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BBEAEHUE

1. ®doHO OUEHOYHbIX CpeacTB MO  AucuMninHe aBnsieTca obdAsaTtenbHbiM  060CO6NEHHBIM
npunoxexHnem k Paboyen nporpamme ANCUUNIUHBI.

2. ®oHL OUEHOYHbIX cpencTtB  ABIIAETCA COCTaBHOW 4acTblo HOpMaTuUBHO-MEeTOAN4YECKOro
obecneyeHnst CUCTEMbI OLIEHKN KayecTBa OCBOEHUS 06y‘-|a}OIJJ.VIMVICFI yKa3aHHOl7I AOncumnnimHbl.

3. Mpu nomowwm POC  ocyLIecTBrSIETCA KOHTPOSb M YMpaBrieHne NpoLeccoM (OPMUPOBaHWS
obyyaloLmMMIUCs KOMNETEHLMIA, U3 Yncna npegycMoTpeHHbix PrOC BO B kayecTBe pes3ynbTaToOB OCBOEHMS
AVNCUMMIHBI.

4. doHO OUEHOYHbIX CpeacTts Mo AUCUMMNNMHE BKMOYaeT B €ebsA: OueHouYHble CpeacTBa,
npUMeHsieMble  Onsi  BXOAHOrO  KOHTPONS;  OUEHOYHble CpeacTBa, MNPUMEHSIEMble B paMKax
WHOUBMAyanNu3auun BbINOMHEHUS, KOHTponsa dwukcupoBaHHbIX BuaoB BAPC; oueHouHble cpencTsa,
NpUMeEHsiEMble ONs TeKylWero KOHTPOMs M OUeHOYHble CpeacTBa, MpUMMEHsieMble MNPy NPOMEXYTOYHOW
aTTecTaymu no UToram U3yYyeHus aUCUUNINHGI.

5. PaspaboTunkamy ooHOa OLEHOYHbIX CPEeACTB MO AUCLMNNMHE SIBNSIOTCA npenodaBaTenu
kacdbeapbl MaTemaTuyecknx U ecTeCTBEHHOHAayYHbIX  OUCUMMNMH, obecneuymBalollein  U3yyeHue
obyvalowmMmcs  aMcuMnivHel B yHuBepcuTeTe. CopgepkaTenbHoW OcHoBoW Aanst paspaboTtkm ¢OC
nocnyxuna PaGoyas nporpamma gUCLMMUHGI.



1. OXXUOAEMbIE PE3YJIbTATbl U3YYEHUA

yqe6|-|017| AUNCUUNJINHDI, ﬂepCOHa.ﬂbelﬁ YPOBEeHb OOCTUXEHNA KOTOPbIX NpoBepsaeTcs
C ncnonb3oBaHUEM NpeacTaByIeHHbLIX B N. 3 OUEeHOYHbIX cpeacTB

KomneTteHuun,

B (hOPMUPOBAHMM Koa un KomnoHeHTbI KomneTeyuuﬁ,
KOTOPBIX 33AEHCTBOBAHA HanmMeHoOBaHMe dopmupyemblie B QaMKax JaHHOM ONCUMNMUHBI
MHAMKaTopa (kak oxuaaembl pesynbTaT ee OCBOEHMS)
AUcuMninHa o
AOCTUXEHUN
kon HAVUMEHOBAHME KOMMETEHLMMU 3HaTb U yMeva nenartb BrnageTb HaBblkaMu
NoHUMaTb (oenctBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
YHueepcasnbHbIe KoMnemeHyuu
YK-1 CnocobeH Na-1yk-1 OCHOBHblE aHanunsnposaTb OCyLLEeCTBNATb
OCYLLECTBNAThL aHanusupyet mMeToAbl 3ajadvy, BblOensas | AeKoMnosuuuio 3agayv
MOUCK, 3ajady, Bblaenss | peleHus ee 6asoBble
KPUTUYECKMIA ee 06a3oBble | MaTeEMATMYECKMX | COCTaBnsoLLME
aHANM3 U cuHTes | cocTasnsioLme, 3agay
ocylecTBnseT
HpopmaLmu, [EKOMMO3ULNIO
NPUMEHSATb 3agaun
CUCTEMHbBIV NA-2yk1 OCHOBHbIE pewarb KPUTUYECKUM aHanmn3om
noaxon ana | Haxoaut 1 | Matematnyeckme | NocTaBlieHHble HangeHHon
peLieHuns KPUTUYECKM 3aKOHbI 3agayu WHbopMauum
MocTaBIIEHHbIX aHanusupyet
3agay uHopmaLmio,
HeobXxoaunMyto
ans peLleHus
NOCTaBIIEHHOWN
3agaqn
NA-3yk-1 pasnuyHble paccmartpusaTh MeToAamu OLeHVBaHNs
paccmaTpuBaeTt nogxoasbl K BO3MOXHblE BapuaHToB peweHnda
BO3MOXHble pelwleHuto 3agad BapuaHTbl pelleHna 3adad, aHanm3npya ux
BapuaHThbl 3agaun [OCTOUHCTBA "
pelleHns 3agauu, HegocTaTku
oLeHnBas nx
[JOCTOMHCTBA MU
HeJoCcTaTku




YACTb 2. OBLLASI CXEMA OLIEHUBAHUA XOOA U PE3YNIbTATOB U3YYEHUA
YYEBHOU ANCLUUNNINHbI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLLEHMBAHUA X04a U pe3ynbTaToB U3y4eHUA y4ebHomn
OUCLIMMNIIMHbI B paMKax negarorm4eckoro KOHTpossi

PeXum KOHTPOSbHO-OLEHOYHBLIX MEPONPUATUIA
OueHKa co CTOPOHbI Komuc-
Kateropus camo- B3anMO-
npenoga- npencraBuTens CWOHHas
KOHTPOJS U OLEHKMN oLeHka oLeHka penoa pea
BaTens npon3BoACTBa OLeHKa
1 2 3 4 5
BxoaHoi 1 TecToBblE T
KOHTPONB BOMpPOCHI ecTupoBaHue
WHaneuayanusaums
BbINONTHEHUNA™,
KOHTpPOIb 2
(pMKCcUpoBaHHbIX
BugoB BAPC:
[NpoBepka
BbINOSHEHWI
- Tnoson pacyeTt 2.1 3agaHun
TUMNOBOrO
pac4yeta
Tekywun 3
KOHTpOIb:
MpoBepka
- CamocrosTenbHoe 31 Bonpocel ans BLINONHEHMI
n3yyeHve Tem ' CaMOKOHTpons sanaHuii
- camornoaroToBka B
amMmkax
E AKTAYECKIX Bonpocbl ans [NpoBepka
(Cl:DeMVIHa cKIX) 3.2 | camonoaroToBk BbIMOSTHEHUN
ap " 3a4aHunin, onpoc
3aHATUIA U
NoAroTOBKN K HUM
[NpoBepka
-caMocTosiTenbHas 33 BLINONHEHWS
aboTa ' -
P 3a4aHnn
DpoHTanbHbIN
KOHTPOnb
- B pamkax obue- TekyLen
YHUBEPCUTETCKON 3.4 ycrneBaemMocT
CUCTEMbI KOHTPOMS ' MO KOHTPOJbHbLIM
yCcneBaeMocCTun Hegensm,
YCTAHOBMEHHbIM
B YHMBeEpcUTETE
MpomexyToyHas
aTTecTayma*
obyyvaromxcs no 4
nuToram nsyyeHus
OUCLIMMNUHBI
BbixoaHom TecToBbIE
A 4.1 TecTnpoBaHue
KOHTPOJb BOMpPOCHI
Bonpocsl k Komuccron
. [NpoBepka
3K3aMEHy; Has
3aver BbINOMHEHUS
4.2 npumep nepecaada
OK3ameH 3K3aMeHaLUMOHHbI
3K3amMeHaunoH .
X 3ag0aHuin
Horo buneta

* OaHHbIM 3HAKOM NMOMeYeHbl MHAVBUAYyanusnpyemMble Buabl y4eGHol paboTl




2.2 O6wme KpUTEpUN OLIEHKM Xo4a U pe3ynbLTaToB

M3y4YeHUs y4yeOHON ANCLUNIIUHBI

1. ®opManbHbIA KPpUTEPUN NOJNTyYEeHUA OOy4varoWMMUCA
NONIOXUTENbHON OLeHKN NO UTOraM U3y4YyeHUss AUCLUNIIVHDI:

1.1 NpegycmoTpeHHas nporpamma
N3y4yeHus McuUMnnvHbl obyyarommes
BbINONIHEHA MNOMHOCTBLIO 40 Havana
npouecca NPOMEeXyTOYHOW aTTecTaumm

1.2 INo kaxxaon M3 NpeayCMOTPEHHbIX NPOrpaMmon BUAoB paboT
no avcuunnuHe oby4varoLLMnCcs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKE
MWHUManNbHO NPMEMIEMOro) ypoBeHb COOPMUPOBAHHOCTY
3MNEeMEHTOB KOMMETEHLIUN

2. N'pynnbl HecbopmanbHbIX KpUTEpUeB

KayeCcTBEHHOW OLeHKM paboTbl 06yYaroLerocs B pamkax U3y4YeHus QUCLUUNIUHDI:

2.1 Kputepumn oLeHKn kayecTBa xoaa
npouecca usy4yeHnsi obyvatommecs
nporpaMmbl AUCLMNANHBI (TEKYLLEN

ycneBaeMocTH)

2.2. KpuTepum oLEeHKN kKayecTBa BbIMONTHEHNS KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHKM Ka4eCTBEHHOIO
YPOBHSI UTOrOBbIX PE3YNbTaTOB

n3yvyeHuna gucumniinHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbTaToB U3y4YeHust ANCLMMMNHBI

2.3 PEECTP

ANieMeHTOoB (*)OHAa OLEeHOYHbIX cpeacTsB no yqeGHoﬁ AncuunriimHe

Npynna OueHoYHOe cpeacTBO UMK ero nemMeHT
OLEHOYHbIX CpeacTB HanmeHoBaHue
1 2

1. CpeactBa ans
BXO4HOr0 KOHTpons

TecToBbIE BOMNPOCHI And nposegeHnda BXOOHOIro KOHTpOoIA

KpMTepvm OLEHKM OTBETOB Ha TeCTOBbl€ BOMPOCblI BXOAHOIO KOHTpOnA

2. CpenctBa

Ana vHaMBuayanusauum
BbIMOJIHEHUA,

KOHTpOns
CbVIKCVIpOBaHHbIX BUNOOB
BAPC

I'Iepequb 3adaHnda K TUnoBbIM pacyeTamMm

Lkana n Kputepun olueHmBaHnAa TUNOBOro pacyeTa

3agaHns K KOHTporbHOW paboTe (3aoyHast opma obyyeHns)

LWkana v KpuTepum oLeHUBaHUS KOHTPOMbHON paboTbl

3. CpenctBa
ONA TeKyLero KOHTpons

BOI'IpOCbI 0714 CaMOCTOATESIbHOIO n3yvyeHunsa TemMbl

O6wun ariropuTM CaMoCTOATESNTbHOIo N3yvyeHunsa TemMbl

KpMTepl/Il/I OUEHKN CaMOCTOATESIbHOIo n3yvyeHuns Tembl

BOI'IpOCbI A5ga caMonogroToBkM Nno temam npakTn4eCcKknx 3aHATUN

KpMTepI/II/I OLUEHKN caMonoarotoBkKM No TeMam npakTn4eckmnx 3aHATUN

3agaHua gns nposeaeHunaA CaMOCTOSATENbHOMN pa60TbI

LLikana v KpuTepun oLeHMBaHNS OTBETOB Ha 3aaHusl CaMOCTOATENbHOW
paboThbl

4. CpeactBa

ANSA NPOMeXyTOYHOM
aTTecTauMm no utoram
M3yYeHUs QUCLMNIIUHbI

TecTtoBble BOMPOCHI And npoBeaeHnAa NTOroBoro KOHTponsa

LWkana n KpUTeEpUn oueHnBaHmA OTBETOB Ha BOMPOCHI A5nA npoBeaeHnda
TEeCTUpOoBaHWUA No pe3ylnibTaTaM OCBOEHUA AUCUUNTIUHbI

OK3amMeHaUunoHHas nporpamMma no yqe6H0|7| ancunninnHe

I'Ipmmep 3K3aMeHaLMOoHHoro buneta

lMnaHoBas npouenypa nposegeHna ak3aamMeHa

KpMTepI/II/I OLUEHKN OTBETOB Ha TECTOBbI€ BOMPOChLI NTOrOBOIro KOHTpPOJ14




2.4.1 OnucaHue nokKasartenen, KpUTepMeEB U LLKaN OLueHUBaHMA B paMKax AUCLUMIIUHBI
(3aveTt 1 cemecTp)

YpOBHU CChOPMMPOBAHHOCTN KOMNETEHLMIA

KOMMNEeTeHUUA He

MUHUMaIbHbIN cpeaHun BbICOKWIN
ccpopmmpoBaHa
OueHkn chopMmMpPoOBaHHOCTU KOMMETEHUU
He 3auTeHo 3ayteHo

Xap

aKTepUCTVKa CPOPMUPOBAHHOCTU KOMMNETEHLIMM

KomneTeHuus B NOMnHOM

1. C(bOpMVIpOBaHHOCTb KOMMNEeTEeHUUN COOTBETCTBYET MUHUMASTbHbIM

WHaeke u Kog MNokasarenk Mepe He ccpopmmpoBaHa. | TpeGoBaHUAM. MIMEIOLWMXCA 3HaHWIA, YMEHWI, HABLIKOB B LIENIOM ®opmbl 1 CpeACcTBa
Ha3BaHue MHAnkaTopa VinpmkaTopi OUEHVMBAHWA — 3HAHWA, | |fvetolnxcs 3HAHWIA, [OCTaTO4HO ANS PELUEHNs NPaKTUYECKUX (MPOECCHOHarbHBIX) KOHTPONA
KOMMETEHLIMMN AOCTVKEHUIA KOMMEeTeHUMn YMEHUS, HaBbIKN YMEHWI 1 HABBIKOB 3agau. (bOpMVIDOBaHIfH
KoMMeTeHum (Bnanetns) HEeoCTaTOUHO Aris 2. CchopMMPOBAHHOCTL KOMMETEHLIMM B LIENIOM COOTBETCTBYET KomneTeHunm
peLleHnst NPaKTU4YeCcKnx TpeboBaHusM. VIMEIoLWNXCA 3HaHUN, YMEHWI, HAaBbIKOB 1 MOTMBAaLIMK
(npodheccuoHanbHbIX) B LiefIOM JOCTaTO4HO A5 PeLleHns CTaHAapTHBIX MPaKTU4ecKuX
3agad (npodbeccunonanbHbIX) 3apaq.
3. CchopMUpPOBAHHOCTb KOMMNETEHLMMN MOMHOCTLIO COOTBETCTBYET
TpeboBaHnAM. MimetoLumxca 3HaHUIA, YMEHWI, HaBbIKOB ¥ MOTUBaLUK
B MOMHOW Mepe AOCTaTOYHO Af15 PELUEHUS CIIOXKHBIX MPaKTUYeCcKnX
(npodbeccuoHanbHbIX) 3agaq.
Kputepumn oueHnsBaHus
MonHoTa OCHOBHbIE MeTOAbI He 3HaeT OCHOBHbIe 1. NoBEPXHOCTHO OPUEHTUPYETCA B METOAAX PeELUEeHNs
3HaHUI peLueHus MeToAb! peLueHus maTemaTu4eckux 3agau.
mMaTemaTuyeckux 3agavy | matemaTuveckvx 3agad 2. CBOGOAHO OPUEHTUPYETCA B METOAAX PeLLeHNs MaTemMaTU4ecknx
3agav.
3. B coBepLueHCTBE BnageeT OCHOBHLIMW METOAAMM PeLLEHNS
mMaTemaTu4yeckunx 3agau.
Hanuuve aHanuaupoBaTb 3agadvy, | He ymeet 1. YMeeT aHanusupoBatb 3agaqy.
NA-Lyka YMEHUN Bbigensas ee 6asosble aHanuanpoBaTb 3agaqy, 2.YMeeT aHanuavpoBaTb 3afjady, BblAenATb ee 0a3oBble
cocrasnsioLme BblAenss ee 6a3oBble cocTaBnsoLme.
cocTaBnsLme 3. YmMeeT camoCTOSTeNnbHO aHanusmpoBaTb 3ajady, BbiAenss ee
6a3oBble cocTaBnsioLme 3aKnounTensHoe
Hanunuve OCyLLEecTBNATb He BnageeT HaBblkaMu 1. imeeT noBepXHOCTHbIE HaBbIKX OCYLLECTBATL AEKOMMO3NLIMIO TecTMpOBaHue;
HaBbIKOB [EeKoMMo3nLuMIo 3afayv | OCyLLEeCTBNATb 3agauv. nHaMBMAyansHoe
VK-1 (BnapeHve [AEeKoMMNOo3nLMIo 3adaun 2. VimeeT HaBbIKM OCYLLECTBMATL AEKOMMNO3NLMIO 3a4aun. 3afjaHve Mo TUMoBOMY
OMbITOM) 3. ViMeeT npoyHble HaBbIKN OCYLLECTBNSATL AEKOMMO3ULIMIO 334a4W. pacuery;
MonHoTa OCHOBHbIE He 3HaeT OCHOBHbIe 1. NoBEPXHOCTHO OPUEHTUPYETCA B MaTeMaTUYeCKnX 3aKoHax. camocTosiTenbHas
3HaHUN maTtemaTtuyeckune maTtemaTtunyeckue 3akoHbl | 2. CBOGOAHO OPMEHTUPYETCS B MaTeMaTUYECKNX 3aKOHaX. paboTa; KOHTpONbHas
3aKOHbI 3. B coBepLueHCTBe BNageeT OCHOBHbIMWU MaTtemMaTUYecKumm pabota (3ao4Has
mMeTodamu. dopma oby4yeHus)
Hanunuve peluaTb MOCTaBMEHHbIE | He yMeeT pellaTb 1. YMeerT peluaTtb anemeHTapHble 3agaudv.
YMeHWI 3agauv nocTaBreHHble 3a4auv 2.YMeerT peluaTb NocTaBreHHble 3afayun.
W02y 3. YMeeT camocToATeNbHO CTaBUTb 3a4a4vu U pellaTtb NocTaBneHHble
3agayu
Hanuune KPUTMYECKUM aHanmnsoMm | He BriageeT Kputuyeckum | 1. iMeeT noBepXHOCTHbIE HaBbIKW BrafieHNs KpUTUYECKUM
HaBbIKOB HanaeHHon aHann3om HaugeHHowm aHann3om HangeHHow MHopmaLmn.
(Bnagexve MHopMaLum MHdopMauum 2. VIMeeT HaBbIkM BflageHUst KpUTUYECKMM aHannm3oM HauaeHHON
OnbITOM) MHdOopMaLuK.

3. imeeT nNpoyHble HaBbIk BNageHnst KPUTUYECKMM aHanm3om
HavaeHHON nHdopmauumm.




NO-3yk1

MonHoTa pasnuyHble noaxoapbl K He 3HaeT pasnnyHble 1. NoBEPXHOCTHO OPUEHTUPYETCS B PasfvyHbIX MeToAax v noaxodax
3HaHUIA peLueHnio 3agad noaxofbl K peLleHuio K peLLeHnto 3agau.
3agay 2. CBOGOAHO OPUEHTUPYETCA B OPUEHTUPYETCA B PA3NUYHbIX
MeTodax U Nnoaxodax K peLleHunto 3agad.
3. B coBepLUeHCTBE BrageeT 0OCHOBHLIMM MEeTo4aMm1 M NOAXO4AMM K
peLleHno 3agday.
Hannuve paccmaTpueatb He ymeeT 1. YMeeT paccmaTpvBaTb HEKOTOPbIE BApUaHTbI PELLEHNS 3ada4n.
YMEHUI BO3MOXHble BapuaHTbl paccmaTtpuBaTb 2.YMeeT paccMaTtpuBaTh BO3MOXHbIE BapuaHTbl peLLIeHUs 3agadu.
peLleHVs 3agaun BO3MOXHblE BapUaHThbl 3. YMeeT camocToATeNbHO paccMaTpuBaTb BO3MOXHbIE BapuaHThbI
peLueHns 3agaun peLleHVs 3adayn.
Hanuuve METOAAaMM OLleHUBAHUS | He BnageeT Metodamu 1. ilmeeT NnoBEepXHOCTHbIE HABLIKU BMageHns METOAAMMN OLLEHUBaHUS
HaBbIKOB BapuaHTOB peLleHust OLIEHVBaHNSA BapuaHToOB BapuaHTOB peLleHuns 3aaaud.
(Bnagexve 3agad, aHanusupys unx pelueHnst 3aaay, 2. VimeeT HaBbIkv BNageHusi MeTofamuy OLEeHMBaHUS BapyaHToOB
OnbITOM) [OCTOVHCTBA U aHanuamnpys ux pelueHus 3agaq.
HegocTaTKu [OOCTOMHCTBA U 3. MimeeT npoyHble HaBbIKX BNageHns MeTogamu oLeHUBaHWS
HepgocTaTku BapWaHTOB peLLeHNs 3aaad, aHanuanupys ux 4OCTOMHCTBA U
HegoCTaTKu.

2.4.2 OnucaHue nokasarteneun, KpUTEPMEB U LLUKaN OLeHUBaHUA U 3TanoB hopMMPOBaHUA KOMNETEHLUA B paMKax AUCLUNIIUHbI
(ak3ameH 2 cemecTp)

YpOoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN
KOMNETEHLMA HE MUHUMaIbHbIA cpegHun BbICOKUN
cdopmumpoBaHa
OueHk1 chopMMPOBAHHOCTY KOMNETEHLMIA
2 4 5
OueHka OueHka OueHka «xopowo» OueHKa «oMmnu4yHoO»
«Heydoe/iemeopumesibHo» «y008/1emeopumesibHoO»
MokasaTens XapakTepncTuka chOpMMPOBAHHOCTY KOMMETEHLMM dopmbl 1
NHpekc n Kon OUEHNBAHNS — KomneTteHuus B nonHomn CbopMMpoBaHHOCTb CdbopmmposaHHOCTb CdbopmupoBaHHOCTb cpeacTea
Ha3BaHMe nHAMKaTopa WHpukaTopel 3HaHUs, yMeHus, | Mepe He cdopmuposaHa. KOMMeTeHunm KOMMEeTEHUMM B LIENTOM KOMMeTEeHUMM NOSTHOCTLI0 KOHTPONS
KomneTeHuun | AOCTVXEHMN koMneTeHunn HABbIKU VimetoLmxcs 3HaHu, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET bopmupoBaHmst
koMneTeHunn (BnapeHus) YMEHWII N HABbIKOB MUHUMATbHBIM TpeGoBaHUsM. TpeGoBaHUsM. KOMMETEHLMIA
HeAoCTaToYHO Ans TpeboBaHusM. Mmetowmxcsa 3HaHui, MmetoLmxcs 3HaHWI,
peLueHuns NpaKkTU4ecKnx MmetoLLmxcsa sHaHWi, YMEHWIA, HaBbIKOB U YMEHWIA, HaBbIKOB U
(npodbeccuoHanbHbIX) 3agau YMEHWIA, HaBbIKOB B MOTMBaLMW B LiENOM MOTMBALMW B NOSTHOW
LienoM OCTaTOMHO AN | AOCTaTOYHO AMNS pelueHnst Mepe [40CTaTo4HO ANS
peLueHns NpaKkTU4ecKnx CTaHAapTHbIX PeLUEHNs CIIOKHBIX
(npodbeccunoHanbHbIX) NpaKTU4ecKunx NpaKTU4YecKnx
3agav (npodbeccrnoHanbHbIX) (npodbeccroHanbHbIX)
3agay 3agav
Kputepum oueHvBaHms
MonHoTa 3HaHun OCHOBHblE PparmeHTapHble NOHATUS HenonHble CdopmupoBaHHble, HO CdopmmpoBaHHble
MeTodbl peLeHnst OCHOBHbIX METOAOB npeacTtasnexHus o6 coaepxallune otaernbHble npeacTasneHuns o6 3aKMIOYUTENBHO
VK-1 MaTeMaTU4eCcKnx peLleHns MaTeMaTU4ecKnx OCHOBHbIX METOAAaX npobenbl NpeacTaBneHnst OCHOBHbIX MeToAax e
NO-1yx1 3agad 3agav pelueHuns 06 OCHOBHbIX MeToAax pelieHmns TecTupoBaHue;
MaTeMaTU4ecKkmx 3agad peLueHus MaTeMaTU4eckmx 3agad BOMPOCHI
MaTeMaTu4yeckmx 3agayd 3K3aMeHaLMOHH
Hanuune ymenuin aHanu3vpoBaTtb PparmeHTapHoe ymeHue B uenom ycnetluHoe, HO B Lenom ycneliHoe, HO CcpopmupoBaHHoe Oro 3afaHus;
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3agady, Bblgenaa

aHanusnpoBaTb 3ajavy,

He cucrtematmnyeckoe

cogepxatllee otaesbHble

yMeHue aHanmsmnpoBsaTtb

ee 6a3oBble Bblgenss ee 6asoBble yMEHVe aHann3nmpoBaTb npo6enbl ymeHue 3agavy, Bblaenss ee
cocTaBnsLme cocTaBsnsiowme 3agavy, Bbiaensis ee aHanusupoBaTb 3adavy, 6a3oBble cocTaBnsoLwme
6a3zoBble BblAenss ee 6azoBble
cocTaBnsowme cocTaBnsowme
Hannune HaBbIkoB OCYLLeCTBNSATb ®parmeHTapHoe BnageHue B uenom ycneluHoe, HO B uenom ycnewHoe, HO CdopmurpoBaHHoe
(BnageHue onbITOM) | AEKOMMNO3ULMIO HaBblKamu OCyLLEeCTBMATb He cuctemaTnyeckoe cogepxallee oTAernbHble BrnageHune HaBblkaMu
3agaun OEeKoMMNo3nUMIo 3a4a4umn BNageHne HaBblkaMu npobenbl BragexHve OCYLLECTBNATb
OCYLLECTBNSATb HaBblKamu OCyLLECTBMATb [eKoMno3nuuio 3agaym
AeKoMnosuumio 3agayu [eKoMno3numio 3agaymv
MonHoTa 3HaHun OCHOBHble ®parmeHTapHble  noHATUs | HenomnHble CdopmupoBaHHble, Ho | CdopmupoBaHHble
mMatemaTnyeckme o6 OCHOBHbIX | MpeAcTaBreHus 06 | cogepxalme oOTAenbHble | NpeAcTaBreHus o6
3aKOHbI MaTeMaTu4eckmx 3akoHax OCHOBHbIX npobenbl NpeacTaBneHUst | OCHOBHbIX
MaTeMaTU4eCcKmx 06 OCHOBHbIX | MaTeMaTU4YeCKMX 3aKoHax
3aKoHax MaTemMaTUYEeCKMX 3aKOHax
Hanuune ymenun pewarb PparmeHTapHoOe ymeHne B uenom ycnewHoe, HO B uenom ycnelwHoe, Ho CdopmurpoBaHHoe
NO-2yk-1 nocTaBneHHble peliaTb NOCTaBMNEHHbIE He cuctemaTnyeckoe cogepxallee oTaenbHble yMeHue pellaTb
3agaun 3agaun yMeHUe peluatb npobenkbl ymMeHve peliaTb NoCTaBMNEHHbIE 3a4a4n
NoCTaBMEHHbIE 3a4a4un NoCTaBMEHHbIE 3a4a4u
Hanuune HaBbIkoB KPUTNYECKUM ®parmeHTapHoe BnageHue B uenom ycneliHoe, HO B uenom ycnelwHoe, Ho CdopmurpoBaHHoe
(BnageHue onbiToM) | aHanusom KPUTUYECKUM aHaNn3om He cuctemaTmyeckoe cofepxallee oTAaernbHble BNafeHne KpUT4eCckum
HanaeHHon HangeHHon uHcpopmalmmn BrafeHne KpUTUYECKNM npobenkl BNageHve aHann3om HaugeHHown
nHdopmauum aHanusom HaWgeHHoN KPUTUYECKUM aHanu3om nHcopmaumm
nHdopmauum HangeHHoON nHdopmauum
NO-3yk1 MonHoTa 3HaHun pasnuyHble dparmeHTapHble NOHATUSI O HenonHble CdopmumpoBaHHbIe, HO CdopmumpoBaHHble
noaxodbl K pasnuyHbIX Nogxodax K npeacTaBneHuns o cogepxalume otaernbHble npeacTaBneHus o

peweHuto 3agad

peweHnio 3aaad

pPas3nnYHbIX noaxoaax K
peweHno 3aaad

npobenkl NnpeacTaBneHns
0 pasnMYHbIX Noaxoaax K
peLleHuio 3agad

Pas3nnYHbIX noaxoaax K
peweHuo 3agad

Hanuune ymenun

paccmartpuBaTb
BO3MOXHble
BapuaHThl
peLleHns 3aaaun

PparmeHTapHoe ymeHne
paccmaTpuBaTb BO3MOXHbIE
BapuaHThbl peLleHns 3agaqm

B uenom ycneluHoe, HO
He cucTemaTnyeckoe
yMeHue paccmaTtpuBaTh
BO3MOXHble BapUaHTbI
peLueHusa 3agaymn

B uenom ycneluHoe, Ho
cofepalliee oTaerbHbIe
npobenbl ymeHue
paccmaTtpusatb
BO3MOXHbI€ BapuaHThbl
peLueHns 3aaaym

CdopmumpoBaHHoe
yMeHue paccMaTtpuBath
BO3MOXHble BapuaHTbl
pelwleHna 3agaydun

Hanuune HaBbIKOB
(BnageHue onbITom)

mMeToLamMu
OLeHUBaHMS
BapuaHToB
pelleHus 3agad,
aHanuaupys ux
[LOCTOUHCTBA 1
HeZocTaTku

®parmeHTapHoe BnageHne
MeToAaMM OLleHUBaHWSA
BapvaHTOB pelleHus 3ajau,
aHanusupys ux
[OCTOMHCTBA U HEQOCTATKN

B uenom ycneluHoe, HO
He cucTemaTnyeckoe
BnageHne metogamm

oueHnBaHNA BapnaHToB

peLleHns 3aaay,

aHanuanpysa mnx

[OCTOMHCTBA U
HegocTaTku

B uenom ycneluHoe, Ho
cogepxallee oTaernbHble
npobenkl BNageHve
MeToAaMu OLeHNBaHUs
BapuaHTOB peLleHust
3afay, aHanmanpys unx
[OCTOVHCTBA U
HepgocTaTku

CdopmumpoBaHHoe
BrnafeHne MeTogamm
oLeHnBaHnA BapnaHToB
peLueHus 3agay,
aHanuaupys ux
[OCTOVHCTBA U
HeoocTaTkun

UHOMBMAYarbHO
e 3afjaHue no
TUMNOBOMY
pacueTy;
camocCTosITeNnbH
as paborTa;
KOHTpOMnbHas
pabota
(3aoyHas
topma
0by4yeHus)




YACTb 3 MeToaunuyeckue matepuansl, onpegensiowme npoueaypbl OLeHMBaAHUA 3HAHUNA, YMEHUN,
HaBbIKOB, XapaKTepu13yHLWwunx atanbl GOpMUPOBaAHNUA KOMNETEHLUNA

YacTtb 3.1. TUNOBbIe KOHTPOSbHLIE 3af4aHUsA, HEO6XoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUIN, HaBbIKOB
3.1.1 BxogHOM KOHTPOIb

BxoaHOWM KOHTPOSb 3HAHUIM OByYatoLLMXCa ABMSIETCS YacTbio OOLLEro KOHTPONsS M nNpeaHasHaudeH
ONs onpegeneHns ypoBHSA TOTOBHOCTM KaXaoro oby4varowerocs M rpynnbl B LEOM K AanbHenwemy
0o0y4eHunto, a Takke A5 BbIABNEHNUS] TUMNYHBIX NPOOENoB B 3HAHUSX, YMEHMSAX M HaBblkax oby4varoLmxcsa ¢
Lenbio opraHusauum padoThl No NMMKBUOALUKN 3TUX Npobenos.

OAHOBpPEMEHHO BXOAHOW KOHTPOISb BbIMOSHAET (PYHKUMIO MEPBUYHOrO cpesda 0Oy4eHHOCTU u
KayecTBa 3HaHWA MO OUCUMMNMHE W oOnpeAaeneHnss NepcrnekTuB AanbHenero obyyeHust Kaxgoro
obyuvatoLleroca n rpynnsl B LLENOM C LEeNbilo COMOCTaBMNEHUS 3TUX pe3ynbTaToB C MpeaLlecTBYHLUMUN U
nocnenyoL MMM nokasaTensiMm 1 BbISIBIEHUSA pe3ynbTaTMBHOCTU paboThl.

ABnAsAcCb COCTABHOW 4YacTbio Nefarormyeckoro MOHUTOPWHra kKadectBa oOpasoBaHMs, BXOAHOW
KOHTPONb B COYeTaHuM C Apyrumu ¢opMamMy KOHTPOIS, KOTOpble OPraHu3ylTCs B TeYeHWe WU3ydeHus
ancumnnuHel, obecneumBaeT o6GbEKTUBHYIO OLEHKY KadecTBa paboThbl Kaaoro npenogasartensi He3aBUCMMO
OT KOHTMHreHTa oOyvalwmuxcs WM UX nNpeawecTBYOWEN NoaAroToBKW, T. K. pe3ynbTaTbl KaXaoro
obyuvatoulerocs 1 rpynmnbl B LIEIOM CPaBHUMBAKTCHA C UX COOCTBEHHbIMU MPEALLECTBYHOLNMWN NOKa3aTeNnsMu.
Takum 00pa3oM, BXOAHOW KOHTPOSb WrpaeT pofib HyNeBOW OTMETKM AN nocneaylowero onpeaeneHus
BKIaga npenojaBaternisi B NpoLecc obyyeHus.

Mpoueaypa npoBegeHUss BXOAHOIO KOHTPOSs
Mpoueoypa TecTupoBaHMs OrpaHM4YeHa BO BpPEMEHW UK NpeanonaraeT  MakcumarnbHOe
COCpeaoTOYEHNE CTyAEHTa Ha BbINOSIHEHMM TECTA, COAEPXKaLLEro HECKONbKO TECTOBLIX 3a4aHuN.
CmydeHmy pekomeHOyemcs.

1. npv HeyBEPEHHOCTU B OTBETE HA KOHKPETHOE TECTOBOE 3aJaHne MPonyCTUTb €ro U NepexoauTb K
cnegyoLlemy, He 3aTpaynmBasi MHOrO BpeMeHU Ha 064yMbIBaHWE TECTOBbIX 3a4aHun Npyu NepBOM
npoxofe no CruCKy TecTa;

2. npu pacnpegeneHvm obLlero BpeMEHW TEeCTMPOBaHWS YYnUTbiBaTb (B Cryvyae KOMMbIOTEPHOrO
TECTUPOBaHMWS), YTO B aBTOMaTM3NPOBAHHOW CUCTEME MOryT BO3HMKaTb Hebomnblune 3a4epKKu
Npyv NepekrnioYeHnn TECTOBbIX 3a4aHNNA.

Heobxodumo nomHuUmMb, 4mo:

1. TecT gBnsieTcs wuHaMBuayanbHbiM. OOllee BpemMs TECTMPOBaHUSA W KONMUYECTBO TECTOBbIX
3a[jlaHuI orpaHUYeHbl U ONpeaensTCs npenogaBaTenemM B Ha4Yane TeCTMPOBaHUS;

2. N0 WCTEYEHUN BpPEMEHM, OTBEAEHHOINO Ha MNPOXOXAEHMEe TecTa, CeaHC TeCTUPOBaHUA
3aBepLuaeTcs;

3. [ponyckaeTcsi BO BpeMsi TECTMPOBaHMSA TONbKO O4HOKPATHOE TECTMPOBAHME;

4. BOMPOCHI CTYAEHTOB K NpenogaBaTento N0 COAEPKAHNIO TECTOBbIX 3a4aHUN U HE OTHOCALLMECH K
npowenype TECTUPOBAHUSA HE AOMYCKaTCS;

TecmupyemMoMy 80 8peMsi Mmecmupo8aHUs 3anpeu,aemcs:

1. HapywaTb OUCLUNIVHY;

2. nonb3oBaTbCcHa y4ebHO-MEeToAMYECKON N ApYron BCMOMOraTenbHON NUTepaTypor, SreKTPOHHLIMU
cpenctBaMu (MOOUMbHBIMK TenedoHaMm1, SNEKTPOHHBIMM 3aMUCHBIMW KHXKKaMK 1 Np.);

3. ucnonb3oBaHWe BCMOMOraTerbHbIX CPEACTB U CPEACTB CBA3M HA TECTUPOBAHUN J0OMYCKaeTCs npu
paspeLleHnn npenogasartensi-npeamMmeTHUKa.

4. konupoBaTb TECTOBbIE 3a[aHUSA HA CbEMHbLIN HOCUTENb MHGOPMAUUM UM nepedaBaTb UX MO
AMEKTPOHHOM NoYTE;

5.  doTorpacdhupoBaTb 3a4aHUsA C 3KpaHa C NOMOLLbIO LM poBOr hboToKamepsl;

6. BbIHOCWTb U3 Kracca 3anvcu, caernaHHble BO BPEMSI TECTUPOBAHKS.

Ha pabo4yee MecTo TeCTpyeMoMy pa3pellaeTcs B3ATb PYUKY, YEPHOBUK, KanbKynaTop.

3a HecobnogeHue BblLENepPeYnCrieHHbIX TpeboBaHMI MpenogaBaTtenb MMeeT MpaBo yoanutb
TECTUPYEMOro, NMpu 3TOM pe3yrnbTaT TECTUPOBAHUSA yAarNeHHOro fmua aHHynmpyeTcs.

Tecmupyembilt umeem rpaego:

BHOCKTb 3amevaHnsi 0 npouenype NpoBeaeHnst TECTUPOBAHUA U Ka4eCcTBE TECTOBbLIX 3a4aHUN.

lMepeHecTn CpPOKM TeCcTMpPOBaHWs (MO  YBaXMTENbHOW MNpPUYMHE) MO  COrfacoBaHUIO C
npenogaBaTenem.



BOMNPOCHI
AnA nposBeaeHNs BXOAHOro KOHTpons

2/3
1. 3HauyeHue BblpaxeHus ~12.27%° +18 paBHo...

-18; -198; -90; -110.
Xx 1
coOS— ==
2. PeweHvem ypaBHeHu s 2 2 ggngercs...
27 27 27 27
+=44mnez (1) =+2mneZ “+4m,neZ +=4+2m,neZ
3 ; 3 ; 3 ; 3
& o3
cosa=——, ae|—-—;0
3. MMpu 17 2 3HayeHue ctga paBHoO...
4 -4; 0,25; - 0,25.

2 —_—
4. Bce KopHU ypaBHeHus Y 2X° +6x—-4-x=1 coepxarcs B NPOMEXYTKE...

[-6;0); (-10;-6]; [0,75;1,25]; (-7;2).
5. 3HaueHwue BbipaxeHus |097 b npu Iog7 \/B :16paBHo...
8; 27; 32; 4,
y =4/10g,5 x-1
6. O6nacTtblo onpegeneHuna (byHKLI,l/Il/I ! ABNAETCA MHOXECTBO...
(~o0;0,5] (0;+0) [05+).  (0;0,5]

7. Obnactbto onpeneneHus pyHkuuu Yy =/ |Og0’5 X — 4 SBIIIETCSA MHOXKECTBO. ..
O;i ; [—oo;l}; i;+oo ; (O; 4]-
16 16 16
8. CymMa 1enbIX pelieHnii HepaBeHCTBa |3X +1| +2 <7 pasHa...
0; -3; -2; 1.
9. Ilnomaas paBHOCTOPOHHETO TPEYTOJIBLHUKA CO CTOPOHOM 2 paBHa...
INEY V2 J3; 2.
10. BricoTa paBHOCTOPOHHETO TPEYTOJILHUKA paBHa N, Torma ero miomaas pasHa...
h?  h%J3 \/3h? h2.2

3 3 2 2

LWKANA N KPUTEPUU OLIEHUBAHUA
OTBETOB Ha BONPOCHI BXOAHOro KOHTpOnA

- OueHKa «OTNNYHOY», ECIN KONNYECTBO NpaBuibHbIX 0TBETOB OT 81-100%.

- OueHKa «XopoLLOY», eCnn KONMYECTBO NpaBuibHbIX OTBETOB OT 71-80%.

- OueHka «y10BNEeTBOPUTENBHOY, ECIM KONUYECTBO NpaBurbHbIX OTBETOB OT 61-70%.

- OueHKa «HeyaoBrneTBOPUTENBbHO», €CNN KONNYECTBO NpaBuribHbiX 0TBETOB MeHee 60%.
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YacTb 3.2 . CpencrBa
ANS UHAMBUAyanu3auum BbINONIHEHUS, KOHTpons hukcupoBaHHbIx BUaoB BAPC

MepeyeHb NPUMEPHbLIX TEM TUNOBLIX pacvyeToB
1 cemecTp
- OnemMeHTbI NMHeNHOM anre6pbl: BbluncneHve onpegenuTenen BbICWUMX NOPSIAKOB. PelieHne cuctem n
NVHENHbIX YPaBHEHUI C N HEM3BECTHbIMW MeTodoM [aycca, meTogom obGpaTHOM MaTpuvubl; No dopmynam
Kpamepa. ViccnegoBaHnme cuctem m NMHEWHbIX YyPaBHEHWI C N HEU3BECTHBIMU.
- OnemeHTbl BeKTOpHOM anre6pbl: OcHOBHble MOHATUSA. CKansapHOe, BEKTOpPHOE, CMeLlaHHoe
npou3eseneHne BeKTOpoB. BekTopHoe npocTpaHCcTBO.
- AHanutuyeckasa reometpums: [lpamas nuHMs Ha nnockoctu. KpmBble BTOporo nopsiaka. NMnockocte m
npsimasi B NpOCTpaHCTBe.
- BBepeHue B maTeMaTuyeckum aHanu3a: BelumcneHne npenenos. HenpepbiBHOCTb (OYHKLMK.
2 cemecTp
- OucpcbepeHunanbHoe ucuucneHme PyHKUMM ogHou nepemeHHom: [dnddepeHumpoBaHue yHKLUUN.
MpunoxeHne nNpoOM3BOAHON K HaxoxAeHuto npegenoB. [lpunoxeHne MPOU3BOAHOM K WCCregoBaHUIo
YHKUMN N NOCTPOEHUIO ee rpadumka.
- (YHKUUM HECKOJIbKUX MNepeMeHHbIX: YacTHble Mpoun3BoAHblE (OYHKLMN HECKOMbKUX MNepeMEHHbIX.
OKCTpeMyM (OYHKUMM HECKONMbKMX MepeMeHHbIX. Haubonbliee M HaumeHbllee 3HayeHue QYHKLMK
HECKONbKUX NepeMEHHbIX B 3aMKHYTOIM obnacTtu.

- UHTerpanbHoe ucumcneHue ¢yHKUMM ogHOW nepemMeHHow: HeonpepneneHHbin nHterpan. OCHOBHble
mMeToabl uHTerpupoBaHus. OnpegeneHHbin nHTerpan. OCHOBHblE METOAbl MHTerpupoBaHus. [punoxeHune
ONpeAeneHHoro WHTerpana K BbIYMCMEHUIO Mnowagen nnockmx duryp M 0b6bLEeMOB Ten BpalleHus.
HecobcTBeHHbIE MHTErpansi.

- [OunddepeHunanbHble  ypaBHeHusi: [uddepeHumansHble  ypaBHEHWS  NepBOro  nopsigka.
OnddepeHunanbHble ypaBHEHMS BTOPOro nopsiaka.

- Pagbl: Yncnosble psaabl. CTeneHHble paabl.

3apaHnsa gnA TUNOBLIX pacyeToB
AnemeHmMbI luHelHOU anzebpsbl
3apaHue 1. Pewnte cuctemy no popmynam Kpamepa

2X—-3y+z+u=3;
X+2Z—-Uu=3;
3X+y+2z=8§;

2y —3z+2u=3.

3agaHue 2. Hangute, Npu Kaknx 3Ha4YeHUsIX  a cUcTemMa UmMeeT eaUHCTBEHHOE pelueHmne. PewnTte cuctemy
npu 3agaHHOM 3Ha4YeHUn a : a) MaTpUYHbIM CI'IOCOGOM; 6) MeTogoM Faycca.

axl _X2 _3X3 :4

X, +2X, +4X; =4

3X; — Xy +2X5 =1

a=2
3apganue 3. Viccnenyiite cuctemy u, B criydae COBMECTHOCTU, peLunTe ee.

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

3agaHue 4. Pewnte MaTpuyHOE ypaBHEHUE, ECIU
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3 - —4 0 2 -
0 1 -1 2 1 3
A+ X-B=C?

AnemeHmMbI 8eKMOPHOL anzebpobil.

3apaHue 1. B HekoTopom 6asuce aaHbl 4 BeKTOpa: MokaxxunTe, YTO BEKTOPBLI

obpasytoT 6asnc. Hangute koopauHaTbl BEKTOpa B 9TOM Basuce.

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

3apanue 2. Haiioute Mogynb Bektopa ¢ = 2ad — 3D, ecrn ‘5‘ =3, ‘5‘ = 2, yron mexay Bektopamu a

nb paBeH 120°.
3apaHue 3. BoiacHute, nexat nu Toukn A( -2; 1; 4), B( 0; -1; -3), C( 6; -3; -10) O (2;-6;0) nexaT B ogHOW
NAOCKOCTW.

AHanumud4eckasi 2ceomempusi

3apaHue 1. [aHbl koopanHaThl BeplnH TpeyronbHuka ABC. TpebyeTcs:

CocTaBbTe ypaBHeHUWe CTOPOHbI AB 1 HanTu ee ANUHY.

CocTaBbTe ypaBHeHUe BbicOTbl BD 1 HanTu ee AnuHy.

CocTaBbTe ypaBHeHWe meauaHbl AM.

Uepes TouKky nepeceveHns MeavaH NpoBeanTe NpAMyLo, napannernbHyto CTopoHe AB.
Haitgute yron Z A.

HaingnTe koopanHaTtbl TOYkM A/, CUMMETPUYHOW BEpLUMHE A, OTHOCUTENBHO TOYKM D.

3anuwunte cuctemMy HepaBeHCTB, onpeaensaoLwmnx A ABC.

Noo rpwdNpE

43 -1),B (-3 5).C 9 2).

3apaHue 2. B Touke nepecederus npsamoin 2X —5y —10 =0 ¢ ocamm koopamHaT BOCCTAHOBIIEHI
nepneHanKynapbl K 3ToM NpsAMon. Hanuwnte ux ypaBHEHUS.

3apaHue 3. HariguTe ypaBHEHME MHOXECTBA TOYEK, PACCTOAHME KaXXAoM U3 KoTopbIx oT Toukn A(3; 0) BTpoe
MEHbLLE PACCTOSHUS OT TOYKM

B(-5; 0).

3apaHue 4. CoctaBbTe ypaBHeHMe napabornkl, ecnu BepLlunHa B Todke A(3; -3), a anpektpuca y-3=0.

3apaHue 5. Hangute npoekuuto Toukm D B nnockoctn ABC.

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

3agaHue 6. HannwunTte ypaBHEHME NIIOCKOCTU, MPOXOASALLEN Yepes3 TOUKY
M (-1; 6; -3), nepneHauKynsapHO K NPAMOW, Npoxoasien Yepes aee toukn P(4;-2; 3) n Q (3; -1; -2).
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BeedeHue 8 MameMmamu4ecKul aHanus
3apgaHue 1. Hangute 3agaHHble npegensl.

lim 3x® —5x-2 iim (x— x-(x+3))

x—2 2x2 — X —6 X

. tg4x-cos(x +57/2) C (2x—3)t
lim—=— — lim

x=>0  X“ +arcsin2x x—oo\ 2X + 5

lim ﬁ lim 2+3sin(x—”j+5
x—41+2X —3 x—7/2\ 1g X 4) cosx

3adaHue 2. /iccnenywte gaHHble YHKLMUM HA HeNpepbIBHOCTL. CaenanTe YepTex.

X+4, ecmu xX<-1
a) f(X): X% +2, ecu -1<x<1;
2X, ecm X=1.
6) y=9"", X =0, X,=2.
HAuepeperHyuanbHoe ucyucneHue pyHKyuu oOHOU nepeMeHHoU

3apaHue 1. Harigute npousBogHble OYHKLUNNA.

y=%x3tg X + In cos +/x +e>

y =arcsin ¥e*8

x3y® —2xy+3x=0

3apgaHue 2. lNpumensas npasuno JlonuTansa, HanauTe npenensb:

i In|sin 3x| VL
> 7l . «
)omBSE o miee)
3apgaHue 3. Hangute npubnmkeHHoe 3HaveHue ¢ TodHocTbio 0,001
arctg 1,05
3apaHue 4. [Iposedume nonHoe uccredosaHue hyHKYUU U nocmpolime ee 2paghux.
3In x 1
)  y=—— 6) y=x+—
X X

UHmezpanbHoe ucyucrieHue pyHKyuu oOHolU nepemMeHHoU
3apaHue 1. Harigute HeonpegeneHHbIW MHTerparn.

a) j4_3x dx; 6)  [arctg/Ax—1dx.

e3x
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3apaHue 2. Hangute HeonpeneneHHbl nHTerpan.

3
x5 +1 3x+2
a) dx; 6) [——dx;

X% =X X(x+1)
3apgaHue 3. Hangute HeonpeaeneHHbIn nHTerpann.

.2
a) [sin®x¥/cosx dx; 6) Ism 63X dx.
cos° 3x

3apgaHue 5. Hangute HeonpeneneHHbli nHTerpan.
a) .3/y _ b) 2x
J.\/; ! dx; j € dx;
Jx -1 Vo-e*
d)

c) ,[ dx _ J- dx
(25_)(2)/25_)(2 ’ 4 —5¢0s X

3apaHue 6. Boluncnute onpeageneHHbIn nHTerpan.

1
7
dx
I 1)d 6 _—
? .([n(H Jox ) £1+%/x_+1

3apaHue 7. HarguTte nnowagb uvrypbl, OrpaHUYEHHON MMHUSMN.
y=4(x-2), y=(x-1)72, y=0;
PyHKUUU HECKOJIbKUX nepeMeHHbIX

3apaHue 1. Hanitu n noctporte obnacTtb onpegeneHns yHKUMK.

z=,/x2+y2—1+5; ;
3apgaHue 2. Hangute nonHeln guddepeHuman dyHKUnn.
2 . X
z=y*“arcsin—;
y

3apaHue 3. Harigute akCcTpemyM yHKLMU.
z=x2 +xy+2y2 +7y-5;

3apgaHue 4. Hangute npubnmxeHHoe 3HavyeHue ¢ TouHocTbio 0,001.

J399-(1,02);

3apgaHue 5. Hangute napameTpbl IMHEWHOW 3aBUCUMOCTM METOAOM HaMMEHbLUNX KBagpaToB.

Xi 1.0 15 2.0 3.0 3.2

Yi 8.1 9.0 11.2 13.8 14.7

HAughepeHyuanbHbie ypasHeHUs
3apaHue 1. Pewnte anddepeHumanbHble ypaBHEHMS NEPBOro nopsaka.

a) xy'-y=x> nmpu y(1)=0

6) 2xy—5In y-(l—xz)y'zo

c) ydy =(2y — x)dx
3apgaHue 2. Hamgute vacTHoe pelueHue guddepeHumanbHOro ypaBHEHNs, yO0BNETBOpSoLLEee 3a4aHHbIM
HayanbHbIM YCNOBUSAM.
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y3y"+1=0 y(0)=2, y'(0)=1.

3apaHue 4. Hangute obuiee peweHne audpdepeHuUnansHOro ypaBHeHus.

y"+9y = —8sin 2x —18e*

Psiobi1
3apaHue 1. iccnenynte CXOAMMOCTb 3HAKOMOMOXUTENbHbIX PAAOB.
2 n+1 2 n3(n+1)
a R 6 ]
) nZ::l 33 ) nz=1 n+1
2
z(n+2)"
n=1 n
3apaHue 2. ViccrnegynTe pagbl Ha YCrOBHYHO U aBCOMOTHYO CXOAMMOCTb.
0 0 _\n+l
I —_— 5 (-1
o] n*+3 ~ (2n+3)(2n+5)

3apaHue 3. Hainaute o6nacTb CXOAMMOCTM CTEMNEHHOro psaa.
5 3" (x+1)"
n=1 \/ﬁ

3apaHue 4. [pu ykazaHHbIX HavanbHbIX YCNOBUAX HANOUTE TpU NepBbIX, OTAUYHbBIX OT HYN4, YneHa
pasroXeHna B CTeNeHHOW pag pyHkuumn Yy = f(X), ABMAOLLENCA pelleHnemM 3agaHHoro
OnddepeHumansHOro ypaBHeHus.

y'=x2+y? —e” y(0)=0

KPUTEPUU PELLEH3UPOBAHUA
TUMNOBOIO PACYHETA

B npouecce nsyyeHns matemMaTuku CTYAEHT AOSDKEH BbINOMHUTL PS4 TUMNOBbLIX pacyeToB, rnaBHas
Lenb KOTOPbIX — OKa3aTb CTyAEeHTY nomoLlpb B ero pabote. PeueH3nn Ha aTn paboTbl NO3BONSAIOT CTYAEHTY
CyAMTb O CTEMeHW YCBOEHWs UM COOTBETCTBYIOLLEro pasfena Kypca; ykasblBaloT Ha MMeLMecs y Hero
npobernbl, Ha XenaTenbHoe HanpaBneHue aanbHewnwen paboTel; NOMoraT chopMynUMpoBaTe BONPOCH! ANS
KOHCynbTauum ¢ npenogasatenemM (MMCbMEHHON UM YCTHON).

He cnegyeT npucTynaTth K BbIMOSTHEHMIO TUMOBOIO pacyeTa A0 peLueHns Ao0CTaTOYHOro KonmnyecTaa
3agay no matepwvarny, COOTBETCTBYOLWEMY 3ToMy 3adaHuio. OnbIT NoKasbiBaeT, YTO Yalle BCEro HeymeHune
pewnTb Ty UK UHYIO 3ad4a4vy TUMOBOTO pacyeTa Bbi3bIBAETCA TEM, YTO CTYAEHT He BbINOMHMN TpeboBaHue.

TunoBble pacyeTbl AOMKHbI BbINOMHATLCA CaMOCTOATENbHO. HecamocToATenbHO BbINOSIHEHHAS
paboTa He gaeT BO3MOXHOCTM NpenofaBaTento-peLieH3eHTy ykazaTb CTyAeHTy Ha HeJoCcTaTku B ero paborTe,
B YCBOEHUM UM y4ebHOro matepuana, B pesysnbTaTe Yero CTyaeHT He npnobpeTaeT HeO6XOANMbIX 3HAHWI 1
MOXeT 0Ka3aTbCsl HeNOAroTOBIIEHHbIM K 3a4eTy U 3K3aMeHy.

MpopeLeH3npoBaHHbIe TUMOBbIE pacyeTbl BMECTE CO BCEMW UCMPABNEHUSMU U AOMNOSHEHNSMMU,
coenaHHblMu no TpeboBaHMKO peleH3eHTa, cnegyeT coxpaHdaTb. be3 npeabsBneHvs npenogaBaTento
NpPOpeLeH3NPOBaHHbIX KOHTPOSbHbIX paboT CTyQeHT He [JonyckaeTcsi K MOMyyvyeHuio 3adeTa M cpade
3K3amMeHa.

Mpn BbLINOMHEHWM TUMOBLIX PAcYeTOB HAAO CTPOrO NPUAEPXKMBATBCA YKa3aHHbIX HWKEe MpasBui.
PaboTbl, BoinonHeHHble 6e3 cobniogeHns aTUX NpaBwn, He 3a4NTbIBAOTCA M BO3BPALLATCHA CTyAeHTY Ans
nepepaboTku.
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1. TunoBow pacyeT criegyeT BbINOMHATL B OTAENbLHON TeTpaau, YepHunamu noboro useTa, Kpome
KpacHoro, octaBnsisl Nons Ans 3aamevyaHnii peueHseHTa.

2. Ha obnoxke TeTpaau OOMKHbI ObiTb SICHO HanucaHbl baMunns, UMA U OTYECTBO CTYAEHTA,
HasBaHWe ANCUMNIWHbI, PaKynbTeT, rpynna, HoMepa BapuaHTa BbINONIHEHHOTO 3agaHus.

3. B paboty gomkHbl BblTb BKMOYEHbI BCE 3adayu, yka3aHHble B 3afaHuu, CTPOro no CBOEMY
BapuaHTy. TunoBble pacyeTbl, COAepXallMe He BCe 3afdadv 3afaHusi, a TaKkkKe coAaepXaluve 3agayn He
CBOEro BapuaHTa, BO3BpaLllalTcs Ha JOpaboTKy.

4. PelweHnve 3agjady Hago pacnonaratb B MOpPSAKE HOMEPOB, yKa3aHHbIX B 3adaHUsIX, COXpaHsis
HoMepa 3agau.

5. MNMepepn pelweHrem Kaxgon 3agayn Hago BbiNMcaTb MOMHOCTLIO ee ycnosue. B Tom cny4vae, ecnn
HEeCKONbKO 3aJad, U3 KOTOpbIX CTyAEHT BbiOMpaeT 3agadvy CBOEro BapuaHTa, umetot obLyto hopMynnMpoBKY,
crnepyeT, nepenucbiBas ycnosue 3agadvun, 3aMeHUTb oblmne JaHHble KOHKPETHbIMUM M3 COOTBETCTBYIOLLENO
Homepa.

6. PeweHnne 3apay cnegyeT um3naratb NogpobHO M akKypaTHO, OBOBACHAS U MOTUBUPYS BCe
OeNCTBUS NO XO4y peLleHus 1 genas Heobxoanmble YepTexu.

7. Nocne nony4yeHns NpopeLeH3npoBaHHON paboThl, Kak He 3a4YTEHHON, Tak U 3a4TEHHOW, CTYAEHT
OOMKEH UCMPaBUTb BCE OTMEYEHHbIE PELEH3EHTOM OWNBKN 1 HeOoYeTbl U BbIMOMHUTL BCE pekoMeHAaunm
peLieH3eHTa.

Ecnu peueH3eHT npegnaraeT BHECTW B peLleHUs 3agady Te WM WHblE MWCMPaBEHUs Unu
OOMOJSIHEHMS U cAaTb MX ANsi NOBTOPHOW NPOBEPKMX, TO 3TO CriedyeT caenaTtb B KOPOTKMIA CPOK.

B cnyyae HesauyeTa paboTbl M OTCYTCTBMSA MPSIMOTO YyKasaHWsl PEeLEeH3eHTa Ha TOo, YTO CTYAEHT
MOXET OrpaHM4YUTbLCA MpPecTaBieHMEM MWCMPaBEHHbIX PELUEHUN OTAEmNbHbIX 3adad, BcA paboTa [orpkHa
ObITb BbIMNOMHEHA 3aHOBO.

Mpn  nOBTOpHOW  cAaye  TUMNOBOrO  pacdeTa  JOofkHa  obAsaTenbHO  HaxOAMTbCS
npopeLieH3npoBaHHasa paboTa n peueHsns Ha Hee. B cBA3M ¢ 9TuM pekomeHayeTca paboTy Hag owmbkamm
Aenatb B TOMW e camon TeTpaau. BHocuTb ncnpaBneHus B cam TekcT paboTbl nocrne ee peleH3MpoBaHns
3anpeLiaeTtcs.

- Ecnn TunoBon pac4yet «He 3auméHy, crniegyeT coenaTtb paboTy Hag owmbkamn B TOW XKe camon
TeTpaau, u ewle pa3 caaTb TUMOBOW pacHeT PELIEH3EHTY.

LWKAINA U KPUTEPUN OLUEHUBAHUA
- «3a4YTeHO» BbICTABMSETCA 3a NpPaBUIIbHOE BLINOMHEHWE B MOMHOM OObeMe BCEX 3adaHui TUMOBOrO
pacyeTa Cc pa3BepHyTbIM ONMCaHMEM ITAMNOB PELUEHUS KAXKO0W 3a0a4u;
- «He 3a4TeHO» BbICTABMNHAETCSA 3a BbIMOJSIHEHME HE B MOMIHOM oObeMe 3afaHui TUMOBOrO pac4yeTa; 3a
aonyuieHue rpybbix MaTemaTMy4eckmx OLLNMBOOK.

MNMepeyeHb 3agaHU AN KOHTPOJbHbLIX paboT
obyuarowmxcs 3a04Hon hopmbl 00yUeHUs
1 cemecTp

X-2y+z=1,
1. [aHa cuctema ypaBHeHun. §2X+3y—2 =38,

X—y+2z=-1.
3anuiuTe ee B MaTPU4HOI DOPME M PELLMTE €€ C NOMOLLb0 06paTHO  MaTpULib.
2. Oanbl koopauHatsl Bektopos a = (1,—1,2), b = (4;5,-2),C =(0;1;3), d =(8;0;6). MokaxuTe, yto
BekTopbl @, D, T 06pasyioT 6asnc TPEXMEPHOro BEKTOPHOTO NPOCTPAHCTBA 1 HAMANTE KOOPAMHATBI BEKTOPa
d & atom 6asuce.
3. OaHbl BeplumHbl TpeyronbHuka ABC: A(-11), B(0;-2), C(1;3). Haiiaute anuHy cTopoHsbl AB; ypasHeHus

cTopoH AB 1 AC 1 1x yrrnosble KOS(PULIMEHTbI; BHYTPEHHUI yron A B paguaHax ¢ TodHOCTbio o 0,01;
ypaBHeHue BbicOTbl CD 1 ee ANUHY; YpaBHEHME OKPY>XHOCTU, Ans KoTopou BeicoTa CD ecTb AnameTp;
CUCTEMY JNIMHENHbIX HEPaBEHCTB, onpeaensowmnx TpeyronsHnk ABC.

4. CocTaBbTe YpaBHEHME NMHWM, AN KaXKO0W TOYKU KOTOPOW OTHOLLEHNE PacCTOAHMUIA A0 TOYKM A(l;l) n oo
npamMon X = 3pasHo uncny & =1,5. MonyyeHHoe ypaBHeHWe NpuBeanTe K KaHOHUYECKOMY BUZY W
NMOCTPONTE KPUBYIO.

5. [laHbl koopamHaThl Todek ABC: A(—11:3), B(0;—2;4), C(1;3;—2). 3anuwure sektopsl AB, AC &
cucTemMe OpT U HanaguTe MOAyNM 3TUX BEKTOPOB. Hangute yron mexagy BekTopamm AB n AC . CocrasbTe

ypaBHEHMWe NIIOCKOCTU, Mpoxoasiueit Yepes Touky C neprneHauKynsipHO BEKTOPY AB .

16



4x* +11x -3 ] 2X

;2) ;

6. Haiigute ykasaHHble npegenbi. xm 3x? +10x+3 I![I)] arctgx
. . 2X—3 4x+5
3)||m(«/x2+3x—x) 4)||m(2x+1j .

3
7. Wccnepynte oyHKUMIO HA HENPEPBLIBHOCTL M NOCTPONTE ee rpadmk Y = 3—
—X

2 cemecTp

., 1 .
8. Haiigute nponssoaHbie yHKUMIA Y = In(4 - COSSX); y= i/5tgsx —arcsin®=; sinxy+x®-8y=7.
X

3x+1

(3-xf

10. N3 kBagpaTHOro nucTa co CTOPOHOW a, Bbipe3asi No yrramM paBHble KBaapaThbl U crmbas kpas,
HeobxoouMO caenaTtb NPSMOYrofibHY KOPOOKy HanbonbLuero obvema.

11. Viccnepyiite (yHKLMIO Ha okcTpeMyM Y = X° +2X—y* +5y —4.

9. Uccnepynte dyHKUMIO U NOCTpoONTE ee rpacpuk Y =

12. Havignte HanmeHbLuee n Hanbornbluee 3HavYeHns PYHKUUN Y = X% +2X— y2 +5y—-48
npsamoyronbHnke —2 < X <1, 0<y<3.
13. Hangute HeonpeaeneHHble nHTerpansl. Pesynbtat MHTErpupoBaHnsa NnpoBepbTe
anddepeHunpoBaHmem.

dx 6xdx
D -2

;?ifiiqjﬁ; 3{[xc052xdx.

14. Bolumncnute nnowaas urypbl, OrpaHNYeHHON NMUHUAMK Y = X% + 4x; y=x+4.

15. PewwunTe auddepeHumansHoe ypasHeHne nepeoro nopsigka Yy — ytgx= —y2 COSX.

16. Hangute yactHoe pelweHne anddepeHumnansHOro ypaBHeHUs BTOPOro nopsigka

y"+4y =4sin2x —8c0s2X, ynosneTtsopsioliee HauarbHbIM YCroBUAM y'(O) =0, y(O) =0.
['e] nyn

17. HannwunTe nepBble Tpu YneHa psaa ZW Hangute obnacTb CXOOUMOCTM AaHHOro psaa.

n=1
1ain3
sind/x
18. Bbluncnute Igdx ¢ TouHocTbio o 0,001.
X
0

LUKAJNTA U KPUTEPUUN OLLEHUBAHUA
- «3a4YTEHO» BbLICTABMSAETCA 3@ NPaBUNbHOE BbINOMHEHNE B MONHOM o6beMe BCeX 3afaHWi KOHTPOSbHON
paboTbl C pa3BepHYTLHIM ONUCaHMEM 3TanoB peLleHns Kaxaon 3agadu;
- «He 3a4YTeHO» BbiCTaBMseTCH 3a BbINOMHEHWE He B NOMHOM O6beme 3afaHui KOHTPOMbHOW paboThbl; 3a
JgonylieHne rpybbix MaTemaTUyecknx owmboK.

YacTtb 3.3 CpeactBa ansi TEKyLWero KOHTpons
BOMPOCHI
OISl CAMOCTOSATENIbHOIO U3y4YeHUsi TeMbl
Onepauun Hag BekTopamu. CkansipHoe npousseaeHne. [lnvHa BEKTopa, yron Mexay OByMs
BekTopamu. OpTOroHanbHOCTb, KONNIMHEAPHOCTb, KOMMIAaHAPHOCTb.

MoHATMe BekTOopa. [eOMeTPUYECKNIN BEKTOP.

[encteuma Hag BEKTOpaMW.

KoopanHatbl BekTopa. [lenctBus Hag BeKTopamu B KOOPANHATHOW hopme.

wn e

BOIMNPOCHI
ANnsi CAMOCTOATENbHOIo U3y4YeHUs1 TeMbI
MeTopg koopanHaT Ha NNOCKOCTW.
MpeobpasoBaHue cnuctemMbl koopaunHaT. MNapannenbHbin nepeHoc. [NoBoporT.

MonapHasa cuctema koopauHar.
CwucTtema KoopauHar.
MapannenbHbI nepeHoc. CBs3b KOOPAMHAT B «CTAPOM» U «HOBOW» CUCTEME.
MoBopoT. CBA3b KOOPAMHAT B «CTApPOM» U KHOBOW» CUCTEME.

whh ke
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CBsI13b KOOPAMHAT B «CTApON» U «HOBOM» CUCTEME C YYE€TOM NMOBOPOTa M NepeHoca.

BOMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TeMbI
MonsipHas cuctema koopauHar.
[MoHATME MOMSAPHON CMCTEMbI KOOPAMHAT.
Yron. Pagnyc
CBs3b kOOpAMHAT B NPSIMOYTOSIbHON U NOMISIPHOWN CUCTEMAX.
YpaBHEHMUS NMNHUIA B NONAPHON CUCTEME KOOpAUHAT.

BOMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TeMbI
MeToa koopauHaT B NPOCTPaHCTBE.
CwncTtema KoopavHaT B NPOCTPaHCTBe.
OcHoBHble 3agayn. OnpegeneHne HanpasBneHui B NpOCTPaHCTBE.

BOIMPOChLI
ANsi CaMOCTOATENIbHOIO NU3y4YeHusi TeMbl
Onepaumun Hag KOMMNEKCHbIMW YiCamu.
Anrebpanyeckas dopma npeacTaBneHUs KOMMMEKCHOro uyucna. [dencTBua Haa KOMMNEKCHbIMU
yncnamu B anrebpanyeckor popme.
TpuroHomeTpuueckas oopma 3anncu KOMNIIEKCHOro ymcna. [enctemsa Hag KOMNNEKCHbIMW Yucrnamm
B TPUrOHOMETPMYECKON hopme.
MokasaTenbHas dopmMa 3anmcm KOMMIEKCHOro Yncna.

BOMPOCHI
OISl CAaMOCTOSATENIbHOIO U3y4YeHUs1 TEMbI
OudbdepeHuman yHkuun.
MoHaTMe n ceoncTBa anddepeHumnana nepBoro nopsiaka.
MpunoxeHue anddepeHumnana K NPUONMKEHHBIM BbIYUCTIEHNAM.
OundbdepeHumanbl BbICLLUMX NOPAOKOB.

BOIMNPOCHI
Ansi CaMOCTOSATENbHOro U3y4yeHusi TeMbl
[Mpon3BoaHbIE BbICLLMX MOPALKOB.
MpounsBogHasi BToporo nopsaaka. Pruanyeckmii CMbich.
lMpounssogHas BToporo nopsaka Ans YHKUUIA, 3aAaHHbIA napameTpuyecku.
lMponssogHasa BTOPOro nopsaka HEABHO 3a4aHHbIX OYHKLNNA.
[Mpon3BoaHbIE BbICLLMX MOPALKOB.

BOMNPOCHI
Ansl CaMOCTOSAITENIbHOrO U3y4YeHUsi TEMbI
MNpunoxeHne onpeneneHHoOro nHTerpana
BbluncneHuve nnowagen nnockux uryp.
BbluncneHme o6bemMoB Ten BpaLLeHNn.

BONMPOCbLI
ANA CaMOCTOATENIbHOIO U3y4YeHUA TEMbI
®PYHKUMM HECKOMBKNX NEPEMEHHbIX.

Mpoun3BogHas no HanpaBreHMIO.
MpagneHT dyHKUMN.
SkcTpemym OHI.
YcnoBHbIn akcTpemym OHIT.
Haubonblee n HaumeHbLLee 3HadveHe ®HI B 3amkHyTON obnacTu.

BOMNMPOCHI
OISl CaMOCTOSATENIbHOIO U3y4YeHusi TeMbl
KpaTHble n KpUBONMHeNHbIE MHTErpanbl
KpaTHble uHTerpanel. [IBOMHbIE MHTerparnsbl.
MpunoxeHnst ABOMHOro MHTerpana.
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3. TpoWHble nHTerpansi.
4. KpuBonuHerHble MHTerparnbl.
BOMNPOCHI

ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TeMbI

OundbepeHumnansbHble ypaBHEHWS BbICLLMX MOPSOKOB
OcHoBHble NOHATUS AnddepeHUmanbHbIX YpaBHEHNIA BbICLUNX MOPSAAKOB.
. OcHoBHble TuNbl AnddepeHUmanbHbIX ypaBHEHWI BbICLUMX MOPSIAKOB.
MeToabl pewweHnst audpdepeHumanbHbIX YpaBHEHUI BbICLLIMX MNOPSOKOB.

wh e

BOMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TeMbI
MpunoxeHne cTeneHHbIX PSAOB K NPUOAMKEHHbIM BbIYUCIIEHUAM
Pag MaknopeHa.
Pag Tennopa.
HaxoxgeHne 3HadeHus yHKUMN.
BbluvcneHne nHTerpanos.
PeweHne gnddepeHumnansbHbiX YpaBHEHWIA.

agrwNRE

OBLLWUA ANTTOPUTM
CaMOCTOATENbHOro U3y4eHus TeMbl

1) 03HAKOMUTLCS C PEKOMEHAOBAHHON y4eOHON NUTEPaATYPON N SNEKTPOHHBIMU pecypcamm no Teme, C
HOPMaTUBHO-NPaBOBLIMW aKTamMun (OPMEHTUPYACH Ha BOMPOCHI Afsi CAMOKOHTPOIS);
2) noproToBUTCS K PELLEHUIO 3a4a4 B TECTOBOW hopMe A1 MPOXOXAEHNS BbIXOOHOMO KOHTPOSS.

KPUTEPUU OLIEHKU
CaMOCTOATEeJNIbHOIo N3y4eHus TeMbl

- «3aYTeHO» BbICTABIIAETCA, €CJIn CTyAeHT Ha OCHOBE CaMOCTOATEeJSIbHO WM3Yy4YEeHHOro martepwuana, cmor
BCECTOPOHHE pacCKpbITb TEOpPEeTU4ECKOE coaepXaHne TeMbl, crnocobeH NPUMEHNTb NOJTy4YeHHble 3HaHUA Npu
peweHnn npakTn4ecknx 3aagad, pewnTb 3agaHnAa BbIXOOHOIO KOHTPOJIA,

- «He 3a4YTeHO» eCl/in CTyAeHT Ha OCHOBE CaMOCTOATESIbHO U3Yy4YEeHHOro marepuana, He CMOr pacKpbITb
TeopeTndeckoe coaepXxaHume TeMbl, He CMOI NPUMEHUTb TEOPUK MNMpU pelleHUn NMpakTU4eckKnx 3agad, He
pewunn 3aga4vn BbIXOOAHOIoO KOHTPOIA.

BONPOCHI
ANA CaMonoAroToBKM K MPaKTUYECKUM 3aHATUAM

Pasgen 1. OnemeHTbI NMHENHOMW anredpbl
KpaTkoe copgepxaHue
Monatne matpuubl, encteusa Hag matpuuamu. Onpegenutenu. CeoncTtea onpeaenutenein. MMHopsbl 1
anrebpauyeckne gononHeHus. O6paTtHas matpuua. PaHr. CucTtembl «Nn» JIMHEWHbIX YPaBHEHUMM C «N»
Heun3BecTHbIMU. Popmynbl Kpamepa. PelueHne cuctem ypaBHEHMI MaTpuyHbIM criocobom. MeTog Naycca.
VccnepoBaHve peLleHns CUCTEM M NMIMHENHbIX YPaBHEHWI C N HEN3BECTHBLIMM.

Bonpochkl 4nsg camoKoHTponsi o pasgeny:
1. Yro Takoe matpuua?
2. Yto HasbiBaeTcsa onpepenqrenieM BTOPOro nopsigka? Yrto HasbiBaeTcsas onpefenuteneMm TpeTbero
nopsigka?
3. Yto Takoe anrebpanyeckoe ONONTHEHNE N MUHOP 3NeMeHTa MaTpuLbl?
4. Y10 Takoe obpatHasa matpuua?
5. ®opmynbl Kpamepa.
6. CyTtb meToaa Naycca Ans pelleHns CUCTEM NUHENHBIX YPaBHEHWIA.
7. Tlpn KakoM ycrioBum cuctema Tpex MUHENHbIX YPaBHEHUN C TPEMSI HEU3BECTHLIMU UMEET eAUHCTBEHHOe
peLlueHne?
8. lMpKn Kakmx ycrnoBMAX CUCTEMA JIMHENHbIX YpaBHEHUMN He uMeeT pelweHusa? MmeeT OecuncrneHHoe
MHOXECTBO peLLEHNIN?

Paspen 2. dnemeHTbI BEKTOPHOW anrebpbl
KpaTkoe cogepxaHue
BekTopsbl. JInHeHbIe onepaunn Hag BekTopamu. Teopembl O Npoekumu BekTopa Ha ocb. KoopanHatbl
BekTopa. [ewcTtBue Hag BekTopamu B koopaumHaTax. CkangpHoe npou3BedeHne ABYyX BEKTOPOB, €ro
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ceonctea. [nvHa BekTOopa W yron Mexay [AOBYMSI BeKTopamu B KoopAauvHaTHon dopme. Ycrnosue
KOMNNUHeapHOCTM [BYyX BEKTOPOB. MexaHudeckuii CMbICN CKanspHOro npoussedeHus. Hanpasnsiwowime
KOCWHYCbl BekTopa. BekTopHoe npousBefeHne OBYX BEKTOPOB, €0 CBOMCTBA M MPUIOXEHUS K pPeLleHuto
3agay. CmellaHHoe Npon3BeaeHne Tpex BEKTOPOB, €ro reOMeTPUYECKUIA CMbICTT. YCNOBMS KOMMIaHAapHOCTH
TPEex BEKTOPOB.

Bonpocbl 4ns caMoOKOHTPOMs Mo pasgeny:
YTo Takoe BekTop?
YTo OTHOCUTCSA K NIMHENHBbIM OMNepaunsiM HaZ BEKTOpaMMu.
dopmMynbl HaXOXOEHUST KOOPANHAT BEKTOPA U ANMHbI BEKTOpA.
YUTo Ha3bIiBaeTCs ckanspHbIM NPON3BeAeHMEM ABYX BEKTOPOB?
Kaknmu cBoictBamMu obnagaeT ckansipHoe nNpov3BedeHne BEKTOPOB?
UTo Ha3biBaeTCHA BEKTOPHbLIM NPOU3BEAEHMEM [ABYX BEKTOPOB?
Kakumun ceonctesamu obrnagaet BEKTOPHOE Npon3BeaeHne?
YUTto HasbiBaeTCsl CMELLaHHbIM NMPOM3BEeAEHNEM TPEX BEKTOPOB?

ONoAWNE

Pasnen 3-4. AHanuTuyeckasa reometTpus
Kpatkoe cogepxxaHue

O6Liee ypaBHeHMe NpPsAMOW U ero uccriefgoBaHue. YpaBHeHMEe NpsAMOW JIMHWUW C 3a4aHHbIM YrMOBbIM
KO3dhpULMEHTOM. YpaBHEHNE My4dKa NPsiMbIX. YpaBHEHUE NPAMOK, NPOXOAsLEN Yepe3 ABE OaHHbIE TOYKM.
Yron w™exgy [AByMs MpsMbIMW, YCNOBWE napannefnbHOCTM W NepneHAuKYNSpHOCTM ABYX MNPSMbIX.
PacctosHue oT ToukM go npsimon. KpmBble BTOporo nopsigka. KaHoHWYeckne ypaBHEHMWS OKPYXHOCTW,
annunca, napabonbl. KaHoHWYeckoe ypaBHeHus runepbonbl. Obliee ypaBHEHME KPYBbLIX BTOPOro Nopsigka,
npuMBeAeHne ero K KaHOHNMYeCKOMy Buay. YpaBHEHME NNOCKOCTU, MPOXOAsLLEN Yepes AaHHyto Touky. Obllee
ypaBHEHWe NOCKOCT N €ro YacTHbIe Criydan. Yron mexay AByMS NIOCKOCTSAMU. YCNOB/S NapannenbHOCTK
1 NnepneHanKynsapHOCTM AByx nnockocten. Cnocobbl 3agaHnsa NPsiMON B MPOCTPAHCTBE. Yron mexay AByMs
npsAMbIMW. YCroBue napannenbHOCTU W NepneHAMKYNApHOCTU. Yronm Mexagy npsiMOMN UM MIOCKOCTLIO B
NpOCTPaHCTBE. YCMoBue napannensHoCTU WM NepneHauKynsapHOCTU MPSMOM U NnockocTu. [MoBepxHOCTH
BTOPOro nopsigka.

Bonpockl Ansi CaMOKOHTPONA Mo pasaeny:
. Cnocobbl 3agaHns NpsiMOW Ha NIOCKOCTMU.
. BsavumHoe pacnonoxeHune npsiMbIX Ha MIIOCKOCTW.
. OnpepeneHne oKpPY>KHOCTU 1 ee KaHOHUYEeCKoe ypaBHEHME.
. OnpepeneHune annunca n ero KAHOHNYECKOe ypaBHEHUe.
. Onpegenexune rmnepbonbl N ee KaHOHUYECKOE ypaBHEHME.
. Onpegenexne napabornbl U ee KAHOHNYECKOE YpaBHEHNE.
. Cnocobbl 3agaHns NpsSIMON B NPOCTPaHCTBE.
. BsaumHoe pacnonoxeHune npsiMbiX B MPOCTPaHCTBE.
. Kak aHanuTtnyeckm MoXxHo 3agaTb NMOCKOCTL?
10. B3amHoe pacnonoxeHue NnocKkocTen B MPOCTPaHCTBeE.
11. BsaumHoe pacnonoxeHne npsmMomn 1 NioCcKOCTM B NPOCTPaHCTBE

O©COoO~NOGODWN-=-

Pa3pen 5. KomnnekcHble y1cna
KpaTkoe cogepxaHue

KomnnekcHoe  umcno. dopma  npeacTaBneHUss  KOMMJEKCHOrO  4yucna:  anrebpauvdeckas,
TPUroHOMeTpuyeckasl, nokasartenbHasa. MN3obpaxeHne KOMMIEKCHOro yucna. ApudmMeTudeckne LencTBus
Hag, KoMnnekcHbiMK Yncriamm. dopmyrna Myaspa.

Bonpocb! Ansi caMOKOHTPOsA Mo pasgeny:

Muumas eguHmua.
Mogayrnb KOMMNeKkcHoro 4ymuena.
AprymMeHT KOMMMEKCHOro Yncna.
PaBHble KOMMNNEKCHbIe Yncna.
ConpsbkeHHble KOMMMEKCHbIe Yncna.
CnoxeHue (Bbl4MTaHME) KOMMMEKCHbIX YNCE.
YMHOX€eHUEe KOMMMEKCHbIX YNCen.
[eneHne KOMNMEKCHLIX Ynucen
. Bo3BegeHue B cTeneHb KOMMMEKCHOro Yncna.
10.U13BneyeHne KOpHs.

CoNoA~WONE

Pasnen 6. BBeaeHue B matemMaTu4eCcKum aHanum3. drneMeHTbl Teopum npegenos
KpaTkoe cogepxaHue
MHoxecTBO agencTBuTenbHbIX umcen. PyHkuma. Obnacte ee onpegeneHusi. Cnocobbl 3agaHus.
OcHOBHble anemMeHTapHble (yHKUMK, uUX cBoncTBa M rpadukn. CnoxHble n obpaTHble dyHKUMKM. Knacc
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anemMeHTapHblX QYyHKUMN. YucnoBble nocrnefoBaTenbHOCTM U ux npefensl. CBOMCTBA CXOAALLMXCA
nocneposartensHocTen. lNpepen gyHkuMM. BeckoHeYHO Manble BenuuuMHbl U UX CBOWCTBA. beckoHeyHo
oonblmre BenuuuHbl. CeA3b 6eCKoHEeYHO BonblINX U 6GeckoHeYHO Marbix. OCHOBHbIE TEOPEMbI O npeaenax
dyHKuun. MNepBbIn M BTOPON 3amMeyvaTtenbHble npeaernsl. CpaBHeHNME GECKOHEYHO ManbiX. OKBUBANEHTHbIE
OeCKoOHEeYHO Manble U MX MCMOoNb3oBaHWe npu BbluMcneHun npegenoB. OnpeneneHne HenpepbiBHOCTU
dpyHKUMK. Knaccudukaumsa Tovek paspbiBa pyHKUMW. HenpepbiBHOCTb CyMMbl, MPOM3BEAEHUS N YACTHOIo
OBYX (OYHKUMIA. HenpepbIBHOCTb CMOXHOWM OyHKUMW. HenpepblBHOCTL 3nemMeHTapHbIX dyHKkuuin. CBOCTBA
(PYHKUMI, HEMpepbIBHbIX HAa OTpPEe3Ke: OrpaHWYeHHOCTb, CyLIEeCTBOBaHWE Hambomnbliero M HavMeHbLIero
3HaYeHWI, CyLLeCTBOBaHME NMPOMEXYTOYHbIX 3HAYEHWN.

Bonpochkl 4ns camoKoHTponsi Mo pasgerny:
Kakne Benu4mHbl Ha3blBaeTCA NOCTOAHHBIMIU? [lepeMeHHbIMN?
Cdpopmynmpyiite onpegeneHne yHKuun.
YUT0 HasbiBaeTca obnactbio onpedeneHns yHkuMmM? O6nacTblo UsMeHeHns yHKLUn?
HasoBuTe cnocobbl 3agaHns PyHKLUUMOHaNbHON 3aBUCUMOCTH.
MepeuncnmTe OCHOBHbIE ANeMeHTapHble PyHKLMM
UTo HasbiBaeTcH npeaenom yHKLUmMK.
CdopmynmpyiiTe OCHOBHbIE TEOPEMBI O NMpeaenax yHKLMK.
Kakne BenuumHbl Ha3biBaTCA 6GeCKOHEYHO ManbiMu? BeckoHeuyHo BonbLMMn?
MepeuncnuTe cBoncTBa HECKOHEYHO MarnbiX U 6ECKOHEYHO BOMbLLMX BEMUYMH.
10 Hanuwute dopmynbl NEPBOro 1 BTOPOro 3amMedaTerbHbIX NPeaernoB.
11.Kakas dyHKUMSA Ha3biBaeTCa HenpepbiBHOM B To4ke? Ha oTpeske?
12.MpuBeguTe knaccmgurKkaumio To4eK pa3pbiBa QyHKLMN.

CoNoA~LONE

Paspen 7. OuddepeHumnansHoe ncuncneHme hyHKLMM OQHOMN NepeMeHHON
Kpatkoe cogepxxaHue

OnpegeneHne npousBogHON YHKUUKN. [€OMEeTpUYECcKUn M MexXaHWYECKUn CMbICNT MPOU3BOLAHOWN.
YpaBHeHus kacaTenbHOW M HOpManu K KpuBowW. [MpousBogHas MOCTOAHHOW, CyMMbl, NPOW3BEAEHUS U
YaCcTHOTO  ABYX  (PyHKUWA. MpoussogHas obpatHom  dyHKUMK. Tabnuua NPOWN3BOAHbIX.
OnddepeHumnpyemoctb yHKUMN. CBA3b NOHATUA AnddepeHUnpyeMoCcTr 1 HenpepbiBHOCTU. [1pon3BogHas
cnoxHon cyHkumn. OudpdepeHumnan dyHkummn. Ceasb guddepeHumana ¢ npom3BogHon. feomeTpuyecknin
cmbicn anddpepeHumana gyHKUMn. MprubnuKeHHbIe BbIYMCIIEHNS C NOMOLB AnddpepeHumana gyHKLMN,
MpousBoaHble YHKUMKM, 3adaHHOW napameTpudeckn. [lpousBoaHble U AunddepeHumnansl  BbICLLIMX
nopsagko. Teopembl ®Pepma, Ponng, Jlarpanxa, Kowwu. PackpbiTue HeonpeaeneHHoCTeW M npaBusio
Jlonutana. ®opmyna Tennopa. YcnoBus Bo3pacTaHust U ybObiBaHMSA YHKUMW. JIOKanbHbIA 3KCTPEMYM
dyHKUMK. Heobxognmble n OOCTaTOYHbIE YCMOBUSA CYLLECTBOBAHMS NOKaNbHOMO akcTpemyma. OTbiCkaHue
HambonbLUEro N HaVMEHbLUErO 3HAYEHU HENPEepbIBHOM Ha OTpeske PyHKuun. ViccnegoBaHme Ha aKCTpemMyM
YHKUUKN C MOMOLLIO MPOM3BOAHBIX BTOPOro nopsigka. ViccneposaHue rpadouka yHKUUKW Ha BbINYKIOCTb Y
BOrHYTOCTb. TOYkM nepernba. AcumnTtoTbl KpuBbiX. ObLasa cxema mccnegoBaHus OyHKLMU U NOCTPOEHMS
rpadumka yHKUMN.

Bonpock! Ansg camoKoHTpONsi Mo pasgeny:

9. Yto HasbIiBaeTCA NPOM3BOAHOWN (PYHKLMN?
10.KakoB reomeTpu4eckmnin cmbicn npomssogHon? Ee douamyeckuin cmoicn?
11.HanuwwuTte npasuna n oopMynsl AnddepeHLnpoBaHUA OCHOBHbLIX 3fleMeHTapHbIX (PYHKLMA.
12.Y70 Ha3biBaeTca anddepeHumnanom dyHKUUnN?
13.Mepeuncnure ceoncTea anddepeHumnana yHKLMK.
14.Hanvwwute dopmyny, NO3BOMNSAKOLY HaxoAuTb NPUOBNMKEHHOE 3HayeHue yHKuMM nNpyu nomoLim ee
andpdepeHumnana.
15.Kak HanTu Npon3BOAHbIE BbICLUNX NOPSAKOB.
16.Kakas dyHKuus HasbiBaeTcHa Bo3pacTarLlen? Yonisarowen?
17.Kakne TOYKM Ha3bIBAKTCS KPUTUYECKUMM ToUKaMn yHKLUN?
18.Kakas kpvBas Ha3blBaeTCs BbINyknon? BorHyTon?
19.Y70 Ha3biBaeTCHA TOYKOM nepernda KpuBomn?

Pazpen 8. UHTerpanbHoe ncuucneHve yHKLUM ogHON nepeMeHHON
KpaTtkoe cogepxaHue
MepBoobpa3Has. HeonpegeneHHbI WHTerparn. CeoiictBa HeonpegeneHHoro uHTerpana.
Tabnvua OCHOBHbIX WHTerpanoB. OCHOBHble MPUEMbI WHTErPUPOBAHWS: 3aMeHa MEepPEMEHHON W
WHTErpMpoBaHue no 4actam. VHTerpvpoBaHue OpoOHO-pauMoHanbHbiX yHKUnn. WHTerpmposaHme
BbIp@XEHUN,  copepXalmnx  TpUroHoMeTpuyeckne  pyHkUMU.  VIHTerpMpoBaHMe  HEKOTOPbIX
MppauuoHarnbHbIX BblpaXeHun. 3agada, npuBoAsWas K TMOHSATUIO OMNpedeneHHoro wHTerpana.
OnpepgeneHne onpegeneHHoOro UHTerpana, kak npegena uHterpaneHbix cyMMm. OCHOBHbIE CBOWCTBA
onpegerneHHoro uHTerpana. dopmyna HbeloToHa-JlenbHuua. 3ameHa nNepeMeHHOn B onpeaeneHHOM
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WHTerpane. VIHTerpmpoBaHue no 4yactsaMm B onpeaeneHHoOM uHTerpane. MNpunoxeHusa onpeneneHHoro
uHTerpana. HecobcTBeHHbIE MHTEerpansi.
Bonpocbkl Ang camoKoHTporns no pasgeny:
Kakast dyHKumna HasbiBaeTcs nepBoobpasHon Ans JaHHOW (PYHKLMN?
UTo HasbiBaeTCs HeonpeaeneHHbIM UHTErpanomM oT AaHHON yHKUMN?
HasoBuTe cBONCTBa HeonNpeaeneHHOro uHTerpana.
Hanuwwute TabnuyHble opMynbl HeonpeaeneHHbIX MHTErparnos.
B uem cylHOCTb MeTO4a NOACTAaHOBKU B HEONpeAeneHHOM nHTerpane?
Hanuwute opmyny MHTErPUpPOBaHUSA Mo YacTAM AN HeonpeaeneHHoro nHTerpana.
YT0 Ha3bIBaeTCs onpeneneHHbIM NHTerpanom?
KakoB reomeTpuyeckuin CMbICI onpeaerneHHoro nHTerpana?
HasoBuTte cBoricTBa onpegeneHHoro nHTerpana.
10 Hanuwwnte dopmyny HetoToHa- JlenbHuua.
11. Hanuwwute cbopMyny MHTErPUPOBaHMUS NO YacTsIM B OnpeaeneHHoM uHTerpane.

CoNoOA~WNE

Pasgen 9. ®YHKUUM HECKOSNBbKUX NEPEMEHHbIX
KpaTtkoe cogepxaHue

MoHATUE DYyHKUMM HecKonbKMX nepemeHHbix. Obnacte onpegeneHusl. [eoMeTpudeckuii CMbich
dyHKUMM aByx nepemeHHbIX. [Mpegen dyHkummn. HenpepbiBHOCTb. OCHOBHblE CBOWCTBA HEMPEpPbIBHbIX
dYHKUMIA. YacTHble npupalleHns U YacTHble Npou3BoaHble dyHKUMK. OuddepeHumpyemocTb hyHKUMN.
lNonHoe npupaleHre 1 nonHbii gudpdpepeHuman yHKUMM HECKOMbKMX NnepeMeHHbIX. ['eoMeTpryeckuin
CMbICN. YacTHble NPOU3BOAHbLIE CIOXHbIX U HESBHbIX (DYHKUMA. YpaBHEHUsI KacaTerbHOW NMOCKOCTU U
HOpManu K NoBepxHoCTU. YacTHble npou3soaHble M AnddepeHumarns BbICLUMX NOpsSAKoB. NpymeHeHne
nonHoro AvdpdepeHumana ans npubnwkeHHbix BblumucneHun. CkanspHoe none. [Mpom3sBogHas no
HanpaeneHwto. pagueHT. Heobxogumble U [OCTATOYHbIE YCMOBWUS CYLLECTBOBAHWSA JIOKanbHOro
KCTpeMyMa OyHKLUM OBYX NEPEMEHHbIX.

Bonpockl Ans camoKoHTpONs Mo pasgeny:

Ccbopmynumpywte onpegeneHne oyHKLUM ABYX HE3aBUCUMbIX MEPEMEHHbIX.
YUto HasbiBaeTcsi obractblo onpegeneHnst yHKUMM OBYX HE3aBWCMMbIX NMepemMeHHbIX? KakoBo
reomeTpuyeckoe n3obpaxeHve yHKUMM ABYX NEPEMEHHbI?
UT0 Ha3blBaeTCst YaCTHbIMM MPOU3BOAHBLIMI NEPBOro NOPSAKa PyHKUMM ABYX NEPEMEHHbIX?
UT0 HasbIBaeTcst NONHbLIM AndhdepeHLmanoMm yHKUMU ABYX NepeMeHHbIX? Kak ero BelunMcnntb?
Kak HanTu YyacTHble NPOon3BOAHbIE BTOPOro nopsaka yHKUMM ABYX NepeMeHHbIX?
YTto siBnsieTcs HeOOXOAUMBIM YCIOBUEM IKCTPEMYMA DYHKLIMM OBYX NEPEMEHHBLIX?
CdopmynumpyiTe AOCTaTOYHbIN NPU3HAK IKCTPeMyma PyHKUMN ABYX NEPEMEHHbIX.

N

Nooksw

Pasgen 10. AnddepeHumnanbHble ypaBHEHUSA
KpaTkoe copepxaHue

OcHoBHble noHATMA W onpegeneHus. 3agada Koww. dopmynumpoBka Teopembl CyLLEeCTBOBaHUS U
€[MHCTBEHHOCTM pelleHns 3agaydn Kowu. YpaBHeHus C pasgensiomMmmics nepemeHHoiMi. OgHopoaHble
anddepeHumnansHble ypaBHeHUA nepBoro nopsiaka. JinHerHole anddepeHumnansHble ypaBHEHUS NepBOro
nopsaka. [OuddepeHumnansHble ypaBHEHMS BbICLUMX MOPSAKOB, AOMycKawlimMe MOHWXKeHUe nopsagka.
IInHenHble guddepeHymnansHble ypaBHEHUs BbICWIMX MNOpAAKoB. JIMHeWHas 3aBUMCMMOCTb UM NUHErHas
HEe3aBUCMMOCTb  (PYHKLIMIA. Onpegenutenb BpoHckoro. CTpykTypa oOLWero peleHns nMHENHOro
O[IHOPOLHOro YypaBHEHUS U MMHENHOro HEeOAHOPOAHOro ypaBHeHus. PelleHne NUHENHOro oaHOpPOAHOro
anddepeHUnansHOro ypaBHEeHUss C NOCTOAHHLIMU KOS dULMEHTaMn. XapaKkTepucTUyecKoe ypaBHEHME.
OTbICKaHWe YaCTHOrO peLleHust IMHENHOrO HEOAHOPOOHOrO YpaBHEHNUSI C MOCTOAHHBIMU KO3 MUMEHTamm
meTogoM nogbopa no Buay npason 4vactu. Bapuauusi npom3BOMbHbIX MOCTOSHHBLIX (MeTon JlarpaHxa).
MpunoxeHne guddepeHumanbHbIX ypaBHEHWI B pas3fnuyHbIX 06nacTsx Haykum u TexHukn. [loHsTue o
cuctemax amddepeHumnanbHbIX YpaBHEHUN.

Bonpochkl Ansg camoKoHTponsi o pasgerny:

UTo HasbiBaeTcsa AndepeHymnansHbIM ypaBHEHNEM?
YT0 HasbIiBaeTcs obLwmm peleHneM amddepeHLmansHOro ypaBHeHNA? YacTHeIM pelueHne?
KakoB reomeTpuyeCcknin CMbICIN YacTHOro peLleHus anddepeHumnansHOro ypaBHeHst NepBoro nopsiaka?
Kakoe pauddepeHunanbHoe ypaBHEHWE MepBOro nopsiaka HasbiBaeTcs NUHENHbIM?  YpaBHEHUEM
BepHynnn? Ykaxute cnocob ero pelueHus.
5. Kakoe ypaBHeHMe Ha3blBaeTCcs NUHeNHbIM AnddepeHLnanbHbIM ypaBHEHUEM BTOPOro nopsaka?
6. Kakonm Bng nmeet obLuee pelueHne ogHopogHoro amddepeHumansHOro ypaBsHeHs BTOporo nopsaka? B
3aBMCMMOCTM OT ANCKPUMMHAHTA XapaKTePUCTUYECKOrO ypaBHEHMS.
7. Kak Hantu obliee pellueHMe HeoaHOpOoAHOro AudpdpepeHumnanbsHOro ypaBHEHMs BTOPOro rnopsigka ¢
NMOCTOSIHHbIMM KO3dhpmumeHTamm?

el
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Paspen 11. Psgbl
KpaTkoe copepxaHue

Yucnoson psag. Cymma psiga. CBoncTtBa cxogdwimxca pagoB. Heobxoommoe ycrnosme CXO4MMOCTHM
psga. [lpy3HakM CXOAMMOCTM psSigOB C  MOSMOXUTENbHBIMW  YNIEHaMW: MPU3HaKM CpaBHEHMS, MpU3HaK
Hanambepa, pagukanbHbll U WMHTErpanbHbIi npusHakn Kowwn. AGCOMIOTHass U ycrioBHas CXOOUMOCTMW.
Teopema JlenbHuua. Teopema Abens. Paguyc u mHTepBan CXoguMOCTM cTeneHHoro psiga. CeoncTBa
CTeneHHbIX psgoB. lNovneHHoe AnddepeHUMpoBaHE N MHTETPUPOBAHNE CTEMEHHbIX pAgoB. PasnoxeHve
dyHKuun B psigbl Tennopa n MaknopeHa. lNpumeHeHne psgoB K NPUBIKEHHBIM BbIYUCIIEHUSM.

Bonpochkl 4nsg camoKoHTponsi Mo pasgerny:
YUTto HasbiBaeTCsl YMCNOBLIM PSAOM?
Kakon uncnoBow psg HasbiBaeTCcs CXoaawmmes?
UTo Ha3biBaeTCA HEOOXOAUMBIM YCNOBMEM CXOAMMOCTW YMCMOBOro psiaga?
HasoBuTe gocTtaTouHble NPU3HAKN CXOAUMOCTWN, OCHOBaHHbIE Ha CPaBHEHUN PAOOB.
HaszoBute npusHak Janambepa cxoanMocTu psaoB.
B uyem coctouT wmHTerpanbHbil MNpu3Hak cxogumoctn  Kowmn? Kakve psgbl  HasbliBaloTCcs
3Hako4epeayrLLMMnCa?
7. Cdopmynupywte npuaHak JlenbHmua cxogumocTy 3Hako4YepeayoLMXcs psaoB.
8. Kakume 3Hakouepegyowmecs psgbl HasbiBalTCA abCOMOTHO CXOAAWNMUCA? YCITOBHO CXOAALLMMMUCA?
9. [awite onpepeneHne cTeneHHOro psga u obnactu ero cxogumocTu. Kak HaTu obnactb CxogumocTu
CTeneHHoro psga?
10.3anuwuTe pasnoxeHue B CTENEHHON psg OCHOBHbIX DYHKLMNA.
11.Y710 HasbiBaeTCcH 06WMM pelleHnem anddepeHunanbHOro ypasHeHns? YactHeiv pelieHmne?
12.KakoB reomeTpu4ecknin CMbICI YacTHOrO peLleHns auddepeHumansHOro ypaBsHeH1s NepBoro nopsaka’?
13.Kakoe gnddepeHunansHoe ypaBHEHME MepBOro nopsgka Ha3biBAeTCs JIMHENHbIM? YpaBHEHMEM
BepHynnn? YkaxuTte cnocob ero pewieHms.
14.Kakoe ypaBHeHWe Ha3biBaeTCs NIMHEHbIM guddepeHumnanbHbiM ypaBHEHNEM BTOPOro nopsiaka?
15.Kakown Bug nmeeT obliee pelueHne ogHOPOAHOro anddepeHumansHoOro ypaBHeHUs BToporo nopsgka? B
3aBMCMMOCTM OT ANCKPUMMHAHTA XapaKTEPUCTUYECKOTO ypaBHEHMS.
16.Kak Hantn obuiee pelleHne HeogHoOpodHOro AvdpepeHUMansHOro YpaBHEHUS BTOPOro Mopsgka C
NOCTOSAHHbIMY KO3(hpnLneHTamm?
LUKAINA U KPUTEPUUN OLLEHNBAHUA

ogkrwnpE

- «3a4YTeHO» BbICTaBndAeTCA, eCln CTyAeHT CMOr NPUMEHUTb MNOJly4YeHHble 3HaHUA Npu pelleHUn NpakTU4YecKux
3aaav,

- «KHe 3a4YTeHOo» , eCln CTyJeHT He CMOrl MPUMEHUTb TEOPETMYECKNI MaTepuan Npu peLleHnn NpakTM4eckux 3agad.

Yactb 3.4. CpeactBa anA pyo6exXHOro KOHTpons

CamocmosimenbHasi paboma
1.PewnTtb cuctemy ypasHeHmn metofom Kpamepa:

3X—-2y—-z=-5,
X+3y+2z=2,
5x—-2y+4z=-7.

2.Mpn Kakmx 3HaveHusx O Toukm A(X;7:-2), B(3;1;-1), C(9;4,-4), D(1;x;0) nexatr B OAHOW
MMOCKOCTW.

3.Hantu glgj ecnu @:6, ‘a=5, ‘gxtﬂ:15.

CamocmosimenbHasi paboma
1. BepuwwuHbl TpeyronbHuka — Toukm A(3;6,1), B(-1;3;1), C(2;-1;1). Hantn OnuHy ero BbICOTHI,
npoBeAEHHOM 13 BepLumnHbl C.
2. CoctaBbTe ypaBHeHWe napabornbl, ecnn ee BepLMHA HaxoauTcs B Toudke (3;-3), a AupekTpuca y-

3=0.
3. CoctaBbTe ypaBHeHVE MMOCKOCTU, Npoxoasien Yepes Touky M(-2;3;4) 1 napannenbHO NocKoCTH

X+2y-3z+4=0.
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CamocmosimenbHasi paboma

1. [aiite onpeneneHne Npon3BoAHOM PYHKLMM B TOYKE.

2. 3anuwwTe, YeMy paBHa npousBogHast MYHKUMK Y = X°.

3. Banuwwte, YeMy paBHa nNpousBogHas MYHKUMK Y = 5%.

4. 3anuwuTe, Yemy paBHa NpoussoaHas yHkumm Y = COSSX .
5. Banuwwute, yemy paBHa nponsBoaHas yHKUUKN Y = tgé .

CamocmosimenbHasi paboma
1. Hamgute ykasaHHble HeoMnpedeneHHble WHTerpanbl U pesynbTaTtbl MHTErpupoBaHus
nposepbTe ANddepeHUMpoBaHNEM.

1J.ﬂ 2. J‘Xxidx; 3.Iln xdx.

Ja—x®' 2_2x-3

1
2. BblumucnuTe onpeaenéHHbln nHTerpan I_Z,ellx .dx
X

3. BbluucnuTe nnowagb uUrypbl, orpaHMYeHHON ykasaHHbIMU NMnHUSMKU. Caenainte YepTex.

Xy =4, X+y-5=0.

4. Bbluucnute obvem Tena, nonydeHHow npu BpaiieHun ocu Ox purypown, orpaHNY4eHHON yKa3aHHbIMU
nHuamn. CoenanTe YepTex.

y = x* =3x; 3x+y—-4=0.
CamocmosimenbHasi paboma
1. Pewntb gudpdepeHumnansHblie ypaBHEHNS:
a). x> (dy —dx) = (x+ y)ydx;b). (1— x*)dy + yxdx=0;c). y (e* +1)+y =0;
2. Hantn peweHne anddepeHumansHOro ypaBHeHns, yaoBneTBoOPSIOLLEro ykasaHHbIM YCIOBUSIM:

y +4y=5¢*, y(0)=0,y(0)=3

= n*+3
3. MccnenoBaTb CXOOUMOCTb pS4oB: a) b) ; C) .
2 Z T Zn,zn

4, BbIHCHVITb CKOJMbKO 4rieHOB p;u:l,a Hago B3ATb, L-ITO6bI BbIMNCITNTb €ero CyMMy C TOYHOCTbKO OO0
( 1) n+1
0,0001: Z
n=1 n _10

LUKANA U KPUTEPUN OLEHUBAHUA
PesynbTaTbl camocTosTensHon paboT onpeaenstoT oLeHKaMu.
- «3a4TEHO», eCnn CTYAEHT peLunn BepHo 6onee 61% npeanoxeHHbIx 3agavy;
- «He 3a4TeHO», eCnu CTyAeHT peLuuns npaBuiibHO MeHee 60%, NpeanoXeHHbIX 3aaad.

YacTb 3.5. CpencrBa Anst NpoMexyToyHou aTrectayum
Mo UTOram N3yuYeHusi AUCLUMIIUHBI

lMpomexyToyHas aTTecTauusa — STO 3MeMeHT obpasoBaTeNnbHOro mnpouecca, MNpPU3BaHHbIN
onpenenuTb COOTBETCTBME YPOBHSI M KayecTBa 3HAHWUW, YMEHWA M HaBbIKOB ODyYalolMXcs TpeboBaHUSM,
YCTaHOBIEHHbIM B paboyen nporpaMmme y4eOHOM OUCLUMINHBI.

lMpomexyToyHas aTtTecTaumsi OOy4yaroLMXCss NPOBOAUTCA MO BCeM Y4ebHbIM auncuuninHam,
MOOYNSAM M NpakTUKam, BKIMIOYEHHBIM B paboynin y4ebHbIM nnaH No  HanpaBreHWO MOArOTOBKM
(cneunansHocTK).

TECTOBbIE BOMPOCbDI
AnNA nposBefeHUsl TECTUPOBaHUA MO pe3ynbTaTaM OCBOEHUS AUCLIMMIIUHbI

nOp,rOTOBKa K TeCTUPpOBaHUIO NO UToram UsyvyeHmnsa QUCUNNIHLI
TeCTI/IPOBaHI/Ie ocyllecTBndeTcd no BceM TeMaM 1 pasagenam AnCUnniinHbl, BK4Yaa TeMbl, BBIHOCUMblIE Ha
CaMOCTOSITENIbHOE U3YYeEHHUE.
Mpouenypa TecTMpoOBaHUSI OrpaHM4eHa BO BPEMEHM W MpeanonaraetT  MakcumarbHoe
COCPefOTOUEHNE CTyAEHTA Ha BbINOMHEHMN TECTA, CoAepPXKaLLEero HECKOMbKO TECTOBbIX 3a4aHUi.
CmydeHmy pekomeHOyemcs.
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Nnpu HeyBepPEHHOCTU B OTBETE Ha KOHKPETHOe TeCToBOe 3adaHune nponycTUTb ero 1 NepexoanTb K
criefylolwieMy, He 3aTpaynBas MHOrO BpeMeHM Ha 064yMblBaHMe TECTOBbLIX 3aaHui Npy NepBoOM
npoxoge Mno Crucky TecTa;

npu pacnpegeneHun obLIero BpemMeHuW TecTUPOBaHWA Y4YnUTbiBaTb (B Cry4ae KOMMbIOTEPHOro
TECTUPOBAHUS), YTO B aBTOMATM3MPOBAHHOW CUCTEME MOTYT BO3HMKATb HeGomnbluvMe 3adepKku
npy NepekntoYeHnn TECTOBLIX 3adaHui.

Heobxodumo nomMHUMb, 4YmMo:

5.

TEecT sBnsieTcs wuHAMBMAyarbHbIM. OOGliee BpeMsi TECTMPOBaHMSI U KONMYECTBO TECTOBbIX
3aJaHunin orpaHUYeHbl U ONpeaensaoTcs npenogaBaTenieM B Ha4yane TeCTUPOBaHUS;

MO WCTEYEHUM BPEMEHW, OTBEAEHHONO Ha MpOXOXAeHWe TecTa, ceaHC TeCTUPOBaHUSA
3aBepLuaeTcs;

[10MyCKaeTcs BO BPEMS TECTMPOBaHMSA TOMbKO OAHOKPaTHOE TeCTUpOBaHue,;

BOMPOCHI CTYAEHTOB K NpernoaasaTento no CoAepXaHuio TeCTOBbIX 3a4aHuii U He OTHOCALLMECS K
npouenype TeCTUPOBaHUSA He AOMYCKATCS;

Tecmupyemomy 80 8peMs mecmupos8aHus 3aripel,aemcs.

8.
9.
10.

11.
12.

HapyLwaTb AUCLUMINHY;

nonb3oBaTbCs y4ebHO-MEeTOANYECKON U APYrON BCMOMOraTenibHON NuTtepaTypom, 3NeKTPOHHbIMM
cpeacTBaMm (MOBUNbHLIMK TenedoHaMu, 3NEKTPOHHBIMU 3aMUCHBIMU KHIKKaMK 1 Np.);
Mcrnonb3oBaHMe BCrIOMOraTesbHbIX CPEACTB M CPeACTB CBA3W Ha TECTUPOBaHMM JOMycKaeTcs npu
paspelueHnn npenogasartens-npegmeTHuKa.

KOMMpoBaTb TECTOBble 3adaHWs Ha CbEMHbIN HOCUTEnb MHopMauun nnu nepegasaTtb WX MO
3MEeKTPOHHOW MnoyTe;

doTorpadupoBath 3a4aHusi C IKpaHa ¢ NOMOLLBIO LMdpoBO hOTOKaMephl;

BbIHOCWTb M3 Krnacca 3anvcu, caenaHHble BO BPeEMS TECTUPOBaHMS.

Ha paboyee mecTo TeCTUpyeMOMy paspeluaeTcs B3siTb Py4Ky, YePHOBWK, KarbKynsaTop.

3a HecobniogeHve BbllenepedncrieHHblx TpeboBaHui npenogjaBaTens MMeeT MpaBo  yAanuTb
TecTupyemoro, npu 3TomMm pesynbTaT TeCTUpOBaHUA yaaneHHOoro nuua aHHynmpyeTca.

Tecmupyembili umeem npaeso:

BHOCUTb 3amevaHusi 0 NpoLeaype NPOBEAEHUS TECTUPOBAHMS U Ka4eCTBE TECTOBLIX 3aAaHuWM.

MepeHecTn CpokM TECTUPOBAHUS (MO YBaXUTENBHON NPUYNHE) MO COrNacoBaHNIo C NpenogaBaTenem.

I'Iepeqel-lb TeCTOBbIX BOMPOCOB

3 2 1
0 b2 0
c, 0 ¢ §
1. PasnoxeHue onpeaenutens | 1 3Ino snemenTam BTOpOI CTPOKM NMEET BUA;
3 1 3 1 3 1 3 1
b2k N ~b;
1 73 G G G G G G

7 -1 3 -3

2 -5 (2 1 ]
2. Ecrnm 2X-A=7Bun A=\"" . B= , To MaTpuua X paBHa...

3. B cucrteme ypaBHeHUn

o I e N

2%3 X — 4% =0 6a3nCHbIMN MEPEMEHHBIMA  MOXHO

cuuTaTh. ..
X X4y X5 Xi3 X5, X3y X5 Xg Xi Xy, X3
4. [aHbl Tpu BekTopa a= (3;_6;_L7), b= (1;]”._5;0)’ c= (_ 2;1;3;_4). Haigute BekTOp
d=a+2b-¢C

(-7;-5;8;11) (7;-5;-14;11) (7;-3;-8;11) (-7;-8;14;-11)
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5. CMeLuaHHOe Npon3BeaeHne BEeKTOpoB & — (1’2’3)’ b= (1'2'0)’ = (1'0’0) paBHo...

6 -6 0 1
6. [lpsimas, npoxoaswas yepesd Toudknm Mo (1;1) n M1 (3;4), napannenbHa npsMbIM...

T Yo XY XV S |
2 3 .23 . 23 " 2 3
7. YpaBHeHWe NUHUKW, 3aaHHOM Ha PUCYHKe, UMEET BuL ...
XY,
x*+y? =1 4 4

8. YcTaHoBMTE COOTBETCTBMS MEXAY YPaBHEHUSIMU MIIOCKOCTU M TOYKaMu, 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

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

9. Pacnonoxute KoMMnreKkcHble Yncna B Nopsiake Bo3pacTaHusa ux Moayrnen
0; -1, 1+i; 2-3i

1

y =
10. KonunuyecTtBo ToYek pa3pbiBa PyHKLMM In X pasHo...

Jx -1

lim
11. Mpegen *?* X—1 pagen...
0 -2 -1 0,5
12. YcrtaHoBWTE NpaBuibHOE COOTBETCTBME MeXAYy (PyHKLUMEN N ee NPOU3BOSHOWN.
tgx
1
5 Ctgx
3 COSX
1
A COS® X
1
5 sin®x
B. Sinx
1
r sin®x
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o —sinx

13. Ha pucyHke nsobpaxeH rpacdmk nponsBogHon yHKLNM y=1(x) , 3aaHHON Ha oTpeske
y

h

y=56)

Toraa TO4KOM MUHUMYMa 3TOW (DYHKLUMM ABSETCS. ..
2 -2 0 7
(x)
14. HeonpeaeneHHbIM MHTErpanom ot yHKLUN HasblBaeTCs. ..
f(x) ]
nepeoobpasHas yHKLUM YHKLMSA, MTPON3BOAHAsS KOTOPOKM paBHa PyHKLUU

MHOXXECTBO BCEX I'IepBOO6pa3HbIX;

nnowagb KpMBOSIMHENHOW Tpaneuun, orpaHMyYeHHon ceepxy yHKUNEN f (X)

dx

J(x+1)(x—2)

15. Onsa WHTerpana YyKaXute pasnoxeHue noaplHTErpanbHom
1
(X + 1)(X B 2) Ha npocTeiwne gpobwu...
AX B x A B AXx+ B . Cx+D
X+1 x-2 X+1 x-2 X+1 X—2 Apyrou oTBeT

16. MNMnowaab durypbl, U306paXeHHON Ha PUCYHKe,

2 y:uxz-f-_z

onpeaenaeTca nHTerparsom...

1 1 1 1
j(1— x2)dx j(2— x2)dx j(—x2 —1)dx j(x2 +2)dx
0 0 0 0
17. Cpegu ykasaHHbIN UHTErpanoB HeCO6CTBeHHbIMVI ABMAIOTCA. ..
? I X dx }dx
xsinx dx 2 —
> 01— x? JX dx 1 X

18. BkcTpemMym dyHkumm £ — x—dy—x*—y paBeH...

[-2:7]

f(x)

yHKLMN

19. YcTaHoBUTE COOTBETCTBUE Mexay oaHOPOAHbIMU NUHENHbIMN ,qmcbcbepeHumaanblmm ypaBHEHNAMU

N UX Xapakrepuctn4eCKumMmn ypaBHEeHNAMUN:

1 Y -4y=0
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ym _ yN + 6y! — O

2.
3. Y'+6y'—y=0
A K —4=0 '
5 K —k’+6=0
B, K -k’ +6k=0
r k¥+6K-1=0
il k?—4k =0
20. CxopsUMMUCS cpen NPUBEAEHHBIX HUXKE YMCTIOBbIX PSAOB SBMSIOTCS. ..

w2n o0 1 o0 oo3r|
IR e S 3 D e

n=1 n n=1 n=1 n: n=1 n+

21. YcTaHOBUTE COOTBETCTBUE mMexay pagaMm n nxX HasesaHUAMM. ..
0 Xn
= (n+1)!

—1)""sinn
. S
2

1.

.n:l
=N
> Z3”+2

n=1

A. cTeneHHoMn
Bb. 3Hako4yepegytowmiica
B. 3HakononoxuTtenbHbIN
Kputepuu oueHku

- OueHKa «OTNNYHOY», ECNN KONNMYECTBO NpaBusbHbIX 0TBETOB OT 81-100%.

- OueHKa «XopoLLOY», eCrn KONMYEeCTBO NpaBuibHbIX OTBETOB OT 71-80%.

- OueHka «y0BNeTBOPUTENBHOY, €CIN KONUYECTBO NPaBuUiibHbIX OTBETOB OT 61-70%.

- OueHKa «HeyaoBMeTBOPUTENBHOY, ECNN KONMMYECTBO NpaBuiibHbiXx 0OTBETOB MeHee 60%.

3.6.1 3auet (1 cemecTp)

®opma ammecmauuu cmydeHmos 3a4em 1 cemecmp.

Y4yactue cTtygeHTa B npoueaype nonyyeHus 3a4éTa OCyLLecTBRseTcs 3a CYET y4yebHOro BpemeHu
(TpyooémkocTn), oTBEAEHHOIo Ha N3yvyeHne UCLUNIUHDI.

OcHoeHble ycriosusi nosy4yeHusi cmyO0eHmom 3a4éma:
3ayeT BbLICTABMSETCA MO pe3yfnbTaTaM TeKyLlero KOHTPOns (TeKylleh ycrneBaemMoCTUW B CeMecTpe) U
MTOrOBOrO TECTUPOBAHMS.

lnaHosas npouedypa nony4yeHus 3a4éma:

1) Utorosoe TecTupoBaHue.

2) lNMpenogaBaTtenb nNpocMaTpuBaeT 3anucyu B XypHane ydéTa noceliaemMocTu U yCrneBaemMoCTu
CTYAEHTOB.

3)[penogaBaTenb BbICTABISET «3a4TEHO» B 9K3aMEHAUWMOHHYI0 BEAOMOCTb M B 3a4ETHYIO KHWDKKY
CTydeHTa.
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W

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.

3.6.2 Jk3ameH
Bonpochkl k 3k3aMeHy
no aucumnnuHe Bbicwaa matemaTuka

3a 2 cemecTp.
MoHatTne  npowusBogHon. [OuddepeHuupoBaHme dyHKUnn. OCHOBHbIE OPMYMbl KM nNpasBuna
andepeHUMpoBaHus.
lMpoun3BoaHbIe BbICLLUMX NOPSIAKOB.
Mpaswuno Jlonutans-bepHynnu.
BospactaHue n ybbiBaHne yHkuun. kctpemym pyHkuun. Hambonbluee n HaMMmeHbLLEee 3HaYeHne
YHKUMN Ha oTpeske. PelueHne TeKCTOBbIX 3a4ay Ha HaxoXgeHue HaubonblUero U HauMeHbLUEro
3Ha4YeHus PyHKUMK. BeinyknocTtb dyHKUMI. Toukn nepernba. ACUMNTOTHI.

O6wasn cxema nccrnegoBanunsa yHKUMRA. MNMocTpoeHue rpadmkos.

MoHaTHe pyHKUMM HecKonbKNX nepemeHHbix. Obnactb onpeaeneHns MYyHKLUN HECKOMBbKMX
nepemMeHHbIX U ee reoMmeTpudeckas UHTepnpeTaums.

"eomeTpunyeckoe n3obpaxeHve PyHKUUN ABYX NePEMEHHbIX.

YacTHble npoussBogHble nepsoro nopsgka. MonHeii anddepeHuman. NpumeHeHne NOHOro
anddepeHumnana K npubAMKEHHbIM BbIYUCTIEHNSM.

YacTHble Npon3BoaHble BbICLUMX MOPSAKOB.

OKCTpeMyMbl (OYHKUMIA HECKOINBKMX NEPEMEHHbIX.

Heobxoanmoe ycrnosme CyLLecTBOBaHWSA SKCTpeMyMa (PyHKLMN HECKONBKNX NEPEMEHHbIX.
[octaTo4yHoe ycnosme CyLeCcTBOBaHNS IKCTpeMyma (PYHKLMM HECKOMbKMX NepeMeHHbIxX. Cxema
nccrnegoBaHUs Ha aKCTPEMYM (PYHKUMK ABYX NEPEMEHHbIX.

MepBoobpasHasi. HeonpegeneHHbIn MHTErpan u ero reoMeTpUYeCcKnii CMbICH.

OcHoBHble CBOWCTBa HeonpedeneHHoro HTerpana.

OcHoBHble thopMmyrbl MHTErpMpoBaHus. HenocpeacTBeHHOe NHTErpupoBaHue.

MeTon noacTaHOBKW.

WHTerpyuposaHme no yactam. Ocobbli cryyan MHTErpyupoBaHus No YacTaMm.

lMoHATMe onpefeneHHoro nHTerpana.

OcHoBHbIe CBOWNCTBa onpegeneHHoro nHterpana. ®opmyna HetotoHa-JlenbHuua.

3amMeHa nepemMeHHOW B onpegeneHHoM uHTerparne.

WHTerpmpoBaHmne no 4acTsiM B ornpegenieHHoM nHTerpane.

Mnowaakb KpUBOIIMHENHOW OUrypbl B NPSAMOYTOSbHBIX AEKapTOBbIX KoopAuHaTax.

O6bem Tena BpaLleHus.

OnddepeHunanbHble ypaBHeHus nepsoro nopsaka. Obliee pelleHne, YacTHOeE peLueHre
anddepeHumnanbHOro ypaBsHeHUs nNepBoro nopsaka. YpaBHeHUs ¢ pasaeneHHbIMY NepeMeHHbIMU.
YpaBHeHUs ¢ pa3fensiowyumMucs nepeMeHHbIMU.

OpHopogaHble dyHkumm. OgHopoAHble AnddepeHLumanbHble YpaBHEHUS NEPBOroO

nopsaka, ux peweHus. JInHenHble ypaBHEHUSA NepBOro Nopsiaika, UX peLleHns.
OnddepeHunanbHble ypaBHEHMS BTOPOro nopsigka, JonycKatoLme noHwKeHe nopsagka.
JluHenHble ogHOpoAHbIE AnddepeHunanbHble ypaBHEHUS BTOPOro Nopsiika ¢ NOCTOAHHBIMU
KoadhpuLmeHTamu.

JluHenHble HeofHOpPOAHbIE AnddepeHLnansHbie ypaBHEHUA BTOPOro nopsaka ¢
NOCTOSIHHLIMU KO3 pULMEHTAMN.

Yucnosomn psag, ero cymma. CxoanmocTb psiaa.

Heobxoaumbin NpmusHak cxogmMMocTu. [locTaTouHble MpM3HaKa CXOOUMOCTU PALOoB C
NONOXMNTENbHBIMU YrleHamu.

3Hakouepepytowmecs psagbl. MNMpusHak JlebHuua.

CreneHHble psabl. Pagnyc n obnacTte cxoanMocTu cteneHHoro psga. CBoNCTBa CTeneHHbIX PAaoB.

Pasnoxenune dpyHkunn Y = e”; y =sin X; Yy =COSX; Y= (l+ X)m; Y= In(1+ X) B psd
MaknopeHa n nx npumeHeHue.
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TunoBon 6naHK 3K3aMeHaLMOHHOro ounerta

depnepanbHOe rocygapcTBeHHoe BloaxeTHOe obpasoBaTenbHOe yupexaeHme
BbicLlero obpasoBaHuns
«OMCKuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT uMmenu MNM.A. CtonbinnHa»
Kacbegpa mateMaTU4eCcKknx n ecTeCTBEHHOHAYYHbIX QUCLUMIVH

3K3AMEHALIMOHHbLIVW BUNET
no AucuunsiuHe
Bbicwias matemaTuka

1. MpounsBoaHble BbICLLNX NOPSAOKOB.
2. Yucnosoit psa, ero cymma. CxoamMmocTb psaa

' _ X 4,5
3.Pewnte anddepeHumnansHoe ypaBHeHne 4Xy +3y =—eXy

dx

4. HaiiguTte vHTerpan 17
(x+1)x-2)
depepanbHOe rocygapcTBeHHOe GloaxeTHOE obpasoBaTernbHOE yupexaeHme
BbiCLLEr0 06pasoBaHns
«OmcKknii rocygapCcTBeHHbIN arpapHbin yHuBepceuteT umenu MNM.A. CtonbinMHay
Kadenpa maremaTtnyeckmx n eCTeCTBEHHOHaYYHbIX AUCLMNINH

3K3AMEHALMOHHbLIW BUNET Ne2
no AucuuniuHe
Bbiclias MmaTemaTuka

1. MNMoHsITMEe onpeaeneHHOro UHTerpana.
2. JKCTpeEMYM OYHKLNIA HECKOMBbKNX NepeMEHHbIX

0 n

3.UccnepynTe pag Ha CXOAUMOCTb Z—
- N
n=1

y =5C0S4X+ 2X X=

NG

4. Hangute npon3BogHyt0 BTOPOro nopsiaka yHKLnm B TOYKe
NNAHOBASA NPOLEOYPA
npoBeAeHUsi IK3aMeHa

Ok3ameH sBnseTca OPMOW KOHTPONSA, KOTOPbIA BbiCTaBnseTcs obyyalolwemycss COrnacHo
«lMonoxeHns 0O TeKywem KOHTpOne YycneBaemMoCTW, NPOMEXYTOYHOM artTectaumm obydarlmxcs no
nporpaMmamMm Bbicllero o6pasoBaHus (Oakanaspuat, chneuwanuTeT, MarucrTpaTypa) WM CpeaHero
npodeccuoHanbHoro obpasoBaHms B ®F60Y BO Omckuin FTAY», BbIMOMHMBLLUEMY B MONTHOM OObeMe Bce
nepeyncrieHHole B M.2-3 TpeboBaHua K y4yebHoW paboTe, npowenwunn Bce Buabl TECTUPOBAHMSA,
BbIMOMTHEHNS TUMOBOIO pacyeTa, CaMOCTOATENbHBIX PaboT C NOMNOXUTENBHOW OLEHKOW. B crniyyae HenonHoro
BbIMOMHEHNS YKa3aHHbIX YCIOBUIM MO YBaXWUTENbHOW NpUYuHE, oby4varoemMycss MOryT ObiTb MNpPeanoXeHbl
WHAMBUAOYanbHbIE 3a4aHWs MO NPONYyLLEHHOMY y4eOHOMY MaTepuany.

OKk3ameH NpoBOAUTCA B MUCbMEHHOW dopme no Gunetam. K ak3ameHy [oOMycKarTCA CTYLAEHTHI,
BbINOMHUBLUME BCE BMAbl paboT, NpedyCMOTpeHHble paboyen nporpammon AMCUMNAWHBI U NOMy4YuBLUNE
3a4eT 3a nepBbll ceMecTp. Ha 3k3ameHe 3anpelieHo Monb30BaTbCA CNPaBOYHBIMK  MaTepuanamu,
TenedoHamu, KOMNbIOTEPAMU U OPYro TEXHUKON. B Hayane sk3ameHa CTyAeHT BblbupaeT GuneTt u rotosut
NMMNCbMEHHBLIN OTBET Ha nucte He Oonee 60 muHyT. [Nocne aToro paboThl cOoalTCs MpenogaBaTesnto Ha
npoBepKy, MOCne KOTopow npoxoauT cobecegoBaHwe npenogaBaTens cO CTyAeHTamu no oGunety.
Bo3MOXHbI JOMNOMNHUTENBHBLIE BOMNPOCHI HAa YCMOTPEHWEe npenojaBaTens No BCEM W3YYEHHbIM Temam B
OaHHOM cemecTpe.
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HopmaTtuBHas 6a3a npoBepeHus
NPOMEXYTOYHOM aTTecTauum oby4aroLmnxcs nNo pesyfibTataMm U3y4yeHust AUCLUNIUHBI:

1) pewncteyowee «lMonoxeHne o

TeKylemM KOHTpone YycneBaeMoCTH, I'IpOMG)KyTO‘-IHOVI arrecrauum

obyvaromxcs no nporpammam Bbicliero obpasoBaHus (6akanaspwuart, cneuuanuTeT, marucrtpartypa) wu
cpegHero npodeccnoHansHoro obpasoBanus B Pre0OY BO Omckuin FTAY»

6.2 OCHOBHbIe XapaKTepPUCTUKU
NPOMeXXyTO4YHOW aTTecTauum obyya

HOLWMXCA NO UTOraMm usyvyeHusa gucumnnuisl (1 cemectp)

YCTaHOBJIEHME YPOBHA OOCTUXEHUNA KaXXObIM 06yqarou.|,|/||v|c;| uenen un

Lenb NPOMEXyTOYHOW .
3agady obydyeHuMss NO [aHHOW OUCLMNIIMHE, WU3NOXEHHbIM B n.2.2
aTTectTauum - 4
HacTosLLEen Nporpammel
®dopma NPoMeXyTOYHOM
P P y 3aver
aTrecTaumm -
1) ydactme obyvawuweroca B npoueaype MofyyYyeHns 3advéta
Mecto npouenypbl NONy4YeHUsi | OCYLLECTBNSAETCA 3a CYET  y4yebHOro BpemeHu (TPyAOoEMKOCTH),
3a4éTta B rpacwmke y4yebHoro | 0TBe4EHHOro Ha M3yyYeHne AUNCUUNNHDI
npouecca 2) npouenypa npooguTcs B pamkax BAPO, Ha nocnegHeln Hegene

ceMecTpa

OCHOBHbIEe YCNOBUS MOJyYeHUsA
obyyarowmmca 3avéTa:

1) obyyatowminca BbIMONHUN BCe BUAbl y4ebHoW paboTsl (Bkovas
CaMOCTOSITENbHYO) U oTyuTancss o6 uX BbINMOMIHEHUN B CPOKMY,
yCTaHOBMEHHbIe rpadnkoM y4ebHOro npowecca no AUCUUNINHE;

2) npowwén 3akni4YmMTensHoe TeCTUpOBaHME.

Mpoueaypa nony4vyeHus 3adyéTta

MeToaun4yeckue mMaTepuanbl,
onpegensowue npoueaypbl
OLEeHUBAHUA 3HaAHWUW, YMEHWUMN,
HaBbIKOB:

MpencTtaBneHol B PoHAE OLEHOYHbIX CPeacTB MO AaHHOW ydyebHown
ancuunnuHe (cm. — MNMpunoxeHue 9)

HpOMe)KYTO‘-IHOﬁ aTrectauumm o

OCHOBHbI€ XapaKTepUCTUKMN
OyvaroLMXCA MO UTOraM U3yYeHus AUCUMUNNUHbLI (2 cemecTp)

Uenb
NPOMeXKyTOYHOW aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTWXKEHUSI KaxOblM obyvaroLlmmcs uenen
00y4yeHns No AaHHOW OMCUMMIIMHE, U3MNOXEHHbLIX B M.2.2 HaCcTOSALWEN
nporpaMmmbl

dopma
NPOMEXKYTOYHOW aTTecTauum -

9K3aMeH

MecTo 3k3ameHa
B rpachuke yyebHOro npouecca:

1) NnoAroToBKa K 3K3aMeHy WM coadva 3K3aMeHa OCyLUeCTBRseTcs 3a
CYeT y4yebHOro BpeMeHM (TPYAOEMKOCTM), OTBEOEHHOro Ha
9K3aMEeHaLMOHHY0 ceccuio Ansd  oby4alowmxcs, CPOKM KOTOpOW
yCTaHaBMMBaKTCA NPMKA3oM MO YHUBEPCUTETY

2) pata, BpemMs M MeCTO MpOBeAeHWs 3K3ameHa onpepensercs
rpadukoM  CcAayuMm  3K3aMEeHOB,  yTBepX4aemMbiM  AeKaHOM
BblnyckawLero gakynoreTa

Popma 3K3ameHa -

lucbmeHHbIU

Mpoueaypa
JK3aMeHa -

npoBeAeHUs

npeacraeneHa B OHAE OLLEHOYHbIX CPeaCTB Mo AUCUMNIVHE
(cm. MpunoxeHue 9)

OK3amMeHaUuOHHasA nporpamma
no y4ye6HoON gucUMNIUHE:

1) npeacTtaBneHa B )OHAE OLIEHOYHbIX CPEACTB MO AUCUUNINHE

(cm. MpunoxeHue 9)

2) oxsaTbiBaeT pasfensl (B cooTBeTCcTBMM C nN. 4.1 HacTosLiero
OOKYMeHTa)

MeToaun4yeckue maTepuansl,
onpegensowue npoueaypbl
OLEeHUBaAHUA 3HaHWUW, YMEHWUW,
HaBbIKOB:

npegcraBneHbl B OHAE OLEHOYHbIX CPEACTB NO AUCLUMITMHE
(cm. MpunoxeHue 9)

LUKANA U KPUTEPUMN OLLEHKU
«OTNNYHOY» — 3a rMyboKMe U NPOYHble 3HAHWUS TEOPETMYECKOro matepuana (onpegeneHue NoHATUR,
[0Ka3aTenbCTBO TEOPEM, B3aUMOCBS3b MEXAY MOHATUSIMU) U YMEHUEe MPUMEHATb €ro npu peLleHun

3agau.
«XOPOLLIO»

OTBET He COoOepPXUT

rpybbix oOWKMBOK, MaTrepuan OCBeELLaeTcsi MOSHOCThH,

TeOpeTI/ILIeCKI/IIZ mMaTtepuan npuMeHdaeTcAa npu peweHun 3apgad, HO BO3MOXHbl Heao4eTbl, yCTpaHAeMble

nocre HaBoOsLWMNX BOMPOCOB.
«y[OOBNETBOPUTENBHO» — 33
cTaHAaapTHble TUMOBblE 3a4au.

3HaHWEe OTAESNbHbIX OCHOBHbIX MOHATUA WU Teopem, ymMeHue pellaTtb
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«HeyOoBneTBopuUTesnibHO» — 3a He3HaHWe OCHOBHbIX NOHATUN, npasun, CBOWCTB, HeyMeHune
NMPUMEHATb TeopeTW—leCKMVI MaTtepuan ang peweHnda TUnoBbiX 3agau.
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NIUCT PACCMOTPEHWUA U OAOBPEHUIA
DOHA OUEHOUHbLIX CpeacTs yuebHon aucumunnuubl 51.0.06 Boicwan maremaruka
8 cocrase ONOM 38.03.01 3koHomuka

1). PaccmoTpeH u onobpeH B KavecTee 6a30B0ro Bapuanra:

a) Ha 3acepaHuu obecneumsawowen npenogasanve  Kadeaps MaTeMaTU4ecKux M |
€CTECTBEHHOHAYYHbIX AUCUMNNUH,

npotokon Ne 13 or 21.04.2021 4

3aB. kacbeapow, KaHA. IKOH. HAYK, AOUEHT & T HO. CrenaHoBa

6) Ha 3acepannum METOAUYECKON KOoMUCCUM No Hanpaenexunio 38.03.01 3koHoMuUKaE,
npotokon Ne 10 or 24.05.2021. / e

MNpeaceparens MKH — 38.03.01, kaHA. 3KOH. Hayk, AoueHT _ g A A Pemuzosa

2) PaccMmoTpeH n oao6peH BHEWHUM 3KCNEepToOM

JloueHT, KaHa. ua.-MaT. Hayk, AOUEHT kadeaps! Buicwen matematnku Or0Y BO OMITY

/,//f M.B. MeHasve
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U3MEHEHUA U AONOJIHEHUA
K ¢poHAOy OLeHOYHBbIX cpeacTB y4ye6Hon aucuunnuHbl 61.0.06 Bbicwaa matematuka
B coctaBe OlNOIN 38.03.01 dkoHOMuUKa

BenomocTb nameHeHUM

OTmeTKa
Cpok, 06 yTBEpPXOEHMW/ cornacoBaHun
C KOTOPOTO Homep 1 ocHoBHOE coaepxaHue N3MEHEHUN
BBOAMTCS N3MEHEeHNst W/Mnn OOMNOMHEHUS pykosoautens OMOr
N3MeHeHune VRVLMaTop nunu
N3MEHeHUs

npegcegatens MKH
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