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BBEAEHME

1. HacTosilee usgaHne ABnsieTCs OCHOBHbIM OPraHn3auMOHHO-MEeTOAUYECKUM OOKYMEHTOM Yy4yeb-
HO-METOAMYECKOro KOMMeKca no AUCLMNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHon obpasoBaTenibHON
nporpaMmmsbl Bbicliero obpasoBanus (OINMOIM BO). OHo npegHa3HayeHo cTaTb AN HUX MEeTOOUYECKOW OCHO-
BOM MO OCBOEHMWIO AAHHOW ANCLMNITUHBI.

2. CogepxaTenbHOW OCHOBOW Ansi pa3paboTkym HACTOALMX METOOUYECKUX YyKa3aHui Mocnyxuna
Paboyas nporpamMmma ANCUMMIMHBI, YTBEPXKAEHHAsA B YCTaHOBNEHHOM MOPSAAKE.

3. MeToaundeckne acnekTbl pas3BuTbl B y4ebHO-MeTOANYECKON nuTepaType n gpyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. JocTtyn obyyalolmxcs K aNeKTpoHHOW Bepcun MeToamyecknx ykasaHui no U3yYyeHuo aucuunnu-
Hbl, 0becneyeH B MHOPMaLMOHHO-00pa3oBaTenbHON cpeae yHuBepcuTeTa.

Mpn 9TOM B 3MEKTPOHHYIO BEPCUD MOryT ObiTb BHECEHbI TEKYLUME W3MEHEHUS U OOMOSIHEHMS,
HarnpaBfeHHble Ha NOBbILLEHNE KaYeCcTBa HACTOSILLMX METOONYECKNX YKa3aHWNA.

YBaxaemble oby4atowmecs!

MpucTtynas K ndy4yeHuno HoBon Ans Bac y4yebHOM AMCLUMNAWHBI, HAYHWUTE C BOYMYMBOTO MPOYTEHMS
pa3paboTaHHbIx Ans Bac kadeppon cneumanbHbIX METOAUYECKUX YKa3aHMW. OTo noMoxeT Bam BoBpems
NMOHATb U MPaBUITbHO OLEHUTL €e ponb B Bawem obpasoBaHum.

O3HakoMUBLUMNCH C OPraHM3aunOHHbIMU TpeboBaHMAMN kKadeapbl MO STON ANCUMMNIIMHE N COU3MEPUB
C HMMUK CBOM cunbl, Bbl cMoXeTe caenatb OCO3HAHHbIN BbIGOP COOCTBEHHOW TaKTUKU U cTpaTerun y4ebHom
aeaTtenbHocTH, ybepedb caMmmx cebsi OT Hepa3yMHbIX PELLEHMIN NO OTHOLLEHUIO K HEW B Havane cemecTpa, a
He Torga, Korga ye ctaHeT nosgHo. Mcnonb3ysi aTu ykasaHusi, Bbl 6€3 gononHUTENbHbBIX OCNOXHEHWIA NO-
aovaete K NpOMEXYyTOYHOW aTtTecTtaumm no 3ToM AUCUUNAUHE. YCNEewWwHOCTb aTTecTaummn 3aBucuT, npexae
Bcero, oT Bac. Ee 3anor — putmuyHas, LeneHanpaeneHHasi, Baymunsasi ydebHasi pabota, B Lensx obecne-
YeHUs KOTOPOW U pa3paboTaHbl 3TN METOANYECKUE YKa3aHWs.



1. MecTo yqe6|-|0|?1 AUCUUNIINHBI B NOAroToBKe BbiMyCKHUKA

YuebHas gucumnnuHa oTHocutcs K gucumnnuHam OlMOIMT yHuBepcuteTa, cocTaB KOTOPbIX onpeae-

nsetcsi By3om u TpeboBaHmamu ProcC.
Uenb QucyunnuHbl — faTtb 6a30Bble 3HaAHWS B 06nacTv MaTemMaTMYecKMX Hayk M HayuYnTb Mpu-

MEHSATb NOJNyYeHHbIE 3HaHMS B NPodeccuoHanbHOM AeATENbHOCTW; 3HAKOMCTBO CTYAEHTOB C KOHKPETHLIMM
MaTeMaTU4YecKMMn meTogamu, Heob6XoAMMbIMU AN NPUMEHEHMS B NPAKTUYECKOW AeATeNbHOCTU, ANs U3y-
UYEHUsT CMEXHbIX OUCLMNIIWH, A8 NPOA0IKEHUss 00pa3oBaHus

B xo0de oceoeHusi QucuyuniuHbl 06y4yarouulicst OOSIKeH:
MMETb LIeNOCTHOE NpeacTaBneHne 0 _MaTeMaTuke kak ocobom cnocobe no3HaHusa Mupa, o6LLHOCTU eé No-
HATUN W NpeACcTaBNEHUN; O COBPEMEHHbIX JOCTMKEHUSAX MaTEMaTUKN, HE0OX0AMMOe ANsl PELLlEeHUs Teope-
TUYECKUX W NPaKTUYECKUX 3aaay;

BrnageTb: obUMMM MeTogamMu MNOo3HaHMUA (aHanu3, CUHTEe3, cpaBHEHWe, abcTpakuus, 06obLieHune),
NOHATUAMM, 3HAHUSMW, NPeBpaLLas UX B UHCTPYMEHT, CPeACTBO NO3HAHUS;

3HaTb: OCHOBHbIE MOHATUS, MeTOAbl, MPUHLINMBI WU 3aKOHbI anredpbl, aHanMTUYECKON reoMeTpuu,
MaTeMaTUYecKoro aHanusaa;

yMeTb: UCMONb30BaTh MaTeEMaTUYECKY CUMBOIUKY ANS BblPAXXEHUS KOMMYECTBEHHbLIX U KQ4YE€CTBEH-

HbIX OTHOLLEHNN 0OBLEKTOB, NOMb30BaATLCS COBPEMEHHbLIMU TEXHOMNOMUSIMMU.

1.1.MNepeyvyeHb KOMNeTeHUUIN C yKa3zaHUeM 3TanoB UX (popMUpoBaHUA B pe3yfibTaTe OCBOEHUsA yueb-
HOW OUCLMUMNJIUHBLI.

KomneTteHuun, .
Koa v Hanme- KomMnoHeHTbl KOMNeTeHUUN,
B (popMUpOBaHUU KOTO- -
M HOBaHMWe NH- hopMupyeMble B pamkax AaHHON ANCLMNIVHBI
pbix 3agedcTBOBaHa AUC- o
AuKaTopa Aao- (kak oxxugaembln pesynbTaT ee OCBOEHWS)
uunmvHa -
CTUXKEHUN
3HaTb U NOHK- yMeTb AenaTb BrnageTb HaBblkamu
kon HaMmeHoBaHue KOMNeTeHUnmn 9
MaTb (oevnctBoOBaTh) (vmeTb HaBbIKM)
1 2 3 4
YHueepcanbHble KoMnemeHyuu
YK-1 CnocobeH ocy- | NO-1yk1 OCHOBHble Me- | aHanu3upoBaTb OCYLLEeCTBNATL  fe-
LLeCTBNATb MOWUCK, | aHanuampyeT TOObl pelleHust | 3agady, BblAenss | KOMMO3WLMIo 3a4auun
KPMTUYECKMA aHa- | 3agadvy, Bblge- | matemaTuye- ee 0a3oBble CO-
M3 U cuHTE3 WH- | nsAs ee 6as3oBble | Ckux 3agad cTaBnsoLwme

dopmaummu,  npu- | cocTaBnsaLLMeE,
MEHSITb  CUCTEM- | OCYLLECTBNAET
Hbli Moaxod [Ans | AeKOMMO3ULMIO
pelleHns nocTae- | 3agayu

NeHHbIX 3afau NAO-2yk-1 OCHOBHble Ma- | pelwlaTb MOCTaB- | KPUTUYECKMM aHanu-
HaxoOuT N KpWu- | TemaTUYeCcKne | NeHHble 3ajauu 30M HaWOEeHHOW WH-
TUYECKN aHanu- | 3aKoHbI dopmavmm

31pyeT WHop-
mMauuio, Heob-
XOAuMMYO  Ans
peweHna  no-

CTaBIIEHHON

3a4a4n

N-3yk-1 pasnuyHble paccmaTtpuBaTbh MeToJamMu oLeHuBa-
paccmaTtpuBaeT | noaxodbl K pe- | BO3MOXHble Ba- | HUS BapuaHTOB pe-
BO3MOXHble LLeHUo 3aaa4 pUaHTbl pPeLleHus | WeHust 3adad, aHa-
BapuaHTbl  pe- 3agauu nm3npyss Ux [A0CTO-
LleHus 3agauu, MHCTBa U HeJocTaTKn

oLeHuBas nx
JOCTOMHCTBA MU
HegocTaTku




1.2.1 OnucaHue nokasaTesien, KOUTEPUEB U LLIKaN OLeHUBaHUA B paMKax AMcuMniuHbl (3a4eTt 1 cemecTp)

YpOoBHU CChOPMMPOBAHHOCTN KOMNETEHLMIA

KoMneTeHums He cop-
MupoBaHa

MWHUMaIbHbIN cpeaHui BbICOKMI

OueHKM chOPMUPOBAHHOCTM KOMMNETEHLMI

He 3a4yteHo

3a4yTteHo

Xapakrepuctmka ccpopMUpPOBAHHOCT KOMMNETEHLIMN

Kog uHovka- KomneTeHumnsi B NonHow 1. CchopMMPOBAHHOCTEL KOMMETEHLIMN COOTBETCTBYET MUHUMASTbHBIM
Wrpekc u Topa [ocTy- WHaukaTopsi Mokasatens OUeHMBa- | viepe He chopMMPOBaHa. | TPEBOBAHUAM. VIMEIOLMXCA 3HAHUIA, yMEHMIA, HABLIKOB B LIENOM 0- ®opmbl 1 cpeacTBa
HasBaHvie EHUI KOM- KOMNETEHLMM HWA — SHaHUA, YMEHWA, | |Avetomxcs 3HaHNR, CTaTOYHO AJ151 PELUEHUst MPaKTUYeckuX (MPodheccroHanbHbIX) 3aaad. KOHTPONA (pOpMUpO-
koMneTeHuum neTeRLMN HaBblkn (Briafenms) YMEHMI! 1 HaBLIKOB Hefo- | 2. CHOPMUPOBAHHOCTb KOMMETEHLMM B LIENIOM COOTBETCTBYET Tpe- BaHUA KOMNETEHLIUN
CTaTOYHO ANSA peLleHns 60BaHMAM. VIMeIoLNXCA 3HAHWIA, YMEHWA, HaBbIKOB M MOTMBALIUN B
npakTuyeckux (npodec- LienoM A40CTaTo4HO AN peLleHns CTaHaapTHBIX NpakTUYeckmx (npo-
CWOHanbHbIX) 3aaa4 dbeccuoHanbHbIX) 3agay.
3. ChopMMpOBaHHOCTb KOMMETEHLMM MOMHOCTLIO COOTBETCTBYET
TpeboBaHnaM. VIMerowmnxcst 3HaHUN, YMEHWIN, HAaBbIKOB 1 MOTMBALIMK
B MOSIHON Mepe AOCTaTOYHO AN PeLlleHnst CIOXHbBIX NPaKTUYecKnX
(npodeccuoHanbHbIX) 3agad.
Kputepumn oueHnBaHus
MonHoTa 3Ha- OCHOBHblE MeTOoApI pe- He 3HaeT OCHOBHbIE Me- 1. NoBEepPXHOCTHO OPMEHTMPYETCS B METOAAaX peLLUeHns MatemaTunye-
HUN LUEHWUS MaTeMaTUYeCKUX | ToAbl peLleHns matema- CKMX 3afau.
3apay TUYECKUX 3apa4 2. CB060AHO OpNEHTUPYETCA B METOAAX PELUEHNS MaTeMaTU4eckmx
3agad.
3. B coBepLueHCTBE BNageeT OCHOBHBIMU METOAAMU peLLEeHNs maTe-
MaTu4eckux 3agay.
Hanunuve yme- aHanuanpoBaTb 3afadvy, | He ymeeT aHanuauposaTb | 1. YMeeT aHanusupoBaTb 3adaqy.
na-1yk1 HUN Bblaenssi ee 6asoBble 3agavy, Bblaenss ee 2.YMeeT aHanuaupoBaTb 3agadvy, Bbloensatb ee 6a3oBble COCTaBMs-
cocTtaBnsioLme 6a3oBble cocTaBnsoLmMe | oLme.
3. YMeeT CcaMOCTOATENbHO aHanuavpoBaTb 3afavy, Bbigenss ee
6asoBble cocTaBnswLmMe
Hanuyve HaBbl- | OCyLLECTBMATL AEKOM- He BnajeeT HaBblkaMu 1. IMeeT noBepXHOCTHbIE HaBbIKN OCYLLIECTBATL 4EKOMMO3NLINIO
KOB (BnageHune no3numnio 3agaun OCYyLLEeCTBNATb AeKOMMNO- | 3agauu. 3a|cmquTeano_e
ONbITOM) 3uumto 3agayn 2. VIMeeT HaBbIKM OCYLLECTBNATL AEKOMMO3NLIMIO 3a4aun. TECTPOBAHNE;
3. VIMeeT npoyHble HaBblKM OCYLLECTBAATL AEKOMMO3MLIMIO 3a4a4u. VHAnBALYarbHoe
YK-1 MonHoTa 3Ha- OCHOBHblEe MaTemaTnye- | He 3HaeT OCHOBHbIE Ma- 1. NoBEePXHOCTHO OPUEHTMPYETCHA B MaTeMaTUYeCcKnX 3aKoHax. 3anawve '_10 TMnosomy
HUN CKUe 3aKOHbI TemMaTuyeckne 3aKoHbI 2. CB060OAHO OpNEHTUPYETCA B MaTeMaTNYeCcKnX 3aKoHax. TZii:i;y‘ Zg';'?gsﬂ'
3. B coBepLueHCTBE BrafjeeT OCHOBHbIMW MaTeMaTUieckumm MeTo- P » KOH-
namn. TponbHas pabota
(3ao4Hasi popma oby-
Hanuuve yme- pellaTb NOCTaBMEHHbIE | He yMeeT peluaTb no- 1. YMeeT peliatb anemMeHTapHble 3aayu. ueHus)
HUN 3agaym CTaBneHHbIe 3afa4un 2.YMeerT peluaTtb NoCTaBMNeHHble 3aa4u.
V029t 3. YMeeT camMoCTOSTeNbHO CTaBUTb 3a4a4um U pellatb NOCTaBMNeHHbIe
3agayv
Hanuuve HaBbl- | KpUTUYECKUM aHanu3oM | He BnapeeT kputudeckum | 1. MimeeT NOBepXHOCTHblE HaBbIkW BNaAeHUst KPUTUHECKUM aHanM3oM
KoB (BnapeHue HangeHHow nHdopma- aHanu3om HavaeHHon HangeHHoW nHdopmaumm.
OnbITOM) 177 MHdOopMaLum 2. \meeT HaBbIku BNafgeHUsi KPUTUYECKUM aHanM3oM HalaeHHoM
MHdopMaLmW.
3. VIMeeT npoyHble HaBblk1 BNafleHNs1 KPUTUYECKUM aHanmn3om
HangeHHoW nHdopmaumm.
NA-3yka MonHoTa 3Ha- pa3nuyHble noaxoab! K He 3HaeT pasnunyHble 1. NoBEPXHOCTHO OPUEHTMPYETCS B pasnuyHbIX METOAAX U Noaxodax

HUN

peLwleHunto 3agayd

MOAXOAb! K PeLLEeHUIO
3agad

K peLueHunio 3aaaq.
2. CBo60AHO OPUEHTMPYETCS B OPUEHTUPYETCS B PA3NUYHbLIX METO-




Aax 1 noaxodax K peLleHunto 3agad.
3. B coBepLUeHCTBE BrageeT OCHOBHbIMM MeTodamuy 1 Noaxodamu K
peLLeHno 3aday.

Hanwuuve yme-
HUA

paccMmaTpuBaThb BO3-
MOXXHbl€ BapUaHThbI
peweHuna 3agayun

He yMeeT paccMaTpuBaTb
BO3MOXHbl€ BapUaHTbI
peweHna 3aga4n

1. YMeeT paccmaTpuBaTb HEKOTOPbIE BapuaHTbl PELLEHWS 3aaa4n.
2.YMeeT paccmaTtpuBaTh BO3MOXHbIE BapyaHTbl peLLeHuUs 3aaadm.
3. YMeeT caMocToATENbHO paccMaTpuBaTh BO3MOXHbIE BapUaHThl
peLleHus 3agayv.

Hannune HaBbI-
KoB (BnageHue
OnbITOM)

MeToAaMU OLEHUBAHMWS
BapVaHTOB peLLeHNst
3afad, aHanusunpys ux
[OCTOVHCTBA U Hefo-
cTatku

He BrnageeT MeToaamu
OLieHMBaHWS BapuaHToB
peLleHus 3agay, aHanu-
3Mpys UX JOCTOMHCTBA U
HepgocTaTku

1. IMeeT NoBEpPXHOCTHbIE HaBbIKW BNaJeHNs1 MeToaaMm1 OLEHUBAHUS
BapuaHTOB peLleHns 3aay.

2. \meeT HaBbIkM BNageHUsi METO4aMU OLIEHVBAHWS BapUaHTOB pe-

LUeHUst 3aaau.

3. imeeT npoyHble HaBbIkK BNageHns MeTogamu OLeHUBaHUS Bapy-
aHTOB peLleHUsi 3aa4, aHanNM3npyst X JOCTOMHCTBA M HeOCTaTKu.

1.2.2. OnucaHune nokasarternier, KPUTEPUEB U LLUKaN oLeHMBaHUA U 3TanoB hopMUpPOBaHUA KOMNETEHLNIA B paMKax AUCLMNIIUHBI (3K3aMeH 2 ceMecTp)

WHpekc n
HasBaHue
KOMMNeTeHuun

Kop, nHauka-
TOopa AocTu-
KEHWUN KOMNe-
TeHUMmn

NHaukaTopbl Komne-
TeHUMn

MokasaTens oue-
HVMBaHWSA — 3Ha-
HWS, yMeHus,
HaBblkK (Brage-
HUS)

YpoBHU CChOPMMPOBAHHOCTN KOMMNETEHLMIA

KOMMNEeTeHUUs He cpopmm-

MUWUHUMarbHbIV cpegHun BbICOKWI
poBaHa
OuEeHKM ChOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka «Heydoenemsopu- | OueHka  «ydosremeo- | OueHKa «Xopouwo» OueHka «Omu4yHo»
mersnbHO» pumesibHO»
XapakTepuctmka chpopMUPOBAHHOCTU KOMMETEHLIMM
KomneTeHuus B nonHomn CdopmmnpoBaHHOCTb CdopMnpoBaHHOCTb KOM- ChopMrpOBaHHOCTb KOM-

Mepe He cchopmmpoBaHa.
MmetoLmxcsa 3HaHun, yme-
HUIN N HaBbLIKOB HEAOCTaTOu-
HO AN peLleHus npakTuye-
ckux (MpodeccuoHanbHbIX)
3apay

KOMMEeTEeHLUMM COOTBET-
CTBYET MUHUMAIbHbIM
TpeboBaHusm. Nveto-
LLMXCS 3HAHWI, YMEHWUN,
HaBbIKOB B LI€JTIOM J0-
CTaTOYHO AN peLueHns
npakTu4eckmx (npodec-
CMOHarnbHbIX) 3agad

neTeHummn B LLIeNIOM COoOT-
BeTCTBYET TpeboBaHMsAM.
MmetoLmxcsa 3HaHum, yme-
HWI, HABbIKOB U MOTUBa-
UMM B LLEENOM JOCTaTO4HO
NS pelleHust ctaHgapT-
HbIX NMpaKTU4eckux (nNpo-
beccroHanbHbIx) 3agay

NneTeHLUMN NOMHOCTBI0
CcooTBEeTCTBYET TpeboBa-
HuaM. imeromxcs 3Ha-
HWUWA, YMEHWI, HaBbIKOB U
MOTMBAaLMK B NOSTHON Me-

pe AOCTaToYHO Ans pelue-
HUS CMOXHbIX NpaKkTu4e-
ckux (npodheccroHanb-
HbIX) 3agay

®opmbl 1 cpea-
CTBa KOHTpoOns

opmMupoBaHns
KOMMeTeHunn

KpuTepum oueHuBaHus

YK-1

NO-1yca

[NonHoTa 3HaHui

OCHOBHbIE METO-
Obl peleHna ma-
TeMaTU4ecKkmnx
3agad

dparmeHTapHble NOHATUS
OCHOBHbIX METOA0B peLLe-
HUSt MaTemaTnyecknx 3aaay

HenonHble npeacraene-

HWUsi 06 OCHOBHbLIX METO-

Oax pelleHus matema-
TUYECKNX 3aaau

CdopmupoBaHHble, HO
cofepxallme oTaesbHble
npo6Genbl npeacTaBneHus

06 OCHOBHbIX MeToaax
peLleHnst MaTeMaTn4eckux

3agad

CdopmupoBaHHble npea-

cTaBneHusi 06 OCHOBHBbIX

MeTodax peLueHnsi maTte-
mMaTuyeckux 3agay

Hanuuve ymenun

aHanusupoBaTtb
3agaqy, Bblaenss
ee 6a3oBble Co-
cTaenswowmne

dparmeHTapHOe ymMeHue

aHanuaupoBaTb 3aaady,

Bblaenss ee 6asoBble co-
cTaBnsoLe

B uenom ycnewlHoe, HO
He cucrtematmnyeckoe
yMeHue aHanusnpoBsaTtb
3agavy, Bblaenaa ee
6a3oBble cocTaBnsioLLme

B uenom ycneluHoe, HO
cofepxalliee otaesibHble
npo6enbl yMeHue aHanu-
3upoBaTb 3aaady, Bblge-
nas ee 6a3oBble cocTaB-

nawoLme

CdopmrpoBaHHOe yMeHne
aHanuavpoBaTb 3agavy,
Bblaensisi ee 6asoBble
cocTasnsioLe

Hanunuve HaBbIkoB
(BNageHue onbiToM)

OCYLLIECTBNATb
[EeKOMMNO3NLMIO

dparmeHTapHoe BrageHve
HaBblKaMW OCYLLECTBMATb

B uenom ycnewlHoe, HO
He cucrematmnyeckoe

B uenom ycnewlHoe, HO
cogepxallee otgenbHble

CchopmumpoBaHHOe Briage-
HWMe HaBblkaMM1 OCYLLIECTB-

3aKnoYuTEnNb-
Hoe TecTupoBa-
Hue;
BOMPOCHI 3K3a-
MeHaLMOHHOro
3apaHus;
UHOuBMAYanb-
HOe 3aaaHue no
TUNoBOMYy pac-
YeTy; camocTosi-
TenbHas pabo-
Ta; KOHTPOMNbHas
paboTa (3a0u4-
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3agaun

[EeKOMMO3MLIMIO 3ada4n

BrnageHne HaBblkaMun
OCYLLEeCTBNATb EKOM-
Nno3numnio 3agayu

I'IpOGeJ'IbI BrnageHne HaBbl-
KaMW OCyLLeCTBNATb Ae-
KOMMNO3nUMK 3agayu

NATb AEKOMMO3MLMIO 3a-
aauv

NO-2yx1

[NonHoTa 3HaHun

OCHOBHblE MaTe-
MaTuyeckKne 3ako-
Hbl

dparmeHTapHble NOHATUSI 06
OCHOBHbIX MaTeMaTU4eCcKuX
3aKOHax

HenonHble npeacrtaene-
HUsi 06 OCHOBHbIX MaTe-
MaTUYECKUX 3aKoHax

CdopmMupoBaHHsble, HO
copepxawiue OTAerbHble
npo6enbl NpeacTaBneHns
06 OCHOBHbIX MaTemaTtu-
YecKX 3aKoHax

CdopmupoBaHHble npea-
cTaBneHnss o6 OCHOBHbIX
MaTemMaTUYeCcKMX 3aKoHax

Hanuune ymenun

pelwaTb nocrae-
NeHHble 3a4a4m

PparmeHTapHoe ymeHune
pelaTb NOCTaBNEHHbIE
3agaum

B uenom ycneuHoe, Ho
He cucTemaTnyeckoe
yMeHue peluaTb NocTaB-
neHHble 3a4a4m

B uenom ycneuHoe, HO
cofepxallee oTaesbHble
npobenbl ymeHne peluaTb

NnocCTaBJIeHHblE 3a4a4u

CdopmrpoBaHHOe ymeHne
pewaTtb NocTaBlieHHble
3apaum

Hannyve HaBbikoB
(BnapgeHue onbiToM)

KPUTNYECKUM
aHanMsom
HaNOEHHOMN UH-
dopmaunm

®parmeHTapHoe BnageHue
KPUTUYECKUM aHanu3om
HangeHHow nHdopmaumnm

B uenom ycneuHoe, HO
He cuctemaTnyeckoe
BnageHne KpUTU4eCKUM
aHanM3om HangeHHon
MHpopmaLmmn

B uenom ycneuiHoe, HO
coaepxallee oTaenbHble
npobenbl BNageHne kpu-

TUYECKUM aHann3om
HangeHHon nHpopmaummn

CdopmupoBaHHoe Bnage-
HWe KpUTUYECKUM aHanw-
30M HaviaeHHON nHop-

maummn

NO-3yk1

[NonHoTa 3HaHui

pasnuuHble Noa-
Xofbl K peLueHunto
3agaq

dparmeHTapHble NOHATUS O
pasnu4YHbIX Noaxodax K pe-
LeHMIo 3aaa4

HenonHble npeacraene-
HWUSI O Pa3NUYHbIX NOA-
Xxofax K pelueHuto 3agay

CdopmupoBaHHble, HO
cofepxaluume otaerbHble
npobenbl NpeAcTaBneHns
0 pasnu4HbIX Nogxonax K

peLueHuto 3aday

CdopmupoBaHHble npea-
CTaBIIEHUS O Pa3fINYHbIX
noaxoAax K peLleHunto
3apay

Hanuune ymeHun

paccmaTpuBaTh
BO3MOXHbIE Ba-
pyaHTbl peLleHnst
3agaun

dparmeHTapHoe ymeHue
paccmaTpuBaTb BO3MOXHbIE
BapuaHTbl peLleHns 3agadun

B uenom ycneluHoe, HO
He cucTemaTmyeckoe
yMeHue paccMaTtpuBath
BO3MOXHble BapuaHTbl
peLleHust 3agayn

B uenom ycneLuHoe, HO
copepxaliee oTAerbHbIe
npobenbl ymeHue pac-
cMmaTpvBaTh BO3MOXHbIE
BapuaHTbl pelleHns 3aaa-
ym

ChopMupoBaHHOE ymMeHue
paccmaTpvBaTh BO3MOX-
Hble BapUaHTbl peLLeHnst

3apaun

Hanunuve HaBbIkoB
(BnapeHuve onbiTom)

meToaamu olle-
HVMBaHUA BapuaH-
TOB peLleHust
3agad, aHanuau-
pys MX OOCTOMH-
cTBa M HegocTaT-
KM

dparmeHTapHoe BnageHve
MeTo[laMM OLIeHUBaHUSA
BapWaHTOB peLLeHNs 3aaay,
aHanM3npys Ux 4OCTOMHCTBA
1 HegoCTaTKn

B uenom ycnewHoe, HO
He cucrtematnyeckoe
BnageHne metogamu

oueHnBaHnA BapnaHToB

pelweHnsa 3agad, aHanu-

31pyAa X 4OCTONHCTBA U

HEeOOoCTaTKu

B uenom ycneluHoe, HO
copepxallee oTaenbHble
npoGenbl BnageHue MeTo-
[ amu oLeHVBaHus Bapw-

aHTOB pelUeHus 3aaau,
aHanmampys X 4OCTOMH-

CTBa ¥ HegocTaTkn

CchopmupoBaHHoe Bnage-
HUE MeToAaMu OLeHVBa-
HUS BAPMaHTOB peLLeHUs]

3afad, aHanuaupys ux

[OCTOMHCTBA M HepgocTaT-

Ku

Hasa copma
0by4yeHus)




2. CTpyKkTypa yyeb6HOM paboThbl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AuUC-

UUNJINHDbI

2.1 OpFaHI/I3aLI,I/IOHHaF| CTPYKTYpa, TPYAOEMKOCTb U NNaH n3y4yeHmna OucunniivHbl

TpyooemkocTb, Yac
cemecTp, kypc*
Bun yueBHoi paboTe 0o4Hasi/ O4HO-3a04Hast 3a04Hasa opma
dopma
1 cemecTtp/ |1 cemecTp/
1 kypc
1 cemecTtp | 1 cemecTp
1. AyaAnTopHbIe 3aHATUSA, BCErO 42/20 58/24 20
- nekunmn 16/8 20/8 6
- NpaKTUyeckme 3aHaTus (BKNYas ceMUHapbl) 26/12 38/16 14
- nabopaTtopHble paboTbl
2. BHeayauTopHas akageMuyeckas pa6orta 66/88 50/84 219
2.1 dukcnpoBaHHble BUAbl BHeayAUTOPHbIX CaMOCTOATENbHbIX
pabort:
BeinonHeHve n coava/3awmrta HanBUAYyanbHOro/rpynnoBoro 3aga-
HUS B BUge™™*
-TUMOBOro pacyeTa 20/20 20/20
- KOHTPOMbHOW paboTkl (3ao4Hasa popma obyyeHust) 30
2.2 CamocTosiTenbHOe n3y4yeHne TeM/BONpPoOCOB NporpamMmbli 16/38 10/44 173
2.3 CamonofroToBKa K ayAUTOPHbIM 3aHATUAM 14/14 14/14 14
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLEHOYHBIX MEpPONPUATHUAX, NPOBOANMBIX B PaMKaXx TEKYLEro KoH- 6/6 6/6 5
TPOMsi OCBOEHUS AUCUMMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
21-2.2):
3.1. MNonyyeHune 3a4éTa N0 UTOraM OCBOEHUS AUCLUNIIUHBI +
3.2. NopgroToBKka ¥ caaya 3K3amMeHa No UToraMm OCBOEHUs AuCLU- 36
NAWHbI
OBLLAA TpyaoeMKOCTb OUCLIMMITUHbI: Hacel 108 144 252
3ayeTHble egUHULbI 3 4 7
lNpumeyvaHue:
* — cemecmp — ANsi O4HOW Y O4HO-3a04HON POPMbI OBYyHEHUS!, KYPC — ANs1 3a04HON (POPMbl 0By4eHUs;
** — KP/KI, pedepaTtalacce/npeseHTaumm, KOHTPONbHOM paboThl (Ans o6yyarLmxcst 3a04HON hopMbl 00y4eHUsT), pacHeTHO-
rpacuyeckon (pacyeTHo-aHanMTU4eckon) paboTel 1 Ap.;

2.2. YkpynHéHHas cogepxaTtenbHas CTpykTypa y4e6HOM aMcumnnuHbl 1 obLuas cxema eé peanvsaumm B y4eGHOM npo-

uecce
TpyRoeMKoCTb pasgena u ee pacnpegeneHue =4
no Bugam y4yebHon paboTbl, Yac. § E_ g
AyauTtopHas paboTa BAPC o 'g < .g. %
3aHATMA %§g§ gg_:
Homep v HaumeHoBaHe o o 3 g% ) 3= 2 %
pasgena AUCLMNIMHBI. 3 5 <| s35 =2 R % 1 EE g5 7 39
YKpYNHEHHbIE TEMbI pa3gena g 5 5 8 3 ol 518 = § >~°§-’ E o g z
S| 8| 8|28 &| 8|28 558 2Z2°
c E X a S 9 3 )
58 8 | °g" |83
22 s & 3 5 3
= z % 5
Z Q
1 2 3 4 5 6 7 8 9 10
OyHasa dopma obyveHus
BAnemeHmsl nuHelHoU aneebpeobl. 22 10 4 6 X 12 4
1 1.1 Mampuupi u delicmeusi Ha0 HUMU. 7 3 1 2 X 4
1.2 Onpedenumenu. 7 3 1 2 X 4
1.3 Cucmewmbi nuHeUHbIX ypasHeHUd. 8 4 2 2 X 4
BAnemeHmbl 8eKMopHoU anzebpsi. 14 4 2 2 X 10 3
2.1 Bekmopsbi. OcHogHbie noHsmusi. Cka- 6 2 1 1 X 4 Camo-
nsipHoe rpousgedeHuUe 8EKIMOPO8 U e20
2 | npunoxeHusl. TeCrTuc::;ﬂ
2.2 BekmopHoe rpoussedeHue 8eKmopos u 8 2 1 1 X 6 pabora VK-1
eeo npunoxeHusi. CMewaHHoe rpoussede- SaﬂaHM;l
HUE 8EKMOPO8 U €20 MPUSIOXKEHUS. TUINOBOO
3 | AHanumu4yeckas eeoMempusi Ha 18 6 2 4 X 12 3 pacueTa
rniockocmu.
3.1 Memod koopduHam Ha MiIocKocmu. 2 X 2
3.2 lNpsimas Ha nrnockocmu. 7 3 1 2 X 4
3.3 Kpusbie smopozo nopsidka. 7 3 1 2 X 4
3.4 [peobpa3sosaHue cucmemsl 1 X 1
KoopduHam.




3.5 lNMonsapHas cucmema KoopOuHam. 1 X 1
4 | AHanumu4yeckasi 2eomempusi 8 npocmpaH- 18 6 2 4 X 12 3
cmee.
4.1 Memod koopduHam 8 npocmpaHcmee. 1 X 1
4.2 Nnockocme. 7 3 1 2 X 4
4.3 lNpsimasi 8 npocmpaHcmee. 7 3 1 2 X 4
4.4 lNpsamas u nnockocms 8 rnpocmpaH- 3 X 3
cmee.
5 | KomnnekcHbie yucna u delicmeusi 16 6 2 4 X 10 3
Had HUMU.
5.1 lpedcmaesneHue KOMIMIEKCHbIX Hucerl. 7 3 1 2 X 4
Obnacmu Ha KOMMIeKcHoU niaocKkocmu.
5.2 Onepauyuu Ha0 KOMIIEKCHbIMU Yucra- 9 3 1 2 X 6
mu.
6 BegedeHue 8 aHanus. 20 10 4 6 X 10 4
6.1 lNpeden pyHKYUU. 12 6 2 4 X 6
6.2 HenpepbisHocmb QhyHKUUU. 8 4 2 2 X 4
[MpomexyToyHasa aTTecTaums X X x x X x 3aver
MTtoro 3a 1 cemecTtp | 108 42 16 26 X 66 20
7 | AugppeperyuansHoe ucyucneHue pyHkyud | 30 12 4 8 x 18 4
00HOU nepemeHHoU.
7.1 lNpoussodHas hyHKYUU. 9 3 1 2 x 6
7.2 JugpchepeHuyuan gpyHKyUU. 9 3 1 2 x 6
7.3 MpunoxeHusi Npou3go0HoOU. 12 6 2 4 X 6
8 WHmeeparnbHoe ucyucneHue yHKyUU 00- 30 12 4 8 x 18 4
HoU riepeMeHHOU.
8.1 HeonpedenéHHbil uHmeeparn. 12 6 2 4 x 6
8.2 OnpedenéHHbil uHmeazpar. 9 3 1 2 x 6
8.3 lpunoxeHusi onpedenéHHO20 9 3 1 2 x 6
UHmMeaparna. Camo-
QDYHKUUU HECKOJIbKUX NepeMeHHbIX 28 10 4 6 x 18 4 cTos-
9.1 OcHogHble noHsmusi QHI. 6 3 1 2 x 3 TenbHas
9.2 YacmHble npou3eodHbie ®HII. Jugpgpe- 6 3 1 2 x 3 paborTa. YK-1
9 peHyuan ®HI. 3apgaHusa
9.3 lpunoxeHusi YacmHbIX MPOU3B00OHbIX 10 4 2 2 x 6 TUMNOBOIO
QHI pacyeta
9.4 KpamHbie uHmeeparbl 3 X 3
9.5 KpusonuHelHble uHmezparib! 3 x 3
10 | QugpgbepeHyuarnbHbie ypasHEHUs. 30 12 4 8 x 18 4
10.1 JugbgpepeHyuarnbHble ypagHeHUs 15 6 2 4 x 9
rnepso2o nopsioka.
10.2 fugbgpepeHyuarbHble ypasHeHUs 15 6 2 4 x 9
8mopozo nopsidka.
11 | Pso0ebl. 26 12 4 8 x 14 4
11.1 Hucnosesbie psdbi. 12 6 2 4 x 6
11.2 CmeneHHble psidbl U UX MPUITOXEHUS. 14 6 2 4 X 8
lMpomexyToyHasa aTTecTaums 36 X X x x X x | Ok3ameH
Wtoro 3a 2 cemectp | 180 | 58 20 38 x 86 | 20
Wtoro no ancuunnure | 288 | 100 36 64 X 152 | 40
O4HO-3a04Has ¢phopma ob6yueHuUs
OAnemeHmbI nuHelHOU aneebpsbl. 20 4 2 2 x 16 4
1 1.1 Mampuubi u delicmeus Had HUMU. 7 1 1 X 6
1.2 Onpedenumenu. 5 1 1 x 4
1.3 Cucmembi NUHEUHbIX ypagHeHUU. 8 2 2 x 6
OAnemeHmMbl 6eKMOpHoU anzebpel. 16 2 2 x 14 3
2.1 Bekmopsbi. OcHogHble noHsmusi. Cka- 7 1 1 x 6
JISiPHOE rnpou3sedeHue 8eKmMopos U e20
2 | npunoxeHus. Cawmo-
2.2 BekmopHoe npoussedeHue 8eKmMopos U 9 1 1 x 8 cTos-
eeo npunoxeHusi. CMewaHHoe rpouseede- TenbHas
HUE 8eKmMopo8 U e20 MPUIOKEeHUS. pabora. YK-1
AHanumuuyeckasi eeomempusi Ha 18 4 2 2 x 14 3 3apaHus
rnockocmu. TUNOBOrO
3.1 Memod KkoopduHam Ha rao0cKocmu. 2 X 2 pacyeta
3 3.2 psivasi Ha nrockocmu. 6 2 1 1 x 4
3.3 Kpuebie smopozo nopsioka. 6 2 1 1 x 4
3.4 [peobpa3sosaHue cucmembl 2 x 2
KoopduHam.
3.5 lNonsapHas cucmema koopOuHam. 2 x 2
4 AHanumud4eckasi ceoMempusi 8 MpocmpaH- 18 4 2 2 x 14 3

cmee.




4.1 Memod koopduHam 8 npocmpaHcmee. 2 x 2
4.2 Nnockocme. 5 1 1 x 4
4.3 lNpsmasi 8 npocmpaHcmee. 5 1 1 X 4
4.4 lNpsimas u nnockocme 8 NpocmpaH- 6 2 x 4
cmee.
KomninekcHele 4ucna u delicmausi 16 2 14 3
Had HUMU.
5.1 lNpedcmasneHue KOMIIeKCHbIX Yucern. 7 1 6
Obnacmu Ha KOMIIeKCHOU M/10CKOCMU.
5.2 Onepayuu Hal KOMMIeKCHbIMU Yucra- 9 1 8
Mu.
BgedeHue 8 aHanus. 20 4 2 x 16 4
6.1 lNpeden gyHKYUU. 12 4 2 x 8
6.2 HenpepbigsHocmb gyHKUUL. 8 X 8
lMpomexyToyHasa atTectaums x X X x X x 3aver
Wtoro 3a 1 cemectp | 108 20 8 x 88 | 20
JAucbpeperyuansbHoe ucyucneHue pyHkuyud | 30 6 2 X 24 4
00HOU nepemeHHOU.
7.1 lNpoussodHas hyHKUUU. 11 3 1 X 8
7.2 JuepgpepeHuyuan pyHKyUU. 9 1 1 X 8
7.3 MpunoxeHusi Npou3gooHOU. 10 2 X 8
WHmeeparnbHoe ucyucieHue yHKUUU o0- 30 6 2 X 24 4
Hou riepeMeHHOU.
8.1 HeonpedenéHHbIl uHmeepar. 10 2 2 x 8
8.2 OnpedenéHHbil uHmeapar. 10 2 8
8.3 lpunoxeHus onpedenéHHO20 10 2 8
UHmMezparna. Camo-
DyHKUUU HECKOITbKUX MePeMeHHbIX 28 4 2 24 4 cTos-
9.1 OcHoeHble noHsimusi OHI. 5 1 1 4 TenbHas
9.2 YacmHble npou3eodHbie ®HII. Jugpgpe- 7 1 1 6 pabora. YK-1
peHyuan ®HI. 3apgaHusa
9.3 lpunoxeHusi YacmHbIX MPOU3B0OHbIX 6 2 4 TUMNOBOTO
OHIM pacyeTta
9.4 KpamHbie uHmeezparbi 6 X 6
9.5 KpusosnuHelHbie uHmezparibs| 4 X 4
JAucbpepeHyuarnbHbie ypagHEHUs. 28 4 2 X 24 4
10.1 JugbgpepeHyuarbHble ypagHeHUs 14 2 2 X 12
rnepeoao nopsioka.
10.2 JucbgpepeHyuarbHbie ypasHeHUs 14 2 X 12
8mopoeo nopsidka.
Ps0bl. 28 2 2 x 24 4
11.1 Yucnosble psidbi. 14 2 2 x 12
11.2 CmeneHHble psidbi U UX MPUOXEHUS. 14 2 X 12
[MpomexyToyHas attectauust | 36 X X x x X x | Ok3ameH
WTtoro 3a 2 cemecTp | 144 24 8 16 X 120 | 20
WToro no gucumnnuHe | 288 44 16 28 X 208 | 40
3ao4Has ¢popma obyyeHus
OnemeHmbl nuHelHoU anzebpsl. 18 2 2 x 16 2
1.1 Mampuup! u delicmeusi Had HUMU. 4 x 4
1.2 Onpedenumenu. 4 x 4
1.3 Cucmemsb! TUHeUHbIX ypagHeHuUU. 10 2 2 x 8
OnemeHmbl 8eKMOpPHOU aneebpsil. 14 x 14 2
2.1 Bekmopsbi. OcHogHble noHamusi. Cka- 6 x 6
JIsipHoe npou3eedeHue 8EKMOPOo8 U e20
MPUMOXEHUS. Camo-
2.2 BekmopHoe npouseedeHuUe 8eKmMopos 8 8 cTost-
u eeo npurnoxeHusi. CMewaHHoe npous- Tenbhas
8edeHuUe 8EKMOPOo8 U €20 MPUITOXKEHUS. patora.
3apgaHna | YK-1
AHanumudyeckasi 2eomempusi Ha 18 2 2 16 2 KOH-
rocKkocmu. Tponb-
3.1 Memod koopduHam Ha riocKocmu. 4 x 4 HOV pa-
3.2 Npsimas Ha nnockocmu. 5 1 1 X 4 60TbI
3.3 Kpusbie smopozo nopsidka. 5 1 1 x 4
3.4 lpeobpaszosaHue cucmemnbl 2 x 2
KoopduHam.
3.5 [onspHas cucmema KoopOUHam. 2 x 2
AHanumuuyeckasi 2eomempusi 8 rpo- 18 2 16 2
cmpaHcmse.
4.1 Memod koopdQuHam npocmpaHcmae. 4 4
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4.2 [nockocme. 5 1 1 x 4
4.3 lNpsimas e npocmpaHcmee. 5 1 1 X 4
4.4 lNpsimas u naockocmsb 8 rnpPocmpaH- 4 x 4
cmee.
KomrinekcHble ducna u delicmeusi 18 2 2 x 16 1
Had HUMU.
5.1 lNpedcmasrneHue KOMMIEKCHbIX HYu- 9 1 1 x 8
5 cen. Obrnacmu Ha KOMMIIEKCHOU MIIOCKO-
cmu.
5.2 Onepayuu Ha0 KOMIMIEKCHbIMU YUC- 9 1 1 x 8
amu.
BesedeHrue e aHanus. 18 2 2 x 16 1
6 6.1 lNpeden pyHKYUU. 12 2 2 X 10
6.2 HenpepbigsHocmb ghyHKUUU. 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
JugbgpepeHyuarnsbHoe ucyucneHue yHK- 34 4 2 2 x 30 4
yut odHoul nepemeHHou.
7 7.1 NpoussodHasi pyHKyUU. 10 X 10
7.2 JucbcbepeHyuan hyHKUUU. 10 X 10
7.3 lMpunoxeHusi npou3godHoU. 12 2 2 x 10
WHmeeparnbHoe ucyucneHue yHKyuU 41 2 2 x 39 4
00HOU rnepemMeHHoU.
8 8.1 HeonpedenérHbil uHmeapari. 14 2 2 x 12
8.2 OnpedenéHHbill uHmezpar. 12 X 12
8.3 lNpurnoxeHus onpedenéHHo20 15 x 15
uHmezpana. Cawmo-
DYHKYUU HECKONIbKUX MEPeMeEHHbIX 32 2 2 30 4 cTost-
9.1 OcHoeHble noHsmusi @HI. 7 1 1 6 TeneHas
9.2 YacmHbie npouseodHbie ®HII. Jugp- 4 1 1 6 g acora.
agaHus YK-1
9 gepeHyuan QHII. KOH-
9.3 lMpurnoxeHusi YacmHbIX MPOU3BOOHbIX 6 x 6
OHI1 TPOnb-
9.4 KpamHbie uHmeaparibl 6 x 6 chM)Ti?
9.5 KpusonuHeliHble uHmezparisi 6 x 6
JucbgpepeHyuarnbHble ypasHeHUs. 32 2 2 X 30 4
10.1 JugbgbepeHyuarbHble ypasHeHUs 15 1 1 x 14
10 repsgoeo rnopsidka.
10.2 JugbgbepeHyuarbHble ypasHeHUs 17 1 1 x 16
8mopoeo nopsidka.
Ps0bl. 34 2 2 x 30 4
1 11.1 Yucnosbie psidsbi. 18 2 2 x 16
11.2 CmeneHHble psdbl U UX rpUsIoxe- 16 X 16
HUSL.
[MpomexyToyHas atTectauus x X X X X X x | Ok3ameH
WTtoro 3a 2 cemecTp | 180 10 2 8 X 161 | 20 9
WToro no gucumnnude | 288 20 6 14 255 | 30 13

3. O6wue opraHM3auMoHHbIe TpeboBaHUA K yuebHoM paboTe oby4arouierocs
3.1. OpraHu3sauus 3aHATUM U TpebGoBaHNA K y4ebHoM paboTe oGyyvatoLlierocs

OpraHusauma 3aHATUIA N0 AUCLUMUNMMHE HOCUT LUMKNUYeckuin xapaktep. Mo oauvHHaguatv pasgenam

npeaycMoTpeHa B3anMoyBsidaHHas Lenoyka y4ebHblx paboT: Nekuust — npakTUYeckme 3aHsSTUs — CamMoCTOos -
TenbHasa paboTa obyvalolnxcs (ayauTopHas v BHeayauTopHas). Ha 3aHATMAX cTyaeHdeckas rpynna no-
nyyaeT 3agaHusl U pekoMeHaaUuun.

YuutbiBasd ctatyc AucumninHbl

TpeboBaHwus:

WCTOYHMKM B BuZe y4yebHol, yueGHO-MeToanYecKomn nMtepaTypbl Mo BCEM pasgenam.

obsizaTenbHoe nocelleHne 06y‘~IaPOLL|,I/IMCﬂ BCeX BMOOB ayAUTOPHbIX 3aHATUN;
BeJEHME KOHCMEKTA B XOA€E NEKUMNOHHbIX 3aHATUN;
Ka4yeCTBEeHHaA CaMOCTOATESIbHAA NOoAroToBka K NpakTUu4eCKMM 3aHATUAM, akKTUBHasA pa60Ta Ha HUX;

aKTMBHadA, pUTMUYHaAA CaMOCTOoATeNIbHadA ayauTopHad U BHeayauUTOpHadA pa60Ta o6yqa+ou.|,eroc;| B

[ns cBoeBpeMEeHHON MOoMOoLWM OByYalLWmMMCa NpyM M3ydeHUn OUCUUNMMHBI Kadedpon OpraHu3yrTCs
WHAMBUAOYyanbHbIE U rPYNNOBblE KOHCYNbTauun, yCTaHaBNMBaeTCs BPEMS NMpMema BbIMOSTHEHHbIX paborT.
K €€ M3y4YyeHMI0 MnpeabsBhsiOTCA Ccrneaylowune OpraHU3auMOHHbIE

COOTBETCTBUU C I'IﬂaHOM-Fpa(bMKOM, npencraBneHHbIM B Tabnuue 2.4; CBOeBpeMeHHada caadva npeno-
JaBatenio OTYETHbIX OKYMEHTOB Mo ayaAUTOPHbIM U BHEeayOUTOPHbLIM B1U4aM pa60T;
- B Cllydae Hanndmnga nponyweHHbIX o6yqa}ou.w|M09| 3aHATUSIM, HEOOXOAMMO nony4nTb KOHCYIbTaUUio

Mo NoAroToBKe M 0POPMITEHUIO OTAENbHBIX BUOOB 3a4aHui.

[N ycnewHoro OCBOEHWS AUCLMMNUHLI, obyvatowemycst npeanararotes y4ebHo-MHpopMauroHHbIE
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3.2. YcnoBusa ponycka K 3ayeTy /3k3aMeHy o AUCLUNSIMHE

®opma ammecmauuu cmydeHmos — 3ayem 1 cemecmp. YyacTne CTyfeHTa B npoueaype nonyde-
HUA 3a4éTa OCYyLLECTBNAETCH 3a CYET y4ebHOro BpeMeHu (TpygoéMKOCTU), OTBEAEHHOIO Ha U3ydeHue auc-
UUNIIVHBI.

OcHogHbIe ycriosus nosnydeHuss cmyOeHmom 3a4yéma:
3a4yeT BbICTaBMSAETCS MO pe3yfbTaTtaM TEKYLLEro KOHTPOns (TEeKyLLEen ycneBaemMocT! B CEMECTPE) U UTOroBO-
ro TeCTUPOBaHUS.

[naHoeas ripoyedypa nonyyeHus 3a4éma:

1) UtoroBoe TecTMpoBaHume.

2) MNpenogaBaTtenb NpocMaTpuBaeT 3anucu B XXypHarne y4éTa nocewaemMocTy 1 yCcrneBaemocTu CTy-
OEHTOB.

3)[penogaBaTenb BbICTABMSAET «3a4YTEHO» B 9K3aMEHALMOHHYIO BEAOMOCTb U B 3a4ETHYIO KHWDKKY
CTyAeHTa.

®opma ammecmauyuu cmyOeHmo8 — 3K3aMeH 2 cemecmp.

Ok3ameH gaBnseTca OpMOIN KOHTPONS, KOTOPbIN BbiCTaBnaeTcs oby4yarowemyca cornacHo «[llono-
KEHUS O TEeKyLLeM KOHTpOre ycneBaemoCTW, MPOMEXYTOYHOW aTTecTaumn obyyarowmuxca no nporpaMmMam
Bbicllero obpasoBaHusa (6akanaBpuat, cneumanuTeT, MarucTpaTtypa) U cpegHero npodeccmMoHanbHoro o6-
pasoBaHus B PrbOY BO Owmckuin TAY», BbINOMHMBLLUEMY B NMOSTHOM OObeMe BCe MepeyucrieHHble B N.2-3
TpeboBaHusa Kk y4ebHol paboTe, Npolleawnii BCe BUAbI TECTUPOBAHUS, BbINOMHEHUS TUMNOBOMO pacyeTa, ca-
MOCTOSITENbHbIX PaboT C NOMOXWUTENBHOW OLEHKOW. B criydae HENomnHoro BbIMONTHEHMS YKa3aHHbIX YCIOBUN
Nno YBaXXWUTEMbHOW MNpUYMHE, oby4darollemycs MoryT ObiTb NpPeanoXeHbl MHOUBMAyarbHble 3adaHusa Mo
nponyLeHHomy y4ebHomy MaTtepumarny.

Ok3ameH NpoBOAUTCS B NMUCbMEHHOW dopMe no buneTtam. K ak3aMmeHy AonyCcKaloTCs CTyAEeHThI, Bbl-
nonHmBLLKE BCe BUAbl paboT, npeayCcMOTpeHHble paboyert NporpaMmmont AUCLUMNMVHBI U NOMyYnBLUME 3a4eT
3a nepBbln cemecTp. Ha ak3ameHe 3anpelleHo Nonb30BaTbCs CNpaBOYHbIMUM MaTepunanamu, TenedoHamu,
KOMMbOTEPAMU N APYrov TEXHUKOW. B Havane ak3ameHa CTyaeHT BblOMpaeT 6GMneT 1 roToBUT MUCbMEHHbIN
oTBeT Ha nucte He 6onee 60 muHyT. [Nocne aToro paboThl coaloTCs NpenogaBaTeniio Ha NPOBEpPKy, nocne
KOTOpoW npoxoauTt cobecefoBaHMe npenogaBaTensi co cTygeHTamu no 6unety. Bo3amMoxHbl 4ONONHUTENb-
Hble BOMPOCHI HA YCMOTPEHUE NpenofaBaTens no BCEM U3y4YeHHbIM TeMaM B JaHHOM CEMECTpE.

BbicTaBnsit0TCA OLIEHKM:

«OTNMYHOY» — 3a rMyOOoKMEe N NPOYHbIE 3HAHWSA TEOPETMYECKOro MaTepuana (onpefeneHne nNoHATUN,
AoKa3aTenbCTBO TEOPEM, B3aMMOCBA3b MEXAY NMOHATUAMU) N YMEHME MPUMEHSATb €ro Npu pelieHnn 3a-
Aau.

«XOpOLLUO» — OTBET HEe COAEpPXUT rpydbix ownboK, MaTepman ocBeLaeTcsi NofnHOCTLIO, TeopeTuye-

CKUI MaTepuan NpUMeHseTcs Npu peLleHnn 3agad, HO BO3MOXHbI HeA0YeThbl, yCTpaHAeMble nocrne HaBoas-
LLMX BOMPOCOB.

«YOOBNETBOPUTENBHO» — 3@ 3HAHWE OTAENbHbIX OCHOBHbLIX MOHATUA U TEOPEM, YMEeHuEe pellaTb
CTaHOapTHble TUMOBblE 3adau.

«HEYOOBNETBOPUTENIBHOY» — 3@ HE3HAHUE OCHOBHbIX MOHSITUW, NPaBWIl, CBOWCTB, HEYMEHWE NpUMe-
HATb TEOPETUYECKUI MaTepuan ansi peleHnst TMNoBbIX 3a4ad.

4, JleKLUMOHHbIe 3aHATUA

Ona n3yvaroLmx QuCUUnIIiMHy YMTaroTCA Jiekunm B COOTBETCTBUM C NM1aHOM, npencraBiieHHbIM B Tabnuue 3.

Tabnuya 3 - IleKUMOoHHbIN KypcC.

No TpynoemKocTb Mo pas-
B geny, vac.
© OuHas/ouHo MpumeHsemble nH-
5 s Tema nekummn. OCHOBHbIE BOMPOCHI TEMbI 3304Has 3a04yHas | TepakTuBHble POPMbI
=3 2 dopma o6yyeHus
@ o copma
C
[oF
1 2 3 4 5 6
1 cemecTtp
Tema: dnemeHmbl NUHeUHOU anzebpebl. 4/2
1 1. MaTpuubl 1 AeNCTBUSE HAZ HUMM. 1
1 pul a A Jlekums ¢ 3annaHmpo-
1 2. Onpegenutenu. 1
= = BaHHbIMW ownbKkamm
2 3. CncTeMbl NIMHEVHbBIX YPaBHEHUI. 2/2 2
Tema: DnemeHmMbl 8eKMOpPHOU anzebpsb! 2
1. BekTopbl. OCHOBHbIE NOHATUA. CkanspHoe npouns- 1
BeEeHMEe BEKTOPOB M ero NpuioxeHus
2 Jlekuusa ¢ 3annaHunpo-
3 2. BekTopHO€e npousBedeHne BEKTOPOB U ero npuno-
BaHHbIMW OLLUMGKamMu
XeHusi. CMellaHHOe NpoussBeaeHe BEKTOPOB U ero 1
NPUNOXEHUS.
3 Tema: AHanumudeckasi 2eo0Mempusi Ha rockocmu 2/2 Jlekums ¢ 3annaHunpo-
1. MeToa KoopAMHAT Ha MITOCKOCTW. BaHHbIMW OLUMGKaMu
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2. MNpsiMas Ha NNOCKOCTMU. 1/1
4 2
3. KpuBble BTOpOro nopsigka. 1/1
4. NpeobpasoBaHne CUCTEMBI
KoopamHar.
5. lNonspHas cuctema koopauHarT.
Tema: AHanumudeckasi 2eomMempusi 8 MpocmpaHcmee 2/2
1. MeToa koopamHaT NpPOCTPaHCTBE. Nekuus! G 3annaHupo-
4 2. MNnockocTb.
5 BaHHbIMW ownbkamm
3. MNpsimas B npocTpaHcTBe. 1/1
4. MpsaAmas 1 NNOCKOCTb B MPOCTPaHCTBE. 1/1
Tema: KomnnekcHble Yucna u delicmsusi 2
Had HUMU.
5 1. MpencTaBneHue KoMMneKcHbIx Yncen. O6nacTu Ha 1
6 KOMMNIEKCHOW NSI0CKOCTHU.
2. Onepaumun Haa KOMNNEKCHbIMU YUCHaMMU. 1
Tema: BsedeHue 8 aHanus. 4/2
6 7 1. Mpegen dyHKUMK. 2/2
8 2 .HenpepbIBHOCTb (PYHKLINNA. 2
WN1oro 3a 1 cemecTp: 16/8 4
2 cemecTtp
Tema: JugbgbepeHyuarnbHoe ucqucneHue pyHkyul 4/2
00HOU rnepemMeHHoU.
7 1 ; [MpounssogHasa dyHKUNK. 1/1 Nekuus! G 3anNNaHUpo-
. AndbdepeHuman yHKumn. 1/1
= BaHHbIMW ownbkamm
2 3. MNpunoxeHnsa NponM3BogHON. 2
Tema: lhnmeeparnbHoe ucqucneHue hyHKyuu oOHOU 4/2
rnepemMeHHou.
8 3 1. HeonpegenéHHbin nHrerpan. 2/2 2
2. OnpepenéHHbli HTErpan. 1 Jlekums ¢ 3annaHmpo-
4 3. MNpunoxeHnsa onpenenéxHHoro 1 BaHHbIMW OLLUMGKamMu
WHTErpana.
Tema: QyHKYUU HECKOMbKUX MEPEMEHHDIX. 4/2
1. OcHoBHble noHATMA OHI. 1/1
5 2. YacTtHble npounsBogHble PHI. JuddepeHuman 1/1
9 OHI. Jlekums ¢ 3annaHmpo-
6 3. MNpunoxeHnsa YacTHbIX NMPOU3BOAHbIX 2 BaHHbIMU OLLMBKaMM
DHIM.
4.KpaTtHble nHTerpansl
5.KpnBonunHelHble nHTerpanbl
Tema: fuebghepeHyuarnbHble ypasHEeHUs. 4/2
10 7 1. QndbpepeHumanbHble ypaBHEHUS 2/2 TeKuMs ¢ 3annaHNpo-
nepBoro nopsigka.
BaHHbIMW OLLUMGKamMu
8 2. InddepeHumanbHble ypaBHEHNS BTOPOro nopsaka. 2
Tema: Psiobl 4
11 9 1. Yncnosble psaabl. 2 Jlekums ¢ 3annaHmpo-
10 | 2. CteneHHble psiabl U UX NPUNOXEHUS. 2 BaHHbIMW OLLUMGKaMU
WTtoro 3a 2 cemecTp: 20
Ob6wasa Tpya0EeMKOCTb NTIEKLMOHHOrO Kypca 36/8 2 X

Bcero nekuumn no gucumnnmHe: | 4ac.

/13 HUX B MHTEPaKTUBHOW bopMe: yac.

- 04yHasi/o4HO-3a04Hasa dhopma obydeHust | 36/16

- 04Hasi/o4yHO-3a04Has hopma obyyeHust | 36/16

- 3a04Hasa popma o6yyeHus 6

- 3a04Has gpopma 06yyeHus 6

lMpumeyvaHus:

- MaTepuarnbHO-TEXHNYEeCKoe obecneyeHne NeKUMOHHOro Kypca — cM. lNpunoxexue 6;
- obecneyeHrie NeKUMOHHOTO Kypca y4ebHow, yuebHO-MeToaMYeckon NuTepaTypon U UHbIMU BUBNMOTEYHO-MHOPMALIMOHHBIMUN pe-
cypcamu u cpefcteamu obecneveHusi obpasoBaTenbHoro npouecca — cM. MNpunoxexus 1 m 2.
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nvue 4.

5. I'Ipalcmqecme 3aHATUA NO AgucuumniimHe n NnoaroToBkKka K HUM

I'IpalcrmquKme 3aHATUA NO KypCy NpoBOOATCA B COOTBETCTBMM C NiiaHOM, npeacrtaBfieHHbIM B Tab-

Tabnvua 4 - MNpyMepHbIV TEMaTUYECKV NNaH NPaKTUYECKVX 3aHATUI MO pasgenam y4ebHom QUCLMNIVHBI

TpyaoeMKocTb No pas-

Ne
geny, vac.
1
e Tema 3aHATHA / Mcnonb3yemble nH- Csssb
£ = OuHasi/o4HO-
o = = MpumepHble Bonpockl Ha obcyxaeHne 3304Has 3a04Has | TepakTuBHble YOP- | 3aHATUA C
cSl = (Ana cemmHapCKMX 3aHATUN) dopma MbI** BAPC*
o2 I dopma
=) (1]
(] (3]
@®
o
1 2 3 4 5 6 7
1 cemecTp
1 1 MaTpuupbl n 4encTensa Hag HAMMN. o/
BblyncneHve onpeaenuTenein BTOPOro u
2 | TpeTbero nopsaakos. Anrebpanyeckue 0o- 2/1
norHeHus n mnHopsbl. Teopema Jlannaca.
3 | PeweHune cuctem nNnMHENHbIX ypaBHEHUI 2
MoHsiTne BekTopa. JNInHenHble onepaumu
HaJ BEKTOpamu.
CkanspHoe npov3BeaeHne BEKTOPOB U ero
NPUNOXEHUS.
2 4 P 2/2 lyrn-cpopma
BekTopHOe nNponsBefeHVe BEKTOPOB U Er0
NPUIOXKEHWUS.
CwmeluaHHOe Npon3BefeHe BEKTOPOB 1 ero
NPUNOXEHUS.
5 MeTog koopaumHart. [Npsamas Ha NIoCKOCTW. 2/1 PaboTta B manbIx
KpwvBble BToporo nopsiaka. rpynnax.
Pab6oTta c naketom
6 2/1 2 OUCHBIX NPOrpamMmM.
3 ocrn,
Y3 CPC
MpeobpasoBaHue cuctembl
koopauHaTt. NonsgpHasa cuctema koopavMHaT
MeTof KoopAMHaT B NPOCTPAHCTBE
4 7 | MNnockocTb 2
8 [Mpsimasa B npocTpaHcTBe. 2
MpsAmas n NNOCcKoCTb B MPOCTPAHCTBE. -2
9 MpencraBnexnve komnnekcHoix ymcen. O6- 2/1 PaboTa B manbix
5 NacTn Ha KOMMNIEKCHOMN MITOCKOCTM. 2 rpynnax. Baammo-
10 | Onepaumu Hag KOMMNNEKCHBIMW YMCIaMMu. 2/1 oby4yeHue.
PaboTa B MmanbIx
11-
12 Mpenen dyHKUMN. 4/2 2 rpynnax. Bsanmo-
obyyeHne.
6 PaboTta ¢ oHnanH-
cepBucamu NocTpo-
13 | HenpepblBHOCTb (OyHKLUN 2 P P
eHus rpacmkos
dPYHKUMIA
WTtoro 3a 1 cemecTp: 26/12 6
2 cemecTp
1 | MNpoussoagHas dyHKUUN 2/2
2 | AvddepeHuman dyHKUNN. 2
7 MpunoxeHns Npon3BogHON. Pa6oTa ¢ oHnawH-
cepBuMcamu NOCTPo-
3-4 42 P P
eHus rpacmkos
dYHKLMI
5 | TabnuyHoe nHTErpMpoBaHue 2
PaboTa B MmanbIx
VHTerpvpoBaHue ¢ NOMOLLbK 3aMeHbI Ne-
6 . 2 rpynnax.
peMeHHoN. NHTerpmpoBaHue no 4actsim.
OnpegenéxHbivi uHTerpan. ®opmyna Heto-
peaen P pmy . Pa6oTta B manbix
ToHa-JlenbHuua. BeluncneHne onpenenéx-
8 7 2/2 rpynnax. Bzanwmo-
HOro MHTerpana c NoOMOLLbIO NOACTAHOBKU U oBvueHme
Mo 4YacTsaM. y :
~ Pa6oTta c naketom
MpunoxeHus onpegenéHHoro nHTerpana. OcHMCHBIX MIPOTpaMM
8 | HecobcTBeHHbIE MHTerpansl 1-ro u 2-ro 2/2 ’
poza.
9 9 | OcHoBHble noHaTnsa OHI. 2 2
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10 | OudpdpepeHumpoBaHue OHIT. 2
OKCTpeEMYM DYHKUNIA OBYX NEPEMEHHbIX. PaboTa B marnbIx
Haubonbliee v HanMeHbLLee 3Ha4YeHne rpynnax.

11 | dpyHKUMM B 3amKkHYyTOM obnactn. MHK 2/2 Pa6oTa c nakeTom

O(1CHBIX NpOrpamMm.
[IBOWHbIE MHTErpans.
Kp1BOnMHENHbIE NHTErpansbl.
OundpdepeHumansbHble ypaBHEHUSA NepBOro Pa6oTta B manbix

12 | nopsgka: ¢ pa3gensowuMncs nepeMeH- 2 1 rpynnax. Baammo-
HbIMW, OQHOPOAHbIE, NMMHENHbIE obyyeHue.

13 HOnddepeHumansbHbie ypaBHEHNS NepBOro 2
nopsigka. YpasHeHus bepHynnu.

OundpdepeHumansHble ypaBHEHUSA BTOPOro Pa6oTta B manbix

14 | nopsgka, gonyckatoLime NoHwKeHe nopsia- 2/1 rpynnax. Baammo-

10 Ka. oby4yeHue.
OundpdepeHumansHble ypaBHEHUSA BTOPOro
nopsgka. JInHenHble ogHopoaHble andde-
peHumanbHble ypaBHEHNSt BTOPOro nopsgka

15 | € NOCTOAHHbBIMM koadppuumeHtTamu. NuHen- 2/1 1
Hble HeoAHOPOAHbIe AnddepeHumansHbie
ypaBHEHMS BTOPOro nopsiika ¢ NoCTOAHHbI-

MU Ko3dbdULMEeHTaMmM CO cneumanbHoOn
npaBoW YacTblo. .
Yuncnosble pAabl: OCHOBHbIE NOHATUSA. He-

16- 00X0AMMbIN NPU3HAK CXOAUMOCTM p?na. PaboTa B manbix

17 Mpusnak Janambepa, pagukansHbIn Npu- 4/2 2 rpynnax. Baammo-
3Hak Koww. MiHTerpanbHbIn npusHak Koww, oby4yeHne.
npegenbHbIf NPU3HaK CpaBHEHNS.

1 3Hakouyepeaytomecs psabl, NpusHak Jlen-

18 6HMLa. YcnoBHas 1 abcontoTHasi CXo4MMo- o1 PaboTa B MmarnbIx
CTU paga. rpynnax.
CreneHHble pagbl.

MpunoxeHnsa cTeneHHbIX PSAOB. Pa6oTa B manbIx

19 2/1 rpynnax. Bsavmo-

obyy4eHue.
MToro 3a 2 cemecTp: 38/16 8
Bcero npaktuyeckmx 3aHATMI MO gucumn- | 4ac. M3 HMX B MHTEpaKTMBHOM hopme: | uyac.
NnHe:
- 0YHasi/o4HO-3a04Hasa hopma obyyeHuns | 64/28 - OYHasa/04HO-3a04Has popma obyyeHus | 42/26
- 3a04Hasn popma obyyeHus 14 - 3a04Hasa popma obyyeHus 10
B Tom uucne B hopme ceMuHapckmx 3aHsi- -
TN
- OYHas popma 0byyeHus -
- 3a04Hasn popma obyveHus -

* YcriosHble 0603Ha4YeHUs:

OCIl - npegycMoTpeHa obsizaTenibHas caMonoAroToBka k 3aHATUO; Y3 CPC — Ha 3aHATUMM BblOaeTcs 3aaaHune Ha KOH-
kpeTHyto BAPC; NP CPC — 3aHsATMe coaepxaTtenbHo 6asmpyeTcst Ha pesyrbTaTax BbINOMHEHNST 0BYy4YatoLLMMCS KOHKpeT-
Hoi BAPC.

** B T.4. npu ucnons3oBaHum matepmnanos MOOK «HasaHue, Ha3BaHue BY3a-pa3paboTtymka, HasBaHne nnatgopmbl u
CCbIflka Ha Kypc (C ykasaHnem gaTbl nocrnefHero obpateHust) (3anonHseTcs B criyvyae ocyLecTBrneHMs obpasoBaTenb-
HOro npouecca € UCNoMb30BaHNEM MacCOBbIX OTKPbITbIX OHNawH-kypcoB (MOOK) no nogmogenmn 3 «MOOK kak anemeHT
akTMBauuy oby4eHus B ayaMTopumn Ha OCHOBE NpeaBapuTENbHONO CaMOCTOATENbHOMO N3YyYEHUSA»)

lNpumeyaHus:

- MaTepuanbHoO-TEXHUYecKkoe obecrneyeHne NpakTUYECKnX 3aHATUMI — cM. [punoxeHue 6;

- obecneyeHne MpaKkTUYECKUX 3aHATUIA Yy4ebHOW, y4ebHO-MEeToauYECKON nUTEpaTypon U UHbIMKW BUBNMOTEYHO-
MHOPMaLMOHHBLIMKU pecypcamn 1 cpeacTBammu obecnedeHus obpasoBaTenbHoro npouecca — cM. Mpunoxenns 1 mn 2.

MoaroToBka 0By4YatoLMXCA K MPaKTUYECKUM 3aHSTUSIM OCYLLECTBIISIETCS C Y4eTOM 0oOLUei CTPyKTypbl
yyebHoro npotiecca. Ha npakTtnyeckux 3aHsATUSIX OCYLLECTBNSIETCS BXOAHOMN U TEKYLLMIA ayAUTOPHbIN KOHTPOSb MO
OCHOBHbIM MOHATUAM AUCUMNINHGI.

MoaroTtoBka K NPaKTUHMECKUM 3aHATUS MOApa3yMeEBaeT BbIMOMHEHME OOMALUHEro 3afaHuns K ovepes-
HOMY 3aHSATUIO NO 3aaHUAM MNpernoAaBaTensl, BoldaBaeMblM B KOHLE NpeablayLLero 3aHaTus.
[ns ocywecTBneHns paboTbl MO NOAFOTOBKE K 3aHATUAM, HEOGXOAMMO O3HAKOMUTLCSI C METOAUYECKAMMN
yKasaHUsAMM Mo OUCLMMINHE, BHUMATENbHO O3HAKOMUTLCS C NIUTEPATYPON N SNEKTPOHHBLIMM pecypcamMu, ¢ peko-
MeHZaUMsiMK MO NOAroTOBKE, BOMPOCaMM 5151 CAMOKOHTPOJSS.
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6. O6wume meTognyeckue pekoMeHO4auunun No U3y4eHuro
oTAeNnbHbLIX pa3aenoB AUCUNNIIUHDBI

Mpn M3ydYeHUn KOHKPETHOro pasgena OUCUUMMMHLI, M3 Yucra BbIHECEHHBLIX Ha JEKUMOHHbIE U
npakTuyeckme 3aHATUS, obyyaroLemycs cnegyeT yunTbiBaTb U3MNOXEHHbIE HUXKE pekoMeHaauunn. ObpaTute
Ha HMX ocoboe BHMMaHue Npu NOAroTOBKe K aTTecTaunm.

PaboTa no Teme npexage Bcero npegnonaraeT ee udydeHve no y4edbHuky unu nocobuio. Cnegyet 06-
paTuTb BHUMaHWE Ha TO, YTO B Ntobon Teopuu, ectb NMbo HeybeanTenbHble, MO0 Yepecyyp abCcTpakTHbIe,
nmbo CoMHWTENbHbLIE NONoXeHus. MoaToMy HeobxoaMmMo BbipabaTbiBaTb CAMOCTOSTENBHBIE CYXXAEHUS, [0~
MOMHAS UX aprymeHTauuen, 4to 1u cnegyet AEMOHCTpUpOBaTh Ha ceMuHapax. [Ons BelpaboTkm camocTosi-
TENbHOro CYXAEHUS BaXKHbIM SBNSAETCS yMeHme paboTtaTb ¢ Hay4yHow nutepatypon. [loatomy pabota no Te-
Me Kpome ee u3yveHusi no ydebHuky, nocobuio npegnonaraet Takke MOUCK MO TeME Hay4HbIX CTaTen B
Hay4HbIX XXypHanax. Belbop cTaTbun, oTHOCALWENCA K TeMe, nydlle genaTb No NocnegHuM B rody HoMepam,
roe NpuBOAMTCA NepeyeHb cTaTen, onybnmMkoBaHHbIX 3a roj.

CamocTodATenbHas NoAroToBka npeanonaraeT UCnonb3oBaHWe psaa MeToaos.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHue No3BomsieT BblAeNUTb IMaBHOE B U3yvYaemMom MaTepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccCMaTpuBaemMon aBTopom npobreme.

TexHuKka 3anucen B KOHCMEKTE WHAMBMAOyamnbHA, HO €CTb PS4 MpaBuIl, KOTOPble MOMyT MPUHECTU
nonb3dy €ero COCTaBWUTESI: HauyMHas KOHCMEKT, criedyeT 3anucaTb aBTopa U3y4yaemoro npou3BefeHusi, ero
Ha3BaHWe, UCTOYHKK, FAe OHO ONyGIMKOBaHO, rog n3gaHus. Nopsagok KOHCMEKTUPOBAHNS:

a) BHMMAaTenbHOEe YTEHME TEKCTa;

©) nouck B TeKCTe OTBETOB Ha NOCTaBMEHHbIE B N3y4aeMOon TemMe BOMNpPOChI;

B) KpaTKO€, HO YETKOE N MOHATHOE N3MNOXEHNE TEKCTa;

r) BolgeneHve B 3anncun Hanbonee 3Ha4YNMbIX MECT;

A) 3anucb Ha NOMAX BO3HUKAKOLLMX BOMPOCOB, NMOHATUW, KATEroOpMin U CBOMX MbICIIEN.

2. 3anvcu B dhopme TesncoBs, NnaHoB, aHHOTauun, hOpMynmMpOBOK onpedeneHun. Bce nepeuncnen-
Hble hOopMbl MOMOratloT BbICTPOV OpMeHTauun B MOArOTOBNEHHOM MaTtepuane, nogbope apryMeHToB B MOSb-
3y UINN MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. CnoBapb NoHATMI K KaTeropun. CocTtaBneHne crnoBaps nomoraet GbiCTpee ocBavnBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee nmm onepupoBatb. [ogobHbIN cnoBapb cnegyeT BECTU YETKO, pa3bopymBo,
4YTOObI yAOOHO GbINIO MM NONBb30BaTLCS.

7. O6wue meTogmnyeckne pekomeHagaLMm nNo ochopMIIeHU0 N BbINONIHEHUIO OoTAeNbHbIX BuAoB BAPC

7.1.1. NepeyeHb NPUMEPHbLIX TEM TUMNOBbLIX pacyeToB

1 cemecTp
- OnemeHTbI NMUHEHOM anre6pbl: BoluvicneHne onpegenvtenen BoICWMX NOpsaKkoB. Pewwexne cuctem n
NNHENHbIX YPaBHEHU C N HEN3BECTHbIMU MeToaoM [faycca, meTogom obpaTHOM MaTpuubl; No hopmynam
Kpamepa. NccnepoBaHme cucteM m JIMHEMHbLIX yPaBHEHMI C N HEU3BECTHLIMMU.
- AnemMeHTbl BeKTOpHOW anre6pbl: OcHOBHble MOHATUA. CKanspHoe, BEKTOPHOE, CMeLLaHHoe npon3see-
HWe BeKTopoB. BekTopHOE NpoCcTpaHCTBO.
- AHanuTu4yeckas reomeTpums: lNpamas NMMHUS Ha NnockocTu. Kpusbie BToporo nopsigka. MNnockocts u nps-
Masi B MPOCTPaAHCTBE.
- BBepeHue B MmaTeMaTuyeckui aHanus: Belumcnernve npegenos. HenpepbIBHOCTb yHKLMW.

2 cemecTp
- AuddepeHumanbHoe ncumcneHme PyHKLUMMU ogHOMN nepeMeHHomn: JuddepeHumpoBaHne yHKLMN.
MpunoxeHne NPoN3BOAHON K HaXoXaeHuo npeaenos. MNpunoxeHue NPon3BoAHON K NCCreaoBaHNI0 PyHK-
LN 1 NOCTPOEHMIO ee rpaduka.
- MYHKLUMN HECKONBbKUX NepeMeHHbIX: YacTHble MPOn3BOAHbIE (PYHKLUN HECKOMNBKNX MEePEMEHHbIX. JKC-
TpeMyM PYHKLIMN HECKONbKUX NepemMeHHbIX. Hanbonbliee n HamMmeHbLuee 3HaYeHe PyHKLUUN HECKOSbKNX
nepeMeHHbIX B 3aMKHYTOWM obnacTu.
- UHTerpanbHoe ucumncneHuve pyHKUMmn ogHon nepemeHHon: HeonpeaeneHHoii uHTerpan. OCHOBHbIE
MeToabl nHTerpupoBaHus. OnpegeneHHbli nHTerpan. OCHOBHbIE METOAbLI UHTErpupoBaHus. NpunoxeHne
onpeaeneHHOro MHTerpana K BblMUCNeHWIo nnoLaaen nnockux duryp n o6bemoB Ten BpalleHus. Hecob-
CTBEHHbIE MHTerpansl.
- OudcpbepeHunanbHble ypaBHeHUs: [JuddepeHumarnbHble ypaBHeHNUs nepBoro nopsgka. AuddepeHun-
arnbHble ypaBHEHUS BTOPOro Nopsaka.
- Papgbl: Yncnosble pagbl. CTeneHHble paabl.
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3apgaHnAa gnA TUNOBLIX pacyeToB
AnemeHmbI NUHeUHOU anzebpbi

3apaHue 1. Pewnte cuctemy no popmynam Kpamepa
2X—-3y+z+u=3;

X+2z-Uu=3
3X+Yy+2z=8;
2y —-3z2+2u=3.

3apgaHue 2. Hangute, Npn Kaknx 3Ha4eHndax a cucrtema nmeet eguHCTBEHHOE pelleHune. PewuTe cucremy

npv 3agaHHOM 3Ha4YeHUM a : a) MaTpuyHbiM cnocobom; ©) metogom Maycca.

3X; — Xy +2X5 =1

a=2

3apaHue 3. Vccnepyiite cuctemy W, B Criydyae COBMECTHOCTM, 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 ypaBHEHWE, eCrin

ey

A+ X-B=C?

o

AnemeHmMbI eKMOpPHOU anzebpbl.

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

MokaxuTe, 4TO BEKTOPbI

o6pasytoT 6asuc. HanamTe koopaunHaThl BeKTopa

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

3apanue 2. Haigure Moaynb sektopa ¢ = 2d — 3D, ecnu ‘ﬁ‘ =

nb paBeH 120°.

B 9TOM basuce.

3 ‘6‘ = 2, yron Mexay Bektopamn &

3apnaHue 3. BoiacHute, nexat nu Toukn A( -2; 1; 4), B( 0; -1; -3), C( 6; -3; -10) O (2;-6;0) nexaT B ogHOMN

NJTOCKOCTMW.
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AHanumuyeckasi 2ceomempusi

3apanue 1. [JaHbl koopavHaThl BepLUunH TpeyronbHuka ABC. Tpebyetcs:

CocTaBbTe ypaBHeHME CTOPOHbI AB 1 HalTU ee AnuHY.

CocTtaBbTe ypaBHeHMe BbICOTbl BD 1 HanTu ee anvHy.

CocTaBbTe ypaBHeHMe MeanaHbl AM.

Uepes TouKy nepeceyeHns MeguaH nposeaute NpsiMyto, napannenbHy cTtopoHe AB.
Haiigute yron £ A.

Haigute koopavHaTthl ToUkM A/, cMUMMETPUYHOI BeplunHe A, OTHOCUTENbHO ToYkK D.

3anuwnTe cuctemy HepaseHcTB, onpeaensiowwmx A ABC.

Noo srwhpE

4 -1).B (-3 5)c 2

3apanue 2. B Touke nepecederms npamon 2X —5y —10 =0 c ocsimu koopamHaT BOCCTAHOBMEHbI NEPMEH-
OVKYNApbl K 9TON NpsiMOW. Hannwimte ux ypaBHEHUS.

3apaHue 3. Hangute ypaBHeHUEe MHOXeCTBa TOYEK, PaCCTOSHME KaXaon 13 KOTopblx OoT Touku A(3; 0) BTpoe
MEHbLLE PacCTOSAHUA OT TOYKM
B(-5; 0).

3apaHue 4. CoctaBbTe ypaBHeHWe napabonbl, ecnv BeplunHa B Todke A(3; -3), a aupektpuca y-3=0.
3apgaHue 5. Hangute npoekunto Toukm D B nnockoctn ABC.

A (1; 3; 6) B (22 1) C(-1;0;1) D (-4; 6; -3)

3apaHue 6. Hanuwute ypaBHeHMe NIIOCKOCTU, NPOXOAsLUEN Yepes TOYKY
M (-1; 6; -3), nepneHanKynapHO K NpsiMO, Npoxoasien yepes ase Todkn P(4; -2; 3) n Q (3; -1; -2).

BeedeHue 8 Mamemamu4eckul aHanu3s
3apaHue 1. Hangute 3agaHHble npegensi.

lim 3x* —5x-2 lim (x—W/x-(x+3))

x>2 2x% —x—6 X

Iimtg4x-cos(x+57r/2) I [gx_3jx 1

x>0 x? yarcsin2x? x—c 2X +5

fim ﬁ lim [2+3sin(x—”)+5j
x>4,1+2x —3 x-n/2\ 1g X 4) cosx

3adaHue 2. Viccnepynte gaHHble pyHKUUM HA HENpepbIBHOCTb. CaenanTe YepTex.

X+4, ecuu x<-1
a) f(X)= X2 +2, eciu —-1<x<1:
2X, ecmu X=1.
6) y=9"2", % =0, X,=2.
HAuepepeHyuanbHoe ucyucneHue pyHKyuu oOHoU nepemMeHHoU

3apaHue 1. Hangute npownsBogHble PYHKUMNA.

y:%x3tg X + In cos +/x + e
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y =arcsin ¥e*®

x3y3 —2xy+3x=0

3apaHue 2. lNpumeHsist npasuno JlonuTans, HakauTe npegensi;

lim In|sin 3x| 5 \g X
il Rl | ) «
D 0T (ex-naf 6) 1@0(1—4 )

3apaHue 3. Hangute npubnmxkeHHoe 3HadeHne ¢ TouHocTbio 0,001

arctg 1,05
3apaHue 4. [lposedume nonHoe uccnedosaHue hyHKUUU U nocmpolime ee 2paghux.
3In x 1
Q)  y=—— 6) y=x+-
X X

UHumeepanbHoe uc4ucrieHue pyHKUUU OOHOU nepemMeHHoU
3apgaHue 1. Hangute HeonpeneneHHblh MHTerparn.

a) _[4_3)( dx; 6) _[arctg Vax —1dx.

eSx

3apgaHue 2. Hangute HeonpeneneHHblh MHTerparn.

3
1 3X+2
a) X *2ax: 6) [———dx;
X2 —x X(x +1)
3apaHue 3. Hangute HeonpegeneHHbI MHTerpan.
a2
a) [sin®x¥/cosx dx; 6) jsm X .

cos® 3x
3apaHue 5. Hangute HeonpegeneHHbIW MHTerpan.
a 3y b 2x
SIS R
Jx -1 9-e*
c) dx . d) J' dx

I(25_)(2)\/25_7)(2 ' 4 —5¢0s X

3apaHue 6. BolumcnuTe onpefeneHHblin MHTerparn.

1
! dx
In 1)d 6 -
) ! (x+1)dx ) {um

3apaHue 7. Hangute nnowanb urypbl, orpaHMY4eHHON NNHUSMMU.
y=4(x-2), y=(x-1)2, y=0;
DYHKUUU HECKOJIbKUX NepeMeHHbIX

3apaHue 1. Hantn n noctponTe obnacTtb onpeaeneHns yHKUMN.

z=,lx2+y2—1+5; ;

3apaHue 2. Hangute nonHbin gudpdpepeHuman gyHKUun.
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Jx

z= y2 arcsin—;

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

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

J399-(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

AugpepeHyuanbHbie ypasHeHUs
3apaHue 1. PewnTe gudpdepeHumanbHble ypaBHEHUS] NEPBOIo nopsiaka.

a) xy-y=x3 npu y(1)=0

6) 2xy—5In y-(l—xz)y':o

c) ydy =(2y — x)dx
3apaHune 2. Haigute yacTHoe pelueHne auddepeHLmMansHOro ypaBHEH s, YA0BNETBOPSAIOLLEE 3aAaHHbIM
Ha4allbHbIM YCITOBUAM.

y3y"+1=0 y(0)=2, y'(0)=1.

3apgaHue 4. Hangute obOuiee pelueHne amddepeHLnanbHOro ypaBHEHUS.

y"+9y = —8sin 2x —18e>*

Psiobi
3apaHue 1. Viccnegynte CXOAMMOCTb 3HAKOMOMOXUTENbHbLIX PSAOB.
2n+1 2 n3(n+1)
a —_—, 6] _,
: nzzl 33 ) nzzl n+1
2
©(n+2)"
B) Z(—j ;
n=1 n
3apaHue 2. Viccnenynte psagbl Ha YCNOBHYHO U abCOMOTHYHO CXOOUMOCTb.
© © n+l
Y (ot 3L
i n*+3 ~ (2n+3)(2n+5)

3apaHue 3. Hangute obnacTtb CXOOUMOCTU CTENEHHOTO psiaa.
$ 3" (x+1)"
n=1 \/ﬁ

3apaHue 4. MNpu ykasaHHbIX HavarnbHbIX YCIOBUAX HaiaMTe Tpy NepBbiX, OTIIMYHBIX OT HYNA, YreHa pasno-
XEHWSI B CTENEHHOW psif (OYHKUMK Y = f(x), ABNALLENCA peLleHneM 3aaaHHoro anddepeHLmnansHoro
ypaBHEHMUS.

y'=x2+y? —e* y(0)=0
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KPUTEPUU PELLEH3UPOBAHUA
TUNOBOI'O PACYETA

B npouecce nsyyeHns mateMaTuKM CTYOEHT OOMKEH BbIMNONMHUTL PAg TUNOBLIX PacyeToB, rnaBHas
Lenb KOTOPbIX — OKa3aTb CTyAeHTY nomoLlp B ero pabote. PeueH3nn Ha 3Tn paboTbl NO3BONSAIOT CTYAEHTY
CyOuTb O CTENEeHU YCBOEHUS MM COOTBETCTBYIOLLEro pasferia Kypca; ykasblBaloT Ha MMeloLMecs Y Hero
npobenkbl, Ha xxenartenbHOe HanpaeneHue ganbHenwen paboTbl; NoOMoraT chHOpMynIMPOBaTL BOMPOCH! A
KOHCynbTaumu ¢ npenogasartenemM (MMCbMEHHOW U YCTHOW).

He crnepyeT npucTtynaTthb K BbIMOMIHEHMIO TUMOBOIO pacyeTa [0 pelleHnss 4OCTaTOYHOro Konm4yecTea
3agad no martepwuary, COOTBETCTBYOLEMY 3TOMY 3adaHuio. OnbiT NoKasbiBaeT, YTO Yalle BCEro HeymeHue
pewnTb Ty UMW MHYIO 3adady TUNOBOMO pacyeTa Bbl3bIBAETCH TEM, YTO CTYAEHT He BbiNnonHun TpebosaHuve.

TvnoBble pacyeTbl AOMKHbI BbIMNONHATLCA CaMOCTOATENbHO. HecamMocToATeNnbHO BbINONHEHHAS
paboTa He gaeT BO3MOXHOCTM NpenogasaTento-peLeH3eHTy yka3aTb CTyQEHTY Ha HegocTaTku B ero pabore,
B YCBOEHUMN UM y4ebHOro matepuana, B pedynbtaTe 4ero CTyAeHT He npuobpeTaeT HeobXoaUMbIX 3HaHUIA U
MOXeT OKa3aTbCs HEMOATOTOBMNEHHbIM K 3a4eTy U 3K3aMeHY.

lMpopeLeH3npoBaHHbIe TUMOBLIE pacyeTbl BMECTE CO BCEMW MUCNPABIIEHUSAMU U AOMOMHEHUSMM,
caenaHHbIMU Mo TpeboBaHMIO peLieH3eHTa, criedyeT coxpaHATb. bes npeabaBneHus npenogasaTtento Npo-
peLeH3MPOBaHHbIX KOHTPOSbHbLIX paboT CTyAeHT He JonyCcKaeTCs K MONyYeHWIo 3a4eTa u caaye 1 ak3ameHa.

Mpw BbINOMHEHUW TUNOBLIX PAcYeTOB HAAO0 CTPOro NPUAEPXKMBATLCH yKasaHHbIX HUXe npasun. Pa-
60Tbl, BbINONHEHHbIE 6e3 cobnoaeHNs 3TUX NpasBuI, He 3a4MTbIBAOTCA M BO3BPALLAIOTCA CTYAEHTY Ans ne-
pepaboTku.

1. TunoBow pacyeT cregyeT BbINOMNHATL B OTAENbHON TeTpaau, YepHunamu nboro useTa, Kpome
KpacHOro, oCTaBnss Nons Ans 3amevyaHni peLeH3eHTa.

2. Ha obnoxke TeTpagu AOMKHbI BblTb ACHO HaMMCaHbl (hamMunusa, UMS U OTYECTBO CTYAEHTA,
HasBaHWe OUCUMNAWHLI, PaKynbTeT, rpynna, HoMepa BapvaHTa BbIMOSTHEHHOTO 3a4aHus.

3. B paboTy AomkHbl ObiTb BKMOYEHbI BCE 3a4a4u, yKasaHHble B 3ag4aHnu, CTPOro no CBoemy Bapu-
aHTy. TunoBble pacyeTbl, cogepxallne He Bce 3afadv 3afaHus, a Takke cogepXawme 3ajadv He CBOero
BapuaHTa, BO3BpaLlalTcsa Ha 4opaboTky.

4. PeweHune 3agay Hago pacnonaratb B NOpsiike HOMEPOB, yKasaHHbIX B 3aaHUsIX, COXpPaHASA HO-
Mepa 3ajau.

5. lMepepn pelueHneM Kaxaow 3afgavm Hago BbinMcaTb MONMHOCTLIO ee ycrosue. B Tom criyyae, ecnu
HeCKOMbKO 3aJay, U3 KOTOpbIX CTyAEeHT BbiOMpaeT 3agadvy CBOero BapvaHTa, MMetoT obLLyto (hOpMynMpOBKY,
crnegyeT, nepenucbiBas ycrioBme 3agadv, 3aMeHuTb obLlimne AaHHble KOHKPETHbIMU M3 COOTBETCTBYIOLLErO
Homepa.

6. PeweHne 3agad crnegyeT usnaratb NOAPOOHO M akkypaTHO, OBBACHAS M MOTUBMPYS BCe Oen-
CTBWS NO XOAY peLleHns 1 gernas Heobxoanmble YepTexu.

7. MNocne nony4yeHus NpopeLieH3MPOBaHHON paboThl, kKak HE 3a4YTEHHOWN, TaK U 3a4YTEHHON, CTYOEHT
AOMKEH NCMPaBUTb BCE OTMEYEHHbIE PELEH3EHTOM OLMOKM U HeAOYEThl U BbIMNOMHUTL BCE pekoMeHaauunu
pelLeH3eHTa.

Ecnu peueH3eHT npeanaraet BHECTU B peLUEHUS 3a4ay Te UMK UHbIE UCTIPaBNEHUs UNn JOMNonHe-
HWS U caaTh UX AN NOBTOPHOW NPOBEPKU, TO 3TO criefyeT caenatb B KOPOTKUN CPOK.

B cnyvae HesauyeTa paboTbl U OTCYTCTBMSA NPSAMOro yKkazaHWs peLeH3eHTa Ha To, YTO CTYAEHT Mo-
XeT OrpaHNYNTBLCA MpecTaBneHVemM MCNPaBEHHbIX PeLleHn oTAeNbHbIX 3adad, Bca paboTa AomkHa ObiTb
BbINOMHEHa 3aHOBO.

lMpu noBTOPHOM cAaye TUMOBOrO pacyeTa AofkHa obs3aTenbHO HaxOAMTbCS MPOpeLeH3NpoBaH-
Hasi paboTa 1 peueH3us Ha Hee. B cBA3M ¢ 9TuM pekomeHayeTcs paboTy Hag owmnbkamu genatb B TOW Xe
camon TeTpagu. BHocuTb ucnpaeneHus B cam TeKCT paboTbl NOCNe ee peLeH3MpoBaHua 3anpeLlaeTcs.

- Ecnn TunoBon pac4yeTt «He 3a4yméHy», cnepyeT coenatb paboTy Hag owmbKammn B TOM Ke camMoMn
TeTpaau, u ewe pa3 caaTb TUMOBOW pacyeT pPeLieH3EHTY.

7.1.2. WKANA N KPUTEPUN OLLEHUBAHUA
- «3a4YTEHO» BbLICTABMAETCH 3@ NpaBUiIbHOE BbIMOJIHEHME B NMOSIHOM 0O0beMe BCEX 3afaHWA TUMOBOIO pac4ye-
Ta C pa3BepHyTbIM OMMCAHUEM 3TaMNoOB PELLEHNs KaXaon 3adauu;
- «He 3a4YTeHO» BLICTaBMAETCH 3a BbINOSIHEHNE HE B MONMHOM obbeMe 3aJaHui TUMNOBOrO pacyeTa; 3a Jo-
nyLieHne rpyodbix MaTeMaTU4ECKUX OLLNBOK.
7.1.3. NepeyveHb 3afaHMi ANA KOHTPONbHbIX pabdoT
obyyarowmxcs 3ao04Hon hopmbl 06yUHeHUsA
1 cemecTp
X—-2y+z=1
1. [aHa cuctema ypaBHeHun. < 2X+3y—2z =38,
X—y+2z=-1.

3anuwunTe ee B ManI/I‘-IHOI7I cbopme n pewnTe ee C NOMOLLbIO O6paTHO mMaTpuubl.
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2. [laHbl koopanHatsl ektopos a = (1—1;2),b = (4;5:-2), ¢ = (0:1;3), d = (8;0;6). MokaxuTe, 4To BeKTO-

pbl A, b C obpasytoT 6asnc TpeXMEPHOro BEKTOPHOrO NPOCTPaHCTBA U HaaMUTe KOOpAMHaTLI BEKTOpa ds
aTom Basuce.

3. OaHbl BeplumHbl TpeyronbHuka ABC: A(—11), B(0;-2), C(1;3). Hanante anuHy cTopoHsl AB; ypaBHeHus
cTopoH AB 1 AC 1 nx yrnosble KO3IMULMNEHTLI; BHYTPEHHWI Yron A B paguaHax ¢ TodHocTbio 4o 0,01;
ypaBHeHue BbicoTbl CD 1 ee AnuHY; ypaBHEHNE OKPYXHOCTU, AN KOTopown BbicoTa CD ecTb gnameTp; cu-
CTeMy NUHENHbIX HepaBEeHCTB, onpeaensaLmnx TpeyronsHuk ABC.

4. CocTaBbTe ypaBHEHUE NUHUK, 4TI KaXKO0W TOYKM KOTOPOM OTHOLeHMe pacctosHui ao Todkm A(LL) v oo
npamoin X = 3pasHo uncny & =1,5. MonyyeHHoe ypaBHeHWE NpuBeanTe K KAHOHUYECKOMY BUY U MOCTPOM-
Te KPUBYIO.

5. OaHbl koopauHatsl Touek ABC: A(—-11;3), B(0;-2;4), C(1;3;,—2). 3anuwunte BekTOpbI E, AC B cucTe-

Me OpT U HanamTe Moaynu aTux BekTopoB. Haiaute yron mexay sektopamun AB n AC . CocraebTe ypas-

HeHMWe MNOCKOCTK, NpoxomsLlen Yepes Touky C nepneHankynapHo sektopy AB .

4x% +11x -3 . 2X
N Mz 70— 2lim
6. HainauTe ykasaHHble npegenbl.  x—»3 3X° +10x+3 x>0 arctgx
. . 2X—3 4x+5
3)||m(\/x2+3x—x) 4)||m( ] .
X—>0 X300 2x+1
. . 3
7. Wccnepyvite pyHKUMIO HA HENPEPBLIBHOCTL M NOCTPONTE ee rpadmk Y = 3—

2 cemecTp

.51 .
8. Haiiue npomasoaHbie dyHkumin Y = In(4 —cos5x),  y = 3\/5@8’( —arcsin®=; sinxy+x® -8y ="T.
X

3x+1

"G

10. M3 kBagpaTHOro fiMcTa Co CTOPOHOW a, Bbipesasi Mo yriam paBHble KBagpaTbl U criubasi kpasi, Heobxoau-
MO caenaTb NPsIMOYTofbHYH KOpoGKy Hambornbluero obbema.

11. Viccneayiite byHKUMIO Ha SKCTpeMyM Y = X° +2X— Y2 +5y —4.

9. Uccnepynte dyHKUMIO 1 nocTpourTe ee rpadmk Y

12. Hanigute HammeHbLlee 1 Hanborbllee 3HaveHns QyHKUnKN Y = X* +2X— y2 +5y —4 B npsimoyronbHu-
ke —2<x<1 0<y<3.
13 Hangnte HeonpeneneHHble uHTerpansl. PesynbTaT nHTerpuposaHms nposepbte AvddepeHUnpoBaHm-

1)-[xiS In? xi

14. Boluncnurte nnowans ourypbl, orpaHUY4eHHON NMMHUAMKN Y = NG 4x; y=Xx+4.

J‘ 6xdx

; 3)_[xcostdx.
X% +2X+2

15. PewnTe anddepeHumansHoe ypaBHeHre nepsoro nopsaka Yy — ytgx= —y2 COSX.
16. Hangute yactHoe pelueHne auddepeHumanbHOro ypasHeHUss BTOPOro nopsaka
y"+4y =4sin2X —8C0S2X, yaosneTsopsaioLiee HayanbHbIM YCIOBUAM y’(O) =0, y(O) =
n n
X

17. Hanuwute nepBble Tpu YneHa paga Z Hangute obnacTb CXOAMMOCTU AaHHOro psada.

2 3
= n°3"
tsind/x
18. Bbluncnute j

0

dx c TouHocTbio Ao 0,001.

X

7.1.4. LUKANNA U KPUTEPUN OLUEHUBAHUA
- «3aYTEHO» BbICTABMSAETCA 3a MPaBUMbHOE BbIMOMHEHWE B MOMHOM o6bemMe BCeX 3afaHui KOHTPOMbHOM
paboTbl C pa3BepHYTLIM OMMCAHMEM STaMNoOB PeLUeHUs] KaxKaon 3aaaudu;
- «He 3a4YTeHO» BbICTABNSAETCH 3a BbINOMHEHWE He B MOSIHOM OObemMe 3agaHuii KOHTPOsbHOW paboThbl; 3a
AonylieHne rpybbix MaTemaTU4eckmnx onGOK.
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7.2. PexomeHpaLmmn no caMOCTOATENTbHOMY U3YYEHUI0 TeM
BOMPOCHI
ANSA CaMOCTOATENIbHOIO U3y4YeHUsA TeMbI
Onepauun Hag BekTopamu. CkangpHoe npoussegeHue. [InnHa BekTopa, yron Mexay ABYMsi BEKTO-
pamn. OpToroHanbHOCTb, KOMMAMHEAPHOCTb, KOMMAHAPHOCTb.

lNoHATne BekTOpa. [eoMeTpUYEeCKUn BEKTOP.

[enctena Hag BekTopamu.

KoopauHatel BekTopa. [lencteusa Hag BeKTopamu B KOOpANHATHON dhopMe.

BOMPOCHI
And caMoCTOATeNIbHOIro U3y4eHmns TeMbl
MeTopq koopanHaT Ha NNOCKOCTW.
MpeobpasoBaHue cuctembl koopauHart. MNapannensHeli nepeHoc. MoBopoT.

MonsipHasn cuctema koopanHar.
CucTtema koopamHar.
MapannenbHbi nepeHoc. CBsA3b KOOpAUHAT B «CTApON» U «HOBOWM» cUCTEME.
MoBopoT. CBA3b KOOPAUHAT B «CTapO» U «HOBON» cucTemMe.
CBsi3b KOOpAMHAT B «CTapOM» U «HOBOW» CUCTEME C Y4ETOM MOBOPOTA M NepeHoca.

BOMPOCHI
AN CaMOCTOATENIbHOIO U3Y4YEeHUA TEMbI
MonspHasa cuctema KoopAmHar.
[MoHATME NONAPHON CMCTEMbI KOOPAMHAT.
Yron. Paguyc
CBsA3b KOOpAUHAT B NPSMOYrONbHON Y MOMAPHON CUCTEMAX.
YpaBHEHMS NMHWUIA B NONAPHON CUCTEME KOOPAMHAT.

BOMPOCHI
ONA CAMOCTOATENBLHOIo U3y4YeHUsl TeMbl
MeTop KoOpAMHAT B MPOCTPaHCTBE.
CuctemMa koopauHaT B NPOCTpaHCTBeE.
OcHoeHble 3agayn. OnpegeneHne HanpasneHWin B NPOCTpaHCTBe.

BOMNPOCHI
OISl CAMOCTOSITENIbHOIO U3y4YeHUs TeMbI
Onepauun Hag KOMMMEKCHbIMU YNCNaMMu.
Anrebpanyeckas dopma NpeacTaBneHns KOMMMEKCHOro yucna. [encTema Hag KOMMIEKCHBIMA YnC-
namu B anredpanyeckon dopme.
TpuroHomeTpuyeckasi opma 3annucu KOMNIeKCHOro Yyvicna. Jenctemsa Hag KOMMEKCHbIMU Yucnamm
B TPUrOHOMETpUMYEckon bopme.
MokasaTenbHas hopMa 3anmcy KOMMIEKCHOro vmcna.

BOMNPOCHI
AN CaMOCTOATENIbHOIO U3Y4YEeHUA TEMbI
OundpdbepeHumnan dyHkunm.
lMoHAaTne n ceoncTea andepeHymnana nepsoro nopsaka.
MpunoxeHne anddepeHumnana Kk NPUGNIMKEHHbIM BbIYUCTIEHUSAM.
OuddepeHumansl BbICLLMX NOPSLKOB.

BOMPOCHI
AN CaMOCTOATENIbHOIO U3y4YeHUA TeMbl
MponssoaHble BbICLLMX NOPSAKOB.
MpounssogHas BToporo nopsaka. PU3nyeckuin CMbIC.
lMpounsBogHas BToporo nopsaka Ans yHKUUIW, 3aaHHbI napamMeTpU4ecku.
lMponseogHasa BTOpOro nopsgka HeABHO 3afaHHbIX (OYHKLNNA.
[Mpoun3BogHbIe BbICLLUMX NOPSAKOB.
BOMPOCHI
Ans CaMOCTOATENbHOro U3y4eHusi TeMbl
®PyHKUMM HECKONBKNX NEPEMEHHbIX.
lMpounssogHas No HanpaBneHuio.
"pagneHT yHKUUN.
Okctpemym PHI.
YcnoBHbIn akcTpemym OHIT.
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Haunbonbliee n HaumeHbLee 3HaveHne ®HI B 3amkHyTOM obnacTu.

BOIMNPOCHI
ONsi CAMOCTOATENbHOr0 U3y4YeHUs1 TeMbI
lMpunoxeHne onpegeneHHoro nHTerpana
BbluncneHne nnowanen nnockux guryp.
BbluncneHve o6bemMoB Ten BpaLLeHUN.

BOMPOCHI
AN CaMOCTOATENIbHOIO U3Y4YeHUA TeMbI
KpaTHble n KpUBONMHeNHbIE UHTErpanbl
KpaTHble uHTerpanel. [1BONHbIE MHTErpansi.
MpunoxeHnsa ABOMHOIO MHTerpana.
TpoWnHbIE UHTErpansl.
KpnBonvHenHble nHTerpansl.
BOMPOCbLI
ANA CaMOCTOATESNIbHOIrO U3y4€eHUsi TeMbI
OnddepeHumanbHble ypaBHEHNS BbICLUMX NMOPSAKOB
OcHoBHble NOHATUS AnddepeHUmanbHbIX YypaBHEHWI BbICLUMX MOPSAKOB.
OcHoBHble Tunbl AnddepeHLmanbHbIX ypaBHEHNI BbICLLIMX NOPSOKOB.
MeToapl pewenns guddepeHumanbHbIX ypaBHEHWI BbICLLUMX NOPSAKOB.

BOMNPOCHI
OISl CAMOCTOSITENIbHOIO U3y4YeHUs TeEMbI
MpunoxeHne cTeneHHbIX PSAOB K NPUBIMKEHHBIM BbIYUCIIEHUSIM
Pag MaknopeHa.
Pag Tennopa.
HaxoxgeHue 3HayYeHnsa pyHKUMK.
BbluncneHne nHTerpanos.
PeweHve guddepeHumnansHbiX ypaBHEHWUNA.

OBLUUA ANTTOPUTM
CaMOCTOATENbHOro Vl3y'~leHM$I TeMbl

1) 03HaAKOMUTLCS C PEKOMEHOOBAHHON y4eBOHON NMTepaTypon 1 3MeKTPOHHbLIMK pecypcamu No Teme, ¢
HOpPMaTMBHO-NPaBOBLIMU akTamy (OPUEHTUPYSICb HA BOMPOCHI 45151 CAMOKOHTPOrS);

2) noaroToBUTCA K pelleHnio 3agady B TECTOBOW cbopme Ona NpoxoXxaeHunA BbIXOAHOINo KOHTPONA.

7.2.1 WWKANA U KPUTEPUU OLLEHUBAHUA
CaMOCTOATENbHOro N3y4eHusi TeMbl

8. BXxogHOW KOHTPOSb U TEKYLIUA (BHYTPMCEMECTPOBbIN) KOHTPONb Xoaa

M pe3ynbTaToB Yy4eO6HON paboThbl
8.1 Bonpocbl AnA BXOQHOro KOHTpons

BOMPOCbHI
AN npoBeAeHnsi BXOOAHOro KOHTPOs

2/3
1. 3Ha4veHue BblipaxeHuns ~12.27%° +18 paBHo...

-18; -198; -90; -110.
x 1
COS—=—
2. PeweHuem YpaBHEHUA 2 2 ABNAETCA...

—«3a4YTeHO» BbICTaBMSAETCH, €ClNM CTYAEeHT Ha OCHOBE CaMOCTOATENIbHO W3y4YeHHOro martepuana, cmor
BCECTOPOHHE PaCKpbiTb TEOPETUYECKOE CoAepXKaHNe TeMbI, CNOCOBEH NPUMEHUTL MOMyYeHHbIe 3HaHWSA Mpu
peLLeHUn NPaKkTUYEeCKMX 3a4aY, PeLlnTb 3aJaHns BbIXOAHOIO KOHTPOSS;
- «He 3aYTeHO» eCNn CTYOEeHT Ha OCHOBE CaMOCTOATENbHO M3YYeHHOro Matepuana, He CMOr PacKpbITh Teo-
peTunyeckoe coaepkaHne TeMbl, HE CMOT MPUMEHUTbL TEOPUIO NPY PELLIEHUN NPaKTUYECKUX 3a0ad, He peLunn
3a[a4M BbIXOQHOIO KOHTPOSSI.
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£ 2% 4mnez (—1)”2—ﬂ+27zn,nez 2% aminez + 2% omnez
3 ; 3 ; 3 ; 3
cosa =—— ae[—f-o}
3. Mpwm V17 2 anaverne 19 paBHo...
4, -4 025  -0.25,

2 —
4. Bce KopHU ypaBHeHUst V 2X° +6x-4-x=1 cogepxarca B MPOMEXYTKeE...

[-6;0); (-10;-6]; [0,75;1,25]; (-7;1).
5. 3HauyeHwue BblpaxeHus log; b npu log, \/B :16paBHo...
8; 27, 32, 4.
y=,/logys x-1

6. O6nacTbto onpegenenns QyHKLUN

GwﬁEL (0;+0) [0,5;+0)
7. Ob6mnacteio onpenenenns Gynkmun Y = /109, 5 X —4 sABIsAETCA MHOXKECTBO...

el (<l [y oo

16
8. CymMa [enbIX penieHnii HepaBeHCTBa |3X +1| +2 <7 pasHa...

0; -3; -2; 1.
9. Ilnomaas paBHOCTOPOHHETO TPEYTOJIBLHUKA CO CTOPOHON 2 paBHA...
443; V2, J3; 2.
10. BbicoTa paBHOCTOPOHHETO TPEYTOJILHUKA paBHa N, Toraa ero miomaas pasHa...
h?  h*J3 J3h? h?.2

3 3 2 2

ABNAETCA MHOXECTBO...

; . (0,05]

LUKATTA U KPUTEPUUN OLUEHUBAHUA
OTBETOB Ha BONPOCHLI BXOAHOIO KOHTPONA
- OueHKa «OTNUYHOY», eCrN KONMYECTBO NpaBunbHbIX oTBeTOB OT 81-100%.
- OueHKa «XopoLUoy, ecrin KONM4ecTBO NpaBuibHbIX 0TBETOB OT 71-80%.
- OueHka «yaoBneTBOPUTENBHOY, ECIM KONUYECTBO NPaBUibHbIX OTBETOB OT 61-70%.
- OueHka «HeyoBneTBOPUTENBHOY, €CNU KONMYECTBO NpaBuribHbIX OTBETOB MeHee 60%.

8.2. TeKyLLMin KOHTPOIb yCNEeBaeMOCTH

B TeueHue cemecTtpa, NPoOBOAUTCH TEKYLLMIA KOHTPOSb YCMEBAEMOCTM MO LUCLUUMINHE, K KOTOPOMY
obyvaroLmincsa JomkeH ObITb NOATOTOBIIEH.

OTcyTCTBME NMPONYCKOB aygMTOPHBIX 3aHATUN, akTMBHAsA paboTa Ha NpakTUYEecKnx 3aHsaTusx, obliee
BbINONTHEHNE rpadmka y4ebHon paboTbl ABMSKOTCS OCHOBaHMEM OJ1S NMOJTyYEHUsT MONOXUTENbHOW OLEHKM MO
TEeKyLLeMy KOHTPOJO.

B kayecTBe TeKyLLero KOHTPOssi MOXeT OblTb MCMONb30BaHbl caMmocTosATenbHaa pabota. CamocTosi-
TenbHas paboTa COCTOMT M3 MpPaKTUYECKUX 3aday Mo OCHOBHbLIM pasgenam AUCUUMNNUHBL HenpaBuibHble
peLleHns pas3bupatoTcst Ha criefyloLleM 3aHATUM; YacToTa NPOBEeAEHMS CaMOCTOSTENbHbIX paboT onpeae-
nseTcs npenogaBaTenem.

BOMNPOCHI
And caMonoAroToBKU K NPakTU4eCKMUM 3aHATUAM
B npouecce nogrotoBkU K NpakTu4eCcKkomy 3aHATUO o6yqarou.|,v||7|09| n3yvaet npencraBrieHHble HXe
BOMpockl No Temam. Ha 3aHsaTum obydarowminca 4eMOHCTPMPYET CBOM 3HaHWS MO U3y4YeHHbIM BOMpocam B
dopme ycTHOro oTeeTa. [n1s1 yCBOEHUs MmaTepmuana no TeMe 3aHATUSI 00yyaroLMNCs peLllaeT 3agaqn.
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BOMNPOCHI
AnA cCaMonoAroTOBKU K MPaKTUYECKUM 3aHATUAM

Pazgen 1. OnemMeHTbl NUHENHOW anrebpbl
Kpatkoe cogepxaHue
MoHaTne matpuupl, encteusa Hag matpuuyamu. Onpegenutenn. CeoncTea onpegenutenen. MmHopsbl 1
anrebpaunyeckue gononHeHnns. ObpatHasa matpuua. PaHr. Cuctembl «n» NUHEWHbIX YPABHEHUIA C «N» HEU3-
BeCcTHbIMU. ®opmynbl Kpamepa. PelleHne cuctem ypaBHEHUM maTpuyHbiM criocobom. Metog Maycca. Mc-
crnefoBaHWe peLleHns CUCTEM M JIMHENHbIX YPaBHEHUIN C N HEU3BECTHBIMM.

Bonpock! 4nsi caMoKoHTpONs No pasgeny:
1. Yro Ttakoe matpuua?
2. YTto HasbIiBaeTcs onpegenuTenem BTOPOro nopsiaka? YUto HasblBaeTcst onpeaenvTenem TpeTbero nopsia-
ka?
3. Yro Takoe anrebpaunyeckoe 4ONOMHEHNE N MUHOP 3NeMeHTa MaTpuubl?
4. Yto Takoe obpaTtHasa maTtpuua?
5. ®opmynbl Kpamepa.
6. CyTb meToga Naycca ansi peleHns CUCTeM JIMHENHbBIX YPaBHEHWIA.
7. lpun kakoM yCrioBMM CUCTEMA TPEX NMHEWHbIX YPaBHEHUN C TPEMS HEM3BECTHBIMU MMEET eANHCTBEHHOE
pelueHune?
8. Tpu KakMx yCnoBusAX cuctema JIMHENHbIX YPaBHEHUI HE UMEET peLleHns? VimeeT 6ecuncneHHoe MHoXe-
CTBO peLueHnin?

Paspen 2. dnemeHTblI BEKTOPHOW anredpbl
Kpatkoe cogepxxaHue

BekTopbl. JlnHerHbIe onepaummn Hag BekTopamn. TeopemMbl O MPOeKLMn BEKTOpa Ha ocb. KoopauHaThl
BekTopa. [lencteme Hag BekTopamu B koopaunHaTax. CkanspHoe npou3BegeHvne AByX BEKTOPOB, €ro CBOW-
cTBa. [lnuHa BekTopa 1 yron Mexay ABYMS BEKTOpamMu B KOOPAMHATHOW dhopMe. Ycnosue KonnmHeapHoCcTU
ABYX BEKTOpPOB. MexaHW4YecKMin CMbICIT CKanspHOro npoussefeHus. HarnpasBnsiowme KOCMHYCbl BEKTopa.
BekTopHOe npousBegeHne OBYX BEKTOPOB, €0 CBOWCTBA W NMPUIOXEHUS K pelleHuno 3agady. CmellaHHoe
npoun3BefeHNe TPeX BEKTOPOB, ero reoMeTPUYECKUn CMbICH. YCOBUA KOMMITaHAaPHOCTUN TPEX BEKTOPOB.

Bonpochk! Ans camokoHTpons no pasgeny:

Yto Takoe BekTop?
YTO OTHOCUTCH K NMHENHBIM OMNepauusaM Haj BeKTopamu.
dopmyrnbl HAXOXOEHNS KOOPAUHAT BEKTOpa U ANWHbI BEKTopa.
YT0 Ha3bIBaeTCs cKansipHbIM NPOM3BEeAEHNEM OBYX BEKTOPOB?
Kakumu ceorictBamy obragaet ckansgpHoe npoussegeHne BEKTOPoB?
YT0 Ha3bIBaeTCsl BEKTOPHbLIM Mpon3BedeHnemM ABYyX BEKTOPOB?
Kaknmu cBonctBamun obnagaeTt BeKTOpHOe npov3BegeHne?
YT0 Ha3bIBaeTCs CMELLaHHbLIM NPOU3BEAEHNEM TPEX BEKTOPOB?

NGO R~WNE

Pazpen 3-4. AHanuTuyeckas reomeTpus
Kpatkoe conepxxaHue

Ob6Luee ypaBHEHME NPSAMON M ero nccnegoBaHue. YpaBHeHWe NpsiMON NIMHWMK C 3a4aHHbIM Yr1I0BbIM KO-
apurumeHTOM. YpaBHeHWe nyyka npaMbiX. YpaBHeHWe NpsiMov, NPOXoAsllen vyepes OBe AaHHble TOYKW.
Yron mexgy OByMS MpsMbIMK, YCNOBME NapannensHOCTU 1 NepneHauKynsapHoOCTU AByx npsaMbix. PaccTos-
HWe oT ToYkM A0 npsmon. Kpmeble BTOporo nopsaka. KaHoHu4eckue ypaBHEHUS OKPYXHOCTW, annunca, na-
pabonbl. KaHoHMYeckoe ypaBHeHus runepbonbl. Obee ypaBHEHNE KPUBbLIX BTOPOro nopsiaka, npvBegeHune
€ro K KaHOHMYeCKOMYy BMAY. YpaBHEHME MIOCKOCTW, NPOXOAsLen Yepes gaHHyto Touky. ObLiee ypaBHeHue
NMOCKOCTU U €ro YacTHble cnyyan. Yron mexay ABYMS NIOCKOCTAMU. YCNoBUS napannenbHOCTU U nepnex-
AVKYNSPHOCTW ABYX nnockocTen. Cnocobbl 3aaaHunsi NpsiMol B NPOCTPaHCTBE. YTomn Mexay ABYMSA NpsiMbIMU.
Ycnosue napannenbHocT! M NepneHauKynsapHoCTU. Yron Mexagy npsiMoi M MIIOCKOCTbIO B MPOCTPaHCTBE.
Ycnoswe napannenbHOCTU U NepneHanKynsapHOCTU NPSMOK U NNOCKOCTU. [ToBepXHOCTU BTOPOro nopsaka.

Bonpock! Ans camoKoHTpOns no pasgeny:
. Cnocobbl 3agaHnst MPSIMON Ha MIOCKOCTU.
. BsaumHoe pacnonoxeHune npsiMbIX Ha MOCKOCTH.
. OnpegeneHne OKPYXHOCTU M ee KaHOHNYECKOE YpaBHEHHUE.
. Onpegenexve annunca n ero KaHOHNYECKOEe YpaBHEHME.
. Onpegenexve runepbornbl n ee KAHOHNYECKOE YpaBHEHNE.
. OnpegeneHve napabonbl N ee KAHOHNYECKOE YPaBHEHME.
. Cnocobbl 3agaHns npssMoOn B MPOCTPaHCTBe.
. BsaumHoe pacnonoxeHue npsiMmbix B MPOCTPaHCTBE.
. Kak aHanuTuyeckn MoxHo 3agaTb NIOCKOCTL?
10. BzaumMHoe pacnonoxeHue nocKocTen B NPOCTPAHCTBE.
11. BsaumMHoe pacnonoxeHue nNpsiMon 1 NOCKOCTU B NPOCTPaHCTBE

O©CoO~NOOOPDWN =
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Pasaen 5. KomnnekcHble yucna
KpaTkoe copepxaHue

KomnnekcHoe uncro. dopma npeacraBneHUs KOMMNEKCHOro vucna: anrebpaunyeckasi, TpUroHoMeTpu-
yeckas, nokasaTtenbHad. 13obpaxeHne KOMMIEeKCHOro yncna. ApudmeTnyeckne OenNCTBUS HaL KOMMIEKC-
HbIMK Yncnamu. Popmyna Myaspa.

Bonpock! Ans caMoKoHTpons no pasgeny:

Muumas egmHuua.
Mogayrb KOMMNMNEeKCHOro Yncna.
AprymeHT KOMMMEKCHOro vncna.
PaBHble kKOMNNEeKCHbIE Yncna.
ConpshkeHHble KOMMNIEKCHbIE Yncna.
CnoxeHune (BblYMTaHWE) KOMMMEKCHbBIX YNCe.
YMHOXEeHMEe KOMMMNEKCHbIX Yncen.
[eneHve KoMNneKCHbIX Yncen
Bo3eeaeHune B cTeneHb KOMMMEKCHOro Yucna.
10 M3BneyeHne KopHs.

NGO~ WNE

Paspen 6. BBegeHue B MaTtemaTMyecKui aHanms. dnemeHTbl Teopuu npeaenos
KpaTkoe cogepxaHue

MHoXecTBO fencTBuTenbHbIX Yncen. PyHkuma. ObnacTtb ee onpegenerHns. Cnocobbl 3agaHnsi. OcHoB-
Hble anemeHTapHble dyHKLMKN, ux cBoncTBa M rpadumkn. CnoxHole n obpatHble dyHkuun. Knacc anemen-
TapHbIX QYHKUUA. YnucnoBble nocrnefoBaTensHOCTM U UX npegensl. CBONCTBa CXOOALLMXCA NocnegoBaTenb-
HocTen. MNMpepen yHKkUMK. BeckoHeYHO Manbie BENMYMHBI U X CBOMCTBA. beckoHeuHo BonbluMe BENMUYMHBI.
CBs3b 6eckoHe4yHO Bonbnx n 6eckoHedHo Marnbix. OCHOBHbIE TeopeMbl 0 npegenax yHKunn. MNepsBbin n
BTOPOM 3ameuatenbHble npegensl. CpaBHeHe 6ECKOHEYHO MarnbixX. DKBMBaNEHTHble BECKOHEYHO Marnble 1
UX MCMOMb30BaHWe NMpu BbluucneHnn npegenos. OnpeageneHne HenpepbiBHOCTM pyHKumn. Knaccmdmkaumns
ToYeK paspbliBa yHKUUW. HenpepblBHOCTL CyMMbl, NPOU3BEAEHUS U YacTHoro AByxX dyHKUuW. Henpepbis-
HOCTb CNOXHOM YHKUMK. HenpepbIlBHOCTb 3anieMeHTapHbIX yHKUMA. CBONCTBA PYHKUMIA, HEMPEPbLIBHbIX Ha
OTpesKe: OrpaHNUYEeHHOCTb, CyLLeCTBOBaHME HanbomnbLIero 1 HaMMEHbLLEro 3Ha4YeHW, CyLLECTBOBaHUE Npo-
MEXYTOYHbIX 3HAYEHUNA.

Bonpochk! Ans caMoKOHTPONs Mo pasaeny:

Kakvne BenuumHbl Ha3biBaeTCa NOCTOSIHHBIMU? [epeMeHHbIMU?
Cdopmynupynte onpegeneHne yHKLUN.
YT0 Ha3bIBaeTcs obnacTblo onpegeneHms pyHkunn? O6nacTblo UsMeHeHUss OyHKLMN?
Ha3sosuTe cnocobbl 3agaHns yHKLUMOHANBHOW 3aBUCMMOCTH.
lMepeuncnute OCHOBHbIE 3NIeMeHTapHble (PYHKLUU
YT0 Ha3bIBaeTCs npeaenomM dyHKLUN.
CdopmynupyiTe oCHOBHblE TeopeMbl 0 Npeaenax yHKUuK.
Kakne BenuumHbl HasbiBatoTcs 6eckoHeYHO ManbiMu? beckoHeyHo GonbMmn?
Mepeuncnute cBoncTBa 6HECKOHEYHO MarbiX U 6ECKOHEYHO BOMbLUMX BENUYNH.
10 Hanuwwute dopmynbl NepBoro 1 BTOPOro 3amevaTtenbHbIX Npeaenos.
11.Kakas dyHKUNSA Ha3biBaeTCs HenpepbiBHOW B Touke? Ha oTpeske?
12.MpuBeguTe kNaccudunkaumio Todek paspbiBa PyHKLNUN.

©CoNoOGO~WNE

Paspen 7. QudcbepeHumnanbHoe ncumcneHme (yHKLMM ogHON NepeMeHHOMN
KpaTkoe copepxaHue

OnpepeneHne npou3BoOHON (YHKUMWN. [T€OMETPUYECKMA N MEXaHMYECKUA CMbICIT MPOU3BOOHOMN.
YpaBHeHus KacaTenbHOM U Hopmanu K Kpmeown. Npon3BogHas NOCTOAHHOW, CYyMMbl, NPON3BEAEHUA N YacT-
Horo AByx yHkumi. lMpomsBogHas obpaTtHom cdyHkuMu. Tabnuua npoussBogHbix. duddepeHumpyemocTb
dyHKunKn. CBA3b NOHATUN AudpepeHLMpyeMOCTn U HenpepbiBHOCTU. [1pou3BoaHas CROXHOW OYHKLUUN.
OundpdepeHunan cyHkuun. Ceasb auddepeHymana ¢ npousBogHon. 'eomeTpuyeckuin cmbicn guddepen-
unana dyHkuun. MNprubnmkeHHble BblMUCNEHMS C NomoLlbo auddepeHumana dyHkuun. [MponsBogHble
dyHKUUK, 3adaHHON NapameTpuyecku. [pounsBoaHble N AuddepeHUmnansl BbICWIMX MNOPSAKOB. Teopembl
®depma, Ponns, NarpaHxa, Kowwn. PackpbiTve HeonpeaeneHHocTen u npasuno Jlonutans. ®opmyna Tenno-
pa. YcnoBusi Bo3pacTaHus U yobiBaHUs dyHKLMK. JTokanbHbIM akcTpeMyM dyHKuun. Heobxoammble u gocra-
TOYHbIE YCMOBUS CYLLIECTBOBaHMSA OKanbHOro akcTpemyma. OTbICKaHue HanborbLIEro N HaMMeHbLUEro 3Ha-
YeHU HenpepbIBHOM Ha oTpeske yHKUuKU. iccrneqoBaHne Ha 3KCTpPeMyM (DYHKLMU C NMOMOLLIbIO MPOU3BOA-
HbIX BTOpOro nopsigka. ViccrnegoBaHune rpadmka yHKUMM Ha BbIMYKIIOCTb M BOTHYTOCTb. TOYKM nepernba.
AcvmnToThl KpuBbiX. ObLas cxema nccnegoBaHns OYHKLMM U NOCTPOEeHMS rpadmka OyHKLNNA.

Bonpockl Ans camokoHTponNs no pasgeny:

9. YT0 HasbiBaeTCcHa NpoM3BOAHON PYHKLNN?
10.KakoB reomeTpmnyeckuin CMbiCn Npom3BoaHon? Ee dusnyeckuii cmbicn?
11.Hanuwwute npasuna n gopmMynsl AnddepeHUMpoBaHMS OCHOBHbIX 3NleMEeHTapHbIX (OYHKLMA.
12.Y10 HasbiBaeTcs anddepeHLnanom yHKUNn?
13.Mepeuncnute ceoncTBa AnddepeHumana yHKLUN.
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14.Hanuwwnte dopmyny, MO3BOMSIOWYH HaxoAuTb MPUOMMKEHHOE 3HayeHwe (PYHKLUMU Npy NOMOLLM ee
anddepeHumnana.

15.Kak HanTu Npon3BoAHblEe BbICLUNX NOPSAAKOB.

16.Kakast dpyHKUMA Ha3biBaeTcs Bo3pacTaroLLen? YooisatoLen?

17.Kakune ToYkM Ha3bIBaOTCS KPUTUHECKMMN TOYKaMU DYHKLNN?

18.Kakasi kpuBasi Ha3blBaeTCs BbiNyknon? BorHyTton?

19.470 HasbIBaeTCs TOUKOM Nepernda KpUBOMN?

Paspen 8. MHTerpanbHoe ncuncneHne pyHKLUM OQHOW NepemMeHHOM
Kpatkoe cogepxaHue

MepBoobpasHasa. HeonpegeneHHbin uHTerpan. CBoWcTBa HeonpeaeneHHoro nHterpana. Tabnu-
Lla OCHOBHbIX MHTerpanoB. OCHOBHblE MPUEMbl MHTETPUPOBAHNA: 3aMeHa NEePEMEHHON U UHTErpupo-
BaHue no vactaMm. iHTterpupoBaHmne apobHO-paumoHanbHbiX PyHKUMA. IHTerpupoBaHme BblpaXeHun,
coaepxallmx TpuroHoMmeTpudeckmne pyHKLMU. NHTerpupoBaHne HEKOTOPbLIX MppauVoHanbHbIX Bbipa-
XeHun. 3agada, npuBoasLlas K NoHATUIO onpedeneHHoro uHterpana. OnpegeneHve onpeneneHHoro
WHTerpana, kak npegena wvHTerpanbHbiXx cymm. OCHOBHble CBOWCTBa OMPELENEHHOro MHTerpana.
dopmyna HetoToHa-JlenbHuya. 3ameHa NnepeMeHHON B OnpeaerieHHoM uHTerpane. MIHTerpmpoBaHne
no yacTaMm B onpegeneHHoM uHTerpane. [NpunoxeHns onpegeneHHoro uHrerpana. HecobctBeHHble
WHTEerpanei.

Bonpocbl Anst caMoKOHTpOnsi No pasgeny:

Kakasi dyHKUMS HasbiBaeTcsl NepBOOOpa3sHoON Anst AaHHOW yHKUMK?
YT0 Ha3bIBaeTCs HeonpedeneHHbIM MHTerpanom ot AaHHOW dOyHKLMn?
HasosuTe cBoincTBa HeonpeaeneHHoro nHrerpana.
Hanvwwute TabnunyHble popMynbl HeonpeaeneHHbIX MHTerpanos.
B yem cyLHOCTb MeTOAa NOACTAaHOBKM B HeONpeaeneHHOM uHTerpane?
Hanuwwute dopmyny MHTErpMpoBaHuMs No 4YacTaMm Ans HeonpeaeneHHoro nHTerpana.
YUto Ha3bIiBaeTCsa onpeaeneHHbIM UHTerpanom?
KakoB reomeTpuyeckuin CMbiCin onpeaeneHHoro uHterpana?
HasoBuTe cBoncTBa onpeaeneHHoro nHTerpana.
10 HanuwwuTte dopmyny HetoToHa- JlenbHuua.
11. Hanmwwute popMyny MHTENPMPOBAHUS MO YacTsIM B onpedernieHHOM UHTerpane.

©CoNoOOA~LWNE

Pasgen 9. ®YHKLUM HECKOSNBbKUX NEPEMEHHbIX
KpaTkoe cogepxxaHue

MoHsATHE PYHKUMM HECKOMBKMX NepeMeHHbiX. ObnacTb onpegeneHusi. FTeoMeTpnyeckmin CMbiCn gyHK-
umm AByx nepemeHHbiX. MNpegen dyHkumn. HenpepbiBHOCTb. OCHOBHbIE CBOMCTBA HEMPEPbIBHBIX (OYHKLNNA.
YacTHble npupalleHs n YacTHble npousBogHble yHKumn. OuddepeHumpyemoctb dyHKumn. NonHoe
npupaLleHne 1 nonHein audpdepeHuman QyHKLUUU HECKOMNBbKMX NepeMeHHbIX. [eoMeTpUYeckuin CMbICH.
YacTHble Npou3BoaHbIE CIOXHBIX U HEABHBLIX OYHKLUMA. YpaBHEHNS KacaTernbHON MIOCKOCTU U HOpManu K
NMoBepxHOCTW. YacTHble npousBodHble U AnddepeHumansl BbICLLMX MOpsAKoB. NMpuMeHeHne MosnHoro
AanddpepeHumana ansg NpubnkeHHbIX BbluMcneHwin. CkansipHoe none. Npov3sogHasi Mo HanpaBneHUto.
lpagneHT. HeobxoauMble M OOCTATOYHbIE YCMOBUSA CYLLECTBOBAHWSA FOKaNbHOMO 3KCTpeMymMa (DYHKUMK
ABYX NEepPeMEHHbIX.

Bonpochk! Ans camoKoHTpoNs no pasgerny:

Cdopmynumpyiite onpegeneHne OyHKUUM OBYX HE3ABUCUMBIX MEPEMEHHDIX.
YT0 HasbiBaeTcs obrnactbio onpegeneHnss yHKUUKM OBYX HE3aBWCUMMbIX NepemMeHHbIX? KakoBo
reomeTpuyeckoe n3obpaxeHve yHKLUM ABYX NEPEMEHHbI?
Y70 Ha3bIBaeTCs YaCTHBIMU NPOM3BOAHBIMI NEPBOro Nopsigka OyHKLUMM ABYX NepeMEHHbIX?
Y10 HasbIBaeTcs NonHbIM andcpepeHumanom gyHkumMmM AByx nepemMeHHbIx? Kak ero BelMncnmTb?
Kak HanTu YacTHbIe NPoM3BOAHBIE BTOPOro Nopsiaka yHKUMM OBYX MEPEMEHHbIX?
YTto sBNseTca HeobXoanMbIM YCMOBMEM 3KCTPEMyMa (OYHKLMM ABYX NEPeMeHHbIX?
CdopmMynumpyiTe 4OCTaTOUHbIN NPU3HAK 3KCTPeMyMa (PyHKLUN ABYX NEPEMEHHbIX.

N

Nookw

Pasagen 10. AuddepeHumanbHble ypaBHEHUS
KpaTkoe copepxxaHve

OcHoBHble NoHATWA ¥ onpegenexus. 3agada Kowwn. ®opMynvMpoBka TEOpEMbl CyLLECTBOBaHWSA U
€0VHCTBEHHOCTM pelueHns 3agaym Kowwu. YpaBHeHus C pasgensiowmmncs nepemeHHbiMn. OgHOpoHbie
andpdepeHumnansHble ypaBHeHUA nepsBoro nopsaka. JinHenHole auddepeHumansHble YpaBHEHNST NepBoro
nopsigka. AndpdepeHumnansHble ypaBHEHNUS BbICLLUMX MOPAAKOB, JOMNYCKaloLWMe NoHWwxXeHne nopsgka. JlnHen-
Hble anddepeHymnansHble ypaBHEHWUS BbICLUMX NOPSAKOB. JIMHENHas 3aBUCMMOCTb U NMHEHaa He3aBuUCK-
MoCTb pyHKUmMIn. Onpegenutens BpoHckoro. CTpykTypa obLiero peleHns NMHeNHOro ogHOPOLHOro ypas-
HEHWS U JIMHEWHOrO HEOAHOPOOHOro ypaBHEHUs. PelueHne nMHenHoro ogHopoaHoro auddepeHumansHoro
YPaBHEHUSI C MOCTOSHHbIMK KoadbMuneHTamu. Xapakrepuctuieckoe ypaBHeHne. OTbIiCKaHWe YacTHOro
peLleHns NMHENHOro HEOAHOPOAHOMO YpaBHEHNS C MOCTOSAHHBIMU KOadmuneHTamm Metogom nogdopa no
BMay npasow Yactu. Bapmaums npomsBonbHbIX NOCTOsIHHbIX (MeToa JlarpaHxa). NpunoxeHue anddepeH-
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LmarnbHbIX ypaBHEHUIN B pasnuyHbIX 06nacTax Hayku u TexHukn. NoHaTre o cuctemax anddepeHumnansHbIX
ypaBHEHUIA.

Bonpochk! Ans caMOKOHTPOMs Mo pasaeny:
. YT0 HasbiBaeTca anddepeHLnansHbIM ypaBHEHNEM?
. UTto Has3biBaeTCs obOwum peweHmem guddepeHumnansHoro ypaBHeHUs1? YacTHbimM pelueHme?
KakoB reomeTpu4eckuin CMbICI YacTHOIO pelleHns andpdepeHunanbHOro ypaBHeHs NepBoro nopsigka?
Kakoe amddepeHumansHoe ypaBHEHME MEePBOro MOpsiAka HasblBaeTCHA NMHENHbIM? YpaBHeHnem bep-
Hynnn? YkaxuTe cnocob ero peLueHus.
5. Kakoe ypaBHeHWe HasbiBaeTCH NMHenHbIM auddepeHumnaneHbiM ypaBHEHMEM BTOPOro nopsaka?
6. Kakon Bua nmeet obliee pelleHne ogHOPOAHOro anddepeHLmansHOro ypaBHeHMs BToporo nopsigka? B
3aBMCUMOCTM OT OUCKPUMMHAHTA XapaKTepUCTUYECKOro ypaBHEHUS.
7. Kak HanTu obuiee pelueHve HeoaHOPOAHOro AnddepeHLnansHOro ypaBHeHns BTOPOro nopsigka ¢ no-
CTOSIHHBbIMW KO3(h UL MeHTamMn?

N

Paspen 11. Pagbl
KpaTkoe copgepxaHue

Uucrnoson psaa. Cymma psga. CBoncTBa cxopswwmxcs psgoB. Heobxogumoe ycroBue CxoguMoCTw
psga. lNpusHaky cXogMMOCTU PALOB C NOMOXUTENbHLIMU YNeHaMu: NPU3HaKU cpaBHeHUs, npusHak Janam-
Oepa, pagukanbHbIl U UHTErpanbHbiA Npu3Haki Kowwn. ABConoTHas M ycrnoBHasi cxogmmoctu. Teopema
JleibHmua. Teopema Abens. Pagnyc u nHtepean cxoanMmocTu cTeneHHoro psiga. CBOMCTBa CTENEHHbIX psi-
noB. MNouneHHoe gnddepeHUnpoBaHNE N MHTErPUPOBAHME CTENEHHbLIX PAAoB. PasnoxeHune yHKuun B ps-
Abl Tennopa n MaknopeHa. lNpumeHeHne psagoB K NPUBNKEHHBIM BbIYUCIIEHNSIM.

Bonpockl Ans camokoHTpons no pasgeny:

YTto Ha3bIBaeTCsa YMCMNOBbLIM PSAOOM?
Kakoi uncnoBown psig HasbiBaeTCs CXoOAWMNMCA?
YTto Ha3bIBaeTCa HEOOXOOUMBIM YCITOBUEM CXOAMMOCTW YMCIOBOro psaa?
HasoBuTe goctaTouHble NPU3HAKN CXOAUMOCTU, OCHOBAHHbIE HA CPaBHEHUN PAOOB.
HasoBuTe npusHak [Janambepa cxogumocTu psagos.
B yem coctouT MHTErpanbHbIi Npu3Hak cxoammocty Kowmn? Kakne psigbl HasbiBalOTCS 3HaKoyepeayto-
wmmMmnca?
7. CdopmynupyiTte npuaHak JlenbHuua cxoanmocTy 3HakovepeayoLmMXcst paaoB.
8. Kakue 3HakouepeayoLmecs psgbl HasblBaTCA abCOMOTHO CXOA4AWMUMUCA? YCITOBHO CXOAALLMMUCS?
9. NanTte onpegeneHne cTeneHHOro psga M obnactm ero cxogumoctu. Kak HanWtm obnactb CXOguMMOCTu
cTeneHHoro psaa?
10.3anuwunTe pasnoxeHve B CTENEHHOWN Psg OCHOBHbIX (OYHKLIMA.
11.Y710 HasbiBaeTCcH 06WMM pelueHnem anddepeHunanbHOro ypasHeHua? YacTHeiM pelueHue?
12.KakoB reomMeTpn4eCcKknUin CMbICI YacTHOro pelleHnsa auddepeHumnanbHOro ypasHeHNs nepeoro nopsaka?
13.Kakoe guddpepeHumanbHoe ypaBHeHMe nepBoro nopsigka HasblBaeTcs NMHENHbIM? YpaBHeHnem bep-
Hynnn? YKkaxuTe cnocob ero peLueHus.
14.Kakoe ypaBHeHWe Ha3blBaeTCs NMHENHbIM uddepeHLmanbHbiM ypaBHEHUEM BTOPOro nopsiaka?
15.Kakow Bug nmeeT obliee pelueHne ogHopoaHoro auddepeHumanbHOro ypaBsHeHUs BTOporo nopsaka? B
3aBMCUMOCTM OT OUCKPUMMHAHTA XapaKTepUCTUYECKOro ypaBHEHNS.
16.Kak HanTh obliee pelleHMe HeOOHOPOOHOro AnddepeHUmnansHOro YypaBHEHNst BTOPOro nopsigka ¢ no-
CTOSAHHbIMK KO3 MUMEHTamMn?

ouhrwNE

8.2.1 Wkana n Kputepmmn oLueHUBaHUA
caMonoAroToBKMW MO TeMaM NPaKTUYEeCKUX 3aHATUN

- «3aYTeHO» BbICTaBIAETCA, ecnu CTy,quT cMor I'IpI/IMeHI/ITb I'IOJ'Iy'vleHHbIe 3HaHNA npu peLueval I'IpaKTI/ILIeCKVIX
3apav;

- «<He 3a4YTeHO» , eCnn CTyadeHT He CMOr NPUMEHUTb TeOpeTI/I\-IeCKI/IIZ MaTtepuan npu peweHnn npakTn4ecknx dagad.
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9. NMpomexyTouyHas (cemecTpoBas) aTrectauusi No Kypcy

9.1 HopmaTuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOW aTTecTauum obyyaroLlmxcs no pesynbTatamMm U3yYyeHUs AUCLMNIUHBI:

1) oencreyowee «lMonoxeHne 0 TEKYLLEM KOHTPONE ycneBaeMoCTU, MPOMEXYTOYHON aTtTecTaumm obyyato-
LmMxca no nporpaMmmam Bbicliero obpasoBaHusa (bakanaspuart, cneuvanuTeT, Maructpatypa) U cpegHero
npodeccunoHansHoro obpasoanusa B ProOY BO Omckuin FTAY »

9.2.1 OCHOBHbI€ XapaKTePUCTUKH
NPOMEXYTOYHOM aTTecTaumm o6y4aroLWmnXCcsa No UToramMm M3y4eHus gucumniuHbl (1 cemectp)

YCTaHOBNEHWEe YPOBHSA AOCTUXKEHUS KaxkabIM 0byYaloLMMcs Lenen
1 3aaay o6ydyeHns nNo gaHHOW ANCLUNINHE, U3NOXEHHbLIM B M.2.2
HacTosLlel nporpammsi

Llens npomexyTo4HoM
aTTecTaumm -

dopmMa NpoMexyTOYHOM

3aver
aTTecTauum -
1) yyactue obyyvatoerocst B npoueaype nosnyyeHus 3avéra
MecTto npoueaypbl nony4yeHus OCYLLLECTBNSETCS 3a CYET y4eBOHOro BpeMeHu (TpygoéMKOCTH),
3a4yéTa B rpachuke yyebHOro OTBEAEHHOIO Ha M3yYeHue ANCUMNIIUHGI
npouecca 2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHen Hepene
cemecTpa
1) obyyatowmmnca BbINONHUA BCe BUAbI y4ebHOW paboTol (Bknovas
OCHOBHbIE YCNOBUsI NOJTy4eHUs CaMOCTOATENbHY0) U oTYnTancs o6 ux BbIMOMHEHWM B CPOKM, yCTa-
obyyawowmmcesn 3ayeTa: HOBJIEHHbIE rpadmkom y4ebHoro npouecca no ANCUMNIVHE;

2) npowwén 3akni4MTensHoe TeCTUPOBaHME.

Mpoueaypa nony4yeHus savera:

MeTtoau4yeckue matepumansi,
onpegensiowme npoueaypbl oue-
HUBaHUA 3HaHUW, YMEHUN, HaBbl-
KOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO AaHHON y4ebHom
avcumnnuHe (cm. — MNMpunoxexue 9)

9.2.2 OCHOBHbIe XapaKTepPUCTUKH
NPOMeXyTOYHOM aTTecTaumm o6y4aroLWmnXcsa No UToramMm M3y4eHus AUCLMNIIUNHLI (2 cemecTp)

YCTaHOBIEHWE YPOBHSI AOCTUXEHMUS KaXkabiM 0by4YatoLLmMMes Lenem
00y4YeHns No AaHHON OUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOsLLEN
nporpaMmbl

Uenb
MPOMEeXYTOYHOW aTTecTauum -

®Popma

- 9K3aMeH
NPOMEXYTOYHOU aTTeCcTauuu -

1) NOAroToBKa K 3K3aMeHy M1 cAaya dKk3amMeHa OCyLLecTBMAseTcd 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTM), OTBEAEHHOIO Ha 3K3aMe-
HaLMOHHYI0 ceccuto ansi obyyatoLLMXcs, CPOKM KOTOPOWN yCTaHaBMNN-

MecToO 3Kk3ameH
€CTO dk3ameHa BalOTCS NPUKaA3OM MO YHUBEPCUTETY

B rpachmke y4yebHOro npouecca:
2) pata, BpemMs 1 MeCTo NpoBeAeHUs 3K3ameHa onpegenseTcs rpa-

¢)MKOM cOayun 3K3aMeHOoB, yTBepXXaaemMbiM JeKaHOM BbiNyCKakoLwlero

dakynbTeTa
Popma 3Kk3amMeHa - lMucbMmeHHbIl
Mpoueaypa npoBegeHUs ak3ame- | NpefcTaBreHa B poHOe OLEHOYHbIX CPEACTB MO AUCLMNNNHE
Ha - (cm. MpunoxeHue 9)
1) npeacTaBneHa B hOHAE OLLEHOYHbIX CPEACTB MO AUCLMNINHE
OK3aMeHaUuMOHHaA nporpamma (cm. MpunoxeHue 9)
no y4yeGHOM ANCLUNIINHE: 2) oxBaTblBaeT pasgenbl (B COOTBETCTBMM C M. 4.1 HacToALLero oo-
KyMeHTa)

MeTogunyeckue maTtepuanbil,
onpeaensoliue npoueaypbl oue- | NpeacTaBneHbl B POHAE OLEHOYHbIX CPEACTB MO AUCLUNINHE
HUBaHUA 3HAaHUN, YMEHUN, HaBbl- (cm. MpunoxeHune 9)

KOB:
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NMPOLUEQYPA NMPOBEOQEHNA 3AYETA

®opma ammecmauuu cmydeHmos 3a4em 1 cemecmp.

YyacTue cTygeHTa B npoueaype MosydyeHust 3a4é€Ta OCyLLecTBRseTcsa 3a CYET y4ebHOro BpeMeHu
(TPyooémkocTu), OTBEAEHHOIO Ha M3ydYeHne ONCLMNITUHBI.

OcHoeHbIe ycriogus nosnydYeHuss cmyOeHmom 3a4yéma:
3a4yeT BbICTABMSAETCS NO pe3yfbTaTtam TEKYLLEro KOHTPons (TEKyLLen ycneBaemMmocTv B CEMECTPE) U UTOroBO-
ro TeCTUPOBaHWS.

lnaHoeas rnipouyedypa nony4yeHus 3a4éma:

1) UtoroBoe TecTupoBaHue.

2) MNpenogaBaTens NpocMaTpmMBaeT 3arnucu B XXypHane yyéTta noceliaemMmocTu 1 ycneBaeMoCTu CTy-
[AEHTOB.

3)[penogaBaTenb BbICTABNAET «3a4YTEHO» B 9K3aMEHALMOHHYIO BEAOMOCTb U B 3a4ETHYIO KHWDKKY
cTyaeHTa.

NMPOLEEAYPA NPOBEOEHUA 3K3AMEHA

Ok3aMeH sBnseTcs hOPMON KOHTPOMS, KOTOPbIV BbICTaBnseTcs obyvarolwemyca cornacHo «llono-
XEHVs O TeKyLleM KOHTpOsie ycrieBaemMoCTW, NPOMEXYTOUYHOW aTTecTtauuy obyyarlmxca no nporpammam
Bbiclero obpasoBaHus (bakanaspuar, cneunanuTeT, MarucTpartypa) u cpegHero npodeccroHanbHoro ob-
pasoBaHus B Prb0Y BO Owmckuin TAY», BbINOMHMBLLUEMY B NOSTHOM O0ObeMe BCe NepeyncrieHHble B N.2-3
TpeboBaHusa k yyebHoln paboTe, NpoweaLnii BCe BUAbl TECTUPOBaHNS, BbINOMHEHNS TUNOBOMO pacyeTa, ca-
MOCTOSITENbHbIX PaboT C NOMNOXWUTENBHOW OUEHKON. B criyyae HENOMHOro BLIMOSTHEHWUST YKa3aHHbLIX YCIOBUM
Nno yBaXKUTEMbHOW MNpuymMHe, oby4varolemycsa MoryT ObiTb  NpPeanoXeHbl MHAuBMAYarbHble 3a4aHus no
nponyLeHHomy y4ebHomy MaTepuany.

Ok3ameH NpoBOAUTCS B NMUCbMEHHOW dopMe no buneTtam. K ak3ameHy AonyckaloTcs CTyAEHTbl, Bbl-
nonHmBLLKE BCe BUAblI paboT, NpegycMoTpeHHble paboyen nporpammon AUCLUMNNNHBLL U NOMyYuBLUNE 3ayeT
3a nepsbl cemecTp. Ha ak3ameHe 3anpeLleHo nonb3oBaThCA CMPaBOYHBIMW Matepuanamu, TenegoHamm,
KOMMblOTEpaMmn 1 Apyron TexHuKon. B Havane ak3ameHa CTyaeHT BbiOMpaeT GuneT 1 roToBUT NUCbMEHHbIN
OTBeT Ha nucTte He 6onee 60 muHyT. MNocne atoro paboTbl caalTCA NpenogaBaTento Ha NPOBEpKy, nocre
KOTOpow npoxoaut cobecegoBaHne npenogaBaTens co CTygeHTamu no ouneTty. Bo3amMoXxHblI JOMONHUTEMNb-
Hble BONPOChI HA yCMOTpeHWe npenogaBaTens no BCEM U3y4YeHHbIM TeMam B JaHHOM CeMecTpe.

LWKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BOMPOCHI 3K3aMeHa

PesynbTaTtbl 9Kk3aMeHa onpegensoT OLeHKaMn «OTIIMYHOY, «XOPOLLOY», «yOOBMETBOPUTENbHO», KHE-

yAOBNETBOPUTENBHOY» N OOBABNSAIOT B A€Hb dK3aMeHa.

«OTNIMYHO» — 3a rnybokne M NpoyYHble 3HaHUS TeopeTMYecKoro matepuana (onpegeneHve NOHATUN,
AoKa3aTenbCTBO TEOPEM, B3aMMOCBA3b MeXay NOHATUAMMU) U YMEHWEe NPUMEHATb ero nNpu pelleHumn 3a-
aau.

«XOpOLUO» — OTBET HE COAEPXUT rpyObix ownbOK, MaTepman OCBELLAETCs NMOMHOCTbIO, TEOpeETUYe-
CKMIN MaTepuan NpUMeHsSeTCcda Npu pelleHnmn 3agad, Ho BO3MOXHbI HEAOYEThI, YCTpaHseMble Nocrne HaBoaS-
LLIMX BOMPOCOB.
«YyOOBNETBOPUTENbHO» — 3@ 3HaHWE OTAENbHbIX OCHOBHbLIX MOHATUA KU TeopeM, yMeHue pellaTb
CTaHOapTHble TUMOBbIE 3adau.
«HEeYyAOBNEeTBOPUTENBHOY» — 3@ HE3HaHUEe OCHOBHbIX MOHSATUIA, MPaBuIl, CBOWCTB, HEYyMEHWEe npumMme-
HATb TEOPEeTUYECKUA MaTepmnan Ans peleHns TUNoBbIX 3a4au.
9.3 3akn4YnTenbHOe TeCTMPOBaHNE NO UTOram U3yYeHUss AUCLIUMIIVHDbI
Mo nTtoram mM3ydeHus gucuunivHbl, obyyaroLmecs NpoxoasaT 3aknovMTensHoe TecTupoBaHmue. Tectu-
poBaHue ABNAeTCcA (POPMON KOHTPOIS, HanpaBrieHHON Ha NPOBEPKY BNafeHus TePMUHONOrMYeCcKUM anna-
paTtoM, COBPEMEHHBLIMU UH(OPMALMOHHBIMU TEXHOSOTUSAMU U KOHKPETHBIMW 3HaHMAMKU B obnactu cdyHaa-
MEeHTanbHbIX U NPUKNaAHbIX ANCLMUMNIIUH.
TecTupoBaHuMe ocyLlecTBNSETCA N0 BCEM TeMaM U pasfgenam AUCUUNIMUHBI, BKNOYas TeMbl, BbIHOCK-
Mble Ha CaMOCTOATENBHOE U3YYeEHNE.
Mpoueaypa TecTMpoBaHWsS orpaHMYeHa BO BpeMeHU 1 npeanonaraeT MakcumarnbHoOe cocpenotoye-
HuMe oby4valoLlerocs Ha BbINOMIHEHMK TECTA, COOEPXKaLlero HECKONbKO TECTOBbIX 3a4aHNN.
TecTupoBaHue npoBoanTca B anekTpoHHon dopme B ANOC OmMIAY-Moodle. TecTt BkntovaeT B cebs
10 sonpocoB B NepBOM cemMecTpe, Bpems, OTBOAUMOE Ha BbINOMHEHWe TecTa - 45 MUHYT. 12 BONpoCOB BO
BTOPOM CeMecTpe, BpeMms, OTBOAMMOE Ha BbINOMHeHWe Tecta — 45 MuHyT. B Kkaxgbli BapwaHT TecTta
BKITOYAKOTCA BOMPOCHI B CIEAYIOWEM COOTHOLLEHUN: 3aKpbiTble (OAMHOYHBINA BbiOop) — 25-30%, 3akpbiTble
(MHOXecCTBeHHbIN BblIbop) — 25-30%), oTKpbIThie — 25-30%, Ha ynopsigoyeHne n cootsetctamne — 5-10%
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nepe‘-IeHb TeCTOBbIX BONPOCOB

3 2 1
0 b2 0
c, 0 c .
PasnoxeHue onpeaenurens | 1 3lno anemeHTam BTOPOI1 CTPOKM MMEET BUA;
b ‘3 1 B 3 1 b 3 1 3 1
2
2 ¢ S C, G C, G ¢, G

53] 65
Ecrm 2X-A=7Bu A=\ ~1 . B= 3 -3 , To Matpuua X pasHa...

B By 23

Xl _SXZ _Xa + 2X4+X5 = O,
B cucteme ypaBHeHUN 2%3 + Xy —4%5 = 0
TaTb...

6a3UCHLIMIU NEPEMEHHBIMU MOXHO CYM-
Xs X Xe X Xopr Xy XgoXe Xy, X, X
[aHbi Tpu BekTopa a= (3;_6;_]“.7), b =(11-50), ¢= (_ 2;]“.3;_4). Haingute BekTOp
d=a+2b-C
(-7;-5;8;11) (7;-5;-14;11) (7;-3;-8;11) (-7;-8;14;-11)
CMelLuaHHoe npon3seaeHme BeKTopos & — (1'2’3)’ b= (1'2’0)’ c= (:LO’O) paBHO...

6 -6 0 1
Mpsamas, npoxoaswas vyepes Toukn Mo (1;1) n Ma (3;4), napannenbHa NPsiMbIM. ..

. YCcTaHOBUTE COOTBETCTBUSI MEXAY YpPaBHEHWSIMM MIOCKOCTU W TOYKaMMW, KOTOpble nexaT B 3TuX
NMOCKOCTAX:

1. 2x+y-3z+4=0

2. 4y-z-3x=0

3. 2x+2y-4=0

4. x+y+z-3=0
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A. (5;-1;7)
B. (0;0;0)
B. (1;1;1)
. (-2;0;0)
A. (1;1;0)

9. PacnonoxuTe KOMMMEKCHbIE YACNA B NOpsAKe BO3pacTaHUs UX Moaynen
0; -1; 1+ 2-3i

1

y =
10. KonnyecTBo To4ek paspbiBa yHKLUM In X pasHo...

Jx -1

lim
11. Mpepen *>* X—=1 pagen...
0 -2 -1 0,5
12. YcraHoBMUTE NpaBubHOE COOTBETCTBNE MeXAy PYHKLUMEN N ee MPOU3BOLHOMN.
1 tox
o CtgXx
3 COS X
1
2
A, COS“X
1
5. Sin®x
B. SinX
1
r sin®x
o —sinx
13. Ha pucyHke usobpaeH rpacumk npon3sogHon yHKLMK y=1(x) , 38aHHOMN Ha oTpeske [-2:7] .
y h
y=7"x)
"x
Torga TOUKOM MUHUMYMa 3TOW (DYHKLMKN ABMASETCS. ..
2 -2 0 7
f(x)
14. HeonpeaeneHHbIM MHTErpanom ot PyHKLMM HasblBaeTcH...
nepeoobpasHas pyHKunn f (X) dYHKUUA, MPON3BOAHAsS KOTOPOW paBHa OYHKLMN f (X);
MHOXeCTBO BCeX NepBoobpasHbIX;
nnoLuagb KPUBOMMHENHOWN TpaneLmmn, orpaHUYeHHo CBepXy PyHKUmen f (X)
I dx
(x+1)x-2) .
15. Ansa WHTerpana yKaxute pasnoxeHue noAapiHTErpanbHOM  OYHKLMK
1

(X + 1)()( B 2) Ha npocTenne apobu. ..
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AX B x A . B Ax+B+Cx+D
X+1 x-2 x+1 x-2 x+1 X—2 Apyrou oTBeT

16. MNnowaab durypsbl, N306paKeHHON Ha PUCYHKE,

2 y:uxz-i-z

onpepgendeTca MHTerparnom...

1 1 1 1
j(l—xz)dx j(z—xz)dx j(-x? ~1)dx j(xz +2)dx
0 0 0 0
17. Cpegu ykasaHHbIN MHTErpanos Heco6CTBeHHb|MV| ABMSAOTCA. ..
’% o I X dx ]‘. dx
XSIin X dx 2 5
2 2
) J1-x2 [ x“dx X

z=4x—4y—x*

18. BKcTpemMyM yHKLMK -y paBeH...

19. YcTaHoBUTE COOTBETCTBME MEXAY OOHOPOAHBIMU NIMHENHBIMU AnddepeHUnanbHbIMU YpaBHEHNAMU

N NX XapaKkTepuCTUHECKUMUN YPaBHEHUSMMU:
1 Y -4y=0

o, V'-Y'+6y'=0

3, Y'+6y'—y=0

k?—4= O,
kP -x*+6=0
k®—Kk?+6K=0
k®+6rk-1=0
4k =0
XOASLLMMUCS CPEAV NPUBEAEHHBIX HUXE YMCNOBLIX PSAOB SBMSIOTCS. .

2, 2" 21 21 2, 3"
XD SIS X D )

n1 N n=1 n=1 nl n-1 N +5

OB 1w m »

20.

21. YcTaHOBMTE COOTBETCTBME MEXOY PsiAaMy U UX HA3BaHUSIMM. ..
0 Xn
- (n +1)

I‘I

1.

-1
smn

N)
8 :’Ms

n?
> z3”+2

n=

A. cTeneHHON
Bb. 3HakoudepeaytoLmiics
B. 3HakononoXxutenbHbIn
9.3.1 LUKAJNA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha TECTOBLIE BOMPOCHI TECTUPOBAHUS MO UTOraM OCBOEHUSA ANCLUMNITUHBI
- OueHKa «OTMMYHOY», eCNUN KONMYECTBO NpaBuUIlbHbIX OTBETOB OT 81-100%.
- OueHKa «XOpoLOoy, ECIN KONMMYECTBO NpaBuIibHbIX OTBETOB OT 71-80%.

34



- OueHka «yaoBIeTBOPUTESTIbHO», €CIN KOJTINYEeCTBO NpaBUlibHbIX OTBETOB OT 61-70%.
- OueHka «HeyOoBIeTBOPUTENTbHO», €CIT KOJTMYeCTBO NpaBulibHbIX OTBETOB MEHee 60%.

PN

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.

32.
33.

34.

9.4 MNepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHy

Bonpochl k 3k3ameHy
no avcuunnuvHe Bbiclwias matemaTtuka
3a 2 cemecTp.

MoHaTne npoussogHon. OduddepeHumpoBaHme dyHKUMA. OCHOBHbIE OOPMYSbl U NpaBuna gnd-
depeHUMpoBaHMs.

[Mpoun3BoaHbIE BbICLLMX MOPSOKOB.

Mpasuno Jlonutans-beprynnu.

BospactaHue un ybbiBaHue yHkuun. SkctpeMym yHkumm. Hambonbliee n HaMMmeHbLLee 3HavYeHue
dyHKUMM Ha OTpe3ke. PelleHne TEKCTOBbIX 3a4ay Ha HaxoxaeHwe HanbonbLlero U HavMMeHbLUIEero
3HadeHusa PyHKUMN. BeinyknocTb pyHKUMIA. Toukn nepernba. ACMMNTOTHI.

Obwasn cxema nccregoBaHuns yHKUMA. MNMocTpoeHue rpadmkoB.

MoHATne PyHKLMM HECKONBKUX NepeMeHHbIx. ObnacTb onpeaeneHms yHKLUMN HECKOIbKMX nepe-
MEHHBIX U ee reoMeTpuyeckas uHTepnpeTaums.

"eomeTpuryeckoe nsobpaxeHne OyHKUUM ABYX NEPEMEHHbIX.

YacTHble Npon3BoaHble NepBoro nopsiaka. MNMonHein guddepeHuman. NpumeHeHne NonHoro and-
depeHumnana K npubNmKeHHbIM BbIYUCTIEHNSIM.

YacTHble Mpon3BOAHbIE BbICLUMX MOPSIAKOB.

OKCTpemMyMbl (PYHKLNIA HECKONMBbKMX NEPEMEHHBIX.

Heobxogumoe ycnosue CyLeCcTBOBaHNS IKCTpeMyma (PYHKLMM HECKOMNbKMX NepeMeHHbIX. [ocTa-
TOYHOE YCIOBME CYLLEeCTBOBAHUA IKCTpeMyMa PyHKLMN HECKOMNBbKUX NnepemeHHbIX. Cxema nccnego-
BaHWSA Ha 3KCTPEeMyM (PYHKUUWN ABYX NEPEMEHHbIX.

MepBoobpasHasa. HeonpeaeneHHbIn MHTErpan U ero reoMeTpUYEeCcKUn CMbICH.

OcHOBHbIe CBOWCTBA HEONPeAEeneHHOro nHTerpana.

OcHoBHble hopMyIbl MHTErpupoBaHus. HenocpeacTBEHHOE MHTErPMpPOBaHNE.

MeToa noacTaHOBKM.

WHTerpuposaHue no yactsam. Ocobbin cnyvyan MHTErpUpoBaHUSA No YacTaM.

lMoHsATMe onpedeneHHOro nHTerpana.

OcHoBHble CBOWCTBA onpeaeneHHoro nHterpana. ®opmyna HototoHa-JlenbHuua.

3ameHa nepemMeHHON B onpeaeneHHoM uHTerpane.

WHTerpupoBaHue no Yyactam B ornpeaeneHHoM uHTerpane.

Mnowanb KpMBONMHENHOW (Urypbl B MPSIMOYTOMbHbIX AEeKapTOBbIX KOOpAMHaTaXx.

O61bem Tena BpaLLeHus.

OnddepeHumanbHble ypaBHeHUs nepBoro nopsiaka. Obuee pelleHne, YacTHOE peLleHne
AnddepeHumnanbHOro ypasHeH1s NepBoro nopsigka. YpaBHeHUs ¢ pa3geneHHbIMU NepeMeHHbIMN.
YpaBHeHuUs ¢ pasgensiowmmMmcs nepemMmeHHbIMN.

OpHopogHble yHKUMK. OagHopoaHble AnddepeHumnansHble ypaBHeHUs NepBOro nopsia-

Ka, ux pelweHus. JInHenHble ypaBHeHMS NEPBOro NOPSAKA, NX PELUEHUS.

OndpdepeHunansHble ypaBHEHWS BTOPOro nopsaka, Aonyckatolmue noHmwKeHne nopsaka.
JInHenHble ogHopoaHble auddepeHumanbHble ypaBHEHUST BTOPOro Nopsiaka C MOCTOSHHBIMWU KO3 (-
duumneHTamun.

JInHenHble HeoaHOpPOAHbIE AnddepeHUnansHble ypaBHEHMS BTOPOro nopsiika ¢

NOCTOSAHHbLIMM KO3hpuLmMeHTamm.

Yucnosoi psg, ero cymma. CxogumocTb psga.

Heobxoaumbiii NpusHak cXxogmMMocTu. [locTaTovHble NPU3HaKa CXOAMMOCTU PSILOB C MOJIOXUTESNb-
HbIMW YreHaMMu.

3Hakouvepeayowmecs pagbl. MpusHak JlenbHuua.

CreneHHble psagbl. Pagnyc n obnactbs cxogumocTy cteneHHoro psga. CBONCTBa CTEMNEHHbIX PSOOB.

Pasnoxenue dyHkunin Y =€ ; y=sinx; y=COSX; Y= @+x)"; y=In(1+ X) s psn
MaknopeHa 1 1x NpuMeHeHme.
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TunoBow GnaHK 3K3amMeHaLMOHHOro bunera
denepanbHOe rocygapcTBeHHoe BloaxeTHOe obpa3oBaTenbHOE yupexaeHue Boiclero obpasoBaHms

«OMCKMIn rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenn MN.A. CtonbinuHa»

Ok3ameH no aucuunnuHe «Bbicwasa maTemaTuka»
Ana obyvarowmxcs no HanpaeneHuo 38.03.01 AkoHOMMKaA

3K3AMEHALMOHHbIVW BUNET

1. NponsBoaHbIe BbICLLINMX NOPSAKOB.
2. Yncnosow psag, ero cymma. CxogumocTb psaa

’ _ _paX 4.5
3.Pelwwmnte anddepeHuymansHoe ypaBHeEHNE 4Xy +3y =—eXy

dx
(x+1)x - 2)

4. Hangute uHterpan J
LUKAJTA U KPUTEPUUN OLUEHUBAHUA
OTBETOB Ha BONPOCHI MPOMEXYTOYHOIr0o KOHTPOnA

PesynbTaTbl 9K3ameHa onpeaensitoT OLEHKaMU «OTIMYHOY», «XOPOLLO», «YAOBINETBOPUTENBHOY, «HEeyaoBIe-
TBOPUTENBHO» U OOBLABMSAIOT B A€Hb 3K3ameHa.
«OTNMYHO» — 3a rNyboKMe N NPOYHbIE 3HAHWUS TEOPETMYECKOro MaTepuana (onpeaeneHme NoHSATUN,
[0Ka3aTenbCTBO TEOPEM, B3aMMOCBA3b MeXAY MOHATUAMU) U YMEHUE NMPUMEHSATb €ro Npu peLueHnmn 3a-
nau.
«XOpOLLIO» — OTBET He COAEpPXUT rpyObix OLMOOK, MaTepuan OCBELLAETCs MOMHOCTbIO, TeopeTuye-
CKUA MaTepuan NpUMeHsieTcs Npu peLleHnn 3adad, HO BO3MOXHbl HEI0YEThI, YCTpaHsieMble Nocne HaBoas-
LLIMX BOMPOCOB.

«yOOBMNEeTBOPUTENBHO» — 33 3HAHWE OTAENbHbIX OCHOBHBLIX MOHATUI U TEOPEM, YMEHWe pellatb
CTaHOapTHble TUMOoBbIe 3adau.

«HEey[OOBNETBOPUTENBbHO» — 33 HE3HaHWE OCHOBHLIX MOHSITUIA, NPaBWIl, CBOWCTB, HEYMEHWEe npuMe-
HSTb TEOPETUYECKUA MaTepuan Ans peLleHns TUMNoBbIX 3a4au.

BbicTaBNneHMe oLeHKM OCyLLeCTBNAETCS C y4eTOM ONMUCaHUA NoKa3aTernen, KpUTep1eB U LWKan oLueHuBa-
HUA KOMMETEeHLMA NO AUCLUNJIMHE, NPeAcTaBlieHHbIX B Tabnuue 1.2
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10. UHcbopmaLmoHHOE U MeToANUYeCcKoe obecnevyeHne y4ebHoro npouecca Nno AUCLUNIINHE

B cooTBeTCcTBUM C AEWCTBYIOLLMMMN FOCY4APCTBEHHbIMM TpebOBaHUAMN ANs peanv3auuy yvyebHoro
npouecca no avcumniuHe obecneymnBatoLLern kadeapon paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCSH
y4ebHo-meToauyveckmin komnnekc (YMK[), cooTBeTCTBYHOLIMUIA aHHOW paboyen nporpaMmme v npunaraemblii
K Hel. [Npu paspadoTtke YMKI] kacdeapa pykoBoACTBYyeTCS YCTaHOBIIEHHBIMU YHUBEPCUTETOM TpeboBaHNSIMA
K ero CTpyKkType, cogepxaHuto n odopmneruto. B coctaB YMKL Bxo4AaT nepeyvvcreHHble HbKe 1 Apyrue

WCTOYHMKM y4eBHOI 1 yuebHO-MeToamYeckoin MHopMaLmmn, CPeACTBA HArMAAHOCTH.

OnekTpoHHasa Bepcusa aktyansHoro YMK[, apantupoBaHHas gns obyyalolmxcsl, BbICTaBNAeTCa B

WHpopmaLnmoHHO-06pa3oBaTeNLHOM Cpeae yHuBepcuTeTa.
B pamMKax oCBOEeHUA ANCLUNINHBI NCMOJb3YHTCA yqe6Hb|e mMaTepwuanbl

NMEPEYEHb
nuTepaTypbl, pEKOMeHAYyeMOoW
OJIS1 U3yYeHUs1 AUCLMNITUHDbI
Bbiclias maTeMaTuka

ABTOp, HanMmeHoBaHue, BbIXOAHble AaHHbIE

HocTtyn

BepesnHa, H.A. MaTtemaTuka : y4eb. nocobue / H.A. bepeauHa, E.J1. MakcuHa. -
Mocksa : ML PUOP ; HUL NHppa-M, 2013. - 175 c. - ISBN 978-5-369-00061-8.
- TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/369492 -
Pexuvm gocTtyna: no Nnognucke.

http://znanium.com

BpoHwTenH . H. CnpaBo4HMK No mMaTemMaTuKe . OJI1 UHXEHEPOB M y4alluuxcs HCXb
BTY3oB / U. H. BpoHwTewH. - M. : Hayka, 1986. - 544 c. - 4.10 p.

Haszapoe A. V. Kypc matemaTukm gnsi HemMaTemMaTU4eCKUX cnelmanbHOCTEN U

HanpaeneHun 6akanaespuara : y4yeb. nocobue ansa crygeHTos By3os / A. WN. Hasa- HCXB

pos, WN. A. Hazapos. - 3-e nsg., ncnp. - Cl6.: llane, 2011. - 576 c.

LWnnayves, B. C. Bbicwas matemaTuka : y4ebuuk / B.C. lUnnayeB. — Mocksa :
NHOPA-M, 2021. — 479 c. — (Bbicwee obpasoBaHue). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - TekcT : SMNEKTPOHHbIN. - URL:

https://znanium.com/catalog/product/1185673 — Pexum goctyna: no nognucke.

http://znanium.com

LWvnaves, B. C. 3agayHuk no BbiCWEN MaTemaTtuke : y4ebHoe nocobue / B.C.
Wnnayes. — 10-e u3g., ctep. — Mocksa : UHOPA-M, 2021. — 304 c. — (Beblc-
wee obpaszoBaHue). - ISBN 978-5-16-010071-5. - TeKCT : aneKTpOHHbIN. - URL:
https://znanium.com/catalog/product/1455881 — Pexxum gocTyna: no nognucke.

http://znanium.com

MaTtemaTtuyeckoe mogenuposaHue.- M.: Poccuinckon akagemun Hayk, 1989- .-

HCXB

OmMckui HayyHbIn BeCcTHUK. Cep. MNpnbopbl, MawuHbl 1 TexHonorun. - OMck : [6.
n], 1997 -

HCXB
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