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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 peIleHHIo 3a/1a4 Npo(ecCHOHAIBHON NeATEIbHOCTH CIEIYIOIUX TUIOB. IPOU3BOICTBEHHO-
TEXHOJIOTMYECKUH; IIPOCKTHBIN.

Hesab AucHMNIMHBI — cHOPMUPOBATH Yy 00YHAIONIMXCS CUCTEMY (yHIAMEHTAIbHbBIX 3HAHUH,
HEOOXOJMMBIX ISl TOCIIEAYIOIIEH MOATOTOBKM OakaliaBpa, CIIOCOOHOTO MPUMEHSTh MaTeMaThde-
CKHE METOJbl B PEIICHUH MPAKTUYECKHX 3a/1a4 CEIbCKOXO3IHCTBEHHOTO MPOU3BOJCTBA, 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 HCCJIEN0BAaHUS IMPUKIAJHBIX BOIPOCOB, YMEHHS
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 AEATEIbHOCTH Ha OCHOBE 3HAHUMN
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(HECCHOHATEHOM IeATETHHOCTH -
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 MPOHECCUOHATHLHON JAESITETEHOCTH-
CTaHJApPTHBIX 3a- (51.0.09-V.1)
a4 B COOTBET- HaBBIKA OOyuaromuiics T0HKEH BJIaJIeTh: HABBIKAMH HCITOJIH30BAHUS
CTBUH C HaIpas- MaTEeMaTHUYECKOTO afmapara Jjsl pelieHus CTaHJapTHBIX 33]a4
JIEHHOCTHIO TIPO- B COOTBETCTBHUH C HAIIPABJICHHOCTHIO MPOGECCHOHATBHON Jes-
(heccuoHambHOM TETBbHOCTH -
JEATETLHOCTHA (b1.0.09-H.1)




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

Kox n HaumeHnoBa-
HUE€ WHJUKAaTOpa

®opmupyemsie 3YH
JTOCTHKEHUS KOM-
MIeTCHITNH
3HaHus | OOydarouuiics JOJDKEH 3HaTh: ()yHJaMEHTAIbHBIE OCHOBBI Ma-
N-Lomks TEMAaTUKH HEOOXOAUMBIE JJIS1 YHaCTHUS B OKCIIEPUMEHTAIBbHBIX
YdacTByeT B 9KC- UCCIICIOBAHMSIX JIEKTPOOOOPYAOBAHUS U CPEACTB aBTOMAaTH3a-
MEPUMEHTAIBHBIX LIUH -
HCCIEOBAHUAX (51.0.09-3.2)
DIIEKTPOOOOPYHO- | yMEHHsI OOyuaronuiics JOJDKEH YMETh: TPUMEHSITh MaTEMAaTHICCKHUIA
BaHUSA U CPEICTB ammapar MpH y4acTUU B KCIIEPUMEHTAILHBIX UCCIICIOBAHUSIX
aBTOMATH3aIUU JIEKTPOOOOPYIOBAHUS M CPEICTB aBTOMATU3AIUH -

(51.0.09-Y.2)

HAaBBIKHU O6yt1a10111m“1051 JOJDKCH BJIaACTh: HABbIKAMU ITIOCTPOCHUS Ma-

TEMATHUYCCKUX MOI[CJICﬁ HCO6XOI[I/IMI)IX JJIS y‘IaCTI/Iﬂ B DKCIIC-
PUMCHTAJIBHBIX UCCIICI0OBAHUAX 9J'IeKTp0060py,[[OBaHI/I$I u

CpCACTB aBTOMAaTU3allu -
(51.0.09-H.2)

2. Mecrto aucunminnsl B ctpykrype OINIOII

Juctumumaa «MareMaTruka» OTHOCUTCS K 00s3aTeIbHONM YaCTH OCHOBHOM MPO(eCCHOHATb-
HOM 00pa3zoBaTenbHON MpOrpaMMBbl OaKataBpHara.

3. O0béM AUCHHMILVINHBI X BB y4eOHOH padoThl

O6bem mucruruinHbl coctaBisier 11 3adernsix enunun (3ET), 396 akamemuueckux yaca
(manee yacoB).

JucuumirHa u3y4aercs:

- ouHas (hopma oOyuenus B 1, 2, 3, 4 cemecTpax;

- 3aouHas Gopma oOyueHus Ha 1, 2 kypcax.

3.1. Pacnpenenenne oobeMa IMCUMIIMHBI 10 BUAAM Y4eOHOI padoThl

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

KonrakrHas pabora (Bcero), 226 26

B TOM YHCJI€ MPAKTHYECKAsi MOAT0TOBKA

Jexyuu (J1) 106 14
Ilpakxmuueckue 3auamus (113) 120 12
Jlabopamopnwie 3anamus (J13) — -
CamocrosiTesibHas pa6oTa odyuarwmmxcs (CP) 89 352
KonTpoas 81 18
Hroro 396 396




3.2. Pacnipenesienne y4eOHOro BpeMeHH 110 pa3jiejiaM i TeMaM

Ounas ¢popma o0y4eHus1

B TOM YHCJIC

KOHTaKTHasi paboTa

[4a]
Ne tembl | HamMeHOBaHuME pa3ziesioB U TEM E:ggg g
J J3 I13 CP z
N4
Pazgen 1. Ananutrueckas TeOMETpHS C DJIEMEHTaAMH JIMTHEWHON anreOpsl
1.1. DJIeMEHTHI JIMHEHHOM anreOpbl 11 4 - 6 1 X
1.2. DJeMeHTBl BEKTOPHOU aJIreOphl 13 6 - 6 1 X
1.3. AHaMTHYECKAsi TEOMETPUS 22 10 - 10 2 X
Pasznen 2. OCHOBBI MaTEMAaTHYECKOT0 aHAIN3a
2.1. OyHKIHSA 4 2 - 1 1 X
2.2. ITpenen. HenpepbsiBHOCTB 16 8 - 6 2 X
2.3. KommiekcHbie uncna 6 2 - 3 1 X
HudbdepeHnmanibHoe  HUCUYHUCIIE-
2.4. HUEe (YHKIMHA OJHOM IepeMeH- 24 10 - 10 4 X
HOI
2.5. Heomnpenenenuslit mHTErpa 21 8 - 8 5 X
2.6. OrnpeesieHHbI HHTErpall 21 8 - 8 5 X
HuddepennmanpHoe ucUUCIE-
2.7. HUEe (YHKIMHM HECKOJIBKHX IIe- 15 6 - 6 3 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 31 10 i 12 9 «
TETpaIbl
) YucnoBele M (hYHKIMOHAJIBHBIE 20 8 i 5 5 «
PAIBI
Paznen 3. OObIkHOBEHHBIE T (epeHIInalIbHbIE YPaBHEHUS
3.1. Juddepenunanbable ypaBHEHUs 24 8 - 8 8 X
390 Cucremsl § nuddepeHIanbHbIX 6 5 i 5 2 X
ypaBHEHUH
Paznen 4. J/IuckpetrHast MaTremMaTrka
4.1. MHoxecTtBa. OTHOIIEHNUS. DJie-
5 1 - 2 2 X
MEHTHI KOMOMHATOPUKHU
4.2. Bynesa anre6pa, anredpa MHO- 4 i i i 4 «
KECTB
4.3. DJeMeHThI Teopuu rpados 6 - - - 6 X
Paznen 5. Teopust BEpOSITHOCTEN € 3JIEMEHTAMU MATEMATUYECKON CTaTUCTHKU
5.1. CrnyuaiiHble COOBITHS 18 3 - 8 7 X
5.2. CrnyyaliHble BETMYHHBI 22 6 - 8 8 X
53 DJIEMEHTHI MaTEMaTUYECKON 26 4 i 10 12 X
CTaTUCTHKH
KonTponb 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 17 1 - - 16 X
1.2, DJIeMEHTHI BEKTOPHOM alreOpbl 20 1 - 1 18 X
1.3. AHanuTHuecKas reoMeTpust 25 - - 1 24 X
Paznen 2. OCHOBBI MaTeMaTHYECKOTO aHAIN3a
2.1. OyHKIHS 12 - - - 12 X
2.2. ITpenen. HenpepbsiBHOCTB 26 1 - 1 24 X
2.3. KommekcHbie uncna 9 - - - 9 X
Hduddepennmanbaoe  ucUUCIE-
2.4. HUE (QYHKIHMHU OJIHOM IMepeMeH- 33 2 - 1 30 X
HOM
2.5. HeonpeneneHnublii ”HTErpa 33 2 - 1 30 X
2.6. OnpeJieneHHbII UHTErpaj 32 1 - 1 30 X
HuddepennmanpHoe ucUUCIE-
2.7. HUE (YHKIMM HECKOJIbKUX Iie- 18 1 - 1 16 X
PEMEHHBIX
) KpatHble 1 KpUBOJIMHENWHBIE MH- 29 1 i 1 20 <
TETpaIbl
) YucnoBele M (hYHKIIMOHAJIBHBIE 29 1 i 1 20 <
PAIBI
Paznen 3. OObIkHOBEHHBIE U (hepeHIInalIbHbIE YPaBHEHUS
3.1. JunddepennmanpHbple ypaBHEHUS 24 1 - 1 22 X
30 ChuﬂeMb{lnn@@wpeHuHanLHHX 4 i i i 4 X
ypaBHEHHI
Pasnen 4. JluckpeTHasi MareMaTHKa
4.1. MHoxecTtBa. OTHOIIEHNUS. DJie- 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 21 1 - 1 19 X
5.2. CrnyyaliHble BETUUHHBI 20 1 - 1 18 X
53 DJIEMEHTHI MaTEMaTUYECKON 16 i i i 16 X
CTaTUCTHKH
KonTponb 18 X - X X 18
Hroro 396 14 - 12 352 18




4. CprKTypa 1 COAECPKAaHME TUCHUIIVIMHDBI, BKIIOYAKIICE MPAKTUYCCKYIO ITOAT0TOBKY

[TpakTHdeckass MOArOTOBKA MPH peaTu3alliil y4eOHBIX MPEIMETOB, KYPCOB, TUCITUILIAH
(Mopyneil) opraHu3yercs myTeM IPOBEICHHS MPAKTUYECKUX 3aHATUHM, MPAKTUKYMOB, JabopaTop-
HBIX pabOT U MHBIX AHAJIOTUYHBIX BUJOB y4EOHOU NEATEIBHOCTH, MPEIYCMATPUBAIOIINX YIaCTUE
oOy4aroluxcsi B BBIOJHEHUH OTIENIbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oynyliel mpodeccuo-
HAJIBHOU JIESITENBHOCTBIO.

[TpakTHyeckasi MOATOTOBKA MOKET BKJIIOYATh B ceOs OT/ENbHbIC 3aHATHS JEKIUOHHOTO TH-
ma, KOTOphIe MPEAyCMaTPUBAIOT Mepeaauy ydeOHoi nHpopManuu oOydaromumcs, HeoOX0uMOi
JUIS TIOCTIEAYIOUIETO BBIMIOJIHEHUSI paboT, CBSA3aHHBIX ¢ Oyaymield npodecCHOHaIbHOU AESTeIbHO-
CTBIO.

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

DJIeMeHTBhI JIMHEHHOi ajaredpbl

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

JIuHeltHble TpeoOpa30BaHMs U UX MATpPHULBL, AeHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpUIBL.
CucreMsl IBYX U TpeX JIMHEHHBIX ypaBHEHUNH. MaTpuuHas 3alUCh CUCTEMbI JIUHEHHBIX YpaBHEHUN
u e€ pemenue. Panr marpunsl. basucusiii MuHop. Teopema Kponekepa-Kanemnu. HMccinenoBanue
COBMECTHBIX CUCTEM JIMHENHBIX ypaBHEeHUN. ba3zucHeie pemenus. Cucrema N TMHENHBIX YpaBHEHUN
¢ N HeusBecTHbIMU. Meton ["aycca. Haxoxxaenune oOpatHoil MaTpulel. OnpenenuTesnn BTOporo u
TPETHhEro MOPSAIKOB, UX CBOMCTBA. MUHOPHI U ainredpanyeckue JOMONHEHNs. Briuncienne onpene-
JIMTENS pa3jioKeHueM 1o crpoke (cronduy). @opmyinsl Kpamepa.

DJIeMeHTbI BeKTOPHO¥ ajredpbl

Bekropsl. JIuHelHble onepaniui Hajl BEKTopaMu. TeopeMbl 0 MpoeKIuu 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 €0 CBOMCTBA, BBIPAXKEHHE B KOOPAMHATHON (op-
Me. /lnuHa BeKTOpa M yros MeXJy JBYMs BEKTOpPaMHU B KOOpJIMHATHOH (opme. YciaoBue opToro-
HaJIbHOCTHU JIBYX BEKTOPOB. MeXaHUYECKUN U T€OMETPUUECKUI CMBICT CKAJIIPHOTO IIPOU3BEICHUSI.
BekropHoe npousBeeHHE BYX BEKTOPOB, €r0 CBOICTBA, BbIpa)KEHHE B KOOPAMHATHOH (opme.
VYcnoBre KOJUIMHEAPHOCTHU JIBYX BeKTOpoB. [Ipocrelinine nmpuiiokeHns BEKTOPHOTO MPOU3BEIECHUS.
CMmemanHoe MpoM3BeNEHUE Tpex BEeKTOpoB. CBOHCTBa M BBIpaKEHHE B KOOPAMHATHOH (opme.
[IprmeHeHne cMEIaHHOTO MPOU3BEICHUS B PELICHUH MPUKIIAIHbIX 33/1a4.

AHaJIUTHYECKAsl FeOMeTpust

YpaBHeHUs TUHUIA Ha TUIOCKOCTH. Pasnuunblie opMbl ypaBHEHHS IPSAMON Ha MIOCKOCTH. YTOI
MEXy TPSIMBIMH. Y CITIOBHE MApaIEIbHOCTH U EPICHINKYIsIpHOCTH. [lepeceueHne IByX mpsiMbIX.
VYpaBHeHHE MyYKa IPSMBIX, IPOXOAAIINX 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 mpsiMoit). KpuBble BTOpPOTo MOpsiiKa: OKPYKHOCTb, JJUIUIIC, T'H-
nepbosa, mapaboia, UX reOMEeTpHYecKHe CBOWCTBA M YPaBHEHHS. DKCIEHTPUCHUTET DJUIUIC U TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. [lonstue o6 obuiem ypaBHEHHH
KPUBOW BTOPOTO TIOPSIIKA ¥ IPUBEICHUE €r0 K KaHOHUYECKO# (popme myTéM mepeHoca.

[TnockocTh. YpaBHEHHE TIOCKOCTH, MPOXOAIIEH Yepe3 JaHHYIO TOUKY U INEPIEeHIUKYISIPHO
IaHHOMY BekTopy. O0I1ee ypaBHEHNE TNIOCKOCTH U €r0 YaCTHBIE BUBI. YTOJI MEX]y IJIOCKOCTSAMH,
YCIIOBHS MAPALIEIIBHOCTU M NEPIICHAUKYISPHOCTH. YTOJI MEXKAY MPSMON H IUIOCKOCTBIO, YCIOBHS



NapaJUIeIbHOCTH U NMEPHEHIUKYISIPHOCTH. 3aa4a O HaXOXACHUM TOUYKU MEpPEeCceUeHUs NpsIMON U
IIJIOCKOCTH.

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

ITonsipHbIE KOOPAMHATEI HA IJIOCKOCTH, UX CBA3b C IEKapTOBOM cucTeMor koopauHaT. Kpussle
B IOJISIPHBIX KOOpJMHATaX (KapAuoujaa, Cupalb, JeMHUCKaTa). Llunmunapuueckue 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 d11eMeHTapHble GYHKINH, UX CBOICTBa U rpaduku. CrokHbIe U 00paTHbIe PYHKIIMU, UX
rpaduku. Kinaccuduranms ¢yHKImid.

IIpenen. HempepbIBHOCTH

UYucnoBsle MOCIEN0BATEILHOCTH, X POJIb B BBIUMCIMTEIBHBIX Ipoueccax. [Ipenen uncinoBoit
nocyenoBarenbHocT. Cxoadumecs U pacxoIALIUeCs] YUCIIOBBIE MOCIEI0BAaTEIBHOCTH. Teopema o
CYIIECTBOBAHMUHU IIpeJiela MOHOTOHHOW OTPaHWYCHHOW ITOCIIEAOBATENLHOCTH ((POPMYIHPOBKA).
Yucno e. Harypanbhsle norapugmel. Ilpenen ¢pynkuuu B Touke. I[Ipenen ¢pyHkuun B 6ecKoHEUHO-
cru. Ilpenensl MOHOTOHHBIX (QyHKIMH. beckoHeuno Manble U O6eckoHeyHO Oonbire (QYHKIMH B
TOUKe, UX cBoicTBa. CpaBHEeHHE OeCKOHEYHO MaiblX. [Topsaok ManocTH. DKBUBaJIIEHTHbIE OECKO-
HEYHO Majble. HempephIBHOCT (PYHKITMI B TOUKE M HA MHOKECTBE. TOUKH pa3pbiBa GYHKIUU U UX
kiaccupukanuu. JledcTBUs HaJl HeNpepbIBHBIMU (QYHKIMSAMU. HenpepbIBHOCTh OCHOBHBIX 3JIEMEH-
TapHbIX (pyHKuui. CBoiicTBa (pyHKIINMH, HETIPEPHIBHOM Ha OTpE3Ke: OrpaHUYEHHOCTh, CYIIECTBOBA-
HUE HauOOoJbLIETr0 U HAMMEHBILIEr0 3HAUEHUH, CYIIIECTBOBAHNE IPOMEXYTOUHBIX 3HAYEHUI.

KoMmiekcHbIe yncia
[TonsiTue U npencTaBiIeHUs] KOMIUIEKCHBIX yucesl. DOpMbl 3aMUCH KOMIUIEKCHBIX 4ucen. Jlen-
CTBHS HaJ KOMILIEKCHBIMH YHCIIAMHU.

JAudpdepenunaibHoe HCHHCAEHHE (PYHKIIUU OHON NTepeMEeHHOH

3ana4yu, IpUBOJAIINE K MOHATUIO MPON3BOAHOM. Onpenenenue npou3BogHo. [lonstue GyHk-
uuu, gudpdepeHunpyeMoil B Touke, Auddepennnan GyHKIUN U ero reomeTpudeckuii cMmbici. [Ipo-
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
npuOMMHKEHHBIM BeIuucieHuaM. [luddepenurpoBanue pyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema ®epma. Teopemsr Posus, Jlarpanxka, Kommu, ux mpu-
meHenue. [IpaBuio JlonuTans s packpeiTus Heonpenenénnoctei. [IpousBonnsie u quddepeHm-
aJibl BBICIIMX TOpPsiiKoB. HemHBapuaHTHOCTH (hopMbl A dhepeHInanoB BHICIIUX MOPSAKOB. Y CIlo-
BHUS MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (QYHKIUH, HeoOXxoaumoe ycioBue. JlocTarouHbie
ycaoBus. OTbICKaHHWE HauOOJBIIEr0 U HAUMEHbIIEro 3HaueHu QyHKuH, tuddepeHuupyemMon Ha
uHTepBanie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH rpaduka ¢yHkuuu. Touku neperuoda.
AcumnroTsl rpadpuka GyHkiuu. Ilonstine o6 acuMmnroTnyeckoMm pasznoxkeHun. OOmas cxema uc-
cieoBaHus GYHKIIMU U IOCTPOEHUs rpaduka Mo XapakTepHbIM ToukaM. BekTop-GyHKIus ckausp-
Horo aprymenTta. l'onorpad. Ilpenen u HempepbIBHOCTH BeKTOp-hyHKIMHU. JuddepeHmpoBanue
BEKTOP-(QYHKIIMH, MEXaHUYECKUN W TEOMETPUUECKHI CMBLI MPOU3BOAHON BeKTOP-GyHKIMHU. [Ipu-
noxeHus Kk mexanuke. Juddepenuuan nyru KpuBoii 1 ero reomerpuyeckuii cMmpici. CpeaHss Kpu-
BH3HA KPUBOM M KPHBM3HA B TOUKE. Pannyc 1 NEHTp KPUBHU3HBI.



HeonpeaejieHHbIH HHTErpaJ

[TepBooOpasnas. Heomnpenenenaslii HHTErpall U €ro cBoicTBa. Mcmonb3oBanue TabauIBl OC-
HOBHBIX MHTETpaJoB. MeTOAbl MHTEIPUPOBAHUS: HHTETPUPOBAHUE 3aMEHOM IIEPEMEHHON U I10 4Ya-
CTSIM, MHTETPUPOBAHME PAIMOHAIBHBIX JIpOOEH, TPUTOHOMETPUUECKUE MOJCTAHOBKH M METObI
«panroHATN3AIMI» UHTErpasioB. [loHsATHE «OepyIINXCS» U «HEOEPYIIMXCS» HHTEIPAIOB B JIEMEH-
TapHBIX PYHKIHSIX.

OnpenesieHHbI HHTETPAJI

3aia4yu, NpUBOASAIINE K MOHIATHIO ONpEeAeeHHOro uHTerpaia. OnpeneieHHbl HHTErpai, Kak
npenen MHTerpanbHoi cymmbl. [lonsartue o0 unrerpupyemoit GyHkuuu, GopmMynrpoBKa TEOpEeMbl
cymectBoBanus. [Ipocreiiine cBoiicTBa onpenenéHHOro HHTErpaia, Teopema o cpeaem. CpeaHee
3HaueHue Qynkuuu. [IpousBonHas oT ompenen€HHOrO MHTErpajia Mo BepxHemy mpeneny. CBs3b
MEXy OIpeNeIEHHBIM HHTErPaJIoM U mepBooOpasHoii ¢pynkuueil. @opmyna HeroTona-Jleiibnuna,
ee MPUMEHEHHE ISl BBIYUCIICHUS ONpeAeNICHHBIX UHTErpajoB. Boruncnenue onpeneaéHHbIX UHTe-
IPaJIOB CIIOCOOOM TOJCTaHOBKH M IO YacTsM. HecoOcTBeHHBIE MHTErpasibl ¢ OECKOHEYHBIMHU TTpe-
JiellaMd U OT HEOTPAaHWYECHHBIX (DYHKIIMA, UX OCHOBHBIE CBOMCTBA. ['eomeTpuueckoe MpuiioKeHue
OTIPENIeIEHHOTO MHTETpajia: BBIYMCICHHUE IUIOMIAAeH (Uryp, OrpaHUYEHHBIX KPUBBIMH B JIEKAPTO-
BOH U MOJIIPHOM cHCcTeMax KOOpJAMHAT, 00bEMOB TN MO IUIOMIAISM MOMEPEYHbIX CEUCHUN U Tel
BpallleHus, JUIMH Iyl KpUBBIX, IUIOIIAJE moBepxHocTed BpaiieHud. [IpunoxeHus MHTErpaga K
PEIICHHUIO MPOCTEHIINX 3a7a4 MEXaHUKHU U (PU3UKH.

JduddepennuanbHoe ucuncjieHne GyHKIUN HECKOJBKHX MePeMEHHbIX

OyHKIIMN HECKONBKHX TepeMeHHbIX. Obnacte ompenenenus. Ilpexen ¢pynkumu. Hempepsis-
HocTh. HekoTopele noHsTHS Tomosnoruu. YacTHele npou3BoHble. MIX reomeTpruecKuil cMbIci (1J1s
ciydasi 1ByX nepeMmeHHbIX). [lomHoe mpupamenne ¢yHkiuu. Teopema o MOJTHOM NpPUPALICHUU.
[Monubiit quddepennnan, ero cBsi3b ¢ YaCTHBIMU NMPOU3BOAHBIMU. [Ipumenenune nonHoro audde-
peHIana K npuOIMKEHHBIM BbluKciaeHUs M. MHBapranTHOCTH hopMbl mosiHOTO auddepeHnuana.
VcnoBus, pu KOTOpbIX BeipaxeHue P(x,y)dx + Q(x,y)dy siBusiercst momHbM b (EpeHIIHATIOM.
HuddepenunpoBanue cinoxHoil ¢yHkiuu. KacarenpHas MIOCKOCTh U HOpMallb K MOBEPXHOCTH.
I'eomeTpuueckuii cMbIci noMHOro Auddepennnana. YactHble MPOU3BOAHbBIE M NOIHBIE U(PepeH-
[Aabl BBICIIUX TOPSAIKOB. TeopemMa O CMENIaHHBIX MPOM3BOAHBIX ((hopmyrnupoBka). dDopmyna
Teiinopa. HesBuble yHkuun. Teopemsl cymiectBoBanus. JAuddepeHurpoBanne HesBHBIX (PyHK-
ui. DKCTpeMyMbl (PYHKIIMM HECKOJBKUX HepeMeHHbIX. HeoOxoaumoe ycnoBue skcrpemyma. [lo-
CTaTOYHBIE YCIIOBHS HKCTpeMyMa. OTbICKaHUE HauOOJBIINX W HAaUMEHbIINX 3HAUYCHUH (YHKLUH.
3anavya 06paboTku HabmoaeHui. CkansgpHoe noje. ['paqueHT QyHKIMY U €ero CBOWCTBA.

KpaTHble 1 KpUBOJIMHEHHbIC HHTETPAJIbI

3anayu, NPUBOASIINE K MOHATHIO KPaTHBIX MHTErpaioB. /[BoiHON M TpolHOW MHTErpaibl, UX
cBoicTBa. POPMYNMPOBKA TEOPEMBI O CYLIECTBOBAHUU JBOMHOIO UHTErpaia. Teopema o cpegHeM
3Ha4YE€HUH. BrluncieHne KpaTHBIX HHTETPaJIOB IOBTOPHBIM MHTErpupoBaHueM. Ilepexon B ABOMHOM
MHTETpaje K MOJSIPHBIM KoopauHaTaM. ['eomerpuueckue U (pusnyueckue MPUIIOKEHUS ABOHHOIO
MHTErpaa: BblYUCIeHHE 00bEMOB TeJ, IJIOMIAAEH U Macchl TUIOCKUX (QUTyp, CTATUYECKUX MOMEH-
TOB, KOOP/MHAT IIEHTpa TSHKECTH U MOMEHTOB MHEpUMHU IUIockux ¢uryp. Ilepexon B TpoitHOM HH-
Terpajie K HUIUHAPUYECKUM U chepruueckuM KoopauHaTaMm. ['eomeTpruyeckue U Gpusndeckue 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 IIEPBOIO U BTOPOTO POJA, X CBOMCTBA, MpUMephl BeruncieHus. Popmyna ['puna.
VYcnoBus HE3aBUCHUMOCTH KPUBOJMHEHHOIO MHTErpana OT IYTH MHTETPUPOBaHUS (IUIOCKUM CIly-
qaif). Haxoxxenue GpyHKIMHM IByX NEPEMEHHBIX 0 €€ moJHOMY AuddepeHuuany.

YucaoBblie 1 QYHKIIMOHAJIbHbIE PAIbI
Yucnossie psaasl. CXOauMOCTh B cyMMa psiia. Heobxoaumoe ycioBue cxoauMocTu. JleicTBust
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psifa. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB. Psbl €
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MOJIOKUTENbHBIME uieHaMu. [lpusnaku cpaBHenus, [lamambepa, Komm. OOGOOIIEHHBINH psin Kak
MpUMEp STATOHHOTO psifa. 3Hakodepenyronmecs psaasl. [Ipusnak Jleitoauma. OneHka octaTka psja.
AGcomoTHas U HeabCoMOTHAs CXOAUMOCTh. DyHKIMOHANBHBIE psabl. O0JIacTh CXOAMMOCTH, Me-
Tozbl ee onpezaeneHus. CreneHHsle pspl. Teopema AGens. MHTepBan U paguyc cXOIUMOCTH CTe-
neHHoro psaa. CpolicTBa cyMMbl creneHHoro psiza. Pan Telinopa m Maknopena. Pasnoxenue
¢GbyHKUMH B creneHHble psiibl. [IpuMeHeHne cTeneHHbIX PsJIOB B MPUOJIMKEHHBIX BBIYMCICHUSAX:
BBIUUCIICHUE OIPECIIEHHBIX UHTETPAIOB, peneHne auddepeHunanbubix ypaBHeHud. Psanpr @ypbe
10 TpUroHoMeTpudeckuM cucremaM. dopmyiel 11 ko3 dunuenTos psaga. Pasnoxenue pyHkuui
B Tpuronomerpuueckue psaasl @ypoe. Psag Oypee mis 94€THRIX U Heu€THBIX QyHKIMA. Dopmynu-
POBKa JJOCTaTOYHBIX YCJIOBUI cXxoquMOcTH psiioB Pypbe. Pag @ypwe g GyHKIMU C JTHOOBIM ITe-
puoJIOM. YCI0BHE NMOTOYEHYHON CXOAMMOCTH M CXOJAMMOCTH «B cpeiHem». lIpuMeHnenue TpuroHo-
METpUYECKUX PsiioB Pypbe B NPUOIMKEHHBIX BbIUMCIEHUAX. [IoHATHE O MPAaKTUYECKOM rapMOHU-
yeckoM aHanuse. Marerpan @ypee.

Pa3nen 3. O6bikHOBeHHBIE TH(depeHHATBHbIE YPABHEHUS

JAu¢ppepennnaibHbie YypaBHEHHUS

dusnueckue 3a1auu, npuBosiMe K AuddeperunansHbM ypaBHeHUIM. Jnddepennuanbable
ypaBHEHHUs nepBoro nopsaka. [Toustue 06 oOmem u yacTHOM perieHud. VIHTerpanbHble KpUBBIE.
Havaneneie ycinoBus. 3agaya Kommu. TeopeMa cyiecTBOBaHMs ¥ €IMHCTBEHHOCTH PELLEHUS 3a7a4u
Komm. OcHOBHBIE K1acChl YPaBHEHUM, HHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3AeisioluMuUcs rnepe-
MEHHBIMH, OJJHOPOAHbIE U JuHelHble. [lonsTue 06 ocobom pemenuu. [lone Hanpasnenuii audde-
peHIUANBHOTO ypaBHeHUs. M3okmunbl. [Ipmnoxkenus muddepeHansHbIX YpaBHEHUH IEPBOTO
HopsiIka B Pa3IMUHbIX 00nacTax Hayku. JAuddepeHunanbupie ypaBHEHUs BBICIIUX MOpAakoB. O6-
mee u yacTHoe peuienue. 3amada Komm. IToHsTHEe 0 KpaeBbIX 3amadax ais AudQepeHnnarbHbIX
ypaBHEHMI. YpaBHEHHUs, JOMyCKaloIle MoHmKeHue nopsaaka. [Ipumeps npumenenus auddepen-
LUaIbHBIX YPaBHEHUN B Hayke M TexHuke. JIuHelinble nuddepeHnuanbable ypaBHEHMs, OAHOPO/I-
Hble ¥ HeotHOopoaHbIe. [ToHaTHe obmero pemenus. CBoiicTBa ux pemeHuil. JInHeiiHO He3aBUCHMBIE
pemenus. Ctpykrypa oOuiero pemienus. JInHelnble oqHOpOAHbIE AU PepeHInanbHbIE YPABHEHUS
BTOPOTO TMOPSAJKA C MOCTOSHHBIMU KO3(duuneHTaMu. XapaKTepUCTHUECKOEe YpaBHEHHUE. 3amnuch
o01Iero pemnieHrs B 3aBUCUMOCTH OT KOPHEW XapaKTepUuCTHIecKoro ypasHeHus. CTpykTypa oOuiero
pELIEeHNs TMHEWHOTO HEOAHOPOJHOTO ypaBHEeHUs. TeopeMa 0 HaJOXKEHUM pEIICHUN. Y paBHEHUS C
IIPaBOM YacThIO CHEHUAIBHOrO BUAA. [[prilokeHus K ONMMCaHUIO JIMHEWHBIX Mozened. Meron Bapu-
alluM MPOU3BOJIHBIX TMOCTOSHHBIX. JIMHelHble nuddepeHranbHble YpaBHEHUS ¢ MOCTOSHHBIMU
K03 (HULIHEHTaMH BBICIIMX TOPSAIKOB.

Cucrembl 1u¢pdepeHINATBHBIX YPABHEHU

HopmaneHas cucrema audQepeHInaibHbIX ypaBHEHU. ABTOHOMHBIE CHUCTeMBl. BekTopHas
3amuch HOPMAJILHON cUCTeMBI. ['eomeTpuueckuii cMbIch pemieHus. @a3oBoe MpOCTPaHCTBO (IUIOC-
KOCTb), (hazoBas kpuBas. [IpuinoxeHus B JMHAMUKE CUCTEM MaTepHUajbHBIX TOYEK, B TEOPHH aBTO-
MaTUYECKOI0 YIpaBiieHus, B Onojoruu u T.1. 3aaaya Komm 17151 HopManbHO#M cuctemsl AuddepeH-
LUalbHBIX ypaBHEeHU. TeopeMa CylecTBOBaHMs U €AMHCTBEHHOCTH peleHus 3agadn Komm. Me-
TOJ UCKJIIOYEHHUS JJIsl pelleHrs HOPMaJIbHBIX cucTeM nuddepeHuanbHbix ypaBHeHHH. CrucreMsl
TUHENHBIX uddepeHInaIbHbIX YpaBHEHUN, CBOWCTBA pelleHui. PemieHue cuUCTEM JTHMHEWHBIX
g depeHInaTbHBIX YPaBHEHHUH € MOCTOSHHBIMU KO3 QULIEHTaMU.

Paznen 4. /Iluckpernass MmateMaTuka

DneMeHTHl TeoOpuu MHOXKeCTB. J{narpamMmel Diinepa — Benna. DnemeHTsl kKoMOuHaTOpUKU. by-
neBa anrebpa, pyHkuu anreOpsl goruku. [lomunom XKerankuna. AnreOpa MHOXKECTB. DIIEMEHTHI
Teopuu rpadoB: onpeaeneHre, Bubl rpadoB, onepanun Haj rpadgamu. Marpuiia CMEeKHOCTH.
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Pazgen S. Teopust BepoATHOCTEH € 3JIeMEHTAMUA MATEMATHYECKOH CTATUCTUKH

Cayuaiinbie coObITHS

[Ipenmer Teopun BepoOsSTHOCTEW. 3HAYEHUE Kypca TECOPUM BEPOSTHOCTEM M MaTEMaTHUYECKOH
CTaTUCTHKH B MPO(ECCHOHATBHOI MOArOTOBKE U MPO(pECCUOHATBLHON AeaTenbHOCTH. Posb poccuii-
CKMX YYEHBIX B Pa3BUTHUH TeopHH BeposiTHocTed. Kiaccuduxauus cobsrtuii. [IpoctpancTso aie-
MEHTapHBIX COOBITHIA. Anredpa coObituii. [loHsTne ciaydaiinoro coObITHs. OTHOCHTENBHBIE YaCTO-
ThI. 3AKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4acCTOT. CBA3b MEKIY BEPOATHOCTHIO U OTHOCUTEIBHOU
yactoToil. [lonsTie BeposTHOCTH coObITHs. Kilaccnyeckoe U reoMeTpryecKoe OIpeesieHue Bepo-
arHoctu. KomOGunaropuka. HernocpencrBeHHoe BbluuciieHue BepostHocTu. [lonsaTre 06 akcuoma-
TUYECKOM IIOCTPOEHUU TEOPUU BEPOSATHOCTEW. DeMEHTapHasi Teopusl BEposiTHOCTEH. MeTo/ibl Bbl-
quCcJIeHUs BeposiTHOCTe. TeopeMa o moBTOpeHUHU onbIToB (cxema bepHynnn). HauseposiTheitmas
4acToTa IpU OBTOPEHUH OIIBITOB.

Cay4aiinble BeJTH4MHBI

CrnydaiiHble BETMYMHBI U 3aKOHBI UX pacnpenenacHus. JJMCKpeTHbIe U HENTPEPbIBHBIC CITyYaiiHbIE
BennuuHbl. Pan pacnpenenenus. OyHKIMs pacnpenenaeHus, INIOTHOCTh PaclpeneeHus, UX B3au-
MOCBS3b U CBOMCTBA. BeposATHOCTh momananus ciydalHOW BEJIMYMHBI HA JAHHBIA MHTEpBal. Ywuc-
JIOBBIE XapaKTEPUCTUKH CIyJalHBIX BEIMYMH. MaTeMaTuuecKkoe 0KMAAHUE U €T0 CBSA3b CO CPEIHUM
apudmernyeckuM (3aKoH Oosbliux yucen). Jucnepcus u cpeaHee KBaIpaTUYECKOE OTKIOHEHUE
cnydaiiHot BenmuuHbl. Pacnpenenenue Ilyaccona. bunommansHoe pacnpenenenue. HopmanbHoe
pacrpeneneHue, ero CBOMCTBA, YCIOBUS, IPU KOTOPBIX OHO BO3HHUKAET. YHUCIOBBIE XapaKTEPUCTUKU
HOpMaJIBHOTO 3akoHa. dynknus Jlamtaca. BerauciaeHue BEpOSTHOCTH MOMAAHUS CIIy4aliHOW BEJIU-
YMHBl Ha 33JaHHBI MHTEpBal B Cilydya€ HOpMallbHOro pacmnpeneneHus. l[lonstue o aBymepHOM
HOpMaJbHOM pacnpeneneHuu. [Tonstue o pazauuHbeix Gopmax 3akoHa OoapmMX yucen. Teopembl
bepnynnu n Yebsimena. Llentpanbhas npenenbHas Teopema JIsmyHoBa.

DJieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

I'eHepanbHas COBOKYNMHOCTb M BbIOOpKa. Bapuanmonnslii psi. ['mcrorpamma, smnupudeckas
GyHKIUS pacrpeneneHus, BBIOOPOUHOE cpefHee M aucnepcus. TouedHble OLIEHKHM HEM3BECTHBIX
IapaMeTPOB paclpeieeHUs 0 BHIOOPKE U UX XapaKTEPUCTHKH: HECMEIEHHOCTh, 3(h(heKTHBHOCTB,
COCTOSITENIbHOCTb. MeTO/IbI MOJIy4eHHs TOUEUHBIX OLIEHOK: METOJ] MaKCUMAJIbHOT'O IIPABI0N0 100N,
METOJI HAUMEHBIINX KBaJIpaToB, METOJ MOMEHTOB. MIHTepBasIbHBIE OLICHKU. VIHTEpBaJIbHOE OLIEHU-
BaHUE apaMeTPOB HOPMAJIBHOIO paclpeaeeHusl.

[lonatne o craTHCTUYECKOH Tumore3e M oOmas cxema, OCHOBHBIE METOJbl €€ MPOBEPKH.
Ommbku 1-ro u 2-ro pona. Pematromas nporeaypa. MomHocTs Kputepus. JloBeputenbHbie 001a-
ctu. Kpurepun npoBepku rumnores.

Cucrema ByX ciay4yailHbIX BenWuyuH. DyHKIMOHANbHAs, CTATUCTHUYECKas U KOPPENALMOHHAs
3aBUCHUMOCTH MEXAY BEJIMYMHAMH. DJIEMEHTHI KOPPEISLUUOHHOIO aHanu3a. JIMHelHsli perpeccu-
OHHBIN aHanmu3. OCHOBHBIE CBOMCTBA perpeccuu. OIEHKU MapaMeTpOB PErPECCUOHHON MOJIENH 10
METOJly HAaMMEHBIINX KBAaJpaTOB U CBOMCTBA ATHX OLEHOK. Y paBHEHHUs JIMHENHON perpeccuu. Tec-
HOTa CBsI3U U €€ olleHKa 1o koddduunenty xkoppensuuu. [lonstue o HenuuelHoit perpeccuu. Kop-
penAuMoHHOE oTHOoIIeHue. OmnpeneneHue napaMeTpoB HEJIMHEMHBIX YPaBHEHUN 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 MPOPECCHOHATBHON MOATOTOBKE 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
ompeAenuTeNs mo ctpoke (crondmy). ObpaTtHas marpuna. Panr
MaTpPHUIIBL.

CucreMsl ABYX U TpEX JIMHEHHBIX ypaBHEHUH. MaTpuuHas 3anuch
CHUCTEMbI JIUHEHHBIX ypaBHeHUH U e€ pemeHue. Teopema Kpone-
kepa-Kanemnu. HccnenoBaHue COBMECTHBIX CHUCTEM JIMHEHHBIX
ypaBHeHul. ba3zucubsle 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. JIMHENHO He3aBUCHMBIE BEKTOPBI. [IpsMoyromns-
Hbli Oaszuc. PasnoxeHue BekTopa B MPSIMOYrojJbHOM 0Oasuce.
Hanpapnsroomuye KOCMHYCHl U JJIMHA BeKTOpa. JInHelHble omepa-
UM HaJ BEKTOpaMH B KOOpAMHATHOU ¢opme. JleneHue oTpeska B
3aJaHHOM OTHOIIICHHH.

CkansipHOE IpoM3BEAEHUE BEKTOPOB. CBOMCTBA CKAJISAPHOIO 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. [lonarue o cMemnan-
HOM TIPOU3BEJICHUH, BhIpaXKeHUE B KoOpAuHAaTHOU (popme. [Tpume-
HEHHUE BEKTOPHOTO U CMENIAHHOTO IPOU3BEICHUH.

YpaBHEHMs JIMHUM Ha IUIOCKOCTU. IlossipHBIE KOOpIMHATHI Ha
I0CKOCTH. POpMBI ypaBHEHHsI NPSAMOM Ha IUIOCKOCTH. YTOJI
MEXAY NPAMBIMU. Y CIIOBUSA MApaJUICIIBHOCTA U IEPIEHIUKYIISAP-
HOCTH NPSIMBIX. Y paBHEHHUE MMyUYKa MPSAMBIX.

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

IToBepXHOCTH M MX ypaBHEHUs. Y PaBHEHHUs IUIOCKOCTH U MPSAMOMN
B IIPOCTPAHCTBE. YTOJ MEXKAY IUIOCKOCTAMHU. Y CIIOBHS Napajlleib-
HOCTH M TNEPIEHIUKYISAPHOCTH IIJIOCKOCTEN. YTOI MEXAY NPSIMBbI-
MU. B3auMHOE pacnosioKeHue MpsMBIX B IIPOCTPAHCTBE. YTOJI
MEXy IPSIMOM U MIJIOCKOCTBIO.

10.

[ToBepxHOCTH BTOpOTO TOpsiaKa. L[MImHAPUYECKne TOBEPXHOCTH.
Cdepa. Dmmuncoun. ['mnep6onounsl. [lapabomonnasl. ['eomerpu-
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Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

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

11.

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

12.

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

13.

[Tpenen gyHkmmm B TOYKE, HA OCCKOHEYHOCTH. | 'eomMeTpuieckas
wimtoctpanus. OnHoctoponHue mnpenensl GyHKu. beckoneuHo
Mayible (YHKIIMH, WX CBOHCTBA. beckoHeuHO Ooibiue (QyHKINU,
UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSIMHU.

14.

Teopembl 0 cBsI3U (QYHKIIUH, UMEIOIICH TIpe/ies, ¢ 06CKOHEYHO Ma-
noit ¢ynkuueir. OcHOBHBIE TeOpeMBbl O mpenenax. HeompeneneH-
HOCTH M METOJII WX PACKpPbITHA. BBIUUCIEHHE OJXHOCTOPOHHHUX
npezienoB. TeopeMbl O TIpeAeNbHOM IEepexoje B HEPaBEHCTBAX.
3ameuarenbHble npeaensl. CpaBHEHHE OECKOHEYHO MaNbIX (DyHK-
11il. DOKBUBaJICHTHbIE OECKOHEYHO MaJible (PYHKITUH.

15.

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

16.

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

17.

3amaun, TPUBOMAIIME K TOHSATHIO MPOU3BOJIHOW. OrpeseneHue
npou3BoaHONW PyHKIMHM B Touke. OCHOBHbIE MpaBuia JuddepeH-
nupoBanusa ¢yHkuui. IlpousBoanas cinoxnoit pynkuuu. ITpous-
BOJIHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIUH, TabInIa MPOU3BOI-
HbIX. [Ipon3BoHas HesIBHOW U MapamMeTpudecKH 3aJaHHON (QyHK-
097078

18.

Teopema o HenpepbIBHOCTH nuddepenimpyemort GpyHkuuu. Jud-
depennman ¢ynkuuu. ['eomerpuueckuit cMpica. CBsi3b ¢ MPOM3-
BoiHOM. CBolicTBa nepsoro nuddepennuana. ['eomerpuyeckuit u
MEXaHUYECKUNM CMBICI IPOU3BOJHON. YPaBHEHHUS KacaTeIbHON U
HOPMAJIX K INIOCKON KPUBOM.

19.

[TpousBonHble 1 AuddepeHnransl BEICINX TOpsiIkoB. HemnBapu-
aHTHOCTh (opMbl HddepeHanoB BbICIIUX NOPSAKOB. MexaHu-
YECKUIl CMBICII IPOM3BOAHONM BTOpPOro mnopsika. Bropas mpous-
BOJIHAs MapaMeTPUUYECKH 3aJaHHON (PYHKLUHU U HESIBHON (YHKLIUU.
OcHOBHBIE TeOpeMbl TU(PEPEHIINATBHOIO HCUUCICHHS IEHCTBH-
TEJIbHOM MePEMEHHOMN U UX NMpUMEeHeHue: Teopembl Depma, Pos,
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Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

Jlarpanxa, Komu. [IpaBuio Jlonurans.

20.

[Tpumenenne nupdepeHuanTbHOT0 UCYUCICHHS IS UCCIe0Ba-
HUSI QYHKIUH U TOCTPOCHUS UX I'pauKOB. Y CIOBUS MOHOTOHHO-
cTH (QYHKIHU. DKCTPEMYyMbl (YHKIUHU, HEOOXOIUMOE U JOCTATOY-
HOE YCIJIOBHS CYIIECTBOBaHMS dKcTpeMyMa. OThICKaHHE HaUMEHb-
niero M HamOoblero 3HadeHud (GyHkuuu, muddepeHIupyeMoi
Ha OTpE3Ke.

21.

HccnenoBanue Boimykioctd (yHkmmu. Touku meperuba. Jlocra-
TOYHOE YCJIOBHE CYIIECTBOBAHHUS TOYKH Tepernda. 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 MHTETPUPOBAHUE.

23.

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

24.

PaznoxxeHnue panpoHanbHbBIX ApoOeit Ha mpocreimue. MaTerpupo-
BaHUE PallMOHAIBHBIX (QYHKIUH.

25.

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

26.

3amauy, MPUBOJALIME K IOHSATHIO OIPEAEICHHOrO0 WHTErpaa.
OmnpeneneHHblil uHTErpan. Teopema CyIeCTBOBaHUS ONPEIEIICH-
HOoro uHTerpaynia. CBOWCTBa oOIpeAesieHHOro uHTerpana. [Ipous-
BOJ/IHAs MHTErpaa 110 BEpXHEMY IIEpEMEHHOMY Ipeaeny. Popmyiia
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-
I'PUPOBAHMSI U OT HEOIPAaHMUYEHHBIX (DYHKIHUH.

29.

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

TypBl).

30.

OYHKINH IBYX JIEHCTBUTENBHBIX NIEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Husa. O6macte onpenenenus. JIMHUM ypoBHS (QyHKIIUU JABYX TEpe-
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 auddepennunana. [Ipous-
BOJHBIE U AU(depeHnanbl BHICIIMX NOpsSAKOB. Teopema o cMe-
[IAHHBIX TPOU3BOAHBIX. KacaTenbHas MmIocKOCTh U HOpMaJhb K TO-
BEPXHOCTH.
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Kpatkoe congepxanue nekuui

KoanuectBo
4acoB

IIpaxTuyeckas
MOJArOTOBKA

32.

OkcTpeMyMbl (QYHKIUU ABYX NepeMeHHbIX. HeoOxommmoe ycio-
BUE dKcTpeMyMa. JloctaTouHoe ycimoBue 3kcTpemyma. OTbICKaHHe
HAaUMEHBIINX U HAUOOJBIINX 3HAYEHUN (PYHKIHMU. DIIEMEHTHI T€O-
pUM TIOJIS: BBIYHCICHUE TPAIUCHTA, MPOW3BOJHON MO HAmpaplie-
HUIO.

33.

3amaun, MPUBOASIINE K MOHATHIO TU((HEepeHIIMATBHBIX YPaBHEHUH
(AY). Iopsmok Y, pemenue Y nepBoro nopsaka. HauanpHbie
yCIIoBUsI, 00IIee penieHue, yactuoe pemenue. 3agaya Kommu. Teo-
peMa CyIecTBOBaHUS M €IMHCTBEHHOCTH perieHus 3anauu Ko,
Y l-ro mopsinka ¢ pa3aenstomuMucs IePeMEHHBIMU.

34.

Onnoponnsie J1.Y. nepBoro mnopsnka. Jluneinsie [[.Y. mepBoro
nopsiika. YpasHeHnue . bepnymnu. Ilone nanpasnenunii. M3oknu-
HBI.

35.

JY Broporo mnopsaka. HauanpHble ycinoBusi, oOliee pelleHue,
yacTHOoe pemreHue. 3amada Komm. uddepeHnmansHbie ypaBHE-
HUSL BTOPOTO IOPAJKa, JOIYCKAIOIUe MOHMKeHHe nopsaka. JIu-
HeiHbIe onHOpoaHbIe muddepennmanbapie ypaBHerus (JIOLY)
BTOpOTro nopsjaka. JIMHeHO He3aBUCUMbIE U 3aBUCHMBbIE PEIICHUS.
Omnpenenurens BpoHckoro, ero cpoiictBa. Teopema o CTpyKType
obmero permenus JIOHAY. O6mee pemenue JIOAY ¢ mocTosHHBI-
MU K09 QUITCHTaAMH.

36-
37.

Jlunelinple  HeogHOpOJHbIE AUDdepeHunanbHble  ypaBHEHUS
(JIHAY) BTOoporo mopsiika C TMOCTOSSHHBIMH KO3(PHUIIMEHTAMH.
Teopema o cTpykType o01iero pemeHus. MeToJ1 Bapyaluu mpous-
BOJIBHBIX MOCTOSIHHBIX. OThICKaHue yactHoro pemenust JIHAY co
CIEMAJIbHBIM BHJIOM IpaBoi yacTH. Teopema 0 HalOKEHUU pe-
nieHnid. Crucremsl quddepeHIIMaIbHbIX YpaBHEHUI.

38-
39.

3ajauu, TpUBOASAIIME K MOHATUIO IBOWHOTO MHTErpana. J[BoitHoii
MHTETpajl, ero omnpeneneHne. TeopeMa CylecTBOBaHUS JBOMHOIO
uHTerpana. CBoiicTBa, TeopeMa O CpeJHEM 3HaueHHH. Brrumcie-
HHUE IBOMHOro MHTerpaina. Ilepexoa K MOJISIPHBIM KOOPAWHATAM.
IIpunoxeHrst IBOMHOTO MHTETpaJa.

40.

IlonsiTHe TpolHOrO MHTErpajna. BrluncieHue TPOMHBIX HHTETpa-
JOB B IMJIMHAPHYECKHUX, chepudeckux KoopauHatax. lIpunoxe-
HUs TPOMHOT'O MHTETpaJIA.

41-
42,

3amavya 0 BBIYUCICHUU pabOTHI MepeMeHHOM cuibl. OmpeseneHue
KPUBOJMHEHHOTO MHTErpajia 1mo koopauHaraMm. CBONCTBA, BBHIYHC-
nenune. @opmyna ['puHa. YCiI0BUS HE3aBUCMMOCTH KPUBOJIMHEM-
HOTO WHTErpajia Mo MyTH UHTerpupoBanus. HaxoxaeHue hyHKIum
JBYX MEPEMEHHBIX 0 ee moaHoMy Auddepennuany. [Ipunoxenus
KPUBOJIMHEMHOTO MHTErpaJia BTOPOTO poOJa.

43.

Yucnosele psapl, CyMMa psaaa, CXOAUMOCTb U pacxoguMocTb. He-
obxoaumbie ycioBus cxonumoctu. P [upuxite. ["apmonnueckuii
psan. Pan reomerpuueckoit mporpeccuu. CBOWMCTBA CXOASIIUXCS
pAnoB. Pspl ¢ MOMOXKUTEILHBIMUA WieHaMU. [Ipu3Haku cpaBHEHUS
psioB. [Ipusnak Jlanam6epa. MaTerpansublil npusHak Komm.

44,

3Hakodepenyrontuecss psanpl. [Ipusnak JleiiOaua. AOGcomoTHas,
ycnoBHas cxoaumocTb. CreneHHble panasl. Teopema Abens. MH-
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TEpBaAJl U PanyCc CXOIUMOCTH CTENEHHOrO psaaa. CBoicTBa CyMMBI
CTETIEHHOTO psifia: HePEPhIBHOCTD, MowieHHoe auddepenunpona-
HHE ¥ HHTETPUPOBAHMUE.

45.

Psaner Teiinopa u Makiopena. Pasnosxxenue sneMeHTapHBIX (QyHK-
uuii B psia Teinopa u B psig MaknopeHna. [IpunoxkeHue creneHHbIX
PSIOB K MPUOIMKEHHBIM BBIYMCIICHUSM HHTETPAJIOB.

46.

Psaner Oypee.

47.

[Ipenmer Teopun BeposiTHOCTEU. POJIb pOCCUICKUX YUYEHBIX B pas-
BUTHH Teopuu BeposiTHocTed. Kiaccudukamnus codprtuii. Knaceu-
YecKOe W CTAaTHCTUYECKOE OIpPENIEICHHsS] BEPOSTHOCTU COOBITHSA.
3aKOH YCTOMUMBOCTH OTHOCHUTENIbHBIX 4acToT. ['eomeTpuueckue
BEPOATHOCTH. DIIEMEHTHl KOMOMHATOPUKH.

48.

TeopeMsl Cl10KeHUsT BEPOSATHOCTEN U CIIEICTBHS U3 HUX. Y CIIOBHAS
BEPOATHOCTb. Teopembl yMHOXEHHsI BeposTHOCTe. Popmyna
noysiHoM BepositHocTH. Cxema bepnymm. ®opmynel Jlamnaca u
IlyaccoHa.

49.

JluckpetHble ciydailHble BEJIMYMHBL. 3aKOH paclpelesieHus,
¢bynkuus pacrpeneneHus. YuciioBble XapakKTepUCTHKH. BbuHOMU-
ajbHBIN 3akoH. 3akoH [lyaccona.

50.

HenpepriBHble ciyuaiinple BenWUuHbl. DYHKIMS IUIOTHOCTU pac-
IIPEIEIICHUs] BEPOSATHOCTEN. YNCIIOBBIE XapaKTEPUCTHUKHU.

ol.

PaBHOMEpHOE, NOKa3aTENIbHOE W HOPMAaJbHOE pacClpeiesICHUs.
[TonsiTue o pa3nuuHbBIX Gopmax 3akoHa OosblIMX YHcen. Teopema
bepuyniau YeOsiiesa. LleHTpanbHast peiesibHasi Teopema.

52.

['eHepasibHass COBOKYIHOCTb, BBIOOpKA, BapHalMOHHBIA psan. ['u-
cTorpamma, smnupudeckas (GpyHkuus pacnpeneneHus. CTaTUCTH-
YecKue OLEHKU napaMeTpoB. TpeboBaHUs K OILlEHKaM. DMIOHpUYe-
CKHE€ OLIEHKH MAaTeMaTH4eCKOro OXKUAAaHWs U aucnepcuu. MuTep-
BaJIbHOE OlleHUBaHUE. J[oBepUTEIbHbIE UHTEPBAIIBI I MaTeMaTH-
YeCKOTo 0KMJaHMs U aucnepcuu. 3agada 00 oo0beMe BHIOOPKH.

53.

ITpoBepka cTaTUCTHYECKUX TUIOTE3: 1) 0 3aKOHE pacnpenencHus
CIIy4aifHOM BEJIMYHUHBI; 2) O Pa3IMYUU B OLIEHKaX apaMeTpoB; 3) o
NPUHAAIEKHOCTH BBIOOPOK OJIHOM TeHEpaIbHON COBOKYITHOCTH.
CrarucTudeckue KpuTepuu NpoOBEpKH rumnores: kpurepuid [Inpco-
Ha, Konmoroposa, CteroieHTa.

Hroro

106

10%

3aounas popma oOyueHnus

/1

Kpartkoe conepxanue nekiuin
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MOJIrOTOBKA

Ponb poccuiickux ydeHbIX B pa3BUTHM MareMaTtuku. Onpenenure-
T 2-T0 U 3-TO MOPSAKOB U UX CBOWCTBA. PasnokeHue onpenenu-
Tenst 1mo crpoke (crondimy). CUCTEeMBI ABYX M TpeX JIMHEHHBIX
ypaBHeHul. Bekrtopsl. JIunelinble onepanuu Haj Bekropamu. Pas-
JIOKEHUE BEKTOpa B NpsAMOYrosubHOM Oasuce. Hampasnsronme ko-
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CUHYCbl U IJIMHA BCKTOpA. CKaJ'IHpHOC, BCKTOPHOEC, CMCHIAHHOC
IMPOU3BCACHUSA BCKTOPOB.

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

Onpenenenne MPOU3BOAHON (YHKIHMH B TOYKe. ['eomeTpruyecKuit
Y MEXaHUYECKUU CMBICI IPOU3BOAHON. Y paBHEHHUs KacaTeIbHOU U
HopMmanu. OcHoBHblE mpaBwia auddepeHurpoBaHus QGYHKIHUHN.
[Tpou3BoHBIE OCHOBHBIX dJIeMEHTapHbIX QyHKUMN. duddepenun-
an ¢pynkuuu. [Ipasuno Jlonurans. [Ipumenenne nuddepennuann-
HOTO MCUWCJICHHS AJISl UCCIeNoBaHUs (QYHKIUH U MOCTPOCHUS HX
rpaduKoB.

[TepBooOpaznas ¢yHkuus. HeompeneneHHbI HHTErpal U €ro
cBoiicTBa. Tabnuia nHTErpagoB. MeTo bl MHTETPUPOBAHUSI.

3ajaun, OPUBOASAIIME K IOHATHIO OMNPENEICHHOTO HWHTErpana.
Omnpenenennbiii uHTErpan. CBOICTBA ONpPEIEIEHHOIO MHTErpaa.
®opmyna Herotona-Jleitbuuma. Meronsl unterpupoBanus. [Ipu-
JIO’KEHHE ONPENIECICHHOIO HHTErpalla K PEIIEHUI0 T€OMETPUYECKHUX
3azad.

OyHKIUU IBYX JEHCTBUTEIBHBIX MMEPEMEHHBIX, CIIOCOOBI UX 3a/1a-
Hus. YacTHble npou3BoJHbIE NepBoro nopsaka. [lonueni aupde-
peHIUaNl, €ro CBsI3b C YAaCTHBIMU MPOU3BOIAHBIMU. DKCTPEMYMBI
(GYHKLUU IBYX IEpEMEHHBIX.

JIBOMIHON WHTErpayn, ero omnpeneiacHue. BeruucieHue IBOWHOIO
uHTerpana. Ilpunoxenus nsoiiHoro wuHrerpaia. OmnpeneneHue
KPUBOJIMHEHHOTO MHTErpaja no koopauHataMm. CBOWCTBA, BbIUKC-
JeHue. YCIIOBUs HE3aBUCUMOCTH KPUBOJIMHEHMHOIO MHTETpasa Io
IIyTH UHTETPUPOBAHUSL.

Yucnosble psaabl, CymMma psia, CXOAUMOCTb U pacxoaumocTts. He-
00XO0JIMMBIE YCTIOBHSI CXOJIMMOCTH. ['apMOHHUYECKUI U T€OMETpHU-
YeCcKUU psal. JlocTaToyHble NPU3HAKUA CXOAMMOCTH 3HAKOIIOJIOKHU-
TENbHBIX PSIOB (IMPU3HAKU CpPaBHEHUsS psAIOB, Npu3Hak Jlamambe-
pa). 3Hakouepenyromuecs psabl. Ilpusnak Jleitonuna. A6comot-
Hasl, yCJIOBHAsA CXOANUMOCTb. CTENEHHBIE PsJIbL.

3anauu, NPUBOJAIINE K MOHATHIO MU PepeHINaTbHBIX YpaBHEHHI
(AY). opsimox Y, pemenue 1Y nepBoro nopsiaka. HauanpHbie
ycnoBus, of1ee pemeHue, yactHoe pemenue. 1Y I-ro nopsiaka ¢
pa3ensAoMUMHCS NTepeMeHHbIMU. OJTHOPOHbIE U JMHEWHbIE /(Y
nepsoro nopsiaka. JAuddepenunanbapie ypaBHEHHST BTOPOTO I0-
psiKa, TOMyCKalollue MOHMKEeHNe nopsaaka. JInHelHple 0AHOPO/I-
Hble U HEOAHOpPOJHBIe nupdepeHlnalbHble YPaBHEHUSI BTOPOTO
NOpsJIKA.

10.

ITpenmer Teopun BeposiTHOCTEN. POb pOCCHICKUX YYEHBIX B pa3-
BUTUU Teopuu BeposTHocTel. Knaccudukanus coOsituii. Knaccu-
YeCKOe M CTAaTUCTHUYECKOE OIpPENEICHUsI BEPOSITHOCTU COOBITHS.
Anrebpa coObrtuii. Kombunaropuka. TeopeMbl clIOKeHHS BEPOAT-
HOCTEH U CIICACTBUs U3 HUX. YCIIOBHAs BEPOSITHOCTb. TeopeMbl
YMHOXEHHSI BEpPOSATHOCTEU. J[MCKpETHBIE CIydailHble BEJIWYWHBI.
3akoH pacnpezneneHus, QYHKIHs pacnpeneneHus. YucioBble Xxa-
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Ne . Konuuectso | IIpaktuueckas
Kpatkoe copeprxanue aexuuii
/11 4acoB MOJArOTOBKA
PAKTEPUCTUKH.
Hroro 14 10%
4.3. ConepxaHue J1a00paTOPHBIX 3aHSITHIA
JIaGopaTopHble 3aHATHUS HE IPEAYCMOTPEHb! Y4EOHBIM IIJIAHOM.
4.4. ConepxaHue NPaAKTHYECKUX 3aHATHI
Ounas ¢popma 00yueHust
Ne . Konnuectso | IlpakTuueckas
HanmMeHoBaHMe MPaKTUUECKUX 3aHATHUIH
/i 4acoB noAroTOBKa
1. | DneMeHThI TMHEHHON areOpsl 6 +
2. | DneMeHThbl BEKTOPHOM anredpbl 6 +
3. | AHanuTHYeCKas TeOMETPHS 10 +
4. | OyHKIMA 1 +
5. | lpenen. HerpepsIBHOCTH 6 +
6. | KommiekcHble uncna 3 +
7. | Auddepennmanbuoe ncuucnenre GyHKIMN OJJHONW EPEMEHHOMN 10 +
8. | HeomnpenenenHslit HHTErpa 8 +
9. | OnpeneneHHbIN HHTETpa 8 +
10 JuddepeHunanbHoe HCYUCIEHNE (DPYHKIMM HECKOJIbKUX Iepe- 5 +
" | MEHHBIX
11. | AuddepenunanpHble ypaBHEHUS 8 +
12. | Cucremsl quddepeHraIbHbIX YpaBHEHU N 2 +
13. | KpatHble 1 KpUBOJIMHEHHBIE HHTETPAJIBI 12 +
14. | YucnoBble U (YHKIHOHATIBHBIE PSABI 6 +
15. | MHoxecTBa. DJ1eMEeHThl KOMOUHATOPUKH 2 +
16. | Cirygaiinbie COOBITHS 8 +
17. | CnydaiiHble BEIMYUHBI 8 +
18. | DeMeHTHI MaTEeMaTHYECKON CTATUCTUKH 10 +
Hroro 120 40%
3aounas popma o0yuenus
No . Komnuectso | IIpakruueckas
HanmMeHoBaHME TPAaKTUIECKUX 3aHATHI
o/o 4acoB IOJIrOTOBKA
1. | DneMeHTHl BEKTOPHOW anredpbl 1 +
2. | AHamuTHUeCcKas TeOMeTpus 1 +
3. | Ipenen. HenpepsiBHOCTH 1 +
4. | IuddepennuanpbHoe ncunciaeHue GyHKIUA OTHOU MMEPEMEHHON 1 +

19




Ne . Konuuectso | IIpaktuueckas
i HanmMeHoBaHMe MPaKTUYECKUX 3aHATHUH 4acon HOArOTOBKA
5. | HeompeneneHnHbiit mHTErpaj 1 +
6. | OnpeneneHHbBII HHTETPA 1 +
7 Huddepennnanbaoe ucunciaeHne GyHKINU HECKOJIBKHX Tepe- 1 +
MEHHBIX
8. | KpaTHble u KpuBOJIMHEHHBIE HHTETPAJIBI 1 +
9. | YncnoBble ¥ PyHKITMOHATHHBIC PSIJIBI 1 +
10. | Auddepennnanbupie ypaBHEHUS 1 +
11. | Cnyuaiinbie COOBITHS 1 +
12. | CnydaiiHble BEIMYUHBI 1 +
HTroro 12 40%

4.5. Buasl u cofepkaHue CaMOCTOATEIbHONH PaGoThI 00yYaIOIMXCS

4.5.1. Buapl camocTosTeNbHON pabOThl 00yUYaronIuXcs

Konungectso
4acoB
Buasl camoctosTenbHON pabOThl 00y4arOIIUXCS U 10 3204HO
10 OYHOH opme
dbopme obOyue-
oOyueHus
HUS
[ToaroroBka Kk MPaKTUYECKUM 3aHATUSAM 32 24
BrinonHeHue KOHTPOJIbHOM paboTh 164
CaMocTosTenbHOE N3yUEHUE OTIEIbHBIX TEM U BOIIPOCOB 16 164
[ToaroToBka MHAMBUYANBHBIX MUCbMEHHBIX Pa0bOT (THUIIO-
32
BBIX PacueToB)
[ToaroroBka K IPOMEKYTOUYHOMN aTTECTAL[UU 9
Hroro 89 352
4.5.2. ConepxaHue CaMOCTOSTEIbHON pabOThl 00YJarOIUXCsl
KomnuecTtBo
No . 4acoB
o aMEHOBaHUE TEM U BOIIPOCOB 10 O9HOR | o 3a04HOM
dhopme 00y- |hopme 00y-
YEHMSI YEeHUs
Marpuiibl, AEHCTBUS C HUMU. BbIUncIieHne onpeaenuTenei pas-
1 | mHBIME ciocobamu. Pemienne cucreM JUHEHHBIX ypaBHEHHN 1 16
" | merogom [aycca, mo popmynam Kpamepa, ¢ momompio oOpat-
HOM MaTpPHUIIBL.
JIuHeitHple onepanuu HajJ BEeKTOpaMu. PasiokeHue BeKTopa Io
2 6azucy. Hanpasmsromue KocuHychl U AnuHa Bektopa. Ilpume- 1 18
" | HEHUE CKAJISIPHOTO, BEKTOPHOI'0, CMEIIAHHOTO MPOU3BEIACHUN B
pElIeHNN NPUKIAIHbIX 3a1a4. [IoHATHE O BEKTOpPHBIX AMArpam-
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

MaX B HAYKC U TCXHHKC.

Paznuunblie GopMbl ypaBHEHUS NpAMON Ha mockocTu. Penienne
3a/a4 Ha METOJ KOOpAMHAT (pacCTOSHUE MEXKIY ABYMS TOYKa-
MU, JEJIEHUE OTPE3Ka B JIaHHOM OTHOILIECHHUHU, PACCTOSHUE OT
TOYKM /10 IpsiMoii). KpuBble BTOpOro mnopsjka: NpUBEIEHUE K
KaHOHUYECKOMY BUIY, IOCTPOCHHUE HA INIOCKOCTU. TeXHUUYECKHE
IIPUJIOKEHUS] TEOMETPUYECKUX CBONMCTB KPUBBIX.

14

I'eomeTpuyeckue CBOMCTBA MOBEPXHOCTEH BTOPOTO MOpPSAJIKa,
uccienoBanue uX (GOpMBI METOAOM ceueHHUi. TexHuueckue
MPUJIOKEHUSI TEOMETPUUYECKUX CBOMCTB noBepxHocTel. [loctpo-
€HHE TeJIa OTPAHUYEHHOTO MOBEPXHOCTSIMH.

10

[Toctpoenue rpaukoB 3JIeMEHTAPHBIX (YHKIUI MyTeM Mmpeoo-
pa3zoBaHuil (HapaiedbHBI IEPEHOC, PACTSKEHUE (CiKaTHE),
OTOOpaKCHHE).

12

Brruncnenue npenenoB 4MCIOBBIX ITOCIENOBATEIbHOCTEN, IIpe-
nenoB pynkun. MccnenoBanne GyHKIMIA Ha HEPEPHIBHOCTb.

24

CDOpMBI 3aIIMCU KOMIIJICKCHBIX YHMCCII. HeﬁCTBHH HaJd KOMIIJIICKC-
HBIMH YHCJIaMU.

HuddepenurpoBanue CIoKHBIX (YHKIUH, a Takxke (YyHKIUN
3aJIaHHBIX HESIBHO W mapamerpudecku. [Ipumenenne quddepeH-
uana K npuOnukEHHBIM BeuucieHusaM. [Ipumenenne mudde-
PEHITMAIBHOTO MCYUCIICHUS JUIS UCCIeoBaHuS (DYHKIIUNA H TI0-
CTPOEHHS HX TpadUKOB.

30

MeTo/1bl HHTETPUPOBAHUS HEONPEAEIEHHOI0 MHTErpaa.

30

10.

Beruucnenue onpenenéHHbIX UHTErpanoB. HecoOcTBeHHbIE MH-
Terpaibl ¢ OECKOHEYHBIMU MpEJelaMU U OT HEOTPaHHMYEHHBIX
bynkuunit. [IpunoxkeHus onpeneneHHoro HHTerpaila K peleHnto
3a/1a4 T€OMETpUHU, MEXaHUKH U ¢u3uku. [IpubnuxeHHsle MeTo-
JIbl BBIYHCIIEHNSI OIIPE/IETICHHBIX NHTErPAJIOB.

30

11.

JuddepenunrpoBanre QyHKIMM JBYX IepeMeHHbIX. [lomHbit
muddepentman. [Ipumenenue nomHoro auddepeHnunana K npu-
OMKEHHBIM BBIUMCIIEHUSIM. KacarenbpHas MI0CKOCTh U HOpMaJlb
K TIOBEPXHOCTH. DKCTPEeMyMbl (PYHKIIUM HECKOJIbKUX NEepeMeH-
HbIX. OTBICKaHHE HanOOIBITNX W HAMMEHBIINX 3HAYeHUH (QyHK-
1.

16

12.

Beluncnenne NBOWHBIX M TPOMHBIX HMHTErpayioB. ['eomerpuue-
cKue, GU3NUeCcKre MPUIOKEHUS TBOMHOTO U TPOWHOTO MHTErpa-
noB. KpuBonuneiinslie uaterpansl. Haxoxaenue GpyHkuuu aByx
NEepEeMEHHBIX 10 e€ noyHoMY TuddepeHImany.

20

13.

OCHOBHBIE KJIACCHl YPaBHEHU, HHTETPUPYEMBIX B KBaApaTypax:
C PA3ICIAOLIMMUCS IEPEMEHHBIMU, OJHOPOJIHBIE U JIMHEHHBIE.
Huddepennmanbaple  ypaBHEHHs, JOMYCKAIONIME TOHMKEHHE
nopsinka. JInneitnsie omqHOpOAHBIE MU depeHINATbLHBIE ypaBHe-
Husl. JInHeliHble HeoTHOPOAHbBIE U] PepeHInanbHbIe YpaBHEeHHS
C MPaBOM YACTHIO CIIELIMAIBHOTO BHUA. MeTon Bapyualuu Ipou3-
BOJIbHBIX ITOCTOSIHHBIX.

22
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n/a

HaumenoBanue Tem 1 BOmpocoB

KoanuectBo
4acoB

10 OYHOH
¢dbopme 00y-
YyeHUs

10 3204YHOU
dopme 00y-
YyeHUsd

14.

Pemenunst HOpManbHBIX cucTeM AU(QPepeHINaTbHBIX YPAaBHEHUIH
METOJOM UCKIIFOYEHHUS.

2

4

15.

UYucnosele U QyHKIMOHANBHBIE psinbl. [IpuMeHeHne cTenmeHHbIX
ps10B B NMPUOIMKEHHBIX BBIUMCICHUSIX: BBIYMCICHUE 3HAYEHUI
byHKINH, onpeaenEHHBIX HHTETPAJIOB.

16

16.

Psaapt @ypbe 1o TPUTOHOMETPUYECKUM cuctemMaM. Dopmylibl
s kodpumenToB psaa. Paznoxenune QyHKIMA B TPUTOHO-
Metpuueckue psasl ypse. Psag Oypbe 171 4ETHBIX M HEUETHBIX
¢ysknuii. opMynupoBKa JOCTATOYHBIX YCIOBHM CXOIMMOCTH
psagoB Oypre. Psag Oypee ansg GyHKIUU ¢ THOOBIM NEPUOAOM.
VYciioBUE MOTOYEYHON CXOAUMOCTH U CXOAUMOCTHU «B CPETHEM.
[IpumeHeHue TpUTOHOMETPUYECKHX pAnoB Dypbe B MNpuOIU-
JKCHHBIX BBIYHCIICHUIX.

17.

MuoxectBa. OTHOIIEHHUS. DIIEMEHTHI KOM6I/IHaTOpI/IKI/I.

N

18.

bynea anre6pa u anrebpa MHOXKECTB.

S

e

19.

DJeMeHTHI Teopuu TpadoB.

(o]

20.

Krnaccuueckoe M CTaTUCTHYECKOE OINPEACIECHUS BEPOSTHOCTH
coObITHsI. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX 4YacToT. I'eo-
METPUYECKUE BEPOSTHOCTU. TE€OpeMBbl CIOKEHHUS BEPOSITHOCTEHN
U CIIEJICTBHS M3 HHMX. YCIIOBHAsl BEPOSATHOCTb. TeopemMbl yMHO-
*KeHUs BeposTHocTe. dopmyna monHoW BeposTHOcTH. Cxema
bepnymn. @opmynsl Jlannaca u [lyaccona.

19

21.

JIuckpeTHbIE Cily4aliHblE BEJIMYMHBI. 3aKOH paclpelesIeHus,
¢byHKIMSA pacnpeneneHus. YuciaoBble XapaKTepUCTHKU. buno-
MUaNbHbIN 3aKkoH. 3akoH Ilyaccona. HempepsIBHbIE ciiy4aiiHble
BeIMYUHBL. OYHKIMS TUIOTHOCTH PAcIpeleleHUs] BEPOATHOCTEN.
UucioBble XapakTEpUCTUKUA. PaBHOMEpHOE, IOKa3aTelIbHOE HU
HOpMasbHOe pacnpeaeneHus. lloHartue o pa3iauuHbIX (opmax
3akoHa Oonbimx yucen. Teopema bepnymiu YeObimesa. Llen-
TpaJIbHAs IPEJENbHAs TEOpEMa.

18

22.

['enepanbHas COBOKYITHOCTh, BEIOOpKA, BapHallMOHHBIN psf. 'u-
CcTOorpaMma, sMnupuyeckas ¢QyHKIUs pacnpenenenus. Craru-
CTHUYECKHE OLIEHKU napaMeTpoB. IIpoBepka cTaTUCTHMUECKUX TH-
nmoTe3: 1) 0 3aKOHE pacrpenesieHus CIIy9aitHOW BEJHMYUHBI; 2) O
pa3InYMM B OLIEHKAX MapaMeTpoB; 3) O MPHHAJUICKHOCTH BBIOO-
POK OJIHOM T€HepanbHOW COBOKYMHOCTH. CTaTHCTHUYECKUE KpHU-
TEpUM NpoBepKu runore3: kpurepuil Ilupcona, Kommoroposa,
CTrpI0ZIeHTA.

12

23.

Cucrema 1Byx ciydaiiHbIX BenuuuH. DyHKIMOHAIBHAS M KOP-
pENSIIMOHHAs 3aBUCUMOCTH MEX1y BenuuuHamu. JImnenHas pe-
rpeccus. MeToq HaMMEHbBIINX KBaJApaTOB IS ONPENEICHUS Ma-
pPaMETpPOB PErPECCHN U CBOMCTBA ATUX OLEHOK. Y PaBHEHUS JIH-
HeiHOo# perpeccuu. TecHOTa cBA3M U €€ OIeHKa 1o ko3¢ duiu-
eHTy koppessiuu. [lonsatue o HenuHerHou perpeccun. Koppe-
JSUUOHHOE OTHouleHue. OmnpeseseHne MapamMeTpoB HEIMHEH-
HBIX YPAaBHEHUH PErpeCcCUr METOJOM HaMEHBIINX KBAaJPATOB.
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KoanuectBo

No 4acoB
i HanmenoBanue TeM 1 BOIIpOCOB 110 O4HOH 110 3209HOI
¢dbopme 00y- |hopme 00y-
YCHUS YCHUS
Hroro 89 352

5. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOATEIbLHOH padoThl 00y4ar0IMXCsl
10 AUCUHHILINHE

Y4eOHo-MeToauueckue pazpaborku umerorcss B Hayanoit 6ubmuoreke ®I'bOY BO HOxHO-
VYpansckuii [AY:

1. DneMeHTHI TMHEHHON U BEKTOPHOH anreOpsl: yueOHOE MocoOue Ijsl CTYACHTOB OYHOW M
3a04yHOi (hopM oOyuenus [HampaBieHuil 35.03.06 Arpoumxenepus, 13.03.02 DnekTposHepreTuka
u anektporexHuka, 19.03.02 IIpoaykTsl nuTaHust U3 pactuTenbHOro ceipbs, 23.03.03 Dxcrutyata-
U1 TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOMIUIEKCOB, cnenuanbHoctu 23.05.01 Hazemuble
TpaHCHOPTHO-TeXHONIOTH4YecKkue cpenctal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH,
O.E. Axynuu, C.B. baxxenoBa. — Yensounck: IOxuo-Ypanbckuit 'AY, 2022. — 83 ¢. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumnoBsle pacyeTsl MO0 TeMe «IJIEMEHThl JIMHEHHON U BEKTOPHOH anreOpbl» [DieKTpoH-
HBIU pecypc]|: MeToAnYecKre yKa3aHus JJIsl CTYACHTOB OYHOM U 3a09HOM (popm oOydeHus [Harpas-
nenuii 35.03.06 Arpounxxenepus, 13.03.02 Dnexrpo3nepreTuka u nekrporexHuka, 19.03.02 Ilpo-
JOYKTBI IUTaHUSI U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPTHO-TEXHOJIOTUYECKUX
MallliH U KOMIUIEKCOB, cnenuanbHocT 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTHUECKUE CPe/l-
ctBa] / cocraBurenu: Akynuu O.E., baxxenosa C.B.; FOxno-Ypanbckuit 'AY, UHCTUTYT arponke-
Hepuu. — YensaOuHCK: IOxHO-Y panbckuit I'AY, 2021.—65 c. — Pexxum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumnossle pacueTsl o TeMe «OMNpeaennTeNn, MaTPULIbl, CUCTEMbl JMHEHHBIX YpaBHEHHH,
BEKTOpHas anredpa, aHaJUTHYECKass TeoMeTpus» [DIIEeKTPOHHBIN pecypc]: METOH. yKa3. AJis CTY-
JEHTOB O4YHOM (opMmbl 0OyueHus [HampasiaeHuid: 35.03.06 Arpoumnxenepus, 13.03.02 Dnextpo-
SHEepreTHka M AnekTpoTexHuka, 19.03.02 [IpoaykTel nUTaHUs U3 PACTUTENBHOTO Chipbs, 23.03.03
DKcrulyaTalusi TPaHCIIOPTHO-TEXHOJIOTMUYECKUX MAIlllMH U KOMIUIEKCOB, cnenuaibHocTh 23.05.01
Hazemubie TpancnoptHo-TexHonorudeckue cpenacrral / coct. M.H. 3emckoBa; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpoMHXEHEPHH. — 3-€ U31., uclp. u gon. — Yensounck: FOxno-Ypansckuit [AY,
2019. — 27 c. — Pexxum poctyma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBIA pecypc]: METOAWYECKHE YKa3aHUs IS
CTYJEHTOB OYHOM M 3a04HOI ¢opM oOyuenus [HanpasneHuit 35.03.06 Arpounxenepus, 13.03.02
OneKTposHEpreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl NUTaHHUS U3 PACTUTENBHOIO CHIPHS,
23.03.03 OkcrmmyaTtanys TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIUaJIbHOCTH
23.05.01 HazemHble TpaHCIIOpTHO-TeXHOJOrHUecKue cpenctnal / coct.: O.E. Akynuu u ap.; FOxHo-
Ypaneckuiit 'AY, UHCcTUTYT arpourxkenepun. — Yemsounck: HOxHo-Ypanbckuit [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-
CTOSITENIbHOW palbOThI CTYIEHTOB OYHOW M 3a04HOM (opM 0OydeHHus (HampaBlieHUS MOATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneunanpHocTh 23.05.01) /
coct.: O. E. Axynuu [u ap.]; FOxuo-Ypansckuit 'AY, UnctutyT arpounkenepun. — YensaOuHck:
HOxHOo-Y panbckuit Ay, 2017.-70 c. — Pexum JI0CTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o TeMe «BBeneHne B MaTeMaTuyecKuil aHanu3 QyHKITUU OJTHOU Jeii-
CTBUTEJILHOM MEPEMEHHON» [DNEeKTPOHHBIN pecypc]: METOM. yKa3. IJis CTYIACHTOB OYHOW (DOPMBI
oOyuenus [Hampasnenuii: 35.03.06 Arpourskenepusi, 13.03.02 DnekTposHepreTuka M IEKTPOTEX-
Huka, 19.03.02 [IpoaykTel nUTaHUA U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 DkcmiyaTauus TpaHCHOPT-
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http://nb.sursau.ru:8080/localdocs/vmat/60.pdf
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf
http://nb.sursau.ru:8080/localdocs/vmat/51.pdf
http://nb.sursau.ru:8080/localdocs/vmat/57.pdf
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf

HO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, cnennanpbHoctu 23.05.01 Hasemnsle TpaHcnopTHO-
texHnonorunueckue cpeactral / coct. O.E. Axynuu ; FOxno-Ypansckuii 'AY, UHCTHTYT arponHke-
Hepuu. — 3-¢ u3A., uctp. u aomn. — Yensounck: Oxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexum no-
cryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TumnoBo#i pacuer no teme «uddepenunansnoe ucuncienue GpyHKIUN OHONW ACHCTBU-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DJIEKTPOH-
HBIN pecypc]: [ caMOCTOATEIBHOM padoThl CTYACHTOB OYHBIX (hakynbTeToB] / coct.: C.B. Baxke-
HoBa, M.C. Crabymur, M.B. ®ununnosa; IOxHo-Ypansckuit ['AY, UHCTUTYT arponH)XeHEpUH. —
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 HCYHCICHUE (PYHKIUU OJHON JAEHCTBUTEIb-
HOM MEPEeMEHHOW» ISl CaMOCTOSATEILHON padOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuii 'AY, UncTUTyT arponHxeHe-
pun. — YensiOuHCK: OxHO-Ypanbckuii I'AY, 2016. —82 c. — Pexum JlocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. Tunosble pacueTsl o Teme «/luddepennmanbHoe U UHTETpaTbHOE UCUUCTCHUS (DYHK-
UM JIBYX IEPEMEHHBIX» [DIIEKTPOHHBIH pecypc|: METOA. yKa3. [ CaMOCTOSATEIIBHON pPadOThI
CTYJICHTOB OYHOM W 3a04HO (hopm oOydeHus (HampaBiaeHus moaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanpHOCTh 23.05.01)] / coct.: O.E. Axynmuu [m nap.]; FOxHo-
VYpansckuii ['AY, Uncturyr arpounxenepuu. — YensoOunck: HOxno-Ypanbckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumnoBsie pacueTsl 1Mo TemMe «Psaply [DNeKTpOHHBIA pecypc]: METO. yKa3. A CTyIeH-
TOB O4HOH Gopmbl 00yueHus [HanpapineHuit: 35.03.06 Arpounxenepus, 13.03.02 DnekTposnHepre-
THUKA U 35eKTpoTexHuka, 19.03.02 [IpoaykTsl UTaHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcrny-
aTalMsl TPAHCIIOPTHO-TEXHOJOTMYECKUX MAaIllMH U KOMIUIEKCOB, crneuuaibHoctu 23.05.01 Hazewm-
Hble TpaHCIOpTHO-TexHojoruueckue cpenacrsa] / coct.: O.E. Akymnu, C.A. Ckpunka; FHOxHo-
VYpaneckuit 'AY, WHCTUTYT arpouWHXeHepud. —3-¢ u31., ucnp. u jaom. — Yensounack: HOxHO-
VYpansckuiit AV, 2019. — 69 c¢. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Jduddepennunanbuble ypaBHEHUs B IPUKJIAJAHBIX 3a/1a4ax [DIEKTPOHHBINA pecypc]: METOI.
yKa3. sl CTYJEHTOB ouyHOU (popmbl o0ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus, 13.03.02
DnexTposHepreTrka U eKkTporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBHOTO ChHIPbS,
23.03.03 DOkcrutyaTanus TPaHCHOPTHO-TEXHOJOTHMUECKUX MAIIMH M KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 HazemHuble TpaHCHOpPTHO-TeXHOJNIOTHUeckue cpeactBa]l / coct.. O.E. Akynuuy,
C.A. Ckpunka, N.C. Crabynut; IOxno-Ypansckuit 'AY, MHCTUTYT arpouH>XeHEepuH. — 2-€ u3/l.,
ucnp. u jom. — Yemsaouack:  FOxuo-Ypanmsckuit ['AY, 2019.-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tumooii pacuet 1o TeMe «Teopust BEpOSITHOCTEH» [ DICKTPOHHBIA pecypc]: METO/I. yKas3.
JUIL CTYJEHTOB OYHOH (opMmbl oOyuenus [Hampasienuii: 35.03.06 Arpoumkenepus, 13.03.02
OnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTENBHOTO CHIPHS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTHUUECKUX MAIIMH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemuble TpaHCHOpPTHO-TeXHOJNOTHUeckne cpeactBa]l / coct.. O.E. Akynuy,
M.B. ®unmunnosa; KOxHo-Ypansckuit 'AY, UHCTUTYT arpouHXeHepuu. — 2- U3/1., UCIp. U JIOIL. —
Yena0MHCK: IOxHo0-Ypanbckuit I'AY, 2019.-106 c. — Pexxum JIOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsie pacueTsl 0 TeMe «MaTeMaTHIecKast CTATUCTHKAY [ DJICKTPOHHBINA pecypc]: Me-
TOJ. yKa3. IJisl CTYACHTOB 04HOM Gopmbl 00yueHus [HanpaBneHuii: 35.03.06 ArpouHxeHepus,
13.03.02 DnexTposHepreTrka u aekTporexHuka, 19.03.02 IIpoaykTel MUTaHUS U3 PACTUTEIBHOTO
ceIpbs, 23.03.03 DkcrutyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB, CIIEIIUANb-
Hoctu 23.05.01 HazeMHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / coct. M. H. Apxunosa;
HOxHo-Ypanbckuit 'AY, UHCTUTYT arpouHxenepuu. — 4-e u3., uctp. u jpom. — Yenaounck: FOx-
HO-Ypanbsckuit 'AY, 2018. — 72 c. — Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.
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14. Meroauueckue yKa3aHus U KOHTPOJbHBIC 33/IaHUS TI0 MAaTeMaTUKE JJIsl CTYJCHTOB 3204-
HOH (popMbI 0OyUeHMS [DIEKTPOHHBIN pecypc|: [HampaBiaeHue moarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepreruka u anekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuii I'AY, UacTHTYT arpowmxeHepun. — Yensounck: FOxuo-Ypansckuii 'AY, 2020. —
176 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. ®OH/I OLIEHOYHBIX CPEJICTB /ISl POBEIeHH S
NMPOMEKYTOUHOI aTTecTANMU 00Y4AIOIIHUXCS M0 TUCHHUIJIMHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHSI IMOATOTOBKH oOydaronuxcst TpedoBanusmM OI'OC
BO pazpabotan GoHA OLIEHOYHBIX CPEICTB AJIS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOBEACHUS
MIPOMEXYTOUHOM aTTecTaluu 00ydaromuxcs no aucuuruinHe. MOHA OUEHOYHBIX CPENCTB IMpe-
crasieH B [Ipunoxenun.

7. OCHOBHAA ¥ IONOJTHUTEIbHAS y4eOHAsl JUTepaTypa, He00XoAUMAs IVISl OCBOCHUS
JTUCIHHUITNHEI

OcHOBHas ¥ JIONOJHUTENbHAS yyeOHas nureparypa uMmeercs B Hayunoit 6ubanoreke u siek-
TpoHHOH HH(pOopMamonHo-00pazoBaTensHOU cpeae PI'BOY BO I0xno-Ypansckuii AY.

OcHoBHas:
1. bepman I'.H. C6opHuK 3a1a4 o Kypcy Marematudeckoro ananusa / [.H. bepman. — 11-e
u3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2023. — 492 c¢. — Pexum pgocryna:

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

2. bepmant A.®. Kparkuii Kypc MaTreMaTHUeCKOro aHainmu3a: yueonoe nocoodue / A.D. bep-
MaHT, 1. I'. ApamanoBuu. — 16-e u3g. — Cankr-IlerepOypr: Jlans, 2022. — 736 ¢. — Pexxum gocryma:
https://e.lanbook.com/book/210707

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

4. 3anopoxen 1. PykoBoacTBO K penieHuio 3a1a4 Mo MaTeMaTHYecKOMY aHaJIn3y: y4yeo-
Hoe mocobue / .M. 3anopoxen. — 8-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 464 c. — Pe-
*uM nocryna: https://e.lanbook.com/book/210752

5. Knerenuk /[.B. COopHMK 3a7au 1O aHAJIUTHYECKOW TeoMeTpuu: yueOHoe rmocodue Juis
By30B / JI.B. Knerenuk; Ilox penaknueir H.B. Ebumosa. — 17-e u3zn., crep. — Cankr-IlerepOypr:
Jlanp, 2022. — 224 c. — Pexxum nocryma: https://e.lanbook.com/book/187823

6. Koxxyxo C.®. COOpHHK 3amady 1O TUCKPETHOM MaTeMaTHke: ydeOHoe mocooue /
C.®. Koxyxos, [1.1. CoBepTkoB. — 2-¢ u3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 324 c. — Pe-
*uM noctyna: https://e.lanbook.com/book/212675.

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

JlomosiHnTEIbHAS

1. Epycanumckuii SI.M. luckpernas marematuka. Teopus u npaktukym / .M. Epycanum-
ckuii. — 2-¢ wm3x., crep. — Cankr-IlerepOypr: Jlamws, 2023. — 476 c¢. — Pexum npocryma:
https://e.lanbook.com/book/319427

2. Jlucuukun B.T. MaTtemartuka B 3agauax ¢ pemeHusiMu: yueOHoe nmocodue / B.T. Jlucuu-
kuH, W.JI. ComoBeituuk. — 7-¢ u3n., crep. — Cankr-IlerepOypr: Jlanb, 2020. — 464 c. — Pexum no-
crymna: https://e.lanbook.com/book/126952

3. Harancon W.I1. Kpatkuii kypc BbeIciieii MareMatuku: ydyeoHoe nmocooue / M.I1. Hatan-
con. — 10-e m3m., crep. — Cankr-IlerepOypr: Jlans, 2022. — 736 c. — Pexum npocryma:
https://e.lanbook.com/book/210320
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4. TpakTudeckue 3aHaTUs MO anredpe. KoMIuiekcHbIe YiClia, MHOTOWICHBI: y4eOHOE 1MOCo-
oue / 10.B. Bonkos, H.H. Epmonaesa, B.A. Kossinuenko, .. Kyp6arosa. — Cankr-IlerepOypr:
Jlans, 2022. — 192 c. — Pexxum noctymna: https://e.lanbook.com/book/211694

5. [Ipomkun C.C. Maremaruka st penieHus Qusnueckux 3agad: ydeOHoe mocobue /
C.C. Ilpomkun. — Cankr-IlerepOypr: Jlanb, 2022. — 384 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/211754

6. CnpaBouHMK TO MareMaTwke Juisi OakajmaBpoB: yueOHoe mocobue / A.}O. Bposuw,
H.JI. Boponmona, JI.A. 3onkuna, B.M. Myxuna. — Cankt-IlerepOypr: Jlanp, 2022. — 80 c. — Pexxum
noctyna: https://e.lanbook.com/book/211676

7. ®uxrtenroinsl .M. OcHoBBI MaTematnueckoro againnsa. Yacte 1 / .M. ®uxreHronsi.
— 15-e wu3np., crep. — Cankr-Ilerepoypr: Jlawb, 2023. — 444 c. — Pexum pgocryna:
https://e.lanbook.com/book/289001

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

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

8. Pecypchl HH(pOpMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « AHTEepHETY,
Heo0X0AUMbIe 1JIsl OCBOECHU S JUCIUNJIMHBI

1. EnuHoe OKHO IocTyma K y4eOHO-METOqMYecKuM pazpabotkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VYuusepcurerckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToauyeckne yKazaHus s 00y4YaOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

VY4eOHo-MeTonnuecKue pa3paboTku nMmerorcs B HayuHoil OubinoTexe W 31€KTpOHHOW WH-
dbopmarmonno-odpazoBarensHoit cpene PI'BOY BO I0xHo-Ypanbckuit TAY:

1. DnemeHTHI TMHENHON U BEKTOPHOM anreOpbl: yueOHOe nocodue uisi CTyJI€HTOB OYHOH U
3a0uHOM (hopM oOydeHus [HampasneHuit 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka
u anektporexHuka, 19.03.02 IIpoaykTsl nuTaHus U3 pacTutenabHoOro cbipbd, 23.03.03 Dkcmyara-
1Sl TPAHCIIOPTHO-TEXHOJIOTHUECKUX MalIMH M KOMILIEKCOB, cnenuanbHocTd 23.05.01 Hazemubie
TPaHCIOPTHO-TEXHoJoTn4Yeckue cpenactral / FOxuo-Ypansckuit 'AY, UHCTUTYT ATpONHKEHEPHH;
O.E. Axynuu, C.B. baxxenoBa. — Uensounck: FOxno-Ypansckuit 'AY, 2022. — 83 c. — Pexum no-
crymna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumnoBsle pacyeTsl M0 TeMe «DJIEMEHTHI JIMHEHHON M BEKTOPHOM alreOpb»: MeToJuue-
CKHM€ yKa3aHWs sl CTYJICHTOB OYHOM W 3a04uHOU (hopm o0yueHus [Hampasienuid 35.03.06 Arpo-
nnxenepus, 13.03.02 Dnexkrtposnepretuka u vekrporexHuka, 19.03.02 [IpoaykTsl nuraHus w3
pacTuTenbHOTO Chipbs, 23.03.03 Dkcrutyaramusi TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH U KOM-
IUIeKCOB, crenuanbHocty 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CpeAcTBa) / cocTa-
putenn: Axynud O.E., bBaxenoBa C.B.; IOxno-Ypanbckuii 'AY, UHCTUTYT arpomkeHepuu. —
YensaObunck: IOxHO-Ypanbckuit I'AY, 2021.-65 c.— Pexxum JIOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumnossle pacueTsl o TeMe «OMNpeaennTeNn, MaTPULIbl, CHCTEMbI TMHEWHBIX ypaBHEHHH,
BEKTOpHas airedpa, aHaJUTHYeCKas TeoMeTpus» [DIIeKTPOHHBIN pecypc]: MeTOH. yKa3. AJis CTY-
JIEHTOB O4YHOM (opmbl 0OyueHus [Hampasnenuii: 35.03.06 Arpoumxenepus, 13.03.02 Dnextpo-
SHEpreTuKa U eKTpoTexHuka, 19.03.02 [TpoaykTel MUTaHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKUX MAalIMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01
Hazemubie TpancnoptHo-TexHOJornyeckue cpencrral / coct. M.H. 3emckora; FOxHo-Ypanbckuit
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I'AY, MHCTUTYT arpOMHXEHEPHH. — 3-€ U31., uctp. u gon. — Yensounck: FOxno-Ypansckuit FAY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsJKa [DJIEKTPOHHBIN pecypc]|: METOAMYECKUE yKa3aHWs s
CTYJICHTOB OYHOM W 3a04HOU (popMm oOydeHus [HampasieHuit 35.03.06 Arpoumxenepus, 13.03.02
DneKTposHepreTuKa U MeKTpoTexHuka, 19.03.02 [IpoaykTel MUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrmnyaTtanys TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIMaJIbHOCTH
23.05.01 Ha3emuble TpaHCIOpTHO-TeXHOJOTHUecKue cpenctral / coct.: O.E. Akynuu u ap.; FOxHo-
VYpanbckuii I'AY, Unctutyt arpounxenepun. — YensOunck: FOxno-Ypansckuii 'AY, 2019. —
32 ¢. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenue B MaTeMaTHUYECKHI aHAIU3 [ DJIEKTPOHHBIN pecypc]: yued. mocodue st camo-
CTOSITENIbHOW palbOThl CTYIEHTOB OYHOW M 3a04HOM (GopM 00ydeHUs (HaNpaBICHHUS MOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuansHocTs 23.05.01) /
coct.: O.E. Akymuu [u ap.]; FOxno-Ypansckuii 'AY, UHctuTyT arponnxkenepun. — YensiOuHCK:
FOxHo-Ypanbckuit I'AY, 2017. - 70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacueTsl 1o Teme «BBeneHne B MmareMaTuyeckuil aHanu3 GyHKIIUU OJTHOM Jeii-
CTBHUTEIBHON NMEPEMEHHOI» [DNEKTPOHHBINA pecypc]: METOJ. yKa3. JJs CTYACHTOB OYHOW (POpMEI
oOyuenus [Hanpasienuii: 35.03.06 Arpounxenepusi, 13.03.02 DnekTpoIHEpreTHKA U ANEKTPOTEX-
Huka, 19.03.02 IIpoayKkThl NUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIOPT-
HO-TEXHOJIOTHYECKHX MAIIUH U KOMIUIEKCOB, crnenuaibHoctu 23.05.01 Hazemuble TpaHcmopTHO-
texHojoruueckue cpeacrnal / coct. O.E. Akynud ; FOxHo-Ypansckuii [AY, UHcTHTYT arponHke-
Hepuu. — 3-¢ u3., ucrp. u pon. — Yensounck: KOxuo-Ypansckuii 'AY, 2019. — 69 c. — Pexxum no-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoi pacuer o teme «/IuddepeHunansuoe nucyrcieHue GyHKIUU OJHON EHCTBU-
TEJIbHOW MEPEMEHHON U €ro MPUJIOKEHUS» JUIsl CAaMOCTOSITEIbHOM paboThl CTYAEHTOB [DIEKTPOH-
HBIN pecypc]: [A7s caMocTosTeNnbHONU paboThl CTYI€HTOB O4YHbIX (akynbreToB] / coctT.: C.B. baxe-
HoBa, 1.C. Crabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHcTUTYT arpouHkeHepuu. —
YenstOuHCK: IOxHO0-Y panbckuit I'AY, 2017.-70 c. — Pexxum JOCTYTIA:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBsle pacueTsl o TeMe «VHTerpagbHOE UCUHCICHUE (PYHKLIUU OJHOM AeHCTBUTEb-
HOM MEPEMEHHOW» JIJISl CAaMOCTOSTEILHON pabOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METoA. yKa-
3anus / coct.: O.E. Akymuu, M.H. Apxunosa; lOxHo-Ypansckuit 'AY, UHcTUTYT arponHkeHe-
pun. — YensiOnHck: HOxHo-Y panbckuit Ay, 2016. - 82 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumnoBsle pacuersl o TeMe «JlnddepeHnmanbHoe U UHTETPATbHOE UCUUCIECHUS (QYHK-
UM JIBYX TEPEMEHHBIX» [DJEKTPOHHBIM pecypc]: METOJ. yKa3. [/l caMOCTOATENbHON paboThI
CTYJIEHTOB OYHOM U 3a04HOM (opm oOyueHus (HampaBieHus noarotoBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneuuanpHOcTh 23.05.01)] / coct.: O.E. Axynuu [u ap.]; FOxHo-
VYpaneckuit I'AY, Uncruryr arpounxenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2018. —
80 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. Tunossle pacuersl o TeMe «Psaapl» [DIeKTpOHHBIN pecypc|: MeToa. yKa3. Uil CTY-
JIeHTOB O4YHOM (opmbl 0OyueHus [HampasiaeHuid: 35.03.06 Arpoumkenepus, 13.03.02 Dnexrpo-
SHEpreTuka M 3neKkTpoTexHuka, 19.03.02 [IpoaykTel MATaHUS U3 PaCTUTEIBHOTO ChIpbs, 23.03.03
OKcIulyatanus TPaHCIIOPTHO-TEXHOJOTHYECKMX MallMH M KOMIUIEKCOB, crnennanbHoctu 23.05.01
Hazemusie TpancmoptHo-TexHonmorndeckue cpeactal / coct.: O.E. Axynuy, C.A. Ckpunka; FOx-
Ho-Ypanbckuii 'AY, MHCTUTYT arpouHXeHepuH. — 3-€ u3A., ucrp. u gom. — Yensobunck: FOxHo-
VYpaneckuiit [AY, 2019. — 69 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Iuddepenunanbuble ypaBHEHHS B MPUKIIAAHBIX 33/1a4ax [DIEeKTPOHHBIN pecypc]: MEeToI.
yKa3. JUIsl CTYIGHTOB O4YHOU (popMbl 00yueHus [Hanpasienuii: 35.03.06 Arpounxkenepus, 13.03.02
OnexTposHepreTuka U ueKTporexHuka, 19.03.02 IIpoaykTsl NUTaHHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Okcrmyartanus TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIlWH U KOMILJIEKCOB, CIEIHATIbHOCTH
23.05.01 Hasemnble TpaHCHOPTHO-TeXHOJNOTHYecKue cpencrtBa]l] / coct.. O.E. Akynuuy,
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C.A. Ckpunka, N.C. Crabynut; FOxno-Ypansckuit ['AY, MHCTUTYT arponHXEHEpUH. — 2-€ U3]L.,
ucrip. u  jpon. — Yensabunck:  IOxHO-Ypansckuit T'AY, 2019.—-81c.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TunoBoii pacueT 1o Teme «Teopusi BEpOSITHOCTEW» [ DIESKTPOHHBIN pecypc]: METO. yKas.
UL CTYyIEHTOB O4HOH (opmbl oOydyenus [HampaBienuit: 35.03.06 Arpounxenepus, 13.03.02
DJIeKTpO3HEPreTrka U 3ekTporexuuka, 19.03.02 [IpoaykTel UTaHUS U3 PACTUTEIBLHOTO ChIPbS,
23.03.03 DOkcrutyaTanus TPaHCIOPTHO-TEXHOJOTUUYECKUX MAIIUH U KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Hazemubie TpaHCIOpTHO-TeXHOJOTHUeckne cpeactBa] / coct.. O.E. Akynuy,
M.B. ®umunnosa; KOxuHo-Ypansckuii 'AY, UHCTUTYT arpouHXeHepuu. — 2-¢ U3/., UCIp. U JIOIL. —
YensaOuHCK: OxHO- Y panbckuii I'AY, 2019. — 106 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. Tunosie pacueTsl Mo TeMe «MaTeMaTnyeckasi CTaTUCTHKa» [ DJIEKTPOHHBINA pecypc]: Me-
TOJA. yKa3. JUIS CTYIEHTOB O4HOU (opmbl oOydeHus [HampasneHuit: 35.03.06 ArpoumkeHepws,
13.03.02 Dnektposnepreruka u snexrporexnuka, 19.03.02 [IpoaykTel mUTaHUS U3 PACTUTEIHLHOTO
ceipbi, 23.03.03 DkcmiyaTaiusi TpaHCIIOPTHO-TEXHOJOTUUECKUX MAIIMH U KOMILJIEKCOB, CTICIHATb-
Hoctu 23.05.01 HasemHble TpaHCHOPTHO-TEXHOJOTHYECKHUe cpenctal / coct. M. H. Apxumnosa;
IOxno-Ypansckuit 'AY, Uacturyt arpourkenepun. — 4-e¢ us., ucnp. u gon. — Yenssounck: KOx-
HO- Y palibCKUit Ay, 2018. - 72 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauueckue yKa3aHus U KOHTPOJIbHBIC 3a/I1aHUs 10 MaTeMaTHKe IS CTYIEHTOB 3a04-
HOM (popmbl 00ydeHus [ DNeKTPOHHBIN pecypc]: [HampasneHue moarotoBku 35.03.06 ArponHxeHe-
pusi, 13.03.02 DnextposHepreTrka u 3nekTporexHuka] / coct.: O.E. Axkynuu [u np.]; FOxno-
VYpaneckuit 'AY, Uncturyr arpommkeHepuu. — Yensounck: HOxuo-Ypansckuit 'AY, 2020. —
176 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. Uu¢opmanuoOHHBbIE TEXHOJIOTHH, HCIO0JIb3YyeMble PH OCYIIeCTBIEHHH 00pa30BaTeIbHOI0
npouecca no AUCHUILINHE, BKJIYAas NepevyeHb MPOrPpaMMHOro odecneyeHust 1 HH(poOpMAaL u-
OHHBIX CIIPABOYHBIX CHCTEM

B HayuHoli 6ubanoTeke ¢ TepMHHAIBHBIX CTAHIMM MperoCcTaBiseTcs JOCTyN K 0azaM JaH-
HBIX:

- Texakcnept (nHpOpManMoHHO-cripaBo4Has cucrema 'OCToB);

- «Cenbxo3TexHUKa» (aBTOMATU3HPOBaHHAs CIIPABOYHAsl CUCTEMA);

- My TestX10.2.

[Tporpammuoe obecreuenue: MyTestXPRo 11.0, Moit Oduc Cranmaptasiii, Windows XP
Home Edition OEM Sofware.

11. MaTtepuanbHo-TexHH4YecKasi 0a3a, He00X0AUMAasi /ISl OCYLeCTBJICeHHUA 00pa3oBa-
TeJILHOI0 NpoLecca N0 AUCHUILINHE

Y4eOHble ayAuTOpPUM IS NPOBEACHUS 3aHATHH, NPEAYCMOTPEHHBIX IMPOrpamMMoi,
OCHaIlleHHbIE 000PY/I0BaHHEM M TeXHHMYECKHMHU cpeacTBamMu o0y4yeHnus. Ilomemenus s ca-
MOCTOSITeJIbHOI padoThl 00yUYarommXxcst

1. YueGHas aynuTopusi Ui NMPOBENEHUS 3aHITUNA JIEKIMOHHOTO M CEMUHAPCKOTO THIIOB,
I'PYNIOBBIX Y MHIWBUIYAJIbHBIX KOHCYJIbTA[UMI, TEKYLIETO KOHTPOJISI U MPOMEKYTOUHOMW arrecTa-
uu Ne 405.

2. YueOHas ayuTOpHs sl IPOBEICHHS 3aHATHUI JIEKIIMOHHOTO M CEMUHAPCKOI0 THIA, Kyp-
COBOT'0 IPOEKTHUPOBAHHUS, IPYNIOBBIX U MHIUBHIYalIbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJSA U
IPOMEXYTOUHOM aTTecTanuu; [ToMmerenne st caMocTosITebHON padboTsl Ne 423,
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3. YueOHas ayauTopusi sl IPOBEICHUS 3aHITHI CEMUHAPCKOTO THITA, KYPCOBOTO MPOCKTH-
pPOBaHUs, TPYIIOBBIX U UHANBUIYAJTLHBIX KOHCYJIbTAIIUNA, TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHON
arrectauuu; [lomemenue s caMoCTOATENNbHOM paboThl Ne 427.

3. YueOHas ayauTopust AJi1 POBEICHUS 3aHATHIH CEMUHAPCKOTO THIIA, KypPCOBOTO MPOCKTH-
pOBaHUs, TPYNIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIbTALUMA, TEKYIIETO KOHTPOJS U IPOMEKYTOUHOM
arrectaruu; [lomenieHue a1 caMoCTOsTeNbHOU paboThI aya. Ne 149,

IlepeyeHb 000py10BaHNS M TEXHUYECKHUX CPEACTB 00y4eHMsI

DKpaH NEePEeHOCHOH, MPOEKTOP, HOYTOYK.

Y4eOHO-HAMISITHBIC TOCOOUS: TTIOBEPXHOCTH BTOPOTO MOPSIJIKA.

IIK DUAL-G2010/KK18,5, TIK P-4/1GB/160Gb/monuTop 17, IIpoekTop Acer, Dxpan Matte.
[TK DUAL-G2010/2KXK18,5, TIK P-4/mouuTop 17, mpoektop BenQ, 3xpan ECONOMY.
Cucremuslii 6;10k. MOHUTOP.
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oOyyJaronuxcs
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COAEPKAHHUE

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

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

Mertoanueckue matepualibl, OMpPENESIoNIUe MPOLEaypbl OLEHUBAHMS 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 JJIS MPOBEACHHS MPOMEXKYTOUYHON arTecTa-
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 3a7jaud IPOGECCUOHATIBHON JESTEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MAaTUYECKUX 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. OKk3aMeH
Hcnonb3yeT OCHOBHBIC 3a- | 3HaTh: OCHOBHBIC TMOHSTHUS | yMETh: HCIOJIb30BaTh Ma- BJIaIETh: HAaBBIKAMU HC- MpaKkTHye- 2. 3auer
KOHBI €CTECTBCHHOHAYYHBIX | U METOJBl MATEMATUKH JIJISl | 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- | HAIPaBIEHHOCTHIO Mpo- | HAPaBIEHHOCTHIO Mpo- | COOTBETCTBUU C HaIIpaB- nyanbHOE 3a-
CTBIO MpodecCHOHANBHON | ()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- < 8 T w
) =
JIMKaTOpPa JOCTHKEHHS 5 3 ==
o,
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 JUISl y4aCTHS B YYACTHH B DKCTICPUMECH- MoJelell HEOOXOMUMBIX | THH.
CPEJICTB aBTOMATH3AINH IKCIIEPUMEHTATBHBIX HC- TaJILHBIX UCCIIETOBAHUAX JUTSL y9aCTHs B OKCIICPH- 2. uanusu-

CJIEZIOBAHUSX AIEKTPO00O-
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. Tloka3aTe/u, KPUTEPHH U IIKAJIA OLEHUBAHUS UHIAMKATOPOB JA0CTUKEHUS KOMIIETEeHIIUH

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

ITokazaTenu oleHuU-

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

Banus (Gopmupye-
Mble 3YH)

HenocraTounslil ypoBeHb

JlocTatouyHsIil YpOBEHB

Cpennuii ypoBeHb

BeIcoknii ypoBeHb

b1.0.09-3.1

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

TETHHBIMHU OITUOKAMU U OT-
JIeTBHBIMH TIPOOETaMH 3HAET
OCHOBHBIE MTOHATHUS U METOJIbI

MAaTECMATUKHU JJI PCUHICHUA

Ob6yuaromuiics ¢ Tpedyemoit
CTETIEHbIO MOJHOTHI U TOYHO-
CTH 3HA€T OCHOBHBLIC ITIOHATH S
¥ METOJIbl MaTEeMaTHKH JIJIs
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 JIEATEILHOCTH BETCTBUU C HAIPABJICHHOCTBIO | HOCTBIO MPO(EeCCHOHATBHON
po(hecCHOHATTLHOM e TEIb- JEATEIIbHOCTH
HOCTH
b1.0.09-V.1 OOyuarommiicst He ymeeT uc- | OOygarommiics cmabo ymeer OOy4aromuiicss ymeer uc- OO0yuaromuiicst yMeer uc-
[10JIb30BaTh MaTEMATHYECKUH | HCITOIL30BaTh MaTeMaTH4e- | I10Jb30BAaTh MATEMATUYECKUH | I10JH30BaTh MAaTEMATHYECKUM
anmapar JUIs peIIeHUs CTaH- | CKHH armapar Jyisi pEIIeHUs ammapart JIsl peuIeHUs CTaH- anmapar JJIs peIeHus CTaH-
JApTHBIX 337a4 B COOTBET- CTaHJAPTHBIX 3a/1a4 B COOT- JAPTHBIX 33J1a4 B COOTBET- JAPTHBIX 33]1a4 B COOTBET-
CTBUU C HAIIPABJICHHOCTHIO BETCTBUU C HAIPABJICHHO- CTBUU C HAIIPABJICHHOCTHIO CTBUU C HaIIPABJICHHOCTHIO
podeccuoHaIbHOM J1es- CThIO TPO(HECCUOHATILHOU po(eCcCHOHAIILHOM eATEeNIb- | MPOPECCHOHATBHOM JeITCIIb-
TEJIBHOCTH JIEATEIbHOCTH HOCTH HOCTH
b1.0.09-H.1 OO0yyaromuiics He BiaeeT OO6yuaromuiics cinabo Bia- OOyuaromuiics ¢ HeOONbIIN- OO6yuaromuiics cBOOOIHO

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

JC€C€T HaBBIKaMM HUCII0JIb30-
BaHUS MATEMaTHYECKOTO arl-
napara Jijisi peLICHHUS CTaH-
JApTHBIX 33724 B COOTBET-
CTBHH C HANPaBJICHHOCTHIO
npogeccuoHaNbHON es-
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
MaTeMaTHKH HEOOXOIUMBbIC
JUTSL Y9aCTHUS B OKCTICPUMEH-

TaJIbHBIX MCCIICIOBAHUAX

AIIEKTPOOOOPYIOBAHUS 1

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

OOyuaromuiics ¢ He3HAYH-

TEJIbHBIMU OITHOKAMHU U OT-
JICNIbHBIMU TIPOOETaMu 3HACT
(dbyHIaMEHTATHHBIE OCHOBBI
MaTeMaTUKH HEOOXOTUMbIE

JUTSL y4acTUs B OKCIIEPHMEH-

Oo6yuaronumiics ¢ TpeOyemoit
CTCIICHBIO ITOJIHOTHI U TOYHO-
CTHU 3HaeT (yHIaMEHTaJIbHbIC
OCHOBBI MAaTEMATHUKH HEOOXO-
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 aBTOMATU3allun

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-
MIEPUMCHTAIBLHBIX HCCIIEI0-
BaHUX IIEKTPOOOOPYA0Ba-
HUS ¥ CPEJCTB aBTOMAaTHU3a-

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
ANIEKTPOOOOPYIOBAHUS U
CPEIICTB aBTOMATH3aLIUU

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

b1.0.09-H.2

OOyuaromuiicst He BiIaIeeT
HaBBIKAMU TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJIEJIECH 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-
PYJIOBaHUS M CPEJICTB 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 KOHTPOJIbLHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHUI, YMEHHMd, HABBIKOB U (MJIM) ONBITA AESATEJbHOCTH, XapaKTepu3yrmmx cpopmupo-
BAHHOCTh KOMIIETEHIIUI B Mpolecce OCBOCHU S JUCIUNIMHBI

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

1. DnemeHTHI TMHENHON U BEKTOPHOM anreOpsl: yueOHOE 1ocodue uisi CTyJI€HTOB OYHOH U
3a04HOM (opm oOyueHus [HampaBieHuid 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTnka
u anekTporexHuka, 19.03.02 ITpoaykTsl nuTaHust U3 pacTuTenbHOro cheipbs, 23.03.03 Dkcmnyara-
LM TPAHCHOPTHO-TEXHOJIOTMYECKHUX MAIlMH U KOMIUIEKCOB, crnenuanbHoctu 23.05.01 Hazemusbie
TpaHCIOPTHO-TEXHONOTH4Yeckue cpenctnal / FOxuo-Ypansckuit [AY, UHCTUTYT ATpOHHKEHEPHH;
O.E. Akynmuu, C.B. baxxenoBa. — Uensounck: IOxno-Ypansckuii 'AY, 2022. — 83 ¢. — Pexxum 1o-
cryna: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TuroBble pacyeTsl M0 TeMe «DJIEMEHTHl JUHEHHON W BEKTOPHOU alreOpb»: METOIUYE-
CKHE YKa3aHWs JJIsl CTYJECHTOB OYHOW W 3a04HOU (opM oOyueHus [Hampasienuid 35.03.06 Arpo-
nnxkenepus, 13.03.02 Dnexrposnepretrka u 3nekrporexHuka, 19.03.02 IlpoaykTel nutanus u3
pactuTenbHOrO Chipbsi, 23.03.03 Dkcmryartanus TPAHCIOPTHO-TEXHOJIOTMUYECKUX MAIIuH U KOM-
meKkcoB, crnenraibHocTh 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE CpeACcTBa] / cocTa-
purenu: Axymuu O.E., baxenosa C.B.; IOxuo-Ypansckuit I'AY, UuctuTyTr arpomxenepuu. —
YenstOUHCK: HOxH0-Y panbckuit I'AY, 2021. - 65 c.— Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tunossle pacueTsl 0 TeMe «OMnpenenuTenu, MaTPUILIbl, CUCTEMbI JTMHEWHBIX YpaBHEHHH,
BEKTOpHas ainredpa, aHaJIUTHYECKas reoMeTpus» [DJIEKTPOHHBIN pecypc]: METOH. yKa3. AJis CTy-
NeHToB o4HOU (opmbl 00yuenus [HampaBienuii: 35.03.06 Arpounkenepus, 13.03.02 Dnektpo-
SHEpreTHKa U AekTpoTexHuka, 19.03.02 IIpoaykTel nUTaHUS U3 PACTUTENBHOIO Chipbs, 23.03.03
DKcrulyaTaluus TPaHCIOPTHO-TEXHOJIOTMUYECKUX MAIllMH U KOMIUIEKCOB, cnenuaibHocTH 23.05.01
Hazemubie TpancnoptHo-TexHonorudeckue cpenacrral / coct. M.H. 3emckona; FOxHo-Ypanbckuit
I'AY, UHCTUTYT arpouHXeHepuH. — 3-€ U3J., ucnp. u gon. — Yensounck: FOxuo-Ypansckuit [AY,
2019. — 27 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

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

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

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

7. TunoBoit pacuer 1o Teme «JluddepenunanpHoe ucurcieHne GyHKIIUU OTHON ACHCTBU-
TEJNIbHOM MepeMEeHHON M €ro MPUIIOKEHUS» ISl CAMOCTOSITEIbHON pabOThl CTYACHTOB [DIEKTpOH-
HBIN pecypc]: [ caMOCTOSITEIbHOM pabOThI CTYJEHTOB OYHBIX (akyabTeToB] / coct.: C.B. baxe-
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HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXeHEpHH. —
YensOuHCK: IOxHo0-Ypanbckuit Ay, 2017.-70 c. — Pexum JIoCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.
8. Tunosble pacuetsl 1o TeMe «HTerpanbHOe HcYUCcieHne QYHKIIMU OJHOM JeiCTBUTENb-
HOM TIEPEeMEHHOI» /Il CAaMOCTOSATEIHHONM pabOTHI CTYIEHTOB [ DIEKTPOHHBIN pecypc|: METOA. yKa-
3anus / coct.: O.E. Axynuu, M.H. Apxunosa; IOxno-Ypansckuii ['[AY, MHCTUTYT arpouHx eHe-
pun. — YenstOuHCK: HOxHo-Y panbckuit Ay, 2016. 82 c. — Pexum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.
9. Tunosele pacueTsl o Teme «/luddepennmanpbHoe U UHTETPAILHOE UCYHCICHUST (PYHK-

MU JIBYX TEPEMEHHBIX» [DNEKTPOHHBIA pecypc]: METOA. yKa3. [[JI1 caMOCTOSTEIHHOM PabOTHI
CTYJICHTOB OYHOH W 3a04HOM (opm oOyueHus (HampaBineHus moxaroroBku 23.03.03, 23.03.02,
35.03.06, 13.03.02, 44.03.04, cneumanbHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.]; FOxHo-
VYpaneckuit 'AY, Wuctutyr arpoummkeHepun. — Yensounck: HOxuo-Ypansckuit I'AY, 2018. —
80 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

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

11. Jduddepennuanbubie ypaBHEHUS B MPUKJIAJAHBIX 3aa4ax [DIEeKTPOHHBIN pecypc]: MeTo.
yKa3. JUIsl CTYICHTOB O4YHOM (popMbl 00yueHus [Hanpaienuii: 35.03.06 Arpounxenepus, 13.03.02
DnekTposHepreTuka U anekTporexHuka, 19.03.02 IIpoaykTel NMUTaHUs U3 PACTUTEIBHOTO ChIPBA,
23.03.03 DOkcrutyaTaius TPaAaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATBHOCTH
23.05.01 Hasemnble TpaHCHOpPTHO-TeXHONOTUYeckue cpenctsa] / coct.. O.E. Akynuuy,
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. TumnoBoii pacuet o TeMe «Teopus BEpOSITHOCTEI» [ DIEKTPOHHBIN pECypc]: METO. yKa3.
JUIs CTYIEHTOB OuYHOM (opmbl oOyueHus [HampasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka U MeKTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHHUS W3 PACTUTEIBHOIO CBIPBA,
23.03.03 DkcrutyaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUIEKCOB, CHEIHATHHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TEXHOJNOTHYeckue cpenctsa] / coct.. O.E. Akynuuy,
M.B. ®wmnmosa; KOxHo-Ypansckuii 'AY, UHCTHTYT arponHXeHepuu. — 2-¢ U3/1., UCIIp. U JIOTL. —
YenstOuHCK: IOxHO-Y panbckuit I'AY, 2019. - 106 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

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

14. Meroauyeckue yKa3aHusi U KOHTPOJIbHBIE 3a/IlaHUs IO MaTeMaTUKe JUIsl CTYACHTOB 3a04-
HOU (opMbI 00yueHus [DNeKTPOHHBIN pecypc]: [HanpaBieHue noarotoBku 35.03.06 ArpouHxeHe-
pus, 13.03.02 DnekrposHepretuka u snekrporexHukal / coct.: O.E. Axkymuu [u np.]; FOxno-
VYpaneckuit 'AY, Uncturyr arpounkenepuu. — YensOunck: HOxno-Ypansckuit I'AY, 2020. —
176 c. — Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.
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4. MeToauveckne MaTepHAJIbl, ONpeessolue Npoueaypbl OlleHNBAHUSA 3HAHUI, YMEHHH,
HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH, XaPAKTEePHU3YIOIIMX
chopMHUPOBAHHOCTH KOMIIETEHIIUI

B nannom pasznene MeTroauveckue MaTepuaibl, ONPEACIISIONINE MPOLEAypbl OLCHUBAHUS
3HAHUN, YMEHUH, HaBBIKOB U (WJIM) OIBITA ACSITEILHOCTH, MO AUCHUIUINHE «MareMaTukay, puBe-
JICHBbI IPUMEHUTENIBHO K KaKJIOMY U3 UCIOJIb3YEMbIX BUJIOB TEKYIIETO KOHTPOJS yCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTecTalli 00yJaroIIUXCs.

4.1. OueHo4HbIe cCpeACcTBA JJIsl MPOBeAeHHs TeKYIero KOHTPOJisl ycleBaeMoCTH B
npouecce NPAKTUYECKO MOAT0TOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHATHU HCIIOJIB3YETCS JUIS OICHKH KadyecTBa OCBOCHHsS 00ydaro-
IIAMCSI OCHOBHO# Mpo(ecCHOHALHON 00pa30BaTeIbHON MPOrpaMMbI MO OTACIBHBIM BOIIPOCAM H
TeMaM JUCIHHUIUIMHBL. TeMbI U TUIaHbl 3aHITHHA (CM. MeToapa3paboTKu II. 3) 3apaHee COOOIIAITCS
oOyyaromumcsi. OTBET OLEHUBACTCS OLICHKOW «OTIIMYHO», «XOPOII0», «YIAOBICTBOPHUTEIBHO» WU

«CHECYHOOBJICTBOPUTCIBLHO.

O1neHOYHBIE CpesICTBA

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

Ko n HaumMeHnoBaHue

Ne | xogumble asi OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB M (WJIM) ONBITA | WHIMKATOPA KOMIIE-
JEATEeTbHOCTH, XapaKTEePU3YIOIINX CHOPMUPOBAHHOCTh KOMIIETEH- TEHIINH
[[UI B MPOIIECCe OCBOCHUS AUCIUILTUHBI

1. | 1. Boruucauth 00bEM TpeyroibHON NUPAMHU/IBI C BEPIIMHAMU B TOY- NA-1onk-1
kax A, B, C, D u HaliTu AnMHY 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 JJIEKTPUYECKOW IIeTH, PaBHOE MEPBO- | HAYYHBIX AUCLIUILIINH
Ha4YaJIbHO HYJIO, PABHOMEPHO BO3PACTAET; OJHOBPEMEHHO B IIEIb TSl peIlIeHUs CTaH-
BBOJIUTCS COMPOTHUBIIEHUE, MPOMOPLHOHATIBLHOE KBaJApaTy BPEMEHHU | JapTHBIX 33Ja4 B COOT-
¢ kod(dunmentom mponopimoHabHOCTH 1 OM/MuH. [lepBoHa- | BETCTBHUM C HampaB-
yanpHOe conpoTunieHue 1enu 4 OMm. B kakoif MOMEHT BpeMeHHU TOK | JIGHHOCThIO MPOdeccH-
B LI€TIH HAUOOJIBIITHIA? OHAJILHOM JEATENIbHO-

CTH
2. | 1. B )KMBOTHOBOTYECKOM KOMILJIEKCE JIJIsI KPYITHOTO POraToro CKOTa N-1omnk-s

IpHY pa3adv KOPMOB paboOTalOT /Ba TpaHcnopTepa. [Ipennonoxum,
YTO BEPOSTHOCTh 0€30TKa3HON paboThl B TEUEHHE 3UMHUX MECSIIEB
Kaxoro u3 Hux pasHa 0,9. Tpancnoprepsl paboTaloT Ipu Mojaye
ANEKTPOIHEPIUU HE3aBUCUMO. HaliTh BEpOSITHOCTH TOTO, YTO B Te-
YeHue 3MMHET0 BpeMeHHu OyayT paboraTh: 1) XoTs ObI OMH TpaHC-
nopTep; 2) TOJIBKO OJUH TPAHCIIOPTED.

2. CpenHsis ypokalfHOCTh HIIEHUIBI (B IIEHTHEpax ¢ | rexrapa) B
XO034UCTBE 00JIACTH SBJSETCS HOPMAJIBHO pacHpenesieHHON CIy-
YaifHOM BEJIWYMHON CO CPEAHMM 3HadeHHeM 23 Il U Jucrnepcueit
1,21 . KakoBa BepOSATHOCTH TOTO, YTO Ha 3 CIIYYalHBIM 00pazoMm
0TOOpaHHBIX yyacTKax ypoxaiHocTb Oyner He MeHee 25 11? Cocra-
BUThH (DYHKIUIO IUIOTHOCTH.

VYdacTByeT B dKCIIEpH-
MCHTAJIBHBIX UCCJICO0-
BaHUAX DIEKTPOOOOPY-
JO0BaHUA U CPCACTB aB-
TOMAaTHU3AIUH

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

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

TEMAaTU4YCCKUX METOOAOB,;

YMEHUH U HaBBIKOB;

POCTCIICHHBIX BOIIPOCOB.

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

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

- II0Ka3aHO YMEHHME WIIOCTPUPOBATH TEOPETUYECKUE MTOJIOKEHUS KOH-
KPETHBIMHU ITPUMEpPaMU, IPUMEHATh UX B HOBOU CUTYyallWH;

- IPOJEMOHCTPUPOBAHO YMEHHE PEIaTh IPUKIIAIHbIE 3a1a4H;

- IPOIEMOHCTPUPOBaHa C(POPMUPOBAHHOCTh M YCTOMYUBOCTH 3HAHUH,

- MOT'yT OBITH AONYIICHBI OJHA-ABC HCTOYHOCTH IIPpHU OCBCUICHUU BTO-

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

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

CTH.

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyHICHbI HeOOJIbIIINE Hp06eHLI,

- B pCHICHUHU NMPUKIIAAHBIX 3a4a4 JOMYHICHbI HC3HAYUTCIIbHBIC HETOYHO-

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

KHUX HAaBOJAIIUX BOIIPOCOB;

YMCHHA, JOCTATOYHBIC IOJIA IIaJIbHefIIHeFO YCBOCHUA MaTcpHrajia,

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

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

Ouenka 2 - HE PACKPBITO OCHOBHOE COJEp KaHUE yueOHOro Marepuana;
(HEyJOBIIETBOPUTEINILHO) | - OOHAPY)KEHO HE3HAHWE WM HEMOHMMaHHe OOJblel Miu Hanbosee

BaXHOW YacTH yueOHOro Marepuaa;

HaBOJAIIMX BOIIPOCOB.

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

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

WnnuBuayanbHoe 3afaHue (fajiee THUIIOBOM pacyeT) MCIOJIb3YeTCsl JJs OLIEHKH KadecTBa
OCBOCHHS OOydaloUIMMCs OCHOBHOW MNpoQecCHOHAIBHOM 00pa3oBaTeNbHON MpPOTrpamMMbl 1O OT-
JIeNIbHBIM TeMaM TUCUUIUIMHBL. BapuaHT 3aianus 1 Kax10ro o0y4yaronierocsi onpeaensercs B co-
OTBETCTBUHU C NOPSAJKOBBIM HOMEPOM B >KypHaiie rpynmnbl. Conep:kaHue 3alaHuil THUIOBBIX pacye-

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

OneHoYHBIE CpeCTBA

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

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

TumoBsle KOHTPOJIbHBIC 3aJaHHs M (MJIM) UHBIE MaTepUaIbl, HEOO-

Ko n nHaumenoBaunue

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

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

_ | Acnonb3yer ocHOBHBIE

JISIUTh 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, CKOPOCTH OXNaXKICHHS Tena mpo- | ~apTHPIX 3a/ad B COOT-
TOPLMOHATBHA PA3HOCTH TEMIIEPATyp Tela U OKPYKAIOIICH cpeipl. | Dol ciBiH ¢ Hallpas-
H3BecTHO, uTO B TeueHrne 20 MUH. TEJIO OXJIAXKHACTCA OT 100° o HeHHOCTBfO npodecen-
60°. Uepes CKOIBKO BPEMEHH ¢ MOMEHTA Hadana OXJIaXIeHHs TeM- | OHa/IPHOM ACATCIBHO-
neparypa Tena noHusutes 10 30°, ecim Temmeparypa oKpyKaroweii cm
Cpeibl COCTABIISIET 20%?

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

pacripeiefieHHasl ciydaiiHas BeM4rHa X ¢ MaTeMaTUYECKUM OXKH-
naHueMm, paBHbIM 3,2%, U CpeIHEKBAaIPATUYECKUM OTKJIOHEHHUEM,
paBubIM 0,15%. Haiitn ¢pyHKIUIO IUIOTHOCTU. BRIUUCINTE BEpOAT-
HOCTb TOTO, 4TO B 2 U3 4 Hayaady B3SATHIX MPoOax KUPHOCTh MOJIO-
ka Oyzaer He menee 3%.

2. 3mepeH xapakTepHblil pasmep X neTtaneid, 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 OTHOCHUTEIIBHBIX YacTOT, YCTAaHOBHB
CTaTUCTHUYECKUI (3IMIIMPUYECKHIA) 3aKOH paclpe/iesieHUus] U 3aru-
meM ero GyHKIUI MIOTHOCTH. C MOMOIIBIO KPUTEPHS xz (ITupco-
Ha) MPOBEPUTH TMIIOTE3Y O COMVIACHU SMIIMPHYECKOI0 3aKOHA pac-
MIpEAEIICHNs CIIy4ailHOM BETUYUHBI X ¢ HOPMaJIbHBIM 3aKOHOM pac-
npezeneHus (3akoHoM ["aycca), crienarp BBIBOI.

4. 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 u3yyeHnn TUCIUIUIMHBI «MaTeMaTHKay BBIMOIHSIOTCS CIEAYIONINE TUIIOBBIE PACUEThI:
Omnpenenurenu. Matpuiibl. CHCTEMBI JIMHEHHBIX areOpandeckux ypaBHeHuH (4-6 3amanmii).
Bekropnas anrebpa (3-4 3aganus).

AHnanutuueckas 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).

OmnpeneneHuplit uHTErpai (4-6 3agaHuii).

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

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

Psinpl (6-10 3amanmi).

Huddepenunansubie ypaBHeHus (5-8 3ananuii)

Teopus BepositHOCTeH (6-8 3amanuii).

Martematuueckas cTaTUCTHKA (2 3aaHUs).

PaGora BeImosHsAETCS B OTAETBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.
TpeOGoBaHust MpU BBHITTOJIHEHUH THIIOBOTO pacyeTa:
yCIOBUE KXKIOW 3aJa4u BKJICUBAETCA B TETPaJb B IEYaTHOM BUJE WJIM MUIIETCS OT PYKH pas-
OOPUYUBBIM TOYEPKOM;
MIPUBOJIUTCS TOJTHOE U OOOCHOBAHHOE PEIICHUE ¢ HEOOXOAMMBIMU MOSCHEHUSMU, BEIYHCIICHH-
SIMU U PacyeTaMu;
TIOCJI€ PEIICHUS 3aMIChIBACTCS OTBET;
rpaguyecKkre MOCTPOSHUS BBITTOIHIIOTCS KapaH/1alioM;
TEKCT peIIeHUs BCEX 3a/1a4 JIOJHKEH ObITh B MHCHBMEHHOM BH/IE;
JUTSI OTMETOK U 3aMEYaHMi MperoaBaTess JOKHbI ObITh OCTaBlIeHbI MoJist (3—4 cm).
TunoBoi pacueT caaercs 10 yKa3aHHOTO IpenojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBep-

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

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

MOJIHEHHOTO 00YyYaromMCs.

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

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

IlIxkana Kpurtepun onenuBanuns

OI_ICHKE[ GBadyTCHO» - pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

- YMCHHUC JIOTUYHO U I'PaMOTHO IMPUMCHATH MATEMAaTUYICCKHUEC MCTObI
Ipy pECIICHUH IPEIJIOKCHHBIX 3a1a4,

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

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

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETUUECKUX 3HAHHI;
- IOMYIIEHBI TPyOble OMHMOKN B MPUMEHEHUH aTOPUTMOB MaTeMaTH-
YECKHUX METOJIOB PEIICHMS 3a/1a4.
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4.1.3. OnieHuBaHUE KOHTPOJIBLHON PabOThI

KonTponbnas paboTa npenycMoTpeHa A 3a04Hoi Gpopmbl oOyuenus. KonrponbpHas pabota
BBITIOJIHSCTCS JIJIs1 OLIEHKH Ka4eCTBa OCBOCHHUS 00yUaIOIIMMCSl OCHOBHOM MpodecCnoHaIbHON 00pa-
30BaTeIbHON MPOrpaMMBbI MO OTJENIBHBIM TeMaM JAUCHUIUIMHBL. B Hauane ceccun oOydaromemycs
BBIIAIOTCS 33JaHUSI KOHTPOJILHON pabOoThI, KOTOPYIO HEOOXOAMMO BBITIOJHUTH K CIEAYIOMICH cec-
cu. BapuaHTbl MHIMBUIYaTbHBIX 33JaHUI IPEICTABICHBI B yueOHO-METOAMYECKOIl pa3zpaboTke:
MeToaudeckue yka3aHusl 1 KOHTPOJIbHBIC 3a/IaHUS 110 MAaTEeMaTHUKE JIJIsl CTYACHTOB 3209HOU (hopMBI
oOydeHus [DneKTpoHHBIN pecypc]: [Hanpasienue noaroroBku 35.03.06 Arpounskenepus, 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 OLlEHKHM 3HAHUM, YMEHMH, HaBBIKOB M (WJIM) OIBITAa | HHAMKATOpPA KOMIIE-
JEeSITeTbHOCTH, XapaKTEPU3YIOMUX CPOPMHPOBAHHOCTh KOMIIETEH- TEHINN
111 B Ipoliecce OCBOCHUS AUCHUIIMHBI

1. | 1. Jdauel xoopauHaThl BepummH TtpeyronbHuka ABC: A (3; 2), N-1omk-1
B (6; 6), C (7, 4). Haiitu: 1) anuny cropousl AB; 2) ypaBHeHus | Mcronb3yeT OCHOBHBIC
cropoH AB u BC u ux yrnoBele KodpUIHMEHTH; 3) BHYTPEHHHUN | 3aKOHBI €CTECTBEHHO-
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, mpoxozsmel yepe3 Touky K mapamiensHo cropoHe AB. | BeTcTBHM ¢ Hampas-
BeinonHuTh uepTex K 3agaue. JIEHHOCTBIO IIpodeccu-
2. BpauCcouTh IIOmManas (GpUrypsl, OTpaHUYCHHYIO 33/JaHHBIMHU JIU- | OHAJIBHOH JESTEITHHO-
HUSMH: y:2x2+6x—3 u y:—x2+x+5, CTH

2. | 1. Texuuueckoe yCTPOMCTBO CONEPKUT TPU HE3aBUCUMO paboTaro- N-1omk-5

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

2. JlnameTpsl TUCKOB U3 ONMBITHOW MApPTHUH, YUACTBYIOIIEH B TEHJIE-
pe Ha MOCTaBKU MPOIYKIMHU Al COOPOYHOI0 3aBOJIa, paclpeene-
Hbl TI0 HOPMAJIbHOMY 3aKOHY. M3BECTHO MaTeMaTH4ecKkoe OXKuia-
HUe (cTaHzapT) AuaMeTpa a =59 MM U cpelHee KBaJpaTHyecKoe
OTKJIOHEHHE 6 = 5 MM. HaiiTu BeposiTHOCTH 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-
MEHTaJIbHbIX 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 pelieH3uH. B ciydae BbICTAaBIEHMS OLICHKH «HE 3aUTEHO» OOydarouuiics o0s3aH B KpaT-
Jaimuii CPOK MCHPABUTH BCE OTMEUCHHBIEC MPETOAaBaTelIeM HEJOCTATKU M CIATh KOHTPOJIBHYIO
palboTy Ha IOBTOPHYIO MTPOBEPKY.
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HIxanaa

Kpurepumn oueHuBanus

OreHKa «3a4TeHo»

- paboTa BBITOJIHEHA TOTHOCTHIO;

- YMEHHE JIOTUYHO M TPAMOTHO MPUMEHSTh MaTEMATHUYECKUE METOJIbI
MIPH PEIICHUH TIPEIOKCHHBIX 3a/1a4;

- B PCIICHUU HET MAaTEeMaTHYECKUX OITMOOK (BO3MOXKHA OJHA-/IBE He-
TOYHOCTH, OINKCKA, HE SBJISIONIASICS CICICTBUEM HE3HAHHSI WM HETO-
HUMaHHs Y4eOHOT0 MaTepuana).

OreHka «He 3a4TEHOY

- pa60Ta BBITIOJIHCHA HE B IIOJIHOM 06’beMe;
- JOIIYIICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I, IMMOKAa3bIBAKOMIHNE, YTO CTYIACHT

HC BJIaJCCT HGO6XOI{I/IMBIMI/I TCOPCTUUCCKHMMU 3HAHUAMMU
- HC YMCCT NIPUMCHATH MATCMATHYCCKUC MCTOAbI B PCIICHUHU 3aa4.

4.1.4. TectupoBanue

TectupoBanue HCHONB3yeTCsl Al OLEHKH KadyecTBa OCBOCHUS OOyJarolMMCs OCHOBHOM
npodeccuOHaIbHOM 00pa30oBaTeabHOM MPOrpaMMbl MO OTAEIbHBIM T€MaM MJIM pa3zeiaMm JUCLU-
winHbl. TecT mpenctaBiaseT co0Oil KOMIUIEKC CTaHAApTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIOIIUN
YIPOCTUTH IMPOLENYpPY U3MEPEHHUs 3HAHUM M yMeHHi oOyuwatommuxcs. OOydaromuMcs BbIIAIOTCS
TECTOBBIE 3a/1aHus ¢ (HOPMYIUPOBKON BOIIPOCOB U MPEAJIOKEHUEM BHIOpATh OJJMH MPABUIIbHBINA OT-
BET U3 HECKOJIbKUX BaPUAHTOB OTBETOB.

O1eHOYHBIE CpeaCTBa

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

Ko n HaumeHnoBaHue

Ne | XonuMmble 111 OLIEHKHM 3HAHWM, YMEHWiA, HaBBIKOB W (WJIHM) ONbBITA | HHIUKATOPA KOMIIE-
JEATEIbHOCTH, XapaKTEePU3YIOMHX C(HOPMUPOBAHHOCTH KOMIIETEH- TEHLIUH
IMii B IPOIECCE OCBOCHHUS TUCIIMTUINHBI
1 1-» 3 W-1lonk
A= Hcnosb3yeT OCHOBHBIE
1. Matpuna 4 2 BBIPOJKJIEHA TIPU A PABHOM. .. 3aKOHBI €CTeCTBCHHO-
a)-5;0)3;8)4;r)5. HAYYHBIX JUCIIUTUTHH
1 5 JUIs pelIeHus CTaH-

2. Onpenermurens Dot —3 10| pasen 0, ecm o pases. ..
a)-2;0)0;B)1;T1) 2.
3. JIaHBI BEKTOPBI a= (5; 4; 2) u 6 = (3; -1 7), TOrZa UX BEK-
TOPHOE TIPOU3BEIEHUE UMEET BHI. ..
a) 261 —41] —7K ; 6) 151 —4] +14k ;
B) —30i +29] +17k ; )30i —29j —17k .

4. HopMmanbHBI BEKTOp IUIOCKOCTH X + 2y +2-15=0 umeer

KOODP/IMHATHI. . .
a) (1;1;-15); 6) (1; 2; 1); B) (2; 1; -15); 1) (1; 2; -15).
3> +2x—4
5. 3HaueHHE MPeNena , ., w2 , Gy 1 PAaBHO...
a) 0; 6) w0; B) 3; 1) 2.
6. 3aKkOH  JABWXKEHUS  MATepUANIBHOW  TOYKH  HMEET  BUJ

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

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

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-
XOJUMBIC ISl OIICHKU 3HAHWW, YMEHWH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTePU3YIOIINX CPOPMUPOBAHHOCTh KOMIICTEH-
IIUH B MPOIIECCE OCBOCHMUSI TUCITUILIAHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

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

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

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

/4

4
a) —;0) 27;8)0; T) 0.

-8

9

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

POIi BBIpaXKaeTCs JaHHBIM HHTETPAJIOM, HMEET BUJL. ..

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

') OKPYKHOCTb C PauycoM \/E .

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

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

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

1. Onepanueit Hax MHOXecTBaMH 4 U B, pe3yibTaT KOTOPOH Bbljie-

JICH Ha PUCYHKC, ABJISACTCA. ..
B A

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

7 1 7 1
2) 4130 5738 170 4

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

N-1onk-s
VYyacTByeT B 3KCIIEpU-
MEHTAJIBHBIX UCCIIE0-
BaHMSIX JIEKTPOOOOPY-
JTIOBAaHUS U CPEJCTB aB-

TOMAaTHU3alNH
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O11eHOYHBIE CPEJICTBA

TunoBble KOHTPOJBHBIC 3a/1aHUs W (WJIM) WHBIC MaTepHaIIbl, HEOO-
XOJUMBIC ISl OIICHKU 3HAHWW, YMEHWH, HABBIKOB M (WJIM) OIBITA
JESTEIIbHOCTH, XapaKTePU3YIOIINX CPOPMUPOBAHHOCTh KOMIICTEH-
IIUH B MPOIIECCE OCBOCHMUSI TUCITUILIAHBI

Ko n nHaumenoBaunue
MHJIUKaTOpa KOMIIe-
TEHIIUU

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

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

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

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

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

F(x)=+

MaTeMaTUYECKOE OKHUIAHUE ATOM HOPMAIbHO pacupeaeaeHHON
CIy4yallHOM BEJIMYMHBI PABHO ...

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

X1 |3|5]6
p101la|b|03
a)a=0,3,b=01;6)a=0,3, b=0,2;
) a=0,6,b=06;r) a=04, b=02.
7. 13 reHepanbHON COBOKYITHOCTH M3BJI€YEHA BEIOOPKA 00beMa
n=50:

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

P

Torna n4 paseH...

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

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbTrare u3MepeHuii HEKOTOPOH (PU3MUECKON BETUYMHBI O/1-
HUM Ipubopom (6e3 cucTeMaTHYecKUX OIHUOO0K) MOITY4YEHBI Cleay-
roue pe3ynstatel (B MM): 11, 14, 14. Torna HecmelieHHas OLlEeHKa
JIMCTIEPCUU U3MEPEHUI paBHa. ..

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

p=006

Hy:
10. Ecinu ocHOBHAs TUIIOTE3a UMEET BUI , TO KOH-

KypUpPYIOIIEH MOXET ObITh TUTIOTE3A ...

a) . p=06;06) Hy: pz206;
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O11eHOYHBIE CPEJICTBA
TumoBele KOHTPOJIbHBIC 3aJaHusI M (MJIM) UHBIE MaTepuanbl, HeoO- | Kon u HaumeHoBaHue
Ne | xonumeble Uil OLEHKM 3HAHMN, YMEHHMM, HaBBIKOB U (WMJIM) ONbITAa | HHAMKATOpPA KOMIIE-
JESITebHOCTH, XapaKTEpU3YIOMUX CPOPMHUPOBAHHOCTH KOMIIETEH- TEHLUU
11 B Ipoliecce OCBOCHUS IUCIUIIIMHbBI

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

[To pe3ynpTaTam TecTa 00yYarOIMIEMYCsl BEICTABIISCTCS OLIEHKA «OTIMYHOY, «XOPOIIOY», «yI0-
BJICTBOPUTEIIBHO» WM «HEYTOBJIETBOPUTEIHHO.

Kputepun onieHuBanus oTBeTa (Ta0I.) TOBOISATCS MO CBEACHUS 00YUaAIONUXCS 10 HaYaa Te-
CTHUpOBaHUs. Pe3ynbTaT TecTupoBaHUs 0OBABISAETCS 00y4YaloUeMycs HEMOCPEACTBEHHO IOCTE €ero
cauu.

Mhcaa (% apasAwIIY oTBEToD
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Onenka 3 (yIOBIETBOPHUTEIHHO) 50-69
Onenka 2 (HEY0BIETBOPUTEIHHO) Menee 50

TecroBble 3a7aHus, UCTIONB3YIOMIMECS Ul OLIEHKM KauyecTBa JAUCLUIUIMHBI C MOMOILBIO HH-
(dopMarmoHHbIX TexHosorul, npuseneHsl B PI1/1: «10. CoBpeMeHHbIE HHPOPMALIMOHHBIE TEXHOJIO-
I'MH, UCTIOJIb3YEMbIE MPHU OCYLIECTBICHUH 00pa30BaTEILHOTO IMpoLecca Mo JUCIMITIMHE, BKIHOYas
IepeyeHb MPOrpaMMHOIO oOecrneueHuss U HMHQPOPMAIMOHHBIX CIPAaBOYHBIX CHCTEM» -
MyTestX10.2.

4.2. IIpouenypsl 4 OLCHOYHBIE CPEACTBA 1JIsl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAIUH

4.2.1. 3auer

3ader sBisieTcss POPMOI OIEHKHM KadecTBa OCBOEHHUsS OOYUYaIOIIMMCS OCHOBHOM Tpodeccuo-
HaJIbHOW 00pa30BaTeIbHONM MporpamMMbl MO pasjenaM AucuuIuivHbl. 1o pesynbpraram 3adera o0y-
YaroIIeMYCs BBICTABIISIETCS OLIEHKA «3a4TEHO» WJIH «HE 3aYTEHO.

3aueT MpPOBOJUTCS MO OKOHYAHUHU UYTEHUS JIEKIMH W BBINOJIHEHUS MPAKTUYECKHUX 3aHATHUI.
3aueT NpUHUMAETCS MPErnoAaBaTeIsiMu, IPOBOJUBIIMMU PAKTUUECKUE 3aHATHUS, WIH YUTAIOIIUMU
JEKLUH 110 JaHHOW TUCLUIUIMHE. B cilydae OTCYTCTBHUS BEAYILErO MPENojaBaTesl 3a4eT NpUHUMa-
eTcsl IperojaaBareseM, Ha3HAYeHHbIM paclopsbkeHrneM 3aBeaytouliero kadenpoi. C paspeuieHus
3aBefyroniero kaeapoil Ha 3a4eTe MOXKET MPHUCYTCTBOBATh IpenoaBareib Kadeapsl, MpuBIeYeH-
HBIH JJIs TOMOIIM B IIpUEMe 3a4eTa.

[IpucyrcTBUE Ha 3adeTe mpenojaBaresel ¢ Ipyrux kageap 6e3 COOTBETCTBYIOLIETO pacio-
pSOKEHHsI peKTopa, MPOpeKTopa Mo y4eOHOM, BOCTIUTATENbHON paboTe U MOJIOJEKHOW MOJTUTHKE,
3aMEeCTHUTEINs JUPEKTOpa MHCTUTYTA IO yueOHOM paboTe He JoIrycKaeTcs.

®opmbl TpoBeieHus 3aueTa (YCTHBIN orpoc 1o ouiietaM, TUCbMEHHasi paboTa, TECTUPOBAHUE
U JIp.) OIpeaessitoTest Kadeapoi 1 TOBOASTCS 10 CBEJCHHU 00yJaroMXCsl B Havajle ceMecTpa.

Jlyis mpoBeieHUs 3adeTa BEeIyLIUi MpernojaBaTelib HaKaHyHE IMOJydyaeT B CeKperapuare JH-
peKTOopaTa 3a4€THO-3K3aMEHAIlMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAIlaeTCs B CEKpeTapuar Iocie
OKOHYaHUs MEPOIPUSTHUS B IEHb IPOBEJCHUS 3a4eTa I YTPOM CIIETYIOLIEro JHS.
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Bo Bpems 3adera oOyuarommecss MOTYT HOJIB30BAThCS C pa3pelieHHs BeIyLero npernoaana-
TeJs CIPaBOYHON M HOPMATUBHOM JIUTEpaTypoH, APYTUMH MOCOOUSMH M TEXHUYECKUMU CPEJCTBa-
MHU.

Bpewmst moaroToBku oTBeTa B YCTHOM (popMe MpH cllaue 3ayeTa JJOJKHO COCTaBIIATh HE MEHee
20 MuHYT (110 JKETaHUIO 00YYAIOIIETOCsl OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTBera - He Oonee
10 MunyT.

[IpenoaBaTento MpeAOCTaBIsAETCS MPABO 3a/1aBaTh 00YYAIOUIMMCS JONOIHUTEIbHbBIE BOIPO-
Cbl B paMKax IIPOrpaMMbl UCLUILIINHBI.

KauecTBeHHas OLleHKa «3aYTEHO», BHECEHHAs B 3a4€THO-’K3AMEHALMOHHYIO BEJIOMOCTb, SIB-
JsieTcs Pe3yNbTaTOM YCHEIIHOr0 YCBOEHHs yueOHOro Marepuania.

Pe3ynbrar 3aueTa BHICTABIISIETCA B 3a4E€THO-3K3aMEHAIL[MOHHYIO BEOMOCTh B JI€Hb IIPOBEJIE-
HUS 3a4eTa B IPUCYTCTBUU caMoro oOyuaromierocs. [IpenogaBareny HecyT NepcOHAIbHYIO OTBET-
CTBEHHOCTb 3@ CBOEBPEMEHHOCTb M TOUYHOCTb BHECEHMsI 3allUCedl O pe3ysbTaTax MPOMEKYTOUHON
aTTeCTalld B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnmu oOywaromuiicss SBUJICS Ha 3a4€T W OTKA3aJICS OT MPOXOXKICHUS aTTEeCTAllMU B CBS3H C
HEMOJATrOTOBJIEHHOCTBIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJAOMOCTh €MY BBICTABIISIETCS OLIEHKA
«HE 3aYTCHO».

HesBka Ha 3auer oTMeuaeTcs B 3a4€THO-9K3aMEHAIIMOHHON BEIOMOCTH CIOBaMM «HE SBUJI-
csi».

Hapymienre nuCHUIUIMHBI, CIMCHIBAHUE, MCIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX ¥ PYKOMHMCHBIX MaTepUAIIOB, MOOWIBHBIX TEe()OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M APYI'MX BUJOB JUYHOW KOMMYHUKAIIMOHHOW U KOMIBIOTEPHOW TEXHU-
KM BO BpeMs 3auera 3arpelleHo. B ciayuyae HapymieHus 3Toro TpeboBaHMsl PenoaBaTeslb 00s3aH
YIQINTh 00YYarOLIErocs U3 ayJUTOPUU U POCTABUTh €My B BEIOMOCTH OLICHKY «HE 3aYTEHOY.

OOyuaromuMcs, HE CHABIIMM 3a4€T B YCTAHOBJIEHHBIE CPOKH 10 YBaKUTEIbHOM IpPUYUHE,
WHIVBUAYAJIBHBIE CPOKHU IPOBEACHMS 3a4€Ta ONPEAEISAIOTCA JUPEKTOPOM HHCTUTYTA.

OOyuaromuecs, UMEIOLINE aKaJeMUUYECKYIO 33JJ0OJKEHHOCTh, CIAI0T 3a4eT B CPOKH, OMpese-
nsiemble YHHMBepcuTeToM. MHbopMamus o JIMKBUIAIMK 3a10JKEHHOCTH OTMEYAeTcsi B HK3aMeHa-
LIUOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHusl AUPEKTOpa HHCTUTYTa AOCPOYHAsl cllada 3a4eTa ¢ 3alHUChI0 pe-
3yJlbTAaTOB B 9K3aMEHAIIMOHHBIH JIUCT.

WHBanuapl 1 nuna ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMHU 30POBbsI, MOT'YT CIaBaTh 3a4€Thl B
CPOKH, YCTaHOBJIEHHbIE NHIUBUYaIbHBIM yU4€OHBIM IUIaHOM. VIHBaNUIbI U JIMIIA C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 37J0POBbsI, UIMEIOIIME HAPYLIEHUS ONOPHO-ABUIATEIBHOIO ammapara, JOMyCKaroT-
Csl Ha aTTECTAllMOHHBIE CIBITAHUS B COMPOBOKICHUH aCCUCTEHTOB-COMPOBOKIAIOIIHX.

[Iponienypa mpoBeaeHHs] MPOMEXYTOUHOM aTTecTalluu JUIsl OCOOBIX CIy4aeB H3JI0XKEHa B
«[TonoxeHnu o TEKyieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalluy O0ydYaroLuXCsl
no OITOII 6akanaBpuara, crierpanutera u Maructpatyps» @I'BOY BO FOxuo-Ypansckuii 'AY.

Ounas ¢popma o0ydeHus

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

NEeATeNbHOCTH, XapaKTepU3yMHUX cHOPMUPOBAHHOCTh KOMIIETEH- TEHIUH
1uii B IIpoIecce OCBOEHUS NUCIUILINHEI
1. 1 cemecTp WA-1omnk-1

1. Marpuusl, aeiictBust ¢ Humu. Onpeaenutenu 2-ro u 3-ro no- | Mcnonbs3zyeT ocHOBHbBIE
PSZIKOB M UX CBoWcTBAa. MHHOpBI U anredpandeckue JIOTOJIHEHHs. | 3aKOHBI €CTECTBEHHO-
PasznokeHue omnpenenurens MO 3JIEMEHTAM KakKOro-lIuOo psiia. | HayYHBIX AUCLMILIUH
Onpenenurenu N-ro Nopsaxa. JUIsl pEIIeHUs CTaH-

2. CucreMbl ABYX M TpeX JIMHCWHBIX ypaBHEHWH, WX PEIICHHE. | JAPTHBIX 3a7a4 B COOT-
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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

MarpuyHas 3anuChb CHUCTEMBI JIMHEHHBIX ypaBHeHMU. Merton [ayc-
ca. [IpaBuio Kpamepa.

3. Bekropsl. JluHeiHble omepanuu HaJg BEKTOpaMHu. TeopeMbl 0O
IIPOEKIIMA BEKTOpa Ha Och. [IoHATHME JIMHEHHOrO NPOCTPAHCTBA.
JInneliHo He3aBHCHMBIE BEKTOphI. basuc. PasnokeHue BekTopa Io
6a3ucy. Koopaunarsl Bekropa. Hanpasinsrone KOCUHYCHI U JUIMHA
BeKTOpa. JIMHENHbIe onepanuu HajJ BEKTOpaMU B KOOPAMHATHOU
dbopme.

4. CxalsipHOE IPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BBIPAXKEHUE
B KOOpAMHATHOM (opMme. [lyinHa BEKTOpa U YroJl MEX1Yy JABYMs BEK-
TOpaMu. YCJIOBHE OPTOTOHAJILHOCTU JABYX BEKTOPOB. lIprMeHeHue
CKaJIIPHOTO IIPOM3BE/ICHUS B PEIICHUY NPUKIIAIHbIX 3a/1a4.

5. BekxTopHOE npousBeneHNE BEKTOPOB, €TI0 CBOICTBA, BhIPAXKEHNE
B KoopAuHaTHOH ¢(opme. Hekoropele NpHIIOKEHHUS BEKTOPHOI'O
IIPOU3BEICHUS.

6. CmemaHHOe IPOU3BEJCHUE TPEX BEKTOPOB, €r0 CBONCTBA, BbI-
paxkeHue B KoopJAuHATHOM ¢opMme. [IpuMeHeHne cMemaHHoro mnpo-
W3BEJICHUS B PELLICHUY NIPUKIIAJHbBIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUM JUHUH Ha miockocTu. Dopmbl ypaBHe-
HUS NPSAMOM Ha IIJIOCKOCTH. YTOJ MEXAY HPSMBIMU. Y CIOBHS Ia-
paJIeNbHOCTH U NEPIIEHIUKYISIPHOCTU NPSIMBIX. Y paBHEHHUE ITyUyKa
OpsMbIX. 3ajjauy, pellaeMble METOJOM KOOpAMHAT (pacCcTosHUE
MEXly IByMsI TOUKaMH, JIeJIEHUE OTpe3Ka B JAHHOM OTHOILIEHUN).

8. KpuBble BTOpOro mopsijika: OKpPYXHOCTb, 3JUIMIIC, TUIepOoIa,
napaboJia, UX TeOMETPUYECKHE CBOMCTBA U yPaBHEHHUSI.

9. VYpaBHEeHMs IJIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY IJIOCKO-
CTSIMHU. Y CJIOBUS NapauIeIbHOCTU U NMEPHEHIUKYISIPHOCTH IIII0CKO-
cTeil. PaccTosiHME OT TOUKH 10 TNIOCKOCTH.

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

11. YpaBHeHne MOBEPXHOCTU B MpocTpaHcTBe. LlunuHapuyeckue
nosepxHoctu. Chepa. Dmuncounn. 'unepOononnsl. [apadononas.
I'eomeTpryeckue CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIEIOBAHUE UX
(GhOopMBI METOIOM CEUEHUH.

12. M HOXecTBO BeliecTBeHHbIX uyucen. @Dynkuusa. OOnacte ee
onpeznenenus. Crnoco6sl 3ananus. Knaccudukamus ¢yukmnuii. Ilo-
JspHasg cucreMa KoopauHat. KpuBble B NOJSPHBIX KOOpAMHATAX.
MounoTonnble pyHKIHMU. CI0XKHBIE U B3aUMHO-00paTHbIE (PYHKIINH.
13.Yucnosas nocnenoBarenbHOCTh. [Ipenen uncnoBoil nmocnenosa-
TelnbHOCTU. CXonsuIuecss U pacXoAsIIuecss YUCIOBbIE MOCIEI0Ba-
TEIBHOCTH.

14.TIpenen ¢pynkiuu B Touke. OTHOCTOPOHHUE TPEAEITBI (DYHKITHIA.
[Tpenen ¢pyHkumuu B 6eckoHEYHOCTH. beckoHeuHo manbie U Gecko-
HEe4YHO OoJybmne GyHKIMUA B Touke. CBOMCTBA OECKOHEYHO MAJIbIX
¢ynkuunii. CoiicTBa mpenenoB ¢yHkuuid. [Ipu3Haku cymecTBoBa-
HUs 1pesesnoB (0 mpenesie NPOMEXYTOUYHOHW (DYHKIMM, O Ipeele

BCTCTBUH C HanpaB-
JICHHOCTBIO TIpodeccu-
OHAJILHOM JIeATSIIHHO-

CTH
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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 AUCHUIIMHBI

MOHOTOHHOH (hyHKIIMK). HeonpeaeneHHOCTH U METOJIbI UX PACKpbI-
TUs. 3amMeyaTeNbHbIC Tpeenbl M CieAcTBUs n3 Hux. CpaBHEHHE
0ECKOHEUHO MaJIbIX.

15. HenpepriBHOCTh (DyHKIIMIT B TOUKE, HA MHOKECTBE M Ha OTPE3-
ke. Touku paspeiBa GyHKIMU U UX KJIaccu(UKaus. AITOPUTM HUC-
crnenoBanusl (YHKIMHM Ha HENPEPBIBHOCTH. JleHicTBHS Haj Hempe-
PBHIBHBIMU (PYHKIIUSIMH. HenpephIBHOCTD 37IEMEHTApHBIX (PYHKIUI.
CpoiicTBa (pyHKUMH, HENPEPHIBHBIX Ha OTpe3Ke (CyIIECTBOBAHHUE
HAMMEHBIIETO0 ¥ HauOOJBIIEro 3HAYCHUH, OTPAHUYCHHOCTD, CYIIe-
CTBOBAaHHUE NMPOMEKYTOYHBIX 3HAUYCHUH ).

xana u KpUTCPpUHU OLICHHBAHUA OTBCTA 06yqa}0mer0c>1 npcaACTaBJICHBI B Ta6J'II/IHe.

Hlkana Kpurepun oueHuBanus

OneHka «3auTeHo» 3HaHUe MPOrpaMMHOI0 MaTepuaia, yCBOEHHE MaTepuaa OCHOBHOU U J10-
HOJTHUTENBHOM JIUTEpaTypbl, PEKOMEHI0BaHHON MPOrpaMMON JUCLUILIH-
HBI, IPAaBUJIBHOE PEIIEHUE MPUKIIAJHBIX 33/1a4 (A0ImycKaeTcs HaJluuue He-
3HAYUTENIbHBIX OHIMOOK MIIM HEIOCTATOYHO IOJIHOE PACKPBITHE COJepikKa-
HUS BOIIPOCA WX MOTPEIIHOCTh HENPUHIUIHAIBHOTO XapaKTepa B OTBETE
Ha BOIIPOCHI).

JlOoTIONIHUTENBHBIM YCIIOBHEM IIOJyUEHHUS OLEHKH «3auTE€HO» MOTYT CTaTh
XOpOILINE MOKA3aTelIu B XOJE NPOBEACHUS TEKYLErOo KOHTPOJIS U CUCTE-
MaTH4Y€eCKasi aKTUBHasi paboTa Ha y4eOHbIX 3aHATHUSX.

OneHKa «He 3a4T€HO» | MPOOETBl B 3HAHUAX OCHOBHOTO MPOTPAMMHOTO MaTepuaia, MPHHIUIHU-
aJIbHbIE OUTMOKH NPU OTBETE Ha BOIPOCHI.

4.2.2. Dx3aMeH

DK3aMeH siBisgeTcs (OpPMOM OIIEHKM KauyecTBa OCBOCHMsI 00Yy4arolMMcs OCHOBHOM mpodec-
CHOHAJILHOW 00pa3zoBaTeIbHOM MpOorpamMMbl MO pasaenaM JUCUUIUIMHEL [lo pe3ynbpraTtam sK3aMeHa
oOyuarolemMycs BBICTABISETCS OLEHKA «OTIMYHO», «XOPOIIOY», «yIOBIETBOPUTEIBLHO» WM «HE-
YIIOBJIIETBOPUTEIBHOY.

OK3aMeH o JUCHUIINIMHE MMPOBOAUTCA B COOTBETCTBUHU C paCIIMCAHUEM HpOMG)KyTO‘IHOfI arT-
TECTallMH, B KOTOPOM YKa3bIBa€TCsl BpEMs €T0 MPOBEIEHUS, HOMEP ayAUTOPHH, MECTO NPOBENECHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclicaHre pa3MeniaeTcs Ha HH(QOPMAaLMOHHBIX CTEH/IaX, a TaKkKe
Ha O(UIMATLHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUN i1 MPOMEKYTOUYHOM aTTecTaly O0y4aloUIUMXCsl YCTaHaBIMBAECTCS
paboueit mporpaMMoil TUCIUIIMHBI ¥ IOBOJUTCS 10 CBEJCHUS 00Y4JalolIXCsl B HaUajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C pa3perieHus 3aBeayronero kapeapoit
Ha PK3aMEHEe MOXKET MPHUCYTCTBOBATh IpernoAaBaresb Kadeapbl, NIPUBICUCHHBIN A MOMOIIU B
npueMe dK3aMeHa. B ciyyae oTCyTCTBUS BEAYIIEro MpernojaBaTelis IK3aMeH MPUHUMAETCs Mpemno-
JlaBaTeseM, Ha3HAYeHHBIM PaclopsHKeHUEM 3aBEeAYIOIIEro Kadeapoi.

[IpucyTcTBHE Ha 3K3aMeHe IpernojaBaTesiell ¢ Ipyrux kKadeap 6e3 COOTBETCTBYIOIIErO pac-
MOPSDKEHUST PEKTOpa, MPOPEKTOpa Mo yueOHOH, BOCIIUTATeNbHON paboTe 1 MOJIOJIEKHON MOIUTHKE
WM 3aMecTuTeNs nupektopa MHctutyra o yueOHoil paboTe He T0MmyCcKaeTcsl.

Jlia poBeneHus SK3aMeHa BEAYIIMH NPENoJaBaTellb HAKaHyHE II0Jy4aeT B CEKpeTapuaTe
JIUPEKTOpaTa 3a4e€THO-7K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAE€TCs B CEKpeTapuar mnocie
OKOHYaHHUA MCPONPHUATUA B ICHDb MIPOBCACHU A 5K3aMCHA UJINU YTPOM CICAYIOIICTO OHA.
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DK3aMeHbI POBOJATCS 110 OUJIETaM B YCTHOM HJIM MMCbMEHHOM BUjE, 100 B BUJIE€ TECTHPO-
BaHUS. DK3aMEHAllMOHHBIE OMIIETHI COCTABISAIOTCS 10 YCTAHOBJIEHHOM (hOopMe B COOTBETCTBHM C
YTBEpXKIECHHBIMU Kadenpol SK3aMEHAIMOHHBIMU BOIIPOCAMH M yTBEPXKIAIOTCS 3aBEIYIOIIUM Ka-
dbenpoii exeronHo. B 6unere copepxutcs 2 TEOPETUYECKUX BONpOca U 3ajada. 3ajada COOTBET-
CTBYET COJIEP)KAaHHIO 3a/laHUI TUIOBBIX PAacUyeTOB, YKa3aHHBIX B METOAMYECKHX yKa3aHUAX (1. 3
OOC).

DK3aMEeHaTOpy MPEIOCTaBIACTCSA IIPABO 3a7aBaTh BOIPOCHI CBEPX OmieTa, a TakKe IOMUMO
TEOPETUYECKMX BOIPOCOB NaBaTh JJI PELICHHs 3aJa4d M IPUMEPBI, HE BBIXOASILKE 3a PaMKU
IIPOMIEHHOI'0 MaTepuaa 10 U3y4aeMo AUCLUILIMHE.

3HaHUs, YMEHUS U HAaBbIKM O0y4aroIIUXCsl ONPEJEIISIOTCS OLEHKAMU «OTIIMYHOY, «XOPOILOY,
«YIOBJICTBOPUTEIILHO»,  «HEYIOBIETBOPUTEIIBHO», KOTOPBIE  BBICTABJSIIOTCA B 3a4E€THO-
9K3aMEHALIMOHHYIO BEJOMOCTD B JICHb JK3aMCHa.

ITpu mpoBeneHUN YCTHOTO 9K3aMEHa B ayAUTOPUU HE JOJDKHO HAaXOIUThCs Oonee 6 o0ydaro-
LIMXCs HAa OJHOTO MPENoJaBaTells.

[Ipu mpoBeneHNH yCTHOTO 3K3aMeHa OOy4aromMiCsl BHIOMpAET 3K3aMEHAIMOHHBIN OHWIIET B
cllyyailHOM IMopsjKe, 3aTeM Ha3blBaeT (aMHIIMIO, UM, OTYECTBO U HOMEP 3K3aMEHALMOHHOTO OU-
nera.

Bo Bpems sk3aMeHa oOyyaromuecs MOI'yT HOJIb30BAaThCS C pa3pelleHus] 3K3aMeHaTopa Ipo-
rpaMMO# JMCUUIUIMHBL, CIPAaBOYHONW W HOPMATHBHOM JINTEPATYPOH, APYTUMH ITOCOOMSIMHA U TEXHU-
YECKUMH CPEACTBAMM.

Bpems moAroToBku OTBETA MPH Cllaye 3K3aMEHa B YCTHOW (pOopMe JOIKHO COCTaBISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00Y4Yarolerocs OTBET MOXKET OBbITh JOCPOUYHBIM). Bpems orBera — He
6onee 15 MUHYT.

OOyuaronuiicsi, UCHBITHIBAIOLIUI 3aTPyAHEHUs MIPU HOJATOTOBKE K OTBETY 10 BBIOpaHHOMY
UM OWJIeTy, MMEeT MPaBo Ha BEIOOP BTOPOTO OHMIIETa C COOTBETCTBYIOIIUM MPOJUICHUEM BPEMEHH Ha
noJAroToBky. IIpy okOHYaTEIbHOM OLIEHMBAaHUM OTBETA OLIEHKA CHM)KAaeTCsl Ha oauH Oayl. Beimaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuaromuiics siBUICS Ha 9K3aM€H, M, B3sB OWJIET, OTKazajics OT IMPOXOXKJIEHUs aTTe-
CTallM! B CBSI3U C HEIOATOTOBICHHOCTHIO, TO B BEIOMOCTH €MY BBICTAaBJISIETCS OLIEHKA «HEYOBJIE-
TBOPUTEIIBLHOY.

Hapymienne AucUMIINHBI, CHUCBIBAHHUE, HUCIIOJIb30BAaHME OOYYAIOUIMMUCS HEpa3pelIeHHBIX
MeYaTHBIX U PYKOMHMCHBIX MaTepUaloB, MOOMIIBHBIX Tesle()OHOB, KOMMYHUKATOPOB, MJIAHIIETHBIX
KOMITIBIOTEPOB, HOYTOYKOB U JPYTUX BHUJIOB JMYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOM TEXHU-
KM BO BpeMs aTTEeCTAllMOHHBIX MCIIBITAaHUM 3amperieHo. B ciydae HapymieHUs 3Toro tpeGoBaHUs
npenojaBaTesb 00sf3aH yIaluTh 00YyYaroIlerocs W3 ayJWTOPUU U MPOCTaBUTh €My B BEJOMOCTH
OLICHKY «HEYIOBJIETBOPUTEIBHOM.

BeIcTaBiieHHE OLEHOK, MOJTYYEHHBIX NPU MOJABEACHUU PE3YyJIbTAaTOB IIPOMEKYTOUYHOM arTe-
CTallM¥, B 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTb MPOBOJUTCS B MPUCYTCTBUH CAMOT0 00ydYarolie-
rocs. IIpenogaBaTenn HeCyT NMEPCOHAIBHYIO OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh
BHECEHMS 3alMCEH O pe3ynbTaTax MPOMEXYTOYHOM aTTECTAllMU B 3a4€THO-DK3aMEHALIMOHHYIO Be-
JOMOCTB.

HesaBka Ha 5K3aMeH OTMEYaeTCs B 3a4€THO-DK3aMEHALIMOHHOM BEJAOMOCTH CIIOBAMH «HE
SIBUJICS).

Jnst o0yqaromuxcs, KOTOpble He CMOTJIM CJIaTh 3K3aMEH B YCTAHOBJICHHbBIE CPOKH, Y HUBEPCH-
TET YCTAHABJIMBAECT MEPUOJ] JIMKBUIAUH 33J0JDKEHHOCTH. B 3TOT nepuo npenojaBareny, NpUHH-
MaBIlIME 3K3aMEH, JOJDKHBI YCTaHOBHTH HE MeHee 2-X JIHEH, Korja OoHM OyAyT NMpUHUMATH 3a70J1-
XKeHHOCTH. IHpopmanus o IMKBUAALNN 33JOJKEHHOCTH OTMEYAETCsl B AK3aMEHALIMOHHOM JIUCTE.

OOyuaronmmcs, MOKa3aBIIUM OTJIMYHbBIE M XOPOILIUE 3HAHUS B TE€UEHHUE CEMecTpa B X0JIe M0-
CTOSIHHOTO TEKYILEro KOHTPOJS YCIIEBAEMOCTH, MOXET ObITh MpPOCTaBlIeHAa SK3aMEeHallMOHHas
OLIEHKAa JOCPOYHO, T.€. 0e3 ciaun 3k3ameHa. OIeHKa BbICTABISIETCS B 9K3aMEHAIIMOHHBIN JIMCT UJIH
B 3a4€THO-’K3aMEHALMOHHYIO BEJOMOCTb.
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WNHuBanupl u nuia ¢ orpaHU4eHHBIMH BO3MOKHOCTSMH 3/I0POBbsI, MOTYT CJ1aBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN NEpUOJ B CPOKH, YCTAHOBJICHHBIC MHIMBUIyaIbHbIM yueOHbBIM MIaHOM. HBanu-
Ol U JUIA C OrPAHMYECHHBIMH BO3MOXKHOCTSIMH 3]I0POBbsl, MMEIOIIUE HApPYIICHUS OIOPHO-
JIBUTATEIBHOTO amnmapara, JI0MyCKarTCs Ha aTTeCTallMOHHBIE UCIBITAHUS B COITPOBOXKICHUU acCH-
CTEHTOB-COIIPOBOXAAIOILUX.
[Ipouenypa mpoBeAeHUs] MPOMEXKYTOYHOM aTTECTAllUU JUIsl OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonoxkeHnn O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMU O0YJaroUIuXcs
o OITOII 6akanaBpuara, cneruainuTeTa u Mmarucrpatypb» @I'bOY BO HOxHo-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, XapaKTEePU3YIOIINX CHOPMHUPOBAHHOCTh KOMIETEH- TEHIIUH
UK B MPOIIECCE OCBOCHUS TUCIIUTIIINHBI

1. 2 cemecTp N-1omk-1

1. Onpenenenue npousBoaHoi. [IpousBoaHas oT anredpandeckoit
CYMMBbI, Pa3HOCTH, NPOU3BEACHUSI U yacTHOro ¢yHkuuil. IIpous-
BOJIHBIE CJIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO U TAPAMETPUUYECKH.

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

3. IIpom3BoaHbIe BHICIIMX MOPSAKOB (DYHKIWIA, 3aJaHHBIX SBHO,
HESIBHO, MapaMeTpUUYECKU. MexXaHUUeCKUd CMBICI ITPOU3BOIHON 2-
ro MopsAIKa.

4. udpdepenumansl 2-ro ¥ BBICHIMX MOpPsIKOB. HemnBapuaHT-
HOCTb (hopMBbI TUPPEpEeHIINANTOB BbICIINX MOPSIAKOB.

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

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

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

8. HccnenoBaHue BBIMYKIOCTH  (DYHKIMH.
ACUMITOTHI PYHKIIHMH.

9. IlepBooOpasnas. Heompenenennslii uHTerpan. CpoiicTBa He-
oIpeielIeHHOro uHTerpana. Tabiuia HHTerpanos.

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

11. UnTerpupoBanue palnoHaIbHBIX (QYHKIIUH.

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

13. IHTerpupoBaHie TPUTOHOMETPUYECKHX (YHKIUH. YHUBEP-
CaJlbHass TPUTOHOMETpPUYECKasl MOJCTaHOBKA. BrIpaxkeHUsl, HEUHTe-
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 mo yacTsM, 3aME€Ha IIEPEMEHHON B OIpee-
JICHHOM HHTETpaJe.

Touku mneperuba.

Hcnons3yeT OCHOBHbBIE
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

16. OnpeseneHHbli MHTErpaJl OT HEYETHONW M YETHOM (YHKLIHHU IO
CUMMETPUYHOMY NMpOMeXyTKy. HecoOcTBeHHBIE MHTErpasbl ¢ Oec-
KOHEYHBIMH TIpE/IeIaMy U OT HEOTPAHUYCHHBIX (PYHKIIUH.
17. Beluncnenue 1iomane miockux ¢uryp. Beruncnenue niavHbI
JyTH.
18. ®ynkuuu OBYX NEHCTBUTENBHBIX IEPEMEHHBIX, CIIOCOOBI UX 3a-
nanus. O0nacte onpeneneHus. JIMHUU ypoBHS (YHKIMH ABYX IIe-
PEMEHHBIX.
19.TlonsTHe Tpenena U HENPEPHIBHOCTH (DYHKIMH JBYX IEPEMEH-
HbIX. YacTHbIE NPOU3BOAHBIE NEPBOrO IMOPSIKA, UX IE€OMETpHUYe-
CKHM CMBICIL.
20. TTomubrit muddepeHman, ero cBsA3b ¢ YaCTHHIMU ITPOU3BOIHBI-
Mu. [TpuOamkeHHbIC BEIYUCICHUS C TIOMOIIBIO TIOJHOTO JauddepeH-
uana.
21. [TpousBonHbie U qudepeHIraIbl BBICIIMX MOPAIKOB. Teopema
O CMEUIaHHBIX NpPOM3BOJAHBIX. JuddepeHnupoBaHue CIO0XKHBIX U
HESIBHBIX (DYHKITHIA.
22. KacarenbHast IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.
23. DkcTpeMyMbl (YHKIMU JBYX IepeMeHHbIX. Heobxommumoe ycimo-
BHE DKCTpeMyMa. [locTaTouHOE yCI0BHE DKCTPEMYyMa.
24. OTpICKaHNEe HAMMEHBIINX W HAWOOJBIIUX 3HAUYCHUH (YHKIIMA
JIByX TIEPEMEHHBIX.

3 cemecTp
1.3amaun, mpuBoAsIIMEe K MOHATUIO TU(EpEeHINATbHBIX YpPaBHE-
Huii (IY). [opsinok 1Y, pemenue Y.
2.]1Y nepBoro mnopsaka. HaganpHble ycioBus, oOliee pellieHHE,
yacTHoe pemieHue. 3anada Komm. Teopema cymiecTBoBaHusS U
€AMHCTBEHHOCTH peuleHus 3agaun Komm. ['eomerpuueckas uHTEp-
nperauus Y nepBoro nopsika.
3.J1Y nepBoro nopsijika ¢ pazaensouMMHICs TepeMEHHBIMH.
4.0Onnopoansie /1Y nepBoro nopsaka.
5.JIuneitnpie 1Y nepBoro nopsiaka. Ypasuenue S. bepayim.
6.J1Y BTOporo mopsiuka. HauwanbHble ycnoBus, oOmiee pemieHue,
qacTHoOe pemieHne. 3agada Komm.
7.J1Y BpICIIUX MOPSIIKOB, AOMYCKAIOIINE MOHKEHNE TOPSIKA.
8.JIuneitnbsie oqHOpoaHBIe JIY BTOpOTrO mopsaka. JIuneitHO He3aBU-
CUMble U 3aBucuMble pemeHus. Omnpexaenutens BpoHckoro, ero
CBOMCTBA.
9.Teopema o crpykrype obmero pemenust JIOAY. Otpickanue 00-
mero pemtenus JIOAY ¢ mocTosHHBIMEU KO3 QUITEHTaMU.
10.JIHAY BTOpOrO mOpsiAKa C TOCTOSHHBIMH KO3(hdUIMeHTaMu.
Teopema o cTpykType obmiero pemieHus. MeToJl Bapuauy Mpous-
BOJIBHBIX ITOCTOSIHHBIX.
11. Otpickanue yactHoro pemenus JIHAY co cnennanbHbIM BUAOM
npaBoii yact. Teopema 0 HATOKEHUU PEIICHUH.
12.3agaun, npuBOAAIIME K TOHATUIO JBOWHOTO WHTErpaina. JIBoii-
HOW WHTErpaj, ero ompejesneHue. Teopema CyliecTBOBaHUS JBOM-
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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

HOro uHrerpaia. CBolcTBa, TEOpEMa O CPEAHEM 3HAUCHUU.

13. Beiuucnenue aBoitHoro murerpana. Ilepexon K MOMSIPHBIM KO-
OpAMHATaM.

14. TIpunoxeHusi IBOWHOTO HHTErpaa.

15.3apaun, npuBoAAIIME K MOHATHIO TPOMHOro mHTErpana. Tpoii-
HOM MHTerpai, ero omnpezeneHue, cBorcTea. Teopema cyiiecTBoBa-
HUs TPOMHOIO MHTETpaa.

16. [IpunoxeHust TpOMHOTO MHTETpaa.

17.3agava o BeIUMCICEHUH PabOTHI MepeMeHHOU cuibl. Omnpenene-
HUE KPUBOJIUHEIHOTO HHTErpalia o KOOpAUHATAM.

18.CpoiicTBa, BBIYUCIICHHWE KpUBOJIMHEHHOTO wuHTerpaia |l poxa.
®opmyia ['puHa.

19. YcnoBust He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpasa Mo IMyTH
uHTerpupoBanus. Haxoxnenue GyHKIUU ABYX MEPEMEHHBIX MO €€
nosHOMY JuddepeHuany.

20. IIpunoxkeHus KpUBOJIMHEHHOTO HHTETpajia BTOPOro poja.
21.YucnoBble pAabl, CXOAMMOCTh U pacxoauMocTs. Heobxonumere
ycnoBusi cxoaumocTtu. ['apmonmndeckuii psg. ['eomerpuueckas mpo-
rpeccusi. CBOMCTBA CXOASIIUXCS PSAJOB.

22.Panpl ¢ MoNOXUTENbHBIMU YieHaMmu. Ipu3Haku cpaBHEHHS psi-
noB. Ilpusnak [lamamGepa. Wuterpanpubiii npusHak Komm. Psp
Hupuxie.

23. 3nakouepenyrommecs psaapl. [Ipusaak Jlelioamnma. AGcomroTHas,
YCIIOBHAs! CXOAUMOCTb.

24.Crenennbie psaasl. Teopema AGens. VIHTepBan U paanyc cXO/au-
MOCTH CTENEHHOTO psjga. CBOWCTBA CyMMBI CTENIEHHOIO psiia: He-
IPEPBIBHOCTD, MOWIEHHOE AU(PPEpeHINpPOBAHUE U HHTETPUPOBA-
HUE.

25.Paner Teitmopa m Maknopena. Pa3zioxeHue 3iieMEHTapHBIX
¢bynkuuit B psa Teitnopa u B psaa MakiopeHa.

26. IlpuinokeHne CTENEeHHBIX PAIOB K MPUOIMKEHHBIM BBIYHCICHH-
AM: perieHre TuddepeHualIbHbIX YpaBHEHUH, BbIYMCICHUE WHTe-
IpajoB.

4 cemecTtp
1. Knaccudukanus coObrtuii. [IpocTpaHCTBO 37I€MEHTApPHBIX CO-
ObITHil. Anrebpa coObituil. [lonsTHe ciaydaiiHoro coobiTus. OTHO-
CUTEIIbHbIE YacTOThl. 3aKOH YCTOMYMBOCTH OTHOCUTENBHBIX YacTOT.
CBs13b MEX1y BEPOSITHOCTBIO U OTHOCUTENIBHOM YaCTOTOM.
2. Tlonstue BeposiTHOCTH coObITHsA. Kiaccudeckoe u reomeTpuye-
CKO€E OIIPENIETICHUE BEPOSITHOCTH.
3. KomOuHaropuka.
4. HemnocpencTBeHHOE BbIYMCICHUE BepoATHOCTHU. [loHsATHE 00 aK-
CHOMATHUYECKOM MTOCTPOEHUH TEOPUU BEPOSATHOCTEH.
5. Meroasl BbhIUMCIEHUSI BeposTHOcTeH. TeopemMa O MOBTOPEHUH
onbITOB (cxema beprysin). HanBeposTHeias yactoTa mpu MOBTO-
PEHUU OIBITOB.
6. CiydvaiiHble BEJIMYUHBI U 3aKOHBI UX PACIPECICHHUS.

N-1onk-s
VYyacTByeT B 3KCIIEpHU-
MEHTaJIbHBIX UCCIIE0-
BaHMSIX JIEKTPOOOOPY-
JIOBAaHUS U CPEJCTB aB-

TOMAaTHU3alNH
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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

7. JluckpeTHble ciydaiiHble BEIMUMHBL. Psij pactipenenenus.

8. HempepsiBHBIE citydaiiHble BennduHbl. DyHKLIMSA paclpenelie-
HUs, IUIOTHOCTh PACIPENEIICHUs], UX B3aUMOCBS3b U CBOWCTBA. Be-
POATHOCTB IONIAJAAHUS CIIy4alHON BEJIMYMHBI HAa JAHHBIA MHTEPBAIL.
9. UmcnoBble XapaKTePUCTUKU CIyYallHBIX BEIWYMH. MaTeMaTnue-
CKO€ O’KHIAHHUE U €ro CBSA3b CO CPEAHUM apu(PMETHUECKUM (3aKOH
Oosbiux yucen). Jucnepcus U cpeiHee KBaJApaTHUYECKOE OTKIIOHE-
HUE CIIy4YallHOW BEJIMYMHBI.

10.Pacnpenenenue [Tyaccona. bunomuansHOe pacmpeneieHue.
11.HopmanbHoe pacrpesereHue, ero CBOicTBa, yciaoBHs, NPU KO-
TOPBIX OHO BO3HHMKaeT. UMCIOBBIE XapaKTEPUCTUKH HOPMAJIBHOTO
3akoHa. @yHkuus Jlannaca. BelunciieHne BEpOATHOCTH IONAJaHUs
CIIy4ailHOM BEJIMYMHBI HA 3a/IaHHBII MHTEPBAJ B CIy4ae HOpMajb-
HOT'O pacIpeesICHuUs.

12.IlonsiTre o paznuuHbIX (popMax 3akoHa OonbIMX ymcen. Teo-
pembl bepuymu u YeGwimeBa. LlenTpanbHas npenenbHas Teopema
JIanynosa.

13.I'enepanbHasl COBOKYIHOCTh U BbIOOpKa. Bapmanuonssiil psn.
['ucrorpamma, smMnupudeckas QyHKIUS pacnperesieHus, BHIOOpOU-
HOE CpEJIHEE U IUCIIEPCHS.

14. ToueuHsle OIEHKM HEU3BECTHBIX IapaMETPOB paCIpeaeIeHUs
10 BBIOOPKE M MX XapaKTEPUCTUKU: HECMEIIEHHOCTb, 3(PPEeKTUB-
HOCTb, COCTOSITEIIbHOCT.

15.MnTepBanbHble OLEHKU. MIHTepBajgbHOE OLIEHUBaHME IMapamMer-
POB HOPMAJIBHOT'O PacCIpeaeICHHUs.

16.IlonsiTHE O CTAaTMCTUYECKOM rumore3e M oOIIas cxema, OCHOB-
Hble MeTo/ibl €€ mpoBepku. Ommodku 1-ro u 2-ro poga. Pemaromas
nporenypa. MourHocts kputepus. JloBepurenbHeie odnactu. Kpu-
TEPUU IIPOBEPKU THIIOTES.

17.Cucrema nByx ciny4aiHbIX BenuuuH. DyHKIMOHAIbHAs, CTAaTU-
CTUYECKasl U KOPPEJLIMOHHAS 3aBUCUMOCTH MEKly BEJIMUNHAMH.
18.OnemMeHThl KOppeNsLMOHHOTO aHanu3a. JIMHeWHsld perpeccu-
OHHBIN aHAIIN3.

19.0cHoBHBIE cBoiicTBa perpeccun. OIEHKH MapaMeTpoB perpec-
CHOHHOM MOJENIM IO METOJY HAaMMEHBIINX KBAJpPaTOB U CBOWCTBA
JTUX OLIEHOK. Y PaBHEHHUs JIMHENHON PErPECCUM.

20.TecHoTa CBsI3U U €€ OIeHKA 10 KO (HUIIUEHTY KOPPEITSIIIHH.
ITonsiTve o HenuHENHON perpeccun. KoppensinoHHOe OTHOLIEHUE.
Ornpenenenne mapaMeTpoB HEJIMHEWHBIX YPABHEHUN PETPECCUU Me-
TOJIOM HAMMEHBIINX KBaIPaTOB.

3aouHas popma o0yueHust

OneHoYHBIE CpeCTBA

TumnoBele KOHTPOJILHBIC 3aJaHUS M (UJIM) WHBIE MaTepUalIbl, HE0O-
XOJUMBIE JUIsl OLIEHKM 3HAHWN, YMEHMH, HaBBIKOB U (MJIM) OIBITA
NEeSITeTbHOCTH, XapaKTEePU3YIOMUX CPOPMHUPOBAHHOCTh KOMIIETEH-
IIMH B IPOLIECCE OCBOCHUS JUCLIMILINHBI

Koza u HaumenoBanue
HWHJIMKATOpa KOMIIe-
TEHLINU
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBanue

Ne | Xogumble 11 OLICHKW 3HAHWH, YMEHHWH, HAaBBIKOB M (WJIM) ONBITA | HMHIMKATOpa KOMIIe-
JESTEIIbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTH KOMIIETEH- TEHIINU
IIUH B IPOIIECCE OCBOCHUS JUCIIMILTAHBI

1. 2 ceMmecTp N-lonk-1

1. Marpuripl, nevictBus ¢ HuMH. OnpenenuTenu 2-To U 3-ro 1mo-
PSIKOB U MX CBOWCTBA. MMHOpHI M anre0panveckue JOMOTHEHHS.
PaznoxeHnue ompenenuTens IO 3JIEMEHTaM Kakoro-iubo psna.
Onpeaenurenu N-ro MopsiaKa.

2. CucreMbl ABYX M TpeX JIMHCHHBIX YpaBHCHHWH, UX pEIICHUE.
MarpuyHas 3anMch CUCTEMBI JIMHEWHBIX ypaBHeHHU. Meron [ayc-
ca. [IpaBuio Kpamepa.

3. Bekropsl. JluHeiHble omepanuu HaJ BEKTOpaMHU. TeopeMbl O
IIPOEKIIMA BEKTOpa Ha ocb. IloHATHE JIMHEHHOro NpPOCTpaHCTBA.
JInneliHO He3aBucUMBIE BEKTOpHI. basuc. Pasioxenue BekTopa 1o
6a3ucy. Koopaunarel Bektopa. Hanpasiisitomue KOCUHYChI U JUTMHA
BEKTOpa. JIMHEWHBbIE olepaly HaJ BEKTOPAMHM B KOOPJMHATHOU
dopwme.

4. CxansipHOE IPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA, BhIPAXKEHUE
B KOOpAMHATHOH (opme. [[i11Ha BeKTOpa U yroil MeXAy ABYMS BEK-
TOpaMu. YCJIOBUE OPTOTOHAJIILHOCTH JIBYX BEKTOpOB. [IpumeHeHue
CKaJIIPHOTO IIPOM3BE/ICHUS B PEIICHUH NPUKIIAIHbIX 3a/1a4.

5. BekxTopHOE npousBeneHNE BEKTOPOB, €TI0 CBOICTBA, BhIPAXKEHUE
B KoopauHaTHOH ¢opme. Hekoropele NpuiIokKeHHsS BEKTOPHOIO
MIPOU3BEICHUS.

6. CmemanHOe MPOU3BEJCHUE TPEX BEKTOPOB, €TO CBOMCTBA, BbI-
paxkeHue B KoopauHaTHOU ¢opMme. [IpumMeHeHre cMemanHoro mpo-
W3BEJICHUS B PELLICHUY NIPUKIIAJHbIX 3a/1a4.

7. Tlonstue 00 ypaBHEHUM JUHUH Ha 1IockocTu. DopMbl ypaBHe-
HUS MPSAMOU Ha IJIOCKOCTU. YTOJI MEXKIY NPSAMBIMH. Y CIOBHS Ta-
paJIENbHOCTH U NEPIIEHIUKYISIPHOCTU MPSAMBIX. Y paBHEHUE ITydKa
OpsAMBIX. 3ajadd, pelraeMble METOJ0M KOOpAMHAT (pacCTOsHUE
MEXly IByMsI TOUKaMH, JIeJIEHUE OTpe3Ka B JAHHOM OTHOILIEHUN).
8. KpuBble BTOpOro mopsijika: OKpYXHOCTb, 3JUIMIIC, TUIepOoIa,
napaboJia, UX TeOMETPUYECKHE CBOMCTBA U yPaBHEHUSI.

9. VYpaBHeHMs IJIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXIY IMJIOCKO-
CTSIMHU. Y CJIOBUS NAapAJUIETbHOCTU U MEPHIEHAUKYISIPHOCTH TIOCKO-
cteil. PaccTostHME OT TOUKY 10 TNIOCKOCTH.

10. YpaBHeHUsT TPSMOI B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMBIMH.
B3aumHoOe pacrosnoxeHue NpsMbIX B MPOCTPAHCTBE. YTOJ MEXIY
MPSIMOM M TUIOCKOCTBIO.

11. YpaBHeHue MOBEPXHOCTU B MpocTpaHcTBe. LlunmuHapuueckue
noBepxHocTu. Chepa. Dmnunconn. ['unepdononst. [Tapadononast.
['eomeTprueckue CBOICTBA 3TUX MOBEPXHOCTEHN, UCCIENOBAHNE UX
(GhOopMBI METOIOM CEUEHUH.

12. M HOXecTBO BeliecTBeHHbIX uyucen. @Dynkuusa. OOnacte ee
onpezaenenusi. CrocoOs! 3ananus. Knaccupukamms ynkuuit. Io-
JspHasg cucreMa KoopauHar. KpuBble B MOJIPHBIX KOOpAMHATAX.
Monotonnbie pyHKIUU. CII0KHBIE U B3aUMHO-00paTHBIC (PYHKITHH.
13. YucnoBas mocnenoBareabHOCTh. [Ipenen 4ucnoBoii mocneaona-
TenbHOCTH. CXopsimuecs M pacxoAsIUecs] YHCIOBBIE MOCIENI0BA-

Hcnonb3yeT oOCHOBHBIC
3aKOHBI €CTECTBEHHO-
HayYHBIX TUCIHMILINH

JUISL pEILICHUs CTaH-

JApTHBIX 33J1a4 B COOT-

BCTCTBUH C HanpaB-

JICHHOCTBIO TIpodeccu-

OHAJILHOM JIeATSIIHHO-
CTH
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O11eHOYHBIE CPEJICTBA

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

Ko n nHaumenoBanue
MHJIUKaTOpa KOMIIe-
TEHIIUU

TEIbHOCTH.

14.TIpenen ¢pynkiuu B Touke. OMHOCTOPOHHUE MPEALIbl (DYHKITHH.
[Ipenen ¢pynkuun B 6eckoHeuHOCTH. beckoHeuHO Manbie U Gecko-
HeuHOo Oosbiine (yHKUMU B Touke. CBOMCTBa GECKOHEYHO MaJIbIX
¢ynkuunii. CoiictBa npenenoB Gynkuuii. [lpusnaku cymecTBoBa-
HUS NIpesiesioB (0 mpefelie MPOMEeXyTOYHOH (QyHKIMU, 0 mpenene
MOHOTOHHOHM (yHKUIMHU). HeompeneneHHOCTH W METOABI MX pac-
KpBITHS. 3amMeyaTesbHble pesieNbl U cIeJcTBUs n3 HuX. CpaBHEeHUE
0ECKOHEYHO MaJbIX.

15. HenpepbIBHOCTh (yHKLIMH B TOYKE, HA MHOXKECTBE M Ha OTpPE3-
ke. Touku pa3pbiBa (YHKIHMU U UX KiIaccu(UKamus. AJITOPUTM HC-
ciieZloBaHUs (DYHKLMU Ha HEnpepbIBHOCTh. [leiicTBusA Hax Hempe-
peIBHBIMH (QyHKIHSIMHA. HenpephIBHOCTD 31€MEHTapHBIX (PYHKITHIA.
CpoiicTBa (GyHKUMH, HENPEPHIBHBIX Ha OTpe3Ke (CyIIEeCTBOBAHUE
HAMMEHBIIETO W HauOOJBIEro 3HAYEHUH, OTPAaHUYCHHOCTD, CYIIE-
CTBOBaHHUE ITPOMEXYTOUYHBIX 3HAUEHUI).

16. Onpenenenue npousBoaHoil. [IponsBonHas ot anredpamyueckon
CYMMBI, pa3HOCTH, IPOM3BEAEHUS U yacTHOro ¢yHkuuid. [Ipoums-
BOJIHBIC CIIOKHBIX (DYHKIUH, 3aJaHHBIX HESIBHO M MTAPAMETPUIECCKH.
17. Iuddepenunan ¢pynkun. CoiicTBa nepsoro nuddepeniuana.
['eomeTpuyeckuii 1 MEXaHMYECKUI CMBICI MPOU3BOIHON 1 qudde-
peHuuana 1-ro nopsaka, uX MPUMEHEHHE B PEIICHUU MPUKIATHBIX
3azad.

18.TIpou3BoHbIE BHICIIMX MOPSIKOB (DYHKIUH, 3adaHHBIX SBHO,
HESBHO, NTapaMeTpUUeCKu. MeXaHUUeCKHil CMBICT TPOU3BOIHON 2-
ro MopsAJKa.

19. ludpdpepennmansl 2-ro ¥ BBICHIMX TOPSAKOB. HewHBapuanT-
HOCTh (opMbI U (HEepeHIINaTOB BHICIIUX HOPSAKOB.

20. Teopemsr @epma, Pomst, Jlarpamka, Komm. [IpaBuno Jlonura-
JIs1 JUTsL pACKPBITUSL HEONPEAETICHHOCTEH.

21. YcnoBus MOHOTOHHOCTH (DYHKIHA. DKCTpeMyMbl (DYHKITHHA, He-
obxoaumoe  ycimoBue. Jloctatounele  ycioBus.  OTbICKaHUE
HauMEHbBIIEro U HauOoJbLIero 3HauYeHuil QyHKIuu, AuddepeHu-
pPYEMOM Ha OTPE3KE.

22.UccnenoBanue BBIMYKIOCTH (GYHKIUU. Toukm Teperuoa.
AcCUMNTOTHI QYHKIUH.

23.TlepBooOpasnasi. Heompenenennsrii wHTerpan. CBoiCTBa He-
ofpenieNieHHOro uHTerpaia. Tabiuia UHTerpanos.

24.Metonbl WHTETPUPOBAHUS (HETIOCPEACTBEHHOE WHTETPHPOBA-
HUE, UHTErPUPOBAHUE 10 YaCTSIM U 3aMEHOM MEPEMEHHBIX ).
25.HTerpupoBaHue panyoHAIBHBIX (yHKIWA. WHTErpupoBaHue
UppalMOHATBHBIX (DYHKIMI (CTETeHHbIE M TPUTOHOMETPHUUECKUE
MOJICTAHOBKH).

26.HTerpupoBaHie TPUTOHOMETPHUYECKUX (DYHKIMHA. YHUBEp-
caJlbHasi TPUTOHOMETpHUUECKasi OJCTAHOBKA. BbIpaxkeHus, HEUHTe-
rpUpyeMbIe B KBaIpaTypax.

27.3agaun, NPUBOJSALIME K IOHSATHIO ONPENEICHHOr0 HMHTErpaia.
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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 nHaumenoBanue
MHJIUKaTOpa KOMIIe-
TEHIIUU

WHrerpanbHas cyMMa, onpeaeseHHbl uHTerpain. @opmyna Hero-
ToHa-JIeiiOHMIa. CBOMCTBA OMNPENCICHHOTO HWHTETpayia, TeopeMa
cymecTBoBaHus. «Teopema o cpegHEMY.

28. nTerpupoBanue Mo 4acTsM, 3aMEHa IEpeMEHHOH B olpeje-
JIEHHOM UHTeTpalle.

29. HecoOcTBeHHBIC MHTETPAIBI C OCCKOHEYHBIMH TIpe/IeIaMu U OT
HEOTPAHUYEHHBIX (PYHKIIHA.

30. Boruncnenue miuomaaei miockux ¢uryp. Beluucienue AmuHbI

JIyTH.

3 cemecTp
1. ®yHkumu IBYX NEHCTBHUTENBHBIX IMEPEMEHHBIX, CIIOCOOBI MX 3a-
nanus. Obnacts onpeaeneHus. JIuHuu ypoBHS (QYHKIIUU IBYX Ie-
PEMEHHBIX.
2. llonarue mpejena U HEMPEPHIBHOCTH (YHKIMH IBYX MEpPEeMEH-
HbIX. YacTHbIE MPOM3BOJIHBIC TEPBOTO IMOPSIKA, UX T€OMETpUYE-
CKHUH CMBICIL.
3. Tomueni nuddepeHnnan, ero cBs3b ¢ YaCTHBIMU MPOU3BOIHBI-
mu. [IpubnuxeHHbIE BBIYMCICHUS C MOMOUIBI0 MOJIHOro Audde-
peHnmana.
4. TlpousBoausie U nuddepeHIransl BEICIIUX MOpsiakoB. Teopema
0 CMEIIaHHBIX MPOU3BOAHBIX. [luddepeHnrpoBanue CIOKHBIX U
HESIBHBIX (DYHKITUA.
5. KacarenbHasi INIOCKOCTh U HOPMAaJTh K TIOBEPXHOCTH.
6. OkcTpemyMbl (yHKIMM JBYX THepeMeHHbIX. HeoOxoaumoe
yCIIOBHE DKCTpeMyMa. JlocTaTouHOE YCIIOBHE IKCTPEMYyMaA.
7. OTbICKaHWE HAaUMEHBIIMX U HAWOOJBIIUX 3HAUYCHUH (QYHKUIUU
JIBYX TTEPEMEHHBIX.
8. 3amaum, npuBOJAIIME K MOHATHIO TBOMHOrO MHTErpaia. J{Boi-
HOW MHTErpaj, ero ompeaeiieHue. TeopeMa CylmiecTBOBaHUSA JBOM-
Horo uHTerpana. CBoiicTBa, TeopemMa 0 CpeiHEM 3HAUCHUH.
9. Beiuncienue ABOWHOTO WHTErpayia. [lepexo K MOJSIpHBIM KO-
OpAMHATaM.
10. IpunoxeHust TBOWHOTO UHTETpaa.
11. 3apaun, npuBoAIIME K MOHATUIO TPOMHOTO MHTErpaia. Tpoii-
HOHM MHTETpaJl, €ro ONpeesIeHne, CBOMCTBA. Teopema CymecTBoBa-
HUS TPOWHOTO MHTETpaa.
12. TpunoxeHus TPOIHHOTO HHTETpaa.
13. 3amava o BeIYMCIEHUH PAOOTHI MepeMeHHO cuiibl. Onpesene-
HHUE KPUBOJMHEWHOTO WHTETpaIa Mo KOOPANHATAM.
14. CpoiicTBa, BhIUMCIEHHE KpuBOIHMHEWHOro uHTerpama |l pona.
®opmyna ['puna.
15. YcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaja Mo MmyTu
uHTerpupoBanus. HaxoxkaeHne QyHKIIMN IBYX MEPEMEHHBIX T10 €€
nojgHoMy auddepeHumaty.
16. IIpunoxeHnss KPUBOJWHEWHOT'O HHTETpaJIa BTOPOTO poja.
17. YucnoBsle psabl, CXOAUMOCTh U pacXoauMocTb. HeoOxoanmele
YCIOBHUS CXOAUMOCTH. ['apMoHnueckuid psaja. ['eomerpuyeckas npo-

W/I-1omnk-1
Hcnosnb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAayYYHBIX JUCHOUIIJINH
JUISL PELICHUS CTaH-
JAPTHBIX 33]a4 B COOT-
BETCTBUU C HAIPaB-
JICHHOCTBIO TIpodeccH-
OHAJIBHOM JIESATEITBLHO-
CTHU
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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 nHaumenoBanue
MHJIUKaTOpa KOMIIe-
TEHIIUU

rpeccusi. CBOMCTBA CXOASIIUXCS PSAIOB.

18. Psnel ¢ nonoxutenbHbIMU WwieHaMu. [Ipu3Haku cpaBHEHUs psi-
noB. Ilpusnak [lanambepa. Muterpanpubiii npusHak Komm. Psn
Hupuxie.

19. 3nakouepenyromuecs psnael. [Ipusnak Jleitbuuna. AOGCOMIOT-
Hasl, YCJIIOBHAs CXOJUMOCTb.

20. Crenennsie psagel. Teopema Abens. HTEepBan U paanyc cxo-
JUMOCTH CTENEHHOro psaa. CBONCTBA CyMMBI CTEIIEHHOIO psja:
HETPEPHIBHOCTH, MOwWIeHHOE auddepeHInpoBaHHEe U HHTETPHPO-
BaHUeE.

21. Panpr Tetinopa u Maknopena. PasznoxxeHune 31eMEHTapHBIX
bynkuuit B psag Teitnopa u B psx MakiiopeHa.

22. TlpuiioskeHNe CTENEeHHBIX PSIOB K MPUOIMKEHHBIM BBIYHUCIIC-
HUSM: pelleHue TudepeHaabHbIX YpaBHEHUH, BBIYMCICHUE HH-
TErpajoB.

23. 3amaun, NPUBOAAIIME K MOHATUIO TupdepeHanbHbIX ypaB-
Henuii (IAY). [lopsinok 1Y, pemenue Y.

24. ]IV nepBoro nopsaka. HauanbHble yciioBus, obliee perieHue,
yacTHoe pemieHue. 3anada Komm. Teopema cymiecTBoBaHus U
€AMHCTBEHHOCTH pelleHus 3agaun Komm. I'eomerpudeckas UHTEp-
nperauus Y nepBoro nopsika.

25. J1Y nepBoro nopsizika ¢ pa3fensonMucs NepeMeHHbIMU.

26. Opaopoanasie JIY mepBoro mopska.

27. Jluneiinsie 1Y nepBoro nopsiaka. Ypasuenue S. bepaymiu.

28. 1Y Broporo mnopsaka. HaganeHbie yciaoBHsI, 00IIee pericHue,
4yacTHoOe pemieHue. 3agada Komm.

29. J1VY BBICIINX MOPSIAKOB, JONMYCKAIOIINE TOHWKEHUE TIOPSIKA.
30. JIuneitnbie ogHopoansie JIY Broporo nopska. JIuneitHo He3a-
BHUCHUMBIC U 3aBUCHMBIC pemieHus. Onpenenurtens BpoHckoro, ero
CBOMCTBA.

31. Teopema o crpykrype obmero pemenus JIOJY. Oteickanne
o6mero pemtenus JIOAY ¢ nocTossHHBIME KO3 GUIIMEHTAMHU.

32. JIHAY BTOporo mopsiaka ¢ MOCTOSHHBIMH KOX(QHIIMEHTAMH.
Teopema o cTpykType obmiero pemeHus. MeToa Bapualuy Mpou3-
BOJIBHBIX MTOCTOSIHHBIX.

33. Oteickanne yacTHoro pemenus JIHIAY co cnenwansHbIM BU-
JIOM TIpaBoii yacTh. Teopema 0 HATOKEHUH PEIICHUH.

3 cemecTp
1. Knaccudukanus cobsiTuii. [IpocTpaHCcTBO 3€MEHTapHBIX CO-
ObITHi. AnreOpa coOpiTuii. IlonsiTHe ciyuaitHoro coObiTus. OTHO-
CHUTEJIHbHBIE YAaCTOTHI. 3aKOH YCTOWYHBOCTH OTHOCUTEIHHBIX YaCTOT.
CBsI3b MEX/1y BEPOSTHOCTHIO M OTHOCUTEIHHOIN YaCTOTOM.
2. TloHsTHe BeposATHOCTH cOOBITHS. Kitaccmueckoe u reomeTpude-
CKO€ orpejienieHne BeposTHocTH. KomOnHaTopuka.
3. HenocpencTBeHHoe BhIYHCICHHE BEpOATHOCTH. [loHsITHE 00 aK-
CHOMAaTHYECKOM MOCTPOCHUU TEOPUU BEPOSITHOCTEH.
4. MeTonbl BBIYMCIICHUSI BEPOSITHOCTEH. Teopema O MOBTOPEHUU

N-1onk-s
VYyacTByeT B 3KCIIEpHU-
MEHTAJIbHBIX UCCIIEN0-
BaHMSIX JIEKTPOOOOPY-
JIOBAaHUS U CPEJCTB aB-

TOMAaTHU3alNH
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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 nHaumenoBanue
MHJIUKaTOpa KOMIIe-
TEHIIUU

onbITOB (cxema bepnysun). HauBeposiTHelas yactora npu noBTO-
PEHHUH OIIBITOB.

5. CriyuaiiHble BEJIMUYMHBI U 3aKOHBI UX PACIIpENEICHUS.

6. JluckpeTHble ciydaiiHble BeIMUYMHBL. Psij pacnipenenenus.

7. HenpepbiBHbIE citydaiiHble BenuuumHbl. DyHKLIMS pacnpenene-
HUS, IUIOTHOCTh PAcIpelesIeHus, UX B3aUMOCBSA3b U CBOMCTBa. Be-
POSITHOCTH IIONIAJJaHUs CIIy4YalHOHN BEIMYMHBI HA JAHHBIM UHTEPBAJL.
8. UucnoBble XapaKTepPUCTUKH CIIydailHbIX BeJMYMH. MaTemaTHue-
CKOE OKMJAHHE U €ro CBSI3b CO CPEAHUM apu(PMETUUYECKUM (3aKOH
6onbmux yucen). Jlucnepcus U cpeiHee KBaJIpaTudeckoe OTKIOHE-
HUE CIIyYallHOW BEJIMYMHBI.

9. Pacnpenenenue Ilyaccona. bunomuanbHoe pacnpeneneHue.

10. HopmanbHOE pacrpeneneHue, ero CBOMCTBa, YCIOBHSA, IPH KO-
TOPBIX OHO BO3HUKAeT. UMCIIOBBIE XapaKTEPUCTUKH HOPMAJIBHOTO
3akoHa. PyHknua Jlammaca. Beluucienue BEpOSTHOCTH NONAJLAHMS
CIIy4ailHOM BEJIMYMHBI Ha 3aJlaHHbIM MHTEpPBal B CIydyac HOpMalb-
HOT'O pacrpe/esICHus.

11. TlonsiTue o pa3nuuHbIX (popMax 3akoHa OONBIIMX YHCENl. Teo-
pembl bepuymiu u YeObimeBa. LlentpanbHas npenenbHas Teopema
JIanyHosa.

12. T'enepanbHas COBOKYITHOCTh M BBIOOpKa. BapmanmoHHBIN ps.
['ncrorpamma, smnupudeckas (GpyHKIUS pacnpezeneHus, BHIOOpoy-
HOE CpeJlHEee U IUCIIEPCHUS.

13. TodeyHble OLIEHKM HEM3BECTHBIX MAapaMeTPOB pacHpeaeIeHHs
10 BBIOOPKE M UX XapaKTEPUCTHKU: HECMELIEHHOCTb, 3(PPEKTUB-
HOCTb, COCTOSITEJIBHOCTb.

14. UnrepBanbHble oleHKU. MIHTEpBaIbHOE OllEHMBAHME MapaMeT-
POB HOPMAJILHOTO PacIpEIEICHHUS.

15. IlonsaTHe O CTaTUCTUUYECKOH T'MIOTE3€ M 0OO0Ias cxeMa, OCHOB-
Hble MeTo/bl €€ npoBepku. Omubku 1-ro u 2-ro poxa. Pemaromas
nporenypa. MourHocTs kputepus. JJoBeputenbubie obnactu. Kpu-
TEPUH NTPOBEPKU TMIIOTES.

16. Cuctema nByX cirydailHbIX BenuanH. OyHKIIMOHAIBHAS, CTATH-
CTHYECKAsl U KOPPEJSLMOHHAS 3aBUCUMOCTH MEXAY BEIMUNHAMMU.
17. DneMeHTBl KOppESILIMOHHOrO aHanu3a. JImHelHbIH perpeccu-
OHHBIN aHAJIN3.

18. OcHoBHBIE cBOiicTBa perpeccuu. OIEHKH MapaMeTpOB perpec-
CHOHHOM MOJENY 110 METOAY HauMEHBUIMX KBaJpaTOB U CBOICTBa
ATUX OIEHOK. Y paBHEHHUS JIMHEHHON PErPECCUM.

19. TecHora cBsi3M U €€ oleHKa Mo K03 PHUIIMEHTY KOPPETAILUU.
20. TlonsTne o HenmHeHHOW perpeccuu. KoppelsamuoHHOE OTHO-
nienne. OmnpeneneHne napaMeTpoB HEJIMHEHHBIX YpaBHEHHWM pe-
IPECCUU METOJIOM HaUMEHBIINX KBaJIPaTOB.

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA 00yYarONIerocs NpeAcTaBieHbl B Ta0INLIE

Hlkana \ Kpurepun oueHuBanus
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HIxana

Kpurepun oueHuBanus

Onenka 5 BCECTOPOHHEE 3HAHME IPOrpaMMHOIO MaTepuaja MaTeMaTHKHU; Ipa-
(oTIM4HO) BUJIbHOE NPUMEHEHUE MaTeMAaTUYECKUX 3HAHUH B pEIIEHUH NPUKIIAJHBIX
3ajau.
Onenka 4 3HaHUE MPOTrPaAMMHOI0 MaTepHalla; HAINYME HE3HAYUTEIbHBIX OIINOOK B
(xopomo) peLIEHNH 33Ja4; HEIOCTaTOYHOE PACKPBITHE COAEPKAHUS BOIIPOCOB.
Onenka 3 3HAHWE OCHOBHBIX MAaTEMaTMUYECKUX IMOHSATUH, METOIOB U aJrOPUTMOB,
(YZOBJIETBOPUTENILHO) | JOMYCKAeT OMMOKH MPU UX IPUMEHEHHUH.
Onenka 2 HEeT 3HaHMsS OCHOBHOI'O INPOIpPaMMHOI0 MaTepHaia, NPUHIMIINAIbHBIE

(HEey10BJIETBOPUTEIILHO)

OIINOKHU ITp1 OTBCTE HA BOIIPOCHI K B PCIICHHUH 3a71a4.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
H3MEHe-
HUA

Howmepa nucroB

3aMCHCHHBIX| HOBBIX

AHHYJIMPOBaH-

HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHN

IMoamuce

Pacmmdposka
MIOIITUCH

Jlara BHeceHMs
W3MCHCHUS




