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BBEAEHUE

1. ®oHO OUEHOYHbIX CpeacTB No AUcuunnHe sBnsieTcss obsa3aTernbHbiM  060COONEHHbIM
npunoxeHvem k Pabo4yel nporpamme AUCLMUMNNHBI.

2. ®oHO OUEHOYHbIX CpPeACTB SBISIETCS COCTABHOM 4YacTbild HOPMAaTMBHO-METOONYECKOro
obecneyeHnst CUCTEMbI OLIEHKUN Ka4YecTBa OCBOEHMS 0By4aloLLMMMCS YKa3aHHOW OUCLUMNINHDI.

3. Mpu nomowm ®OC  oOCyWeCTBRSETCS KOHTPOSNb W yNpaBneHve npoLeccoM popMUpoBaHUs
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

4. ®oHO OLEHOYHbIX CPeAcTB MO AWCLUMNMMHE BKM4YaeT B cebs: oueHoyHble cpencTsa,
npuMeHsieMble [Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble Cpeactsa, nMNpuUMeHsemble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble 0N TEKYLLEero KOHTPONS U OLEHOYHble CpeacTBa, NMpUMEHSIeMble MpPU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBLI.

5. Paspabotunkamu poHOA OLEHOYHbIX CPEACTB MO AUCUMMMMHE SBNSAIOTCA npenogaBaTtenu
kadbegpbl MaTtematuyeckmx M eCTeCTBEHHOHay4HblX  AWCUMNIMH, obecneymBalolien  U3ydeHue
obyvaowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHOW OcHOBOW pAna  paspabotkm POC
nocnyxwna Paboyas nporpamMmma AMCLUMNINHDI.



1. OXWOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4eGHOM ANCUUNIINHBI, NEePCOHaNbHbLIA YPOBEHb AOCTUXEHUA KOTOPbIX NpoBepseTcs
C UCnonb30BaHUEM NpeAcTaBeHHbIX B M. 3 OLEHOYHbIX CPeaAcTB

KomneTteHuun, .
Koa un KoMnoHeHTbI KOoMneTeHuun,
B hopmMupoBaHum .
_ HauMeHoBaHue dopmMrpyeMble B paMkax aHHON OUCLUMIVHBI
KOTOpbIX 3aieCTBOBaHa 9
AMCLIANIMHA WHAaukaTopa (kak oxxugaembln pesynbTaTt ee OCBOEHMS)
AOCTVKERMW 3HaTb 1 ymeTb Aenatb BNageTb HaBblkamu
Koq HanMeHoBaHue KOMMeTeHLuu 4
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
OrlK- | CnocobeH MO-1onk1 OCHOBbI HaxoauTb HaBblKaMWu
1 y4uTbIBaTH HaxoauT COBPEMEHHbIX peLueHus NPUMEHEHUs 3HaHWI
COBpPEMEHHbIE peLueHuns TeHaeHuunn TMNOBbIX COBPEMEHHbIX
TeHaeHUmmn TMNOBbIX pasBuTUSA cuTyauum no | TEHOEHUMN Pa3BUTUSA
pasBuUTUS TEXHWKW | CUTyauun no | TeXHWKK n | obecneyeHuto TEXHUKU "
U TexHomormm B | obecnevyeHunto TexHonormn B | 6esonacHocTK TEXHOMNOrnn B
obnactu ©e3onacHocTn obnactu Yyenoseka B cpefde | obnactm
TexHocepHom yeroseka B | TexHocdepHon | obuTaHusi TexHocdepHom
BesonacHocTy, cpene 6Ge3onacHocTn COBpPEMEHHbIE f6esonacHocT  npwm
n3MepuTeNbHON 1© | obuTaHus TeHOEHLMN pelleHm  TUNOBbIX
BbIYMCNTENBHON (nponsBoacTBeH pasBUTUSA TEXHWKKU | CUTyauui no
TEXHUKM, HOW, 1 TEXHONOMNI obecne4veHunto
WH(OPMALMOHHBIX | OKpY>KatoLLewn) BesonacHocTn
TEXHOMNormm npu | Ha OCHOBE yenoseka B cpene
peLeHnn TUMOBLIX | 3HAHWI obuTaHus
3aga4y B obnactu | COBpEMEHHbIX (npon3BoACTBEHHON,
npodeccuoHanbHO | TeH4eHUMN OKpyXatoLLen) Ha
N [eATenbHOCTW, | pa3BuTUs OCHOBe
CBSI3aHHOM C | TEXHUKM n
3awmTon TEeXHonormn B
oKpyXatoLen obnactu
cpeapl n | TexHocdepHon
obecneyeHnem ©e3onacHocTH
©esonacHocTu NO-20mk.1 3HaeTt NPUMEHATbL  MPU | HaBblkamMun
yenoseka NPUMEHSIET MpPU | COBPEMEHHbIE peLueHum NpUMeEHeHUs
peLueHun WHOPMALIMOHH | TUMOBBLIX WMHPOPMALIMOHHBIX
TMNOBbIX ble TEXHOMOrMu, | cuTyaumn no | TeXHomnorun,
cuTyauumn no | namepuTenbHy | obecnedyeHuto N3MepuTENbHOMN "
obecneyeHuto 0 n | 6esonacHocTu BbIYUCTIUTENBbHOM
6e3onacHocTn BbIYMCIUTENBH | YEroBeKa B cpefe | TEXHUKU Mpu
Yyernoseka B | YO TEXHUKY obutaHus pelleHm  TUNOBbIX
cpene (Mpon3BOACTBEHH | cuTyauui no
obuTtaHusa ON, oKkpyxatowewn) | obecneyeHuto
(nponsBoaCTBEH COBpPEMEHHbIE 6esonacHocTn
HOW, WH(pOpMaLMOHHBLI | YernoBeka B cpefe
OKpYyxatoLen) € TEXHONornu obuTaHua
COBpPEMEHHbIE (mpousBoacTBEHHON,
NHOPMALIMOHH OKpyXatoLen)
ble TEXHOMOormu,
n3mepuTensHy
t0 n
BbIYMCIUTENBHY
0 TEXHUKY




YACTb 2. OBLLIAA1 CXEMA OLIEHMBAHUA XOOA U PE3YIIbTATOB U3YYEHUA
YYEBHOU AUCLUIMJIUHbBI
O6wmne KpMTEpPUM OLLEHKN N peecTp NPUMEHsIeMbIX OLLeHOYHbIX CPeACTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3ynbTaToB U3y4eHUsi y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarormyeckoro KOHTpons

PexmMm KOHTPONbHO-OLEHOYHbLIX MEPOMPUSTUIA
OueHka co CTOPOHbI Komuc-
Kareropus camo- B3anMo- n enoLl a n Z CTaBuTeENsl | CMOHHast
KOHTPOJIA U OUEHKHN oueHkKa oueHkKa P A peAa
BaTens npoun3BoacTBa oLeHKa
1 2 3 4 5
BXOAHO“ TeCTOBb|e T
KOHTPONb 1 BOMpPOCHI ecTupoBaHue
WHausunayanusaums
BbINOSTHEHNST™,
KOHTpPONb 2
¢puKcMpoBaHHbIX
BugoB BAPC:
MpoBepka
BbIMOSTHEHNN
- TunoBon pacyet 2.1 3agaHun
TUMOBOrO
pac4yeta
Tekywumn 3
KOHTPONb:
[NpoBepka
- CamocrTosiTenbHoe 31 Bonpocbl ans BLINONHEHMIA
n3yyeHue Tem ' CaMOKOHTpOns SanaHwii
- camonoaroToBka B
aMKax
ﬁ AKTYECKIX Bonpocbl ans [NpoBepka
(C[))eMVIHa cKIX) 3.2 | camonoarotoBsk BbINONHEHNI
ap n 3agaHun, onpoc
3aHATUI U
NnoaroTOBKN K HAM
[NpoBepka
-camocTosiTenbHas 33 BLINONHEHS
aboTta ’ o
P 3agaHun
PpoHTarnbHbIN
KOHTPOnb
- B pamMmkax obue- TekyLuen
YHUBEPCUTETCKOWN 34 ycneBaemMocTun
CUCTEMbI KOHTPONS ' MO KOHTPOSbHbLIM
ycneBaeMocTu Heoensm,
YCTaHOBMEHHbIM
B YHMBEpcUTETE
MpomexyToyHas
atTecrayusa®
obyuaroLmxcs no 4
nuToram nsyvyeHus
OVNCLUMNNUHBI
BbixoaHown TecToBbIE
A 4.1 TecTnpoBaHne
KOHTPOIb BOMPOCHI
Bonpocsl k Komuccron
. [NpoBepka
3K3aMeHYy; Has
BbIMOSHEHNSA
4.2 npumep nepecgaya
Ok3ameH 3K3aMeHaLUMOHHbI
3K3amMeHaumoH .
X 3agaHun
Horo buneta

* AAHHBbIM 3HAKOM MOMEYEHbI nHanengyanmsnpyemblie Buabl yqe6H017| paGOTbI




2.2 O6wue KpUTEpPUN OLIEHKM XoAa U pe3ynbLTaToB

M3y4yeHus y4yeOHON AUCLUNIIUHBI

1. ®opmanbHbIA KpUTEPUN NOJNTyYEeHUA OOy4varoWMMUCA
NONOXUTENbHOW OLIEeHKM MO UTOram M3yYeHUs AUCLUNIIUHDI:

1.1 NpegycmoTpeHHasn nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLWMMCs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeaycMOTPEHHbIX NPOrpaMmmon BuaoB pabot
no AucuunnuHe oby4aroLMincs yCrneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCcTBEeHHOW oLeHKM paboTbl 06yYaloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npolecca nsy4yeHus obyvaroLmmcs
nporpaMmmbl ANCUUNNANHBI (TEKYLLEN

yCrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Buoos BAPC

2.3 Kputepun oLieHkM ka4eCTBEHHOIO
YPOBHSA UTOrOBbIX PE3yNbTaToB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOTO YPOBHS
pe3ynbTaToB U3y4YeHUst ANCLMMINHBI

2.3 PEECTP

anemMeHTOB (POHAA OLLIEHOYHbIX CPEeACTB NO y4eOHOM AucuUUnnmHe

Npynna OueHoYHOEe cpeacTBO UK ero AnemMeHT
OLIEHOYHbIX CPeaCTB HavmeHoBaHue
1 2

1. CpepctBa ansa
BXOA4HOro KOHTponA

TecToBble BOMPOCHI Ana nposegeHna BXOOAHOIo KOHTpond

KpI/ITepI/II/I OLEHKN OTBETOB Ha TeCTOBbI€ BOMPOChblI BXOAHOIo KOHTpOIid

2. CpeactBa

ANA NHAMBUAYyanu3auum
BbINOJSIHEHUA,

KOHTpOns
dmkcupoBaHHbIX BUAOB
BAPC

I'Iepequb 3adaHnda K TUMnoBbIM pacyeTam

LWkana un Kputepun oueHmnBaHnAa TUNOBOIro pacyeTa

3. CpeactBa
And TeKyuwero KOHTponsa

BOI'IpOCbI A4 CaMOCTOATESIbHOIO N3y4eHnd TeMbl

Obwun aJIroOPUTM CaMOCTOATESIbHOIO N3y4eHnd TeMbl

KpMTepMM OUEHKN CaMOCTOATESIbHOIo n3yvyeHuna Tembl

BOI'IpOCbI Angd camMmonogroTtoBkKM No TeMam NnpakTn4eCcKmnx 3aHATUN

KpMTepMM OLUEHKN caMonoarotoBkuM no teMam npakTtn4eCckmnx 3aHATUN

3agaHua ansa nposeageHundA CaMOCTOATENbHOMN pa6OTbI

LLikana v KpuTepun oLeHMBaHNS OTBETOB Ha 3aaHusl CaMOCTOSTENbHOW
paboThl

4. CpeacTBa

AN NPOMEXYTOYHOMN
aTTecTauMm no utoram
M3yYeHUA QUCLMMITUHDI

TecToBbIE BOMPOCHI Ana npoBegeHnda MToroBoro KOHTposAa

LWkana un KpUtepun oueHnBaHmna OTBETOB Ha BOMPOCHI OA5A npoBeaeHnd
TeCTnpoBaHWUA No pe3dyribTatTaM OCBOEHUA OUCUUNTINHBI

OK3amMmeHaUunoHHas nporpamMmma no yqe6H017| ancumnnimnHe

I'Ipmmep 3K3aMeHaLMOoHHoro buneta

lMnaHoBas npouenypa nposegeHna ak3aMeHa

KpI/ITepVIVI OLUEHKN OTBETOB Ha TECTOBbI€ BOMPOChbI NTOrOBOIro KOHTPOJ14




2.4 OnncaHune nokasartenemn, KputepueB U LWWKan oueHnBaHUA B paMKax ANCLUNIIUHDbI

YpOBHM CHOPMUPOBAHHOCTM KOMMETEHLNN
KOMMeTeHuus He . - .
MUHVUManbHbINA cpeaHui BbICOKUI
ccopmmnpoBaHa
OueHKM cdhOPMMPOBAHHOCTY KOMNETEHLMI
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHoO»
«Heydo8/1emeopumessHo» «ydosr1emeopumesnibHoO»
MokasaTernb XapakrepucTtvka cdhOpMUMPOBAHHOCTW KOMNETEHLMN ®opMmbl 1
WHaekc u Koa OLEHNBaHNS — KomneTteHums B nonHowm CdpopmmposaHHOCTb CdpopmmposaHHOCTb CdpopmuposaHHOCTb cpencTea
HasBaHue vHAnkaTopa WHawkaTopei 3HaHVs, ymeHns:, | Mepe He cchopmmpoBaHa. KOMMeTeHLMM KOMMETEHLMN B LieNoM KOMMeTEHLW NOSTHOCTbI0 KOHTPONS
KomneTeHLyn | HOCTVXEeHUN KomneTeHLmmn HaBbLIKU VimetoLmxcst 3HaHui, cooTBeTCTBYET COOTBETCTBYET COOTBETCTBYET hopMUpoBaHMS
KoMneTeHLmm (BnaaeHns) YMEHWIA 1 HaBbIKOB MUHUMATHBIM TpeGoBaHMAM. Tpe6oBaHMsAM. KOMNETEHLMI
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa sHaHUi, MmetoLumxcsa 3HaHUiA,
peLueHns NPakTUYecKnx MmetoLmxcst 3HaHui, YMEHWIN, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccuonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTMBaLMK B LiENOM MOTMBALIMU B NOMHOMN
LienomM JoCTaToqHO ANS | AOCTaTOYHO ANS peLleHus Mepe J0CTaTo4HO ANA
peLleHns NpaKkTUYeCcKmX CTaHAApTHbIX peLUeHnsi CIOXHbIX
(npodbeccroHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodheccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agav
Kputepum oueHnsaHus
OrK-1 MO-1onk-1 MonHoTa 3HaHun OCHOBbI dparmeHTapHble NOHATUS B uenom ycnewHoe, HO B uenom ycneluHoe, HO CdopmmpoBaHHoe
COBPEMEHHbIX 06 OCHOBax COBPEMEHHbIX He cucTemaTnyeckoe cofepxallee oTaernbHbIe BraZileHne ocHoOBaMu
TeHAeHUMN TeHAeHUMIN pasButus BMNajeHne ocHoBaMM npobensbl BnageHns COBPEMEHHbIX TEHAEHLMI

pasBUTUS TEXHWKU U
TEXHONOMn B

TEXHUKU U TEXHONOMI B
obnacTtun TexHochepHoW

COBPEMEHHbIX
TEHOEHUUIA pas3BUTUS

OCHOBaMU COBPEMEHHbIX
TEHOEHLMIA pa3BuTKs

pasBUTUS TEXHWKM U
TexHonorun B obnactu

obnactu 6e3sonacHocTu TEXHVKN N TEXHOMOTvN B TEXHVKN 1 TEXHOMOrnin B TexHocdepHow
TexHocdepHowm obnacTtu TexHochepHoW obnacTtun TexHochepHo 6e3onacHocTn
6e3onacHocTH 6esonacHocTu 6e3onacHocTu

Hanuyve ymeHun | HaxoguTb peLueHus PparmeHTapHoe ymeHve B uenom ycneluHoe, HO B uenom ycneLuHoe, HO CdpopmupoBaHHoe

TUMOBbLIX CUTYaLMN
no obecneveHno

HaxoauTb pellueHns
TUNOBbIX CVITyaLWII7I no

He cucrtemartmnyeckoe
yMeHue HaxoauTb

cofepxalliee oTaerbHbIe
npobenbl ymeHne

YMeHWe HaxoauTb
peleHnsa TUNoBbIX

Ge3onacHocTn obecnevyeHuto peLLeHMsl TUMOBbIX HaxoauTb peLueHust cuTyauuii no
YyerioBeka B cpefe 6e3onacHoCTM Yenoseka B cuTyauui no TUMOBbLIX CUTYaLMI Mo obecneyeHntio
obutaHus cpene obuTtaHus obecneyeHuto obecneyeHuto ©e3onacHocTu yenoseka B
COBpPEMEHHbIE COBpEMEHHbIE TeHAEHLUN Ge3onacHocTu YenoBeka | GesonacHOCTM YernoBeka B cpefe obutaHus
TeHaeHuunn Pa3BUTUA TEXHUKN U B cpene obutaHus cpene obutaHus COBpeMeHHble TeHOeHUUn
Pa3BUTUA TEXHUKU U TEXHONOrnmn COBpPEMEHHble COBpeMeHHble TeHOeHLN Pa3BUTUA TEXHUKU U
TEeXHoMorunm TEeHAEHLUN pa3BuTUsi pasBUTUS TEXHWUKU U TexXHomormm
TEXHWKWN U TEXHONOIN TEeXHosorni
Hanuune HaBblkamu ®parmeHTapHoe BnageHue B uenom ycneluHoe, HO B uenom ycneluHoe, HoO CdopmurpoBaHHoe
HaBbIKOB NPUMEHEHNS 3HAHWUI HaBblKamMy NPUMEHEHNS He cuctTemaTmyeckoe cogepxallee oTaernbHble BnafeHne HaBblkaMmu
(BJ‘Ia,D,eHVIe COBpPEMEHHbIX 3HaHWUN COBpPEMEHHDbIX BIlageHne HaBblkKaMn I'IpOﬁeJ'IbI BllageHune npuMeHeHna 3HaHWUN
OI'IbITOM) TeH,D,eHLlI/II7I Ter,eHLlI/IIZ pa3BuTuA npuMeHeHuna 3HaHUN HaBblkaMu NpUMeHeHnsa COBpPEeMEHHbIX Ter,eHLI,I/IIZ

pasBUTUS TEXHWKN U
TEXHONOrn B
obnactn
TexHocdepHowm

TEXHUKW U TEXHONOMI B
obnacTtun TexHochepHoW
6e30nacHOCTV Npu peLleHun
TUNOBbIX CUTyaLMI No

COBPEMEHHbIX
TEeHAEHUMI pa3BuTUs
TEXHUKU U TEXHOMNOruii B
obnacTtun TexHocdepHoW

3HaHUI COBPEMEHHbIX
TEHEHUMIN pasenTus
TEXHUKN 1 TEXHOMNOMUI B

obnacTtun TexHocepHoW

pasBUTUSA TEXHUKU U
TexHosorun B obnactu
TexHocepHon
6e30nacHOCTU Npu

6




6e3onacHocTu Npu
peLLeHnn TUNoBbIX
cuTyaumin no
obecneyeHunio
H6e3onacHocTu
YeroBeka B cpefe
obuTaHus
(npoussoacTBEHHON,
oKpy>KatoLen) Ha
OoCHOBE

obecneyeHnto
6e3onacHOCTM Yernoseka B
cpepne obuTtaHus
(npon3BoACTBEHHON,
OKpYy>XatoLLen) Ha OCHoBe

6e3onacHocTu Npu
pELLIEHNN TUMOBbIX
cuTyaummn no
obecneyeHuto
6Ge3onacHoCTM YernoBeka
B cpefe obutaHus
(npon3BoaCTBEHHON,
OKpyXaroLen) Ha
OCHOBE

6e3onacHoOCTM Npu
pELLEHNMN TUMOBbIX
cuUTyauumn no
obecneyeHnto
6Ge3onacHOCTM YernoBeka B
cpene obutaHus
(Npon3BoOACTBEHHON,
OKpYy>atoLLen) Ha OCHOBe

pEeLLIEeHMUUN TUMOBbIX
cuUTyauui no
obecneyeHuto
6e3onacHOCTM Yernoseka B
cpefe obutaHus
(nponsBoacTBEHHON,
OKpYy>XatoLLen) Ha OCHOBe

I/u:||'20I'IK—1

MonHoTa 3HaHun

3HAeT COBpPEMEHHbIe

®parmeHTapHble MOHATUSA O

B uenom ycnewHoe, HO

B uenom ycnewHoe, Ho

CdpopmumpoBaHHoe

MHOPMaLMOHHbIE COBPEMEHHbIX He cucteMatmyeckoe | copepxallee OTAeflbHble | BnageHue COBPeMeHHbIMU
TexHonoruu, MNHMOPMALMOHHbIX BnageHune npobenbl BnageHne | MHMOPMaLNOHHBLIMM
N3MEpUTENbHYI0 U | TEXHOMOTUSX, COBPEMEHHbBIMU COBPEMEHHbBIMU TEeXHONornamu,
BbIYVCIIUTESBbHYIO n3mepuTensHoOM 1 | MHOPMaLIMOHHBIMU NHpOPMaLIMOHHBIMK n3mepuTenbLHON n
TEXHUKY BbIYUCIINTENBHON TEXHUKE TEXHOMNOrnaAMMY, TEXHONOrnamH, BbIYNCIINTENBHOMN
n3MepuTenbHom W | U3MepuTenbHon M | TEXHWKON
BbIYMNCNINTENBHON BbIYNCNINTENBHON
TEeXHWKON TEXHVKON
Hanuuve ymeHuin | npuMeHsTb npu PparmeHTapHoe ymeHve B uenom ycneluHoe, HO B uenom ycnetuHoe, HO CdpopmupoBaHHoe

peLLeHnn TUMNOBbIX
cuTyaummn no

NPUMEHSITb NMPY PELLEHUN
TUNOBbIX CUTyaLMIA NO

He cucrtematmnyeckoe
yMeHune NpuMeHATb npu

cogepxallee otaesbHble
I'IpO6eJ'IbI ymeHue

yMeHU1e NPUMEHSATL Mpu
peLleHnn TUNOoBbIX

obecneyeHunio obecneyeHunto peLleHnn TUNoBbIX NPUMEHSITb NPU PeLLEHNN cuTyauui no
6esonacHocTM 6esonacHOCTM Yenoseka B cuUTyauui no TUMOBbLIX CUTYaLMI No obecneyeHntio
Yernoseka B cpefe cpepe obutaHus obecneyeHunto obecneyeHunto 6esonacHOCTK Yenoseka B
obutaHus (nponssoacTBEHHON, 6e3onacHocTu Yenoseka | 6esonacHOCTU Yenoseka B cpepe obutaHus
(npousBoacTBEHHON, OKpyXatoLen) B cpefe obutaHus cpefe obutaHus (npounssoacTBEHHON,
oKpyXatoLen) COBpPEMEHHbIe (npounssoacTBEHHON, (npounssoacTBEHHON, OoKpy>KatoLLen)
COBPEMEHHblEe MHOPMaLMOHHbIE OKpyXatoLLen) OKpy>xatoLen) COBpPeMeHHble
MNH(OPMaLMOHHbIE TexHonornm COBpEMEHHbIE COBpPEMEHHbIE MHOPMaLMOHHbIE
TexHonornm MH(OPMaLMOHHbIE MH(OPMaLMOHHbIE TexHonornm
TEexXHonorum TexHonorum

Hanuuve HaBblkamun ®parmeHTapHoe BnageHue | B uenom ycnewHoe, HO | B uenom ycnewHoe, Ho | CdopmupoBaHHOE

HaBbIKOB npuMeHeHus HaBblkamu NpUMeHeHVs | He cucTemMatuyeckoe | copepxallee OTAeNbHble | BnageHue HaBbIKamu

(BnapeHve MNHPOPMALIMOHHBIX MNHPOPMALIMOHHBIX BrnageHne HaBblkamu | npobenbl BrnafgeHne | nNpuMeHeHus

OnbITOM) TEXHOMOorun, TEeXHOMorun, NpUMeHeHNs HaBblkamMy  MPUMEHEHWs | MHOPMAaLIMOHHBIX
N3MepuUTenbHOW U | 13MepUTEnbLHON N | MHOPMAaLIMOHHBIX MHPOPMaLIMOHHbIX TexHonorun,
BbIYUCNUTENBHON BbIYVCNUTENBHOW  TEXHWKM | TEXHOMOruw, TexHonorun, n3mepuTensLHON n
TEXHUKU Npun npu n3MepuTensHom W | U3MepuTenbHon M | BbIYUCTIUTENBHON TEXHWUKN
peLLeHnn TUNoBbIX peLleHnn TUNoBbIX BbIYMNCNIUTENBHON BbIYMCINIUTENBHON TEXHUKU | npu
cuTyauuii no cuTyauuii no obecneyeHno | TEXHWKU Npu npwu peLLeHnn TUNoBbIX

obecneyeHunio 6e3onacHOCTM YenoBeka B peLleHnn TUNOBbIX pELLEHNN TUNOBBIX cuTyauuii no

6e3onacHoOCTM cpefe obuTaHus cuTyaumii no cUTyauuin no obecneyeHuno

YerioBeka B cpefe (MpounsBoACTBEHHOM, obecneyeHunto obecneyeHuno 6e30nacHOCTY YeroBeka B

obuTaHus oKpyxatoLen 6e3onacHocTu YyernoBeka | 6e30nacHOCTU YeroBeka B cpene obuTaHus

(NpousBoACTBEHHOM, B cpeae obutaHusi cpene obuTaHus (NpousBoACTBEHHOM,

OoKpy>KatoLLent) (nponsBoacCTBEHHON, (nponsBoaCTBEHHON, OKpy>KatoLLen)
OKpyXatoLemn) OoKpy>KatoLLen)




YACTb 3 MeTtoguyeckue matepuansl, onpegensoume npoueaypbl OueHMBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUs, HeO6XOoAUMbIe ANA OLUEeHKU 3HaHUW, YMEHUN, HaBbIKOB
3.1.1 BxogHOW KOHTPOJSb

Bxo4HOM KOHTPOMb 3HaAHUN OByYaloLLMXCa ABMASETCS YacTbio OBLLEro KOHTPOMs M npegHasHaveH
ONnsa onpefeneHnsa ypoBHSA TFOTOBHOCTM Kaxaoro obydarollerocs M rpynnbl B LENOM K AanbHeunwemy
obyyeHuio, a Tarke AN BbIABNEHUS TUNNYHBIX NPOBENOB B 3HAHUAX, YMEHUAX U HaBblkax oby4daroLmxcs ¢
Lenbio opraHusauum paboTbl No NMKBUOAUUKN 3TUX NpoGenos.

OfHOBpPEMEHHO BXOAHOMW KOHTPOSb BbIMNOMHAET (PYHKLUMIO NEpPBUMYHOrO cpes3a OOy4yeHHOCTU W
KayecTBa 3HaHW/A MO OUCUMMNMHE W OnpeaeneHus NepcrnekTuB JanbHenwero obyyeHus Kaxgoro
obyyarowerocst 1 rpynnbl B LENIOM C UMbl COMOCTaBNEHMS 3TUX pe3ynbTaToB C NPeALecTBYLWNMA U
nocrneayLwuMn nokasaTensiMm 1 BbIsIBIEHNS pe3ynbTaTMBHOCTU paboThl.

ABNAsicb COCTaABHOW YacTbl0 MeJarorMyeckoro MOHMTOPMHIa kayecTBa oOpa3oBaHMs, BXOOHOW
KOHTPONMb B COYE€TaHWM C ApyrMMy bopmMamu KOHTPOMs, KOTOPbIE OPraHuM3ylTCs B TEYEHME U3y4eHUs
avcumniuHel, obecneynBaeT 06 bEKTMBHYIO OLIEHKY KayecTBa paboTbl Kagoro npenogasaTenst HE3aBUCMMO
OT KOHTMHIEeHTa OOyyalLWmMXcs W WX MNpeAwecTByOWEd MNOArOTOBKM, T. K. pe3ynbTaTbl KaXgoro
obyuatoLlerocs v rpynnel B LIENOM CPaBHUBAKTCHA C UX COBCTBEHHbIMU MPeALLEeCcTBYIOWNMU NoKa3aTensiMu.
Takum 06pa3oM, BXOOHOM KOHTPOSb WUrpaeT pofib HYrNeBOW OTMETKM AN MocneaylrLllero onpeneneHus
BKMaga npenogasarens B npoLecc obydeHus.

Mpoueaypa npoBeaeHUss BXOAHOIO KOHTPOns
Mpoueoypa TecTupoBaHMS OrpaHuMd4eHa BO BpeMeHW U npeanonaraeT  MakcumarnbHoe
coCpefoTOYeHNe CTyaeHTa Ha BbINOMHEHMN TecTa, coepallero HECKONMbKO TECTOBbLIX 3aJaHUN.
CmydeHmy pekomeHOyemcs.

1. npv HeyBEepeHHOCTU B OTBETE Ha KOHKPETHOE TeCTOBOE 3aJaHune NponycTuTb ero U nepexoauTb K
cnepgywLllemy, He 3aTpavMBasi MHOrO BpEMEHU Ha 064yMbIBaHWE TECTOBBLIX 3a4aHUA NpU NEPBOM
npoxofe no CnucKy TecTa;

2.  npu pacnpegeneHum obliero BpeMeHW TeCTUPOBaHWA YyduTbiBaTb (B Crydyae KOMMNbOTEPHOrO
TECTUPOBaHMWS), YTO B aBTOMAaTM3NPOBAHHOW CUCTEME MOryT BO3HWKaTb Hebomnblume 3aaepiKku
Npuv NepeknioyYeHnm TECTOBbIX 3a4aHNN.

Heobxodumo nomMHUMb, Ymo:

1. TecT saBnseTcs uvHAMBUAyanbHbiM. OOLee BpemMsa TECTUPOBAHUA U KOMMYECTBO TECTOBbIX
3agaHui orpaHuYeHbl U onpeaensuTca npenogaBartenem B Hadane TeCTUPOBaHUS;

2. NO WCTeYeHUM BpeMeHM, OTBEAEHHOro Ha nNPOXOXAeHMe TecTa, CeaHC TeCTUPOBaHUA
3aBepLuaeTcs;

3. ponyckaeTcsl BO BpeMsi TeCTMPOBaHUS TONbKO OQHOKpaTHOE TeCTUpOBaHue;

4. BOMNPOCHI CTYAEHTOB K NpenogaBaTtento No CoOAepXaHUIo TECTOBLIX 3alaHuU N He OTHOCALLMeCs K
npoueaype TeCTMpoOBaHUA He AOMYyCKaoTCS;

TecmupyemMomMy 80 8peMsi mecmupo8aHUsi 3anpeu,aemcs:

1. HapywaTb OUCLMNIIMHY;

2. nonb3oBaTbCcH y4ebHO-MEeTOAMYECKON 1 APYron BCnomoraTenbHOW NUTepaTypon, 3NeKTPOHHbIMU
cpeacTBamu (MOGMNbHBIMKU TenedoHaMM, SNEKTPOHHBIMU 3aMUCHBIMU KHUXKaMU 1 Mp.);

3. ucnomnb3oBaHWe BCrioMoraTernbHbIX CPEACTB U CPeACTB CBA3M Ha TECTUPOBaHUN AOMYCKaeTCs npu
paspeLueHnn npenogasaTens-npeaMeTHuKa.

4. konupoBaTb TECTOBble 3aJaHUA Ha CbEMHbLIN HOCUTEMNb MHOPMauuW UnuM nepepasatb UX NO

3NEeKTPOHHON NouTe;
doTorpadmpoBaTbh 3a4aHWs C 3KPaHa C NOMOLLbIO LMdpoBon hoToKamepbl;
BbIHOCUTb M3 Kracca 3anucu, caenaHHble BO BpeMsi TeCTUPOBaHUS.
Ha paboyee MecTo TeCTMpyeEMOMY pa3peLlaeTcs B3siTb PYYKY, YEPHOBMK, KanbKynaTop.
3a HecobnogeHue BblENepeYnCrieHHbIX TpeboBaHMI MpenofdaBaTenb MMEEeT NpaBo yaanuTb
TECTUpyeMoro, Npu 3TOM pe3ynbTaT TECTUPOBAHUSA yAarneHHoro fnmua aHHynmpyeTcs.
Tecmupyembilt umeem rpaego:
BHocuTb 3amevaHnsi o npouenype npoBeAeHNst TECTUPOBaHUSA U Ka4eCTBe TECTOBbIX 3a4aHun.
lMepeHecTn Cpokn TecTMpoBaHWs (MO  YBaXKMTENbHOW MpMYMHE) MO  COMMacoBaHWO C
npenogasaTenem.

5.
6.



BOMNPOCHI
Ans npoBeAeHns BXOOAHOro KOHTpons

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

-18; -198; -90; -110.
x 1
COS —=—
2. PeweHunem ypaBHeHUs 2 2 ggnaercs...
2 2 27 2
+=4+4mnez (1) ==+2mneZ “+4mneZ  +—+2mneZ
3 : 3 : 3 : 3
1 V4
cosa=——, ae|——;0
3. Tlpu V17 2 3HayeHue Ciga paBHo...
4; -4; 0,25; - 0,25.

[9y2 _
4. Bce KOpHU ypaBHeHUs! 2X" +6x-4-x=1 cofepkatcsi B MPOMEXKYTKE...

[-6;0); (-10;-6]; [0,75;1,25]; (-7:2).
5. 3HayeHue BbipaxeHus log, b npu log, \/B =16 paBHO...
8; 27, 32; 4.
y=,/log,s x—1
6. OGnacTbio onpeaeneHns YHKUMUM ’ ABMNAETCA MHOXECTBO...
(—o0;0,5] (0;+00) [05+). (0;05]

7. OGmnactsio onpenenenns Gpynkuun Y = /109 5 X —4 sBIsSETCS MHOXKECTBO. .

o (gl ey

8. CymmMa 1eTIbIX pellieHnit HepaBeHCTBA |3X +]4 +2 <7 pasHa...

0; -3; -2; 1.
9. Ilnomaas paBHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOM 2 paBHa...
43 V2 J3; 2.
10. BbicoTa paBHOCTOPOHHETO TPEYTOJILHUKA paBHa N, Torma ero miomans pasHa...
h?  h2yJ3 J3h? hJ2

3 3 2 2

LUKANA U KPUTEPUMN OLLEHUBAHUA
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTPOSA

- OueHKa «OTIIMYHOY», €CNN KONMMYECTBO NMpaBusbHbIX 0TBETOB OT 81-100%.

- OueHKa «XOpOoLLIOY», eCNN KONMYECTBO NpaBUIibHbIX OTBETOB OT 71-80%.

- OueHKa «ya0BMNETBOPUTESIBHOY, €CITN KONMMYECTBO NpaBUIibHbIX OTBETOB OT 61-70%.

- OueHKa «HeyooBMEeTBOPUTENBHO», €CINN KOMMYECTBO NpaBUsibHbIX OTBETOB MeHee 60%.



YacTtb 3.2 . CpeacrtBa
ANS UHAMBUAyanuM3auum BbINONIHEHUA, KOHTpons hukcupoBaHHbIx BuaAoB BAPC

MepeyeHb NPpUMEPHbLIX TEM TUNOBLIX pac4eToB
- OnemeHTbI NUHeNHOM anredpbl: BoluncneHne onpegenuTenen BbICWIMX NOpsiAKoB. PeweHne cuctem n
NNHEWHbIX YpaBHEHMN C N HEM3BECTHbIMW MeToAoM [faycca, meTogom obpaTHoOM maTtpuubl; No dopmMynam
Kpamepa. iccnepoBaHne cucteM m NUMHENHbIX YPaBHEHMI C N HEM3BECTHbLIMU.
- OnemeHTbl BeKTOpHoM anre6pbl: OcHOBHble MOHATUSA. CKansapHOe, BEKTOpPHOE, CMeLlaHHoe
npovsBeaeHne BeKTopoB. BekTopHoe NpoCcTpaHCTBO.
- AHanutuyeckasa reomeTpus: [lpsmas nuMHUSA Ha nnockoctu. Kpusble BTOporo nopsgka. [1nockoctb u
npsimasi B NpOCTPaHCTBe.
- BBepeHue B MmaTeMaTuyeckuim aHanu3a: BelumcneHne npenenos. HenpepbiBHOCTb (OYHKLMK.
- OudpcbepeHumanbHoe ucuncneHme pyHKUMM ogHoM nepemeHHom: [dunddepeHumpoBaHue yHKLUN.
MpunoxeHne nNpPoOM3BOAHOW K HaxoXAeHutio npegenoB. [lpunoxeHne MpPOU3BOAHOM K WCCregoBaHUI0
YHKLMN N NOCTPOEHUIO ee rpadmka.
- UHTerpanbHoe ucumcneHue yHKUMM OOHOM nepeMeHHOW: HeonpegeneHHbin nHterpan. OCHOBHbIE
mMeToabl uHTerpupoBaHms. OnpegeneHHbin nHTerpan. OCHOBHblE MEeTOAbl UHTErpupoBaHusd. [NpunoxeHue
onpefeneHHoro WHTerpana K BblYUCMEHUIO nnowagen nnockux duryp M obbemMoB Ten BpalleHus.
HecobcTBeHHbIE MHTErpansi.
- (YHKUMM HECKONIbKMX MNepeMeHHbIX: YacTHble Mpoun3BoAHble (OYHKLMU HECKOMBbKUX MNEPEMEHHbIX.
OKCTpeMyM (PyHKUMM HECKOMbKMX MepemMeHHbIX. Hawmbonbllee M HavMeHbluee 3HayeHne yHKUUn
HEeCKONbKUX NepeMeHHbIX B 3aMKHYTOM obnactu.

3apaHuAa AnsA TUNOBbIX pacyeToB
AnemeHmMbI luHelHOU anzebpsbl
3apaHue 1. Pewunte cuctemy no coopmynam Kpamepa

2X—-3y+z2+U=3;

X+2z-Uu=3
3X+y+2=8;
2y —3z+2u=3.

3apaHue 2. HarguTe, npu KakMx 3HAYeHNsAX  a CUCTeMa umeeT eQUHCTBEHHOoe pelleHne. Pewnte cuctemy
npv 3agaHHOM 3Ha4YeHUn a : a) MaTpuyHbiM cnocobom; 6) metogom Maycca.

X, +2X, +4X3 =4

a=2
3apaHue 3. ViccnegynTe 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.

3apaHue 4. Pelunte maTpuyHOe ypaBHEHUE, ecrnu

3 -1 -4 0 2 -1
0 1 -1 2 1 3
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A+ X-B=C?

AnemeHmMblI 8eKMOpPHOU anzebpobil.

3apaHue 1. B HekoTopom 6asuce aaHbl 4 BekTOpa: MokaxunTe, YTO BEKTOPBbI

obpasytoT 6a3uc. Hangute koopauHaThl BEKTOpPaA B 3TOM Basuce.

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

3apaume 2. HaiiguTe mopyns Bektopa ¢ = 2a — 3D, ecrn ‘5‘ =3, ‘6‘ = 2, yron mexay Bektopamn a

n b pasen 120°.
3apaHue 3. BoisicHute, nexat nu Toukn A( -2; 1; 4), B( 0; -1; -3), C( 6; -3; -10) O (2;-6;0) nexxaT B ogHOM
MIOCKOCTHU.

AHanumud4eckas ceomempusi

3apnanue 1. [JaHbl koopanHaThl BepwinH TpeyronbHuka ABC. TpebyeTcs:

CocTtaBbTe ypaBHeHWe CTOPOHblI AB 1 HanTu ee OnvHy.

CocTtaBbTe ypaBHeHUWe BbICOTbl BD 1 HaTu ee gnuvHy.

CocTaBbTe ypaBHeHWe MmeamaHbl AM.

Uepes TouKky nepeceveHns MeamaH nposeauTe npsamyto, napannenbHyto cTopoHe AB.
Haitoute yron £ A.

Hangute koopauHaTbl TOYKN A’, CUMMETPUYHOM BepLluMHe A, OTHOCUTENBHO TOYKK D.

3anuwnTe cuctemy HepaBeHcTB, onpeaenstowmx A ABC.

Noo MR

43 ) B (35).clo2)

3apaHue 2. B Touke nepecederust npsamon 2X —5Yy —10 =0 ¢ ocamu koopamHaT BOCCTAHOBIEHbI
nepneHanKynapbl K 3ToM NpsAMon. Hanuwnte ux ypaBHEHUS.

3apgaHue 3. Hangute ypaBHEHME MHOXECTBA TOYEK, PaCCTOAHME KaXaoM U3 KOTOPbIX OT Touku A(3; 0) BTpoe
MEHbLLE PaCCTOSAHUSI OT TOYKU

B(-5; 0).

3apgaHue 4. CoctaBbTe ypaBHeHue napabonbl, ecnu BeplinHa B Touke A(3; -3), a anpektpuca y-3=0.

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

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

3apaHue 6. Hanuwunte ypaBHEHWE MIIOCKOCTU, NMPOXOAsLLEN Yepes TOYKY
M (-1; 6; -3), NnepneHguKynsapHO K NPAMOW, Npoxoasien Yepes gee toukn P(4;-2; 3) n Q (3; -1; -2).

BeedeHue 8 MamemamuyecKull aHau3
3apgaHue 1. Hangute 3agaHHble npeaensi.
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|imw Iim(x— x-(x+3))

X—2 2X2_X_6 X—>00

i tg4x - cos(x + 57/2) i (zx_gjﬂ
im

x>0 x2 4 arcsin 2x2 x—oo\ 2X +5

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

3adaHue 2. Viccnepyvite faHHble OyHKLMM Ha HenpepbiBHOCTL. CaenanTe YepTex.

X+4, ecomu x<-1
a) f(X)= X? +2, ecuu —-1<x<1:
2X, ecm X=1.
6) y=9">", X =0, X,=2.
HAughepeHyuanbHoe ucqucneHue pyHKUUU OOHOU rnepemMeHHOol

3apaHue 1. Harigute npousBogHble PYHKLUNNA.
1
y=3 x3tg X + Incosv/x +e>

X% +1
X+1

y=arcsiny/e*®

x?’y3 —-2xy+3x=0

y=In

3apgaHue 2. lNpumensas npasuno JlonuTansa, HanauTe npenensbi:

| In|sin 3x| 2 \19 X
il R | 5 . X
2) x> (2x—n)® ) >I<I—rpo (1 ) j
3apgaHue 3. Hangute npubnmxkeHHoe 3HaveHue ¢ TodHocTbio 0,001
arctg 1,05
3apaHue 4. [Ipoeedume nonHoe uccnedosaHue hyHKYUU U nocmpotime ee 2pacbux.

3Inx 1
a) y=——" 6) y=x+-
X X

UHmeepanbHoe ucyucrieHue pyHKYyuu 0OHOU nepeMeHHoU
3apaHue 1. Hangute HeonpepneneHHbl HTerparn.

a) j4_3X dx; 6)  [arctgy4x—1ldx.

e3x

3apaHue 2. Hangute HeonpepneneHHbl MHTerparn.

3 3X+2
41 i 6) |———dx;

2 2 _y x(x+1)3

X
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3apaHue 3. Hangute HeonpeaeneHHbIn nHTerpan.

-2
a) [sin®x¥cosx dx; 6) IM dx
cos” 3X

3apgaHue 5. Hangute HeonpeneneHHbl MHTerpann.

Y I%_l dx; g I—ezx dx;
Jx-1 V9—e*
C) dx ) d) j dx

-[(25_)(2)\/25_7)(2 ’ 4 -5c0sX

3agaHue 6. Boluncnute onpegeneHHbIn HTerpan.

1 7 d
X
| 1)d 6 R
a) ‘([n(x+ ) dx ) ‘([1+3_x+1

3apaHue 7. HariguTte nnowagb purypbl, OrpaHUYEHHON MUHUSMU.
y=4(x-2), y=(x-1)2, y=0;

¢yHKuuu HEeCKOJIbKUX lepeMeHHbIX

3apgaHue 1. Hantn n noctponTe obnactb onpegeneHms yHKUMN.

z:wlx2+y2—1+5; ;
3apaHue 2. Harigute nonHbin gudpdepeHumnan yHKUNN.
2 . X
z=y* arcsin —;
y

3apaHue 3. Harigute akcTpemyM OyHKLMW.
z=x? +xy+2y2 +7y-5;

3apgaHue 4. Hangute npubnmxeHHoe 3HaveHue ¢ TouHocTbio 0,001.
3,99-(1,02);

3apaHue 5. Hangute napameTpbl MMHENHON 3aBUCMMOCTM METOOOM HaUMEHbLUNX KBagpaToB.

X; 1.0 15 2.0 3.0 3.2

Yi 8.1 9.0 11.2 13.8 14.7

KPUTEPUU PELLEH3UPOBAHUA
TUNOBOI'O PACYETA

B npouecce usyyeHnss mateMaTukmM CTyQEHT OOIMKEH BbIMOMHUTL PAg TUMOBLIX PacyeToB, rnaBHas
Lenb KOTOpbIX — OKa3aTb CTyAEeHTY nomolp B ero pabote. PeueHsnn Ha aTu paboTbl NO3BONSAIOT CTYAEHTY
CYyOMTb O CTEMeHW YCBOEHWS UM COOTBETCTBYIOLLEro pasfena Kypca; ykasblBaloT Ha MMeLmecs y Hero
npobenbl, Ha xenaTtenbHOe HanpaBneHne aanbHeviwen paboTbl; NOMOralT copMynnpoBaTe BONPOCH AN
KOHCynbTaumu ¢ npenogasatenem (MMCbMEeHHOW NN YCTHOR).

He cneayeT npuctynaTtb K BbIMOMIHEHWIO TUMOBOrO pacyeTa 40 pelleHns 4OCTaTOYHOro KonmyecTsa
3ajady no matepuany, COOTBETCTBYIOLLEMY 9TOMy 3adaHuio. OnbIT Noka3biBaeT, YTO Yalle BCEro HeymeHue
peLmnTb Ty UK MHYIO 3a4avy TMNOBOrO pacyeTa Bbl3blBAETCS TEM, YTO CTYAEHT He BbINONHW TpeboBaHue.

TunoBble pacyeTbl OOMKHbI BbIMOMHATLCA CaMOCTOATENbHO. HecamocToAaTenbHO BbIMOSIHEHHAs
paboTa He AaeT BO3MOXHOCTM NpenoAaBaTento-peLieH3eHTy ykasaTb CTyAEeHTY Ha HegocTaTku B ero paboTe,
B YCBOEHUW UM y4ebHOro matepuana, B pedynbtaTe 4ero CTygeHT He npuobpeTaeT HeobxoanMbIX 3HAHWUN U
MOXeT OKa3aTbCs HEeMoAroTOBIEHHbIM K 9K3aMeHY.
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lMpopeLeH3npoBaHHbIE TUMOBbLIE pacyeTbl BMECTE CO BCEMMW WUCMPAaBMEHUSAMU U OOMNOMHEHUSMM,
cAenaHHelMu no TpeboBaHWMIO peueH3eHTa, crnegyeT coxpaHdaTb. be3 npeabsBneHnss npenogasBaTento
NpOpeLLeH3NPOBaHHbIX KOHTPOSbHbBIX PaboT CTYAEHT He JoMycKaeTCcs K caave ak3ameHa.

lMpn BbINOMHEHUU TUMOBbLIX PAcYeTOB HaAO CTPOro MPUAEPXKMBATBLCS YKa3aHHbIX HWXKE MpaBun.
PaboTbl, BbINONHEHHbIE 6e3 COOMAEHUST 3TUX NPaBuil, HE 3a4UTbIBAIOTCS M BO3BPALLAIOTCS CTYAEHTY ANns
nepepaboTku.

1. TvunoBow pac4yeT crneayeT BbINOMHATL B OTAENbHOW TeTpaaun, YepHunamm noboro LuBeTa, kpome
KpacHOro, ocTaBnisid Nons Ans 3amevaHni peueH3eHTa.

2. Ha obnoxke TeTpaau OOMKHbl ObiTb SICHO HanucaHbl haMunns, UMA U OTYECTBO CTYOEHTA,
HasBaHWe ANCUMNIWHbI, PaKynbTeT, rpynna, HoMepa BapuaHTa BbINOSIHEHHOTO 3agaHus.

3. B paboTty gomkHbl BblTb BKMOYEHbI BCE 3adayn, yKasaHHble B 3adaHun, CTPOro no ceoemy
BapuaHTy. TunoBble pacyeTbl, COAepXaluMe He BCe 3afdadv 3afaHus, a Takke coaepalime 3agadyn He
CBOEro BapuaHTa, BO3BpaLllalTcs Ha JOpaboTKy.

4. PelweHve 3agady Hago pacnonaratb B MOPSAKE HOMEPOB, yKa3aHHbIX B 3afaHWsiX, COXpaHAs
HoMepa 3agau.

5. MNMepepn pelweHvem Kaxaon 3agadm Hado BbINMcaTb NOJHOCTLIO ee ycnosue. B Tom cny4vae, ecnin
HEeCKONbKO 3aJad, U3 KOTOpbIX CTyAEHT BbiOMpaeT 3agadvy CBOEro BapuaHTa, umetot ooyt hopMynmnpoBkKy,
crnepgyeT, nepenucbiBas ycnoBue 3agadvuv, 3aMeHUTb oOLmue OaHHble KOHKPETHbIMU M3 COOTBETCTBYIOLLENO
Homepa.

6. PeweHune 3apgay cnegyet u3naratb NoApoGHO M akKypaTHO, ODOBACHAS U MOTUBMPYS BCe
OeNCTBUS NO XO4y peLueHus 1 genas Heobxoanmble YepTexu.

7. Nocne nony4yeHns NPoOpeLLEH3MPOBAHHON paboThl, KAk HE 3a4YTEHHON, TaK U 3a4TEHHON, CTYAEHT
OOMKEH NUCMPaBUTb BCE OTMEYEHHbIE PELEH3EHTOM OLUMOKN U HEAOYETbl N BbINOMHUTL BCE PEeKOMEeHZaumm
peLieH3eHTa.

Ecnu peueH3eHT npegnaraeT BHECTW B peLIeHUsA 3adady Te WM WHblE MWCMPaBIEHUs Unu
OOMOJSIHEHMS 1 cAaTb MX ANsi NOBTOPHOW MPOBEPKM, TO 3TO CredyeT caenaTb B KOPOTKUIA CPOK.

B cnyyae He3sauyeTa paboTbl M OTCYTCTBMSA MPSIMOTO YKasaHWsl PELEH3eHTa Ha TOo, YTO CTYAEHT
MOXET OrpaHM4YUTLCA MpPecTaBieHMEM MWCMPaBEHHbIX PELUEHUN OTAEnNbHbIX 3adad, BcA paboTa [oSpkHa
ObITb BbIMNONTHEHA 3aHOBO.

Mpn  noOBTOpHOW  cAaye  TUMNOBOrO  pacdeTa  AorkHa  obssaTenbHO  HaxXOAMTbCS
npopeLieH3npoBaHHasa paboTa n peueHsns Ha Hee. B cBsA3M ¢ aTuM pekomeHayeTcs paboTy Hag owmbkamm
Aenatb B TOMW e camon TeTpaau. BHocuTb ncnpaBneHus B cam TekcT paboTbl nocne ee peleH3MpoBaHns
3anpeLlaeTtcs.

- Ecnn TunoBow pac4yeT «He 3ayméry, criegyeT caenatb paboTy Hag owmbkamu B TOM Xe camou
TeTpaau, u ewle pa3s caaTb TUMOBOMW pacyeT PeLEH3EHTY.

LWKANA U KPUTEPUUN OLEHUBAHUA
- «3a4YTeHO» BbICTABMSETCA 3a MpaBUIIbHOE BbINOMHEHWE B MNOMHOM Obbeme BCEX 3adaHui TUMNOBOrO
pacyeTa Cc pa3BepHyTbIM ONMCAaHNEM 3TAMOB PELUEHUS KAXKO0W 3a0a4u;
- «He 3a4TEeHO» BbICTaBMNAETCSA 3a BbINOMHEHWE He B NonHOM obbeme 3ajaHui TUNOBOrO pac4yeTa; 3a
gonyuieHue rpybbix MaTemMaTU4eCcKMX OLLINMOOK.
Yactb 3.3 CpeactBa Ans TeKywero KOHTpons
BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TeMbI
Onepauuu Hag BekTopamu. CkandpHoe npoussegeHve. [innHa BekTopa, yron mexay AByMmsi
BekTopamun. OpTOroHanbHOCTb, KONIIMHEapPHOCTb, KOMMNaHapHOCTb.
MoHaTne BekTOpa. [eomMeTpU4ecknin BEKTOP.
[encteuna Hag BEKTOpaMU.
KoopanHatbl BekTopa. [lenctBusa Hag BeKTopamu B KoopauMHaTHOM dbopme.
BONMPOCbLI
ONA CaMOCTOATENbHOIo U3y4YeHUA TEMbI
MeTopg koopanHaT Ha NITOCKOCTM.
MpeobpasoBaHue cnucteMbl koopanHaT. MNMapannensHbii nepeHoc. NoBoporT.
MonsipHas cuctema koopauHar.

wp e

Cuctema KoopauHar.
MapanneneHbin NnepeHoc. CBs3b KOOPAMHAT B «CTapom» U KHOBOW» CUCTEME.
MoBopoT. CBA3b KOOPAMHAT B «CTApPOM» U KHOBOW» CUCTEME.
CBs3b kOOPAMHAT B «CTApOM» N «HOBOM» CUCTEME C Y4E€TOM NOBOPOTAa U NepeHoca.
BOMNPOCHI
Ana caMoCToATesNIbHOINro UyyeHusa TemMbl
MonsipHas cuctema KoopauHar.
lMoHATME NOMAPHON CUCTEMbI KOOPAMHAT.
Yron. Paguyc
CBs3b koopAMHAT B NPSIMOYTrofibHON N NONSPHON CUCTEMAX.

PwnPE

wn e
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4. YpaBHEeHUs IMHWIA B NOMNSPHON CUCTEME KOOPAMHAT.
BOIMNPOCHI
ONsi CAMOCTOATENbHOIO U3y4YeHUs1 TeMbI
MeTog koopaunHaT B NPOCTPaHCTBE.
1. Cwcrema KoopauHaT B MPOCTPaHCTBE.
2. OcHoBHble 3agayn. OnpeaeneHne HanpaBneHUN B NPOCTPaHCTBE.
BONMPOCbLI
ANSA CaMOCTOATENIbHOIO U3y4YeHUA TEMbI
Onepauuun Hag KOMMMAEKCHbIMU YNCIaMMm.
1. Anrebpauyeckas ¢opma npenctaBreHns KOMMMEKCHOro uucna. [Oenctsua Hag KOMMMEKCHbIMU
yucnamu B anrebpaunyeckon opme.
2. TpuroHomeTpuyeckasa popma 3anmcy KOMNEKCHOro Yncna. [1encremsa Hag KOMNIeKCHbIMU Yucnamm
B TPUrOHOMETpUYeckon opme.
3. TlokasaTtenbHas doopma 3anmMcy KOMMIEKCHOro Ynchna.
BOMNPOCHI
ANsi CaMOCTOATENbHOI0 U3y4YeHUs1 TEMbI
OudbdepeHumnan yHkuun,
MoHsaTMe n ceoncTBa andpepeHumnana nepBoro nopsaka.
MpunoxeHne gudpdepeHumana K NpUGNMKEHHbIM BbIYUCNEHNSIM.
OnddepeHumans! BbICLLIMX NOPSAKOB.

whN e

BOMPOCHI
ANl CaMOCTOATENBHOIO U3y4YeHUs TeMbl
MpounsBoaHbIe BICLLIMX MOPAOKOB.
MpoussoaHas BToporo nopsiaka. ®r3anyeckmin CMbICH.
MpounsBoaHas BTOporo nopsiaka anst pyHKUMI, 3agaHHbIn napamMmeTpUYEeCcKU.
MpounsBoaHasi BTOPOro nopsiaka HesiBHO 3aAaHHbIX YHKLMNA.
MpounsBoaHble BbICLIMX MOPAOKOB.

e

BONMPOCbLI
ANA CaMOCTOAITENIbHOIrO U3y4eHUsi TeMbl
MpunoxeHne onpegeneHHoro nHTerpana
1. BblumcneHue nnowagen nnockmx curyp.
2. BblumMcneHne o6beMOB TeN BpaLLeHUi.

BOIMPOChLI
ONA CaMOCTOATENbHOIroO U3y4YeHUA TeMbI
PYHKLNM HECKOSBbKNX NMEPEMEHHbIX.

Mpou3BogHas no HanpaBreHMIo.
MpagneHT dyHKUMN.
SAkcTpemym OHI.
YcnoBHbIn skcTpemym OHIT.
Haubonblwee n HanmeHbLlee 3HaveHne ®HI B 3amkHyTON 0BnacTu.

agrONE

OBLLUKA ANTOPUTM
CaMOCTOSATENbHOro U3y4eHns TeMbl

1) 03HaKOMWUTBLCS C PEKOMEHAOBAHHOMN y4eBGHON NUTepaTypoii U 3NeKTPOHHLIMU pecypcamMu no TeMe, ¢
HOPMaTVBHO-MPaBOBbLIMY aKTamu (OPUEHTUPYSCH Ha BOMPOCHI ANt CAMOKOHTPOMSA);
2) noaroTOBUTCS K peLUeHUto 3aaad B TECTOBOI hopMe AN NPOXOXXAEHUS! BbIXOOHOMO KOHTPOIS.

KPUTEPUU OLIEHKU
CaMOCTOSATENIbHOro U3y4YeHUs TeMbl

- «3a4YTeHO» BLICTABMNSAETCA, €CN CTYAeHT Ha OCHOBE CaMOCTOSTENIbHO M3y4YeHHOro MaTepuana, cmor
BCECTOPOHHE PacKpbiTb TEOPETUYECKOE COAEPKaHNE TEMbI, CMOCOGEH NPUMEHUTL MOMyYEeHHbIE 3HaHWS NpU
PeLUEeHUM NMpaKTUYECKNX 3adaY, PeLUnTb 3a4aHusi BbIXOOHOTO KOHTPOIS;

- «He 3a4TeHO» eCfM CTYAeHT Ha OCHOBE CaMOCTOATENbHO W3YYeHHOro Matepuarna, He CMOr PacKpbiTb
TEOpEeTUYECKoe CofdepXaHWe TeMbl, He CMOr MPUMEHWUTL TEOPUIO MPU pPeLleHUU MPaKTUYEecKUX 3afad, He
peLunsn 3agayn BbIXOAHOIO KOHTPOSS.
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BOMNPOChHI
AnA cCaMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

Paszpgen 1. dnemMeHTbl NMHEeNHOM anredpbl
KpaTkoe cogepxaHue

MoHaTne matpuupl, encteusa Hag matpuuamn. Onpegenutenn. CeoricTBa onpegenuTenen. MuHopsbl n
anrebpaundeckne pononHeHus. ObpatHasa matpuua. PaHr. CucTteMbl «n» MMHENHbIX YPaABHEHUMM C «N»
HenssecTHbIMU. Popmynbl Kpamepa. PelweHue cuctem ypaBHeHUn maTpuyHbeiM cnocobom. MeTopg Maycca.
VccnenoBaHue peLleHns cuctem m fiMHENHbIX YPaBHEHUIN C N HEU3BECTHbLIMM.

Bonpocbl Ans caMoKOHTpons no pasgeny:

1. Yro takoe maTtpuua?
2. Yto HasbiBaeTca onpegenuteneMm BTOpoOro nopsaka? Yto HasbiBaeTcsa onpegenuteneMm TPeTbero
nopsiaka?
3. UYrto Takoe anrebpanyeckoe JONOMHEHNE U MUHOP 3NEMeHTa MaTpuubl?
4. Yrto Takoe obpaTtHasa maTtpuua?
5. ®opmynbl Kpamepa.
6. CyTb meToga Naycca Ans peleHnsi CUCTEM JIMHENHbBIX YPaBHEHUN.
7. lpun KakoM ycrnoBuUW cuCTeMa TPEX NMUHEWHbIX YPaBHEHWUIN C TPEMS HEU3BECTHLIMU MMEET €AMHCTBEHHOE
pelueHne?
8. lNpu Kakmx ycrnoBMaX CUCTEMA JIUHENHbIX YpaBHEHUN He umeeT peweHua? Wmeet BecuymncneHHoe
MHOXECTBO peLueHun?

Pazgen 2. dnemeHTbl BEKTOPHOM anrebpbl
Kpatkoe copepxxaHue
BekTopbl. JIMHelHbIE onepaunn Haz BeKTopamu. Teopembl O NpoeKuMn BeKTopa Ha ocb. KoopauHaThl
BekTopa. [elnctBve Haa BekTopamu B koopauHaTax. CkanspHoe npowu3BedeHWe [OBYX BEKTOpPOB, €ro
ceBovcTBa. [InuHa BekTOopa W yron Mexay [ABYMS BeKTopamMu B KoopAuvHaTHOW dopme. Ycnosue
KOMMMHEeapHOCTN [BYX BEKTOPOB. MexaHW4yeckuid CMbICN CKanspHOro npoussedeHus. Hanpasnsiowme
KOCUHYCbI BekTopa. BekTopHoe npoussefeHne OBYX BEKTOPOB, €ro CBOWNCTBA W MPUMOXEHNS K PELLUEHUIO
3agay. CmellaHHOe npon3BedeHne Tpex BEKTOPOB, Er0 reOMeTPUYECKMI CMbICH. YCMOBUS KOMMIaHapHOCTM
Tpex BEKTOPOB.
Bonpock! Ang camoKOHTPONs Mo pasgeny:
UTo Takoe BekTOp?
Y710 OTHOCUTCS K NMMHENHBIM ONepaunsiM Hag BEKTopamu.
Popmynbl HAXOXKOEHWUA KOOPAUHAT BEKTOPA 1 ANVHbI BEKTOpA.
Y10 HasbIBaeTCHA ckansapHbIM NpoM3BedeHneM ABYyX BEKTOPOB?
Kakumu ceorncTtBamn obnagaet ckanspHoe npov3sedeHne BEKTOpoB?
YT0 Ha3bIBaeTCA BEKTOPHLIM MPOU3BEAEHNEM OBYX BEKTOPOB?
Kakumun cBonctBamun obnagaeTt BEKTOpHOe Npov3BegeHne?
Y70 Ha3bIBaeTCs cMeLlaHHbLIM NPOU3BEAEHNEM TPEX BEKTOPOB?
Pa3spen 3-4. AHanuTu4yeckas reomeTpus
KpaTkoe copgepxaHue
Obuwee ypaBHeHWe NPsSIMON M ero uccrnegosaHne. YpaBHEHUE NPSMON NUHUKN C 3afaHHbIM YINOBbIM
KO3a(ppu1LMEeHTOM. YpaBHEHNE nyyka npamMbIX. YpaBHEHUe nNpsaMon, npoxogsilen Yyepes ase JaHHbIe TOYKK.
Yron wmexgy AByMS NpsSMbIMKW, YCMOBME MapannenbHoCT W NepneHAvKynsapHOCTU ABYX NPSAMbIX.
PacctosHne ot Toukm Ao npsimon. Kpusble BTOporo nopsigka. KaHoHudeckne ypaBHEHUSI OKPYXHOCTW,
annunca, napabonbl. KaHoHWYeckoe ypaBHeHus runepbonbl. Obliee ypaBHEHME KPMBBIX BTOPOro Nopsiaka,
npuBedeHne ero K KaHOHMYeCKOMyY Buay. YpaBHeHWe NoCKOCTU, MPOXoasLuen Yepes AaHHyo Touky. ObLlee
ypaBHEHWE MIOCKOCTN N ero YacTHble criyqyan. Yron Mexay ABYMS MIIOCKOCTAMU. YCroB/sS napannenbHOCTH
N NepneHanKynapHOCTM ABYX nnockocten. Cnocobbl 3agaHns NpsiMO B NPOCTPaHCTBE. Yron Mexay ABYMS
npAMbIMW. Ycrnosue napannensHoCTU U MNeprneHAnKynsapHoOCTU. Yron Mexay npsiMOn U MIOCKOCTbIO B
NpOCTpaHCTBE. YCnoBue napannensHocT U MNeprneHAuKynsapHoOCTU MpAMOW U MrockocTw. [loBepxHOCTU
BTOPOro nopsiaka.

ONoORA~WNE

Bonpochb! 4risi caMOKOHTPONs MO pasaeny:
. Cnoco6bl 3agaHnsi NPAMON Ha MITOCKOCTMU.
. BsanmHoe pacnonoXxeHune nNpAmMbIX Ha NJIOCKOCTMU.
. OnpegeneHne oOKPY>KHOCTU 1 ee KaHOHMYECKOE YpaBHEHUE.
. OnpegeneHune annunca 1 ero KAHOHNMYeCKoe ypaBHEHME.
. OnpepeneHue rmnep6onbl U ee KAHOHUYECKOE YpaBHEHME.
. OnpepeneHune napabornbl M ee KAaHOHUYECKOEe ypaBHEHME.
. Cnoco6bl 3agaHus NpsiMoli B NPOCTPaHCTBE.
. BsaumHoe pacnonoxeHue npsiMbix B MPOCTPaHCTBE.
. Kak aHanuTuyeckn MoxHo 3agaTb MIOCKOCTb?

OCoONOOOPAWN-=-
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10. BsaumHoe pacnonoxeHune nsocKOCTEN B MPOCTPaHCTBE.
11. BsaumHoe pacnonoxeHne npsamMomn 1 NioCKOCTU B NPOCTPaHCTBE
Pasanen 5. KomnnekcHble yucna
KpaTkoe copgepxaHue
KomnnekcHoe  umcno. dopma  npeactaBneHUs  KOMMMEKCHOro  4yucna:  anrebpaundeckas,
TpUroHomeTpuyeckas, nokasartenbHas. M3obpakeHne KOMMIEKCHOro uucna. ApudmMeTtmdeckue AenNCTBUSA
Haj koMnnekcHbiMu Yncnamun. dopmyna Myaspa.
Bonpockl Ans camokoHTpONs no pasgeny:
Muumas eguHmua.
Mogaynb KOMMNMEeKCHOro Yncna.
AprymMeHT KOMMMEKCHOro yncna.
PaBHble KOMMNNEKCHbIE Yncna.
ConpsXeHHble KOMMIEKCHbIe Yncra.
CnoxeHue (BblYMTaHMNE) KOMMNIEKCHBIX Yncen.
YMHOXeHUe KOMMMEKCHbIX Yncern.
[eneHne KOMNMEKCHLIX Ynucen
Bo3BeaeHue B cTeneHb KOMMMEKCHOro Yncna.
1O M3Bne4veHne KopHS.
Paszpen 6. BBegeHue B MaTemaTMyecKkui aHanms. dnemeHTbl TeOpuu npeaenos
Kpatkoe cogepxxaHue
MHoxecTBO AenctBuTenbHbIX 4ducen. @dyHkuma. Obnacte ee onpegenernvs. Cnocobbl 3agaHus.
OcHoBHbIE aneMeHTapHble yHKUUKW, uxX cBomMcTBa U rpadmkn. CnoxHole un obpaTtHble dyHkuun. Knacc
anemMeHTapHblX (YHKUMI. Yucnosble nocnegoBaTenbHOCTM M M npegenbl. CBOWCTBA CXOOALLMXCA
nocnegosartenbHocten. lNpegen gyHkuMW. BeckoHe4YHO Manble BenuuuHbl U UX CBOWCTBA. BbeckoHe4vyHo
Gonblune BennumHbl. CBA3b 6eckoHeYHO GonbLunx U 6eckoHeyHo Manbix. OCHOBHbIE TEOPEMbI O Npedenax
dyHKuuR. MepBbI U BTOpon 3amevaTtenbHble npegernbl. CpaBHeHNEe BeCKOHEYHO MarnbiX. OKBUBANEHTHbIE
GEecKOHEYHO Marble U UX MCMOoNb30BaHUE MNpu Bbl4UCTEHMM npedenoB. OnpegeneHne HenpepbiBHOCTU
yHKUMKN. Knaccudukaums Touek paspbiBa yHKUMW. HenpepbiBHOCTb CyMMbl, NPOU3BEAEHUS U YaCTHOrMo
OBYX (OYHKUMIA. HenpepbIBHOCTb CMOXHOM (yHKUMWU. HenpepbIBHOCTb anemMeHTapHbIX dyHKUui. CBOMCTBA
YHKUUIA, HenpepbiBHbIX Ha OTPE3Ke: OrpaHUYEHHOCTb, CYLLEeCTBOBaHWE Haubomnbllero U HanmMeHbLUEro
3HaYeHWI, CyLLeCcTBOBaHME NMPOMEXYTOYHbIX 3HAYEHUN.
Bonpock! Ang camoKOHTPONs Mo pasgeny:
Kakne BenuunHbl Ha3biBaeTCcs NOCTOSIHHbIMU? NepeMeHHbIMN?
Ccbopmynupynte onpeaeneHne oyHKUmK.
YUT0 HasbiBaeTca obnactbio onpedeneHns yHkuMmM? O6nacTblo UsMeHeHNs PyHKLUn?
HasoBuTe cnocobbl 3agaHnst OyHKLUOHANbHOW 3aBUCUMOCTM.
MepeuncnmTe OCHOBHbIE 3fieMeHTapHble PyHKLUUK
UTo Ha3blBaeTcH npeaenom yHKLMK.
CdpopmynupyiiTe oCHOBHbIE TeOpeMbl O npefernax yHKLMK.
Kakne BenuumHbl Ha3biBaTCA 6GECKOHEYHO ManbiMu? BeckoHeuyHo BonbLMMn?
MepeuncnuTe cBoNCTBa HECKOHEYHO MarnbiX U 6ECKOHEYHO BOMbLLMX BEMUYMH.
10 Hanuwwnte dopmynbl NepBoro 1 BTOPOro 3ameydaTterbHbIX Npeaenos.
11.Kakas dyHKUMSA Ha3biBaeTCHa HenpepbiBHOW B TOYke? Ha oTpeske?
12.MpuBeaunTe kNaccudukaumio ToYek paspbisa PyHKLNUN.
Paspen 7. OudrcbepeHumnanbHoe ncumcneHme (pyHKLMM ogHOMN NepeMeHHoMN
KpaTkoe copgepxaHue
OnpepneneHne npounsBogHON YHKUUN. [€OMEeTpUYecKMin M MexaHUYeCKUA CMbICH MPOU3BOAHOMN.
YpaBHeHVsi KacaTenbHOM M Hopmanu K Kpusow. [lpou3BoAHasi MOCTOSIHHOW, CYMMbl, MPOU3BEAEHUS U
YyacTHOro OByx PYHKUUA. MponsBogHas obpaTHom dyHKL MK, Tabnuuya NPON3BOAHbIX.
OundbpepeHumnpyemocTb hyHKUMKU. CBA3b NOHATU AnddepeHLMpyeMoCcTn U HenpepbiBHOCTW. [poussoaHas
cnoxHon cyHkumn. OQudpcpepeHumnan dyHkumun. Ceasb auddepeHumana ¢ npom3BogHon. r'eomeTpuyecknia
cMbicn anddpepeHumana gyHKUMKN. MpubnuKeHHbIe BbIYMCIIEHNS C NOMOLB AndodpepeHumana yHKLMN,
lMpousBogHble YHKUMKW, 3adaHHOW napameTpudecku. [lpousBogHble U AndpdepeHumnansl  BbICLLNX
nopsigkoB. Teopembl ®epma, Ponng, Jlarpanxa, Kowwn. PackpbiTve HeonpegeneHHocTer M npaBuio
Nonwutansa. ®opmyna Tennopa. YcnoBus Bo3pacTaHWs U ybbiBaHMSA YHKUMW. JlOKanbHbIA 3KCTPEMYM
dyHKUMKM. Heobxognmblie n OOCTaTOYHbIE YCMOBMS CyLLECTBOBaHWS JTOKanbHOro akctpemyma. OTbIiCKaHue
HambOonNbLUEro N HaVMEHbLUErO 3HAYEHUI HEMPEepPbIBHOW Ha OTpeske yHKuun. MiccnegoBaHme Ha 3KCTpeEMyM
OYHKUUKN C MOMOLLbIO MPOM3BOAHBIX BTOPOro nopsigka. ViccnegosaHue rpadouka yHKUUKW Ha BbINYKIOCTb Y
BOTHYTOCTb. To4kM nepernba. AcumnTtoTbl KpuBbiX. ObLLaa cxema uccrefoBaHUs GyHKUUM U NOCTPOEHUS

rpacumka pyHKUMNA.

CoNooA~WNE

CoNoOR~WNE

Bonpochb! 4nis caMOKOHTPONst Mo pasaeny:
9. Yto HasbiBaeTCa NPOM3BOAHOWN (PYHKLMMNT?
10.KakoB reomeTpu4ecknin cmbicn npomssogHon? Ee uamdeckuin cmoicn?
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11.Hanuwwute npasuna n gopmyrnbl AnddepeHuMpoBaHNS OCHOBHLIX 3fIeMeHTapHbIX (OYHKLNIA.

12.4Y70 HasbiBaeTca anddepeHumnanom dyHKLmnn?

13.Mepeuncnute ceonctea anddepeHumnana oyHKLNN.

14.Hanvwwute copmyny, NO3BOMSAOLLYIO HaxoAWTb NPUONMKEHHOE 3HayeHue yHKUUM NpyU NOMOLLM ee
onddepeHumana.

15.Kak HalTu Npou3BoaHbIe BbICLLUMX NOPSAKOB.

16.Kakas dyHKuusa HasblBaeTcH Bo3pacTatoLlen? Yobisatowen?

17.Kakne TOYKM Ha3bIBAKTCA KPUTUYECKUMUN TOUKaMU DYHKLUN?

18.Kakas kpvBas Ha3blBaeTCs BbINyKnon? BorHyTon?

19.4Y70 Ha3bliBaeTCHa TOYKOM nepernda KpUBON?

Pasgen 8. UHTerpanbHoe ncuncnexHne yHKLUM OQHON NepeMeHHON
KpaTtkoe copepxaHue

lMepBoobpasHad. HeonpegeneHHbln wWHTErpan. Ceonctea HeonpegeneHHOro uHTerpana.
Tabnvua OCHOBHbIX WHTerpanoB. OCHOBHblE MPUEMbl WHTErPUMPOBAHWS: 3aMeHa MepPeEMEHHON W
WHTErpMpoBaHue Mno 4acTtam. VHTerpvpoBaHue OpoOHO-paunoHanbHbiX yHKuun. MHTerpmpoBaHue
BblpaXXeHUn,  cogepxawmx  TpuroHomeTpuyeckne  dyHKkuun.  MHTerpupoBaHue  HEKOTOPbIX
MppauuoHarnbHbIX BblpaXeHun. 3agada, npvBoAsWas K TMOHSATUIO OMNpeAeneHHoro wHTerpana.
OnpepgeneHne onpegeneHHoro UHTerpana, kak npegena uHrerpaneHbix cyMM. OCHOBHbIE CBOWCTBA
onpeferneHHoro uHTerpana. dopmyna HbtoToHa-llenbHuua. 3ameHa nepeMeHHOn B onpeaeneHHoM
nHterpane. MiHTerpmpoBaHune no Yactsim B onpedeneHHoMm uHTerpane. [NpunoxeHus onpeaeneHHoro
nHTerpana. HecobcTBeHHbIe MHTerpansi.

Bonpocbkl Ans caMoOKOHTpOMs No pasgeny:

Kakas yHKuma HasbiBaeTca nepBoobpasHon Ans AaHHON yHKUUN?
YUT0 Ha3bIBaeTCs HeonpeaeneHHbIM MHTErpanom oT A4aHHOW yHKUUN?
HasoBuTte cBolicTBa HeonpeaeneHHoro uHTerpana.
Hanuwute TabnuyHble opMyrbl HeonpeaeneHHbIX MHTErparnos.
B uem cylHOCTE MeTO4a NOACTAaHOBKU B HEONpPEeAEeNeHHOM nHTerpane?
Hanuwwnte dopmyny MHTErpMpoBaHus No 4acTsaM Ang HeonpeaeneHHoro nHTerpana.
UT0 Ha3bIBaeTCA onpeneneHHbIM NHTerpanom?
KakoB reomeTpuyeckunii CMbICN onpeaeneHHoro uHterpana?
HasoBuTe cBONCTBa ONpeAeneHHoro nHTerpana.

10 Hanuwwute dopmyny HetoToHa- JlenbHuua.

11. Hanuwwute cbopMyny MHTErPUPOBaHUS MO YacTsIM B ONpeaenieHHOM UHTerpane.

Pazgen 9. ®yHKUUM HECKOMNMbKUX NepeMeHHbIX
KpaTtkoe cogepxaHue

MoHATHE PYHKUMM HecKonbKMX nepemeHHbix. Obnacte onpegeneHvsl. [eoMeTpuyeckuii Cmbicn
dyHKUMM OBYX nepeMeHHbIx. Mpenen dyHkuun. HenpepblBHOCTb. OCHOBHbLIE CBOWCTBA HeMNpepblBHbIX
YHKUMI. YacTHble npupaLleHrs 1 YacTHble npounsBoaHble dyHKUMK. OuddepeHumpyeMocTb YHKLNK.
MonHoe npupalleHve 1 nonHbln anddpepeHuman PyHKUUM HECKOMNbKMX NepeMeHHbIX. [[eoMeTpuyeckuia
CMbICN. YacTHble NPOU3BOAHLIE CHOXHBLIX W HESIBHbIX (DYHKUWMA. YpaBHEHUS KacaTenbHOW MMOCKOCTU U
HOpManu K noBepxHocTU. YacTHble npoussodHble U anddepeHumans BbICUMX Nopsakos. [NprMmeHeHne
nonHoro AvdpdepeHumana ans npubnwkeHHbix BbluucreHun. CkanspHoe none. [Mpom3sBogHas no
HanpaeneHwto. pagueHT. Heobxogumble U [OCTATOYHbIE YCMOBUS CYLLECTBOBAHWS  FOKarbHOro
AKCTpeMyMa (OYHKLUM OBYX NEPEMEHHbIX.

Bonpock! Ang camOKOHTPONs MO pasgeny:

CdbopmynupywTte onpegeneHne oyHKLUM OBYX HE3ABUCUMbIX MEPEMEHHbIX.
YTo HasbiBaeTcst obractblo onpegeneHnst yHKUMM OBYX HE3aBUCUMBIX NMepeMeHHbIX? KakoBo
reomeTpudeckoe n3obpaxeHve yHKUMM ABYX NEPEMEHHbI?
YUT0 Ha3bIBaeTCst YaCTHbIMM MPOU3BOAHBLIMI NEPBOro NOPSAKa PYHKLUMM ABYX NEPEMEHHbIX?
UT0 HasbIBaeTcst NONHbLIM AudhdepeHLmanom yHKUMU ABYX nepeMeHHbIX? Kak ero BelunMcnntb?
Kak HanTu YyacTHble NpPon3BOAHbLIE BTOPOro nopsiaka yHKUUM OBYX NepeMeHHbIX?
YTto siBnsieTcs He0OX0AUMBIM YCITOBUEM IKCTPEMYMA OYHKLIMM OBYX NEPEMEHHBLIX?
CdopmynumpyiiTe AOCTaTOYHbIN NPU3HAK IKCTPeMyMa PYHKUMM ABYX NEPEMEHHbIX.

CoNoOGOR~WNE

e

Nooksw

LUKANTA U KPUTEPUUN OLLEHUBAHUA

«3a4YTeHO» BbICTaBNAETCA, €Cnn CTyaeHT CMOr NMPpUMEeHUTb MNOoJlydeHHble 3HaHuA TNpu pelleHun

NnpakTn4ecKknx 3angavd,

«He 3a4TeHO» , €eCnu CTYOeHT He CMOr MNPUMEHWUTb TEOPETUYECKUA MaTepuan npu peLIeHUu

NpakTn4ecknx 3agad.
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YacTtb 3.4. CpeactBa AnA pyb6exHOro KOHTpons

CamocmosimenbHasi paboma
1.PewnTb cuctemy ypaBHeHunin metogomMm Kpamepa:

3X—2y—-2=-5,
X+3y+2z=2,
SX—-2y+4z=-7.

2.Mpn Kakmx 3HaveHusx & Toukm A(;7;-2), B(3;1;-1), C(9;4;-4), D(1;x;0) nexatr B OAHOW
MIOCKOCTW.
3.Haiitn 5-6, ecnu |§| =6, ‘5‘ =5, ‘éxﬁ‘ =15.
CamocmosimenbHasi paboma
1. BepwwuHbl TpeyronbHuka — Touku A(3;6;1), B(-1;3;1), C(2;-1;1). Hantm OnuHy ero BbICOTHI,

npoBeaEHHON N3 BepLUnHbI C.
2. CoctaBbTe ypaBHeHWe napabornbl, ecnu ee BepLIMHA HaxoauTcs B Toudke (3;-3), a AupekTpuca y-

3=0.
3. CocTaBbTe ypaBHeEHMWE MMOCKOCTW, Npoxoasaiwen yepes Touky M(-2;3;4) n napannenbHO NIOCKOCTH
X+2y-3z+4=0.

CamocmosimenbHasi paboma
[anTte onpepeneHne Npon3sogHon QYHKLNN B TOYKE.

3anuwuTe, YeMy paBHa Npou3BoaHas pyHKUuK Y = X,

3anuwuTe, yeMy paBHa nponssoaHas dyHkumm Y = 5%

P wDdRE

3anuwunTe, YeMy paBHa NpousBoaHas yHKUMM Y = COSSX .

o

X
3anuwuTe, Yemy paBHa npousBoaHas dyHkummn Yy =tg g .

CamocmosimenbHasi paboma
1. Hamgute ykasaHHble HeonpedeneHHble UWHTerpanbl W pesynbTaTbl MHTErpMpoBaHus
nposepbTe AnddepeHLMpoBaHNEM.

1.J. X" dx ; 2. I&dx; 3.Ilnxdx.

Ja_x3' x> —2x-3

2
. o 1 1/x
2. Bbluncnute onpepenéHHbin nHTerpan I—z-e -dx
1
3. Bbluncnute nnowages urypbl, orpaHMYeHHON ykasaHHbIMU NuHuamMu. Coenante YyepTex.

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

4. Bbluucnute obvem Tena, nonydeHHow npu BpailieHun ocu Ox purypown, orpaHMYeHHON yKka3aHHbIMU
nuHuaMK. CaenanTe YepTex.

y = x> =3x; 3X+y-4=0.

LWWKANA N KPUTEPUN OLEHUBAHUA
PesynbTaTbl camocTosiTeNbHON paboT onpeaenstoT OLeHKaMu.
- «3a4YTeHO», ecnu CTYLAEHT pelumn BepHo 6onee 61% npeanoXxeHHbIX 3agav;
- «He 3a4TEHO», eCnn CTyAEHT peLumnn npaBuibHO MeHee 60%, NpeanoXeHHbIX 3aaad.

YacTb 3.5. CpeacrtBa Anst NpoMexyToyHou atrectauum
no uToram M3y4eHust AUCLUNIIUHbI

MpomexyToyHass aTTecTtauuMss — 3TO 3nemMeHT obpas3oBaTenbHOro npoluecca, MpPU3BaHHbIN
onpefenuTb COOTBETCTBUE YPOBHS M KayecTBa 3HaHWNA, YMEHWUA U HaBbIKOB oby4darowmxcs TpeboBaHuaM,
YyCTaHOBMEHHbIM B pabo4er nporpamMmme y4ebHOM AUCLMNIUHDI.

MpomexyToyHast aTTecTauuss obydarLmxcs npoBoAMTCA MO BCEM Y4YebBHbIM  AucUMNNMHAM,
MOOYNAM WM NpakTUKam, BKIMIOYEHHBIM B paboynin y4ebHbIM NnaH no  HanpaBfieHWO MOArOTOBKM
(cneunansHocTK).
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TECTOBbIE BOMNPOCHI
AnNA npoBefeHUs TeCTUpPoOBaHNA No pe3ynbTaTaM OCBOEHUA AUCLUMUNIUHbI

MoarotoBKa K TECTUPOBAHMIO NO UTOraM U3YYeHUS ANCLUNIIUHbI
TecTnpoBaHue OCYyLLECTBNSETCA N0 BCEM TEMaM U pasgenam AUCUUNIINHBI, BKOYasi TEMbI, BBIHOCUMbIE Ha
CaMOCTOSATENTbHOE U3yYeHNeE.
Mpouenypa TecTMpoOBaHWS OrpaHMdYeHa BO BpPEMEHW W npegnonaraer MakcumarbHoe
cocpenoTodeHne CTyAeHTa Ha BbINONIHEHMU TeCTa, cCoaepXallero HECKOMbKO TECTOBbLIX 3agaHuN.
CmydeHmy pekomeHOyemcs.

3. Npu HeyBEpPEeHHOCTN B OTBETE Ha KOHKPETHOE TeCTOBOE 3aJaHue nNponycTuTb ero 1 nepexoantb K
crnepywowemy, He 3atpadmBasi MHOro BpeMeHU Ha o6aymbiBaHNe TECTOBbIX 3a4aHUA Npu NepBOM
npoxofe no Crucky TecTa;

4. npu pacnpegeneHnyM obLliero BpeMEHW TEeCTMPOBaHWUS yuYnTbiBaTb (B Crlydae KOMMbOTEPHOrO
TECTUPOBaHMWS), YTO B aBTOMAaTM3NPOBAHHOW CUCTEME MOryT BO3HWMKaTb Hebomnblune 3a4epKKu
Npuv NepekKrnioYeHnn TECTOBbIX 3a4aHNN.

Heobxodumo nomMHUMB, 4YMo:

5. Tect sABnseTca wHauBuayanbHbiM. OOLlee Bpemsi TECTUPOBaHMSA U KONMYECTBO TECTOBbIX
3aJaHuvii orpaHUYeHbl U onpeaensaTca npenogaBarTernemM B Havane TeCTUPOBaHUS;

6. MO WCTEYeHUN BpPEMEHM, OTBEAEHHOr0 Ha MPOXOXAEHWEe TecTa, CeaHC TeCTUpPOBaHUA
3aBepLuaeTcs;

7. ponyckaeTcsl BO BpeMsi TECTUPOBaHMSA TONbKO OQHOKPATHOEe TECTUPOBaHME;

8. BONPOCHI CTyAEHTOB K NMpenoaaBaTterto No COAePXaHWI0 TECTOBbIX 3a4aHui U HE OTHOCHALLMECH K
npouenype TeCTMpOBaHWUS He AONyCKalTCs;

Tecmupyemomy 80 8peMsi mecmupo8aHUs 3anpew,aemcs:

7. HapywaTb AUCUMNIINHY;

8. nomnb3oBaTbCs y4eOHO-METOANYECKON U APYroN BCMOMOraTesfibHON NUTEepaTypor, SNEeKTPOHHbLIMU
cpenctBaMu (MOOUMbHBIMK TenedoHaMm1, INEKTPOHHBIMM 3aMUCHBIMK KHXKKaMK 1 Np.);

9. wncrnonb3oBaHMe BCMOMOraTenbHbIX CPeACTB U CPEACTB CBA3M Ha TECTMPOBAHUM AONyCcKaeTcs npu
paspelleHnn npenogasaTens-npeaMeTHNKA.

10. komupoBaTb TECTOBble 3a4aHUA Ha CbEMHbIA HOCMTENb MHOpMauun unu nepegasaTb MX MO
3NEKTPOHHOW MouYTe;

11. doTorpacmpoBaTb 3ag4aHns C 9KpaHa C MOMOLLIO LndpoBon hoToKkamepbl;

12. BbLIHOCUTb U3 Kracca 3anucu, CAernaHHbIe BO BpeMS TECTMPOBaHMS.

Ha paboyee mecTo TecTMpyemMoMy paspeluaeTcs B3aTb PYUKy, YEPHOBYK, KarbKynsaTop.

3a HecobniogeHve BbllenepedncrnieHHblx TpeboBaHui npenogaBaTens MMeeT MpaBo  yAanuTb
TECTUpPYeMOro, Npu 3TOM pe3ynbTaT TECTUPOBAHUSA yAarNeHHOro fnmua aHHynmpyeTcs.

Tecmupyembili umeem npaego:

BHocuTb 3amMeyvaHuns o npoueaype NpoBeAeHUst TECTUPOBAHUS 1 KAYeCTBE TECTOBbLIX 3a4aHUN.

lMepeHecTn CPOKM TECTUPOBAHUSA (MO YBaXKUTENBHOW NMPUYMHE) MO COrNacoBaHUI0 C NpenogaBaTenem.

TecToBble BOnpocChkl

3 2 1
1. PasnoxeHuve onpegenutens 0 b2 0 Mo aremMeHTamM BTOPOW CTPOKM UMEET BUA;:
c1 0 c3
3 1 3 1 3 1 3 1
b2 * — - b2
C; C3 C, G C, C, C, Cg

2.¢opmynaBbmwcneHMﬂonpeuenMTenﬂTpeTben)nopﬂnKa coaepXuT cnegywwine

a b ¢
d e f
g h k
I'IpOI/I3Be,D,eHI/IF|Z
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bfg aek cdk adf

2 1
3. OnpegenuTtens 6 20-3 paBeH 0,ecnu @ pasHoO...
-3 3 0 2
1 -2 0
4. Anrebpaundeckoe JOMOMNHEHNE aneMeHTa a,, MaTpuLlbl A=|3 4 -1 nmeeT BuA...
0O 3 1
-1 -3 -3 -3 1 0 1 0
2 -5 2 1
5. Ecnn 2X-A=7B n A= _7 1 ; B= 3 _3 , TO MaTpuua X paBHa...
11 7 g8 11 -3 -2
1 8 7 0 -1 -1
Cy Cp 1 2 4 6
6. YCTaHOBMTE COOTBETCTBUE MEXAY dNEMEHTaMU MaTpuLbl C= = + n
Cy Cpp -1 3) \8 -9
NX 3HaYEHUSMMN
1 ¢, 3.7
2. ¢, 2.12
3. ¢y 4.-6
4. ¢, -8
1.5

7. B cucteme ypaBHEHUN ¥y + X5 — 2X4 + X = 0, 6a3nCHbIMU NEPEMEHHBIMU MOXHO
ZXE +X4‘ _4X5 == D

cumTaThb...
Xy X5, X
Xg X4+ X5 X3 Xoy X3y Xgs Xs e

8. Ykaxute cuctemy NNHENHBbIX ypaBHeHVII?I, noAroToBJIEHHYO O5A 06paTHOFO Xoga Metoaa Faycca...

X, +8X, +X; =4, X, +8X, +3%X; =0, X;+X, =X3 =7,
X, + X, =3,

—X, + X3 =2, —X, + X5 =1, 1 X, + X3 =3,
X, + X, =1.

5x, =10, X, + X, =0, v X, +X, +X; =1

9. [laHbl TpK BekTOpa a = (3;—6;—];7), b = (],'],‘—5;0), C= (— 2;];3;—4). HaiionTe BekTop
d=a+2b-¢C

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

10. [OdaHbl BEKTOPBI & = {1; _4,' 'D} Hb = {"'1‘,' 3,’ 1}- Torpa npoekuus (E_; - i_i) Ha ocb X paBHa...
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5 4 -3 3

11. PacrnonoxuTe BEKTOPbI MO BO3PAcCTaHMIO UX AJIMH, €Criu A(—3j —2). B (15 _3) u C(3J _2:’-
[AB| -

AC| s
BC| -

12. Tpoiika BEKTOPOB, 06pa3yoLmMx B NpocTpaHcTBe 6a3unc, N306pakeHa Ha PUCYHKaXx....

13. [laHbl ANVHbI BEKTOPOB |a| = 4,|6| =2 1 yron mexay Humm 45°. Haiiaute nx ckansipHoe npousseaeHne

g 42 443 4 0

14. CMelLiaHHOE NPOU3BEAEHNE BEKTOPOB a= (1,2,3),5 = (1,2,0),(_: = (L0,0) paBHo...

6 -6 0 1
15. BelpaxeHue ('[i —2j + 33-:} X 1) paBHO
k+3] —k+3 —-2k—3] 2k+3;

= - = -
16. Mnowaapb TpeyronbHMKa, NOCTPOEHHOrO Ha BekTopax I = 4in b = 4} — 3k paBHa ...
10
17. Mpsamas, npoxoadawiasn Yepes Touku My (1;1) n My (3;4), napannensHa NpAMbIM. ..

18. YpaBHeHue npamon, napannensHon y=2x-1 angaetcs...

y=-x+3 y=2x+3 y=-2x-1 y=x-2

19. Yepes Touky K(2;-3) noa yrnom 120° k ocv Ox npoxoaut npsimas. ..

x/§x+y—2\/§—3:0 \/§x+y—2\/§+3:0 \/§x+y—\/§+6:0 \/§x+y—\/§—6:0

20. YKaxuTe coOTBETCTBUE Mexay xapakTepoM pacnonioxkeHus npamoin |: AX+ By +C =0Hna
[EeKapTOBOW MIOCKOCTU U 3HaveHusamu A,B,C:

1. 1] Ox
2. ||| Oy
3. | nepecekaer OX n QY, Ho He NpoxoauT Yepes Havarno KoopauHaT
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A=0,B=#0,C=0
A=x0,B=0,C#0
A=0,B=0,C=0
A=0,B=0,C=0
A=0,B=0,C=0

= w N !

21.MNpsimas 2X —3Y +a = 0 npoxoawnT Yepes Touky (-1;-1) Npu a paBHOM...
1 0 -2 -1

22. Mapabona, npoxogswas yepes Toukn (0;0) u (2;3), cummeTpuryHast ocn Oy MMeeT Bug. ..

4 3 4 3
2:—X 2:—)( XZZ— )(2:—
y 3 y 4 3)’ 4y

23. Cpeau nepeyvncrneHHbIX ypaBHeHui runepbonoit sBnaeTcs:
47 + 3y =1 4x* —3y* =12  4x+3y=12 4x* + 3y =12

24. YpaBHeHVe NHAK, 3aAaHHON Ha PUCYHKE, UMeeT BUf, ...
L

X
4 4
2 2
X Yy
25. PacctoaHue mexay dokycamm 2¢ runepbonbl —— — 7—5 =1 paBHo...
6 10 8 20
26. OOWUMU ypaBHEHMAMU MPSAMOW ABNSIOTCA
x:)EZZZ-;I. I r—z =6, X=3+2E,
-1 - 2x +y —6=0. y= —1+3t,
Z=—f

27. Toukon nepeceyveHus nnockocTn 3x-2y+z-6=0 c ocbto Ox sBnsieTcq
B(-2;0;0) D(1;0;3) C(3;0;0) A(2;0;0)

28. YcTaHoBUTE COOTBETCTBUA MEXAY YPaBHEHUAMU NMOCKOCTU N TOYKAMN, KOTOPbIE NexaT B 3TUX
NNOCKOCTAX:

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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- (5-1,7)
. (0;0;0)
. (1,11
. (-2;0;0)
. (1;1,0)

Wk AN

29. YKkaxuTe COOTBETCTBMSA MEXAY YPaBHEHMSIMU U BUAAMU NNIOCKOCTEN:
1 3x+2y-z=0
2 5x-z+4=0
3  x+3z=0
4 2z-1=0

2. MNepneHaukynapHasa ocu OX;

1. TlpoxoguT yepes Hayano KoopAMHaT;
- MapannenbHo nnockoctn OXy;

4. Copepxut ocb Oy;

1. TMapannensHasa ocu Oy;

X-5 y+2 z-1
-1 4

nepneHanKynapHbl napannernbHbl nepeceKkarTcA npAamMaa npuHagneXxwumT niioCKOCTn

30. lNpsamas M NIOCKOCTb X-4y-2z+8=0

31. YKkaxuTe COOTBETCTBMSA MEXAY YPABHEHMSMMU U BUAAMMU MNIIOCKOCTEN:
1 3x+2y=0
2 x-3z+9=0
3 3x+3z=0
4 z+5=0
- MNepnengukynapHa ocn OX
3. Coagepxut ocb Oy
4. MapannenbHa nnockoctn OXy
1.Copepxut ocb Oz
2.MapannenbHa ocu Oy

32. PacnonoxwuTte KOMMeKCcHble Yncrna B NOpsiAKe BO3pacTaHNs ux Mogyrnen
1 0
2 -1
3 1+
4 2-3i

. ="y 2
33. [elicTBUTENbHASA YaCcTb KOMMIEKCHOro Y1cna (—3 + 1) paBHa...

8 10 -6 6
34. CymMmMa KOMMNMEKCHbIX Ynucen £4 = 5—3in £9 = —1+61 paBHa...
4+3i 11-4i 6-9i —5-18i
35. MNpepnen paseH lim e—X
X—00
0
1
36. KonnyectBo To4ek paspbiBa yHKUMM Y = —— paBHo...
n X
2
lim Y X 1
37. Hanaute npegen x>l Y — 1
1
0 -2 -1 —
2
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. . 1-cos4dx
38. Hawngute npegen lim——

x>0 2Xtg 2X
2 4 1 3
2x+1, x < -1,
39. OyHkums Yy =< X?, —1< X< 2,
6—X%, X>2.
HenpepbiBHA umMeeT paspbliB 2-ro poa MMEET YCTpaHMMbIN paspbiB
nmMeeT paspbiB 1-ro poga co ckadkom d=2 MMeeT paspbiBbl 1-ro n 2-ro poga

40. YcTaHOBUTE NpaBuIibHOE COOTBETCTBMNE Mexay DYHKUMEN N ee NPOU3BOLHON.

1 tgx
2 ctgx
3  COSX
1
1 2
COS” X
) 1
sin? x
3  sinx
1
sin’ x
-  —=sinXx

V4
41.3HayeHne NpPoV3BOAHON BTOPOro nopsiaka yHkumm Y =5C0S4X+2X B Touke X = Z paBHo...

-80

42. Ha pucyHke nsobpaxeH rpaduk npoussogHon dyHkumm Y = f(X), saganHom Ha otpeske [-2;7].

¥

h

y=50)

Torga TouKo MUHUMYMa 3TOW OYHKLIMKN ABMSETCS. ..

2 -2 0 7

3
43. MHOXeCTBO NepBoo6pasHbix dyHKUMN X°e* umeeT Bug. ..

iex3+C e’ +C xe* +C %ex3+c

44. HeonpepgeneHHbIM UHTErpanoM oT PyHKLUK f (X) HasblBaeTcs...
nepeoobpasHasn yHKLUK f (X) PYHKUNSA, NPOU3BOAHAsS KOTOPOM paBHa PyHKLMK f (X)

MHOXECTBO BCEX NepBOOOPA3HbIX
nnoLiajb KPUBOMMHENHON TpaneLmmn, orpaHUYeHHoOM CBepXy PyHKUMen f (X)
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45. InA wHTerpana J
(x+1)x - 2)
npocreviine gpobwu...

A X B x A B Ax+B+Cx+D

YKaXXnTe pasfoxeHne noablHTerpasibHON yHKLMN
(x+1)(x-2)

—_t
Xx+1 x-2 X+1 x-2 Xx+1 X—2

46. MNnowaab durypbl, N306paKeHHON Ha PUCYHKE,

¥t

U y=-x2+2

onpepnenaeTca nHTerparom...
1

1 1
j(l—xz)dx j(z—xz)dx _[(—xz —1)dx
0 0
47. YKkaxute MHTErpanbl asnatowneca HeCO6CTBeHHbIMl/I ..

7
Ixsinxdx J X dx JXZdX

oN1-x?

1

Ha

apyromn oTeeT

48. YacTHas npousBogHas g(ﬁbyHKLl,I/IVI Z= |I’1(X2 + y) B Touke M(2, 1) paBHa
OX

0,6 0,8 1 0

49. kctpemym yrkumm Z = 4x — 4y — x? — _}12 paBeH...
8

50. MocTaBbTe B COOTBETCTBMUE (PYHKLIMM N MX YACTHbIE NPOU3BOAHBIE NEPBOro nopsiaka no y

1. Z= eX+y3
2. 2 =eX3+y
3. Z =eX3+y3
4. _eX—y3

oz 34y3
.
@=3y2.ex+y3

1.
0z _ x3+y
2 oy
g:3y2 .eX+y

- oy
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4. @z—?,y

oy
51. 3anonHuTe nponyck
.... MYHKUMKN B TOYKE XapakTepudyeT HamnpasBfieHMe MakCUMarbHOW CKOPOCTU U3MEHEHUS (DYHKUMK B
3TON TOYKe
YacTHas nponssogHas rpagueHT Npon3BOAHas NO HanpasnNeHUo nonHbIN anddepeHuman
52. MNocTtaBbTe B COOTBETCTBME (PYHKLMN N YPABHEHWUS NINHUI YPOBHSA

L z2=x% —4x+ y2

_v3
2 XY

z.z:x2—4x+y
3.z:x—4y+y2
4. z=x2—4+y2

4 x2+y2 =C+4

. (x—2)2+y2 =C+4
x2+y2=C-4

5 (x—2)2+y=C+4

3. X+(y-2)2=C+4

53. Pacnonoxwurte dyHkuun B nopsigke ydbiBaHNs 3HaYEHWI UX YaCTHOW NPOM3BOAHON NEepBOro nopsigka no y
B Touke A(1,0)

2 z:x2+4xy—y2

3 z7=y212y.eHX
3

1 z=eY

A Z:e4x+y

Kputepum oueHku

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

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

- OueHka «y40BNeTBOPUTENBHOY, €CIN KONMYECTBO NPaBuribHbIX OTBETOB OT 61-70%.

- OueHKa «HeyOoBrMeTBOPUTENBHOY, €CININ KONMMYECTBO NpaBuiibHbiXx 0TBETOB MeHee 60%.

3.6.1 Jk3ameH
Bonpochkl k 3Kk3amMmeHy
no aucumnnuHe Bbicluasa maTemaTuka

Matpuubl, 4encTBUA Haa MaTpuLamu.

Onpepgenutenu. BelumcneHne onpegenutenen.

Cucrtembl NUHENHBLIX YPaBHEHWUNA.

BekTopsbl. JIMHENHbIE onepaLumm Hag BEKTOpaMu.

MponsseneHune BektopoB. CkansipHoe. BektopHoe. CmeluaHHoe.
MpsiMasg nMHUA Ha NNOCKOCTU. Buabl ypaBHEHU.

KpuBble BTOpoOro nopsigka: annunc, rmnepbona, napabona.
Mpepen yHKUMKN. PackpbiTe OCHOBHbLIX HEONpeaeneHHOCTEN.
HenpepbIBHOCTL PyHKLUMK. ToYKM paspbiBa.

0. NoHatne  npousBogHon. [duddepeHumpoBaHne ¢yHKUMA. OcCHOBHble OpMyrMbl U MpaBuna
andpdepeHunpoBaHus.

BOoONOTOR~WONE
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11. MpomnsBoaHbIE BbICLUMX MOPAOKOB.

12. Mpasuno Jlonutana-bepHynnu.

13. BospacTaHue 1 yobiBaHMe pyHKUMK. DkcTpeMym pyHKuMN. Hanbonbluee M HaMMeHbLlee 3Ha4YeHne
YHKUMN Ha OoTpesKke. PelueHne TeKCTOBbIX 3aday Ha HaxoXgeHve Hanbonbliero U HaumMeHbLIEro
3Ha4yeHus pyHKUMK. BbinyknocTtb dyHKUMIA. Toukn nepernba. ACUMNTOTHI.

14.06was cxema uccnegoBaHus yHkumi. NoctpoeHne rpadmkos.

15.MepBoobpasHas. HeonpeneneHHbIh HTerpan n ero reoMeTpuYecknii CMbIC.

16.0cHOBHbIE CBOWCTBA HEONPEAENEHHOro NHTErpana.

17.0cHoBHbIE hOpMYIbl MHTErpuUpoBaHus. HenocpeacTBEHHOE MHTErPMPOBAHNE.

18.MeTon NoaCTaHOBKM.

19.NHTerpmupoBaHue no vyactam. Ocobbii criyyan MHTErpUpOBaHWS MO YacTsaMm.

20.MMoHATne onpeaeneHHOro nHTerpana.

21.0cHoBHbIe CBONCTBaA onpeaeneHHoro nHterpana. dopmyna HetotoHa-llenbHuua.

22.3ameHa nepemMeHHON B ONpeaenieHHOM MHTerparne.

23.WHTerpupoBaHue no Yyactam B onpeaeneHHoM uHTerpane.

24.Tnowanb KpMBONMHENHOW (oUrypbl B NPSIMOYrONbHbIX AEKAaPTOBbLIX KOOPAMHATaX.

25.06bem Tena BpalleHus.

26. MNoHAaTMe yHKLUM HEeCKOMNbKNX NnepeMeHHbIX. ObnacTb onpeaeneHnsa OyHKLMN HECKOMNbKUX
nepeMeHHbIX 1 ee reomeTpuyeckas nHTepnpeTaums.

27.TeomeTpuyeckoe nsobpaxeHne MyHKUMN OBYX NEPEMEHHbIX.

28.YacTHble nponsBoaHble nepBoro nopsiaka. MonHein guddepeHuman. NpumeHeHne NONHOIO
anddepeHumnana K npUBNINMKEHHbIM BbIHUCTIEHUSAM.

29.YacTHble NpoM3BOAHbIE BbICLUNX MOPSAKOB.

30. 3KCTpeMYMbI (PYHKLMUIA HECKOMBKMUX NEPEMEHHBIX.

31.Heobxoanmoe ycrnosue CyLLeCTBOBaHMS SKCTpEMyMa OYHKLMN HECKOIbKUX NEPEMEHHbIX.
[ocTtaTo4yHoe ycnoBme CyLLEeCTBOBAHUS SKCTPEMYMa (PYHKLUN HECKONBKNX NepeMeHHbIX. Cxema
nccneaoBaHusa Ha 3KCTPEMYM (DYHKLMM OBYX NEPEMEHHBbIX.

TunoBoW 6naHK 3Kk3aMeHaLUMOHHOro omneTta

®enepanbHoe rocygapctBeHHoe bompkeTHoe obpa3oBaTenbHoe yupexaeHne
BbICLLEr0 0Opa3oBaHns
«OmcKknii rocyaapCcTBeHHbIN arpapHbin yHnBepceuteT umenun MN.A. CtonbinnHa»
Kadeapa matemaTtnyeckmx n eCTeCTBEHHOHay4YHbIX QUCLMNIVH

3K3AMEHAL|,I/IOHHbII7I BUNET Ne1
no AucuuniuHe
Bbicluas MmaTemaTuka

1. Onpegenutenu. BeluncneHne onpegenvtenen.

2. NMpounsBoaHble BbICLUNX NMOPSAKOB.

3. daHo ypaBHeHue nnockoctn 3x+4y-5z+10=0. 3anuwmnte ypaBHeHVe NNoCcKOCTM B oTpeskax. Caenante
yepTex.

dx

4. Haignte unTterpan ji
(x+1)x-2)
NNAHOBASA NMPOLEOYPA
npoBeAeHUs1 IK3aMeHa

Ok3ameH ABnsieTca OPMOW KOHTPONSA, KOTOpbIA BbICTaBnseTcs oby4vatolemycs CornacHo
«lMonoxeHnss O TeKywem KOHTpOne YCneBaemMoCTW, NPOMEXYTOYHOM artTectaumm obydarowmxcs no
nporpaMmamMm Bbicllero o6pasoBaHusa (Bakanaspuart, chneuwanuTeT, MarucTpatypa) W  CpeaHero
npodeccuoHanbHoro obpasosanHmsa B ®F60Y BO Omckuin FTAY», BbIMONHMBLLUEMY B MONIHOM Obbeme Bce
nepeyncrnieHHole B M.2-3 TpeboBaHus K y4vyebHoOW paboTe, npowewunn BCce Buabl TECTUPOBaHMWA,
BbIMOMHEHNS TMMOBOIO pacyeTa, CaMoCTOATENbHbBIX PaboT C NOMNOXWUTENBHOW OLEeHKON. B cnyyae HenonHoro
BbIMOMHEHNS yKa3aHHbIX YCMOBUN MO YBaXWUTENbHOW NMpuyuHe, obydatowemycs MoryT ObiTb NpeanoXeHbl
nHanBMAayarsnbHble 3a4aHus No nNponyweHHoMy yyebHomy maTtepuany.

Ok3aMeH NMpoBOAMUTCA B MMUCbMeHHOW dopMe no Gunetam. K aksameHy OonyckaroTcsi CTYAEHTbI,
BbIMOSIHMBLUME BCe BuAbl paboT, NpeaycMOTpeHHble paboyel mporpammon gucumnnuHbl. Ha akzameHe
3anpeLleHo Nonb3oBaTbCs CNpaBOYHbBIMKM Matepnanamm, TenedoHamMm, KOMNbTEPaMn U OPYrorh TEXHUKON.
B Hauane ak3ameHa CTy4eHT BblbupaeT 6uneT u roToBUT MUCbMEHHbIW OTBET Ha NucTe He 6onee 60 MUHYT.
Mocne atoro paboTbl caalTca npenogaBaTento Ha MPOBEPKY, MOCNe KOTOPOW Mpoxoaut cobecepoBaHue
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npenogaeartensi Co CTyaeHTamu no GuneTy. Bo3MOXHbl [OMOMHWTENbHbIE BOMPOCHI HA YCMOTpPEHWe
npenogasaresisi o BCEM U3y4YeHHbIM TeMaM B JaHHOM CEMECTPE.

HopmaTuBHas 6a3a npoBegeHusi

npOMe)KYTO"IHOﬁ aTrectTauumum OGy‘-IaI-OI.IJMXCiI no pe3ynbTaTam n3dyvyeHnda aAUCUUNIIUHDbI:

1) pencTByOLEE

«lNonoxeHne o TEeKyllemM KOHTposne YycneBaemMoCTH,

n pOME)KYTO‘-IHOIZ arrecrtaunmn

obyyarowmxcs no nporpammMam Bbicliero obpasoBaHus (6akanaeBpuat, crneuvanuTeT, mMaructpartypa) u
cpegHero npodeccnoHansHoro obpasosanusa B Pr60OY BO Omckuin FTAY»

OCHOBHbIe XapakKTepucTukun

NPOMEXYTOYHOW aTTecTauumn oby4arowmnxcsl N0 UToram U3y4eHusa AUCUMNIMHGI (2 cemecTp)

Uenb
NPOMEXYTOYHOM aTTecTauum -

YCTaHOBMEHNE YPOBHS AOCTWXKEHUS KaxAbliM obyyawolmmcs uenen
obyyeHusa no JaHHOW OMCLMMAMHE, U3NOXEHHbIX B M.2.2 HaCcTOSALEeNn
nporpamMmmbl

Popma
NPOMEXKYTOYHOWN aTTecTauum -

9K3aMeH

MecTto 3k3ameHa
B rpacmke y4yebHOro npouecca:

1) noaroToBka K 3K3amMeHy M caada 3K3ameHa OCYLLECTBSETCs 3a
CYET yyebHOro BpemeHu (TPYAOEMKOCTW), OTBEAEHHONO Ha
9K3aMEHALMOHHYK Cceccuio Ons  obyyalLmxcs, CPOKUM KOTOpPOM
yCTaHaBMMBaKTCA NPMKa30oM MO YHUBEPCUTETY

2) paTta, BpeMsi M MECTO NpoBedeHVsl 3K3aMeHa onpeaensieTcs
rpaddMkoM  cOayum  3K3aMeHOB,  YTBEepXKOaembiM  [eKaHOM
BbiMyckatlLlero gakynsteTa

Popma 3k3ameHa -

MucbmeHHbIl

Mpoueaypa
JK3aMeHa -

npoBeaeHus

npeacraeneHa B oHAe OLEeHOYHbIX CPeaCcTB Mo AUCUMMNIINHE
(cm. MpunoxeHne 9)

dK3ameHaUMOHHaA nporpamma
no yye6Hon gucumninHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)
2) oxBaTbiBaeT pasgenbl (B cooTBeTcTBUMM C n. 4.1 HacToswero

OOKYMEHTa)
MeTtoaunyeckue MaTepwuansl,
onpegensowme npouenypbl | NnpeacTasneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
OUEHWBAHUA 3HaHUMW, yMeHuRn, | (cm. [MpunoxeHne 9)
HaBbIKOB:

LWKAJTA U KPUTEPUUN OLIEHKM

«OTMMYHO» — 3a rMyBGoKMe U NPOoYHbIe 3HaHWA TeopPeTMYEecKoro matepuana (onpeaeneHve NOHATUA,
[loKa3aTenbCTBO TeopeM, B3aMMOCBSI3b MEXAY MOHATUSIMM) U YMEHUE MPUMEHSITb €ro Mpu peLleHum
3agau.

«XOpOLUO» — OTBET He COoAepXuT rpybbix owKnboK, MaTepuan OCBeLlaeTcs MOoJIHOCTbIO,
TEopeTUYecKkin MaTepuarn MNPUMEHSETCA MPU pelleHUn 3agdady, HO BO3MOXHbl HEOO4YeThbl, YCTpaHAeMble
nocrne HaBoOOSALLMX BOMPOCOB.

«YAOBMNETBOPUTENBHO» — 33 3HaAHWE OTAENbHbIX OCHOBHbLIX MOHATUI U TEopeM, yMeHue pellaTb
CTaHdapTHble TUNOBblE 3aaav.

«HEeYyOOoBMEeTBOPUTENIbHO» — 3a HEe3HaHWEe OCHOBHBLIX MOHATUN,
NPUMEHSATb TeopeTUYECKUIA MaTepuan ans pelleHns TUNoBbIX 3aaau.

npasuri, CBOWCTB, HeyMeHue
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NUCT PACCMOTPEHMUI U OQOBPEHWUN
®oHA OLEHOYHbIX CpeacTs yye6Hon aucuunnuHbl 51.0.06 Beicwan maTemaruka
B coctase OMOIM 20.03.01 TexHocepHan 6e3onacHOCTb

1). PaccmoTpeH U oao6peH B kayecTBe 6a30BOro BapuaHTa:

a) Ha sacefannin 0GeCneunBaloLIel Kaeapb! Lanbicis piclecase (& CI% cfbececed wtbp i on
npotokon Ne_74 ot Z4".0420 £/ fo@%{m«.m&r 74

)}4 ' 7/ / ﬂ, ;172 /L/Ze‘(t%

- ¥

3aB. kadenpon,
Facy. o, U

6) Ha 3aceaaHnm MeToAMYECcKo# KOMUCCUN NO HanpaBneHnio 20.03.01 TexHocthepHas 6e30nacHOCTb;

npotokon Ne_s77 oT /7. L4204 . /;
Mpeaceaarens MKH — 20.03.01 TexHochepHas 6€30nacHoCTb, kaHa. Bwon. Hayk (//7/2 71.B. Kopxxoa

2). PaccMoTpeH 1 0406peH BHEWHUM 3KCNepTom , T &

HavyanbHuk npoussogcTea OO0 «3asog «Hedrexnm» C.10. UBaHoB

Roytlees ) ket G /uy — AN LY,
;ﬂ Wl»fﬂ Ko fp»(, éj//bﬁ, Ww cer 74 A ee A« LAl eATe<

PILOY B0 e TWYT
s e
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U3MEHEHUA U AONOJIHEHUA
K ¢phoHAY OLeHOYHBLIX cpeacTB y4ye6Hon aucuunnuHbl 51.0.06 Bbicwaa matemaTtuka
B coctaBe OlNOIM 20.03.01 TexHocdepHasa 6Ge3onacHOCTb

BenomocTb nameHeHUn

OTtmeTka
Cpok, 006 yTBEpXXaeHUU/ cornacoBaHum
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHue M3MEHEHNN
BBOAMTCS M3MEHEeHNa U/unn OOoNoNHEeHUs pykosoautens OMNOrl
MHUUMaTop
N3MeHeHne unm
M3MeHeHNs

npeacepatens MKH
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