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paumn 23.08.2017 r. Ne 813. PaGodas mporpaMma npeqHa3zHaueHa IUIs MOATOTOBKH GakanaBpa 1o
Hanpapienuio 35.03.06 ArponHikeHepHs, HANPABJIEHHOCTH — JJIEKTPOOOOPYA0BAHNE U IJIEK-
TPOTEXHO.IOrHH.
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO JUCUHUILIHHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1. Heap u 3a7a4n TUCHHUILTHHBI

bakanaBp mo HampasieHuio nmoaArotoBku 35.03.06 ArpounxeHepHs JOKEH ObITh MOATOTOB-
JIEH K pellIeHHI0 3a/1a4 Npo(hecCHOHAIBHON NesITEIbHOCTH CIEIYIOIUX TUIOB: IPOU3BOICTBEHHO-
TEXHOJIOTMYECKUH; IIPOCKTHBIN.

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 MaTEMaTHYECKOIO HCCJIEI0BAaHUS IMPUKIAJAHBIX 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 MPO(GECCHOHATBLHON AEATENbHOCTH Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKHUX U €CTECTBEHHBIX HayK C MPUMEHEHHEM HH(OPMalHUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

Kox n HamMeHoBa-
HHC HHMkaTopa ®opmupyemsie 3YH
JIOCTUIKECHHS KOM-
METEHIUN
3HAHUS OOyyaromuiics TOMKEeH 3HaTh: OCHOBHBIE TIOHSITHUS U METOIBI
N-1lonk-1 MaTEMaTHKH JIJIS PEIICHUS CTAHIAPTHBIX 33]1a4 B COOTBETCTBUU
Hcnonw3yeT oc- C HAMPaBIECHHOCTHIO MPO(ECCHOHATBHOM 1eATEeTHHOCTH -
HOBHBIC 3aKOHBI (51.0.09-3.1)
€CTECTBEHHOHAYY- | YMCHHS OOyyJaromuiics TOMKEH YMETh: UCIOIh30BaTh MaTeMaTHye-
HBIX JTUCIUTIINH CKHI ammapar JJIs PelIeHus CTaHIapTHBIX 3a/1a4 B COOTBET-
JUTSL peIleHus CTBUU C HAIIPaBJICHHOCTHIO MPO(HECCUOHATFHON JeSITEEHOCTH-
CTaHJApPTHBIX 3a- (51.0.09-V.1)
a4 B COOTBET- HaBBIKA OO0yuaromuiics T0HKEH BJIA/IETh: HABBIKAMH HCITOJIH30BAHUS
CTBUH C HaIpaB- MaTEeMaTHUYECKOTO afmapara Jjsl pelieHus CTaHJapTHBIX 33]a4
JIEHHOCTHIO TIPO- B COOTBETCTBHUH C HAIIPABJICHHOCTHIO MPOGECCHOHATBHON Jes-
(heccuoHaIbHOM TETBbHOCTH -
JEATENLHOCTHA (b1.0.09-H.1)




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

Kox n HaumenoBa-
HUE€ WHJUKATOpa

®opmupyemsie 3YH
JTOCTHKEHUS KOM-
METeHLUU
3Hanus | OOydwaromuiicst JODKEH 3HaTh: (PyHIaMEeHTaIbHbIE OCHOBBI Ma-
W-lonks TEMaTHKH HEOOXOJUMBIE /ISl yHacTUs B SKCIIEPUMEHTAIBHBIX
VYdacTByeT B 9KC- MCCIIEIOBAaHMSX JIEKTPOOOOPYAOBAHUS U CPEACTB aBTOMATH3a-
HEepUMEHTAIBHBIX 11U -
HCCIIEIOBAHUIX (51.0.09-3.2)
3IIEKTPO0OOpPYNO- | ymeHus | OOydYaromIHiACs JOJKEH YMETh: IPUMEHITh MATEeMaTHUCCKUil
BaHUS U CPE/CTB amrmapar MpH y4acTUU B KCIIEPHMEHTAIbHBIX UCCIICIOBAHUSIX
aBTOMATH3aIUU ANIEKTPOOOOPYIOBAHHS Y CPEACTB aBTOMATH3AIINH -

(51.0.09-V.2)

HAaBBIKHU O6yt1a10111m“1051 JOJDKCH BJIaACTh: HABbIKAMU ITIOCTPOCHUS Ma-

TEMATHUYCCKUX MOI[CJICﬁ HCO6XOI[I/IMI)IX JJIS y‘IaCTI/Iﬂ B DKCIIC-
PUMCHTAJIBHBLIX UCCIICA0OBAHUAX 9J'IeKTp0060py,[[OBaHI/I$I u

CpCACTB aBTOMATU3allu -
(51.0.09-H.2)

2. Mecto aucuumiannsl B ctpykrype OIIOIT

Juctumumaa «MareMaTruka» OTHOCUTCS K 00s3aTeIbHONM YaCTH OCHOBHOM MPO(eCCHOHATb-
HOI 00pa3zoBaTeIbHON MpOrpaMMBbl OaKataBpuara.

3. O0béM AUCHMILVINHBI U BB y4eOHOH padoThl

O0beM TUCHUIIMHBI COCTABIISET:

- ouHas (hopma obyuenus 11 3auetnsix enunuil (3ET), 396 akanemuyeckux yaca,

- 3aouHas ¢opma oOyuenus 11 3auernpix exmuun (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. Pacnpenesnenue o6beMa JMCHMILJIMHBI 10 BUAAM Y4e0HOIl padoThl

KonnuectBo yacos
Bun yuebHoit pabosr 110 OYHOM popMe | IO 3204HOM (popme
oOyueHus oOy4deHus

KonrTakTHas pabdora (Bcero), 226 28

B TOM YMCJIe MPAKTHYeCKas MOJAr0TOBKA

Jexyuu (J1) 106 12
Ipaxmuuecxue 3anamus (113) 120 16
Jlabopamopuvie 3auamus (/13) — -
CamocrosiTesibHas pa6oTa odyuarwmmxcs (CP) 89 346
Koutpoasn 81 22
Hroro 396 396




3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

Ounas popma o0yueHust

B TOM 4HCJIC

KOHTaKTHas pa60Ta

[¥a]
Ne rembl | HaumeHnoBaHue pa3zienoB U TeM E;gg é‘
J J3 I13 CP =
X~
Paznen 1. AnanuTuyeckasi reOMETpPUS C HIIEMEHTAMU JIMHEHHOHN anreOpsl
1.1. DJIEMEHTHI JIMHCHHOU anreOpbl 11 4 - 6 1 X
1.2, DJIeMEHTHI BEKTOPHOM areOpbl 13 6 - 6 1 X
1.3. AHanuThueckas reoMeTpust 22 10 - 10 2 X
Paznen 2. OCHOBBI MAaTEMaTHYECKOr0 aHAJIN3A
2.1. OyHKIWS 4 2 - 1 1 X
2.2. ITpenen. HempepsIBHOCTH 16 8 - 6 2 X
2.3. KomnuiekcHble uncna 6 2 - 3 1 X
HMuddepennmnanpaoe ucUUCIE-
2.4. HUE (QYHKIMHU OJIHOHM IMepeMeH- 24 10 - 10 4 X
HOM
2.5. HeonpeneneHnuplit ”HTErpa 21 8 - 8 5 X
2.6. OnpeneneHHblil HHTETpaj 21 8 - 8 5 X
HuddepennmanibHoe  HUCUYHUCIIE-
2.7. HUEe (YHKIMH HECKOJIBKHX IIe- 15 6 - 6 3 X
PEMEHHBIX
o8 KpatHble 1 KpUBOJIMHENHBIE HH- 31 10 i 12 9 X
Terpasl
) UucnoBbie ¥ (QyHKIIMOHAIBHBIC 20 8 i 6 6 «
psLzIbI
Paznen 3. OObikHOBeHHBIE AN (depeHIInaIbHble ypaBHEHUS
3.1. JunddepenumanpHble ypaBHEHUS 24 8 - 8 8 X
392 Cucremsl } JudepeHIaIbHbIX 6 5 i 5 5 <
ypaBHEHHI
Pasnen 4. JluckpeTHast MareMaTHKa
4.1. MhmuosxectBa. OTHOIIEHUS. Dle-
5 1 - 2 2 X
MEHTbI KOMOMHATOPUKHU
4.2. bynesa anre6pa, anredbpa MHO- 4 i i i 4 <
KECTB
4.3. DJIeMEHTHI TeOpHuHu TpadoB 6 - - - 6 X
Paznen 5. Teopust BeposITHOCTEH C 371eMEHTAMU MaTeMaTHYECKOW CTATUCTHKHU
5.1 Crnyyaiinble COOBITUS 18 3 - 8 7 X
5.2. CrnyualiHble BETUUHHBI 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
X~
1 2 3 4 5 6 7 8
Pazgen 1. Ananurrueckas TeOMETpHS C DJIEMEHTAMH JIMTHEHHON anreOpsl
1.1. DJIeMEHTHI JIMHEHHOM anreOpbl 11 1 - - 10 X
1.2, DJIeMEHTHI BEKTOPHOM alreOpbl 17 1 - 1 15 X
1.3. AHanuTHuecKas reoMeTpust 17 - - 1 16 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 10 - - - 10 X
2.2. ITpenen. HenpepbsiBHOCTB 17 1 - 1 15 X
2.3. KommekcHbie uncna 15 - - - 15 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJIHOM IMepeMeH- 17 1 - 1 15 X
HOU
2.5. HeonpeneneHnublii ”HTErpa 27 1 - 1 25 X
2.6. OnpeJieneHHbII UHTErpaj 27 1 - 1 25 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 18 - - 2 16 X
PEMEHHBIX
) KpaTHble 1 KpuBONIHUHENWHBIE UH- 27 i i 5 o5 <
TETpaIbl
) YucnoBbsle M (PyHKIIHOHAIbHBIE 30 5 i 5 28 <
PAIBI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIe YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 32 2 - 2 28 X
30 ChuﬂeMb{lnn@@wpeHuHanLHHX 9 i i i 9 X
ypaBHEHHI
Pasznen 4. /IuckpetrHast maremaruka
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 24 1 - 1 22 X
5.2. CrnyyaliHble BETUUHHBI 24 1 - 1 22 X
53 DJIEeMEHTHI MaTeMaTUYECKON 26 i i i 26 X
CTaTHCTUKH
KonTponb 22 X - X X 22
Hroro 396 12 - 16 346 22




4. CprKTypa 1 COAECPKAaHME TUCHUIIVIMHDBI, BKIIOYAKIICE MPAKTUYCCKYIO ITOAT0TOBKY

[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 ¢ Oyaymiel npodecCHOHaIbHOM AeSITeIbHO-
CTBIO.

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

DJIeMeHTBhI JIMHEHHOi ajaredpbl

3HayeHue Kypca MaTeMaTHKU B NMPOo(ecCHOHAIBHONW MOATrOTOBKE M NMPO(eCCHOHAIBHON Aes-
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 MATEMAaTUYECKON 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 MOPSAAKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JOMONHEHNs. Briuncienne onpene-
JIMTENS pa3jioKeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bexropsl. JIuHelHble onepanyy Hal BeKTopamu. TeopeMbl 0 MpoeKkuu BeKTopa Ha ock. Koop-
nuHaThl BekTopa. JInHeilHO He3aBUcHMBbIe cucTeMbl BeKTOpoB. basuc. Pasnoxenue Bekropa no Oa-
3ucy. 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 IIPOU3BE/ICHUSI.
BekropHoe npousBeneHHE IBYX BEKTOPOB, €r0 CBOMCTBA, BbIpa)XKEHHE B KOOPAMHATHOH (opme.
VYcnoBre KOUTMHEAPHOCTHU JIBYX BEKTOpOB. [Ipocrelinine mpuiokeHns BEKTOPHOTO MPOU3BEICHUS.
CMermanHOe TpoOM3BENEHUE 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 TPSIMBIMH. Y CITOBHE MApaIeIbHOCTH 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). KpuBble BTOpPOTo MOpsiiKa: OKPYKHOCTb, JJUIUIIC, T'H-
nepbosa, mapaboia, UX TeOMEeTpUYECKHe CBOWCTBA M YpaBHEHHUS. DKCIEHTPUCHTET JJUIUIC W TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHHH
KPUBOW BTOPOTO TIOPSIIKA U TIPUBE/ICHUE €T0 K KAHOHUYECKOH popme 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 MAPALICIIBHOCTU M NEPIIEHAUKYISIPHOCTH. YTONI MEXKAY MPSMON H IUIOCKOCTBIO, YCIIOBHS
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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. ['unepoononssl. [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 KoopauHaTr. Kpussie
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 MOCIEN0BATEILHOCTH, UX POJIb B BBIUUCIUTENBHBIX Ipoueccax. [Ipenen uncnosoit
nocyenoBarenbHocTH. Cxoaaumecs U pacxoIALIUecs] YUCIIOBBIE MTOCIEI0BATEIBHOCTH. Teopema o
CYIIECTBOBAHMUHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. [lpenen ¢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 HAMMEHBILEr0 3HaUEHUH, CYIIIeCTBOBAaHHE IPOMEKYTOUHBIX 3HAUCHUI.

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 npon3BogHou. [lonarue GpyHk-
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 ¢yHkuuu. 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, nuddepeHuupyemMon 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 KpuBoil 1 ero reomerpuyeckuii cmpici. CpeaHss Kpu-
BH3HA KPUBOM M KPUBH3HA B TOUKE. Pamnyc M HEHTp KpUBU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX MHTETpaJoB. MeTOAbl MHTErPUPOBAHUS: 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.

OnpenesieHHbIH 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. [IpousBomHas oT ompenen€HHOro MHTErpajia Mo BepxHemy mpeneny. CBs3b
MEXy OIpeNeIEHHBIM HHTErPAJIOM U mepBoobOpasHoi ¢pyHkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeAeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
IPaJIOB CIIOCOOOM TOJICTAHOBKH M 10 YacTsiM. HecoOcTBeHHBIE MHTErpalbl ¢ OECKOHEYHBIMHU Tpe-
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 MONEPEYHBIX CEUCHUU U Tel
BpallleHus, JUIMH JIyI KPUBbIX, IUIOIIAJEH moBepxHocTeil BpamieHus. [lpunokeHus uHTErpana K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyYHKIMM HECKOJbKUX NepeMeHHbIX. Ob6nacte onpeaenenus. Ilpenen ¢pynkuuu. Henpepbis-
HocTh. HekoTopele noHsTHS Tomosnoruu. YacTHele npou3BoHble. MIX reomeTpruecKuil cMbIci (1J1s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Monubiit quddepeHnnan, ero cBa3b ¢ YaCTHBIMH MPOU3BOAHBIMU. [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.
HuddepenuupoBanue cinoxHoil ¢yHkiuu. KacatenbHas NMiIOCKOCTh 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 yHkuun. Teopemsl cymiectBoBaHus. [uddepeHnrpoBanue 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. BrluncieHne KpaTHBIX HHTETPajioB MOBTOPHBIM 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). Haxoxxnenue GyHKIIMHM 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.
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Pa3neua 4. luckpeTHasi MaTeMaTHKA

DneMeHTHl TeopuH MHOXecTB. Jlnarpammsl Ditniepa — Benna. DneMeHTsl KOMOMHATOPUKH. By-
neBa anredpa, pyHkuuu anredpsl goruku. [Tonmnom Xerankuna. AnreOpa MHOMXKECTB. DJI€MEHTHI
Teopuu rpadoB: onpezeneHue, Bk rpados, onepanun Hax rpagamMu. MaTpuia CMeXHOCTH.

Pasnen 5. Teopusi BeposAITHOCTEH € 3JIeMEHTAMU MAaTEeMAaTHUYeCKOH CTATUCTUKH

Cayuaiinbie coObITHS

[Ipenmer Teopun BeposSTHOCTEW. 3HAYEHUE Kypca TECOPUM BEPOSITHOCTEM M MaTEMaTHYECKOH
CTaTUCTHKH B MPO(ECCHOHATBHOI MOATOTOBKE U MPOPEeCCHOHATBHOM AeaTenbHOCTU. Ponb poccuii-
CKUX YYEHBIX B Pa3BUTHUH TeopHH BeposiTHocTed. Kiaccuduxauus cobsrtuii. [IpoctpancTBo aie-
MEHTapHBIX COOBITHI. Anredpa cobbituid. [loHsTre ciay4yaiiHoro coobITHs. OTHOCHTEIBHBIE YaCTO-
Thl. 3AKOH YCTOMYHMBOCTH OTHOCHUTENIBHBIX YacTOT. CBSA3b MEXIY BEPOSTHOCTBIO U OTHOCHTEIBHON
yactoTod. [lonarue BeposTHOCTH coObITUS. Kilaccuueckoe v reoMeTpuueckoe OnpeielieHue Bepo-
arHoctu. Kombunaropuka. HernocpencrBeHHoe BbluuciieHue BeposTHocTU. IloHsATHe 06 akcuoma-
TUYECKOM IOCTPOECHUU TEOPUM BEPOATHOCTEU. DiIeMEHTapHasi TeOpHUsl BeposiTHOCTE. MeTo/ bl BbI-
quCcIIeHUs BeposiTHOcTe. TeopeMa o moBTOpeHuu omnbIToB (cxema bepuynnu). Hauepositeiias
4acToTa IPU OBTOPEHUH OIIBITOB.

Cay4aiinble BeJIHYMHbI

CrnyyaiiHble BEIMUMHBI U 3aKOHBI X paciipesenaeHus. [JuckpeTHble 1 HelpephIBHbIE CIIy4aiiHbIe
BeIMYMHBL. Pan pacnpenenenus. @yHKuus pacnpeesieHus, INIOTHOCTh PACIPENEIEHUs, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh nonanaHus Cilyd4aliHOW BEJIMYMHBI HAa JAHHBIA MHTEpBai. Yuc-
JIOBBIE XapaKTEPUCTUKH CIy4alHbIX BEJIMYMH. MaTeMaTUUECKOE 0KUAAHNE U €TO CBSI3b CO CPEAHUM
apupMeTHIecKUM (3aKoH OoNbpIIMX yucen). Jucnepcus U cpeaHee KBaJpaTHUECKOE OTKIOHEHHE
ciny4yanHoi BennuuHbl. Pacnpenenenue Ilyaccona. bunomuansHoe pacrtpeznenenue. HopmanbHoe
pacpeneneHue, ero CBOMCTBA, YCIOBHS, IIPU KOTOPBIX OHO BO3HHUKAET. YHCIIOBBIE XapaKTEPUCTUKU
HOopMasbHOrO 3aKkoHa. dyHkus Jlamnaca. Beruncinenne BEpoSITHOCTH NONAJaHus CIIy4ailHOM BEJu-
YUHBl Ha 33JaHHBI MHTEPBAJI B Cllydae HOPMAJBHOrO pacmnpenencHus. llonsatue o nBymepHOM
HOpMaJIbHOM pacrtipesiesieHun. [ToHsaTre o paznuuHbIX GopMax 3akoHa OoJbIIuX uyucen. Teopembl
bepuymnnu n YeOwimeBa. LlenTpanbnast npenenpHas TeopeMa JIssmyHoBa.

DJieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

I'eHepanbHas COBOKYNHOCTb M BbIOOpKa. Bapuanumonnslii psia. ['mcrorpamMma, smoupudeckas
GyHKIUS pacrpeneneHus, BBIOOpOUHOE cpefHee U aucnepcus. TouedHble OLIEHKH HEU3BECTHBIX
IapaMeTPOB paclpeieeHUs [0 BHIOOPKE U UX XapaKTEPUCTHKHN: HECMEIEHHOCTh, 3(h(heKTHBHOCTS,
COCTOSITENIbHOCTh. MeTO/IbI MOJIy4€HHS TOUEUHBIX OLEHOK: METOJ] MaKCUMAJIbHOT'O MTPAaBI0N0100us,
METOJI HAUMEHBIINX KBaJpaToB, METOJ MOMEHTOB. VIHTepBasIbHbIE OLICHKU. VIHTEepBaJIbHOE OIIEHU-
BaHUE TapaMeTPOB HOPMAJIBHOTO paclpeaeeHusl.

[loHaTne o craTHCTUYECKOH TumoTe3e M oOmas cxema, OCHOBHBIE METOJbl €€ MPOBEPKH.
Ommobku 1-ro u 2-ro pona. Pemaromas npoueaypa. MomHocts kpurepus. JloBeputenbHble 00ia-
ctu. Kpurepun npoBepku runores.

Cucrema ByX ciy4yailHbIX BeJW4YUH. DyHKIMOHANbHAs, CTATUCTHUYECKAs U KOPPENILHOHHAs
3aBUCHUMOCTH MEXAY BEJIMYMHAMM. DJIEMEHTHI KOPPEISLUMOHHOIO aHanu3a. JIMHeiHsli perpeccu-
OHHBIN aHanmu3. OCHOBHbBIE CBOMCTBA perpeccuu. OIEHKU MapaMeTpOB PErPECCUOHHON MOJIENH 110
METOJly HAaUMEHBIINX KBAaJpaTOB M CBOMCTBA 3TUX OLIEHOK. Y paBHEHUs JMHENHON perpeccun. Tec-
HOTa CBsI3U U €€ olleHKa 1o koddduunenty xkoppensauuu. [lonstue o HenuuelHoit perpeccuu. Kop-
penAuMoHHOE oTHOoIIeHHe. OnpeneneHue napaMeTpoB HEJIMHEMHBIX YpaBHEHUH PErpecCUU METo-
JIOM HaUMEHBIINX KBAIPaTOB.
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4.2. Conep:xanue JeKIui

Ounas ¢popma o0y4eHus1

/o

Kpartkoe conepxanue nekuui

KomnuecTBo
JacoB

IIpaktuueckas
MOJTOTOBKA

3HaueHue Kypca MaTeMaTUKH B MPOo(deCcCHOHaIbHON MOJArOTOBKE U
npoeCCUOHATIBHON JesTeIbHOCTH. POJb POCCHHCKUX YYEHBIX B
pa3BUTUU MaTeMaTuku. Matpuiibl. OCHOBHbIE TOHATHUS, ACHUCTBUS
Haj MatpuiaMu. OnpenenuTenu 2-ro U 3-TO MOPSIKOB U UX CBOM-
ctBa. MuHopel u anreOpanueckue JomnojHeHus. Pasnokenue
ompeaenuTeNst mo ctpoke (crondimy). ObpaTtHas marpuna. Panr
MaTpPHUIIBL.

CucreMsbl ABYX U TpEX JIMHEHHBIX ypaBHEHUN. MaTpuuHas 3aluCh
CHUCTEMbI JIUHEHHBIX ypaBHeHUH U e€ pemeHue. Teopema Kpone-
kepa-Kanemnu. HccnenoBaHue COBMECTHBIX CHUCTEM JIMHEHHBIX
ypaBHeHui. ba3zucubie pemenus. Meron 'aycca. @opmynsl Kpa-
Mepa.

CucreMbl KOOpIMHAT Ha IJIOCKOCTU U B IIPOCTPAaHCTBE. BEKTOPBI.
JInnelinble onepanuu Haj Bekropamu. [Ipoekuns BekTopa Ha OCb,
cBoiictBa npoekuuu. [lonsTue nuuelHOro nmpocrtpancTsa. Koop-
JIIMHATBI BEKTOpa. JIMHEMHO He3aBUCHMBIE BEKTOPHL. [IpsMoyromns-
Hbli Oaszuc. PasnoxeHue BekTopa B MPSIMOYrojJbHOM 0Oasuce.
Hanpapnsroomuye KOCMHYCHI M JJIMHA BEKTOpa. JImHelHbIe orepa-
UM HaJ BEKTOpaMH B KOOpAMHATHOU ¢opme. JleneHue oTpeska B
3aJAaHHOM OTHOIIICHHH.

CkansipHOE IpOM3BEAEHUE BEKTOPOB. CBOMCTBA CKAISAPHOIO IPO-
U3BeNIeHUsA, (PU3MYECKUN CMBICI, BBIPAKEHUE B KOOpPJIMHATHOU
dopme. [InrHa BekTOpa M yroia MEXIYy JIBYMs BEKTOpamH. YcCio-
BHE OPTOTOHAJIBHOCTH JIBYX BEKTOPOB. lIpuMmeHeHue ckamspHOro
IIPOU3BENICHNUS B PELICHUH NPUKJIAJHBIX 3a4a4.

BexTopHoe mpoun3BeieHne BEKTOPOB, €r0 CBOWCTBA, BhIPAXKEHHUE B
KOOpJAMHATHOH (opme. YcClloBHE KOJITMHEAPHOCTH BEKTOpOB. Du-
3UYECKHUI CMBICI BEKTOPHOTO npousBeaeHus. [lonsarue o cmemian-
HOM TIPOU3BEJICHUH, BhIpaXKeHUE B KoOpAuHAaTHOU (popme. [Tpume-
HEHHUE BEKTOPHOTO U CMENIAHHOTO IPOU3BEICHUH.

YpaBHEHMs JIMHMM Ha IUIOCKOCTU. IlossipHBlE KOOpIMHATHI Ha
I0CKOCTH. POpMBI ypaBHEHHsI NPSAMOM Ha IUIOCKOCTH. YTOJI
MEXAY NPAMBIMU. Y CIIOBUSA MApaJUICIbBHOCTA U IEPIECHIUKYISAP-
HOCTH NPSIMBIX. Y paBHEHHUE MyUYKa NPSAMBIX.

KpuBble BTOporo mopsiika: OKpy>KHOCTb, 3JUIMIIC, TUNepOoIa, ma-
paboina, X TeoMeTpUYeCcCKrue CBOMCTBA U ypaBHeHUs. Pemienue 3a-
Jau.

IToBepXHOCTH M MX ypaBHEHUs. Y PaBHEHUS IIJIOCKOCTH U IPSIMOU
B IIPOCTPAHCTBE. YTOJ MEXKAY IUIOCKOCTAMHU. Y CIIOBHS Napajlleib-
HOCTH M TNEPIEHIUKYISAPHOCTH IIJIOCKOCTEN. YTOI MEXAY NPSIMBbI-
MU. B3auMHOE pacrosiokeHue MpsMBIX B IIPOCTPAHCTBE. YTOJI
MEXy IIPSIMOM U IIJIOCKOCTBIO.

10.

[ToBepxHOCTH BTOpOTO TOpsAaKa. [[MIMHAPHUYECKHE TOBEPXHOCTH.
Cdepa. Dmmuncoun. ['mnep6onounsl. [lapabomonnasl. ['eomerpu-
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Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

YECKHE CBOMCTBA ITHX IMOBEPXHOCTEH, MCCIEoBaHUE WX (HOPMBI
METOJZIOM CEUEHUH.

11.

MHOXeCTBO BellecTBeHHBIX uncesl. Oynkiusa. Ob6nacTe ee ompe-
nenenusi. CriocoOs! 3amanus. Knaccudukammsa dynxomii. [Tomsip-
Hbl€ KOOPJMHATHI Ha MJIOCKOCTU. KpuBble B MOISIPHBIX KOOPAUHA-
tax. Cnoxnas ¢yHkuus, oopatHas (yHKUUs, HEIBHAs (YHKLUS,
napaMeTpuuecku 3ajaHHas (QyHKUus. OCHOBHBIE 3JIEMEHTapHbIE
(GyHKIIMHU, UX CBOMCTBA U rpaduKH.

12.

YucnoBble nocnenoBaresibHOCTH. [Ipenen 4ucinoBoil mocienoBa-
TEeIbHOCTH. CXOAsIIMecs U pacXoIdlluecs YUCIOBbIE MOCIIEI0BA-
TenbHOCTH. [Ipu3Haku cxogqumocTu. Yucno e. Berancienue npene-
JIOB YHMCJIOBBIX MOCJIEI0BATEIbHOCTEN.

13.

[Tpenen gyHkmmm B TOYKE, HA OCCKOHEYHOCTH. | 'eomMeTpuieckas
wintoctpanus. OnHocTOpoHHUE Tpenenbl GyHKIuN. beckoHeuHo
Mayible (YHKIIMH, WX CBOHCTBA. beckoHeuHO Ooibiue (QyHKINU,
UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSIMHU.

14.

Teopemsl 0 cBsA3M (PyHKIUH, UMEIOIIEH Npeel, ¢ OECKOHEYHO Ma-
noi gynkuueil. OcHOBHBIE TeopeMbl O mpezaenax. Heompenenen-
HOCTH M METOJBI WX PACKpBITHA. BBIUMCIEHHE OJIHOCTOPOHHUX
npezienoB. TeopeMbl O TIpeAeNbHOM IEepexoje B HEPaBEHCTBAX.
3ameuarenbHbie peaensl. CpaBHEHHE OECKOHEYHO MANBIX (PYHK-
11il. DOKBUBaJICHTHbIE OECKOHEYHO MaJible (PYHKITUH.

15.

HenpeppiBHOCTh QyHKIIMI B TOUKEe M Ha MHOKecTBe. Touku pas-
pbIBa QyHKIMM U WX Kiaaccupukanuu. J[edcTBHUsS HaJl HENpepbIB-
HbIMU (QYHKIUSAMH. HenpephlBHOCTH OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. CoiicTBa (pyHKIMHM, HENPEPHIBHOW Ha OTpe3ke (orpa-
HUYEHHOCTb, CYIIECTBOBAaHNE HAaMMEHBIIET0 U HauOOJIbIIEro 3Ha-
YEHHH, CyIIECTBOBAHUE TPOMEKYTOUHBIX 3HAUEHUN).

16.

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

17.

3amaun, TPUBOMAIIME K TOHSATHIO TMPOM3BOJIHOW. OrmnpeseneHue
npou3BoaHONW PyHKIMHM B Touke. OCHOBHbIE MpaBuia JuddepeH-
nupoBanus ¢yHkuui. IlpousBoanas cinoxnoit pynkuuu. Ilpous-
BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIUH, TabInIa MPOU3BOI-
HbIX. [Ipon3BoHas HEsIBHOW U MapamMeTpudecKH 3aJaHHOW (PyHK-
097078

18.

Teopema o HenpepbIBHOCTH nuddepenimpyemort GpyHkuuu. Jud-
depennman ¢pynkuuu. ['eomerpudeckuit cmbici. CBsi3b € HpPOU3-
BoiHOM. CBolicTBa nepsoro nuddepennuana. ['eomerpuyeckuit u
MEXaHUYECKUNM CMBICI IPOU3BOJHON. YPaBHEHHUS KacaTeIbHON U
HOPMAJIX K INIOCKOW KPUBOM.

19.

[TpousBonHble 1 AuddepeHnransl BEICINX TOpsiIkoB. HemnBapu-
aHTHOCTh (opMbl HddepeHanoB BbICIIUX MOPsIKOB. MexaHu-
YECKUIl CMBICII IPOM3BOAHONM BTOpPOro mnopsika. Bropas mpous-
BOJIHAs MapaMeTPUUYECKH 3aJaHHON (PYHKLUHU U HESIBHON (YHKLIUU.
OcHoOBHBIE TeOpeMbl TU(HEPEHIINATBHOTO UCUUCICHHS EHCTBH-
TEJIbHOM MePEMEHHOMN U UX NMpUMEeHeHue: Teopembl Depma, Pos,
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Kpatkoe congepxanue nekuui
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4acoB

IIpaxTuyeckas
MOJArOTOBKA

Jlarpanxa, Komu. [IpaBuio Jlonurans.

20.

[Tpumenenne nupdepeHuanTbHOT0 UCYUCICHHS IS UCCIe0Ba-
HUSI QYHKIUH U TOCTPOCHUS UX I'pauKOB. Y CIOBUS MOHOTOHHO-
CcTH QYHKIHUU. DKCTPEMYMBbI (PYHKIUHU, HEOOXOAUMOE B AOCTATOU-
HOE YCIJIOBHS CYIIECTBOBaHMS dKcTpeMyMa. OThICKaHHE HaUMEHb-
HIero U HamOousblIero 3HauYeHWH (QYHKIUH, TUpPepeHIpyeMoit
Ha OTpE3Ke.

21.

HccnenoBanue Boimykioctd (yHkmmu. Touku meperuba. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHUS TOYKH Iepernda. ACHUMITOTHI
rpaduka ¢pynxnuu. OOmas cxema uccieaoBanust GyHKIUH U TMO-
cTpoenus ee rpaduka. [Ipumeps.

22.

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

23.

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

24.

PaznoxxeHue panroHanbHBIX ApoOeit Ha mpocreimue. MHaTerpupo-
BaHUE PallMOHAIBHBIX (QYHKIUH.

25.

WuTerpupoBanie UppalMoOHANBHBIX (DYHKIHA (CTETIEHHBIC U TPH-
TOHOMETPUYECKHE MOJICTAHOBKHU ), TPUTOHOMETPUYECKUX (QYHKLIUH.
VYHuBepcaibHas TPUrOHOMETpUYECKas MOJCTaHOBKA. BripakeHus,
HEUHTETPUPYEMBIE B KBapaTypax.

26.

3amauy, MPUBOJALIME K IOHSATHIO OIPEAEICHHOrO0 WHTErpaa.
OmnpenenenHblil UHTErpain. Teopema CyIIeCTBOBaHUS OIPEIEIICH-
HOoro uHTerpaynia. CBOMCTBa oOIpeAesieHHOro uHTerpana. [lpous-
BOJ/IHAsl MHTETpaa 110 BEpXHEMY IIEpEMEHHOMY Iipeneny. Popmyna
Herotona-Jleitonuma. HTerpupoBanre mo 4yacTsM M 3aMeHa Iie-
PEMEHHOM B OIPENEICHHOM MHTerpane. OnpeneneHHbplid HHTErpal
OT HEYETHOM M YeTHOM (PYHKUHU MO CUMMETPUYHOMY IPOMEXKYT-

KY.

27.

HecoOcTBeHHbIe MHTErpasibl ¢ OECKOHEUHBIMH Ipe/ieIaMu HHTe-
T'PUPOBAHMSI U OT HEOIPAaHMYEHHBIX (QYHKIUH.

29.

[TpunoskeHne onpeneIeHHOro UHTErpaja K peIeHNn0 TeOMETpHYe-
CKUX U (U3MYECKHUX 3a7au: BbIYMCIIEHUE MJIOIAAH TUIOCKOH dury-
pBI, IIMHBI IyTH KpUBOH (TJIOMIAEH MIOCKUX (GUTYp, JUTMHBI Y-
', TIJIOIAId IOBEPXHOCTH, 00beMa Tella BpalleHHs, paboThl, 1aB-
JICHUs], CTATUCTUYECKUX MOMEHTOB, LIEHTpa TSKECTH IJIIOCKOH (u-

TypBl).

30.

OYHKINH IBYX JIEHCTBUTENBHBIX NIEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Husa. O6macte onpenenenus. JImHUM ypoBHS GYHKIIMM IBYX TEepe-
MEHHBIX. YacTHbIE IPOU3BOIHBIE MIEPBOTO MOPSAKA, X T€OMETPHU-
YECKUW CMBICIL.

31.

[Tonuerii nuddepeniman, ero cBsI3b ¢ YaCTHHIMU TIPOU3BOTHBIMHU.
WNuBapuantHOCTh (hopmbl TtostHOTO nuddepenmnmana. [Tpubauxen-
HBIC BBIYUCIICHUS C TIOMOIIbIO mepBoro nuddepenmnuana. [Tpowus-
BOJHBIE U AU(depeHnanbl BHICIIMX NOpsSAKOB. Teopema o cMe-
IIAHHBIX TPOU3BOAHBIX. KacaTenbHas MmIoCKOCTh M HOPMaJh K TO-
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BCPXHOCTH.

32.

OkcrpeMyMbl (QYHKIHMU ABYX NepeMeHHbIX. HeoOxommmoe ycio-
BHE IKCTpeMyMa. JlocTaTouHoe yciioBHue 3KcTpeMyMa. OThICKaHUE
HaMMEHBIINX U HauOOJIbIIMX 3HaYCHUH (PYHKIMH. DIEMEHTHI TE€O-
pUM TIOJISL: BBIYMCICHHE TPAJUEHTa, MPOM3BOIAHOW IO HampaBiie-
HUIO.

33.

3amaun, MPUBOASIINE K MOHATHIO TU((HEepeHIIMATBHBIX YpaBHEHUH
(AY). Iopsmok 1Y, pemenue /1Y nepBoro nopsaka. HauanpHbie
ycIoBUs, 00IIee penieHue, yactuoe pemenue. 3agaya Kommu. Teo-
peMa CyIIecTBOBaHUS M €IMHCTBEHHOCTH pelieHus 3anaun Ko,
JY l-ro mopsinka ¢ pa3aenstomuMucs IepeMEHHBIMH.

34.

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

35.

IV Broporo mopsimka. HauanpHble ycioBws, 0OIee penieHue,
yactHoe pemieHue. 3amada Komm. Juddepennumanbupie ypaBHe-
HUSI BTOPOTO TOPSIKA, JOIYCKAIOIINE MOHMKEHHE nopsiaka. Jlu-
HeltHple onHoponHble muddepenunansuaeie ypaBHeHus (JIOLAY)
BTOPOTO nopsiaka. JIMHEHO He3aBUCHUMBIE U 3aBUCHUMBIE PEIICHUSI.
Omnpenenurens Bpouckoro, ero cBoiictBa. Teopema o CTpyKType
obmero permenust JIOHAY. O6mee pemenne JIOAY ¢ moCTOSTHHBI-
MU K03 UIIEHTaMH.

36-
37.

Jlunelinple  HeoMHOPOAHBIE U] EpeHINANIbHBIE  ypaBHEHUS
(JIHAY) BTOporo mopsjka C HOCTOSHHBIMH Ko3(h(duIMeHTaMu.
Teopema o cTpykType obiiero pemeHus. MeTo1 Bapuaifu mpou3-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yacTHoro pemenus JIHAY co
CIICIMaIbHBIM BHJIOM MPaBoOil yacTu. Teopema O HAJIOKEHHH pe-
mennii. Cucremsl quddepeHInanbHbIX YpaBHEHUI.

38-
39.

3aauu, NPUBOJALINE K MOHSTHUIO IBOMHOTO MHTEerpana. [[BoiiHOMN
UHTErpall, ero onpeneineHue. Teopema CyleCTBOBaHUS ABOMHOIO
uHTerpana. CBoiicTBa, TeopeMa O cpelHEM 3HaueHuH. Brramcie-
HUE JIBOWHOro uHTerpana. Ilepexon kK mONIApHBIM KOOpAWHATaM.
IIpunoxeHns 1BOMHOTO MHTErpaa.

40.

IlonsTHE TPOMHOrO MHTErpana. BeluucieHue TPOWHBIX HMHTErpa-
JIOB B IWJIUHAPUYECKHX, ceprueckux KoopauHarax. [Ipumoxe-
HUSI TPOMHOTO MHTErpasa.

41-
42,

3amaya 0 BBIYMCIEHUU pabOThl MepeMeHHOoW cuiibl. OnpeseneHue
KPUBOJIMHENHOTO MHTErpaja no koopauHaraMm. CBOWMCTBA, BbIUKC-
nenne. @opmyna ['puHa. YcCiioBUST HE3aBUCMMOCTH KPWUBOJHUHEM-
HOT'O MHTeTrpaja o MyTH uHTerpupoBanus. Haxoxnenue GpyHkmu
JBYX MEPEMEHHBIX 10 ee MoaHoMy Auddepenunany. [Ipunoxenns
KPUBOJIMHEHHOTO MHTErpajia BTOPOro poAa.

43.

UYwucnoBbie psijibl, CymMMa psijia, CXOJAUMOCTh M pacxoauMocTh. He-
o0xomuMmbIe ycioBus cxoaumoctu. P Qupuxite. ['apmonnueckuit
pan. Psan reomerpuueckoit mporpeccuu. CBOMCTBa CXOIAIIUXCS
psnoB. Psapl ¢ monoxuTtenbHbIMU WwieHaMmu. [Ipu3Haku cpaBHEHUS
psanoB. [Ipusnak Jlanam6epa. UnTerpanbupiii mpuszHak Kormm.
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44,

3nakouepenyromnmecs psanbl. [Ipusznak JleliOnumna. AOGcoiroTHas,
ycioBHasE cxoauMmocTb. CreneHHble paasl. Teopema Aobens. MH-
TepBaJ U painyc CXOJUMOCTH CTEIIEHHOro psifa. CBONHCTBA CyMMBbI
CTETIEHHOTO psifia: HePEPhIBHOCTD, MowieHHoe auddepenunpona-
HUE U UHTErPUPOBAHMUE.

45.

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

46.

Psper Oypee.

47.

IIpenmer Teopumn BeposTHOCTENU. POJIb POCCUMCKUX YUYEHBIX B pas-
BUTHH TeopHuH BeposiTHocTed. Kimaccudukamms codsrtuii. Knaceu-
YeCKOe W CTAaTHCTUYECKOE OMpPENeTCHHs] BEPOSTHOCTU COOBITHS.
3aKOH YCTOMYMBOCTH OTHOCHUTENBHBIX 4acToT. ['eomerpuueckue
BEPOATHOCTH. DIIEMEHTHl KOMOMHATOPUKH.

48.

TeopeMsl C10KeHNsT BEPOSTHOCTEN U CIIEICTBHS U3 HUX. Y CIIOBHAs
BEPOATHOCTb. TeopemMbl yMHOXEHMsI BeposTHOCTe. Popmyna
noysiHoM BepositTHocTH. Cxema bepnymm. ®opmynsl Jlamiaca u
IlyaccoHa.

49.

JluckpetHble ciayd4ailHble BEJIMYMHBL. 3aKOH paclpeesieHus,
bynkuus pacrpenenenus. YuciioBble XapaKTepUCTHKH. BuHOMU-
aJbHBIN 3ak0H. 3akoH [lyaccona.

50.

HenpepsiBHbIE cityyaiiHble BelW4YUHBIL. DyHKIMS IIIOTHOCTH pac-
IIPEEIICHUs] BEPOSTHOCTEN. UNCIIOBBIE XapaKTEPUCTHUKHU.

ol.

PaBHOMEpHOE, MOKa3aTEIbBHOE W HOPMAaJbHOE pacClpeiesICHUs.
[TonsiTre o pa3nuuHbBIX Gopmax 3akoHa OosblIMX YKcen. Teopema
bepuyniu Yebsiiesa. LleHTpanbHas peiesibHas Teopema.

52.

['eHepasibHass COBOKYMHOCTb, BBIOOpKA, BapHallMOHHBIA psan. ['u-
cTorpamma, smnupudeckas GpyHkius pacnpeaeneHus. CTaTUCTH-
YecKue OLEHKU napaMeTpoB. TpeboBaHUs K OILlEHKaM. DMIHpUYe-
CKHE€ OLEHKH MAaTeMaTU4eCKOro OXKUAAaHWs U aucnepcuu. MuTep-
BaJIbHOE OlleHMBaHUE. JoBepUTEIbHbIE UHTEPBAIIBI 11 MaTeMaTH-
4eCKOT0 0KMJaHMs U aucnepcuu. 3agada 00 oo0beMe BHIOOPKH.

53.

ITpoBepka cTaTUCTUYECKUX TUIOTE3: 1) O 3aKOHE paclpenencHus
CIIy4aifHOM BEJIMYMHBI; 2) O Pa3IMYUU B OLIEHKaX MapaMeTpoB; 3) o
NPUHAIEKHOCTH BBIOOPOK OJHOM T€HEpaJbHOH COBOKYITHOCTH.
Craructuueckre KpUTEpUH MPOBEPKU runores: kpurepuil [upco-
Ha, Konmoroposa, CTbroieHTA.

Hroro

106

10%

3aounas popma oOyueHnust
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Ponb poccuiickux y4eHbIX B pa3BUTHU MareMmaTuku. Onpenenure-
U 2-ro U 3-TO MOPSIIKOB M MX cBoMcTBa. Pa3noxxkeHue onpeaenu-
Tenst mo crpoke (crondiy). CUCTeMBI ABYX M TPEX JIMHCHHBIX
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ypaBHeHUH. BekTopsl. JInHeiHbIe onepanuu HajJ BeKTopamu. Pas-
JIOKEHHE BEKTOpa B MPAMOYToJbHOM Oaszuce. Hampasisromue Ko-
CUHYChl M JUIMHA BekTopa. CKajJspHOEe, BEKTOPHOE, CMEIIaHHOE
MIPOU3BEJICHUS BEKTOPOB.

[Tpenen ¢pyukiuu B Touke. OCHOBHBIE TeOpeMbl O mpeaenax. He-
ONPEJIETICHHOCTH U METOJIbl UX PACKPBITHSI.

Omnpenenenre MPOU3BOIHON (YHKIMH B TOYKe. [ eoMeTpudecKuid
Y MEXaHWYECKUU CMBICI IPOU3BOAHON. Y paBHEHHUs KacaTeIbHOU U
HopMmani. OcHoBHblE mpaBwia AudQepeHIUpoBaHUs (YHKINH.
[Tpou3BoHBIE OCHOBHBIX dNIeMeHTapHbIX QpyHKUMN. duddepenun-
an ¢ynkuuu. [Ipasuno Jlonurans. [Ipumenenne nuddepenuunans-
HOTO MCUHWCJICHHUSI AJISl UCCIeNOoBaHUs (QYHKIUN U MOCTPOCHUS MX
rpaduKOB.

[TepBooOpaznas ¢ynkuus. HeompeneneHHbI HMHTErpal U €ro
cBoiicTBa. Tabnuia nHTErpagoB. MeTo bl MHTETPUPOBAHUSI.

3ajauu, OPUBOASAIIME K IOHATHIO OMNPENEICHHOTO HWHTErpana.
Omnpenenennbiii uHTErpan. CBONCTBA ONpPENEICHHOIO HMHTErpaia.
®opmyna Herotona-Jleitbuuma. Meronsl unterpupoBanus. [Ipu-
JIO’KEHHE ONPENIECICHHOIO HHTErpalla K PEIIEHUI0 T€OMETPUYECKHUX
3a/1a4.

Hucnossle psaasl, CymMMa psaa, CXOAUMOCTh U pacxoauMocTs. He-
00XOJIMMBIE YCTIOBHSI CXOJIMMOCTH. ['apMOHHUYECKUN U TE€OMETPH-
qeCcKUil pAA. ILOCTaTO‘-IHBIG IMPU3HAKHU CXOJUMOCTH 3HAKOIIOJIOXHU-
TeNbHBIX PSIOB (MPU3HAKU CPaBHEHUS psAIOB, Mpu3Hak JlamambOe-
pa). 3nakouepenytomuecs psaasl. [Ipusnak JlenOuuma. A6comoT-
Hasl, YCJIOBHAsl CX0UMOCTh. CTeneHHbIe PSbL.

3anauu, NPUBOASILIUE K MOHATUIO T depeHIIMATbHBIX YPaBHEHUH
(AY). Hopsmox Y, pemenne JIY neporo mopsinka. HauanbHbie
ycJoBHs, o01ee perieHue, yactnoe pemenue. 1Y I-ro mopsiaka ¢
pasensomuMucs nepeMeHHbIMA. OAHOpOAHbIe U JuHeHHble Y
nepsoro nopszaka. Juddepennuanbapie ypaBHEHUSI BTOPOTo IO-
psiziKa, JOMYyCKalolie MOHWXKeHue nopsaka. JInneitHsle 0qHOPOA-
HbIE W HEOJHOpPOJAHBIC nu(ddepeHIInaIbHbIe YPaBHEHUSI BTOPOTO
HopsIJIKA.

IIpeamer Teopun BeposATHOCTER. POIb pOCCHMICKHNX yUEHBIX B pas-
BUTHM Teopuu BeposiTHocTel. Knaccuduxanus codsituit. Knaceu-
YECKOE€ U CTAaTHUCTHYECKOE OIpENeIeHHs] BEPOSTHOCTU COOBITHS.
Anrebpa coObiTuii. KomOuHaropuka. Teopembl Cl10KeHUsT BEpOAT-
HOCTEN M CIIEACTBHS U3 HUX. YCIIOBHAsl BEPOSTHOCTb. TeopeMbl
YMHOKECHHS BEPOATHOCTEU. J[MCKpPETHBIE ClydalHbIE BEIUYMHBI.
3aKkoH pacnpezneneHus, QyHKIMs pacnpeneneHus. Yuciosble Xxa-
PaKTEpUCTUKH.

Hroro

12

10%

4.3. ConepxaHue J1a00paTOPHBIX 3aHITHIA

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

Ounas ¢popma o0y4eHus1

Ne . Komuuectso | IIpaktudeckas
i HanmMeHoBaHMe NPaKTUYECKUX 3aHATHUH 4acon HOArOTOBKA
1. | DneMeHThI IMHEWHOU anreOpsl 6 +
2. | DneMeHThl BEKTOPHOU alreOphl 6 +
3. | AHanuTHYeCKas TeOMETPHS 10 +
4, | Oynkums 1 +
5. | lIpenen. HempeprIBHOCTD 6 +
6. | KommnekcHele yncna 3 +
7. | AuddepennmanpHoe ncuncieHne GyHKIUU OTHON epeMeHHON 10 +
8. | HeompeneneHnHbIl nHTErpaj 8 +
9. | OnpeneneHHbli HHTErpal 8 +
10 Huddeperunanpaoe wcyucieHne (QYHKIUN HECKOIBKHX Iepe- 6 +
MEHHBIX
11. | Inddepennunanbubie ypaBHEHUS 8 +
12. | Cucrems! nuddepeHnuanbHbIX ypaBHEHUN 2 +
13. | KparHble 1 KpUBOJIMHEHHbBIE HHTETPAJIBI 12 +
14. | YucnoBble M QYHKIMOHAIBHBIE PSJIBI 6 +
15. | MHosecTBa. D1eMEeHTbl KOMOMHATOPUKHU 2 +
16. | Cirygaiinbie COOBITHS 8 +
17. | CnydaiiHble BEJIMYHUHBI 8 +
18. | DeMeHTHI MaTeMaTHYECKON CTATUCTUKH 10 +
Hroro 120 40%
3aounas popma o0yueHnus
No . KomuuectBo | IlpakTnueckas
w HanmeHoBaHME MPaKTUYECKUX 3aHITHN qacon HOArOTOBKa
1. | DneMeHTHl BEKTOPHOW anredpbl 1 +
2. | AHamuTHUYeCcKas TeOMeTpus 1 +
3. | llpenen. HenpepsIBHOCTH 1 +
4. | uddepennmanpHoe ucyucieHne GYHKIIMUA OJTHONW EepEeMEHHOMN 1 +
5. | Heomnpenenenusiit HHTErpa 1 +
6. | OnpeneneHHbI HHTETPAT 1 +
7 HuddepennnanbHoe ucurciaeHne GyHKINN HECKOIBKHX Tepe- 5 +
MEHHBIX
8. | KpaTHble u KpuBOJIMHEHHBIE HHTETPAJIBI 2 +
9. | Yncnossle 1 QYHKITMOHAIBHBIE PSIIBI 2 +
10. | Auddepennmanbrbple ypaBHEHUS 2 +
11. | CnydaiiHble cOOBITHS 1 +
12. | CnyyaiiHple BETUYHHBI 1 +
HTtoro 16 40%
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4.5. Buapl u cofep:kaHue CaMOCTOSITEIbHON PadoThl 00y4arouxcst

4.5.1. Bunsl caMOCTOATENBHOM paboThl 00yJatonuxcs

KonuuectBo
4acoB
Bunpl camocrosiTensHON paboThl 00ydarOLIUXCs v 10 3209HOI
110 OYHOM opme
oOy4eHus bopme obyue-
HUS
[ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 32 32
BrimonHenue KOHTPOJIbHOW PabOTHI 160
CamocTosTeIbHOE H3YUYCHHE OTIACIBHBIX TEM M BOTIPOCOB 16 154
[ToaroroBka MHAMBUAYAIbHBIX IMCbMEHHBIX pa0OT (THIO- 3
BBbIX PacueToB)
IToaroToBka K MpOMEXyTOUYHOM aTTecTallu 9
Hroro 89 346
4.5.2. CogepxaHue caMOCTOSATEIbHON PabOThl O0YYArOIINXCS
KonunuectBo
No 4acoB
wn HaumeHnoBaHnue TeM 1 BOIIPOCOB 10 OYHON | O 3209HOMN
dbopme 00y- |bopme 00y-
YEeHMSI YEeHMSI
Martpunel, AeiCTBUA ¢ HUMU. BblunciaeHue onpenenurenei pas-
1 JUYHBIMH criocobamu. PemieHue cucteM TUHEHHBIX ypaBHEHUMN 1 10
" | metogoMm T"aycca, mo gopmynam Kpamepa, ¢ momouipto obpat-
HOM MaTpHIIBL.
JIuneiinble onepanuu Haja BeKTOpaMu. PasnokeHue BeKTOpa Io
Oasucy. Hampasinstonue KOCMHYChl U JUIMHA BekTopa. llpume-
2. | HEHHe CKaJIIPHOIro, BEKTOPHOI'O, CMEIIAHHOIO MPOU3BEJICHUN B 1 15
pelIeHny MpUKIaaHbIX 3a1a4. [IoHsATHE O BEKTOPHBIX AHArpam-
Max B HayKe€ U TEXHUKE.
Paznuynsie Gpopmbl ypaBHEHUS NMPSAMOI Ha TUIOCKOCTH. Perienue
3aa4 Ha METOJl KOOPAHMHAT (PAacCTOSHUE MEXKIY JBYMs TOUKa-
3 | MW, JeNeHHE OTPE3Ka B JIAHHOM OTHOMICHWH, PACCTOSHHE OT 1 10
TOYKM 10 npsiMoii). KpuBele BTOpOro nopsjka: NpUBEIEHUE K
KaHOHHUYECKOMY BHUJY, TIOCTPOCHHE HA IJIOCKOCTU. TeXHUUYECKHe
IIPUJIOKEHUS] TEOMETPUYECKUX CBONCTB KPUBBIX.
I'eomeTpuyeckne CBOMCTBA NOBEPXHOCTEH BTOPOTO MOpPSJIKA,
4 | MCCUenoBanue ux dopmbl MeTOIOM ceueHui. TexHudeckue 1 6
" | IPUJIOKEHUS TEOMETPUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HUE TeJla OIPAaHUYEHHOIO TOBEPXHOCTSIMH.
[TocTpoenue rpaduKoB dIEMEHTAPHBIX (PYHKIUN ITyTEeM MPeoo-
5. | pa3oBaHui (HapajuIEIbHBIM IEPEHOC, pacTsbKEeHue (ckarue), 1 10
OTOOpa)KCHHE).
6. | Boluncnenue npenenoB 4MCIOBBIX MOCIEIOBATEILHOCTEH, IMpe- 2 15
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

nenoB pynkiun. MccnenoBanue GyHKIMIA Ha HENPEPHIBHOCTb.

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

15

HuddepennmpoBanne CI0XHBIX (QYHKIHA, a Takke ¢GYyHKIIHHA
3aJJaHHBIX HESIBHO U mapamerpuuecku. Ilpumenenue nudpdepen-
nyajga K npuOmmkEHHBIM BbhIYMCIeHUAM. [Ipumenenue mudde-
PEHLIMAIBHOTO UCUUCIICHUS IJIi UCCIEAOBaHUS (DYHKIMHA M TO-
CTPOCHUS MX TPa(HKOB.

15

MeTo/1bl UHTEIPUPOBAHNS HEONPEAEIEHHOI0 MHTErpaa.

25

10.

Brraucnenue onpenenéHHbIx MHTErpaioB. HecoOCTBEeHHBIE MH-
Terpajbl ¢ OECKOHEUHBIMU MpeJelaMd U OT HEOTPaHUYEHHBIX
¢yukuuii. [IpuioxxeHus onpeesieHHOro UHTerpajga K pelieHuo
3ajjady Te€OMETpUM, MeXaHUuKu U ¢u3uku. [lpubnmxenHsle MeTo-
JIbl BBIYMCIIEHUS ONPEJICIICHHBIX HHTErPaJIOB.

25

11.

HuddepenumupoBanue QyHKIUU JIBYX MepeMeHHbIX. [lomHBIN
muddepernman. [Ipumenenue nomHoro muddepeHnuana K mpu-
OnMKEHHBIM BhIUMCIIeHUsIM. KacarenbHas I0CKOCTh U HOpMaJlb
K MOBEPXHOCTU. DKCTPEeMyMbI (DYHKIIMU HECKOJIBKHX IEPEMEH-
HbIX. OThICKaHNE HAUOOIBIINX U HAMMEHBIIUX 3HAYeHUH (HyHK-
I,

16

12.

BrlunciieHre ABOMHBIX M TPOMHBIX HMHTErpasioB. l'eomerpuue-
ckue, pusndeckre NpUIoKeHUs JBOMHOro U TPOMHOI0 UHTErpa-
noB. KpuBonuneiinpie naTerpansl. Haxoxaenne GpyHKkuuu aByx
MePEMEHHBIX 110 €€ nmosHoMY nuddepeHnmany.

25

13.

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

28

14.

Pemenust HopMaabHBIX crucTeM TUddepeHnanbHbIX ypaBHEHUN
METOJIOM HUCKIIFOYEHUS.

15.

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

20

16.

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

17.

MuoxectBa. OTHOIIEHHSI. DJIeMEHThl KOMOMHATOPUKH.

N

18.

Bynesa anre6pa u anre6pa MHOXKECTB.
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KoanuectBo
4acoB

HanmenoBanue TeM 1 BOIIpOCOB 110 O4HOH 110 3209HOI

¢dbopme 00y- |hopme 00y-
YCHUSI YCHUS

n/a

19. | Dnementsl Teopun rpados. 6 8

Krnaccuueckoe M CTaTUCTHUYECKOE OTMPEENICHUs BEPOSITHOCTHU
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUYECKUE BEPOSTHOCTU. TeopeMbl CIOXKEHHUS BEPOSITHOCTEH
U CIEACTBUS U3 HUX. YCIOBHas BEPOSITHOCTb. T€OpeMbl yMHO-
JKeHHs1 BeposiTHOcTel. Dopmysia MOJHOM BepoATHOCTH. Cxema
bepnymm. ®opmynsl Jlannaca u Ilyaccona.

20.

JuckpeTHble cnydallHble BEJIMYMHBI. 3aKOH paclpeieseHus,
¢yHKMs pacnpezneneHus. YuciaoBble XapaKTepUCTHKU. buno-
MUaJIbHbIN 3aKkoH. 3akoH Ilyaccona. HenmpepbiBHbIE cilydailHble
BeJIMYUHBL. OYHKIMS IUIOTHOCTU PACIpPEIEICHUs BEPOATHOCTEN.
YucioBble XapakTEepUCTUKU. PaBHOMEpHOE, IMOKa3aTelbHOE HU
HOpMalibHOE pacnupezneneHus. [lonarue o paszmuuHbIX (popmax
3akoHa OojbIux uucen. Teopema bepuymnu Yebbimena. Llen-
TpaJibHas IpeJieJIbHas TeopeMa.

21.

['enepanbHas COBOKYITHOCTh, BEIOOpKA, BapHallMOHHBIN psf. I'u-
cTorpamma, smmupudeckas (yHkus pacrpenenenusi. Craru-
CTMUYECKHE OLIEHKH napaMeTpoB. [IpoBepka cTaTUCTUYECKUX TH-
note3: 1) 0 3aKOHE pacIpeleneHns cIydyallHOW BEJMYMHBI; 2) O
pa3I4YMM B OLIEHKAX MapaMeTpoB; 3) O MPHUHAJICKHOCTU BBIOO-
POK OJHOW TeHepalbHOM COBOKYMHOCTH. CTaTUCTUYECKUE KpH-
TepUu TMpOBepkH rumortes: Kpurepuil I[Iupcona, Kommoroposa,
CrpronenrTa.

22.

Cucrema n1Byx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
pensAUMOHHAs 3aBUCUMOCTH MEXAy BennuuHaMu. JIunelnHas pe-
rpeccus. MeToJ HauMEHBIINUX KBAaJApPaTOB Ul ONPEACIICHUs I1a-
pPaMETPOB PErPECCUU M CBOMCTBA A3THUX OLIEHOK. YpPaBHEHUS JIH-
HeiHo#l perpeccuu. TecHOTa cBA3M U €€ OleHKa 1Mo ko3¢ duu-
eHTy koppessiiuu. [lonsatue o HenuHelHoM perpeccun. Koppe-
JAUUOHHOE OTHouleHHWe. OmnpeneneHue napameTpoB HEIMHEH-
HBIX YPAaBHEHUHN PETPECCUU METOJIOM HaNMEHBIINX KBaJIPATOB.

23.

Hroro 89 346

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

YyeOHo-MeTonuuecKue pa3paboTku umerorcss B Hayunoit 6ubnuoreke ®I'bOY BO OxHo-
VYpansckuii 'AY:

1. DnemeHTHI TMHEHHON U BEKTOPHOH anreOpbl: yueOHOE mocodue st CTYACHTOB OYHOU U
3a04yHOM (hopM oOyuenus [HampasiaeHuil 35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepreTuka
u anexktporexHuka, 19.03.02 ITpoaykrsl nuTanust U3 pacTuTenbHOro ceipbs, 23.03.03 Dkcmyara-
LA TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crienuanbHocTH 23.05.01 Haszemusbie
TpaHCHOPTHO-TeXHONOrn4deckue cpenctnal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Axynuu, C.B. baxxenoBa. — Uensounck: IOxno-Ypansckuii 'AY, 2022. — 83 ¢. — Pexum no-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf
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http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumoBsle pacyeTsl MO TeMe «IJIEMEHTHI JIMHEHHON M BEKTOPHOH anreOpbl» [DIeKTpoH-
HBIN pecypc|: MeTOAMYECKHEe YKa3aHus ISl CTYACHTOB OYHOM U 3a04HOM (popMm 00ydeHus [Hampas-
nenuit 35.03.06 Arpoumxenepus, 13.03.02 DnexTposanepreTuka u snekrporexuuka, 19.03.02 Ilpo-
JIYKThI TIUTAaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX
MallliH ¥ KOMILUIEKCOB, crienuanbHocTd 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPe/I-
ctBa] / cocraputenu: Axkynua O.E., baxenosa C.B.; FOxHo-Ypansckuii 'AY, UacTuTyT arpomxke-
Hepuu. — YensaOuHCK: HOxHo-Y panbckuit Ay, 2021. - 65 c. — Pexxum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumnossie pacuetsl 0 TeMe «OMpeaennTeNn, MaTPUIbl, CACTEMBI IMHEHHBIX YpaBHEHHIH,
BEKTOpHas airedpa, aHaJuTHYeCKas reoMeTpus» [DIIeKTPOHHBIN pecypc]: METO. yKa3. AJis CTy-
JICHTOB O4YHOU (opmbl 0OyueHus [Hampasienuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnexrpo-
SHEpreTuka U 3NiekTpoTexHuka, 19.03.02 IIpoaykTel mUTaHUA U3 PpACTUTEIBLHOIO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKUX MalIMH M KOMIUIEKCOB, crneunainbHoctu 23.05.01
HazemHble TpaHncnopTHo-TexHONMorudyeckue cpenctsal / coct. M.H. 3emckoBa; FOxHo-Y panbckuii
'AY, MHCTUTYT arpoMHXEHEPHH. — 3-€ U31., ucrp. u aon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. IloBepXHOCTH BTOPOTO MOpsiiKa [DIEKTPOHHBIM pecypc|: METOAUYECKHE yKa3aHMsl JUIs
CTYJCHTOB OYHOM U 3a04HOIl ¢opMm oOyuenus [HanpaBneHuit 35.03.06 Arpounxenepus, 13.03.02
DneKxTposHepreTka U MeKkTpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUST U3 PACTUTEIBHOIO CHIPBA,
23.03.03 DOkcruryaTauusi TPAHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CIELUUaTIbHOCTH
23.05.01 Hazemnble TpaHCciopTHO-TeXHOJOTHUecKue cpenctral / coct.: O.E. Akynud u ap.; FOxHo-
VYpansckuii 'AY, Unctutyt arpounxenepuu. — Yemnsbunck: HOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MaTeMaTuyeCcKuil aHainu3 [DIEKTPOHHBIN pecypc]: yueb. mocobue ais camo-
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, cneumanbrOocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
OxHO-Ypanbckuii TAY, 2017.-70 c. — Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MareMaTuyeckuil aHanu3 GyHKIIUU OJTHOM Jeii-
CTBUTEJIbHOM MEpeMEHHOI» [DIIeKTPOHHBIN pecypc]: METOJ. yKa3. JUIsl CTYyJE€HTOB OYHOM (hOpMbI
ob0yuenus [HampasneHuid: 35.03.06 Arpounskenepus, 13.03.02 DnexTposHepreTuka U MEKTPOTEX-
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-
texHonornueckue cpeactnal / coct. O.E. Axynuu ; FOxuo-Ypansckuit [AY, UHCTUTYT arponHke-
Hepuu. — 3-e u3A., ucnp. u jaon. — Yensounck: OxuHo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuet no teme «uddepeHunansnoe ucuncienue GyHKIUN OHONW AeHCTBU-
TEITFHON TIEPEMEHHON M €Tr0 MPHUIIOKEHUS» JUIsl CAMOCTOSTEIILHON PaObOThI CTY/IEHTOB [ DJIEKTPOH-
HBIH pecypc]: [A7s caMocTosTeNnbHOU paboThl CTYIeHTOB O4YHBIX (akynbreToB] / cocT.: C.B. baxe-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; OxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YensOunck: OxHO-Y panbckuit I'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

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

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

10. TumoBsie pacueTsl 1Mo TeMe «Psaby [DNeKTpOHHBIA pecypc]: METOM. yKa3. AJis CTYyJEH-
TOB OYHOH (GopMbl 00yueHus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepre-
THKa U 3eKTpoTexHuka, 19.03.02 I[IpoayKTsl nuTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 Dkcruty-
aTanusl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crienuanbHocTy 23.05.01 Hazewm-
HBIE TpaHCIOpPTHO-TexHoJoruueckue cpenacrsal / cocr.. O.E. Akymny, C.A. Ckpunka; FOxHO-
VYpanbckuii ['AY, UHCTUTYT arpouH>keHepuu. — 3-¢ u37., uchp. u jgoi. — Yemssounck: HOxHO-
VYpanbckuiit 'AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. JInddepennmansubie ypaBHSHUS B IPUKIAJIHBIX 3a7a4ax [ DJIEKTPOHHBIA pecypc]: MEeTOI.
yKa3. ISl CTyJIEHTOB 04HOM (hopmbl 00ydenus [Hanpasienuii: 35.03.06 Arpourkenepus, 13.03.02
DJIeKTpo3HEpPreTrka U 3ekTporexuuka, 19.03.02 [IpoaykThl TUTaHUS U3 PACTUTEIBLHOIO ChIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMUECKUX MAIIUH U KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTUYeckue cpeacrtsa] / cocr.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabymut; IOxno-Ypansckuii 'AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u jom. — Yenabunck: IOxuo-Ypansckuit ['AY, 2019.-81c.—Pexum poctyna:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumnooii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DIEKTPOHHBIN pecypc]: METOM. yKa3.
JUIs CTYJEHTOB OuYHON (opmbl 0OyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U 3nekTporexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENBHOTO CHIPbS,
23.03.03 DOkcrutyaTaius TPaAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpencrtsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arpouHXeHepUn. — 2-€ U3/., UCIIP. U JIOTL. —
YenstOUHCK: IOxHo0-Ypanbckuit I'AY, 2019. - 106 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumnoBsie pacueTsl o TeMe «MaTemMaTH4ecKasi CTaTUCTHKaY [ DJIEKTPOHHBIH pecypc]: Me-
TOJ. YKa3. ISl CTY/ICHTOB O4HOU (popMmbl 00yuenust [Hanpasienuid: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTuka U 3eKTpoTexHuka, 19.03.02 [IpoxykTel muTaHUs U3 paCTUTEIBHOTO
ceIpbs, 23.03.03 DkcrutyaTanus TPaHCIIOPTHO-TEXHOJOTUYECKUX MAITUH U KOMIUIEKCOB, CIIEIUaTb-
HoctH 23.05.01 HazemHble TpaHCTIOpTHO-TEXHOJIOTHUEcKue cpenctBal / coct. M. H. Apxumnosa;
IOxHO-Ypanbckuii 'AY, UHCTUTYT arpounHx)eHepuu. — 4-¢ u3f., uctp. u aoin. — Yenssounck: KOx-
Ho-Ypanbckuiit ['AY, 2018. — 72 c. — Pexwum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauueckue yKa3aHus U KOHTPOJIbHBIC 3a/IaHUs 10 MaTeMaTHKe JIJIs CTYIEHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTPOHHBIN pecypc]: [HanpasieHue noarotoBku 35.03.06 ArpounkeHe-
pus, 13.03.02 DnekrposHepretuka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuit 'AY, Uncturyr arpounkenepuu. — YensOunck: HOxno-Ypanbckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®OoH/I OLIEHOYHBIX CPEICTB /ISl POBeIeHH s
NMPOMEKYTOUYHOI aTTeCTAMU 00yYaIOIMXCH MO IUCHUIIHHE

Jnst ycTaHOBJICHHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKH 0Oydaronuxcst TpedoBanusm OI'OC
BO pazpabotan (oHA OLIEHOYHBIX CPEACTB JUIS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M MPOBEICHUS
MMPOMEKYTOUYHON aTTeCTAllMK OOYYAIOIIMXCS MO AUCHUIUIHHE. DOHI OIEHOYHBIX CPEACTB MPEI-
craBiieH B [Ipunoxenuu.

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

OcHOBHas M IOTIOTHHUTENbHAs yaeOHas uTeparypa uMeercs: B Hayunoii Oubnanoreke u snex-
TpoHHOH HH(popMarmoHHo-00pazoBaTensHOU cpeae PI'BOY BO I0xno-Ypansckuii [AY.
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OcHoBHas:

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

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

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

4. 3amopoxer .. PykoBoACTBO K pelieHuIo 3a/1a4 M0 MaTeMaTHYeCKOMY aHAJIHN3y: y4ueO-
Hoe nocobwue / I'.1. 3anopoxen. — 8-¢ uza., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 464 c. — Pe-
*uM ocryna: https://e.lanbook.com/book/210752

5. Knerenuk J[.B. CO0pHUK 33734 10 aHAJIUTHYECKON reoMeTpuu: yueOHoe mocodue AJis
By30B / [I.B. Knerenuk; [lox penaknueit H.B. Epumona. — 17-e usn., crep. — Cankr-IletepOypr:
Jlanp, 2022. — 224 c. — Pexxum nocryma: https://e.lanbook.com/book/187823

6. KoxxyxoB C.®. COopHHK 3ajad MO IUCKPETHOW MaTeMaTuke: ydeOHoe mocodue /
C.®. Koxyxos, [1.1. CoBepTkoB. — 2-¢ u3f., crep. — Cankt-IlerepOypr: Jlanb, 2022. — 324 c. — Pe-
*uM octyna: https://e.lanbook.com/book/212675.

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

JlomosiHMTEIBLHASA:

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

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

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

4. IlpakTuyeckue 3aHATUA 10 anredpe. KoMIiekcHble 4nciia, MHOTOWIEHBI: y4eOHOe 10Cco-
oue / FO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3biHuenko, I'.11. Kyp0OaroBa. — Cankr-IlerepOypr:
Jlanb, 2022. — 192 c¢. — Pexxum nocryma: https://e.lanbook.com/book/211694

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

6. CnpaBouHMK TO MaTreMaTHKe Juid OakanaBpoB: ydeOHoe mocobue / A.FO. Bposun,
H.JI. BoponnoBa, JI.A. 3onkuna, B.M. Myxuna. — Caukrt-IlerepOypr: Jlanp, 2022. — 80 c. — Pexxum
nocryma: https://e.lanbook.com/book/211676

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

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

9. lllunaver B.C. Havama Briciieit matemaTuku: yueObnoe nocooue / B.C. lllunaues. — 5-¢
u3n.,, crep. — Cankr-llerepOypr: Jlaws, 2022. — 384 <c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/211175

25


https://e.lanbook.com/book/295943
https://e.lanbook.com/book/210707
https://e.lanbook.com/book/169813
https://e.lanbook.com/book/210752
https://e.lanbook.com/book/187823
https://e.lanbook.com/book/212675
https://e.lanbook.com/book/211049
https://e.lanbook.com/book/319427
https://e.lanbook.com/book/126952
https://e.lanbook.com/book/210320
https://e.lanbook.com/book/211694
https://e.lanbook.com/book/211754
https://e.lanbook.com/book/211676
https://e.lanbook.com/book/289001
https://e.lanbook.com/book/297692
https://e.lanbook.com/book/211175

8. Pecypchbl uHGOPMAIMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTu «AHTEpHETY,
He00XO0AUMBbIe /IJISl 0CBOCHUS TUCHMUILINHBI

1. EnuHoe OKHO ocTyma K yueOHO-MeTOJMuecKuM pazpaboTkam https:/roypray.pd
2. DOBC «Jlanb» http://e.lanbook.com/
3. VYuusepcurerckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMUILIMHBI

VYuebHO-MeToIMUecKrne pa3paboTku umeroTcs B HayuHoil OmOmuoTexe u 3JIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxHo-Ypanbckuii [AY:

1. DneMeHTHI TMHEHHON U BEKTOPHOH anredpsl: yueOHOE MocoOue IjIsl CTYACHTOB OYHOW M
3a04yHOi (hopM oOyuenus [HampasieHuit 35.03.06 Arpoumxenepus, 13.03.02 DnekTposHepreTuka
u anektporexHuka, 19.03.02 IIpoaykTsl nuTaHust U3 pacTuTenbHOro ceipbs, 23.03.03 Dkcmnyara-
1Sl TPAHCHOPTHO-TEXHOJIOTMUYECKUX MalIMH U KOMILIEKCOB, cneruanbHoctu 23.05.01 Hazemnubie
TpaHCIOPTHO-TEXHONIOTHYecKkue cpenctal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH,
O.E. Akynuu, C.B. baxxenoBa. — Yensounck: Oxuo-Ypanbckuit 'AY, 2022. — 83 ¢. — Pexxum no-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumnoBsle pacyeTsl 10 TeMe «DJIEMEHTHI JIMHEHHON M BEKTOPHOM alreOpb»: MeToJuue-
CKHE YKa3aHWs JJIsl CTYJCHTOB OYHOW M 3a04HOU (opM oOyueHus [Hampasnenuii 35.03.06 Arpo-
nnxkenepus, 13.03.02 Dnexrposnepretrka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus us3
pactuTenbHOro Chipbsi, 23.03.03 Dkcmryaranus TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIuH M KOM-
meKkcoB, crnenraibHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CpeACcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; FOxuno-Ypansckuit ['AY, UucTtuTyTr arpomxenepuu. —
YenstOuHCK: IOxHO-Ypanbckuii I'AY, 2021.-65 c.— Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. TumnoBsle pacueTsl o TeMe «OIpereNnTeNn, MaTPULIbl, CUCTEMBbI IMHEWHBIX ypaBHEHHH,
BEKTOpHas anredpa, aHaJIUTHYECKas TeoMeTpus» [DIIEeKTPOHHBIN pecypc]: METOH. yKa3. AJis CTY-
JIeHTOB O4YHOM (opMmbl 0OyueHus [HampasiaeHuid: 35.03.06 Arpoumkenepus, 13.03.02 Dnexrpo-
SHEpreTHKa M AekTpoTexHuka, 19.03.02 IIpoaykThl NUTaHUS U3 PaCTUTENBHOrO ChIpbs, 23.03.03
DKcrulyaTalusi TPaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIllMH U KOMIUIEKCOB, cnenuaibHocTH 23.05.01
Hazemubie TpancnoptHo-TexHogorudeckue cpenacrral / coct. U.H. 3emckona; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXEHEepHH. — 3-€ U31., uclp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiAKa [DIEKTPOHHBIH pecypc]: METOAWYEeCKHe YKa3aHUs s
CTYJEHTOB OYHOM M 3a04HOI ¢opM oOyuenus [HanpasneHuil 35.03.06 Arpounxenepus, 13.03.02
OneKTposHepreTuka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUs U3 PAaCTUTEIBHOIO CBIPBA,
23.03.03 OkcrmmyaTtanys TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIUaIbHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TeXHOJOrHUecKkue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuii 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 MaTeMaTHuecKuil aHaIu3 [ DIEKTPOHHBIN pecypc]: yued. mocodue st camo-
CTOSITENIBHOU palbOThl CTYJIEHTOB OYHOW M 3a04HOM (GopM 0OydeHUs (HampaBiICHHUS 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. Akymuu [u ap.]; FOxno-Ypansckuii 'AY, UHctuTyT arponnxeHepun. — YensiOuHCK:
HOxHO-Y panbckuit T'AY, 2017.-70 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TumoBble pacueTsl 10 TeMe «BBeaeHne B MaTeMaTHYECKU aHAIU3 (QYHKIIMHM OJTHOM Jeii-
CTBHUTEJIBHON NEPEMEHHO» [DNEeKTPOHHBINH pecypc]: METOJ. yKa3. AJs CTYACHTOB OYHON (POpMBI
oOyuenus [Hanpasiennii: 35.03.06 Arpounxenepus, 13.03.02 DnekTpodHEepreTHKa U JIEKTPOTEX-
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Huka, 19.03.02 IIpoaykTel NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TE€XHOJIOTUYECKUX MAalllMH U KOMIUIEKCOB, crennanbHocTu 23.05.01 Hazemnsie TpancmopTHO-
TexHonoruueckue cpeactral / coct. O.E. Akynud ; FOxHo-Ypansckuii [AY, UHcTHTYT arpouHxke-
Hepuu. — 3-¢ u3., uctp. u non. — Yensaounck: KOxno-Ypansckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TumnoBoit pacuer 1o Teme «JluddepenunanbHoe ucurcieHne pyHKIIUU OJTHON ACHCTBU-
TEJBHOM MEepeMEHHON M €ro MPHUIIOKEHHSD ISl CAMOCTOSTEILHON pabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [ caMOCTOSTEIbHOM pabOThI CTYJEHTOB OYHBIX (akyabTeToB] / coct.: C.B. baxe-
HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii 'AY, UHCTUTYT arpoMHXEHEPHH. —
YensaOuHCK: IOxHo0-Ypanbckuit Ay, 2017.-70 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. Tunosble pacuetsl 1o TeMe «HTerpanbHOe HcYUcieHne PYHKIIMU OHOM JeiCTBUTENb-
HOU TIEPEeMEHHOI» Il CAaMOCTOATEIHHONW padOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Akynnu, M.H. Apxunosa; KOxuno-Ypansckuit ['AY, UHcTUTyT arpouHx eHe-
pun. — YenstOnHCK: OxHo-Y panbckuit Ay, 2016. - 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

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

10. Tunossle pacuersl 10 TeMe «Pspl» [DIIEKTPOHHBIN pecypc|: MEeToA. yKa3. JUisl CTY-
NeHToB o4HOU (opmbl 00yuenus [HampaBienuii: 35.03.06 Arpounkenepus, 13.03.02 Dnektpo-
SHEpreTHKa u AekTporexHuka, 19.03.02 [IpoxykTel nuTaHusg U3 pacTUTENBHOTO chipbs, 23.03.03
DKcrulyatalusi TPaHCIOPTHO-TEXHOJIOTMUYECKUX MAlllMH U KOMIUIEKCOB, cnenuaibHocTh 23.05.01
Hazemubie TpancnoptHo-TexHonornueckue cpeactnal / coct.: O.E. Axkynuy, C.A. Cxkpunka; FOx-
Ho-Ypanbckuilt 'AY, MHCTUTYT arpouHXeHepuH. — 3-€ u3A., ucip. u gon. — Yensounck: FOxHo-
VYpanbckuiit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. IuddepenunanbHble ypaBHEHHS B IPUKIIAJAHBIX 3a/1a4ax [DIEKTPOHHBIN pecypc]: MeToI.
yKa3. JUIsl CTYIGHTOB O4HOU (hopMbl 00yueHus [Hanpasnenuii: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTrka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl mUTaHHUA U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUUECKUX MAIIUH U KOMIUIEKCOB, CIEIUATBHOCTH
23.05.01 HazemHble TpaHCIOpPTHO-TeXHOJOrn4deckue cpencteal] / cocr.: O.E. Akynuy,
C.A. Ckpunika, 1.C. Crabymut; IOxno-Ypansckuii ['AY, UHCTUTYT arpowHXeHEpUH. — 2-€ U3]L.,
ucnp. u  jom. — Yema6unck: FOxno-Ypansckuit ['AY, 2019.-81c.—Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumnooii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DIEKTPOHHBIN PECYpC]: METO. yKa3.
JUIS CTYIEHTOB OuHOM (opmbl oOyueHus: [HampasieHuit: 35.03.06 Arpoumkenepus, 13.03.02
OneKxTposHepreTuka U MeKTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChIPHS,
23.03.03 Okcmyaranusa TPAaHCHOPTHO-TEXHOJOTMYECKHX MAIlWH U KOMIUIEKCOB, CIEIUAIbHOCTH
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYeckue cpenctBa] / coct.. O.E. Akynuy,
M.B. ®wmmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arponHXeHepUn. — 2-€ U3/., HCIIpP. U JIOTL. —
YensaObunck: IOxHO-Y panbckuit Ay, 2019. — 106 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumnoBsle pacyeTsl o TeMe «MaTemMaTudeckas CTaTUCTHKAY [ DIeKTpOHHBIN pecypc]: Me-
TOJ. YKa3. Ui CTyICHTOB O9HOU (popMmbl 00yuenust [Hanpasnenuid: 35.03.06 ArpounxeHepus,
13.03.02 SnexTposHepreTuka U 3eKTpoTexHuka, 19.03.02 [IpoxykTel muTaHUS U3 paCTUTEIBHOTO
coIpbs, 23.03.03 Dkcmryaramnusi TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUJIEKCOB, CIIEAAITb-
Hoctu 23.05.01 HazeMHBIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / coct. M. H. Apxumnosa;
IOxnO-Ypanbckuii ['AY, UHCTUTYT arponHxeHepuu. — 4-¢ u3f., ucnp. u aoin. — Yemssounack: KOx-
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Ho-Ypanbckuii [AY, 2018. — 72 ¢. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Metonuueckue yka3aHusi U KOHTPOJIbHBIE 3aaHUS 110 MaTeMaTHKe JJis CTYJIEHTOB 3a04-
HOH (popMbI 00yUeHHS [ DIEKTPOHHBIN pecypc]: [HampaBiaeHue nmoarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepreruka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuii I'AY, UaCcTHTYT arpowmxeHepun. — Yensounck: FHOxuo-Ypansckuii 'AY, 2020. —
176 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. UndopMauuoHHbIe TEXHOJIOTHH, HCIIOJb3YyeMble TPH OCYIIECTBJIEHHH 00Pa30BaTeILHOI0
npouecca no JUCHUILINHE, BKJIIOYAs NepeyeHb MPOrpaMMHOro odecneyenusi 4 uHGopmanu-
OHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuorexe ¢ TepMUHAIBHBIX CTaHIUI MPEAOCTABISAETCA JIOCTYIN K 0a3aM JlaH-
HBIX:

- Texakcnept (nHGOpManmoOHHO-cTipaBovHas cucrema 'OCToB);

- My TestX10.2.

[Tporpammuoe obecrnieyenne: MyTestXPRo 11.0, Moi#t Oduc Cranmaprtasiii, Windows 10
Home Single Language 1.0.63.71.

11. MaTepuajbHO-TeXHUYECKasi 6a3a, He0OX0 UMAas /1JIsl OCYLIEeCTBIEHHS 00pa3oBa-
TEJILHOTO0 MPoIecca Mo ANCIHUILINHE

Y4yeOHble ayAuTOpPUM ISl NPOBEdCHUS] 3aHATHH, NMPeAyCMOTPEHHBIX IMPOrpamMMoOM,
OCHallleHHbIe 000pY/I0BaHMEM U TeXHMYeCKMMH cpeacTBaMu o0y4yeHusi. [lomemenus s ca-
MOCTOSITeJIbHOM PadoThI 00y4a0IMXCS

1. YueGHas aymuTopusi IJis MPOBENCHUS 3aHITUNA JEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYNIOBBIX ¥ WHIWBHYyATbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJISI M MPOMEKYTOUYHOM aTTecTa-
muu Ne 405.

2. YdeOHast aymuTOpHs JUIS IPOBEJCHUS 3aHSATHH JICKIIMOHHOTO U CEMUHAPCKOTO THIIA, KYp-
COBOT'O MPOEKTUPOBAHUS, TPYNIOBBIX U HHAUBHUIYATbHBIX KOHCYIbTAIMN, TEKYIIETO KOHTPOJS U
MIPOMEXYTOUHOM arrectanuy; [lomerenne st caMmocTosTenbHONU paboTsl Ne 423.

3. YuebOHas ayauTopus A POBEICHUS 3aHATHI CEMUHAPCKOTO THIA, KypCOBOTO MPOEKTH-
POBaHMSI, TPYIIIOBBIX U WHAWBHYATbHBIX KOHCYIBTAIUN, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
attecranuu; [lomenienue st caMocToATeNbHOU paboThl Ne 427,

3. YueOHas ayauTopusi IS IPOBEICHUS 3aHITHI CEMUHAPCKOTO THIA, KypPCOBOTO IMPOCKTH-
POBaHMsI, TPYMIOBBIX U MHAWBHUIYATbHBIX KOHCYJIbTAIHA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
arrectaruu; [lomemnenue s caMoCcTosTeNbHOU paboThI ay. Ne 149,

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4eHM s

DKpaH MEePEeHOCHOH, MPOEKTOP, HOYTOYK.

Y4eOHO-HarISIIHBIE TOCOOUS: TOBEPXHOCTH BTOPOTO MOPSIJIKA.

IIK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monuTop 17, IIpoekTop Acer, Dxpan Matte.
[TK DUAL-G2010/2KK18,5, TIK P-4/mouutop 17, mpoektop BenQ, s3xpan ECONOMY.
Cuctemusrit 6;10k. MoHHTOD.
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IMPUJIOKEHUE

®OH/ ONEHOYHbLIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH | MIPOBEACHMS TIPOMEKYTOUYHOH aTTeCTalluN
oOyyJaronuxcs
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COAEPKAHHUE

KoMmnieTeHIiu 1 uX UHIUKATOPBI, (GOPMHUPYEMBIE B MPOIIECCE OCBOSHUS TUCIIUTLITUHBI
[Tokazarenu, KpUTEpUHU U IIKaJIa OLIEHUBAHUS WHAUKATOPOB TOCTIXKEHUS chopmupo-
BaHHOCTH KOMIIETECHIIAH

TunoBble KOHTPOJIbHBIE 331aHUA U (WJIM) UHBIE MaTEpUajbl, HEOOXOUMBIE I OLICHKU
3HAHW, YMCHHM, HABBIKOB U (WJIM) OMBITA JACSATCILHOCTH, XapaKTEPUIYIOMINX CHOPMHU-
POBAHHOCTbH KOMIIETEHIIUH B IIPOLIECCE OCBOCHUS TUCIUTLINHBI

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

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

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHSITHH

4.1.2. OtieHMBaHWE UHIUBUAYAILHOTO 33aHus (THITIOBOTO Pacyera)

4.1.3. OueHuBaHue KOHTPOIBHOUN pabOTHI

4.1.4. TectupoBanue

4.2. Tlpouenypsl ¥ OICHOYHBIC CPEACTBA IS NPOBEICHUS MPOMEKYTOYHON aTTecTa-
002078

4.2.1. 3auer

4.2.2. Dx3ameH
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1. KoMmneTeHUuM U UX HHAUKATOPBLI, popMuUpyeMble B IIpoLiecce 0CBOEHUS TUCHUTIINHBI

OIIK-1 CnocoGeH pemats TUIIOBBIE 3aJjaudl IPOGECCUOHATIBHON JESTEIbHOCTH Ha OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB MaTeéMaTHYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI

®opmupyemsie 3YH Hanvenosasne
OIICHOYHBIX CPEJICTB
=N
Kox u HaumenoBaHnue nH- . E =
JTUKATOpa JOCTHKCHUS E é = Er
KOMIIETEHIHU 3HAHHS YMCHHUS HAaBBIKU > & % §
e 2 z E
&, <
=
N-1lomk-1 OO6yuarommiics noipkeH | OOydvaroruiics JIOJDKEH OOy4varomuiics JOJKCH 1.0tBer Ha | 1. Ox3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIC TMOHSTHUS | yMETh: HCIOJIb30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
KOHBI €CTECTBCHHOHAYUYHBIX | U METOJBl MATEMATUKH JIJIS | TEMaTHYCCKUN anmapar | TOJb30BaHUS MaTeMaTude- | CKOM  3aHs-
JUCIUTIINH JJIS PEIICHUST | peIIeHUs CTaHIAPTHBIX 3a- | JUISl PeIICHUs CTAHAAPTHBIX | CKOTO ammapara Jyis peimie- | THH.
CTaHJIAPTHBIX 33J1a4 B COOT- | a4 B COOTBETCTBHUU C | 3aJad B COOTBETCTBUHM C | HUS CTAaHJIAPTHHIX 33j1a4 B | 2. HauBU-
BETCTBUU C HAMIPABJICHHO- | HANPaBIEHHOCTHIO Mpo- | HAPaBIEHHOCTHIO Mpo- | COOTBETCTBUU C HaIIpaB- nyanbHOE 3a-
CTBIO MpodecCHOHATBHON | ()eCCHOHANBHOM  JIeATeNb- | (DECCUOHATBLHON  JIeSTeNb- |  JIGHHOCTBIO Mpodeccro- naHue (Tumo-
JEATeIIbHOCTH HOCTH - HOCTH - HAIBHOM JIEITETLHOCTH - | BOW pacyer).
(b1.0.09-3.1) (b1.0.09-V.1) (b1.0.09-H.1) 3.Tectupo-
BaHUE
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OIIK-5 CriocoOeH y49acTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAIBHBIX UCCIEAOBAHNN B TPO(HEeCcCHOHAILHOM IeATEIbHOCTH

HanmenoBanme
®opmupyemsie 3YH
OIICHOYHBIX CPEJICTB
=x
<
Kox  HauMeHOBaHuE WH- < T w
) =
JIMKaTOpPa JOCTHKEHHS 5 8 ==
a.
KOMIIETEHIHU 3HAHUA YMCHHUS HaBBIKH > & ;‘ 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 [Tl y4aCTHS B YYACTHH B DKCTICPUMECH- MoJelell HEOOXOMUMBIX | THH.
CPEJICTB aBTOMATH3AINH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHs B OKCIICPH- 2. uanusu-

CJIEZIOBAHUSX AJIEKTPOO0O-
PYZAOBaHUSA U CPEJICTB aB-

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 -

MEHTAJIbHBIX UCCIIE0BA-
HUSX JICKTPooOOpyIoBa-

AyaJbHOE 3a-
naHue (TUIO-

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

N -1omk-1 Ucionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIMIUIAH ISl PEIICHHS CTaHIaPTHBIX 3a7a4 B COOTBETCTBUU C HAINPABJICHHOCTHIO
npodeccroHaNbHO 1eATeNbHOCTH

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 ITOHSATHS 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-
JIeTBHBIMH TIPOOETaMH 3HAET
OCHOBHBIE MTOHATHUS U METOJIbI

MAaTECMATUKHU JJI PCUHICHUA

Ob6yuaromuiics ¢ Tpedyemoit
CTETIEHbIO MOJHOTHI U TOYHO-
CTH 3HAC€T OCHOBHBIC ITIOHATHS
Y METOJIbl MaTEeMaTUKHU JJIS
pEIICHUA CTAHAAPTHBIX 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 JIEATEIBHOCTH BETCTBUU C HAIPABJICHHOCTBIO | HOCTBIO MPO(EeCCHOHATBHON
po(hecCHOHATTLHOM e TEIb- JEATEIIbHOCTH
HOCTH
b1.0.09-V.1 OOyuarommiicst He ymeeT uc- | OOygarommiicst cmabo ymeer OOy4aromuiicss ymeer uc- OOyyJarommiicst ymeer uc-
[10JIb30BaTh MaTEMATHYECKUH | HCITOIL30BaTh MaTeMaTH4e- | I10Jb30BAaTh MATEMATUYECKUH | I10JH30BaTh MAaTEMATHYECKUM
ammapar JiUIsl peIIeHUs CTaH- | CKHM anmapar Juis pelIeHUs | 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 HAMPABICHHOCTHIO 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 cBO6OIHO

HaBbIKaMHU UCITIOJIB30BaHUA
MaTEeMaTHYECKOTO 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 3a]a4 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 mkasa olleHUBaHUs Pe3yJbTaTOB 00YUYEHMs 10 JUCHUIIIIMHE

Henocrarounslii ypoBeHb

JlocTaTo4yHbIi YPOBEHB

Cpennuii ypoBeHb

Beicoknuii ypoBeHb

b1.0.09-3.2

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

TaJIbHBIX HCCIICIOBAHUX

AIIEKTPOOOOPYIOBAHUS 1

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

OOyuaromuiics ¢ He3HAYH-

TEJIbHBIMU OITHOKAMHU M OT-
JICNIbHBIMU TIPOOETaMu 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 1 IIKajJla OHCHHUBAaHUSA PE3YJIbTAaTOB O6y‘ICHI/IH IO JUCHHMIIIIMHE

HenocraTouHslil ypoBeHb

JlocTaTouyHbIi ypOBEHB

Cpennuii ypoBeHb

BrIcoknii ypoBeHb

CpCACTB aBTOMATU3allun

CpCACTB aBTOMAaTU3allun

TaJbHBIX UCCIEIOBAHUSAX
AIIEKTPOOOOPYIOBAHUS U
CpEeJICTB aBTOMATH3aLUU

SIX DJIEKTPOOOOPYAOBAHUS U
CPEIICTB aBTOMATU3AI[UH

b1.0.09-V .2

OOyuarommuiicss He yMmeeT
MPUMEHSTh MaTEMaTUICCKHMA
amrmapar mpH y4acTUHU B 9KC-
MIEPUMEHTAIBHBIX HCCIIE0-
BaHUX IIEKTPOOOOPYA0Ba-
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

OO0yuaromuiicst He BIaIeeT
HaBBIKAMU TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJIEIICH He-
00XOMMBIX JIJISl Y4acTHs B
OKCIICPUMCHTAJIBHBIX UCCIIC-
JIOBAHMSIX DIIEKTPOOOOPYI0-
BaHUSA U CPCACTB aBTOMATU-
3a1uu

OOyuatonmiics ciabo Bia-
JIeeT HaBBbIKaMU ITIOCTPOCHUS
MaTeMaTUYECKUX MOJENEN
HEOOXOUMBIX JIISl YUaCTHsI
B OKCIICPUMEHTAJIBHBIX HC-
CJIETOBAHMSIX IIEKTPOOOO-
PYJOBaHUS ¥ CPEJCTB aBTO-
MaTH3aIH1

OO6yuaromuiicsi ¢ HeOOIbIIIH-

MH 3aTPYJHCHUSMU BIIaJICET
HaBbIKaMHU IMOCTPOCHUA MAaTC-

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

CPEJICTB aBTOMATH3AIINH

OOGyuatromuiicsi cBOOOTHO
BJIaJICCT HABBIKAMHU TIOCTPOE-
HHUS MaTEMAaTHUUYCCKUX MOJC-
JIei HEOOXOIMMBIX JUTsl y4a-
CTHA B SKCIICPUMCHTAJIbHBIX
UCCIIEJIOBAHUSIX DJIEKTPO0OO-

PYZOBaHUS U CPELCTB aBTOMA-
THU3AIHIH
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3. TunoBble KOHTPOJIbLHBbIE 3a1aHUs M (WIH) MHbIE MATEPHUAJIbI, HE00XO0UMBbIE 1JI OLEHKHU
3HAHMIi, YMEHHUI1, HABLIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaKTePU3y0IMX c(hopMUPoO-
BAHHOCTh KOMIIETEHIIHIi B Mpolecce 0CBOECHHSI JUCIUTIMHBI

TunoBble KOHTPOJIBHBIEC 33/1aHUS U MaTE€pUaiIbl, HEOOXOJUMBbIE JUUIsl OUCHKH 3HAaHUH, yMEHHH
Y HaBBIKOB, COJIEPXKATCS B y4eOHO-METOAMUECKUX Pa3pabOTKaX, IPUBEACHHBIX HUXKE.

1. DneMeHTHI TMHEWHON M BEKTOPHOW ayireOphl: yueOHOe 1MocoOue Il CTyICHTOB OYHOU U
3a0uHOi (hopMm oOyuenus [Hampasnenuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka
u anekTporexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PaCTUTENBHOTO Chipbs, 23.03.03 Dkcrmyara-
1Sl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAalIMH M KOMILIEKCOB, cnenuanbHocTu 23.05.01 Hazemubie
TpaHCIOPTHO-TeXHOJornYeckue cpencrpal / FOxuo-Ypansckuit 'AY, MHCTUTYT ATpOUHXEHEPHH;
O.E. Axynuu, C.B. baxxenosa. — Yensounck: Oxno-Ypansckuit I'AY, 2022, — 83 ¢. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TunoBble pacyeTsl MO TeMe «DJIEMEHThI JTUHEHHOW W BEKTOPHOU anreOpbhI»: METOIANYC-
CKHE YKa3aHUs JAJIsl CTYyJEHTOB OYHOM W 3a0uHOM dopm oOyuenus [Hampaienuit 35.03.06 Arpo-
unxenepusi, 13.03.02 DnekrposHepreruka u anekrporexHuka, 19.03.02 [IpoaykTsl nutanus us
pacTuTenbHOro cbipbs, 23.03.03 Dkcmyaranus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAallUH M KOM-
IeKcoB, crenuaabHocTh 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJOTUYECKHE CpeAcTBa] / cocTa-
purenu: Axymuu O.E., baxenoBa C.B.; IOxno-Ypansckuit I'AY, UucTuTyT arpowxenepuu. —
YensOunck: HOxHo-Ypanbckuii I'AY, 2021.-65 c.— Pexum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumossie pacuetsl 0 TeMe «OnpeaenuTenu, MaTPHUIIbl, CHCTEMBI JTMHEHHBIX YpaBHEHUH,
BEKTOpHas anredpa, aHaJUTUYECKas TeOMeTpHs» [DIEKTPOHHBIM pecypc]: MeToA. ykas. JUIsl CTY-
JICHTOB O4YHOM (opmbl oOyueHus [Hampasinenuid: 35.03.06 Arpoumxkenepus, 13.03.02 Dnextpo-
JHEpPreTHKa M MeKTpoTexHuka, 19.03.02 [IpoaykTel nuTaHus U3 pacTUTENBHOTO chbipbs, 23.03.03
DKcIuTyaTalus TPaHCIIOPTHO-TEXHOJIOTUYECKUX MalIMH M KOMILUIEKCOB, crnennanbHoctu 23.05.01
Haszemnble TpancnopTHo-TexHosornueckue cpenactnal / coct. M.H. 3emckoBa; FOxxHo-Ypanbckuii
'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U3]., Uctp. u gon. — Yensounck: FOxuo-Ypansckuiit [AY,
2019. — 27 c. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiiKa [DIEKTPOHHBIA pecypc]: METOAUMYECKHE yKa3zaHus s
CTY/IEHTOB OYHOM M 3a0uHOM popm oOyuenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
DneKTposHepreTrKa U AeKkTporexHuka, 19.03.02 [IpoaykTsl NUTaHUS W3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcrutyatanusi TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYecKue cpeacTnal / coct.: O.E. Akynuu u ap.; FOxHo-
VYpansckuit 'AY, UactutyT arpounxkenepun. — Yensounck: HOxHo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum nmoctyna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBezneHue B MaTeMaTH4eCKUi aHanu3 [DIEKTpOHHBIN pecypc]: yueb. mocodue Juist camo-
CTOATEIbHOW pabOThl CTYIEHTOB OYHOM M 3a04HOM (opM oOyueHHs (HampaBiICHHS MOJITOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHoCcTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UncTutyT arpounkenepun. — YensaOuHck:
HOxHOo-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTuyecKuil aHanu3 QyHKIIUU OJTHOM Jeii-
CTBUTENIbHON MEepeMEeHHOI» [DIEeKTPOHHBIN pecypc]: METOI. yKa3. JJsl CTYIEHTOB OYHOH (hOpMbI
oOyuenus [Hampasnenuid: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka 1 IEKTPOTEX-
HuKa, 19.03.02 ITpoaykTel TUTaHUSA U3 PACTUTENBHOTO ChIpbs, 23.03.03 DKcruryaTanus TpaHCIOPT-
HO-TEXHOJIOTMYECKUX MAIllMH ¥ KOMIUIEKCOB, crnennansHoct 23.05.01 Hazemnsble TpaHcnopTHO-
texHnonorunueckue cpeactral / coct. O.E. Axynuu ; FOxn0-Ypansckuiit [AY, UHCTHTYT arponHke-
Hepuu. — 3-e u3., ucnp. u aomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.
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7. TumnoBoii pacuet no teme «lupdepenunansuoe ucuncienue GyHKIUH OXHONW ACHCTBU-
TEITLHON TIEPEMEHHON M €Tr0 MPUIIOKEHHUS» ISl CAMOCTOSTEIILHON PaObOThI CTY/IEHTOB [ DJIEKTPOH-
HBIA pecypc]: [UI caMOCTOSTEeNBHOM padOThI CTYACHTOB OYHBIX (hakynbTeToB] / cocT.: C.B. Baxke-
HoBa, M.C. Crabymur, M.B. ®ununnora; IOxHo-Ypansckuit ['AY, UHCTUTYT arpouH>XeHEpUHU. —
YensOunck: OxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. Tumossle pacueTsl o TeMe «MHTerpaabHOe HCUYHCICHUE (PYHKIUU OJHOU AEHCTBUTEIb-
HOM MEPEeMEHHOW» ISl CaMOCTOSTEILHON paObOTHI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axynnu, M.H. Apxunosa; KOxHo-Ypanbckuii 'AY, UncTUTYT arponHkeHe-
pun. — YensiOnHCK: IOxHo0-Ypansckuit I'Avy, 2016. —82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. Tunosble pacueTsl 1o Teme «/luddepenmanbHoe U UHTETpaIbHOE UCUUCTCHUS (DYHK-
UM JIBYX TMEPEMEHHBIX» [DIIEKTPOHHBIH pecypc]: METOA. yKa3. [IJi1 CaMOCTOSATEIIbHOM padOThI
CTYJICHTOB OYHOM W 3a04HON (hopm oOydeHus (HampaBiaeHus moarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanpHOCTh 23.05.01)] / coct.: O.E. Akynuu [u np.]; FOxHo-
VYpansckuii ['AY, Uncturyr arpounkenepun. — YensOunck: HOxno-Ypanbckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumnoBsie pacueTsl 10 TemMe «Psaply [DNeKTpOHHBIA pecypc]: METO. yKa3. AJs CTyIeH-
TOB O4HOH Gopmbl 00yueHus [HanpasneHuit: 35.03.06 Arpounxenepus, 13.03.02 DnekTposnHepre-
THUKA U 35eKTpoTexHuka, 19.03.02 [IpoaykThl mUTaHUS U3 PACTUTENBHOrO ChIpbs, 23.03.03 Dkcrny-
aTalMsl TPAHCIIOPTHO-TEXHOJOTMYECKMX MAalllMH U KOMIUIEKCOB, crneuuaibHoctu 23.05.01 Hazewm-
HbI€ TpPaHCIOpPTHO-TexHOJoruueckue cpencrsa] / coct.:. O.E. Axkynuu, C.A. Ckpunka; HOxHo-
VYpaneckuit 'AY, WHCTUTYT arpouHxeHepuu. —3-¢ u3Md., ucnp. u jaom. — Yensobunck: HOxHO-
VYpansckuiit 'AY, 2019. — 69 ¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Iuddepenunansapie ypaBHEHHS B TPUKIIAIHBIX 33/1a49ax [ DIEKTPOHHBIN pecypc]: METOI.
yKa3. AJs CTYJEHTOB ouyHOU (opmbl o0ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus, 13.03.02
DneKTposHepreThKa U AeKkTpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUS W3 PACTUTEIBHOIO CHIPHSA,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHuble TpaHCHOpPTHO-TeXHOJNOTHUeckue cpeactBa]l / coct.. O.E. Akynuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuit 'AY, UHCTUTYT arpouH>XKeHepuH. — 2-€ u3/l.,
ucnp. u  jom. — Yemsaouack:  FOxuo-Ypamsckuit ['AY, 2019.—-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumooii pacuet 1o TeMe «Teopust BEpOSITHOCTEH» [ DICKTPOHHBIN pecypc]: METO/I. yKas3.
U CTYJIEHTOB O4HOH (opMmbl oOyuyenus [Hampasnenuii: 35.03.06 Arpounkenepus, 13.03.02
DneKTposHepreTrKa U AeKkTporexHuka, 19.03.02 [IpoaykTsl NUTaHUS W3 PACTUTEIBHOTO CHIPHS,
23.03.03 DOkcruryaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIMAIbHOCTH
23.05.01 HazemHuble TpaHCHOpPTHO-TeXHOJNIOTHUeckue cpeactBa]l / coct.. O.E. Akynuy,
M.B. ®unmunnosa; KOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2- U3J., UCIp. U JIOIL. —
Yena0MHCK: IOxHO0-Ypanbckuit I'AY, 2019.-106 c. — Pexxum JIOCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsie pacueTs 1o TeMe «MaTemMaTHuecKasi CTaTUCTHKaY [ DIEKTPOHHBIN pecypc]: Me-
TOA. yKa3. JUIS CTYIEHTOB O4HOM (opmbl oOydeHus [HampabneHuit: 35.03.06 ArpounkeHepus,
13.03.02 DnexTposHepreTrka u 3aeKTpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUS U3 PACTUTEIBHOTO
ceIpbsd, 23.03.03 DkcmiyaTaiusi TpaHCIIOPTHO-TEXHOJOTUYECKUX MAIlIMH U KOMILJIEKCOB, CeIHalb-
Hoctu 23.05.01 Hazemuble TpaHCHOpPTHO-TEXHOJIOrHMueckue cpezactal / coct. M. H. Apxunosa;
HOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 4-e¢ u3f., uctp. u gon. — Yensounck: KOx-
HO-Y paJTbCKHIA T'AY, 2018. =72 c. — Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meronuueckue yKa3aHus U KOHTPOJIbHbBIE 3a/laHUs TI0O MaTeMaTUKe AJIsl CTYAEHTOB 3a04-
HOW (opmbl 00ydeHus [ DNeKTpoHHBIN pecypc]: [HampasneHue noarotoBkd 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnextposHeprerrika u 3nekTporexHuka] / coct.: O.E. Axymuu [u ap.]; FOxHo-
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Vpansckuit 'AY, Wuctutyr arpommkeHepuu. — Yensounck: HOxuHo-Ypansckuit I'AY, 2020. —
176 c. — Pexxum moctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

4. MeToauveckne MaTepHAaJIbl, ONpeessolue Npoueaypbl OlleHNBAHUS 3HAHUI, yMEHHI,
HABBIKOB M (MJIH) ONBITA eATEJIbHOCTH, XaPAKTEePHU3YIOIIMX
chopMHUPOBAHHOCTH KOMIIETEHIIUI

B nannom pasznene MeTroaudeckue MaTepuaibl, ONPEACIISIONINE MPOLEAypbl OLEHUBAHUS
3HAHUW, YMEHUH, HaBBIKOB U (WJIM) OIBITA ACSITEIbHOCTH, MO AUCHUIUINHE «MareMaTukay, mpuBe-
JICHBbI IPUMEHUTENIBHO K KKJIOMY U3 UCIOJIb3YEMbIX BUJOB TEKYILIETO KOHTPOJS yCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTeCTalli 00yJaroIIuXCs.

4.1. OueHo4HbIe CpeACcTBA JIsl MPOBeAeHHs TeKYIero KOHTPOJisl ycleBaeMoCTH B
npoiecce NPaKTUYECKOM MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITUU

OTBeT Ha MPAKTUYECKOM 3aHSITUU HCIIOJNB3YETCS JUIS OIICHKH KayecTBa OCBOCHHS 00ydaro-
IIAMCSI OCHOBHO# Mpo(ecCHOHALHON 00pa30BaTe/IbHON MPOrpaMMbI MO OTACIBHBIM BOIIPOCAM H
TeMaM JUCIHUIUIMHBL. TeMbI U TUIaHbl 3aHITHHA (CM. MeToApa3paboTKH II. 3) 3apaHee COOOIIAITCS
oOy4aromumcsi. OTBET OIEHUBACTCS OLICHKOW «OTIIMYHO», «XOPOIII0Y», «YAOBICTBOPUTEIHLHOY HIIH

«CHECYHOOBJICTBOPUTCIBLHOY.

O1neHOYHBIE Cpe/ICTBA

TumnoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) UHBIC MaTepUalbl, HEOO-

Ko n HaumeHnoBanue

Ne | xogumble Ansi OIIEHKW 3HAHWM, YMEHUH, HaBBIKOB M (WJIM) OMBITa | HMHIMKATOpA KOMIIE-
NEATETFHOCTH, XapaKTEPU3YIOIINX CHOPMHUPOBAHHOCTh KOMIETEH- TEHILINH
1M B POIIECCE OCBOEHUS TUCUUTIIINHBI

1. | 1. Boruncaute 00bEM TpeyroibHOM NUPAMHU/IBI C BEpIIMHAMU B TOY- NA-1onk-1
kax A, B, C, D u HaliTu AMMHY BBICOTHI, ONYIIEHHOH U3 BepiuHbl D | Mcnonb3yeTr OCHOBHBIE
na rpans ABC, ecin A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), D(-3; 1; 2). 3aKOHBI €CTECTBEHHO-
2. HampspkeHre Ha KJIeMMax dJIEKTPUYECKOW IIeTH, PaBHOE MEPBO- | HAYYHBIX AUCLIUILIINH
Ha4YaJIbHO HYJIO, PABHOMEPHO BO3PACTAET; OJHOBPEMEHHO B IIEIb TSl peIlIeHUs CTaH-
BBOJIUTCS CONPOTHUBIIEHUE, MPOMOPLMOHATIBLHOE KBaApaTy BPEMEHHU | JapTHBIX 33Ja4 B COOT-
¢ kod(dunmentom mponopimoHabHOCTH 1 OM/mMuH. [lepBoHa- | BETCTBHUM C HampaB-
yanpHOe conpoTunieHue 1enu 4 Om. B kakoif MOMEHT BpeMeHU TOK | JIGHHOCThIO MPOQeccH-
B LI€TIH HAUOOJIBIIIHIA? OHAJILHOM JEATEIIbHO-

CTH
2. | 1. B )KHBOTHOBOTYECKOM KOMILIEKCE IS KPYITHOT'O POraToro CKOTa N-1omnk-s

IpU pa3add KOPMOB paboOTalOT /Ba TpaHcnopTepa. [Ipeanonoxum,
YTO BEPOSTHOCTh 0€30TKa3HOM paboThl B TEUEHHE 3UMHUX MECSIIEB
Kaxoro u3 Hux pasHa 0,9. Tpancnoprepsl paboTaloT Ipu Mojaue
ANEKTPOIHEPrUU HEe3aBUCUMO. HaliTh BEpOSITHOCTH TOTO, YTO B Te-
YeHHe 3MMHET0 BpeMeHHu OyayT paboraTh: 1) XoTs ObI OMH TpaHC-
nopTep; 2) TOJIBKO OJUH TPAHCIIOPTED.

2. CpenHsis ypokalfHOCTh HIIEHUIBI (B IIEHTHEpax ¢ | rexrapa) B
XO034HUCTBE 00JIACTH SBJSETCS HOPMAJIBHO pacHpenesieHHON CIy-
YaifHOM BEJIMYMHON CO CPEAHMM 3HaueHueM 23 Il U Jucrnepcueit
1,21 u. KakoBa BEpOSITHOCTH TOTO, YTO Ha 3 CIy4alHBIM 00pa3om
0TOOpaHHBIX yyacTKax ypoxaiHocTb Oyner He MeHee 25 n1? Cocra-
BUTh (DYHKIIMIO IJIOTHOCTH.

VY4acTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUX DIEKTPOOOOPY-
JO0BaHUA U CPCIACTB aB-
TOMAaTHU3AIUH
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Kpurepun onenuBanusi orBeTa (Tadi.) TOBOAATCS 0 CBEACHHUS OOyJarolIMXCsl B Hadaje 3a-
HaTui. O1eHKa 00BSBIIICTCS 00YyJaIOIIEMYCsl HETIOCPEICTBEHHO MTOCIIC OTBETA.

Ixana

Kpurtepuu oneHnBanus

Ornenka 5
(oTIMYHO)

- o0yuaromuiics HOJTHO YCBOMJ yueOHBIN MaTepHa;

- IPOSIBIIICT HABBIKM aHaM3a, 0000IEHHs, KPUTHUECKOTO OCMBICIIE-
HUS U BOCTIPUATHS MH(POPMAIMH, HABBIKM MPUMEHEHHSI OCHOBHBIX Ma-
TEMaTUYECKUX METOJOB,;

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

- II0Ka3aHO YMEHHME WIIOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHHS KOH-
KPETHBIMHU ITPUMEpPaMU, IPUMEHATh UX B HOBOU CUTYyallWH;

- IPOJEMOHCTPUPOBAHO YMEHHE PELaTh NPUKIIAIHbIE 3aa4H;

- IPOIEMOHCTPHUPOBaHa CPOPMUPOBAHHOCTh M YCTOMYUBOCTH 3HAHUH,
YMEHUH U HaBBIKOB;

- MOTYT OBIThb JIOIYIIEHbI O/IHA-1BE HETOYHOCTU IIPU OCBEIIEHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Ouenka 4
(xopor10)

OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLCHKY «5 », HO IIpHU
9TOM UMECT MCCTO OJJWH U3 HECAOCTATKOB:

- B YCBOCHHUHU yqe6Horo MaTrepuajia JOIMYyLICHbI HeOOJIbIIINE Hp06eJILI,
HC UCKa3UBIINC COACPIKAaHNEC OTBCTA,

- B pCHICHUU NMPUKIIAAHBIX 3a4a4 JOMYHICHbI HC3HAYUTCIIbHBIC HETOYHO-
CTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HEIOJIHO WJIM HEIOCIIEeI0BATENIbHO PACKPBITO COJIEpKaHUE MaTepHualla,
HO [OKa3aHO o0Ilee MOHMMAaHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI
YMEHHs, JOCTAaTOYHbIE U1 AAJIBHEHIIETO YCBOCHUS MaTepraa;

- UMEJINCh 3aTPYJHEHUS WM JOMYLIEHB! OMIMOKY B ONPEEIIEHUN MOHS-
THUI, UCIOJIb30BaHUM TEPMUHOJIOTUH, B TPUMEHEHUU MaTeMaTHYECKUX
METOJIOB PEIIECHUs] MPUKIAIHBIX 3a]a4, UCIIPABICHHbIE M10CIE HECKOJIb-
KHMX HaBOJSAIIMX BOIIPOCOB;

- IPY HETIOJIHOM 3HaHUM TEOPETUYECKOr0 Marepualia BbISBIIEHA HEN0-
cTaTto4yHas c(pOPMUPOBAHHOCTh YMEHHUI M HABBIKOB, OOydaroImIMiicsi He
MOJKET MEPEHOCUTDH 3HAHUS B HOBBIE TPOOJIEMHBIE CUTYaAIUH.

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

- HC PAaCKPbITO OCHOBHOC COACPIKAHUC yqe6H0ro marepuala,

- 06Hapy>I<eHo HE3HAHUC WM HEIMOHUMAHME OOJIBIIEH WM HamOojee
BaKHOH 4acTu y‘{C6HOI‘O Marepualia;

- JOIYIIICHBI OIIMOKH B ONpCACIICHUU HOHHTHﬁ, npu HCIIOJIB30BaHUU
TCPMUHOJIOTHH, B IIPUMCHCHUHN MATCMAaTHUYCCKHUX MCTOAOB IIpHU PCHIC-
HHUHU MMPUKIAIHBIX 3a7a4, KOTOPBIC HE HCIPABJICHBI IMOCJIC HECKOJBKHUX
HaBOJAIIINX BOIIPOCOB.

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

NunuBuayanpHOe 3a7aHue (Jajiee THIOBOH pacyeT) WCIMOJB3YeTCs JIIs OICHKH KadecTBa
OCBOEHHUSI 00YYarOIIMMCS OCHOBHOW MpodeccHOoHANbHOW 00pa30BaTeIbHONW MPOTPaMMBI MO OT-
JENHHBIM TeMaM JAUCIUIUTHHBL. BapuaHT 3amanust 1uisl KaKI0TO 00YyJaromierocs onpeaeisieTcs B co-
OTBETCTBUHU C NOPSAJKOBBIM HOMEPOM B KypHaiie rpynmnbl. Conep:kaHue 3alaHuil TUIOBBIX pacue-
TOB MIPUBOJUTCS B METOAMYECKUX YkazaHusAX (1. 3 ®OC).
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O11eHOYHBIE CPEJICTBA

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

Ko n HaumeHnoBanue

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 BEMMMHY U HANPABJISIONINE KOCHHYChl MOMEHTA PABHOMICH- | 5o oupr ecrecTReHHO-
CTBYIOILIEH STHX CHJI OTHOCUTEIBHO TOYKH B, ecom F, = {3; 1 2}, HAYYHBIX TUCLUILITHH
F,={-4,-2,-5}, F,={5, 11}, A(-8,-4;-2), B(-6;-2,—4). JUISL PETIEHUS CTaH-
2. CormacHo 3akoHy HbIOTOHA, CKOPOCTb OXJNAXKICHHS Tena mpo- | ~apTHBIX 3alad B COOT-
TOPLMOHATBHA PA3HOCTH TEMIIEPATyp Tela U OKPYKAIOIICH cpeipl. | ool ciBiHi ¢ 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. )KupHocTb MosiOKa B xo03siiicTBax o6nact (%) ecTh HOPMaJbHO N-1lonk-s

pacripeiefieHHasl ciydaiiHas BeM4rHa 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 MPo0ax KUPHOCTh MOJIO-
ka Oyzaer He menee 3%.

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

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

O6paboTath pe3yibTaThl 3TOTO OMbITA 10 CIEIYIOLIEMY TUIAHY:

1. [TocTpouM CTaTUCTHUECKOE pAaCIpEEIeHUE BEIOOPKHU.

2. BpruuciauM OLlEHKM MaTeMaTH4eCKOrO OKUJaHUS U TUCIIEPCUH.
3. TloctpouM ructorpaMMy OTHOCHUTENIBHBIX YacCTOT, YCTaHOBUB
CTaTUCTUYECKUH (IMIUPHUUYECKUI) 3aKOH PACIPENEICHUS U 3alu-
meM ero GyHKIUI MIOTHOCTH. C MOMOIIBIO KPUTEPHS xz (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COMVIACHU SMIIMPHYECKOI0 3aKOHA pac-
MIpEAENICHNs CIIy4ailHOM BETUYUHBI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npezeneHus (3akoHoM ["aycca), crienarp BBIBOI.

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

5. BblunCIUTE JOBEPUTENBHBIA HMHTEPBAl M1 MATEMAaTHYECKOTO
OKHMJAHUS U JUCIEPCHH.

VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHbIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBaHUS U CPEJCTB aB-
TOMAaTHU3al1U
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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).
Bexkropnas anrebpa (3-4 3ananus).

AHanutuueckas 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 uHTErpai (4-6 3agaHuii).

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

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

Psinpl (6-10 3amanmi).

Huddepennnansubie 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 BKJICUBAETCSA B TETPaJb B IEYaTHOM BUJIE WJIM MUIIETCS OT PYKH pas-
OOPUYUBBIM TOYEPKOM;
MIPUBOJIUTCS TOJTHOE U OOOCHOBAHHOE PEIICHUE ¢ HEOOXOAMMBIMU MOSICHEHUSIMU, BEIYHCIICHU-
SIMU U PacyeTaMu;
TIOCJI€ PEIICHUS 3aMIChIBACTCS OTBET;
rpaguyecKkre MOCTPOSHUS BBITTOIHIIOTCS KapaH/1alioM;
TEKCT peIleHUs BCEeX 3a/1a4 JIOJHKEH ObITh B MMCbMEHHOM BU/IC;
JUTSI OTMETOK U 3aMEYaHHI MpernoaBaTess J0KHBI ObITh OcTaBeHbI MoJist (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IpenojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBep-

Ky TOJIBKO B TOM Clly4ae, €ClId yIOBJIETBOpsieT TpeboBaHUAM K oopmiieHuto. PaboTta Han ommbOka-
MU BBIITOJIHSETCS B 9TOU K€ TETPAIN U CHAETCS AJIsl IOBTOPHOM IMPOBEPKH.

[IpenoaBaTens MOXKET HA3HAYUTH 110 CBOEMY YCMOTPEHHIO 3aIlUTy THIIOBOTO pacyera, BbI-
MOJIHEHHOTO 00YyYaromMCs.

ConeprkaHue THIIOBOTO pacyeTa U KPUTEPUHU OLIEHKH OoTBeTa (Talll.) JOBOAATCS 10 CBEACHUS
00y4aroIIerocst COrJIacHO rpauKy BHIITOJHEHUS B Ha4ale ceMecTpa. THIIOBOI pacyeT OLleHHBACTCS
MIPEero/IaBaTeNIeM OLICHKOH «3a4TE€HO», «HE 3aYTEHO» U pe3ybTaT OOBABISECTCS HA 3aHATHH.

HIxana

Kpurtepun onenuBanuns

OI_ICHKa 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 JOIIOJTHUTECIIb-
HBIX BOITPOCOB.

OreHKa «He 3a4TEHO)

- paboTa BBITIOJIHEHA HE B MIOJTHOM 00BEME;

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETUUECKUX 3HAHHI;

- IOMYIIEHBI TPyOble OMHMOKN B MPUMEHEHUH aTOPUTMOB MaTeMaTH-
YECKHUX METOJIOB PEIICHMS 3a/1a4.
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4.1.3. OnieHuBaHUE KOHTPOJIBHON PabOTHI

KonTponbnas paboTa npenycMoTpeHna aiis 3a0uHoil popmbl o0yuenusi. KonrponpHas pabota
BBITIOJIHSCTCS JIJIs1 OLIEHKH Ka4eCTBa OCBOCHHUS 00yUaIOIIMMCSl OCHOBHOM MpodecCnoHaIbHON 00pa-
30BaTeIbHON MPOrpaMMBbI MO OTJENIBHBIM TeMaM JAUCHUIUIMHBL. B Hauane ceccun oOydaromemycs
BBIIAIOTCS 33JaHHsI KOHTPOJILHON PabOTHI, KOTOPYIO HEOOXOJMMO BBHITIONHHUTH K CIEIYIOIICH cec-
cu. BapuaHTbl MHIMBUIYaTbHBIX 33JaHUI IPEICTABICHBI B yueOHO-METOAMYECKOIl pa3zpaboTke:
MeToaudeckue yka3aHusl 1 KOHTPOJIbHBIC 3a/IaHUS 110 MAaTEeMaTHUKE JIJIsl CTYACHTOB 3209HOU (hopMBI
oOy4eHus [DneKTpoHHBIN pecypc]: [Hanpasienune moarotoBku 35.03.06 Arpounxenepus, 13.03.02
DneKTpodHEepreTrKa U MekTporexauka] / coct.. O.E. Axymuu [u np.]; FOxHo-Ypanbckuii [AY,
HNucturyTr arpomnxeHepun. — Yensounck: FOxuo-Ypansckuit 'AY, 2020. — 176 c. — Pexxum no-

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

O1eHOYHBIE CpCaACTBa

TumnoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) UHBIC MaTepUualbl, HE0O-

Ko n HaumeHnoBaHue

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

1. | 1. Jdauel xoopauHaThl BepummH TtpeyronbHuka ABC: A (3; 2), N-1omk-1
B (6; 6), C (7, 4). Haiitu: 1) anuny cropousl AB; 2) ypaBHeHus | Mcronb3yeT OCHOBHBIC
cropoH AB u BC u ux yrnoBele KodpUIHMEHTH; 3) BHYTPEHHHUN | 3aKOHBI €CTECTBEHHO-
yroia B B panmaHax ¢ TOYHOCTBIO JIO JIBYX 3HAKOB; 4) ypaBHEHME | Hay4yHBIX JUCLMILIMH
BeIcOTHI CD 1 e€ mmny; 5) ypaBHeHne Menuanbsl AE ¥ KOOpAMHATHL | JUIS pEILICHHsI CTaH-
touku K nepeceuenust 3Toil Meauansl ¢ Beicotoit CD; 6) ypaBHeHHe | 1apTHBIX 3a/1a4 B COOT-
npsiMoi, mpoxozsmen yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh uepTex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BeauCIUTh TUIOMAAs (PUTYpHI, OTPAHWYCHHYIO 33/JaHHBIMHU JIU- | OHAJIBHOH JESTETHHO-
HUSMH: y:2x2+6x—3 u y:—x2+x+5, CTH

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

IIMX d3JeMeHTa. BeposSTHOCTH OTKa3za 3TUX 3JIEMEHTOB COOTBET-
ctBeHHO paBHbl 0,05; 0,07 u 0,09. HaiiTu BEepOoATHOCTH TOTO, YTO
TEXHUUYECKOE YCTPOMCTBO HE CpabOTaeT, €CIIU JJIsl 3TOT0 AOCTATOU-
HO, 4TOOBI OTKa3aJl XOTsI Obl OJJUH 3JIE€MEHT.

2. JlnameTpsl TUCKOB U3 ONMBITHOW MApPTHUH, YUACTBYIOIIEH B TEHJIE-
pe Ha MOCTaBKU MPOIYKIMHU Al COOPOYHOI0 3aBOJIa, paclpeene-
Hbl TI0 HOPMAJIbHOMY 3aKOHY. M3BECTHO MaTeMaTH4ecKkoe OXKuia-
HUe (cTaHzapT) AuaMeTpa a =59 MM U cpelHee KBaJpaTUYecKoe
OTKJIOHEHHE 6 = 5 MM. HaiiTu BeposiTHOCT TOTO, UTO

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

0) IuaMeTp MPOU3BOJIBHO B3SITOH JeTaln OTINYAeTCsS OT CTaHJapTa
He 0oJIpIIIe YeM Ha 3 MM.

VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHbBIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBAaHUS U CPEJCTB aB-
TOMAaTHU3alNH

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

Kputepun onieHMBaHHS TpEACTaBICHBI B Ta0IuIe. Pe3ynbTaT KOHTPOIBHON PadOThI BBICTABIISCTCS
B TAJIOH peleH3uH. B ciydae BBHICTaBIEHHS OLEHKH «HE 3a4TE€HO» O0ydJaromuiicst 00si3aH B Kpat-
Jaimuii CPOK MCHPABUTH BCE OTMEUCHHBIEC MPETOAaBaTelIeM HEJOCTATKU M CIATh KOHTPOJIBHYIO
palboTy Ha IOBTOPHYIO MTPOBEPKY.
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Hlxana

Kpurepuu oneHuBanus

OHeHKa «GauTCHO»

- pa60Ta BBITIOJIHCHA ITOJIHOCTBIO,

IIpU pCIICHUHA PCIIOXKCHHBIX 3a1a4,

HUMaHUs y4eOHOro MaTepHaa).

- YMCHHUC JIOTUYHO U I'PaMOTHO INPHUMECHATh MAaTEMATUUCCKUE METO/bI

- B pCIICHNHU HET MAaTEMATUUYCCKUX OIIOO0K (BO3MO)KHa OAHa-IABC HC-
TOYHOCTH, OITMCKA, HC ABJIAIOIIAACA CICACTBUEM HC3HAHUA WJIIN HCIIO-

OI_ICHKa «HEC 3a4YTCHO»

- paboTa BBINIOJHEHA HE B ITOJIHOM 00BEME;

- JOIIYIICHBI CYIICCTBCHHBLIC OIJ_II/I6KI/I, IMOKAa3bIBAKOIHE, YTO CTYACHT
HE BJIaCCT HCO6XO,Z[I/IMI:>IMI/I TCOPCTUUCCKUMHU 3HAHUAMU
- HC YMECT MIPUMCEHATh MAaTCMAaTHYCCKUC MCTOAbI B PCIICHUHU 3aa4.

4.1.4. TectupoBaHue

TectupoBaHue HCIONB3yeTCA JUIsl OLIGHKM KadyecTBa OCBOCHMs OOy4aroIlMMCS OCHOBHOM
npoeCCHOHATBFHON 00pa30BaTeIbHON MPOrpaMMBbl IO OTACIBHBIM TEMaM HJIM pa3zieiiaM IHCIIH-
winHel. TecT mpezacraBisieT coOOM KOMIUIEKC CTaHAApPTU3MPOBAHHBIX 3aJaHUN, IMO3BOJISIOIIMI
YIIPOCTUTh MPOLEAYPY U3MEPEHUs 3HAHUM W yMeHHH oOydaroumxcs. OOydaromuMmcs BbLAAIOTCA
TECTOBBIC 3a/1aHUs C (HOPMYITHPOBKON BOIIPOCOB M MPEATIOKEHHEM BHIOPATh OJIMH MPABUWIBHBINA OT-
BET U3 HECKOJIbKMX BaAPUAHTOB OTBETOB.

O1neHOYHBIE Cpe/ICTBA

TunoBble KOHTPOJIbHBIC 3a/laHus U (WJIM) WHBIE MaTepUalIbl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | Xogumble aJisi OIICHKW 3HAHWH, YMEHWH, HaBBIKOB M (MJIM) ONBITA | HMHJIMKATOpa KOMIIe-
JESTENIbHOCTH, XapaKTepU3YIOIINX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHIIUU
U B IIPOTIECCE OCBOCHUS JUCIUILTHHBI
1 1-A 3 W-1lomk1
= Hcnons3yer OCHOBHBIE
1. Marpuna 4 2 ) BBIpOKJEHA IPU A PABHOM. .. 3aKOHBI €CTeCTBEHHO-
a)-5;0)3;8) 4;1)5. HAYYHBIX JUCITUTUTAH
1 5 JAJs peIICHUs CTaH-

2. Onpenenurens Dot —3 10| pasen 0, ecru o pase. ..
a)-2;6)0;B) 1;1) 2.
3. Jlanbl BekTOps A = (5; 4, 2) n b= (3; -1 7) , TOrJa MX BEK-
TOPHOE MPOM3BEICHIE UMEET BHUI. ..
a) 261 —41] — 7K ; 6) 15 —4] +14K ;
B) —30i +29] +17k ; r)30i —29] —17k .

4. HopmanbHblii BekTop minockoctd X+2Y+Z—15=0 wumeer

KOOPJMHATHL. ..
a) (1; 1; -15); 6) (15 2; 1); B) (2; 1; -15); 1) (1; 2; -15).
3x* +2x—4
5. 3nayeHue npegena , x? 4 5x —1 PaBHO...
a) 0; 6) w0; B) 3; 1) 2.
6. 3aKkOH  JBMKEHUS  MaTEepHAIbHOM  TOYKM  HMEET  BHJI

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

TunoBble KOHTPOJBHBIC 3a/1aHUs U (WJIM) WHBIE MAaTepUAIbI, HEOO-

Ko n nHaumenoBaunue

Ne | xomumeble U OIICHKHM 3HAHWH, YMEHHW, HaBBIKOB M (WJIM) OIBITA | WHAMKATOpPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHIMU
U1 B TPOIIECCe OCBOCHUS TUCITUTLTUHBI
X(t) = 4t> +8t +13, rue X(t) xoopmuHaTa TOUKM B MOMEHT Bpe-
menu t. Torma yckopeHue TOYKM B MOMEHT BpeMeHH mpu (=2 paB-

HO...
a) 56; 0) 61; B) 35; r) 48.
7. JlaHBI KOMIUIGKCHBIC 4YHCIA Z; = 5-3i u Z,=4- I. Torma
22, — 41, pasHo...
a) 6—5i:6) —-6—10i:8) —6—2i:1) 26—10i-
z
8.0 i fain?
. OnpeneneHubld HHTErpall jSIﬂ X x PaBeH. ..
T
4
a) —;0) 27;8)0; 1) o0
9 -8
9. ITyctp S= IdX J- f (X, Y)dy Torma obmacte D, miomans KOTo-
7 -0
PO BBIpa)kaeTcs JaHHBIM WHTETPAJIOM, IMEET BH/I. ..
a) NpSIMOYT0JIbHUK, Y KOTOPOr0 BCe CTOPOHBI PABHbI;
0) NpSMOYTOJIBHUK; B) TPEYTOJIbHUK;
I') OKPY’KHOCTB C painycom \/E .
10. lano nuddepenmuanshoe ypasuenne Y =X+Y, Yy(0)=1.
Torna mepBble TpU WiIEHA PA3JIOKEHUs] €r0 PEeUIeHHs B CTETIEHHOM
PSI UMEIOT BH ...
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 Ha PUCYHKC, ABJISCTCA. ..
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 JeTajneil HeT OpakOBaHHBIX, PaBHA ...

7 1 7 1
a)ﬂ:@ﬁm)ﬁ:ﬂ}

3. B nepBoii ypue 1 depHbiii u 9 6enbix mapoB. Bo BTopoit ypHe 4
OenbIX M 6 yepHBIX mapoB. VI3 Hayauy B3sTOM ypHBI BEIHYJIN OJMH

VY4acTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUAX DIEKTPOOOOPY-
J0BaHUA U CPECACTB aB-
TOMAaTHU3AIUH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs U (WJIM) WHBIE MAaTepUAIbI, HEOO-
XOJIUMBIE ISl OLEHKHU 3HAHWM, YMEHHI, HaBHIKOB U (MJIM) OIbITa
JESTEIIbHOCTH, XapaKTePU3YIOIINX CPOPMUPOBAHHOCTh KOMIICTEH-
LU B IPOIIECCE OCBOCHHUSI TUCIUILINHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

mrap. Torga BEpOSITHOCTH TOTO, YTO JTOT IIAP OKAXKETCS OCIbIM,
paBHa...

a) 0,25; 06) 0,13; B) 0,7; r) 0,65.
4, OyHKIMS paclpeeICHUs] BEPOITHOCTEH JUCKPETHOM CITydaitHOM
(0, x<0,

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

BEJIMYMHBI X UMEET BU]] 1. x>0, 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
peIecHIs BEPOSTHOCTEH Jlx)= ——¢ .Torma
pedl P 10-/27 A

F(x)=+

MAaTeMaTUYECKOE OKUIAHUE ATON HOPMAJIBHO pacupeAeaEéHHON
CIy4yallHO! BEJIMYMHBI PABHO ...

a) 11; 6) 10; B) 100; T) 200.
6. JluckpeTrHas ciydaiiHas BedHurHa X 3a7aHa 3aKOHOM pacIipejie-
JICHUSI BEPOSTHOCTEH. 3HAUYEHUS a U D paBHEI ...

X1 |3|5]6
p101la|b|03
a)a=0,3,b=01;6)a=0,3, b=0,2;
) a=0,6,b=06;r) a=04,b=02.
7. V3 reHepanbHON COBOKYITHOCTH M3BJI€U€HA BHIOOPKA 00BbeMa
n=50:

2734
12 [11 10 [ n,

=g

P

Torna n4 paseH...

a) 17, 6) 9; B) 50; r) 18.
8. IlpoBeneHo 5 uamepenuil (6e3 CUCTEMAaTHYECKUX OIINOOK) HEKO-
TOpOI1 ciyyaiiHoi BenmuuuHbI (B MM): 9, 10, 13, 14, 15. Torna He-
CMEIIIEHHAs OLICHKa MaTEMaTUYECKOr0 0’KUJIaHUS PaBHA. ..

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbrare u3MepeHuil HEKOTOPOH (PU3MUECKON BETUYMHBI O/1-
HUM Ipubopom (6e3 cucTeMaTHYecKuX OIMKUOO0K) MOIYUEHbI CIeay-
roue pe3ynstatel (B MM): 11, 14, 14. Torna HecmelieHHas OLlEeHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..

a)13;0)3;B8)6;1) 2.
Hyp: p=006

10. Ecinu ocHOBHAsI TUIIOTE3a UMEET BUI , TO KOH-
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O11eHOYHBIE CPEJICTBA
TumoBsle KOHTPOJIbHBIC 3aJaHusI M (MJIM) MHbIE Marepuansl, HeoO- | Kon u HaumeHoBaHMe
Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

KypUpPYIOIIEH MOXET OBITh TUTIOTE3A ...
a) Hy: p=006;06) 5. pz06;
B) Fy: p#0,7;n) Hy: p<06,

[To pe3yapTaTam TecTa 00y4aromeMycsl BRICTABIISIETCS OIEHKA «OTIUYHOY, «XOPOIIO», «YyI0-
BJIETBOPUTEIIHLHOY HIIH «HEYIOBIECTBOPUTEIILHO.

Kpurepuun onennBanust otBera (Tab.) JOBOIATCS 10 CBEACHHS 00YJaIOMIMXCS 10 Havaisa Te-
CTUpOBaHMs. Pe3ynbTaT TeCTHpOBaHUS OOBSABIAETCA 00Y4aIOMIEMYCsl HEITOCPEICTBEHHO IMOCIE €ro
CIAa4H.

Mhcara (% npamtAwLAY oTBEToD
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopo1io) 70-79
Onenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Onenka 2 (HEYIOBIETBOPUTEIHHO) Menee 50

TecToBble 3aaHNs, UCHOIB3YIOMIKUEC JJI1 OLIEHKHM KAa4eCTBA JUCUUILIMHBI C MOMOIIBI MH-
dbopmarmoHHbIx TexHosorui, npusenensl B PIT: «10. CoBpemenHble MHGOPMAIIMOHHBIE TEXHOJIO-
THH, UCTIOJIb3yeMbIe MPHU OCYIIECTBIECHUH 00pa30BaTEIHHOrO Mpollecca Mo JUCIUIUIMHE, BKIIOYas
MepevYeHb MPOTrPaMMHOTO oOecredeHuss W WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM» —

MyTestXPro 11.0.
4.2. IIpouenyps! 4 OLICHOYHBIE CPEACTBA 1JIsl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTALIUH

4.2.1. 3auer

3ader siBsieTcst POPMOI OIEHKHM KadecTBa OCBOEHHUsS OOy4arOImIMMCSI OCHOBHOM mpodeccuo-
HAJIBHOW 00pa30BaTebHONM MpOrpamMMbl MO pasjenaM AucuuIuivHbl. [lo pesynbraram 3adera o0y-
YaroIIeMYyCs BBICTABIISIETCS OLIEHKA «3a4TEHO» WJIH «HE 3aYTEHO.

3aueT NpOBOJAUTCS MO OKOHYAHUU UYTEHUS JIEKLUI M BBIIOJHEHMS NPAKTUYECKUX 3aHATHH.
3aueT NpUHUMAETCs MPernoAaBaTeIsiMu, IPOBOAUBIIMMU PAKTUYECKUE 3aHATHUS, WIM YUTAIOIIUMU
JIEKUUU 110 JaHHOW TUCLUIUIMHE. B cilydae OTCYTCTBHUS BEAYILErO MPENojaBaTeisl 3a4eT NpUHUMa-
eTcsl IperoaaBareseM, Ha3HAaYeHHbIM paclopsDKeHHeM 3aBeayrolero kageapoil. C pazpemieHus
3aBejyroniero kageapoil Ha 3a4eTe MOXKET NMPUCYTCTBOBATh MpenoaBareib Kadeapsl, MpUBIeUCH-
HBIH JJIs TOMOIIM B IIpUEMe 3a4eTa.

[TpucyrcTBUE Ha 3adeTe mpenojaBaresel ¢ Ipyrux kageap 6e3 COOTBETCTBYIOLIETO pacio-
pSUKEHMsI peKTopa, MPOpPeKTopa Mo y4eOHOW, BOCIUTATENbHON paboTe W MOJOJEKHOMN IMOJIUTHKE,
3aMEeCTHUTEINS JUPEKTOpa MHCTUTYTA IO yueOHOM paboTe He JoIycKaeTcs.

®opmbl TpoBeieHus 3aueTa (YCTHBIM oIpoc 1o ouiieraM, TUCbMEHHasi paboTa, TECTUPOBAHUE
U JIp.) OIIpeaesitoTes Kadenapoi 1 TOBOASTCS 10 CBEACHHS 00yUaloIMXCsl B HaYaje ceMecTpa.
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Jlyis mpoBeieHUs 3a4eTa BEAyIIU MpernojjaBaTellb HAKaHyHE MOJydaeT B CeKpeTaphare JIH-
peKTOopaTa 3a4eTHO-3K3aMEHAIlMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIllaeTCs B CEKpeTapuar Ioclie
OKOHYaHUSI MEPOIIPHUSTHS B IEHb MPOBECHHS 3a4eTa MIIA YTPOM CIIEAYIOIIETO JIHS.

Bo Bpems 3aueta oOyuaromyecs MOTYT IOJI30BAaThCS C pa3pellieHusl BEAYyIIEro MmpernojaBa-
TeJs CIIPaBOYHON M HOPMATHBHOM JIUTEPATypOH, APYTUMH MOCOOUSMH M TEXHUYECKUMHU CPEJCTBA-
MHU.

Bpems moAroToBKkM OTBETa B YCTHOM (pOpME MPH cllaue 3ayeTa JTOHKHO COCTABIATh HE MEHEe
20 MuHYT (110 JKEJIaHUIO O0YYAIOIIETOCS OTBET MOXKET OBITh JOCPOYHBIM). BpeMs oTBera - He Oosee
10 MunyT.

[IpenogaBaTesnto MperoCTaBIsIeTCA MPAaBO 33aBaTh O0YYAIOUIUMCS JTOTOJHUTENbHbBIE BOIPO-
CBI B paMKaX MPOTPaMMBbI TACITUTUTHHEIL.

KauecTBeHHas olleHKa «3a4TEHO», BHECEHHAs] B 3aYETHO-IK3aMEHAIMOHHYIO BEJIOMOCTb, SIB-
JSIeTCs PE3yNIbTaTOM YCHEIIHOTO YCBOSHHS YUeOHOTr0 MaTepuania.

Pe3ynbrar 3aueTa BHICTABISIETCA B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh B JICHb MPOBEJIE-
HUS 3a4€Ta B MPUCYTCTBUU caMoro oOyuaromierocs. [IpenmogaBarenn HECYT MEPCOHANBHYIO OTBET-
CTBEHHOCTH 32 CBOCBPEMEHHOCTh M TOYHOCTb BHECEHHUS 3aIUCEHl O pe3yibTaTax MPOMEXYTOUYHOU
aTTeCTAalllU B 3a4E€THO-IK3aMEHAIMOHHYIO BEIOMOCTb.

Ecnu obyvaromumiics sIBUJICS Ha 3a4eT U OTKA3aJICAd OT MPOXOXKIACHHS aTTeCTallMd B CBSA3H C
HETOATOTOBJICHHOCTBIO, TO B 3a4€THO-PK3aMEHAIIMOHHYIO BEJIOMOCTh €My BBICTABIIICTCS OIEHKA
«HE 3aYTCHO».

HesiBka Ha 3auer oTMeuaeTcs B 3a4€THO-PK3aMEHAIIMOHHOW BEIOMOCTH CIOBAMH «HE SBUJI-
Ccs».

Hapymienre IUCHUIUIMHBI, CIHCHIBAHWE, MCIIOJNB30BaHUE OOYYAIOIIMMUCS Hepa3peuIeHHbBIX
MEYATHBIX M PYKOIMCHBIX MAaTEpUAIOB, MOOMIbHBIX Tele(OHOB, KOMMYHUKATOPOB, MIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHJIOB JMYHON KOMMYHUKAIIMOHHOW ¥ KOMIIBIOTEPHON TEXHU-
KM BO BpeMsl 3aueTa 3alpelieHo. B ciaydyae HapymeHus 3Toro TpeboBaHUs MpernoiaBaTesb 00s3aH
YIIATh 00YYarOIIEerocsi U3 ayIMTOPHH U IPOCTABUTh €My B BEIOMOCTH OIEHKY «HE 3a4TEHO.

OOyvaromuMcs, HE CAABIIMM 3a4eT B YCTAaHOBIIEHHBIE CPOKH MO YBKUTEIHHOW MpPUYUHE,
WH/IMBUyAIbHBIE CPOKH TPOBEICHHSI 3a4€Ta ONPENENIOTCS JUPEKTOPOM HHCTUTYTA.

OOyuaromyecsi, IMEIOIINE aKaJeMHUYECKYIO 3aJI0JUKEHHOCTb, CIAIOT 3a4eT B CPOKH, OIpee-
nsiemble YHHBepcuTeToM. MH(MOpManmst 0 JIMKBUIAINN 3aI0JDKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
IIUOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3penieHnus TUPEeKTopa HHCTUTYTa JIOCPOYHAs cada 3adera C 3alHchio pe-
3yJIbTaTOB B DK3aMEHAI[MOHHBIH JIUCT.

WHBanmap! 1 IMa ¢ OTPaHUYCHHBIMHA BO3MOKHOCTSIMH 37I0OPOBBS, MOTYT CIIaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE HHIUBUIYaTbHBIM yUeOHBIM TUTaHOM. VIHBAUIBI U JIHIIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI, UMEIOIINE HAPYIICHUSI OMOPHO-IABUTATEIFHOTO aIapara, JOIMyCKarT-
Csl Ha aTTECTAllMOHHbIE UCTIBITAHUS B CONTPOBOXKICHUN aCCUCTEHTOB-COMPOBOXK/IAIOIIHX.

[Iporienypa mpoBeaeHHUsST MPOMEXKYTOYHOM aTTECTAIlUM UISI OCOOBIX CIy4aeB HW3JI0KEHa B
«[TomoxxeHNH O TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalMu 00y4Yaromuxcs
no OIIOII 6akanaBpuara, cienuanutera u Mmaructparypb» @I'BOY BO FOxHo-Ypansckuii [AY.

Ounas popma 00yueHus

OneHoYHBIE CpeCTBA
TumnoBele KOHTPOJIbHBIE 3aJaHusI M (MJIM) UHBIe MaTepuansl, HeoO- | Kon u HaumeHoBaHMe
Ne | xogumble a1 OLIEHKM 3HAHUM, YMEHUH, HaBBIKOB M (WJIM) ONBITA | HMHIMKATOPA KOMIIE-

JEATENbHOCTH, XapaKTEPH3yIOMUX CcHOPMUPOBAHHOCTE KOMIIETEH- TEHIUH
IHii B IIPOIECCE OCBOCHMS JIUCIMIIIMHBI
1. 1 cemecTp N-1omnk-1

1. Marpuusl, nedictBus ¢ Humu. Omnpenenutenu 2-ro U 3-ro no- | Mcnonb3yer oCHOBHBIE
PSAIKOB W MX CBOWMCTBAa. MUHOPBHI M alreOpandecKue JOTMOJHECHH. | 3aKOHBI €CTECTBEHHO-

46




O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

Paznoxxenne onpenenuTenas MO 3JEMEHTaM Kakoro-iubo psna.
Onpenenurenu N-ro NopsaKa.

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

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

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

5. BekTopHoe mpou3BeqeHNEe BEKTOPOB, €r0 CBOICTBA, BhIPAXKEHUE
B KOOpAMHaTHOW ¢opme. HekoToprle NpUIIOKEHUS BEKTOPHOTO
MIPOU3BEICHUSI.

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

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

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

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

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

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

12. M HOXecTBO BellecTBeHHbIX uyucel. Dynknusa. OOiacts ee
onpenenenusi. CrnocoOwl 3amanus. Knaccudpukanus ¢ynxmuii. ITo-
JspHasg cucrema KoopauHat. KpuBble B MOJSPHBIX KOOpJIMHATAX.
MouoTtonHble QyHKIMH. CI0XKHBIE U B3aUMHO-00paTHbIE (YHKIINH.
13.Yucnosas mocie0BaTeaIbHOCTh. [Ipenenn 9uciioBo mocieaona-
TenbHOCTU. CXOIsAUIMECs] U PacXOASIIUECS UYUCIIOBBIE MOCIEN0BA-
TEIbHOCTH.

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

HAayYYHBIX JUCHUIIIINH
JUISL pELICHHS CTaH-
JAPTHBIX 33]1a4 B COOT-
BETCTBUU C HAIPaB-
JICHHOCTBIO TIpodeccu-
OHAJILHOM JICSITENIbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

HeyHO Ooubmue GyHKIMU B Touke. CBOHCTBA OECKOHEYHO MAaJbIX
dbyakuumii. CBoiicTBa npeaenoB (GpyHkiui. [Ipu3Haku cymiecTBoBa-
HUS TIpesesioB (0 mperenie MPOMEXYTOYHOU (DYHKIMH, O Tpeselie
MOHOTOHHOM (pyHKIMHK). HeonpeneneHHOCTH U METOABI UX PACKpPBI-
TUs. 3aMeyaTelbHble Ipenebl U CieAcTBUS U3 Hux. CpaBHeHue
0ECKOHEYHO MaJbIX.

15. HeripepbIBHOCTH ()yHKIMK B TOYKE, HA MHOXKECTBE U Ha OTpE3-
ke. Touku pa3pbiBa QyHKIMH U UX KIacCUPHUKAIUSA. AITOPUTM HC-
cienoBaHus (DYHKIIMM Ha HEMPEPBIBHOCTH. JIEWCTBUS Haa HETpe-
pPBIBHBIMU (pyHKIHUSAMH. HempepbIBHOCTh A€MEHTapHBIX (DYHKIUH.
CpotictBa (DyHKIMN, HENPEPBIBHBIX Ha OTpe3Ke (CYIMECTBOBAHHE
HAaUMEHBIIETO ¥ HaWOOJBIIET0 3HAYCHHH, OrPaHUYCHHOCTH, CYIIe-
CTBOBAaHME IIPOMEKYTOUHbBIX 3HAUCHUM ).

3aounast popma oOyuenust

O1neHOYHBIE CpesICTBA

TunoBble KOHTPOJbHBIC 3a/1aHus U (WJIU) UHBbIE MaTepHalbl, HEOO-
XOJIUMBIE JUIsl OLEHKHU 3HaHWM, YMEHMH, HaBHIKOB U (WJIN) OIbITa
JESTENIbHOCTH, XapaKTEpU3YIOUNX CPOPMUPOBAHHOCTH KOMIIETEH-
IIUI B IPOIIECCE OCBOCHUS JUCIUILINHBI

Konx u HaumeHnoBaHue
WHUKATOpa KOMIIe-
TEHIUN

1 cemecTp
1. Marpuupl, aeiictBust ¢ HuMu. OnpenenuTeny 2-ro U 3-ro nopsii-
KOB U UX CBOMCTBa. MUHOpPHI U anrebpanyeckue JOMOIHEHUs. Pa3z-
JI0’KEHUE OIpEAETUTENs M0 3JIEMEHTaM Kakoro-imbo psaa. Onpene-
JIUTENN N-TO MOpPsAKa.
2. CucteMsl IByX M TpeX JIMHEHHBIX YpaBHEHHH, UX peuienne. Mat-
pUYHas 3alMChb CUCTEMBI JUHEHHBIX ypaBHeHud. Meron I'aycca.
[IpaBuino Kpamepa.
3. Bekropsl. JIuHelHbIe onepaluu Hajl BeKTopaMu. Teopemsl 0 npo-
€KI[MM BEKTOpa Ha och. [loHsATHE NMMHEITHOTO TTpocTpaHcTBa. JInHEe-
HO He3aBHUCUMBIE BeKTOpHI. basuc. Pa3noxkeHue Bekropa mo 6asucy.
Koopannats! BekTopa. HampaBnstomuye KOCUHYCBI M JUTMHA BEKTOPA.
JIuHeitHbIe Onepaiy HaJ BEKTOpaMH B KOOPAMHATHOU dopme.
4. CxansipHOoe IpON3BEIeHUE BEKTOPOB, €r0 CBOMCTBA, BBIPAXKEHHE B
KoopAMHATHOH (opme. J[MHA BEKTOpa M yroi MEX.Iy JABYMS BEKTO-
paMu. YCIIOBHE OpPTOTOHAJIBHOCTH JIBYX BEKTOpOB. IIpumeneHune
CKAJIIPHOTO IIPOU3BEACHUS B PEILICHUH IIPUKIAJAHbIX 3a1a4.
5. BektopHoe npousBeeHre BEKTOPOB, €r0 CBOMCTBA, BHIpAKEHHE B
KOOpAMHATHOH dopme. HekoTopble NpriioskeHUs] BEKTOPHOTO POH3-
BEJICHUS.
6. CmemanHOe IPOM3BEACHUE TPEX BEKTOPOB, €r0 CBOICTBA, BhIpa-
KeHHe B KoopAuHaTHON (opme. IIpuMeHeHne cMmemaHHOro Mpou3s-
BEJICHUS B PELLIECHUN ITPUKIIAHBIX 3a/1a4.
7. IlonsTHe 00 ypaBHEHUH JIMHUM HA IUIOCKOCTH. POpMBI ypaBHEHUS
[IPSIMOM Ha IUIOCKOCTHU. YTOJI MEXAY IpsSMBIMU. YCJIOBHUS Iapa-
JICIIBHOCTH M NEPNEHIUKYJSIPHOCTH NPSMBIX. YpPaBHEHHE ITydKa

N-1onk1
Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIIINH
JUIS PELIeHUs CTaH-
JApTHBIX 337129 B COOT-
BETCTBUU C HaIpaB-
JIEHHOCTBIO IIpodeccu-
OHAJIBHOM JIesTeTbHO-
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

psIMBIX. 3aJaud, peIlaeMble METOJAOM KOOpAMHAT (paccTOsHUE
MEXy ABYMs TOUKaMH, AEJICHUE OTPE3Ka B JaHHOM OTHOLIEHUN).

8. KpuBble BTOporo mopsijka: OKpy>KHOCTb, 3JUTUIIC, TUIIepOOIa, ma-
paloJia, UX TeOMETPUYECKHUE CBOMCTBA U YPAaBHEHHUS.

9. YpaBHEeHHS IUIOCKOCTH B MPOCTPAHCTBE. YTOJI MEXIY IUIOCKO-
CTSIMH. YCJIOBUS NMAPAJUIEIBHOCTH U NEPHEHAUKYISIPHOCTH IIIIOCKO-
cTeil. PaccTostHuE OT TOYKH 10 MJIOCKOCTH.

10. VYpaBHeHus NpsMON B MPOCTPAHCTBE. YTOJ MEXIY HPSIMBIMU.
B3anmHOE pacnosio)keHUe NPSIMbIX B MPOCTPAHCTBE. YTOJI MEXKIY
[IPSIMOM U TUIOCKOCTBIO.

11. VYpaBHeHue mnoBepxHOCTH B IpocTpaHcTBe. Lnnmnapuueckue
nosepxHoctu. Chepa. Dmumncons. 'mnep6onouasl. [Tapabonounasl.
['eomeTpryeckne CBOMCTBA 3THX IOBEPXHOCTEH, MCCIENOBAHUE HX
(OpMBI METO/IOM CEUECHUH.

12. MHuoxecTBO BemecTBeHHBIX umcen. Dynkius. OOmacts ee
onpenenenus. Crnoco6sl 3ananus. Knaccudukanus ¢ynkuuit. Ilo-
nspHas cucreMa KoopiauHaT. KpuBble B NOJSPHBIX KOOpAMHATAX.
MouHoToHHbIe QyHKIMH. CI0XKHbIE U B3aUMHO-00paTHbIE (PYHKLIUH.
13. Ywucnosas mocienoBaTebHOCTE. [Ipeaen uncioBoi mociemaoBa-
TeabHOCTU. CXondIuecs M pacXOAsILMEcss YHUCIOBBIE I1OCIEN0Ba-
TEJIbHOCTH.

14. TIpenen ¢pyHkuuu B Touke. OMHOCTOPOHHUE NPEAEbl (QYHKIIMHA.
[Ipenen ¢pyHkuuu B OeckoHe4HOCTH. beckoHeuHO Manble U Oecko-
HeuyHO Oospime (yHKIMHM B Touke. CBOicTBa GECKOHEYHO MalbIX
¢yukuii. CoiicTBa npenenoB GyHkuui. [IpusHaku cymecTBoBaHUS
npeaenoB (0 mpezaese NpoMeXyTOYHON (YHKIMH, O Mpejiesie MOHO-
TOHHOW (yHKIMH). HeonmpeneneHHOCTH W METOAbl MX PaCKpBITHS.
3aMeuarenbHble Mpeenbl U cineacTBus u3 HUX. CpaBHeHHE Oecko-
HEYHO MaJbIX.

15. HenpepbiBHOCTh (QYHKIMI B TOUKE, HA MHOXKECTBE U Ha OTpE3-
ke. Touku paspeiBa QYHKIMH U UX KIacCU(PUKALMSA. AJTOPUTM HC-
clleIoBaHUsT (DYHKLMU Ha HENpepbIBHOCTh. JleHCTBUS Haj Hempe-
PBIBHBIMU (YHKIMSIMH. HenpephIBHOCTh 3J€MEHTapHbIX (QYHKIIHI.
CBoiicTBa (hyHKIMI, HENPEpBIBHBIX Ha OTpe3Ke (CyIIecTBOBaHHE
HAaUMEHBIIETO M HAuOOJbIIEro 3HauYe€HUH, OrPaHUYEHHOCTb, CYIIIe-
CTBOBAHME ITPOMEXYTOUHBIX 3HAUEHUI).

16. Omnpenenenne nponsBoAHOH. [Ipon3BoaHas OT anreOpamuecKon
CYMMBI, pa3HOCTH, MPOU3BeNIeHHUs U yacTHOro (¢yHkuuid. [Iponsso-
HbIE CJIOXHBIX (YHKIIHMI, 3aJaHHBIX HESIBHO U TapaMETPUUECKHU.

17. Muddepennunan ¢pynkuuu. CroiicTBa nepBoro auddepeHnuaia.
['eomeTpruecknii 1 MEXaHUYECKUU CMBICIT TTPOU3BOAHON U audde-
peHIMana 1-ro nopsaka, UX NPUMEHEHHE B PELIEHUM MPUKIIAJIHBIX
3ajad.

18. Ilpou3BojHBIE BBICHIMX HOPSAKOB (DYHKIMHA, 33JaHHBIX SIBHO,
HESIBHO, MapaMeTpUYECKU. MeXaHUYeCKUH CMBICIT POU3BOIHON 2-TO
MOpsIKA.

19. JIluddepennmansl 2-ro ¥ BBHICIIMX MNOPsAAKoB. HewHBapuaHT-
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Ul OLEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITA | HHAMKATOpPA KOMIIE-
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHLUU
111 B Ipo1iecce OCBOCHUS AUCHUIIIMHBI

HOCTB (opMbl T (HEpPEHIINATIOB BHICIIUX MTOPSIKOB.

20. Teopembr Depma, Poms, Jlarpanxka, Komm. ITpaBuno Jlonurans
111 PACKPBITHS HEOTIPEIETIEHHOCTEH.

21. YcnoBus MOHOTOHHOCTH (PYHKITUH. DKCTpeMyMbl (QyHKIIUN, HE-
obxoauMoe ycioBue. JloctaTouHble YCIOBHSL.

22. OTbhICKaHHE HAUMEHBIIIETO U HAaWOOJIBIIIETO 3HAYCHUH (PYHKITUH,
mddepeHpyeMon Ha OTpe3Ke.

23. HccnenoBanne BoIMyKIOCTH (GyHKOMH. Touku meperuoa.
ACUMITOTHI PYHKITUH.

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs MPeACTaBIEHbI B Ta0INLIE.

Ilxkana Kpurepuu oueHnBanus

Onenka «3a4TeHo» 3HaHUE NPOrPaMMHOI0 MaTepHualla, yCBOCHHE MaTepuaia OCHOBHOM U J10-
IIOJIHUTEJIBHON JIMTEPATYPhl, PEKOMEHIOBAHHOM ITPOrpaMMOMN AUCIUILIN-
HbI, IPaBUJIBHOE PELICHUE MPUKIIAAHBIX 33aa4 (AOIMyCKaeTCs HaJu4ue He-
3HAUUTENbHBIX OMIMOOK MM HEJOCTATOYHO IOJIHOE PACKPBITUE COJEpHKa-
HUS BOIIPOCA WIX MOTPEIIHOCTh HENPUHIUIIMAIBHOTO XapaKTepa B OTBETE
Ha BOIIPOCHI).

JIOTIOJTHUTEIBHBIM YCIIOBUEM IOJYYEHHUsI OLEHKH «3a4TE€HO» MOTYT CTaTh
XOpOLIME ITOKA3aTeNId B XOJ€ MPOBEACHUS TEKYIIEr0 KOHTPOJS U CUCTE-
MaTH4yecKasi aKTHBHAs paboTa Ha y4eOHBIX 3aHITHUSX.

OHeHKa «HEC 3a4YTCHO» Hp06eHLI B 3HAHUAX OCHOBHOI'O IPOTpaMMHOI0 MaTrcpualia, IMPUHIUIIN-
aJIbHBIC OIIMOKH ITpU OTBCTC HA BOIPOCHI.

4.2.2. DK3aMeH

Dk3aMeH sBisieTcs GOpPMOM OLIEHKM KauecTBa OCBOECHHUsS OOydaroUIMMCcs OCHOBHOM mpodec-
CHOHAJILHOW 00pa3oBaTeIbHOM MIPOrpaMMBbl IO pasjesiaM JUucUUIUIMHEL [lo pe3ynbraTtam sk3aMeHa
o0yyJaromemMycsi BbICTABIISIETCS OLIEHKA «OTJIIMYHOY», «XOPOLIO», «YyJOBIETBOPUTEIBHO» WIIH «HE-
YIIOBJIETBOPUTEIBHO.

OK3aMeH M0 AMCUUIIIMHE ITPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM NPOMEKYTOYHOU aT-
TECTaI[H, B KOTOPOM YKa3bIBa€TCsl BpEMs €ro MPOBEIEHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEP)KICHHOE pacliCcaHue pa3MeniaeTcss Ha HH(POPMAIIMOHHBIX CTEH/IaX, a TAKKe
Ha opUIIMaTBEHOM caiiTe Y HUBEpCUTETA.

VYpoBeHb TpeOOBaHMN AJIi MPOMEXKYTOUHOM aTTECTAIMM OOYYaIOLIMXCS YCTaHABIMBAETCS
paboueil mporpaMMoi TUCHUIUIMHBI U TOBOAMUTCS 10 CBEICHUS 00yJalOUIMXcs B HaYaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MPaBHIIo, JekTopamu. C pa3pelieHus 3aBeayrolero kapeapon
Ha JK3aMEeHEe MOXKET IPHUCYTCTBOBATh IMpernojaBarenb Kadeapbl, TPUBJICYEHHBIH sl TIOMOIIU B
IIpyeMe dK3aMeHa. B ciyuae oTCyTCTBUS BEAYLIETO MPENOJABATENs IK3aMEH IIPUHUMAETCS MPENo-
JlaBaTeleM, Ha3HAYCHHBIM PaclopsKEHUEM 3aBeAYIOIIEro Kadeapou.

[IpucyrcTBHE Ha SK3aMeHe IpernojaBareneil ¢ apyrux kadenp 6e3 cOOTBETCTBYIOIIETO pac-
MOPSKEHUST pEKTOpa, MPOPEKTOpa 1Mo y4eOHOI, BOCIUTATEIbHONW paboTe U MOJIOIEKHOW TOJTUTHKE
WM 3aMecTuTens aupektopa MHcTuTyTa no yueOHoit pabore He JoImycKaeTcs.

Jlis mpoBeieHUs 3K3aMeHa BEAYIIMHA MpernoiaBaTe/lb HaKaHyHe II0JIyd4aeT B CEeKpeTapuare
JUPEKTOpaTa 3a4e€THO-3K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIAETCs B CEKpeTapuar mociie
OKOHYaHUS MEPOIIPUSTHUS B IEHb IPOBEJCHUS SK3aMEHA UM YTPOM CIIEAYIOLIETO JHSL.
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DK3aMeHbI POBOJATCS 110 OUJIETaM B YCTHOM HJIM MMCbMEHHOM BUjE, 100 B BUJIE€ TECTHPO-
BaHUA. DK3aMEHAllMOHHbIE OMJIETHI COCTABJISAIOTCS MO YCTaHOBJIEHHOW ()OpME B COOTBETCTBHHU C
YTBEpXKIECHHBIMU Kadenpol SK3aMEHAIMOHHBIMU BOIIPOCAMH M yTBEPXKIAIOTCS 3aBEAYIOIIMM Ka-
dbenpoii exeronHo. B 6unere copepxutcs 2 TEOPETUYECKUX BONpOca U 3ajada. 3ajada COOTBET-
CTBYET COJIEP)KAaHHIO 3a/laHUI THUIOBBIX PAaCUeTOB, YKa3aHHBIX B METOAWYECKHX YKazaHUsAX (1. 3
OOC).

DK3aMEeHATOpy MPEIOCTaBIIAETCA MPABO 3aJaBaTh BOIPOCHI CBEPX OMieTa, a TaK)Ke NOMHUMO
TEOPETUYECKMX BOIPOCOB NaBaTh JJI PELICHHs 3aJa4d M IPUMEPBI, HE BBIXOASILKE 3a PaMKU
IIPOMIEHHOI0 MaTepuasa 1o U3y4aeMoi JUCLUIUIMHE.

3HaHUs, YMEHUS U HAaBbIKM O0y4aroIIUXCsl ONPEJEIISIOTCS OLEHKAMU «OTIIMYHOY, «XOPOILOY,
«YZIOBJIETBOPUTEIIBHO»,  «HEYIOBIETBOPUTEIBHO», KOTOpPbIE  BBICTABISAIOTCA B 3a4ETHO-
9K3aMEHALIMOHHYIO BEJOMOCTD B JICHb JK3aMCHa.

[Ipu nmpoBeneHNH YCTHOTO K3aMEHa B ayJAMTOPUH HE JOHKHO HaXOIUThCs Oosee 6 o0ydaro-
LIMXCs HAa OJHOTO MPENoJaBaTells.

[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOyYaroIIMiACs BBHIOMpAET 3K3aMEHALMOHHBIN OHIIET B
cllyyailHOM IMopsjKe, 3aTeM Ha3blBaeT (aMHIIMIO, UM, OTYECTBO U HOMEP 3K3aMEHALMOHHOTO OU-
nera.

Bo Bpems sk3aMeHa oOywyaromuecs MOT'YT MOJIb30BaThCS C pa3pelleHus 3K3aMeHaTopa Mnpo-
rpaMMOH AMCUUIUIMHBL, CIPABOYHONW W HOPMATHBHOH JINTEPATYPOH, APYTHMH IIOCOOMSMHU U TEXHU-
YECKUMH CPEACTBAMM.

Bpems moAroToBku OTBETA MPH Cllaye 3K3aMEHa B YCTHOW (pOopMe JOIKHO COCTaBISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4aroLIerocss OTBET MOXKET OBbITh 1IOCPOUYHBIM). BpeMmsi oTBeTa — He
6onee 15 MUHYT.

OOyuaromuiicsi, UCHBITHIBAIONIUI 3aTPYAHEHUS MIPU MOJATOTOBKE K OTBETY 10 BHIOpAaHHOMY
UM OWJIeTy, MMEeT MPaBo Ha BEIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOIIUM MPOJUICHUEM BPEMEHH Ha
noJAroToBky. IIpy oKOHYaTEIbHOM OLIEHMBAaHUU OTBETA OLIEHKA CHU)KaeTcsl Ha ouH Oayul. Beigaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaromuiicss siBUJICS Ha SK3aMEH, U, B3iB OWJIET, OTKa3aJcs OT MPOXOXKJICHMs aTTe-
CTallMy B CBSI3U C HEIOATOTOBICHHOCTBIO, TO B BEIOMOCTH €MY BBICTAaBIISIETCS OLICHKA «HEYAOBIIE-
TBOPUTEIIBLHOY.

Hapymienne AucUMIINHBI, CHUCBIBAHHUE, HUCIIOJIb30BAaHME OOYYAIOUIMMUCS HEpa3pelIeHHBIX
MeYaTHBIX U PYKOMHMCHBIX MaTepuanoB, MOOMIIBHBIX Telne(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JMYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TE€XHU-
KM BO BpeMs aTTEeCTAllMOHHBIX MCIIBITAaHUM 3amperieHo. B ciydae HapymieHUs 3Toro tpeGoBaHUs
npenojaBaTesb 00s3aH yIaluTh 00YyYarollerocss U3 ayAUTOpPUU U MPOCTaBUTH €My B BEJOMOCTH
OLIEHKY «HEYAOBIETBOPUTEIBHOY.

BeIcTaBiieHHE OLEHOK, MOJTYYEHHBIX NPU MOJABEACHUU PE3YNIBTATOB MPOMEXYTOYHOM aTTe-
CTallM¥, B 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTb MPOBOJUTCS B MPUCYTCTBUH CAMOT0 00ydYarolie-
rocs. IIpenogaBarenu HecyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb W TOYHOCTH
BHECEHUS 3alUCEN O pe3ysIbTaTax MPOMEKYTOYHOW aTTeCTallMM B 3a4€THO-DK3aMEHALMOHHYIO Be-
JOMOCTB.

HesBka Ha 5K3aMEH OTMEYaeTCss B 3aU€THO-IK3aMEHALIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICS).

Jnst o0yqaromuxcs, KOTOpble He CMOTJIM CJIaTh 3K3aMEH B YCTAHOBJICHHbBIE CPOKH, Y HUBEPCH-
TET YCTAHABJIMBAET MEPUOJ JIMKBUIAUH 33J0JDKEHHOCTH. B 3TOT mepuoy npenoaaBaTeNny, MPUHHU-
MaBIlIME 3K3aMEH, JOJDKHBI YCTaHOBHTH HE MeHee 2-X JIHEH, Korja OoHM OyAyT NMpUHUMATH 3a70J1-
XKeHHOCTU. IHpopMmaIus o IMKBUAALNY 33J0OJKEHHOCTH OTMEYAETCsl B DK3aMEHAIIMOHHOM JIUCTE.

OOyuaronmmcs, MOKa3aBIIUM OTJIMYHbBIE M XOPOILIUE 3HAHUS B TEUEHUE CEMECTpa B XOJIe IO-
CTOSIHHOTO TEKYILEro KOHTPOJS YCIIEBAEMOCTH, MOXET ObITh MpPOCTaBlIeHAa SK3aMEeHallMOHHas
OLIEHKAa JOCPOYHO, T.€. 0e3 ciaun sk3ameHa. OLeHKa BBICTABISIETCS B 9K3aMEHAIIMOHHBINA JTUCT WIIH
B 3a4€THO-’K3aMEHALMOHHYIO BEJOMOCTb.

51



WNHuBanupl 1 auia ¢ orpaHU4eHHBIMA BO3MOXKHOCTSIMU 37J0POBbSI, MOT'YT CJIaBaTh 3K3aMEHbI B
MEKCECCHUOHHBIN NEpUOoJ B CPOKH, YCTAHOBJICHHBIE MHIMBUyaIbHbIM yUeOHbBIM M1aHOM. VHBamu-
Ol U JUIA C OrPAHMYECHHBIMH BO3MOXKHOCTSIMH 3]I0POBbsl, MMEIOIIUE HApPYIICHUS OIOPHO-
JIBUTATEJIBHOTO ammnapara, JI0MyCKarTCs Ha aTTeCTallMOHHbIE UCTBITAHUS B COMPOBOXKICHUHU aCCH-
CTEHTOB-COIIPOBOXAAIOILUX.
[Ipouenypa mpoBeAeHHUS NMPOMEKYTOUHOM aTTECTAllMU IS OCOOBIX CIIy4yaeB H3JI0KEHa B
«ITonoxkeHnn O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMU O0YJaroUIuXcs
o OITOII 6akanaBpuara, cnenuainuteTa u Mmaructpatypsl» @I'bOY BO FOxHo-Ypanbckuii [AY.

Ounas popma o0yueHust

O11eHOYHBIE CpE€ACTBa

TumoBele KOHTPOJILHBIC 3aJaHUS M (UJIM) WHBIE MaTepUalIbl, HE0O-

Ko n nHaumenoBaunue

Ne | xonumple JuIsl OLICHKM 3HAHWH, YMEHHWH, HABBHIKOB M (WJIM) ONBITA | HHIMKATOpa KOMIIE-
JEATEeTLHOCTH, XapaKTEPU3YIOIINX CHOPMHUPOBAHHOCTh KOMIETEH- TEHIIUH
UK B MPOIIECCE OCBOCHUS TUCIIUTIIINHBI

1. 2 cemecTp N-1omk-1

1. Onpenenenue npousBoanoi. IIponsBoanas oT anreGpandeckoi
CYMMBbI, Pa3HOCTH, NPOU3BEACHUSI U yacTHOro ¢yHkuuil. IIpous-
BOJIHBIE CIIOKHBIX (DYHKIMH, 3aJaHHBIX HESIBHO U NTAPAMETPUUYECKH.

2. HNudpdepenunan ¢pynkmmuu. CoiictBa nepBoro auddepennuana.
['eomeTpuueckuii 1 MEXaHUYECKUI CMBICT MPOU3BOAHON U audde-
peHiuana 1-ro nmopsiaka, X NPUMEHEHHUE B PELICHUU MPUKIIAIHBIX
3aj1ad.

3. IIpom3BoaHbIe BHICIIMX MOPSAKOB (DYHKIWIA, 3aJaHHBIX SBHO,
HESBHO, MapaMeTpU4YeCKu. MeXxaHUUeCKUid CMBICI ITPOU3BOIHON 2-
ro MopsAIKa.

4. udpdepenumansl 2-ro ¥ BBICHIMX MOpPsIKOB. HemnBapuaHT-
HOCTb (hopMBbI AUPPEpEeHIINANTOB BBICIINX MOPSAKOB.

5. Teopemsl depma, Posua, Jlarpanxka, Komu. [Ipasuno Jlonurans
JUISL PACKPBITUSL HEONIPENEIEHHOCTEM.

6. YcinoBHust MOHOTOHHOCTH (DYHKIMHA. DKCTpeMyMbl (YHKIUH, He-
00xoauMoe yciaoBHe. JJocTaTOYHbIE YCIIOBHSL.

7. OTbICKaHME HAMMEHBIIET0 U HauOOJIBIIEro 3HaYeHUH (QyHKINH,
muddepeHIpyeMoi Ha OTpe3Ke.

8. HccnenoBaHue BBIMYKIOCTH  (DYHKIMH.
ACUMITOTHI PYHKIIMH.

9. IlepBooOpasnas. Heompenenennslii uHTerpan. CpoiicTBa He-
OIpe/ieNIeHHOro uHTerpana. Tabuuia HHTerpaios.

10. Meronbl WMHTETpUpPOBAaHUS (HEMOCPEICTBEHHOE HHTETPUPOBaA-
HUE, UHTErPUPOBAHUE 10 YACTSIM U 3aMEHOM MepEMEHHBIX ).

11. UnTerpupoBanue palnoHaIbHBIX (QYHKIIUH.

12. aTerpupoBaHie HUppanMOHATBHBIX (YHKIHNA (CTETICHHBIE |
TPUTOHOMETPUUECKHE MTOICTAHOBKN).

13. IHTerpupoBaHie TPUTOHOMETPUYECKHX (YHKIUH. YHUBEP-
CaJlbHass TPUTOHOMETpPUYECKasl MOJCTaHOBKA. BrlpakeHUsl, HEMHTe-
rpUpyeMble B KBaJpaTypax.

14.3anaun, npuBOASIIME K MOHATHIO OINpPEENIEHHOI0 HMHTEerpasa.
WHTterpanbHas cymma, onpeneneHHbiil narerpain. @opmyna Heroro-
Ha-JleiiOHma. CBoICTBa OMPENEICHHOTO MHTETpajia, TeopeMa Cy-
niectBoBaHus. «TeopeMa o cpenHeM».

15. UnTerpupoBanne no yacTsM, 3aME€Ha NEPEMEHHON B OIpene-

Touku meperuba.

Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCLUILINH

JUISL pEIlIeHUs CTaH-

JAPTHBIX 33J1a4 B COOT-

BCTCTBHUU C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

JIEHHOM UHTeTpale.
16. OnpeneneHHBIA UHTErPAl OT HEYETHOW M YETHOW (DYHKIIMH IO
CUMMETPUYHOMY MPOMEXYTKY. HecoOcTBeHHBIE MHTETpaibl ¢ Oec-
KOHEYHBIMH MpeJieslaMy U OT HEOTPAHUYEHHBIX (PYHKIIMIA.
17. Beruncnenue miomaneil miockux ¢Guryp. BeraucineHue IIUHBI
JIyTH.
18. ®yHKIMKM OBYX NEHCTBUTENIBHBIX MEPEMEHHBIX, CIOCOOBI UX 3a-
nanus. O6nacte onpeneneHus. JIMHUM ypoBHS (YHKIMH ABYX Iie-
PEMEHHBIX.
19.TlonsTre mpenena U HEMPEephIBHOCTU (PYHKIMU JABYX MEPEMEH-
HbIX. YacTHble NPOU3BOJAHBIE MEPBOrO IMOPSJIKA, UX IEOMETpHUYe-
CKUH CMBICIL.
20. [Tomuerit muddepeHnman, ero CBsA3b C YaCTHBIMU MPOHU3BO/IHbI-
mu. [TpubnmkeHHbIe BEIYUCICHUS C TIOMOIIBIO TOTHOTO AuddepeH-
uana.
21. TlpousBoanbie U auddepeHIaibl BRICIINX MOPSaKoB. Teopema
0 CMENIAHHBIX MPOU3BOIHBIX. Jn(depeHnupoBanue CIOXHBIX U
HESIBHBIX (QYHKIUI.
22.KacarenpHas TNIOCKOCTh U HOPMaJib K TIOBEPXHOCTH.
23. OkcTpeMyMbl GYHKIMHU JBYX NepeMeHHbIX. Heobxoaumoe ycio-
BUE IKCTpeMyMa. JlocTaTouHoe yCI0BHE IKCTpEMyMa.
24. OTbIcKaHNEe HAMMEHBIIMX W HauOONBLIMX 3HAUEHHH (YHKIHUU
JIBYX NIEPEMEHHBIX.

3 cemecTp
1.3apaun, npuBoasIMe K MOHATHIO TU(pdEepeHIINaIbHBIX YpaBHE-
uuit (V). Hopsanox 1Y, pemenne Y.
2.J1Y mepBoro mopsaka. HadanpHbIe yCIIOBHs, 0OIee pelieHUE,
yacTHoe pemeHne. 3agadya Komm. Teopema cymiecTBoBaHUS U
€AMHCTBEHHOCTH peuieHus 3agaun Komm. ['eomerpuueckas uHTEp-
nperanus 1Y nepBoro nopsaxa.
3.J1Y mepBoro mopsiaka ¢ pa3aessSoNIMICS IIePEMEHHBIMHU.
4.0nnopoansie J[Y nepBoro mopsaka.
5. JIuneitasie 1Y nepBoro nopsiaka. Ypasuenue . bepaymmm.
6./1Y BTOporo mnopsjaka. HauanbHble ycioBusi, oOluee pelieHue,
yacTHoe pemieHue. 3anaya Komm.
7.J1Y BbICIIUX MOPSAKOB, JOMYCKAIOIINE TOHWKEHUE MTOPSIIKA.
8.JIunetianie oqHOpOMHBEIE JIY BTOpOTO MOpsika. JInHeitHO He3aBH-
cuMble U 3aBucuMble pemeHus. Omnpenenutens BpoHckoro, ero
CBOMCTBA.
9.Teopema o ctpykrype obmero pemenust JIOAY. Otbickanue 06-
niero pemenus JIOJY ¢ nocTostHHBIMU KO3QPUITIEHTaAMH.
10.JIHAY BToporo mopsaka C IMOCTOSHHBIMH KO3((dUIIMEeHTaMu.
Teopema o cTpykType ob1iero pemieHus. MeTos Bapualiu Npou3-
BOJIbHBIX MTOCTOSIHHBIX.
11. Otpickanme yactHoro pemenus JIH/Y co cnenuansHbIM BHIOM
IIpaBoOM 4yacTh. TeopeMa O HaJIOKEHUH PELICHUM.
12.3agaun, npuBOASIIME K MOHATHIO JIBOWHOTO WHTErpaina. J[Boii-
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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

HOM MHTErpai, ero ompeneneHue. Teopema CyliecTBOBaHUSA IBOU-
HOro uHrerpaia. CBONCTBa, TEOPEMA O CPEAHEM 3HAUYCHUU.

13. Beuucnenne aBoitHOro mHTerpana. Ilepexon K MOSIPHBIM KO-
OpAMHATaM.

14. ITpunosxeHus: ABOMHOTO UHTETpAJIA.

15.3agauu, npuBOAAIIME K MOHATHIO TPOMHOTO MHTErpayia. Tpoi-
HOM MHTETpa, ero OlpeelIieHne, CBOMCTBa. Teopema CylecTBoBa-
HUS TPOMHOTIO MHTETpaa.

16. ITpuioskeHus: TPOHHOTO MHTETpaa.

17.3angaya o BblUMCIEHHH pabOThl NepeMeHHOo# cuibl. Omnpenene-
HUE KPUBOJUHEHHOI0 HHTErpalla 10 KOOpAUHATaM.

18.CpoiicTBa, BBIUMCIIEHHWE KpUBOJIMHEHHOro wuHTerpaia |l poxa.
®opmyna ['puna.

19. YcnoBust He3aBUCUMOCTH KPUBOJIMHEHHOIO MHTErpania Mo ImyTH
uHTerpupoBanus. Haxoxnenne QyHKIMHM IBYX NEpEMEHHBIX 10 €€
nonHomy auddepenuany.

20. TTpmtoskeHrs KPUBOJIMHEHHOTO HHTETpajia BTOPOTO poja.
21.YucnoBble pslbl, CXOAUMOCTb U pacxoaumocTb. Heobxonumele
YCIIOBHS CXOOUMOCTH. ["'apmoHnueckuii psa. ['eomerpruueckas mnpo-
rpeccusi. CBOMCTBA CXOAAIIMXCS PSAIOB.

22.Pspl ¢ MONOKUTENBHBIMU WieHaMd. [Ipu3HaKu CpaBHEHHS psi-
noB. Ilpusnak [lanamOepa. WnterpanpHblii nmpusHak Kommu. Psin
Hupuxie.

23. 3nakouepenyromuecs psaabl. [Ipusnak Jleitoauma. AbcomroTHas,
YCIIOBHAs! CXOAUMOCTb.

24.Crenennsble psaasl. Teopema AGens. MIHTepBan u paanyc cXoau-
MOCTH CTENEHHOro psna. CBolicTBa CyMMBI CTENEHHOIO psia: He-
IPEPBIBHOCTh, MOWIEHHOE IU(EpEeHIIMPOBAHNE U HHTErpUpOBa-
HUE.

25.Psanp1 Teiimopa u MakiopeHa. Pa3noskeHue 3J1eMEHTapHBIX
¢byukuuii B psag Telinopa u B psag MakiiopeHa.

26. IlpunoxxeHne CTENEHHBIX PAOB K MPUOIMKEHHBIM BBIYMCICHH-
aM: peuieHure nud@epeHuanbHbIX YpaBHEHHUM, BRIYUCIEHUE UHTE-
IpajoB.

4 cemecTp
1. Knaccudukanus coOwituii. IIpocTpaHCTBO 371€MEHTApPHBIX CO-
ObiTui. Anredpa cobbiTuil. [lonstue ciydaitnoro coObitusi. OTHO-
CUTEJIbHBIE YaCTOTHI. 3aKOH YCTOMYMBOCTH OTHOCUTENBHBIX 4acTOT.
CBs13b MEX1y BEPOSITHOCTBIO U OTHOCUTEIBHOM YaCTOTOM.
2. Tlonstue BeposiTHOCTH coObITusA. Knaccuueckoe u reomeTpuye-
CKOE€ OIpeJIETICHUE BEPOSITHOCTH.
3. KomOunaropuka.
4. HenocpencTBeHHOE BbIUHMCIIEHUE BepossTHOCTU. [loHsATHE 00 ak-
CHOMATUYECKOM ITOCTPOEHUH TEOPUN BEPOSTHOCTEN.
5. Meroapl BbIUMCIEHUS BEpPOSTHOCTEH. Teopema O MOBTOPEHUU
onbIToB (cxema bepnymin). HauBeposiTHelimast yacToTa npu MoBTO-
PEHHUH OIIBITOB.

W-1lonxks
VY4acTByeT B dKCIIEpHU-
MCHTAJIBHBIX UCCJICO0-
BaHUAX DIEKTPOOOOPY-
JO0BaHUA U CPECACTB aB-

TOMAaTHU3AIUH
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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

6. CmyuaifHble BEJTMUMHBI M 3aKOHBI UX PacIpeIesICHUsI.

7. JluckpeTHbIC clydailHble BEeTMYUHBI. Psi1 pactipenenenus.

8. HempepsiBHBIE citydaiiHble BenudyuHbl. DyHKIMS pacrpenele-
HUs, IUIOTHOCTh PACIPENEIICHUs], UX B3aUMOCBA3b U CBOICTBa. Be-
POSITHOCTH MOMNAJAAHUs CIIyYaiiHON BEJIMYMHBI HA TAHHBIM UHTEPBAL.
9. YucnoBble XapaKTEpPUCTUKH CIIy4allHbIX BeIMYMH. MaremaTuue-
CKO€ OXKHIAHHWE U €r0 CBS3b CO CPEAHHUM apu(PMETHUECKUM (3aKOH
Oonpiux uyucen). Jucnepcus u cpeHee KBaapaTUuECKOe OTKIOHE-
HUE CIIyYallHOW BEJIMYMHBI.

10.Pacnpenenenue Ilyaccona. bunomuanbHoe pacnpeenenue.
11.HopmanbHoe pacripeiesieHue, ero CBOWCTBa, YCIOBHUS, NPU KO-
TOPBIX OHO BO3HHMKaeT. UMCIIOBBIE XapaKTEPUCTUKU HOPMAJIbHOTO
3akoHa. PyHknua Jlamraca. Beluucienue BEpOSTHOCTH NONAJLAHMS
CIy4yallHOM BEJIMYMHBI HA 33JaHHBIM MHTEpBaJ] B Clly4ae HOpPMallb-
HOT'O pacrpe/esICHusl.

12.TTonsTHe 0 paznuuHbIX (opMax 3aKoHA OOJBIIUX Yyuced. Teo-
pembl bepuymiu u YeObimeBa. LlentpanbHas npenenbHas Teopema
JIanmyHoBa.

13.I'enepanbHasi COBOKYITHOCTh M BBIOOpKa. BapmanmoHHBIH ps.
['ucrorpamma, smnupudeckas GyHKIUs paclpeesieHus, BHIOOpOU-
HOE CpeJiHEee U IUCIIEPCHUS.

14. ToueuHble OLIEHKM HEU3BECTHBIX IApPaMETPOB pacHpeaeIeHHs
M0 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEUIEHHOCTb, 3()(eKTHB-
HOCTb, COCTOSITEJIBHOCTb.

15.MurepBanbHble OlleHKU. HTEpBanbHOE OlLIEHMBAaHUE IMapameT-
POB HOPMAJILHOT'O PacIpeeIICHNUS.

16.ITousaTHEe O CTATHUCTAYECKON TMIIOTE3E M OO0Ias cxema, OCHOB-
Hble MeTo/bl €€ mpoBepku. Omubdku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MourHocts kputepusi. [Josepurenbusie obnactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

17.Cuctema AByx ciydailHbIX BeanuuH. DyHKIMOHAJbHAsS, CTaTH-
CTHYECKAs U KOPPEJSILIMOHHAS 3aBUCUMOCTH MEXAY BEITMUNHAMMU.
18.OnmeMeHThl KOpPEISIMOHHOTO aHaiu3a. JIMHEeWHBId perpeccu-
OHHBIN aHAJIN3.

19.0cHoBHEIE cBolicTBa perpeccun. OIEHKH MMapaMeTpOB perpec-
CHOHHOM MOJENY 10 METOAY HauMEHBUIMX KBaJApaToOB U CBOICTBa
ATUX OIIEHOK. Y paBHEHUS JINHEHHON PErpecCum.

20.TecHoTa cBsi3u U €€ OIleHKa M0 KO (HUIIMEHTY KOPPEIISIIIHH.
ITonsiTne 0 HeMMHEWHOMN perpeccnu. KoppensinoHHOE OTHOLIEHNE.
Onpenenenne napaMeTpoB HEIMHEWHBIX YPaBHEHUI PETPECCUM Me-
TOJIOM HAMMEHBIIIUX KBaIPaTOB.
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3aounas popma oOyueHust

O1eHOYHBIE CpesICTBA

TunoBble KOHTPOJbHBIC 3a/laHus U (WJIM) UHbIE MaTepHallbl, HEOO-

KO,Z[ 1 HAMMCHOBAHUC

Ne | xonumple JuUisi OLICHKM 3HAHUM, YMEHUM, HABBIKOB M (MJIM) ONBITA WHJIMKATOpa KOMIIe-
JEATEeTLHOCTH, XapaKTEPHU3YIOINX CHOPMHUPOBAHHOCTh KOMIIETEH- TEHIINHU
1M B MPOIIECCE OCBOCHUS TUCHUTLITUHBI

1. 2 ceMmecTp N-lonk-1

1. IlepBooOpasnas. Heomnpenenenuwiii wHTEerpan. CBoHCTBa He-
oTpenieIeHHOro nHTerpaia. Tabiuia HHTerpaios.

2. Meronbl MHTErpUpOBaHUS (HENOCPEICTBEHHOE MHTErPUPOBa-
HUE, UHTEIPUPOBAHUE 10 YaCTSIM U 3aMEHOM NIEPEMEHHBIX ).

3. HuterpupoBaHue panuoHaIbHBIX (QyHKUMH. MHTerpuposanue
UpPpalMOHATBHBIX (YHKIWN (CTETIEHHBIE W TPUTOHOMETPHYECKUE
MOJICTAHOBKH).

4. VHTerpupoBaHUE TPUTOHOMETPHUYECKHX (YHKIHMHA. YHUBEp-
caJlbHasi TPUTOHOMETpUYEcKasi MOJICTAHOBKA. BrIpaskeHus, HEUHTe-
IrpUpYyEMBbIE B KBaJpaTypax.

5. 3amauM, NMPUBOJAIIME K TMOHSATHUIO OIPEACICHHOIO0 HMHTErpasa.
WNHurerpansHas cymma, onpeneneHsbii uarerpai. @opmyna Heroro-
Ha-JlefiOHmma. CBolicTBa ONPEICIICHHOTO MHTETpalia, TeopeMa Cy-
mectBoBaHus. «Teopema o cpeHeM».

6. HMuTterpupoBaHue 1O YacTsIM, 3aMEHA IEPEMEHHOHN B OTIPE/ICIICH-
HOM UHTerpae.

7. HecoOcTBeHHBIE MHTETPAIBI ¢ OECKOHEYHBIMU TMPEAETAMU U OT
HEOrpaHMUYEHHBIX (PYHKIIMH.

8. Brruncnenne ruiomazei miockux ¢uryp. Berancienue AIHMHBI
TIyTH.

9.OyHKIMU ABYX JEHCTBUTENFHBIX MEPEMEHHBIX, CIOCOOBI WX 3a-
nanusg. O6nacTthk onpeneneHus. JINHUU ypoBHS (YHKLUHU JBYX Ie-
PEMEHHBIX.

10.TTonsTHe mpenena M HENPEPHIBHOCTH (YHKLUU JBYX MEpeMeH-
HbIX. YacTHble NMPOU3BOJAHBIE MEPBOrO MOPSIKA, UX IEOMETpHue-
CKHI CMBICIL.

11.Tonuelit auddepennunan, ero cBsi3b ¢ YaCTHBIMHU MPOU3BOJIHBI-
Mu. [IpubnamkeHHbIe BEIYUCIEHHS C TTOMOLIbIO TOJTHOTO Auddepen-
nuana.

12.TIpousBoansle u AuddepeHnnansl BHICIINX MOpsAaAKoB. Teopema
0 CMEIIaHHBIX Npou3BOAHBIX. [(uddepeHurpoBaHue CIOXHBIX U
HESIBHBIX (DYHKITHA.

13. KacarenbHast TNIOCKOCTh H HOPMAJTh K TIOBEPXHOCTH.

14. DxcTpemyMbl pyHKIMU ABYX nepeMeHHbIX. Heobxoaumoe ycio-
BUE AKcTpeMyMa. [locTarouHoe ycioBue IKCTpeMyMa.

15. OTpickaHue HaUMEHBIIUX M HAUOONBIIMX 3HAYCHUN (PYHKIUH
JIBYX NIEPEMEHHBIX.

16.3amaun, npuBoAAIIME K MOHATHIO ABOWHOIO MHTEerpana. J{Boii-
HOW WHTErpaj, ero ompeaesneHue. Teopema CyleCTBOBaHUS JBOM-
HOro uHrerpaia. CBolcTBa, TEOpEMaA O CPEJHEM 3HAUECHHUH.

17. Beruucnenue aoitHoro mHTerpana. Ilepexon x MOJNSIPHBIM KO-
OpAMHATaM.

18. IlpunosxeHusi IBOMHOTO HHTETpaIa.

19. 3apmaum, npuBoAsIIME K MOHITHIO TPOMHOrO MHTErpana. Tpoi-

Hcnons3yeT oCHOBHBIC
3aKOHBI €CTECTBEHHO-
HayYHBIX TUCIHUILIAH

JUISL pEILICHUs CTaH-

JApTHBIX 33J1a4 B COOT-

BCTCTBUH C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue

Ne | xomumeble U OIICHKHM 3HAHWH, YMEHHA, HABBIKOB W (MJIM) OMBITa | WHAMKATOpPA KOMIIE-
JEeSITebHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH- TEHIUU
U1 B IPOIIeCCe OCBOCHUS JIUCITUTUINHBI
HOHM MHTETpa, ero OlpeielieHue, CBoMcTBa. Teopema CylecTBoBa-
HUSI TPOWHOTO UHTETpaa.
20. IlpunoxeHust TPOWHOTO UHTETPAA.
21. 3agaya o BBIYMCIICHUH PabOTHI TIEpEMEHHOM cuibl. Onpenerne-
HUE KPUBOJMHEWHOTO HHTETpaia Mo KOOPAUHATAM.
22. CpoiicTBa, BBIYHCICHHE KpHBOJMHEWHOro mHTterpana |l pona.
®opmyna ['puna.
23. YcnoBus HE3aBUCUMOCTH KPHBOJIMHEHHOT'O HHTETpaja 1Mo MyTH
uHTerpupoBanus. Haxoxnenne QyHKIMH IBYX NEpPEMEHHBIX IO €€
nonHomy auddepenuuaty.
24. TlpwioxeHHs KpUBOJIMHEWHOTO MHTETPajia BTOPOTO PoJia.

2. 3 cemecTp N-1omk-1

1. Yucnossle pslbl, CXOAUMOCTb U pacxoauMocTb. Heodxoaumbie
yCIIOBUS CXOIUMOCTH. ["'apMonnueckuii psia. I'eomerpuueckas npo-
rpeccusi. CBOMCTBA CXOASIIUXCS PSAOB.

2. Psanpl ¢ nmonoxxuTenpHbIMU wieHaMU. [Ipu3Haku cpaBHEHUS ps-
noB. Ilpusnak [lanambepa. MurerpanpHelii npusHak Kommu. Psp
Jupuxine.

3. 3mnakouepenyrommecs psapl. llpusnak JleitOnumma. AGcomoT-
Hasi, YCJIIOBHAs CXOJUMOCTb.

4. Crenennble psagel. Teopema AbGens. UHTepBan u paamyc cxo-
JUMOCTH CTENEHHOro psaa. CBOMCTBAa CyMMbI CTEIIEHHOIO psija:
HENPEPBIBHOCTh, MOWIEHHOE MU depeHIIMPOBaHNE U HUHTETPUPO-
BaHUE.

5. Panel Telinopa m Makiopena. PasnoxeHue 3neMEHTapHBIX
bynkuuit B psg Teitnopa u B psx MakiiopeHa.

6. IIpwiokeHHe CTENEHHBIX PSIIOB K MPUOIMKEHHBIM BBIYHUCIIC-
HUSM: pelleHne TudepeHaabHbIX YpaBHEHUH, BBIYMCICHUE HH-
TErpajoB.

7. 3amauyM, MpUBOAAIIME K MOHATUIO AU(QepeHIHaNbHbIX ypaB-
Henuii (IY). [lopsinox 1Y, pemenue Y.

8. J1V mepBoro nopsnaka. HauanbHble ycioBus, obliee perieHue,
yacTHOe pemeHue. 3amada Komm. Teopema cCymiecTBOBaHMS H
€AMHCTBEHHOCTH perleHus 3agaun Komm. I'eomerpuyeckas UHTEp-
nperauus Y nepBoro nopsika.

9. J1V nepBoro nopsizika ¢ pa3aensonuMucs MepeMeHHbIMU.

10. OmHopoansie JIY mepBoro mopska.

11. JIuneiinsie 1Y nepBoro nopsiaka. Ypasuenue S. bepuymim.

12. 1Y Broporo mopsjaka. HadanpHbIe yCIIOBHs, 00IIee pelieHue,
qacTHoe pemieHue. 3agada Komm.

13. 1V BeICIINX MOPSIKOB, TOITYCKAIOIINE TIOHMKEHUE MTOPSIIKA.
14. Jluneiinsle ogHopoaHbie /Y BTOpOro nopsaka. JluneitHo He3a-
BHUCUMBIE U 3aBUCHMBbIE pemieHus. Onpeaenutens BpoHckoro, ero
CBOMCTBA.

15. Teopema o crpykrype obmero pemenus JIOJAY. Otbickanue
o6mero pemrenus JIOAY ¢ mocTosHHBIMU KO3 UITEHTAMH.

16. JIHAY BToporo mopsiika C MOCTOSHHBIMH Kod(hduIimeHTamu.

Hcnonp3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUILIJINH

JUTSI pEIICHUs CTaH-

JApTHBIX 337129 B COOT-

BETCTBUU C HaIPaB-

JIEHHOCTBIO IIpodeccu-

OHAJILHOM JIeSITeNbHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

Teopema o cTpykType 0o01iero peuieHus. Meroa Bapualuu mpou3-
BOJIBHBIX ITOCTOSIHHBIX.

17. Otpickanue uvactHoro pemenust JIHAY co cnenunanbHbiM BU-
JIOM TIpaBoii yact. Teopema 0 HATOKEHUU PEIICHUH.

3 cemecTp
1. Knaccuduxamnust cobbtuidi. [IpocTpaHCTBO 35IeMEHTAapHBIX CO-
ObITHii. AnreOpa coObrtuii. IlonsiTHe cimydaitHoro coObitusi. OTHO-
CUTEJIBHBIE YaCTOTHI. 3aKOH YCTOMYMBOCTH OTHOCUTENIBHBIX YaCTOT.
CBs13b MEX/1y BEpPOSITHOCTBIO U OTHOCUTEJIBHON YacTOTOM.
2. IlonsTue BeposTHOCTU coObITHS. Kitaccuueckoe U reomerpuye-
CKoe onpenenenue BeposaTHocTH. KomOunaTopuka.
3. HenocpeznctBenHoe BeluucieHHE BeposTHOCTH. [loHATHE 00 ak-
CHOMATHUYECKOM ITOCTPOEHUH TEOPUU BEPOSATHOCTEH.
4. Metoapl BbIUMCIEHUS BeposATHocTeill. TeopemMa O MOBTOpeHUU
onbIToB (cxema bepnysuin). HauBeposiTHelas yactora npu noBTO-
PEHHUH OIBITOB.
5. CrnyuyaiiHble BEJIMUMHBI U 3aKOHBI UX PACIpeieIeHUs.
6. JluckpeTHble ciyyaiiHble BeIMUMHBL. Psij pacnipenenenus.
7. HenpepbiBHbIE ciiydaiiHble BeiauunHbl. DyHKIMS pacmpenene-
HUS, IUIOTHOCTh PacIpelesIeHus, UX B3aUMOCBSA3b U CBOiIcTBa. Be-
POSITHOCTB MOIAIaHUsl CITy4allHON BEJIMYMHBI HA JTAHHBIA UHTEPBAJ.
8. UucnoBble XapaKTEpPUCTHKH CIIydailHbIX BeJIWYMH. MaTemaTHue-
CKO€ OKMJAHHE U €ro CBSI3b CO CPEAHUM apu(METHUYECKUM (3aKOH
6onbmux yucen). Jlucnepcus U cpeiHee KBaJIpaTudeckoe OTKIOHE-
HUE CIIy4YallHOW BEJIMYMHBI.
9. Pacnpenenenue Ilyaccona. bunomuanbHOe pacnpeneneHue.
10. HopmanwsHOe pacripesielieHue, ero CBOMCTBA, YCIIOBHUS, MPH KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKH HOPMAJIBHOTO
3akoHa. PyHknua Jlammaca. Beluucinenue BEpOSTHOCTH NONAJIAHMS
CIIy4alHOM BEJIMYMHBI Ha 3a/laHHBbIM MHTEpPBajl B CIydyac HOpMalb-
HOT'O pacrpe/iesIeHusl.
11. TlonsTHe o pa3auuHbIX (popmax 3akoHa OosbmMX yucen. Teo-
pembl bepuymnun u YeOwimeBa. [lenTpanbHas npeaenbHas Teopema
JIanynosa.
12. T'enepanbHass COBOKYITHOCTh M BBIOOpKA. BapuarmoHHBIN psiI.
['ucrorpamma, smnupudeckas (GpyHKIUS pacnpezeneHusi, BHIOOpoy-
HOE CpeJiHEee U IUCIIePCHS.
13. TodeuHble OIEHKM HEM3BECTHBIX MapaMETPOB pacHpeieseHUs
MO0 BBIOOPKE M UX XapaKTEPUCTHKU: HECMEIIEHHOCTh, 3(PPEeKTHB-
HOCTb, COCTOSITENIBHOCTb.
14. UnrepBanbHble olleHKU. VIHTEpBaIbHOE OlLIEHMBAHHE MapaMeT-
POB HOPMAJILHOT'O PacIpeIEICHHUS.
15. TloHATHE O CTAaTUCTHYECKON THITOTE3€ M 00Ias cxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Omubku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MoutHocTs kputepus. [loBeputenbupie obmactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.
16. Cucrema nByx ciaydaiHbIX BeTUYnH. OYHKIIMOHAIbHAS, CTATH-

W/-1lonks
Y4acTByeT B dKCIIEpHU-
MCHTAJIBHBIX UCCJICIO-
BaHHSAX IIEKTPOOGOPY-
JOBAHUS U CpeILCTB aB-

TOMAaTH3aI[HH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

CTUYECKas U KOPPEJISILIMOHHAS 3aBUCUMOCTU MEXK/y BEJIMUMHAMH.
17. DnemeHTHI KOPPEISIITUOHHOTO aHanu3a. JIMHeWHbIN perpeccu-
OHHBIN aHAIIN3.

18. OcHoBHbIe cBoiicTBa perpeccuu. OLIEHKH MapaMeTPOB perpec-
CHOHHOM MOJEJIM MO METOJYy HAaMMEHBIIUX KBAJpaTOB U CBOWCTBA
3THUX OLECHOK. YPaBHEHHUS JIMHEHHON PErpecCum.

19. TecHora cBsi3u U €€ oleHKa Mo K03()PHUIIMEHTY KOPPETAILIUU.
20. ITonstue o HenmuHEWHOHN perpeccun. KoppensimoHHOE OTHO-
mienne. OmnpenesieHne HapaMeTpoB HEJIMHEHHBIX YpaBHEHHM pe-
rPECCUM METOJIOM HAaMMEHBIINX KBAJIPaTOB.

[Ixana n KpUTCpUHU OUCHHUBAHUS OTBCTA o6yqa101ueroc;l IMpCACTAaBJICHLI B Ta6n1/1ue

Hkana Kpurepun oueHuBanus

Onenka 5
(oTIIMYHO)

BCCCTOPOHHEC 3HAHUC IIPOrpaMMHOI'0 MaTCprajla MATCMATHUKH,; IIpa-
BHJIBHOC IPUMCHCHUC MAaTCMATHUUCCKUX 3HAaHUM B PCIICHUU IIPUKIAIHBIX
3aaad.

Orenka 4
(xopor10)

3HAaHHC IIPOrpaMMHOI'0 MaT€puaia; HAJIMYNC HC3HAYUTCIIbHBIX OIINOOK B
PELICHUH 3a4a4, HEAOCTATOYHOE PACKPBITHE COACPIKaHU BOIIPOCOB.

Orenka 3
(YIOBIETBOPUTENHHO)

3HAaHHUC OCHOBHBIX MAaTCMAaTHU4YCCKUX HOHSITHfI, MCTOJOB U AJITOPUTMOB,
AO0IYCKACT OIIIMOKH IIpU UX IPUMCHCHUMU.

Onenka 2
(Hey10BJIETBOPHUTEIHHO)

HET 3HAHUSA OCHOBHOI'O HPOIpaMMHOI0 Martcpuajia, NPUHOUIIHUAIBHBIC
OIIMOKH IIpU OTBCTC HA BOIIPOCHI U B PCHICHHUU 3a/1a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJINPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




