOTO UHTETpaa.

29. [TpusnoxeHus: TPOMHOTO WHTETpaa.

30.3amaua o BbIUMCIEHUM pabOTHI mepeMeHHoW cuibl. Onpexene-

HUE KPUBOJIMHEWHOTO HHTETPaIa M0 KOOPAUHATAM.

31. CpoiicTBa, BbIUMCIIEHHE KpuBoJuHeWHoro uHTerpana Il pona.

®opmyna ['puna.

32.YciioBUsl HE3aBUCUMOCTU KPUBOJMHEWHOTO MHTErpaja Mo MyTH

uHTerpupoBanus. Haxoxnenne QyHKIMHM IBYX NMEPEMEHHBIX IO €€

nojgHoMy auddepeHumaty.

33. TlpuioxeHns: KPHBOJIMHEHHOTO HHTETPaJia BTOPOTO POJIa.

3aounas popma oOyueHust

O1neHOYHBIE CpesICTBA

Tunosble KOHTPOJIbHBIE 3a/laHus U (WJIK) MHBIEe MaTepHaibl, HeoO- | Kox m HauMeHOBaHuE

Ne | xonumeble U1 OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITAa | HHAMKATOpPA KOMIIE-
NEeSITETbHOCTH, XapaKTEPU3YIOMNX CPOPMHPOBAHHOCTh KOMITETEH- TEHIHH
1 B IpoIiecce OCBOCHUS AUCIUTIMHBI

1. 2 cemecTp WA-1omnk-1

1. Marpuusl, aeiictBus ¢ Humu. Onpexaenutenu 2-ro u 3-ro mo-
PSZIKOB U UX CBOWCTBAa. MMHOpHI M anredpanveckue JOMOITHEHHUS.
PasznoxeHue ompenenuTens IO 3JIEMEHTaM Kakoro-iudo psnaa.
Onpenenurenu N-ro NopsaKa.

2. CucreMbl ABYX W TpeX JIMHEWHBIX YpaBHEHHH, MX PpEIICHUE.
MarpuyHas 3anMch CUCTEMBI JUHEHHBIX ypaBHeHUU. Merox ['ayc-
ca. [IpaBuio Kpamepa.

3. Bekrtopsl. JIuHelHbIe omepanuyd Haj BEKTOpamMu. Teopembl O

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAaYYHBIX JUCHUIIJINH

JUISL pellIeHUs CTaH-

JApTHBIX 3a]1a4 B COOT-

BCTCTBUU C HAIIpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOU JIEITEIbHO-
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JeATENIbHOCTH, XapaKTepU3YIOUUX C(HOPMUPOBAHHOCTH KOMIIETECH- TEHLINH
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI
IIPOCKLMU BEKTOpa Ha OChb. lIOHATHE NMHEMHOrO IPOCTPAHCTBA. CTH

JIunelino He3aBucHUMBbIE BeKTOpbl. basuc. Pasnoxenue Bekropa mo
6asucy. Koopaunats! BekTopa. Hanpasistoniye KOCUHYCBI U JUTMHA
BEKTOpa. JIMHEeHHbIe onepanyuy HajJ BEKTOPAMH B KOOPIMHATHOU
dopme.

4. CkanspHoe NpOU3BEJICHHE BEKTOPOB, €T0 CBOMCTBA, BHIPAXKEHUE
B KOOpAMHATHOH (opme. [mHa BeKTOpa U yroil MeXAy ABYMS BEK-
TOpaMU. Y CIIOBUE OPTOTOHAJIILHOCTH JIBYX BEKTOpOB. [Ipumenenue
CKaJIIPHOT'O IIPOM3BE/ICHUS B PELLICHUH NPUKIIAIHbIX 3a/1a4.

5. BekropHoe npousBeeHNE BEKTOPOB, €T0 CBOMCTBA, BHIPAXKEHUE
B KoopauHaTHOH (opme. HexoTopele NpHIIOKEHHUS BEKTOPHOTO
IIPOU3BEICHUS.

6. CMmemaHHOE MPOM3BEJCHNUE TPEX BEKTOPOB, €TO CBOWCTBA, BBHI-
pakeHre B KoopAuHaTHOM (opme. [IpuMeHeHne cMeranHoro npo-
U3BEJICHUS B PELLIEHUU NPUKIIAJHbIX 3a/1a4.

7. IlonsTne 00 ypaBHEHHHM JIMHUU Ha MI0CKOCTU. POpMBI ypaBHe-
HUS TIPSAMON Ha IUIOCKOCTH. YTOJI MEXAY NPSAMBIMH. Y CJIOBUS Ma-
PAJIIIEJIBHOCTH U NIEPIIEHANKYJIIPHOCTHU MPSMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3a/Jayy, pellaeMble METOJ0M KOOpPAMHAT (paccCTOsHUE
MEXy ABYMS TOUYKaMH, J€JICHHUE OTPe3Ka B JaHHOM OTHOIIECHUN).
8. KpuBble BTOpOro MOpSIKa: OKPYXHOCTH, DJUIUIIC, THUIEpOOIa,
napabosia, uX TeOMEeTpUYECKUE CBOICTBA U YpaBHEHHUS.

9. VpaBHEHHS TUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IUIOCKO-
CTSAMH. Y CIIOBUS NApPAJUIEIBHOCTH U MEPIEHAUKYIISIPHOCTH TUIOCKO-
cTell. PaccTosiHue OT TOYKHU 710 IITIOCKOCTH.

10. YpaBHeHus: npsMoil B IMpPOCTpPaHCTBE. YTOJ MEXIY MPSIMbBIMH.
B3aumHoe pacronoxeHue NpsiMbIX B MPOCTPAHCTBE. YTOJI MEXIY
IPSIMOY U TUIOCKOCTBIO.

11. VYpaBHeHHEe MOBEPXHOCTH B MpocTpaHcTBe. llunmmHapuueckue
nosepxHoctu. Coepa. Dmnuncoua. ['nnepbononsst. [TapaGononsl.
['eomeTpuyeckure CBOMCTBA 3THX MOBEPXHOCTEH, UCCIEIOBAHUE UX
(bopMBI METOJIOM CEUEHUH.

12. M HOXecTBO BelIecTBeHHBIX uyucell. Dynkmnus. OOmacte ee
onpenenenusi. Crioco6s! 3ananus. Kinaccuduxanusa gpynkuuii. Ilo-
JspHas cucreMa kKoopauHar. KpuBble B MOJISIPHBIX KOOpAMHATAX.
MouoTtonHble QyHKIMH. CI0XKHBIE U B3aUMHO-00paTHbIE (PYHKIINH.
13.Yucnosas mocie0BaTeaIbHOCTh. [Ipenenn 9ucioBoi mocieaoBa-
TenbHOCTU. CXOAsImuecs U pacxoAdluecss YUCIOBBIE IOCIEN0BA-
TEIbHOCTH.

14.TIpenen gynkiuu B Touke. OJHOCTOPOHHHE MpeIebl (PYHKIUIA.
[Ipenen ¢pynkuuu B 6eckoHeUHOCTH. beckoHeuHo manble U OecKo-
HeuHo Oonbiive (GyHKIMU B Touke. CBOIMCTBa OECKOHEUHO MaJIbIX
¢byuknuii. CpoiictBa npeaenos ¢yHkuui. [IpuzHaku cymiecTBoBa-
HUS TIpesiesioB (0 Mpesesie MPOMEeXYTOYHOH (PYHKLUHU, O Mpeerne
MOHOTOHHOW (yHKIMK). HeomnpeaenreHHOCTH U METOIbl MX pac-
KpBITHA. 3aMeuaTelIbHbIE NPEAEIIbl U caeAcTBUA U3 HUX. CpaBHEHME
0ECKOHEUHO MaJIbIX.
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

15. HeripepbIBHOCTH (yHKIMK B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3pbiBa (YHKIMU U UX KiIaccuuKkanus. AJIropuT™ Hc-
ciefoBaHUs (PYHKLIMU HAa HENpephIBHOCTH. JleiicTBUA Hax Hempe-
pBIBHBIMU (yHKIMAMU. HenpepbsIBHOCTE 351IeMEHTAapHbBIX (DYHKIMH.
CpoiicTBa (yHKUMH, HENPEPHIBHBIX Ha OTpe3Ke (CYIIEeCTBOBAHUE
HaMMEHBIIEr0 U HauOOJIbIEro 3HaYE€HUH, OrpaHUnYEeHHOCTh, CYIIEe-
CTBOBaHHUE NMPOMEKYTOUHBIX 3HAUCHUH).

16. Onpenenenne npousBoaHou. [IponsBoaHas oT anredpandecKon
CYMMBbI, Pa3HOCTH, MPOMU3BEJAEHUS W 4yacTHoro (yHkuuii. [Ipowus-
BOJIHBIE CJIOKHBIX (DYHKIMH, 3aJaHHBIX HESIBHO U MTAPAMETPUUYECKH.
17. Iuddepentman pynkmum. CBoiicTBa nmepBoro nuddepeHnuana.
['eomeTpuuecknii 1 MEXaHUYECKUN CMBICT IPOU3BOIHON U Audde-
peHnmana 1-ro mopsaka, UX MPUMEHEHHE B PEIICHUH MPUKIATHBIX
3ajay.

18.TIpon3BoHbIE BHICIIMX TOPSIKOB (PYHKIUH, 33TaHHBIX SBHO,
HESIBHO, MapaMeTpuyecku. MexaHMYecK1il CMBICI IPOU3BOAHOM 2-
r'o TOpSIZIKA.

19. luddepennmansl 2-ro ¥ BBICHIMX MOPSAKOB. HemHBapmaHT-
HOCTBH OpMBI U (HEPEHITNATOB BHICITUX TOPSAKOB.

20. Teopembr @epma, Poms, Jlarpanxka, Komm. [IpaBuiio Jlonura-
JISL JUIsL PACKPBITUSL HEOIIPEIETIEHHOCTEM.

21. YcnoBus MOHOTOHHOCTH (DYHKIMH. DKCTpeMyMbl (QyHKIUH, He-
oOxomumoe  ycnoBue. JloctatouHele  ycnoBusa.  OTbICKaHHE
HAaUMEHBIIIETO W HauOoJbIIero 3HayeHnit GyHkiuu, nuddepenu-
pyeMoi Ha OTpe3Ke.

22.UccnenoBanue BbIIYKJIOCTH (yHKIMH. Touku meperuoa.
ACUMITOTHI PYHKIIMHU.

23.1lepBoobOpasnas. Heonpenenenusiii unHterpan. CBoiicTBa He-
OTIpeNieIeHHOro WHTerpaia. Tabnuia HHTerpaios.

24.Metonibl MHTErpUPOBaHUS (HEMOCPEACTBEHHOE WHTETPUPOBa-
HUE, MHTETPUPOBAHHE 10 YaCTSAM M 3aMEHOW NEPEMEHHBIX ).
25.HTerpupoBaHue panuoHaIbHBIX (yHKIMHA. WHTerpupoBaHue
UppaMOHATBHBIX (DYHKIMI (CTETIEHHBIE M TPUTOHOMETPHUECKUE
MOJICTAHOBKH).

26.HTErpUpOBaHHEe TPUTOHOMETPHYECKUX (QYHKIMH. YHUBEp-
cajlbHasi TPUTOHOMETpHUYECKas IOJICTaHOBKA. BeIpakeHus, HEeMHTe-
TpUpyeMBIE B KBaIpaTypax.

27.3anauu, TMPUBOJAIIME K IOHSATHIO ONPEIEICHHOr0 HMHTErpasa.
WHTerpanpHas cyMMa, omnpeaesieHHbl uHTerpain. @opmyna Hero-
ToHa-JleitOHna. CBoOIiCTBa OIpeNeNeHHOrO MHTErpaia, Teopema
cymecTtBoBaHus. «Teopema o cpeHEMY.

28.HTerpupoBaHue MO 4acTsM, 3aMEHa MEPEeMEHHOW B oIpeje-
JICHHOM HMHTETpale.

29. HecoOcTBeHHBIE MHTErpalibl ¢ OECKOHEUHBIMU MpEJeNaMu U OT
HEOIpPaHMUYEHHBIX (DYHKIIHMH.

30. Beruucnenue 1uiomanen miockux Quryp. Beruncnenue AauMHbBI

JTyTH.
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | XomuMBle IUIS OLGHKH 3HAHMiA, yMEHHil, HABBIKOB M (MJIM) ONBITA | HMHIMKATOPA KOMIIE-
NEATENbHOCTH, XapaKTepU3yIOMHUX cHOPMUPOBAHHOCTh KOMIIETEH- TEHIUH
Ui B IPOIIECCE OCBOCHHS AUCIUILIMHBI

2. 3 cemectp N-Llonk

1. ®yHkuuu ABYX EHCTBUTENBHBIX EPEMEHHBIX, CIIOCOOBI UX 3a-
nanus. Obnacts onpenencHus. JInHuu ypoBHS (DYHKIIMU IBYX Iie-
PEMEHHBIX.

2. TlonsTue mpenena U HEMPEPHIBHOCTH (DYHKIMH JIBYX IMEpPEMEH-
HbIX. YacTHble NMPOU3BOJHBIE MEPBOIO MOPAIKA, UX I€OMETpUye-
CKHM CMBICIL.

3. Tlonusii auddepenunan, ero cBA3b ¢ YaCTHBIMH IPOU3BOJHBI-
mu. [IpuOnmkeHHbIe BBIYMCICHUS C MOMOIIBIO MosHOTO audde-
peHuuana.

4. TlpousBomubie u nuddepeHuansl BRICIINX MOpsaaKoB. Teopema
0 CMEIIAHHBIX MPOU3BOAHBIX. [luddepeHunpoBaHue CIOKHBIX U
HESIBHBIX (DYHKITHIA.

5. KacarenbHas INIOCKOCTh U HOpMaJIb K ITOBEPXHOCTH.

6. DkcTpemyMbl (YHKOHH JBYX TepeMeHHbIX. HeoOxomammoe
ycIoBHe 3KCTpeMyMa. [locTaTouHOE yCIIOBHE SIKCTPEMYyMA.

7. OTpICKaHWE HAaUMEHBIINX W HAWOONBIINX 3HAYCHUU (DYHKIUH
JIBYX N€PEMEHHBIX.

8. 3amaum, mpUBOASIIKE K MOHATHIO JBOMHOrO MHTErpana. J[Boii-
HOW MHTErpaj, ero ompeneineHue. Teopema CylecTBOBaHUS JBOM-
HOro uHrerpaia. CBoiicTBa, TeOpemMa 0 CpeJHEM 3HAUECHHUH.

9. Brluncnenue nBoitHoro uHrerpana. Ilepexos K MOJSPHBIM KO-
OpJMHATaM.

10. IIpunoxeHust JBOWHOTO UHTETpaa.

11. 3agauun, npuBOAAIIME K MOHATUIO TPOMHOTO MHTErpaia. Tpoii-
HOW MHTErpal, ero onpejaeieHue, cBoiictra. Teopema cyiiecTBoBa-
HUs TPOMHOTO MHTETpaa.

12. TlpunosxeHust TPOHHOIO HHTErpaa.

13. 3agava o BeIUMCICHHH PabOTHI MMepeMeHHON cvitbl. Ompenerne-
HHUE KPUBOJMHEWHOT0 HHTErpaia Mo KOOpAUHATAM.

14. CgoiicTBa, BhIUKCIEHUE KpUBOJMHEHHOTO MHTerpana |l pona.
®opmyna ['puna.

15. YcrnoBus HE3aBUCHMOCTH KPUBOJIMHEWHOTO MHTETpajia Mo MyTH
uHTerpupoBanus. HaxoxxaeHne GyHKIUU BYX MEPEMEHHBIX 110 €€
nostHoMY nuddepeHiuany.

16. IIpunoxxeHust KPUBOJIMHEWHOTO HHTETpajia BTOPOro poja.

17. YucnoBbie psiabl, CXOAUMOCTh U pacXoauMocTh. HeoOxoaumele
yCIOBUS CXOIUMOCTH. ["apMoHndeckuii psj. ['eomerpudeckas npo-
rpeccusd. CBOMCTBA CXOISIINXCS PAIOB.

18. Psanpl ¢ monoXUTEIbHBIMU WieHaMU. [Ipu3HaKu cpaBHEHUS psi-
noB. Ilpusnak Jlamambepa. Murerpanbubiii npusHak Komm. Psp
Hupuxie.

19. 3nakouepenyrommuecs psnael. [Ipusnak JleitOHMIa. AOCOMIOT-
Hasl, CJIOBHAs CXOJIUMOCTb.

20. Crenennsie psaasl. Teopema AGens. HTepBan u paamyc cxo-
JUMOCTH CTENEeHHOro psiaa. CBOHCTBAa CyMMBI CTEIIEHHOTO psija:
HENPEPbIBHOCTh, NOWIEHHOE AU((EepeHIUPOBaHHE U HHTETPUPO-

Hcnonb3yeT oOCHOBHBIC
3aKOHBI €CTECTBEHHO-
HayYHBIX TUCIHMILINH

JUISL pEILICHUs CTaH-

JApTHBIX 33J1a4 B COOT-

BCTCTBUH C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

BaHUE.

21. Pappr Teitmopa m MaknopeHna. PasnmokeHue 3iaeMEHTapHBIX
¢ynkuuii B psg Teitnopa u B psx MakiiopeHa.

22. IlpunokeHue CTENEHHBIX PAIOB K MPUOIMKEHHBIM BbIUHCIIE-
HUSAM: perieHne TudepeHInanbHbpIX ypaBHEHUH, BEIUNCICHUE UH-
TerpasioB.

23. 3amaun, NPUBOAAIIME K MOHATHIO TuddepeHaIbHbIX ypaB-
Henuii ([IY). Ilopsimok /1Y, pemenue Y.

24. 1Y nepBoro nopsiaka. HaganbHbIe ycioBus, o0IIee penicHue,
yactHoe pemeHue. 3amaya Kommu. Teopema cyiiecTBOBaHUS U
eAMHCTBCHHOCTH penteHus 3agaun Komm. ['eomerprudeckas wHTEp-
nperauus Y nepBoro nopska.

25. 1Y miepBoro mopsijika ¢ pa3aeistonuMUCs TIepEeMEHHBIMH.

26. OnHopoaubie JIY mepBoro mopsjaka.

27. Jluneiinbie 1Y nepBoro nopsjaka. Ypasaenue . bepryim.

28. 1Y Btoporo mnopsiaka. HauanpHbie ycioBus, o0lee pelieHue,
yacTHoe peuienue. 3ajgada Komu.

29. 1Y BbICHIUX MOPSAKOB, JOMYCKAIOIIUE MOHWKEHHE MOPSIKA.
30. Jluneitapie omHOpoaHbBIe /1Y BTOpOTO Mopsinka. JlnneitHo He3a-
BHUCUMBIE U 3aBUCHMBbIE pemieHus. Onpeaenutens BpoHckoro, ero
CBOMCTBA.

31. Teopema o crpyktype obmero pemenus JIOJY. Oteickanue
obuiero pemenus JIOAY ¢ nocTostHHBIMU KO3QPUITUEHTaAMH.

32. JIHAY Broporo mopsjaka ¢ HOCTOSHHBIMU KO3(pQPHUIIMEHTaAMHU.
Teopema o cTpykType o01ero pemeHus. Meroa Bapuaiu npous-
BOJIBHBIX MTOCTOSIHHBIX.

33. Orteickanne yacTHoro pemrenus JIHIY co cnenwansHbIM BU-
JIOM IIpaBoi yacTh. Teopema 0 HATOKEHUU PELICHUN.

3 cemecTp
1. Knaccuduxamust coObiTvidi. [IpocTpaHCTBO 3JIeMEHTapHBIX CO-
ObiTui. AnreOpa coOwiTuil. [lonsitue ciaydaitHoro coobiTus. OTHO-
CUTEJIBHBIE YaCTOTHI. 3aKOH YCTONYMBOCTH OTHOCUTENIBHBIX YaCTOT.
CBs13b MEX1y BEPOATHOCTBIO U OTHOCUTEIBHON YaCTOTOM.
2. TlonsTue BeposTHOCTU cOOBITHS. Kitaccuueckoe U reomerpuye-
CKoe ompeneneHue BeposaTHocTH. KomOuHaTopuka.
3. HenocpeznctBenHoe BeIUUCIeHHE BeposTHOCTH. [loHATHE 00 ak-
CHOMAaTUYECKOM IIOCTPOEHUN TEOPHUH BEPOSTHOCTEM.
4. Metonbl BBIUMCIEHUS BeposATHocTeil. TeopemMa O MOBTOpeHUH
onbIToB (cxema bepnysmin). HauBeposiTHelias yactora npu moBTO-
PEHUU OIBITOB.
5. CrnyuaiiHble BEJIMUMHBI U 3aKOHBI UX paclpeieeHusl.
6. JluckpeTHble ciyuaiiHble BeTMUMHBL. Psij pactipenenenus.
7. HenpepbiBHBIE citydaiiHble BenuuuHbl. DyHKIMS pacmpenene-
HUS, IUIOTHOCTh PAcHpeesIeHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POSITHOCTD MOMAJAaHus CITy4ailHON BEJTMYMHBI HA TAaHHBIN UHTEPBAL.
8. UucnoBble XapaKTEpPUCTHKH CIIy4aifHBIX BeIWYHH. MaTemaTuye-
CKO€ OKHJAHHE M €ro CBSI3b CO CPEAHUM apu(METHUECKUM (3aKOH

W-1lonks
VYuyacTByeT B DKCIIEPHU-
MCHTAJIBHBIX UCCJICIO-
BaHUSX MO UCIBITAHUIO
CEeIbCKOXO03SMCTBEHHOM

TEXHUKH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

Oosbiux yucen). Jucnepcus u cpeiHee KBaApaTHUYECKOE OTKIIOHE-
HUE CIIy4allHOW BEJIMYMHBI.

9. Pacnpenenenue Ilyaccona. bunomuansHOe pactpeneneHue.

10. HopmanbHOe pacnipenieneHnue, ero cBoicTBa, ycioBHsl, IpU KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJILHOTO
3akoHa. @yHkuus Jlannaca. BeruuciieHne BEpOATHOCTH IONAJaHUs
CIIy4yallHOM BEJIMYMHBI HA 3aJaHHBIM MHTEPBaJl B CIIy4ac HOPMAaJlb-
HOT'O pacIpeiesICHuUs.

11. IlonsTue o pa3nuyHbIX opMax 3akoHa OosbLIMX yucen. Teo-
pembl bepuymu u YeGwimeBa. LlenTpanbHas npenenbHas Teopema
JIanynosa.

12. T'enepanbHas COBOKYIMHOCTb M BbIOOpKa. BapuanuoHHslil psj.
['ucrorpamma, sMnupudeckas QyHKIUS pacnperesieHus, BHIOOpOU-
HOE CpEJIHEE U TUCIIEPCHS.

13. TodeyHble OIEHKH HEM3BECTHBIX MAPaMETPOB pPaCIpeeTICHHS
10 BBIOOpPKE M MX XapaKTEPUCTHUKU: HECMELECHHOCTb, 3(deKTus-
HOCTb, COCTOSITEJIbHOCTb.

14. UnrepBanbpHble oLeHKU. VIHTepBanbHOE OILICHUBAHUE MapaMeT-
POB HOPMAJIBHOI'O PaCIpeNeICHUs.

15. IloHsATHE O CTAaTMCTUYECKOM rumoTese U obIuas cxema, OCHOB-
Hble MeToJibl €€ mpoBepku. Ommodku 1-ro u 2-ro poga. Pemaromas
nporenypa. MourHocts Kputepus. JloBepurenbHele obnaactu. Kpu-
TE€PUH NPOBEPKU THIIOTE3.

16. Cuctema nByx ciyuaiiHbIX Belu4MH. DYHKIIMOHAIBHAS, CTATU-
CTHYECKAsl U KOPPEISIIMOHHAS 3aBUCUMOCTH MEXAY BEIMUNHAMHU.
17. DnemeHTHl KOppEISLMOHHOTO aHanu3a. JIHeiHsI perpeccu-
OHHBIN aHAIIN3.

18. OcHoBHble cBOlicTBa perpeccul. OLEHKH MapaMeTpoB perpec-
CHOHHOM MOJIENU M0 METOAY HaMMEHBIIMX KBaJApaToOB U CBOICTBa
JTUX OLEHOK. Y PaBHEHHUs IMHEUHON PErPECCUM.

19. TecHora cBs3M U €€ oleHKa 1Mo K03()PHUIIMEHTY KOPPETAIInY.
20. Ilonarue o HenuHeWHOW perpeccuu. KoppensunoHHoe oTHO-
menue. OnpeleneHue NapaMeTpoB HEIMHEHHBIX YpaBHEHUH pe-
IPECCUU METOJOM HaMMEHBIINX KBAIPATOB.

IlIkana u KpUTCpUH OLUCHHUBAHUA OTBCTA 06yqa10mer0051 MMpEACTABJICHLI B Ta6J'II/II_IC

IIkana Kpurepun oneHuBanus

Ormenka 5 BCCCTOPOHHEC 3HAHUC IMPOrpaMMHOI0 Marcpuajia MATCMATHUKHU, IIpa-

(oTnMyHO)

BUJIPHOE MPUMCHEHUE MaTEMATUYCCKUX 3HAHUH B PEIICHUH PUKIIATHBIX
3aad.

Ornenka 4
(xopor1o)

3HAaHUC IPOTpaMMHOI'0 MaT€puajia; HAJININEC HESHAYUTCIIbHBIX OIOOK B
PEIICHUH 3a1a4, HEJOCTATOYHOEC PACKPBITUE COACPKAHUA BOIIPOCOB.

Ouenka 3
(YZOBIETBOPUTEIBHO)

3HAaHUE OCHOBHBIX MATEMAaTHYECKHUX TOHSTHH, METOJOB M aJTOPUTMOB,
JIOTTYCKaeT OMIMOKH NMPU UX TPUMEHEHUHU.

Ouenka 2
(HEYTOBJIETBOPUTEITHLHO)

HCET 3HAHUA OCHOBHOI'O IIpOIrpaMMHOI'0 Martcpuajia, HNPpUHOUIIHAIbHBIC
OIIIMOKH IIpU OTBCTC HA BOIIPOCHI U B PCUICHWUU 3a1a4.
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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




