MHHHCTEPCTBO CEJILCKOTO XO35IHCTBA POCCHIICKON ®EJEPAIIHH
PeacpanbHOE IOCYAAPCTBEHHOC GlomkeTHOE 00paloBATCILHOE YIPEAKICHHE
phicinero 00pasoBaiHi

HO-YPAJIBCKHHA rOCYIAPCTBEHHBIH ATPAPHBIT YHUBEPCHTET»

«GOK
HHCTHUTYT ATPOMHKEHEPHH

UIMHBE»

Kadeapa «MareMaTHICCKHE H CCTeCTBEHHOHAYUHbIE JIMCIIHT

Pabouan nporpavMa JHCLATIHHEEL
51.0.09 MATEMATHKA

HanpasieHHe MoAroTOBKM 35.03.06 ArponnaeHepns

[Tpoduns Texumaeckuii CepBRe B ATPOUDOMBLIITLIEHHOM KOMILIEKCE

YpoBeHs BICIIEro 00pasoBaiis — fakasaspuar
Keainpuxaius — 6axkaiasp

dopma 00ydeHns - oHAasN

YengOHHCK
2020



PaGouas nporpamMma AHCUHIUIHEEL « MaTeMaTHKA) COCTABICHA B COOTBETCTRHM C Tpebona-
pamMi DelepanbHOr0 TOCYJAaPCTBEHHONO 00pasoBaTEIRHOTO CTAHAAPTA BEICLICTO obpazoBanns
(@I'OC BO), yTBepARACHHONO NpHKasoM MUHHCTEPCTBa 00paloBatus 1 HayKH Poccwmiickoit Deae-
pauun 23.08.2017 r. Ne 813. Pabouas nporpamMma npe/Hanatena s NOAroToBK: Gaxanaspa 1no
nanpastennio 35.03.06 Arpommkenepus, upopuis ~ Texnngecknil cepsuc B Arponpomsim-
JEHHOM KOMILIeKCe,

Hacrosmas paGoyas nporpaMMa AHCUMILIHEL COCTABICHA B PAMKaX ocHOBHOH npodeccno-
namnroll oOpazosareabHoil nporpammbl (ONOIT) 1 yunTHIBaeT 0COGEHHOCTH oOyuenus 1IpH HH-
KTIOZHBHOM 00PaI0OBAHHH JIHIL C OPAHHYCHHBIMH BOSMOKHOCTAMMK 310POBLA (OB3).

CocTABHTEb — KAHAMAAT eATOrHYeCKHX HayK, AoncHt kadeaps Axymt O.E.

Pafouas nporpaMma AHCUHILIHHE 006CYAICHA HA 3aCCAAHHH Kadeapu «MareMaTHYeCKHEe H
eCTeCTBCHHOHAYYHbBIC JHCIHIUIHHEL»

«17» anpean 2020 r. (nporoxon Ne 8).

3an. kadeapoit «MaremMaTHYECKHE H eCTe-
CTBCHHOHAYYHBIE THCIHILIMHED,

JIOKTOP TCXHWYECKHX HaYK, npodeccop E.M. bacapbiruua

PaGouas MPOrpaMMa JMCUHILIHNEGL 0100PEHa METOMHECKOH KOMHCCHCH thakyisTeTa TeXHH-
4ECKOTO CepBHCa B arponPOMBITITIEHHOM KOMILIEKCe

«21» anpens 2020 r. (mporoxon Ne 8).
[Mpencesaresis METOAHYECKOH KOMHUCCHH
faxynbTeTa TEXHHUECKOIO CEPBHCA B ar-

PONPOMBITIVIEHHOM KOMIIIEKCe, KaHIHAaT
TEXHHUCCKHX HAYK, AOUCHT C.10. lHonosa

e’j/ ef &éf E.JL. Jlebenena
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

BakanaBp no HamnpasieHuto moarotoBku 35.03.06 ArponHkeHepus TOJKEH ObITh MOJITOTOB-
JIEH K peIleHHI0 3a/1a4 Npo(hecCHOHAIBHON IesATEIbHOCTH CIEIYIOIUX TUIIOB: IPOU3BOICTBEHHO-
TEXHOJIOTUYECKUH, IIPOCKTHBIN.

Hesb AucHMNIMHBI — cHOPMUPOBATH y 00YJAIOIUXCS cUCTEMY (DyHIAaMEHTaIbHBIX 3HAHUH,
HEOOXOJMMBIX ISl MOCIIEAYIOIISH MOATOTOBKM OakanaBpa, CIOCOOHOTO MPUMEHSATh MaTeMaThuye-
CKHE METOJbl B PEIICHUH MPAKTHUYECKHX 3a/1a4 CEIbCKOXO3AHCTBEHHOTO MPOU3BOJCTBA, a TAKKE
CIIOCOOCTBYIOIINX JajbHEHIIEMY Pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— U3YYUTHh OCHOBBI MAaTEMATHYECKOI'O armapara HeoOXOAUMOTO ISl PEIICHHS] TEOPETUYECKUX
U IPAaKTUYECKUX 3a7au;

— (dopMHpOBaTh YMEHHUS CAaMOCTOSTENILHO U3y4aTh Y4eOHYIO U Hay4YHYIO JIUTEPATypy MO Ma-
TEMaTHUKE U €€ MPUIIOKECHUSAM;

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMKA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;

— (opmHpoBaTh HAaBBIKM MaTEMaTHUECKOIO HCCIEIO0BAaHUS IMPHUKJIAJHBIX BOIPOCOB, YMEHHUS
HCIOJIb30BaTh MAaT€MaTUYECKHUE METOJIbl U OCHOBBI MAaTEMaTHYECKOTO0 MOJICIMPOBAHUS B
NPUKIIAAHBIX 33a4ax Oyayueil npodeccuoHalbHOM NesTeTbHOCTH.

1.2. KomneTeHIIMU U MHAUKATOPHI HX JOCTHKEHH i

OIIK-1 Crnocoben pemiath TUMOBBIE 337a4d MPOGECCHOHATBHON JesTeIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaT€MAaTHYCCKUX, €CTECTBEHHOHAYYHBIX M OOMICTPOPECCHOHAIBHBIX JHUCIIH-
IUTHH ¢ TPUMEHEHHEM UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

Konx n HaumeHoBa-
HHC HHMkaTopa ®opmupyemsie 3YH
JIOCTIKEHUS KOM-
MEeTEHI[UN
3HAHUS OOyyaromuiics JOMKEeH 3HaTh: OCHOBHBIC TIOHSITHUS U METOIBI
N-lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnone3yer oc- C HaMpaBJIEHHOCTHIO MPO(ECCHOHANBEHOM IeATENHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | yMEHUS OOyyaromuiics TOMKEH YMETh: UCIOIb30BaTh MaTeMaTuye-
HBIX JUCIUTIINH CKHI amnmapar JJIs PeIeHUs CTaHIapTHBIX 3a/1a4 B COOTBET-
JUTSL pEIICHUS CTBUU C HAMPaBJICHHOCTHIO TPO(ECCUOHATILHON NESTEIbHOCTH
CTaH/IapTHBIX 3a- - (61.0.09-V.1)
a4 B COOTBET- HABBIKA OO0yuaromuiics T0HKEeH BJIA/IETh: HABBIKAMH HCITOJIH30BAHUS
CTBHUH C HaIpaB- MaTeMaTHUYECKOT0 afrmapara Jjsl pelieHus CTaHJapTHBIX 33a4
JICHHOCTHIO TIPO- B COOTBETCTBHUU C HAIIPABJIICHHOCTHIO MPOPECCHOHATHHON Jes-
(beccroHanbHOM TEJIBbHOCTH -
EITETLHOCTH (b1.0.09-H.1)




OIIK-5 Criocoben y4acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIIEAOBAaHUH B Tpodeccro-
HaJILHOU JIEITEILHOCTHU

Kox u HaumeHnosa-
HUE UHAUKATOpa

®opmupyemsie 3YH

JOCTHKCHUST KOM-

HEeTEeHIINN

3Hanus | OOydaroluiics JoDKeH 3HaTh: (hyHJaMEeHTAIbHbIE OCHOBBI Ma-

N/I-1onk-5 TEeMaTHKH HEOOXOMMBIE JUTSl y4acTHs B OKCIIEPUMEHTAIBHBIX
VY4acTByeT B 9Kc- MCCIICIOBAHMSIX TI0 HCTIBITAHUIO CETTbCKOXO035ICTBEHHOMN TeX-
NEepUMEHTAIBHBIX HUKH -
HCCJIEIOBAHMSIX 110 (51.0.09-3.2)

UCIIBITAaHUIO Cellb- | yMmeHUs | OOyyarommiics J0KEH YMETh: IPUMEHSITh MaTeMaTHYeCKUH
CKOXO3SIHICTBEHHOU anmapar npy y4acTUHU B 3KCIIEPUMEHTAIBHBIX UCCIICIOBAHUSIX
TEXHHUKH 10 UCTIBITAaHHIO CEITLCKOXO035HCTBEHHOM TEXHHUKH -

(1.0.09-Y.2)
HaBbIKM | OOydYaromMics JOKEH BIAJeTh: HABBIKAMU IIOCTPOCHHUS Ma-

TEMaTUYECKUX MOJIEJIEH HEOOXOIMMBIX ISl y4acTHs B dKCIIe-
PUMEHTAIBHBIX UCCIEAOBAHUIX MO UCIIBITAHUIO CEJIbCKOXO035IH-
CTBEHHOU TEXHUKMU -

(51.0.09-H.2)

I[I/ICI_II/IHJ'II/IHB. «MareMaTuKa» OTHOCHUTCS K 00g3aTeIbHOM YaCTH OCHOBHOM HpO(I)CCCI/IOHaJ'IL—

2. Mecto aucnuniannsl B crpykrype OIIOII

HOI 00pa3oBarenbHON IporpaMMbl OakanaBpHara.

O0beM aucnuIuIMHBI coctaBisieT 12 3adernbix eamnauil (3ET), 432 akameMuyeckux wyaca.

3. O0bém ucUMIIMHBI M BUABI YU4eOHOii padoThl

JucuumnnuHa u3yyaetcs B 1, 2, 3 cemecTpax.

3.1. Pacnpenenenne o0beMa IMCOMIIMHBI IO BUAAM Y4e0HOH padoThI

Buzt y4eOHoi paboTsl KonnuectBo wacos

KonTakTHasi padora (Bcero) 184

B mom yucne:

Jexyuu (J1) 92
Ipaxmuuecxue 3anamus (113) 92
Jlabopamopnvie 3anamus (J13) —
CamocrosiTtesibHas padora odyuarwuuxcsi (CP) 176
KonTpoas 72

Hroro 432




3.2. PacnpenesieHue yueOHOTro BpeMeHH 10 pa3jaejaM U TeMaM

B TOM YHCJIC

KOHTaKTHasi paboTa

[4a]
Ne tempr | HammMeHoBaHMe pa3ziesnoB U TeM E:fgg é
1 3 m | Cp I
<
1 2 3 4 5 6 7 8
Paznen 1. AHanuTryeckasi reOMETpHS C HIIEMEHTAMHU JIMHEHHOHN anreOpsl
1.1. DJIEMEHTHI JIMTHCHHOU anreOpbl 22 4 - 6 12 X
1.2. DJeMeHTBl BEKTOPHOU aJIreOphl 22 6 - 6 10 X
1.3. AHaMTHYECKasi TEOMETPUS 44 10 - 10 24 X
Pa3nen 2. OCHOBBI MAaTEMaTUYECKOIO aHAIN3a
2.1. DyHKIUA 13 2 - 1 10 X
2.2. ITpenen. HempepsIBHOCTH 32 8 - 6 18 X
2.3. KommekcHple uyncna 11 2 - 3 6 X
HuddepennmanbHoe  HCUYHUCIIE-
2.4. HUEe (YHKIMHM OJHOW IepeMeH- 28 10 - 10 8 X
HOI
2.5. Heompenenennsiii HHTErpa 26 8 - 8 10 X
2.6. OrnpeesieHHbI HHTErpall 22 6 - 6 10 X
HuddepeHnmanibHoe  HCUYHUCIIE-
2.7. HUEe (YHKIMH HECKOJIBKHX IIe- 14 4 - 4 6 X
PEMEHHBIX
o8 KpatHble 1 KpUBOJIMHENHBIE WH- 18 4 ) 4 10 X
Terpasl
) UwucnoBbie ¥ (QyHKIIMOHAIBHBIC 99 5 i 5 10 «
psLIBI
Pasznen 3. OObikHOBeHHBIE AU(depeHIInaIbHble YpaBHEHUS
3.1. Juddepenunanbable ypaBHEHUs 20 8 - 6 6 X
392 Cucremsl § ¢ depeHInaIbHbIX 4 i i 5 5 <
ypaBHEHUH
Paznen 4. J/luckpeTrHast MmaTremaTrka
4.1. MhmuosxectBa. OTHOIEHMS. Dle-
5 1 - 2 2 X
MEHTbI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredpa MHO- 4 i i i 4 X
KECTB
4.3. DneMeHTHI TeOpHH rpados 4 - - - 4 X
Paznen 5. Teopust BeposITHOCTEHN C 371€MEHTAMU MaTeMaTHYECKOM CTATUCTUKU
5.1. CrnyuaiiHble COOBITUS 13 3 - 4 6 X
5.2. CrnyuyaliHble BETMYHHBI 16 6 - 4 6 X
53 DJeMeHThl MaTeMaTHUeCKOM 20 4 i 4 12 <
CTaTUCTHKH
KoHTposnb 72 X - X X 72
Hroro 432 92 - 92 176 72




4. CTpyKTYpa M coiep:KaHue IMCIHIIIHHbI
4.1. Copepxanue 1M COUIIIMHBI
Pa3nes 1. AHanuTnyeckasi reoMeTpHs € 3JIeMEeHTAMU JIMHEHHOI ajaredpbl

DJieMeHTbI JIMHEeHHOH ajiredpbl

3HayeHne Kypca MaTeMaTHKH B MPOQECCHOHATIBHOM MOATOTOBKE W MPO(EeCcCHOHANBHOMN nes-
TenpHOCTU. [loHsATHE MaTeMaTM4eCKOro MOJIEIMPOBAHUS, METO/Aa M AIrOpUTMa PEIICHHS 3a/]ad.
DNIEeMEHThl MaTeMaTUYECKOM JIOTUKH; HEOOX0AUMOE U JI0CTaTOYHOE YciaoBusi. CUMBOJIBI MaTeMaTH-
YECKOH JIOTUKH, X UCIIOJIb30BAHUE.

JIuneiiHble TPeoOpa30BaHM U UX MATPHULBL, ACHCTBHUS ¢ HUMU. [loHSATHE OOpAaTHON MAaTpPHUILIBIL.
CucrteMbl IByX M TpeX JIMHEHHBIX ypaBHEHUH. MaTpuyHasi 3alich CUCTEMbI JIMHEHHBIX YpaBHEHUI
u e€ peumrenre. Panr marpuisl. bazuchsiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CHCTEM JIMHEWHBIX ypaBHEeHU. bazucHble pemenus. CucreMa N IMHENHBIX YPaBHEHUI
¢ N HemsBecTHbIMU. Meton ['aycca. Haxoxxaenune oOparHoii MaTpuiibl. OnpeaenuTenu BTOpOro u
TPETHEro MOPSAIKOB, UX CBOMCTBA. MUHOPHI U airedpanyeckue JOMONMHEeHUs. Brruncienue onpene-
JIUTENS pa3ioKEeHUeM 1o cTpoke (cronodiy). @opmynsl Kpamepa.

DJIeMeHTbI BEKTOPHOIi ajIreopbl

BekTtopsl. JIuneiiHble onepaiuu Haja BeKTopaMu. TeopeMbl 0 MpoeKIuu BeKTopa Ha ock. Koop-
IMHATHI BeKTOpa. JINHEIHO He3aBUCHUMBIE CHCTEMBI BEeKTOpoB. basuc. Pa3nokenue BexTopa mo Oa-
3ucy. Hampapnsitoniue KOCUHYCHI U IJIMHA BeKTOpa. [IoHsATHE 0 BEKTOPHBIX AMAarpaMMax B HayKe U
texHuke. CKalsipHOE MPOU3BEACHHE BEKTOPOB U €0 CBOKMCTBA, BRIPAKCHHUE B KOOPAMHATHOH (op-
Me. J[muHa BEeKTOpa U yroi MeXIy IBYMsS BEKTOpaMH B KOOPAMHATHOH ¢dopme. YcioBUEe OpTOro-
HaJbHOCTH JIBYX BEKTOPOB. MEeXaHMUECKUN U TEOMETPUUYECKUN CMBICI CKAJISIPHOTO MPOU3BEIICHUS.
BekTtopHOoe mpousBefieHHE JIBYX BEKTOPOB, €r0 CBOMCTBA, BbIpaXXEHHE B KOOpAWHATHOU (opme.
VYcnoBre KOJUIMHEAPHOCTHU JIBYX BEKTOpOB. [IpocTtelinmne nmpuiiokeHrs BEKTOPHOTO MTPOU3BEICHNUS.
CMmemianHoe mpou3sBelieHHE Tpex BekTopoB. CBOMCTBa M BhIpaXEHHE B KOOPAWHATHOU (opme.
[IpuMeHeHne cMelaHnHOro MPOU3BEICHUS B PEUICHNUN TTPUKIIAIHBIX 33]1a4.

AHaJIMTHYECKAasA reoMeTpUs

YpaBHeHUs TUHUHA Ha TUIOCKOCTH. Pasnuunble opMbl ypaBHEHHsI IPSMON Ha MIOCKOCTH. YTOI
MEXIY IpSIMbIMH. Y CJIOBHE MapayIeIbHOCTH U MepHIEeHAUKYIsIpHOCTH. [lepeceuenune AByX NpsMbIX.
VYpaBHEeHME Iy4Ka NPSAMBIX, IPOXOAAIINX Yepe3 JaHHYI0 TOUKy. MeTton koopanHaT. OCHOBHBIE 3a-
Jla4ud Ha METOJ KOOPAMHAT (PpacCTOSIHUE MEX]Y ABYMs TOUKaMHU, JEJIEHHE OTpe3Ka B IaHHOM OTHO-
IIEHUH, PACCTOSIHUE OT TOYKU 110 MpsAMoi). KpuBble BTOpOro mopsaka: OKpy>KHOCTb, JUIMIIC, T'U-
nep6oia, mapadona, UX T€OMETPUUYECKHUE CBOMCTBA M ypaBHEHUS. DKCLEHTPUCUTET SJUTUIC U T'H-
nep6osel. AcuMnToThl runepoosbl. Conpspk€HHast rurnepoosna. [lonstue o0 oOmieM ypaBHEHUH
KPUBOW BTOPOTO MOPSI/IKA U MIPUBEICHUE €T0 K KAHOHWYECKOH (opme MyTEM MepeHoca.

[TnockocTh. YpaBHEHHE IUIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYI0 TOYKY U MEPHEeHAUKYISIPHO
JTaHHOMY BekTopy. OOI11ee ypaBHEHHE TNIOCKOCTH U €r0 YaCTHbIE BUBI. YTOJI MEXYy MJIOCKOCTAMH,
YCIIOBUS ApaUIEIbHOCTU U NMEPHEHAUKYISIPHOCTH. YTOI MEXKIY NPSIMON U IJIOCKOCTBIO, YCIOBHS
NapaJUIEIbHOCTH U MEPHEHIUKYISIPHOCTH. 3aja4a O HaXO0XKIECHUU TOYKHU NEPECEUEHUs MPSAMOHN U
MJIOCKOCTH.

YpaBHeHHE OBEPXHOCTH B mpocTpancTBe. Lumuaapuueckue nosepxHoctu. Cepa. Dmumco-
uz. I'unepOonounst. [Tapadononnsl. Konyc. Kanonnueckue ypaBHeHHs] TOBEPXHOCTEH BTOPOIO MO-
psanka. ['eomerprueckue CBOMCTBA 3THUX MOBEPXHOCTEH, HCCleOBaHUE UX (OPMBI METOJIOM cede-
HUW. TeXHUYEeCKne NPUIOKEHUS TEOMETPUIECKUX CBOMCTB TOBEPXHOCTEM.

[lonspHBIE KOOPAMHATEI HA TNIOCKOCTH, UX CBA3b C JEKApPTOBOM cUcTeMOl KoopauHaT. Kpusele
B MOJIAPHBIX KOOpJAMHATaxX (KapAHOWAa, COUpaib, JeMHUcKaTa). Lununapudeckue u chepuueckue
KOOP/MHATHI B NMPOCTPaHCTBE. PazinnuHble criocoObl 3a/1aHus IMHUNA U MOBEPXHOCTEN B MPOCTpaH-
CTBE.



Pa3zgen 2. OCHOBBI MATEMATHYECKOI0 aHAJIN3A

DyHKUUA

MHoxecTBO BellecTBeHHbIX uncen. Oynkuusa. Obnacte ee onpeaeneHusa. CrocoObl 3aJaHMsL.
OcHOBHBIE dJIEMEHTapHbIE (PYHKIIUH, UX CBOMCTBA U rpaduku. CroxHbIe 1 00paTHbIE (QYHKIINH, UX
rpaduku. Knaccudukamus GyHKIui.

IIpenen. HenpepbIBHOCTH

YucnoBble MMOCIEN0BATEILHOCTH, UX POJIb B BBIUMCIUTENBHBIX Ipoueccax. [Ipenen uncinoBoit
[10CJIe10BaTeNbHOCTH. CXoAsIIuecs U pacXOIsAIIMecss YUCIOBbIE MTOCIEI0BATEIbHOCTH. Teopema o
CYIIECTBOBAHMHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOM IOCIIEAOBAaTENLHOCTH ((OPMYIHPOBKA).
Yucno e. Harypanbnsie norapudmsl. [lpenen ¢pynkuuu B Touke. [Ipenen dynkiuu B 6ecCKOHEUHO-
ctu. [Ipenensl MOHOTOHHBIX (DYyHKIMHA. beckoHeUHO Malibie U OecCKOHEYHO Oonbime (PpyHKIUU B
TOuke, UX cBoiicTBa. CpaBHeHHEe OeckoHeuHO MaibiX. [lopsmok manocTu. DKBUBaJEHTHBIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKIIMI B TOUKE M HA MHOKECTBE. TOUKM pa3pbiBa GYHKLIUHU U UX
kinaccudukanuu. [leiicTBus Hag HEenpephIBHBIMU (PyHKUIMUAMU. HenpepbIBHOCTh OCHOBHBIX 3JI€MEH-
TapHbIX QyHKIUH. CBOiicTBa (GYyHKINHU, HENPEPHIBHONW HA OTpPE3KEe: OrPaHMUYEHHOCTH, CYIIECTBOBA-
HUE HanOOJBIIEr0 M HAUMEHBIIET0 3HAYeHUH, CYIIIECTBOBaHNE IPOMEKYTOUHBIX 3HAUCHUH.

KoMmmiekcHbie 4ucia
[TonsiTue u npeacTaBiaeHUs KOMIUIEKCHBIX yucesl. DOpMbl 3aMUcH KOMIUIEKCHBIX uuceln. Jlei-
CTBHA HAJ KOMIIJICKCHBIMU YU CJIaMU.

JAnddepenuunanbrHoe ucumncjieHne GQyHKIUU OHOH NepPeMEeHHOM

3ajauu, NpUBOAALINE K MOHATUIO NPou3BoAHOM. Onpenenenue npouzBogHol. [Tonsarue ¢pyHk-
iy, nuddepeHupyeMoil B Touke, auddepeHmnuan GyHKIUU U ero reoMeTpudeckuii cmeict. [po-
U3BOAHAsA (DYHKIMM, €€ CMBICI B Pa3yIMYHbIX 3aj1adax. [Ipou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuid. [IpaBuina HaxoxaeHus npou3BoaHoN u auddepennnana. IIponsBonHas cioXHOW U 00-
patHoii ¢dyHkuuu. MuBapuantHocTh opmbl auddepenunana. [Ipumenenune nuddepennuana x
npuOIMKEHHBIM BhIUUCIIeHus M. J{uddepennmpoBanne GyHKINH, 3alaHHBIX HESIBHO, TTapaMeTpHye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema @epma. Teopemsl Posus, Jlarpanka, Komu, ux mpu-
MeHenue. [IpaBuio JlonuTans 11 packpelTus Heonpenenénnoctel. [IpousBonnsie u nuddepeHm-
aJipl BBICIIMX TOpsiiKoB. HemHBapuaHTHOCTH (hopMbl auddepeHnnanoB BHICIINX MOPSAKOB. Y CIO-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIMH, HEoOXoaumoe ycioBue. JlocrarouHbie
ycaoBusa. OTbICKaHWE HanOObIIEr0 U HAaMMEHbIIEro 3HaueHni QyHKuu, nuddepeHunpyemMon Ha
uHTepBasie. lccnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touxku neperuoda.
Acumnrotsl rpaduka pynkuuu. [TonsTue 06 acuMnToTudyeckoMm pasznoxkeHuu. OOmas cxema uc-
cieoBaHMs GYHKIMU U IOCTPOEHHUS rpaduKa 1o XapakTepHbIM ToukaM. BekTop-QyHKIus ckassp-
Horo aprymenTta. l'onorpad. Ilpenen u HenpepbIBHOCTH BekTOp-hyHKIMHU. uddepenHnupoBanue
BEKTOP-(PYHKIIMH, MEXaHUYECKUH U F€OMETPUUECKUN CMBUI MPOU3BOJHON BeKTOp-pyHKuMu. [Ipu-
noxeHus Kk mexanuke. Jupdepenuman qyru KpuBoi U ero reomerpuyeckuii cmpici. CpenHss Kpu-
BHU3Ha KPUBOM M KpUBM3HA B Touke. Pagnyc u HEHTp KpUBU3HBI.

HeonpeaejieHHbIH HHTErpaJl

[TepBooOpasnas. Heomnpenenenaslii MHTETpall U €ro cBoicTBa. Mcmonp3oBanue TabIuIbl OC-
HOBHBIX MHTETpajoB. MeTOIbl MHTEIrPUPOBAHUS: NHTEIPUPOBAHUE 3aMEHOM NEPEMEHHON U MO 4Ya-
CTSIM, MHTETPUPOBAHHME PAIlMOHAIBHBIX JApOOel, TPUTOHOMETPUYECKHE IOJCTAHOBKM U METOJbI
«panroHaIN3a» UHTErpasioB. [loHsATHE «OepyIIUXCsS» U «HEOEPYIMXCS» HHTEIPAJIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OmnpenesieHHbIN HHTErPas

3ana4yy, NPUBOAAIINE K MOHATHIO ONPEAEIEHHOro uHTerpana. OnpeneiacHHbl NHTErpai, Kak
npenen MHTerpanbHoi cymmbl. [loHatne o6 uHTerpupyemoil GyHKIuuU, GOPMYIHpPOBKAa TEOPEMbI
cymiectBoBanusl. [Ipocreiimue cBoiicTBa onpeaenéHHOro UHTErpana, Teopema o cpeaeM. CpenHee



3HayeHue ¢yHkuuu. [IpousBogHas OT ompeAerEHHOTO MHTErpaja Mo BepxHeMy mpeneny. Cs3b
MEXIy Onpenen€HHbIM HHTETpajioM U nepBooOpaszHoi ¢pyHkuuei. @opmyrna Heiorona-Jleitoauna,
€€ NPUMEHEHHE ISl BBIYUCIICHUS ONPEAEIEHHBIX UHTETPaoB. Boluncienue onpenenéHHblX UHTe-
IpaJIoB CIIOCOOOM IOJCTaHOBKHU M 10 4YacTsM. HecoOcTBeHHbIE MHTErpaibl ¢ OECKOHEYHBIMU Ipe-
JelaMi U OT HEOTPAHWYECHHBIX (YHKIMH, MX OCHOBHBIE CBOMCTBA. ['eoMeTpHuecKoe MpUIIOKEHHE
OIpeIeIEHHOI0 MHTErpaja: BhIYMCICHHUE IJIOMAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JE€KAPTO-
BOM U MOJIIPHOM cHCTEMax KOOpJAuHaT, 0ObEMOB TEJ IO IUIOMIAJSAM MONEPEYHBIX CEYEHUU U Tell
BpallleHUs, [UIMH IyT KPHBBIX, IUIOINAJECH NMOBEpXHOCTEH BpalueHus. [IpuiioskeHns uHTErpana K
PELICHHIO MPOCTEHIINX 3a1a4 MEXAHUKH U (PU3UKH.

JMuddepenunaibHoe ucuncaeHue PyHKINU HECKOJIbKUX NMepeMeHHbIX

OyHKIMM HECKOJIBKUX NepeMeHHbIX. Obnacte onpenenenus. Ilpenen ¢ynkunu. Henpepsis-
HocTb. Hekoropele nousitus Tonosioruu. YactHele npon3BoauHbie. X reomerpudeckuil cmpica (ais
ciyyast ByX nepeMmeHHbIX). [lomHoe mpupamenue ¢yHkuuu. Teopema 0 MOJTHOM HPUPALICHUU.
[Monubiit quddepeHnnan, ero cBA3b C YaCTHHIMH NMPOU3BOIHBIMU. [Ipumenenue noinoro audde-
peHuuana K npuOInKEHHBIM BhIYMCICHUAM. VIHBapuaHTHOCTh (OpMBI MOJHOrO auddepeHuana.
YcnoBusi, pu KoTopbix BbipakeHue P(x,y)dx + Q(x,y)dy sBasiercss monueiM auddepenimaiom.
HuddepenunpoBanue cinoxHoi ¢yHkuuu. KacarenbHas MIIOCKOCTb U HOPMallb K IOBEPXHOCTH.
I'eomerpuueckuii cmpici nonHoTro Auddepennnana. YactHbie MPOM3BOAHBIE U NOTHBIE AuddepeH-
[UaJibl BBICIIMX HOPSIKOB. TeopemMa O CMeIIaHHBIX MPOU3BOAHBIX ((hopmyinuposka). Dopmyna
Tetinopa. HesBabie ynkuun. Teopemsr cymectBoBanus. AuddepenurpoBanne HESIBHBIX (YyHK-
uil. DKCTpeMyMbl (DYHKIIMHM HECKOJbKUX NepeMeHHbIX. HeoOxonumoe yciaoBue s3xcrpemyma. [lo-
CTaTOYHBIC YCIIOBHSI dKCTpeMyMa. OThICKaHUE HAHOOJBIIMX W HAUMEHBIINX 3HAUYCHHH (YHKINU.
3anaua 06paboTku HabmoaeHui. CkanspHoe noje. I'pajueHT QyHKIMM U ero CBOMCTBA.

KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIbl

3aiauyu, NPUBOASIINE K MMOHATHIO KPaTHBIX MHTErpajioB. /[BoHON M TpOHHOW MHTErpabl, UX
cBoiicTBa. POpMyIMpPOBKA TEOPEMBI O CYLIECTBOBAaHMM JIBOMHOIO MHTerpana. Teopema o cpegHem
3HaYeHUH. BrlunciieHne KpaTHBIX MHTErPajoB IOBTOPHBIM UHTErpupoBaHueM. [lepexon B 1BoiiHOM
UHTErpaje K MOJSpHBIM KoopauHaTaM. ['eomerpuueckue M (puU3MUECKUE MPHIIOKEHUS JBOHHOIO
MHTErpaia: BblYUCICHHE 00BbEMOB TEJ, IJIOMIAAEH U MacChl TUIOCKUX (QUryp, CTATUYECKUX MOMEH-
TOB, KOOPJIMHAT IIEHTpa TSHKECTH U MOMEHTOB MHEpLUU MIockux ¢uryp. Ilepexon B TpoiiHOM UH-
Terpaje K HUINHAPUYECKUM U chepruueckuM KoopauHaTam. ['eomeTpruueckue u pusndeckue mnpu-
JIOKEHUs TPOMHOI'0 MHTErpaja: BHIYMCIEHHE 00BEMOB M MAcChl TN, CTATUYECKMX MOMEHTOB, KO-
OpAMHAT LEHTPA TAKECTU U MOMEHTOB UHEPLIUU TEJl.

3anauyu, IPUBOJALINE K MOHATHSAM KPUBOJMHEMHOTo MHTerpana. OnpeaeneHue KpUBOIMHEH-
HBIX MHTErPajoB IIEPBOrO U BTOPOro poja, UX CBOMCTBA, MpuMepsl BeruncieHus. @opmyna ['puHa.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHHOIO0 MHTErpana OT MYTH UHTErpUpOBaHUs (IUIOCKUHM Cly-
yaif). HaxoxeHue GyHKIMM ABYX NMEPEMEHHBIX M0 €€ MoIHOMY IuddepeHuany.

YuciioBble 1 QyHKIHMOHATbHBIE PAIbI

Uucnossie psanbl. CxoqumMocTh U cymma psiga. HeoOxonumoe ycinoBue cxogumocth. JleicTBus
¢ psnaMu. PacxoquMocTh rapMOHHYECKOTO psiia. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAAOB. Psansl ¢
MOJIOKUTEbHBIMU uieHaMU. [lpusHaku cpaBHenus, lamambGepa, Komm. OO000mEHHBIN psii Kak
IIpUMEp TATIOHHOTO psija. 3Hakouepeayrommecs psasl. [Ipusnak Jleiibnuna. Ouenka octaTka psa.
AbcomtoTHas U HeaObcomoTHas cxoauMocTh. DyHkMoHaNbHBIE psabl. O0JIacTh CXOAUMOCTH, Me-
ToIbl ee onpenaeneHus. Crenennsle paasl. Teopema AbGens. HTepBan U paanyc CXOIUMOCTH CTe-
neHHoro psiga. CBoicTBa cymMmBl creneHHoro pspa. Psan Teisopa m Maknopena. Paznoxxenue
¢GbyHKIMi B creneHHble psnbl. [IpuMeHeHne CTENneHHBIX PSJIOB B MPHUOIMKEHHBIX BBIYMCICHUAX:
BBIUHCIICHHE ONpeAeNEHHBIX UHTETPAJIOB, peieHue quddepeHInanbHbIX ypaBHeHU. Psaasl Oypbe
[0 TPUTOHOMETpUudeckuM cucrtemaMm. @opmynsl s ko3 uenToB psna. Pasnoxenue GpyHKkuun
B TpuroHomerpuueckue psaasl Oypoee. Pan Oypbe 11t 4ETHRIX U HEYETHBIX QyHKIMM. Dopmynu-
POBKa JJOCTaTOYHBIX YCIOBUI cxoauMocTH psiioB Dypwe. Pag @ypre 11t GyHKIMM ¢ TI0OBIM TIe-



pUOAOM. YCIOBUE ITOTOYEYHOU CXOOUMOCTH M CXOAUMOCTH «B cpeiHem». [IpuMeHeHune TpUroHo-
METpUYECKUX PsiioB Pypbe B MPUOIMKEHHBIX BBIYMCIECHUAX. [IOHATHE O MPAKTUUECKOM rapMOHU-
yeckoM aHanuse. Marerpan @ypee.

Pa3nen 3. O6bikHOBeHHBIE TU(epeHInATbHbIE YPABHEHUS

JAu¢ppepennnaibHbie YypaBHEHUS

dusnueckue 3a1auu, npuBojdAre K auddepeHunanbHbM ypaBHeHusAM. JJuddepennnanbabie
ypaBHeHHs TnepBoro nopsjaka. [lorsrtue o6 oOmieM um yacTHOM peuieHud. MHTerpanbHble KpUBBIE.
Hauansnsle ycnosust. 3anada Komu. Teopema cylecTBoBaHUS M €JUHCTBEHHOCTH PEILICHUS 3a/1a4l
Komm. OcHOBHBIE KJIacChl YPaBHEHMM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisolUMuUcs nepe-
MEHHBIMH, OJHOPOAHbIE U JuHeNHble. [lonsaTue 06 ocodbom pemenuu. [lone Hanpasnenuit audde-
peHLIMANbHOTO ypaBHeHUs. M3okmuabl. [lpunoxenus muddepeHnuanbHbIX YpaBHEHUH IEPBOTO
Hopsika B Pa3IMYHbIX 00nacTax Hayku. JuddepeHunanbupie ypaBHEHUs BBICIIUX MOpAaKoB. O6-
mee u JacTHoe pemienue. 3amada Komm. IloHsTHE O KpaeBbIx 3amadax ajis AudQepeHnnaibHbIX
ypaBHEHM. YpaBHEHHUs, JOMYCKalOIIUe NOHWXKeHue nopsaka. [lpumepsl npuMenenus nuddepen-
[IUAJILHBIX YpaBHEHHUH B Hayke W TexHuKe. Jlnnelinsie nuddepennunanbupie ypaBHEHUS, OJJHOPO/I-
Hble ¥ HeotHOpoaHbIe. [ToHsTHe obmero pemenus. CBoiicTBa ux pemeHuil. JInHeitHo He3aBUCHMBIE
pemenust. CtpykTypa oOrmiero pemienus. JIuHelHbie 0qHOPOAHBIE qU(GepeHIIaIbHbIC YPaBHECHHUS
BTOPOTO MOPSAJKA C MOCTOSHHBIMU KOo3(duuueHTamMu. XapaKTepUCTHUECKOE ypaBHEHHE. 3aluch
00IIIero penieHus B 3aBUCHMOCTH OT KOPHEH XapaKTepUCTUIECKOTO ypaBHeHU. CTpyKTypa 001ero
peleHysl TMHEHHOI0 HEOHOPOIHOTO ypaBHEHUs. TeopeMa O HaJlOKEHUH PeLIeHUH. YpaBHEHUs ¢
IIPaBOM YaCThIO CHELUAIBHOrO BUJA. [[pritokeHus K ONMCaHUIO JIMHEWHBIX Mojeneld. Meron Bapu-
alluM MPOU3BOJIBHBIX MOCTOSHHBIX. JIuHelHble nuddepeHranbHble YpaBHEHUS € MOCTOSHHBIMU
KO3 PHUIHEHTAMH BBICIINX TTOPSIIKOB.

Cucrembl 1u¢pgepeHINATBHBIX YPABHEHU T

HopmanpHas cucrema audQepeHnuaibHbIX ypaBHEHU. ABTOHOMHBIE CUCTeMBl. BekTopHas
3aMuch HOPMAJIbHOU cucTeMbl. ['eomeTpuueckuii cmpich pemenus. ®a3zoBoe MpOCTPAHCTBO (IWIOC-
KOCTb), (hazoBas kpuBas. [IpunoxeHus B JMHaAMUKE CUCTEM MaTe€pHaJbHBIX TOYEK, B TEOPUH aBTO-
MaTHUYECKOI0 YIpaBiieHus, B Ouosoruu u T.1. 3agada Komm 115 HopManbHON cuctemsl AuddepeH-
LUalbHBIX ypaBHEeHUN. TeopeMa CylmecTBOBaHMs U €IMHCTBEHHOCTH peleHus 3anadn Komm. Me-
TOJ UCKJIIOYEHHUS JJIsl pEelIeHUs HOPMAJIbHBIX cucTeM nuddepeHnuanbHbXx ypaBHeHU. CrucTeMsl
JTUHEWHBIX AudQepeHnranbHbIX ypaBHEHHH, CBOMCTBa pemieHuil. PemeHue cucrem JIHMHEHHBIX
g depeHINaTbHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU KOA(Q(UIIUEHTaMU.

Pa3nea 4. /luckpernasi MaTeMaTHKA

DneMeHTHl TeOpuu MHOXKecTB. JluarpamMmmel Diinepa — Benna. DnemeHTsl koMOuHATOpUKU. by-
neBa anrebpa, Gyukuu anreops! goruku. [lomuom XKerankuna. AnreOpa MHOKECTB. DIEMEHTHI
Teopuu TpadoB: onpeneneHue, BUabI rpadoB, onepanun Haj rpagamu. MaTpuiia CMEXHOCTH.

Pazgen S. Teopust BeposATHOCTEH € 3JIEMEHTAMU MATEMATHYECKOH CTATUCTUKH

Cayuaiinblie cOObITHS

[Ipeamer Teopum BeposATHOCTEN. 3HAUEHHE Kypca TEOPHHM BEPOATHOCTEH M MaTEMaTUYECKON
CTaTUCTHKH B NMPO(ECCHOHANBHON MOATOTOBKE M MPO(ECCHOHANBHON AedaTenbHOCTH. OpueHTHpo-
BOYHAsl OCHOBA JIEHCTBHUM IO NPUMEHEHUIO BEPOSTHOCTHO-CTATUCTHYECKUX M CTOXACTUYECKHUX Me-
TOJIOB B pelICHUM MPUKIATHBIX 3anad. Knaccugukanus coOwsituil. IlpocTpancTBO 3neMeHTapHBIX
coOpiTui. Anre6pa coObiTuil. [loHsiTue cimyyaiiHoro coObiTHs. OTHOCHUTENIbHBIE YACTOTHL. 3aKOH
YCTOMYMBOCTH OTHOCHUTEIBHBIX 4acTOT. CBsI3b MEX]y BEPOSITHOCTBIO U OTHOCUTEIBLHOW YacTOTOM.
[Tonsitue BeposTHOCTH coObITHA. Kiaccuueckoe M reoMeTpU4ecKoe OIpe/esieHHe BEPOSATHOCTH.
Kombunatopuka. HemocpeacTBenHHoe BbIUHMCIEHHE BEepOSTHOCTH. IloHsATHE 00 akcMOMaTHYECKOM
MIOCTPOCHUU TEOPHH BEPOSTHOCTEH. DJIeMeHTapHas Teopus BepOosSTHOCTEH. MeTo/bl BBIYMCIECHUS

10



BepoaTHOCTeN. Teopema o moBTOpeHHH OnbITOB (cxeMa bepnymnm). HamBeposrHelimas yactora
IIPY IOBTOPEHUH OIIBITOB.

Cuayyaiinble BeJIJHYUHbI

CrnyuaiiHble BEJIMUMHBI U 3aKOHBI X paclipenenacHus. [JucKkpeTHble U HENTPEPhIBHBIE CIIy4aiiHbIE
BennuuHbl. Pan pacnpenenenus. OyHKUUS pacnpeneneHusi, IIOTHOCTh PaclpeesieHus, UX B3au-
MOCBS3b U CBOMCTBA. BepOsATHOCTh NONasaHus CIydaliHOW BEJIIMYMHBI HA JAHHBIM UHTEpBal. Ymuc-
JIOBBIE XapaKTEPUCTUKH CIyYalHBIX BEIUYMH. MaTeMaTnueckoe 0KUAaHUE U €T0 CBS3b CO CPEIHUM
apupMeTHuecKuM (3aKoH OonbIIMX yucend). Jucmepcust U cpeaHee KBaApaTHUECKOE OTKIOHEHUE
cnydaitHot BenmuuuHbl. Pacnpenenenue Ilyaccona. bunomuansHoe pacnpenenenue. HopmanbHoe
pacnpeziesieHue, €ro CBOMCTBa, YCIOBUS, IPU KOTOPBIX OHO BO3HUKAET. UUCIIOBbIE XapaKTEPUCTUKHI
HOpMaJIbHOTO 3akoHa. dyHkuus Jlamiaca. BelunciaeHue BEpoOsITHOCTH MOMAIaHUS CIIy4ailHOM BEJIU-
YMHBl Ha 3aJaHHBI MHTEPBAJ B Cllydae HOPMaJIbHOTO pacnpezeneHus. [lonstue o nBymepHoM
HOpMaJbHOM pacnpeneneHuu. [lonstue o pazauuHbix Gopmax 3akoHa OonpmMX yucen. Teopembl
bepuymnu u Yebbiesa. Llentpanbaas npeaenbHas Teopema JlamyHosa.

DJIeMeHThl MaTeMATHYeCKON CTATUCTHKH

I'enepanbHas COBOKYNHOCTb M BbIOOpKa. Bapuanumonnslii psa. ['mcrorpamma, smnupudeckas
GbyHKIMS pacrpeneneHus, BEIOOpOUHOE cpeqHee W Aucrepcus. TodeyHble ONEHKH HEU3BECTHBIX
[apaMeTpPOB paclpeieeHUs 10 BHIOOPKE U UX XapaKTEPUCTHKHU: HECMEIIEHHOCTh, 3(p(heKTHBHOCTS,
COCTOSITEIIBHOCTh. METO/IbI MOJTYYESHHUSI TOYSUHBIX OL[EHOK: METO/I MAaKCUMAIILHOTO MIPaBIO0II0100us,
METOJl HAUMEHBIINX KBaJIpaToB, METOJ MOMEHTOB. MIHTepBasIbHbIE OLICHKU. VIHTEepBaJIbHOE OLICHU-
BAaHME [1APAMETPOB HOPMAIIBHOI'O PACIIPENEICHUS.

[lonatue o craTHMCTUYECKOH Trumore3e U oOlas cxema, OCHOBHBIE METOJbl €€ IPOBEPKH.
Ommbku 1-ro u 2-ro pona. Pemaromas nporeaypa. MoiHocTs Kputepus. JloBeputenbHbie 001a-
ctu. Kpurepun npoBepku runores.

Cucrema 1Byx ciay4yailHbIX BeJM4YuH. DyHKIMOHANbHAs, CTATUCTHUYECKAs U KOPPENALUOHHAs
3aBUCHUMOCTH MEXAY BEJIMYMHAMM. DJIEMEHTHI KOPPEIALUMOHHOIO aHanu3a. JIMHeiHslil perpeccu-
OHHbIN aHanu3. OCHOBHbIE CBOMCTBA perpeccuu. OLEHKU MapaMeTpOB PErpecCUOHHON MOJIENH 10
METOJly HAaUMEHBIINX KBaJpaTOB M CBOMCTBA ATHX OLEHOK. Y paBHEHUs JMHENHON perpeccun. Tec-
HOTa CBSI3U U €€ olleHKa 1o ko3 duunenty koppensuuu. [lonstiue o HenuHeHo# perpeccun. Kop-
peAuMOHHOE OTHOIIEeHHe. OmnpeneneHue napaMeTpoB HEJIMHEMHBIX YPaBHEHUN PErpecCMu METO-
JIOM HauMEHBIINX KBAPATOB.

4.2. Conep:xkanue JeKIU

N KpaTtkoe conep:xanue JeKIIUi KonuuecTso
wn P at B 4acoB

3HavyeHHEe Kypca MaTeMaTHK{d B MPOQPECCHOHAIBHOW TMOJITOTOBKE U TPO-
deccronanbHOU AeaTenbHOCTU. [IoHATHE MaTEeMaTHUECKOTO MOAETHUPOBa-
HUS, METOJa U aJTOpUTMa peIIeHus 3a7ad. DJIEMEHThl MaTeMaTH4YeCKOM
1. | noruku. Matpuiibl. OCHOBHBIE TIOHSITUS, IEHCTBUS HaJ MaTpuiiamu. Omnpe- 2
JETUTENN 2-T0 ¥ 3-TO TIOPSAJIKOB M WX CBOMCTBA. MHUHOpPHI U anreOpaunye-
ckue nomoiHeHus. Paznoxkenue ompenenurtens mo crpoke (cronodiy). O6-
paTHas MaTpHIa. PaHT MaTpuIibl.

Cucrembl IByX U TpeX JMHEHHBIX ypaBHEHUN. MaTpuuHas 3aluch CUCTe-
MBI JIMHENHBIX ypaBHEeHHN U €€ pemenue. Teopema Kponekepa-Kanemnn.
HccnenoBanne COBMECTHBIX CUCTEM JIMHEHHBIX ypaBHEHUH. basucHbie pe-
menus. Meron ["aycca. @opmynsl Kpamepa.
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Kpartkoe conepxanue neknui

KomnuectBo
JacoB

CucreMbl KOOPJIMHAT HA TJIOCKOCTU U B IIpocTpaHcTBE. BekTopsl. JIuneii-
HBIE ollepalvy Haj BekTopaMu. [Ipoekius BekTopa Ha OCbh, CBOMCTBA MPO-
ekiuu. [lonstue nuueitHoro npocrtpancTtBa. Koopaunatel Bektopa. JIu-
HEHO He3aBUCHMBbIE BEKTOpPHI. IIpsMoyronbHelii 6a3uc. Pasnoxxenue Bek-
TOpa B MpsiMOyrojibHOM Oasuce. Hampapnstoiue KOCUHYCBHI U JTMHA BEK-
Topa. JIMHEWHbIe onepalyy HaJl BEKTOpaMu B KoopauHaTHoU (opme. [le-
JICHUE OTPEe3Ka B 3aIaHHOM OTHOILICHHH.

CkangpHoe mpou3BesieHue BEKTOpoB. CBOWMCTBAa CKaJSIPHOTO INPOU3BEIE-
HUS, QU3NYECKUN CMBICI, BBIpaK€HHE B KoopAuHAaTHON ¢opme. [lmmHa
BEKTOpPA M YIoJl MEXIy JByMs BEKTOpPAMHU. YCJIOBHE OPTOrOHAIBHOCTH
JIBYX BEKTOpOB. [IpuMeHeHne CKalsipHOrO MPOU3BEICHUS B PEHICHUU IPU-
KJIQJHbIX 3a/1a4.

BekropHoe npousBeieHue BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHHUE B KOOPAU-
HaTHOH (opMme. YciioBUE KOIIIMHEAPHOCTH BEKTOPOB. DU3MUECKUI CMBICHT
BEKTOPHOI'O INpou3BeneHus. 1IoHATHE O CMEIIaHHOM NPOU3BEINCHUH, BbI-
pakeHHe B KOOpAuHATHOM Gopme. [IpuMeHeHre BEeKTOPHOIO U CMEIaHHO-
ro NPOU3BEACHUM.

VYpaBHEeHUsI TUHUI HA MI0CKOCTH. [lospHbBIE KOOPIANHATEI HA IUIOCKOCTH.
@opMBI YpaBHEHHs IIPSAMOM HA IJIOCKOCTH. YTOJ MEXKIY NMPSMBIMU. Y CIIO-
BHs [1APAJUICIIBHOCTU U NEPICHAUKYJIAPHOCTH IPSAMBIX. Y pPaBHEHUE ITydKa
IIPSIMBIX.

KpuBblie BTOporo nopsjaka: OKpy«HOCTb, 3JUIMIIC, THUnepOoa, napadona, ux
reoMeTpHUeCKHe CBOICTBA U ypaBHeHU. Perenne 3anay.

IloBepXHOCTH M HMX YpaBHEHHUsA. YPaBHEHMS IUIOCKOCTH M IPSIMOW B IIPO-
CTPAHCTBE. YTOJI MEXAY IUIOCKOCTSAMH. Y CIOBHS MapajlIeIbHOCTH U Iep-
MEHIUKYJSIPHOCTH TUIOCKOCTEN. YTOI MEXAY NpsMbIMH. B3anmHoe pacno-
JIO’KEHME NPSAMBIX B IPOCTPAHCTBE. YTOI MEXKAY IPSIMON U INIOCKOCTBIO.

10.

[ToBepxHocTu BTOporo mopsaka. [lunuaapruyueckue mosepxnoctu. Coepa.
Onnuncoua. 'mnep6onouasl. ITapabonounsl. I'eomerpuueckue cBoiicTBa
ATHX NOBEPXHOCTEH, HccieloBaHue UX (DOPMBI METOJOM CEUYEHUH.

11.

MHoxecTBO BemecTBeHHbIX uncen. Oynkius. O0nacTe ee onpeneneHus.
CnocoOs1 3ananus. Knaccupukanusa ¢pynkuuil. [lonspasle koopiuHaTHl Ha
iockocTd. KpuBble B mossipHbIX koopauHaTax. CioxHas (yHKuus, o0-
paTHas QyHKUUS, HEsIBHAs (PYHKIINS, TapaMeTPUUYECKH 3a/laHHast PYHKIIHS.
OCHOBHBIE 3JIeMEHTapHble (DYHKIMH, X CBONCTBA U TPaPUKH.

12.

YucnoBble nocnenoBaTeabHOCTH. [Ipenen 4ucioBoil mocie10BaTeIbHOCTH.
Cxopsmuecs U pacxosIuecs YUCIOBble ocleq0BaTebHOCTH. [Ipu3Haku
cxonumocTtd. HYucio e. Beraucnenne mpenenoB YMCIOBBIX MOCIEI0BATEb-
HOCTEMN.

13.

[Ipenen ¢byHKuMM B TOuke, Ha OECKOHEYHOCTH. ['eomeTpuyeckas WMILTIO-
ctpanust. OgHocTOpOHHHUE Tpeaensl GyHKIMH. beckoHeuHo Manble QyHK-
MU, UX CBOMCTBA. beckoHeuHo OombIe PyHKIUH, UX CBA3b C OECKOHEU-
HO MaJIBIMU (DYHKIIHSIMHU.

14.

Teopembl 0 cBsi3u (DYHKIMH, UMEIOLIEH Tpenen, ¢ OeCKOHEYHO Maiou
¢dbynaknueir. OCHOBHBIE TEOPEMBI O mpesenax. HeompeneneHHOCTH U METO-
JIbl UX pacKpbITHS. BbIUHCIIEHHME OJHOCTOPOHHUX MHpeAesnoB. Teopemsl 0O
MpeeIbHOM MEPEX0/ie B HEPABEHCTBAX. 3amedaresbHble npenesbl. Cpas-
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HEHUe OECKOHEYHO MallblX (YHKIMHA. DKBUBAJICHTHBbIE OECKOHEYHO MaJlble
GYHKIHH.

15.

HenpepriBHOCT (QyHKIMIT B TOYKE M Ha MHOXECTBE. TOUKHM pa3pbiBa
¢ynkuuu u ux kiaccuduxanuu. JleiicTBus Hag HENPEPbIBHBIMH (DYHKIIHS-
MU. HenpepsIBHOCTP OCHOBHBIX dJeMEHTapHBIX (yHKIuA. CBoiicTBa
(GyHKLIMU, HEMPEepBIBHOW Ha OTpe3Ke (OrpaHUYEHHOCTH, CYIIECTBOBAHUE
HAaUMEHBIIET0 ¥ HauOOJIbIIEr0 3HAYEHUH, CYIIECTBOBAHHE MPOMEKYTOY-
HBIX 3HAYCHUH).

16.

Iloustue u MNpEACTAaBJICHUA KOMIIJICKCHBIX YHCCIL. @OpMH 3alliCl KOM-
IIJICKCHBIX YUCECII. I[CflCTBPIﬂ HaJd KOMIIJICKCHBIMHU YK CJIaMU.

17.

3ajauun, TPUBOISIIME K TOHITHIO MIPOU3BOAHON. Orpesesenre npou3Boi-
HOM (yHKIMU B Touke. OcHOBHBIC MpaBuia nuddepeHupoBanus GyHK-
uuit. [IpousBonHas cioxHoi QyHkiuH. [Ipon3BogHBIE OCHOBHBIX 3JIEMEH-
TapHbIX (QYHKIUH, Tabmuia npou3BoaHbIX. [Ipon3BoiHAsS HEIBHOW U Tapa-
METPUYECKH 33aJIaHHON (DYHKIIUH.

18.

Teopema o HenpepsiBHOCTH Auddepenuupyemoii pynkunn. Juddepeniu-
an pynkiuu. ['eomerpuueckuii cMpici. CBsi3b ¢ mpou3BogHoM. CBoiicTBa
nepsoro auddepennnana. ['eomeTpudeckuii 1 MEXaHUYECKUN CMBICIT TIPO-
W3BOJIHOM. YPAaBHEHUs KacaTeJIbHOM U HOPMAJIX K INIOCKOM KPUBOM.

19.

[TpousBonHble U nuddepeHnaibl BEICHIMX MopsaakoB. HenHBapuaHTHOCTD
dopmbl qrdQepeHIranoB BEICIINX MOPSIIKOB. MeXaHUYECKH CMBICT TPO-
U3BOJIHOM BTOpOro mnopsaka. Bropas mpousBojHas nmapaMeTpUuecKd 3a-
JTaHHOW (YHKUUHN 1 HessBHOW QyHKIMH. OCHOBHBIE TeopeMbl nuddepeHnn-
QJIBHOTO HCYMCIEHUS JCUCTBUTEIBHOM INEPEMEHHOM M UX MpPUMEHEHHE:
teopeMbl Depma, Poss, Jlarpanka, Komm. [IpaBuno Jlonurans.

20.

[Tpumenenue nuddepeHInaIbHOr0 UCUUCIEHUS I UCCIeI0BaHus (PyHK-
UH U MOCTPOEHUS X IpaduKOB. Y CIOBUS MOHOTOHHOCTH (DYHKIMHU. DKC-
TpeMyMbl (DYHKIMHM, HEOOXOIUMOE U JIOCTaTOYHOE YCIIOBHS CYILIECTBOBA-
HUsl 3KcTpemyma. OTbICKaHHWE HAMMEHbBIIEro M HauOOoJIbLIEro 3HaYeHHH
byHkuuu, tupdepeHpyeMoil Ha OTpe3Ke.

21.

UccnenoBanue Bbimyknoctu ¢yHKIMUA. Todku meperuda. Jloctatounoe
yCIIOBHE CYLIECTBOBaHMsI TOUKM Meperuda. ACUMOTOTHI rpaduka GyHKIUH.
O6mmas cxema uccieaoBaHus QYHKIIMHM U ocTpoeHus ee rpaduka. [Ipume-

pBI.

22.

[TepBooOpa3nas ¢yukuus. HeomnpeneneHHbl MHTErpall U €ro CBOMCTBA.
Tabnuua uHTErpanoB. MeToibl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE HH-
TErpUPOBAHHUE.

23.

Merton 3aMeHbI HepeMCHHOﬁ B HCONIPCACICHHOM HMHTCIpaJIC 1 UHTCTPUPO-
BaHMC 110 4acCTsAM.

24,

Pasnoxkenue paroHanbHbIX ApoOelt Ha mpocrteimue. MHTerpupoBaHue
palMOHATBHBIX (DYHKITHA.

25.

HuTerpupoBanue uppadoHaabHbIX (QYHKIUHI (CTENEHHbIE U TPUTOHOMET-
pHUYECKHUE MOACTAaHOBKH), TPUTOHOMETPUYECKUX (QYHKIUN. YHHUBEpCcaIbHAs
TPUTOHOMETPHUUYECKas IOACTaHOBKA. BbIpa)keHUs, HEUHTErpUpYEMbIE B
KBaJlpaTypax.

26.

3agauu, IPUBOASIIMUE K MOHATHIO ONPeNeNeHHOro nurerpana. OnpezeneH-
Hpli uHTerpan. Teopema CyHIECTBOBaHMs OIPEAEIEHHOIO HHTErpaa.
CaolicTBa omnpeneneHHoro uHTerpana. [IponsBonHas MHTErpajga 1mo BepxX-

13



/o

Kpartkoe conepxanue neknui

KomnuectBo
JacoB

HeMy nepeMeHHoMy npeaeny. @opmyna Herotona-Jleiionuna. MaTerpupo-
BaHME 10 YaCTIM M 3aME€Ha IEePEMEHHOM B OINpEEICHHOM HWHTErpale.
OrnpenesieHHbpId UHTETPAJI OT HEYETHOW M YETHOW (PYHKIIUU MO CHMMET-
PUYHOMY ITPOMEKYTKY.

217.

HecoOcTBeHHbIE MHTErpaibl ¢ OECKOHEYHBIMHM HpeiesaMu HMHTErpupoBa-
HUS M OT HEOTPAaHMUEHHBIX (DYHKIIMH.

28.

[Ipunoxenue ompeneneHHOT0 MHTErpaja K PEIIeHUI0 T€OMETPUUYECKUX U
(bU3HYECKUX 3a/1a4: BBIYUCICHUE TUTOMIAAM TJIOCKON (DUTYPBI, JJIMHBI TyTH
KpUBOH (TUTOIAeH TUIOCKUX (UTYp, NITUHBI IyTH, IIOMAA TTIOBEPXHOCTH,
obbeMa Tena BpalieHus, paOOThl, JaBJIEHUS, CTATUCTUYCCKUX MOMEHTOB,
[[EHTPA TSHKECTH TIIOCKON (QUTYPBHI).

29.

OyHKIUMYU IBYX NEHCTBUTENBHBIX MMEPEMEHHBIX, CIIOCOOBI X 3aaanus. O0-
nacTh onpenencHus. JInaum ypoBHS QYHKIIUU ABYX TIepeMEHHBIX. YacTHBIE
NPOM3BOJIHBIC TEPBOrO MOPSIKA, MX TCOMETPUYECKUN CMBbICH. [lOMHBIHI
muddepeHnmal, ero cBsi3b ¢ YaCTHBIMUA MPOU3BOIHBIMU. VIHBAapHAHTHOCTH
dbopmbl nosHOTO MUddepernuana. [IpubaukeHHbIE BEIYUCICHUS C TOMO-
IO TIEpBOTO ArddepeHIrana.

30.

[TpousBoaubie U auddepeHIanbl BEICHIMX HTOPSAKOB. Teopema o cme-
IIAHHBIX MPOW3BOJHBIX. KacarenbHasi MIIOCKOCTh M HOPMaJTb K IMTOBEPXHO-
CTH. DKcTpeMyMbl (YHKUIMU NBYX mnepeMeHHbIXx. HeoOxomumoe ycioBue
skcTpeMyma. JloctatouHoe ycimoBue 3kcTpemyma. OTbICKaHUE HAUMEHb-
KX U HAaUOOJIBIINX 3HAYCHUIN QYHKIIMH.

31.

3amauu, MPUBOAIINE K TOHITHIO JBOMHOTO MHTerpaia. J[BoitHO# uHTe-
rpaj, ero ompeneneHue. TeopeMa CylIECTBOBaHMS JBOMHOIO MHTErpaja.
CgoiicTBa, TeopeMa O CpelHEeM 3HAYeHUHU. BhIUKCIIEHHE BOWHOTO WHTE-
rpana. Ilepexon x mossipHeIM KoopauHaram. [IpunoxeHuss 1BOMHOTO UHTE-
rpaja.

32.

3agaya O BBHIYMCIEHUU paboThl MepeMeHHOM cuibl. OnpeneneHue KpUBO-
JMHENHOro MHTerpaia no koopauHaraMm. CBolicTBa, BeiuncieHue. ®opmy-
na I'puHa. YclloBHsS HE3aBUCHUMOCTU KPUBOJIUHEHHOIO UHTErpaja 1o IIyTH
uHTerpupoBanus. Haxoxaenue QyHKIMU ABYX MEPEMEHHBIX MO €€ MOJIHO-
My muddepenumany. [Ipunoxenuss KpUBOJIMHEHHOIO MHTErpana BTOPOTO
pona.

33.

3amaun, TpUBOJAIINE K MOHATUIO AuddepeHnnanbHbix ypaBHeHun (V).
[Topsimox 1Y, pemenune Y mepBoro mopsiaka. HadaneHble yciaoBusi, 00-
1iee pelieHue, yactuoe pemenue. 3agada Komm. TeopeMa cyiecTBoBaHUs
U eIMHCTBeHHOCTH pemeHus 3anaun Komm. 1Y I-ro mopsinka ¢ paszmens-
IOIIMHUCS IEPEMEHHBIMU.

34.

Onnopoansie [1.Y. nepBoro nopsaka. Jlunennsie J[.Y. neporo nopsaka.
YpasHenue . bepnyim. [lone nanpasnenuit. MI30kiIuHBL

35.

Y Broporo mopsiaka. HauaneHble ycinoBus, 00IIee peieHne, 9acTHOE pe-
menue. 3agava Kommu. uddepennnansable ypaBHEHNsT BTOPOTO HOPsIKa,
JIOTTyCKarolue MoHWKeHue nopsaka. JInnelinole oqHopoaHble nuddepen-
uaneHble ypaBHeHus (JIOJ[Y) Broporo nopsiaka. JInHeiiHO He3aBUCHMBIE
1 3aBUcuMBbIe pemeHus. Onpenenurens BpoHckoro, ero cBoiictBa. Teope-
Ma o ctpykrype obmero pemenus JIOY. O6mee pemenue JIOAY c¢ mo-
CTOSIHHBIMU K03(pHIIIeHTaMu.

36.

Jluneitnsle HeogHOpOHBIE U depennmanbubie ypasHenus (JIHIAY) Bro-
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pOro MopsiaKa ¢ MOCTOSSHHBIMU Kod(dduimentamu. Teopema o CTpyKType
obmero pemenus. Metos BapualMK MPOU3BOJIbHBIX MOCTOAHHBIX. OTbIC-
kaHue yactHoro pemenus JIHY co cnenuanbHbIM BUJOM MPABOM YaCTH.
TeopeMa 0 HaJIOKEHUHU PEILICHMI.

37.

Yucnossle psabl, cymMMa psia, CXOAUMOCTh U pacxoaumocTh. HeoOxomau-
Mble ycioBus cxoaumoctd. Pan [lupuxine. I'apmonnueckuit psaa. Pag reo-
MeTpuueckoi mporpeccuu. CBONCTBA CXOIAIIMXCS PsAOB. Psanbl ¢ mono-
KUTEIbHBIMHU 4ieHaMu. [Ipu3naku cpaBHeHus psanoB. [Ipusnak JlamamOGe-
pa. Muterpanbublii npusHak Komu.

38.

3nakouepenyroniuecs psaasl. [Ipusznak JleitOHua. AGCOIIOTHAS, YCIOBHAS
cxoaumocth. CreneHHbIe psaabl. Teopema AGens. MHTepBan U paguyc cxo-
JUMOCTU cTeneHHoro psga. CBOMCTBa CyMMBbI CTENEHHOIO psifa: Hempe-
PBIBHOCTH, TOWICHHOE MU HEepeHITMPOBAHNE U HHTETPUPOBAHNE.

39.

Psaner Teiinopa u Maknopena. Paznosxenue siaeMeHTapHbIX QYHKIUN B P
Teitnopa u B pan Maxknopena. [IpuniokeHrne CTENEHHbIX PAIAOB K MPUOIU-
JKEHHBIM BBIYHMCIICHUSIM UHTETPAJIOB.

40.

[Tpeamer Teopun BeposTHocTell. Kiaccudukanus coOsrtuii. Kiaccuueckoe
U CTaTUCTHYECKOE OIPEIeIeHUs] BEPOSTHOCTH COOBITUSA. 3aKOH YCTONYHBO-
CTH OTHOCHUTEIBHBIX 4acTOT. ['eoMeTpuueckue BEpPOSTHOCTH. DJIEMEHTBI
KOMOWHATOPHKH.

41.

TeopeMsbl CI0KEHHsI BEPOSITHOCTEW U CIEACTBUS U3 HUX. Y CIIOBHAs BEPO-
ATHOCTb. T€OpeMbl YMHOKEHUsI BEpOATHOCTEN. DOpMyJia MOJIHOM BEPOAT-
Hoctu. Cxema bepnymmmn. ®opmyner Jlamnaca u [lyaccona.

42.

JluckpeTHble cilyyailHble BeJIMYMHBI. 3aKOH pacnpeieieHus, GyHKIMs pac-
npeneneHus. YucioBble XapaKTepUCTHKU. BUHOMUANBHBIN 3aKOH. 3aKOH
IlyaccoHa.

43.

HenpepeiBHble ciydalinble BenMurHbl. DYHKIMSA TUIOTHOCTH paclpesaeiie-
HUs BEPOATHOCTEN. YNCIIOBBIE XapaKTEPUCTUKH.

44,

PaBHOMEpHOE, MOKa3aTelbHOE W HOpMalIbHOE pactipeneneHus. [lonsaTue o
pasnuyHbIX (opMmax 3akoHa Oombiuux yucen. Teopema bepnymim YeObi-
mreBa. LleHTpanpHas nmpenenpHas Teopema.

45,

['eHepasibHast COBOKYIHOCTh, BEIOOpKaA, BApUAIMOHHBIHN psal. ['ncrorpamma,
sMnupHuueckas QyHKIus pacnpeneneHus. CTaTUCTUYECKHE OLIEHKH Mapa-
MeTpoB. TpeboBaHUS K OLIEHKaM. DMIIMPUYECKHE OLIEHKH MaTeMaTU4YeCKO-
ro oxujaHus U aucnepcuu. MHTepBanpHOE olicHMBaHUE. [l0BEpUTEIIbHbBIE
UHTEpBAJIbl JUII MAaTEeMaTH4YeCKOTO OXHMJIAHHUS M AMCIepcuu. 3azada oo
00BbeMe BBIOOPKH.

46.

[TpoBepka cTaTHCTUYECKUX TUIOTE3: 1) O 3aKOHE pacHpelesieHus ciaydai-
HOW BEIMYMHBI; 2) O Pa3InYMU B OIIEHKAX MapaMmeTpoB; 3) O MpHHAJICK-
HOCTHU BBIOOPOK OJTHOM reHepaibHON COBOKYMHOCTH. CTaTUCTUYECKUE KPU-
TepHuM NpoBepku runore3: kpurepuil [lnpcona, Konmmoroposa, CterofeHTa.

Hroro

92

4.3. Conep:xanue JJaGOpaTOPHBIX 3aHATHI

JlaGopartopHble 3aHATHS HE IPETYCMOTPEHBI yY€OHBIM IUIAHOM.
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4.4. CopepxaHue NPaAKTHYECKUX 3aHATHI

No o Konuuectro
i HaumeHoBaHue MpakTUYECKUX 3aHATUN qacon
1. | DnemMeHThI TMHEWHOU anreOpsl 6
2. | DueMeHTHl BEKTOPHOH anreOpsl 6
3. | AHasmTHUYECKas TeOMETpus 10
4, DyHKIUS 1
5. | Ilpengen. HenpepsIBHOCTH 6
6. | KommuekcHble yncna 3
7. | Auddepennnanpuoe ncuncienne GyHKIUN OTHON epeMeHHON 10
8. | HeomnpeneneHHbIil HHTETpa 8
9. | OnpeneneHHbII HHTETPAT 6
10. | duddepennmansHoe ncuucieHne QyHKIMA HECKOIBKUX NEPEMEHHBIX 4
11. | KpaTHbie 1 KPHBOJIMHEHHBIC HHTETPAJIBI 4
12. | nddepennmansabie ypaBHEHUS 6
13. | Cucremsl nuddepeHnmanbHbIX ypaBHEHUN 2
14. | YnucnoBble U GyHKIMOHAIBHBIE PSIBI 6
15. | MuosxecTBa. D1eMeHTbl KOMOMHATOPUKHU 2
16. | Cnyuaiinbie cOOBITHS 4
17. | CiyualiHble BETUYHUHbI 4
18. | DnemeHTH MaTEeMaTUYECKOM CTaTUCTHKU 4

Hroro 92

4.5. Buasl u cofepkaHue CAMOCTOATEILHONH PaGoThI 00yYaIOIIMXCS

4.5.1. Buapl camocTosTenbHON pabOThl 00yUYaroIIuXcs

Bunel camoctosiTenbHON paboThl 00yYaromuxcs KOIMUYecTBO YaCoB
[TonroroBka Kk MpaKTUYECKUM 3aHATHAM 60
BrimonHeHne THIIOBOro pacyera 60
CaMocTosATeIbHOE U3YUYEHHE OT/IENbHBIX TEM U BOIIPOCOB 47
[TonroroBka kK MpOMEKYTOYHOM aTTECTALlUU 9
Hroro 176

4.5.2. ConepxaHuie caMOCTOSATEIbHON pabOTHl O0yJarOIINXCs
No KommgectBo
HaumeHoBaHMe TEM U BOIIPOCOB
n/n 4acoB
Martpuusl, n1elcTBUs ¢ HUMU. BblynciieHre onpenenuTeseld pasind-
1. | ueiMu criocobamu. PenieHne cucteM JMHEHHBIX YPaBHEHUNH METOJOM 12
I"aycca, no ¢popmynam Kpamepa, ¢ momoripo 06paTHOM MaTpHIIbL.
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Jluneiinble onepanuu HaJ BeKTopamu. Pa3noxenue Bektopa mo 0azu-
cy. Hanpasinsitonue KOCUHYCHI U JUIMHA BekTopa. [IpuMenenue cka-
JIIPHOTO, BEKTOPHOT'O, CMEIIAHHOTO NMPOU3BEJCHUI B PEIICHUU IPH-
KJIaJHbIX 3a1a4. [IoHsITHE O BEKTOPHBIX AUAarpaMmax B HayKe M TE€X-
HUKE.

10

Paznuuneie popmbl ypaBHEHHUs IPSAMOM Ha MIIOCKOCTH. Pemienue 3a-
Jlad Ha METOJl KOOPAMHAT (pacCTOSIHUE MEXY IByMs TOUKaMHU, Jiejie-
HHE OTpe3Ka B JAHHOM OTHOILLIECHHMH, PACCTOSHHUE OT TOYKH 1O Ips-
Moii). KpuBsle BToporo nopsiika: nIpuBeieHue K KAHOHUYECKOMY BH-
Ny, IOCTPOCHUE Ha IIJIOCKOCTH. TE€XHUYECKHE IPWIOKEHUS T'€OMET-
PUYECKHUX CBOMCTB KPUBBIX.

12

['eomeTpuyeckue cBONWCTBA MOBEPXHOCTEN BTOPOrO MOPSAKA, UCCIE-
noBaHUE UX (POPMBI METOJIOM cedeHHi. TeXHuueckue MPUIoKEHUS
r€OMETPUUYECKUX CBOMCTB noBepxHocTel. [locTpoenue tena orpaHu-
YEHHOTr'0 MOBEPXHOCTSIMH.

12

[Toctpoenue rpadukoB 31eMeHTapHBIX (QYHKIHMN IyTeM Mpeodpa3o-
BaHMI (TIapaJUIeNIbHBIA MEPEHOC, pacTshKeHHE (Ckatue), oToOpaxe-
HUE).

10

Bbruncnenue npeenoB YMCIOBBIX MOCIEN0BATENbHOCTEHN, IIPEIEIOB
¢dbyukun. MccnenoBanue QyHKIMI Ha HENPEPHIBHOCTD.

18

@opMBbI 3aNIMCHA KOMIUIEKCHBIX Yncell. JIeMCTBUS HaJl KOMIUIEKCHBIMU
YHCIaMU.

HuddepenunpoBanue ClI0XHBIX QYHKIHHA, a Takke QyHKIUH 3a1aH-
HBIX HESBHO M mapameTpuyecku. [Ipumenenue nuddepennumana k
NpUOMKEHHBIM BhIUKCIeHUsAM. [Ipumenenue auddepeHmaiIbHoro
WCUHCIIEHUS Ul MCCleqoBaHus (QYHKIMH M MOCTPOEHUsl Ux rpadu-
KOB.

MeTtoasl HHTCTPHUPOBAHUSA HCONIPCACICHHOTO NHTCTpAJIA.

10

10.

Boruncnenue onpenenéHHblx UHTErpaioB. HecoOcTBeHHbIE HHTErpa-
76l ¢ OECKOHEUHBIMM IpeJieslaMd U OT HEOTPAaHUYEHHBIX (QYHKIUIL.
[IpunoskeHus ONpeAeICeHHOr0 HHTErpalla K PEIICHNI0 3aa4 reoMeT-
pun, MexaHuku U ¢usukd. I[lpubnmkeHHble METOABI BBIYMCICHHS
ONPEJIETICHHBIX NHTErPAJIOB.

10

11.

HuddepenunpoBanne QyHKIUU ABYX NepeMeHHbIX. [lonmHblil nud-
¢depennman. [Ipumenenue nonHoro nuddepeHuana K TpuOInKEH-
HBIM BBIYMCIEHUsAM. KacaTenbHasi IUIOCKOCTh U HOpMallb K MOBEpX-
HOCTH. DKCTPEMYMbI (DYHKIIUHU HECKOJBKUX TEepeMeHHBIX. OThICKa-
HUE HauOOJIBUINX ¥ HAUMEHBIINX 3HAUYCHUH (QYyHKIMH.

12.

Brrunciienne OBOMHBIX M TPOMHBIX MHTErpanoB. ['eomerpuueckue,
¢bu3nyeckre NpUIOKEHHUsI ABOMHOIO U TpoitHoro uHTterpainon. Kpu-
BoMHEWHbIe. HaxoxaeHne QyHKIMKM IBYX MEPEMEHHBIX MO €€ MoJI-
HOMY AuddepeHnnany.

10

13.

OcCHOBHBIE KJIaCChl ypaBHEHUH, MHTETPUPYEMBIX B KBajapaTypax: C
pa3eNSIOMUMICS TIEPEMEHHBIMH, OJHOPOJHBIC W JMHEHHBIE. ud-
(depeHIaTbHbIe YPAaBHEHUS, JOMYCKAIOIIME MOHIKEHUE MOpsaKa.
Jluneitnsle ogHOpoiHBIE MU depeHIanbHble ypaBHeHUs. JInHeHbIe
HEOJHOPOAHbIE TU(depeHIIMaIbHbIE YpaBHEHHUS C MPAaBOH YacThIO
CHEeNMaIbHOTO BUJa. MeTo1 Bapualny MpOU3BOJIbHBIX TOCTOSIHHBIX.
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/o

HanmenoBanue TeM U BOMpOCOB

KonnuectBo
4acoB

14.

Pemenust HopMmanbHbIX cucTeM IuddepeHualbHbIX YpaBHEHUN Me-
TOJIOM HCKIJIFOUCHHSI.

15.

UucnoBsle 1 (pyHKUIMOHANBHBIE psiibl. [IpuMeHeHne CTeneHHbIX psi-
JIOB B TPHUOJIMKCHHBIX BBIYMCICHUSX: BBIUUCIICHUE 3HAUCHUN (DYHK-
1[UH, onpeIeIEHHBIX HHTETPAJIOB.

16.

Psanel @ypbe 0 TPUrOHOMETPUYECKUM cucTeMaM. PopMyIisl U1l KO-
s unmentoB psna. Paznoxenne GyHKUUN B TPUTOHOMETPUYECKHE
psanel Oypee. Psag @ypbe aiia 4€THBIX U HEUETHBIX (QyHKIUN. Dop-
MYJIIPOBKA JIOCTAaTOYHBIX YCIOBUH CXOIUMOCTH psnoB Dypse. Pag
@ypbe a1 QyHKIUU ¢ JOOBIM IEPUOJOM. YCJIOBUE MOTOYEUHOH
CXOAMMOCTH M CXOJUMOCTU «B cpeaHem». lIpumeHeHue TpuUroHo-
MeTpUYeCcKUX psaoB Dypbe B NPUOIMIKEHHBIX BBIUMCIICHUSX.

17.

MHuosectBa. OTHOIIEHUSI. DJIEMEHThl KOMOMHATOPUKH.

N

18.

bynesa anreOpa u anre6pa MHOKECTB.

S

19.

DneMeHTHl Teopuu rpados.

N

20.

Knaccuyeckoe n craTHCTUYECKOE ONpENEeHUsl BEPOITHOCTU COObI-
THA. 3aKOH YCTOMYMBOCTH OTHOCUTENIbHBIX 4acToT. ['eomeTpruueckue
BEPOATHOCTH. TeOpeMbl CIIOKEHUS BEPOSITHOCTEM W CIEACTBUS W3
HUX. YCIIOBHAsl BEPOATHOCTb. TeopeMbl YMHOXKEHHsI BEPOSTHOCTEH.
@opmyna mnonHoW BepoaTHocTH. (Cxema bepnymm. @opmyisl
Jlarnaca u Ilyaccona.

21.

JIMCKpeTHbIe cly4yaiiHble BEJMYMHBL. 3aKOH pacrpeneneHus, QpyHK-
nus pacupeneneHus. UYnciaoBple XapakTEPUCTUKH. BUHOMMAIBHBIN
3akoH. 3akoH Ilyaccona. HenpepsiBHblE ciy4yailHble BEJINYMHBIL.
@yHKIUA IJIOTHOCTH PACIPENENICHNs BeposiTHOCTEN. Uucnossle Xxa-
paKkTepucTUKU. PaBHOMEpHOE, IOKa3aTeJIbHOE U HOPMAJIBHOE pac-
npenenenus. [loHsaTHe o paznuyHbIX QopmMax 3aKoHa OOJBIIUX YH-
cen. Teopema bepnynnu YeObimena. LlenTpanbHas npenenbHas Teo-
pema.

22.

I'enepanbHas COBOKYITHOCTb, BHIOOpKA, BapHAIIMOHHBINA psia. ['ucto-
rpamma, smnupudeckas QyHKIUsS pacnpeneneHus. CTaTucTuyeckue
OlLICHKH mapameTpoB. IIpoBepka cTatucTuyeckux rumotes: 1) o 3a-
KOHE pacripe/efieHus CIy4allHOW BEJWYUHBI; 2) O pa3IMuvu B OICH-
Kax MapameTpoB; 3) O MPUHAAIEKHOCTH BHIOOPOK OJIHOM TeHepalib-
HOM CcOBOKYNMHOCTH. CTaTUCTUUECKHE KPUTEPUU MPOBEPKH THUIOTE3:
kpurepuii [lupcona, Konmoropona, CThro/1eHTa.

23.

Cucrema NByX CiiydailHbIX Benu4yuH. DyHKIIMOHANBHAS U KOPPETsi-
LHMOHHAs 3aBUCUMOCTH MEXIy BenuuuHamu. JIuHelHas perpeccus.
MeTtol HaMMEHBIIMX KBAJPaTOB [JIsi ONpPENECICHUS MapameTpoB pe-
IPECCUU U CBOMCTBA ITUX OLICHOK. YPaBHEHUs JTUHEUHOW PETPECCUM.
TecHora cBsi3u u e€ oneHka o Kodpduuuenty koppensuuu. [1ons-
THE 0 HemMHeNWHOH perpeccun. Koppenauronnoe otHomenue. Onpe-
JIEJICHUE MapaMeTpPOB HEJMHEHMHBIX YPAaBHEHHMM PErpeccMM METOIOM
HAMMEHBIINX KBAJIPATOB.

Hroro

176
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5. YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOATEIbLHOH padoThl 00y4aroIMXCcst
Mo TMCIMILIHHE

Y4eOHo-MeTonuueckue pazpaborku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO OxHO-
VYpansckuii ['AY:

1. Tunossie pacueTsl 10 TeMe «OnpenaenanTeNn, MaTPULbl, CUCTEMBI IMHENHBIX YPAaBHEHUH,
BEKTOpHas anreOpa, aHaJTMTUUECKasi TeOMETpUs» [DNEKTPOHHBIA pecypc] : METOA. yKas. JUIs CTY-
JIeHTOB O4YHOU (opmbl 0OyueHus [HampasneHwii: 35.03.06 Arpoumxenepus, 13.03.02 Dnextpo-
SHEpreTuka U ekTpoTexHuka, 19.03.02 IIpoaykTel MUTaHUSA U3 PACTUTENBHOIO Chipbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKUX MalIMH M KOMILUIEKCOB, crneunanbHoctu 23.05.01
Hazemubie TpancnoptHo-TexHoJorndeckue cpencral / coct. M.H. 3emckoBa; FOxHo-Ypanbckuit
'AY, UHCTUTYT arpoMHXEHEPHH. — 3-€ U3]., uctp. u gon. — Yensounck: FOxno-Ypansckuiit [AY,
2019. — 27 c. — Pexxum gocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

2. BBenenue B MaTeMaTU4YeCKUi aHanu3 [ DIEKTPOHHBIN pecypc]: yaeb. mocodue amsi camo-
CTOATENBHOU PabOThl CTYIEHTOB OYHOM M 3a04HON (hopM 00ydeHHs (HaIlpaBJICHUS MOATOTOBKHU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocts 23.05.01) /
coct.: O. E. Axynuu [u np.]; FOxuo-Ypansckuit 'AY, UuctutyTt arpounkenepun. — YensOuHCK:
OxHo0-Y panbckuit Ay, 2017.-170 c. — Pexxum JIoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

3. TumnoBsle pacueTsl o TeMe «BBefcHHe B MaTeMaTHUSCKU aHaIN3 (DYHKIIMK OTHOU JCH-
CTBUTEIILHOIN MEepeMEeHHOI» [DIeKTPOHHBIN pecypc]: METOJ. yKa3. IUIsl CTYyJEHTOB OYHOU (HOpMbI
obOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTpodHEepreTHKa M ICKTPOTEX-
Huka, 19.03.02 ITpoaykTel IUTaHUSA U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcrutyaTauus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, crnenuaibHoctu 23.05.01 Hazemuble TpaHCHOpPTHO-
TexHonoruueckue cpeactnal / coct. O.E. Axynuu ; FOxno-Ypansckuii ['AY, UHcTuTyT arpounxke-
Hepuu. — 3-¢ u3A., uctp. u gomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

4. Tumosoii pacuer no Teme «uddepenunansaoe ncuncinenne GyHKIUN OJTHOW IeHCTBU-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CAaMOCTOSITENIEHON paboThl CTYACHTOB [DJIEKTPOH-
HBIN pecypc]: [ caMOCTOSITENHHOM pabOThI CTYJIEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
HoBa, U.C. Crabynut, M.B. ®ununnosa; IOxHo-Ypansckuii 'AY, UHCTUTYT arpoMHKXEHEPUH. —
YensaOuHCk: OxHO0-Y panbckuit Ay, 2017.-170 c. — Pexxum JocTyma:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

5. Tunosble pacuetsl 10 TeMe «HTerpanbHOe UCUUCIIEHNE (PYHKIIMU OJHOM NeHCTBUTENb-
HOW MEepPEeMEHHOW» Il CaMOCTOSITEIbHON paboThl CTYAEHTOB [DNEKTPOHHBIN pecypc]: MeTo. yKa-
3anus / coct.: O.E. Axynnu, M.H. Apxunosa; lOxuo-Ypansckuii ['AY, UHctutyt arpounxkeHe-
pun. — YenssiOuHCK: IOxHO-Y panbckuit I'AY, 2016.-82 c. — Pexxum JOCTYyIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

6. TunoBsle pacuersl o Teme «uddepeHnnanbHoe U UHTErpalbHOE UCUUCIECHUS (DYHK-
LMY JBYX MEepeMEHHBIX» [TeKcT]: MeTo . yka3. [[1sl caMOCTOSITeNbHOM pabOThI CTYJIEHTOB OYHOU U
3a04yHOi ¢opM oOyueHus (Hampamienus noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02,
44.03.04, cnenuansHocTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxno-Ypansckuit I'AY, Un-
CTUTYT arpounkeHepun. — YenssOunck: KOxHo-Ypansckuit ['AY, 2018. — 80 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

7. TunoBsle pacueTsl O TeMe «Psaappy [DNeKTpOHHBIA pecypc]: MeToJ. yKas. /Ui CTYACH-
TOB O4HOM (GopMbl 00yueHus [Hanpasneruii: 35.03.06 Arpoumxkenepus, 13.03.02 DnexkTposHepre-
TUKa U 271eKTpoTexHuka, 19.03.02 ITpoaykTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcmny-
aTanus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, crennanbHocTh 23.05.01 Hazewm-
Hble TpaHCIOpTHO-TexHoJoruueckue cpenacrsal / cocr.: O.E. Akymnu, C.A. Ckpunka; FHOxHO-
VYpaneckuit 'AY, MHCTUTYT arpouWmXeHepuu. —3-¢ 3., ucnp. u jaom. — Yensounack: HOxHO-
VYpansckuiit 'AY, 2019. — 69 c¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
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8. uddepennumanpubie ypaBHEHUS B IPUKIAIHBIX 3aa4ax [ DIEKTPOHHBINA pecypc]: MeTo.
yKa3. JUIsl CTYICHTOB O4YHOU (popMbl 00yueHust [HanpaBienuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrmyaTtanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILIEKCOB, CIEIHaTIbHOCTU
23.05.01 Hazemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpencrtBa]l / cocr.. O.E. Akynuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEpUU. — 2-¢ U3,
ucnp. u  jom. — Yemabunck: FOxno-Ypamsckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
9. TunoBoli pacuer 1Mo TeMe «Teopus BepOATHOCTEW» [DIEKTPOHHBIN pecypc|: METOM. yKas.
JUIsL CTYASHTOB O4YHOW QopMbl oOydenusi [HampaieHuit: 35.03.06 Arpoumnkenepus, 13.03.02
OnexTposHepreTuka U ueKkTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Okcrnnyatanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILUIEKCOB, CIEIUaIbHOCTU
23.05.01 Hazemnple TpaHCHOPTHO-TeXHOJNOTHYecKue cpencrtBa] / cocr.. O.E. Akynuuy,
M.B. ®ununmnosa; IOxHo-Ypanbckuii ['AY, MHCTUTYT arpouH)KeHEepUu. — 2-€ U3/1., UCTIP. U JOIL. —
YensOunck: OxHO0-Y panbckuit Ay, 2019.-106 c. — Pexxum JlocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
10. TumoBsie pacueTs 1o Teme «MaTemMaTHuecKasi CTaTUCTHKay [ DIEKTPOHHBIN pecypc]: Me-
TOA. yKa3. Ui CTYIEHTOB O4HON (opmbl 0OydeHus [HampasieHuii: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTrka u 3ekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus U3 PACTUTEIBHOIO
ceIpbsi, 23.03.03 DkcmiyaTanusi TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMIUIEKCOB, CIIEIUalb-
Hoctu 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJNOTHYECKHE cpexactBa] / coct. M. H. Apxumosa;
HOxno-Ypanbckuit 'AY, UacTuTyT arpounxenepuu. — 4-e u3f., ucnp. u gom. — Yensounck: FOx-
HO-Y paJIbCKUii Ay, 2018.-72 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

6. @oH/I OLIEHOYHBIX CPeACTB JIJIsAA POBeAeHHs
NMPOMEKYTOUYHOM aTTecTAlluM 00y4AIOUIUXCS 10 JUCIHUIJINHE

st ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKH 00ywatonuxcs TpedoBanusm OI'OC
BO pa3zpabotan (HoHA OLIEHOUYHBIX CPEACTB JJIS TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOBEICHUS
MMPOMEXKYTOUYHON aTTeCTallMM OOYYArOIIMXCsl MO AUCIUIUIMHE. DOHI OLIEHOYHBIX CPEACTB Mpel-
craBieH B [Ipunoxenun.

7. OcHOBHAsAl M 1ONOJTHUTEJIbHAsI ydeOHasi IMTepaTypa, HeoOXoauMas 1JIs1 0CBOCHHUS
AUCHHUTIIHHBI

OcHOBHas ¥ JIONOJHUTENbHAs yyeOHas nuteparypa uMmeercst B Hayunoit Oubianoreke u siek-
TPOHHOH MH(OpMaloHHO-00pa3zoBaTenbHol cpene PI'BOY BO FOxHo-Ypanbsckuii [AY.

OcHoBHas:

1. Bepman I'.H. COopHUK 33124 110 Kypcy MaTeMaTH4eCKOro aHaiusa: yueOHoe mocobue /
I'.H. bepman. — 9-e¢ u3n., crep. — Cankr-IletepOypr: Jlanb, 2020. — 492 c.— Pexxum pocryma:
https://e.lanbook.com/book/126705

2. bype B.M. Teopusi BeposSTHOCTEH M MareMaTWyecKas CTaTUCTHKA [DIEKTPOHHBIH pe-
cypc]: yuebnuk / bype B.M., Ilapununa E. M. — Dnextpon. — CI16.: Jlans, 2013. — 416 c. — Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll id=10249

3. 3amopoxer .. PykoBoJACTBO K pelIeHuIo 3a/1a4 [0 MaTeMaTHYEeCKOMY aHaJu3y: yueo-
Hoe mocoowme / I'.1. 3anmopoxern. — 8-¢ usn., crep. — Cankr-IlerepOypr: Jlane, 2014. — 464 c. — Pe-
*uM joctyna: https://e.lanbook.com/book/149

4. Knerenuk JI.B. COopHUK 3amad MO aHATUTHYECKOM TEOMETPUHU. [DNEKTPOHHBINA pe-
cypc] — DNeKTpoH. nan. — CII6: Jlanb, 2017. — 224 c. — Pexum JIOCTYyTIA:
http://e.lanbook.com/book/92615
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5. Koxyxo C.®. COopHHK 3a7ay MO TUCKPETHOW MaTeMaTHKe [DJIEeKTpOHHBIH pecypc]:
yaeonoe nmocodue / C.d. Koxyxos, [1.1. CoBepTkoB. — DnektpoH. nan. — Cankr-IlerepOypr: Jlans,
2018. — 324 c. — Pexxum nocryna: https://e.lanbook.com/book/102606.

6. Mukonu C.B. JluckperHas maremMaTuka ais OakanaBpa: MHOXKECTBA, OTHOILIEHUS, (PyHK-
1uu, rpadsl [DIEKTPOHHBIN pecypc]: yueoHoe mocodue / C.B. Mukonu. — DnektpoH. aaH. — CaHKT-
IetepOypr: Jlaus, 2012. — 192 ¢. — Pexxum goctyna: https://e.lanbook.com/book/4316.

7. Tpyxan A.A. Teopusi BEpOSITHOCTEN B MH)KEHEPHBIX NPUIIOKEHUAX [DJIEKTPOHHBIN pe-
cypc]: yaueonoe mnocobue/Tpyxan A.A, Kyapsimes I'.C. — Dnexrpon. — CII6: Jlans, 2015. — 364 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=56613

8. TyranbGaeB A.A. Teopus BEpOSATHOCTEH M MaTeMaTU4YeCKas CTaTUCTHUKA [DJIEKTPOHHBIN
pecypc]: yueonuk / Tyran6aeB A.A., Kpymun B.I'. — Onekrpon. — CI16.:Jlanb, 2011. — 224 ¢. — Pe-
wuM goctyna: http://e.lanbook.com/books/element.php?pll id=652

9. lunmages B.C. Hauwana BeIcmieli MareMaTHKU. [DIEKTPOHHBIN pecypc| — DIEeKTPOH.
nan. — CII6: Jlans, 2013. — 384 ¢. — Pesxum mocrymna: http://e.lanbook.com/book/5713

JlomostHUTEIBHAS

1. Becos O. B. Jlekiuu no matemarnueckomy aHanuzy: yueoHuk / O. B. becoB. — Mocksa:
OU3BMATIJINT, 2014. — 480 c. — Pesxxum noctyna: https://e.lanbook.com/book/59678

2. Bnosun A.}O. CnpaBouHUK MO MaTeMaTHKe Juis OakanaBpoB. [DIEKTPOHHBIN pecypc] /
A.1O. Bnoosun, H.JI. Boponuosa, JI.A. 3onkuna, B.M. Myxuna. — Dnektpon. gan. — CII6: Jlaus,
2014. — 80 c. — Pexxum nmocryma: http://e.lanbook.com/book/51722

3. BonkoB FO.B. Ilpaktuueckue 3ansaTus mo anredpe. KommiekcHpie yncia, MHOTOWICHBI.
[Dnextponnslii pecypc] / FO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'.1. KypGaTtoBa. —
Onextpon. aan. — CI16: Jlaus, 2014. — 192 c¢. — Pesxum mocryma: http://e.lanbook.com/book/51935

4. NNopodee C.H. Bricimas marematuka [Dnextponusiii pecypc] / C.H. opodees.
MockBa: Mwump u  oOpazoBanme, 2011. - 591 c¢. — Pexum  jgocryna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=102357

5. Epycamumckuii SI.M. [uckpernas matematuka. Teopust U MPaKTUKyM [DIEKTPOHHBIH
pecypc]: yuebnuk / SI.M. Epycamumckuii. — Onektpon. nas. — Cankr-IlerepOypr: Jlans, 2018. —
476 c. — Pexxum nocryma: https://e.lanbook.com/book/106869.

6. Kynpssues JI.JI. Kpatkuit kypc maremarnyeckoro ananusa: yuebnuk / JI.J[. KyapsBues.
— 4-e u3n., nepepad. — Mocksa: ®USMATIIUT, [6. r.]. — Tom 1: duddepenuuansHoe U UHTE-
rpajibHOe ucuucieHus: QpyHkuuil onHol mepemeHHoM. Psaapl — 2015, — 444 c. — Pexxum nocryma:
https://e.lanbook.com/book/71994
7. Jlucuukun B.T. Marematuka B 3amadax ¢ peHIeHUSIMU. [DJIEKTpOHHBIA pecypc]| /
B.T. Jlucuukun, N.JI. ConoBeituuk. — DnektpoH. nan. — CII6: Jlanb, 2014. — 464 c. — Pexxum no-
cryma: http://e.lanbook.com/book/2785
8. Hartancon MW.I1. Kpartkmii Kypc BBICIIEH MaTeMaTUKH. [DIEKTPOHHBIN pecypc| —
OnekrtpoH. aaH. — CII6: Jlans, 2009. — 736 c. — Pexxum nocryma: http://e.lanbook.com/book/283
9. Ipomxkuu C.C. MaremaTuka /i penieHus Gpu3nveckux 3anad. [DIeKTPOHHBIN pecype| —
OnextpoH. naH. — CI16: Jlans, 2014. — 384 c. — Pexxum nmocryma: http://e.lanbook.com/book/53688
10. ®uxtenronsii "M. OCHOBBI MaTeMaTHYECKOTO aHajiu3a: yueOHHMK: B 2 wyacTax /
I''M. ®uxtenronbi. — 11-e uza., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Hacts 1 — 2019. — 444
c. — Pexxum mocryma: https://e.lanbook.com/book/112051
11. ®uxtenronpil M. OCHOBBI MaTeMaTHYECKOTO aHamW3a: YYEeOHHK: B 2 dacTax /
I''M. ®uxtenronbn. — 10-e¢ m3a., crep. — Cankr-IlerepOypr: Jlawp, [0. 1.]. — Yacte 2 — 2019. —
464 c. — Pexxum nocryma: https://e.lanbook.com/book/115730

8. Pecypchl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHETY,
He00X0UMbIe /151 0CBOEHHUSI AU CIHUILTUHBI
1. Enunoe okHO ocTymna K yueOHO-METOMUecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcuterckas oubmmorexa ONLINE http://biblioclub.ru/

21


https://e.lanbook.com/book/4316
http://e.lanbook.com/books/element.php?p11_id=56613
http://e.lanbook.com/books/element.php?p11_id=652
http://e.lanbook.com/book/5713
https://e.lanbook.com/book/59678
http://e.lanbook.com/book/51722
http://e.lanbook.com/book/51935
https://e.lanbook.com/book/106869
https://e.lanbook.com/book/71994
http://e.lanbook.com/book/283
http://e.lanbook.com/book/53688
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/

Ob «Axanemusi» https://academia-moscow.ru/

DnexTpoHHO-6nbOaHOTeuHas cuctema IPR BOOKS http://www.iprbookshop.ru/
3BC «Opaiit» https://biblio-online.ru/

Hanmonansusiii mudpooit pecype «PYKOHT» https:/lib.rucont.ru/search

No ok

9. Meroauyeckue YKa3aHus 1l 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

Y4eOHo-MeTonuYecKue pa3paboTku nMerorcs B Hayunoil OubnnoTexe W 3JMeKTPOHHOW WH-
dbopmarmonHo-oopazoBarensHoi cpene PI'BOY BO I0xHO0-Ypansckuit TAY:

1. TunoBsie pacyeTsl 1o Teme «OnpeaenuTeNnn, MaTPUIIbl, CUCTEMbI TUHEHHBIX YpaBHEHUH,
BEKTOpHAs anre0pa, aHaTUTHUYECKasi TeOMETPUs» [DIEeKTpOHHBIN pecypc] : METOoJ. yKas. JUJIsl CTy-
JICHTOB OYHOU (opmbl 0OyueHus [Hampasienmidi: 35.03.06 Arpounxenepus, 13.03.02 Dmektpo-
9HEpreTHKa M MekTporexHuka, 19.03.02 [IpoaykTel nuTaHusg U3 PacTUTENBHOIO chipbd, 23.03.03
DKcIuTyatanus TPaHCIOPTHO-TEXHOJIOTUYECKUX MallMH M KOMILIEKCOB, crenuaibHoctu 23.05.01
HazemHble TpaHcmopTHO-TexHOJMOTHYeckue cpenactsal / coct. M.H. 3emckoBa; KOxHO-Y panbckuii
I'AY, UHCTUTYT arpouHKeHepuu. — 3-¢ U3/., ucnp. u goi. — Yensounck: FOxuo-Ypansckuii [AY,
2019. — 27 c. — Pexxum pocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

2. BBenenue B MaTeMaTU4yeCcKuil aHanu3 [ DIEKTPOHHBIN pecypc]: yueb. mocobue ams camo-
CTOSITENIEHOW PalbOTHI CTYIEHTOB OYHOW M 3a04HOM (GopM 0OydeHUs (HaNpaBICHHS IMOATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuanbaocts 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTuTyT arpounkeHepun. — YensaOuHck:
IOxHo0-Ypanbckuit TAY, 2017.-70 c. — Pexxum JIOCTYyIIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

3. Tunossle pacueTsl o TeMe «BBeneHre B MaTeMaTHUeCKU aHaIu3 (PyHKIMK OJHOM AeH-
CTBHUTEJIBHON NMEPEMEHHOI» [DJIEKTPOHHBIA pecypc|: METO. yKa3. JJIsl CTYJACHTOB OYHOW (OpMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTposHEpreTHKa U ANEKTPOTEX-
Huka, 19.03.02 IIpoaykThl NUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTHYECKHX MAIllMH U KOMIUIEKCOB, crnenuaibHoctu 23.05.01 Hazemuble TpaHcmopTHO-
texHojoruueckue cpenctral / cocr. O.E. Akynud ; FOxHo-Ypansckuii [AY, UHCcTHTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u aomn. — Yensounck: OxuHo-Ypanbckuii 'AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

4. TunoBoii pacuer no Teme «IuddepenunanbHoe ncuncnenue GyHKIUN OTHOW AeHCTBU-
TEITLHON TIEPEMEHHOMN M €ro MPUIIOKEHUS» JUIsl CAMOCTOATENIbHOW PabOThI CTY/IEHTOB [ DJIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHONU paboThl CTY/1€HTOB O4YHBIX (akynbreToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHCcTUTYT arpouHkeHepUu. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

5. TunoBsle pacueTsl o TeMe «MHTerpanpHOE HCUUCICHHE GYHKIUU OAHOM AeHCTBUTENb-
HOM MEPEMEHHOW» JIJISI CaMOCTOSITEIbHOM paObO0ThI CTYACHTOB [ DJIIEKTPOHHBIN pecypc]: METo. yKa-
3anus / coct.: O.E. Axynmuu, M.H. Apxunosa; lOxHo-Ypansckuit I'AY, UHcTUTYT arponHkeHe-
pun. — YensiOnHck: HOxHo0-Y panbckuit Ay, 2016. - 82 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

6. TumoBsle pacuersl o Teme «JlnddepeHnnanbHoe U UHTETPaIbHOE MCUYUCITCHUS (PyHK-
IIUM JIBYX nepeMeHHbIX» [TekcT]: MeTon. ykas. [[Uid caMOCTOATENbHOM paboThl CTYACHTOB OUYHON U
3a0uHOl ¢dopMm oOyueHus (HampaBieHus mnoarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02,
44.03.04, cnenmansaocth 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxuo-Ypansckuit [AY, WUn-
CTUTYT arpounkeHepuu. — Uensabunck: FOxuo-Ypansckuit 'AY, 2018. — 80 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

7. TumnoBble pacueThl 0 TemMe «PsapDy [DneKTpoHHBINH pecypc]: MEeTOA. yKa3. sl CTYIEH-
TOB 04HOUM popmbl 00ydeHus [HampaBneHuit: 35.03.06 Arpourkenepus, 13.03.02 DnexTposHepre-
THKa U 3JeKTpoTexHuKa, 19.03.02 [IpoaykTsl MUTaHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcrury-
aTanus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, criennanbHoctu 23.05.01 Hazewm-
Hble TpaHCIOpPTHO-TexHoJoruvyeckue cpencrsa] / coct.: O.E. Axynuu, C.A. Ckpunka; HOxHo-
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Vpanbckuit 'AY, VMHCTUTYT arpouHXeHepuu. —3-€¢ u3d., ucrp. u jgon. — Yensbunck: FOxHo-
VYpansckuiit [AY, 2019. — 69 ¢. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
8. uddepennmanpupie ypaBHEHUS B IPUKIAIHBIX 3a/a4aX [ DJIEKTPOHHBIN pecypc]: MeTo.
yKa3. JUIsl CTYIGHTOB O4YHOW (hopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka U ueKkTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Okcrnnyatanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILIEKCOB, CIEIHATIbHOCTU
23.05.01 Hazemnple TpaHCHOPTHO-TeXHOJNOTHYecKue cpenctBa] / cocr.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEepUu. — 2-¢ U3,
ucnp. u  jom. — Yemabunck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
9. TunoBoii pacuer 1Mo TeMe «Teopusi BEpOATHOCTE» [DIEKTPOHHBIN pecypc]: METOI. yKas.
JUIsL CTYASHTOB O4YHOW QopMbl oOydenusi [HampaBieHuid: 35.03.06 Arpoumnkenepus, 13.03.02
OnexTposHepreTuka U ueKkTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Okcrmyatanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILUIEKCOB, CIEIUaIbHOCTU
23.05.01 Hazemnple TpaHCHOPTHO-TeXHOJNOTHYecKue cpenctBa] / cocr.. O.E. Akynuuy,
M.B. ®ununnosa; FOxHo-Ypansckuit ['AY, UHCTUTYT arpouHXeHepuu. — 2-€ U3[., UCIIP. U JOIL. —
YensOuHck: OxHO0-Y panbckuit Ay, 2019. - 106 c. — Pexxum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.
10. TumoBsie pacueTs 1o Teme «MaTemMaTrHuecKasi CTaTUCTHKay [ DIEKTPOHHEIN pecypc]: Me-
TOA. yKa3. Uil CTYIEHTOB O4HON (opmbl oOyueHus [HampasneHuid: 35.03.06 ArpouHxeHepus,
13.03.02 DnexkTposHepreTrka u 3eKkTporexHuka, 19.03.02 IIpoaykTsl nUTaHus U3 PACTUTEIHHOIO
ceIpbsi, 23.03.03 DkcmiyaTanusi TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILIEKCOB, CEIHallb-
Hoctu 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJNOTHYECKHe cpexactBa] / coct. M. H. Apxurmosa;
HOxno-Ypanbckuit 'AY, UacTUTYyT arpounxenepuu. — 4-e u3f., ucnp. u gom. — Yensounck: FOx-
HO-Y paJIbCKUii Ay, 2018.-72 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

10. UudopmanuoHHble TEXHOJIOTHH, HCIOJIb3YyeMble IPU OCYNIECTBJIEHHMH 00pPa30BaTeIbLHOI0
npoiecca Mo JMCUMILINHE, BKJIIOYAs NepedyeHb NPOrpaMMHOro odecrieyeHus 1 uHgopmanu-
OHHBIX CIIPABOYHBIX CHCTEM

B HayuHoli 6ubanoTeke ¢ TEpMUHAIBHBIX CTAHIMM MpeAOoCTaBIseTCS JOCTYyI K 06a3aM JaH-
HBIX:

- Koncynpsrantllntoc (cnpaBouHble IpaBOBbIE CUCTEMBI);

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

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAaHHAs CIIPaBOYHAsI CUCTEMA);

- My TestX10.2.

[Iporpammuoe obecnieuenne. OnepanmonHas cucrema Microsoft Windows PRO 10 Russian
Academic OLP; o¢uchsrit maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc, nporpammHbIit
koMIuiekc ans tectupoBaHus 3HaHud MyTestXPRo 11.0, AntuBupyc Kaspersky Endpoint
Security.

11. MaTtepuanbHo-TexHH4YecKasi 0a3a, He00X0AUMAas /ISl OCYLeCTBICHHUA 00pa3oBa-
TeJILHOI0 NPoLecca N0 AUCHUILINHE

Y4eOHble ayAuTOpPUM IS NPOBEACHUS 3aHATHH, NPEAYCMOTPEHHBIX IMPOrpamMMoi,
OCHaIlleHHbIC¢ 000PY/I0BaHMEM M TeXHHMYECKHMH cpeAcTBamMu o0y4yenus. Ilomemenus s ca-
MOCTOSITeJIbHOI padoThl 00yUYaoIMXCcst

1. Yuebnas aymutopusi Juisi TPOBENCHHS 3aHSITHHA JICKIIMOHHOTO M CEMHUHAPCKOTO THIIOB,
TPYIIOBBIX U UHAMBUIYAIbHBIX KOHCYJIbTAIMI, TEKYIIETO KOHTPOJIA M MPOMEXKYTOUHOM aTTecTa-
muu Ne 405.
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2. YdeOHast aynuTopus IS TPOBEJCHUS 3aHSATUH JIEKIIMOHHOTO U CEMUHAPCKOT0 TUIIA, Kyp-
COBOI'0 MPOEKTUPOBAHUS, TPYNIOBBIX U MHAUBHUIYAIbHBIX KOHCYJIbTALUN, TEKYIIET0O KOHTPOJS U
IIPOMEXYTOUHOM arrectanuy; Ilomenienue st caMmocTosTenbHON paboTsl Ne 423.

3. YuebHas ayauTopusi AJis IPOBEICHUS 3aHITUI CEMUHAPCKOTO THIIA, KyPCOBOT'O MPOEKTH-
POBaHWsI, TPYMIIOBBIX U WHAUBHIYATBHBIX KOHCYIbTAIMA, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
arrectanuu; [TomerneHue s caMoCTOSITEIIbHOU paboThl Ne 427,

3. YuebOHas ayauTopusi AJis IPOBEICHUS 3aHITHI CEMUHAPCKOTO THITA, KyPCOBOTO MPOCKTH-
pOBaHMsI, TPYNIOBBIX U UHAWBUIYATbHBIX KOHCYJIbTAIMMA, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM
arrectanuu; [lomenienue ais caMocTosTeNbHOM padboThl aya. Ne 149,

Hepeqenb 060py}10BaHI/Iﬂ U TEXHUIECKUX CPEACTB Oﬁy‘leﬂlflﬂ

DKpaH NEePEeHOCHOU, TIPOSKTOP, HOYTOYK.

Y4eOHO-HarIAHbIe TOCOOMS: TOBEPXHOCTH BTOPOIO MOPSIKA.

[TK DUAL-G2010/KXK18,5, TIK P-4/1GB/160Gb/monutop 17, Ilpoextop Acer, Dkpan Matte.
[IK DUAL-G2010/KK18,5, TIK P-4/monutop 17, mpoektop BenQ, sxpan ECONOMY.
Cuctemusiii 6;10k. MoHHTOD.
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IMPUJIOKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOBEACHUS IIPOMEKYTOUYHOHN aTTeCTalluN
oOyyJaronuxcs
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1. KoMmneTeHUuM ¥ UX HHAUKATOPBI, (hopMuUpyeMble B IIpoLiecce 0CBOEHUS TUCHUILINHBI

OIIK-1 CnocoGeH pemate TUIIOBBIE 3aJjaul IPOPECCHOHATIBHON JESATEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUI

®opmupyemsie 3YH Hanvenosasne
OIICHOYHBIX CPEJICTB
&
Kox u HaumenoBaHnue nH- u: = E 5
JTUKAaTOpa JOCTHIKEHUS g =1 =
KOMIIETEHIUU 3HAHUS YMCHHUS HAaBBIKU > § ;‘ §
S E s C
< & s
=
N/I-1lomk-1 OO6yuarommiics noipkeH | OOydaroruiics JIOJDKEH OO0yuaromuiics 10KEeH 1.0OtBer Ha | 1. Dx3amen
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIE TMOHSTHUS | yMETh: HCIOJIb30BaTh Ma- BJIaJICTh: HAaBBIKAMU HC- MpaKTH4ie- 2. 3auer
KOHBI €CTECTBCHHOHAYUYHBIX | H METOJBI MATEMATHUKH JJIs1 | TEMaTHICCKHIMA anmapar | TOJb30BaHUS MaTeMaTude- | CKOM  3aHs-
TUCITUIINH JJIS PeIIeHUs] | PelleHus CTaHJIAPTHBIX 3a- | Ui PElIeHUs CTaHIAPTHBIX | CKOTO ammapaTa JUisl perie- | THH.
CTaHJIAPTHBIX 33J1a4 B COOT- | a4 B COOTBETCTBHUU C | 3aJ]ad B COOTBETCTBUHM C | HUS CTaHJIAPTHHIX 3a1a4 B | 2. HauBU-
BETCTBUU C HAMIPABICHHO- | HAIPaBIEHHOCTHIO Mpo- | HAPaBIEHHOCTHIO po- | COOTBETCTBUU C HaIpaB- nyanbHOE 3a-
CThIO MpodecCHOHATBHON | ()eCCHOHANBHOM  JIeATeNb- | (DECCUOHATBLHON  JIeSTeNb- |  JIGHHOCTBIO Mpodeccro- naHue (Tumo-
JEATEIIbHOCTH HOCTH - HOCTH - HAIBHOM JIEATETbHOCTH - | BOW pacuyer).
(b1.0.09-3.1) (b1.0.09-V.1) (b1.0.09-H.1) 3.Tectupo-
BaHUE
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OIIK-5 CriocobeH yd9acTBOBaTh B IPOBEACHUH YKCIIEPUMEHTATBHBIX HCCIEAOBAHNN B TPO(HECCUOHATLHOM A TEIbHOCTH

®opmupyemsie 3YH Haumenosanue
OIICHOYHBIX CPEJICTB
3
Kox u HauMeHOBaHuE UH- ~ 5 = =
JIUKaTOpa JOCTHKCHUS g = S 5
KOMIIETEHIUH 3HAHUA YMCHHUS HaBBIKH > § ; §
S g z L
&, <
=
N/I-1lomk-s OO0yuaromuiics 10KEeH OO0yuaromuiics 10KEeH OOy4Jaromuiics JOJKCH 1. OtBer Ha 1. 3auyer
VY4acTByeT B 9KCIIEPUMEH- | 3HATh: QyHIaMEHTAIbHBIC YMETh: IIPUMEHSTh MaTe- BJIQJICTh. HABBIKAMU I10- | MpaKTHYe-
TaJbHBIX HCCIICIOBAHUSAX [0 | OCHOBBI MATEMATUKH HEOO- | MATHUYECKH armapar npu | CTPOCHUS MaTEMAaTHYECKHUX | CKOM 3aHs-
HCIIBITAHUIO CEJIbCKOXO3SIH- XOJIMMBIC JUISl y4aCTHS B YYaCTHH B DKCIICPUMECH- MoJenell HEOOXOMUMBIX | THH.
CTBEHHOM TEXHUKH OKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHMUAX JUTSL y9aCTHUsI B OKCIICPH- 2. uanusu-

CJI€TOBAHUAX 110 UCHbBITA-
HUIO CEJILCKOXO3SIMCTBEH-

0 UCOBITAaHUIO CEIbCKOXO0-
3IUCTBEHHON TEXHUKH -

MCHTAJIbHBIX UCCJICO0BA-
HUAX 110 UCTIBITAHUIO CCJIb-

IyalbHOE 3a-
naHue (Tumo-

HOM TEXHUKH - (51.0.09-V.2) CKOXO3SIICTBEHHOUM TEXHU- | BOW pacuyer).
(51.0.09-3.2) KU - 3.Tectupo-
(51.0.09-H.2) BaHUC

2. Tloka3aTeu, KpUTEPHH U IIKAJIA OLEHUBAHUS UHIMKATOPOB JA0CTHKEHUS KOMIIETEeHIIN

I/UI-].OHK.:L I/Icnom,syeT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX AVCHUIIIINH JJId PCIICHUA CTAaHAAPTHBIX 3a1a4 B COOTBECTCTBHU C HAIIPABJICHHOCTBIO

npodeccnoHaNbHOM eI TENbHOCTH

IIokazarenu oneHu-

KpI/ITCpI/II/I 1 IIKaJIa OHCHHUBAHUSA PE3YJILTATOB 06y‘{CHI/I$I IO JUCHMITIIMHE

Banus (Gopmupye-
Mble 3YH)

Henocrarounslil ypoBeHb

JlocTatouHsIi ypOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

b1.0.09-3.1

OO6yyaromuiicst He 3HaeT oc-
HOBHbIE MTOHATUS U METO/IbI
MaTeMaTUuKH JUTS PEIICHHS

CTaHAAPTHBIX 3a/1a4 B COOT-
BETCTBHUH C HAIIPABJICHHO-

OOyuaromuiics crabo 3HaeT
OCHOBHEBIE IIOHATHS U METO-
JIbI MATEMATHKH JIJIS Pelle-
HHUS CTaHI[apTHBIX 3a1a4 B
COOTBETCTBUU C HAIIPABJICH-

OOyuaromuiicsi ¢ He3HAYH-
TENLHBIMH OIIHOKAMH U OT-
JISTBHBIMU TIPOOETIaMu 3HACT
OCHOBHBIC ITOHATHUA 1 METOIbI
MATEMATHKH JIJIST PEIICHHUSI

Obyuaromuiics ¢ Tpedyemoit
CTETIEHbIO MOJHOTHI U TOYHO-
CTH 3HAECT OCHOBHBIC ITOHATHS
U MCTOAbI MaTCMAaTUKHU JIA
pelIeHNUs CTaHJApTHHIX 3a/1a4
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[Toka3arenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

KpI/ITepI/II/I 1 IIKajJla OHCHHUBAHUSA PE3YJIbTAaTOB O6y‘leHI/I${ IO JUCHHUIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBIO TPO(heCCUOHATTEHOU
JeSATEIbHOCTH

HOCTBIO MMPOQECCHOHATBHON
JEATeILHOCTH

CTaHAAPTHBIX 3324 B COOT-

BETCTBUU C HAIIPABICHHOCTHIO

npodeCCHOHATBLHOM J1esATelNb-
HOCTH

B COOTBETCTBUU C HaIpaBJICH-
HOCTBIO MPOQeCcCUOHAIBHOMN
NEeSATEIbHOCTH

b1.0.09-VY.1

OOyyaromuiicst He yMeeT uc-
H0JIb30BaTh MaTeMaTH4ECKHUil
arrmapar ajid peucHusA CTaH-
TAapTHBIX 3a]a4 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodecCHOHaIbHOM Jes-
TEJIBHOCTH

OO6yuaromuiicst ciabo ymeer
HCII0JIb30BAaTh MaTeMaTHye-
CKMM anmapar Juisi peleHus
CTaHJapTHBIX 3a/1a4 B COOT-
BETCTBUU C HAIIPABJIECHHO-
CTbIO NMPO(ecCHOHANBHOM
JESITENIbHOCTH

OOyuarommiicsi ymeer uc-
HOJIb30BATh MATEMATHICCKHI
anmapar JJis pEelIeHUs CTaH-
JapTHBIX 3a/1a4 B COOTBET-
CTBHH C HAIPABICHHOCTHIO
npo(heCCHOHATBHOMN NesTelb-
HOCTH

OOyyaromuiics ymeer uc-
H0JIb30BaTh MaTeMaTUIECKUH
amrmapar JJisi pelIeHus CTaH-
JApTHBIX 33724 B COOTBET-
CTBHH C HAIIPABICHHOCTHIO
npodeccHoHaNbHON AesATeIb-
HOCTH

b1.0.09-H.1

OO0yyaromuiics He BiaeeT
HaBbIKaMHU UCITIOJIB30BaHUA
MaTeMaTHYeCKOro amnmnapara
AJIg pCIICHUA CTAaHJAPTHBIX
3a/la4y B COOTBETCTBUU C
HaIpaBJIECHHOCTHIO TTpodec-
CHOHAJIbHOU JesITeNIbHOCTH

OO6yuaromuiics cinabo Bia-
JIeeT HaBBIKAMH UCITOJIL30-
BaHMS MaTEMaTHYECKOTO all-
napara Jyisl pelieHus CTaH-
JIAPTHBIX 33]1a4 B COOTBET-
CTBUU C HAIIPaBJICHHOCTHIO
npogeccuoHaIbHOU 1es-
TEJILHOCTH

OO6yyaromuiicst ¢ HeOOIbIIIN-
MU 3aTPYAHCHHUSIMH BIIAJICET
HaBBIKAMH HCIIOJIL30BaHMS
MaTEeMaTHYECKOTO armapara
JUTSL pEIICHUS CTaHAAPTHBIX
3a7a4 B COOTBETCTBHH C
HAIMPaBIEHHOCTHIO Podeccu-
OHAJILHOU NEITEILHOCTU

OO6yuaromuiics cBOOOIHO
BJIaJi€ET HaBBIKAMH HCIIOJIB30-
BaHMI MaTEMaTHYECKOTO all-
napara Jis pelieHus CTaH-
JApTHBIX 337a4 B COOTBET-
CTBUH C HAIIPABJICHHOCTHIO
pohecCuOHATBLHON JesTeNb-
HOCTH

NI-1lonk-s YuacTBYyeT B SKCIIEPUMEHTAIBHBIX UCCIEA0BAHUSAX 110 UCIIBITAHUIO CEIbCKOX035HCTBEHHOW TEXHUKHU

IToka3aTenu orneHNn-
BaHus (Popmupye-
Mmbie 3YH)

Kpurepuu u mikana olleHHBaHUs Pe3yJabTaTOB 00YUYEHHUs 10 AUCIUTIIIMHE

HenocratouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Bricokuii ypoBeHb

b1.0.09-3.2

OOyyaromuiicst He 3HaeT
(byHIaMeHTaJIbHbIE OCHOBBI
MaTEeMaTHKU HEOOXOANMbIE
JUISL y9acTusi B SKCIIEPHMEH-
TaJBHBIX UCCIIEIOBAHUSIX IO
VCIIBITAHUIO CEJIbCKOXO035M-

OO6yyaromumiics c1abo 3HaeT
(yHI1aMeHTaJIbHbIE OCHOBBI
MaTeMaTUKU HEOOXOIHMbIE
JUTSl y4aCTHs B SKCTIEPUMEH-
TAJIBHBIX UCCJICOOBAHUAX 110
HCITBITAHHUIO CEIILCKOX 03~

OOyuaromuiics ¢ He3HAYH-

TEJIBHBIMHA OIIIMOKAMHU U OT-
JICNIbHBIMU TIPOOETaMu 3HACT
GbyHIaMEeHTaIbHBIE OCHOBBI

MaTeMaTHuKun HGOGXOIII/IMBIC

JUISl Y9aCTHs B 9KCIICPUMECH-

OOyuarommiicsi ¢ TpeOyeMoit
CTCIICHBIO ITOJIHOTHI U TOYHO-
CTHU 3HaeT (yHIaMEHTaJIbHbIC
OCHOBBI MaT€MaTHKH HEO0X0-
AUMBIC JIS1 YUaCTHUA B SKCIIC-
PHUMEHTAJIBHBIX UCCIICTIOBAHH-
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[Toka3arenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

KpI/ITepI/II/I 1 IIKajJla OHCHHUBAHUSA PE3YJIbTAaTOB O6y‘leHI/I${ IO JUCHHUIIIIMHE

HenocraTouHnslil ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CTBEHHOU TEXHUKU

CTBEHHOU TEXHUKU

TaJIbHBIX UCCIIEI0BAHUIX 110
HWCHOBITAHUIO CEJILCKOXO03SIi-
CTBEHHOU TEXHUKU

SIX TI0 MCIIBITAHUIO CEJIBCKOXO-
3IUCTBEHHON TEXHUKU

b1.0.09-Y .2

OOyuaromuiicss He yMeeT
MPUMEHSATh MAaTEeMAaTHUECKUI
amnmnapar IpH y4acTHH B KC-
MEPUMEHTAJIbHBIX UCCIEN0-
BaHMAX 110 UCIBITAHUIO CEJIb-
CKOXO03SMCTBCHHOM TEXHUKU

OOyuarommiics ciiabo ymeer
MPUMCHSITh MaTEMaTHICCKHHA
anrmapar MpH y4acTUHU B 9KC-
MIEPUMCHTAIBHBIX HCCIIEI0-
BaHUSIX 10 UCTIBITAHUIO
CEJIbCKOXO35MCTBEHHON TEX-
HUKHU

OO0yuaromuiicsi yMeeT rnprume-
HATH MAaTEMaTHYECKUH amra-
paT Opu y4acTUH B SKCIIEPH-
MEHTaJIbHBIX UCCIEAOBAHUSIX
110 UCHBITAHUIO CEJIbCKOXO-
35iICTBEHHOM TEXHUKHU

OOyuaromuiicsi yMeeT npume-
HSATH MAaTEeMAaTHYECKUH amma-
paT IpH y4acTHH B IKCIIEpHU-
MEHTaJIbHBIX UCCIIEIOBAHUIX
10 UCIIBITAHUIO CEIBCKOXO-
351MCTBEHHON TEXHUKHU

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT

HaBBIKAMH TIOCTPOCHUS Ma-

TEMAaTUYECKUX MOJICIICH He-
00XOJIUMBIX JJISl y4acTHsI B

BKCHepI/IMeHTaHLHBIX HUCCIIC-
JIOBAHUSX IT0 MCITBITAHHIO

CEIIbCKOXO03SMCTBCHHOM TEX-

HUKH

OOyuatonmiics ciabo Bia-
JICET HAaBBIKAMH ITOCTPOCHHMS
MaTeMaTHYECKUX MOJeIei
HEOOXOIUMBIX JJIsl y4aCTHS
B DKCIIEPUMEHTAILHBIX C-
CIEI0BAHUIX 110 UCILITAHHUIO
CEIIbCKOX03IMCTBCHHOM TEX-
HUKH

OO0yuaromuiicst ¢ HeOOIbIIIH-
MU 3aTPYJIHEHUSIMU BIAJECET
HaBbIKaMH HOCTpOGHI/ISI Mare-
MAaTHYECKHUX MOJIEICH He0O-
XOOUMBIX IJIA yLIaCTI/ISI B OKC-
IIEpPUMEHTAIBHBIX UCCIEN0BA-
HUAX 110 UCIIBITAHUKO CCIIb-
CKOXO3SIMCTBEHHOM TEXHUKHU

OOGyuatromuiicsi cBOOOTHO
BJIaJIC€T HABBIKAMH ITOCTPOE-
HHUS MaTEMATUUYCCKUX MOJIC-
Jeit HeOOXOAUMBIX IS y4da-
CTHUA B BKCHepI/IMeHTaJ'IBHI)IX
HCCIICA0BAHUAX IO UCIIBITA-
HHIO CEIIbCKOXO03IMCTBCHHOM

TEXHUKH
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3. TunoBble KOHTPOJILHBIE 3aJaHNUS U (MJIH) MHbIE MATEPHAJIbI, HEO0OX0AUMBbIE /1JI5l OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA JeITEJIbHOCTH, CPOPMUPOBAHHBIX B Ipolecce
OCBOEHHS JUCIHUILIMHBI

TumoBsie KOHTPOJIBHBIE 33/1aHUS U MaTEPHUAIIbl, HEOOXOUMBIE JIUIsl OLECHKH 3HAHUW, yMEHHHA
Y HaBBIKOB, COJIEPXKATCS B yUeOHO-METOIUYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. TunoBsle pacuetsl 110 TeMe «ONpeaeIUTeNN, MaTPULIBI, CHCTEMBI IMHENHBIX YpaBHEHUH,
BEKTOpHasl anredpa, aHAIUTUYECKasi TeOMETPUsD» [ DIEKTPOHHBIN pecypc] : MEeTO. yKa3. IS CTy-
JCHTOB 04HOM (popmbl 00yuenus [Hanpasnenuii: 35.03.06 Arpourxkxenepus, 13.03.02 Dnexrpo-
SHEpreTrkKa u aekTpoTexHuka, 19.03.02 [IpoaykTel mUTaHKUs U3 PaCTUTENBHOTO ChIphs, 23.03.03
OKcIulyatanus TpPaHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB, cienuranbHocty 23.05.01
Hazemusbie TpancnioptHO-TexHOJIOTHUeckue cpeactral / coct. M.H. 3emckoBa; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpouHXeHEepHH. — 3-€ U31., Uctp. U aom. — Yemstounck: FOxuo-Ypansckuii 'AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

2. BBenenue B MaTeMaTUYECKUN aHAIN3 [ DIIEKTPOHHEIN pecypc]: yued. mocodue i camo-
CTOATENbHOU PabOTHI CTYJACHTOB OUHOM U 3a04HOM (opM oOyueHus (HampaBiIeHHs MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenmansHOoCcTh 23.05.01) /
coct.: O. E. Axynud [u ap.]; FOxHo-Ypansckuii TAY, UHcTUTYT arpontxenepuu. — YenssOnHCK:
HOxHo-Ypanbckuit 'AY, 2017. — 70 c. — Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

3. TumnoBsie pacyeTsl 0 TeMe «BBeieHne B MaTeMaTHUSCKUN aHAIU3 (PYHKIIMH OJTHOU Jei-
CTBUTEIJILHOI MepeMeHHOW» [ DNIeKTPOHHBIN pecypc]|: METOA. yKa3. AJis CTYJEHTOB OYHON (HOPMBI
oOyuenus [HampaBierwii: 35.03.06 Arpourkenepus, 13.03.02 DinekTpoIHepreTUKa u JEKTPOTEX-
Huka, 19.03.02 [IpoayKThl NUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 Dkcmmyaranus TpaHCIOPT-
HO-TE€XHOJIOTMYECKHUX MAIIUH U KOMIUIEKCOB, cienranbHocTy 23.05.01 HazemHble TpaHCIIOpTHO-
texHonoruueckue cpenctral / coct. O.E. Axynuy ; FOxHo-Ypansckuit [AY, UHCTUTYT arponHxe-
Hepuu. — 3-¢ u3Ml., ucnp. u gon. — Yensounck: KOxHo-Ypansckuii AV, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

4. Tumooii pacder no Teme «AuddepeHnnanpaoe ucunciaeHnne GyHKIUN OJHOHN IeHCTBH-
TEJIbHOM MepeMEHHOMN 1 €ro MPUIIOKEHUS» ISl CAMOCTOSTENIbHON pabOThI CTYAEHTOB [ DJIEKTPOH-
HBIN pecypc]: [ caMoCTOATENbHOM pabOThl CTYACHTOB OYHBIX (hakynbTeToB] / coct.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; FOxno-Ypansckuiit 'AY, IHCTUTYT arpouHXEHEPUH. —
Yensounck: KOxuo-Ypansckuii 'AY, 2017. — 70 ¢. — Pexxum gocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

5. Tunossle pacyeTsl o Teme «MHTerpanbHoe ucuncieHne QyHKIUU OJJTHON JeHCTBUTENb-
HOW MEPEMEHHOI» JJIs1 CAMOCTOSITEILHON pabOThI CTY/IEHTOB [ DJIEKTPOHHBIN pecypc]: MeTo/1. yKa-
3anus / coct.: O.E. Akynuu, M.H. Apxunosa; IOxHo-Ypansckuii 'AY, UHCTUTYT arpouHxkeHe-
pun. — YensiOunck: FOxuo-Ypansckuit 'AY, 2016. — 82 c. — Pexum goctyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

6. Tumnossle pacueTsl o TeMe «JluddepeHnuanbHOe U HHTETPaIbHOE UCUUCTCHUS (QYHK-
LIUU IBYX NepeMeHHbIX» [ TeKcT]: MeToa. yka3. [ caMOCTOSTEIbHON pabOThI CTYA€HTOB OYHOM U
3a04HOM opm 00yueHus (HampasiaeHus moarotTorku 23.03.03, 23.03.02, 35.03.06, 13.03.02,
44.03.04, cienmanbHOCTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, Un-
CTUTYT arpouHxenepuu. — Yensaounck: FOxuo-Ypansckuiit 'AY, 2018. — 80 c. — Pexum goctyna:
http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

7. Tumnossle pacueTsl O TeMe «PaapDy [DIEKTPOHHBIN pecypc]: MeTo. yKas. JJIsl CTy/IEH-
TOB 04HOU (popmbI 00yueHus [HanpasieHuit: 35.03.06 Arpourxenepus, 13.03.02 DnexTposnepre-
TUKA U JJIEKTPOTEeXHUKA, 19.03.02 [TpoayKTsl NUTaHMS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcmny-
aTauus TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIINH U KOMIUIEKCOB, cienuanbHocTH 23.05.01 Hazewm-
HbIE TPAHCIIOPTHO-TeXHOJOorHueckue cpenctnal / coct.: O.E. Axynuy, C.A. Ckpunka; FOxHo-
Ypansckuii 'AY, UaCTUTYT arponH)eHepuu. — 3-e u3I., ucrp. u Ao, — Yensouack: FOxHO-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.
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8. uddepenumanbupie ypaBHEHUS B MPUKIATHBIX 33a4aX [ DIEKTPOHHBINA pecypc]: METOA.

yKa3. IJisl CTyICHTOB 09HOM (popMbl 00yuenus [Hanpasienuid: 35.03.06 Arpounxenepus, 13.03.02
DneKTposHEpreTUKa 1 3aeKTpoTexHuka, 19.03.02 IlpoaykThl nUTaHUs U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcmutyaTanusi TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U KOMIUIEKCOB, CLIEUATIbHOCTH
23.05.01 HazemHbIe TpaHCTIOPTHO-TeXHOMOTHYEeCKUE cpeactBa] / coct.: O.E. Axynuy,
C.A. Cxpunka, U.C. CtabynuT; FOxno-Ypanbckuii ['AY, UHCTUTYT arpouHXeHepHH. — 2-¢ u3l.,
ucnp. u jon. — Yensounck: KOxuo-Ypansckuii [AY, 2019. — 81 c. — Pexxum goctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

9. Tunosoii pacuet o Teme «Teopust BepOSTHOCTEN» [ DIEKTPOHHBIN pecypc]: METOI. yKas.
JUTSI CTYZIEHTOB OYHOM (hopmbl 00ydeHus [Hanpasienuii: 35.03.06 Arpounskenepus, 13.03.02
DneKTposHEPreTHKa 1 3aeKTpoTexHuka, 19.03.02 IIpoaykThl nUTaHUS U3 PACTUTEIBLHOTO ChIPbS,
23.03.03 OkcmuryaTanusi TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U KOMILJIEKCOB, CIIEUAIbHOCTH
23.05.01 HazemubIe TpaHCTIOPTHO-TeXHONMOTHYEeCKUE cpeactBa] / coct.: O.E. Axynuy,
M.B. ®ununmnosa; KOxuo-Ypanbckuii 'AY, UHCTHTYT arpouHXeHEpHH. — 2-€ U3/., UCIIP. U JIOT. —
Yensbunck: FOxuo-Ypansckuii [AY, 2019. — 106 c. — Pexxum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

10. TumoBsie pacueTsl 0 TeMe «MaTeMaTHIecKasi CTAaTUCTHKAY [ DJICKTPOHHBIN pecypc]: Me-
TOJ. yKa3. Jisl CTYJCHTOB OUHOM Qopmbl 00yueHus [HanpasneHuii: 35.03.06 Arpounxenepus,
13.03.02 DnexTposHepreTuka u 3ekTpoTexHuka, 19.03.02 [IpoaykTel UTaHUS U3 PaCTUTEILHOTO
ceIpbs, 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMILJIEKCOB, CIIELUalIb-
HoctH 23.05.01 HazemHsbIe TpaHCTIOpTHO-TEXHOJIOTHYECKUE cpencTBa] / coct. M. H. Apxwumoga;
HOxno-Ypanbckuit 'AY, UHcTuTyT arpounkenepun. — 4-e uz., ucnp. u jpom. — Yensaouuck: KOx-
HO-Ypanbckuit 'AY, 2018. — 72 ¢. — Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

4. MeToauveckne MaTepHAaJIbl, ONpeesolue Npoueaypbl OlleHNBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (MJIH) ONBITA /1eATEJIHHOCTH, XaPAKTEPHU3YIOIIMNX
chopMUpPOBAHHOCTH KOMIIETEHIIUI

B nanHOM pa3zgene MeTroaMuYecKHWE MaTepualbl, ONpPENENSIONINE MPOIEeIyphl OLIEHUBAHUS
3HaHUI, yMEHU, HABBIKOB U (WJIM) OIBITA JESATEIBHOCTH, MO TUCHMILIMHE «MaTteMaTHkay, npuBe-
JI€Hbl IPUMEHUTENBHO K KaXXJAOMY U3 MCIOJIb3YEMbIX BHUJIOB TEKYIIETrO KOHTPOJISL YCIIEBAEMOCTH U
MIPOMEKYTOUHON aTTeCTallMi 00yYaroIUXCS.

4.1. OueHo4HbIe cpecTBA /s IPOBeAeHUs TEKYIero KOHTPO.Is yCIeBaeMoCTH

4.1.1. OTBeT Ha MPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHSATHH HCIIOIB3YETCS JUISl OIEHKHA KauyecTBa OCBOSHUS 00ydaro-
IIMMCSI OCHOBHOM MpodeccHoHANbHONW 00pa30BaTeNbHON MPOrPaMMBbI IO OTAEIBHBIM BOMPOCAM H
TeMaM JUCIHHUIUIMHBL. TeMbl U TUIaHbl 3aHITHA (CM. MeTo/apa3paboTKH II. 3) 3apaHee COOOIIAI0TCS
oOyuatomumcsi. OTBET OLIEHUBAETCS OLIEHKOU «OTIMYHOY, «XOPOIIOY, «YIOBIECTBOPUTEIHHO» UIU
«HEYJOBIIETBOPHUTEITHHO.

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

JeSITebHOCTH, XapaKTEepU3YIOIIUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHIMU
U B TPOIecCce OCBOCHUS TUCITUTUTNHBI
1. | 1. Beruncautb 00bEM TPEYronbHOM MUpaMuIbl C BEPIIMHAMU B TOY- N-lomnk-1

kax 4, B, C, D u HaiiTu ;yiuHy BBICOTHI, OMyIIeHHON 13 BepmmHbl D | Mcmons3yer ocCHOBHBIE
Ha rpanb ABC, eciiu A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI €CTECTBEHHO-
2. HampspkeHre Ha KJIEMMax JJICKTPUYICCKOW IIETH, PaBHOE MEPBO- | HAYYHBIX JUCIUTUIHH
HAa4yaJIbHO HYJIO, PABHOMEPHO BO3PACTAET; OJHOBPEMEHHO B IIEMb JUIsl peLIEHUs] CTaH-
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHus U (WJIM) WHBIE MaTepHallbl, HEOO-
Ne | xonumple JUIsl OLICHKM 3HAHWUH, YMEHHWH, HABBHIKOB M (MJIM) OTIBITA
JESTEIIbHOCTH, XapaKTepU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH-
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

Kox u HaumenoBanue
HWHUKATOpa KOMIIe-
TEHLINU

BBOJIUTCSI CONPOTUBIICHUE, POMOPLHUOHATIBLHOE KBAJIpaTy BPEeMEHU
¢ kod(ddunuentom mnpomnopruoHabHocTH 1 OM/mMuH. IlepBona-
qajpHOE conpoTuBieHue 1enu 4 OM. B kakoil MOMEHT BpeMEHU TOK
B LIEIIY HAXOOJIbIINI?

JTAapTHBIX 33]a4 B COOT-
BETCTBUU C HAIPaB-
JICHHOCTBIO TIpodeccH-
OHAJILHOM JICSITENBHO-
CTH

1. B )xuBOTHOBOYECKOM KOMIUIEKCE JJIs1 KPYITHOI'O POraToro CKoTa
IpY pa3gadd KOPMOB paboTaroT Ba TpaHcnoprepa. [Ipeanonoxum,
YTO BEPOSATHOCTh OE30TKA3HOM pabOThl B TEUEHHUE 3UMHUX MECALEB
Kaxaoro u3 Hux pasHa 0,9. Tparcmoprepsl paboOTaOT MpHU ToIade
3JIEKTPOIHEPruu He3zaBUcUMO. HailTu BeposSTHOCTH TOro, 4To B Te-
YeHHEe 3MMHETr0 BpeMeHHU OyayT paborats: 1) XOTs ObI OJUH TpaHC-
HopTep; 2) TOJIBKO OAMH TPaHCIIOPTED.

2. CpenHsisi yposkalfHOCTh HIIEHUIB! (B IEHTHEpax ¢ | rexrapa) B
X03s1icTBE 007acTH SBJISETCS HOPMAIBHO PpacIpeieseHHON ciy-
YyailHOW BEJIMYMHOW CO CPEeIHUM 3HaueHueM 23 11 u Jucnepcuei
1,21 1. KakoBa BeposSTHOCTH TOTO, YTO Ha 3 CIy4ailHBIM 00pazoM
0TOOpaHHBIX y4acTKax ypoxkaiHocTh Oyner He meHee 25 n? Cocra-
BUTh (DYHKIIUIO IJIOTHOCTH.

HJ-1onk-s
YyacTByeT B 3KCIIEpU-
MEHTAJIbHBIX UCCIIENO0-
BAHUSAX 110 UCHLITAHUIO
CEIIbCKOX03MCTBCHHOM

TEXHUKHU

Kputepun onenuBanusi orera (Tal.) JOBOASTCS 10 CBEACHUS OOYYarOIIMXCS B Hayalle 3a-

HaTtuid. OnieHKa oOBSBIAETCS 00yUaroIeMycs HETOCPEACTBEHHO MOCIIe OTBETA.

HIxkana

Kputepun onenuBanus

Onenka 5
(oTHM4HO)

- o0y4aromuiics MOJTHO YCBOMJ y4eOHBIN MaTepHa;

- IPOSIBIIIET HaBBIKU aHalM3a, 0000IEHHs, KPUTHUECKOTO OCMBICIe-
HUS U BOCIPUATHS MHPOPMAIMH, HABBIKM MPUMEHEHHS] OCHOBHBIX Ma-
TEMATHYECCKUX METOJOB;

- Marepuall U3JI0KEH IPaMOTHO, B OIPEAEIICHHON JOTUYECKOM IOocCIIe-
JIOBATEJIbHOCTH, TOUHO UCIIOJIb3YETCS] TEPMUHOJIOTHS;

- I0Ka3aHO YMEHUE WIIKOCTPUPOBATH TEOPETUYECKUE MTOJIOKEHHSI KOH-
KPETHBIMU ITPUMEPAMH, IPUMEHSTh UX B HOBOW CUTYallHH;

- IPOACMOHCTPHUPOBAHO YMCHHEC PCIIATh MPUKIIAIHBIC 3a1a49H,;

- IPOIEMOHCTPHUPOBaHA CPOPMUPOBAHHOCTh M YCTOMUMBOCTh 3HAHUH,
YMEHHH U HaBBIKOB;

- MOT'YT OBITh JOMYLIEHHI OJ{HA-/[B€ HETOYHOCTH MPU OCBELIEHUU BTO-
POCTETIEHHBIX BOIPOCOB.

Ornenka 4
(xopor1o)

OTBECT YAOBJICTBOPACT B OCHOBHOM TpeGOBaHI/IHM Ha OLCHKY «5 », HO TIpA
9TOM UMECT MECTO OJWH U3 HEAOCTATKOB:

- B YCBOCHHUHU yqeGHoro Marcpualia JOMYyIICHbI HeOOoIbIIINE HpO6CHLI,
HC UCKa3WBIINUEC COACPIKAHNEC OTBETA,

- B pCHICHUU NMPUKIIAAHLIX 3ada4 JOMYHICHbBI HC3HAYUTCIIbHBIC HECTOYHO-
CTH.

Ouenka 3
(YZIOBIETBOPUTEIHHO)

- HENOJIHO WJIM HETOCJIEN0BAaTEIbHO PACKPHITO CONEPKAHUE MaTEpHaIIa,
HO IMOKa3aHO o0Ilee MOHMMAaHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI
YMEHHS, JOCTAaTOYHbIE /JIs AAJIbHEHIIETO YCBOCHUS MaTepuana;

- UMEJIUCh 3aTPYJHEHUS WM JOMYLIEHBI OIMIMOKH B ONPEICTICHUN TTOHS-
THI, UCTIOJI30BaHUK TEPMHUHOJIOTUH, B NPUMEHEHUH MaTeMaTHYeCKUX
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Hkana Kpurepun oueHuBanus

METOJIOB PEIICHUS MPUKIAJHBIX 3a]]a4, UCIPaBICHHBIEC MMOCIE HECKOJIb-
KHX HaBOJSIIMX BOIPOCOB;

- IPU HETIOJIHOM 3HAHUHM TEOPETHUYECKOrO0 MaTepuajia BBISABICHA HEIO0-
cTaroyHasi cpOpMHUPOBAHHOCTh YMEHUU M HABBIKOB, OOy4aroluiics He
MOJKET MIEPEHOCHUTH 3HAHUS B HOBBIC TPOOJIEMHBIC CUTYAIUH.

Ornenka 2
(HEeYIOBJIETBOPUTEIHHO)

- HE PacKphITO OCHOBHOE COZIEpKaHKHe yueOHOTo Marepuaia;

- OOHapy)XeHO HE3HAaHUE WJIM HEMOHMMaHUe OoJbIIed Wiu Haumbosee
BaXHOW YacTH yuyeOHOTo Marepuana;

- JONyUIEHbl OMMOKU B OMpPENEICHUU MOHSATHM, MPH HCIOIb30BAHUN
TEPMUHOJIOTUH, B MPUMEHEHUU MAaTEMaTUYECKUX METOJOB MpHU pelle-
HUM TIPUKJIAAHBIX 337a4, KOTOpPbIE HE MCIPABIICHBI MOCIE HECKOJIbKUX
HABOJISAIINX BOIPOCOB.

4.1.2. nauBuayanpHOE 3ajaHre (TUIIOBOM pacyer)

NunuBuayanbHoe 3ajaHue (ajee THUIOBOM pacyeT) HCHOJb3YeTCs IJs OLIEHKH KadecTBa
OCBOCHHS OOY4YaIONIMMCS OCHOBHOW MpPOQECCHOHATBHONH 00pa30BaTeNbHONW MPOTPaMMbI 1O OT-
JIENIbHBIM TeMaM JIMCIUIUIMHBL. BapuaHT 3aianus A KaKI0ro 00y4yaronierocs onpeaensercs B co-
OTBETCTBUHU C MOPSAJKOBBIM HOMEPOM B KypHaisie rpynmnbl. CopepikaHue 3a/laHuil TUIOBBIX pacue-
TOB IMPUBOJUTCS B MeTOAUYECKUX YKazaHusx (m. 3 ®OC).

O1eHOYHBIE CpCaACTBa

TunoBble KOHTPOJbHBIC 3a/1aHus U (WJIM) WHBIE MaTepHalbl, HEOO-

Ko n HaumMeHnoBaHue

Ne | xonuMble Ul OLIEHKM 3HAHWMH, YMEHMU, HABBIKOB M (WJIM) ONbITA | HHIMKATOPA KOMIIE-
NEATENBHOCTH, XapaKTEPU3yIOMUX CHOPMUPOBAHHOCTH KOMIIETECH- TEHLMH
Ui B IPOLIECCE OCBOEHHS! TUCIUILIMHBL

1. cC. . N-lonk-
1. Jauwl Tpu cuisl F1, F2, F3, npunoxennsie B Touke A. Omnpe- /-Lonk-1

JIETIUTh BEJIMYMHY U HAIIPaBIISIOIINE KOCUHYCHl MOMEHTA PaBHO/IEH-
CTBYIOIIIEH 3TUX CHJI OTHOCUTEIBHO TOUku B, ecnm F :{3; L 2},

F,={-4-2-5}, [, =511}, A-8-4,-2), B(-6;,—2;,—4).

2. CornacHo 3akoHy HpI0TOHa, CKOPOCTH OXJIaXAECHUS Tela Mpo-
MOPIIMOHANIbHA PA3HOCTH TEMITEpaTyp Tejla W OKPYXKAIOIIEH CpeIbl.
H3BecTHO, uTO B TeueHne 20 MHH. TEJIO OXJIAXKHAETCA OT 100° o
60°. Uepes ckonmbpko BpEMEHH ¢ MOMEHTA Hayala OXJIakKICHHS TeM-

Hcnonp3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYHBIX JUCHOUIIJINH

ISl PELIEeHUs CTaH-

JTapTHBIX 337124 B COOT-

BETCTBUU C HaIpaB-

JIEHHOCTBIO IIpodeccu-

OHAJIBHOMH JIesTeNTbHO-

nepatypa Tena moHusuTcs A0 30°, ecau TemmepaTypa okpyKkaromei crH
cpenpl cocrapiser 2007
2. | 1. XKupHocTth MONOKa B X03sicTBax o6sact (%) ecTh HOPMAJIbHO N-lomnk-s

pacripesiefieHHasl ciydaifHas BerMunHa X ¢ MaTeMaTUYeCKUM OXKH-
JaHueM, paBHbIM 3,2%, U CpPEIHEKBAIPATUUECKUM OTKJIOHEHUEM,
paBHbIM 0,15%. HaliTu ¢pyHKIMIO TIIOTHOCTH. BBIYHCIUTE BEpOST-
HOCTb TOT'O, UTO B 2 U3 4 HayAauy B3SATHIX MPoOax *KUPHOCTh MOJIO-
ka Oyzaer He Mmenee 3%.

2. VI3amepeH xapakTepHblii pazmep X aetajneit, o0pabaTbiBaeMbIX Ha
HEKOTOpOM cTaHKke. 3amepeHo 80 neranei. /[aHHbIe 3aMeEpOB MpHU-
BeJICHBI B Ta0.

3,86 4,06 (3,67 |397 [3,76 |3,61 |396 |4,04 |3,84
3,94 13,98 (357 |387 [4,07 (399 |369 |3,76 |3,71
3,94 (3,82 (4,16 |3,76 |4,00 |3,46 |4,08 |3,88 |4,01

VYyacTByeT B KCIIEpHU-
MEHTaJIbHBIX UCCIEI0-
BaHMAX IO UCIBITAHHIO
CEIIbCKOX03MCTBEHHOM
TEXHUKHA
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O11eHOYHBIE CPEJICTBA

TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Koa u HaumeHoBaHMe

Ne | xonumeble Uil OLEHKHM 3HAHWUN, YMEHMH, HaBBIKOB U (WJIM) ONbITAa | HHAMKATOpPA KOMIIE-
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH- TEHLUU
111 B IpoIiecce OCBOCHUS AUCHUTIMHBI
3,97 (3,71 [3,81 |4,02 |4,17 |3,72 |4,09 |3,80 |4,02
3,73 3,52 (3,89 [392 |4,18 {426 |4,03 |4,14 |3,72
4,33 |3,82 (4,03 |362 |3,93 (350 (3,70 |3,71 |3,76
3,81 {389 (3,90 |3,84 [3,93 ]394 |3,64 |400 |3,95
4,05 (4,10 (4,11 |4,15 |4,20 {414 |4,22 |359 (4,25
4,24 (430 [3,62 |3,65 |4,72 |3,98 |[3,88 |3,95
O06paboTath pe3ysibTaThl 3TOTO OMBITA MO CIEAYIOMEMY TUIaHY:
1. ITocTpouM CTaTUCTHYECKOE PACIIPEACIIEHUE BEIOOPKH.
2. BbrunciauM OLEHKM MaTeMaTH4eCKOI0 OKUaHUS U TUCIIEPCUH.
3. TloctpouM rucrtorpaMmy OTHOCUTEIBHBIX YacCTOT, YCTaHOBHUB
CTaTHUCTUYECKUN (AMIUPUUYECKUI) 3aKOH pACIpeiesieHUs] U 3alu-
nem ero GyHKuMio miotHocty. C moMompbio kputepus x° (Iupco-
Ha) MPOBEPUTH TMIIOTE3Y O COIVIACHU SMIIMPHYECKOIO 3aKOHA pac-
npeeneHust ciy4aiiHol BeIMYMHbI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npenenenus (3akoHoM ['aycca), cenarb BHIBOI.
4. TlocTpouUTh KpUBYIO HOPMAJBHOI'O pacIpelesIeHus, IPUHIB 32
napaMeTpbl KpUBOM HalJJ€HHbIE OLIEHKM MAaTeMaTH4YECKOr0 0XKHJa-
HUS U JUCIIEPCUH.
5. BpluncauTh JOBEPUTENBHBIA HMHTEpPBAl I MATEMaTH4YECKOTO
O’KUJIaHUS U JUCIIEPCHH.
[Tpu n3yueHnu qUCUUIUTMHBI «MaTeMaTHKay BBIIOIHIIOTCS CIEAYIOIINE TUIIOBBIE PACUEThI:
1. Omnpenenurenu. Matputisl. CUCTEMBI THHEHHBIX adreOpandecKux ypaBHeHHH (4-6 3amanuii).
2. Bekropnas anredpa (3-4 3amanus).
3. Ananmutnueckas reomeTpus (5-7 3aaaHMN).
4. BBesieHMe B MaTeMaTH4EeCKUH aHaIM3 (QYHKIUM OJHOM IeWCTBUTENBHON NepeMeHHOH (4-
6 3amanuii).
5. uddepenumansHoe ucurciaeHne GyHKIUN OJTHON eHCTBUTENBHOM MEPEMEHHOM U €ro mpu-
noxenus (6-8 3amanuii).
6. Heonpenenenusiii unterpan (6-8 3amanuit).
7. Omnpenenennslii uHTErpan (4-6 3aganmuii).
8. MuddepenuunanpsHoe ucuncienue GyHKIUHN IBYX MePEeMEHHBIX (3-4 3a1aHus).
9. HHTerpanbHOe NcUMCIeHNE PYHKITUH IBYX TIEPEeMEHHBIX (3-4 3a1aHus).
10. Psanwr (6-10 3aganuii).
11. uddepennmansusie ypaBHenus (5-8 3amanuii)
12. Teopus BeposiTHOCTEH (6-8 3a1aHUNN).
13. Maremarnueckas cTaTUCTHKA (2 3aaHHs).

PaGora BeInoHAETCS B OTAENBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.

TpeboBanust Mpy BHIMOJIHEHUH TUIIOBOTO pacyeTa:
yCIIOBHE Ka)KJIOM 3a7jaur BKJIEHBAETCS B T€TPa/b B ME€YaTHOM BHJI€ WJIM MUIIETCS OT PYKHU pa3-
OOPUYMBBIM TOYEPKOM;
MIPUBOAMTCS MOJIHOE U OOOCHOBAHHOE PELICHHE ¢ HEOOXOIUMBIMHU MOSCHEHUSIMH, BBIYMCICHH-
SIMH U PACUETAMH;
MIOCJIe pEeUIeHHsI 3aIIUChIBAETCS OTBET;
rpaduyecKkre NOCTPOEHUS BBIMOIHSIIOTCS KapaH/1aIlioM;
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— TEKCT pelIeHUs BCeX 3a/1a4 JOJDKEH ObITh B MUCbMEHHOM BUJIE;
— 11 OTMETOK M 3aMeYaHui IperoaaBaress J0JKHbI ObITh OCTaBlIeHBI 1o (3—4 cm).

TunoBoii pacueT caaercs 10 yKa3aHHOTO MperojaBaTesieM CpoKa U MPUHUMAETCS Ha MPOBep-
KY TOJIBKO B TOM CIly4ae, €ClI yIOBJIETBOpsET TpeboBaHusIM K oopmienuto. Pabora nHan ommbka-
MU BBIMOJHIETCS B 3TOM e TeTPaau U CAAETCS AJis MOBTOPHOU MPOBEPKHU.

[IpenoaBaTens MOKET HA3HAYUTH 110 CBOEMY YCMOTPEHHIO 3aIIUTYy THIIOBOTO pacyeTa, Bbl-
MIOJIHEHHOTO 00YYaroIIMMCS.

ConeprkaHue TUIIOBOTO pacueTa U KPUTEPUM OIIEHKHU OTBeTa (Tadil.) JOBOJSATCS O CBEICHUS
oOyuarolerocs coriacHo rpaduKy BHIIMOIHEHHsS B HaYaie ceMecTpa. TUIIOBOM pacueT OlleHUBAETCS
MPEToIaBaTeNIeM OIICHKON «3aYTEHOY, «HE 3aUTCHO» U Pe3yNbTaT OOBSIBISICTCS HAa 3aHATHH.

IlIxana Kpurepuu oueHnBaHus

OHeHKa GBauyTCHO» - pa60Ta BBIIIOJIHEHA ITOJIHOCTBIO,

- YMCHHUC JIOTUYHO U I'PaMOTHO IIPUMCHATH MaTEMAaTUHYCCKHUE METO/IbI
IIpHU pEIICHUH NPEII0KEHHBIX 3a1a4,

- YMCHUC 000CHOBBIBATh BLI60p MCTOJa PCHICHHA, IIOKA3bIBACT 3HA-
HHE OCHOBHBIX MaTE€MaTHUYECKHUX ITOHATUM IIpH OTBCTC Ha BOIIPOCHI
npenoaaBarTeiid, crocoboeH HCIIPABJIATDb OIMOKY ITOCTIC JOIIOJIHUTCIIb-

HBIX BOITPOCOB.

OIIGHKa «HEC 3a4TCHO» - pa60Ta BBIINIOJIHCHA HE B IIOJIHOM 06’LeMe;
- OTCYTCTBHUC H€06XOILI/IMI)IX TCOPCTUYCCKUX 3HaHI/II>'I;
- AOIIYIICHBI I‘I)Y6He OLINOKH B MNPUMCHCHHUU AJITOPUTMOB MaTCMaTHU-

YCCKUX MCTOAOB PCIICHUS 3aaa4.

4.1.3. TectupoBanue

TectupoBaHue HCIONB3YyETCS JUIsl OLIEHKHM KauecTBa OCBOCHHSA OOYYarOIIUMCS OCHOBHOM
npoeCCHOHATBFHON 00pa30BaTeIbHON MPOTPaMMBbl IO OTACIBHBIM TeMaM MM pa3fesiaM TUCIIH-
winHel. TecT mpezacTaBisieT cOO0H KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHMM, MO3BOJSIOLIMN
YOPOCTUTh MPOLENYPY U3MEPEHHUs 3HAHUW M yMeHUH oOydaromuxcs. OOydaronumcsl BbIIAIOTCS
TECTOBBIE 3a/1aHUs ¢ (HOPMYIUPOBKON BOIIPOCOB M MPEATIOKEHUEM BHIOpATh OJIMH MPAaBUIbHBIN OT-
BET U3 HECKOJIBKUX BapUAHTOB OTBETOB.

O1eHOYHBIE CpesICTBA

TumoBele KOHTPOJIBHBIC 3aJlaHUA U (I/IJ'II/I) HHBIC MAaTCpUAJIbI, HEo0-

KO)I N HAUMCHOBAHHC

Ne | xomuMmble mJis OLIEHKW 3HAHUWM, YMEHHM, HAaBBIKOB W (MJIM) OMbBITA | HWHIAUKATOpA KOMIIE-
JESTENIbHOCTH, XapaKTEpU3YIOUX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIINHU
IIUH B MIPOIIECCE OCBOCHUS TUCIUTIITUHBI
1. 1-A 3 WJ1-1lomnk-1
= Hcnons3yer OCHOBHBIE
1. Matpuna 4 2 BBIPOJKJIEHA TIPU A PABHOM. .. 3aKOHBI €CTeCTBEeHHO-
a)-5;6)3;8)4;r)5. HAYYHBIX AUCIIUTUTAH
1 5 JUIs1 peIICHMSI CTaH-

2. Onpenemutens (90 —3 10| pasen 0, ecnim o pagen. ..
a)-2;0)0;B)1;T1) 2.
3. Jlambl BekTOpHI A = (5; 4; 2) u b= (3; -1 7) , TOTZa UX BEK-
TOPHOE TIPOU3BEICHHE UMEET BHI. ..
a) 261 —41] —7K ; 6) 151 —4] +14k ;
B) —30i +29] +17k ; )30i —29j —17k .

JTapTHBIX 337249 B COOT-
BETCTBUU C HaIpaB-
JIEHHOCTHIO IIpodeccu-
OHAJIBHOH JIesTeNTbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-

Kox u HaumenoBanue

Ne | xonumeble Uil OLEHKHM 3HAHMM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTH KOMIIETEH- TEHIMU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI
4, Hopmanbhbiii Bektop miockoctn X+2Y +Z—15=0 wumeer

KOOpPJMHATHI. . .
a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
| 3x* +2x—4
5. 3HaueHue npenena , . x? 1 5x_1 PaBHO...
a) 0; 0) 0; B) 3; 1) 2.
6.3akOH  JABWKEHHMS  MaTepUaIbHOM  TOYKM  UMEET  BH[
X(t) = 4t> + 8t +13, rne X(t) xoopmunara TouKK B MOMEHT Bpe-
menu t. Torma yckopeHue TOYKM B MOMEHT BpeMeHH Ipu =2 pas-
HO...
a) 56; 0) 61; B) 35; r) 48.
7. lausl xommuekcusie uncna Z, =5—31 u Z,=4—1i. Torga
22, — 41, pasHo...
a) 6—5i:6) -6-10i:®) —6-2i: 1) 26—10i-
z
8.0 i fein?
. OnpeneneHubld HHTErpall J‘ sin’ xdx PaBeH. ..
T
4
a) —;0) 27;8)0; T) 0.
9 -8
9. ITycth S= IdX I f (X’ y)dy Torma obmacts D, miomans KoTo-
7 10
PO BeIpa)kaeTcsi JAHHBIM MHTETPAJIOM, UMEET BUJI. ..
a) NpSIMOYT0JIbHUK, Y KOTOPOT0 BCe CTOPOHbI PABHbI;
0) NpsIMOYTOJIbHUK; B) TPEYTOJIbHUK;
') OKPYKHOCTb C PauycoM \/E .
10. Jlano nuddepennmansioe ypasuenue Y =X+Yy, Y(0)=1.
Toraa nepBble TpU YjieHA Pa3JOXKEHHUS €ro PEelIeHHs] B CTENEHHOMN
psA UMEIOT BU ...
a) 1+x+x2; 6) -1+x+x%; B) 1+x+x%; 1) T+o+x?+x3,
2. | 1. Onepauueit Hag MHOXecTBaMU A U B, pe3ynbTaT KOTOPOH BbIje- N-lomnk-s

JICH Ha PUCYHKCE, ABJISCTCA. ..
B A

BapI/IaHTBI OTBCTOB!:

VYyacTByeT B 3KCIIEpHU-
MEHTAaJIbHBIX UCCIEIO-
BaHMAX 110 UCIBITAaHHIO
CEIIbCKOX031CTBEHHOM
TEXHUKHA

37




O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMIUX CPOPMHPOBAHHOCTH KOMIIETEH-
LIMH B IPOILIECCE OCBOCHUS AMCLMIIINHBI

Kox u HaumenoBanue
HWHUKATOpa KOMIIe-
TEHLINU

a)BU A; 6) B\A; ) A\B; r) AnB.
2.B maptum u3 12 nmeraneit mmeercs S5 OpakoBaHHBIX. Haymauy
0TOOpaHbl TpH AeTanu. Toraa BEpOATHOCTh TOTO, YTO CPEAH OTO-
OpaHHBIX JeTajeil HeT OpaKkOBaHHBIX, PaBHA ...

7 1 7 1
) 4430 3758 1750 -

3. B nepgoii ypHe 1 yepnsiii u 9 Genbix mapoB. Bo BTopoit ypue 4
OenbIx U 6 yepHbIX 1mapoB. M3 Haynady B3ATOW ypHBI BBIHYJIN OAUH
map. Torma BEepOSTHOCTH TOTO, YTO STOT IHAp OKAXKETCS OENbIM,
paBHa...

a) 0,25;6) 0,13; B) 0,7; r) 0,65.
4. OyHKIMS pacipeeieHus BEPOSITHOCTEH TUCKPETHOM ClydaifHOM

(0, =x<0,

0,3, 0<x =1,

0,5, 1<x =6,

BEJIMYMHBI X UMEET BUJ] »1-* x = 0. Torna Bepo-

atanocts (-1 £ X £3) pasna ...
a) 0,7;6) 0,2; 8) 0,3; 1) 0,5.
5. HenpepsiBHas ciayyaiiHas BennunHa X 3a/laHa IIOTHOCTBIO pac-
2
(x-11)
1 —

— 200
IIPCACIICHUS BC OHTHOCTCﬁ f(‘x}_ = .TOF a
pent P 10-/27 A

F(x)=+

MAaTeMaTUYECKOE OKHUIAHUE ATOM HOPMAIbHO pacupeaeaeHHON
CIIy4allHOHM BEIUYMHBI PABHO ...

a) 11; 6) 10; B) 100; r) 200.
6. JluckperHas cinydaiiHas BelmunHa X 3a/laHa 3aKOHOM pacripesie-
JICHUS BEPOSTHOCTEN

X|1l [3|5|6
p|101|a|b|03
aya=0,3,b=01;6)a=0,3, b=0,2;
» a=06,b=06;ra=04,b=0,2.
7. VI3 reHepaibHOM COBOKYITHOCTH M3BJIeU€Ha BRIOOPKA 00beMa
n=50:

5 |1]2]37]4

1211 {10 [y

Torna n4 paseH...

a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneHo 5 uaMepenuit (6e3 cUCTEMATHYECKUX OIMIMOOK) HEKO-
TOpOI1 ciyyaitHoi BenuuuHbI (B MM): 9, 10, 13, 14, 15. Torna He-
CMEIIEHHAs OlIEHKAa MaTeMaTHYECKOr0 O’KUAAHUS PaBHA. ..

Fl
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Koa u HaumeHoBaHMe
Ne | xonumple JUIsl OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (WJIM) ONBITa | HWHJIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTEPU3YIOIUX CPOPMUPOBAHHOCTH KOMIIETCH- TEHILIUH
IIUH B MPOIIECCE OCBOCHMUSI TUCITUILIAHBI

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbpTaTe uaMepeHuiit HEKOTOPO (PU3NUECKON BETUYUHBI O1-
HUM 11prOopoM (0e3 cucTeMaTHYECKUX OIIMOO0K) MOJTyYeHBI CIeay-
fomue pe3ynbtarsl (B MM): 11, 14, 14. Torna HecMenieHHas OIICHKA

JIMCTIEPCUU U3MEPEHUI paBHa. ..
a)13;0)3;B)6; 1) 2.

10. Eciin ocHOBHAs rHIIoTe3a UMEET BUJI HD + p=00

KYpPHUPYIOIIEH MOXET OBITh THIIOTE3A ...

a) Hl: piﬂ,ﬁ,(ﬁ) Hl: péﬂ,ﬁ,
B) Hy: p#07;n H: p=06.

, TO KOH-

ITo pe3ynpTaTam TecTa 00y4arOIIEMyCsl BHICTABIIAETCSA OLEHKA «OTIIMYHOY, «XOPOIIO», «yI10-
BJIETBOPUTEIIBHO» WJIU «HEYIOBIETBOPUTEIILHOY.

Kputepuu oneHuBanus orsera (Talil.) JOBOAATCS 10 CBEACHUS 00ydJarOLIMXCs 10 Hayaja Te-
cTHpoBaHUs. Pe3ynbraT TecTHpoBaHUs OOBSIBIAETCS 00yJarOUIeMyCsl HETIOCPEACTBEHHO TIOCIIE €ro
CllayH.

- (% apasALILIY oTBEToD
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (xoporo) 70-79
Onenka 3 (yIoBIETBOPUTETHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3amaHus1, UCTIONB3YIOMIMECS Uil OICHKH Ka4eCTBA AMCUUIUIMHBI C MTOMOIIBIO HH-
¢dopmanMoHHbIX TexHosorul, npuseneHsl B PI1JI: «10. MHpopmanoHHbIE TEXHOJIOTHH, UCHIOIb3Y-
eMbI€ ITPH OCYIIECTBICHUN 00pa30BaTEIbHOIO MPOIECcca M0 AUCIUIUINHE, BKIIIOYas MepedeHb Mpo-
rpaMMHOT0 obecriedeHus: 1 UH(HOPMAIIMOHHBIX CIIPAaBOUHBIX cuctem» - MyTestX10.2.

4.2. IIpouenypsl H OLCHOYHBIE CPEACTBA 1JIsl POBEACHUS NIPOMEKYTOYHOM aTTeCTalul

4.2.1. 3auer

3auer sBnseTcss (OPMOIl OLIEHKH KauecTBa OCBOCHHs 0OydyaroUIMMCsl OCHOBHOM mpodeccuo-
HAJIBHOW 00pa30BaTeNbHOM MporpaMMbl MO paszjenaM Aucuuiuivbel. [To pesynpraram 3adera o0y-
YaroIIeMYyCs BBICTABIISIETCS OLIEHKA «3aUTEHO» WIIH «HE 3a4TEHOM.
3aueT MPOBOAUTCS 1O OKOHYAHUM YTEHUS JIEKLUI W BBIIOJIHEHUS NMPAKTUYECKUX 3aHSITHH.
3aueTHBIM SBIIETCS MOCIIEHEE 3aHATHE MO JUCHUILIMHE. 3a4eT MPUHUMAETCS MPenoaBaTesIsIMU,
IIPOBOAMBIIMMHU NTPAKTUYECKUE 3aHATHUSA, WIN YUTAIOIIKUMH JIEKLIUHU 110 JTAaHHOW TucuuIuinHeE. B ciy-
Yyae OTCYTCTBMSI BEAYLIETrO IpernojaBaTelis 3a4eT MPUHUMAEeTCs MpernojaBaTesieM, Ha3HaYeHHBIM
pacriopsbkeHrneM 3aBeaytoriero kageapoi. C paspenienus 3aBeyromniero kadeapoil Ha 3auere Mo-
KET MPUCYTCTBOBATH MpernoiaBareib Kadeaphl, MPUBICUYESHHBIN I MOMOIIM B pUEME 3a4eTa.
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[TpucyrcTBHE Ha 3aueTax mpernojaBaTeneil ¢ Apyrux kadenp 6€3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUST PEKTOpa, TPOPEKTOpa Mo yueOHO# paboTe win nekaHa GakynbTeTa He TOMyCKaeTCsl.

@opmbl IpoBeIeHHs 3a4eTOB (YCTHBII Opoc mo Omieram, MUCbMEHHast paboTa, TEeCTHpPOBa-
HUE U JIp.) onpeAenstorcs kadeapoi u J0BOAITCS O CBEJACHHS 00yJaronuXcs B HaYajle ceMecTpa.

Jlnis mpoBeieHus 3aueTa BeyILUil MpernoaaBaTesb HaKaHyHe TIOTy4aeT B JAeKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEJOMOCTh, KOTOpasi BO3BPAILlAeTCs B J€KaHAT MOCIE OKOHYAHUS MEPOIPUSTUS
B JICHb IIPOBE/ICHUS 3a4€Ta UM YTPOM CIIEAYIOIIETO JHS.

OOyyaronuecs Mpu sIBKE Ha 3a4eT 00s3aHbI UMETh MpHU cebe 3aU4eTHYI0 KHUKKY, KOTOPYIO
OHU TPEABSBISIOT MIPETI0IaBaTEINIO.

Bo Bpems 3auera oOydaromiyecs MOTYT MOJIb30BaThCS C pa3pelIieHns BEAYIIero mpenojana-
TEJsl CPaBOYHON U HOPMATUBHOMW JINTEPATYpOH, APYTUMHU MOCOOUSMU U TEXHUUYECKUMU CPEICTBA-
MHU.

Bpemst moroToBKH OTBETA B YCTHOM (hopMe IMpH ciadye 3a4yeTa JIOJKHO COCTABISTH HE Me-
Hee 20 MUHYT (IO >KeTaHHI0 00y4aromIerocsi OTBET MOXET ObITh TOCPOUHBIM). Bpems oTBera - He
6onee 10 MUHYT.

[IpenogaBaTento MpeaOCTaBIsSETCS MPABO 3a/1aBaTh OOYUYAIOLIUMCS JTOTIOJHUTENIbHBIE BO-
IIPOCHI B paMKax MPOrpaMMBbl JUCLUITIAHEIL.

KauecTBeHHast OIlEHKa «3a4TE€HO», BHECEHHass B 3aUETHYI0 KHUXKKY U 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISICTCS PE3Y/IbTaTOM YCIEIIHOTO YCBOSHUS YIeOHOT0 MaTepuaia.

Pe3ynbrar 3adera B 3a4€THYIO KHI)KKY BBICTABJISICTCS B JIEHB IIPOBE/ICHUS 3a4eTa B MPUCYT-
cTBUM camoro oOyuaromierocs. [IpemogaBareny HeCyT NEpCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOE-
BPEMEHHOCTh M TOYHOCTb BHECEHHS 3alHceil 0 pe3yabTaTax MPOMEKYTOYHON aTTecTaluu B 3a4eT-
HO-3K3aMCHAIIMOHHYIO BEAOMOCTD 1 B 3a4C€THBIC KHUKKHU.

Ecnu oOyuaromuiicss SBUIICA Ha 3a4€T U OTKAa3ajcs OT MPOXOXKICHHUS aTTECTAllMH B CBSI3H C
HETIOJTOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OILICHKA
«HE 3aYTCHO».

HesiBka Ha 3a4eT oTMeuaeTcs B 3aU4€THO-DK3aMEHAIIMOHHON BEJOMOCTH CIIOBAMH «HE SIBHJI-
Cs».

HapymeHI/Ie JUCHUIIIIMHBI, CIIMChIBAHUEC, MCIIOJIb30BaHHUC O6y‘-IaIOHII/IMI/IC$I HCPa3pCHICHHBIX
MeYaTHBIX U PYKOMHMCHBIX MaTepUaloB, MOOMIIBHBIX Tee()OHOB, KOMMYHUKATOPOB, MJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTHX BHUJIOB JUYHON KOMMYHUKAIIMOHHOM M KOMIIBIOTEPHON TEXHU-
KM BO BpeMsl 3aueTa 3alpelieHo. B ciaydyae HapymeHust 3Toro TpeboBaHUs MpenoaaBaTellb 0053aH
YAATUTh 00y4aroUIerocsi U3 ayJUTOPUH U IPOCTABUTh EMY B BEZJOMOCTH OLIEHKY «HE 3a4TEHOY.

OOyuaromMcesl, He CIABLIMM 3a4eT B YCTAaHOBJIEHHBIE CPOKU IO YBAXXMTEIbHOH NMpUYMHE,
WH/IMBUyAIbHBIE CPOKH TIPOBENICHHS 3aUeTa ONPEACISIFOTCS MTPUKA30M JIeKaHOM (paKyibTeTa.

OOyuaromiuecs, UMEIOINE aKaJeMUUECKYI0 33JJ0JDKEHHOCTh, CJIAI0T 3a4€T B CPOKHU, OTIpesie-
nsiemble YHHBepcuTeToM. MHpopManus o ITUKBUIALUU 3a/10JKEHHOCTH OTMEYaeTcss B dK3aMeHa-
LIUOHHOM JIMCTE.

JlomryckaeTcsi ¢ pa3penieHus IeKaHaTa | JOCPOYHas cada 3a4dera ¢ 3aluChl0 Pe3yIbTaToB B
9K3aMEHaIlMOHHbIH JIUCT.

I/IHBaJ'II/IZ[I)I " JIuha ¢ OrpaHuYCHHBIMU BO3MOXKHOCTAMU 310POBbs, MOTYT CJAaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHbIE HHAMBH/IyalbHBIM YU€OHBIM IJIaHOM. VIHBaNuIb! ¥ JIUIIA C OrpaHUYEHHBIMU
BO3MOXHOCTAMHU 300POBbs, UMCIOIIWEC HAPYIICHHA OIIOPHO-ABUTaTCIIBHOI'O arrmapara, J0IyCKaroT-
Csl Ha aTTECTAllMOHHbIE UCTIBITAHUS B CONTPOBOXKICHUN aCCUCTEHTOB-COMPOBOKIAOIIHX.

[Tporierypa mpoBeneHHsI MPOMEKYTOUYHON aTTECTAllMU JUIi OCOOBIX CIIy4aeB H3JIOKEHA B
«ITomoxxeHNH O TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOW aTTecTaluu 00yJaromuxcs
o OIIOII GakanaBpuara, cnenuanutera 1 Maructpatyps» ®I'BOY BO IOxHO-Ypansckuii [[AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).
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O1eHOUYHBIE CpeNICTBA

TunoBble KOHTPOJbHBIC 3a/laHus U (WJIM) WHBIE MaTepHalibl, HEOO-
XOJIMMBIE JUIsl OLEHKHM 3HaHWM, YMEHMH, HaBBIKOB U (WJIN) OIbITa
JESTEIIbHOCTH, XapaKTepU3YIOUMX CPOPMUPOBAHHOCTH KOMIIETEH-
1IMI B IPOIIECCE OCBOEHUS JUCIUILIMHBI

Konx u HaumenoBanue
MHJUKATOpa KOMIIe-
TEHIUH

3 cemecTp
1. YwucnoBble psabl, CXOAUMOCTh U pacxoauMocTb. HeoOxomumblie
YCIIOBUS CXOIUMOCTH. ["'apmMoHndeckuil psa. I'eomerpuueckas npo-
rpeccusi. CBOMCTBA CXOASIIUXCS PSAOB.
2. Papgpl ¢ nmonoxxuTenbHbIMU wieHaMu. [Ipu3HaKku cpaBHEHMs psi-
noB. Ilpusnak [lanambepa. Wuterpanpubiii npusnak Komm. Psn
Hupuxie.
3. 3nakouepenyrommecs psasl. [Ipusnak JleliOnuma. AGcomroTHas,
YCIIOBHAs1 CXOAUMOCT.
4. Crenennsle psabl. Teopema AGens. MHTepBan u paauyc cxoau-
MOCTH CTENEHHOro psza. CBOMCTBA CyMMBI CTEIIEHHOIO psia: He-
NPEPBIBHOCTD, MOWICHHOE TU(GEpEeHIIMPOBAHNE M HHTETPHPOBaA-
HUE.
5. Pagst Teitmopa u Maxkmopena. PasnoxeHue 3saeMeHTapHBIX
bynkuuit B psag Teitnopa u B psx MakiiopeHa.
6. IlpunoxkeHue CTENEHHBIX PSAIOB K MPUOIMKEHHBIM BBIYHCIICHH-
aM: peuieHre auddepeHnnanbHbIX YpaBHEHUH, BBIUMCIIEHUE UHTe-
rpajoB.
7. 3agauu, NpUBOJAIIME K NOHATHIO AU depeHIHaIbHBIX YpaBHE-
Huii (IAY). [opsnox Y, pemenue Y.
8. 1Y mepBoro mopsiaka. HauaneHble ycinoBus, oOliee pelieHue,
yacTHoe pemieHue. 3agaya Komm. Teopema cymiecTBoBaHus U
€IMHCTBEHHOCTH pelleHus 3anaun Komm. ['eomerpuyeckas uHTep-
nperauus Y nepBoro nopsika.
9. JIY nepBoro nopsjaka ¢ pa3JIeisonMMHICs TEPEMEHHBIMH.
10. Ogropoasie 1Y mepBoro mopsijika.
11. JIuneitnsie 1Y nepBoro nopsiaka. ¥Ypasuenue S. bepaymnu.
12. 1Y Broporo mopsinka. HauanbHble yclioBHs, oOIee penicHue,
4yacTHoOe pemienne. 3agada Komm.
13.J1Y BBICIINX MOPSIKOB, AOMYCKAOIINE MOHKEHUE TIOPSIIKA.
14. JIuneitnbie ogHopoanslie /Y BTOporo nopsaka. JIuHeitHo He3a-
BHUCHUMBIC U 3aBUCHUMBIE perneHus. Onpenenutens BpoHckoro, ero
CBOMCTBA.
15.Teopema o ctpykrype obuero pewmenus JIOAY. Otbickanue
obmero pemtenus JIOAY ¢ nocTossHHBIMU KO3 GUIIMEHTAMH.
16.JIHAY BTOpOro mopsiaka C TOCTOSHHBIMH KO3 duimeHTamu.
Teopema o cTpykType ob1ero pemeHus. MeToa BapHalu Mpou3-
BOJIBHBIX MTOCTOSIHHBIX.
17. Otpickanue yactHoro pemenus JIHIAY co cnennanbHbIM BUAOM
paBoi yacTh. Teopema O HaJOKEHUH PENICHUM.

W/I-1onk-1
Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIUILIHH
JUISL PELICHUS CTaH-
JApPTHBIX 3a]1a4 B COOT-
BETCTBUU C HalpaB-
JICHHOCTBIO TIpodeccu-
OHAJIBHOH NI TEIBHO-
CTH

3 cemecTp
1. Knaccuduxkamus cobsiTiil. IIpocTpaHCTBO 351€MEHTapHBIX CO-
obITHil. Anrebpa coObituil. IlonsTHe ciny4aitHoro coowitus. OTHO-
CHUTEJIbHBIE YaCTOTHI. 3aKOH YCTOWYMBOCTH OTHOCHUTEIBHBIX YacTOT.
CBsI3b MEX/1y BEPOSTHOCTHIO M OTHOCUTEIHHOM YaCTOTOM.
2. Tlonsitne BeposiTHOCTH coOBITHS. Kitaccuaeckoe m reoMeTpuye-

N-lomnk-s
VYyacTByeT B 3KCIIEpHU-
MEHTAaJIbHBIX UCCIEIO-
BaHMAX 110 UCIBITAHHUIO
CEIIbCKOX031CTBEHHOM

TEXHUKHA
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUabl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
HWHUKATOpa KOMIIe-
TEHLINU

CKOE€ OIIpEIETICHUE BEPOSITHOCTH.

3. KomOunaTopuka.

4. HenocpencTBeHHOE BbIUKCIEHHE BEpOSTHOCTHU. [IoHsATHE 00 ak-
CHOMATUYECKOM ITOCTPOCHUH TEOPUU BEPOSATHOCTEH.

5. MeToapl BbIUMCIEHUS BEposTHOCTEN. TeopemMa O NOBTOPEHHH
onbIToB (cxema bepnysun). HauBeposiTHelas yactoTa npu NOBTO-
PEHUU OIBITOB.

6. CiyuaiiHble BEIMYHMHBI U 3aKOHBI UX paclpe/ieleHuUs.

7. JluckpeTHble ciiyyaiiHble BeJIMUUHBL. Psl pacnpeneneHusl.

8. HempepsiBHble ciydaiiHble BenuuuHbl. DyHKLIMSA pacrpeene-
HUS, IUIOTHOCTh PacHpeesieHus, UX B3aUMOCBS3b U CBoOiicTBa. Be-
POATHOCTB MMONIAJAHUS CIIy4aliHON BEIMUYMHBI HAa JAHHBIA UHTEPBAIL.
9. UncnoBble XapaKTepUCTUKH CIIyYaHBIX BEIWYMH. MaTeMaTnde-
CKO€ O’KHJJAHHME U €ro CBSA3b CO CPEAHMM apU(PMeTHUECKUM (3aKOH
Oospux yucen). Jucnepcus u cpeHee KBaApaTHUIECKOE OTKIIOHE-
HUE CIIy4yallHON BEJIMYHHBI.

10. Pacnpenenenmne [lyaccona. bunommuansHoOe pacnpenencHue.

11. HopmaneHoe pacmpezeieHue, ero CBOMCTBa, YCJIOBUS, IPU KO-
TOPbIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJIBHOIO
3akoHa. @yHkuus Jlannaca. BerunciieHne BEpOATHOCTH IONAaJaHUs
CIIy4yallHOM BEJIMYMHBI HAa 3aJaHHBIM MHTEPBaJl B Clly4ac HOPMAaJlb-
HOT'O pacIpeeICHuUs.

12. Tlonsarue o pa3nuuHbIX (hopMax 3aKoHA OONBIIKX yncen. Teope-
Mbl bepuymnu u UYeOwiieBa. LleHTpanpHas npenesibHas Teopema
JIanynoBa.

13. T'enepanbHass COBOKYIHOCTh U BBIOOpKa. BapuaioHHBIN psi.
['mcrorpamma, smnupudeckas QyHKIUS pacHpeesieHus, BHIOOpoU-
HOE CpeJlHee U AUCIIEPCHSL.

14. ToueuyHble OLIEHKM HEM3BECTHBIX IApPAMETPOB pACIpENEICHUS
10 BBIOOPKE M MX XapaKTEPUCTHUKU: HECMELECHHOCTb, Y(PPEKTHB-
HOCTb, COCTOSITEIIbHOCTb.

15. UntepBanbHble oleHKU. MHTepBalbHOE OIlEHMBAaHUE NapaMmeT-
POB HOPMAJIBHOT'O PaCIpeeICHUs.

16. IloHsaTHE O CTATUCTHUYECKOM TMIOTE3€ M 00Ias cxemMa, OCHOB-
Hble MeToJibl €€ mpoBepku. Ommodku 1-ro u 2-ro poga. Pemaromias
nporenypa. MourHocts kputepus. [loBepurensusie obmactu. Kpu-
TE€PUH NMPOBEPKU TMIIOTE3.

17. Cucrema aByX ciny4yaiiHbIX Benu4uH. DYHKIMOHANbHAS, CTATH-
CTHYECKAasl U KOPPEJSIIMOHHAS 3aBUCUMOCTH MEXIY BEIMUNHAMHU.

18. DneMeHThl KOppeIsIMOHHOTO aHanu3a. JIMHeHHbIN perpeccuoH-
HBII aHAJIN3.

19. OcHoBHBIE cBoiicTBa perpeccuu. OLEHKH MapaMeTpoB perpec-
CHOHHOM MOJIENU 10 METOAY HauMEHBUIMX KBaJIpaTOB M CBOMCTBA
JTUX OLIEHOK. Y PaBHEHHUs JIMHENHON PErPECCUM.

20. TecHoTa cBsI3U U €€ OICHKA 110 KOAPDHUITUSHTY KOPPEIISIIHH.

21. Tlonstue o HenmuHeHHOH perpeccun. KoppensuonHoe oTHoIIe-
Hue. OnpeneneHre napaMeTpoB HEJIMHEHHBIX ypaBHEHUH perpec-
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Koa u HaumeHoBaHMe
Ne | xonumple JUIsl OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (WJIM) ONBITa | HWHJIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTepU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH- TEHILIUH
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

CHUH MCTOOOM HAMMCHBIINX KBAPAaTOB.

[Ikana u KpuTEpUN OLIEHUBAHUS OTBETA 00YYAIOLIET0Cs IPECTABICHBI B TAOIUIIE.

IlIxkana Kpurepuu oueHnBanus

Onenka «3a4reHo» 3HaHMUE IIPOrPaMMHOIO MaTEpHUala, YCBOCHUE MaTeprala OCHOBHOU U J10-
IIOJIHUTEJIBHON JIMTEPATYyphl, PEKOMEHIOBAHHON MPOrpaMMOMN JUCLUILIN-
HbI, IPAaBUJIbHOE PELICHNE MPUKIIAAHBIX 3aa4 (JOIMYCKaeTCs HaJu4ue He-
3HAYUTENIbHBIX OLIMOOK MM HEJOCTATOYHO ITOJIHOE PACKpBITUE COAEpIKa-
HUS BOIIPOCA WIX MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapaKTepa B OTBETE
Ha BOIPOCHI).

JIOTIOJTHUTENBHBIM YCIIOBUEM MOJYYEHHUs OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOULIME ITOKA3aTeNIM B XOJ€ MPOBEACHUS TEKYIIEr0 KOHTPOJS U CUCTE-
MaTHYyecKasl aKTUBHAs paboTa Ha y4eOHBIX 3aHSITUSX.

OIIGHKa «HEC 3a4TCHO» Hp06eJ'ILI B 3HAHUAX OCHOBHOI'O ITPOIpaMMHOI'O MaTcpualia, IIPUHIOUIIN-
aJbHBIE OIINOKHU IIpHU OTBCTC HA BOIIPOCHI.

4.2.2. Dk3aMeH

DK3aMeH sBIsieTcs (OPMOM OIIEHKH KauecTBa OCBOCHHUS OOYdYarOUIMMCs OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHON MpOrpaMMBbl IO pasjenaM AUCHUIUIMHEL [lo pesynbrataM sk3ameHa
oOyuarolemMycs BBICTABISETCS OLIEHKA «OTIUYHO», «XOPOIIOY», «yIOBIETBOPUTEIHLHO» WM «HE-
YIOBJIETBOPUTEIILHO.

DK3aMeH MO0 JUCUUILIMHE MPOBOIUTCS B COOTBETCTBUU C PACIIMCAHUEM IPOMEKYTOUYHOM aT-
TECTAllUH, B KOTOPOM YKa3bIBACTCA BPEMs €TI0 NPOBCACHUA, HOMECP ayAUTOPUN, MECTO ITPOBCACHUA
KOHCYJbTaIlK. Y TBEPKACHHOE paclrcaHue pa3MeniaeTcs Ha WH()OPMAIMOHHBIX CTEH/IaX, a TaKKe
Ha opUIIMATILHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHUN AJII MPOMEKYTOYHOW aTTECTAllMM OOYYArOIIMXCS yCTaHABIMBACTCS
paboueil mporpaMMoi TUCHUIUINHBI U TOBOAMUTCS JI0 CBEACHUS 00yJaloUIMXcsl B HaYajiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuIlo, TekTopamu. C pasperieHus 3aBeAyIonero kapeapoit
Ha JK3aMEHE MOKeT IPHCYTCTBOBATh MpEIojaaBaTeib Kadenpsl, MPUBICUEHHBIH Il MOMOIIU B
npueMe 3K3amMeHa. B ciydae oTCyTCTBHS BEAYIIErO MPErnoJaBaTess 3K3aMeH MPUHUMAETCS MPeno-
JaBaTesieM, Ha3HAYEHHBIM paclopsKEHHEM 3aBeAYIOLIETro Kadeapoil.

[TpucyrcTBHE Ha ’K3aMeHe IpenojaBaresei ¢ Apyrux kadenp 6e€3 COOTBETCTBYIOLIETO pac-
MOPSKEHUS! pEKTOpa, MPOPEKTOpa Mo yueOHO! paboTe WiK JiekaHa (akynbTeTa He TOMYyCKaeTCsl.

OOyuaromiuecs Ipu SBKE Ha 9K3aMeH 00s13aHbl UMETh TP ce0e 3aUeTHYI0 KHHKKY, KOTOPYIO
OHH PEABIBIIAIOT JK3aMEHATODY.

Jns mpoBeneHus sK3aMeHa BeAYLIUM MpernojaBareib HaKaHyHE MOJydyaeT B JeKaHarTe 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAaIllaeTcsl B A€KaHAT MOCIe OKOHYAHUS MEpo-
MPUSATUA B JIEHb IPOBEACHUS HK3aMEHA WIIM YTPOM CIEAYIOIIETO JHS.

OK3aMeHbI MMPOBOAATCS 110 ouiieram B YCTHOM HJIM TUICBMCHHOM BU/IC, 1100 B BUJC TCCTUPO-
BaHUA. JK3aMEHAIMOHHBIE OWJIEThI COCTABIISIOTCS MO YCTAaHOBIEHHOW (hopMe B COOTBETCTBHH C
YTBEPKJIEHHBIMH Kadenpol 3K3aMeHallMOHHBIMU BONIPOCAMH M YTBEP)KIAIOTCS 3aBEIYIOIIUM Ka-
dbenpoit exerogHo. B Ounere comepkutrcs 2 TEOPETHUECKUX BOMpPOCa W 3ajava. 3ajgada COOTBET-
CTBYET COJIEP)KAaHHIO 3a/IaHUI THUIIOBBIX PAacdeTOB, YKa3aHHBIX B METOAMYECKUX yKa3aHWAX (1. 3
®OC).
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DK3aMeHaTOpy HPEOCTaBIISAETCS MPABO 3a/laBaTh BOIPOCHI CBEPX OMIIETa, a TaKXKe MOMHMO
TEOPETUUYECKHX BOIIPOCOB JlaBaTh AJIS PEIICHMs 3a7auyd W MPUMEPbI, HE BBIXOIAIIME 3a PaMKHU
MPOIIGHHOT0 MaTepHaa 1o u3y4aeMon JUCIUIUINHE.

3HaHUs, YMEHUS U HAaBbIKM O0yJarOIIUXCsl ONPENEIIIOTCS OLEHKAMU «OTIMYHOY, «XOPOILOY,
«yIIOBJIIETBOPUTEIBHO»,  «HEYJOBIETBOPUTEIBHO», KOTOPBHIE  BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4ETHYIO KHUXKKY 00yUaroIlerocs B I€Hb 3K3aMeHa.

[Ipu mpoBeAeHUU YCTHOTO 3K3aMEHa B ayJUTOPHM HE JIOJDKHO HAXOOUThCsA 0ojiee BOCHMHU
o0yyJaroIuxcs Ha OAHOTO MPEeroaaBaTes.

[Tpu mpoBeneHNH yCTHOTO 3K3aMeHa OOy4aroIMKCs BHIOMpAeT 3K3aMEHALMOHHBIN OHWIIET B
cllyyailHOM IMopsijKe, 3aTeM Ha3blBaeT (aMHIIMIO, UMs, OTYECTBO U HOMEP SK3aMEHALMOHHOIO OU-
IeTa.

Bo Bpems sk3aMeHa o0yuyaromuecs MOT'YT MOJIb30BaThCS C pa3pelleHus 3K3aMeHaropa Mnpo-
rpaMMO# JMCUUIUIMHBL, CIPAaBOYHONW U HOPMATHBHOM JIUTEPATYPOH, APYTUMH MTOCOOMSIMH U TEXHU-
YECKMMHU CPEACTBAMHU.

Bpems moAroToBKkM oTBETa MU CAAYe SK3aMEHA B YCTHOH (pOopMe JTOHKHO COCTABIISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aroLIerocs OTBET MOXKET OBbITh 1OCPOUYHBIM). Bpemsi oTBeTa — He
Oonee 15 MUHYT.

OOyuaronuiicsi, UCOBITHIBAIOLINI 3aTPyAHEHUS MIPU MOATOTOBKE K OTBETY II0 BBHIOpAaHHOMY
UM OWJIeTy, MUMEeT MPaBo Ha BEIOOP BTOPOTO OHMIIETa ¢ COOTBETCTBYIOIIUM MPOJICHHEM BPEMEHH Ha
noJAroToBky. IIpy okOHYaTeIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHU>)KAaeTcsl Ha oauH Oayul. Beimaua
TPEThero OMjIeTa He pa3peniacTcs.

Ecnu oOyuaromuiicss sBUICS Ha 9K3aMEH, U, B3sB OMJIET, OTKazajics OT IPOXOXKJICHUS aTTe-
CTallU B CBSI3U C HETOATOTOBICHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIISICTCS OLIEHKA «HEYIOBIIC-
TBOPUTEIIEHOY.

Hapymienre IUCHUIUIMHBI, CIHMCHIBAHWE, MCIIOJNB30BaHUE OOYYArOIIUMUCS Hepa3peuIeHHbBIX
[IeYaTHBIX U PYKOMMCHBIX MaTepuanoB, MOOMJIbHBIX Tele(h)OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYT'MX BHUJOB JIMYHOW KOMMYHHKAIIMOHHON M KOMITBIOTEPHOH TEXHU-
KM BO BpeMs aTTEeCTallMOHHBIX MCIIBITaHUH 3amperieHo. B ciydae HapymieHust 3Toro tpeGoBaHus
MperoiaBaTeNlb 00s3aH yJAIUTh O0YYaIOMIETroCs U3 ayJUTOPUU M MPOCTABUTH €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBLHOY.

BricTaBieHne OLIEHOK, MOJIYYEHHBIX MPH IMOJBEACHUU PE3YNIbTATOB MPOMEKYTOYHOW aTTe-
CTalluH, B 3a4€THO-3K3aMEHAI[MOHHYIO BEZIOMOCTh M 3aU€THYI0 KHH)KKY IIPOBOJUTCS B IPUCYTCTBUH
camoro oOyuaromerocs. IlpenogaBaTeny HeCyT MEPCOHATIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEH-
HOCTh M TOYHOCTb BHECEHHMs 3amUceil O pe3ylbTaTax MPOMEXYTOYHOM aTTecTallid B 3a4eTHO-
HK3aMEHAIMOHHYIO BEIOMOCTh U B 3a4€THBIC KHIDKKH.

HesiBka Ha 5K3aMeH OTMEYaeTcsl B 3a4€THO-9K3aMEHAIIMOHHOW BEOMOCTH CIIOBAMH «HE
SIBHJICSI.

Jlnis oOyyaronuxcsi, KOTOpble HE CMOTJIM C/IaTh HK3aMEH B YCTaHOBJIEHHBIE CPOKHU, Y HUBEP-
CUTET YCTaHABJIHMBAET MEPHO]] TUKBUAANNH 3aI0JDKEHHOCTH. B ATOT mepuoa mpernoiaBaTenu, mpu-
HUMaBILIKE HK3aMeH, JOJDKHBI YCTAHOBUTh HE MeHee 2-X JHeW, Korja oHM OyayT NMpUHUMATh 3a-
nomkeHHocTH. MHpopMaIus o TMKBUAAINH 33JOJDKEHHOCTH OTMEYAeTCsl B 9K3aMEHAIIMOHHOM JIH-
cTe.

OOyuJaronumMcesi, MOKa3aBIINM OTIHYHBIE W XOPOIIUE 3HAHUS B TCUCHHE CEMECTpa B XOJe
MOCTOSIHHOTO TEKYIIEr0 KOHTPOJS yCHEBAaeMOCTH, MOXKET OBITh IMPOCTaBJIEHA 3K3aMEHAlMOHHAs
OILIEHKa TOCPOYHO, T.€. 0e3 cmayn 3k3amMeHa. OleHKa BBICTABISIETCS B 9K3aMECHAITMOHHBIN JIUCT HJIH
B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanmap! ¥ MIia ¢ OTpaHUICHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI, MOTYT CIaBaTh SK3aMEHBI B
MEXCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIE WHAWBUIYAIbHBIM y4eOHBIM IIaHOM. VHBanu-
bl W JIAA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS, HMMEIOIINE HAPYIICHUS OIOPHO-
JIBUTATENILHOTO arfrapara, JOMyCKalTCsl Ha aTTEeCTAllMOHHBIE HCIIBITAHUS B CONPOBOXKICHUH acCH-
CTEHTOB-COIPOBOXKIAFOIIINX.
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[Tponienypa mpoBeneHHsI MPOMEKYTOYHOM aTTECTallUU Ui OCOOBIX CIIy4aeB H3JIOKEHA B
«[TonoxeHNH O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallMy O0YJaroIuxcs
no OIIOII 6akanaBpuara, cnenuanurera u mMaructparyps» ®I'bOY BO HOxHo-Ypansckuit [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

O1eHOYHBIE Cpe/ICTBA

TunoBble KOHTPOJbHBIC 3a/1aHus U (WJIM) WHBIE MaTepUalbl, HE0O-

KO,Z[ N HAUMCHOBAaHHC

Ne | xonumpble JUisi OLICHKM 3HAHUM, YMEHHWH, HABBHIKOB U (WUJIM) OIMBITA WHJIUKaToOpa KOMIIe-
JEATEeTLHOCTH, XapaKTEPHU3YIOIINX CHOPMHUPOBAHHOCTh KOMIIETEH- TCHIINMHU
[UH B MPOIIECCE OCBOCHUS TUCHUTLITUHBI

1. 1 cemecTp NJI-1onk-1

1. Marpuupl, aeiictBust ¢ Humu. Onpexnenutenu 2-ro u 3-ro mo-
PAIKOB M UX CBOWCTBAa. MHMHOpBI U anredpandeckue IOMOJIHEHHUS.
Paznoxxenne onpeaenuTens MO 3JEMEHTaM Kakoro-iubo psna.
Onpenenureny N-ro nopsaxa.

2. Cucrtembl IByX M TpeX JMHEHHBIX ypaBHEHHH, MX pELICHHUE.
MatpuyHas 3anuch cUCTEMBI JMHEHHBIX ypaBHeHud. Meton [Mayc-
ca. [IpaBuno Kpamepa.

3. Bekropsl. JluHeiHble omepanuu HaJl BeKTOpamu. Teopembl O
IIPOCKLMN BEKTOpa Ha OChb. [lOHATHE JNMHEMHOrO IPOCTPAHCTBA.
JIuneiiHo He3aBUCUMBIE BEKTOphI. basuc. Pasnoskenue BekTopa IO
6a3ucy. Koopaunatel Bekropa. Hanpasistomiyie KOCUHYChI U JJIMHA
BeKTOpa. JIMHEWHbIE onepaluy HajJ BEKTOpaMU B KOOPIAUHATHOMN
dbopwme.

4. CkanspHoe NpOU3BEJICHHE BEKTOPOB, €T0 CBOMCTBA, BHIPAXKECHUE
B KOOpAMHATHOH (opme. [[inHa BEKTOpa M YroJl MEXIY ABYMS BEK-
TOpaMU. YCJIOBHE OPTOTrOHAIBHOCTH ABYX BEKTOPOB. lIpnMeHeHue
CKaJISIPHOT'O IIPOM3BEJICHUS B PELLICHUH NPUKIIAIHBIX 3a/1a4.

5. BekropHoe npou3sBeeHNE BEKTOPOB, €T0 CBOMCTBA, BEIPAXKEHUE
B KoopauHaTHON ¢opme. Hekoropble NpuUIIOKEHUS BEKTOPHOTO
IIPOU3BENICHUS.

6. CMmemanHOe NMPOM3BEJCHNUE TPEX BEKTOPOB, €TO0 CBOWCTBA, BBI-
pakeHHe B KoopauHaTHOHM (opme. [IpumMeHeHne cMelanHoro npo-
W3BEJICHUS B PELLIEHUU NMPUKIIAJAHBIX 3a/1a4.

7. TlonsTne 00 ypaBHEHHM JIMHUU Ha MI0CKOCTU. POpMBI ypaBHE-
HUS IPSIMOM Ha IUIOCKOCTH. YTOJN MEXAY NPSMBIMH. Y CIIOBUS Ma-
PaJIIIEIBHOCTH U MEPIEHANKYISPHOCTH MPSAMBIX. Y paBHEHHUE ITydKa
OpsIMBIX. 3ajaud, pellaeMble METOJOM KOOPAMHAT (paccTOsHUE
MEXy ABYMS TOUKaMH, J€JIeHHUE OTPe3Ka B JAaHHOM OTHOIICHUN).

8. KpuBble BTOpOro MOpsIIKA: OKPYXHOCTH, DJUIMIIC, THIEpOOa,
napabosia, uX TeOMEeTpUUYECKUE CBOICTBA U YpaBHEHHUS.

9. VpaBHEHHS TUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IUIOCKO-
CTSIMH. Y CJIOBHS NApauIEIbHOCTU U NMEPIEHIUKYISIPHOCTH IIOCKO-
creil. PaccTosHue OoT TOYKY 4O IJIOCKOCTH.

10. YpaBHeHus: npsMOil B MPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMH.
B3anmHoe pacrnonokeHue MpsIMbIX B MPOCTPAHCTBE. YTOJ MEXKIY
IIPSIMOM U INIOCKOCTBIO.

11. VYpaBHeHHE MOBEPXHOCTH B MpocTpaHcTBe. llunmmHapuueckue
nosepxHoctu. Cdepa. Dnnuncoua. ['unepdonounnst. [lapabononsl.
['eomeTpuyeckre CBOMCTBA ATHX MOBEPXHOCTEU, UCCIETOBAHUE MX
(opMBI METOJIOM CEUEHUH.

12. M HOXecTBO BellecTBeHHBIX uyucel. Dynknusa. O0iacth ee

Hcnonp3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYHBIX JUCHOUIIJINH

JUIS pellieHus CTaH-

JTapTHBIX 337a4 B COOT-

BETCTBUU C HaIIPaB-

JIEHHOCTBIO IIpodeccu-

OHAJILHOM JIeSTENbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
HWHUKATOpa KOMIIe-
TEHLINU

onpenenenusi. CrnocoOwl 3amanus. Knaccudpukanus ¢ynxmuii. [To-
JsipHas cucreMa KoopauHaT. KpuBble B NMOJIAPHBIX KOOPAUHATAX.
Mouotonnsie QpyHKIMH. CI0XKHBIE U B3aUMHO-00paTHbIE (PYyHKIINH.
13.Yucnosas nocnenosarenbHOCTb. [Ipenen uncinoBoil nocnenosa-
TeNbHOCTU. CXOISALIMECS U PACXOASIIUECS YUCIOBBIE IOCIEN0BA-
TEJIBHOCTH.
14.TIpenen ¢pyunkuuu B Touke. OAHOCTOPOHHHE MPEAEIbl (HYHKIIHHN.
[Tpenen ¢pyHkuuu B 6eckoHeUHOCTH. beckoHeuHO Maiible U Oecko-
HewHO Ooubmue GyHKIMU B Touke. CBOHCTBA OECKOHEYHO MabIX
dbyakuumii. CBoiicTBa npenenoB (yHkiui. [Ipu3Haku cymiecTBoBa-
HUS TIpesiesioB (0 mpefenie MPOMEXYTOYHOUW (DYHKIMH, O Tpeelne
MOHOTOHHOM (hyHKIIMK). HeonpeaeneHHOCTH U METOJIbl UX PacKpbI-
TUs. 3aMedaTeNbHble Ipeneibl U cieAcTBUS U3 Hux. CpaBHeHHE
0ECKOHEUHO MaJIbIX.
15. HeripepbrIBHOCTH ()yHKIMK B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3ppiBa GYHKIMU U UX Kiaccu(puKanus. AIropuT™ uc-
cienoBaHus (DYHKIIMM Ha HEMPEPBIBHOCTH. JIEWCTBUS Haja HETpe-
pPBIBHBIMU (pyHKIMSAMH. HenpepplBHOCTb 3J1€MEHTapHbIX (DYHKIHIA.
CpoiicTBa (DyHKIMI, HENpPEPHIBHBIX Ha OTpe3Ke (CYIIeCTBOBAHUE
HalMEHBIIEr0 U HauOOJbIIEro 3Ha4YeHUH, OrPaHUYEHHOCTh, CyIIle-
CTBOBaHHE IMPOMEKYTOUHBIX 3HAUECHUH ).

2 cemecTp
1. Omnpenenenue npousBoaHoi. [IponsBoaHas oT anredpanveckoit
CYMMBI, Pa3HOCTH, NpOU3BeNEHUS U vacTHoro ¢yHkuui. IIpowms-
BOJIHBIE CJIOKHBIX (DYHKIMH, 33JaHHBIX HESBHO U MTapaMEeTPUUYECKH.
2. Nupdepenunan ¢pynkuuu. CroiictBa nepBoro auddepennnana.
['eomeTpuyeckuii 1 MEXaHUYECKHUI CMBICT TTPOU3BOAHON U nudde-
peHnuana l-ro nopsiika, UX IPUMEHEHUE B PEIICHUN NMPHUKIAIHBIX
3a1ad4.
3. IIpou3BoaHble BHICIIUX MOPSAKOB (DYHKIMM, 3aJaHHBIX SIBHO,
HESBHO, MapaMeTpudecKu. MeXaHUuueCKHil CMBICI MPOU3BOIHOMN 2-
ro MopsAJKa.
4. Jluddepennmansl 2-ro W BbICIIMX HoOpsAakoB. HewnsBapuaHT-
HOCTb (opMbI U (HepeHINaTOB BHICIIUX MOPSAKOB.
5. Teopembr depma, Poms, Jlarpanxa, Komm. [lpasuno Jlonurans
JUISL pACKPBITHUS HEOTIPEAETICHHOCTEN.
6. YcioBust MOHOTOHHOCTH (DYHKIHA. DKCTpEeMyMbI (DYHKIIHIA, He-
o0xoaumoe ycioBue. JloctaTouHble YCIOBHSL.
7. OTpICKaHUE HaWMEHBILIETr0 U HauOOoJbIIEro 3Ha4eHu QyHKIUH,
Qg epeHIpyeMoii Ha OTpe3Ke.
8. HccnemoBanwe BBIMYKJIOCTH (QyHKIMH. Touyku meperuoa.
AcCUMNTOTHI (QYHKIUH.
9. IlepBooOpasznas. HeompeneneHnubrii umHTerpan. CBoiicTBa He-
orpeieNieHHOro uHTerpaia. Tabiuia UHTerpaios.
10. Meronel WHTETpUPOBaHUS (HEMOCPEICTBEHHOE HWHTETPUPOBA-
HUE, UHTETPUPOBAHUE 10 YaCTSAM M 3aMEHON MEePEMEHHBIX ).
11. UnTerpupoBanue palioHaIbHbBIX (QYHKIUI.
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O11eHOYHBIE CPEJICTBA

TumnoBele KOHTPOJIbHBIC 3aJaHUsI M (MJIM) UHBIE MaTepUaibl, HEOO-
XOJUMBbIE JUIsl OLEHKH 3HaHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
JEeSITeIbHOCTH, XapaKTEePU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH-
LIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Kox u HaumenoBanue
HWHUKATOpa KOMIIe-
TEHLINU

12. nterpupoBanie UppanMoOHAIbHBIX (YHKIMNA (CTENEHHbIE |
TPUTOHOMETPUUYECKHE MTOJICTAHOBKH).

13. uTerpupoBaHrie TPUTOHOMETPUYECKUX (QYHKUIUH. YHHBEp-
caJlbHasi TPUTOHOMETpPUYECKasl MOJICTAHOBKA. BrIpakeHus, HEUHTe-
rpUpyeMbIe B KBaIpaTypax.

14.3agaun, npuBOASIIME K MOHATUIO OIPEIEIEHHOIO HMHTErpasa.
WHuTerpanbHas cymma, onpeneneHsbil narerpain. @opmysna Heroro-
Ha-JleiiOnmma. CBOMCTBa OMNpPEACIICHHOT0 MHTETpayia, TeopemMa Cy-
miectBoBaHud. «TeopeMa o cpegHeM».

15. nterpupoBanue Mo yacTsAM, 3aMEHa IEPEMEHHOM B ompeje-
JICHHOM WHTETpaJe.

16. OnpenenieHHbIN MHTErpai OT HEYETHOM M 4YeTHOW (PYHKIHMH IO
CUMMETPUYHOMY TPOMEXYTKY. HecoOcTBeHHBIE MHTETpaibl ¢ Oec-
KOHEYHBIMH INpe/ieJaMy U OT HEOTPAHUYEHHBIX (PYHKLUH.

17. Beruncnenne 1iomanei miockux ¢uryp. Beraucienue miavHbBI
JYTH.

18. ®yHKIMM OBYX NEHCTBUTENBHBIX MTEPEMEHHBIX, CIOCOOBI UX 3a-
nanusg. O6nactb onpeneneHus. JINHUM ypoBHSA (YHKIUHU ABYX Iie-
PEMEHHBIX.

19.TlonsTHe npenena U HENPEPHIBHOCTH (DYHKIMM JIBYX IE€PEMEH-
HbIX. YacTHBIE MPOU3BOJIHBIC TEPBOTO MOPSAKA, X T€OMETpUYe-
CKUH CMBICIL.

20. [Tonubiit quddepeHman, ero CBsA3b ¢ YaCTHBIMH IPOM3BOIHBI-
Mu. [IpubnamxkeHHbIe BEIYUCIEHHS C TOMOLIBIO MOJIHOTO quddepeH-
yana.

21. ITpou3BonHble U quddepeHnraIsl BhICIINUX Mopsaakos. Teopema
0 CMENIAaHHBIX MPOU3BOIHBIX. Jnu(depeHpoBanne CI0XKHBIX U
HESIBHBIX (DYHKITUA.

22. KacatenbpHast INIOCKOCTh M HOPMaJTb K TOBEPXHOCTH.

23. DkcTpeMyMbl GYHKIMU JBYX NepeMeHHbIX. Heobxonumoe ycio-
BHUE dKcTpeMyMma. JlocTaTouHoe ycaoBre IKCTpeMyMa.

24. OTbIcKaHNEe HAMMEHBIIMX W HauOONbLIMX 3HAUYCHHH (YHKIHUU
JIBYX TTEPEMEHHBIX.

25.3anauu, NpUBOASIIME K TMOHATHIO JBOWHOrO MHTEerpana. J[Boii-
HOW WHTErpaj, ero ompezaesneHue. Teopema CyleCTBOBaHUS JIBOM-
Horo uHTerpana. CBoiicTBa, TeopemMa 0 CpeiHEM 3HAUCHUH.

26. Beramciienue JABOWHOTO MHTerpaya. l[lepexon K MOJSIpHBIM KO-
OpAMHATAM.

27. [TpunoxeHus ABOWHOTO MHTETpaa.

28.3anauu, MPUBOSAIIME K MOHITUIO TPOMHOro MHTErpana. Tpoii-
HOHM MHTETpaj, ero onpejeseHne, cBoicTra. Teopema cyiiecTBoBa-
HUS TPOHHOTO UHTETpaa.

29. [TpusoxXeHust TPOMHOTO WHTETpaa.

30.3amaua o BbIUMCIEHUH pabOTHI mepeMeHHoU cuibl. Onpexene-
HUE KPUBOJIMHEWHOTO WHTETpaIa Mo KOOPAUHATAM.

31.CroiicTBa, BbIUMCIEHHE KpuBOJMHeWHOro wuHTerpana Il pona.
®dopmyna ['puna.
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O11eHOYHBIE CPEJICTBA
TumoBsle KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuaisl, HeoO- | Koa u HaumeHoBaHMe
Ne | xonumple JUIsl OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (WJIM) ONBITa | HWHJIMKATOpa KOMIIE-
JESTEIIbHOCTH, XapaKTepU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH- TEHILIUH
IIUH B MPOIIECCE OCBOCHUS JTUCITUTIIINHBI

32. YciioBusi HE3aBUCUMOCTH KPUBOJMHEWHOTO MHTErpaja 1o MyTH
uHTerprpoBanus. HaxoxaeHne QyHKIMHA ABYX MEPEMEHHBIX IO ¢
nosHOMY auddepeHiuany.

33. [puioskeHns: KPUBOJHMHEHHOI0 HHTErpasia BTOPOTO PoJia.

IIkana u KpUTCpUH OLUCHHUBAaHUA OTBETA o6yqa}01ueroc;1 IMPEaACTaBJICHEI B Ta6n1/1ue

Hkana Kpurepun oueHuBanus
Onenka 5 BCECTOPOHHEE 3HaHWE MPOTrPaMMHOIO Marepualla MaTeMaTUKH; Ipa-
(oTIIMYHO) BUJILHOE NPUMEHEHHE MaTeMaTHYECKIX 3HAHUM B PEIICHUH NMPUKIIAIHBIX
3a]1a4.
Onenka 4 3HaHHE NMPOTPAMMHOI0 MaTepuasa; HaIMYue He3HAYUTEIbHBIX OIHOOK B
(xopo110) pElIeHUH 3a]1a4; HEJJOCTATOUYHOE PACKPBITUE COJIEPIKAaHUSI BOIPOCOB.
Onenka 3 3HaHHE OCHOBHBIX MAaTEMAaTHUYECKUX MOHATUH, METOJOB U alTOPUTMOB,
(YZOBJIETBOPUTENILHO) | IOMYCKAaeT OMIMOKH MPU UX IPUMEHCHHUU.
Onenka 2 HET 3HAaHHUA OCHOBHOTO MPOTPAMMHOIO MaTepHualia, MPUHIHUIHAIbHBIC
(Hey1OBJIETBOPUTEIBHO) | ONIMOKHM MPU OTBETE HA BOMPOCHI M B PEIICHUU 33]1au.
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JIMCT PETUCTPAIIMA U3SMEHEHHA

Howmep
H3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmmdposka
MOIITUCH

Jlara BHECeHMs
W3MCHCHUS




