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Paboyas mporpamMma mucHHIIHEB «MareMaTHKa» COCTABJIEHA B COOTBETCTBHH C TpeGOBa-
HussMu DellepanbHOro rocyaapcTBEHHOTO 00pa30BaTENBHOTO CTAHIAPTA BBICIIETO O6pPa3OBAHMS
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paumn 23.08.2017 r. Ne 813. Paboyas mporpaMma npenHasHayeHa i MOATOTOBKH OakamaBpa Imo
HanpapleHuo 35.03.06 Arpounkenepus, HANPABJIEHHOCTH — ABTOMATH3ANUS M POOOTH3ALHUS
TeXHOJOrHYECKHX MPOIECcCoB.
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HaNBHOH 0OpazoBarenpHON mporpammel (OITOIT) M yuHTHIBaeT 0COOEHHOCTH OOYYeHHS NIPH HH-
KIIFO3MBHOM 00pa30BaHMH JIHII C OTPAaHHYCHHBIMH BO3MOKHOCTAMH 310poBbs (OB3).

CocraBuTens — KaHIUIAT NeNarOrHIecKux Hayk, qomedt Axymay O.E.
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

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

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

3agaum JUCHMIIJIMHBI:

— U3YyYUTHh OCHOBBI MaTEMAaTHYECKOTO armapara He0OXOAUMOTO IJIsi PEIICHHS] TEOPETUIECKUX
U IPAaKTHUYECKUX 3a7au;

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

— pa3BUBATH JOTMYECKOE U AITOPUTMHUECKOE MBIIICHUE;

— MOBBILIATH OOIIMNA YPOBEHb MATEMATUYECKOUN KYIbTYPBI;

— (opmHpoBaTh HAaBBIKM MaTEMaTHYECKOI'O HCCJIEI0BAaHUS IMPUKJIAJAHBIX BOIPOCOB, YMEHUS
HCIOJIb30BaTh MAaTEMaTUYECKHE METOJbl U OCHOBBI MATEMaTHYECKOIO0 MOJEIMPOBAHUS B
NPUKIAAHBIX 33a4ax Oyayueil npodeccuoHalIbHOM NesTeTbHOCTH.

1.2. KomneTeHIIMU U MHAUKATOPBI HX JOCTHKEHH i

OIIK-1 CriocobeH pemiate TUIIOBBIE 33/1a4M MPOGECCHOHATBLHON AEATENbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTeMaTHMYECKHUX M E€CTECTBEHHBIX HAyK C NpPUMEHEHUEM HH(OpMalMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

Kong n HaumeHoBa-
HHC HHMKATOpa ®opmupyemsie 3YH
JIOCTHKEHHS KOM-
MEeTEHI[UN
3HAHUS OOyyaromuiics TOMKEeH 3HaTh: OCHOBHBIC TIOHSITUS U METOIBI
NI-lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHIAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnone3yer oc- C HAMPaBIEHHOCTHIO MPO(EeCCHOHATBHOM 1eATETHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | yMEHUS OOyyJaromuiics TOMKEH YMETh: UCIOIb30BaTh MaTeMaTHye-
HBIX JUCIUATUINH CKHI ammapar JJIs PelIeHus CTaHIapTHBIX 3a/1a4 B COOTBET-
JUTSL pEIICHUS CTBUU C HAMPABJICHHOCTHIO PO(ECCUOHATLHON eI TENEHOCTH
CTaHJApPTHBIX 3a- - (51.0.09-Y.1)
a4 B COOTBET- HABBIKA OO0yuaromuiics T0HKEeH BJI/IETh: HABBIKAMH HCITOJIB30BAHUS
CTBUU C HaIpaB- MaTEeMaTHYECKOTO afmapara JJsl pelieHus CTaHJapTHBIX 33]a4
JICHHOCTBIO TIPO- B COOTBETCTBHUU C HAIIPABJICHHOCTHIO PO ECCHOHATBHON Jes-
dbeccroHanbHOM TETBbHOCTH -
EITETLHOCTH (b1.0.09-H.1)




OIIK-5 Criocoben y4acTBOBaTh B IPOBEIECHUH SKCIIEPUMEHTAIBHBIX UCCIIEAOBAaHMM B Ipodeccro-
HaJILHOU NIEITENbHOCTH

Kox u HaumeHnosa-
HUE UHJUKATOpa

®opmupyemsie 3YH
JOCTUKEHUS KOM-

HETCHIIUU
3HaHus | OOy4arouMiics JOJDKEH 3HATh: pyHIaMEeHTAIbHBIE OCHOBBI Ma-
N-1omk-5 TEMaTHKH HEOOXOIMMBIC JIUISl y4aCTHs B OKCIIEPUMEHTAIBHBIX
Y4acTByeT B 9KC- UCCIIEIOBAHUSX AIEKTPOOOOPYIOBAHUS U CPEACTB aBTOMATH3a-
NEPUMEHTAIBHBIX U -
UCCIICIOBAaHMSX (51.0.09-3.2)
3IEKTPo0Oopyno- | ymenust | OOydYarOUIHIACS TOJKEH yMETh: IPUMEHSITh MATEMATHUCCKHUIT
BAHUS U CPEICTB anmapar npH y4acTUH B 3KCICPUMCHTAIbHBIX UCCIICI0BAHMUSIX
aBTOMAaTH3AIIUN IIEKTPOOOOPYAOBAHUS M CPEACTB ABTOMATH3AIINH -

(1.0.09-Y.2)

HaBbIKM | OOyuaromuiics JOKEH Bia/leTh: HaBbIKAMU IIOCTPOEHUS Ma-

TEMaTUYEeCKUX Mojeiell HeOOXOUMBIX AJIS y4acTHusl B SKcIie-
PUMEHTAJIBHBIX UCCIIEOBAHUAX AIEKTPOOOOPYIOBaHUS U

CpCACTB aBTOMATU3allUU -
(51.0.09-H.2)

2. Mecto aucuuminnsl B ctpykrype OITOIT
Jucuumnnnza «MaTeMaTuka» OTHOCUTCS K 0053aTeIbHOM 4acTh OCHOBHOM npodeccruoHab-
HOM 00pa3zoBarenbHON IporpaMMbl OakanaBpuara.

3. O0béM AUCHMILVINHBI K BB y4eOHOH padoThl

O0beM JUCHUIUIMHBI COCTABIISET:

- ouHas (hopma obyuenus 11 3auernsix enunuil (3ET), 396 akanemuueckux yaca;

- 3aouHas ¢opma oOyuenus 11 3auernpix exunun (3ET), 396 akagemuyecknx vaca (manee
4acoB).

JvcuunnmHa nu3ydaercs:

- ouHas popma oOyuenus B 1, 2, 3, 4 cemecTpax;

- 3a09Hast Gpopma oOydeHus Ha 1, 2 Kypcax.

3.1. Pacnpenenenne o6beMa JMCHMILJIMHBI 10 BUAAM Y4eOHOI padoThl

KommuecTBo yacoB
Brnt yuebrott pabotsr 110 O4HOM opMe | MO 3a04HOM popme
o0yueHHs o0y4yeHus

KonrakrHas pabora (Bcero), 226 38

B TOM YHCJI€ MPAKTHYECKAsi MOAT0TOBKA

Jexyuu (J1) 106 14
Ilpakxmuueckue 3auamus (113) 120 24
Jlabopamopnwie 3anamus (J13) — -
CamocrosiTesibHas pa6oTa odyuarwmmxcs (CP) 89 327
KonTpoas 81 31




Hroro 396 396
3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jgeiaM U TeMam
Ounas popma o0yueHust
B TOM YHCIIE
KOHTAKTHas paboTa .
Bcero =
Ne rembl | HaumeHnoBaHue pa3zienoB U TeM 4ACOB §
J J3 I13 CP z
X~
Paznen 1. AnanuTuyeckasi reOMETpUs C HJIIEMEHTAMU JIMHEHHON anreOpsl
1.1. DJIEMEHTHI JIMHCHHOU anreOpbl 11 4 - 6 1 X
1.2. DeMEeHTHI BEKTOPHOI anreOphbl 13 6 - 6 1 X
1.3. AHanuTHuecKas reoMeTpust 22 10 - 10 2 X
Paznen 2. OCHOBBI MaTEMaTHYECKOr0 aHAJIN3A
2.1. OyHKIWS 4 2 - 1 1 X
2.2. ITpenen. HempepsIBHOCTH 16 8 - 6 2 X
2.3. KommuiekcHble uncna 6 2 - 3 1 X
HuddepennmanpHoe ucUUCIE-
2.4. HUE (QYHKIHMHU OJIHOM IMepeMeH- 24 10 - 10 4 X
HOM
2.5. HeonpeneneHublii ”HTErpaj 21 8 - 8 5 X
2.6. OnpeneneHHblil HHTETpaj 21 8 - 8 5 X
JuddepenumanbHoe ucducie-
2.7. HUEe (YHKIMH HECKOJIBKHX IIe- 15 6 - 6 3 X
PEMEHHBIX
o8 KpatHble 1 KpUBOJIMHENHBIE HH- 31 10 i 12 9 X
Terpasl
) UwucnoBbie ¥ (QyHKIIMOHAIBHBIC 20 8 i 6 6 «
psizibI
Paznen 3. OObikHOBeHHBIE AU depeHIInaIbHble ypaBHEHUS
3.1. JunddepennumanpHble ypaBHEHUS 24 8 - 8 8 X
392 Cucremsl } T depeHIraIbHbIX 6 5 i 5 5 <
ypaBHEHHI
Pasznen 4. /IuckperHas maremaruka
4.1. MHuoxectBa. OTHOIIEHUA. Dite-
5 1 - 2 2 X
MEHTbI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredbpa MHO- 4 i i i 4 <
KECTB
4.3. DJIeMEHTHI TeOpHuHr TpadoB 6 - - - 6 X
Paznen 5. Teopust BeposITHOCTEH C 371€MEHTAMU MaTeMaTHYECKOW CTATUCTHKHU
5.1. Crnyyaiinble COOBITUS 18 3 - 8 7 X
5.2. CrnyyaliHble BEJTMUHUHBI 22 6 - 8 8 X
53 DJeMeHThl MaTeMaTHUeCKOM 26 4 i 10 12 <
CTaTUCTHKH
KoHnTposnb 81 X - X X 81
Hroro 396 106 - 120 89 81




3aounas

¢popma o0yuenust

B TOM 4HCJIC

KOHTaKTHas pa60Ta

¥a]
Ne tembl | HamMmeHOBaHuME pa3ziesioB U TEM Eacfgg .g_
J J3 I13 CP z
~
1 2 3 4 5 6 7 8
Pazgen 1. Ananurrueckas TeOMETpHS C DJIEMEHTAMH JIMTHEHHON anreOpsl
1.1. DJIeMEHTHI JIMHEHHOM anreOpbl 7 1 - 1 3) X
1.2, DJIeMEHTHI BEKTOPHOM alreOpbl 13 1 - 2 10 X
1.3. AHanuTHuecKas reoMeTpust 18 2 - 2 14 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 6 - - 1 5 X
2.2. ITpenen. HenpepbsiBHOCTB 18 2 - 2 14 X
2.3. KommekcHbie uncna 6 - - - 6 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJIHOM IMepeMeH- 29 2 - 2 25 X
HOU
2.5. HeonpeneneHnublii ”HTErpa 35 1 - 2 32 X
2.6. OnpeJieneHHbII UHTErpaj 35 1 - 2 32 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 22 1 - 1 20 X
PEMEHHBIX
) KpaTHble 1 KpuBONIHUHENWHBIE UH- 30 1 i 1 30 <
TETpaIbl
) YucnoBbsle M (PyHKIIHOHAIbHBIE 23 1 i 5 20 <
PAIBI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. Juddepennmanpapie ypaBHEHUS 35 - - 2 33 X
30 ChuﬂeMb{lnn@@wpeHuHanLHHX 10 i i i 10 X
ypaBHEHHI
Pasznen 4. JIuckperHast Mmaremaruka
4.1. MmuoxectBa. OTHOLIEHUA. DIie- 8 i i i 8 <
MEHTHI KOMOMHATOPUKHU
4.2. Bynesa anre6pa, anredpa MHO- 8 i i i 8 <
KECTB
4.3. DJeMeHThl Teopuu rpados 8 - - - 8 X
Paznen 5. Teopust BEpOSITHOCTEN € 3JIEMEHTAMU MAaTEMATUYECKON CTATUCTHKU
5.1 Crnyyaiinble COOBITUS 18 1 - 2 15 X
5.2. CrnyyaliHble BETUUHHBI 17 - - 2 15 X
53 DJIEeMEHTHI MaTeMaTUYECKON 17 i i i 17 X
CTaTHCTUKH
KonTponb 31 X - X X 31
Hroro 396 14 - 24 327 31




4. CTpyKTYypa M colep:KaHue TUCUUILUINHBI, BKIKYaIlee NPAKTHYECKYI0 MOAT0TOBKY

[TpakTHdeckass MOArOTOBKA MPH peaTu3alliil y4eOHBIX MPEIMETOB, KYPCOB, TUCITUILIAH
(Mopyneil) opraHu3yercs MyTeM MpPOBEACHMS MPAKTUUYECKUX 3aHATHH, MPAKTUKYMOB, J1abopaTop-
HBIX pabOT U MHBIX AHAJIOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BHIIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyayliel mpodeccuo-
HAJIBHOU JIESITENBHOCTBIO.

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

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

DJIeMeHTBhI JIMHEHHOi ajaredpbl

3HayeHue Kypca MaTeMaTHKU B NMPO(ecCHOHAIbHONW HOATrOTOBKE M NMPOo(heCCHOHAIBHON Jes-
TEIBHOCTU. POJIb POCCUIMCKUX YYEHBIX B pa3BUTUU MaTeMaTHKU. [IoHATHE MaTeMaTHYECKOrO MOJe-
JUPOBAHUSA, METOJ]a M aJITOPUTMA PELIeHUs 3a/ad. DJIEMEHTbl MaTeMaTHUeCKOW JIOTUKH, He00Xo-
JMMOE U 1I0CTaTOYHOE ycaoBUs. CUMBOJIBI MATEMaTUUYECKON JIOTHKH, UX UCIOJIb30BaHHE.

JIuHeltHble TpeoOpa30BaHMs U UX MATpPHULBL, AeHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpUIBL.
CucreMsl IByX U TpeX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3aliCh CUCTEMbI JTUHEHHBIX ypaBHEHUN
u e€ pemenue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HMccinenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. ba3zucHeie pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Metoj 'aycca. Haxoxxaenue oOparHoi MaTpulel. OnpeaenuTesnn BTOporo u
TPETHhEro MOPSAIKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JOMONHEHNs. Briuncienne onpee-
JIMTENS pa3jioKeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bexropsl. JIuHelHble onepanyy Hal BeKTopamu. TeopeMbl 0 MpoeKkuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JInHeilHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. Hanpasistomue KOCUHYCHI U JUIMHA BeKTOpa. [IoHATHE 0 BEKTOPHBIX AMAarpaMMax B HayKe U
TexHuke. CKalsipHOE NMPOU3BEACHUE BEKTOPOB U €ro CBOICTBA, BBIpA)KEHHE B KOOPAMHATHON (op-
Me. /lnuHa BeKTOpa M yros MeXJy JBYMs BEKTOpPaMHU B KOOpJIMHATHOH (opme. YciaoBue opToro-
HaJIbHOCTHU JIBYX BEKTOPOB. MeXaHUYECKUN U T€OMETPUUYECKUI CMBICI CKAJIIPHOTO IPOU3BEICHUSI.
BekropHoe npousBeneHHE IBYX BEKTOPOB, €r0 CBOMCTBA, BbIpa)XKEHHE B KOOPAMHATHOH (opme.
VYcnoBre KOUTMHEAPHOCTHU JIBYX BEKTOpOB. [Ipocrelinine mpuiokeHns BEKTOPHOTO MPOU3BEICHUS.
CMmermanHOe TpOM3BENEHUE TpeX BeKTOpoB. CBOWCTBA M BBIpaK€HHE B KOOPAMHATHOH (opme.
[IpumeHeHne cMEIIaHHOTO MPOU3BEICHUS B PELICHUH MPUKIIAIHbIX 3a]1a4.

AHaJIUTHYECKAsl FeOMeTpust

YpaBHeHUs TUHUIA Ha TUIOCKOCTH. Pasnuunblie opMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXy MPSIMBIMH. Y CITIOBHE MApalIeIbHOCTH U MIEPIICHINKYIIsIpHOCTH. [lepecedeHne AByX MpsMbIX.
VYpaBHeHHE MyYKa IPSMBIX, IPOXOIAIIMX Yepe3 JaHHYI0 TOUKy. Meron koopauHat. OCHOBHBIE 3a-
Ja9y Ha METOJ KOOPAHMHAT (PacCTOSHHE MEXIy IBYMS TOUKaMH, JISJICHHE OTpe3Ka B TAaHHOM OTHO-
IIEHUH, PACCTOSTHUE OT TOYKH JI0 MpsiMoii). KpuBbie BTOpPOTo MOpsiiKa: OKPYKHOCTb, JJIIUIIC, T'H-
nepbosa, mapaboia, UX TeOMEeTpUYECKHe CBOWCTBA M YpaBHEHHUS. DKCIEHTPUCHTET JJUIUIC W TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHHH
KPUBOW BTOPOTO TIOPSI/IKA U TIPUBE/ICHUE €T0 K KAHOHNYIECKOH Gopme myTEM mepeHoca.

[TnockocTh. YpaBHEHHE IIOCKOCTH, MPOXOJAIIEH Yepe3 JaHHYIO TOUYKY U IMEpIEHAUKYISPHO
IaHHOMY BekTopy. O0I1ee ypaBHEHNE TNIOCKOCTH U €r0 YaCTHBIE BUBI. YTOJI MEX]y IJIOCKOCTSAMH,
YCIIOBHSI MAPALIEIIBHOCTU M NEPIIEHAUKYIPHOCTH. YTONI MEXAY MPSMON M IIOCKOCTBIO, YCIOBUS
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NapaJUIEIbHOCTH M NMEPHEHIUKYISIPHOCTH. 3ajjaya O HaXO0)KJICHUU TOYKHU NE€PECEUEHUs MPSAMOM U
IIJIOCKOCTH.

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

ITonsipHbIE KOOPAMHATEI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM CHUCTeMOM KoopauHaT. Kpussle
B IOJISIPHBIX KOOpJMHATaX (KapAuoujaa, Cupaib, JeMHUcKaTa). Llmwinnapudeckue u chepudeckue
KOOPJAMHATHI B MPOCTPAaHCTBE. Pa3znuuHblie criocoObl 3a1aHusl TUHUNA U OBEPXHOCTEH B MPOCTpaH-
CTBE.

Pa3nen 2. OcHOBBI MAaTEMATHYECKOI'0 AaHAJIN3A

DOyHKUMA

MHuoxecTBO BemecTBeHHBIX uncen. Oynknus. O6nacts ee onpeaenenus. CrocoObl 3a1aHusl.
OcHoBHbIE 351IeMeHTapHble GYHKINH, UX CBOICTBa U rpaduku. ClokHbIE U 00paTHbIe PYHKIIMH, UX
rpaduku. Kinaccuduranms ¢yHKImid.

IIpenen. HempepbIBHOCTH

UYucnoBsle MOCIENOBATEILHOCTH, X POJIb B BBIUUCIUTENBHBIX Ipoueccax. [Ipenen uncnosoi
nocyenoBarenbHocTH. Cxoaaumecs U pacxoIALIUecs] YUCIIOBBIE MTOCIEI0BATEIBHOCTH. Teopema o
CYIIECTBOBAHMUHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. Ilpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKoHEUHO-
cru. Ilpenensl MOHOTOHHBIX (QyHKIMH. beckoHeuHo Manble U O6eckoHeYyHO Oonblve (QYHKIMH B
TOUKe, UX cBoicTBa. CpaBHEeHHE OeCKOHEYHO MaiblX. [Topsaok ManocTH. DKBUBaJIIEHTHbIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKIMIT B TOUKE M HA MHOXKECTBE. TOUKH pa3pbiBa GYHKIUU U UX
kiaccupukanuu. JledcTBus HaJl HeNpepbIBHBIMU (QYHKIMSIMU. HenpepbIBHOCT OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKuui. CBoiicTBa (pyHKIINMH, HETIPEPHIBHOM Ha OTpE3Ke: OrpaHUYEHHOCTh, CYIIECTBOBA-
HUE HauOOoJbILIEr0 U HAMMEHBILIEr0 3HAUEHUH, CYIIIECTBOBAaHHE IPOMEKYTOUHBIX 3HAUEHUI.

KoMmiekcHbIe yncia
[TonsiTue U npencTaBiIeHUs] KOMIUIEKCHBIX yuces. DOpMbl 3aMUCH KOMIUIEKCHBIX dnceln. Jleu-
CTBHS HaJ KOMILIEKCHBIMH YHCIIAMHU.

JAudpdepenunaibHoe HCHHCAEHHE (PYHKIIUU OHON NTepeMEeHHOH

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHON. OnpeneneHue npous3BogHou. [lonarue QpyHk-
uuu, gudpdepeHunpyeMoil B Touke, Auddepennnan GyHKIUN U ero reomeTpudeckuii cmeici. IIpo-
M3BO/IHAs (DYHKIIMM, €€ CMBICH B Pa3JIMYHBIX 3agadax. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢byuknuii. [IpaBuna HaxoxaeHUs Npou3BoAHON U auddepenunana. [IpousBoaHas cioxHo u 06-
patHoil ¢ynxiuu. VuBapuantHOCTh (hopMbl nuddepenumana. [Ipumenenune auddepenunana x
npuOMKEHHBIM BeIuuCeHuaM. [luddepennurpoBanue GpyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢ynkuuu. Teopema ®epma. Teopemsr Posus, Jlarpanxka, Komm, ux npu-
MeHenue. [IpaBuio JlonuTans s packpeiTus Heonpenenénnoctei. [IpousBonnsie u quddepeHim-
aJibl BBICIIMX TOpPsiiKoB. HemHBapuaHTHOCTH (hopMbl A depeHIInanoB BHICIINX MOPSAKOB. Y CIIO-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIUH, HeoOXxoaumoe ycioBue. JlocTarouHbie
ycaoBusa. OTbICKaHWE HauOOJBIIET0 U HAUMEHbIIETo 3HaUeHu QyHKIuH, nuddepeHunpyemMon Ha
unTepBanie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku mneperuda.
AcumnroTsl rpadpuka GyHkiuu. Ilonstine o6 acuMmnroTnyeckoMm pasznoxkeHun. OOmas cxema uc-
cieoBaHus GYHKIIUU U IOCTPOEHUS rpaduKa Mo XapakTepHbIM ToukaM. BekTop-GyHKIus ckamsp-
Horo aprymenTta. l'onorpad. Ilpenen u HenpepbIBHOCTh BeKTOp-hyHKIMHU. uddepeHupoBanue
BEKTOP-(QYHKIIMH, MEXaHUYECKUN W TEOMETPUUECKHI CMBLI MPOU3BOAHON BeKTOP-GyHKIMHU. [Ipu-
noxeHus Kk mexanuke. Juddepenuuan nyru KpuBoit 1 ero reomerpuyeckuii cMmpici. CpenHss Kpu-
BH3HA KPUBOM M KPUBH3HA B TOUKE. Pamnyc M HEHTp KpUBU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX MHTETpaJIoB. MeTOAbl MHTEIPUPOBAHUS: UHTETPUPOBAHUE 3aMEHOM IIEPEMEHHOM M 110 4Ya-
CTSIM, MHTETPUPOBAHME PAIMOHAIBHBIX P00, TPUTOHOMETPUYECKHE IOACTAHOBKM U METOJbI
«panroHATN3AMI» HHTErpasioB. [IoHsATHE «OepyIINXCSI» U «HEOEPYIIUXCS» HHTEIPAJIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3aia4yu, NpUBOASAIINE K MOHIATHIO ONpEeAeeHHOro uHTerpaia. OnpeneieHHbl HHTErpai, Kak
npenen UHTerpanbHoi cymmbl. [lonatue o6 uHTerpupyemoil GyHKIUH, HOPMYIUPOBKA TEOPEMBI
cymectBoBanus. [Ipocreiiine cBoiicTBa onpenenéHHOro HHTErpaia, Teopema o cpeaem. CpeaHee
3HaueHue ¢ynkuuu. [IpousBonHas oT ompenenéHHOro MHTErpajia Mo BepxHemy mpeneny. Cs3b
MEXy OIpeNeIEHHBIM HHTErPAJIOM U mepBoobOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeAeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
IPaJIOB CIIOCOOOM TOJICTAHOBKH M IO YacTsiM. HecoOcTBeHHBIE MHTETpaNbl ¢ OECKOHEYHBIMHU TTpe-
JielaMd M OT HEOTPAaHWYEHHBIX (PYHKIIMHA, UX OCHOBHBIE CBOIiCTBa. ['eoMeTprueckoe mpuioKeHue
OTIPENIeIEHHOTO MHTETpajia: BBIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOH U MOJIIPHOM CHCTeMax KOOpAUHAT, 00bEMOB TeJ MO IUIOIIAASM MOMEPEYHBIX CEUCHUU U Tel
BpallleHus, JUIMH JIyI KPUBbIX, IUIOIIAJEH moBepxHocTeil BpamieHus. [lpunokeHus uHTErpana K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OYHKIMM HECKOJbKUX INepeMeHHbIX. Obnacte onpenenenus. Ilpenen ¢pynkuunu. Hemnpepbis-
HocTh. HekoTopele noHsTHS Tomosnoruu. YacTHele npou3BoHble. MIX reomeTpruecKuil cMbIci (1J1s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Monubiit quddepeHnnan, ero cBa3b C YaCTHBIMH NMPOU3BOAHBIMU. [Ipumenenue nonHoro audde-
peHIana K npuOIMKEHHBIM BblunciaeHus M. MlHBapuanTHOCTH (opMbI MoJHOrO AuddepeHnnania.
VcnoBus, pu KOTOpbIX BeipaxeHue P(x,y)dx + Q(x,y)dy siBusiercst momHbM b (EpeHIIHATIOM.
HuddepenunpoBanue cinoxHoil ¢yHkuu. KacatenbHas MiocKoCTh U HOpMajib K IOBEPXHOCTH.
I'eomeTpuueckuii cMbIci nonHOro Auddepennnana. YactHsle MPOU3BOAHBIE U NOJIHBIE AU(depeH-
[Aabl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOM3BOAHBIX ((hopmyrnupoBka). dDopmyna
Teiinopa. HesBuble yHkuuu. Teopemsl cymiectBoBaHus. [uddepeHnpoBanue HEABHBIX (YHK-
Ui, DKCTpeMyMbl (PYHKIIMM HECKOJBbKUX HepeMeHHbIX. HeoOxoaumoe ycnoBue skcrpemyma. Jlo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OTbICKaHUE HauOOJBIINX W HAaUMEHbIINX 3HAUYCHUH (YHKLUH.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3anauyu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpaioB. /[BoiHON M TpolHOW MHTErpaibl, UX
cBoicTBa. POPMYNMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpaia. Teopema o cpegHeM
3Ha4YE€HUH. BrIuncieHne KpaTHBIX HHTETPajioB OBTOPHBIM UHTErprpoBaHueM. [lepexon B 1BOMHOM
MHTErpaje K MOJSIPHBIM KoopauHaTaM. ['eomerpuueckue U (pu3nyuecKue NMPHIIOKEHUS JBOHHOIO
MHTErpaa: BblYUCIeHHE 00bEMOB TeJ, IJIOMIAAEH U Macchl TUIOCKUX (QUTyp, CTATUYECKUX MOMEH-
TOB, KOOPJMHAT IIEHTpa TSHKECTH U MOMEHTOB MHEpIMHU IUIockux ¢uryp. Ilepexon B TpoitHOM HH-
Terpajie K HUIUHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomeTpuyeckue U pusnveckue mnpu-
JIOXKEHUs TPOMHOI'0 MHTErpaja. BHIYMCIEHHE 00BEMOB M MAcChl TN, CTATUYECKHMX MOMEHTOB, KO-
OpJMHAT LIEHTpa TSHKECTH U MOMEHTOB HHEPLIUHU TEN.

3azauyu, IPUBOJALIME K MOHATHAM KPHUBOJIMHEMHOTO MHTErpana. OnpeneneHue KpUBOIMHEH-
HBIX MHTErpajoB IIEPBOI0 U BTOPOTO POJia, UX CBOMCTBA, MpUMepHl BbruncieHus. @opmyna ['puHa.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHHOIO MHTErpana OT IYTH MHTETPUPOBaHUS (IUIOCKUM CIly-
qaif). Haxoxnenue GyHKIMHN IByX EPEMEHHBIX 10 €€ oJHOMY AuddepeHuuany.
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YuciioBble 1 QYHKUHMOHANbHBIE PAIBI

Uucnossie psanbl. CXoquMocTh U cymma psiga. HeoOxonumoe ycinoBue cxoaumocTh. JleicTBus
¢ psnaMu. PacxoaumMocTh rapMoHHYECKOro psiia. OCHOBHBIE CBOMCTBA CXOJAIIMXCS PSAAOB. Psabl ¢
MOJIOKUTEIBbHBIMU wieHaMmH. [IpusHaku cpaBHeHus, JlamamOepa, Kommu. OG0OOmEHHBIN psll Kak
IIpUMEp STATIOHHOTO psija. 3Hakouepeayrommecs psaasl. [lpusnak Jleiibnaunna. OueHnka octaTka psaa.
AbcomtoTHas U HeaOcomoTHas cxoauMocTh. DyHKMOHANBHBIE paabl. O0JIacTh CXOAUMOCTH, Me-
Tonbl ee onpenencHus. Crenennslie psupl. Teopema AGerns. MIHTEepBan U paguyc CXOIUMOCTH CTe-
neHHoro psga. CoiicTBa cymMMbl cTeneHHoro psiaa. Pan Teisiopa m Maknopena. Pasnoxenue
¢byHKUMA B creneHHble psibl. [[puMeHeHne CTEeNEHHBIX PSIOB B MPUOIMKEHHBIX BBIYMCICHUSX:
BBIUHCJICHHE ONpeAeNIEHHBIX UHTETPaJioB, peueHue quddepeHnanbHbIX ypaBHeHui. Paasl Oypobe
10 TPUTOHOMETpUYeckuM cuctemaMm. Dopmynsl s kodppuirenTos psna. Pasnoxenue pyHkumii
B TpuroHomerpuueckue psabl Oypee. Psag Oypee mis 4€THbIX ¥ HEYETHBIX QyHKIMH. DopMynu-
POBKa JIOCTAaTOYHBIX YCIOBUH cxoauMocTH psinoB Dypre. Pag Oypre i GyHKIMH ¢ THOOBIM T1e-
pUoAOM. YCI0BUE MTOTOUYEYHOM CXOOUMOCTH M CXOJUMOCTH «B cpeaHem». [IpuMeHenne TpuroHo-
MeTpuyecKux psaoB Oypbe B NpUOIMKEHHBIX BblUUCICHUIX. [IoHATHE O MPaKTUYECKOM TapMOHHU-
yeckoM aHanuse. Marerpan Oypee.

Pazgen 3. O0bikHOBeHHBbIE TU( (epeHInAIBbHbIE YPABHEHUS

JAunddepenuuaibHbie ypaBHEHUS

dusnueckue 3a1aun, NpuBoasAmKe K auddepeHnnanbupiM ypaBHeHUsIM. J{uddepeHnmansabe
ypaBHeHHUs nepBoro nopsjaka. [lonsrue o6 oOmieM u yacTHOM peuleHud. MHTerpanbHble KpUBBIE.
Hauvanehbie ycinoBus. 3anauya Komm. Teopema cyiiecTBOBaHMS M €IMHCTBEHHOCTHU PELLEHUS 3a7aun
Komm. OCHOBHBIE KIaCChl YPAaBHEHHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisiolUMuUCs nepe-
MEHHBIMH, OJTHOPOJIHEIC U JInHeHHbIe. [loHATHE 00 ocobom pemrenuu. [lone nHanpasnenuit nudde-
peHLMaNbHOrO ypaBHeHUs. M3oknunbl. [lpunoxenus aunddepeHnuanbHbIX YpaBHEHUH MEepBOro
MOpSAJIKAa B PA3IMYHBIX oOnacTsax Hayku. Juddepennmanbubie ypaBHEHNs BbICIINX MOpsiakoB. O6-
mee U yacTHoe peuteHue. 3agada Komm. ITonsTHe 0 KpaeBbIx 3agavax s AudQepeHnnanbHbIX
ypaBHEHUH. YpaBHEHHUs, JOIMyCKaIOLMe MOHMKeHHE nopsaaka. [Ipumepsl npumenenus nuddepen-
[IMAJIbHBIX YpaBHEHHH B Hayke U TexHuke. JIuHelnsle nuddepeHnnanbuple ypaBHEHUs, OJJHOPOI-
Hble U HeotHOpoaHbIe. [ToHsTHE 001Iero pemenus. CBoiicTBa ux pemeHui. JInHeHO He3aBUCHUMBbIe
pemenust. CTpykTypa oOriero pemienus. Jlunelinsle oqHOpoaHble AUddepeHranbHble ypaBHEHNs
BTOPOT'O MOPSAJIKA C MOCTOSHHBIMU KOd(pUIMEHTaMU. XapaKTepUCTUUYECKOE YpaBHEHHE. 3aluch
00I1Iero pelIeHus B 3aBUCUMOCTH OT KOpHEH XapakTepucTH4ecKoro ypaBHeHus. CTpykTypa oo1ero
peuIeHus JIMHEMHOTO HEOJHOPOAHOTO YpaBHEHUA. TeopeMa 0 HAJIO)KEHUU PEIICHUNA. Y paBHEHUs C
IIPaBOM YacThIO CHIEUAIIBHOTO BUJA. [Ipuinokenus k onucaHuio JMHEWHBIX Mozenel. Meron Bapu-
alMy TPOU3BOJIbHBIX MOCTOSHHBIX. JIMHelHble nuddepeHnnanbHble YpaBHEHUSI C MOCTOSIHHBIMU
KO3 PHUIHEHTAMU BBICIIMX MOPSIKOB.

Cucrembl 1updepeHINATBHBIX YPABHECHU I

HopmanbHas cuctema auddepeHnnaibHbIX ypaBHEHUH. ABTOHOMHBIE CUCTeMbl. BekTopHas
3aluCh HOPMAIBbHOM cucteMsl. ['eomerpuueckuii cmpica pemieHus. Pa3zoBoe NMPOCTPaHCTBO (TUIOC-
KOCTh), (azoBas kpuBas. [IpuiokeHus B TMHAMUKE CUCTEM MaTepUalbHBIX TOUYEK, B TEOPHUHU aBTO-
MaTHYECKOI0 yIpaBieHus, B Ononoruu u T.11. 3aaada Ko 11 HopMannbHOM cuctemsl nuddepen-
[AAJBHBIX ypaBHEHUH. Teopema CymecTBOBaHMS U €IMHCTBEHHOCTH pemleHus 3aaadn Komu. Me-
TOJI UCKJIIOYEHUS Ul pelleHUs] HOPMaJbHBIX cucTeM AuddepeHnnanbHbIX ypaBHeHHH. CUCTeMbl
TuHeWHbIX auddepeHnnanbHbIX YpaBHEHUH, CBOWCTBA pelieHuil. PemeHune cucteM JIHMHEWHBIX
mudQepeHIHaNbHbIX YPaBHEHUH C MOCTOSIHHBIMU KO3 pULIneHTaMH.

Paznen 4. /Iluckpernass mareMaTuka
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DneMeHTHl TeopuH MHOXecTB. Jlnarpammsl Ditnepa — Benna. DneMeHTsl KOMOMHATOPUKH. By-
neBa anrebpa, GyHkmuu anredpsl jgoruku. [lommnom Xerankuna. AnreOpa MHOXKECTB. DJIEMEHTHI
Teopuu rpadoB: onpezeneHue, Bk rpados, onepanun Hax rpagamMu. MaTpuia CMeXHOCTH.

Paszneu 5. Teopusi BepoATHOCTEM € 3JIEeMEHTAMHU MATEMATHYECKOM CTATUCTHKH

Cuay4aiinbie cOOBITHS

[Ipenmer Teopuu BeposTHOCTEH. 3HaUE€HUE Kypca TEOPUM BEPOSITHOCTEM M MaTeMaTHYECKOM
CTaTUCTUKH B MPO(eCcCHOHANTBHOM NOArOTOBKE U NPOQeCcCHOHAIbHON AeaTenbHOCTU. Ponb poccuii-
CKMX YYEHBIX B Pa3BUTHUU TEOpHH BeposTHOcTed. Kiaccuduxamms coObrtuii. [IpocTpancTBo aie-
MEHTapHBIX coObITUI. AnreOpa coObiTuii. [lonsiTre caydaliHOro coObITHsA. OTHOCHTEIBHBIE YaCTO-
Thl. 3aKOH YCTOMYMBOCTH OTHOCHUTENIBHBIX YacTOT. CBSA3b MEXAY BEPOSTHOCTBIO U OTHOCUTEIbHOMN
yactotoil. [lonsTie BeposTHOCTH coObITUA. Kilaccnyeckoe U reoMeTpuuecKoe OIpeesieHue Bepo-
arHocTi. KomOunaTopuka. HenocpencrsenHoe BblunciaeHue BeposiTHocTU. [lonstue 06 akcuoma-
TUYECKOM IIOCTPOCHUHU TEOPHUH BEPOSATHOCTEH. DJIIEMEHTapHasi TEOPUsS BEpOsTHOCTENH. MeTobl BbI-
YHCJIEHUs1 BepoATHOCTEeH. Teopema o nmoBropeHuu onbIToB (cxema bepnymin). HauepostHeimas
4acTOTa IPU [IOBTOPEHUH OIIBITOB.

Cay4aiinble BeJIHYMHbI

CrnyyaiiHble BEIMUMHBI U 3aKOHBI X pactipeseneHus. [JuckpeTHble 1 HelpephIBHbIE CIIy4aiiHbIe
BenuuuHbl. Pan pacnpenenenus. @yHKUUs pacnpeneneHus, MIOTHOCTh paclpeieseHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh monanaHus CilydaliHOW BEJIMYMHBI HA JAHHBIA MHTEpBai. Yuc-
JIOBBIE XapaKTEPUCTUKH CIyYalHBIX BEIUYMH. MaTeMaTuueckoe 0KUAaHUE U €T0 CBSI3b CO CPEJHUM
apupMeTHIecKUM (3aKoH OonbIIMX yucen). Jucnepcus U cpeaHee KBaJpaTHUECKOE OTKIOHEHHE
cinydaiiHou BenuuuHbl. Pacnpenenenue Ilyaccona. bunommuansHoe pacupenenenue. HopmanbHoe
pacpeneneHue, ero CBOMCTBA, YCIOBHS, IIPU KOTOPBIX OHO BO3HHUKAET. YHCIIOBBIE XapaKTEPUCTUKU
HOopMasbHOTO 3aKoHa. dyHkus Jlamnaca. Beruucinenne BEpoSITHOCTH NONIAaJaHus CIIy4ailHOM BEJU-
YUHBl Ha 33JaHHBI MHTEpBAJI B Cllydae HOPMaJIBHOrO pacmnpenencHus. llonsatue o nBymepHOM
HOpMaJIbHOM pacrtipesiesieHun. [ToHsaTHe o pa3nuuHbIX GopMax 3akoHa OoJbIIuX uyucen. Teopemsl
bepuymnnu n YeOwmeBa. LlenTpanbnas npenenpHas TeopeMa JIsmyHoBa.

JIeMEHTBI MaTEeMATHYECKON CTATHCTUKH

I'enepanbHas COBOKYNHOCTh M BbIOOpKa. Bapuanunonssiii psia. 'mcrorpamma, smoupuyeckas
GbyHKLHUS pacnpeneneHus, BHIOOpOUHOe cpeaHee U aucrepcus. TodyeyHble OLEHKH HEU3BECTHBIX
rapaMeTPOB PaCIPEIEICHUS TT0 BEIOOPKE U X XapaKTEPUCTUKU: HECMEIIEHHOCTh, d(PPEKTUBHOCTD,
COCTOSATENIbHOCTh. MeTO/bl MOJTYYEeHHsI TOUEUHBIX OL[EHOK: METO/l MaKCHMAJIbHOTO MPaB10MoA00Us,
METOJ] HAMMEHBIIINX KBAJpaTOB, METOJ MOMEHTOB. MIHTEpBanbHbIE OLICHKU. MIHTEpBaIBHOE OLICHHU-
BAHME [1APAMETPOB HOPMAIILHOT'O PACIIPEIEICHUS.

[TonsTHEe O CTAaTHCTHYECKOW THIOTE3€ M OO0IIas cxeMa, OCHOBHBIE METOABI €€ MPOBEPKH.
Omubku 1-ro u 2-ro pona. Pemaromas npouenypa. Momnocts kputepus. JloBepuTenbHbie o0na-
ctu. Kpurepun npoBepku rumnores.

Cucrema n1Byx ciay4yailHbIX BeJWYUH. DyHKIMOHANbHAS, CTATUCTHUYECKAs U KOPPEJALMOHHAS
3aBUCUMOCTH MEXKJly BEJIMYMHAMH. DJIEMEHTHI KOPPEJSIIUOHHOTO aHanu3a. JIMHEeMHBIA perpeccu-
OHHbIN aHanu3. OCHOBHBIE CBONCTBA perpeccun. OLEHKN NMapaMeTpOB PErPECCHOHHON MOJIEIH 110
METOJly HAMMEHBIIINX KBaJpPaTOB M CBOMCTBA 3TUX OLECHOK. YPaBHEHUS JIMHEHHON perpeccur. Tec-
HOTa CBSI3U U e€ olleHKa Mo KodpduuueHty koppensaun. [lonarue o HenuueitHo# perpeccun. Kop-
pensiuuoHHOe OoTHoWeHHe. OnpeneneHrne napaMeTpoB HEIMHEHHBIX YPAaBHEHHUM PErpecCHH METO-
JIOM HauMEHBIINX KBAIPATOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

n/a

Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

3HaueHue Kypca MaTeMaTUKH B MPOo(deCcCHOHAIbHON MOJArOTOBKE U
npoeCCHOHATILHON JEesTeTbHOCTH. POJb POCCHHCKHX YYEHBIX B
pa3BUTUU MaTeMaTuku. Matpuiibl. OCHOBHbIE TOHATHUS, ACHCTBUS
Haj MatpunaMu. OnpenenuTenu 2-ro U 3-TO MOPSAIKOB U UX CBOMU-
ctBa. MuHopel u anreOpanueckue JomnojHeHus. Pasnoxenue
omnpenenuTeNns mo cTpoke (crondiy). OOparHas marpuna. Paxr
MaTpPHUIIBL.

CucreMsbl ABYX U TpEX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3alucCh
CHUCTEMBbI JIUHEHHBIX ypaBHeHUH U e€ pemieHue. Teopema Kpone-
kepa-Kanemnu. HccnenoBanue COBMECTHBIX CHUCTEM JIMHEHHBIX
ypaBHeHui. ba3zucubie pemenus. Merton 'aycca. ®@opmynsr Kpa-
Mepa.

CucreMbl KOOpJIMHAT Ha IJIOCKOCTU U B IPOCTPaHCTBE. BeKTOpBI.
JInnelinble onepanuu Haj Bekropamu. [Ipoekuus BekTopa Ha OCb,
cBoiictBa npoekuuu. [lonsTue nmuelHOro nmpocrtpancrsa. Koop-
JIIMHATBI BEKTOpa. JIMHEMHO He3aBUCHMBIE BEKTOPHL. [IpsMoyromns-
Hbli Oaszuc. PasnoxkeHue BekTopa B MpPsIMOYrojJbHOM 0Oasuce.
Hanpapnsroomuye KOCMHYCHl U JJIMHA BeKTOpa. JImHelHbIe omnepa-
UM HaJ BEKTOpaMH B KOOpAMHATHOU ¢opme. JleneHue oTpeska B
3aJaHHOM OTHOIIICHHH.

CkansipHoe mpousBefieHue BeKTOpoB. CBOWCTBA CKAISIPHOTO TPO-
u3BelleHUs, (DU3MUECKUN CMBICI, BBIPAKEHUE B KOOPJIWHATHOU
dopwme. JlnvHa BEKTOpa W Yrojl MEXIY IBYMs BEKTOpamu. Y Clo-
BHE€ OPTOTOHAILHOCTH JBYX BEKTOPOB. [IprMeHeHHe CKalspHOTro
MPON3BCACHUA B PCIICHHUU IMMPHUKIIAAHBIX 3a1a4.

BekTopHOe npon3BeieHNE BEKTOPOB, €T0 CBOMCTBA, BBIPA)KEHUE B
KOOpAUHATHOU (popme. YcIoBHE KOJUIMHEAPHOCTH BEKTOPOB. Du-
3UYECKHI CMBICII BEKTOPHOTO NpousBeacHus. [lonsaTue o cmeman-
HOM IIPOM3BEJIEHUH, BbIpaXKeHHE B KoopauHaTHOU (opme. [Ipume-
HEHHUE BEKTOPHOI'O ¥ CMEIIAHHOTO IPOU3BEICHUM.

VYpaBHEHHsI JIMHMM Ha IUIOCKOCTU. [loisipHBIE KOOpJIMHATHI Ha
I0CKOCTH. POpMBI YpaBHEHHs MPSAMOM Ha IUIOCKOCTH. YTOI
MEXAYy NPAMBIMH. Y CIOBUS NapajuIeIbHOCTH W INEPIEHINUKYISAP-
HOCTH MPSMBIX. YpaBHEHHUE Iy4YKa NIPSIMBIX.

KpuBbie BTOporo mopsijka: OKpyxHOCTb, JUIUIIC, TUNIepOoIa, na-
pabona, UX TeoMeTpUUYeCKre CBOWCTBA U ypaBHEHUs. Pemienue 3a-
Jad.

[ToBepXHOCTH U UX ypaBHEHHUS. Y PaBHEHUS IJIOCKOCTH U MPSIMOM
B MIPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSMU. Y CIIOBUS Mapaljielib-
HOCTH U NEPNEHAUKYIAPHOCTH IJIOCKOCTEN. YOI MEXKIY IPSIMBbI-
MU. B3anmMHOE pacnosio)keHHe NPSMBIX B MPOCTPAHCTBE. YTOJ
MEXIY IPSMOH U IUIOCKOCTBIO.

10.

IToBepxHocTr BTOporo nopsiaka. llunuuapuueckrne moBepXHOCTH.
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n/a

Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

Coepa. Dmmuniconn. ['mnepbonounsr. [TapabGomouasr. I'eomerpu-
YEeCKHE CBOWCTBA TUX MOBEPXHOCTEH, MCCIENOBAHUE UX (POPMBI
METOJIOM CEUYECHUH.

11.

MHoxecTBO BeliecTBeHHbIX yucesl. Dynkiusa. O6nacte ee omnpe-
nenenusi. CriocoOw! 3amanus. Knaccudukanus ¢ynkmuid. [Tomsip-
HBIC KOOPJMHATHI HA MJIOCKOCTH. KpHBEBIE B MONSPHBIX KOOPAMHA-
tax. CnoxxHas QyHkius, oOpaTHas GyHKIMs, HesiBHAS (DYHKIIHS,
napaMerpuuecku 3ananHas (yHKIUsS. OCHOBHBIC JJIEMECHTApHbBIC
GYHKIIUH, UX CBOMCTBA U TpadUKH.

12.

YucnoBble MOCIEAOBATESILHOCTH. Hpeﬂen YHCJI0BOM mocjca0oBa-
TCIIBHOCTH. CXOII?IHII/ICCFI N pacxoadgmurecss YUCJIOBBIC MMOCIICA0OBA-
TCJIBbHOCTH. HpI/ISHaKI/I cxoaumocTu. Yucao e. Berunciaenue npeac-
JIOB YHCJIOBBIX IIOCIIEAOBATEIBHOCTEH.

13.

[lpenen ¢yHkuuu B TOYke, Ha OECKOHEYHOCTH. I'eomeTpuyeckas
wtocTpanus. OJHOCTOpoHHHE Tpenenbl QyHKui. beckoHedHo
Malible (YHKIMH, X CBOMCTBa. beckoHeuHo Oosbiine (yHKLUH,
WX CBsI3b C 0ECKOHEUHO MaJIBIMU (DYHKITUSIMH.

14.

Teopembl 0 cBsi3u QYHKIIUHU, UMEIOLIEH Tpeen, ¢ 66CKOHEYHO Ma-
noit gyukiuenr. OcHOBHBIE TeOpeMbl O mpenenax. HeompeneneH-
HOCTU U METOJbl MX PAacKpbITUS. BbIUunciIeHHEe OZHOCTOPOHHHUX
npenenoB. TeopeMbl O HpeleNbHOM IEPEX0/I€ B HEpPaBEHCTBAX.
3ameuaTenbHble npenensl. CpaBHEHHE OECKOHEUHO MajbiX (YHK-
1IMHA. DKBUBAJICHTHBIE OECKOHEYHO MaJIble (DYHKITUU.

15.

HenpepbIBHOCTh (YyHKLMH B TOUKE U Ha MHOXKECTBE. TOUKHU pas-
peiBa QYHKUMU M UX Kilaccupukauuu. [IeficTBUs Haj HenmpephiB-
HbIMU (yHKIMSIMUA. HenpepbIBHOCTH OCHOBHBIX 3J€MEHTapHBIX
¢yuknuii. CoiicTBa (pyHKIIMH, HENpPEepbHIBHOM Ha OTpe3ke (orpa-
HUYEHHOCTh, CYIIECTBOBAHHUE HAMMEHBIIEr0 U HauOOJIBIIEro 3Ha-
YEHH, CYIIECTBOBAaHUE MPOMEKYTOUHBIX 3HAUEHUN).

16.

[lonsTue u MNpEACTAaBJICHUA KOMIIJICKCHBIX YHCCII. (DOpMBI 3aliucu
KOMIIJICKCHBIX YHCCII. I[CflCTBI/IfI HaJd KOMIIJICKCHBIMHW YHCJIaMH.

17.

3amauy, NPUBOJAIIME K IOHATHUIO IMPOoU3BOAHOW. OmperneneHue
npou3BOAHON (yHKIMHA B To4uke. OCHOBHBIE MpaBmiia nuddepeH-
mupoBanus ¢yHkuuid. IlpousBogHast cioxHoil QyHkiuu. [Tpous-
BOJ/IHBIE OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMHA, Tabinila MpOU3BOI-
HbIX. [Ipon3BoiHAs HESIBHOW M MapaMeTPHUYECKH 3aJaHHOM (QyHK-
117078

18.

Teopema o HenpepsIBHOCTH AuddepeHnupyemonn pyHkuuu. Jud-
depenmman ¢pyakuun. ['eomerpudeckuii cMbici. CBsi3b ¢ TIPOM3-
BosiHOM. CBoiicTBa nepBoro auddepennuana. ['eomerpuueckuit u
MEXaHUYECKUNA CMBICI MPOU3BOJHON. YpaBHEHMUS KacaTeIbHON
HOPMAJIX K INIOCKOU KPUBOM.

19.

[TpousBoaubie U nuddepeHuansl BeICIIUX MOpsiIkoB. HennpBapu-
aHTHOCTH (hopMbI TuddepeHITnanioB BEICIIUX MOPSIKOB. MexaHu-
YECKUH CMBICT MPOM3BOMHOM BTOpOro mopsaka. Bropas mpous-
BOJIHAS MMapaMeTPUUYECKH 3aJaHHON (PYHKUIUHU U HESIBHON (DYHKLINU.
OcHoBHbIE TeopeMbl Ar(GepeHINaTbHOT0 UCYUCICHUsT JeMCTBU-
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n/a

Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

TEJIbHOW MepEMEHHOMN U UX NMpUMeHeHue: Teopembl Depma, Pos,
Jlarpanska, Komm. [Ipasuiio Jlonurains.

20.

[Mpumenenne nupdepeHUATEHOTO UCYUCISHHS IS UCCIIe0Ba-
HUS (QYHKIUI U TOCTPOCHUS UX TpapuKOB. YCIOBHUSI MOHOTOHHO-
cTH QYHKIHUU. DKCTPEMYMBI (YHKIIMU, HEOOXOJAUMOE B JOCTATOY-
HOE YCJIOBHS CYIIECTBOBAaHUS 3KCTpeMyMa. OThICKaHWE HAaMMEHb-
mero ¥ HamOoJbIIero 3HadyeHud QyHkuu, muddepeHuupyemoit
Ha OTpE3Ke.

21.

HccnenoBanne Boimykioctd ¢yHkuuu. Touku meperuba. locra-
TOYHOE YCIOBHE CYIIECTBOBAHHS TOYKH meperuda. ACHMIITOTHI
rpaduka pyakmun. OOmas cxema McciaeToBaHus (PYHKIUH U T10-
crpoenusi ee rpaduka. [lpumMepsl.

22.

[TepBooOpasnas Qynkums. HeonpeneneHHBI WHTErpall U €ro
cBoiicTBa. Tabuuia nHTErpasoB. MeToAbl HHTETPUPOBAHUS: HEIIO-
CPEJICTBEHHOE MHTETPUPOBAHNE.

23.

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

24.

PasnokeHue panmoHanbHBIX Opo0Oeit Ha mpocreiimue. MHTerpupo-
BaHME PAIMOHATBHBIX (DYHKIIMIA.

25.

HuTerpupoBanue nppanuoHanbHbIX (QYHKIUN (CTETIEHHbIE U TPH-
TOHOMETPUYECKHUE TIOJICTAHOBKH ), TPUTOHOMETPUUYECKUX (PYHKITHH.
YHuBepcanpHas TPUTOHOMETPUYECKAs NOJCTaHOBKA. BrIpakeHns,
HEUHTETrpUpyeMbIe B KBaJIpaTypax.

26.

3amauy, MPUBOIALIME K IOHATHIO OIPEAEIECHHOIO WHTErpaa.
OrnpeneneHHpld UHTETpaNl. Teopema CyIeCTBOBAHUS OMpPEIEIeH-
Horo uHrerpana. CBoiicTBa omnpezneneHHOro uHrerpana. IIpous-
BOJ[HAsl MHTErpajia o0 BEpXHEMY IIepeMEHHOMY Ipezeny. PopMmyiia
Herotona-JleitOnuna. MHTerpupoBanue mo yactsM M 3aMeHa Iie-
peMeHHOM B omnpeaeneHHOM uHTerpane. OnpeeseHHbli HHTerpal
OT HEYETHON M YeTHOH (PYHKIMH 10 CHMMETPUYHOMY IPOMEXKYT-

KYy.

217.

Hecob6cTBeHHbIE MHTErpaibl ¢ OECKOHEYHBIMHM NpeeaMH HHTe-
TPUPOBAHMS U OT HEOTPAHMYEHHBIX (QYHKIUH.

29.

[TpunoxkeHue onpeeeHHOro HHTErpajia K pelieHnI0 reOMeTprye-
CKUX M (PU3NYECKUX 3aJ[au: BHIYMCIICHUE TUIOIAAH TIOCKON (ury-
pBI, ITMHBI IyTU KpUBOH (TJIOMIAJEH MIOCKUX (QUTYp, JUTMHBI Y-
T, TUIOIIA U MOBEPXHOCTH, 00beMa Telna BpalleHus, padoThl, AaB-
JIeHUs, CTATUCTUYECKUX MOMEHTOB, LIEHTPa TKECTU IIIOCKOH (hu-

TypBl).

30.

OYHKIIUK JBYX JACHCTBUTEIBHBIX IEPEMEHHBIX, CIIOCOOBI UX 3aja-
Hus. O6nacte onpeneneHus. JInHuM ypoBHs (YHKIIUU JIBYX Tepe-
MEHHBIX. YacTHbIE MPOU3BOJHBIE IEPBOTO MOPSAIKA, UX TEOMETPU-
YEeCKUI CMBICII.

31.

[Momuerit quddepennman, ero cBs3b ¢ YaCTHBIMH TPOU3BOTHBIMHU.
WNuBapuanTHOCTH (hopMBbI MOHOTO auddepennmana. [Ipubmmken-
HbIE BBIYHCIICHHS ¢ TIOMOIIBI0 TiepBoro nuddepennuana. [Ipous-
BOJHBIE M AuddepeHnnansl BeICHIMX MOpIkoB. Teopema o cMme-
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n/a

Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

IIaHHBIX IPOM3BOJHBIX. KacarenbHas MI0CKOCTh M HOPMaJb K I1O-
BEPXHOCTH.

32.

OkctpeMyMbl (QYHKIUU ABYX NepeMeHHbIX. HeoOxommmoe ycio-
BUE dKcTpeMyMa. JloctaTouHoe ycnoBue 3KkcTpeMmyma. OThICKaHUE
HAaUMEHBIINX U HAUOOJBIINX 3HAYEHUN (PYHKIHMU. DIIEMEHTHI T€O-
pUM TIOJIS: BBIYHCICHUE TPAUCHTA, MPOW3BOJHON IO Hampase-
HUIO.

33.

3aaun, MPUBOASAIINE K MOHATHIO TU(D(EPCHIIMATBHBIX YPaBHEHUH
(AY). Hopsnoxk Y, pemenue Y nepBoro nopsiaka. HauanbHbie
ycloBus, 001ee penieHue, yactuoe pemenue. 3agavya Kommu. Teo-
peMa CymeCTBOBaHUA U CAUHCTBCHHOCTU PCHICHUA 3aJa4r Komm.
Y |-ro mopsiaxa ¢ pa3aeistomuMHCs TEPEeMEHHBIMH.

34.

Onnoponnsie J1.Y. nepBoro mnopsnka. Jluneiinsie [[.Y. mepBoro
nopsiika. YpasHeHnue . bepnymnu. Ilone nanpasnennii. M3okiu-
HBI.

35.

JY Broporo mopsiaka. HawanbHble ycnoBus, oOliee pemieHue,
yacTHOe pemreHue. 3amada Komm. JuddepeHnnanbHble ypaBHE-
HHSI BTOPOTO MOPSJIKa, JOMYCKAIOIIUe MOHWKEHHe mopsaka. Jlu-
HeiHble onHOpoaHbIe muddepennmanbapie ypaBHerus (JIOLY)
BTOPOTO Mopsiaka. JINHeHO He3aBHCUMbIE M 3aBUCHMBIC PELICHUS.
Omnpenenurens BpoHckoro, ero cpoiictBa. Teopema o CTpykType
obmiero permenust JIOAY. O6miee pemenne JIOAY ¢ mocTosTHHBI-
MU KO3(PPUITUEHTAMH.

36-
37.

Jlunelinple  HeogHOpOAHbIE AU depeHnanbHble  YpaBHEHUS
(JIHAY) BTOoporo mopsiika C TMOCTOSHHBIMU KO3 (UIIMEHTaAMH.
Teopema o cTpykType o01iero pemeHus. MeToJ1 Bapyaluu mpous-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenus JIHAY co
CIEMAJIbHBIM BHJIOM IpaBoi yacTH. Teopema 0 HalOKEHUU pe-
mieHnid. Crucremsl quddepeHIaIbHbIX YpaBHEHUI.

39.

3ajauu, TpUBOASAIIME K MOHATUIO IBOWHOIO MHTErpana. J[BoitHoii
MHTETpaj, ero omnpeneneHne. TeopeMa CylecTBOBaHUS JBOMHOIO
uHTerpana. CBoiicTBa, TeopemMa O CpeJHEM 3HauYeHHH. Brrumcie-
HUE IBOMHOro MHTerpaina. Ilepexon K MOJSIpHBIM KOOPIAWHATAM.
IIpusnoxeHrst IBOMHOTO MHTETpaJa.

40.

IlonsiTHe TpolHOrO MHTErpajia. BrluncieHne TPOMHBIX HHTETpa-
JOB B IMJIMHAPHYECKUX, chepudeckux KoopaumHatax. lIpuioxe-
HUs TPOMHOT'O HHTETpaJIA.

41-
42,

3amavya 0 BBIYMCICHUU pabOTHI MepeMeHHOU cuibl. OmpeseneHue
KPUBOJMHEHHOTO MHTErpajia mo koopauHaraMm. CBONCTBA, BBHIYHC-
nenune. @opmyna ['puHa. YCiI0BUS HE3aBUCMMOCTH KPUBOJIMHEM-
HOTO WHTErpajia Mo MyTH UHTerpupoBanus. HaxoxaeHue hyHKInmn
JIBYX MEPEMEHHBIX 10 ee moaHoMy Auddepennuany. [Ipunoxenus
KPUBOJIMHEMHOTO MHTErpaJia BTOPOTO pOJa.

43.

UYucnosble psijibl, CyMMa psiia, CXOAUMOCTh U pacxoaumocTtb. He-
obxoaumbie ycioBus cxonumoctu. Psin [lupuxite. ["apmoHnueckuii
psaa. Psap reomerpuueckoi mporpeccun. CBOWCTBAa CXOIALIMXCA
pAnOB. Psiibl ¢ MOJOXKUTEILHBIMUA WieHaMU. [Ipu3Haku cpaBHEHUS
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Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

psanoB. [Ipusnak /lanam6epa. UnTerpanbubiii mpuszHak Ko,

44,

3nakouepenytonuecss panbl. [lpusznak JleitOnuna. AOGcoioTHas,
ycioBHas cxoaumocth. CteneHHble psaabl. Teopema Aoens. MH-
TEpBaJ U PaNyC CXOJAUMOCTU CTETIEHHOTO psiia. CBONCTBA CyMMBI
CTEMEHHOT0 PsAJia: HEMPEPhIBHOCTD, NMOWIeHHOE AuddepeHupoBa-
HUE U UHTETPUPOBAHUE.

45.

Psaner Teiinopa u Makiopena. Pa3noxenue sneMeHTapHBIX (QYyHK-
uuii B psia Teinopa u B psig Maknopena. [IpunoxkeHue creneHHbIX
PSIOB K MPUOIMKEHHBIM BBIYHCIICHUSM HHTETPAJIOB.

46.

Psansr Oypoe.

47.

IIpeamer Teopun BepoATHOCTER. POIb pOCCHMICKHUX yUYEHBIX B pas-
BUTHM Teopuu BeposiTHocTel. Kiaccudukanus codsituil. Knaceu-
YECKOE€ U CTAaTHUCTUYECKOE OIPENEICHUS] BEPOSTHOCTU COOBITHS.
3aKOH YCTOMUYMBOCTH OTHOCHUTEJBHBIX 4acTOT. I'eomerpuueckue
BEPOATHOCTH. DJIEMEHTHl KOMOMHATOPUKH.

48.

TeopeMbl Cl0KEHUs BEPOATHOCTEN U CIEICTBUS U3 HUX. Y CIIOBHAS
BEPOSITHOCTb. T€OpeMbl YMHOXKEHHMS BepoATHOCTeH. Popmyna
noysHoM BeposiTHOCTH. Cxema bepnymim. ®opmynel Jlamiaca u
IlyaccoHa.

49.

JluckpeTHble ciaydailHble BEJIMYMHBL. 3aKOH paclpelelIeHus,
¢yHK1Ms pacnpeneneHus. YuciaoBble XapakTepucTHUKU. buHoMu-
aJbHbIN 3aK0H. 3akoH IlyaccoHa.

50.

HenpepsiBHbIe ciydalinble BenW4nHbL. DYyHKIUSA IUIOTHOCTH pac-
IIpEICIICHUs BEPOATHOCTEN. YNCIOBBIE XapaKTEPUCTHUKHU.

51.

PaBHOMEpHOE, MOKa3aTeIbHOE M HOPMAJIBHOE pacIlpeesICHusl.
[TonsTHE 0 pa3nuyHbIX GopMax 3akoHa OoibiIuX yucen. Teopema
bepnymin Yebrimena. llenTpanbHas npeienbHas TeopemMa.

52.

['eHepasibHass COBOKYIHOCTb, BBIOOpKA, BapHalMOHHBIA psan. ['u-
cTorpamma, smnupudeckas GyHkius pacnpeaeneHus. CTaTUCTH-
YecKue OLEHKU napaMeTpoB. TpeboBaHUs K OILlEHKaM. DMIHUpUYe-
CKHE€ OLEHKH MAaTeMaTU4eCKOro OXKUAAaHWs U aucnepcuu. MuTep-
BaJIbHOE OlleHMBaHUE. JoBepUTEIbHbIE UHTEPBAIIBI U1 MaTeMaTH-
4EeCKOT0 OKMJaHMs U Aucnepcuu. 3agada 00 oo6beMe BHIOOPKH.

53.

[TpoBepka cTaTUCTHYECKHX TUIOTE3: 1) 0 3aKOHE pacnpeaeaecHus
CJIydyaifHON BEJIMYMHBI; 2) O pa3IMyuy B OI[EHKax MapameTpoB; 3) o
MPUHA]JIEKHOCTH BBIOOPOK OJHON T'€HEpaIbHON COBOKYITHOCTH.
Craructuueckre KpUTEpUH MPOBEPKU runores: kpurepuil [upco-
Ha, Konmoroposa, CTbroieHTa.

Hroro

106

10%

3aounas popma oOyueHnus

/o

Kpartkoe conepxanue nekiui

KoymuecTBo
JacoB

IIpakTuueckas
MOJrOTOBKA

Ponp poccuiickux y4eHbIX B pa3BUTHHM MarteMaTuku. Onpenenure-
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IIpaxTuyeckas
MOJArOTOBKA

71 2-TO U 3-TO MOPSAJIKOB M UX CBOMCTBa. PaznoxxkeHue onpenenu-
Tess 1o crpoke (ctonliy). CucTeMbl ABYX M TpeX JHMHEHHBIX
ypaBHeHUH. BekTopsl. JInHeiHbIe onepanuu HajJ BeKTopamu. Pas-
JIOKEHUE BEKTOpa B MPSAMOYTroiikHOM Oasmce. Hampasisromue Ko-
CUHYChl M JUIMHa BekTopa. CKaJsipHOEe, BEKTOPHOE, CMEIIaHHOE
MIPOU3BEJICHUS BEKTOPOB.

Paznuunbie ¢opMbl ypaBHEHHS MpsIMOW Ha IUIOCKOCTU. Pemenue
3a/1a4 Ha METOJ KOOPAMHAT (PACCTOSIHME MEXKIY JBYMsI TOUKaMH,
JIeJIeHUE OTpe3Ka B JAaHHOM OTHOUIEHUH, PACCTOSIHUE OT TOYKHU J0
npsimoit). KpuBble BTOpOro mopsiaka: IpHUBEIEHHE K KaHOHUYE-
CKOMY BUJY, IOCTPOCHHUE HA MJIOCKOCTH

[Tpenen ¢pyukiuu B Touke. OCHOBHBIE T€OpeMBbI O mpeaenax. He-
ONPENIETICHHOCTH ¥ METOJIbI UX PACKPBITHSI.

Onpenenenue npous3BogHON (QyHKIMM B Touke. ['eomerpuueckuit
Y MEXaHWYECKUW CMBICI IIPOU3BOAHON. Y PaBHEHHU KacaTEIbHOU U
HopMmanu. OcHoBHble mpaBwia AuddepeHuUpoBaHUS GYHKUIUH.
[Tpon3BoiHBIE OCHOBHBIX 3JeMeHTapHbIX (yHKuui. uddepennn-
ann ¢pynkuuu. [Ipasuno Jlonurans. [Ipumenenne nupdepennumansb-
HOT'O MCUHCJIEHMSI JJIsl UCCIIe0BaHUs (PYHKIUN U MTOCTPOCHUS MX
rpaduKoB.

[TepBooOpasnas Qynkums. HeonpeneneHHBI WHTErpall U €ro
cBoiictBa. Tabnuia uHTErpanoB. MeTo1bl HHTETPUPOBAHHS.

3amauy, MPUBOJALIME K IOHSATHIO OIPEAEICHHOrO0 WHTErpasa.
Omnpenenennbiii uHTErpan. CBONCTBA ONPENEICHHOIO MHTErpaa.
®opmyna Herotona-Jleitbnuma. Meronpl unterpupoBanus. [Ipu-
JIO’)KEHUE ONPEEIIEHHOTO MHTETpasla K PEMICHUI0 T€OMETPUUYECKUX
3aja4.

OYHKINH JBYX JEHCTBUTENBHBIX MEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Hus. YacTHbIe MPOU3BOHBIE TIEpBOTO mopsiaka. [lomuerit nudde-
peHIualn, ero CBf3b C YaCTHBIMH IMPOU3BOJHBIMU. DKCTPEMYMBI
(GYHKIMM IBYX TIEPEMEHHBIX.

JIBOMHON HHTETpas, €ro ompeneiaeHue. BbruuciieHHe JBOHHOTO
uHTerpana. [lpunmoxxenuss nBoWHOro wuHrerpana. OmnpeneneHue
KPUBOJIMHENHOTO MHTErpaja no koopauHaraMm. CBOWMCTBA, BbIUKC-
JeHue. YCIIOBHs HE3aBUCHMOCTH KPUBOJIMHEHMHOIO MHTETpaya Io
IIyTU UHTETPUPOBAHUSL.

YucnoBble psiibl, CymMMa psiia, CXOAUMOCTh M pacxoauMocTs. He-
00XOJIMMBIEC YCTIOBHS CXOJIMMOCTH. [ apMOHHUYECKUN U TEOMETPH-
YyeCKUi pAA. HOCT&TO‘IHBIG IMPHU3HAKHU CXOAUMOCTH 3HAKOIIOJIOXH-
TENBHBIX PSIOB (TPU3HAKU CPaBHEHHS PsAOB, Mpu3HaK JlamamOe-
pa). 3Hakouepenytommecs psaapl. [Ipusnak Jlei6uumna. A6comoT-
Hasl, YCIOBHAsl CXOUMOCTh. CTeNeHHBIC PSbL.

10.

IIpeamer Teopun BeposATHOCTER. POIb pOCCMICKHNX yUEHBIX B pas-
BUTHM Teopuu BeposiTHocTed. Knaccuduxanus codsituit. Knaceu-
YECKOe M CTaTHCTUYECKOE ONPEAETICHHUS BEPOSTHOCTH COOBITHUS.
Anrebpa cobsituii. KomOunaropuka. Teopembl CI0KEeHUsT BEPOAT-
HOCTEW W CIICICTBUSA U3 HUX. YCJIOBHAas BEPOSITHOCTh. 1€OpemMbl
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Ne . Konuuectso | IIpaktuueckas
wn Kpatkoe copeprxanue aexuuii 4acon HOArOTOBKA
YMHOXXEHUSI BeposATHOcTeH. J[MCKpeTHble cilydaliHble BEJIUYUHBI.
3akoH pacnpezneneHus, (QpyHKIUS pacrnpenencHus. YucioBble Xa-
PAKTEPUCTUKH.
Hroro 14 10%
4.3. ConepxaHue J1a00paTOPHBIX 3aHSITHIA
JIaGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHBI YUECOHBIM IIIIAHOM.
4.4. CopepxaHue NPaKTHYECKUX 3aHATHI
Ounas ¢popma o0y4eHus1
No . KomnuectBo | IlpakTnueckas
wn HanmMeHoBaHMe NPAaKTUYECKUX 3aHATUN wacon HOATOTOBKa
1. | DneMeHThI TMHEHHON areOpsh 6 +
2. | DnemMeHThl BEKTOPHOU aireOphl 6 +
3. | AHaIUTHYECKAst TEOMETPHS 10 +
4. | Oynkums 1 +
5. | lIpenen. HerpepbIBHOCTH 6 +
6. | KommuiekcHele uncna 3 +
7. | Auddepennmanpuoe ncuucienrne GQyHKIUU OJHONW TEPEMEHHON 10 +
8. | HeompenenenHslit HHTErpa 8 +
9. | OnpeneneHHBII HHTETPAT 8 +
10. JuddepenunanbHoe HcUUCIeHHE (DYHKIUM HECKOIBKHX Iepe- 5 +
MEHHBIX
11. | IuddepeHnnanbHble ypaBHEHUs 8 +
12. | Cucremsl nuddepeHaIbHbpIX ypaBHeHUN 2 +
13. | KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIbl 12 +
14. | YucnoBble U (YHKIMOHATIBHBIE PSABI 6 +
15. | MHuosxecTBa. D1eMeHTbl KOMOMHATOPUKHU 2 +
16. | CiyuaiiHble cOOBITHS 8 +
17. | Cniyuaiinble BETUYHUHBI 8 +
18. | DneMeHTH MaTeMaTUYECKON CTaTUCTUKH 10 +
Hroro 120 40%
3aounas popma oOyueHnus
No . Konuuectso | TIpakTuueckas
wn HaumeHoBaHMe IPaKTUYECKUX 3aHATUN qacon HOArOTOBKA
1. | DnemeHTHI JIMHEIHON anreOpsl 1 +
2. | DmeMeHTHl BEKTOPHOM aJireOphl 2 +
3. | AHanuTH4ecKas TeOMETpHs 2 +
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Ne . Konuuectso | IIpaktuueckas
i HaumeHoBaHue mpakTU4eCKUX 3aHATUI 4acon HOArOTOBKA
4, | Oynkuus 1 +
5. | [Ipenen. HempepbIBHOCTH 2 +
6. | Auddepenunansaoe ncunciaenrne GyHKIUN OJHON IEPEMEHHOM 2 +
7. | HeonpeneneHHbIN HHTETpaT 2 +
8. | OmpeneneHHbIi HHTErpall 2 +
9. JuddepennnanbHoe ucyucieHne PyHKIMN HECKOJIbKHX TIepe- 1 +
MEHHBIX
10. | KpaTHbie 1 KPHBOJIMHEHHBIC HHTETPAJIBI 1 +
11. | YucnoBsle U (YHKIMOHATIBHBIE PSBI 2 +
12. | lnddepennmanpnpie ypaBHEHUS 2 +
13. | Cnyuaiinbie cOOBITHS 2 +
14. | CnyuaiiHbple BETUYHUHbI 2 +
Hroro 24 40%

4.5. Buabl U cogep:KaHue CAMOCTOATEIbHON padoThl 00y4ar0IMXCH

4.5.1. Buasl caMocTOsATENbHON pabOThl 00y4YaronIuXcs

Konungectso
4acoB
Bunbl camocTosATenbHONW pabOThl 00yYaromMXcs v 10 3204HOI
1o 0YHOM opme
dbopme obOyue-
oOyueHus
HUS
[ToaroroBka K NpakTUYECKUM 3aHATUSAM 32 47
BeinonHenue KOHTPOJIBHON pabOThI 140
CaMocTosTenbHOE N3yUYEHNE OTIEIBbHBIX TEM U BOIIPOCOB 16 140
[ToaroToBKa MHAMBUYANbHBIX MUCbMEHHBIX Pa0bOT (TUIIO-
32
BBIX pPacyeToB)
IToaroroBka K MPOMEKYTOYHOM aTTeCTALIMU 9
Hroro 89 327
4.5.2. ConepxaHuie caMOCTOSATEIbHON pabOTHl 00yJarOIINXCs
Konunuectso
No . 4acoB
i alMEHOBAaHHE TEM U BOIIPOCOB 10 OYHON | O 3309HOMN
¢dbopme 00y- |bopme 00y-
YeHHS YEeHUS
Marpuiibl, AEHCTBUSI C HUMU. BbIUncIieHHe onpenenuTenei pas-
1 JUYHBIMU criocobamu. PerieHue cucteMm JMHEHHBIX ypaBHEHUMH 1 5
" | merogoMm ["aycca, mo dpopmynam Kpamepa, ¢ momompo oOpat-
HOM MaTpPHILIBL.
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

JIvuHeiHble onepauuy HajJ BEKTOpaMu. Pa3iokeHue BEKTopa Io
Oasucy. Hampasnsronme KOCMHYCHl U JUIMHA BekTopa. [lpume-
HEHHUE CKAIIPHOr0, BEKTOPHOTO, CMEIIAHHOTO MPOU3BEICHUN B
pEelIeHUU NPUKIAAHbIX 3a/1a4. [IoHsATHE O BEKTOpPHBIX Auarpam-
MaX B HAYKC U TCXHHKC.

10

Paznuunsie Gpopmbl ypaBHEHUS MPSAMOI Ha TUIOCKOCTH. Perienue
3a/a4 Ha METOJ KOOpAMHAT (pacCTOSHUE MEXKIY ABYMS TOYKa-
MU, JEJIEHUE OTpe3Ka B JAHHOM OTHOUIEHUH, PACCTOSHHUE OT
TOYKHK 110 Tpsimoil). KpuBbie BTOpOro mopsjka: MpUBEIECHUE K
KaHOHMYECKOMY BH]Y, IOCTPOEHUE HA MNIOCKOCTU. TexXHuuYeckue
MIPUJIOKEHUS TEOMETPUUECKUX CBOMCTB KPUBBIX.

I'eomeTpuyeckue CBOMCTBA MOBEPXHOCTEH BTOPOIrO MOPSIKA,
uccienoBaHue uX (OPMBI METOJOM CEUeHUU. TexXHUYecKue
MPUJIOKEHUSI TEOMETPUUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HHE TeJIa OTPAHUYEHHOTO MOBEPXHOCTSIMH.

[Toctpoenue rpaukoB 3JIeMEHTAPHBIX (QYHKIUI MyTeM Mpeoo-
pa3zoBaHuil (mapaiedbHBIA IEPEHOC, pacTsKeHue (cxarue),
OTOOpaKCHHE).

Brruncnenue npenenoB 4MCIOBBIX ITOCIENOBATEIbHOCTEN, IIpe-
nenoB ¢yHkiuu. MccnenoBanue QyHKIMI Ha HENPEPHIBHOCTD.

14

CDOpMBI 3allMCU KOMIIJICKCHBIX YHCCII. HeﬁCTBHH Haa KOMIIJICKC-
HBIMH YHCJIaMU.

HuddepenumpoBanue caoxHbIX (QYyHKIMHA, a Takxke (QYHKUIUN
3aJJaHHBIX HESBHO M Mapamerpuuecku. [Ipumenenne nuddepen-
uana K NpuOMKEHHBIM BbhIYMCIeHUsAM. [Ipumenenue nudge-
PEHIMATBHOTO MCYMCICHUS Ui MCCIE0OBaHUS (DYHKIMA M T10-
CTPOEHUS MX Tpa(UKOB.

25

MeTo/1bl HHTETPUPOBAHUS HEONIPEAEIEHHOr0 MHTErpaa.

32

10.

Beruucnenue onpenenéHHbIX MHTErpanoB. HecoOCTBeHHbIE MH-
Terpaibl ¢ OECKOHEYHBIMU MpEJelaMU U OT HEOTPaHHMYEHHBIX
bynkuuit. [IpunoxkeHus onpeneneHHoro HHTerpaia K peleHnto
3aJa4 reOMeTpUH, MeXaHuku U Qu3uku. [IpubnuxeHHble METO-
JIbl BBIYHCIIEHNSI ONIPE/IETICHHBIX HHTETPAJIOB.

32

11.

HuddepenunpoBanre QyHKIMHM JBYX INepeMeHHbIX. [lomHbiit
muddepentman. [Ipumenenue nomHoro auddepennunana K npu-
OMKEHHBIM BBIUMCIIEHUSIM. KacarenbHas MII0CKOCTh U HOpMaJlb
K TIOBEPXHOCTH. DKCTPEeMyMbl (PYHKIIUM HECKOJIbKUX MEepeMeH-
HbIX. OTBICKaHHE HanOONBITNX W HAMMEHBIINX 3HaYeHUH (PyHK-
U,

20

12.

Beruncnenve NBOWHBIX M TPOMHBIX HMHTErpasioB. ['eomerpuue-
cKue, GU3NYeCcKre MPUIOKEHUS TBOMHOTO U TPOWHOTO MHTErpa-
noB. KpuBonuneiinsie naterpansl. Haxoxaenue GyHKuuu aByx
NEPEMEHHBIX 10 e€ noyHoMY nuddepeHmany.

30

13.

OcHOBHBIE KJIaCChl ypaBHEHUH, HHTETPUPYEMBIX B KBaJpaTypax:
C pa3AeAIOIIMMUCS MEPEMEHHBIMU, OJTHOPOJHBIE U JIMHEHHBIE.
Juddepenunanpuple  ypaBHEHHUS, JOIMYCKAIOUIUME MOHIKEHHE

33
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

nopsika. Jluneinsie onHopoaHbIe TuddepeHaIbHbIe YpaBHe-
Husl. JIunelinpie HeotHOpOAHbBIE U] epeHInanbHbIe YpaBHEHHS
C IPaBOM YaCThIO CIIELIMAIBHOIO BUJa. MeTos Bapualnuu Ipous-
BOJIbHBIX [TOCTOSIHHBIX.

14.

Pemenunst HOpManbHBIX cucTeM AU(QepeHINaTbHBIX YPAaBHEHUIH
METOJIOM UCKIIFOYECHHUS.

10

15.

UYucnosble U QyHKIMOHANBHBIE psinbl. [IpuMeHeHne cTemeHHbIX
PsI0B B MPUOIMKEHHBIX BBIUYUCICHHSIX: BBIUMCICHUE 3HAYEHUI
(GYHKIMH, onpee€HHBIX HHTETPaJIOB.

16

16.

Panpr dypbe 1Mo TPUTOHOMETPUYECKUM cucteMaMm. PopMyiibl
it KodpuueHToB psga. Paznoxenne QyHKIMA B TPUTOHO-
Metpuueckue psasl ypse. Psag Oypbe 171 4ETHBIX U HEUETHBIX
¢ysknuil. opMynupoBKa JOCTATOYHBIX YCIOBUH CXOAMMOCTH
psagoB Oypre. Psang Oypre ansg GyHKIUU ¢ THOOBIM HEPUOAOM.
VYciioBUE MOTOYEYHON CXOAUMOCTH U CXOAUMOCTHU «B CPETHEM.
[IpumeHneHue TpUroHOMETpUYECKHX pAnoB Dypbe B MmpubdIU-
JKCHHBIX BBIYHCIICHUIX.

17.

MHuosxectBa. OTHOLIEHMSI. DJIEMEHThl KOMOMHATOPUKH.

N

18.

bynea anre6pa u anrebpa MHOKECTB.

S

oo

19.

OneMEeHTHI TEOPUH rpadoB.

20.

Krnaccuueckoe M CTaTUCTHYECKOE OINPEACIECHUS BEPOSITHOCTH
coObITHSI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUUYECKUE BEPOSTHOCTU. TE€OpEMBI CIOKEHHUS BEPOSITHOCTEHN
U CIIEJICTBHS U3 HUX. YCIIOBHAsl BEPOSTHOCTh. Teopembl yMHO-
*KeHUs BeposTHocTe. dopmyna monHoW BeposTHOcTH. Cxema
bepnymn. @opmynsl Jlannaca u [lyaccona.

15

21.

JIucKkpeTHbIE Cily4aliHblE BEJIMYMHBI. 3aKOH paclpelesIeHus,
¢byHKIMsA pacnpeneneHus. YuciaoBble XapaKTepUCTHKU. buno-
MuaNbHbIN 3aKkoH. 3akoH Ilyaccona. HenpepbiBHBIE citydaiiHble
BeIMYUHBL. OYHKIMS TUIOTHOCTH PACIpeIeIeHUsT BEPOATHOCTEN.
UucioBble XapakTEpUCTUKUA. PaBHOMEpHOE, IOKa3aTelIbHOE H
HOpMasibHOE pacrpeaeneHus. [lonartue o pasiauuHbIX (opmax
3akoHa Oonpiux yucen. Teopema bepnymim YeOoimesa. Llen-
TpaJIbHAs IPEJENNbHAsL TEOpEMa.

15

22.

['enepanbHas COBOKYITHOCTh, BEIOOpKA, BapHALMOHHBIN psif. 'u-
cTOorpaMma, sMnupuyeckas ¢QyHKIUs pacnpenenenus. Craru-
CTHUYECKHE OLIEHKU IapaMeTpoB. IIpoBepka cTaTUCTHUUECKUX TH-
noTe3: 1) 0 3aKOHE pacrpeiesieHus CIy9alHOW BEJIMYUHEL; 2) O
pa3InYMM B OLIEHKAX MapaMeTpoB; 3) O MPHUHAIEKHOCTH BBIOO-
POK OJIHOM T€HepalbHOW COBOKYMHOCTH. CTaTHCTHYECKUE KPHU-
TEpUM NpoBepKu runore3: kpurepuil Ilupcona, Kommoroposa,
CTrpI0ZIeHTA.

13

23.

Cucrema 1Byx ciydaiiHbIX BenMuuH. DyHKIMOHAIBHAS M KOP-
peIILIMOHHAs 3aBUCUMOCTH MEXAY BelIWMYMHaMu. JInHelHas pe-
rpeccusi. MeToq HaMMEHbBIINX KBAApPATOB IS ONpENEICHUS Ma-
pPaMETPOB PErPECCHM U CBOMCTBA ATUX OLEHOK. Y PaBHEHUS JIH-
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KoanuectBo

No 4acoB
I /;1 HanmenoBanue TeM 1 BOIIpOCOB 110 O4HOH 110 3209HOI
¢dbopme 00y- |hopme 00y-
YEeHMUSI YeHUSI
HeHO# perpeccuu. TecHOTa CBA3M U €€ OIeHKa 1Mo K03 duu-
eHty koppeissiiuu. [lonsatue o HenuHelHon perpeccun. Koppe-
JSIMOHHOE oTHOoWIeHHe. OmpeaesneHne napamMeTpoB HEJTHMHEH-
HBIX YpaBHEHHI perpeccuy METOA0M HAaUMEHbBIIINX KBaJpaToOB.
Hroro 89 327

5. YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOATEILHOH padoThl 00y4ar0IMXCst
10 AUCUHHILIHHE

VYyebHo-mMeroanueckue pazpadotrku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO IOxHo-
VYpansckuii 'AY:

1. DnemeHTHI TMHENHON U BEKTOPHOM anreOpbl: yueOHOe 1nocodue uisi CTyJI€HTOB OYHOH U
3a04yHO (hopM oOyuenus [HampaBieHuit 35.03.06 Arpoumxenepus, 13.03.02 DnekTposHepreTuka
u anektporexHuka, 19.03.02 IIpoaykTsl nuTanust U3 pacTuTeabHoro cbipbs, 23.03.03 Dxcruyara-
U1 TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOMIUIEKCOB, cnienuanbHocTu 23.05.01 Hazemuble
TpaHCIOPTHO-TeXHONIOTH4Yeckue cpenctral / FOxuo-Ypansckuii [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Akynuu, C.B. baxxenoBa. — Yensounck: IOxuo-Ypanbckuit 'AY, 2022. — 83 ¢. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumnoBsle pacyeTsl MO0 TeMe «JIEMEHThl JIMHEHHON U BEKTOPHOH anredpbl» [DieKTpoH-
HBIM pecypc]|: MeTou4ecKue ykazaHus JUisl CTYAEHTOB OYHOM U 3a04HON (hopm o0OyueHus [Hampas-
nenuit 35.03.06 Arpounskenepust, 13.03.02 DnexTposHepreTuka u anekrporexHuka, 19.03.02 Ilpo-
JYKTBI TUTaHUSI U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX
MalIMH ¥ KOMILIEKCOB, crenuanbHocTH 23.05.01 Hasemuble TpaHCIOPTHO-TEXHOIOTHUECKUE CPE-
ctBa] / cocraBurenu: Akynuu O.E., baxxenosa C.B.; FOxno-Ypanbckuit 'AY, UHCTUTYT arponke-
Hepuu. — YensaOuHCK: IOxHO-Y panbckuit I'AY, 2021.—65 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. TumnoBsle pacueTsl o TeMe «OMpeaennTeNn, MaTPULIbl, CUCTEMbl JMHEHHBIX YpaBHEHHH,
BEKTOpHas anredpa, aHaJIUTHYECKass TeoMeTpus» [DJIEeKTPOHHBIN pecypc]: METOH. yKa3. AJis CTY-
JeHTOB O4YHOM (opmbl 0OyueHus [HampasiaeHuid: 35.03.06 Arpoumnxenepus, 13.03.02 Dnextpo-
SHEepreTHka M AnekTporexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PACTUTENBHOTO Chipbs, 23.03.03
OKcIuTyaTtanus TPaHCIIOPTHO-TEXHOJOTHYECKUX MallMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01
Hazemubie TpancnoptHo-TexHomornyeckue cpencrral / coct. M.H. 3emckonra; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXEHEPHH. — 3-€ U3]., uctlp. U gon. — Yensounck: FOxuo-Ypansckuit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHUs s
CTYJEHTOB OYHOM M 3a04HOI ¢opM oOyuenus [HanpasneHuit 35.03.06 Arpounxenepus, 13.03.02
OneKTposHEpreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nuTaHus U3 PaCTUTEIBHOTO CBHIPbS,
23.03.03 OkcrmmyaTtanys TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIUaIbHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TeXHOJOrHUecKkue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpaneckuii I'AY, Unctutyr arpounxkenepuu. — Yemsounck: IOxuo-Ypansckuit 'AY, 2019. —
32 c¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. Brenenue B MaTeMaTuueckuil aHanu3 [ DIEKTPOHHBIN pecypc]: yued. mocodue st camo-
CTOSITENIbHOU palbOoThl CTYIEHTOB OYHOW M 3a04HOM (GopM 00ydeHUs (HarpaBICHHs MOATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHOCcTh 23.05.01) /
coct.: O. E. Akymuu [u ap.]; FOxuo-Ypansckuit 'AY, UHcTHTYT arponHkeHepuu. — YenssOuHCK:
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http://nb.sursau.ru:8080/localdocs/vmat/60.pdf
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
http://nb.sursau.ru:8080/localdocs/vmat/51.pdf
http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

OxHo-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTudecKuil aHanmu3 QyHKITUU OJTHOU Jeii-
CTBUTEIBLHON MEPEMEHHON» [DIEKTPOHHBIN pecypc]: METO. yKa3. JUIs CTYACHTOB OYHOU (HhOPMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepus, 13.03.02 DnekTpoIHEPreTHKA U AIEKTPOTEX-
Huka, 19.03.02 [IpoaykThl NUTaHUA U3 PACTUTEIBLHOIO ChIpbs, 23.03.03 DkcmiyaTauus TpaHCHIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennainbHoctu 23.05.01 Hasemuble TpaHcnopTHO-
texHnosoruueckue cpeactral / coct. O.E. Axkynuu ; FOxno-Ypanbckuii 'AY, UHCTHTYT arponHke-
Hepuu. — 3-¢ u3A., uctp. u aomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TumnoBo#i pacuer no teme «uddepenunansnoe ucuncienue GyHKIUN OHONW ACHCTBU-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CaMOCTOSITENIbHON paboThl CTYACHTOB [DJIEKTPOH-
HBIA pecypc]: [UI1 caMOCTOATEIBHOM paboThl CTYACHTOB OYHBIX (hakynbTeToB] / coct.: C.B. Baxke-
noBa, 1.C. Crabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHKeHEpUU. —
YensOunck: OxHo0-Ypanbckuit I'AY, 2017.-170 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBsle pacueTsl o TeMe «MHTerpanbHOE HCUYHCICHHE (PYHKIUU OJHOW AEHCTBUTEIb-
HOM MEepPEeMEHHOI» Ml CaMOCTOATEIbHOU pabOThI CTY/IEHTOB [ DIEKTPOHHBIN pecypc|: MeToA. yka-
3anus / coct.: O.E. Axymnu, M.H. Apxunosa; FOxHo-Ypansckuii 'AY, UncTHTYT arponHkeHe-
pun. — YensiOuHCK: OxHO-Ypansckuii I'AY, 2016. —82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. Tunosble pacueTsl o Teme «/luddepennmanbHoe U UHTETpaTbHOE UCUUCTCHUS (DYHK-
UM JIBYX TEPEMEHHBIX» [DIIEKTPOHHBIH pecypc|: METOA. yKa3. [IJiI CaMOCTOSATEIIBHON pPadOThI
CTYJICHTOB OYHOW W 3a04HON (opm oOydeHus (HampaBieHus mnoxarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanpHOCTh 23.05.01)] / coct.: O.E. Axynmuu [m np.]; FOxHo-
VYpansckuit 'AY, UucTuTyT arpomtxeHepuu. — Yensounck: HOxHo-Ypansckuit I'AY, 2018. —
80 c¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumoBsle pacueTsl 1Mo TeMe «Psabpl» [DAEKTPOHHBIN pecypc]: MEeTON. yKa3. /Ui CTYACH-
TOB O4HOM (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpoumkenepus, 13.03.02 DnexkrposHepre-
THKa U 21eKTpoTexHuKa, 19.03.02 IIpoaykTsl muTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 DOkcrury-
aTalMsl TPAHCIIOPTHO-TEXHOJOTHYECKUX MAalllMH U KOMIUIEKCOB, crniennaibHoctu 23.05.01 Hazewm-
Hble TpaHCIOpTHO-TexHojoruueckue cpenacrsa] / cocr.: O.E. Akymnu, C.A. Ckpunka; FHOxHO-
VYpameckuit 'AY, MHCTUTYT arpouWmxeHepuu. —3-¢ u31., ucnp. u jaom. — Yensounack: HOxHO-
VYpansckuiit 'AY, 2019. — 69 c¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Jduddepennmnanbuble ypaBHEHUs B IPUKJIAJAHBIX 33a4ax [DIEeKTPOHHBIN pecypc]: METo.
yKa3. s CTYJEHTOB ouyHOU (opmbl o0ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus, 13.03.02
DneKxTposHepreTrka U eKkTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBLHOTO ChHIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTHMYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemuble TpaHCIOpPTHO-TeXHOJNOTHUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, N.C. Crabynut; IOxno-Ypansckuit 'AY, MHCTUTYT arpouHXeHEpUH. — 2-€ U3]l.,
ucnp. u  jor. — Yemsaouack:  FOxuO-Ypanmsckuit ['AY, 2019.—-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumoBoii pacuet 1o TeMe «Teopust BEpOSITHOCTEH» [ DICKTPOHHBIH pecypc]: METOI. yKas3.
IUIL CTYyJIEHTOB OYHOH (opMbl oOydyenus [HampaBienuit: 35.03.06 Arpounxenepus, 13.03.02
OnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTENBHOTO CHIPHS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIMH U KOMIUIEKCOB, CHEHUATbHOCTH
23.05.01 HazemHBIE TpaHCIOPTHO-TEXHOJOTHYEeCKHEe cpenactBa] / coct.. O.E. Akynuu,
M.B. ®unmunnosa; KOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2- U3/1., UCIp. U JIOIL. —
Yena0MHCK: IOxHo0-Ypanbckuit I'AY, 2019. -106 c. — Pexxum JIOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. Tunosie pacyeTsl o TemMe «MareMaTnueckasi CTaTUCTHKa» [ DNEKTPOHHBIN pecypc]: Me-
TOJ. yKa3. sl CTYACHTOB 04HOM Gopmbl 00yueHus [HanpaBneHuii: 35.03.06 ArpouHxeHepus,
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13.03.02 DnexTposHepreTuka u anekrporexHuka, 19.03.02 [IpoaykTel NUTaHUS U3 PACTUTEIHHOTO
coIpbs, 23.03.03 Dkcmryatanusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUJIEKCOB, CIIEIAAIIb-
HoctH 23.05.01 HazemHble TpaHCTIOpPTHO-TEXHOJOTHYECKUE cpencTBa] / coct. M. H. Apxumoga;
IOxnO-Ypanbckuii ['AY, UHCTUTYT arpouHxeHepuu. — 4-¢ u3f., ucnp. u aoim. — Yemssounck: KOx-
Ho-Ypanbckuii [AY, 2018. — 72 ¢. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meronnueckue yka3aHus U KOHTPOJIbHbBIE 3a/laHUs 10 MATEMAaTUKE JUIsl CTYIEHTOB 3a04-
HOH (popMbI 00yUeHMS [DIEKTPOHHBIN pecypc]: [HampaBieHue moarotoBku 35.03.06 ArpounHxeHe-
pus, 13.03.02 DnekrposHepreruka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuii I'AY, UactutyT arpommxkeHepun. — Yensounck: FHOxuo-Ypansckuii 'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. @OH/I OLIEHOYHBIX CPEJICTB /ISl POBEIeHH s
NMPOMEKYTOUHOH aTTecTAllMU 00y4YaIoIMXCsl N0 JUCHHUIJINHE

Jlis yCcTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOJATOTOBKH oOyuyaromuxcs TpedboBanusim OI'OC
BO paszpabotan (oHI OLIEHOYHBIX CPEACTB JUISl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTU U MPOBEJICHUS
IIPOMEKYTOUHON aTTecTaluy O0YyYarolMXcs Mo JucHuIIvHe. DOHJ OLEHOYHBIX CPEJICTB Mpei-
crasieH B [Ipunoxenun.

7. OcHOBHAl M JONOJTHUTEJIbHAsI y4eOHAasl TUTePaTypa, He00X0AMMAas 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHOBHas ¥ JIOTIOJIHATENbHAS yueOHas nurepatypa umeercst B Hayanoit 6ubnmorexe u aek-
TpOHHOI nH(pOopManoHHO-00pa3zoBaTenbHol cperae PI'BOY BO FOxuo-Ypansckuii ['AY.

OcHoBHas:
1. Bepman I'.H. COopHuK 3a7a4 1o Kypcy Marematnyeckoro aHanuza / I.H. bepman. — 11-e
m3n., crep. — Cankr-Ilerepoypr: Jlams, 2023. — 492 c¢. — Pexum nocrymna:

https://e.lanbook.com/book/295943

2. bepmant A.®. Kparkuii Kypc MaTreMaTHUeCKOro aHaimu3a: yaebnoe nocodue / A.d. bep-
manTt, U. I'. ApamanoBuu. — 16-e u3a. — Cankr-IlerepOypr: Jlanb, 2022. — 736 c. — Pexxum nocrymna:
https://e.lanbook.com/book/210707

3. EmenbsroB I'.B. 3amayHuk mo TeopuH BEPOSITHOCTEH M MaTEeMAaTUYECKOW CTAaTHUCTHUKE:
yuebnoe mocodbue s By3oB / [.B. EmenbsnoB, B.Il. CkurtoBuu. —4-¢ wusn., crep. — CaHKT-
[TerepOypr: Jlanp, 2021. — 332 c. — Pexxum nocryna: https://e.lanbook.com/book/169813

4. 3anopoxen 1. PykoBoacTBo K penieHuio 3a1ay Mo MaTeMaTHYecKOMY aHaJIu3y: y4yeo-
Hoe mocooue / .M. 3anopoxen. — 8-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 464 c. — Pe-
*uM noctyna: https://e.lanbook.com/book/210752

5. Knerenux /I.B. CO60pHUK 3a7ay MO aHATUTUYECKOW reOMEeTpuu: yuebHoe mocolue yis
By30B / JI.B. Knerenuk; [lox pemaknuerr H.B. Ebumosa. — 17-e u3zn., crep. — Cankr-IlerepOypr:
Jlanp, 2022. — 224 ¢. — Pexxum nocryna: https://e.lanbook.com/book/187823

6. KoxxyxoB C.®. COOpHHK 3aady 1O TUCKPETHOH MaTeMaTHke: ydeOHoe mocooue /
C.®. Koxyxos, [1.U. CoBepTkoB. — 2-¢ u3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 324 c. — Pe-
*uM noctyna: https://e.lanbook.com/book/212675.

7. Muxonu C.B. /luckperHast MmaTeMaTHKa i OakajgaBpa: MHOXKECTBA, OTHOIICHUS, (PYyHK-
uH, rpadsl: yaeonoe nmocoodue / C.B. Mukonn. — Cankt-IlerepOypr: Jlanp, 2022. — 192 c. — Pexxum
nocryma: https://e.lanbook.com/book/211049

JlomosiHnTEIbHAS

1. Epycanmumckuii SI.M. luckpernas marematuka. Teopus u npaktukym / .M. Epycanum-
ckuii. — 2-¢ wusn., crep. — Cankrt-IlerepOypr: Jlamp, 2023. — 476 c. — Pexum ngocryma:
https://e.lanbook.com/book/319427
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2. Jlucnukun B.T. MaTtemaruka B 3agadax ¢ pemeHussMu: yueOHoe nmocodue / B.T. Jlucuu-
kuH, W.JI. ComoBeliuuk. — 7-¢ u3a., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 464 c. — Pexum no-
crymna: https://e.lanbook.com/book/126952

3. Harancon W.I1. Kpatkuii kypc BbIciieii MareMatnku: ydyeoHoe nocooue / M.I1. Hatan-
con. — 10-e m3nm., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 736 c. — Pexum pocryma:
https://e.lanbook.com/book/210320

4. TlpakTudeckue 3aHaTUs MO anredpe. KoMIuiekcHbIe Ynciia, MHOTOWICHBI: y4eOHOE 1MOCo-
oue / 10.B. Bonkos, H.H. Epmonaesa, B.A. Ko3sinuenko, I'.11. Kypb6arosa. — Cankr-IlerepOypr:
Jlans, 2022. — 192 c. — Pexxum nocryna: https://e.lanbook.com/book/211694

5. [lpomkun C.C. Maremaruka st penieHus Qusnyueckux 3agad: ydeOHoe mocobue /
C.C. Ilpomkun. — Cankr-Ilerepoypr: Jlanp, 2022. — 384 c. — Pexum jgocryna:
https://e.lanbook.com/book/211754

6. CnpaBouHMK 1O MareMaTHke Juisi OakanaBpoB: yueOHoe mocobue / A.}O. Bposuw,
H.JI. BoponnoBa, JI.A. 3onkuna, B.M. Myxuna. — Caukt-IletepOypr: Jlanp, 2022. — 80 c. — Pexxum
noctyna: https://e.lanbook.com/book/211676

7. ®uxrenronsl I'.M. OcHoBbl MaTemaruueckoro aHanmusa. Yactes 1 / .M. ®uxreHrons.
— 15-e wusnp., crep. — Cankr-Ilerepoypr: Jlawp, 2023. — 444 c. — Pexum pgocryna:
https://e.lanbook.com/book/289001

8. ®uxrenromnsi .M. OcHOBBI MaTeMaTndeckoro ananusa. Yacte 2 / I.M. OUXTEHTOJIbII. —
14-e wu3np., crep. — Cankr-lIlerepOypr: Jlawp, 2023. — 464 c¢. — Pexum pocryna:
https://e.lanbook.com/book/297692

9. Iunauyes B.C. Hauana Bbiciieit Matematuku: yuyeOHoe nocobue / B.C. [llunaues. — 5-¢
u3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2022. - 384 <c¢. — Pexum pgocryna:
https://e.lanbook.com/book/211175

8. Pecypchl nHHpOpMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
Heo0X0AUMbIe J1JIsl OCBOEHUSI JUCIUNJIMHBI

1. Eaunoe okHO focTymna K yueOHO-MeTOAMYECKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VYuusepcuterckas oubnmmorexka ONLINE http://biblioclub.ru/

9. MeToauyeckne yKazaHus JJsl 00y4YaOUIUXCS M0 OCBOEHHIO JUCIUIJIMHBI

Y4eOHo-MeTonnuecKkue pa3paboTku nmerorcs B HayuHoil OubinoTexe W 31€KTpOHHOW WH-
dbopmarmonHo-odpazoBarensHoit cpene PI'BOY BO 0xHo-Ypanbckuit TAY:

1. DnemeHTHI TMHEHHON U BEKTOPHOM anreOpbl: yueOHOe nmocodue isi CTyJI€HTOB OUYHOH U
3a0uHOi (hopM oOyueHus [HampasneHuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka
1 2neKkTpoTexHuka, 19.03.02 IIpoayKTsl MUTaHUS U3 pacTUTENBHOTO ChIpbs, 23.03.03 Dkcmnyara-
11l TPAHCIOPTHO-TEXHOJIOTMUECKUX MAalIMH M KOMILIEKCOB, cnenuanbHocTd 23.05.01 Hazemnubie
TPaHCIOPTHO-TeXHoJIoTn4Yeckue cpenactral / FOxuo-Ypansckuii 'AY, UHCcTUTYT ATpONHKEHEPHH;
O.E. Axkynuu, C.B. baxxenoBa. — Uensounck: FOxno-Ypansckuit 'AY, 2022. — 83 c. — Pexum no-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumnoBsle pacyeTsl 10 TeMe «DJIEMEHTHI JIMHEHHON M BEKTOPHOM alreOpb»: MeToIude-
CKHM€ yKa3aHWsl sl CTYJICHTOB OYHOUW W 3a04HO# (hopm oOyueHust [HampaBienuid 35.03.06 Arpo-
nnxenepus, 13.03.02 DnekrtposHepretuka u vekTporexHuka, 19.03.02 IIpoaykTsl nuraHus w3
pacTuTenbHOTO Chipbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIluH U KOM-
ieKcoB, crnenuaabHocTh 23.05.01 HazemHbIe TpaHCOPTHO-TEXHOJIOTUYECKHE CpeAcTBa] / cocTa-
putenu: Axynud O.E., BaxenoBa C.B.; FOxno-Ypanbckuii 'AY, UHCTUTYT arpowkeHepuu. —
YensOunck: HOxHO-VY panbckuit I'AY, 2021.-65 c.— Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
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3. Tumnossle pacueTsl o TeMe «OMNpeaennTeNn, MaTPUIIbl, CHCTEMbl TMHEWHBIX ypaBHEHHIH,
BEKTOpHas aireOpa, aHAIMTUYECKasi TEOMETPUS» [ DIEKTPOHHBIA pecypc|: METOI. yKa3. ISl CTY-
JIeHTOB O4YHOM (opmbl 0OyueHus [Hampasienuid: 35.03.06 Arpoumxenepus, 13.03.02 Dnexrpo-
SHEpreTuka U eKTpoTexHuka, 19.03.02 [TpoaykThl NUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKMX MallMH M KOMILUIEKCOB, crneunainbHoctu 23.05.01
Hazemubie TpancnoptHo-TexHogorudeckue cpenacrnal / coct. M.H. 3emckona; FOxHo-Ypanbckuit
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., uchp. u gon. — Yensounck: FOxno-Ypansckuiit FAY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsJKa [DJIEKTPOHHBIN pecypc]|: METOAMYECKUE yKa3aHWs s
CTYJICHTOB OYHOM W 3a04HOU (popMm oOydeHus [HampasieHuit 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka U MeKkTpoTexHuka, 19.03.02 IIpoaykTel nuTaHUs U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrmmyaTtanys TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIMaJIbHOCTH
23.05.01 Hazemuble TpaHCciOpTHO-TeXHOJOTHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepun. — Yemsbunck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MaremaTuyeckuil aHanu3 [DeKTpOHHBIN pecypc]: yueO. mocobue /i camo-
CTOSITENILHOW PalOTHI CTYJEHTOB OYHOW W 3a04HOM (PopM 0OydeHHs (HAmpaBICHHS IMOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTh 23.05.01) /
coct.: O.E. Axynuu [u np.]; FOxno-Ypanbckuilt ['AY, UHctutyr arponH:xenepuu. — YensOuHck:
FOxHo0-Ypansckuit I'AY, 2017. - 70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MmareMaTuyeckuil aHanu3 GyHKIUU OJHON Aeii-
CTBHUTEJIBHON NEPEMEHHOI» [DNEeKTPOHHBINA pecypc]: METOJ. yKa3. JJsl CTYACHTOB OYHON (hOpMBI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepusi, 13.03.02 DnekTposHEpreTHKA U ANEKTPOTEX-
Huka, 19.03.02 IIpoayKThl NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmyaranus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01 Hasemuble TpaHcnopTHO-
texHosnorunueckue cpeactnal / coct. O.E. Axynuu ; FOxuo-Ypansckuit AY, UHCTUTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u aon. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TumnoBoit pacuer no teme «updepenunansuoe ucuncienue GyHKIUM OJHOW AEHCTBU-
TEJIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CAaMOCTOSITENIbHON paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [Ams caMocTosTeNnbHONU paboThl CTYI€HTOB O4YHbIX (akynbreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBsle pacueTsl 0 TeMe «VHTerpagbHOE UCUHCICHUE (PYHKLIUU OJHOM AeHCTBUTEb-
HOM MEPEMEHHOW» JIJISl CAaMOCTOSTEIbHON pabOThl CTYJAECHTOB [ DJIEKTPOHHBIN pecypc]: METoI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuit 'AY, UHcTUTYT arponHkeHe-
pun. — YensiOuHck: OxHO-Ypanscknii I'AY, 2016. - 82 c. — Pexxnm JOCTyIIa:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumoBsle pacuetsl o TeMe «JlnddepeHnmanbHoe ¥ UHTETPATbHOE UCUUCIECHUS (DYHK-
UM JIBYX TNEPEMEHHBIX» [DJEKTPOHHBIM pecypc]: METO. yKa3. [/l caMOCTOATENbHON paboThI
CTYJICHTOB OYHOM U 3a04HOW (opm oOyueHus (HampasieHusi noarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuanpHOcTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
VYpaneckuit I'AY, Uncruryr arpounxenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2018. —
80 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumoBsie pacueTsl MO TeMe «Psapl» [DIeKTpOHHBIA pecypc]: METOJ. yKa3. Ui CTYIeH-
TOB O4HOU Qopmbl 00yueHus [HanpasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepre-
THKa U AJeKTpoTexHuKa, 19.03.02 [IpoaykTel MUTaHUA U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrny-
aTalysl TPAHCIIOPTHO-TEXHOJOTMYECKMX MAalllMH M KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Hazewm-
HbIE TpaHCIOpTHO-TexHoJornueckue cpenactsa] / coct.: O.E. Akymuu, C.A. Ckpunka; HOxHO-
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VYpanbckuit ['AY, VMHCTUTYT arpoumHXeHepuu. —3-€¢ u3d., ucrp. u jgon. — Yemsbunck: FOxHo-
VYpaneckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. uddepenunanbubie ypaBHEHHS B IPUKIIAJIHBIX 33/1a4ax [ DIEKTPOHHBIN pecypc]: MeTo/I.
yKa3. JUIsl CTYICHTOB O4YHOM (popMbl 00yueHus [HanpasieHnuii: 35.03.06 Arpounxkenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbA,
23.03.03 Okcrmnyatanusa TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIluH U KOMILJIEKCOB, CIEIHaTIbHOCTU
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpenctBa] / coct.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Ctabynut; KOxno-Ypanbckuii ['AY, UHCTUTYT arpouH)XeHEpUH. — 2-€ U3,
ucnp. u  jom. — Yemabunck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumnooii pacuet o TeMe «Teopust BeposSTHOCTE» [ DIEKTPOHHBIN pecypc]: METOI. yKa3.
JUIsL CTYACHTOB O4YHOW (opmbl oOyuenus [HampaBieHui: 35.03.06 Arpoumkenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DOkcruryaTauus TPaHCIOPTHO-TEXHOJOTMUYECKUX MAIIMH U KOMIUIEKCOB, CIELUUAIbHOCTH
23.05.01 Hasemnble TpaHCHOPTHO-TEXHOJNOTHYecKue cpenctBa] / coct.. O.E. Akynuy,
M.B. ®ununnosa; FOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2-€ U3[., UCIIP. U JOI. —
YensOunck: HOxHO-Y panbckuit Ay, 2019. — 106 c. — Pexum JOCTyMa!
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. Tumossie pacueTs 1o Teme «MaTemMaTHuecKasi CTaTUCTHKAY [ DIEKTPOHHBIN pecypc]: Me-
TOA. yKa3. Ui CTYIEHTOB O4HOM (opmbl oOyueHus [Hampasienuit: 35.03.06 ArpouHkeHepus,
13.03.02 DnexTposneprerrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuTaHus U3 pacTUTEIBHOIO
ceIpbsd, 23.03.03 DkcmiyaTaust TpaHCIIOPTHO-TEXHOJOTUYECKUX MAIllMH U KOMILJIEKCOB, CHEeIHallb-
Hoctu 23.05.01 Haszemnble TpaHCHOPTHO-TEXHOJIOTHYECKHE cpeiactBa] / coct. M. H. Apxumosa;
HOxno-Ypanbckuit 'AY, UHcTUTYT arpouHkeHepuu. — 4-e u3f., ucnp. u goim. — Yensounck: FOx-
HO- Y paibCKHi Ay, 2018. - 72 c. — Pexxum J0CTyHa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meronuueckue yka3aHus U KOHTPOJIbHbBIE 3a/1aHUs 10 MaTEMaTUKE JUIsl CTYIEHTOB 3a04-
HOW (opmbl 00ydeHus [ DNeKTpoHHBIN pecypc]: [HampasneHue noarotoBku 35.03.06 ArpouHxkeHe-
pus, 13.03.02 DnexrposHepreTrka U 3nekTporexHuka] / coct.: O.E. Axkynuu [u ap.]; FOxHo-
VYpansckuit 'AY, HWuctuTyT arponskeHepuu. —Yensounck: HOxHo-Ypansckuit I'AY, 2020. -
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. Uu¢dopmaniuoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPH OCYIIeCTBIEHHH 00pa30BaTeIbHOI0
npouecca no JUCHUILVINHE, BKJIIYas NepeYyeHb POrPaMMHOro odecnedyeHus 1 HH(PpOpMaLu-
OHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnuoTteke ¢ TepMHUHAIBHBIX CTaHLUM MpeNoCTaBiIeTcs I0CTyn K 0a3aMm JaH-
HBIX:

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

- My TestX10.2.

[Mporpammuoe obGecnieuenue: MyTestXPRo 11.0, Moii Oduc Crangaptasriii, Windows 10
Home Single Language 1.0.63.71.

11. MarepuajibHO-TeXHHYeCKas 0a3a, He00OXoAMMAas /ISl OCylIeCTBJIeHUsI 00pa3oBa-
TEeJbHOI'0 MPoIecca Mo JUCIHUIINHE

Y4yeOHble ayIuTOPHM JIs NPOBEJCHHMS 3aHATHI, NMPeAyCMOTPEHHBIX INPOrpamMMoii,
OCHallleHHbIe 000PY/A0BAHHEM U TEXHMYECKMMHM CpecTBAMHU 00y4YeHHUs].

1. Aymuropuun Ne501, No503 a1t 3aHATHIN JIEKIIMOHHOTO THUTIA.
2. YueOnas ayauropus 405.
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IHoMemeHus 1J151 CAMOCTOATENIbHOM PadoThl 00y4aOIIMXCS

1. [Tomenienue st caMOCTOSITEIbHOM paboThl ayautopust Ne 303.

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4eHM s

O6opynoBaHue He IPETyCMOTPEHO.
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IMPUJIOXKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOBEACHHS TIPOMEKYTOUYHOHN aTTeCTalluN
oOyyJaronuxcs
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COAEPKAHHUE

KoMmnieTeHIiu 1 uX UHIUKATOPBI, (GOPMHUPYEMBIE B MPOIIECCE OCBOSHUS TUCIIUTLITUHBI
[Toxazarenu, KpUTEpUHU U IIKaJa OLIEHUBAHUS WHAUKATOPOB TOCTHXKEHUS chopmupo-
BaHHOCTH KOMIIETCHIINH

TunoBble KOHTPOJIbHBIE 331aHUA U (WJIM) UHBIE MaTEpUajbl, HEOOXOUMBIE I OLICHKU
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSATCILHOCTH, XapaKTEPUIYIOMINX CHOPMHU-
POBaHHOCTbh KOMIIETEHLIUI B MPOILIECCE OCBOEHUS TUCLMILINHBI

Meronuyeckue MaTepuaibl, ONPENEISAONINE IPOLEAYPbl OLICHUBaHUS 3HAHUMU, yme-
HUH, HABBIKOB U (WUJIM) ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTD
KOMIIETEHLINI

4.1. OueHouyHbIE CpeICTBA sl IPOBEACHUS TEKYIIETO0 KOHTPOJISl YCIIEBaeMOCTH B MPO-
11eCCe NMPAKTUYECKON MTOATOTOBKH

4.1.1. Onpoc Ha TPaKTUYECKOM 3aHSATUU

4.1.2. OnleHUBaHUE WHAUBUIYAJIBHOTO 331aHus (THIIOBOTO pacyera)

4.1.3. OueHuBaHue KOHTPOIBHOUN pabOTHI

4.1.4. TectupoBaHue

4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA JJIS MPOBEACHHS MPOMEXKYTOUYHON arTecTa-
117051

4.2.1. 3auer

4.2.2. Dk3aMeH
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1. KoMmnereHuun n ux HHIAUKATOPLI, (])opanyeMble B nIpouecce 0OCBOCHUSA TUCIUIIIINHBI

OIIK-1 CriocobeH periath THIOBBIE 33/1a4d PO(ECCHOHATBHON IeATEeIhHOCTH Ha OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX U €CTECTBEH-
HBIX HayK C IPUMEHEHHEM UHPOPMAIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUH

HaumenoBanune
®opmupyemsbie 3YH
OIICHOYHBIX CPEJICTB
"N
<
Konx u HaumenoBanue uH- < =
> s
JIMKaTOpa JOCTUKEHUS 5 3 =
KOMIIETEHI[NHA 3HAHUA yYMEHUS HaBBIKU > E* ;‘ 5
o O %’ L
= Z E
&
=
N-1omk-1 OO6yuarommiics nomxen | OOyuaromuiics JIOJDKEH OOyuaromuiics JOJKeH 1.0tBer Ha | 1. Dx3aMmeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HATh: OCHOBHBIC TOHSTHUS | YMETh: HCIIOJIH30BaTh Ma- BJIAJIETh: HaBbIKAMU KC- MpaKTUYIC- 2. 3auer
KOHBI €CTECTBEHHOHAYUYHBIX | U METObl MATEMAaTUKU ISl | TEMaTHUECKUN amnmapart | MOoJIb30BaHUs MaTeMaTH4e- | CKOM  3aHs-
JTUCITUTUINH JJIS PEIICHUST | PEIICHUs CTaHJIAPTHBIX 3a- | JUIS PEIICHUS CTAaHIAPTHBIX | CKOTO arrapaTta JUisl perie- | THH.
CTaHJAPTHBIX 3a7[a4 B COOT- | a4 B COOTBETCTBMM C | 3a7a4 B COOTBETCTBUH C | HUS CTAaHIAPTHBIX 3a71a4 B | 2. HauBuU-
BETCTBUU C HANPABJIICHHO- | HAIPaBJICHHOCTHIO MpO- | HAPABIEHHOCTHIO Mpo- | COOTBETCTBUU C HAIIPaB- OyanbHOE 3a-
CThIO TIpoheccuoHanbHON | (heccHoHANBbHON  JesiTeNb- | (DeCCHOHANBHOM  JesTeNb- |  JICHHOCTBIO Mpodeccro- naHue (TUIo-
JEATEBHOCTH HOCTH - HOCTH - HATBHOM JICITEITLHOCTH - | BOU pacuyer).
(b1.0.09-3.1) (b1.0.09-V.1) (b1.0.09-H.1) 3.Tectupo-
BaHUeE
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OIIK-5 CriocoOeH y49acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIEAOBAHNN B TPO(HEeCcCHOHAILHOM IeATEIbHOCTH

HanmenoBanme
®opmupyemsie 3YH
OIICHOYHBIX CPEJICTB
°N
<
Kox  HauMeHOBaHuE WH- < 8 T w
) =
JIMKaTOpPa JOCTHKEHHS 5 8 =
KOMIIETEHIHU 3HAHUA YMCHHUS HaBBIKH > E‘ ;‘ 5
O O 02) L
= = 5 E
&, [a5]
=
N-1lomk-s OO0yuaromuiics 10KEeH OO0yuaromuiics 10KEeH OOy4Jaromuiics JOJKCH 1. OtBer Ha 1. Dk3amen
VY4acTByeT B 9KCIIEPUMEH- | 3HATh: (yHIaMEHTAIbHBIC YMETh: IIPUMEHSTh MaTe- BJIQJICTh. HABBIKAMU I10- | MpaKTHYe-
TaJbHBIX UCCICOBAHUSAX | OCHOBBI MATEMAaTHUKH HEOO- | MATHUYECKHIA anmapar Mpu | CTPOCHUS MAaTEMATHYECKHUX | CKOM 3aHs-
AJIEKTPOOOOPYIOBaHUS U XOJIMMBIC JUISl y4aCTHS B YYACTHH B DKCTICPUMECH- MoJelell HEOOXOMUMBIX | THH.
CPEJICTB aBTOMATH3AINH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHUs B DKCIIEPH- 2. uanusu-

CJIEZIOBAHUSX JIEKTPO00O-
PYZAOBaHMSA U CPELCTB aAB-

TOMaTu3aluu - (51.0.09-V.2) HUS U CPEICTB aBTOMAaTH- | BOM pacuer).
(51.0.09-3.2) 3aIiH - 3.Tectupo-
(51.0.09-H.2) BaHUC

3J'IeKTp0060py,Z[OBaHI/I${ n
CpCACTB aBTOMAaTU3allH -

MEHTAaJIbHBIX UCCIIEIOBA-
HUSX DJIEKTPOOOOPYI0Ba-

AyaJbHOE 3a-
naHue (TUIO-

2. Tloka3aTeu, KpUTEPHH U HIKAJIA OLEHUBAHUS UHIAMKATOPOB JA0CTUKEHUs KOMIIETEeHIINH

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

ITokazaTenu oleHuU-

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

BaHus (Gopmupye-
Mble 3YH)

HenocraTounslil ypoBeHb

JlocTatouyHsIil YpOBEHB

Cpennuii ypoBeHb

BeIcoknii ypoBeHb

b1.0.09-3.1

OO0yuaromuiicst He 3HaeT OC-
HOBHEIE ITOHATHS X METOIBI
MaTeMaTUuKu IJIsd peHIeHI/IH
CTaHJapPTHBIX 33/1a4 B COOT-
BETCTBUU C HAIPABJICHHO-

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

OOyuaromuiicsi ¢ He3HAYH-

TETHHBIMU OITUOKAMU H OT-
JIeTFHBIMH TIPOOETaMH 3HAET
OCHOBHBIE MTOHATHUS U METOJIbI

MAaTECMATUKHU JJI PCUHICHUA

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

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

HenocraTouHnslil ypoBeHb

JlocTaTouyHbIi ypOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

Mbie 3YH)
CTBIO TPO(hEeCCUOHATTEHOU HOCTBIO MPOQECCHOHATBHON CTaH/IApPTHBIX 33/1a4 B COOT- B COOTBETCTBUU C HAIIPABJICH-
JIEATEILHOCTH JIEATEILHOCTH BETCTBUU C HAIPABJICHHOCTBIO | HOCTBIO MPO(EeCCHOHATBHON
po(hecCHOHATTLHOM e TEIb- JEATEIIbHOCTH
HOCTH
b1.0.09-V.1 OOyuaromwmiicst He ymeeT uc- | OOywarommiics cmabo ymeer OOy4aromuiicss ymeer uc- OOyyJarommiicst ymeer uc-
[10JIb30BaTh MaTEMATHYECKUH | HCITOIL30BaTh MaTeMaTH4e- | I10Jb30BAaTh MATEMATUYECKUH | I10JH30BaTh MAaTEMATHYECKUM
ammapar JUIsl peIIeHUs CTaH- | CKHM anmapar Juis pelieHns | amnmapar Ui PeIieHus CTaH- anmapar JJIs peIeHus CTaH-
JApTHBIX 337a4 B COOTBET- CTaHJAPTHBIX 3a/1a4 B COOT- JAPTHBIX 33J1a4 B COOTBET- JAPTHBIX 33]1a4 B COOTBET-
CTBUU C HAIIPABJICHHOCTHIO BETCTBUU C HAIPABJICHHO- CTBUU C HAIIPABJICHHOCTHIO CTBUU C HaIIPABJICHHOCTHIO
podeccuoHaIbHOM J1es- CThIO TPO(HECCUOHATILHOU po(ecCHOHAILHOM IeATeNIb- | MPOPECCHOHATBHOM JeTeIb-
TEJIBHOCTH JIEATEIbHOCTH HOCTH HOCTH
b1.0.09-H.1 OO0yyaromuiics He BiaeeT OO6yuaromuiics cinabo Bia- OOyuaromuiics ¢ HeOONbIIN- OO6yuaromuiics cBOOOIHO

HaBbIKaMHU UCITIOJIB30BaHUA
MaTeMaTHYECKOTO armnapara
AJIg pCIICHUA CTAaHAAPTHBIX
3a/la4 B COOTBETCTBUU C
HaIpaBJIEHHOCTHIO TIpodec-
CHOHAJIbHOU JeSITeNbHOCTH

JC€C€T HaBBIKaMM HUCII0JIb30-
BaHUS MATEMaTHYECKOTO arl-
napara Jijisi peLICHHUS CTaH-
JApTHBIX 33724 B COOTBET-
CTBHH C HANPABICHHOCTHIO
npogeccuoHaNbHOU 1es-
TEILHOCTH

MU 3aTPYJIHEHUSMH BIAJECET
HaBBIKAMH HCIOJIb30BaHM
MaTeMaTUYECKOTO armapara
JUIS PELIEHUs CTaHAAPTHBIX
3aJ1a4 B COOTBETCTBHH C
HAIPaBIEHHOCTHIO MPOdeccH-
OHAJILHOU NEITEILHOCTU

BJIaJICET HABBIKAMU UCITIOJIH30-
BaHUs MaTEMAaTUYECKOTO arl-
naparta Jiisl pelieHus CTaH-
JApTHBIX 33]1a4 B COOTBET-
CTBUU C HAIIPaBJIECHHOCTHIO
pohecCuOHATBHON e TeNb-
HOCTH

N-1omk-s YUacTByeT B SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUAX MO UCTIBITAHUIO CEIbCKOXO3SICTBEHHON TEXHUKU

ITokazaTenu oreHn-
BaHus (Popmupye-
Mbie 3YH)

Kpurepuu u nikasa olleHUBaHUs PE3yJIbTaTOB 00YUYEHHUs 10 AUCHIUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

OOyyaromuiicst He 3HaeT
byHIaMEHTAIBbHBIE OCHOBBI
MaTeMaTHKH HEOOXOIUMBbIC
JUTSL Y9aCTHUS B OKCTICPUMEH-

TaJIbHBIX HCCIICIOBAHUSIX

AIIEKTPOOOOPYIOBAHUS 1

OO6yyaromumiics c1abo 3HaeT
dbyHIaMEHTATHHBIE OCHOBBI
MaTeMaTHUKH HEOOXOIUMBIC
JUTSL y4acTHs B 9KCIIEPHMEH-
TaJIbHBIX MCCJICIOBAHUAX
AIEKTPOOOOPYIOBAHUS 1

OOyuaromuiics ¢ He3HAYH-

TEJIbHBIMU OITHOKAMHU M OT-
JIENTbHBIMU TIPOOETaMH 3HACT
(dbyHIaMEHTATHHBIE OCHOBBI
MaTeMaTUKH HEOOXOTUMbIE

JUTSL y4acTUs B OKCIIEPHMEH-

Oo6yuaronumiics ¢ TpeOyemoit
CTCIICHBIO ITOJIHOTHI U TOYHO-
CTHU 3HaeT (yHIaMEHTaJIbHbIC
OCHOBBI MAaTEMAaTHUKH HEO0XO-
JMMBIE JUTS y4acTHsl B DKCIIe-
PUMCHTAJIBHBIX UCCIICAOBAHN-
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[Toka3zarenu oueHu-
BaHus (Gopmupye-
Mbie 3YH)

KpI/ITepI/II/I W IIKaJIa OCHUBAHUS PC3YJILTATOB 06y‘leHI/I${ IO JUCHHUIIIIMHE

HenocraTouHslil ypoBeHb

JlocTaTouyHbIi ypOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CpCACTB aBTOMATU3allun

CpCACTB aBTOMATU3allun

TaJbHBIX UCCIEIOBAHUSAX
AIIEKTPOOOOPYIOBAHUS U
CpEeJICTB aBTOMATH3aLUU

SIX DJIEKTPOOOOPYAOBAHUS U
CPEIICTB aBTOMATU3AI[UH

b1.0.09-Y .2

OOyuarommuiicss He yMmeeT
MPUMEHSTh MaTEMaTUICCKHMA
amrmapar mpH y4acTUHU B 9KC-
MIEPUMCHTAIBLHBIX HCCIIEI0-
BaHUX AIIEKTPOOOOPYI0Ba-
HUS ¥ CPEJCTB aBTOMAaTH3a-

U1

OOyuarommiics ciiabo ymeer

MPUMEHSTh MaTeMaTHICCKHIA

anrmapar MmpH y4acTUHU B 9KC-

MIePUMCHTAIBHBIX HCCIIEI0-

BaHUSX AJIEKTPOOOOPYI0Ba-

HUS U CPEJICTB aBTOMATH3a-~
1IUU

OO0yuaromuiicst yMeeT npume-
HATH MaTEeMaTHYECKUH amra-
paT Mpu y4acTHH B SKCIIEpPU-
MEHTaJIbHBIX UCCIEAOBAHUIX
AIEKTPOOOOPYIOBAHUS U
CPEIICTB aBTOMATH3aLIUU

OOyuaromuiicsi yMeeT npume-
HATb MAaTEMAaTHUYECKUH ammna-
paT Nnpu y4acTHH B SKCIIEPH-
MEHTaJIbHBIX UCCIIEIOBAHUSAX
AIEKTPOOOOPYIOBaAHUS U
CPEJIICTB aBTOMATHU3alIUN

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT
HaBBIKAMU TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJIEIICH He-
00XOMMBIX JIJISl Y4acTHs B
OKCIICPUMCHTAJIBHBIX UCCIIC-
JIOBAHMSIX AJIEKTPOOOOPYI0-
BaHUSA U CPCACTB aBTOMATU-
3a1uu

OOyuatonmiics ciabo Bia-
JIeeT HaBBbIKaMU ITIOCTPOCHUS
MaTeMaTUYECKUX MOJENEN
HEOOXOUMBIX JUISl YUaCTHsI
B OKCIICPUMEHTAJIbHBIX HC-
CIIETOBAHMSIX IIEKTPO00O-
PYJOBaHUS ¥ CPEJCTB aBTO-
MaTH3aIH1

OO6yuaromuiicsi ¢ HeOOIbIIIH-

MH 3aTPYJHCHUSMU BIIaJICET
HaBbIKaMHU IMOCTPOCHUA MAaTC-

MaTHYECKHX MOJIelei HeoO-
XOJUMBIX JIA y4aCTHs B 5KC-
NepPUMEHTaIbHBIX HCCIIeI0Ba-
HUSX 3JIEKTPO0OOpYI0BaHUS U

CPEJICTB aBTOMATH3AIINH

OOGyuatromuiicsi cBOOOTHO
BJIaJICCT HABBIKAMHU TIOCTPOE-
HHUS MaTEMAaTUYCCKUX MOJIC-
JIei HEOOXOIUMBIX JUTsI y4a-
CTHA B SKCIICPUMCHTAJIbHBIX
UCCIIEJIOBAHUSIX AJIEKTPO00O-

PYZOBaHUS U CPELCTB aBTOMA-
THU3AIHIH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHMd, HABBIKOB U (MJIM) ONbITA AESATEJIbHOCTH, XapaKTepu3yrmmx cpopmupo-
BAHHOCTh KOMIIETEHIIHI1 B Npo1ecce 0CBOCHUS JUCIHIJIMHBI

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

1. DneMeHTHI TMHEHHON U BEKTOPHOH aireOpsl: yueOHOE MocoOue IjIsl CTYACHTOB OYHOW M
3a04HOM (opm oOyueHus [HampaBieHuid 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTnka
u anekTporexHuka, 19.03.02 ITpoaykTsl nuTaHust U3 pacTuTenbHOro cheipbs, 23.03.03 Dkcmnyara-
LM TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 HazemHsbie
TpaHCIOPTHO-TEXHONOTH4Yeckue cpenctnal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Akynmuu, C.B. baxxenoBa. — Uensounck: IOxno-Ypansckuii 'AY, 2022. — 83 ¢. — Pexxum 1o-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TuroBble pacyeTsl M0 TeMe «DJIEMEHTHl JUHEHHON W BEKTOPHOU alreOpb»: METOIUYE-
CKHE YKa3aHWs JJIsl CTYJECHTOB OYHOW W 3a04HOU (opM oOyueHus [Hampasienuid 35.03.06 Arpo-
unxenepus, 13.03.02 DOnexrposnepretrka u 3nekTporexHuka, 19.03.02 IlpoaykTel nutanus us3
pactuTenbHOrO Chipbsi, 23.03.03 Dkcmryartanus TPAHCIOPTHO-TEXHOJIOTMUYECKUX MAIIuH U KOM-
meKkcoB, crnenraibHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CpeACcTBa] / cocTa-
Burenu: Axymuu O.E., baxenoBa C.B.; FOxno-Ypansckuit ['AY, UucTuTyT arpomxenepuu. —
YenstOUHCK: HOxH0-Y panbckuit I'AY, 2021. - 65 c.— Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tunossle pacueTsl Mo TeMe «OnpeneanuTeny, MaTPUILIbl, CUCTEMbI JTUHEHHBIX YpaBHEHHH,
BEKTOpHas ainredpa, aHaJIUTHYECKas reoMeTpus» [DJIEKTPOHHBIN pecypc]: METOH. yKa3. AJis CTy-
NeHToB o4HOU (opmbl 00yuenus [HampaBienuii: 35.03.06 Arpounkenepus, 13.03.02 Dnektpo-
SHEpreTHKa U AekTporexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PacTUTEIBHOrO ChIpbs, 23.03.03
DKcrulyaTaluus TPaHCIOPTHO-TEXHOJIOTMUYECKUX MAIllMH U KOMIUIEKCOB, cnenuaibHocTH 23.05.01
Hazemubie TpancnoptHo-TexHonorudeckue cpenacrral / coct. M.H. 3emckona; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXEeHEePHH. — 3-€ U31., ucnp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TToBepXHOCTH BTOPOTO MOpsiaKa [DNEKTPOHHBIH pecypc]: METOAWYECKHE YKa3aHUs IS
CTYJCHTOB OYHOHM M 3a04HOI ¢opM oOyuenus [HanpasneHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHUS W3 PACTUTEIBHOIO CHIPBA,
23.03.03 DkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUUECKUX MAIIUH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TEXHOJOrHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpaneckuii I'AY, Unctutyr arpounxenepuu. — Yensounck: IOxuo-Ypanbckuit 'AY, 2019. —
32 c¢. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

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

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

7. TunoBoit pacuer 1o Teme «JluddepenunanpHoe ucurcieHne GyHKIIUU OTHON ACHCTBU-
TEJNIbHOM MepeMEeHHON M €ro MPUIIOKEHUS» ISl CAMOCTOSITEIbHON pabOThl CTYACHTOB [DIEKTpOH-
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HBIN pecypc]: [Ams caMocTosTensHOU paboThl CTYIeHTOB OYHBIX (akynbreToB] / coct.: C.B. baxe-
HoBa, M.C. Crabymur, M.B. ®ununnona; IOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHEpUHU. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JoCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.
8. Tumossle pacueTsl o TeMe «MHTerpaabHOe HCYHCICHUE (PYHKIUU OJHON JAEHCTBUTEIb-
HOM MEPEeMEHHOW» ISl CaMOCTOSATEILHON pabOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuii 'AY, UncTuTyT arponsxeHe-
pun. — YensiOnHCK: IOxHo0-Ypansckuit Ay, 2016. - 82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
9. Tunosble pacueTsl 1o Teme «/luddepenmanbHoe U UHTETPAIIbHOE UCUYHUCICHUS (PYHK-

UM JIBYX TEPEMEHHBIX» [DIIEKTPOHHBIH pecypc]: METOA. yKa3. [IJi1 CaMOCTOSATEIIbHOM padOThI
CTYJICHTOB OYHOM W 3a04HO (hopm oOydeHust (HampaBiaeHus mnoaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuanpHOCTh 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpansckuii ['AY, Uncturyr arpounkenepun. — YensOunck: HOxno-Ypansckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumnoBsie pacueTsl 1Mo TeMe «Psaaply [DNeKTpOHHBIA pecypc]: METO. yKa3. AJs CTyIeH-
TOB O4HOH (Gopmbl 00yueHus [HanpasieHuit: 35.03.06 Arpounxenepus, 13.03.02 DnekTposnHepre-
THUKA U 35eKTpoTexHuka, 19.03.02 [IpoayKkThl NUTaHUA U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcry-
aTalMsi TPAHCIIOPTHO-TEXHOJOTMYECKMX MAaIllMH U KOMIUIEKCOB, crneunaibHoctu 23.05.01 Hazem-
HbI€ TpaHCIOpPTHO-TexHOJoruueckue cpencrsa] / coct.:. O.E. Axkynuu, C.A. Ckpunka; HOxHo-
VYpansckuit 'AY, MHCTUTYT arpouHxeHepuu. —3-¢ u3M., ucnp. u jaom. — Yensobunck: HOxHO-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. uddepenunansubie ypaBHEHHS B TPUKIIAJIHBIX 33/1a4ax [ DIEKTPOHHBIN pecypc]: MeTo/I.
yKa3. UIsl CTYJeHTOB O4HOM (opMbl 00yuenus [Hampasienuit: 35.03.06 Arpounxenepus, 13.03.02
DnexTposHepreThka U eKkTporexHuka, 19.03.02 [IpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CHIPBS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIMAIbHOCTH
23.05.01 HazemHuble TpaHCHOpTHO-TeXHOJNIOTMUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuit 'AY, UHCTUTYT arpouHXeHEepUH. — 2-¢ u3/l.,
ucnp. u jom. — Yemsaouack:  FOxuo-Ypansckuit ['AY, 2019.—-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumooii pacuet 1o TeMe «Teopust BEpOSITHOCTEH» [ DICKTPOHHBIN pecypc]: METOI. yKas3.
JUIL CTYJIEHTOB O4HOH (opMmbl 00ydyenus [HampaBieHuit: 35.03.06 Arpounxenepus, 13.03.02
DnexTposHepreTrka U MeKkTpoTexHuka, 19.03.02 [IpoaykTel mUTaHUSI U3 PACTUTEIBHOTO CHIPBS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIMAIbHOCTH
23.05.01 HazemHuble TpaHCHOpPTHO-TeXHOJNIOTMUeckue cpeactBa]l / coct.. O.E. Akynuy,
M.B. ®ununnosa; FOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2- U3J., UCIp. U JIOIL. —
Yena0uHCK: OxHO-Ypanbckuii I'AY, 2019. - 106 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsie pacueTsl 1o TeMe «MaTeMaTHuecKasi CTaTUCTHKAY [ DJIIEKTPOHHBIN pecypc]: Me-
TOJA. yKa3. JUIS CTYAEHTOB O4HOM (opmbl oOydeHus [Hampasnenuit: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTuka u 3MeKTpoTexHuka, 19.03.02 ITpoaykTel MUTaHUSA U3 PACTUTEIBHOIO
ceIpbsd, 23.03.03 DkcmiyaTaiusi TpaHCIIOPTHO-TEXHOJOTUYECKUX MAIlIMH U KOMILJIEKCOB, CHeIallb-
Hoctu 23.05.01 Hazemuble TpaHCHOpPTHO-TEXHOJIOrHMueckue cpezacral / coct. M. H. Apxunosa;
HOxHo-Ypanbckuit 'AY, UHCTUTYT arpouHXeHepuH. — 4-¢ u3f., uctp. u gon. — Yensounck: HOx-
HO-Y paJTbCKHIA Ay, 2018. - 72 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meronuueckue yKa3aHus U KOHTPOJIbHbBIE 3a/1aHUs 10 MaTeMaTUKe JUIsl CTYIEHTOB 3a04-
HOW (popmbl 00ydeHus [ DNeKTpOHHBINH pecypce]: [HanpasieHue noarotoBku 35.03.06 ArponHxkeHe-
pus, 13.03.02 DnextposHepreTrka u 3nekTporexHuka] / coct.. O.E. Axkynuu [u ap.]; FOxHo-
Vpansckuit 'AY, Wuctutyr arpommkeHepuu. — Yensounck: HOxuo-Ypansckuit I'AY, 2020. -
176 c. — Pexxum moctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.
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4. MeToauveckne MaTepHAJIbl, ONpeessolue Npoueaypbl OlleHNBAHUSA 3HAHUI, YMEHHH,
HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH, XaPAKTEePHU3YIOIIMX
chopMHUPOBAHHOCTH KOMIIETEHIIUI

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

4.1. OueHo4HbIe CpeACTBA 1JIsl MPOBeJeHHs TeKYLero KOHTPOJIsl YCIIeBaeMOCTH B
npouecce NPAKTU4ECKON MOAT0TOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHSITHU

OTBeT Ha MPAKTUYECKOM 3aHATHU HCIIONB3YETCS JUIS OIEHKH KayecTBa OCBOCHHS 00ydaro-
IIAMCSI OCHOBHO# Mpo(hecCHOHALHON 00pa30BaTe/IbHON MPOrpaMMbI IO OTACIBHBIM BOIIPOCAM H
TeMaM JUCIHHUIUIMHBL. TeMbl U TUIaHbl 3aHITHHA (CM. MeToapa3paboTKH II. 3) 3apaHee COOOIIAI0TCS
oOyyaromumcs. OTBET OIEHUBACTCS OLEHKOW «OTIIMYHOY», «XOPOIII0Y», «YIOBICTBOPUTEIHLHOY» HIIH

«CHECYHAOBJICTBOPUTCIBHO.

O1eHOYHBIE CpCaACTBa

TunoBble KOHTPOJIbHBIC 3a/laHus U (WJIU) UHBbIE MaTepHalibl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | Xogumble 1t OIICHKW 3HAHWH, YMEHWH, HaBBIKOB M (MJIM) ONBITA | HMHJIMKATOpa KOMIIe-
JESTENIbHOCTH, XapaKTEpU3YIOUINX CPOPMUPOBAHHOCTH KOMIIETEH- TCHIINHU
U B IIPOIIECCE OCBOCHUS JUCIUILTAHBI

1. | 1. Boruucnuth 00BEM TPEyroibHON MUPAMUIBI C BEPIIMHAMU B TOY- NI-1omk-1
kax A, B, C, D u HaliTu AuHy BBICOTHI, ONYIIEHHOHN U3 BepinHbl D | Mcnonb3yer ocHOBHBIE
Ha rpanb ABC, eciu 4(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI €CTECTBEHHO-
2. HampspkeHre Ha KJIEMMax JJICKTPUYSCKOW IIeTH, PAaBHOE MEPBO- | HAYYHBIX JTUCIUTUIHH
HAYaJbHO HYJIO, PABHOMEPHO BO3pPACTaeT; OJHOBPEMEHHO B IIETIh JUTSI pEIIeHUs CTaH-
BBOJIMTCSI CONPOTHBIICHUE, MPOIOPIIMOHAIBEHOE KBAApaTy BPEMEHH | JapTHBIX 337a9 B COOT-
¢ kodddunueHToM mnponopuuoHanbHocTn 1 Om/mMuH. IlepBoHa- BETCTBUU C HaIPaB-
yanbHOE cornpotuBieHue nenu 4 Om. B kakoit MOMEHT BpeMEHH TOK | JIEHHOCTHIO ITpodeccu-
B LI HAUOOIBIITNI? OHAJILHOU JeATEIIbHO-

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

IIpU pazjiayd KOpMOB paboTaroT 1Ba TpaHcnoprepa. [Ipeanonoxum,
YTO BEPOSTHOCTh 0€30TKa3HOW paboThl B T€UEHUE 3UMHUX MECALEB
Kaxoro u3 Hux pasHa (0,9. TpancmopTepsl paboTaroT Mpu mojaaue
AJIEKTPO3HEPIUH He3aBUCUMO. HaliTu BEpOATHOCTH TOTO, UTO B TE-
YeHHe 3MMHEro BpeMeHu OynyT padoTaTbh: 1) XOTs Obl OJMH TpaHC-
nopTep; 2) TOJIBKO OAUH TPAHCIIOPTED.

2. CpenHsisi yposkalfHOCTh TIIEHHIIBI (B IIEHTHEpax ¢ | rexrapa) B
X03sicTBE 007acTH SBJSIETCS HOPMAIBHO PpacHpeieseHHON ciy-
YalHOW BEJIMYMHOM CO CPEJHWM 3HA4Y€HUEM 23 Il U JUCHEepCHEr
1,21 . KakoBa BepOSTHOCTH TOTO, YTO Ha 3 CIy4ailHBIM 00pa3oM
OTOOpaHHBIX yyacTKax ypokailHocTh Oyner He MeHee 25 11? Cocra-
BUTH (DYHKITUIO TUIOTHOCTH.

VYyacTByeT B 3KCIIEpU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JTIOBAaHUS U CPEJCTB aB-
TOMAaTHU3alNH

Kpurepun onenuBanusi orBeTa (Tadi.) TOBOASATCS 0 CBEACHHUS OOyJarolIuXCsl B Hadaje 3a-
HaTui. O1eHKa 00BSBIIACTCS 00yJaIOIIEMYCsl HETIOCPEICTBEHHO MTOCIIe OTBETA.
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Hkana Kpurepun oueHuBanus

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

TEMAaTU4YCCKUX METOOAOB,;

YMEHUH U HaBBIKOB;

POCTCIICHHBIX BOIIPOCOB.

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

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

- IIOKa3aHO YMEHHME WIIOCTPUPOBATH TEOPETUUYECKUE TIOJIOKECHHS KOH-
KPETHBIMHU ITPUMEpPaMU, IPUMEHATh UX B HOBOU CUTYyallWH;

- IPOJEMOHCTPUPOBAHO YMEHHE PEIaTh IPUKIIAIHbIE 3a1a4H;

- IPOIEMOHCTPUPOBaHa C(POPMUPOBAHHOCTh M YCTOMYUBOCTH 3HAHUH,

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

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

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

CTH.

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyHICHbI HeOOJIbIIINE Hp06eHLI,

- B pCHICHUU NMPUKIIAAHBIX 3a4a4 JOMYHICHbI HC3HAYUTCIIbHBIC HETOYHO-

Onenka 3 - HENOJIHO WJIM HEMOCJIEI0BaTeIbHO PACKPHITO CO/IEp)KaHKUE MaTepuara,
(YOOBNIETBOPUTENBHO) | HO TOKa3aHO o0OIee MOHMMAaHUE BOIMPOCA U MPOJEMOHCTPHUPOBAHBI

KHUX HAaBOJAIIUX BOIIPOCOB;

YMCHHA, JOCTATOYHBIC IOJIA IIaJIbHefIIHeFO YCBOCHUA Marcpuaia,

- UMCJIMCH 3aTPpYyAHCHHUA W OJOIYIICHbBI OIIIMOKHU B OIIpCACIICHUU ITIOHA-
TI/II\/JI, HCIIOJIb30BAHUN TCPMHUHOJIOTMH, B IPUMCHCHUU MAaTCMAaTHYCCKUX
MCTOAOB pCHICHUS IMPUKIAAHBIX 3a4a4, UCIIPABJIICHHBIC ITOCJIC HECKOJIb-

- IPY HETIOJIHOM 3HaHUM TEOPETHYECKOr0 MarepHalia BbISBIIEHA HENO0-
cTaTto4yHas c(pOPMUPOBAHHOCTh YMEHHUH M HABBIKOB, OOy4aroImIMiicsi He
MOJKET MIEPEHOCHUTDH 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYaAIUH.

Ouenka 2 - HE PACKPBITO OCHOBHOE COJEp KaHUE yueOHOro Marepuana;
(HEyJOBIIETBOPUTEINLHO) | - OOHAPY)KEHO HE3HAHWE WM HENOHWMaHue Oonbliedl miu Hambomee

BaXHOW YacTH yueOHOro Marepuaa;

HaBOJAIIMX BOIIPOCOB.

- JONYIICHBI OIMOKH B OMpCaACIICHUU HOHSITI/IfI, pru HCIOJIb30BaHNU
TCPMUHOJIOTHH, B IMPUMCHCHUHN MAaTCMAaTU4YCCKHUX MCTOAOB IpHU PCUIC-
HHUU TIPUKITAIHBIX 3a7a4, KOTOPbIC HC HCIPABJICHBI ITOCJIIC HECKOJBKUX

4.1.2. OneHUBaHUE WHINBUYATLHOTO 3a/IaHUs (THIIOBOTO pacyeTra)

WnnuBuayanbHoe 3afaHue (fajiee THUIIOBOM pacyeT) MCIOJIb3YeTCsl JJs OLIEHKH KadecTBa
OCBOEGHHS OOy4aloOUIMMCS OCHOBHOW MpOodecCHOHATBHOM 00pa3oBaTeNbHONW MpPOrpamMMbl 1O OT-
JIeNIbHBIM TeMaM JTMCUUIUIMHBL. BapuaHT 3aanus A KakJJ0ro 00y4yaronierocs onpeaesnsercs B co-
OTBETCTBHUHU C NOPSAJKOBBIM HOMEPOM B >KypHaiie rpynnbl. Conep:kaHue 3alaHuil THUIIOBBIX pacye-

TOB IPUBOJUTCS B MeTOANYECKUX YKazaHUsIX (1. 3 ®OC).

OneHoYHBIE CpeCTBA

TunoBble KOHTPOJBbHBIC 3a/1aHUs U (WJIM) WHBIE MaTepUalIbl, HEOO-
Ne | xonmumple JUIsi OIICHKW 3HAHWH, YMEHHWH, HABBIKOB M (MJIM) OTIBITA
JESTEIIbHOCTH, XapaKTePU3YIONNX CPOPMUPOBAHHOCTH KOMIIETEH-
U B IIPOIIECCE OCBOCHUS JUCIMILTHHBI

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

TumoBsle KOHTPOJILHBIC 3aJaHMsI M (MJIM) UHBIE MaTepUabl, HEOO-

Ko n nHaumenoBaunue

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

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

_ | Acnonb3yer ocHOBHBIE

JISIUTh BENMMHHY U HANPABJISIONINE KOCHHYChI MOMEHTA PABHOMICH- | 5o upr ecrecTReHHO-
CTBYIOILIEH STHX CHJI OTHOCUTEIBHO TOYKH B, ecom F, = {3; 1 2}, HAYYHBIX TUCLUILITHH
F,={-4,-2,-5}, F,={5, 11}, A(-8,-4;-2), B(-6;-2,—4). JUISL PETIEHUS CTaH-
2. CormacHo 3akoHy HbIOTOHA, CKOPOCTb OXI@XKIEHHS Tena mpo- | ~apTHPIX 3a/ad B COOT-
TMOPLMOHATBHA PA3HOCTH TEMIIEPATyp Tela U OKPYKAIOIICH cpeipl. | ool cliBiHi ¢ Hallpas-
H3BecTHO, uTO B TeueHrne 20 MUH. TEJIO OXJIAXKHACTCA OT 100° o HeHHOCTBfO npodecen-
60°. Uepes CKOIBKO BPEMEHH ¢ MOMEHTA Hadana OXJIaXIeHHs TeM- | O Ha/IPHOM ACATCIBHO-
neparypa Tena noHusutes 10 30°, ecim TeMmeparypa oKpyKaromei cm
Cpeibl COCTABIISIET 20%?

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

pacripeiesieHHasl ciydaifHas BeM4YuHa X ¢ MaTeMaTUYECKUM OXKH-
naHueMm, paBHbIM 3,2%, U CpeIHEKBAaIPATUYECKUM OTKJIOHEHHUEM,
paBubIM 0,15%. Haiitn ¢pyHKIUIO IUIOTHOCTU. BRIUUCINTE BEpOAT-
HOCTb TOTO, 4TO B 2 U3 4 Hayaady B3SATHIX MPoOax KUPHOCTh MOJIO-
ka Oyzaer He menee 3%.

2. 3mepeH xapakTepHbIil pa3mep X neraneii, oOpadaTbiBaeMbIX Ha
HEKOTOpoM cTaHke. 3amepeno 80 aeranield. [laHHbIEe 3aMepOB MpH-
BEJICHBI B Ta0II.

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

O6paboTath pe3yibTaThl 3TOTO OMbITA 10 CIEIYIOLIEMY TUIAHY:

1. [TocTpouM CTaTUCTHUECKOE pAaCIpEEIeHUE BEIOOPKHU.

2. BpruuciauM OLlEHKM MaTeMaTH4eCKOrO OKUJaHUS U TUCIIEPCUH.
3. TloctpouM rucTOrpaMMy OTHOCHUTEIIBHBIX YacTOT, YCTAaHOBHB
CTaTUCTHUYECKUH (IMIUPUYECKHI) 3aKOH paclpeseieHus] U 3alu-
meM ero GyHKIUI MIOTHOCTH. C MOMOIIBIO KPUTEPHS xz (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COMVIACHU SMIIMPHYECKOI0 3aKOHA pac-
MIpEAEIICHNs CIIy4ailHOM BETUYUHBI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npezeneHus (3akoHoM ["aycca), crienarp BBIBOI.

4. TlocTponUTh KpPUBYIO HOPMAJIBHOIO PACHPEECICHUS, NPUHAB 3a
napamMeTpbl KpUBOW HaWJICHHBIE OLIEHKH MaTEMaTUYECKOIO OKHUa-
HUS U TUCIEPCHH.

5. BblunCIUTE JOBEPUTENBHBIA HMHTEPBAl M1 MATEMAaTHYECKOTO
OKHMJAHUS U JUCIEPCHH.

VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHbIX UCCIIEN0-
BaHUSX JIEKTPOOOOPY-
JIOBaHUS U CPEJCTB aB-
TOMAaTH3AIIH
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el A

o

©ooNo

10.
11.
12.
13.

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

AHanmutruueckas reomeTpus (5-7 3agaHuit).

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

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

Heonpenenennsiit unterpan (6-8 3aganuii).

OmnpeneneHuplii uHTErpan (4-6 3agaHuii).

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

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

Psinpl (6-10 3amanmi).

Huddepenunansubie ypaBHeHus (5-8 3ananuii)

Teopus BeposiTHOCTEH (6-8 3aMaHMIN).

Martematuueckas cTaTUCTHKA (2 3aaHUs).

PaGora BeImosHsAETCS B OTAETBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.
TpeOGoBaHust MpU BBHITTOJIHEHUH THIIOBOTO pacyeTa:
yCIOBUE KXKIOW 3aJa4u BKJICUBAETCA B TETPaJb B IEYaTHOM BUJE WJIM MUIIETCS OT PYKH pas-
OOPUYUBBIM TOYEPKOM;
MIPUBOJUTCS TOJTHOE U 0OOCHOBAHHOE pPEIICHUE C HEOOXOIUMBIMHU TOSICHEHHUSIMU, BBIUYMCICHU-
SIMU U PacyeTaMu;
TIOCJI€ PEIICHUS 3aMIChIBACTCS OTBET;
rpaguyecKkre MOCTPOSHUS BBITTOIHIIOTCS KapaH/1alioM;
TEKCT peIIeHUs BCEX 3a/1a4 JIOJHKEH ObITh B MHCHBMEHHOM BH/IE;
JUTSL OTMETOK U 3aMEYaHHI MperoaBaTens JOJKHBI ObITh OCTaBlIeHbI 10 (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IpenojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBep-

Ky TOJIBKO B TOM Clly4ae, €Clld yIOBJIE€TBOpsieT TpeboBaHUAM K oopmieHuto. PaboTa Haj ommOka-
MU BBINOJHSETCS B 3TOM e TETpaau U CAAETCS AJIs TOBTOPHOU MPOBEPKH.

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

MOJIHEHHOTO 00YyYaromMCs.

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

oOyuarolerocsi coriacHo rpauKy BIIOJIHEHHS B Hayaie ceMecTpa. TUIIOBOM pacueT OlleHUBAeTCs
MpernojaBaTesieM OLIEHKON «3auTeHOY, «HE 3a4TCHO» U Pe3yNbTaT OOBSIBISETCS Ha 3aHITHH.

IlIxkana Kpurtepun onenuBanuns

OI_ICHKE[ GBadyTCHO» - pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

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

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

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

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETUUECKUX 3HAHHI;
- IOMYIIEHBI TPyOble OMHMOKN B MPUMEHEHUH aTOPUTMOB MaTeMaTH-
YECKHUX METOJIOB PEIICHMS 3a/1a4.
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4.1.3. OueHnBaHue KOHTPOJIBbHOM pabOThI

KonrponbHast paboTa mnpeaycMoTpeHa ajs 3a04Hoil (hopmbl 00yuenus. KonrponbHas pabota
BBINOJIHAETCS 1151 OLIEHKH Ka4eCTBa OCBOEHUS 00yUaroIIUMCsl OCHOBHOM NpodeccnoHaabHOM o0pa-
30BaTENIBLHON MPOTrpaMMbI IO OTIENbHBIM T€MaM JWCHUILIMHBL. B Hadane ceccuu oOydaromemycs
BBIJIAIOTCS 3a1aHUSI KOHTPOJIBHON PabOThl, KOTOPYI0 HEOOXOAMMO BBIIOJIHUTE K CIIEAYIOIIEH cec-
cud. BapmaHThl MHAMBHIYalIbHBIX 33JaHUHN MPEICTABICHB B y4eOHO-METOINYECKON pa3padoTKe:
Metoanueckue yKka3aHusl 1 KOHTPOJIbHBIE 3aJJaHUs 110 MaTEMaTUKe Ui CTYACHTOB 3a0YHOM (OpMBI
o0y4eHus [ DAeKTpoHHBIN pecypc]: [HampaBinenue noarotroku 35.03.06 Arpounsxenepus, 13.03.02
DnekTposHepreTuka u ekTporexHukal] / coct.: O.E. Axymuua [u np.]; KOxHO-Ypansckuit ['AY,
Wucturyr arpoumxkenepun. — Yensounck: FOxuHo-Ypansckuii 'AY, 2020. — 176 c. — Pexxum no-

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

O11eHOYHBIE CpE€ACTBa

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

Ko n HaumeHnoBaHue

Ne | xonumeble U1 OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITAa | HHAMKATOpPA KOMIIE-
JEeSITeTbHOCTH, XapaKTEePU3YIOMUX CPOPMHPOBAHHOCTH KOMIIETEH- TEHINH
11 B Ipo1iecce OCBOCHUS AUCHUIIMHBI

1. | 1. Jdausl xoopauHaThl BepummH Tpeyronbhuka ABC: A (3; 2), N-1omk-1
B (6; 6), C (7, 4). Haiitu: 1) anuny cropousl AB; 2) ypaBHeHus | Mcronb3yeT OCHOBHBIC
cropoH AB u BC u ux yrnoBele KodpUIHMEHTH; 3) BHYTPEHHHUN | 3aKOHBI €CTECTBEHHO-
yroi B B panmaHax ¢ TOYHOCTBbIO O ABYX 3HAKOB; 4) ypaBHEHME | Hay4YHBIX TUCLMILIMH
BeIcOTHI CD 1 e€ mmny; 5) ypaBHeHne Menuanbl AE ¥ KOOpAMHATHL | JUIS pEIICHHsI CTaH-
touku K nepeceuenust 3Toil Meanansl ¢ BeicoToit CD; 6) ypaBHeHMe | 1apTHBIX 3a/1a4 B COOT-
npsiMoi, mpoxozsmen yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh ueprex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BpauCIuTh TUIOMAAs (PUTYpHI, OTPAHWYCHHYIO 33/JaHHBIMHU JIU- | OHAJIBHOH JESTEITHHO-
musvi: Y = 2X2 +6X—3 1y =—x? + x+5. ¢

2. | 1. Texauueckoe YCTPOWCTBO CONEPKUT TPH HE3AaBUCHMO paboTaro- N-1onk-s

OIMX 3JIeMEeHTa. BeposiTHOCTH OTKa3a 3THUX 3JIEMEHTOB COOTBET-
ctBenHo pasubl 0,05; 0,07 u 0,09. Haiitu BeposATHOCTH TOTO, YTO
TEXHUUYECKOE YCTPOMCTBO HE cpabOTaeT, €CIIU ATl STOTO AOCTaTOU-
HO, YTOOBI OTKa3aj XOTs ObI OJUH DJICMCHT.

2. JluameTpsl TMCKOB U3 OMBITHON MapTHH, YYaCTBYIOIIEH B TEH/IeE-
pe Ha MOCTaBKHM MPOIYKIIMU JUIsi COOPOYHOTO 3aBOJIa, pacmpeese-
HbI 110 HOPMaJbHOMY 3aKOHY. M3BECTHO MareMaTuueckoe OKuja-
HUe (cTaHmapT) AumaMeTpa a =59 MM U cpelHee KBaJpaTHdecKoe
OTKJIOHEHHE G = 5 MM. HaliTu BeposTHOCTH TOTO, YTO

a) IUaMeTp MPOU3BOJIBHO B3STOM neranu Oyaer Oosbine 45 MM U
MEHbIIE 52 MM;

0) nraMeTp MPOM3BOJILHO B3STOM JI€TalM OTIMYAETCS OT CTaHJIapTa
He O0JIbIIe YeM Ha 3 MM.

VYdacTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUAX IEKTPOOOOPY-
JIOBAHHUS U CPENICTB aB-
TOMAaTHU3AIUH

KOHTpOJ’IBHaH pa60Ta OLCHUBACTCA MNPCIoJaBaTCiIEM OHGHKOI>'I GBadyTCHO», «HEC 3a4YTCHOM.

Kputepuu olieHMBaHus MpeCTaBlIeHbI B TabmuIle. Pe3ynbrar KOHTPOJILHON paboThl BBICTABISETCS
B TaJIOH peleH3uu. B ciyyae BbICTaBIEHUS OIEHKU «HE 3a4TE€HO» OOydaromuiics 00si3aH B KpaT-
YallliMii CpOK HUCIPAaBUTh BCE OTMEUEHHBIE MPEMNoJ/iaBaTesieM HEIOCTaTKU U CAaTh KOHTPOJBHYIO
paboTy Ha TOBTOPHYIO MTPOBEPKY.

Hlkana Kpurepumn oueHuBanus

OLeHKa «3a4TEH0» - paboTa BBITIOTHEHA TIOJTHOCTHIO;

- YMCHUC JIOTUYHO U IT'PaMOTHO NPUMCHATL MATCMAaTUUYCCKNUC MCTO/bI
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IpY PEIICHNUH MPEUIOKCHHBIX 3a/1a4;

- B PCIICHUY HET MaTeMaTHYEeCKUX OIHMOOK (BO3MOXKHA OJHA-/IBE He-
TOYHOCTH, OIMCKA, HE SBIIAIONIASACS CIIEACTBHEM HE3HAHUS WM HEIO-
HUMaHUs y4eOHOrO MaTepHala).

OI_ICHKa «HEC 3a4YTCHO»

- paboTa BBIMIOJHEHA HE B ITOJIHOM 00BEME;
- IOTIYIIEHbI CYIIECTBEHHbIE OLIMOKH, MOKA3bIBAIOIIUE, YTO CTYICHT

HE BJIaCCT HCO6XO,Z[I/IMI:>IMI/I TCOPCTUUCCKUMHU 3HAHUAMMU
- HC YMECT MPUMCEHATh MAaTCMAaTHYCCKHUC MCTOAbI B PCIICHUHU 3aa4.

4.1.4. TectupoBanue

TecTupoBaHue HCHONB3yeTCsl AL OLEHKH KauyecTBa OCBOCHUS OOydaroIMMCs OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIbHBIM T€MaM WJIM pa3zeiaM JUCLIH-
winHbl. TecT mpenacTaBiaseT co0OMl KOMIUIEKC CTaHAApTU3MPOBAHHBIX 3aJaHUM, MO3BOJIIOIIUN
YIIPOCTUTH MPOLEAYPY U3MEPEHHUs 3HAHMM U yMeHHH oOyuarommxcs. OOydaroluMces BbIIAIOTCS
TECTOBBIC 3a/1aHUs C (HOPMYITHPOBKOM BOIIPOCOB M MPEJIOKEHHEM BHIOPATh OJUH MPABUIIBHBIA OT-
BET U3 HECKOJIbKMX BAPUAHTOB OTBETOB.

O1eHOYHBIE CpeacCTBa

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

Ko n HaumeHnoBaHue

Ne | xogumble Ansi OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB M (MJIM) OMBITa | HMHIMKATOPA KOMIIE-
JESTEIIbHOCTH, XapaKTePU3YIONMINX CPOPMHUPOBAHHOCTH KOMITCTEH- TEHIUU
UK B MPOIIECCE OCBOCHUS TUCIIUILIAHBI
1. 1-A 3 N/1-1omnk-1
A= Hcnonb3yeT OCHOBHbIE
1. Matpuna 4 2 BBIPOJKJIEHA TIPU A PABHOM. .. 3aKOHBI €CTeCTBEHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIUTUINH
1 5 JAJs peIICHUs CTaH-

2. Onpenenutens Dot —3 10| pasen 0, ecru o pasen. ..
a)-2;6)0;B) 1;1) 2.
3. Jlanbl BekTOpsl A = (5; 4; 2) u 6 = (3; -1 7) , TOTJIa X BEK-
TOPHOE MPOU3BEACHUE UMEET BU/I. ..
a) 261 —41] — 7K ; 6) 151 —4] +14K ;
B) —30i +29] +17k ; r)30i —29j —17K.
4. HopMmanbHBI BEKTOp IUIOCKOCTH X + 2y +2-15=0 umeer

KOOpJAUWHATHI. ..

a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).

3x* +2x—4
5. 3HaveHwue mpenaena , _mm paBHO...
a) 0; 6) oo; B) 3; 1) 2.
6. 3aKkOH  JBMJKEHHMS  MaT€PHAIBLHOM  TOYKH  HMMEET  BHI

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

menu t. Torma yckopeHue TOUYKM B MOMEHT BpeMeHHM mpu {=2 paB-
HO...

JApTHBIX 33]1a9 B COOT-
BETCTBUU C HaIpaB-
JIEHHOCTBIO IIpodeccu-
OHAJIBHOM JIesTeTbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | xomumeble Ui OIICHKHM 3HAHWH, YMEHHW, HAaBBIKOB W (WMJIM) OMNBITa | WHAMKATOpPA KOMIIE-
JESTEIIbHOCTH, XapaKTePU3YIOIINX CPOPMUPOBAHHOCTh KOMIICTEH- TEHIUU
U1 B TPOIIECCe OCBOCHUS TUCITUTLTUHBI

a) 56; 0) 61; B) 35; ) 48.
7. Nausl xommiekcusie uncna Z, =5—31 u Z,=4—1i. Torga
22, — 41, pasHo...
a) 6—5i:6) -6—10i:8) —6—2i:1) 26—10i-
z
8.0 i fain?
. OnpeneaeHubld HHTErpall jsm X x PaBeH. ..
_
4
a) —;0) 27;8)0; 1) o0
9 -8
9. ITycth S= jdX J‘ f (X, y)dy Torga obmactes D, miomans KoTo-
7 -0
pOH BBIpaXKACTCs JAHHBIM UHTETPAIIOM, UMEET BUI. ..
a) NPsIMOYT0JIbHHUK, Y KOTOPOT0 BCe CTOPOHBI PABHBI;
0) MPsIMOYTOJIbHUK; B) TPEYTOJbHUK;
I') OKPY>KHOCTB C PajinycoM \/E .
10. Jlano nuddepennmansroe ypapuenne Y =X+Yy, Y(0)=1.
Toraa mepBbie TP WieHA Pa3JI0KEHHUS €ro PEIICHHs B CTECIICHHON
PSA UMEIOT BHL ...
2. 2, 6. 2,.3
a) 1+x+x7; 0) -1+x+x%; B) 1+x+x"; 1) 1+x+x“+x°.
2. | 1. Onepanmeii Hax MHOKECTBAMU A U B, pe3ynbTaT KOTOPOU BhIJIE- N-1omnk-s

JICH HAa PUCYHKC, ABJIACTCA. ..
B A

BapunaHTbI OTBETOB:
a)BU A; 6) B\A; ) A\B; r) AnB.
2. B maptum w3 12 nmeraneid mmeercs 5 OpakoBaHHBIX. Haymawy
otoOpanbl Tpu netanu. Torma BeposATHOCTh TOTO, YTO CPEAU OTO-
OpaHHBIX JeTajeil HeT OpakOBaHHBIX, PaBHA ...

7 1 7 1
) 4130 5738 1750 4

3. B nepgoii ypHe 1 yepHsblii 1 9 Genbix mapoB. Bo BTopoit ypue 4
OenbIx U 6 yepHbIX 1apoB. V3 Haynauy B34TOIN ypHBI BRIHYJIH OJUH
map. Torga BepOSATHOCTH TOTO, YTO STOT IIAp OKAXKETCS OENbIM,
paBHa...

a) 0,25;6) 0,13; B) 0,7; r) 0,65.
4, OyHKIMS pacpeeIeHUs] BEPOSITHOCTEH TUCKPETHOM CITyJaitHOM

VYdacTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICI0-
BaHUAX IEKTPOOOOPY-
JIOBAHHUS U CPENICTB aB-
TOMAaTHU3AIUH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

(0, x<0,
0.3, 0<x<l,
0.5, 1<x =<6,

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

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

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

F(x)=+

MaTeMaTUYECKOE OKHUJIAHUE ATOM HOPMAIbHO paciupeAeaeHHON
Cy4yallHOM BEJIMYHMHBI PABHO ...
a) 11; 6) 10; B) 100; T) 200.
6. JluckpeTrHas ciydaiiHas BeJIHurMHa X 3a7aHa 3aKOHOM paclipejie-
JICHUSI BEPOSTHOCTEH. 3HAUYCHUS d ¥ D paBHBI ...
X|1 |3|5|6
p101|a|b|03
aya=03,b=01;6)a=0,3, b=0,2;
) a=0,6,b=0,6;r)a=04,b=0,2.
7. VI3 reHepanbHON COBOKYITHOCTH U3BIIEYeHA BEIOOPKA 00BbeMa
n=50:

X

1234
n, |12 ]11]10 | n,

Torma ng paseH...

a) 17, 6) 9; B) 50; 1) 18.
8. IlpoBeneHo 5 uaMepenuii (6e3 cUCTEMAaTHYECKUX OIINOO0K) HEKO-
TOpOI1 ciyuyaiiHoi BenmuuuHbI (B MM): 9, 10, 13, 14, 15. Torna He-
CMEIIIEHHAs OLICHKa MaTEMaTU4YECKOr0 0’KUIaHUS PaBHA. ..

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTrare u3MepeHuii HEKOTOPOH (PU3MUECKON BETUYHHBI O/1-
HUM Ipubopom (6e3 cucTeMaTH4ecKuX OMKUOO0K) MOIYUEHbI Cleay-
roue pe3ynbratel (B MM): 11, 14, 14. Torna HecmelieHHas oLleHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..

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

Hp: =06
10. Eciii OCHOBHAS THIIOTE3a UMeET BHa U P i
KypHUpYIOIIel MOKET ObITh TUIIOTE3A ...

a) Hy: p=006;0) Hy: pz06;
B) Hy: p#07;n H: p=06.

, TO KOH-
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[To pe3ynpTaTam TecTa 00ydarOIMIEMyCsl BRICTABIISCTCS OLEHKA «OTIUYHOY, «XOPOIIIOY», KyII0-
BJIETBOPUTEIILHO» WM «HEYTOBIETBOPUTEIHHO.

Kputepuu onieHuBaHus 0TBETA (TA0J.) TOBOISATCS O CBEACHUS OOYJAIONINXCs 10 HaYasa Te-
CTHUpOBaHUs. Pe3ynbTaT TecTUpOBaHUs 0OBABISAETCS 00y4YaloUeMycs HEMOCPEACTBEHHO IOCTE €ero
cauu.

— (% apasAwIIY oTBETOR
Onenka 5 (OTIUYHO) 80-100
Orenka 4 (Xopo1ro) 70-79
Onenka 3 (yIOBIETBOPUTEIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPHUTEIILHO) menee 50

TecToBBIC 3aaHusA, UCIOJb3YHOIIHECA I OUCHKH KauceCTBAa AUCHUILIMHBI C MMOMOINBKO MH-
dbopMarmonubsix TexHonorui, npusenensl B PIT/: «10. CoBpemeHHbIe HHPOPMAIIMOHHBIE TEXHOIIO-
'y, UCIIOJIB3YCMbIC ITPHU OCYHICCTBJICHHUU 06p2130BaT6JII)HOFO nmpouncecca 1nmo JUCHUINIMHE, BKIIHOYas
NEpCUCHb IMPOIrpaMMHOI0 obecrneyeHust H I/IH(I)OpMaLII/IOHHBIX CIIpaBOYHBIX  CUCTCM» -
MyTestXPro 11.0.

4.2. Ilpouenypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEAEHUS MPOMEKYTOYHOI aTTeCTAIIUH
4.2.1. 3auer

3ader sBisieTcss POPMOI OIEHKH KadecTBAa OCBOEHHUsS OOy4aroIIUMCsI OCHOBHOM Tpodeccuo-
HaJIbHOW 00pa30BaTeNIbHONM MporpamMMbl MO paszjenaM AucuuIuivHel. [lo pesynbratam 3adera o0y-
YaroIIEeMYCs BBICTABIISIETCS OLIEHKA «3a4TEHO» WJIH «HE 3aYTEHO.

3aueT MPOBOJAUTCS MO OKOHYAHUHU YTEHUS JIEKIMH U BBINOJIHEHUS MPAKTUYECKHUX 3aHATHUI.
3aueT NpUHUMAETCs MpenoaaBaTesiMu, IPOBOJUBIIMMH PAKTUUECKHUE 3aHATHUS, WIH YUTAIOIUMU
JIEKLIUU 110 JaHHOM TUCLUIUIMHE. B cilydae OTCYTCTBUS BEAYILErO MPENnojaBaTesl 3a4eT NpUHUMa-
€TCsl IperojaaBaresaeM, Ha3HAaYeHHbIM paclopsbKeHHneM 3aBeaytoulero kadenpoi. C paspenieHus
3aBeJyrouliero kageapoil Ha 3adeTe MOXKET NMPHCYTCTBOBATh MpernoaBaTeib Kadeapbl, MIpUBIeYEeH-
HBIH JJIs TOMOIIM B IIpUEME 3a4eTa.

[TpucyrcTBUE Ha 3adeTe mpenojaBaresnel ¢ Ipyrux kageap 6e€3 COOTBETCTBYIOLIETO pacio-
pSKEHMsI peKTopa, MPOPEeKTopa Mo y4eOHOW, BOCIUTATENIbHON paboTe W MOJOJEKHOMN IMOJIUTHUKE,
3aMEeCTHUTEINS JUPEKTOpa MHCTUTYTA IO yueOHOM paboTe He JoIycKaeTcs.

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

Jlyia mpoBeieHHs 3adeTa BeIyIIUi MpernojaBaTesib HaKaHyHE IMOJIydaeT B CeKperapuare JiH-
peKTOopaTa 3a4€THO-3K3aMEHALlMOHHYIO BEIOMOCTbh, KOTOpasi BO3BpAILlA€TCs B CEKpeTapHar IMocie
OKOHYAHUS MEPONPUATHS B J€Hb NPOBE/ICHUS 3a4eTa UIH YTPOM CIIEAYIOIIEro JHS.

Bo Bpems 3adera oOyuaromuecss MOT'YT MOJb30BAaThCs C pa3pelieHus] BeIyILero npemnojana-
TeJsl CIPAaBOYHONW M HOPMATHUBHOM JIUTEPATypOl, APYTUMHU MOCOOUSIMU U TEXHUYECKUMU CPE/ICTBA-
MHU.

Bpems moaroToBku oTBETa B yCTHOM (hopMe IpH cadye 3a4eTa JO0JKHO COCTaBIISATh HE MEHEe
20 MUHYT (110 KeJaHUIO 00YYaIoIIErocs OTBET MOKET ObITh JOCPOUHbIM). Bpemst oTBeTa - He Gonee
10 munyT.

[IpenoaBaTento MpeaOCTaBIsAETCS MPABO 3a/1aBaTh 00YJaIOUIMMCS JONOJHUTEIbHbBIE BOIPO-
CBI B PaAMKaXx IIPOrpaMMBbl IACLHUIUIMHBIL.
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KauecTBeHHas OLlEHKa «3aYTEHO», BHECEHHAs B 3a4€THO-’K3AMEHALMOHHYIO BEIOMOCTb, SIB-
JsieTCs Pe3yNbTaTOM YCIEIIHOrO YCBOEHHs y4eOHOIro MaTrepuania.

Pe3ynbrar 3auera BBICTABIISIETCA B 3a4E€THO-3K3aMEHAL[MOHHYIO BEOMOCTh B JI€Hb IIPOBEJIE-
HUS 3a4eTa B IPUCYTCTBUU caMoro oOyuaromierocs. [IpenogaBareny HecyT NepcOHAIbHYIO OTBET-
CTBEHHOCTb 3@ CBOEBPEMEHHOCTb M TOUYHOCTb BHECEHMsI 3allCEl O pe3yjbpTaTax MPOMEKYTOYHON
aTTeCTAalllU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyyaromuiicss SBUJICS Ha 3a4€T W OTKA3aJICSA OT MPOXOXIEHUS aTTECTAllU B CBS3U C
HEMOATrOTOBIEHHOCTBIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYI0 BEJIOMOCTh €MY BBICTABIIAETCS OLEHKA
«HE 3aYTCHO».

HesBka Ha 3auer oTMeuaeTcs B 3a4€THO-9K3aMEHAI[MOHHON BEIOMOCTH CIOBaMM «HE SIBUJI-
csiy.

Hapyienre nuCHUIUIMHBI, CIHMCBIBAHUE, UCIOJIB30BaHUE OOYYArOIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTEpUAIOB, MOOMIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M AIPYI'MX BHUJIOB JIUYHOM KOMMYHUKAIIMOHHOW U KOMIIBIOTEPHOW TEXHU-
KM BO BpeMs 3aueTa 3alpeleHo. B ciaydae HapymeHus 3Toro TpeOoBaHMs MIPENojaBaTelb 00s3aH
YIQINTh 00YYaOIIErocst U3 ayIUTOPUU U MPOCTABUTh €My B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyuaromuMcs, HE CHABILIUM 3a4€T B YCTAHOBJIEHHBIE CPOKH 10 YBaKUTEIbHOM IpPUYUHE,
WH/IMBUyaJIbHbIE CPOKH MPOBEICHMS 3a4eTa ONPEeNItoTCs JUPEKTOPOM HHCTUTYTA.

OOyuaromuecs, UIMEIOLIME aKaJEMUUYECKYIO 33J0JDKEHHOCTD, CIAIOT 3a4€T B CPOKH, OIpeje-
nsiemble YHHMBepcuTeToM. MH(popMmanus o JMKBUIALMU 3310JKEHHOCTH OTMEYAaeTcs B HK3aMeHa-
LIUOHHOM JIUCTE.

JlonmyckaeTcst ¢ pa3pelieHus TUPEeKTopa MHCTUTYTa JIOCPOYHas cjaya 3adera C 3alMChio pe-
3yJbTAaTOB B 3K3aMEHAIIMOHHbIH JIUCT.

WHBasnapl U aMLa ¢ OrPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbsl, MOTYT CAAaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE NHIUBUYalbHBIM yU4E€OHBIM IUIaHOM. VIHBaNIUIbI U JIMLIA C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 37J0POBbsI, UMEIOIIME HAPYLIEHUS ONOPHO-ABUIATEIBHOIO almapara, JOMyCKaroT-
Csl Ha aTTECTAllMOHHBIE UCIBITAHUS B COMPOBOKIEHUH aCCUCTEHTOB-COMPOBOKIAIOIIHX.

[Tponienypa mpoBeseHHUsI MPOMEXKYTOUYHOM aTTECTallUU Ui OCOOBIX CIIy4aeB H3JIOKEHA B
«ITomoxkeHnu 0 TeKyIeM KOHTPOJE yCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTallMd O0ydYaroIuXCsl
no OITOII 6akanaBpuara, creruanurera 1 Maructpatyps» @I'BOY BO IOxHo-Ypansckuii 'AY.

Ounas ¢popma o0y4eHus

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

Ko n HaumMeHnoBaHue

Ne | xogumpble Al OIEHKW 3HAHWN, YMEHUN, HAaBBIKOB M (WUJIM) OIBITA

HHIUKATOpa KOMIIC-

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

1. Marpuusl, aeiictBust ¢ Humu. Onpexaenutenu 2-ro u 3-ro mo-
PSIKOB M UX CBoWcTBAa. MHUHOpHI U anredpandeckue JOTMOIHEHHUS.
PasznoxeHue omnpenenurens MO 3JIEMEHTaM Kakoro-inbo psja.
Onpenenurenu N-ro Nopsaxa.

2. CucteMbl IBYyX M TpeX JIMHEHHBIX ypaBHEHWH, WX pELICHHUE.
MarpuyHas 3anUCh CUCTEMBI JMHEHHBIX ypaBHeHMU. Merton ['ayc-
ca. [IpaBuio Kpamepa.

3. Bekropsl. JIuHeiHble omepanuu HajJ BEKTOpaMHu. TeopeMbl 0O
IIPOEKIIMN BEKTOpa Ha OChb. [loHATHE JNMHENHOro MPOCTPAHCTBA.
JIuneliHo He3aBHCHMBIE BEKTOpHI. basuc. PasnoxxeHue BekTopa 1o
6a3ucy. Koopaunarse! Bekropa. Hanpasistonue KOCUHYCBI U JUIMHA
BeKTOpa. JIMHENHbIE onepanuu HajJ BEKTOpaMU B KOOPAMHATHOU

dbopwme.

Hcnonp3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIJINH

JUISL PELIeHUs] CTaH-

JAPTHBIX 33]1a9 B COOT-

BETCTBHH C HaIlPaB-

JICHHOCTBIO IIpodeccu-

OHAJIBHOM JIesTeTBbHO-
CTH
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O11eHOYHBIE CPENICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

4. CxalspHOE IPOU3BEIEHUE BEKTOPOB, ET0 CBOICTBA, BBIPA)KEHUE
B KOOpAMHATHOM (opMme. [lyinHa BEKTOpa U YroJl MEX1y JABYMs BEK-
TOpaMu. YCJIOBHE OPTOrOHAJIBHOCTU JABYX BEKTOPOB. lIpuMeHeHue
CKaJIIPHOTO IIPOM3BENICHUS B PEIICHUY NPUKIIAIHBIX 3a/1a4.

5. BexTopHOE npousBeneHNE BEKTOPOB, €TI0 CBOICTBA, BBIPAXKEHNE
B KoopAuHaTHOW ¢(opme. Hekoropele NpHIIOKEHHsS] BEKTOPHOI'O
IIPOU3BE/ICHUS.

6. CmemaHHOe IPOU3BEJEHUE TPEX BEKTOPOB, €r0 CBOMCTBA, BbI-
paxkeHue B KoopAuHATHOM ¢opme. [IpuMeHeHne cMelmaHHoro mnpo-
W3BEJICHUS B PELLICHUY NIPUKIIAJHBIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUM JUHUM Ha 11ockocTu. Dopmbl ypaBHe-
HUS NPSAMOM Ha IJIOCKOCTH. YTOJ MEXAY HPSMBIMU. Y CIOBHS Ia-
paJIENbHOCTU U NEPIIEHIUKYISIPHOCTU NPSIMbIX. Y paBHEHHE ITyyKa
OpsMbIX. 3ajjaud, pellaeMble METOJOM KOOpAMHAT (paccTosiHUE
MEXJly IByMsI TOUKaMH, JIeJIEHUE OTPE3Ka B JAHHOM OTHOILIEHUN).

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

9. VYpaBHEeHMs IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IUIOCKO-
CTSIMHU. Y CJIOBUS NApauIEIbHOCTU U MEPHEHIUKYISIPHOCTH IIII0CKO-
cteil. PaccTosiHre OT TOUKY 10 TUNIOCKOCTH.

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

11. YpaBHeHne MOBEpXHOCTU B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Chepa. Dmuncounn. I'unepbdononnsl. [apadononast.
['eomeTpryeckue CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIENOBAaHUE UX
($hopMBI METOIOM CEYEHUH.

12. M HOoxecTBO BeulecTBeHHbIX uHcen. PyHkuus. OOmnacth ee
onpezaenenus. Crnoco6wl 3ananus. Knaccudukanus ¢ynknuii. Ilo-
JspHasg cucreMa KoopauHar. KpuBble B NOJSPHBIX KOOpAMHATAX.
Monoronsble pyHKIMH. CII0KHBIE U B3aUMHO-00paTHbIE (PYHKIIUH.
13.Yucnosas nocnenoBarenbHOCTh. [Ipenen uncinoBoil nmocnenona-
TelnbHOCTU. CXonsuIuecss U pacXoAsIuecss YUCIOBbIE MOCIEA0Ba-
TEIBHOCTH.

14.TIpenen ¢pynkiuu B Touke. OTHOCTOPOHHUE MPEAEITBI (DYHKITHIA.
[Tpenen ¢pyHkumuu B 6eckoHEYHOCTH. beckoHeuHo manbie U Gecko-
He4YHO OoJybme GyHKIMUA B Touke. CBOMCTBA OECKOHEYHO MAJIbIX
¢ynkuuit. CoiicTBa mpenenoB ¢yHkuuid. [Ipu3Haku cyiiecTBoBa-
HUS TIpenieioB (0 mpefese MPOMEXYTOYHOM (yHKLUHU, O TMpeaesne
MOHOTOHHOM (hyHKIIMK). HeonpeaeneHHOCTH U METOJIbl UX PacKphI-
TUs. 3aMeyaTeNbHble Mpeneiabl W cieAcTBUs u3 Hux. CpaBHeHHe
0ECKOHEUHO MaJIbIX.

15. HenpepbIBHOCTh (YHKIIHMI B TOUKE, HA MHOXKECTBE U Ha OTpE3-
ke. Touku pa3pbiBa GYHKIMU U UX KIaccu(UKalus. AJITOpUTM HUC-
ciefoBaHus (DYHKIIMM Ha HENpPEpbIBHOCTb. JIEWCTBUS Haja HEIpe-
PBIBHBIMU (PYHKIIUSIMH. HerpephIBHOCTD 37IEMEHTApHBIX (PYHKITHIA.
CgoiicTBa (DyHKIMI, HENMPEPHIBHBIX Ha OTpPE3Ke (CYIIECTBOBAHWE
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O11eHOYHBIE CPENICTBA

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

Ko n nHaumenoBaunue

Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-

JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHLUU

111 B Ipo1iecce OCBOCHUS AUCHUIIMHBI

HAMMEHBIIET0 ¥ HauOOJBIIEro 3HAYCHUH, OTPAHUYEHHOCTD, CYIIIe-

CTBOBaHHUE NIPOMEXKYTOUYHBIX 3HAUEHUIN).

3aounas popma 00yyeHUs
O1neHoYHbIE CPECTBA

TumoBsle KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Uil OLEHKM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-

JESITEbHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU

111 B Ipoliecce OCBOCHUS AUCHUIIMHBI
1. 1 cemecTp N-1omk-1

1. Marpuupl, aeiictBus ¢ HUMU. Onpeaenureny 2-ro U 3-ro Mopsii-
KOB M MX cBolcTBa. MUHOpHI M anredpanveckue AonojiHeHus. Pas-
TO’KEHUE OINpEAETUTENs M0 dJIEMEHTaM Kakoro-nubo psaa. Omnpene-
JTUTENN N-To MOPSJIKA.

2. CucreMsl IBYX U TpeX JIMHEWHBIX YpaBHEHMI, UX pemieHue. Mat-
pUYHAs 3alUCh CHUCTEMBI JIMHEWHBIX ypaBHeHuil. Merton ['aycca.
[IpaBuio Kpamepa.

3. Bekrtopsl. JIuHeiHbBIE omnepay HaJ BeKTopaMu. Teopemsl 0 po-
€KLIMM BEKTOpa Ha och. [loHsATHE NMUMHENHHOro nmpocTpaHcTBa. JIMHEen-
HO HEe3aBUCUMBIE BEeKTOPHI. ba3uc. Pa3noxenne BekTopa mo 6asmucy.
Koopaunats! BekTopa. Hanpasisitonme KOCHHYCBI M IJIMHA BEKTOpA.
JluneliHble orepanuy Hajl BEKTOpaMu B KOOPJIUHATHOU (hopme.

4. CkanspHoe Npou3BeJIeHHE BEKTOPOB, €r0 CBOMCTBA, BHIPAXKEHUE B
KoOopauHATHOU (opme. J[TmHA BEKTOpa U YroJl MEXAy IBYMs BEKTO-
pamMu. YCIOBHE OPTOTOHAJIBHOCTH [JBYX BEKTOpoB. IIpumeneHne
CKaJISIPHOTO IIPOU3BEICHUS B PELICHUH NPUKIIaJAHbIX 3a]1a4.

5. BekTopHoe nmpou3BeicHHEe BEKTOPOB, €0 CBOIMCTBA, BHIPAXKEHUE B
KoopauHaTHOU (hopme. HekoTopelie npuinoxkeHus: BEKTOPHOTO MPOU3-
BEJCHUS.

6. CmemaHHOe TIPOM3BE/ICHUE TPEX BEKTOPOB, €O CBOWCTBA, BBIpa-
KeHHe B KoopauHaTHOH (opme. [IpuMeHeHHe CMENIaHHOTO MPOU3-
BEJICHUS B PELICHUH MTPUKIAIHBIX 3a]1a4.

7. IlonsiTe 06 ypaBHEHUH JIMHUM HA TUIOCKOCTH. POpMBI ypaBHEHUS
MNpAMON Ha IJIOCKOCTH. YTOJ MEXIYy NPSMBIMH. YCJIOBHUS Mapali-
JIENBHOCTH M NEPIEHIUKYJIIPHOCTU TNPSAMBIX. YpPaBHEHHE ITydyKa
MpsIMBIX. 3ajaud, pellaeMble METOJAOM KOOpJIMHAT (paccTosHUE
MEXy IByMsI TOUKaMH, JAEJIEHUE OTPE3Ka B JAHHOM OTHOILIEHUN).

8. KpuBbie BTOporo mopsijika: OKpyKHOCTb, JUTHIIC, TUTIEpOOIa, Ta-
paboia, UX TeOMETPUYECKHUE CBOUCTBA U YPaBHEHUSI.

9. VpaBHEHHS TUIOCKOCTH B TMPOCTPAHCTBE. YTOJI MEXIY IUIOCKO-
CTSIMH. YCIIOBUS MAapaJUIENbHOCTH U MEPHEHAUKYISIPHOCTH IIJIOCKO-
cTeil. PaccTosiHUE OT TOYKH 1O INIOCKOCTH.

10. VYpaBHeHUs NpsAMON B MPOCTPAHCTBE. YTOJI MEXIY HPSIMBIMU.
B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXIY
[IPSIMOM U TNIOCKOCTBIO.

11. VYpaBHeHHe TOBEPXHOCTH B TpocTpaHcTBe. llunmHapuueckue

Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCLUILINH

JUISL pEIlIeHUs CTaH-

JAPTHBIX 33J1a4 B COOT-

BCTCTBHUU C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIILHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KoMIle-
TEHIIUU

nosepxHoctu. Cdepa. Dmmncouns. ['mnep6onouasl. [Tapabomonasl.
['eomeTprueckue CBOWCTBA ATUX IOBEPXHOCTEH, MCCIEIOBaHUE HX
(hOpMBI METO/IOM CEUCHUH.

12. MHoxecTBO BemecTBeHHBIX uyucen. Dynkums. OOmacte ee
ompenenenus. CrocoOsl 3amanus. Knaccudukanus ¢ynkuuit. Ilo-
nspHas cucremMa KoopauHar. KpuBble B IMOJIIPHBIX KOOpAMHATAX.
MonotoHuble pyHKIHH. CI0XKHbBIE U B3aMMHO-00paTHbIC (PYHKLIUH.
13. Ywucnosas nocnenoBaTenbHOCTh. [Ipenen yncinoBoil nocnenosa-
TenbHOCTA. CXOIIuecs: M PacXOAAIINecs YHCIOBBIE TOCIIEI0BA-
TEJIbHOCTH.

14. Tlpenen pynkiuu B Touke. OTHOCTOPOHHUE MPEACIIbl (DYHKIIHIA.
[Ipenen ¢pyHkuun B O6eckoHeyHOCTH. beckoHeuHO Maible U Oecko-
HeyHO Oonpime (yHKIMH B Touke. CBOICTBa OECKOHEYHO MAaJIbIX
¢ynkuuii. CBoiicTBa npenenos GpyHkuui. [Ipu3Haku cyiiecTBOBaHUs
peaesoB (0 mpeaese MPOMEXYTOYHON (YHKIHHU, O Mpeaee MOHO-
TOHHOM (yHkuMK). HeonpeneneHHOCTH M METOABI UX PACKPBITHUS.
3ameuaTesbHbIE MpeAenbl U ciencTBus u3 Hux. CpaBHeHUe Oecko-
HEYHO MaJIbIX.

15. HenpepbsiBHOCTh (QYHKIMIT B TOYKE, HA MHOXKECTBE M Ha OTpE3-
ke. Touku paspeiBa QyHKIUM M MX KiIaccuukanus. AJITOpUTM HUC-
cleioBaHusl (YHKIMU Ha HENMpPEepBIBHOCTH. JleHCTBHS Haj Hempe-
PBIBHBIMUA (YHKLUSAMHU. HenmpepbIBHOCTb 3i1eMEHTApHBIX (YHKLIHH.
CpoiicTBa (yHKIUH, HENPEPHIBHBIX Ha OTpe3Ke (CyIIeCTBOBAaHUE
HAaUMEHBLIET0 U HauOOJbIIEr0 3HAUY€HUH, OrpaHMYEHHOCTb, CyIIe-
CTBOBaHHE MTPOMEKYTOUYHBIX 3HAUCHUH ).

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs MpeACTaBIeHbl B TaOIULIE.

Mlxkana

Kpurepun oneHuBanus

OHGHKa GaYTCHO»

3HaHUE NPOTPaMMHOI0 MaTepHalla, yCBOCHHE MaTepuania OCHOBHOM U J10-
IIOJIHUTENIBHON JIMTEPATYPhl, PEKOMEHIOBAHHOM ITPOrpaMMOMN AUCIUILIN-
HbI, IPaBUJIBHOE PELICHNE MPUKIIAAHBIX 33a4 (AOMyCKaeTCs HaJuuue He-
3HAYUTENIbHBIX OIIMOOK MM HEJOCTATOYHO MOJIHOE PACKPBITHE COAepikKa-
HUs BOIIPOCA WM MOTPEIIHOCTh HENPUHLIUIIMAIBHOIO XapaKkTepa B OTBETE
Ha BOIPOCHI).

JIOTIOJTHUTENBHBIM YCIIOBUEM MOJYYEHHUs OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOLINE MOKA3aTeNI B XOJI€ MPOBEACHUS TEKYIIET0 KOHTPOJS U CUCTe-
MaTH4yecKasi akTUBHAs paboTa Ha Y4eOHBIX 3aHATHUSX.

OrneHKa «He 3a4TEHO)

HpO6CJILI B 3HAHUAX OCHOBHOI'O INPOTpaMMHOI0 MaTcpualia, MPUHIUIIN-
aJIbHBIC OITHOKH ITpU OTBCTC HA BOIPOCHI.

4.2.2. Dk3aMeH

Dk3aMeH sBIseTCs (pOpMON OIEHKH KayecTBa OCBOSHHS OOYYarOIIMMCS OCHOBHOMW mpodec-
CHOHAJIbHOU 00pa30BaTeIbHON MporpaMMBbI MO pa3jaenaMm JUCHUIUIMHEL [lo pesynbratam sk3ameHa
oOyJaromemMycsi BBICTABISETCS OLIEHKA «OTIUYHO», «XOPOIIOY», «yIOBICTBOPUTEIHLHO» WIH «HE-

YAOBJICTBOPHUTCIIBEHO.
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DK3aMeH M0 AUCLUIIIMHE IPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM MPOMEKYTOYHOM aT-
TECTallu, B KOTOPOM YKa3bIBA€TCsl BPEMs €r0 NPOBEACHNUSA, HOMEP ayJUTOPUHU, MECTO MPOBEACHHUS
KOHCYJIbTAIlMH. Y TBEP)KACHHOE paclHCcaHue pa3MeliaeTcsi Ha MHPOPMALMOHHBIX CTEHIaX, a TAKKe
Ha 0UIIMATILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH ISl MPOMEKYTOUYHOM aTTECTAllMH OOYYaOIIMXCS YCTaHABJIMBACTCS
paboueit mporpaMMoi IUCLUILIMHBI U IOBOJUTCS 10 CBEJCHUs 00y4JalolUXCsl B Hayajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBHII0, JekTopamu. C pa3perieHus 3aBeayromero kapeapon
Ha K3aMEHEe MOXKET IPHUCYTCTBOBATh IpenojAaBareslb Kadeapbl, NPUBICYEHHBIH JUIsl MOMOLIM B
IIpyUeMe dK3aMeHa. B ciyyae oTCyTCTBUS BEAYLIETO MPENOaBaTesd IK3aMEH IPUHUMAETCS Mpeno-
JlaBaTeseM, Ha3HAYCHHbBIM PaclopsKeHUEM 3aBeAYIOIIEro Kadeapou.

[IpucyrcTBHE Ha SK3aMeHE IpernojaBaTenei ¢ Apyrux xadenp 6e3 cOOTBETCTBYIOIIETO pac-
HOPSDKEHUS. PEKTOpa, MPOPEKTOpa Mo y4eOHOH, BOCIUTATEIbHOW paboTe U MOJIOJICKHOM MOJIUTUKE
WM 3aMeCTUTENs IupekTopa MHcTutyra 1o yueOHoil paboTe He T0MyCKaeTcsl.

JUia npoBeneHus SK3aMeHa BEAYIIMH NPENOoJaBaTellb HAKaHYHE II0JydaeT B CEKpeTapuare
JUPEKTOpaTa 3a4e€THO-3K3aMEHALIMOHHYIO BEI0MOCTb, KOTOpPasi BO3BPALIAETCs B CEKpeTapuar 1ocie
OKOHYaHUS MEPONPHUATHUS B ICHb IIPOBEICHUS HK3aMEHA WIH YTPOM CIEAYIOLIETO JHS.

DK3aMeHbI IIPOBOJIATCS 110 OUJIETaM B YCTHOM HUJIM MIMCbMEHHOM BUJE, OO0 B BU/IE TECTHPO-
BaHUS. DK3aMEHallMOHHbIE OMJIETHI COCTABJISIOTCS IO YCTaHOBJIEHHOW (hopMe B COOTBETCTBUU C
YTBEPKJIEHHBIMU KadeIpol 3K3aMeHallMOHHBIMU BOIIPOCAMM U YTBEP)KIAIOTCS 3aBEIYIOIIUM Ka-
dbenpoii exeronHo. B 6unere copepxutcs 2 TEOPETUYECKUX BONpoOca U 3ajada. 3ajaya COOTBET-
CTBYET COJICP)KAaHHIO 3aJlaHUI THUIOBBIX PAacUeTOB, YKa3aHHBIX B METOAWYECKHX YyKazaHUsX (1. 3
®OC).

DK3aMeHaTopy IMpeloCTaBIsSIeTCs MPaBo 3a7aBaTh BONPOCHI CBEPX OWJIETA, a TAaKKe MMOMHMO
TEOPETUYECKUX BONPOCOB JaBaTh JJI PELICHHs 3aJa4d M HPUMEPBI, HE BBIXOASILKE 32 paMKU
MIPOHJIEHHOI0 MaTepuaa 1o U3y4aeMou JUCIUILINHE.

3HaHUs, YMEHUS U HaBbIKM O0YYarOIINXCSI ONPEAEISIOTCS OLEHKAMH «OTIUYHOY, «XOPOLIO»,
«YIOBJICTBOPUTEIIBHO»,  «HEYJOBJIETBOPUTEIIBHO», KOTOpbIE  BBICTABISIOTCS B 3a4E€THO-
HK3aMEHALIMOHHYIO BEJOMOCTD B JICHb JK3aMEHa.

[Ipu mpoBeneHNH YCTHOTO K3aMeHa B ayJAMTOPUHU HE JOJDKHO HaXOIUThCs Oosee 6 o0ydvaro-
LIUXCS HAa OJHOTO MPENOJaBaTeIs.

[Ipu mpoBeneHUM YCTHOrO 3K3aMeHa 00ydaroIiuiics BbIOMpAeT SK3aMEHAllMOHHBIM OWIIET B
cllyyailHOM IMoOps/Ke, 3aTeM Ha3blBaeT (paMHIIMIO, UM, OTYECTBO U HOMEP 3K3aMEHALIMOHHOTO OU-
neTa.

Bo Bpems sk3aMeHa oOywyaromuecs MOT'YT MOJIb30BAaThCS C pa3pelieHus 3K3aMeHaTopa Mnpo-
IrpaMMOM AMCHIMIINHBI, CIPABOYHOW U HOPMATUBHOW JIUTEPATypPOU, IPYrUMHU TOCOOUSIMHU U TEXHU-
YECKUMH CPEACTBAMH.

Bpems moArotoBku oTBETA MPH Claye 3K3aMeHa B YCTHOW (popMe JOIKHO COCTaBISATh HE Me-
Hee 40 MUHYT (110 JKeJIJaHUI0 00YYaloIIerocss OTBET MOXKET OBITh TIOCPOUYHBIM). Bpemst oTBeTa — He
6ozee 15 MUHYT.

OOyuaronuiicsi, UCIBITHIBAIONINI 3aTPyAHEHHUS MIPU MOJATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OUIIETYy, UMEeT MPaBo Ha BBIOOP BTOPOTO OUIIETa C COOTBETCTBYIOLINM MPOAJIEHUEM BPEMEHHU Ha
noJAroToBky. IIpu OKOHYaTENbHOM OLIEHMBAHUU OTBETA OLEHKA CHI)KAeTCsl Ha oAuH Oamni. Beinaua
TPEThero OuseTa He pa3perraeTcs.

Ecnu oOyuaromuiicss siBUICS Ha 9K3aMEH, M, B3B OMJIET, OTKa3ajcs OT MPOXOXKJICHUS aTTe-
CTallUM B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLIEHKA «HEYAOBIIE-
TBOPUTEIBLHOY.

Hapymenne AuCUMIUINHBI, CIUCBIBAHME, MCIIOJIB30BaHHE OOYUYAIOUIMMUCS Hepa3peleHHbIX
MeYaTHBIX ¥ PYKOMHMCHBIX MaTepUaloB, MOOMIIBHBIX TelIe()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JMYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TE€XHU-
KM BO BpeMsl aTTECTAllMOHHBIX MCIIBITAaHUH 3ampenieHo. B ciaydyae HapymieHus 3Toro TpeOoBaHUs
IpernoiaBaTesb 00s3aH yJINTh 00Yy4Yarolerocs U3 ayaUuTOpPUU M IPOCTaBUTh €My B BEJIOMOCTH
OLIEHKY «HEYAOBIETBOPUTEIBHOY.
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BricTaBieHne OLEHOK, MOJYYEHHBIX MPU TMOJBEACHUHU PE3yJbTaToOB IPOMEXYTOUYHOU aTTe-
CTaIlMH, B 3a4€THO-3K3aMEHAIIMOHHYIO BEJIOMOCTh IIPOBOIUTCS B MPHCYTCTBUH CaMOTO 00ydaroIie-
rocs. [IpenogaBareny HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOCBPEMEHHOCTh M TOYHOCTh
BHECEHHsI 3allUCel O pe3yJabTaTaXx MPOMEXKYTOUHOW aTTECTAllMH B 3a4E€THO-3K3aMEHAIMOHHYIO Be-
JIOMOCTb.

HesiBka Ha SK3aMeH OTMEYaeTcs B 3a4ETHO-DK3aMEHALMOHHON BEIOMOCTH CIIOBAMH «HE
SIBUJICSI.

Jnst oOyyaromuxcsi, KOTOpbIe He CMOTJIN CIaTh 3K3aMEH B YCTaHOBJICHHBIC CPOKH, Y HUBEPCH-
TET yCTAaHABJIMBACT MEPUOJ JIMKBUIAIMHU 33/I0JDKEHHOCTH. B 3TOT mepuoa npenojaBareiny, IpuHU-
MaBIIIME YK3aMEH, JIOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEH, Korjaa OHM OyAyT MpUHHMATh 3a]0J1-
KeHHocTU. MHpopMaIyst 0 TMKBUIAINH 33/10JDKEHHOCTH OTMEYAETCs B H9K3aMEHAIIMOHHOM JIUCTE.

OOyyaronmMcsi, TOKa3aBIINM OTIIMYHBIE M XOPOIINE 3HAHUS B TEYEHHE CEMECTPa B XOJE T10-
CTOSTHHOTO TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MOXXET OBITh MPOCTaBIIEHA 3K3aMEHAIMOHHAsS
OLIEHKa JJOCPOYHO, T.€. 6e3 ciauu 3k3ameHa. OLeHKa BbICTABIISETCS B 9K3aMEHALMOHHBIN JIMCT WU
B 3a4€THO-9K3aMEHAI[IOHHYIO BEIOMOCTb.

VHBanuap! ¥ TUIa ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3/I0POBBSI, MOTYT C[aBaTh SK3aMEHBI B
MEKCECCHOHHBIN MEPHO B CPOKH, YCTAaHOBIICHHBIE WHAWBUYAIbHBIM y4eOHBIM TIaHOM. VHBaNN-
Ibl W JHLIA C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/0POBbS, HMEIONIME HAPYIICHHS OINOPHO-
JBUTATEIILHOTO arIapara, JOIMyCKAIOTCS Ha aTTECTAIMOHHBIC MCIIBITAHUS B COTIPOBOXKICHHH acCH-
CTEHTOB-COIIPOBOKAAIOIINX.

ITpouenypa mpoBeaeHHsI MPOMEXKYTOUHOH aTTECTAl[MM OISl OCOOBIX CIIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTaluy 00y4YaromuXxcCst
no OIIOII 6akanaBpuara, crieranurera u Maructpatyps» @I'BOY BO FOxuo-Ypansckuii 'AY.

Ounas ¢opma o0yueHust

O1eHOYHBIE CpesICTBA
TumnoBele KOHTPOJIbHBIE 3aJaHUs M (UJIM) WHBIE MaTepuallbl, HE0O-

KO,Z[ 1 HAMMCHOBAHHC

Ne | Xogumble 1 OLIEHKM 3HAHUM, YMEHUM, HaBBIKOB M (WJIM) ONBITA | WHIMKATOPA KOMIIE-
JESTENIbHOCTH, XapaKTepU3YIOUINX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIINH
HI/Iﬁ B HpOHGCCG OCBOCHUA JUCHUITIINHBI

1. 2 cemecTp WNI-1omk-1

1. Omnpenenenne npousBoaHoi. [IponsBogHas oT anredpandeckon
CYMMBI, Pa3HOCTH, MPOU3BENEHUs U YacTHoro ¢yHkuui. [Ipous-
BOJIHBIE CJIOKHBIX (DYHKIMH, 33JaHHBIX HESBHO U MTapaMEeTPUUECKH.

2. Nupdepenunan ¢pynkuuu. CpoiicTBa nepBoro auddepeHnuaia.
['eomeTpuyeckuii 1 MEXaHUYECKHUN CMBICT TTPOU3BOAHON U mudde-
peHnuana l-ro nopsiika, UX IPUMEHEHUE B PEIIEHUU MPHUKIAIHBIX
3ajad.

3. IIpomsBoaHble BHICIIMX MOPSAKOB (DYHKIMM, 3aJaHHBIX SBHO,
HESIBHO, MapaMeTpUYeCKH. MeXaHU4eCKUd CMBICT MPOU3BOAHOMN 2-
ro NopsAJIKa.

4. Jluddepennumansl 2-ro U BBICHIMX MOpAIKOB. HemHBapuaHT-
HOCTB (opMbI U (HEepeHIINATOB BHICIIUX TOPSAKOB.

5. Teopemsr ®epma, Pomst, Jlarpamxka, Komm. ITpaBuiio Jlonurans
JUISL pACKPBITUS HEOIIPEAETIEHHOCTEN.

6. YcrmoBust MOHOTOHHOCTH (DYHKIHHA. DKCTPEMYMBI ()YHKIIUH, HE-
o0xoaumoe ycioBue. JloctaTouHble YCIOBHSL.

7. OTpICKaHUE HaWMEHBIIET0 U HauOOJbIIEro 3Ha4YeHU QyHKIUH,
Qg epeHIpyeMoii Ha OTpe3Ke.

8. HccnemoBanue BBIMYKJIOCTH  (PYHKITUH.
ACUMNTOTHI QYHKIUH.

Toukum meperuda.

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIJINH

JUIS PELIeHUs CTaH-

JApTHBIX 337129 B COOT-

BETCTBHH C HaIlPaB-

JIEHHOCTBIO IIpodeccu-

OHAJIbHOM JIesTeTBbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

9. IlepBooOpasznas. Heompenenenusrii unrerpan. CBoiicTBa He-
OTpezieIeHHOro UHTerpaia. Tabauna HHTErpaoB.
10. Meronbl WMHTETpUPOBAHUS (HEMOCPEICTBEHHOE WHTETPUPOBA-
HUE, UHTEPUPOBAHUE IO YACTSIM U 3aMEHOM MepEeMEHHBIX ).
11. UaTerpupoBanue pauinoOHaIbHBIX ()YHKIIUH.
12. laTerpupoBaHue MppalMOHAIBHBIX (YHKIHMH (CTCIICHHBIE |
TPUTOHOMETPUYECKHE MOJICTAHOBKH).
13. aTerpupoBaHue TPUTOHOMETPHUYCCKUX (GYHKIUHA. YHHBEP-
caJibHasi TPUTOHOMETPUYECKasi MOJICTAHOBKA. BhIpaskeHUs, HEUHTe-
rpUpyeMble B KBaJpaTypax.
14.3agaun, npuBOIAIIME K TOHSATHIO OMPEACIEHHOTO WHTErpasa.
WNurerpansHas cymma, onpeneneHsbii uarerpait. @opmyna Heroro-
Ha-JlefiOHmma. CBoIiCTBa ONPEICIICHHOTO MHTETpalia, TeopeMa Cy-
niectBoBanus. «TeopeMa o cpenHeM».
15. UnTerpupoBanue mo yacTsM, 3aME€Ha INEPEMEHHON B oIlpeje-
JICHHOM UHTerpale.
16. OnperenieHHBI UHTErpaJl OT HEYETHOW M YETHOH (YHKIHHU IO
CUMMETPUYHOMY MpPOMexXyTKy. HecoOcTBeHHbIE MHTErpansl ¢ Oec-
KOHEYHBIMH TIpE/IeJIaMy ¥ OT HEOTPAHUYCHHBIX (QYHKIUH.
17. Boruncnenue miuomaneil miockux Quryp. Beraucienue IiuMHBI
JIyTH.
18. ®yHKIMM OBYX NEHCTBUTENBHBIX NMEPEMEHHBIX, COCOOBI UX 3a-
nanus. O6macte onpeneneHus. JIuaun ypoBHs QYHKIHMHM JBYX Tie-
PEMEHHBIX.
19.TlonsTHe Tpenena U HENPEePHIBHOCTH (DYHKIMH JIBYX MEPEMEH-
HbIX. YacTHbIEe NMPOU3BOJHBIE MEPBOro MOPsIKA, UX TFeoMeTpude-
CKHI CMBICII.
20. ITonublit quddepeHman, ero cBsi3b ¢ YaCTHBIMH IPOU3BOJIHBI-
Mu. [IpubnmkeHHbIe BRIYMCIEHUS C TTIOMOIIBIO TTOJHOTO nuddepeH-
uana.
21. [TpousBonHbie U qUdPepeHITHaIbl BBICIIAX MOpsAAKoB. Teopema
O CMEUIaHHBIX MpPOou3BOAHBIX. JnddepeHnupoBaHue CIOKHBIX U
HESIBHBIX (QyHKIUH.
22. KacatenbHas IUIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.
23. DkcTpeMyMbl (YHKIIMA JIBYX TepeMEeHHBIX. HeoOxommumoe ycimo-
BUE 3KcTpeMyMma. JlocTaTouHoe ycaoBHe IKCTpeMyMa.
24. OTpICKaHNEe HAMMEHBIINX W HaWOONBIINX 3HAYCHWH (YHKIIHA
JIBYX TEPEMEHHBIX.

3 cemecTp
1.3amaun, mpuBoAsIIMEe K MOHATHIO TU(EpEHIINATbHBIX YpPaBHE-
auii (IIY). [opsimok 1Y, pemenune Y.
2.]1Y mnepBoro mnopsaka. HaganpHble ycioBus, oOliee pelieHue,
yacTHOe penieHue. 3amada Komm. Teopema cymecTBOBaHHMS |
€IMHCTBEHHOCTH pemieHus 3anaun Komm. ['eomerpuueckas uHTEp-
nperauus Y nepBoro nopsika.
3.1Y mepBoro mopsaka ¢ pa3aeisoNIMICs TePEMEHHBIMHU.
4.0nnopoansie /Y nepBoro nopsiaka.
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

5.Jluneitnsie 1Y nepBoro nopsiaka. Ypasuenue . bepuymiu.

6.1Y Broporo mopsnaka. HavanbHbple yciaoBus, o0liee pelieHue,
qyacTHoe pemieHue. 3agada Komm.

7.J1Y BICIIUX MOPSIIKOB, AOMYCKAIOIINE MOHKEHNE TOPSIKA.
8.JIuneiinsie ogaopoansie 1Y Broporo nopsaka. JlnneltHo He3aBH-
CUMble U 3aBucuMble pemeHus. Omnpexaenutens BpoHckoro, ero
CBOMCTBA.

9.Teopema o ctpykrype obmero pemenust JIOAY. Otpickanue 00-
mtero pemenus JIOAY ¢ moctosHHBIMEU KO3 DUITEeHTaMU.
10.JIHAY BTOpOro mopsjaka C IMOCTOSHHBIMH KO3(h]HIIMEeHTaMU.
Teopema o cTpykType obmiero pemieHus. MeTol Bapuauy mpous3-
BOJIBHBIX MTOCTOSIHHBIX.

11. Otbickanue yactHoro pewenus JIHAY co cneunanbHbIM BUAOM
MpaBoM yacTu. TeopeMa 0 HaJTOKECHUHU PEIICHUN.

12.3amaun, npuUBOAAIINE K TOHATHUIO JBOWHOTO WHTErpana. JIBoii-
HOM WHTErpai, ero ompeneieHue. Teopema CyliecTBOBaHUS JIBOM-
HOro uHrerpaia. CBolicTBa, TeEOpeMa 0 CpeAHEM 3HAUCHUU.

13. Beiuucnenue aBoitHoro murerpana. Ilepexon K MONSIPHBIM KO-
OpJMHATaM.

14. TIpunosxeHusi IBOWHOT'O HHTErpaa.

15.3apaun, npuBoOAAIIME K MOHATHIO TpOiiHOro mHTerpana. Tpoii-
HOW MHTErpai, ero omnpezaeineHue, ceoicrea. Teopema cyiiecTBoBa-
HUs TPOMHOTO MHTETpaa.

16. ITpuiioskeHust TPOHHOTO UHTETpaa.

17.3agava o BeIUMCIEHUH pabOTHI MepeMeHHOU cuibl. Omnpenene-
HUE KPUBOJUHENHOIO HHTETpaJla 10 KOOpAUHATAM.

18.CpoiicTBa, BBIYUCIICHHE KpUBOJIMHEHHOTO wHTerpaia |l poxa.
®opmyna ['puna.

19. YcnoBust He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpasa Mo IMyTH
uHTerpupoBanus. HaxoxaeHne QyHKIMM BYX NEpEeMEHHBIX 0 ee
noysiHoMy nuddepeHiuany.

20. ITpunoxxeHus: KpUBOJIMHEIHOTO MHTErpalia BTOPOTo poJia.
21.YucnoBble pSAIbl, CXOAMMOCTD H pacxoauMocTh. HeoOxomumere
ycioBus cxogumocTu. ['apmonnueckuii psag. ['eomerpuueckas mpo-
rpeccus. CBOWCTBA CXOMSIINXCS PAIOB.

22.Panpl ¢ MONOXKUTENBHBIMU YiieHaMmu. [Ipu3HaKu cpaBHEHHS psi-
noB. Ilpusnak [lamamGepa. Wnterpanpubiii npusHak Komm. Psp
Hupuxie.

23. 3nakouepenyrommecs psaapl. [Ipusnak JlefiOamnma. AGcomroTHas,
YCIIOBHAs1 CXOAUMOCTb.

24.Crenennbie psaasl. Teopema AGens. VIHTepBan U paanyc CXO/aH-
MOCTH CTENEHHOIO psjga. CBOWCTBa CyMMBI CTENIEHHOIO psiia: He-
IPEPHIBHOCTh, MOWIEHHOE au(epeHIupoBaHre U HHTETPHUpPOBa-
HUE.

25.Paaer Teitmopa m Makmopena. PasnoxeHue saeMEHTapHBIX
¢bynkuuit B psa Teitnopa u B psaa MakiopeHa.

26. IIpunoskeHre CTETICHHBIX PSJIOB K MPUOIMKEHHBIM BBIYHCIICHH-
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | Xogumble 11 OLICHKW 3HAHWH, YMEHHWH, HAaBBIKOB M (WJIM) ONBITA | HMHIMKATOpa KOMIIe-
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIINU
IIUH B IPOIIECCE OCBOCHUS JUCIIMILTAHBI
saM: pernerne nudQepeHnanbHbIX YpaBHEHHUH, BRIYUCICHUE UHTE-
I'pajIoB.
2. 4 cemecTp N-lonk-s

1. Knaccuduxanus coObituil. IIpocTpaHCTBO 371€MEHTAPHBIX CO-
ObITHii. Anredpa coObituil. IlonsTHe ciaywaiinoro coobiTus. OTHO-
CUTEJIBHBIE YaCTOTHI. 3aKOH YCTOMYMBOCTU OTHOCHTEIBHBIX YaCTOT.
CBs13b MEX1y BEPOSITHOCTBIO U OTHOCUTENIBHOM YaCTOTOM.

2. Tlonstue BeposTHOCTH coObITUA. Kiaccuueckoe u reomerpuye-
CKOE€ OIIPEJIETICHUE BEPOSITHOCTH.

3. KombOunaropuka.

4. HemocpencTBEHHOE BBHIYHCICHUE BepoaTHOCTHU. [loHATHE 00 ak-
CHOMATUYECKOM ITOCTPOCHUH TEOPUU BEPOATHOCTEH.

5. Mertozasl BelUMCIIEHUs BeposiTHOCTEH. TeopemMa O MOBTOpEHHM
onbIToB (cxema bepnymin). HauBeposiTHeliast yacToTa npu moBTO-
PEHUU OIBITOB.

6. CuyuaiiHble BEJTMUMHBI M 3aKOHBI UX paCIpeesICHUsI.

7. JluckpeTHbIe ciydaiiHble BeMUYUHBI. Psiji pactipenenenus.

8. HempepsiBHbIE citydaiiHble BenuuuHbl. DyHKIMS pacipenelie-
HUS, IUIOTHOCTh pacHpelesieHus, UX B3aUMOCBS3b U CBOiicTBa. Be-
POATHOCTb IONIAJAHUS CIIy4alHON BEIMUYMHBI HAa JAHHBI UHTEPBAI.
9. UmcnoBble XapaKTePUCTUKU CIyYallHBIX BEIWYHH. MaTeMaTnde-
CKO€ O’KHUJJaHHE U €r0 CBSI3b CO CPEAHMM apu(MeTHUECKUM (3aKOH
Oonpux yncen). Jucnepcus U cpeiHee KBaApaTHUIeCKOe OTKIIOHE-
HUE CIIy4allHON BEINYMHBI.

10.Pacnpenenenne [Tyaccona. buromuansHOe pacmpeieieHue.
11.HopmanbHoe pacrpesesieHue, ero CBOMCTBa, yCIOBHs, NMPHU KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJIbHOTO
3akoHa. @yHknus Jlamnaca. BelunciieHne BEpOSTHOCTH IONAJaHUs
CIIy4ailHOM BEJMYMHBI HA 3a/IaHHBI MUHTEPBAJ B CIydyae HOpMajb-
HOT'O pacIpeesICHusI.

12.TTonsiTre o paznuuHbIX (popMax 3akoHa OonbIMX Ymcen. Teo-
pembl bepuymu u YeOwimeBa. LlenTpanbHas mpenenbHas Teopema
JIsamyHoBa.

13.I'enepanbHasi COBOKYIMHOCTh M BbIOOpKa. BapuanunoHHbIN psf.
['ucrorpamma, smnupudeckas GyHKIUSL pacnpesiesieHus, BHIOOpOoU-
HOE CpeJiHee U AUCIIEPCHSL.

14. TouyeuHble OIEHKM HEU3BECTHBIX IapaMETPOB pacCIpeaeIeHUs
10 BBIOOPKE M MX XapaKTEPUCTHKHU: HECMEIEHHOCTb, 3(deKTus-
HOCTb, COCTOSITEJIbHOCT.

15.UnTepBanbHble OLEHKH. MHTepBajIbHOE OLIEHUBaHME IMapamMer-
POB HOPMAJILHOTO PacHpeIeIeHUsI.

16.IToHaTHe 0 CTATUCTUYECKON TMIIOTE3E M OO0Ias cXemMa, OCHOB-
Hble MeTo bl e€ mpoBepku. Ommobku 1-ro u 2-ro pona. Pemaromas
nporenypa. MoutHocts Kputepus. [loBepurenbHeie obmactu. Kpu-
TEPUH NTPOBEPKH TMIIOTES.

17.Cucrema aByx ciydaiHbIX BeauuuH. DyHKIMOHAIbHAs, CTaTH-
CTHYECKAsl U KOPPEJSILIMOHHAS 3aBUCHMOCTH MEXAY BEIMYNHAMMU.

VYyacTByeT B 3KCHepu-
MEHTaJIbHBIX UCCIIEI0-
BaHUAX JIEKTPOOOOPY-
JIOBAaHUS U CPE/CTB aB-
TOMAaTHU3aINH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

18.OnemMeHThl KOpPEeIAIMOHHOTO aHanu3a. JIMHeWHsId perpeccu-
OHHBIN aHAIIN3.

19.0cHoBHBIE cBoMicTBa perpeccur. OIEHKH MapamMeTpoB perpec-
CHOHHOM MOJENU M0 METOJY HauMEHBIIMX KBaJpaTOB U CBOICTBa
ATUX OLECHOK. Y paBHEHHUSI JINHEWHON PErPECCUM.

20.TecHoTa CBsI3M | €€ OlleHKa 10 KOADPHUITUECHTY KOPPEIISIIIH.
ITonsiTe 0 HeMMHEWHOU perpeccuy. KoppensiimoHHOE OTHOLLIEHUE.
Onpenenenye napaMeTpoOB HEIMHEWHBIX YpaBHEHUN perpeccuu Me-
TOJIOM HAMMEHbBIIUX KBaIPaTOB.

3aounas popma oOyuenust

O1neHOYHBIE CpesICTBA

TunoBble KOHTPOJbHBIC 3a/1aHus U (WJIM) WHBIE MaTepHAalbl, HEOO-
XOJIUMBIE JUIsl OLEHKHU 3HAHWM, YMEHHH, HaBBHIKOB U (WJIM) OIbITa
JESTENIbHOCTH, XapaKTepU3YIOUMX CPOPMUPOBAHHOCTH KOMIIETEH-
1M B IPOIIECCE OCBOECHUS JUCIUILIMHBI

Konx u HaumeHnoBaHue
WHJUKATOpa KOMIIe-
TEHIUA

2 cemecTp
1.Onpenenenne mpousBoaHoi. ITpomsBomHas oT anredpanveckoit
CYMMBI, Pa3HOCTH, MpOU3BENEHUs U 4YacTHoro ¢yHkuui. IIpous-
BOJIHBIE CJIOKHBIX (DYHKIMH, 33JaHHBIX HESBHO U MTapaMETPUUECKH.
2. ludpdepenunan ¢pynkuuu. CoiicTBa mepBoro nudpdepeHunuana.
['eomeTpuyeckuii 1 MEXaHUYECKHI CMBICT TTPOU3BOAHON U mudde-
peHnuana l-ro nopsiika, UX IPUMEHEHUE B PEIICHNUN MPHUKIAIHBIX
3aja4.
3.ITpon3Bo/iHBIE BBICIIUX MOPSAIKOB (DYHKIIHMI, 33JaHHBIX SBHO, He-
SBHO, MapaMeTpUUEeCKH. MeXaHU4YEeCKUI CMBICI IMPOU3BOJIHON 2-TO
HOpsAJKA.
4. Tuddepennmansl 2-ro ¥ BeICHINX MOPsIKOB. HeMHBapHaHTHOCTD
dopmbl 1 dhepeHInanoB BEICIIUX MOPSIKOB.
5. Teopemsr ®epma, Poms, Jlarpanxa, Kommu. Ipasuno Jlonurans
JUISL paCKPBITHS HEOIIPEAETICHHOCTEN.
6. YcroBusi MOHOTOHHOCTH (YHKIIUH. DKCTpeMyMBbI (DYHKIHHA, He-
o0xoaumoe ycioBue. JloctaTouHble YCIOBHSL.
7.OTbhICKaHNE HAMMEHBIIEro UM HauOOJbIIEro 3HaYeHUH (QYyHKINHU,
Qg depeHIpyeMoii Ha OTpe3Ke.
8. HccnenoBanme BwIMykJIocTH GyHKOUW. Toukm meperuda.
Acumnrotsl  pyakiun.IlepBooOpaznas. Heomnpenenennslid HHTe-
rpan. CBoiicTBa HEONPENEIIEHHOT0 WHTerpana. Tabiuiia MHTErpa-
JIOB.
9. Meronsl uWHTErpUpOBaHHs (HETIOCPEICTBEHHOE WHTETPHUPOBa-
HUE, UHTErPUPOBAHUE IO YaCTSIM U 3aMEHOM MEPEMEHHBIX ).
10. UnaTerpupoBanne panuoHANBHBIX (yHKIHUWA. HHTErpmpoBaHue
UppalMOHATBHBIX (YHKIUN (CTETIEHHbIE U TPUTOHOMETPHUYECKUE
MOJICTAHOBKH).
11. UnTerpupoBanue TPUTOHOMETpUUECKUX (yHKIMA. YHHBep-
CaJIbHask TPUTOHOMETPUYECKAsl MOJCTAHOBKA. BrIpakeHMsI, HEHHTe-

W/1-1omnk-1
Hcnosnb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIIINH
JUIS PELIeHUs CTaH-
JApTHBIX 337129 B COOT-
BETCTBUU C HaIpaB-
JIEHHOCTBIO IIpodeccu-
OHAJIBHOH JIesTeTbHO-
CTH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBbHBIC 3a/1aHUs ¥ (WJIM) WHBIC MaTepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

IrpUpYEMBIE B KBaJpaTypax.

12.3agauu, npuBOAsIIME K IMOHSATHIO OIPEAEICHHOIO HHTErpaia.
WHrerpanbHas cymma, onpenenaeHHbiil narerpain. @opmysna Heroro-
Ha-JleiiOnmma. CBOMCTBA OINpPEACIICHHOI0 MHTErpajia, Teopema Cy-
niectBoBaHus. «Teopema o cpeHeM.

13. luTterpupoBaHue Mo 4acTsIM, 3aMeHa IIEPEMEHHO B ONpe/iesieH-
HOM HHTErpase.

14. HecoGcTBeHHBIE MHTErPaIbl ¢ OECKOHEUYHBIMHU TIpEeaMu B OT
HEOTPAHUYEHHBIX (PYHKIIHM.

15. Beiuucnenue miomanen miockux ¢uryp. Beruucienue JUIMHBI

JIyTH.

3 cemecTp
1.®Oynkuuu 1BYyX ACUCTBUTEIBHBIX MEPEMEHHBIX, CIIOCOOBI MX 3a-
nanug. O6nacthk onpenenenus. JIMHUM ypoBHS (YHKLUHU JBYX Ie-
PEMEHHBIX.
2.IlonsTre mpenena M HENPEPHIBHOCTH (YHKLUUU JIBYX IE€PEMEH-
HBIX. YacTHBIE MPOU3BOJIHBIC TEPBOTO MOPSAKA, X T€OMETpUYe-
CKUH CMBICIL.
3.Ilonnenii quddepennnan, ero cBsI3b ¢ YaCTHHIMHU MTPOU3BOJHBIMH.
[TpubnnxkeHHble BBIYMCICHUS C TOMOIIBIO NOJHOTO nuddepeHima-
na.
4. TIpousBoaHble U AUddepeHnransl BEICIIMX MOpsAaKoB. Teopema o
CMEIIaHHBIX MPOU3BOAHBIX. [[uddepeHnmpoBanre CI0XKHBIX U He-
SABHBIX (DYHKIIUH.
5.KacarenpHast IIIOCKOCTh ¥ HOPMAaJIh K TIOBEPXHOCTH.
6.OxcTpeMyMbl QYHKIMU IBYX nepeMeHHbIX. HeoOxomaumoe ycio-
BHUE dKCTpeMyMa. JlocTaTouHOe YCIIOBUE SKCTPEMyMa.
7.0TpICKaHWE HAWMEHBIIUX W HaAMOOJBIIMX 3HAYEHUH (QYHKLIUU
JIBYX TTEPEMEHHBIX.
8.3amgauu, npuBOAAIIKE K MOHITUIO JBOMHOTO MHTErpana. J{BoiHoii
UHTETpaJ, ero omnpeneneHue. Teopema CyImieCTBOBAaHHS IBOWHOTO
uHTerpana. CBoicTBa, TeopemMa 0 cpelHEM 3HAUCHHH.
9.BerunciieHre JBOWHOTO MHTErpaia. [lepexos K MOSIpHBIM KOOp-
JTMHATaM.
10. TIpwioskeHUs TBOMHOTO WHTETpAIA.
11. 3apaum, npuBOAsAIIME K MOHATHUIO TPOMHOro MHTErpana. Tpoi-
HOM MHTErpa, ero oNpejesIeHne, CBoWCcTBa. Teopema CylecTBoBa-
HUS TPOWHOTO UHTETpaa.
12. TIpwioxkeHus: TPOWHOTO UHTETpaa.
13. 3apmaga o BeIuMCIEeHHH pabOTHI MepeMeHHoW cuibl. Onpenene-
HHUE KPUBOJIMHEHHOTO WHTETpaja Mo KOOPAMHATAM.
14. CeoiicTBa, BBIYHCIEHUE KpHUBOJIUHEHHOro mHTerpana |l poxa.
®opmyna ['puna.
15. VYcnoBust He3aBUCMMOCTH KPUBOJIMHEHHOTO MHTErpasia Mo myTH
uHTerpupoBanus. HaxoxaeHne QyHKIMM IBYX NEPEMEHHBIX 110 €€
nojaHoMy auddepeHumay.
16. TlpunoxeHusi KpUBOJIMHEWHOTO HHTETPaa BTOPOTO POJIa.

WI-1omnk-1
Hcnosnb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUILIJINH
JUISL PEUICHHUS CTaH-
JAPTHBIX 33]a4 B COOT-
BETCTBUU C HAIPaB-
JICHHOCTBIO TIpodeccH-
OHAJIBHOM JIEATEIBHO-
CTH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBbHBIC 3a/1aHUs ¥ (WJIM) WHBIC MaTepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

17. 3apaum, mpuBOAsIIME K MOHATUIO AU(QepeHIHNANbHBIX ypaB-
Henuii ([IY). [lopsimok /1Y, pemenue Y.

18. 1Y mepBoro nopsaka. HaganbHble ycnoBus, oOlee penieHue,
yacTHoe pemienue. 3anada Komm. Teopema cymiecTBoBaHusS U
€MHCTBEHHOCTU penieHus 3aaaun Komm. ['eomerpuueckas unrtep-
nperauus Y nepBoro nopsjika.

19. 1Y mepBoro nopsiika ¢ pa3aestonuMUcs IepeMEHHBIMH.

20. Omnoponnsie JIY nepBoro nopsjaka.

21. Jluneitabie /1Y nepBoro nopsiaka. Ypasuenue 5. beprymiu.

22. 1V Broporo mnopsanka. HayanbHble ycnoBus, oOliee peuieHue,
yacTHoe peuienue. 3ajgada Komu.

23. 1V BbICHIMX TOPSAIKOB, TOMYCKAIOIINE TOHKEHUE MTOPSAKA.
24. Jluneitapie omHOpoaHbIe /1Y BTOpOro mopsaka. JlnneitHo He3a-
BHUCUMBIE U 3aBHCHMBbIE perieHus. Omnpenenurens BpoHckoro, ero
CBOMCTBA.

25. Teopema o crpykrype obuiero pemenus JIOJY. Otbickanue
obmero pemenust JIOAY ¢ mocTossHHBIME KO3 PUITHEHTAMH.

26. JIHY BTOpOro mopsjaka ¢ MOCTOSHHBIMU KO3(hQUIIMEHTaAMHU.
Teopema o cTpykrype obIiero pemieHus. MeTol Bapualiu mpou3-
BOJIBHBIX ITOCTOSIHHBIX.

27. Oteickanue yacTHoro pemrenus JIHIAY co cnenmanbHbIM BU-
JIOM IIpaBoi yacTtu. Teopema 0 HATOKEHUH PEIICHUM.

4 cemecTp
1. YucnoBble psaabl, CXOOUMOCTh M pacxoaumocTb. Heobxonumsble
YCJIIOBHUSI CXOAUMOCTH. ['apMOHHMUeckuil psax. I'eomerpudeckas mpo-
rpeccusi. CBOMCTBA CXOAAIUXCS PAIOB.
2. Psjpl ¢ MONOKUTENBHBIMU WieHaMU. [Ipr3HaKy cpaBHEHUS PSIOB.
[Tpusnak [lanambepa. Uurerpansubiii npusnak Komu. Psaa upuxie.
3. 3uakouepenyrommuecs psnabl. [Ipm3Hak JleiiOHuma. AOGcomoTHAS,
YCIIOBHAs! CXOAUMOCTD.
4. Crenennble psabl. Teopema AGens. HTepBan u paguyc cXoau-
MOCTH CTENEHHOro psifa. CBOWCTBA CyMMBI CTEIIEHHOIO psiia: He-
[IPEPHIBHOCTD, NOWIEHHOE MU hepeHIIpoBaHNE U HHTETPUPOBAHHUE.
5. Panpl Teiinopa u MaxknopeHna. Pa3noxeHnue sneMeHTapHbIX (yHK-
unii B pax Teinopa u B pax MakiopeHa.
6. IlpunoxxeHue CTENEHHBIX PSJIOB K MPUOIMKEHHBIM BBIYHCICHH-
sM: perieHue nud@epeHuanbHbIX YpaBHEHHUM, BHIYMCIEHUE WHTeE-
rpajoB.
7. Knaccudukanus coObiTuid. IIpocTpaHCTBO 31€MEHTApHBIX COOBI-
THil. Anre6pa coObituil. [lonarue cmyuaitHoro coobitua. OTHOCH-
TEJIbHBIE YaCTOTBI. 3aKOH YCTOWYHMBOCTH OTHOCHUTEIBHBIX YacTOT.
CBs13b MEXly BEPOSITHOCTBIO U OTHOCUTENIBHOM YaCTOTOM.
8. Ilonsite BeposiTHOCTH coObITHA. Kitlaccmueckoe W reoMerpudye-
CKO€ oTpejiesieHne BepoaTHocTu. KomOuHaTopuka.
9. HemocpenctBeHHOE BBIYHMCIICHHE BEpOSITHOCTH. [loHsATHE 00 ak-
CHOMAaTHU4YECKOM IIOCTPOCHUU TEOPUU BEPOSTHOCTEM.

10. MeToapl BbIUMCICHUS BEpOSTHOCTEH. Teopema O MOBTOPCHUH

N-1onk1
Hcnonb3yeT 0CHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIIINH
JUIS PELIeHUs CTaH-
JApTHBIX 33]1a9 B COOT-
BETCTBUU C HaIpaB-
JIEHHOCTBIO IIpodeccu-
OHAJIBHOM JIesTeTbHO-
CTH

W-1lonxks
VY4acTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUSX DIEKTPOOOOPY-
J0BaHUA U CPECACTB aB-

TOMAaTHU3AIUH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBbHBIC 3a/1aHUs ¥ (WJIM) WHBIC MaTepPHAIIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH-
LI B IPOIIECCE OCBOEHUS TUCHUIIIIMHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

onbIToB (cxema bepnymnu). HauBeposiTHelas yactora npu MOBTO-
PEHUHU ONBITOB.

11. Cnyuaiinble BETUYUHBI U 3aKOHBI UX PACTIPEICICHUSI.

12. JluckpeTHble cilydaiiHble BEIMYUHBL. Ps pactpenenenus.

13. HenpepbiBHble ciyyaiiHple BennuuHbl. DyHKIMS pacrnpenese-
HUsI, TUIOTHOCTh paclpeleseHus, UX B3aUMOCBSI3b U CBOMCTBA. Bepo-
SITHOCTB ITOIAJaHKsl CIIyYalHOW BEJIMYMHBI HA JaHHBIA UHTEPBa.

14. YwucnoBble XapaKTEpPUCTUKH CIIy4alHbIX BeluunH. MaTemaruye-
CKO€ OXHJAaHHE U €r0 CBSI3b CO CPEAHMM apu(pMETHYECKHM (3aKOH
Oonpiux yucen). Jucrepcust U cpeHee KBaJApaTHUYECKOE OTKIIOHE-
HHE CIIy4YallHOW BEJIIMYMHBI.

15. Pacnpenenenue Ilyaccona. bunomuanbHoe pacnpeeneHue.

16. HopmanbsHoe pacmpezneneHne, ero CBOMCTBA, YCIOBUS, MPH KO-
TOPBIX OHO BO3HHMKAaeT. UMCIIOBBIE XapaKTEPUCTUKH HOPMAJIbHOIO
3akoHa. @yHkuus Jlamnaca. BerauciieHne BEpOATHOCTH IONAJAHUS
CIIy4allHOI BEJIMYMHBI HA 33JaHHBIM MHTEPBAJ B CJy4ae HOPMaJIbHO-
ro pacrpeaeneHusl.

17. TlonsThe O pa3MMuHbIX hopMax 3aKOoHA OOJBIIMX YKcel. Teope-
™Mbl beprymn n YeOsiieBa. LlenTpanbHas npenenbHas Teopema Jls-
[MyHOBA.

18. I'enepanbHast COBOKYITHOCTh M BBIOOpKA. BapuaroHHBIN psij.
['ncrorpamma, sMnupuyeckass (yHKLIUs paclpeseneHus, BbI0opou-
HOE Cpe/IHEEe U IUCIIePCHS.

19. ToueuHble OLIEHKM HEWU3BECTHBIX MAapaMETPOB paclpe/eleHus
M0 BBIOOPKE M HX XapaKTEPUCTHKU: HECMEIIEHHOCTb, I(PQPEKTUB-
HOCTb, COCTOSITEIIBHOCT.

20. NnuTepBanbHble OleHKU. HTEpBaNbHOE OIEHMBAHUE MapaMeT-
POB HOPMAJILHOTO PaCIpEIEICHHUS.

21. TlousaTHEe O CTATHCTUYECKOW THUIOTE3E M O0Iasg cxema, OCHOB-
Hble MeTobl €€ mpoBepku. Omubku 1-ro u 2-ro pona. Pemaromas
nporeaypa. MomHocTs Kputepusi. JloBepurenbubie obnactu. Kpu-
TE€PUH POBEPKU TMIIOTES.

22. Cucrema AByX CIlydailHbIX BenndnH. DyHKIMOHAIBHAS, CTATH-
CTHYECKAas U KOPPEISIIMOHHAS 3aBUCUMOCTH MEX1y BEIMUNHAMMU.

23. DieMeHTHl KOPPEeSIHOHHOTO aHann3a. JIMHEWHBI perpeccnoH-
HbII aHAJIN3.

24. OcHoBHBIE cBoWcTBa perpeccuu. OICHKH MapaMeTpoB perpec-
CHOHHOM MOJIENM MO METOAY HauMEHBIIMX KBAJApaToB U CBOWCTBA
STHUX OLECHOK. Y paBHEHHUS JINHEHHON PErpeCCUM.

25. TecHoTa cBsi3u U €€ OIeHKA 0 KOAPDUITUEHTY KOPPEIISIIHH.

26. TlonsiTre o HenmuHEHHOU perpeccun. KoppensiuonHoe oTHOIIe-
Hue. OnpeneneHue napameTpoB HEITUHENHBIX YPaBHEHUM PErpeECCUU
METOJIOM HaUMEHBIIUX KBaIPaTOB.
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[Ikana v KpUTEpUU OLIEHUBAHUS OTBETA O0YUAOLIETOCS MIPEICTABICHBI B TA0INIIE

Hkana Kpurepun oueHuBanus
Onenka 5 BCECTOPOHHEE 3HAHME IPOrpaMMHOIO MaTepuaja MaTeMaTHKHU; Ipa-
(oTIIMYHO) BUJIbHOE NPUMEHEHUE MaTeMAaTUYECKUX 3HAHUH B pEIIEHUH NPUKIIAJHBIX
3ajau.
Onenka 4 3HaHUE MPOTrPaMMHOI0 MaTepualla; HAINYHE HE3HAYUTEIbHBIX OIINOOK B
(xopo110) pELIeHNH 3a]1a4; HEJOCTaTOUHOE PACKPBITUE COJEPKAHUS BOIIPOCOB.
Onenka 3 3HAHWE OCHOBHBIX MAaTEMAaTUYECKUX IOHATHI, METOJIOB U aJTOPUTMOB,
(YZOBJIETBOPUTENILHO) | JOMYCKAeT OMIMOKH MPU UX TPUMEHEHHUH.
Onenka 2 HET 3HAaHHUA OCHOBHOI'O IPOTrPaMMHOI0 MaTepuaja, NPUHLIMIIHAIbHBIC
(HEey1OBJIETBOPUTEIBHO) | OMIMOKHM MPHU OTBETE HA BOMPOCHI M B PEIIICHUHU 33]1a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHOBaHMeE U1 BHECEHUS U3MEHEHUN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS
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