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BBEAEHUE

1. HacTosilee usgaHne ABnNsieTC OCHOBHBIM OpPraHm3auMOHHO-MEeTOANYECKUM OOKYMEHTOM Yy4eb-
HO-METOAMYECKOrO KOMMIIeKca no ANCUUMNIIMHE B COCTaBE OCHOBHOWM MpodieccroHarnbHoM obpa3oBaTeribHOM
nporpammsl Bbicliero obpasosanuga (OlNMOIM BO). OHo npegHasHayeHo cTaTb AN HUX METOAMYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnekTbl pasBuTbl B y4ebOHO-MeToOUYECKOM nuTepaTtype 1 Apyrux paspaborkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. [ocTyn oby4atoLmMXcs K SIEKTPOHHOM Bepcun MeTooMYeCKNX yKasaHUM Mo U3ydeHUo OUCLMNN-
Hbl, 0becneyeH B MHOpMaLMOHHO-06pa3oBaTeNbHOM cpeae yHMBepcuTeTa.

Mpn 3TOM B SNEKTPOHHYK BEPCUK0 MOTYT ObiTb BHECEHbI TEKyLUME WM3MEHEHMUSI U AOMOSTHEHUS,
HanpaBJieHHble Ha NOBLILIEHME Ka4yeCTBa HACTOALLMX METOOANYECKMX YKa3aHWUN,

YBaxaembie oby4atowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM AMcUMMNMHBI, HAYHUTE C BAYMYMBOIO NPOYTEHUSA
paspaboTaHHbIXx Ana Bac kadeapor cneuunanbHbiX METOOMYECKUX YKa3aHun. 3To nomoxeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N COU3MEPUB
C HMMK cBOM cunbl, Bbl cmoxeTe caenatb 0CO3HaHHbIA BbIOOP COOCTBEHHOW TakKTUKM U cTpaTernm ydebHom
AeATenbHOCTH, yoepeub camux cebst OT Hepa3yMHbIX PeLLIEeHMIA Mo OTHOLLEHMIO K HEW B Havarne ceMecTpa, a
He Torda, Korga yxe cTaHeT nosgHo. Mcnonb3ys aTu ykasaHusi, Bbl 6€3 4ononHUTENbHbBIX OCNOXHEHWUA MO-
aovgete K NPOMEXYTOYHOW aTTecTtaumm no 3ToW AUCUMNIMHE. YCNEewWwHOCTb aTTecTaumMn 3aBUCKT, npexae
Bcero, oT Bac. Ee 3anor — putmu4dHas, ueneHanpaeneHHasi, BaymunBas ydebHas pabota, B Luensax obecne-
YeHUs1 KOTOPOW 1 paspaboTaHbl 3T METOAMYECKUE YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

nsetcsi By3om u TpeboBaHmamu ProcC.
Uenb ducyunnuHbl — paTtb 6a30Bble 3HaAHWS B 06NacTM MaTtemMaTMyYecKMX Hayk U Hay4uTb npu-
MEHATb Nony4vyeHHble 3HaHNA B npoq)eccmHaanoﬁ 0eATenbHOCTU; 3HAaKOMCTBO CTyAEHTOB C KOHKPETHbIMU
MaTeMmaTn4eCKMMmm MeTogamu, HGOGXOE,VIMI:IMI/I ana npumeHeHuna B HpaKTMHeCKOVI 0eATeNnbHOCTU, And n3y-
YEHUS CMEXHbIX ANCUMNINH, ANs NPOAOINKeHNUss 0bpa3oBaHns

B xo0e oceoeHusi QucyuniuHbl 06y4arouwulicsi OOSIKeH:

YuebHas gucumnnuHa oTHocuTcs K aucumnnuHam OlMOIN yHMBepcuTeTa, cocTaB KOTOPbIX onpene-

MMETb LIeNOCTHOE NpeacTaBneHne 0 _MaTeMaTuke kak ocobom cnocobe no3HaHusa Mupa, o6LLHOCTU eé no-
HATUN U NpeAcTaBNEeHUN;, O COBPEMEHHbIX AOCTWXKEHUAX MaTeMaTUK1, HeobxoaumMoe Ansl peLleHus Teope-

TUYECKUX U NPakKTU4eCKnx 3afdayd;

BrnageTb: oOWMMM MeTodaMu MNo3HaHus (aHanwu3, cMHTe3, cpaBHeHue, abcTpakums, obobuieHue),

NOHATNAMWU, 3HAHNAMMWU, NpeBPALLAA UX B UHCTPYMEHT, CPEeACTBO NMO3HAHUA;

MaTeMaTn4ecKoro aHanmsa;

3HaTb. OCHOBHbIE MOHATUA,

MEeTOoAbl, MPUHLMMNbI N 3aKOHbI anredpbl, aHaNUTUYECKON reomMeTpumn,

YMETb: NCMNOJ1b30BaTb MateMaTU4eCKyr0 CUMBONUKY ANA BblpaXeHNA KOJMMYECTBEHHbIX N Ka4YeCTBEH-

HbIX OTHOLLEHUI 00BLEKTOB, NOJIb30BATLCA COBPEMEHHbLIMU TEXHONOTNAMM.

1.1.MepeyeHb KOMMNETEHUUI C yKa3aHMeM 3TanoB MX (hOPMUPOBAHUA B pe3yribTaTe OCBOEHUA y4veb-
HOW OAUCLUMNIIUHBI:

KomneTteHuun,
B hopMUpOBaHMM KOTO-
pbiX 3ageACTBOBaHa guc-

Koa v Hanme-
HOBaHMue WH-
aukaropa go-

KoMnoHeHTbI KoMneTeHuun,
dopmMMpyeMble B pamKax gaHHOW ANCUUMNITUHBI
(kak oxxugaembln pesynbTaT ee OCBOEHNS)

UMnInHa -
CTUXKEeHUN
3HaTb N NOHWU- YMEeTb genartb BflageTb HaBbIKaMWu
Koq, HanmeHoBaHne KOMMeTeHUUn ~
mMaTb (oevicTtBOBaTh) (MMeTb HaBbIKKM)
1 2 3 4
YHueepcanbHbIe KoMnemeHyuu
YK-1 CnocobeH ocy- | O-1yk, OCHOBHble Me- | aHanu3npoBaTtb OCYyLLUEeCTBNATbL  Ae-
WeCTBNATb MOMUCK, | aHanusupyeT TOAbl pelleHus | 3agady, BblOensis | KOMMO3ULMIO 3agayuu
KpUTMYECKUA aHa- | 3agady, Bblge- | matemaTude- ee 0OasoBble Cco-
nmM3 N CUHTE3 WH- | Nas ee 6a3oBble | CKMX 3agad cTaBnawoLne
dopmauuu, npu- | coctaBnsawLme,
MEHSATb CUCTEM- | ocyLlecTBnsaeT
Hbln MoAxo4 Ans | 4eKOMMO3nUnto
pelweHna nocrtas- | 3agadu
NEeHHbIX 3agad NO-2yk.1 OCHOBHble Ma- | pewlaTb MOCTaB- | KPUTUYECKMM aHanu-
HaxoauT N Kpu- | TeMaTuyeckme NeHHble 3aga4n 30M HaWAOEHHOW WH-
TUYECKN aHanu- | 3aKOHbI dopmauum
3UpyeT UHop-
Mauuio, Heob-
xoaumytro  ans
peLueHus no-
CTaBIIEHHON
3agayn
NO-3yk1 pasnuyHble paccmaTtpuBaTthb MeTogamMn OueHuBa-
paccmaTtpuBaeT | noaxodbl K pe- | BOSMOXHbIE  Ba- | HUS BapuaHTOB pe-
BO3MOXHbl€ LLEeHM0 3agau pUaHTbl peLleHnst | WeHua 3apad, aHa-
BapuaHTbl  pe- 3agaym nm3npyst Ux [OOCTO-

leHns 3agauu,
oLeHuBas nx
[OCTOMHCTBA W

WHCTBA N HEOOCTAaTKN

HeJoCTaTKu

NAO-4yx1 OCHOBbI  (QOp- | rPAaMOTHO, NOMMY- | HaBblkaMXU  OTANYUSA
rpamMoTHO, NO- | MMPOBaHUSA HO, aprymMeHTupo- | hakToB OT MHEHUN,
TM4YHO, apry- | cobCcTBEHHOro BaHHO (OPMMPO- | MHTEpRpeTauun,
MEHTMPOBAHHO | MHEHWSI U MNpu- | BaTb  CODCTBEH- | OLEHOK M T.4. B pac-
dopmmpyeT HATUSI PELLUEHUIA | Hble CYXOEHUSA U | CYKOEHUsIX  Opyrux
cOBCTBEHHbIE OLIEHKM. Yy4aCTHMKOB aes-
cyxgeHus n TENbHOCTU

oueHkn. OTnu-

YaeT dakTbl OT
MHEHWUN, MHTEp-




npetauumn, oue-
HOK n T1.0. B
paccyXaeHusix
apyrmx  y4dact-
HUKOB OesTernb-
HOCTU

NO-5yx.1
onpegensietr u
oueHMBaeT no-
cneacTeust
BO3MOXHbIX
pelleHun 3aga-
ym

OCHOBbI npo-
rHO3NpoOBaHUA

oueHMBaTb no-
cneacTeust  BO3-
MOXHbIX peLleHui
3agay

HaBblKaMWu ocy-
LLEeCTBMNEHNS NMPOrHO-
32 BO3MOXHbIX pe-
LLeHU 3aaa4dn




1.2.1 OnucaHue nokKasaTesien, KPUTEPUEB U LLKaN OLeHUBAHUA B paMKax AUCLUNNUHbI (3a4eT 1 cemecTp)

YPOBHU CChOPMUPOBAHHOCTN KOMNETEHLMIN

KoMneTeHums He cop-

MUHUMaIbHbIN cpeaHuin BbICOKWN
MUpoBaHa
OueHkM chopMMPOBAHHOCTN KOMMNETEHLMI
He 3auyteHo 3ayTeHo

Xapakrepuctmka chopMUPOBAHHOCTN KOMMNETEHLIMM

Kog vuHanka- KomneTeHuus B nonHom 1. ChopMMpPOBaHHOCTb KOMMETEHLIMU COOTBETCTBYET MUHUMATbHBIM
Vinpexc n Topa [ocTH- WHaukaTophi MNokasaTenb OUEHMBA- | yepe He chopMMpoBaHa. | TPEGOBAHNAM. VIMEIOLIMXCS 3HAHMWIA, YMEHMiA, HABLIKOB B LIETIOM A0- ®opmbl 1 cpeacTea
HasBaHue EHUI KOM- KOMNETEHLMMN HWA — 3HAHWA, YMEHNA, | |Avetolumxcs 3HaHUR, CTaTOYHO AJ15 PELUeHUst NpaKTU4eckux (MpodeccroHarnbHbIX) 3aaad. KOHTPONA ¢hopMupo-
KOMneTeHLmm neTeHLMM HaBbIKu (BrlafeHus) YMEHUI 1 HaBbIKOB Hefo- | 2. CHOPMMPOBAHHOCTL KOMMETEHLMN B LIESIOM COOTBETCTBYET Tpe- BaH1A KOMNeTeHUNN
CTaTOYHO ANS peLleHust 60BaHMsAM. VIMeoLMNXCS 3HaHWIA, YMEHWIA, HaBbIKOB U MOTUBALMM B
npakTuyeckux (npocec- LienioM 40CTaTO4HO A5 PeLUEHNs CTaHAaPTHBIX NPaKTUYeckmx (npo-
CUOHanbHbIX) 3aaa4 checcroHanbHbIX) 3aaay.
3. CchopMmMpoBaHHOCTL KOMMETEHLMM MOSTHOCTLIO COOTBETCTBYET
TpeboBaHnaM. VIMetowmnxcs 3HaHUN, YMEHWIN, HaBbIKOB 1 MOTMBAaLIMK
B MOMHOW Mepe AOCTaTOYHO Asi PELUEHUs CRIOXKHbIX MPaKTUYECKMUX
(npodpeccunoHanbHbIX) 3agaq.
KpvTepumn oueHvBaHusi
MonHoTa 3Ha- OCHOBHbIE MeTOAbI pe- He 3HaeT OCHOBHbIE Me- 1. MNoBEPXHOCTHO OPUEHTUPYETCS B METOAAX PELUEHNUs MaTeMaTuye-
HUN LIEeHNUs MaTeMaTUYeCcknX | ToAbl PeLUeHns maTteMa- | CKux 3agad.
3apay TUYeckMx 3agay 2. CBOGOAHO OPMEHTUPYETCS B METOAAX PeLleHUst MaTeMaTUYeCcKmx
3agau.
3. B coBepLueHCTBE BNageeT OCHOBHBIMU METOAAMU peLLEeHNs maTe-
MaTW4ecKux 3aaay.
Hanuuve yme- aHanu3npoBaTb 3afavy, | He ymeeT aHanuaupoBaTb | 1. YMeeT aHanuavpoBaTh 3ajauvy.
NA-1yka HUA Bblaenssi ee 6asoBble 3apavy, Bblaenssi ee 2.YMeeT aHanuaupoBaTb 3afady, Bbloensatb ee 6a3oBble COCTaBs-
cocTasnsoLme 6a3oBble cocTaBnsiowye | towme.
3. YMeeT camocTosATenbHO aHanuaMpoBaTb 3ajadvy, Bbloenss ee
6asoBble cocTaBnsLme
Hanuune HaBbl- | OCyLECTBASTL AEKOM- He BnafeeT HaBblkaMu 1. ilmeeT NOBEPXHOCTHbIE HaBbIKU OCYLLECTBSTb AEKOMMO3NLIMI0
KOB (BrnageHune no3uumnio 3agaun OCYyLLEeCTBNATb AEKOMMO- | 3agauu.
ONbITOM) 3uumto 3agayn 2. VIMeeT HaBbIKM OCYLLECTBNATL AEKOMMNO3NLMIO 3a4auu. 3aKrounTeENbHOE
3. MiMeeT npoyHble HaBbIKM OCYLLECTBNSTL AEKOMMO3ULMIO 3afa4U. TECTUpPOBaHWUE;
YK-1 MonHoTa 3Ha- OCHOBHblE MaTteMaTnye- | He 3HaeT OCHOBHbIE Ma- 1. NMoBEPXHOCTHO OPUEHTUPYETCSA B MaTeMaTUYECKMNX 3aKOHaX. nHaMBMayarnbHoe
HUN CKVE 3aKOHbI TEeMaTU4YeCK1e 3aKOHbI 2. CBo60OAHO OpUEHTHPYeTCA B MaTeMaTUYECKNX 3aKOHaX. 3afjaHue no TUNoBOMY
3. B coBepLueHCTBE BnageeT OCHOBHbIMU MaTeMaTU4YeCckMMm MeTo- pacyeTy; caMocTos-
namu. TenbHasa paborta
Hanuune yme- pellaTtb NOCTaBMNEHHbIE | HE YMeeT pellaTtb Mo- 1. YMeeT peluatb afeMeHTapHbIe 3agaqun.
HUiA 3agauu CTaBneHHble 3adaun 2.YMeeT peluaTb NnocTaBneHHbIe 3adaqu.
W-2ys 3. YMeeT camocToATENbHO CTaBUTL 3aa4m 1 pellaTb NOCTaBMeHHbIe
3agaum
Hanuune HaBbl- | KpUTMYECKUM aHanu3oM | He BrnapeeT kputudeckum | 1. MimeeT NOBEpXHOCTHbIE HaBbIKU BNageHUst KpUTUHECKUM aHann3om
KoB (BnapeHue HangeHHow nHdopma- aHanu3om HaveHHon HangeHHoW nHdopmaumm.
OnbITOM) umm MHopMaLmm 2. iMeeT HaBblkv BNiafeHWsi KPUTUYECKUM aHanM3oM HalngeHHOM
MHdopMaLmu.
3. VIMeeT npoyHble HaBbIKM BNaleHUs1 KPUTUHECKUM aHanM3oM
HavgeHHON nHopmaumu.
NO-3yk1 MonHoTa 3Ha- pa3nuyHble Noaxoabl K He 3HaeT pasnuyHble 1. MoBEPXHOCTHO OPUEHTUPYETCS B Pa3NMyHbLIX METoAax U noaxoaax

HUN

pelwleHunto 3agayd

MOAXOAb! K PeLLEHUIO
3agad

K peLueHunio 3aaad.
2. CBo60OAHO OpUEHTUPYETCS B OPUEHTUPYETCS B Pa3fMyHbIX METO-




Aax v nogxodax K peLleHuto 3agad.
3. B coBeplueHCTBE BNageeT OCHOBHbIMU MeToAamMm 1 Noaxo4amu K
peLIeHnio 3aaay.

Hanuuue yme-
HUN

paccmaTtpvBaTb BO3-
MOXHble BapUaHTbl
peLleHnst 3agaym

He yMeeT paccMaTtpueaTth
BO3MOXHbIE BapUaHTbI
pelueHus 3agauv

1. YMeeT paccmaTprBaTh HEKOTOPblE BapyaHTbl peLLeHuUs 3agaydu.
2.YMeeT paccmaTtpuBaTh BO3MOXHbIE BapyaHTbl peLLeHus 3agadv.
3. YMeeT caMocTosTENbHO paccMaTpyBaTh BO3MOXHbIE BapuaHThbl
peLleHVsi 3aga4u.

Hannyne HaBbI-
KoB (BnageHue
OnbITOM)

MeTodaMW OLEHUBaHWSI
BapWaHTOB peLLEHNs
3afad, aHanusunpys ux
[OCTOMHCTBA W HEAOo-
cTatku

He Bnageer Mmetogamu
oLeHuBaHnA BapnaHToB
peweHnsa 3agad, aHanu-
31pysa UX JOCTONHCTBA U
HEeOOoCTaTKu

1. ViImeeT NoBEepPXHOCTHbIE HaBbIKW BNageHUss METoA4amMM OLleHBaHWS
BapuaHTOB peLleHns 3aday.

2. imeeT HaBblku BNageHUsi METOAaMU OLIEHVBaHWSI BApUaHTOB pe-

LeHus 3agad.

3. imeeT npoyHble HaBbIkN BNageHns MeTogamuy OLeHUBaHNS Bapy-
aHTOB peLleHuUsi 3aa4, aHanM3upyst X JOCTOMHCTBA M HeJOCTaTKM.

NA-4yk MonHoTa 3Ha- OCHOBbI (DOPMUPOBaHNS | He 3HaeT OCHOBbI op- 1. NoBepPXHOCTHO OpUEHTMPYETCA B OCHOBaxX hOpMNpOBaHUsS Cob-
HUN COBCTBEHHOrO MHEHUA U | MUPOBaHUS COGCTBEHHO- | CTBEHHOIO MHEHWS 1 NPUHSATUSA PEeLUEHWI.
NPUHATUS PELLEHNI r0 MHEHWSA N NPUHATUA 2. CBo60aHO OpneHTupyeTcs B 0OCHOBax hopMmpoBaHns co6CTBEHHO-
peLueHnn rO MHEHWSA 1 NPUHATUSA PELLEHNN.
3. B coBepLueHcTBE BrageeT OCHOBHbIMW (DOPMUPOBaHNSA COBCTBEH-
HOro0 MHEHWS U NMPUHATUS PELLEHUN.
Hanunuve yme- rPaMoTHO, MOrNYHO, He ymeeT rpamoTHo, 1. YmeeT chopmmpoBaTb COBCTBEHHbIE CYXXAEHUS.
HUN aprymeHT1poBaHHO NOrNYHO, apryMmeHTnpo- 2.YMeeT rpaMoTHO, NIOTMYHO, apryMeHTMPOBaHHO (hopMmpoBaTh Cob-
dopmmpoBaTb cob- BaHHO hopMMUpoBaTh CTBEHHbIE CY>XOEHUS.
CTBEHHbIE CYXKAEHUS 1 CcoBCTBEHHbIE CYyXaeHUs 3. YMeeT camoCTOATENbHO rPaMOTHO, NTOMMYHO, apryMEHTUPOBaHHO
OLIEHKMU. 1 OLIEHKM dopmrpoBaTb COBCTBEHHbIE CY>KAEHNS U OLIEHKW.
Hanuuyne HaBbl- | HaBbIKaMK OTANYMS He BrnageeT HaBblkamu 1. VimeeT NOBEPXHOCTHbIE HaBbIKN OTNNYUS (PaKTOB OT MHEHWN, WH-
KOB (BnageHune haKTOB OT MHEHWA, OTNNYMA PakToB OT MHe- | TeprpeTauuii, OLEHOK U T.4. B PaCCyXAEHNAX APYrMX y4acTHUKOB
OnbITOM) WHTEepnpeTaumnii, OLLEHOK | HWUIN, MHTeprnpeTaumn, AeaTenbHOCTU.
W T.0. B PACCYXAEHUSX OLIEHOK 1 T.A. B Paccyx- 2. imeeT HaBblkn OTNM4YMA hakToB OT MHEHWIA, MHTEpnpeTaumn, oue-
APYrnX y4acTHUKOB OEHUSIX APYrUX y4acTHU- HOK W T.A. B PaCCy>XAEHUAX APYIMX YHaCTHUKOB AeATeNbHOCTU.
AeATenbHOCTN KOB [eATENbHOCTH 3. imeeT npoyHble HaBblku OTNMYUS PaKTOB OT MHEHWIA, UHTepnpe-
Tauun, OLEHOK 1 T.4. B pacCyXaeHUsAX APYrux y4acTHUKOB AesTerb-
HOCTM.
NO-5yk1 MonHoTa 3Ha- OCHOBbI NPOrHO3MpPOBa- He 3HaeT OCHOBbI MPo- 1. NoBEPXHOCTHO OPUEHTMPYETCS B OCHOBAX NMPOrHO3UPOBaHUS.

HUN

HUA

rHO3MPOBaAHUSA

2. CB0OOHO OPUEHTMPYETCS B OCHOBAX MPOrHO3MPOBaHUS.
3. B coBepLUeHCTBE BMageeT OCHOBHLIMY MPOrHO3MPOBaHUS.

Hanuuue yme-
HWUA

oLeHuBaTb nocrea-
CTBUS BO3MOXHbIX pe-
LeHun 3agad

He YMeEeT OLEeHNBaTb
NOCNEeACTBUSt BO3MOXHbIX
pelueHnn 3agay

1. YMeeT oueHMBaTh peLleHus 3adau.

2.YMeeT oLeHuBaTh NocneacTBUsi BO3MOXHbIX peLLeHuiA 3aay.
3. YMeeT caMoCTOoSITENbHO OLEHMBaThL NOCNEeACTBUS BO3MOXHBIX
peLleHnn 3agay.

Hannune HaBbI-
KoB (BnageHue
OMbITOM)

HaBbIKamMn OCYLLIECTB-
NEeHVsi MPOrHo3a Bo3-
MOXHBIX PELLEHNI 3a-
Jauu

He BnajeeT HaBblkaMu
OCYLLECTBINEHUSI MPOrHO-
32 BO3MOXHbIX peLleHni
3agayn

1. VimeeT NOBEPXHOCTHbIE HaBbIKW OCYLLIECTBIEHMSI NPOrHO3a peLue-
HUIA 3agayn.

2. imeeT HaBbIKM OCYLLIECTBINIEHNS NPOrHO3a BO3MOXHbIX PeLLeHNi
3agauu.

3. imeeT npoyHble HaBbIkN OCYLLECTBMNEHMS NPOrHO3a BO3MOXHbIX
peLIeHN 3a0a4m




1.2.2. OnucaHue nokasaTenemn, KpUTEPUEB U LLUKas OLeHMBaHUA U 3TanoB (hopMUPOBaAHMUA KOMNETEHUUNA B paMKax gucumnnuHbl (auddepeHUMpoBaHHbIN 3a4eT 2 cemMecTp)

NHpeke n
Ha3BaHue
KOMMNEeTEeHUUN

Kop, nHauka-
TOopa A4ocTu-
KEHWUI KOMMNe-
TeHUMMn

MHavkaTopbl koMne-
TeHUun

MokasaTenb oue-
HUBaHWSA — 3Ha-
HUSA, YMEHUs,
HaBblkv (Bnage-
HKS)

YpOoBHU CChOPMUPOBAHHOCTMN KOMNETEHLMIN

KOMNEeTeHUUs He cpopmm-

posaHa MWUHUManbHbIN cpegHun BbICOKUN
OLEeHKM ChOPMUPOBAHHOCTM KOMMNETEHLMI
2 3 4 5
OueHka «Heydoesrnemeopu- | OueHka  «ydosriemeo- | OueHKa «Xopouwo» OueHKka «omiu4Ho»
meJibHO» pumenbHo»
XapakTepuctmka ccpopMUPOBAHHOCTN KOMNETEHLIMM
KomneTeHUusi B MONHOM CcopmmpoBaHHOCTb CdhopmmnpoBaHHOCTbL KOM- CdhopmMrpoBaHHOCTE KOM-

Mepe He cchopmumpoBaHa.
Mmetomxcs 3HaHun, yme-
HWUI 1 HaBbIKOB HEJOCTaTOou-
HO ANsi peLleHunst npakTuye-
CKMX (NnpodheccrnoHanbHbIX)
3apay

KOMMEeTEHLNM COOTBET-
CTBYET MUHUMArbHbIM
TpeboBaHusaM. Nmeto-
LLIMXCA 3HAHWUIN, YMEHUNR,
HaBbIKOB B LIENOM J0-
CTaTO4HO 4NN peLueHns
npakTu4eckmx (npogec-
CMOHanbHbIX) 3agad

neTeHuMmn B LLEroM CoOoT-
BETCTBYET TPEGOBaHNAM.
Mmetomxcsa sHaHun, yme-
HWIA, HABbIKOB U MOTVBA-
LMK B LENOM SOCTaTOYHO
ONs pelleHust ctaHaapT-
HbIX MpaKTU4yeckux (npo-
eccroHanbHbIx) 3agay

neTeHLUMN NOMHOCTBI0
cooTBeTCTBYET TpeboBa-
HUAM. MiMetoLmxcs 3Ha-
HWUWA, YMEHWI, HaBbIKOB U
MOTMBaLMM B NONTHON Me-

pe [ocTaTouHO Ans pelle-
HWS CIOXHbBIX NpakTuye-
ckux (npodpeccroHarnb-

HblX) 3agad

®opmbl 1 cpea-
CTBa KOHTpons

hopmrpoBaHus
KOMMNEeTEHUUN

KpuTepumn oueHnBaHus

YK-1

NO-1yca

[NonHoTa 3HaHui

OCHOBHbIE METO-
Obl peleHna ma-
TemMaTU4ecKmnx
3agad

dparmeHTapHble NOHATUSA
OCHOBHbIX METOZOB peLLe-
HWSI MaTemaTu4eckux 3agjay

HenonHble npeacraene-

HWUsi 06 OCHOBHbIX METO-

[ax pelleHus matema-
TUYECKNX 3afau

CdpopmupoBaHHble, HO
cofepxxallme oTaesbHble
npobenbl NpeacTaBneHns

06 OCHOBHbIX MeTOAax
peLLeHnst MaTeMaTn4eckmnx

3agaq

CdopmupoBaHHble npea-

cTaBneHnsi 06 OCHOBHBbIX

MeToAax pelleHust maTe-
mMaTuyeckux agay

Hanuune ymenuin

aHanusnposaTb
3agady, Bblaenss
ee 6a3oBble CO-
CcTaBngdwwine

dparmeHTapHoe ymeHue

aHanusnpoBaTb 3agaqy,

Bblaenssi ee 6asoBble Co-
cTaBnsalowmne

B uenom ycneluHoe, HO
He cuctemaTnyeckoe
YMeHVe aHanu3nmpoBaTb
3afavy, Bbiaenssi ee
6a3oBble cocTaBnswLme

B uenom ycnewuHoe, HoO
copepxallee oTaenbHble
npo6enbl yMeHvne aHanu-
3MpoBaTb 3aJadvy, Bblae-
nsis ee 6a3oBble COCTaB-

nswowme

CdpopmupoBaHHOe yMeHWe
aHanuaupoBaThb 3agauy,
Bblaenss ee 6a3oBble
cocTaBnsoLe

Hanuune HaBblkoB
(BnapeHue onbiToM)

OCYLLECTBNATb
[eKOMMO3MLMIO
3agaun

OparmeHTapHoe BrnageHune
HaBblKaMW OCYLLEeCTBNATb
aekomnosnuuio 3agavu

B uenom ycnewHoe, HO
He cucrtematmnyeckoe
BnaaeHne HaBblkaMun
OCYLLEeCTBNATb JEeKOM-

no3nuuio 3agadu

B uenom ycnewHoe, HO
coaepxallee otaenbHble
I'Ip068ﬂbl BnaaeHne HaBbl-

KaMu OCyLleCTBNATb Ae-

KOMMNO3nUMK 3agaydu

CchopmupoBaHHoe Bnage-
H1e HaBbIKaMu OCYLLEeCTB-
NSATb AEKOMMO3NLUIO 3a-
fauu

Mﬂ'ZVK-l

[NonHoTa 3HaHui

OCHOBHble MaTe-
MaTuyeckKne 3ako-
Hbl

®parmeHTapHbIe NOHATUS 06
OCHOBHbIX MaTemMaTU4eCcKux
3aKoHax

HenonHble npeacraene-
HUsi 06 OCHOBHbIX MaTe-
MaTUYECKMX 3aKoHax

CcopmunpoBaHHbIe, HO
cofepxalime OTAenbHble
npoGensl NpeacTaBneHus
00 OCHOBHbIX MaTematu-
YeCKUX 3aKoHax

CdopmypoBaHHble  npea-
cTaBneHuss 06 OCHOBHbIX
MaTeMaTUYECKMX 3aKoHax

Hanuuve ymenun

pewaTb nocTaB-
NeHHble 3aJa4un

dparmeHTapHOe ymMeHue
pellaTtb NOCTaBMNEHHbIE
3apaun

B uenom ycnewHoe, HO
He cucrtematmyeckoe
yMeHue pellaTb nocrtaB-
JIeHHble 3a4a4n

B uenom ycnetuHoe, HO
cofepxallee oTaerbHble
npobenbl ymeHue peluaTtb

nocTaBlieHHble 3a4auu

CdopmrpoBaHHOe yMeHne
pellaTb NOCTaBlIEHHbIE
3apaun

Harnuuve HaBbIkoB
(BnageHue onbiTom)

KPUTNYECKUM
aHanMsom
HalOeHHOW UH-
dopmauum

®parmeHTapHoe BnageHve
KPUTMYECKUM aHanmn3om
HangeHHoW nHdopmauum

B uenom ycneluHoe, HO
He cucTemaTuyeckoe
BlafeHne KpUTUYECKUM
aHann3om HageHHowm

B uernom ycneluHoe, HO
cofepxallee otaesbHble
npobenbl BNageHne Kpu-

TUYECKMM aHanu3oM

CdbopmupoBaHHoe Bnage-
HVE KPUTUYECKUM aHanu-
30M HavaeHHON nHdop-

Maumm

3aKnounTenNb-
Hoe TecTMpoBa-
Hue;

VHOuBMAyanb-
Hoe 3aaaHue no
TUNoBOMY pac-
YeTy; caMoCTos-
TenbHas pabota




nHdopmaumnm

HangeHHoW nHdopmaumnm

NO-3yk1

[NonHoTa 3HaHui

pasnunyHble noa-
XOoAbl K peLlueHunto
3agad

PparmeHTapHble NOHATUS O
pasnu4YHbIX Noaxofax K pe-
LIeHnto 3aaa4

HenonHble npeacraene-
HWUSI O Pa3NMNYHbIX NOA-
XO4ax K peLueHuio 3agay

CdpopmumpoBaHHble, HO
cofepxalume otaerbHble
npo6enbl npeacTaBneHus
0 pa3nuyHbIX Noaxodax k

pelueHuto 3agay

CdopmupoBaHHble npea-
CTaBIIEHNS O PasNUYHbIX
noaxofax K peLlueHunto
3agaq

Hanuune ymenun

paccmartpuBaTtb
BO3MOXHblE Ba-
pUaHTbI peLleHnst
3agaun

PparmeHTapHoe ymeHune
paccmaTpuBaTb BO3MOXHbIE
BapWaHThbl peLleHns 3agayn

B uenom ycneuHoe, HO
He cucTemaTnyeckoe
yMeHue paccmaTtpusatb
BO3MOXHbl€ BapUaHTbI
peLueHnsa 3agaymn

B uenom ycnewHoe, Ho
cofepxallee oTaesbHble
npobensl ymeHue pac-
cMmaTtpmBaTb BO3MOXHble
BapuaHThbl peLueHns 3aga-
4m

CdopmrpoBaHHOe ymeHne
paccmaTpvBaTh BO3MOX-
Hble BapuaHTbl peLLeHunst

3apaun

Hannyve HaBbikoB
(BnapgeHue onbIToM)

MeToaamMmu oue-
HUBaHWA BapuaH-
TOB pelleHusa
3agad, aHanmau-
pyA X 4OCTOUH-
CTBa U HeJocTaT-
Kn

®parmeHTapHoe BnageHue
MeToAaMM OLleHUBaHWSA
BapuaHTOB peLLeHns 3aaauy,
aHanusupys nx JOCTOMHCTBA
1 HepocTaTku

B uenom ycnelwHoe, Ho
He cucTemaTnyeckoe
BMafeHne MetTogamm

oueHnBaHnA BapnaHToB

pelueHnsa 3aaay, aHanw-

3Upyst UX AOCTOMHCTBA U

HegocTaTku

B uenom ycnelHoe, HO
copepxalliee oTaesbHble
npobenbl BNageHne MeTo-
Aamun oueHuBaHnA Bapu-

aHTOB peLLeHns 3apad,
aHanmampys ux 4OCTOMH-

CTBa 1 HepgocTaTku

CdopmupoBaHHoe Bnage-
HWe MeToAamm oueHVBa-
HUS1 BApPUAHTOB peLleHus

3ajad, aHanuaunpys mx

[OCTOMHCTBA W HepocTaTt-

Ku

NO-4yx.a

[NonHoTa 3HaHuin

OCHOBbI (hopMU-
poBaHus cob-
CTBEHHOIO MHe-
HUS U NPUHATUS
peLleHuni

dparmeHTapHble NOHATUSI 06
ocHoBax hopMmpoBaHus
CODOCTBEHHOIO MHEHUSI U

NPUHSITUS peLleHui

B uenom ycneluHoe, HO
He cucTemaTnyeckoe
BnajeHne ocHoBaMu
dopmMupoBaHusi cob-
CTBEHHOIO MHEHUS U
NPUHATWSA peLLEHNI

B uenom ycneluHoe, HO
copepxallee oTaenbHble
npobenbl BageHns OCHO-

BamMn (hOPMMPOBaHNA

COBCTBEHHOIO MHEHUS 1

NPUHATWSA peLLEHNI

CdopmumpoBaHHoe Briage-
HWe ocHoBaMu hOpMUPO-
BaHUsi COGCTBEHHOTO MHe-
HUS U NPUHATUS peLLeHnin

Hanuune ymenui

rpaMoTHO, Norny-
HO, apryMeHT1po-
BaHHO hOpPMMpPO-
BaTb COOGCTBEH-
Hble CY)XOEHUS U
OLIEHKMU.

dparmeHTapHOe ymMmeHue
rpamoTHO, NIOMMYHO, apry-
MEHTUPOBaHHO POPMUPO-
BaTb COBCTBEHHbIE Cyxae-
HUS U OLIEHKN

B uenom ycneluHoe, HO
He cucTemaTnyeckoe
yMeHUe rpamoTHO, 1o-
TV4HO, apryMeHTUpo-
BaHHO chopMmUpoBaThb
COBCTBEHHbIE CYyXaeHns
1 OLIEHKM.

B uenom ycneluHoe, HO
copepxallee oTaenbHble
npo6enbl yMeHne rpamoT-
HO, MOrMYHO, apryMeHTU-

poBaHHO chopMUpoBaTh
COBCTBEHHbIE CyXAeHVA 1

OLIEHKM.

CdpopmupoBaHHoe ymeHve

rpamoTHO, NIOMMYHO, apry-

MEHTUPOBAHHO POPMUPO-

BaTb COOCTBEHHbIE CyXAae-
HUS 1 OLIEHKM.

Hannyve HaBbikoB
(BnapeHuve onbiTom)

HaBblkamy OTu-
4nsa akToB OT
MHEHUN, UHTep-
npeTaumn, oLeHoK
W T.0. B paccyx-
AEHUAX ApYrnx
Yy4YaCTHVKOB Aes-
TenbHOCTH

®parmeHTapHoe BnageHue
HaBblkamy OTNNYns PaKToB
OT MHEHUI, UHTepnpeTauun,
OLIEHOK 1 T.A. B paccyxae-
HUAX APYIMX Y4aCTHUKOB
AesTensbHOCTH

B uenom ycneluHoe, HO
He cuctemaTnyeckoe
BrnageHune HaBblkaMu
oTNN4MsA hakToB OT
MHEHWN, NHTepnpeTa-
LM, OLEHOK N T.4. B
paccyXaeHunsx apyrmx

YYaCTHVKOB AESATENbHO-

cTU

B uenom ycneluHoe, HO
coaepxallee oTaernbHble
npobenbl BNageHne HaBbl-
KaMu oTnmumsa pakToB oT
MHEHWIN, MHTepnpeTaumn,
OLIEHOK 1 T.4. B paccyxae-
HUSIX APYrMX Y4aCTHUKOB

nesaTenbHOCTU

CchopmumpoBaHHoe Briage-
HVe HaBbIKaMW OTNNYUS
¢aKTOB OT MHEHWMN, UH-
TepnpeTawuii, OLEHOK 1

T.A. B paccyXaeHusx opy-

MMX Y4aCTHUKOB AeATerb-

HOCTH

NO-5y¢1

[NonHoTa 3HaHui

OCHOBbI MPOrHo-
31MpoBaHNA

®PparmeHTapHble MOHATUS 06
OCHOBaXx MPOrHO31POBaHUs

B uenom ycnewHoe, HO
He cucrtematmnyeckoe
BnageHne ocHoBamu

NPOrHo3npoBaHnAa

B uenom ycnewHoe, HO
coaepxallee otaenbHble
np06enb| BnageHunsa oCcHo-

BaMUu NPOrH03mMpoBaHnga

CchopmumpoBaHHoOe Briage-
HVEe OCHOBaMW NPOrHO3U-
poBaHus

Hanuune ymenuin

oLIeHMBaTh Mo-
CneacTBUs BO3-
MOXHBIX PELLEHNI
3agaq

®dparmeHTapHoe ymeHue
oLeHUBaTbL NOCINeACTBUs
BO3MOXHbIX PELIEHMI 3aaad

B uenom ycneluHoe, HO
He cuctTemaTmyeckoe
yMeHMe OoLeHMBaTb Mo-
CNeACTBUSt BO3MOXHbIX
pelleHnn 3agay

B uenom ycnelHoe, HO
cofepxalliee oTaesbHble
npo6enkbl yMeHve oLeHn-

BaTb NOCMeACTBUS BO3-
MOXHbIX peLleHuii 3aaa4

CdopmupoBaHHoe yMeH1e
oLeHUBaThL NOCNeacTBUst
BO3MOXHbIX PELLEHMI
3apau

Hanuuve HaBbIKOB

HaBblKaMu OCy-

dparmeHTapHoe BrageHve

B uenom ycnewHoe, HO

B uenom ycnewHoe, HO

CchopmumpoBaHHoe Briage-




(BnapeHve onbiTom)

LLeCTBMNEeHUst Npo-
rHO3a BO3MOXHbIX
peLueHun 3agaun

HaBbIKaMW OCYLLECTBNEHMNS
NPOrHo3a BO3MOXHbIX pe-
LIeHUN 3agauun

He cuctemaTnyeckoe
BrnajeHvne HaBblkaMu
OCYLLECTBINEHNSI MPOrHO-
32 BO3MOXHbIX peLleHnin
3agaym

coaepxallee oTaernbHble
npo6enb| BnageHue HaBbl-
KaMu OCyLLIeCTBINEHNS
NPOrHo3a BO3MOXHbIX
peLleHnn 3agayv

HWe HaBblkaMmn OCyLLLEeCTB-
NeHna NporHo3a BO3MOX-
HbIX peLleHuii 3agaqn

10




2. CTpyKkTypa yyeb6HOM paboThl, coaepxxaHue U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-

UUMJIUHDbI

2.1 OpraHusauvoHHasi CTPYKTYpa, TPYA0EMKOCTb U NilaH U3yYeHUst AUCLMMIIUHDI

TpygooemKocTb, Hac
cemecTp, kypc*
Bua yyebHow paboTbl Oo4Has/ 04HO-3ao4Has 3ao4Has copma
dopma
1 cem. 2 ceMm. 1 Kypc
1. AyauTopHble 3aHATUA, BCEro 42/34 58/46 22
- nekuumn 16/12 20/16 8
- MpaKTU4eckne 3aHATUA (BKNoYas cemmnHaphbl) 26/22 38/30 14
- nabopaTtopHble paboTbl
2. BHeayauTopHasi akageMunyeckas pabora 66/74 86/98 222
2.1 ®dukcupoBaHHble BUAbl BHEAyAUTOPHbIX CAMOCTOATENbHbIX
paborT:
BbinonHeHve n coava/sawimrta nHanBuAyanbLHOro/rpynnoBoro 3aga-
HUS B BUae™
-TUMOBOro pacyeTa 20/20 20/20 20
2.2 CamocTosiTenbHOE U3y4yeHue TeM/BoNpocoB NporpamMmmbli 26/34 46/58 186
2.3 CamonofroToBKa K aygUTOPHbLIM 3aHATUAM 14/14 14/14 14
2.4 CamonoparoToBKa K y4acTUIO U y4acTue B KOHTPOSIbHO-
OLEHOYHBLIX MEPONPUATUAX, NPOBOANMBIX B PAMKaX TEKYLLEro KoH- 6/6 6/6 2
TPOMsi OCBOEHUS ANCUMUMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
2.1-2.2):
3.1. Mony4eHue 3a4€Ta NO UTOramMm OCBOEHUSI QUCLIMMIIUHbI +
3.2. NopgroToBka u caava auddepeHUMPOBaHHOrO 3a4yeTa no +
UTOram OCBOEHUSI AUCLIMMIINHDI
OBLLAA TpynoeMKoOCTb AUCLUMNIINHDbI: Hace 108 144 252
3a4yeTHble eANHULbI 3 4 7
lNpumeyvaHue:
* — cemecmp — AnNsi O4HOW N O4HO-3a04HON POPMbI OBYHEHUS, KypPC — AN 3a04HON (DOPMbl 0By4eHUs;
** — KP/KI, pedeparalacce/npeseHTauum, KOHTPONbHON paboThl (Ans obyyaroLumxcs 3ao4Hon opmbl 0By4eHNs), pacyeTHO-
rpadmyeckon (pacyeTHo-aHanMTUYeCckon) paboTbl 1 Ap.;

2.2. YkpynHéHHas cofepxaTtenbHas CTPpyKTypa y4e6GHOM AMCUMNNUHEL U obLas cxema eé peanusaumm B y4ebHOM npo-

uecce
TpyAoemKoCTb pasfena v ee pacnpegeneHve < & é
no Bngam y4ebHor paboThl, Yac. - _g_ z
AyauTopHas paboTa BAPC o 'g < o a
—_
3aHATUS o392 _|TSKg
o = == ?—; o
Homep v HanmeHoBaHue © o 3 g @ °oT152g
pasgena ANCUMNIIvHLI. x < S = g % _|E& ? 513 g i‘
YKpYMHeHHble TeMbl pasaena 3 = S 188 & S |83 Z2>82 |52 T
8|1 8| 5|28 5| ¢ |[85/2aEg3k|E2S
= E X o S 932 3 IS
x @ o) Qg o a Z @
o Q (] = = o @
[SC) © I Z 9
[= e © o < o
zZ S
s
1 2 3 4 5 6 7 8 9 10
OuHasa popma o6y4eHusn
dnemeHmebl nuHelHOU anzebpsbl. 22 10 4 6 X 12 4
1 1.1 Mampuupi u delicmeusi Ha@ HUMU. 7 3 1 2 X 4
1.2 Onpedenumenu. 7 3 1 2 X 4
1.3 Cucmemb! TUHEUHbIX ypasHeHUU. 8 4 2 2 X 4
dnemeHmMbl 8eKMOPHOU anzebpsil. 14 4 2 2 X 10 3
2.1 Bekmopsi. OcHosHble noHsamusi. Cka- 6 2 1 1 X 4 Cawmo-
nsipHoe ripousgedeHue 8EKIMopo8 U e20 cTosi-
2 | NpunoxeHus. TernbHas
2.2 BekmopHoe rnipousgedeHue 8eKmMopos u 8 2 1 1 X 6 pabora. YK-1
e20 npunoxeHus. CMewaHHoe npoussede- 3apaHus
HUE 8EKMOPO8 U €20 MPUIIOXKEHUSI. TUMOBOrO
3 AHanumuuJeckasi 2eomMempusi Ha 18 6 2 4 X 12 3 pac4yeTa
rocKkocmu.
3.1 Memod koopduHam Ha MniIocKocmu. 2 X 2
3.2 lpsimasi Ha nnockocmu. 7 3 1 2 X 4
3.3 Kpusbie smopozo ropsidka. 7 3 1 2 X 4
3.4 [peobpa3zosaHue cucmemsl 1 X 1




KoopduHam.

3.5 lNonsapHas cucmema KoopOuHam. 1 X 1
4 | AHanumuyeckas 2eomempusi 8 PocmpaH- 18 6 2 4 X 12 3
cmee.
4.1 Memod koopduHam 8 rnpocmpaHcmee. 1 X 1
4.2 nockocme. 7 3 1 2 X 4
4.3 lpsmas 8 npocmpaHcmee. 7 3 1 2 X 4
4.4 lpsamas u nnockocme 8 NpocmpaH- 3 X 3
cmee.
5 | KomnnekcHbie yucna u delicmeusi 16 6 2 4 X 10 3
Had HUMU.
5.1 lMpedcmaesneHue KOMIMIEKCHbLIX YUCEST. 7 3 1 2 X 4
Obnacmu Ha KOMMIeKCHOU NI0CcKocmu.
5.2 Onepayuu Hal KOMNeKCHbIMU Yucia- 9 3 1 2 X 6
mu.
6 BesedeHue 8 aHanus. 20 10 4 6 X 10 4
6.1 [peden ¢byHKyUU. 12 6 2 4 X 6
6.2 HenpepbisHocmb pyHKYUU. 8 4 2 2 X 4
lMpomexyToyHasa aTTecTaums x x X x x x 3aver
Wtoro 3a 1 cemectp | 108 42 16 26 X 66 20
7 | AupgpepeHyuanbHoe ucHucneHue ¢pyHkyul | 30 12 4 8 x 18 4
00HOU nepemeHHOLU.
7.1 Npou3sodHas hyHKLUU. 9 3 1 2 x 6
7.2 JugbgbepeHyuan pyHKyUU. 9 3 1 2 x 6
7.3 lNpunoxeHusi Mpou3eodHoU. 12 6 2 4 x 6
8 WHmeeparnbHoe ucyucieHue yHKUuUU o0- 30 12 4 8 x 18 4
HoU riepeMeHHOU.
8.1 HeonpedenéHHbIl uHmeepar. 12 6 2 4 x 6
8.2 OnpedenéHHnbili uHmezpar. 9 3 1 2 x 6
8.3 lNpunoxeHus onpedenéHHO20 9 3 1 2 x 6
UHmMeaparna. Camo-
QDyYHKUUU HECKOJIbKUX NepeMeHHbIX 28 10 4 6 x 18 4 cTosI-
9.1 OcHoeHbie noHsmusi @HI. 6 3 1 2 x 3 TenbHas
9.2 YacmHbie npoussodHbie OHI1. Jugpgpe- 6 3 1 2 x 3 paboTa. YK-1
9 peHyuan ®HI. 3apaHus
9.3 lNpunoxeHus yacmHbIX MPOU3BOOHbIX 10 4 2 2 x 6 TUMNOBOTO
OHI pacyeta
9.4 KpamHble uHmeeaparns! 3 X 3
9.5 KpusonuHeliHble uHmezparib! 3 x 3
10 | QugpgbepeHyuarnbHble ypasHEHUs. 30 12 4 8 x 18 4
10.1 JugbpepeHyuarnbHbie ypasHeHUs 15 6 2 4 x 9
nepeo2o nopsidka.
10.2 JugbpepeHyuarnbHble ypagHeHUs! 15 6 2 4 x 9
8mopozo nopsidka.
11 | Psoebl. 26 12 4 8 x 14 4
11.1 Hucnossbie psdbi. 12 6 2 4 X 6
11.2 CmeneHHble psidbl U UX MPUIOXEHUS]. 14 6 2 4 X 8
lMpomexyToyHas aTTectauus X x x x x x x Onddpe-
peHuun-
poBaH-
HbIl 3a-
yer
Wtoro 3a 2 cemectp | 144 58 20 38 X 86 20
WToro no gaucumnnuHde | 252 | 100 36 64 X 152 | 40
O4yHo-3a04Has ¢hopma obyyeHus
AnemeHmbI nuHelHOU aneebpsbl. 18 6 2 4 X 12 4
1 1.1 Mampuupbi u delicmeusi Had HUMU. 5,5 1,5 0,5 1 X 4
1.2 Onpedenumenu. 5,5 1,5 0,5 1 X 4
1.3 Cucmewmbi nuHeUHbIX ypasHeHUU. 7 3 1 2 x 4
OAnemeHmbl 6eKMopHoU anzebpsbl. 16 4 2 2 X 12 3 Camo-
2.1 Bekmopsbl. OcHogHble noHsmus. Cka- 8 2 1 1 x 6
nsipHoe rpousgedeHue 8EKIMOpPOo8 U e20 crost-
TenbHas
2 MPUIIOXXEHUS. pabora. VK-1
2.2 BekmopHoe npoussedeHue 8eKmMopos U 8 2 1 1 x 6 3anaHms
eeo npunoxeHusi. CmMewaHHoe rpoussede- TUNOBOIO
HUE 8EKMOPO8 U €20 MPUSIOXKEHUSI. pacueTa
AHanumuuyeckasi ceomempusi Ha 18 6 2 4 x 12 3
rocKkocmu.
3 | 3.1 Memod koopduHam Ha MniIocKkocmu. 2 x 2
3.2 [psivasi Ha nnockocmu. 5 3 1 2 X 2
3.3 Kpusbie smopozo nopsidka. 5 3 1 2 2
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3.4 lNpeobpa3zosaHue cucmemb! 2 x 2
KoopduHam.
3.5 lNonsapHasi cucmema KoopOuHam. 4 x 4
AHanumudeckas ceomempusi 8 MpocmpaH- 18 6 2 4 x 12 3
cmee.
4.1 Memod koopOuHam 8 npocmpaHcmee. 3 X 3
4.2 Nnockocme. 5 2 1 1 x 3
4.3 lpsmas 8 npocmpaHcmee. 5 2 1 1 X 3
4.4 lpsamas u nnockocme 8 NpocmpaH- 5 2 2 x 3
cmee.
KomnnekcHbie yucna u deticmeusi 16 4 2 2 x 12 3
Had HUMU.
5.1 lNpedcmasneHue KOMIMIEeKCHbIX Yucerl. 8 2 1 1 x 6
Obnacmu Ha KOMMIeKcHOU NI0cKocmu.
5.2 Onepayuu Ha0 KOMANeKCHbIMU Yucia- 8 2 1 1 x 6
mu.
BegedeHue 8 aHanus. 22 8 2 6 x 14 4
6.1 [Mpeden ¢byHKyUU. 16 6 2 4 x 10
6.2 HenpepbisHocmb pyHKUUU. 6 2 2 x 4
[MpomexyToyHasa aTTecTaums X x x X x x x 3aver
Wtoro 3a 1 cemectp | 108 34 12 22 X 74 20
HAugbpeperyuansHoe ucyucneHue yHkyud | 30 10 4 6 X 20 4
00HoOU nepemeHHOLU.
7.1 NpoussodHas pyHKyuUU. 9 3 1 2 X 6
7.2 upgbeperyuan hyHKyUU. 9 3 1 2 X 6
7.3 lNpunoxeHusi Mpou3eodHOU. 12 4 2 2 X 8
WHmeepanbHoe ucyucneHue yHKyuU 00- 30 10 4 6 X 20 4
HoU nepemeHHoU.
8.1 HeonpedenéHHbIl uHmeepar. 12 4 2 2 X 8
8.2 OnipedenéHHnbili uHmeezpar. 9 3 1 2 X 6
8.3 lNpunoxeHus onpedenéHHo20 9 3 1 2 X 6
UHmMeeaparna. Cawmo-
DYHKUUU HECKOITbKUX NMEePeMeHHbIX 28 8 2 6 20 4 cTos-
9.1 OcHoeHbie noHsmus OHI. 7 3 1 2 4 TenbHas
9.2 YacmHble npouseodHsie ®HI. Jugpghe- 7 3 1 2 4 pabota. | YK-1
peHyuan ©HI. 3apaHus
9.3 lMNpunoxeHus yacmHbIX MPOU3BOOHbIX 6 2 2 X 4 TMNOBOro
OHI pacyeTta
9.4 KpamHbie uHmeezparbi 4 X 4
9.5 KpueonuHeliHbie uHmeeparbi 4 X 4
JucbpepeHyuarnbHbie ypagHEHUs. 30 10 4 6 X 20 4
10.1 JucbgpepeHyuarnbHblie ypasHeHUs 16 6 2 4 X 10
nepeo2o nopsidka.
10.2 JugbpepeHyuarnbHbie ypasHeHUs 14 4 2 2 X 10
8mopozo nopsidka.
Ps0bl. 26 8 2 6 X 18 4
11.1 HYucnosesbie psodsi. 13 3 1 2 X 10
11.2 CmeneHHble psidbl U UX MPUIOXEHUS. 15 5 1 4 X 10
lMpomexyToyHas aTTecTtauus X x x x x x x Onddpe-
peHLu-
poBaH-
HbI 3a-
yet
WTtoro 3a 2 cemectp | 144 | 46 16 30 X 98 20
Wtoro no aucumnnuHe | 252 80 28 52 x 172 | 40
3ao4Has ¢popma ob6y4eHus
OnemeHmbl nuHelHoOU anzebpbi. 18 2 2 x 16 1
1.1 Mampuupi u delicmeusi Had HUMU. 4 x 4
1.2 Onpedenumernu. 4 X 4
1.3 Cucmemsbl nUHelHbIX ypasHeHuU. 10 2 2 x 8
- Cawmo-
dnemeHmbl 8eKMOPHOU aneebpsbl. 14 X 14 1
cros-
2.1 Bekmopsbi. OcHogHble noHamusi. Cka- 4 x 4 TenbHas
JIsipHoe rnpou3sedeHue 8eKMopos U e2o pa6ora. VK-1
MPUIOXEHUS. 3anaHus
2.2 BekmopHoe npousgedeHue 8eKmopos 5 x 5 TUNOBOTO
U e20 MPUIIOXKEHUS. pacuera
2.3 CmewaHHoe npousgedeHue 8eKmo- 5 x 5
PO8 U €20 MPUIIOXEHUS.
AHanumu4yeckasi 2eomempusi Ha 18 2 2 x 16 2

J1I0CKOCMmu.
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3.1 Memod koopduHam Ha niIocKocmu. 4 x 4

3.2 lpsimas Ha nnockocmu. 5 1 1 X 4

3.3 Kpusbie smopoe2o nopsidka. 5 1 1 x 4

3.4 NpeobpaszosaHue cucmemsl 2 x 2

KoopduHam.

3.5 [onsapHasi cucmema KoopOuHam. 2 X 2

AHanumuudeckasi ceomempusi 8 rnpo- 18 2 2 x 16 2

cmpaHcmse.

4.1 Memod koopduHam ripocmpaHcmee. 4 X 4

4 4.2 nockocme. 5 1 1 x 4

4.3 lNpsimas e npocmpaHcmee. 5 1 1 X 4

4.4 lNpsmas u nnockocme 8 NPocmpaH- 4 x 4

cmee.

KowmnnekcHbie yucna u deticmausi 18 2 2 x 16 2

Had HUMU.

5.1 lNpedcmasrneHue KOMMIEKCHbIX HYu- 9 1 1 x 8

5 cen. Obrnacmu Ha KOMIMIIEKCHOU MIOCKO-

cmu.

5.2 Onepayuu Had KOMIEKCHbIMU HYUC- 9 1 1 x 8

amu.

Besederue e aHanus. 18 2 2 x 16 2

6 6.1 Npeden chyHKYUU. 12 2 2 x 10
6.2 HenpepbisHocmb pyHKYUU. 6 x 6
[MpomexyToyHas aTtTecTtauus X x x X x X X 3aver
Wtoro 3a 1 cemectp | 108 10 4 6 X 94 10 4
JucbgpepeHyuarnbHoe ucqucneHue pyHK- 30 4 2 2 x 26 2
yuli o0Hol nepemeHHoU.
7 7.1 NpoussodHasi yHKyUU. 10 2 2 X 8

7.2 JJuhgpeperyuan pyHKyUU. 8 x 8

7.3 lMpunoxeHusi npou3godHoU. 12 2 2 x 10

WHmeeparnbHoe ucyucneHue ¢hyHKyuu 28 2 2 x 26 2

00HOU rnepemeHHOU.

8 8.1 HeonpedenéHHbIl uHmeeparin. 10 2 2 x 8

8.2 OnpedenéHHbIl uHmMezpar. 8 x 8

8.3 lNpurnoxeHus onpedenéHHo20 10 x 10

UHmMeaparna.

@DYHKYUU HECKOIbKUX MEPEMEHHbIX 28 2 2 x 26 2 Camo-

9.1 OcHosHble noHsmus @HI. 7 1 1 X 6 cros-

9.2 YacmHbie npou3eodHbie ®HII. Jugp- 4 1 1 x 6 Te%bHaﬂ VK

¢hepeHyuan OHI. pavora. -1

9 3apaHusa

9.3 lpurnoxeHusi YaCmHbIX NPOU380O0HbIX 6 x 6

OHI TMMNOBOTO

9.4 KpamHbie uHmeaparsibl 4 X 4 pactera

9.5 KpusonuHeliHble uHmezparibi 4 X 4

JucbgbepeHyuarnbHble ypagHeHUs. 28 2 2 x 26 2

10.1 JucbgbepeHyuarnbHbie ypasHeHUs 13 1 1 x 12

10 repsgo2o rnopsidka.

10.2 JugbgpepeHyuarbHbie ypasHeHUs 15 1 1 x 14

8mMopoe2o nopsioka.

Psdbl. 26 2 2 x 24 2

11 11.1 Yucnossbie psdbi. 14 2 2 X 12

11.2 CmeneHHbie psAdbl U UX MpUsIoxe- 12 x 12

HUSL.

[MpomexyToyHasn atTectauuns X x x x x x x Ondpdpe-
peHun-
poBaH-
HbIA 3a-

yer
Wtoro 3a 2 cemectp | 144 | 12 4 8 x 128 | 10 4
WToro no gucumnnuHe | 252 22 8 14 X 222 | 20 8

14




3. O6bwue opraHM3aLnOHHbIe TpeboBaHUA K y4ueOHoU paboTe obGy4atoLlerocs
3.1. OpraHusauus 3aHATUM U TpeboBaHUA K y4ebHoM paboTe obyuarowerocs
OpraHusaumsa 3aHaTUA MO AMCUMINNMHE HOCUT UMKNUYecKui xapaktep. Mo oguHHaguaTtv pasgenam
npegycMoTpeHa B3anMoyBsa3aHHas Lenoyvka y4ebHbix paboT: Nnekums — npakTuyeckme 3aHAaTUs — CaMoCTos-
TenbHasa paboTta obyyarowuxcs (aygutopHasa n BHeayauTopHas). Ha 3aHaTusIX cTydeHdeckast rpynna no-
nyyaeTt 3agaHus N pekoMmeHgaumm.
[na csoeBpeMeHHOM nomMoLLM oBydaloWwumMes Npyu U3y4eHUn AMCUMNMANHBI Kadheapon OpraHu3ytTcs
VHAMBUAYanbHbIE U rPYNMNOBLIE KOHCYMbTaLMKN, yCTaHAaBNMBAETCHA BPEMSI NMprUeMa BbINOSIHEHHbIX paborT.
YyntbiBass cTaTyC AUCUMMIMHBI K €€ M3YydeHUI0 NpeabsiBAATCA Creayllne opraHu3auMoHHbIe
TpeboBaHus:
- o0b6sasatenbHoe nocelleHve obyyaloLUMCs BCeX BUOOB ayaMTOPHbIX 3aHATUN;
BE[eHMEe KOHCMEKTa B XO4€ NEKUMOHHbIX 3aHATUNR;
KayeCTBEHHas caMOCTOATENbHAs NOArOTOBKA K MPaKTUYECKMM 3aHSATUSIM, akTUBHasi paboTa Ha HuX;
aKTMBHas, PUTMWYHAs camoCTOoATeNnbHas ayauTopHas U BHeayguTopHasa paboTta obyvarowierocs B
COOTBETCTBMM C MNaHOM-rpadpmkom, NpeacTaBrneHHbIM B Tabnuvue 2.4; CBOEBpEMEHHasi caaya npeno-
AaBaTerto OTYETHbIX JOKYMEHTOB MO ayaAUTOPHbLIM U BHEAyOUTOPHBIM Bugam pador;
- B Cnyyae Hanuums nponyLeHHbIX 00yYalLWwmnMes 3aHATUAM, He06X0aMMO NOMYYMTb KOHCYNbTaL Mo
Nno NoAroToBke M OYOPMIIEHNIO OTAENbHBLIX BUAOB 3a4aHWUN.
[nsa ycnewHoro ocBoeHUs AucuMnnuHbl, oby4vatolemycs npegnaraloTca y4ebHOo-UH(pOopMaUnOHHbIE
WCTOYHMKWN B BuAe y4ebHon, y4ebHO-MeToaM4eCcKon nuTepaTypbl N0 BCEM pasgenam.
3.2. YcnoBusa ponycka K 3aueTy /amddepeHunpoBaHHOMY 3a4eTy N0 QUCLUMNIINHE
®opma ammecmayuu cmyOeHmos8 —3a4yem. YyacTue CTygeHTa B npouenype nonyvyeHust 3avéTa
OCyLLECTBMAETCH 3a CHET y4eOHOro BpeMeHu (Tpy4oEMKOCTH), OTBEAEHHOTO HA U3ydYeHne ANCLUMIINHBI.
OcHosHble ycriosusi nosy4vyeHusi cmy0eHmom 3avyéma:
3a4eT BbICTABMAETCS MO pe3ynbTaTtaM TEKYLLEro KOHTPOrs (TEKyLLEen ycneBaeMoCTu B CEMECTPE) U UTOTOBO-
ro TeCTUPOBaHWSI.
lnaHoeas npouyedypa rosy4yeHus: 3a4éma:
1) UtoroBoe TecTupoBaHue.
2) MNpenogaBaTens NpocMaTpmMBaEeT 3anucy B XXypHarne y4yéTta nocewaemMocTy N ycneBaemMmocTu CTy-
OEHTOB.
3)[penogaBaTenb BbICTABNAET «3a4YTEHO» B 9K3aMEHALUMOHHYI0O BEAOMOCTb M B 3a4ETHYIO KHUXKKY
CTyOeHTa.
®opma ammecmauuu cmy0eHmos — dughghepeHUUPOB8aHHbIL 3a4yem 2 cemecmp.
YyacTue cTygeHTa B npouegype nonydeHus avddepeHUnpoBaHHOrO 3a4éta OCYLLEeCTBISETCS 3a
CYET y4yebHOoro BpemeHu (TPYAOEMKOCTH), OTBEAEHHOTO HA N3yYeHWUE OUCUUMIMHDI.
OcHosHble ycriogusi nonyveHusi cmydeHmom OughghepeHyupo8aHHo20 3a4éma:
3a4eT BbICTABMAETCS MO pe3ynbTaTtaM TEKYLLEro KOHTPOns (TEKyLLENn ycneBaeMoCTU B CEMECTPE) U UTOrOBO-
ro TeCTUPOBaHUSI.
lNnaHoeas npouedypa rosny4yeHus: OuppepeHyUpPo8aHHO20 3a4éma:
1) Utoroeoe TecTupoBaHue.
2) MNMpenogaeartenk NpocMaTpUBAaET 3anucy B XXypHane yd4éta noceLaemMocTi U yCneBaemMoCTu CTYAEHTOB.
3)[penogaBaTenb BbICTABMSAET «OTIIMYHOY», «XOPOLLUO», «yAOBNETBOPUTENBHO» B 9K3aMeHAUWOHHYO Bedo-
MOCTb M B 3a4€THYIO KHWXKKY CTyAeHTa:
«OTNMYHO» — 3a rnybokne 1 NpoYHble 3HaHUS TEOPeTUYECKOro MaTepumana (onpegeneHue NOHATUN, Aokasa-
TenbCTBO TEOPEM, B3aMMOCBS3b MeXAY NOHATUSIMU) U YMEHME NPUMEHSITL €ro Npu peLleHnn 3agau.
«XOpOLLO» — OTBET HE COAEPXKMUT rpyObIX OWIMOOK, MaTepuarn OCBELLAeTCs NMOMHOCTbI0, TEOPETUYECKUA Ma-
Tepuan NpPUMEHSETCS NPU peLLeHnn 3a4ad, HO BO3MOXHbBI HEOYETbI, YCTPaHsAEMbIE MOCIE HaBoAsLWUX BO-
npocoB.
«yOOBMETBOPUTENBHO» — 3@ 3HAHWE OTAENbHbIX OCHOBHbIX MOHATUIA U TEOPEM, YMEHME peluaTb cTaHaapT-
Hble TUNOBbIE 3a4au.
«HE 3a4TEeHO» — 3a He3HaHWe OCHOBHLIX MOHATWIA, NPaBus, CBONCTB, HEYMEHME NPUMEHATL TEOPETUYECKUN
MaTepuan gnis peleHus TMNoBbIX 3a4ay.
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4, JleKLUMOHHbIe 3aHATUSA

Ons nsyyaowmx AUCUMNIIMHY YATAOTCA  JIEKUMW B COOTBETCTBUM C NIaHoM, NpeacTaBneHHbIM B Tabnuue 3.

Tabrnuua 3 - J1eKUMOHHBIN KypcC.

Tpy#oeMKocTb No pas-

Ne
aeny, yac.
MpumeHsemble VH-
© < OuyHas/o4Ho-
5 s Tema nekuun. OCHOBHbIE BOMPOCHI TEMBbI 3304Has 3a04Has | TepakTuBHble POPMbI
g | 2 copma 06yyeHus
@ o copma
|y
Qo
1 2 3 4 5 6
1 cemecTtp
Tema: dnemeHmbl nuUHelUHoU anzebpsl. 4/2
1 1. MaTpuubl U 4eNCTBUSA HaZ HUMM.
1 puil A A 2/1 Jlekuusa ¢ 3annaHmnpo-
1 2. Onpegenutenu.
= = BaHHbIMW OLLUMGKamMu
2 3. CucTeMbl NMHENHbIX YpaBHEHWUN. 2/1 2
Tema: OnemeHmMbl 8eKMopHoU anzebpsb! 2/2
1. BekTopbl. OCHOBHbIE MOHATKSA. CKanspHoe Npouns-
Be[leHVEe BEKTOPOB M Er0 NPUIIOXKEHNS
2 Jlekumsa ¢ 3annaHunpo-
3 2. BekTOpHOE npon3BedeHe BEKTOPOB U €ro nNpumno- 2/2
BaHHbIMW ownbkamm
XeHusi. CMellaHHOe Npou3BeaeHne BEKTOPOB U ero
NPUNOXEHUS.
3 Tema: AHanumudeckasi 2e0Mempus Ha rniockocmu 2/2
1. MeTog koopAuHaT Ha NJIOCKOCTM.
2. lNpsmMasn Ha NNOCKOCTU.
4 P 2/2 2 Jlekuusa ¢ 3annanHmnpo-
3. KpuBble BTOporo nopsigka.
BaHHbIMW OLLUMGKamMu
4. lNpeobpasoBaHne CUCTEMBI
KoOopAuHar.
5. lNonapHasa cuctema KoopamHar.
Tema: AHanumuYeckasi 2e0Mempusi 8 MpocmpaHcmse 2/2
1. MeToa koopAvHaT NPOCTPaHCTBE.
A pA pocTp Jlekums ¢ 3annaHunpo-
4 2. MNMnockocTb.
5 2/2 BaHHbIMW OLLUMGKamMu
3. MNpsmas B npocTpaHCcTBe.
4. MpsiMas 1 NNOCKOCTb B NPOCTPaHCTBE.
Tema: KomnnekcHbie qucna u elicmeus 2/2
Had HUMU.
5 1. NpeacTaBneHne komnnekcHbIx Yncen. Obnactn Ha
6 KOMMIIEKCHOW MITOCKOCTW. 2/2
2. Onepaumu Hag KOMMIEKCHLIMU YMCNaMU.
Tema: BeedeHue 8 aHanus. 4/2
6 7 1. Npeaen dyHKUMK. 2/2
8 2 .HenpepbIBHOCTb DYHKLNW. 2
Wroro 3a 1 cemecTp: 16/12 4
2 cemecTp
Tema: JugbgbepeHyuanbHoe ucqucneHue yHKyul 4/4 2
00HOU nepemeHHOU.
7 1. MpoussogHas yHKUMK. 2/2 2
1 P A yHKy Jlekums ¢ 3annaHunpo-
2. InddpepeHuman gyHKUMU.
= BaHHbIMW OLLUMGKamMu
2 3. MNpunoxeHns NporM3BOgHOMN. 2/2
Tema: MlumeepanbHoe ucqucrneHue hyHKUuUu o00HoU 4/4 2
rnepemMeHHoU.
8 3 1. HeonpegenéHHbin nHterparn. 2/2 2
2. OnpegenéHHbIv HTerpan. 2/2 Jlekuusa ¢ 3annaHupo-
4 3. MpunoxeHnsa onpeaenéxHHoro BaHHbIMW OLLUMGKamMu
WHTErpana.
Tema: QyHKYUUU HECKOIIbKUX epeMeHHbIX. 4/2
1. OcHoBHble noHATUs PHI. 2/2
5 2. YacTHble npoussogHble PHI. OuddpepeHunan
9 OHIM. Jlekums ¢ 3annaHupo-
6 3. MprnoxeHnss YacTHbIX NPOM3BOAHbIX 2 BaHHbIMW OwnbKkamm
DHIM.
4.KpaTtHble nHTerpansi
5.KpnBonuHerHble nHTerpanbl
Tema: fughghepeHyuarnbHble ypagHEeHUs. 4/4
10 7 1. AnddepeHumnansHble ypaBHEHNS 2/2 Jlekumsa ¢ 3annaHupo-
nepBoro nopsigka. BaHHbIMW OLUMGKamMu
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8 2. OudpepeHumanbHble ypaBHEHWUS BTOPOro Nopsaka. 2/2
Tema: PsiObl 4/2
11 9 1. Yncnosble pagbl. 2/1 Jlekums ¢ 3annaHuMpo-
10 | 2. CTeneHHble psagbl M UX NPUNOXEHUS. 2/1 BaHHbIMW OLIMBKaMK
WTtoro 3a 2 cemecTp: 20/16
Ob6uwasa TpyA0EeMKOCTb NEKLMOHHOIO Kypca 36/28 4

Bcero nekuyum no gucumnnmHe: | 4ac. /13 HUX B MHTEpPaKTUBHON dhopMe: yac.
- OYHasi/04HO-3a04Hasn popma obyveHusa | 36/28 - 04yHasi/o4yHO-3a04HasA popma obyyeHust | 36/28
- 3a04Has copma obyyeHus 8 - 3a04Has opma obyyeHuns 8

lNpumeyvaHus:
- MaTepuanbHo-TexHUYeckoe obecneveHne NekUMoHHOro Kypca — cM. Mpunoxenwe 6;
- obecneyeHmne NeKUMOHHOTO Kypca y4ebHow, yuebHO-MeToanYeCcKon NUTepaTyporn U UHbIMK BUBNMOTEYHO-MHOPMALIMOHHBIMU pe-

CypcamMmu n cpeacrsamum obecneyeHuns oGpasoBaTeanoro npouecca — cM. Mpunoxenns 1mn2.

nvue 4.

5. npaKTVI‘-IECKVIe 3aHATUA NO gucumniinHe n NnoaroToBkKka K HUM

I'IpalcrmquKme 3aHATUA MO KypCy NpoBOOATCA B COOTBETCTBMU C NnjiaHOM, npencrtaBii€eHHbIM B Tab-

Tabnuvua 4 - NpuMepHbIN TEMaTUYECKUIA NNaH NPaKTUYECKMX 3aHATUI Mo pasaenam y4ebHoM ANCLUMNIWHDI

TpyAoemKocTb no pas-

Ne
aeny, yac.
g Tema 3aHATUSA / Mcnonb3yemble H- Cessb
= OuyHas/o4Ho-
S = = MpumepHbIe Bonpockl Ha o6cy»<FeHme 3304Has 3a04Hasi | TepakTuBHble OpP- | 3aHATUA C
CSlx (Ana ceMmMHapCKMX 3aHATUI) opma MbI™* BAPC*
S 3 dopma
™ ™
g
1 2 3 4 5 6 7
1 cemecTp
1 1 MaTpuupbl 1 4EeNCTBUS Ha4 HAMMW. 2/1
BbiuncneHve onpegenutenen BTOPOro u
2 | TpeTbero nopsigkoB. Anrebpanyeckne go- 2/1
norHeHus 1 muHopsbl. Teopema Jlannaca.
3 | PeweHune cucteM NUHENHbIX ypaBHEHUI 2/2
MoHsiTne BekTopa. JNInHenHble onepaumu
HaZ BEKTOpamu.
CkanspHoe npov3BeaeHne BEKTOPOB U ero
NPUNOXKEHUS.
2 4 2/2
BekTopHOE nNpounsBefeHVe BEKTOPOB U ro lyrn-cbopma
NPUNOXKEHUS.
CwmelLaHHOe npon3BeaeHe BEKTOPOB U €ro
NPUNOXEHUS.
5 MeTopg koopaumHar. [Npsimas Ha NIIOCKOCTU. 2/2 PaboTta B Mmanbix
KpwvBble BToporo nopsigka. rpynnax.
PaboTta c naketom
3 6 2/2 OPUCHBIX NPOrpamMm. ocn,
Y3 CPC
Mpeobpa3soBaHue cucTembl
KoopavHaT. NonspHas cuctema koopanHaT
MeTopn KoopAMHaT B NPOCTPAHCTBE
4 7 | MNnockocTb 2/1 5
8 | MNpsimasa B npocTpaHCcTBe. 2/1
MpsiMas 1 NNOCKOCTb B NPOCTPaAHCTBE. -2
9 MpenctaBnexHve komnnekcHbix yncen. O6- 2/1 PaboTta B Mmanbix
5 NacTn Ha KOMMIEKCHOW NITOCKOCTU. 2 rpynnax. Baanmo-
10 | Onepaumun Hag KOMMNNEKCHbIMU YNCIaMMU. 2/1 0oby4yeHue.
11- PaboTa B MmanbIx
12 Mpenen dyHKLMK. 4/4 2 rpynnax. Baanmo-
o0yyeHue.
6 PaboTta ¢ oHnamnH-
cepBuMcamu NocTpo-
13 | HenpepbiBHOCTb (pyHKLUMN 2/2 eHs rPacKoB
dPYHKUMI
WTtoro 3a 1 cemecTp: 26/22 6
2 cemecTp
1 | NpoussogHas dyHKUUM 2/2
7 2 | OnddepeHumnan dyHKUMN. 2/2
3.4 MpunoxeHns Npon3BoaHOMN. a/2 2 PaboTa ¢ oHnamnH-
cepBMcCamMu NocTpo-
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eHunsa rpacmkoB
dyHKUMI
5 | TabnunyHoe MHTEerpMpoBaHue 2/1
PaboTa B MmarnbIx
WHTerpnpoBaHue C MOMOLLbIO 3aMeHbl ne-
6 - 2/1 rpynnax.
peMeHHoN. NHTerpMpoBaHue no Yyacram.
Onpe,qujeHHbM uHTerpan. dopmyna Hb__ro— Pa60Ta B Mabix
ToHa-JlenbHnua. BeluucneHune onpepenéH-
8 7 2/2 rpynnax. Baanmo-
HOro MHTerpana ¢ NoOMOLLbIO NOACTAHOBKM U oByueHMe.
no 4YacTaM.
= PaboTta c naketom
IMpunoxeHusa onpegenéHHoro nHTerpana. OcHUCHBIX MIPOTPAMM.
8 | HecobcTBeHHbIe nHTerpansl 1-ro u 2-ro 2/2
poaa.
9 | OcHoBHble noHaTusa OHI. 2/2 2
10 | OudpdepeHumpoBaHue OHI. 2/2
OKkcTpeMyM DyHKUMI OBYX NEPEMEHHBIX. PaboTta B marnbIx
HaubonbLliee u HanMeHbLLee 3Ha4YeHne rpynnax.
9 11 | dyHKuMM B 3amkHyTOM obnactn. MHK 2/2 PaboTta c naketom
OUCHBIX NPOrpamm.
[1BOWMHbIE MHTErpanbl.
Kp1BOnMHENHbIE NHTErpansl.
OudpdepeHumansHble ypaBHEHUS NepBOro PaboTa B Marnbix
12 | nopsgka: ¢ pasgensownuMmmncs nepemen- 2/2 1 rpynnax. Baaumo-
HbIMW, OQHOPOAHbIE, NMMHENHbIE obyyeHue.
13 OnddepeHumnanbHbie ypaBHEHNST NEPBOro 2/2
nopsgka. YpasHeHus bepHynnu.
OundpdepeHumansHblie ypaBHEHUSA BTOPOro PaboTa B Marbix
14 | nopsgka, gonyckaroLime NoHKeHWe nopsia- 2/1 rpynnax. Baaumo-
10 Ka. ob6y4eHue.
OnddepeHumnanbHbie ypaBHEHUS BTOPOro
nopsaka. JinHenHble ogHopoaHble andde-
peHuMarnbHble ypaBHEHWS BTOPOro nopsiaka
15 | CMOCTOAHHbBIMK KoadhpuumneHTamu. JInHen- 21 1
Hble HeoaHOpPOoAHble AnddepeHumnanbHbIe
ypaBHEHMWS BTOPOro Nopsifika ¢ NOCTOAHHbI-
MU KoacbdULMeHTaMM CO cneunanbHOm
npaBoW YacTbHo. .
Yuncnosble pAabl: OCHOBHbIE NOHATUA. He-
16- 00XOAMMBIN NPU3HAK CXOAMMOCTH pvﬂ,ua. PaboTta B Mmanbix
17 Mpusnak Janambepa, pagnkanbHbIn Npu- 4/2 2 rpynnax. Baaumo-
3Hak Kown. MHTerpanbHbI npu3Hak Koww, oby4eHue.
npegenbHbIf NPU3HaK CpaBHEHWS.
1 3Hakouepeaytowmecs pagbl, npusHak Jlen-
18 OHuua. YcnosHas n abconoTHast CXoanMo- 22
CTM psga.
CreneHHble pagbl.
MpunoxeHns cTeneHHbIX psiAoB. PaboTa B MmanbIx
19 2/2 rpynnax. Baavnmo-
oby4eHue.
WTtoro 3a 2 cemecTp: 38/30 8
Bcero npaktuyeckmx 3aHSTUA No gucum- | 4ac. M3 HMX B MHTEpaKTMBHOM hopme: | uyac.
nanHe:
- 04yHas/o4HO-3a04Has popma 0by4veHus | 64/52 - 04yHasi/o4yHOo-3a04Hasa opma obydeHunst | 40/32
- 3a04Hasn popma obyyeHus 14 - 3a04Hasn popma obyyeHus 10
B ToM uncne B hopmMe CEMUHAPCKMX 3aHs- -
T
- OYHas oopma 0byyeHust -
- 3a04Hasa popma oby4eHus -

* YcrosHble 0603Ha4YeHUs:

OCH - npegycmoTpeHa obsizaTenbHasi camonoaroToBka K 3aHsTuo; Y3 CPC — Ha 3aHATMM Bbl4aeTcs 3a4aHue Ha KOH-
kpeTHyto BAPC; MNP CPC — 3aHaTMe cogepxaTenbHo 6asnpyeTcs Ha pesynbTaTax BbiMONHEHUS] 00y4atoLLMMCs KOHKpeT-
Hon BAPC.

** B T.4. npu ucnons3oBaHnm matepuanos MOOK «HassaHue», Ha3BaHve BY3a-pa3paboTtymka, HazBaHne nnatdopmbl 1
CCbIflka Ha Kypc (C ykasaHueMm gaTbl nocrneaHero obpalleHust) (3anonHseTca B criyvyae ocyLecTBrieHms obpasoBaTenb-
HOro npouecca € UCNoMNb30BaHNEM MacCOBbIX OTKPbITbIX OHManH-kypcoB (MOOK) no nogmogenu 3 «MOOK kak anemeHT
aKkTnBauum obyyeHns B aygutopun Ha OCHOBE NpeABapuTE/IbHOr0 CaMOCTOATENbHOIO NU3YHEHUSI»)

lNpumeyaHus:

- MaTepuarnbHO-TEXHNYEeCKoe obecrnedeHne NpakTUYECKnX 3aHATUI — cM. [MpunoxeHue 6;

- obecneyeHne npaKTUYECKMX 3aHATUMI y4ebHOW, y4ebHO-MeToouYecKkon nuTepaTypol U UHbIMM BUOMMOTEYHO-
MHOPMaLMOHHBIMKU pecypcamm 1 cpeacTBammu obecneyeHus obpasoBaTenibHOro npouecca — cM. Mpunoxenns 1 m 2.
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MogroTtoBka 0By4alOLWMXCHA K MPAKTUHECKMM 3aHATUSIM OCYLLECTBMSETCA C y4eTOM OOLen CTPYKTypbl
y4ebHoro npouecca. Ha npakTtnieckmx 3aHATUSX OCYLLECTBSIETCS BXOOHOW U TEKYLLUIA ayaUTOPHbIA KOHTPOSb MO
OCHOBHbIM MOHATUAM AUCLIMMIUHBI.

MoaroToBka K MPaKTUHMECKMM 3aHATMS nogpa3yMeBaeT  BbIMOSMHEHME AOMAaLLHEro 3ajaHusi K ovepea-
HOMY 3aHATUIO NO 3aJaHUAM npenonaBaTternid, BblAaBaeMbIM B KOHLE npeabliayuiero 3aHATUA.

[ns ocywectBneHns paboTkl N0 NOArOTOBKE K 3aHATUAM, HEOHOXOAMMO O3HAKOMUTBLCS C METOANYECKMMMU
yKazaHunamum no aucumnimHe, BHUMaTeribHO O3HaKOMUTLCA C nMTepaTypon N ANEKTPOHHbIMU pecypCaMu, C peKo-
MeHJauuaMn no NoaroToBke, Bonpocammn AnAa CaMOKOHTPOMA.

6. O6wme meToanYeCcKMe peKoMeHO4aLUM Mo U3yYeHuo
oTAenbHbIX pa3aenoB AUCLMMIIUHDI

Mpn M3ydeHUM KOHKPETHOro pasgena OUCUUMIMHBI, M3 YMCra BbIHECEHHbLIX Ha JTEKUMOHHbIE U
npakTuyeckme 3aHATUS, obydarowemycsa cnegyeTt yunTbiBaTb U3MNOXEHHbIE HKe pekoMmeHgaunn. Obpatute
Ha Hux ocoboe BHMMaHue Npu NOAroTOBKe K aTTecTauum.

Pabota no Teme npexage Bcero npegnonaraet ee nyyeHve no y4yebHuky unu nocobuto. Criegyet o6-
paTnTb BHMMaHue Ha To, 4To B nobown Teopun, ectb Nnbo HeybeanTeneHble, NMBO Yepecyyp abCcTpakTHbIe,
nnbo COMHUTENbHbIE NONOXeHus. NoaToMmy HeobxoauMO BbipabaTbiBaTb CaAMOCTOATENbHbIE CY)XAEHUS, O0-
NOMNHAS X aprymeHTaumen, Yto n cnegyet AEMOHCTpUpOBaTh Ha ceMumHapax. [ns BbipaboTku camocTos-
TENbHOrO CYXXOEHUS BaXHbIM ABNSETCA ymeHue paboTtate C HaydHoW nuTtepatypon. lNoatomy paboTta no Te-
Me Kpome ee u3yveHust no ydebHuKy, nocobuio npegnonaraet Takke NMOUCK MO TEME Hay4HbIX CTaTen B
Hay4HbIX XXypHanax. Belbop cTtaTbu, OTHOCALWENCA K Teme, Nnydlle genaTtb Mo NocrnegHMM B rogy Homepam,
roe NpUBOAMTCS NepeyeHb cTaTten, onybnMKOBaHHbIX 3a rog.

CawmocTosiTenbHas NOAroToBKa NpeanoraraeT UCMofb30BaHNE psga MeTOL0B.

1. KoHcnekTupoBaHue. KoHcneKkTupoBaHre No3BossieT BbIAENUTL [MaBHOE B M3y4aeMoM Martepuane 1
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaeMon aBTopoM npobneme.

TexHvka 3anucen B KOHCMEKTE WHAUBMAyamnbHa, HO €CTb psif NpaBwi, KOTOPblE MOrYT MPUHECTM
nomnb3y €ro COCTaBWUTENID: HAYMHasA KOHCMEKT, credyeT 3anvcaTb aBTopa U3y4yaemoro npou3BefeHusi, ero
Ha3BaHWe, UCTOYHMK, r4e OHO ONybnunkoBaHo, roa n3gaHus. Mopsiaok KOHCNEKTUPOBAHUSA:

a) BHMMAaTEernbHOE YTEHNE TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTaBMEHHbIE B N3y4aeMOn TeME BOMpPOCHI;

B) KpaTKoe, HO YETKOE U NOHATHOE U3NOXEHUE TEKCTA;

r) BbigeneHve B 3anncu Hanbonee 3HaYNMbIX MECT;

[) 3anucb Ha NONAX BO3HUKAIOLLMX BONPOCOB, NOHATUN, KATETOPUIA U CBOUX MbICIEN.

2. 3anucu B oopmMe Te3NCOoB, NIaHOB, aHHOTauu, OpPMYNUMPOBOK onpeaeneHnin. Bce nepeuncnen-
Hble hOpMbl MOMOratoT BbICTPOV OpMEHTaL MU B MOArOTOBIIEHHOM MaTtepwuane, nogbope aprymeHToB B MOJb-
3y UK MPOTUB KaKoro- Nnbo yTBEPKAEHUSI.

3. Cnoeapb NoHATMI 1 KaTeropun. CocTtaBneHve cnoeapsi noMoraeT GbICTpee ocBanBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee MMu onepupoBatb. [1ogo6HbIV crioBapb crieqyeT BECTU YETKO, pa3bopymnBso,
4YTO6bl YAO6HO ObINO MM MOMb30BaTHLCA.

7. O6Ke meTOogUUECKNE peKkoMeHAaLnmn no opopMIIeHMIO U BbINONTHEHUIO OTAEeNbHbIX Bugos BAPC

7.1.1 NepeyeHb NPUMEPHbIX TEM TUNOBbLIX pac4eToB

1 cemecTp
- OnemMeHTbI NUHENHON anrebpbl: BoluicneHne onpegenvtenen BobiCLLMX NOPSAKOB. PelleHne cuctem n
NMHENHbIX YpaBHEHWI C N Hen3BeCTHbIMU MeTodoM "aycca, MeTogom obpaTHOM MaTpuLbl; No dhopMyram
Kpamepa. NccnegoBaHme cucteM m FfMHEMHLIX YPaBHEHMI C N HEU3BECTHLIMMU.
- OnemeHTbI BeKTOpHOM anredpbl: OCHOBHbIe NOHATUSA. CkanspHoe, BEKTOPHOE, CMeLLaHHOe npovsseae-
HWe BeKTopoB. BeKkTopHOE NpOCTpaHCTBO.
- AHanuTuyeckas reometpus: Npsamas nuHMA Ha nnockocTu. Kpmekle BToporo nopsaaka. lNnockocte n nps-
Mas B MPOCTPaHCTBeE.
- BBeaeHue B MaTeMaTu4yeckum aHanus: Boluncnernve npeaenos. HenpepblBHOCTb OYHKLNN.

2 cemecTp
- OudbcpepeHumanbHoe ncumcneHue pyHKLUUM ogHon nepemeHHon: uddepeHunpoBaHmne yHKLNN.
MpunoxeHne NPON3BOAHON K HaXOXAeHWo npeaenos. [punoxeHne npon3BoaHOM K UCCNeaoBaHnIo OyHK-
LUK 1 NOCTPOEHUIO ee rpadhmka.
- @YHKLMN HECKONBbKUX NepeMeHHbIX: YacTHble Mpou3BoaHbIe PYHKLUN HECKOMNBKNX MEPEMEHHbIX. JKC-
TpEMYM (PYHKLMM HECKOSBbKMX NepeMeHHbIX. Hanbonbluee 1 HaMMeHbLLee 3HavYeHne yHKUMN HECKOMbKUX
nepeMeHHbIX B 3aMKHYTOWM obnactu.
- NHTerpanbHoe ncuncneHne gpyHKLMM ogHOWN nepemeHHon: HeonpegeneHHbl uHterpan. OCHOBHbIE
mMeToabl nHTerpupoBaHus. OnpegeneHHbln uHTerpan. OCHOBHbIE MeTOAbl UHTErpupoBaHus. MNpunoxeHue
OnpedeneHHoro nHTerpana K BblMUCIEeHWIo nnowagen nnockux dpuryp n o6bemoB Ten BpalleHus. Hecob-
CTBEHHbIE MHTErpansol.
- OudbcpepeHumanbHble ypaBHeHUs: [JuddepeHumanbHble ypaBHeHUS nepeoro nopsaaka. AuddepeHun-
arnbHble ypaBHEHUS BTOPOro nopsiaka.
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- Papgbl: Yncnosble pagbl. CTeneHHble pagbl.

3agaHuA onsa TUNOBbIX pacyeToB
AnemeHmbI nuHeliHOU an2ebpbi

3apaHue 1. Pewnte cuctemy no popmynam Kpamepa
2Xx-3y+z2+uU=3;

X+2z-u=3;
3X+Yy+12=8;
2y -32+2u=3.

3apaHue 2. HaiionTe, Npu Kaknx 3HAYEHUsIX — a cucTema MMeeT eAVMHCTBEHHOe pelueHune. Pelunte cuctemy
npu 3agaHHOM 3HaAYeHUM a : a) MaTpUYHbIM cnocobom; 6) MmeTtodom Maycca.

axl_XZ —3X3:4
Xy +2X, +4X3 =4

a=2

3apaHue 3. Vccnepyiite cuctemy u, B criydyae COBMECTHOCTU, peLunTe ee.

X+2y+4z-3u =4
3X+5y+6z—4u =10;
2X+5y+14z-11=10;
4x+7y+10z -7u =14.

3apgaHue 4. PewnTe MaTpuyHOE ypaBHEHUE, ECIU

LYol

A+ X-B=C?

AnemeHmMbI eKMoOpHOU an2ebpbl.

3apaHue 1. B HekoTopom 6asnce gaHbl 4 BekTopa:

MokaxuTe, YTO BEKTOPbI

obpasytoT 6a3nc. Hangute koopauHaThl BEKTOpa

a=1{452}, b={301, c={-142}, d={456

3apaHue 2. Haingute moaynb Bektopa ¢ = 2a — 3D, ecnm ‘ﬁ‘ =

n b pasen 120°.

B 9TOM DOasuce.

3, ‘5‘ =2, yron mexagy Bektopamu d
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3apaHue 3. BoiscHute, nexat nu Toukn A( -2; 1; 4), B( 0; -1; -3), C( 6; -3; -10) O (2;-6;0) nexaT B ogHON
MIOCKOCTH.

AHanumud4eckasi 2ceomempusi

3apganue 1. [JlaHbl KoopAavHaThl BepLMH TpeyronbHuka ABC. TpebyeTcs:

CocTaBbTe ypaBHEHME CTOPOHbI AB 1 HaliTK ee OJnHY.

CocTtaBbTe ypaBHeHMe BbICOTbl BD 1 HanTu ee anvHy.

CocTaBbTe ypaBHeHME MeanaHbl AM.

Uepes TouKy nepeceyeHns MeguaH nposeauTe Npsamyto, napannenbHyto CTopoHe AB.

Hangute yron £ A. /
HangnTte koopauHaTthl TOUkM A, CUMMETPUYHON BepLUnHEe A, OTHOCUTENbHO TOYKM D.

3anuwnTe cuctemy HepaBeHcTB, onpeaenstowmx A ABC.

Noo MNP

4 (3 ) B (35)cl2)

3apaHue 2. B Touke nepeceyeHus npsimont 2X —5Yy —10 =0 ¢ ocamu koopaMHaT BOCCTAHOBIEHbI NEPMEH-
OVKYNSpbl K 3TOW NpsiMON. Hanuwnte ux ypaBHEHUS.

3apanue 3. Hangute ypaBHEHNe MHOXECTBa TOYEK, PACCTOSHME KaXKOO0W U3 KOTOPbIX OT Toukn A(3; 0) BTpoe
MeHbLUE PacCTOAHMSA OT TOYKM
B(-5; 0).

3apaHue 4. CoctaBbTe ypaBHeHuMe napabornbl, ecnm BepLunHa B Touke A(3; -3), a aupekTtpuca y-3=0.
3apgaHue 5. Hangute npoekuunto Ttoukm D B nnockoctn ABC.

A (1: 3 6) B(2:2: 1) C (-1; 0; 1) D (-4; 6; -3)

3apaHue 6. Hanuwute ypaBHeHWE NIIOCKOCTU, NMPOXOAsLLEN Yepes TOYKY
M (-1; 6; -3), nepneHanKynsapHo K NpAMON, Npoxoasiien yepes aee toukn P(4;-2; 3) n Q (3; -1; -2).

BeedeHue 8 Mamemamu4eckul aHau3
3apaHue 1. Hanignte 3agaHHble npegernol.

lim 3X2 —ox—2 lim (X —m)

X—>2 2X2_X_6 X—>00

Iimtg4x~cos(x+57z/2) I (Zx_ij 1

x>0 x% +arcsin2x? x—ol 2X +5

lim L lim (2+35in[x—”j+5]
x—>4 1+ 2x -3 x-7/2| tg X 4) cosx

3adaHue 2. Viccnenyite AaHHble YHKLMN Ha HENpepbIBHOCTb. Caenante YepTex.

X+4, eciu x<-1
a) f(X): X? +2, ecu —-1<x<l

2X, ecm X=1.

6) y=9Y>", X =0, X,=2.

HAupeperHyuanbHoe ucyucnerHue pyHKYyUuU 0OHOU nepeMeHHoU

3apaHue 1. Hangute npousBoHble OYHKLUNNA.

y=%x3tg X + In cos/x + €5

21



x? +1
X+1

y =arcsin ¥e*8

x3y3 —-2xy+3x=0

y=In

3apgaHue 2. lNpumeHsist npaswno JlonuTans, HananTe npenensb:

im In|sin 3x| 5\t X
ki Rt | . X
Do (2x-n)f o lm (1 4 j
3apgaHue 3. Hangute npubnmxeHHoe 3HavyeHue ¢ TodHocTbto 0,001
arctg 1,05
3apanue 4. [lpogedume nosiHoe uccriedosaHue hyHKUUU U rnocmpolime ee 2paghuk.
3In x 1
a  y="— 6) y=x+-
X X

NumezpanbHoe ucyucneHue pyHKyUU 0OHOU nepeMeHHoU
3apgaHue 1. Hangute HeonpeneneHHblh MHTerparn.

a) j4_3x dx; 6)  [arctg/4x—1dx.

e3x

3apaHue 2. Hangute HeonpegeneHHbIW HTerpan.

3 3x+2
a) X+ 6) [——5dx;
X% —x x(x+1)
3apgaHue 3. Hangute HeonpeneneHHbI nHTerpann.
-2
a) [sin®x¥cosx dx; 6) J'Sln 63X dx.
cos” 3x

3apaHue 5. Hangute HeonpegeneHHbIV MHTerpan.
a) .3y _ b) 2x
J‘\/; ! dx; J. € dx;
Jx-1 9—eX
c) dx _ d) .[ dx

I(ZS—XZ)\/ﬂ ' 4 —5C0S X

3apaHue 6. BolumcnuTe onpeaeneHHblin MHTerpan.

1
7
dx
a In(x +1)dx 6 _—
) .([ (1) ) £1+3x+1

3apaHue 7. Hangute nnowagb purypbl, OrpaHU4EHHON NMHUSIMU.
y=4(x-2), y=(x-1)2, y=0;

d’yHKuUU HEeCKOJIbKUX NMepeMeHHbIX

3apaHue 1. Hantu n noctponTe obnactb onpegeneHns QyHKUNN.

z:\lx2+y2—1+5; ;

3apaHue 2. Hanaute nonHein guddpepeHuman yHKLMK.
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2 P VX
Z:y arCSIHT,

3apaHue 3. Hangute skctpemym dyHKLUN.
z=x2 +xy+2y2 +7y-5;

3apaHue 4. Hanignte npubnmxkeHHoe 3HadeHne ¢ TouHocTbio 0,001.

3,99 (1,02);

3apaHue 5. Hangute napameTpbl MMHENHOW 3aBUCUMOCTM METOLOM HaMMEHbLLMX KBagpaToB.

Xi 1.0 15 2.0 3.0 3.2

yi 8.1 9.0 11.2 13.8 14.7

AugepeHyuanbHbie ypasHeHUs
3apanue 1. PewuTe anddepeHumansHbIe ypaBHeH!s Nepeoro nopsaaxa.
a) xy-y=x3 npu y(1)=0
6) 2xy—5In y-(l—xz)y'zo
c) ydy =(2y — x)dx

3apgaHue 2. Haingute vacTHoe pelleHve amddepeHUmanbHOro ypaBHeH s, yaoBNeTBopsioLlee 3adaHHbIM
HavarnbHbIM YCMOBUAM.

yiyr1=0 y(0)=2, y'(0)=1.

3apgaHue 4. Hangute oOuiee pelueHne auddepeHumnansHOro ypaBHeHs.

y"+9y = —8sin 2x —18e**

Ps0bi1
3apaHue 1. Viccnegynte CXOAMMOCTb 3HAKOMOMOXMUTENbHbIX PSAOB.
zn+1 2 In3(n+1)
a — 6] _
) nzzl 33 ) nZ:;L n+1
2
2 n+2\"
B) Z(—j ;
n=1 n
3apaHue 2. Viccnenynte pagbl Ha YCIOBHYH U aBCOMNIOTHYHO CXOAMMOCTb.
© © n+1
- O
) n*+3 ~ (2n+3)(2n+5)

3apgaHue 3. Hangute obnacTtb CXO0OMMOCTU CTEMEHHOTO psiaa.
$ 3" (x+1)"
n=1 \/ﬁ

3apaHue 4. MNpu ykasaHHbIX HavasbHbIX YCIOBUAX HaRQMTe Tpy NepBbiX, OTIIMYHBIX OT HYMSA, YrieHa pasro-
YXEHUS B CTEMEHHON psg yHKUUM Y = f(X), ABMAOLLENCA peLleHneM 3agaHHoro AnddepeHLnansHoro
ypaBHeHusI.

y'=x*+y?—e* y(0)=0
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KPUTEPUU PELLEH3UPOBAHUA
TUNOBOIo PACYETA

B npouecce nsyyeHns matemMaTvkn CTyAEHT OOMMKEH BbIMONHUTL P TUMOBLIX pac4eToB, rMaBHas
Lenb KOTOPbIX — OKa3aTb CTyAEHTY nomoLlb B ero pabote. PeueH3ann Ha 3Tn paboTbl MO3BOMSIOT CTYAEHTY
CyOuTb O CTENEeHW YCBOEHMS UM COOTBETCTBYIOLLErO pasgena Kypca; ykasbiBaloT Ha UMelolmecs y Hero
npobensbl, Ha XenaTenbHOe HanpaBneHne fanbHewnwen paboTbl; noMmoralT copMynMpoBaTb BONPOCH! ANs
KOHCynbTaumm ¢ npenogasaTenem (MMCbMEHHON UNN YCTHON).

He cnepyeT npucTynaTthb K BbIMOMIHEHWIO TUMOBOIO pacyeTa A0 peLleHns 40CTaTOYHOro KonmyecTaa
3agay no maTepuany, COOTBETCTBYOLEMY 3TOMY 3adaHunio. OnbIT NokasbiBaeT, YTO Yalle BCEro HeymeHue
peLmnTb Ty UNN MHYIO 3agadvy TUMOBOrO pacyeTa Bbi3bIBAETCS TEM, YTO CTYAEHT He BbiNonHWUN TpeboBaHume.

TunoBble pacyeTbl OOMKHbI BbIMONHATLCA CaMOCTOATENbHO. HecamocToATeNnbHO BbIMOJSIHEHHAS
paboTa He gaeT BO3MOXHOCTM NpenogaBaTento-peLeH3eHTy yka3aTb CTyAEHTY Ha HeJocTaTkM B ero pabore,
B YCBOEHUM UM y4ebHOro maTepmana, B pedyrnbTarte 4Yero CTyAeHT He npuobpeTaeT HEOOXOAMMbIX 3HAHWIA U
MOXET OKa3aTbCsl HEMOATOTOBIEHHBIM K 3a4€TY 1 3K3aMEHY.

lMpopeLeH3npoBaHHbIE TUMOBbLIE pacyeTbl BMECTE CO BCEMW WUCMPaBAEHUAMWU U OOMNOMHEHUSIMMU,
caenaHHbIMM no TpeboBaHWMIO peLeH3eHTa, cnegyeT coxpaHaTb. bes npeabsaBneHns npenogasaTento npo-
peLEeH3NPOBaHHbIX KOHTPOSbHBLIX PaboT CTYAEHT He JOMNYyCKaeTCs K NOMy4YeHnto 3a4eTa 1 caadye 3Kk3ameHa.

[Mpyn BLINOMHEHMM TUNOBBLIX PAc4YETOB HAAO0 CTPOro NPUAEPKMBATLCS yKasaHHbIX Huxe npasun. Pa-
B0Tbl, BbINONHEHHbIE 6e3 cobnoaeHnsa aTUX NpaBusl, He 3a4MTbIBAOTCA M BO3BPAaLLAOTCA CTYAEHTY ANS ne-
pepaboTku.

1. TnoBow pac4yeT cnegyeT BbIMNOMHATL B OTAENbHOW TeTpaan, YepHMnamm noboro LBeTa, Kpome
KpacHOro, ocTaBnss nons Ans 3amevyaHni peLeH3eHTa.

2. Ha obnoxke TeTpagu OOIMKHbI OblTb ACHO HamucaHbl amMunus, UMA U OTYECTBO CTYAEHTA,
Ha3BaHWe OUCUMMMHBI, aKynbTeT, rpynna, HoMepa BapyvaHTa BbINOMHEHHOIO 3aaHus.

3. B paboTy gomkHbl ObITh BKMOYEHbI BCE 3a4a4u, yKazaHHbIe B 3a4aHUK, CTPOro no cBoemy Bapu-
aHTy. TunoBble pacyeTbl, coAepXallne He Bce 3afdadv 3afaHusi, a Takke copepXalime 3aJadyn He CBOEro
BapuaHTa, BO3BpaLlalTcsa Ha 4opaboTky.

4. PeweHune 3agay Hago pacnonaraTb B NOPsSAKe HOMEPOB, YKa3aHHbIX B 3a4aHUSAX, COXPaHSs HO-
Mepa 3agau.

5. Mepepn pelleHveM kaxgow 3agadm Hago BbiNMcaTb MOMHOCTLIO ee ycrnosue. B Tom cnyyae, ecnu
HECKOSbKO 3aay, M3 KOTOPbIX CTyAEHT BblbpaeT 3agady CBOEro BapuaHTta, MmeroT obyto dhopmMynmMpoBKy,
crnegyeT, nepenucbiBasi ycrnosme 3agadv, 3aMeHuTb obLine AaHHble KOHKPETHbIMUM U3 COOTBETCTBYHOLLErO
Homepa.

6. PeweHne 3agad crnegyeT manaratb NogpobHO M akkypaTHO, 06bACHAS U MOTMBUPYSI BCe AEN-
CTBWSI MO XOA4Y PeLUeHUs 1 gernas Heobxoaumble YepTEXN.

7. MNMocne nonyyeHns NpopeLeH3MpoBaHHON paboThl, Kak He 3a4TEHHON, TaK U 3a4YTEHHOW, CTYAEHT
OOIKEH NCMPaBUTb BCE OTMEYEHHbIE PELIEH3EHTOM OLUMOKM U HEOOYETHI U BbIMOMHUTE BCE peKoMeHOaunm
peLeH3eHTa.

Ecnu peueH3eHT npegnaraeT BHECTU B peLLEHUs 3agad Te Uy UHbIe UCNPaBneHus Unu gonosHe-
HUSA 1 caaTb MX ANA NOBTOPHOM NPOBEPKU, TO 3TO CriefyeT caenatb B KOPOTKUIM CPOK.

B cnyuyae He3ayeTa paboTbl M OTCYTCTBMSA NPSIMOrO yKa3aHWUs peLeH3eHTa Ha TO, YTO CTYAEeHT MOo-
XKET OrpaHnYMTBLCS MPecTaBleHneM UCNPaBIEHHbIX PeLIeHM OTAeNbHbIX 3a4ad, Bcs paboTa JormkHa ObiTh
BbINOMHEHa 3aHOBO.

lMpu noBTOPHOM cAaye TUMOBOrO pacyeTa AofkHa obs3aTenbHO HaxoAWUTbCH MPOpeLEeH3NpoBaH-
Hasi paboTa 1 peLeH3ust Ha Hee. B cBA3M ¢ aTUM pekomeHayeTca paboTy Hafg owmnbkaMu genatb B TOW Xe
camon TeTpagu. BHocuTb ucnpaeneHns B caM TEKCT paboTbl NOCNE €€ peLieH3npoBaH1s 3anpeLLaeTcs.

- Ecnu TunoBon pac4yet «He 3a4yméHy», cnepyeT caenatb paboTy Hag owmbKkammn B TOM Ke camMoMn
TeTpaau, u elle pa3 caaTb TUMOBOW pacyeT PELIEH3EHTY.

7.1.2 WWKANA U KPUTEPUU OLEHUBAHUA
- «3a4YTEHOY» BbICTABMSAETCS 3a NPaBUIIbHOE BbINOSHEHWE B NOSTHOM 06beme Bcex 3aaHuin TUNOBOro pacye-
Ta C pa3BepHyTbIM OMMCaHNEM 3TarNoB pPeLLeHNst KaxXaon 3agaudu;
- «He 3a4YTeHO» BbICTaBMNAETCH 3a BbIMOJIHEHVWE He B MONHOM oObeme 3adaHuii TMMOBOro pacyeTa; 3a Ao-
nyLieHne rpydbix MaTteMaTu4ecknx ownbok.

7.2. PeKoMeHAaLMmM No caMOCTOATENTIbHOMY U3YUYEHUIO TEM
BOMPOCHI
Ans CaMOCTOATENIbHOro U3y4yeHusi TeMbl
Onepauun Hag BekTopamu. CkansipHoe npoussegeHve. [invHa BekTopa, yron Mexay ABYMsl BEKTO-
pamu. OpTOroHanbHOCTb, KONMMHEAPHOCTb, KOMMMaHapHOCTb.

1. TlloHsTMe BekTOpa. [eOMeTpUIECKNin BEKTOP.

2. [encTBns Hag BeKTOpamu.

3. KoopauHatbl BekTOopa. [lencteunst Hag BeKTopaMu B KOOPANHATHON dhopme.

BOMPOCbHI
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ONnsl CaMOCTOSITENIbHOIO U3YYeHUsl TeMbI

MeTog koopanHaT Ha NITOCKOCTMU.
lMpeobpasoBaHne cncTembl koopamHat. MNapanneneHbi nepeHoc. NMoBopoT.

[NonspHasa cuctema koopanHar.

Cucrtema KoopauHar.

MapannenbHbIn nepeHoc. CBA3b KOOPAMHAT B «CTAapon» U «HOBOW» CUCTEME.

MoBopoT. CBA3b KOOPAUHAT B «CTApOM» N «KHOBOW» CUCTEME.

CBs3b KOOpPAMHAT B «CTAapon» U «HOBOM» CUCTEME C y4EeTOM NMOBOPOTA M NepeHoca.

BOMPOCHI
ANSA CaMOCTOATENIbHOIO U3y4YeHUSA TeMbl
MonsipHas cuctema KoopAmHar.
[MoHATME NONAPHON CMCTEMBI KOOPAMHAT.
Yron. Paguyc
CB#A3b KOOpPAUHAT B NPSMOYTOfIbHON U MONSPHON cUcTeMax.
YpaBHEeHUs NMHUIA B NONAPHON CUCTEME KOOpAUHAT.

BOMPOCbLI
ANA CaMOCTOATESNIbHOIO U3Y4eHUsI TeMbI
MeTon koopauHaT B NPOCTPaHCTBE.
Cwnctema KoopauHaT B MPOCTPaHCTBeE.
OcHoBHble 3agayn. OnpegeneHve HanpaBneHMn B NPOCTPaHCTBE.

BOMPOCHI
AN CaMOCTOATENIbHOIO U3Yy4EeHUSA TeMbI
Onepaumnun Hag KOMMMAEKCHbIMY YMCramu.
Anrebpanyeckas popma npeacTaBneHns KOMMIEKCHoro Yncna. [JencTBus Hag KOMMMEKCHbIMU Yuc-
namu B anredpanyeckon dopme.
TpuroHomeTpuyeckas popma 3anmcm KOMNIIEKCHOro Yucna. [lenctens Hag KOMMMEeKCHbIMU Yucnamu
B TPUrOHOMETpUMYEecKon popme.
MokasaTenbHas chopma 3anmMcy KOMMMAEKCHOro Yucna.

BOMPOCHI
OISl CAMOCTOSITENIbHOIO U3y4eHUA TeMbI
OudbdepeHuman yHKuun.
lMoHATME n cBonCTBa AnddepeHumana NnepBoro nopsiaka.
MpunoxeHne guddepeHymnana K npMoNMKeEHHbIM BbIYUCTTEHNSIM.
OuddepeHumansl BbICLLUMX NOPSLKOB.

BOMPOCHI
AN CaMOCTOATENIbHOro U3y4eHUs TeMbl
[Mpon3BogHbIe BbICLLUMX NOPSAKOB.
MpoussogHas BTOpOro nopsiaka. Pmanyecknii CMbICH.
lMpounssogHas BToporo nopsaka Ansg yHKLUIW, 3afaHHbIA napamMmeTpuyecku.
MponsBogHas BTOpOro nopsaka HeABHO 3afaHHbIX OYHKLUNNA.
[Mpon3BoaHble BbICLLUMX MNOPSAKOB.
BOMPOCHI
Ans CaMOCTOATENbHOro U3y4eHus TeMbl
PYHKUMM HECKOSBbKNX NEPEMEHHbIX.
lMpounssogHas no HanpaBneHuo.
"pagneHT yHKUUN.
Okctpemym PHI.
YcnoBHbIn akcTpemym GHI.
Haunbonbliee n HameHbLee 3HaveHne PHI B 3amkHyTOM obnacTw.

BOMPOCHI
OISl CAaMOCTOSATENIbHOIO U3y4YeHUsi TeMbl
MpunoxeHne onpeneneHHoOro nHTerpana
BbluncneHue nnolanen nnockux curyp.
BbluncneHne o6beMOB Ten BpaLLeHUA.
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BOIMNPOCHI
ONnsi CaMOCTOSITENIbHOIO U3Y4YeHUs1 TEMbI
KpaTHble un KpUBONMHENHbIE MHTErpanbl
KpaTHble nHTerpanel. [1BOnHbIE MHTErpasnbl.
IMpunoxeHns ABONHOIO UHTerpana.
TpoWHble uHTerpansi.
KpuBonuHeriHble nHTerpanbi.
BOMPOCHI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TeMbI
OudbepeHumnansbHblie ypaBHEHNS BbICLLUMX NOPSAKOB
OcHoBHble NOHATUS AnddepeHLnanbHbIX YpaBHEHNA BbICLLIUX NOPSAKOB.
OcHoBHble Tunbl AnddepeHLmanbHbIX YpaBHEHWI BbICLUMX MOPSAKOB.
MeToapl pewenns guddepeHumanbHbIX YypaBHEHWI BbICLUNX MOPSAKOB.

BOMPOCHI
AN CaMOCTOATENIbHOIO U3Y4YeHUA TEMbI
lMpunoxeHne cTeneHHbIX PAA0B K NPUBAKEHHBIM BbIYUCIIEHNAM
Pan MaknopeHa.
Pag Tennopa.
HaxoxaeHne 3HaveHus pyHkumnn.
BbluncneHve nHterpanos.
PeweHne gudpdepeHumanbHbIX ypaBHEHWN.

OBLMA ANFTOPUTM
CaMOCTOSATENIbHOro N3y4eHUsi TeMbl

1) 03HaKOMWUTLCS C PEKOMEHOOBAHHOW y4eGHON NUTepaTypoii U 3NEeKTPOHHBIMU pecypcamu Mo Teme, ¢
HOPMaTWUBHO-NPaBOBLIMI akTaMun (OPUEHTUPYSICE Ha BONPOCH! A1l CAMOKOHTPONS);

2) noAroToBWTCS K PELUEHWIO 3aa4 B TECTOBOW hopmMe AN NPOXOXKAEHUSI BbIXOAHOIO KOHTPOIS.

-18; -198; -90; -110.
x 1
COS—=—
2. PeweHvem ypaBHeHUA 2 2 ggngetcs...
2 n 2 2 2
+% tam,nez (-1) 2 i omneZ X i 4m,neZ +Z  omnez
3 ; 3 ; 3 ; 3
cosa=——, ae|—-—;0
3. Tpwu \/1_7 2 3HayeHve Clga paBHo...
4, -4, 0,25; - 0,25.

7.2.1 WWKANTA U KPUTEPUUN OLIEHUBAHUA
CaMOCTOATENbHOro N3y4eHUsi TeMbl

8. BXxoAHOWM KOHTPOIb U TeKyLmii (BHYyTPUCEMECTPOBbLIN) KOHTPOMb X04a

M pe3ynbTaToB y4eO6HON paboThbl
8.1 Bonpocbl Ans BXOQHOro KOHTpons

BOMPOCbHI
Ans npoBeAeHUsi BXOAHOro KOHTpons

23
1. 3HayeHue BblpaxeHus ~12.27%° +18 paBHo...

[9y2 —
4. Bce KOpHMW ypaBHeEHWs 2x" +6x-4-x=1 cofepxaTcs B MPOMEXYTKE...

[-6;0); (-10;-6]; [0,75;1,25]; (-7;1).

- «3a4YTeHO» BbICTaBlIAE€TCA, eClin CTyaeHT Ha OCHOBE CaMOCTOATEeJSIbHO WM3YyYeHHOro martepuana, cMor
BCECTOPOHHE pPacCKpbITb TEOPETUYHECKOE COAepKaHNE TEMbI, cnocobeH NPUMEHUTb NOJTy4EeHHblI€ 3HAaHUA MNMpn
peLleHnn npakTn4ecknx 3agad, pewnTb 3agaHnAa BbIXOOQHOIO KOHTPOJIA,
- «He 3a4YTeHO» eClih CTyAeHT Ha OCHOBE CaMOCTOATEeJIbHO U3y4eHHOro Mmatepuana, He CMOr pacKkpbiTb TE€O-
peTn4deckoe coaepxaHme TemMbl, He CMOI NPUMEHUTb TEOPUIO NPU peLleHnn NpakTU4eCKnX 3aaad, He pewnn
3agayun BbIXOOHOIo KOHTPOIJIA.
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b log, JB=16p

5. 3HayeHue BblpaxeHus log, np

aBHO...
8; 27; 32; 4,
y= 1/Iogoy5 x—1

6. O6nacTtblo onpeaenenns QyHKLMK SIBMNSIETCA MHOXECTBO...

(—0;0,5]. (0;+0) [05+x).  (0;05]
7. Oonacteto onpeneneHus GyHkuuu Yy = ./ |Ogov5 X — 4 sBnsieTcss MHOXECTBO. ..

o (i) [ e

8. CyMMa LebIX PENIeHni HepaBEeHCTBa |3X +1| +2 <7 paBHa...

0; -3; -2; 1.
9. TIlnomaas paBHOCTOPOHHETO TPEYTOJBHUKA CO CTOPOHOW 2 paBHA...
43, NCEENCY 2.
10. BricoTa paBHOCTOPOHHETO TPEYTONBHUKA paBHa N, Torma ero miomaas paBHa...
h?  h2J3 J3h? hJ/2

3 3 2 2

LUKAINA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHLI BXOAHOIO KOHTPONA
- OueHKa «OTMMYHOY», eCNKU KONMMYECTBO NpaBuiibHbIX OTBETOB OT 81-100%.
- OueHKa «XopoLloy, eCcriv KONUMYEeCTBO NpaBurbHbIX 0TBETOB OT 71-80%.
- OueHka «yaoBneTBOPUTENBHOY, ECIM KONTMYECTBO NPaBuibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyaoBNeTBOPUTENBHOY, ECIU KONMMYECTBO NpPaBUIlbHbIX OTBETOB MeHee 60%.

8.2. TeKyLLMi KOHTPOJb YCNeBaeMocCTun

B TeuyeHue cemecTpa, NpoBOAUTCS TEKYLLUIM KOHTPOSb YCMEBAEMOCTM MO AUCLMMIIMHE, K KOTOPOMY
oby4varowmiics 4omkeH OblTb NOArOTOBIIEH.

OTcyTCcTBME NPONYCKOB ayAMTOPHLIX 3aHATUWA, akTMBHas paboTa Ha NpakTUYecKux 3aHATusx, obuiee
BbINONIHEHME rpadmka y4ebHon paboTbl ABMASTCSA OCHOBAHUEM AN NONYyYEeHUs1 NOMNOXUTENBbHON OLEHKN MO
TEeKyLLeMY KOHTPOIO.

B kadecTBe TekyLlero KOHTpPONA MOXET ObiTb MCMOMb30BaHbl camocToaTensHaa paborta. Camocrtos-
TenbHasa paboTa COCTOMT M3 MPaKTUYECKMX 3aday Mo OCHOBHbIM pasgerniaMm AUCUUMNIUHBL HenpaBUIbHbIE
pelueHns pas3bupatroTca Ha Creaylolem 3aHATMM; YacToTa NPOBEAEHUS CaMOCTOATENbHbIX paboT onpeae-
nsaeTcs npenogaBaTenem.

BOMPOCbHI
And caMonoAaroToBKU K NPakTU4eCKMM 3aHATUAM
B npouecce nogrotoBky K NMNpPakTn4eCKkomMy 3aHATUO 06y‘-la}OLLl,l/Il7ICﬂ n3yvaet npencrtaBlieHHble HWXe
BOMPOCHI MO TemMaMm. Ha 3aHaTuu o6yL|arou.|,m7|c;| OEMOHCTpUpyeT CBOM 3HAHUA NO U3YyYEeHHbIM BOMpocamM B
cbopme YCTHOro oTBeTa. Ons yCBOEHNA MaTepuana rno TeMe 3aHATUA 06yqarou.|,vu7|0ﬂ pewaeT 3agayn.
BOMPOCHI
ANnA caMonoArotToBKM K NPakKTU4eCKM 3aHATUAM

Pazgen 1. OnemMeHTbI NUHeHOM anrebpbl
KpaTkoe cogepxaHue
MoHaTne matpuubl, encteua Hag matpuuamun. Onpegenutenu. CeoncTtea onpeagenutenen. MuHops! 1
anrebpaunyeckue gononHeHnnsi. ObpatHasa maTpuua. PaHr. CucTembl «n» NUHENHBLIX YPaBHEHUIA C «N» HEN3-
BeCTHbIMU. Popmynbl Kpamepa. PelueHne cuctem ypaBHEHUA MaTpudHbiM cnocobom. Metop lMaycca. Uc-
crnefoBaHWe peLleHns CUCTEM M NIMHENHbIX YPaBHEHMI C N HEU3BECTHLIMM.

Bonpockl Ans caMoKOHTPONSA No pasaeny:
1. Yo Takoe maTpuua?
2. Urto HasbiBaeTcsa onpedenuTenem BTOPOro nopsigka? Yto HasbiBaeTcs onpegenvtenem TpeTbero nopsa-
Ka?
3. Y10 Takoe anrebpanyeckoe OMNOMHEHUE N MUHOP 3NEMEHTa MaTpuyLbI?
4. Y10 Takoe obpaTtHas maTpuua?
5. ®opmynbl Kpamepa.
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6. CyTtb MeToaa Naycca ons pelleHns CUCTEM NIMHENHbIX YPaBHEHUI.

7. lpun kakoM yCrioBMM cUCTEMa TPeX JIMHENHbIX YPaBHEHUA C TPEMS HEU3BECTHBIMU UMEET eANHCTBEHHOE
pelueHune?

8. Tpu KakMx ycrnoBusSIX CUCTEMA JIMHENHbIX YPaBHEHU HE UMeeT pelleHna? MimeeT 6ecumcneHHoe MHOXe-
CTBO peLUeHnin?

Pasgen 2. OnemeHTbl BEKTOPHOM anredpbl
KpaTkoe copepxaHue

BekTopsbl. JIuHenHble onepaumm Hag BEKTOpamMu. Teopembl O NPOeKL MM BekTopa Ha ock. KoopanHathl
BekTopa. [JenctBue Hag BekTopamu B koopauHaTax. CkanspHoe npou3BedeHvne OBYyX BEKTOPOB, €ro CBOW-
cTBa. [InuHa BekTOopa 1 yron Mexay ABYMSA BEKTOpaMu B KoopaAuHATHOM hopMe. YCnoBue KonnmHeapHoCTH
ABYX BEKTOpOB. MexaHWYeCcKMn CMbICT CKamnsipHOro npousBedeHus. HanpaBnsiiowme KOCMHYCbl BEKTOpaA.
BekTopHOE nponsBedeHMe OBYX BEKTOPOB, €ro CBOMCTBA W MPUNOXeHMs K peweHuio 3agad. CmelwlaHHoe
npoun3BefeHne Tpex BEKTOPOB, Ero reOMEeTPUYECKUI CMbICI. YCNOBWUS KOMMaHAPHOCTN TPEX BEKTOPOB.

Bonpockl Ans camokoHTpons no pasgeny:

YT0 Takoe BekTOp?
YTo OTHOCUTCA K NMMHENHBbIM OnepaunsiM HaZ BEKTOpaMu.
DopMynbl HAXOXAEHNs KOOPAUHAT BEKTOPA U ANWHbI BEKTOPA.
YTto Ha3bIBaeTCsa ckandpHbIM NPOU3BeAeHNEM ABYX BEKTOPOB?
Kakvmun ceoricTBamu obnagaeT ckanspHoe Npom3BedeHne BEKTOPOB?
YTto Ha3bIBaeTCsa BEKTOPHbLIM MPOM3BEAEHMEM OBYX BEKTOPOB?
Kakvmun coricTBamn obnagaeTt BEKTOPHOE npounsBeaeHne?
YTO Ha3bIBaeTCsi CMELIaHHbIM NPON3BEAEHNEM TPEX BEKTOPOB?

N>R~ WNE

Pazpnen 3-4. AHanuTuyeckas reomeTpusi
KpaTkoe cogepxaHue

OG6LLee ypaBHEHWE NPAMON U €ro nccnegoBaHne. YpaBHEHNE MPAMOW NNHUN C 3a4aHHbBIM YITIOBbIM KO-
appuuneHToM. YpaBHEHME MydKa MpsiMbIX. YpaBHEHUE NpsMOW, Npoxogswen yYepes3 ABe AaHHbIE TOYKMW.
Yron mexagy AByMSA MpsAMbIMY, YCNOBUE NapannenbHoCTU N NepneHanKynsapHoOCTH ABYX npsamblx. Paccros-
HWe OT TOoYKM A0 npsaAmon. Kpueble BToporo nopsaka. KaHoOHMYeckne ypaBHEHWS OKPYXHOCTW, annunca, na-
pabonbl. KaHoHWYeckoe ypaBHeHus runepbonbl. Obee ypaBHEHWE KpMBbLIX BTOPOro nopsiaka, npvsegeHne
€ro K KaHOHMYeCKoMy BUAY. YpaBHeEHMEe MMOCKOCTU, Npoxoasiuen Yepes gaHHyto Todky. Obuiee ypaBHeHue
NMOCKOCTU M €ro YacTHble Criydaun. Yron mexay ABYMs MAOCKOCTAMMW. YCNOBMSA napannienbHOCTM U nepneH-
AVIKYNAPHOCTU ABYX nrockocTen. Cnocobbl 3agaHnst NpsiMON B NPOCTPaHCTBE. YTron Mexay ABYMS NPsMbIMA.
YcnoBue napannenbHoCTU UM NepneHAVKYNSpHOCTU. YTron mexay MpsMov U MITOCKOCTb B MPOCTPAHCTBE.
YcnoBwe napannenbHOCTM U NePNeHANKYNSPHOCTA NMPSMOW U NNOCKOCTU. NoBEPXHOCTU BTOPOro nopsiaka.

Bonpockl Ans caMoKOHTPONS No pasaeny:
. Cnocobbl 3aaaHns NPSIMO Ha NNOCKOCTW.
. BsaumHoe pacnonoxeHne npsiMbiX Ha MIOCKOCTU.
. OnpegeneHve OKPY>KHOCTU U ee KaHOHWYEeCKoe ypaBHeHME.
. OnpegeneHve annunca n ero KaHOHMYeCcKoe ypaBHEHME.
. OnpegeneHve runepbornbl U ee KAHOHNYECKOE YpaBHEHNeE.
. OnpegeneHve napabonbl U ee KAHOHNYECKOE YpaBHEHMeE.
. Cnocobbl 3agaHus NpsMon B MPOCTPaHCTBeE.
. BsavMHoe pacnonoxeHve npaMbIX B NPOCTPaHCTBE.
. Kak aHanuTnyeckn MOXHO 3agaTb NOCKOCTb?
10. BzanmHoe pacnonoxeHune nockocTen B MPOCTPaHCTBE.
11. BaaumHoe pacnonoxeHne Npsamon 1 NIocKoCTM B NPOCTPaHCTBE

O©COoONOOUIRA,WN-=-

Pasgen 5. KomnnekcHble uicna
KpaTkoe cogepxxaHue

KomnnekcHoe uncro. ®opma npefcraBneHnst KOMMIIEKCHOro vncna: anrebpavyeckasi, TPUroHOMETpU-
yeckas, nokasartenbHas. /3obpaxeHne KOMMMEKCHOro yucrna. Apudmetunyeckne OeNcTBuUA Hag KOMMIEKc-
HbIMK Yncnamu. Popmyna Myaspa.

Bonpocbl Ans caMOKOHTPONs Mo pasgeny:

Muumas egmHuua.
Mopayrnb KOMMMAEeKCHOro Yncna.
AprymeHT KOMMMEKCHOro vncna.
PaBHble komMnneKkcHble Yncna.
ConpsiKeHHble KOMMMEKCHbIE YMcna.
CnoxeHwue (Bbl4MTaHME) KOMMMEKCHbIX YMCen.
YMHOX€EHME KOMMMNEKCHbIX Yncen.
[leneHne KoMNMeKCHbIX Yncen
. Bo3BeneHue B cTeneHb KOMMMEKCHOro Yucna.
10.MN3BneveHmne KOpHS.

©CoNoOOrWNE
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Pasnen 6. BBegeHue B matemaTU4eCckum aHanu3. dnemMeHTbl Teopumn npeaenos
KpaTkoe cogepxxaHue
MHOXeCcTBO AeNCTBUTENbHBLIX Yncen. PyHkuusa. Obnactb ee onpegenenunsa. Cnocobbl 3agaHunsa. OcHoB-
Hble 3rieMeHTapHble PYHKUUKN, UX CBOMCTBA U rpadukn. CnoxHele n obpaTHble yHkumMK. Knacc anemeH-
TapHbIX PYHKUUA. Yucnosble nocrefoBaTensHOCTM U UX npefensl. CBOMCTBa CXoAdALWMXCA nocneaoBaTenb-
HocTen. MNMpepen yHKkUMKU. BeckoHeYHO Manble BeNUYUHbI U X CBOWCTBA. BeckoHe4YHo Bonblume BENUYMHDI.
CBsa3b 6eckoHe4vHO Bonblnx n 6eckoHedHo Manbix. OCHOBHbIE TeopeMbl O npefenax yHkumn. MepBbin K
BTOPON 3amevaTernbHble npegenbl. CpaBHEHNME 6ECKOHEYHO ManblX. QKBMBANEHTHbIE BECKOHEYHO Marble U
MX UCNorb30BaHWe Npu BbluucreHun npeaenoB. OnpeneneHve HenpepbiBHOCTU yHKUMK. Knaccudumkauusa
TOYeK paspbiBa yHKUMN. HenpepbIBHOCTb CyMMbI, NPOU3BEAEHUS U YaCcTHOro ABYX PYHKUMA. Henpepbis-
HOCTb CNOXXHON (OYHKUMKW. HenpepbIiBHOCTb arieMeHTapHbIX yHKUMA. CBoONCTBA DYHKLUWUIA, HEMPEPbIBHLIX Ha
OTpesKe: OrpaHNYEeHHOCTb, CyLLEeCTBOBaHWE HanbomnblIEero U HAMMEHbLUEro 3HAa4YEHUN, CyLLecTBOBaHME Npo-
MEXYTOYHbIX 3HAYEHWUNA.
Bonpock! Ans caMoKOHTpOns Mo pasaeny:
Kakne Benu4umHbl HasblBaeTCA NOCTOAHHBIMN? [lepeMeHHbIMN?
CdhopmynupyiTte onpeaeneHne yHKLUN.
YT0 Ha3biBaeTcs obnacTblo onpegeneHms pyHkunn? O6nacTbio M3MeHeHN PYHKUMN?
Ha3sosute cnocobbl 3agaHns pyHKUMOHANBLHON 3aBUCUMOCTN.
[MepeuncnuTte OCHOBHbIE 3NeMeHTapHble PyHKLUN
YUTto Ha3bIBaeTCsa Npeaenom yHKUNN.
CchopmynupyiiTe OCHOBHbIE TEOPEMBI O NMpeaenax QyHKLMK.
Kakne BenuumHbl HasbiBatoTca 6eCkoOHEYHO ManbiMu? beckoHeyHo BonbnMmmn?
Mepeuncnute ceoncTea 6€CKOHEYHO MarnbiX U 6ECKOHEYHO BOMbLUMX BEMNUYNH.
10 Hanuwwnte dopmynbl NepBoOro 1 BTOPOro 3amevaTtenbHbIX Npeaenos.
11.Kakast yHKUMSA Ha3biBaeTCs HeNpepbIiBHOM B To4ke? Ha oTpeske?
12.MpuBeguTe knaccudunkaumio ToYek paspbiBa PyHKLNUN.
Paspen 7. QuddepeHumnansHoe ncuncneHme yHKLMM OQHOMN NepeMeHHON
Kpatkoe cogepxxaHue
OnpegeneHne npou3BogHON (yHKUUW. [eOMEeTpUYECKUn N MeXaHWYECKUA CMbICNT MPOU3BOLHOW.
YpaBHeHus KacaTenbHOW U HopMmanu K KpuBon. NMponssogHasi NOCTOSAHHON, CYMMbl, MPOU3BEOEHNS N YacT-
Horo AByx dyHkumi. MpomssogHas obpaTHon dyHKUMK. Tabnuvua npousBogHbix. OunddepeHunpyemocTs
dyHKUMK. CBA3b NOoHATUM AnddepeHLMpyeMOCTU U HenpepbiBHOCTU. [1pom3BogHas CnoxHom yHKumn.
OunddepeHunan dpyHkuun. Ceasb auddepeHumana ¢ nponssogHon. eomeTpuieckuin cmbicn anddepen-
umana dyHkumn. MNpnbnmxkeHHble BblMUCIEHMST C MOMOLLbID auddepeHumana gyHkumn. [MponsBogHble
dyHKUMK, 3adaHHON NapameTpudecku. NpomssBogHble U auddepeHUMansl BbICLLUX MOPSAKOB. Teopembl
®depma, Ponns, NarpaHxa, Kowwn. PackpbiTve HeonpegeneHHocTen u npasuno flonutans. ®opmyna Tenno-
pa. YcnoBusi Bo3pacTaHus 1 yobIBaHUst OYHKLMW. JlokanbHbIA 3KkcTpemMyM yHKunnM. Heobxoammble n gocTa-
TOYHbIE YCMOBWSA CYLLIECTBOBAHUSA foKanbHOro akctpemyma. OTbickaHue HanbonbLlIero 1 HaMMeHbLUEro 3Ha-
YeHW HenpepbIBHOW Ha oTpeske yHKUMK. iccriefoBaHne Ha aKCTpeMyM (PYHKLMM C NMOMOLLbLIO NPOU3BOA-
HbIX BTOPOro nopsigka. MiccnegosaHune rpadmka yHKUMU Ha BbINYKNOCTb M BOTHYTOCTb. Toukn nepernba.
AcvmMnToThl KpuBbIX. ObLlas cxema uccnegoBaHms OYHKLMM U NOCTPOEHUS rpadmka PyHKUNNA.
Bonpockl Ans camokoHTpoNs no pasgeny:
YT0 Ha3bIBaeTCs NPOM3BOAHON (DYHKUUNT?
KakoB reomeTpuyeckuin cmbicn nponssogHon? Ee dmanyecknin cmbicn?
Hanuwwute npasuna n copMynsl AnddepeHLnpoBaHUa OCHOBHbIX 3NleMeHTapHbIX (YHKUUNA.
YUto HasbiBaeTcsa auddepeHumanomMm yHKUnMn?
Mepeuncnute ceoncTBa AnddepeHUmnana yHKLMN.
Hannwute dopmMyny, No3BOMSOLLY HaxoauTb NPUONMKEHHOe 3HayeHne YHKLUM NpU MOMOLLM ee
p,mbcbepeHumana
7. Kak HarTu npou3BOAHblE BbICLLUUX NOPSAKOB.
8. Kakas cpyHKUMA Ha3biBaeTCs BO3pacTarowen? YoniBatowwen?
9. Kakume TOYKM Ha3bIBaKOTCH KPUTUHECKUMUN TOYKaMU OyHKLMN?
10.Kakas kpvBasi Ha3blBaeTCs Bbinykrnon? BorHyTon?
11.Y70 Ha3biBaeTCcHa TO4KOWN nepernba KpMBom?
Paspen 8. UHTerpanbHoe ncuncneHme yHKLUM OQHON nepeMeHHOMN
KpaTtkoe cogepxaHue
MepBoobpasHas. HeonpeneneHHblh MHTerpan. CBoWCTBa HeonpeaeneHHoro nHterpana. Tabnu-
Lla OCHOBHbIX MHTerpanoB. OCHOBHblE NMPUEMbl MHTENPUPOBAHUSA: 3aMeHa NepeMeHHON U UHTEerpupo-
BaHWe no vacTtsam. VIHTerpmpoBaHue gpobHO-paLmoHanbHbiX PyHKUUA. IHTerpmpoBaHmne BbipaXXeHWUn,
coepxallumx TpuroHoMeTpudeckne yHkumn. HTerpupoBaHue HeKOTOpbIX MppalMoHarnbHbIX Bbipa-
XeHuin. 3agjaya, NpuBOASLLAN K NOHATUIO onpeaeneHHoro uHterpana. OnpegeneHue onpeaeneHHoro
WHTerpana, kak npegena uHTerpanbHbix cymm. OCHOBHble CBOWCTBa OMNpPeAeneHHOro MHTerpana.
dopwmyna HeloToHa-llenbHmua. 3ameHa nepemMeHHON B ONpeaerieHHOM uHTerpane. ViHTerpypoBaHue
no yacTaMm B onpegeneHHoMm uHTerpane. [NpunoxeHns onpegeneHHoro nHTerpana. HecobcTBeHHbIe
UHTerpansl.

©CoNoorWNE
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Bonpocbkl Ansi caMOKOHTpOMs No pasgeny:

Kakasi oyHKUMS Ha3biBaeTCsl NepBOOOpa3HON Anis JaHHOW OYHKUMKN?
YTto Ha3bIBaeTCs HeonpeaeneHHbIM UHTErpanom oT AaHHOW yHKUMN?
HasoBuTe cBOWCTBa HeonpeaeneHHoro uHTerpana.
Hannwwute TabnunyHble popMynbl HeonpeaeneHHbIX MHTerpanos.
B uem cywHOCTb MeTO4a NOACTaHOBKM B HeonpeaeneHHOM nHTerpane?
Hanuwwnte dopmyny MHTErpMpoBaHums nNo 4YacTsiM AN HeonpeaeneHHoro nHrerpana.
Yto Ha3bIBaeTCs onpeaeneHHbIM MHTerpanom?
KakoB reomeTpuyecknii CMbICN onpeaeneHHoro nHTerpana?
HasoBuTte cBOMCTBa onNpeaeneHHoro uHTerpana.

10 Hanuwwute dopmyny HetoToHa- JlenbHuua.

11. Hanmwwute popmMyny MHTErPMPOBAHNS MO YaCTsM B onpedernieHHoOM UHTerpane.

Pasgen 9. ®YHKLUM HECKONBbKUX NEPEMEHHbIX
KpaTtkoe cogepxaHue

MoHsATHE PYHKLUMM HECKOMBKMX NepeMeHHbix. ObnacTb onpegeneHusi. [eoMeTpryecknin cMbiCr OyHK-
uum OByx nepemeHHbIX. MNMpeaen dpyHkumn. HenpepbiBHOCTL. OCHOBHbIE CBOMCTBA HEMPEPBLIBHBIX (OYHKLIUIA.
YacTHble npupalleHus u 4acTHble npomsBoaHble dyHKUMKU. OuddepeHumpyemocts dyHKumu. [MonHoe
npupaLleHne 1 nonHeln audpdepeHuman (OyHKLUUN HECKONbKMX NepeMeHHbIX. ['eoMeTpuyecknii CMbICH.
YacTHble NPoM3BOAHbIE CNOXHbBIX U HESABHBIX (DYHKUMIA. YpaBHEHUS KacaTernbHOW NIOCKOCTU N HOpManu K
NnoBepxXHOCTN. YacTHble npousBoaHble U AudbdepeHumansl BbiCLLUMX NOpPSAKOB. MpUMeHeHne MonHoro
AndbdbepeHumana ana npubnvkeHHbIX BbluncneHnn. CkanspHoe none. NpoussogHas Mo HamnpaeneHuIo.
pagueHT. Heobxogumble 1 OOCTaTOMHbIE YCMOBMS CyLLECTBOBAHWUS JFTIOKANbHOMO 3KCTpemyma OyHKUMK
ABYX NEPEMEHHbIX.

CoNoOOA®NE

Bonpochk! Ans camokoHTpons no pasgeny:
Cdbopmynupynte onpeaeneHne dyHKUMN ABYX HE3aBUCHMMbIX NEPEMEHHbIX.
Yto HasbiBaeTca obrnacTblo onpedeneHvs yHKUMM ABYX HE3aBMCHMMbIX NMepeMeHHbIX? KakoBo
reoMeTpunyeckoe n3obpaxeHne dyHKUMN ABYX NEPEMEHHDbI?
Y10 Ha3bIBaETCHA YaCTHbIMM MPOV3BOAHBIMU NEPBOO Nopsaka MyHKUMY ABYX NepeMeHHbIX?
Y10 HasbIBaeTCcs NonHbIM anddpepeHumanom yHKUumMM AByx nepemMeHHbIX? Kak ero BblMnMcnnTb?
Kak HanTu YacTHble NPoM3BOAHbIE BTOPOro nopsaka yHKUMM ABYX NEPEMEHHbIX?
Y10 AiBNAeTCS HEOOXOAUMBIM YCIOBUEM IKCTPEMYMA (DYHKLIMW OBYX NEPEMEHHbIX?
CdhopmynmpyiTe SOCTaTOMHbIN NPU3HaK SKCTpemyma (PyHKUMN ABYX NEPEMEHHbIX.
Paspen 10. AnddepeHumnanbHble ypaBHeHUA
Kpatkoe copepxxaHue

OcHoBHble MOHATUS M onpegeneHnsa. 3agada Koww. dopmynvpoBKka Teopembl CyLIeCTBOBaHWA U
€[MHCTBEHHOCTM pelleHns 3apayvn Kowu. YpaBHeHus ¢ paspensowmmmnca nepemeHHsimn. OgHopoaHble
anddepeHumansHble ypaBHeEHUS nepBoro nopsiaka. JInHenHble anddepeHumnansHble ypaBHEHUS NEpPBOro
nopsgka. AnddepeHumarnbHble ypaBHEHWUS BbICLLMX MOPSAKOB, AOMycKaloLwme NoHmwkeHne nopsaaka. JinHen-
Hble AnddepeHumanbHble ypaBHEHNS BbICLLUMX MOPSAKOB. JIMHEeNHas 3aBUCUMOCTb W JIMHENHasA He3aBUCU-
MocTb pyHKumin. Onpegenutens BpoHckoro. CTpykTypa obuiero peweHns NMHEeNHOro ogHOPOSHOro ypas-
HEHUS U JIMHEMHOro HEOAHOPOAHOro ypaBHeHus. PelleHne nMHenHoro ogHopoaHoro avddepeHumnansHoro
YpaBHEHUSI C MOCTOSIHHbIMK KO3 pumumeHTammn. Xapaktepuctmyeckoe ypaBHeHue. OTbICKaHWe 4acTHOro
peLleHns NMMHENHOro HEOAHOPOAHOIO YPaBHEHNSI C NMOCTOSAHHBIMK KoaddulmeHTamm MetTogom nogbopa no
BMAYy NpaBon YacTu. Bapmauusi nponsBonbHbIX NOCTOSAHHBIX (MeTod JlarpaHxka). MpunoxeHne anddepeH-
uunanbHbIX YpaBHEHUI B pasnuyHblX 06r1acTax Hayku n TexHuku. oHaTre o cuctemax amddepeHumansHbIX
ypaBHEHWN.

N

Nookw

Bonpochk! Ans caMOKOHTPONs Mo pasaeny:
1. YT0 HasbiBaeTcs anddepeHunanbHbIM ypaBHEHNEM?
2. YTto HasbiBaeTcs obWwmm pelleHnem guddepeHumansHoro ypaBHeHUst? YacTHelM pelueHme?
3. KakoB reomeTpuyecknii CMbICIT YaCTHOIO pelueHus auddepeHLmanbHOro ypaBHeH1s nepBoro nopsaka?
4. Kakoe guddepeHumnansHoe ypaBHeHWe nepBoro nopsiaka HasbiBaeTcs NUHENHbIM? YpaBHeHnem bep-
HYyNnnM? Ykaxure cnocob ero pelueHus.
5. Kakoe ypaBHeHWe Ha3biBaeTCcs NMHenHbIM gnddepeHumanbHbiM ypaBHEHMEM BTOPOro nopsaka?
6. Kakon Bua nmeet obLiee pelieHne ogHopoaHoro anddepeHumansHOro ypaBHeHs BTOporo nopsaka? B
3aBMCMMOCTU OT AUCKPUMMWHAHTA XapaKTepPUCTUYECKOro ypaBHEHNS.
7. Kak HanTu obuiee pelueHne HeogHoOpoAaHOro anddepeHumanbHOro ypaBHeEHMS BTOPOro nopsigka ¢ no-
CTOSAHHbIMKN KO3 MUMEHTAMN?

Paspen 11. Psagbl
KpaTkoe copepxaHue

Yucnoson psa. Cymma psga. CBolcTBa cxopsawmxcs psgoB. Heobxoaumoe ycnoBue cxoaMMoCTU
psga. lNMpusHaku cXooMMOCTU PALOB C NONOXUTENBHLIMU YNieHaMU: NPU3HaKu cpaBHeHUs1, NpusHak Oanam-
Oepa, pagukanbHbIl U UHTErpanbHbid NpusHaki Kowwn. ABcomnoTHas u ycnoBHasi cxogumocTu. Teopema
JlenbHmua. Teopema AbGens. Pagnyc u nHtepean cxoaMMOCTU CTeNeHHoro psga. CBOWCTBA CTENEHHBIX psi-
0oB. lNouneHHoe AnddepeHUMpoBaHNe U NHTErpMpoBaHne CTeneHHbIX paaos. PasnoxeHne yHKLMW B ps-
abl Tennopa n MaknopeHa. NpumeHeHne psigoB K MPUOIMKEHHBIM BbIYMCIIEHUSM.
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Bonpockl Ans camoKoHTpoNs no pasgeny:
YT0 Ha3bIBaeTCs YNCMNOBLIM PAAOM?
Kakoi uncnoBon psig HasbliBaeTCs CXoOALWMMCA?
YT0 Ha3bIBaeTCst HEOOXOAMMbIM YCOBUEM CXOAMMOCTM YNCIOBOrO psga?
HasoBuTe goctaTouHble NPU3HAKN CXOOUMOCTWN, OCHOBaHHbIE Ha CPaBHEHUN PSOOB.
Hasosute npusHak Janambepa cxoanmocTn psaos.
B uem coctouT mHTerpanbHbii npusHak cxogumocTn Kowmn? Kakve psgbl Has3biBalOTCA 3Hakodepeayto-
wmmMmuca?
7. CdopmynupyiTte npusHak JlenbHuua CXOAMMOCTI 3HaKoHepeayoLLMXCa pSaoB.
8. Kakue 3HakoudepepyoLmecs psabl HasblBatoTCA abCONMOTHO CXOAAWMMUCA? YCNOBHO cXxoaawwmmmnca?
9. [anTte onpeaeneHne CTeneHHOro psga m obnactu ero cxogumocTtu. Kak HamTu obnactb CXOAMMOCTHU
cTeneHHoro psaa?
10.3anuwm1Te pasnoxeHne B CTENEHHON Psif, OCHOBHbIX OYHKLIMIA.
11.Y710 HasbiBaeTcs 06WmM pelieHnem anddepeHunanbHOro ypaBsHeHna? YacTtHbim pelueHme?
12.KakoB reomMeTpu4ecKknii CMbICI YaCcTHOMO pelleHus auddepeHLManbHOro ypaBHeEHUS NepBOro nopsaka?
13.Kakoe anddepeHumnansHoe ypaBHEHME MEPBOro Mopsiaka HasbiBaeTCcs NMMHENHbIM? YpaBHeHuem bep-
HYNnn? Ykaxure cnocob ero pelueHus.
14.Kakoe ypaBHeHWe Ha3blBaeTCH NMHENHbIM AnddepeHUmanbHbIM YpaBHEHMEM BTOPOro nopsiaka?
15.Kakon Bua nmeet obLiee pelueHne ogHOpoaHOro anddepeHLnansHoOro ypaBsHeHns BTOporo nopsiaka? B
3aBMCUMOCTM OT OUCKPUMMHAHTA XapaKTepUCTUYECKOrO ypaBHEHNS.
16.Kak HanTn obliee pelueHne HeoQHOPOoOHOro AnddepeHUManbHOro ypaBHEHNA BTOPOro nopsigka ¢ no-
CTOSIHHBLIMW KO3 prLMeHTammn?

IS A

8.2.1 Wkana n KpuTepumn oLueHUBaHUA
CamMonoAroToBKU No TeMaM NPakTU4YeCKUX 3aHATUMN
- «3a4YTeHO» BbICTABNAETCH, €Cnu CTYAEHT CMOr MPUMEHUTb MOMyYEeHHble 3HaHWUS Npu  pelleHnn
npakTU4eckux 3agav;
- «He 3a4TeHO» , €CNUN CTYAEHT He CMOr MPUMEHUTb TEOPETUYECKUI MaTepman npu pelleHnmn npakTnye-
CKMX 3agau.
9. MpomexyToyHas (cemecTpoBasi) aTTecTauus nNo Kypcy

9.1 HopmaTtuBHas 6a3a npoBefeHUs
NPOMeXyTO4YHOM aTTecTaumm o6y4arolWmnxXcs No pe3ynbTaTaMm usyyeHus QUCLUNIIUHbI:

1) oencreyowee «lonoxeHne O TEKyLLEM KOHTPONE yCneBaeMoCTH, MPOMEXYTOYHON aTtTecTtaumm obyyato-
LIMXCH No mporpaMMmam Bbiclwero obpasoBaHusa (BakanaspwuaTt, cneuvanuTeT, MarmcTpaTtypa) u cpegHero
npodeccuoHansHoro obpasosarus B Pr60Y BO Omckun TAY»

9.2.1 OCHOBHbIe XapaKTepUCTUKN
NPOMEXYTOYHOW aTTecTauum obyyarowmxcs no uToram usyvyeHusa gucumnnmisl (1 cemecTp)

yCTaHOBIIEHME YPOBHS AOCTWXEHUS KaxkabiM obyyatowmnmes Lenem
1 3agay o6y4yeHns No AaHHON AUCUMNIIMHE, U3TNOXKEHHbIM B N.2.2
HacTosLlel nporpammsi

Llenb npomexyToyHoMn
aTTecTauum -

dPopma NPoMeKyTOHYHOM

3aueTt
aTtrecTauum -
1) yyactme obyuaroLerocs B npouenype noryyeHus 3ayéta
Mecto npoueaypbl Nony4yeHus OCyLLEeCTBNAETCA 3a CYET y4eOHOro BpeMeHU (TPySOEMKOCTH),
3a4éra B rpacmke y4yeOGHOro OTBEAEHHOro Ha u3yvyeHve QUCLMNIUHbI
npouecca 2) npouenypa nposoantca B pamkax BAPO, Ha nocnegHen Hegene
cemecTpa
1) obyualowmmncsa BbINOMHUN BCe BUAbl y4ebHoW paboTbl (BkMovas
OCHOBHbI€e yCroBUsl Nony4YeHusi CaMOCTOATENbHY) U oTYMTancst 06 KX BbINOSIHEHUN B CPOKMU, yCTa-
obyyarowmmcs 3a4éTa: HOBIEHHbIE rpachmkom y4ebHOro npouecca no ANCUUNIINHE;

2) NpOWEN 3aKN4YnTEeNbHOE TECTUPOBAHME.

Mpoueaypa nony4veHus 3ayéTa:

MeTogunueckue maTepuansl,
onpeagensoline npoueaypbl oue-
HUBaHUA 3HAaHUN, YyMEHUN, HaBbl-
KOB:

MpeacraBneHbl B POHAE OLLEHOYHBIX CPEACTB MO AaHHOW y4ebHom
avcuunnuHe (cm. — MNMpunoxeHue 9)

9.2.2 OCHOBHbI€ XapaKTepPUCTUKMN
NMPOMEXYTOYHOM aTTecTauum odyyarowmxcs Nno uToram u3yvyeHmMsa gQUCLUMNIINHbI (2 cemecTp)

yCTaHOBIEHWe YPOBHSA JOCTWKEHUS KaabIM 00yYalowmMcs Lenen u
3agay o6Gy4YeHus No AaHHOW AUCUMNIIMHE, U3NOXKEHHbIM B N.2.2
HacTogLlel nporpammsi

Llenb npomexxyToyHoMn
aTtTecTauum -

Popma npomexyToUHON OundbdepeHuMpOoBaHHbIN 3a4eT

aTrecrauum -
Mecto npoueaypbl nony4eHus 1) yqacTme oby4atoLerocs B NpoLeaype nonyyeHus savéta
3a4éTa ¢ oLeHKoM B rpaduke OCYLLIECTBNSIETCS 3a CHET y4eBHOro BpeMeHu (TpyJoEMKOCTH),
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y4ye6HoOro npouecca OTBEEHHOIO Ha U3ydeHne AUCLUNMNHGI

2) npoueaypa nposoautcs B pamkax BAPO, Ha nocnegHen Heaene

cemecTpa
1) obyuarowminca BbINONHWA BCe BUAbI y4ebOHOM paboThl (Bkroyasi
OCHOBHbI€e YCNOBUsl NOJy4eHUs CaMOCTOSATENbHYI0) U OTYMTancs o6 MX BbINONTHEHUW B CPOKM, yCTa-

obyyarolmmcs 3a4éTa C OLLeHKOW: | HOBIEHHbIE rpachukoM y4eGHOro npouecca no AUCLUMNIVHE;
2) NpoLwén 3aKnioYnUTeNbHOE TECTMPOBaHME.

Mpouenypa nony4yeHus 3ayéTa ¢
OLIEHKOW -

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO AaHHOW y4ebHom

MeToauyeckmne matepmanbl
eroantieckne marepuansl, avcuunnuHe (cm. — MNMpunoxeHue 9)

onpegensiolmne npoueaypbl oue-
HUBaHUA 3HAaHUN, YMEHUWN, HaBbl-
KOB:

NMPOLUEOYPA NMPOBEOEHNA 3AYETA

®opma ammecmauyuu cmydeHmos — 3a4em 1 cemecmp.

Y4yacTue cTydeHTa B npoueaype MonyyeHus 3a4é€Ta OCyLecTBRseTcsa 3a CYET y4ebGHOro BpemeHu
(TPyooémkocTu), OTBEAEHHOIO Ha U3ydYeHne ONCLUNITNHBI.

OcHosHble ycrosusi nonyvyeHus cmyOdeHmom 3adyéma:
3ayeT BbICTaABMSETCA MO pe3ynbTataM TEKYLLEro KOHTPons (TEeKyLLen ycrneBaemMocT B CEMECTPE) U UTOTOBO-
ro TECTUPOBaHWS.

lnaHoeas npouyedypa rosny4YyeHus1 3a4éma:

1) NTorosoe TectnpoBaHue.

2) NpenogaBaTens NpocMaTpmMBaET 3arnucu B XXypHane y4éTa noceliaemMmocTu 1 ycneBaeMoCTu CTy-
[EHTOB.

3)[penogaBaTenb BbICTABMSAET «3a4YTEHO» B 3K3aMEHALMOHHYIO BEAOMOCTb U B 3a4YETHYIO KHUXKKY
cTygeHTa.

NPOLUEQOYPA NPOBEOEHNA OU®D®EPEHLUUPOBAHHOIO 3AYETA

®opma ammecmauyuu cmydeHmos — OupepeHyUPOoBaHHbIl 3a4em 2 cemecmp.
YyacTue cTygeHTa B npouedype nonyvyeHus avddepeHuMpoBaHHOro 3ayéta OCYLLEeCTBMSETCS 3a CYET
y4ebHOro BpemeHu (TPyAOEMKOCTH), OTBEAEHHOIO Ha U3yYeHne ONCLUMMITNHBI.
OcHosHble ycriogusi nony4veHusi cmydeHmom dugbghepeHyupos8aHHO20 3a4éma:
3a4eT BbICTABMAETCS NO pe3yrnbTaTtaM TEeKYLLEero KOHTPOns (TEKyLen ycneBaemMocTn B CEMECTPE) U UTOroBO-
ro TeCTMPOBaHUS.
lNnaHoesas npouedypa nonydyeHus1 OuggepeHyuposaHHo20 3a4yéma:
1) NTorosoe TectnpoBsaHue.
2) MpenogaBaTtenb NpocMaTpMBaET 3anuncy B XXypHarne y4éTa noceLiaemMocTi 1 yCrneBaeMoCTU CTYAEHTOB.
3)MpenogaBaTenb BbICTABMSAET «OTIIMYHOY», «XOPOLUOY», «YAOBMNETBOPUTENBHO» B 3K3aMeHaUWOHHYI0 Bedo-
MOCTb U B 3a4ETHYIO KHWKKY CTYAEHTa:
«OTIIMYHOY — 3a rMyOOKME M MPOYHbIE 3HAHNA TEOPETUYECKOrO MaTepunana (onpeaeneHne NoHATUMI, foKasa-
TENbCTBO TEOPEM, B3aNMOCBA3b MEXOY NOHATUSIMW) U YMEHUE MPUMEHATH €ro Npu peLleHun 3agau.
«XOPOLLO» — OTBET HE COAEPXKMT rpybbix OWMOOK, MaTepuarn OCBELLAETCS MOMHOCTbIO, TEOPETUYECKUA Ma-
Tepuan NpUMeHSIETCS NpPU peLleHnn 3a4ad, HO BO3MOXHbI HEOYETbI, YCTPaAHsEMbIE MOCIEe HaBOASLWMUX BO-
npocoB.
«yOOBMETBOPUTENBHO» — 3@ 3HAHWE OTAENbHbIX OCHOBHbIX MOHATUIA U TEOPEM, YMEHME peluaTb cTaHaapT-
Hble TUMOBbIE 3aJau.
«He 3a4TeHO» — 3a He3HaHWe OCHOBHLIX MOHATWUIA, NPaBWU, CBOMNCTB, HEYMEHME NPUMEHSTb TEOPETUYECKUI
MaTepuan ons peleHns TUNoBbIX 3agay.

LUKANA U KPUTEPUM OLEHUBAHUA
OTBETOB Ha BOMPOCHI 9K3aMeHa
Pe3ynbTaTbl 3k3ameHa onpeaensitoT oLeHKaMn «OTIIMYHOY», «XOPOLLUOY», «YOOBNETBOPUTENbHOY, «He-
YOOBNETBOPUTENBbHOY» U OBBSABNSIOT B IEHb 3K3aMeHa.

«OTNNYHO» — 3a rMyGoKMe U NpOoYHblE 3HAHUSA TEOPETMYECKOro maTtepuana (onpegeneHne NMoHATUN,
[0Ka3aTenNbCTBO TEOPEM, B3aMMOCBA3b MEXAY MOHATUSIMU) U YMEHUE MPUMEHSATb €ro Npu peLleHnn 3a-
fau.

«XOpOLUO» — OTBET He COAEPXUT rpybbIx oWNGOK, MaTepunarn OCBeLLlaeTCsl MONHOCTbO, TeopeTuye-
CKUIA MaTepuan NpuMeHsieTcs Npu pelleHnn 3aay, Ho BO3MOXHbI HeJo4eTbl, YCTpaHsieMble nocrne HaBoas-
LLIMX BOMPOCOB.

«yOOBMNEeTBOPUTENBHO» — 3@ 3HaHWE OTAENbHbIX OCHOBHbLIX MOHATUIA U TeopeMm, YMeHue pellaTb
CTaHOapTHble TUMoBblE 3a4au.

«HEeYAOBNETBOPUTENBHO» — 33 HE3HAHME OCHOBHLIX MOHSATUI, NPaBWi, CBOWCTB, HEYMEHWE NpuUMe-
HSITb TEOPETUYECKMI MaTepuan Ans peLleHns TUMOBbIX 3agay.
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9.3 3aknunTenbHoe TeCTUpoOBaHUE NO UTOramMm NU3yYeHUs1 AUCLUNIIUHBI

Mo nTtoram mM3yvyeHus gUCLMNvHLI, 0by4aloLmMecs NPoxoadT 3akioumMTenbHoe TeCTMpoBaHue. Tectu-
poBaHue ABNAeTca (POPMON KOHTPONS, HanpaBrieHHOW Ha NPOBEPKY BriafieHUs TePMUHOMOrMYecKMM arna-
paTtoM, COBPEMEHHBLIMN UH(OPMALMOHHBIMU TEXHOSOTUSMM Y KOHKPETHBIMUW 3HaHMAMU B obnactu dyHaa-
MEHTanbHbIX U NPUKNaAHbIX AUCLMMNIIUH.

TecTupoBaHuMe OCyLLeCTBNSETCA MO BCEM TeMaM M pasgenam OUCLMNIIMHBI, BKNOYas TeMbl, BbIHOCU-
Mbl€ Ha CaMOCTOATENBHOE U3YYeEHNE.

Mpoueaypa TecTMpoBaHWS orpaHMyYeHa BO BpEMEHU U npeanonaraetT MakcumansHoe cocpefoToye-

Hue oby4aroLLerocs Ha BbINONIHEHUM TECTa, CoAepKalLLlero HeCKONbKO TECTOBbIX 3a4aHuN.

TecTnpoBaHmne npoBoauTCA B anekTpoHHon dopme B ANOC OMIAY-Moodle. TecT Bkntovaet B cebs
10 sonpocoB B NepBOM cemMecTpe, Bpems, OTBOOUMOE Ha BbINONHEHWe TecTa - 45 MUHYT. 12 BONpoCcoB BO
BTOPOM ceMecTpe, Bpems, OTBOAMMOE Ha BbINOMHeHMe Tecta — 45 MuHyT. B kaxgbli BapuaHT TecTta
BKITHOYAIOTCH BOMPOCHI B CMeAylLEM COOTHOLIEHUN: 3aKpbiTble (OOUHOYHBIN BbIGOp) — 25-30%, 3akpbiTbie
(MHOXeCTBEHHbIN BbIbOp) — 25-30%, OTKpbITble — 25-30%, Ha ynopsgoyeHre n cootseTctane — 5-10%

nepe‘-IeHb TeCTOBbIX BONMPOCOB

3 2 1
0 b2 0
1 0 C3 .
1. PasnoxeHue onpegenurens Mo aneMeHTam BTOPOI CTPOKM UMEET BUA;
3 1 3 1 3 1 3 1
b2-C c - -b,
1 73 G, G C, G G G

S I
2. Ecnn 2X-A=7Bun A= -7 -1 . B= 3 -3 , To Matpuua X pasHa...

PO R

3. B cucteme ypaBHeHUI 0a3nCHbIMU NEPEMEHHBIMU MOXHO CYU-

Tatb...
X5 Xy X5 X1 X5 X3, X4, X5 X3 Xy1 Xg
4. [aHbl Tpu BekTOpa a= (3;_6;_1;7), b = (]“.]“._5;0)’ C= (_ 2;1;3;_4). Hainaute BekTOp
d=a+2b-cC

(-7;-5;8;11) (7;-5;-14;11) (7;-3;-8;11) (-7;-8;14;-11)

a=(1,23),b=(120)c=(10,0)

5. CMellaHHOe Npov3BeaeHe BEKTOPOB paBHo...

6 -6 0 1
6. [psmasn, npoxoasiias yepes Toukn Mg (1;1) u My (3;4), napannensHa NpsiMbIM...

7. YpaBHeHVe NUHWUK, 3aaHHOW Ha PUCYHKE, UMeeT Buf ...
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8. YcTraHoBMTE COOTBETCTBUS MEXAY YPaBHEHUAMW MNMOCKOCTU UM TOYKaMu, KOTOpble nexaT B 9Tux
NNOCKOCTAX:
1. 2x+y-3z+4=0
2. 4y-z-3x=0
3. 2x+2y-4=0
4., x+y+z-3=0

A. (5;-1;7)
b. (0;0;0)
B. (1;1;1)
. (-2;0;0)
A. (1;1,0)

9. PacnonoxuTe KOMMNNEKCHbIE YACNa B NOpPsAKe BO3pacTaHus Ux moaynewn
0; -1; 1+, 2-3i

1

y =
10. KonnyecTtBo To4ek paspbiBa QyHKLMK INX pagHo...

Jx -1

lim
11. Mpegen *>* X—1 pagen...
0 -2 -1 0,5
12. YcTtaHoBUTe NpaBuiibHOE COOTBETCTBME MexXAy PYHKUNEN N ee NPOU3BOSHOMN.
1 tox
5 CtgX
3 COS X
1
A COS’ X
1
5 sin®x
B. SinXx
1
r sin®x
a. —sin x

13. Ha pucyHke nsobpaxeH rpacmk nponsBogHoN yHKUUM y= f (X) , 3a0aHHOW Ha OTpeske [_2; 7] .
v
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Torga TOYKONn MUHUMYMa 3TOW PYHKLMMK SBRSETCA. ..
2 -2 0 7
(x)
14. HeonpepeneHHbIM UHTErpanomM oT yHKUUN HasblBaeTcH...
nepBoobpasHasa PyHKL MK f (X) YHKUUA, TPOM3BOAHAsA KOTOPOW paBHa (PyHKLUMK f (X);

MHOXECTBO BCeX NepBoo6pasHbIX;

nnowiaab KpUBONMHENHON TpaneLmm, orpaHNYeHHON CBEPXY PYHKLUMNEN f (X)

I dx
15. Ans WHTerpana (X + 1)()( B 2) yKaxute pasnoxeHue noapiHTErpansHoW  (PyHKLMK
1
(X + 1)(X B ) Ha npocTtenwme gpobw...
AX B x A+ B Ax+B+Cx+D
X+1 x-2 Xx+1 x-2 X+1 X—2 Apyrom oTBeT

16. MNnowaagb durypbl, N300paxeHHON Ha PUCYHKE,

2 yp=-x+2

1 .
1 _|_0 1 X
onpepnenaeTca MHTerparioMm...
1 1 1 1
ja—xﬁdx j(z—xﬁdx j@xz—ndx ka2+2xm
0 0 0 0
17. Cpeau yKasaHHbIN MHTerpanos HeCO6CTBeHHbIMVI ABMAIOTCA. ..
% X dx 4 dx
xsin x dx J

! Wi [eac e

— _ a2 a2
18. BkcTpemym (*)yHKLI,VII/IZ = 4x 43’! x y paBeH...

19. YcTaHOBUTE COOTBETCTBME MEXAY OLHOPOOHBLIMU NUHEVHBIMU AnddepeHUnanbHbIMU ypaBHEHUAMN
N MX XapaKTepUCTUHECKMMUN YPABHEHNSMMU:

1 Y -4y=0

0. Y'Yy +6y’=0
3, V' +6y'—y=0
A K2—4=0,

5. K —x*+6=0
B K —k*+6k=0
r K +6x-1=0
0. k?—4x=0

20. Cxogswmmuncs cpeaun npunBeaeHHbIX HMXXe YNCINOBbLIX PAOO0B ABIAKOTCA...

00

I e D T 3

=1 N = N- 1 N2 n=1 n+5
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21. YcTaHOBMTE COOTBETCTBME MEXOY pPSAaMU U UX HA3BaHUSAMMU. ..

. Z(n)jrl)!

n=1

A. cTeneHHomn
Bb. 3Hako4depegyrowmimncs
B. 3HakononoutenbHbIN

9.3.1 WWKAJA U KPUTEPUN OLLEHUBAHUA

OTBETOB Ha TECTOBbl€ BOMNMPOCbI TECTUPOBAHUA MO NTOram OCBOEHUA ANCUUMITNHDbI

- OueHka «OTNMYHO», eCNKU KONMMYECTBO NpaBuribHbIX OTBETOB OT 81-100%.
- OueHKa «xOopoLLOoy, eCrny KONmM4ecTBO NpaBuibHbIX OTBETOB OT 71-80%.

- OueHKa «yaOBNETBOPUTENBHOY, ECINW KONMYECTBO NpPaBuUrbHbIX 0TBETOB OT 61-70%.
- OueHka «HeyaoBnNeTBOPUTENBHOY, ECIN KONMYECTBO NpaBuiibHbIX OTBETOB MeHee 60%.

10. UHdpopmaumnoHHOe n meToguveckoe obecrneyeHne y4eGHOro npowuecca No AUCUUNIMHE

B cooTBeTCcTBUM C AEWCTBYIOLLMMMN rOCY4APCTBEHHbIMM TpeboBaHMAMN ANs peanu3auun y4ebHoro
npovecca no gucumninHe obecneumnBatoLLen kacdenpon paspabaTeiBaeTcs U NOCTOSHHO COBEPLLUEHCTBYETCS
y4yebHo-meToamyeckun komnnekc (YMK[), cooTBeTCTBYOWMIA AaHHOW paboyer nporpamme u npuraraemMsiin
K Hel. [Npu paspaboTtke YMKI kacdbeapa pykoBoacTByeTCs YCTAHOBIIEHHBIMU YHUBEPCUTETOM TPpeOOBaHUSMM
K ero CTpykType, cogepxaHuto n odopmnenmto. B coctaB YMKI, BXOA4AT NepeyvvCriEHHbIE HDKE U ApYyrue

WCTOYHMKM y4eBHOM 1 yyebHO-MeToamYeckoi MHdopMaLmmn, CPeACTBa HarMsAHOCTH.

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantupoBaHHas onsi oGyyaloLlmMxcs, BbICTaBnNseTca B

NHOPMaLMOHHO-06pa3oBaTeNLHON cpeae yHmBepcuTeTa.
B pamMKax oCBOeHUA ANCLUUNIINHBI NCMOJb3YKTCA y‘-I66HbIe MaTtepuarnbl

NMEPEYEHDb
nuTepartypbl, peKOMeHAyeMomn
ONA U3YYEeHUA OAUCLUNSIUHDI
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