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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUeHHUsI 10 JUCHUIIIHHE
[lenpt0o ocBoeHMS AUCHMIUIMHBI «Bpicias maremMaruka» sBiseTcs (GopMupoBaHHE
JUYHOCTU CTYAEHTa, Pa3BUTUE €ro CIOCOOHOCTH K JIOTMYECKOMY M MaTeMaTHYECKOMY

MBIIIJICHUIO,

puoOpeTeHue

HaBBIKOB

PCHIICHUA

MAaTCMAaTHYCCKHUX 3aJad4, a TaKXKC

(I)OpMHpOBaHHe KOMHeTeHHHﬁ, H€O6XOI[I/IMI>IX 1A UCIIOJIB30BaHUA MATCMATHUKHU B yqe6H0ﬁ,

Hay4HOU U npodecCuoH

aJIbHOM JACATCIIBHOCTH.

3agauamMu JUCITUATIINHEI SBIISTFOTCS
* chopMupoBaTh y OOydYalOmUXCS NPEACTaBICHHC 00 HIEeIX M METOJaxX BBICIICH

MaTeMaTUKH;

* HAYYUTh OOYYAIOIINXCS METOJaM PEIISHUs MaTeMAaTHIECKIUX 3a/1a4;

* chopMupoBaTh HABBIKK Y OOYYAIONIUXCS MO BBIOOPY METO/AA PEMICHHS KOHKPETHOU
MaTeMaTHYECKOH 3a/1a4u;

* TPUBHUTHh HABBIKM y OOYYAIOMIMXCS K PEIICHHUI0 TPUKIATHBIX 3aJad MEeTOJaMHu
MaTeMaTHYECKOTO aHaJIN3a.

Komnerenmuu,

dbopMupyembie 'y 0OyYaronuxcs,

3aIlUIaHUPOBAHHBIE  PE3YJIbTAThHI

O6y‘-ICHI/I$I 10 JUCHHUITINIMHE, COOTHECCHHBIC C MHAUKATOPAMHU NOCTUKCHUSA KOMHGTCHHI/Iﬁi

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

KOI[ 1 HAMMCHOBAHUC
HHJUKaTOpa JOCTHIKCHUA
KOMIICTCHII MU

3aruTaHupPOBaHHBIE PE3yJIbTAThl O0YYCHHS
M0 IUCLMIUIMHE (3HATh, YMETh, BIAJIETh)

Oo6menpodeccuonansubie kommereHmu (OI1K)

OIIK-1 Cnocoben
MIPUMCHSIT
€CTECTBCHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHMS,
TEOPETUYECKOT0 U
AKCIEPUMEHTAIHHOTO
UCCIIE/IOBaHUS B
npodecCuOHATbHON
NeSITebHOCTH;

OIIK-1.1 CocraBnseT
MaTeMaTH4YEeCKHE MOJEIIH,
MIPUMEHSET MaTeMaTHUECKUE
METO/IbI TIPH PELICHUHN
po¢eCCHOHAIBHBIX 3a]1a4

3uamo:

3HaTh OCHOBHBIC TIOHATHS W YTBEPIKICHUS
OCHOBHBIX Pa3JIe/IOB BBICIICH MaTEMATHKH
Ymems:

YMeTh NpPUMEHATh MaTeMaTHYECKHE METOJIbI
IIPH PeIIeHUH TPO(HECCUOHATBLHBIX 3a/1a4
Brnaoemw:

Brnazgers HaBLIKaMU COCTaBJICHUSA
MaTeMaTHYECKUX MOJIEJIEH U MaTeEMaTHUYECKUMHU
METOJIaMH PEIICHUS TPOPECCHOHATBHBIX 33]1a9

OIIK-1.2 ITpumenser k
o0bekTam npodeccuoHaIbHOM
JeSITeIbHOCTH
€CTECTBEHHOHAYYHBIC U
O0IIenH)XEHEpHbIE 3HAHUS,
METO/Ibl TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO
UCCIIETOBaHUS

3uame:

3HaTh OCHOBHBIE METOJABl TEOPETHUECKOTO
UCCIIEIOBaHMsI OOBEKTOB MPOQeCcCHOHATHHON
eI TENILHOCTH

Ymems:

Vmers pemiaTth CTaHJIapPTHBIE
npodeccuoHanbHbIe 3a7a4d C TPUMEHEHHEM
MaTEeMaTHUYECKUX METOJIOB TEOPETHUYECKOTO
HCCIIEN0BAHUS

Brnaoemw.

Brnagers HaBbIKaMU peIIeHHs] CTaHAAPTHBIX
npo(ecCHOHANBHBIX 3a/ad C TPUMEHECHUEM

MAaTeMaTUYCCKUX MCTOHOB TCOPCTHYCCKOIO
UCCTETORAHUG




2. MecTto nucuuiuiuHbl B cTpykrype OIIOII

Jucuumumaa Beicmas MaTeMaTHKa OTHOCUTCS K 00s3aTelIbHOM 9acTH y4eOHOro IIaHa
no HarpasieHnuto noarotosku 09.03.01 MuadopmaTtuka u BEIYUCIUTEIbHAS TEXHUKA.

Kon [TpenmecTByrolue TUCHUTUIMHBI (MOAYIIH), [Tocnenyromue AMCUUTIIMHBI (MOIYIIH),
KOMIIETEHLINU npaktuku, HUP, np. npaktuku, HUP, np.
MatemaTuueckue MO U METO/IbI
OIIK-1 Teopuss BEpoOATHOCTEH W MaTreMaThyecKas
CTaTUCTUKA

J171s1 OCBOEHUS TUCHUILITUHBI 00YUYaOIUNACS TOJIKEH:
3HATh:

* OCHOBHBIC MOHSITHS AJIEMEHTAPHON MAaTEeMaTUKH;

* OCHOBHBIC IMOHSITHS TIJIAHUMETPUU U TE€OMETPUH;

* HavaJla BEKTOPHOU ayireOpsi;

* OCHOBHBIC JIEMEHTapHbIC PYHKIIUU, UX TPAPUKH;

* OCHOBBI Hauajl MATEMaTHYECKOTO aHAJIN3a;

YMETB:

* HAXOJIUTh 00JIACTh ONpeeNieHus QYyHKIINH;

* peraTh NpocTeiIne anredpanyeckue ypaBHEHUS;

* pemaTh NPOCTEUIINE TPUTOHOMETPUUYECKUE YPABHEHUS,

* pemaTh NpOoCTEHIIINe MoKa3aTeabHbIe U JJOTapuMUUECKUE YPAaBHEHUS;

* BBIUUCIATH IUIOMIAM TEOMETPUUECKUX (UTYp: TPEYroJibHUKA, Mapajuiesorpamma,
Tpaneuuy;

* BBIUUCIATH IJIOMIAJAM MOJHBIX MOBEPXHOCTEH U O00BEMBI MPOCTPAHCTBEHHBIX (PUTYD:
MHOTOTPAaHHUKOB ¥ TUPaMU;

BJIaJICTh HABBIKAMM:
* TOXKJIECTBEHHBIX MTPeOOpa3oBaHuil aNreOpandyecKux BhIpaKEHUH;
* TOXIECTBEHHBIX MTPEOOPa30BaHUN TPUTOHOMETPUUECKUX BBHIPAKECHUM.

3. CTpyKTypa U cofepKaHue TUCUMIIMHBI

3.1. CTtpykTypa IUCUMILIHHBI

OO6miast Tpy10€MKOCTh AUCHUILIMHBI cocTaBisieT 12 3auetHbix enunull (3E), Bcero 432
4acoB, M3 KOTOpPhIX 214 4acoB coOCTaBiseT KOHTakTHas paboTra oOydarmierocs ¢
npernojaBaresieM (3aHsATUs JIGKIMOHHOTO Tumna 102 wyac., 3aHSITHS CEMHUHApPCKOro TUIla
(IpakTHYeCcKue, CEMUHAPCKUE 3aHATHS, TabopaTopHble padboThl U T.1.) 102 4yac., rpynnoBbie U
WHJUBUyalIbHbIE KOHCYJIbTauu 4 yac., npueM sk3amena (KITA), 3auera ¢ onenkoit - 1 yac.,
caMocTosiTeNbHas paboTa obyuatomierocs 148 yac.

Becero |Cemectp

Bun yueGHOM paboThI
4acoB




1 2
OBLIASA TPYTOEMKOCTbDb JUCIHUITJINHBI 432 216 216
KOHTAKTHAS PABOTA OBYYAIOILIET'OCSA
C ITPEIIOJAABATEJIEM, 214 107 107
B TOM UYHUCJIE:
Jlexnmonnsle 3ausaTus (JIek) 102 68 34
[Tpaktuueckue 3ansatus (Ip) 102 34 68
KoHTpoisib caMocTOsTENbHOM padOTHl M MHASI KOHTAKTHAS
pabora (KCP)* 4 2 2
Koncynbranuu (Konc) 4 2 2
KonrtakTHbie yacel Bo BpeMs arrectanun (KITA) 2 1 1
CAMOCTOATEJIIBHAA PABOTA OBYUYAIOIIET'OCA 148 74 74
(CPC), B TOM uHncine:
[ToaroroBka K MpOMEXYTOYHOH aTTecTauu B hopMme: 70 35 35
(PK3aMeEH)
®OPMA ITPOMEXYTOYHOUATTECTALIMHA DK Ok DK

3.2. Conep:xaHue QUCHUIINHBI, CTPYKTYPUPOBAHHOE 110 Pa3jejiaM U BUAAaM 3aHATHI

Briouasg CPC

Pacnpenesienne Tpy10eMKOCTH
(B yacax) mo BuaaM y4eOHoii padoThbl,
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Pasznen 1. Jluneiinas anrebpa v aHanUTUYECKask TEOMETPUS
OIIK-
1.1-31,
OIIK-
1.1-V1,| J11.2,
OIIK- | JI1.3,
1. Marpunsl u 1.2-31, [ J12.1, [T,K 10
puit 1] 8 16 | 0,3 243 : i
ONIPEAETUTENN OIIK- | JI1.1,
1.1-B1, [ J12.3,
OIIK- | JI12.4
1.2-V1,
OIIK-

1.2-B1




anrebpa

2. JIuneiinas

OIIK-
1.1-31,
OIIK-
1.1-V1,
OIIK-
1.2-31

J1.2,
J1.3,
J12.1

T,K

anredpa
AHATUTUYECKAs
reOMETpUs

3. BexropHas

u

12

0,3

20,3

OIIK-
1.1-31,
OIIK-
1.1-V1,
OIIK-
1.2-31,
OIIK-
1.2-Bl,
OIIK-
1.2-V1

J1.2,
J1.3,
J2.1, |T,K
J1.1,
J2.3,
2.4

10

qucia

4. KowmiuiekcHbIe

OIIK-
1.1-31,
OIIK-
1.1-V1,
OIIK-
1.2-31

J1.2,
J1.3,
J2.1

TK

Paznen 2.

Huddepenumansaoe

U UHTCTPAJIbBHOC HCUUCIICHU

€ (PYHKIHI OHON TIepeMeHHOM

5. Bsenenwue
MaTeEMaTUUYECKUN
aHaJIn3

B

0,3

18,3

OIIK-
1.1-31,
OIIK-
1.2-31,
OIIK-
1.1-V1,
OIIK-
1.2-V1,
OIIK-
1.1-BI,
OIIK-
1.2-B1

J1.2,
J1.3,
J1.1,
J2.3,
2.4

10




OIIK-
1.1-31,
OIIK-
6. 1231\ iy o,
OIIK-
Huddepennmanpa 11-V1 JI1.3,
oe ucuncaenne| 1 | 12 | 12 12 | 0,4 36,4 (')HK-’ JI1.1,
byHKIMA ~ OJIHOH 19-Y1 J12.3,
MIEPEMEHHOMN OIK- J12.4

1.1-Bl1,
OIIK-
1.2-B1

OIIK-
1.1-31,
OIIK-
1.2-31,
7.  HurerpansHoe OIIK-
I/IC‘II/ICJICFHC 111161 16 16 | 0,4 48,4 1.1-v1, J1.1,
byHKIMit  oxHOI OIK-1 115 4
TIEPEMEHHOM L2V 1 6
OIIK- '
1.1-B1,
OIIK-
1.2-Bl

1.2,
J1.3,

Paznen 3. Teopust BeposiTHOCTEN

OIIK-
1.1-31,
OIIK-
1.2-31,

8. I[Ipeamet Teopun OIIK- | JI1.2,

BEPOSITHOCTEH.
1.1-V1,| JI1.3,
OCHOBHbIE 1| 4 12 | 0,3 16,3 OTIK- | JI.1,

TEOPEMBI u 11-B1.| 0.4
bopMyIbI. OTIK-
1.2-B1,
OIIK-
1.2-V1

OIIK-

9. Ciyuaiinbie 1.1-31,
JI1.2,

BEIUYMHBI U HX OIIK-

1| 6 6 JI1.3,

3aKOHBI 1.2-31, 112 2

pacnpeneneHusl. OIIK- '

1.1-VI




OIIK-
1.1-31,
OIIK-

1.2-31
| 1.2,
OLIK- J11.3,

ITpomexxyTounas 1 2 35 1 | 38 1.1V, J1.1, k3.

aTTecTanus OIIK-
11-B1 J12.4,

: | J12.6

OIIK-
1.2-Bl1,
OIIK-
1.2-V1

Paznen 4. Teopust GyHKIMI HECKOJIBKUX TEPEMEHHBIX

OIIK-
1.1-31,

OIlIK-
10. OyHKIMU 1.2-31, JI1.2, T

HECKOJIBKHUX 2 1 2 0,1 3,1 OIK- JJ111235,
IIEPEMEHHBIX 1.2-V1, .

OIIK-
1.1-V1

OIlIK-
1.1-31,
OIlIK-

11. 1.2-31, 1.2
Huddepennnansa OIIK- el ' 3’
oe I/IchI/ICJIeHHe 9 3 6 10 | 01 191 1.1-V1, L
ynxui OIIK-

JI12.4,
HECKOJIBKMX 1.2-V1, 2.5
IIEPEMEHHBIX OIIK- )
1.1-B1,
OIIK-
1.2-B1

OIlIK-
1.1-31,

OIIK-
12. OyHKIU 1.2-31, JI1.2, T

KOMHJ‘IGKCHE)I/I 2 2 2 0,1 41 OIK- J12.1,
IIEpEMEHHON 11-V1 JI1.1

OIIK-
1.2-V1

Paznen 5. OObikHOBeHHBIE MU PepeHInaTbHbIE YPaBHEHUS

OIIK-
1.1-31,
13. OIIK- | JI1.2,
Juddepenunansu 1.2-31, | JI1.3, [T
bIe ypaBHEHUS 212 4 0.1 6.1 OIIK- | JI2.5,

IIEPBOIO MOPsIKA 1.1-v1,| JI1.1
OIIK-

1.2-V1




14.
Huddepennmanpa
bIE ypaBHEHUS
BBICHIHMX TTOPSIIKOB

0,2

4,2

OIlIK-
1.1-31,
OIIK-
1.2-31,
OIIK-
1.1-V1,
OIlIK-
1.2-V1

JI1.2,
J1.3,
J1.1,
J2.5

T

15. JInneiinble
g depeHnaiba
bI€ YpaBHEHUS C
MOCTOSTHHBIMH

KodpurmenTamMu

12

0,1

20,1

OIlIK-
1.1-31,
OIIK-
1.2-31,
OIlIK-
1.1-V1,
OIIK-
1.2-V1,
OIlIK-
1.1-Bl1,
OIlIK-
1.2-B1

J1.2,
J1.3,
J1.1,
J2.5

T

10

Paznen 6. Teopus psiaoB

16. YucnaoBble
PAIBI

0,1

91

OIlIK-
1.1-31,
OIlIK-
1.2-31,
OIlIK-
1.1-V1,
OIlIK-
1.2-V1

J1.2,
J1.3,
J2.4,
J1.1

T

17.
OyHKIMOHAIbHBIE
Y CTENIEHHBIE PsiJIbI

16

0,2

25,2

OITK-
1.1-31,
OITK-
1.2-31,
OITK-
1.1-V1,
OITK-
1.2-V1,
OITK-
1.1-BI,
OITK-
1.2-B1

J1.2,
J1.3,
2.4,
J1.1

T

10




18. OJIEMEHTEI
rapMOHHUYECKOTO
a”HaJIM3a

0,1

6,1

OIlIK-
1.1-31,
OIIK-
1.2-31,
OIIK-
1.1-V1,
OIlIK-
1.2-V1

J1.2,

J1.3,|T

2.4,
J1.1

Paznen 7. KpaTHbie uHTErpaibl

19. JIBoiiHple H
TPOVHBIE
MHTETpaJibl

0,2

10,2

OIIK-
1.1-31,
OIIK-
1.2-31,
OIIK-
1.1-V1,
OIIK-
1.2-V1

J1.2,
J1.3,
J1.1,
J12.6

KHTP

20. IIpunoxenus
KPaTHBIX
UHTETPAJIOB

16

0,1

26,1

OIlIK-
1.1-31,
OIlIK-
1.2-31,
OIlIK-
1.1-V1,
OIlIK-
1.2-V1,
OIlIK-
1.1-Bl1,
OIlIK-
1.2-B1

J1.2,
J1.3,
J1.1,
J12.6

KHTP

10

Paznen 8. KpuBonuHeiiHbIe M TOBEPXHOCTHBIE MHTETPAJIBL, SIIEMEHTHI TEOPUHU TOJIS

21.

Kpuonuneiineie
UHTETpaJIbl U HX
IPUIOKEHUS

0,2

18,2

OIIK-
1.1-31,
OIIK-
1.2-31,
OIIK-
1.1-V1,
OIIK-
1.2-V1,
OIIK-
1.1-BI,
OIIK-
1.2-B1

J1.2,
J1.3,
J1.1,
J2.6

KHTP

10




OIIK-
1.1-31,
22. onk- | -2
[ToBepxHOCTHBIE 1.2-31 1.3, KHTP
2| 2 6 0,2 8,2 | J12.4,
UHTErpallbl M HX OIIK- 1.1
MIPUITOKEHUS 1.1-V1, HZ' 6’
OIIK- '
1.2-V1
OIIK-
1.1-31,
OIIK-
1.2-31, 2,
O 7113,
23. CkanspHble H 5| 9 4 12 | 02 18.2 1.1-V1, .. KHTP 10
BEKTOPHBIE MOJIS OIIK-
J1.1,
1.2-V1, .6
OIIK- '
1.1-BI,
OIIK-
1.2-B1
OIIK-
1.1-31,
OIIK-
1.2-31,| JI1.2,
OIIK- | JIL.3,
[Ipomexyrounas 1.1-V1,| JI2.4,
aTTecTanus 2 2 35 1|38 OIIK- | JI2.5 S
1.2-V1,| J2.6
OIIK- | JII.1
1.1-B1,
OIIK-
1.2-B1
UTOro 102 | 102 4 148 4 | 70 [ 2 |432
3.3. TemaTuuyecKuii IVIAH JIEKIMOHHBIX 3AHATHHI
Homep pasnena TeMBI TeKIIMOHHEBIX 3aHATHHN Tpynoewkocr,
JUCIUTIIAHBI yac.
Marpuusl. EnvHu4YHasg, TpaHCIIOHUPOBAHHAS MaTpulbl. JIeHCTBUA C
MaTpPULIAMHU.
Onpenenureny, Ux cBOHCTBA. MUHOPHI U anreOpanyeckue JOMOJIHEHHS.
1 Meron Kpamepa pemienns CUCTEM JIMHEMHBIX YPaBHEHUI. 8
OOparHass Matpuna. PemeHne MaTpUYHBIX YpaBHEHUH, CHCTEM
JIMHENHBIX YPAaBHEHUM.




JIuHeliHbIE BEKTOpHBIE IIPOCTpaHCTBA. JIMHENHHAs 3aBUCUMOCTb W
HE3aBUCUMOCTh. Pa3MepHOCTh 1 0a3uc TUHEHHOTO IPOCTPAHCTBA.
basucHbli MuHOp Matpunbl. Panr Marpunsl. BeluuciaeHue panra
Matpuilbl. COBMECTHOCTh CHCTEM JIMHEHHBIX ypaBHEeHHH. Teopema
Kponekepa-Kanennu. Penmenue cucrem meronom ['ayeca.

Bekrop. AnreOpamdeckas BeJIMYMHA BEKTOpa B HAIPaBICHUU OCH.
JlekapTOBBbI KOOpAMHATHI BEKTOpPA U TOUKU. HampaBistonime KOCUHYChI
BekTopa. J[yinHa BekTopa.

Jenenune oTpe3ka B JaHHOM OTHOLIEHUH. JIMHEHHBIE omepanuy Haj
BekTopamu. baszuc.  CkansipHoe, BEKTOPHOE M  CMEIIAHHOE
MPOU3BEJCHUSI BEKTOPOB, MX T€OMETpPUYECKH cMbIca. [lpsamas Ha
IJIOCKOCTH, BUbl YPAaBHEHUU MPSIMOM Ha TUIOCKOCTH. [Imockocth u
npsiMasi B IMPOCTPAaHCTBE. B3anMHOE pACHOJIOKEHHE IUIOCKOCTEH H
npsmbix. KpuBbie Broporo nopsaka. [loBepXxHOCTH BTOPOro mopsiaKa.

KomnnekcHeie yncna. J{eicTBUS ¢ KOMIUIEKCHBIMU YnciIaMu. Moyib 1
apryMeHT KOMILUIEKCHOTO YHCJIa.

AnreOpanyeckasi, TPUTOHOMETPHYECKAas ¥ TIOKa3aTebHAs (OPMBI.
®opmyabl Ditsiepa 1 Myaspa. KopHU U3 KOMIJIEKCHBIX YUCE.

[lonsiTue MHOXECTBa, ONEpalUy HaJ MHOKECTBaMHU. MHOXKECTBO
JNEUCTBUTENBHBIX 4Hcel. OKpecTHOCTh TOYKH. @DyHKIMOHAIbHAS
3aBucuMOCTh. O0nacTp onpeneneHus ¢pyHkuuu. CrnoxkHast U oOpaTHast
¢byHkunu. OCHOBHBIE 3IeMEHTapHbIE PYHKLUH, UX I'padUKH.
Hucnoseie MOCJIEA0BATEIbHOCTH. [Ipenen YUCJIOBOM
nocienosarenbHocTd. Ilpenen ¢yHkiuu. beckoHeyHo Mamnble H
6eckoHeuHO Oobmre. TeopeMsl o mpeaernax.

OpHOocTOpOHHME NpeAeibl. 3amedarenbHble peneinsl. HenmpepblBHOCTD
¢ysnkuuu B Touke. CBoiicTBa HENPEPHIBHBIX (PyHKIMI. TOYKHM pa3pbiBa,
ux knaccudukanus. CoiicTBa pyHKLUHM, HENPEPHIBHBIX HA OTPE3KE.

ITpousBonnas ¢pyHkuuu. Ee reomeTpuueckuii 1 MEXaHUUECKUI CMBICIT.
Hudpdepennnan ¢ynkuuu. [IpousBoaHbIE 3IEMEHTApHBIX (QYHKIIHMA.
ITpousBosHas cnoxxHoil u obpaTHOM ¢(yHkumu. Auddeperunpopanue
(GyHKIMH, 3aJaHHBIX HESBHO M mapamerpuuecku. IIpousBonHas
CJIO’KHO-CTETIEHHON (DyHKIIHH.

[IpousBonubie u auddepennmansl BelcHIMX HOpsAakoB. dopmyna
Jleitonuna. OcHOBHBIE TeopeMbl O TU(GEPEeHIMPYEMBIX (YHKIUAX:
Poms, Jlarpanxka, Komm. IIpasuno Jlonurans. @opmyinsr Teinopa n
Maxknonena. Mccnenoranue dbvHKIINK ¥ TOCTDOEHKE TpAadUKa

12

IlepBooOpazHas. HeonpeneneHHbIH UHTErpal U €ro CBOMCTBA. 3aMeHa
IIEPEMEHHON U UHTETPUPOBAHUE 11O YACTSIM.

WHTerpupoBanue palMoHaIbHBIX Jpo0eit.

WnTerpupoBanne TpuroHoMmerpuueckux QyHkumidl. MHTerpupoBanue
HEKOTOPBIX UPPALMOHATBHBIX (YHKIUH.

OnpeneneHHbli  mHTErpan, ero cBouctBa. Popmyna HerooToHa-
Jleitonuna. ['eomerpuyecke M MEXaHUYECKHE  MPHIIOKEHUS
oIpeneNeHHOro uHrerpana. HecoOCTBEHHBIC HHTEIDANIBL

16

Kiaccuueckoe, CTaTUCTHYECKOE W TEOMETPHUYECKOE OIpeaesICHUS
BeposaTHOCTeH. Dopmynbl KOMOMHATOPUKH. CIOXKEHHUE W YMHOXKEHHE
BeposiTHOCTe. Dopmyna mosHON BeposiTHocTH U (opmyna baifeca.
®Dopmyiia bepHyu.

I[I/ICKpCTHBIe U HCIPCPLIBHLIC CJIy‘IaI‘;IHble BeanunHbl. (OCHOBHBIE
YHCJIOBBIC XapaKTCPUCTHKHU CJ'Iy‘-IElfIHBIX BeanunH. OCHOBHBEIC 3aKOHBI
pacnpeaciiCHud CJ'Iy‘-IElfIHBIX BEJIMYMH. 3aKOH OOJIBIINX YHCE]L.




10

N-MEpPHOE  E€BKJIMJOBO  MPOCTPAHCTBO. DYHKIMM  HECKOJBKHX
nepeMeHHbIX. Ilpenen u HenmpepbIBHOCTh (YHKIMM HECKOIbKUX
IIEPEMEHHBIX.

11

YactHble mnpousBoAHble, auddepeHunan (GYHKIUHM HECKOJIBKHUX
NepeMeHHbIX. YacTHble MPOU3BOJAHBIE W AU(QepeHInanbl BhICIIUX
nopsiakoB. [IpousBoanas cnoxxnoil ¢ynkumu. IlomHas mpou3BoaHAas.
HesBuabie pynkuu. uddepenninpoBanue HEIBHBIX QYHKIIAN.
KacarenpHas miockocTs 1 HOpMaib K noBepxHoctu. @opmyina Tenopa
JBYX MEPEMEHHBIX. DKCTpeMyMbl QYHKIUN HECKOJIbKUX MEPEMEHHbIX.
Y CIOBHBIN KCTDEMVYM.

12

DOneMeHTapHble (DYHKIMM KOMIUIEKCHON TIepeMeHHOW. Brinenenue
JIEUCTBUTEIHLHON U MHUMOU YacCTH.

13

Huddepenunansupie ypaBHEeHHS NEpBOTO mopsaka. 3amada Komm.
Knaccudukanus ypaBHEHUH IEPBOTO TOPSIKA.

14

Juddepennnanbible ypaBHEHUS BBICHIMX IOPSIKOB. YpaBHEHHS,
JIOMYCKAIOLIME MOHMKEHUE MOPSIIKA.

15

JIuneiinsle muddepeHaTbHble YpaBHEHHS BTOPOTO U BBICIIETO
nopsakoB. OnHopoaHble ypaBHeHMs. OOuiee pemenue. HeoqHopoaHsle
ypaBHeHUsA. MeToJ Bapualuuy IIOCTOSHHBIX. YPaBHEHHs C IIPABOU
YacThIO CNIENHAIbHOTO BUJIA.

16

UucnoBsle psapl. HeoOXomumoe yCaoBHE CXOAUMOCTH. [Ipu3Haku
CXOJMMOCTH PSIJIOB C TIOJIOKUTEIIBHBIMU YWICHAMHU: TIPU3HAK CPABHECHUS
psanoB. Ilpusnaku [lamamOepa u KoM, HWHTErpaJbHBIA MpPHU3HAK.
3HaKomepeMeHHbIE PsAbl. AOCOJTIOTHAS W YCJIOBHAs CXOJIUMOCTD.
[Ipuznak JleiiOHua.

17

OyHKIMOHaNbHbIE psabl. OO6macte cxoauMocTH. PaBHOMepHas
cxonumocTh. llpusHak Be#epirpacca paBHOMEPHOM CXOAUMOCTH.
CBolicTBa paBHOMEPHO CXOASILUXCS PSAOB.

Crenennsie psnbl. MuTepBan cxomumoctu. Teopema AGensa. Psb
Tetinopa u Makiopena. Pa3noxxenue (yHKIMI B CTETIEHHBIC PSIbI.
[IpuiokeHns psAAOB: BBIYMCIEHUE OINPEACICHHBIX HMHTETPAIOB U
pemenne muddepeHnranbHRIX VDABHEHUH ¢ TOMOIIBIO DSJIOB.

18

OpToroHajiibHbie U OPTOHOPMHUPOBAHHBIE CUCTEMBI. Psanbr dypbe 1o
OPTOTOHAJBHBIM CHUCTEMaM. TpuroHomeTpuueckue psaasl Dypse.
Wnterpan ®ypwe. IlpeoOpazoBanune dypbe. Popmyrna obparieHus.
CsoiicTBa npeobpaszoBanusa Pypee.

19

JIBoWiHOM M JByKpaTHbIN MHTerpai. CBolicTBa. J[BOMHONM MHTErpan B
MOJIAPHBIX KOOpJAMHATAX. TpoWHOM W TpEXKpaTHBIA HWHTETpal.
CpoiictBa. TpoifHOM MHTerpaq B LWIMHIAPUYECKUX M CHEPUUYECKUX
KOOP/IMHATAX.

20

[IpunokeHnst KpaTHBIX UHTETPAJIOB.

21

KpuBonuHeliHble MHTErpanbl MEpBOro M BTOporo pona. CpoiicTsa.
[Ipunoxenns.  ®opmyna I'puHa.  VYCiIoBHS ~ HE3aBUCHUMOCTH
KPUBOJIMHEWHOIO UHTErPajia OT IIYTU UHTErPUPOBAHUS.

22

IloBEepXHOCTHBIM HMHTErpan mepBoro u BToporo poxaa. CBoiicTsa.
®opmyna Octporpaackoro-I'aycca. ®opmynsr  Crokca, ['puna.
IIpunoxeHus.

23

CkasisipHbple M BEKTOPHBIE I0JIA. BEKTOpHBIE JNMHMHM M MOBEPXHOCTU
ypoBHs. [upkymsamus nons Boiaep KpuBoW. [loTox mons depes
noBepxHocTh.  IIpom3BomHas 1o  HampaBieHWto.  ['paaueHrt.
JluBepreHIMsl BEKTOPHOro 1Mo, ee (usmdeckuii cmpica. Portop
BEKTOPHOTO M0JIs, €ro (PM3UUECKU CMBICI. THIBI BEKTOPHBIX MOJIEH.
Ha6na-oneparop.

Bcero

102




3.4. TemaTnyeckni IJIaH NPAKTHYECKUX 3aHATHI

Howmep pa3znena
JUCIUTIAHBI

TeMmbl IPaKTUYECKUX 3aHATUN

TpynoemMKoCTb,
qac.

Ob6nacte onpenenenust pynkuuu. CrnoxxHast 1 oOpaTHasi QyHKIUH.
YucaoBwie MMOCJICIOBATEILHOCTH. [Ipenen YHUCI0BOM
nocnefoBarenbHocTu. llpenen ¢yHkuuu. beckoHeWHO Maible W
O0eckoHeYHO Oosbme. OTHOCTOPOHHHE TpEneibl. 3amedaTelIbHbIC
npenensl. TOUKK pa3pbIBa, MX KIACCH(DUKAIINSL.

Brruucnenue npousoanoit pynkiuu. Juddepennupopanne GyHKIui,
3aIaHHBIX HESABHO M mapaMmeTrpuyecku. I[IpomsBonHast CIOXHO-
creneHHOM  (QyHKIuu. ['eoMeTpuyYecKHii CMBICT  ITPOU3BOIHOM.
[MpousBomubie u auddepeHimansl BeICIIMX TOPsAIKoB. Dopmyna
JleiitOHuma. Beraucienue npeaenoB ¢ MOMOIbI0 npaBmia Jlomuras.
HccnenoBanme GpyHKIMiA 1 TOCTpOCHUE TPAdUKOB.

12

HaxoxneHue mnpocTednX HWHTETpajioB. 3aMeHa IIEPEMEHHON W
¢dbopMyna MHTErpUpOBaHMA MO 4YacTsAM. HaxoxaeHue MHTErpanoB OT
paloHaIbHBIX ApOOEH, TPUTOHOMETPUYECKUX M HUPPALMOHATIbHBIX
(hyHKIMA.

Brruucnenune OIPEJIETICHHBIX WHTErPAIIOB. [Ipunoxenus
OIIPEAEIEHHOT0 NHTETpaJla. BelunciieHne 1 necneoBaHue CX0JUMOCTU
HECOOCTBEHHBIX MHTEIDAJIOB.

16

Haxoxnenne  obnmactm  ompeneneHuss — (QYHKIOHMM — HECKOJBKHUX
IIEPEMEHHBIX. BhIUNCICHUE TIPEIEIIOB.

YactHple mpousBoaHble, auddepeHnnan (GYHKIUA HECKOJIBKHX
nepemeHHbIX. [IponsBoanas cnoxnoit pynkuuu. [TonHas nponsBogHast.
HuddepernupoBanue HesiBHOW QyHKumu. KacatenmpHasi TUIOCKOCTh H
HOpMaslb K mnoBepxHocTH. Popmyna Teisopa IByX NEpEMEHHBIX.
OKcTpeMyMbl  (YHKIUHA  HECKOJBKUX TEPEMEHHBIX. Y CIIOBHBIN
OKCTPEMVYM.

Brinenenue neiicTBUTEIHFHOM U MHUMOW YacTH (YHKIIUM KOMIUIEKCHOM
IePEMEHHOM.

Pemenue nuddepeHnanbHbIX ypaBHEHHH IEPBOTo MOPSIKA.

Pemenne pauddepeHnnanbHbBIX ypaBHEHHM  BBICIIMX — MOPSAKOB,
JONYCKAIOIUX TOHUKECHUE MTOPSAKA.

Pemenue OJTHOPOJTHBIX u HEOJTHOPOJTHBIX JIMHEUHBIX
nuddepeHIMaTbHBIX YPaBHEHUH BBICIINX MOPSAKOB C MOCTOSHHBIMH
ko3 dumenTamu

10

HccnegoBanme CXOOAUMOCTHU 3HaKOIIOJIOXUTCIIBHBIX u
3HAKOIICPEMCHHEBIX PAJOB.

11

Haxoxxnenue obnactu cXOOUMOCTH (YHKIMOHAIBHBIX M CTETIEHHBIX
psnoB. Pasnoxenue ¢QyHkuui B cremeHHOW psA. 3amaud  Ha
IIPUJIOKEHUS TEOPUH PSJIOB.

12

Paznoxenue pyHKUMN B TpUroHOMeTprUeckue psasl Dypee.

13

Brruucnenue 1BOWHBIX M TPOMHBIX MHTETPAIOB. 3aMEHa ITIEPEMEHHBIX B
KPaTHOM UHTErpaie.

14

Pemenne 3aaa4 Ha IMPUITIOKCHUA KPpAaTHBIX HHTCTPAJIOB.

15

Brluncnenue KpUBOJIMHEWHBIX MHTETPAJIIOB IIEPBOTO U BTOPOrO poAa.
[Ipunoxenns.  ®opmyna I'puHa.  VYCioBHS ~ HE3aBUCUMOCTH
KPUBOJIMHEWHOIO MHTErpajia OT IIYTU UHTETPUPOBAHHUS.

16

BrrunciieHne 1moBepXHOCTHBIX MHTETPalOB IIEPBOrO M BTOPOTO poja.
IIpumoxeHus.

17

Pemenue 3agau Teopun moss.
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3.5. TemaTnuyecKuii IJIaH JIaDOPaTOPHBIX padoT

JlaHHbIi BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM IJIAHOM

3.6. CamocTosiTe/ibHasi paboTa CTyeHTa

Howmep paznena
JTUCHUTITUHBI

Bung CPC

Conepxanune CPC

TpynoemMKocTb,
yac.

JlewcTBus ¢

MaTpHUIAMHU.

Brruncienue
ONPEAECITUTENEH.
Pemienue cucrem
JIMHEUHBIX YPaBHEHUN
MetosoM Kpamepa u
MATPUYHBIM METOJIOM.

Brmonxenue Tecta

16

Pemenne 3amau
BEKTOPHOH anreOpshl.
CocraBicHue
ypaBHEHUH MPSAMBIX U
IUIOCKOCTEH,
HUCCICI0BAHUE X
B3aUMHOT'O
PaCIOI0KEHUS.
HccnenoBanue KpuBbIX
BTOPOTO MOPSJIKA.

Brinmonaenue tecta

12

Brruncnenue npenenon
YHCIOBBIX
MMOCJIEIOBAaTEILHOCTEH
U QyHKIHH.
HccnegoBanne Touek
pa3phiBa.

Brimondenue tecta

Brruncienune
MIPOU3BOIHON (PYHKIIHU.
Huddepenunponanue
GbyHKIUH, 3aJaHHBIX
HESIBHO U
rapaMeTpUYECKH.
[IponsBoaHas CIIOKHO-
CTETICHHON (YHKIIHH.
[Tpou3BoagHBIE BBICIIUX
MOPSIIKOB.
HUccnenosanue

Brinmonnenue Tecta

(byHKIHUHA.

12




Pa3JIMYHBIX KJIACCOB
(bYyHKIMHA.
Brrancienue
ONPEAECIEHHBIX
HWHTETPAJIOB.
[Ipunoxenus
OIPEAEICHHOTO
HUHTETrpaa.
Brruucnenue u
HCCJICIOBAaHNE
CXOJUMOCTH
HECOOCTBEHHBIX
HHTETDAIOB

HNHurerpuposanue  |BbinosiHeHHE TecTa

16

KOMOWHATOPHKH.
Brruucnenue
BEPOSITHOCTH COOBITHS
10 KJIACCUYECKOMN
bopmyre.
Hcnons3oBanue
(GOpMYIIBI TOTHOM
BEPOATHOCTH, (HOPMYJIbI
baiteca. ®opmyina
bepuviiu.

[Ipumenenue Brinmonnenue tecra

12

YacTHble IPOU3BOIHBIE
u nuddepeHnnan
(YHKIIMN HECKOJIBKUX
IIEPEMEHHBIX

Brimonnenue Tecra

10

g depeHInaTbHBIX
YpaBHEHMI NEPBOTO U
BBICIIHNX TIOPSIIKOB.
Pemienue ogHOPOAHBIX
¥ HEOTHOPOTHBIX
JIMHEUHBIX
g depeHInaTbHBIX
YpaBHEHH BBICIINX
TTOPSIAKOB C
HOCTOSIHHBIMU
koddbbunmenTamu

Pemenue Brimonnenue tecra

12

HccnenoBanue
CXOAUMOCTH YHCJIOBBIX
psanoB. Haxoxaenue
00J1aCTH CXOJIUMOCTH
(YHKIIMOHATIBHBIX U

CTENIEHHBIX PSJIOB.
Paznoxenue pyHkuuii B
CTENEHHOM psil. 3a1aun
Ha IPWIOKEHUSI TEOPUU
PAIOB.

Brinmonnenue Tecta

16




Brruncnenue 1BoiHbBIX |BbINnoIHEHHE KOHTPOJIBHONW PaOOTHI
Y TPOMHBIX HHTErPAJIOB.
10 Pemenue 3amau Ha 16
MIPUIIOKEHUS KPATHBIX
UHTETPAJIOB.
Brruncienue BrinmoaHenue KOHTPOIBLHOM pabOThI
KPHUBOJIMHEWHBIX
11 WHTErPAJIOB IEPBOTO U
BTOPOIO poJa.
[Tpunoxenus.
®opmyia I'puHa.

BrinmonHenue KOHTPOIBLHOM pabOThI
Brruucnenue

MOBEPXHOCTHBIX

12 WHTErPAJIOB TIEPBOTO U 12

BTOpOro poxa. Pemenue
3aja4 TCOPUH TIOJISL.
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4. O0pa3oBaTejibHbIE TEXHOJIOIMH

[Ipu nmpoBeneHHM y4eOHBIX 3aHSATUN HUCMOJB3YIOTCS TPAJUIIMOHHBIE O00pa3oBaTE/IbHBIC
TEXHOJIOTUH - JIEKIIUM B COYETAHUU C MPAKTUYECKUMU 3aHATUSIMU, CAMOCTOSITEILHOE U3yYCHUE
OnpeaeaEHHbIX TEM pa3aenoB. TakKe UCIOIb3YIOTCS TaKue 00pa30BaTENIbHBIE TEXHOJIOTUH, KaK
JICKIIUU-BU3yAIM3ALIMK U IPAKTUYECKHUE 3aHIATUS B OpME HABBIKOBOT'O TPEHUHTA.

[Ipu peanuzanuu IUCIUIIIMHBI IPUMEHSIOTCS AIEKTPOHHOE O0yUEHUE U TUCTAHIIMOHHBIE
00pa3oBaTeIbHbIE TEXHOJIOTHU:

1) AucranuuonHslil kypc Briciias Marematuka 1 cemecTp, pa3MelIeHHbIA Ha TUIOIIAIKE
LMS Moodle, URL: https://Ims.kgeu.ru/enrol/index.php?id=2312

2) JlucranimoHHbIi Kypc Briciias maremarnka 2 ceMecTp, pa3MenIeHHbIN Ha TJI0MAIKe
LMS Moodle, URL: https://Ims.kgeu.ru/enrol/index.php?id=2879

3) DnextpoHHbIie 0Opa3zoBarenbHbIe pecypchl (DOP), pa3MelieHHbIe B TUYHBIX KAOMHETaxX
cTyaeHToB DnekrponHoro yausepcuteta KI'DY, URL: http://e.kgeu.ru/



5. OueHuBaHue pe3yabTATOB 00y4YeHUS

OueHuBaHWe pe3yJbTaTOB OOyYeHUS N0 AUCIUIUIMHE OCYUIECTBISETCS B paMKax
TEKYIIEro KOHTPOJI yCIEBAEMOCTH, MPOBOAUMOTO 10 OaibHO-peiiTuH-roBoi cucreme (bPC), u
MIPOMEKYTOUHOM aTTEeCTALNH.

OrneHnBaHWEe PE3yJIBTATOB OOYYECHHS IO JUCITUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJI YCIIEBAEMOCTH, MPOBOAUMOIO 10 OamuibHO-peTuHroBOM cucteMe (bPC), u
MIPOMEKYTOUHOM aTTECTALNH.

Tekyluii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCSI B TEUEHHUE CEMECTpa, BKIIIOYAET
KOHTPOJIb  CAMOCTOSITEIbHOW pabOThl OOydJarommxcs B YCTHOM (opme, TpoBEaACHHE
TECTUPOBaHUS (KOMITBIOTEPHOI0), KOHTPOJIbHBIE PAOOThI, KOJUIOKBUYM. MTOroBOM OILIEHKOM
pe3yJbTaTOB  OCBOCHUS JIMUCUMIUIMHBI ~ SIBJISIETCS  OILICHKA, BBICTABJICHHAs BO  BpeMs
MPOMEKYTOUHOM aTTecTaluu oOydaromerocs (9K3aMeHa) C y4eTOM pe3yJIbTaTOB TEKYIIEro
KOHTpoOJisi ycneBaeMocTH. [IpomexyTouyHass arrectanus B ¢GopMme SK3aMEHa IMPOBOJUTCS B
NUCbMEHHOM BuJe. Ha »K3amMeH BBIHOCATCA TEOPETUYECKHE U MPAKTHUYECKHE 3aJaHMs,
npopabOTaHHbIE B TEUCHHE CEMECTpa Ha YUYEOHBIX 3aHATHUSAX U B MPOIECCE CaMOCTOSTEIbHON
paboThl O0ydaromuxcs. DK3aMEHAIIMOHHbIE OWJIETHI COAEpPKAT JIBa 3aJaHUSl TEOPETUUYECKOIO

XapakKTcpa 1 ABa 3aJJaHud IIPAKTHYICCKOI'O XapaKTcpa.

O0001IEHHBIE

KpUTEPUU

n IIKaja

OIICHUBAHU

YPOBHSA

chopmupoBaHHOCTH

KOMIICTCHIIUHA (I/IHI[I/IKaTOpa JOCTHKCHUA KOMHCT@HHI/II/I) I1IO0 UTOraM OCBOCHHA NJUCHUIIIIMHBI.

[Lnanu-
pyembie
pe3yib-
TaThl
oOyueHus

O060011eHHbIE KPUTEPUH U IIIKAJIa OIICHUBAHUS PE3yJIbTaTOB O0YUCHUS

HEYJOBJIET-
BOPHUTEIILHO

YJIOBIIET-
BOPUTEILHO

XOpOIIIO

OTIIMYHO

HE 3a4TCHO

3a4TCHO

IlomHOTAa
3HAaHUH

YpoBeHb 3HAHHI HUKE
MUHUMAaJIbHBIX
TpebOBaHUH,
MECTO

HMCIOT

MuHUMaIIBHO
JOMYCTUMBIA  YPOBEHb
3HaHUH, HUMEET MEeCTO
MHOT'O HErpyOBIX
oLIMO0K

YpoBeHb  3HAHUU
o0BeEME,
COOTBETCTBYIOIIEM
nporpamme, uMeeT
MECTO HECKOJIBKO

HEerpyObIX OINOOK

B

YpoBeHb  3HaHWI
o0BneMe,
COOTBETCTBYIOIIEM
nporpaMmme IMOATOTOBKH,

0e3 omunooK

Hamunue
YMEHUH

ITpn peleHnu
CTaHIAPTHBIX 3a7ad He
POJIEMOHCTPHUPOBAHEI
OCHOBHBIE YMEHHH,
UMEIOT MECTO TIpyOble
OIIMOKHU

IIponeMoHCTpUPOBAHBI
OCHOBHBIC YMCHUA,
peleHsbl THUIIOBbIE
3ala4yl € HerpyobIMU
OLIMOKAaMH, BBITTOJTHEHBI
BCE 3aJaHMs, HO HE B
MIOJTHOM 00beMe

IIponemMoHCTpUpPOBaHBI
BCE OCHOBHBIE YMEHMS,
pelIeHbl BCE OCHOBHBIC
3ajjaud  C HerpyObIMHU
OIMMOKaMH, BHITTOJTHEHBI
BCE 3aJ]aHUS B TOJIHOM
o0bemMe, HO HEKOTOpbIE
C HeJJoYeTaMu

[IponemoHCcTpUpPOBaHBI
BCE OCHOBHBIC YMEHWUS,
pemeHsl BCE OCHOBHEBIC
3aJjaud  C OTAEIbHBIMU
HECYIIECTBEHHBIMHU
HE/I0UeTaMH,
BBITTOJTHEHBI BCE 33JaHUS
B TIOJTHOM 00beMe

Hanmaue
HAaBBIKOB
(BmanmeHue
OIIBITOM)

ITpn pelieHnn
CTaH/JAPTHBIX 3a/ad He
MPOJIEMOHCTPUPOBAHBI
0a3oBbIC HaBBIKH,
UMEIOT MECTO TpyOble
OIIMOKHU

NmeeTcs MuHIMAaIbHBII
Ha0Op HAaBBIKOB  JUIS
pEeLIeHHsT CTaHAAPTHBIX
3a7a4 ¢ HEKOTOPBIMU
HeJloueTaMHu

IIponemoHCTpUpPOBaHBI
0a30Bble HAaBBIKM MpU
pEIIeHNN CTaHJApPTHBIX
3aJa4 C HEKOTOPBIMU
HeJ0YeTaMu
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3HaTh
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C

OueHouHble MaTepuaibl [JIsi TPOBENCHUS TEKYIIEro KOHTPOJIs YCIHEBAEMOCTH U
IIPOMEKYTOUHOM aTTecTanuu npuseneHsl B [Ipunoxkenun K paboueit mporpaMMe JTUCHUTLITAHBI.
[TonHBI KOMIUIEKT 3aJlaHMi U MaTepuajgoB, HEOOXOAMMBIX ISl OIEHUBAHUS PE3YJIHTATOB
0o0y4eHHs MO0 AUCIMIUIMHE, XPaHUTCS Ha Kadeape-pa3padoTunke B OyMaKHOM U 3JIEKTPOHHOM
BUJIE.

6. YueOHO-MeTOAMYEeCKOE U MH(OPMAIIHOHHOE 00ecnedeHne JUCHUILIHHbI

6.1. YueOHO-MeTOAMYECKOE 00ecrmeueHne

OcHoBHas JUTCpAaTypa

Bun usnanus Mecto Anpec 3;22;]41?;1-
Ne Hanwme- (yueOHUK, I'on
wn ABTOp(BI) HOBAHILC yueBHOe U3JIaHus, - JIIEKTPOHHOIO | POB B OMO-
Hocobe, 1p.) U3JIaTENIbCTBO pecypca JTHOTEKE
KDY
Marematuka
JUTSI CTYJICHTOB
Camnvos  P.| CTPOMTENBH yueBHoe https://e.lanbo
1 . ' BIX U TocoBie CIIG.: Jlanb 2018 ok.com/book/
' TEXHUYECKUX 107956
CHETIMATEHOC
Teu
Biragumupcek
ui b M, " https://e.lanbo
2 [Fopetko A, ATeMATHIKa. y4eOHUK CII6.: JIanp 2008 ok.com/book/
B., OO6muii Kypc 634
Epycanumck
nid . M.
BriosuH Bricuias
AlO,, CMaTeMaTHKa‘ 6 https://e.lanbo
3 |Muxanépa TAHNAPTHBI €| YHCHHO® CII6.: Jlanb 2009 ok.com/book/
JLB., Myxuna 3a/1a4U C rnmocooue 45
BM. OCHOBaMH
TEOpUH




JlonoJIHUTEIbHAS IUTEpaTypa

Bun Kon-Bo
Ne Hane- A30aHu Mecto Ton Anpec SK3EMILIS-
- ABTOD(BI) (yueOHUK, W3/1aHMS, 3JIEKTPOHHOIO | pOB B OMO-
/1 HOBaHUE W3IaHUS
y4eOHOE | M31aTeNIbCTBO pecypca JTUOTEKE
nocooue, KI'DY
ITerpymko  H.
M.,
EnucaBsercku i N
A. T'., Kaganosn Kype shicueit
B. U., Kynpun C. MATEMATHIH. https://e.lanbo
1 |®., Kpeirua A. Teopmlu yueoHoe CII6.: Jlanb 2010 ok.com/book/
Bb., PoxnecrBen (pyHKumid N mocobue 526
ki A, B, KOMILIEKCHO H
®eopos 10. C.. MepeMEeHHOMN
KOma B. A,
ITerpymko . M.
Teopus .
. https://e.lanbo
2 |[Topnau b. A. BEPOATHOCTE i m - yuebHoe CII6.: Jlanp 2013 ok.com/book/
MaTeMaThyec nocobue 4864
Kasi CTAaTUCTHKA
Kypc Briciieit
Merpymko U, MaTEeMaTUKH.
M., Ky3nenos JI. I\iﬁfgiﬁi:c
A., Komenesa I'. . https://e.lanbo
3 |I'., Macmos A. KHH QTS yqGGIgoe CII6.: JTaub 2009 ok.com/book/
A., SIlnuenko A. I[I/Ifl(g}):éfém flocobue 302
4., Ilerpymko U.
M WCYHCIICHHE.
' Jlexuuu n

MIPAaKTUKYM




ApXaHrenbc Kui
A. N., baxanos
B. n.,
I'opmrynoBa  T.
A., 3yokoB B. T'.,
NBanosa H. H.,
Kpeuetnuko B A.
H., MaptbiHeHKo

Ananutnyec xas
TeOMETPHSL.
[Ipenensl u

psanbl. OyHKIIMT

Y TIPOU3BOIHBI

https://e.lanbo

A. 1., llnaroxos ¢. Jluneiinas u yuebnoe CIIG.: Jlanp 2013 ok.com/book/
. O., rnocooue
Crenamopa B.| BEKTOPHad 32815
N., Tonmaues B. anreopa,
WHuTerpupos
H., TperbsikoBa
K. A., Xamnosa| “7¢ Teopus
11 ’ T MOJIS
Mapadyrau
Hoa P. K,
[Iumanus O. E.
Kypc BeIiciien
MaTEMaTHKH.
WHTerpansH oe
UCUHCIICHHE.
ng:ﬁ?:gx y4ueOHOe https:/e.lanbo
[Merpymko U. M. CII6.: Jlanb 2008 | ok.com/book/
NEPEMEHHBIX . | mocolue 306
Anddepenr
MaJIbHBIC
YpaBHEHUS.
Jlekuuu n
MPAKTUKYM
Kypc Bbiciei
MaTEeMaTHKH.
Kpatnsie yuebHoe
[Merpymko U.M. | wuHTErpaisl. nocobue | CIIG.: Jlanb 2008 199
BekropHslit I BY30B

aHainus. Jlekumu
U IPaKTUKYM




6.2. UndopmannonHoe odecnevyeHmne

6.2.1. DIeKTPOHHBIE U MHTEPHET-PECYPCHI

No
Wi HanmeHoBaHHE 3JIEKTPOHHBIX K HHTEPHET-PECYPCOB Cchuika
1 |/IucrannmonHsld Kypc Briciias maremarnka 1 cemecTp https://Ims.kgeu.ru/enrol/index.php?id=
2 | ducrannmonHbIi Kypc Breiciias maTemaTuka 2 cemecTp https://Ims.kgeu.ru/enrol/index.php?id=
6.2.2. IlpodeccuonanbHbie 0a3bl JaHHBIX
Ne
i HaumenoBanue npodeccrnoHaIbHbIX 0a3 JaHHBIX Anpec Pexxum nocryma
1 |Poccuiickas HanmoHaIbHAsA OHOIHOTEKA http://nir.ru/ OTKPBITHIN
2 |O0mepocCuiicKhil MaTeEMaTUYECKIUH TTOPTaI http://www.mathnet.ru/ OTKpPbITbIN
P P p
Enunoe okxHO Tyna K BaTeJIbHBIM . o
3 |0 poctylia obpasosaren http://window.edu.ru/ OTKPbITbIN
pecypcam
4 |Book On Lime bookonlime.ru OTKPbITbIN
p
6.2.3. UHGOPMALIMOHHO-CIIPABOYHBIC CHCTEMBI
Ne HanmeHoBaHMe MHGOPMALMOHHO-CMPABOYHbIX
0 /;1 cheTEM Anpec Pexum noctyna
1 |HayuHas anekmporHas bubnuomeka http://elibrary.ru OTKPbITbIH
o |Poccutickas eocydapcmeerHasn 6ubnuomera http://www.rsl.ru OTKPbITbIN
3 ObpazosamernoHbili nopmarn http://www.ucheba.com OTKPbITbIN
6.2.4. JIMIIEH3WOHHOE M CBOOOJHO pPacHpoCTpaHIeMOe MporpaMMHOe obOecreueHHe
JUACIAILIMHEI
PexBu3uTh
No HaumeHoBaHue mporpaMMHOTO Cnioco0 pacrpocTpaHeHHS
MTOJITBEPIK TAFOTITIX
n/m obecrieueHus (JTM1IeH3MOHHOE/CBOOOTHO)
JIOKYMEHTOB
3A0 "CodtJlaitaTpetrin"
. Ilonb3oBarensckas  onepannoHHas|Ne2011.25486 oT
1 |Windows 7 Ilpodeccuonansuas (Pro
pod (Pro) | crema 28.11.2011 Hencxan.
npaBo. beccpouno
IO nns »ddexktuBHOrO OHMIAKH-|CBOOOIHAS JTULEH3US
2 |LMS Moodle B3aMMOJICHCTBUS TpernofaBaTens u|Hewuckn. IpagBo.
CTYJICHTA beccpouHo
CBoOogHas JIALICH3US
Cucrema norcka nH(GOpMaInu B CETH
3 |bpay3ep Chrome Hewuck. paBso.
WHTEPHET
beccpouHo



https://lms.kgeu.ru/enrol/index.php?id=2312
https://lms.kgeu.ru/enrol/index.php?id=2312
https://lms.kgeu.ru/enrol/index.php?id=2879
https://lms.kgeu.ru/enrol/index.php?id=2879
http://elibrary.ru/
http://www.rsl.ru/
http://www.ucheba.com/
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7. MaTepuaJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIHHbI

/o

Bun yueGHoM paboThI

HaunmMeHoBaHue CrieMaIbHBIX
nomenteHui u nomemenuii gt CPC

OCHaIIEHHOCTH CIEMAIBLHBIX
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JleKMOHHEBIE 3aHATHUSA
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[Iporpammuoe  obecneuenume: 1.
Windows 7  IlpodeccuonanbHas
(Pro): moroBop Ne2011.25486 ot
28.11.2011 3A0
«Codr Jlaiin Tpetim», Tun (BuI)

JJUIOCH3UHU — CpPOK

JIMOCH3HUAp —

HEHUCKJI. TIPaBo,
JEHUCTBUS JIMLIEH3UH - 0€CCPOYHO.

2. Office Standard 2007 Russian OLP
NL  AcademicEdition+:  moroBop
Ne21/2010 ot 04.05.2010, nmuuenzuap
- 3AO0 «Codt Jlaitn Tpeig», Tun
(BUI) JNHMICH3UM - HEHWCKI. TPaBo,
CPOK JIeHCTBUS TUIIEH3UU - 0ECCPOUHO
3. bpayzep Chrome, cBo6ogHAs
JUIEH3HS, TUN (BUI) JIMICH3UW —
HEUCKJI. 1IpaBO, CpOK JIEUCTBUSA
JUIEH3HUH - OECCPOYHO,
4. LMS Moodle,

JUIEH3Ms, TUN (BUO) JIMICH3UU —

cBoOOIHAS

HCHUCKII. CpOK JIEHCTBUSA

JHUIEH3UH - OECCPOUHO

paso,
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OcHarleHue: 1ocka ayautopHast (2
IIT.), aKyCTHYECKasl CCTeMa,
YCUIIUTEIb-MUKILEP TSI CUCTEM
TPOMKOH CBSI3U, MUHUKOMITBIOTED,
MOHHUTOP, TPOEKTOP, SKPaH HACTEHHO-
MOTOJOYHBINA, MUKPO(OH

[IporpamMmHuoe obecrieueHue: 1.
Windows 7 Ilpodeccuonansuas (Pro):
noroBop Ne2011.25486 ot 28.11.2011
, munensuap — 3A0 «Codt Jlaitn
Tpeiiay, Tun (BU1) TUIEH3UU —
HEHUCKIJI. TIPaBO, CPOK JICHCTBHS
JUIEH3HUH - OECCPOYHO.

2. Office Standard 2007 Russian OLP
NL AcademicEdition+: gorosop
Ne21/2010 ot 04.05.2010, nunien3uap -
3A0 «Codrt Jlaitn Tpelia», Tun (Bun)
JIMIIEH3UH - HEMCKIL. TPaBO, CPOK
JICHCTBUS JINIICH3UH - OECCPOYHO

3. Bpaysep Chrome, cBoOoHas




JUTEH3US, TAT (BHT) JTUIICH3UN —
HEHCKJI. IPaBO, CPOK JEHUCTBUS
JUIEH3HUH - OECCPOYHO,

4. LMS Moodle, cBoOogHas
JUUEH3US, TUM (BUJI) JUICH3UU —
HEHUCKJI. IIPaBO, CPOK JICHCTBHUS
JUIICH3UH - OECCPOYHO

[Ipaktuueckue
3aHATHUSA

YueOHast ay TUTOpHS AJIsl IPOBEACHUS
3aHATUH CEMUHAPCKOTO THUIIA,
TPYIIOBBIX U UHIUBUAYATbHBIX
KOHCYJBTAIM, TEKYIIETr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTallu

OcHamenne: 20 mocamoYHBIX MECT,
JIOCKa ayIUTOpHAas

[Iporpammuoe  obecrmedyenue: 1.
Windows 7  IIpodeccuonanpHas
(Pro): nmorosop Ne2011.25486 ot
28.11.2011 , nunensmap — 3A0
«Codr Jlaiin Tpetim», Tun (BuI)
JUICH3UM — HEWCKJI. IPaBO, CPOK
JEHUCTBUS JIMLIEH3UH - 0€CCPOYHO.

2. Office Standard 2007 Russian OLP
NL  AcademicEdition+:  moroBop
Ne21/2010 ot 04.05.2010, muneH3uap
- 3AO0 «Codt Jlaitn Tpeitn», THn
(BUI) NHICH3UM - HEWCKI. TPaBo,
CPOK JIeHCTBUS TUIIEH3UU - 0ECCPOUHO
3. bBpayzep Chrome, cBoOOIHAS
JULEH3UsA, TUN (BUI) JIMLEH3UH —
HEUCKJI. 1IpaBO, CpOK JIEUCTBUSA
JUIEH3UH - OECCPOYHO,

4. LMS Moodle, cBoOogHas
JUIEH3H, TUN (BUI) JHICH3UW —
HEUCKJL. JeCTBUS

JUIEH3UH - OECCPOUHO

IpaBoO, CpOK

YueOHas ayauTopus IJIs1 MPpOBCACHU A
3aHATUH CCMHUHApPCKOIro TUulia,
TpYHOIIOBBIX U UHAUBHUAYAJIbHBIX
KOHcyHLTaHHﬁ, TCKYIIETO KOHTPOJIA U
HpOMC)KyTO‘-IHOﬁ aTrTeCTaluun

OcHnaiuenue: 10cka ay IMTOpHas

[IporpammHuoe obecrieuenue: 1.
Windows 7 I[Ipodeccuonansuas (Pro):
noroBop Ne2011.25486 ot 28.11.2011
, munensuap — 3A0 «Codt Jlaitn
Tpeitny, Tun (BUA) TUIEH3UNA —
HEUCKJI. TIPaBoO, CPOK JEHCTBUS
JTUTICH3UH - 0€CCPOUHO.

2. Office Standard 2007 Russian OLP
NL AcademicEdition+: gorosop
Ne21/2010 ot 04.05.2010, mumier3uap -
3A0 «Codrt Jlaitn Tpeiia», Tun (Bum)
JUIICH3UH - HEUCKJI. TTPABO, CPOK
JIEHCTBUSI IUIIEH3UU - 0€CCPOUHO

3. Bpayzep Chrome, cBoOoaHas
JTUTICH3US, TAT (BU) JIUIICH3UH —
HEHUCKJI. IPaBO, CPOK JIEHCTBUS
JUIEH3HUH - O€CCPOYHO,

4. LMS Moodle, ceoOoHas
JIUIICH3US, TUTI (BU) JUIICH3UH —




HEHCKJL. IIPaBO, CPOK JCHUCTBUS
JUTIEH3HUH - OECCPOUHO

VYuebHas ayJUTOpHUs AJ1s IPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA,
IPYIIIOBBIX U MHIWBUAYaIbHBIX
KOHCYJIbTallu}, TEKYILEr0 KOHTPOJISA U
IIPOMEKYTOYHON aTTeCTalUN

OcHaiuenue: 10cKka ay IMTOpHas

[Iporpammuoe  obecrmedyenue: 1.
Windows 7  IIpodeccuonanbhas
(Pro): nmoroBop Ne2011.25486 ot
28.11.2011 3A0

«Codt Jlaitn Tpeitn», Tum (BHUI)

JULEH3uap —

JULEH3UH — HEUCKI. TMPaBoO, CPOK
JEHCTBHUS JIUIICH3UH - 0€CCPOYHO.

2. Office Standard 2007 Russian OLP
NL  AcademicEdition+:  gorosop
Ne21/2010 ot 04.05.2010, munieH3uap
- BAO «Codt Jlaitn Tpeiiny, T
(BUA) NMIEH3UM - HEUCKI. IIPaBo,
CPOK JICHCTBUS JIUTIEH3UH - OECCPOUIHO
3. bBpayzep Chrome, cBoOOgHAS

JUIEH3HS, TUN (BUI) JIMICH3UW —

HEUCKJ. I1IpaBO, CPOK JCHCTBHS
JUIICH3UH - OECCPOUHO,
4. LMS Moodle, cBOOOIHAA

JUUEH3Us, TUN (BUI) JHICH3UA —
HEHUCKIL. IIPaBO, CPOK JEHCTBUS

CamocrosTenbHas
pabota
oOyuJatorerocs

KoMnproTepHslil K1acc ¢ BBIXOIOM B
HuTepuer B-600a

Ocnamenue: MOHOOJI0K (30 miT.),
MIPOEKTOP, dIKpaH

[IporpamMmmHuoe oOecrnieyeHue:
Windows 10: morosop Ne Tr096148
or 29.09.2020, muuenzmap - OOO
"Co¢rnaitn  Tpeiin", T (BUJ)
JUIEH3UH - CpOK
nercTBUs JuneH3uu - 1o 14.09.2021.
Office Standard 2007 Russian OLP
NL  AcademicEdition+:  moroBop
Ne21/2010 ot 04.05.2010, nmunieH3uap

- 3A0 «Coodr Jlaitn Tpeia», Tun

HCHUCKII. IIpaBo,

(BUA) JNMIEH3UM - HEUCKI. IIpaBo,
CpOK JNIEUCTBUSA JIAIIEH3UN —
6eccpoyHo; Bpayzep

cBOOOAHAS JIUIICH3US,

Chrome,
A (BUM)
CpOK
NEUCTBUS JUIEH3UU — OECCPOUHO;
LMS Moodle, cBoOOaHAs TUIIEH3US,

JIMIICH3UU — HCUCKIL.IIPABO,

TUN (BUJ) JIMLIEH3UH — HEUCKILIIPABO,
CpOK JEUCTBUSA

OeccpovHoO.

JIMICH3UNU -

[IpomexyTrounas

YueOHast ayTuTOpHS AJIs IPOBEACHUS

OcHaiueHue: gocka aynuropHas (2




aTTecTanus IIPOMEXKYTOUYHOM aTTECTAllUU IIT.)

8. OcoOenHocTu opraHu3anuu o00pPa30BATEJbHON AEeATEJBHOCTH ISl JIHI C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMHU 3I0POBbSI 1 MHBAJIU/IOB

Jluia ¢ orpaHUYE€HHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) u uHBanmuabl HUMEIOT
BO3MOKHOCTb O€CIIPENSITCTBEHHO IIEpEMEIIAaThCs U3 OJJHOTO Y4eOHO-1a00paTOPHOTO KOpIyca B
APYToH, NOIHATHCSA HA BCE ITAXH y4eOHO-1a00paTOPHBIX KOPIYCOB, 3aHUMAThCSA B YUEOHBIX U
UHBIX TOMEUIEHUSX C yYE€TOM OCOOEHHOCTEM NCUXO()U3UYECKOTO Pa3BUTHUA U COCTOSHUS
3JI0pOBBS.

Jig 06yuenus mui ¢ OB3 1 MHBaIMI0B, UMEIOIIMX HAPYLIEHUS OMOPHO- IBUTATEILHOTO
anmnapara, o0ecredeHbl yCI0BHs OECIIPENsITCTBEHHOIO JIOCTyIIa BO BCE y4eOHBIE MOMEIICHHUS.
WNudpopmaniys o cnenuaibHbIX YCIOBHSIX, CO3MaHHBIX It oOydaromuxcs ¢ OB3 u uHBanuos,
pasMenieHa Ha caiite yHmBepcuTeTa WWWw//Kgeu.ru. HMmeercss BO3MOXKHOCTh OKa3aHHSI
TEXHUYECKOM  TOMOIIM  AaCCUCTEHTOM, a TaKXe YCIYr  CypIONEpEeBOJYMKOB U
TUQPIOCYPAOTIEPEBOTUUKOB.

Jns apantannu K BocnpuaTvio aunamu ¢ OB3 u uHBammaaMu ¢ HApyIIEHHBIM CITyXOM
CIIPAaBOYHOTI0, yU€OHOr0 MaTepuasa no JUCUUIIIIMHE 00ECIIEYUBAIOTCS CIIETYIOUIUE YCIOBUL:

- 1S Ty4lIed OpUEHTAlMU B Ay JUTOPUU, TPUMEHSIOTCSI CUTHAJIBI OTIOBEILIEHUS O HavaJie
Y KOHIIE 3aHATHSI (CI0BO «3BOHOK» IHILIETCS Ha TIOCKE);

- BHUMaHHE cJIadoCibIIIamero o0y4aromerocs MpUBIEKaeTcsl Me1aroroM >KecToMm (Ha
IJIEYO KIJIAJIETCs pyKa, OCYIIECTBISIETCS. HEPE3KOE MOXJIONBbIBAHUE);

- pasroBapuBasi ¢ 00y4aroUIMMCsl, IeJarorHueckuii pabOTHUK CMOTPUT Ha HETO, TOBOPUT
SCHO, KOPOTKUMH IPEAJIOKEHUMHU, 00ECIIeUnBas BO3MOXHOCTb UTEHHUS 110 ry0am.

KoMrieHcanust 3aTpyJHEHUI PEYE€BOr0 U NHTEJUIEKTYAJIBHOTO Pa3BUTHS
c1aboCIbIIIANIMX 00yYarOUXCsl MPOBOAUTCS MMy TEM:

- HWCIMOJb30BAaHUS CXEM, JAHarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIMI C
TUIEPCChUIKaMUA, KOMMEHTUPYIOUTUMU OTIEJIbHbIE KOMIIOHEHTHI U300 paKeHMUS;

- PEryJsIpHOTO MPUMEHEHHMs YIPAKHEHUW Ha rpaduuecKkoe BbIIEICHHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBJICHUM;

- o0ecrieyeHus: BO3MOKHOCTH JJIsl 00y4aroerocs MoJIyYuTh aJpeCHY0 KOHCYJIbTaMIO
0 3JIEKTPOHHOM MOYTE MO Mepe HEOOXOIUMOCTH.

Jlns apanranuy K BocnpusAThro JimnamMu ¢ OB3 u mHBanuaamu ¢ HapylIeHUSIMU 3pEHUS
CIPaBOYHOI0, y4eOHOT0, IPOCBETUTEIBCKOT0 MaTepurasa, IpeayCMOTPEHHOT0 00pa30BaTeIbHON
porpaMMoil Mo BbIOpAaHHOMY HalpaBlie-HUIO MOATOTOBKH, OOECHEUMBAIOTCS CJEAYIOLINe
YCJIOBHSL:

- BeAeTcd ajanTtanus OQUIMalbHOTO caiita B cetd MHTepHET C ydyeToM OcOOBIX
NOTPEOHOCTE HWHBAJIMAOB MO 3PEHUI0, OOECHEeuMBaeTCAd HaJIWyhe KPYMHOMIPUGTOBON
CIpaBOYHOM MHGOPMAIIMK O PACTTUCAHUU YUEOHBIX 3aHSTHI;

- MIeIarOrMYeCcKuil pabOTHUK, €ro codeceAHUK (IMIpU HEOOXOAUMOCTH), TPUCYTCTBYIOIINE
Ha 3aHATUH, TPEICTABIIAIOTCS O0yYAIOIIMMCS, PU 3TOM KaXKIbIM pa3 Ha3bIBAETCA TOT, K KOMY
MeIaroTM4YeCKuii pabOTHUK 0OpaIiaeTcs;

- JEUCTBUA, >KECTbl, IMEPEMEILIEHUsI MEeAarorniyeckoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- medarHass uHGpOpMaIUs MPEeAOCTaBiIsAeTCd KpYNHbIM wpupToM (0T 18 mNyHKTOB),
TOTAJIBHO 03BYYMBAECTCS;

- obecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH OMEIIEHUII;



- IPEIOCTABIISAETCS] BO3MOXXHOCTh HCIIOIh30BATh KOMITBIOTEPHI BO BPEMSI 3aHATHIN U TIPaBO
3anmucy 00bsICHEHUM Ha TUKTOGOH (TI0 JKEJTAHUIO 00YUYarOIIUXCS).
dopma mpoBeaeHUs TEKYIIeH U MPOMEXKYTOUHOM aTTecTanuu ais ooyyatomuxcs ¢ OB3

Y MHBAJIUJIOB OTPEEIAETCS MeIarOTHYeCKUM PaOOTHIUKOM B COOTBETCTBUH C YUEOHBIM ILITAHOM.
IIpu HeoOxomumocTu oOyuarmemycs ¢ OB3, uHBamuay ¢ y4yeToM WX HHAMBUAYaJbHBIX
NCUX0(U3NIECKUX OCOOCHHOCTEH JaeTCsl BOZMOXKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, IUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEPE, B POpPME TECTUPOBAHUS U T.II., JINOO
MIPEA0CTABISAECTCSA JOMOJHUTENBHOE BpEMs JIsl IOJATOTOBKH OTBETA.

Paznen 9. MeTtoanyeckue peKOMeHIAIMHU JIsl TPenogaBaTesieil Mo OpraHu3anuu
BOCIIUTATEJIbHOI PadoThl ¢ 00y4AIOIMMHUCS

MeTtoaudeckoe oOecrieueHre mporecca BOCIUTAHUS 00YJarOIIUXCS BBICTYIAeT OJHUM H3
omnpenensomux (akTopoB BBICOKOIO KadecTBa oOpaszoBanus. [lpemojaBarens By3a,
JEMOHCTPUPYSI BBICOKHM MPOGECCHOHANNU3M, 3PYAUIMIO, YETKYIO TPaXIaHCKYIO MO3HUIIUIO,
CaMOJIMCIMIUIMHY, TBOPYECKHH TIOIXOJ B pEHICHWW MPOQPECCHOHANBHBIX 3a7a4, B XOJe
00pa3oBaTEILHOIO MPOIEecca CIOCOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOM JIMUHOCTH.

[Tpu peanu3anuy TUCIUILIAHEI TIPETIOaBaTEh MOXKET UCITOIH30BATh CIACAYIOIMINE METOIBI
BOCITUTATEIHHOU PaOOTHI:

- METOJIbI (POpMUPOBAHUS CO3HAHUS JIMUYHOCTH (Oecena, AUCIyT, BHYIICHUE, UHCTPYKTAXK,
KOHTPOJIb, 00BICHEHUE, TPUMEDP, CAMOKOHTPOJIIb, PACCKa3, COBET, YOCKIACHHUE U JIP.);

- METO/Ibl OpPTraHU3aINH JICITeIbHOCTH U (JOPMUPOBAHUS OMbITA [IOBemeHMs (3aJaHUeE,
OOIIIECTBEHHOE MHEHHE, IeJlarornyeckoe TpeOoBaHUE, IMOpY4YeHUE, MPUYUYCHHE, CO3JaHue
BOCIIMTHIBAIOIIUX CUTYallUid, TPEHUHT, YIPAXKHEHUE, U AP.);

- METOJIbI MOTHUBAIIUU JICSITEILHOCTU U MOBeIeHUs (0/100peHue, MOOMpEeHNe COIUaTbHOM
AKTUBHOCTH, NTOPULIAHUE, CO3/IaHUE CUTYallui yCcrexa, CO3IaHUuE CUTYalMd ISl SMOLIUOHAIBHO-
HPABCTBEHHBIX NIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu AUCUUIUIMHBI TPENOJABATENIb JOJDKEH YUYUTHIBATH CIIEIYIOIIUE
HamnpaBJICHUS] BOCHUTATEIIbHON AEATEIbHOCTHU:

I pasxcoanckoe u nampuomuueckoe 60cnumaHue:

- hhopMUpOBaHUE Y 00YUAIOIIUXCS IIEJIOCTHOTO MUPOBO33PEHUS, POCCUICKON UICHTUYHOCTH,
YBOKEHHUS K CBOEH CeMbe, OOIECTBY, TOCYAAapCTBY, MPUHATHIM B CEMbE U OOIIECTBE TyXOBHO-
HPaBCTBEHHbIM M  COLMOKYJBTYPHBIM LEHHOCTSM, K HAlUUMOHAIBHOMY, KYyJIbTYPHOMY U
HCTOPUYECKOMY HACIIEANIO, JOPMUPOBAHKE CTPEMIICHHUS K €70 COXPAHEHUIO U PA3BUTHIO;

- popMupoBaHHe y OOYYaIONIMXCS AKTUBHOM TPAXKTAHCKOW TO3UIIMH, OCHOBAHHOW Ha
TPAIMIIMOHHBIX KYJIBTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCUMCKOTO OOIIECTBA, IS
TIOBBIINIEHUSI CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOM KOHCTUTYIIMOHHBIC TIpaBa M
00S13aHHOCTH;

- pa3BUTHE TIPAaBOBOM M TIOJMTHUYECKOM KYJbTYpPhl OOYYaIOIIMXCS, pPacIIUpeHUE
KOHCTPYKTUBHOTO YYacTHs B IPUHSITUN PEIICHUI, 3aTPAaruBarolnuX UX IpaBa U UHTEPECHI, B TOM
yucjiae B pa3IMYHBIX (opMax CcamMOOpraHU3aluu, CaMOYIPAaBJICHUS, OOIIECTBEHHO-3HAYUMOM
NEATEIbHOCTH;

- bopMupoBaHHE€ MOTHBOB, HPABCTBEHHBIX U CMBICJIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJISIFOIIUX TPOTUBOCTOSITH IKCTPEMHU3MY, KCEHOPOOUH, TUCKPUMHUHAIIMHU IO COLUAIIBHBIM,
PEIUTUO3HBIM, PacoBbIM, HAIlMOHAJIbHBIM [IPU3HAKAM, MEXKITHUYECKOU u
MEXKOH(ECCHOHATEHON HETEPIIUMOCTH, IPYTUM HETATUBHBIM COITMATBHBIM SIBIICHUSIM.



Hyxoeno-Hpascmeennoe socnumanue:

- BOCIIUTaHUE YYBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTU, COBECTIMBOCTH, YBKEHHUS K
POIUTENAM, YUUTEISIM, JIOASIM CTapIIETo MOKOJICHUS;

- opMupoBaHuEe MPHUHIIMIIOB KOJUIEKTHMBU3MA U COJHMIAPHOCTH, AyXa MUJIOCEPIUs U
COCTpaiaHusl, MPUBBIUKH 3a00TUTHCSA O JTIO/ISIX, HAXOISAIINXCS B TPYTHOM KU3HEHHOW CUTYaIlUH;

- popmMupoBaHuE COMUAAPHOCTH M YyBCTBA COIIUAIIBHON OTBETCTBEHHOCTH 0 OTHOILIEHUIO
K JIIOJASM C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3/0POBbS, MPEOIOJCHHE ICUXOJOTHIECKUX
06appepoB MO OTHOLICHUIO K JIIO/ISIM C OTPAaHHYEHHBIMA BO3MOKHOCTSIMU;

- popMHpOBaHNE SMOLMOHAILHO HACBIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO OTHOIICHHS K
MHPY, CIOCOOHOCTH ¥ yMEHHS TepeaBaTh APYTUM CBOU 3CTETUUECKUIN OTIBIT.

Kynvmypno-npoceemumenvckoe socnumanue:

- popmupoBaHue yBaXkeHUS K KyJIbTYPHBIM IIEHHOCTSIM POJHOTO rOpOa, Kpasi, CTPaHbI;

- popMupoBaHue dCTETUYECKON KapTUHBI MUPA;

- IOBBILICHNE TI03HABATEIILHOM AKTUBHOCTH 00YYarOIINXCA.

Hayuno-obpazosamenvroe éocnumanue:

- popmupoBanue y 00ydaromuxcsi HAy9HOTO MUPOBO33PEHUS;

- popmMupoBaHuEe YMEHUS TOTy4YaTh 3HAHUS;

- opMupoBaHHE HABBIKOB aHaldM3a H CHUHTe3a UWHGOpMAlMKM, B TOM 4YHCIE B
poQecCHOHATbHOM 00JIacTH.



CTpyKkTypa IUCUMILIMHBI 110 32049HO hopMe 00yUeHust

N Bcero Kypc
Bup yueoHoii padoTbl 4ACOB

1
OBLIAA TPYTOEMKOCTH JUCHHUITJIMHBbI 432 432
KOHTAKTHAS PABOTA OBYYAIOIETI'OCS
C IPEINIOJABATEJIEM, 60 60
B TOM 4YHCJIe:
JlekunoHHble 3aHATUA (JIeK) 22 22
IpakTnyeckue 3austus (Ilp) 24 24
KounTtpoJs camocTosiTe/IbHON padoThl U HHAS 12 12
KOHTakTHas padora (KCP)*
KonTakTHble yacel Bo Bpems arrecrauuu (KITA) 2 2
CAMOCTOATEJIBHAS PABOTA 356 356
OBYYAIOUIETI'OCHA
IoaroroBka K mMpoOMeKYTOYHOM aTTecTaluu B (hpopme: 16 16
(AK3aMeH) _
DOOPMA TIPOMEXYTOYHOUATTECTALIUA IK IK




JIHCT BHECCHHSA HIMEHeHHH

JlononHenus ¥ H3MeHeHus B paboueil nporpaMme IHCUHIUIHHBI Ha 20 21 /20 22
yueOHBIH roa

B nporpammy BHOCATCS CJEYIOUIHE H3MEHEHHA!

I.  PIIJ] nononxena pasgenoM 9 «MeToauyecKnHe PeKOMEHAAUHH U npenoaasareiel no
OpraHM3aliiy BOCITHTATENIbHOH paboTsl ¢ 00y4aromuMHCE» (cTp.30-31).

IMporpamma oaoGpena Ha 3acenanun Kadeaps —paspaborunka « 11 » 06 2021r., npotokos
Ne 8 3as. kadeapoii C.A. I'puropsau

[MporpamMma 0106peHa METOMYECKUM COBETOM HHCTUTYTA ULITD
« 22 » 06 2021r., nporokon Ne 10

==

oo
3am. aupektopa no YMP 7 B.B. Kocynun
CornacoBaHo: J
Pykosoautens OIMOIT 4/ C.M. Kyuenko
- 4

/

Pyxosoaurens OITOTT du/“ 10.H. CmupHoB




IIpunosicenue k paboueti npocpamme

OUCYUNTIUHDL
B MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S POCCHUIMCKOI ®EJEPALINA
[ F "ﬂ DenepajibHOE TOCYIAPCTBEHHOE 0I0/1:KeTHOE 00pPa3oBaTelbHOe
\::;;._-;-g;ﬁ_;;;;;_..: yupe:KaeHue BbICIIEro 00pa3oBaHus
Ky «KABAHCKHH IT'OCYJAPCTBEHHBIN SHEPTETUYECKUN YHUBEPCUTET»
(®TI'BOY BO «KI'Y»)

OLHEHOYHBIE MATEPHAJIBI
o AMCIHUIIJINHEC
Beiciias MaTeMaTHKa

Hanpasnenue noaroroBku 09.03.01 MudopmaTrka v BEIYHUCIUTENbHAS TEXHUKA

KBamudukanus OakaaBp

r. Kazans, 2020



Peuensus
Ha OLIEHOYHbIE MaTepHalIbl [UIA NPOBeACHNA NPOMeKYTOUHOH aTTecTaluHH
oBy4alomuXcs 1o AUCLUHIIHHE «BrIciuas MaTeMaTHKa»

Conepxaune  OM  COOTBETCTBYET TpeboBanuAM  (eaepanbHOro
rOCY/ApPCTBEHHOr0  CTAHJApTa Bbicwiero 00pasoBaHMs MO  HAMPABICHHIO
noxrotosku 09.03.01 UudopmaTtika u BbIMMCIHTENbHAS TEXHHKA H y4qeOHOMY

fJiaHy.

[Mepeuens (HOPMHPYEMBIX KOMIETCHLME: OIlK-1, KOTOpbIMH JIOJDKEH
OBJAeTh OOYHAIOUMIICH B pe3yibTaTe OCBOCHHS AMCUMIVIMHBL, COOTBETCTBYET
@I'oC BO.

[MokazaTend M KPUTEPHH OLCHMBAHMA KOMICTEHLM, a TaKKe UIKABI
OLlEHHBaHMA 00ECne4YHuBalOT BO3MOKHOCTL TPOBEACHHA BCECTOPOHHEH OLEHKH
ypoBHeil chOPMHPOBAHHOCTH KOMIETEHLHH.

KouTponbHble 3a1aHWs OLCHKH pe3y/bTaToB OCBOCHHA pa3paboTaHbl Ha
OCHOBE NMPUHLMMNOB OLEHHBAHHA: BATHAHOCTH, Onpe1eNEHHOCTH, OJIHO3HAYHOCTH,
HAZEKHOCTH, MO3BONAIOT OOBEKTHMBHO OLEHHTH YPOBHH chopMHPOBAHHOCTH
KOMIETeHLHI.

3akmoueHne. YueOGHO-METOAMYECKHH COBET JenaeT BhBOA O TOM, “TO
MpeACTaBleHHbIE MaTepHalbl COOTBETCTBYIOT tpeGopanuam ®rOC BO mno
nanpasnenuio noarorosku 09.03.01 UndopMaTHKa U BHIYHCIHTENbHAS TEXHHKA H
pPeKOMEH/IYIOTCS [U15 HCTIO/NB30BaHMA B yUEOHOM npoLecce.

PaccMOTPEHO Ha 3ace/laHuH y4eOHO-MeTOIM4ecKoro
coseta ULITD «26» oxtabpa 2020 r., npotokon Ne 2

Ipencenarens YMC ULITI ' /; A 10.B.TopkyHosa



OueHouHble MaTepuaabl MO OUCHUIUIMHE «BpiCliag MaremaTtuka» - KOMIUIEKT
KOHTPOJIbHO-U3MEPUTEIBHBIX MaTE€PUAJIOB, MPEAHAZHAYECHHBIX I OLICHUBAHUS PE3YJIbTATOB
oOy4eHHs Ha COOTBETCTBUE MHANKATOPAM JIOCTHKCHUS KOMITeTeHIUH(1):

OIIK-1.1 CocraBnsier MmaTeMaTHYE€CKUE MOJICIH, MPUMEHSIET MaTeMaTUUYECKUE METO IbI
MIpU pelIeHUuHr MpodecCHOHANTBHBIX 3a/1a4;

OIIK-1.2 [Ipumenser K 00bEeKTaM
€CTECTBCHHOHAYYHbIE M  OOIICHH)KEHEPHBIC
AKCIIEPUMEHTAIIBHOTO UCCIEA0BAHUS

po¢eCCHOHATIEHON NEATEeIIbHOCTH
3HAHMS, METOAbl TEOPETHUYECKOr0 U

OrneHnBaHne pe3yabTATOB OOYYECHHS TIO JTUCIUIUIMHE OCYIIECTBIISETCS B paMKax
TEKYIIEro KOHTPOJIS yCIIeBa€MOCTH, IPOBOJAMMOTO 10 OauibHO-perTruHTroBOM cucteme (bPC), u
MIPOMEXKYTOUYHOU aTTECTAIUU.

Tekymuii KOHTPOJIb YCIIEBAaEMOCTH 00€CTIeYMBAET OIICHUBAHUE IMpoIlecca 00yUEeHHS 110
nucuuiiHe. [Ipu TekyleM KOHTPOJIE YCIIEBAEMOCTU UCTIOJIB3YIOTCS CIICIYIONIME OICHOYHbIC
Cpe/ACTBa: KOJUIOKBUYM, KOHTPOJIbHAs paboTa, TECT.

[IpomMexyTouHast arrecTalusi HUMEET LEIbI0 ONPEAEIUTh YPOBEHb JTOCTHUKEHHUS
3aIJIaHUPOBAHHBIX PE3YJbTAaTOB 00yueHus Mo aucuumuiiHe 3a 1,2 cemectpel. Dopma
MIPOMEXKYTOUHON aTTECTAIIUN IK3AMEH.

OueHouyHblE MaTepuaiabl BKJIIOYAIOT 3aJaHUsl [JI1 MPOBEIACHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTeCTAMKU O0yYaIoIUXCs, pa3pad0TaHHbIE B COOTBETCTBUU C
paboueil mporpaMMoi TUCITUTUIUHBI.
1.TexHosrornyeckas Kapra

Cemectp 1, 2
VY poBeHb OCBOEHHUS TUCIMITIIMHBL, OaJIbI
Howmep Haumeno- Kon
HEYJIOB-HO | yIIOB-HO XOpO1LLIO OTJIMYHO
paznena/ Bux CPC BaHUE MHIMKATOpa
TEMBI IUC- OLICHOYHOT'O | IOCTH)KEHHUS | HE 3a4TEHO 3a4TE€HO
LUIUTUHBI CpEICTBA |KOMIETEHUUHN } HIDKE ) )
HU3KUI CpeIHUI | BBICOKHM
CPEIHEro
Texyui KOHTPOIIb YCIIEBAEMOCTH
JenicTBust c
MaTpULIAMHU.
Brruncienue
ONPEACIUTENCH.
T vt B ONMK-LL - enees | 5-6 6-8 8-10
. OIIK-1.2
ypaBHEHUN
METOI0M
Kpamepa 51
MaTpUYHBIM
METOITOM




Pemenue 3a7a4
BEKTOPHOW  ayreOpshl.
CocrapnecHue
YpaBHEHUH TMPSMBIX U
IUIOCKOCTEH,
HCCIIEI0BaHUE X
B3aUMMHOT'O
PaCIIOJIOKEHUS.
HccnegoBanue
KPUBBIX BTOPOTO
nopsiaKa.

OIIK-1.1;
OIIK-1.2

MeHee 5

6-8

8-10

Brranciaenue
MPEACIIOB  YUCIIOBBIX
IOCJIENOBATENLHOCTEN
" GyHKIHHA.
HccaemoBanne TOYEK
pasphbiBa.

OIIK-1.1;
OIIK-1.2

MeHee 5

5-6

6-8

8-10

Brruncienune
MPOU3BOAHOMN
byHKIUH.
HuddepenuupoBanue
GbyHKIUH, 3aJaHHBIX
HESIBHO u
rapaMeTpUYECKH.
[IpousBogHas
CJI0’KHO-CTETIEHHOM
GyHKIUH.
[IpousBoaHbIe
BBICIIUX  TOPSAJIKOB.
Uccnenosanue
GyHKIUH.

OIIK-1.1;
OIIK-1.2

MeHee 5

5-6

6-8

8-10

WNHuTterpupoBanue
pa3NIUYHBIX  KJIACCOB
GyHKIUH.
Breruucnenue
ONPENCIICHHBIX
WHTETPAJIOB.
[Ipunoxenns
ONPEACIEHHOTO
HWHTETpaa.
Brruucnenue u
HCCIIeTOBAaHNE
CXOJIMMOCTH
HEeCOOCTBEHHBIX
WHTETPAJIOB.

OIIK-1.1;
OIIK-1.2

MeHee 5

5-6

6-8

8-10




IIpumeHeHue
KOMOWHATOPHKHU.
Brruncienune
BEPOATHOCTH
COOBITHS no
KJIAaCCUYECKOM
bopmye.
Hcnonb3oBanue
dbopMyNBI  MOJHOMN
BEPOSITHOCTH,
dbopmyner  baifeca.
®opmyna bepryuu.

OIIK-1.1;
OIIK-1.2

MeHee 5

5-6

6-8

8-10

Dk3aMeH 1 cemecTp

KoiokBruym.
DK3aMeHHAI[MOHHbIE
OMIIeTHI

OIIK-1.1;
OIIK-1.2

meHee 25

25-33

34 - 36

37-40

Bcero 6anos 3a 1 cemectp

0-54

55-69

70-84

85-100

11

YacTtHble
MIPOU3BOIHBIC u
muddepeHman
GyHKIHHA
HECKOJIBKUX
IEPEMEHHBIX

OIIK-1.1;
OIIK-1.2

MeHee 5

15

Pewenue

QG hepeHIaIbHbIX
YPAaBHEHUH IE€PBOTO
Y BBICIIMX MOPSIIKOB.
Pemenne
OJIHOPOJHBIX u
HEOJIHOPO/IHBIX
JIMHENHBIX

TG depeHIMaTbHBIX
YPaBHEHHUH BBICIINX
MOPSJIKOB c
MIOCTOSIHHBIMH

KO3 puLmeHTaMu

OIIK-1.1;
OIIK-1.2

MeHee 5

5-6

6-8

8-10




Hccnenosanme
CXOIUMOCTH
YHCIIOBBIX PSIOB.
Haxoxnenue
00J1aCTH CXOAUMOCTH
(YyHKIMOHATBHBIX U 11
17 CTCTICHHBIX  PSJIOB. T OIK-1.1; MeHee 5 5-6 6-8 8-10
OIIK-1.2
Paznoxxenune
byHKIUH B
CTEIIEHHOU pan.
3amayn Ha
MIPUIIOKEHUST TCOPUU
PSIOB.
Brramcnenue
JIBOMHBIX U TPOMHBIX
HWHTErPaJIOB. ]
OIlK-1.1;
20 Pemrenne 3amau Ha KutP OIK-12 | Menee 5 5-6 6-8 8-10
MIPUITOKEHUS
KpPaTHBIX
HUHTErPaJIOB.
Brraucnenne
KPUBOJIMHEHHBIX
21 WUHTErPAJIOB MIEPBOTO KirP OIIK-1.1; veree 5 5-6 6-8 8-10
U BTOPOTO  poja. OIIK-1.2
IIpunoxeHnus.
®opmyna ['puna.
Breraucnenue
MTOBEPXHOCTHBIX
93 |[MHTETPaIOB MepBoro KirP OIIK-1.1; veree 5 5.6 6-8 8-10
U BTOPOTO  poja. OIlK-1.2
Pemenue 3a7a4
TEOPHH TIOJIS.
Ok3amenHaonHs!| OIIK-1.1;
DK3aMeH 2 ceMecTp & GIICTLL OIK-12 | Menee 25| 25-33 | 34-36 | 37-40
Bcero 6amioB 3a 2 cemectp 0-54 55-69 70-84 85-100

2. [lepeyeHb OLIEHOYHBIX CPEICTB
KpaTkas xapakrepucTuka OUEHOUYHBIX CPEACTB, UCIIOJIB3YEMBIX IPU TEKYLIEM KOHTPOJIE
YCIIEBAEMOCTH Y IMTPOMEKYTOUHOM aTTECTAIIUU 00YyJarOIETrocs 1Mo JUCITUTUTHHE:

HanmenoBanue
OII€HOYHOTO
CpeJicTBa

KpaTkas xapakTepucTuka OLlEHOYHOTO CPEICTBA

OI.ICHO‘-IHBIG MaTcpHraJibl

Komnoksuywm (K)

CpencTBo KOHTPOJISI YCBOCHHS Y4eOHOTO MaTepualia TeMBI,
paszjena Wid pa3/ieloB JUCIHUILTAHBI, OPTaHU30BaHHOE KaK
y4ueOHOe 3aHsATHE B BHUAEC COOECENOBaHMsI MPEMOJaaBaTENs C
00y4JarImuMucs

Bomnpocsl u 3agaun no
TeMam/paszenam
UCITUTILTAHEI




KonTtponbnas pabora
(KutP)

CpencTBo NpOBEPKM YMEHHUW MPUMEHSTH IOJy4YEHHbIE
3HAHMA [JI pELICHUA 3a7a4 ONPENECICHHOIO THUIIA 110 TEME
WU pa3jieny

KoMIuiekT KOHTpOJIbHBIX
3aJlaHui IO BapraHTaM

C CICTBO IIPOBCPKHU MCHI/Iﬁ IIPUMCHATH IIOJIYVUCHHBIC
pel POBCP y p Y TecTsl MO TeMaM/pazenam

Tecr (T) 3HAHUS JJI PEIICHHs CTAHJAPTHBIX 3a7ad [0 TeMe WU
JIUCLIUILINHEI
pazaeny
CpencTBo KOHTPOJS YCBOGHHS Yy4eOHOro Marepuana DK3aMeHaIMOHHBIE
Sxsaen (JK3) pa3esioB TUCIUILIMHBI, OPraHU30BaHHOE B BHJIC NMMCbMEHHOW OMJIETEI 110
MEH
paboTbl M nociedytowero coOSCeIOBaHUS IPeroaaBaTelis ¢ TeMam/paszeiiaM
0o0y4JaromuMmcest MUCIHUAILINHBI

3. O]_[eHO‘IHBIe MaTEPHUAJIBI TCKYIIECT'0O KOHTPOJIA YCIICBAEMOCTH oﬁyqamumxm

HaumenoBanue |KosutokBuym no pasaeny 1. Jluneitnas anreOpa u aHaquTHYECKas TEOMETPHS
OLICHOYHOI0 .

cpencraa u pasaeay 3. Teopusi BEpOATHOCTEH.

[IpencraBnenue u |OLeHOYHBIE MaTEPUAIBI COCTOST U3 TEOPETUYECKUX BOIIPOCOB 110 IBYM paszeiiaM Bricuieit
coJlepyKaHue MaTeMaTuKu. KaxIplil CTyZA€HT BO BpeMs OLIEHUBAHUs IIOJIy4aeT 110 OAHOMY BOIIPOCY M3
OLICHOYHBIX Ka)KIO0ro paszena.

MaTEepUajIoB Bonpocs! 1J1s1 KOJUIOKBHYMA.

Pazpen 1.

1. Marpuusl, nopsaoK MaTpulel. EnMHUYHAS, TpaHCIIOHUPOBAHHAS MATPHUIbL. Y MHOKEHY
MaTpull, CBOMCTBA ONEPALMHY YMHOXKEHUS MaTPULL.

2. OmpenenuTenu, CBOWCTBAa ompeneauteneit. Onpenenurend 2-r0 U 3-TO  MOPSIKO]
MuHopsl 1 anredOpandeckue IONOJHEHUsA. Teopema pas3ioXKEeHHs] ONpPENeNIUTENs I
CTPOKE WJIM CTOJOLY.

3. Merox Kpamepa pemieHust CHCTEM JIMHEHHBIX anreOpanyecKnx ypaBHEHUH.

4. OOparHas MaTpHla, TeopeMa O CYLIECTBOBAaHMM OOpaTHOW Marpuibl. BbluncieHy
0o0paTHOW MaTpHIbl, JBa MeToAa. MaTpHuYHBIA METOJ| PEIICHHS CHCTEM JIMHEHHH)
areOpandeckux ypaBHEHUH.

5. Meton 'aycca pelieHust CUCTEM JTMHEHHBIX anreOpanyecKux ypaBHEHHH.

6. basucHblif MuHOp MaTpuibl. [loHarue panra matpuisl. [ToHATHE TMHEHHO 3aBHCHM(
CUCTEMBI BEKTOPOB. Teopema 0 paHre MaTpuLbI.

7. CoBMecTHbIE M HECOBMECTHBIE CHUCTEMbl JIMHEWHBIX alreOpanyecKux YpaBHEHU
Teopema Kponekepa-Kanemnn.

8. Bekrop. AnreOpanueckas BeIMYMHA BeKTOpa Ha ocH. IIpoekius BeKTopa Ha OCb.
JInnelHbIe onepanuy HaJl BEKTOPaMHU.

9. JlexaproBa cucrema koopauHaT. KoOpauHAaTBl TOYKM W BEKTOpa, HAXOXKJIEHHUE
KOOpAMHAT BeKTopa. /[MHa BeKkTOpa, HAXOXKICHHE PACCTOSIHUS MEXKIY TOYKAMH.
Harmnpasisromye KOCUHYCHI.

10. KommmHeapHOCTh BEKTOPOB, YCIOBHE KOJUTMHEAPHOCTH BEKTOPOB. DOpMyYIIBI IeTeHNUs
OTpe3Ka B 3a/laHHOM OTHOIIEHUH, (OPMYJIBI JIEJIEHUS OTPE3Ka MOMOIaM.

11. KommuianapHoCcTh  BEKTOpOB. basuc Ha IUIOCKOCTM M B NPOCTPAHCTBE,
OpPTOHOPMHPOBaHHBIN 0a3uc. Teopema o pa3noxKeHUH BEKTOpa 1o 6a3ucy Ha MIOCKOCTH
U B IIPOCTPAHCTBE.

12. CkanspHoe npou3BeieHHe BEKTOPOB, CBOMCTBA, (popMyIia B KOOpIUHATAX.

13. BekTopHOE TpOM3BENEHUE BEKTOPOB, €T0 CBOMCTBA M TEOMETPUYECKHH CMBICI.
BekropHoe npousBeieHre BEKTOPOB B KOOPAUHATAX.

14. CmemanHoe NpoOU3BEJCHHE BEKTOPOB, €r0 CBOWCTBA U TE€OMETPUUYECKUN CMBICI.
CMmenianHO€ NMPOU3BEEHUE BEKTOPOB B KOOPAMHATAX. Y CIIOBUE KOMIIJIAHAPHOCTH 3-X
BEKTOPOB.

15. Tlpsimast Ha TUJIOCKOCTH, pa3fUyYHble BUABI ee ypaBHeHHH. HopmanbHoe ypaBHEHH
npsAMoi. PaccTosiHME OT TOYKH 10 MPSMOW.

16. BzaumHOe pacmojioKeHHe TMpsIMBIX Ha IUIOCKOCTH (YCIIOBHSI MapajuleIbHOCT
MEPIEeHIUKYISIPHOCTH, YTOJI MEX]TY NPSIMBIMH).




17. IlnockocTh, pa3nuuHbBlE BHUABI YypaBHEHHMM IuIOCKOocTed. HopmanbHoe ypaBHEH]
IJIOCKOCTH. PaccTosiHuE OT TOYKH 10 TIOCKOCTH.

18. ITlpsimast B IpOCTpaHCTBE, pa3IMyUHbIC BUbI €€ YPaBHEHUH.

19. BzaumHOE pacmojoKeHHe TPSMBIX M IUIOCKOCTEH (YCJIOBHSI IMapajuieIbHOCT
MEPIEHIUKYISIPHOCTH, YTOJI MEXTY NPSAMBIMU, IUIOCKOCTSIMH, NIPSAMOM U IIJIOCKOCTBIO).

20. Dnuurnc, ero onpeaeaeHue, KAHOHUYECKOE ypaBHEHHUE.

21. I'unepbomna, ee onpeneneHrne, KAHOHMYECKOE YpaBHEHHUE.

22. Tlapaboua, ee onpeeneHue, KAHOHUYECKOE YPaBHCHHE.

23. DKCUEHTPUCHUTET 3JUIMIICA U runepbonsl. Jupekrpuchl amiunca U runepoosisl. Eann(

OIpeziesIEHUuE KPUBOU 2-T0 MOpsIKa.

IToBepxHOCTH BTOPOTO MOPsIAKA UX, KAHOHUYECKUE YPAaBHEHUS.

KommiekcHble uncia, onepaniy HaJ HUMH B ainredpanyeckon popme.

Monyns ¥ apryMeHT KOMILIEKCHOTO 4YMCJIa, TPUTOHOMETPHUYECKAs M I10KA3aTEIIbH:

¢opma. Omepauuu Hajg KOMIUICKCHBIMH YHCIAMH B TPUTOHOMETpHUYECKOH (opM

®opmyna Myaspa.

Paznea 3.

ITpenmer Teopun BeposiTHOCTU. CitydaliHoe COObITHE. DIEMEHThl KOMOMHATOPUKH.

Kitaccnueckoe, TeOMETpUYECKOE U CTATUCTUYECKOE OIIPEIEIICHUE BEPOSTHOCTH.

Teopemsl CIOKEHNSI U YMHOKEHUS BEPOATHOCTEH.

®opmyna noaHo# BeposTHOcTH. Popmyna baiieca.

HeszaBucumeble ucnsitanus. @opmyia bepnyum, npubnmkenHas Gopmyiia [lyaccona.

JuckperHas cnydvaiiHas BenuumHa. Ee ¢yHKmmst pacnpenenenus. MaTeMaTHUECK(

OKUJAHUE U JUCIIEPCUS TUCKPETHOM CIIy4aliHON BEJIMYUHBI.

7. OCHOBHBIE THUIIBl JUCKPETHBIX pAaCHpeAEICHUIl: TeOMETPUYECKOE,
pacnpeznenenue Ilyaccona.

8. HempepbiBHast ciyuaiiHas BenuYMHA, €€ (QYHKIOHMS paclpeieieHus, IUIOTHOC
pacnpeznenenus. MaremaTHdeckoe 0XHJIaHUE U AMCIEPCUS HEIPEPBIBHOW CIIydaiiH(
BEJIMYMHBI.

9. HopmanbHblii 3aK0H paciipenesnenus, pynkius Jlamaca.

24.
25.
26.

ok wdE

OMHOMHUAIILHO

Kputepuu onenku
U IIIKajga

MakcumajibHOe KOJIH4eCcTBO 0a/LUI0B 32 KOJLJIOKBUYM — 10
Hauucnenue 6aioB onpenensercs ciaeayoluMu KpUTEPUIMU:

OLCHUBAHMA ot 7 10 10 GayIoB OLIEHUBAETCS OTBET, KOTOPBIH MTOKA3bIBAET MPOYHBIE 3HAHUS OCHOBHBIX

B bannax MOHSITUH BBICIIEH MAaTEMAaTUKU M OCHOBHBIX TEOPEM MaTEMaTHUECKOTO aHAJIN3a, BIaJICHNUE
TEPMHUHOJIOTHEH, yMEHHE JOKa3bIBaTh MATEMAaTUYECKHE YTBEPKICHUS, 1€1aTh BHIBOJIBI U
0000111eHuS, TPUBOAUTH IPUMEPHI U AaBaTh apryMEHTHPOBAHHBIE OTBETHI;
oT 3 710 6 6aJIJIOB OLIEHUBAETCS OTBET, CBUICTEIbCTBYIOIIMI O HEMOJIHBIX 3HAHUAX
OCHOBHBIX MOHSITUH BBICILIEH MaTEeMAaTHUKH, O HETOCTATOUHOM YMEHUU MPOBOJIUTH
JI0Ka3aTeNIbCTBA MaTEMAaTUYECKUX YTBEP KIEHUHN, apIyMEHTUPOBATh U IPUBOJIUTH
IIPUMEpBHI;
MeHee 3 6aJuI0B OLIEHUBAETCS OTBET, CBUAETENILCTBYIOIUI 00 ypOBHE 3HaHUI HUXKe
MHUHHMAaJIBHOT0, 00 OTCYTCTBUU YMEHHMSI TPOBOJUTH J0KA3aTEIbCTBA MAaTEMAaTHUECKUX
YTBEPXKICHUM.

HaumenoBanme |Tect mo teme 1. JlelictBus ¢ matpuniaMu. Beraucnenne onpenenureneil. Pemenue cucrem

OLIEHO'THOI' 0 JMHENHBIX ypaBHEHUI MeToa0oM Kpamepa u MaTpU4HBIM METOJIOM.

cpeacTBa

[IpencraBnenue u |Tect cogepxut 10 3amay no Teme. Huke nprBeeHbl TPUMEPHI TECTOBBIX 33/IaHUH.

coJiepKaHue

OILICHOYHBIX -3 1

MaTcpualion 1. Boiuncantb onpegenntens 2-ro nopaaka 7 4

BapuaHmel omeemos: 5 5 i) 6




x 1 2
1 2 0|=x
2. KopeHb ypaBHeHMUA 0 21 paBeH ...
BapuaHmel omeemos:-3 0 3 -9

4
3. [laHbl maTpuubl -2 1 n L3 Torpga maTpuua C=48 yyeer

BUA, ...

19 0 15 —163(19 -9 23 16
-9 11 [—2 3 0 11 -3 7
BapuaHmsl omeemos: /

4. HaliTn nuHelHyio KombuHaumio matpuy,  —24+3B rpe

13 -4 2 9 -6
A= B=
[057] (401}

BapuaHmoel omeemos
3 7 -1 4 21 -10 2 2
] 13 2| 3
12 0 -11 12 -10 -11 3 5

5. Onepauus YyMHOXeHMA MaTpuu, obnagaeT CBOMCTBOM ...

BapuaHmsl omeemos:
A(B+C)=AB+ AC C(4+B)=AC+ BC
AB = BA CAB = ABC
X+2y+3z=-1,
6. Pewnts cuctemy | 2X+4Y -2 =12, meronom Kpamepa.

X+y-3z2=09.

BapuaHmel omeemos:

x=1 X=2 X=-2 x=3
Py=2 y=0 cy=0:y=-1
2=-2 z=1 z=1 z=2




-2 -1
7. HaliTn obpaTHYyI0 maTpuLy K A= 0 4

BapuaHmel omeemos:

(0 1
12 41

(05 1) (-05 -0.125 (1 2
1025 -1/ | o 0.25 1-0.25 0.25

Kputepuu onenku
U IIKajga

[Tpu BBICTaBICHNH OAJIJIOB 3a TECT YUYUTHIBAIOTCS CICTYIONTUE KPUTEPHH:
Kasxip1it BepHBIN OTBET Ha 3aJIaHUE JJA€T BO3MOXXHOCTH O0YJarOIIeMyCsl IIOJIYyYnTh 1 Oas.

OLCHUBAHMS MakcuMaJIbHOEe KOJHYeCTBO 0a/LI0B 3a TecT — 10
B Oaytax
[Tpu BhICTaBICHUU OAJIJIOB 32 OTBETHI HA 33aHUSI B OMJIETE YUUTHIBAIOTCS CIEAYIOIINE
KPUTEPUU:
1. Ilpasunvhocms pewienus 3a0au.
2. Bnaoenue munosvimu memooamu evicuieli MamemMamuxu, 3aniaHupo8aHHbIMU &
[paboueti npoepamme OUCYUNTIUHDI.
3. Bnaodenue cneyuanvbHbiMu mepMuHamu U UCNOIb308AHUE UX NPU PeULeHUU.
4. Jlemoncmpayus cnocobHocmu yuacmeoeams 6 paspabomre 0000 eHHbIX 8aPUAHMO8
pewenus 3a0auu (keiic-3a0anue).
HaumenoBanue |[Tect mo teme 3. Pemenue 3a1a4 BektropHo# anreOpbl. CocTaBieHne YpaBHEHUH MIPSIMBIX U
O €HOYHOI'0 TUIOCKOCTEM, HCCIIEI0BAaHNE UX B3aUMHOI0 pacnoyioxkeHus. McciaemoBanrne KpuBbIX
cpeacTBa

BTOPOTI'O ITOpsAAKaA.

[Ipencrasienue u
coJiepKaHue
OLICHOYHBIX
MaTepHraoB

Tect COACPIKUT 10 3a7a4 no teme. Huxe IMPUBCACHBI IIPUMCPBI TCCTOBBLIX 3aJJaHUM.

A(-1;2)  B(:4)

1. [laHbl ABE CMEeXHble BEePLUNHbI KBaapaTa Torpga naowaab

KBaApaTta paBHa ...

BapuaHmel omeemos:
16

2. BblumcnauTb naowaab napannenorpamma c sepwmHamm A(3; 2; -3), B(2; -1; 5), C(0;-4;-

2)

BGpUGHmbI omeemos:

1 1001 1 /2563 1—”22563 i ?

3. BbluMcauTb 06bem TpeyronbHOM NMpaMmuabl C BepLIMHammM B TouKaxA(2; -1; 1), B(5; 5;

4),C(3; 2;-1),D(4, 1, 3)}

BapuaHmoel omeemos:

5 3 3.5 1




a=3-2j-3k ,b=i+2j-k

4. CKanapHoe Npoun3BeaeHNE BEKTOPOB PaBHO ...

“u'll-3 4 0 4*\."3

BapuaHmel omeemoes:2

5. BblumcauTb naowanb TpeyronbHUKa ¢ BepwmHamu A(1;-2; 8), B(0; 0; 4), C(6; 2; 0)

V15 P25 1745

BapuaHmei omsemos:TT 125

6. JaHbl TOUYKM A\ 2Z:-1:-3) n Bl-5.0:-2). Toraa ypaBHeHMeE NAOCKOCTU, NPOXOAALLEN

yepes TOUKy AnepneHanKynapHO BEKTOPY AB, MMeeT BUA, ...
BapuaHmel omeemos:
Tx=v=z-18=0 2x-y=3z-18=0

2x—y—-3z+18=0 Tx—y—z+18=0

7. HanucaTtb ypaBHEHME NIOCKOCTH, MPOXOAALLEN Yepes TOUKY A(l,O,—Z)
neprneHaAnKYNAPHO BEKTOPY E, ecnu B(Z,—1,3), C(O,—3,2).
BapuaHmsl omeemos:
f2x+2y+2z=0

tx+2y+2z=0

i x—2y+z=0 t2x+y-z=0

Kpurepun onenkun
U IlIKaJa

[Tpu BbICTaBIEHUN OAIIJIOB 32 TECT YUYUTHIBAIOTCS CIAEAYIOUIUE KPUTEPUH:
Kaxxnpiit BepHBIN OTBET Ha 3a/1aHKE JIa€T BO3MOXKHOCTH O0yYaroeMycsl MOayunuTh 1 6as.

OLCHUBAHNS MakcuMalibHOe KOJIH4ecTBO 0a/110B 3a Tect — 10
B Dayunax [Ipu BbICTaBJICHNHN OAJJIOB 32 OTBETHI HA 3a/IaHUS B OWJIETE YUUTHIBAIOTCS CIICAYIOIIHE
KPUTEPHH:
1. Ilpasunvrocms pewienus 3a0a4u.
2. Bradenue munosvimu memooamu vicuieii MamemMamuru, 3aniaHupoSaHHbIMU 6
[paboueli npoepamme Oucyuniumbl.
3. Braodenue cneyuanbHblMu mepMuHaAMu U UCNOIb308AHUE UX NPU PEUUEHUL.
4. Jlemoncmpayus cnocooHocmu y4acmeosams 8 pazpabomie 0000 eHHbIX 8APUAHIMO8
pewienus 3a0auu (kelc-3a0anue).
HaumeHnoBaHue Tect o Teme 5. BerancneHue mpeenoB YUCIOBBIX TTOCTIEI0BATENBHOCTEHN U (PYHKIIUH.
OIEHOYHOI0 Uccnenoanue Toyek pa3priBa.
cpencTBa
IIpencraBnenue u |Tect comepxut 10 3amay mo Teme. Huke npuBeieHbI TPUMEPHI TECTOBBIX 33/ IaHUH.
coJiepKaHue
OLICHOYHBIX 1. DnemeHTaMM MHOMECTBa HaTypa/ibHbIX YNCEN ABNAIOTCA ...
MaTepHaoB

BapuaHmel omeemos:




0 -3 17 1
f(x)=arccos(x* —1)

2. Obnactb onpegeneHma GyHKLUN nmeet BUAL, ...

BapuaHmel omeemos:
xe|- 2.2 x&(-/2.42)

e |- 2.0)u(0,-2] xE[—m,—ﬂJulﬁ,+m)

. . . 4n* -3
3. Haiiti mpenen yncioBoit mocaeaoBaTeIbHOCTH |im > .
oo Nt +1
BapuaHmel omeemos:
3
f oo To T4 P =
7
. o . 5) n
4. HaiiTu nipeaen 4rcioBoi mocieaopareiabHocty lim| 1+ —
n—o0 n
BapuaHmel omeemos:
ie i el e t1-e

2
5. Haittu npenen pyHKuu Iim&
x-0 5in 2Xsin5x

BapuaHmel omeemos:
5

= t-2 t3.1 T —
9

JXx=1-2

6. Haiiti npenen dyskipm lim
X—5 X—-5

BapuaHmel omeemos:

4 to 1 t-2/3

1
4

x2 —4

7. Ana ApobHO-paLMOHaNbHON GYHKUMKN Y = TOYKaMM pa3pbiBa ABASIOTCA ...

BapuaHmel omeemos:

X=2 x=1 x=-1 x=0




f( .\7:' = -" ~

8. KonnuecTtBo Touyek paspbiBa GyHKLUM \x— 3“,{.1‘ ! paBHoO ...
Bapuanmer omseemos:
1 2 3 0

Kpurepunu onenku
U ILIKaJIa
OLICHUBAHHUS

B Oautax

[Ipu BeICTaBICHUH OAJIOB 32 TECT YUYUTHIBAIOTCS CISAYIONIUE KPUTCPUH:

Kaxp1ii BEepHBIil OTBET Ha 3aJlaHUE JJaeT BO3MOXXHOCTh 00yYaromIeMycCsl MOJTydnuTh 1 Oa.
MakcumasbHOe Ko/1u4ecTBo 6a/u10B 3a Tect — 10

[Tpu BeICTaBIIEHUY OAJIJIOB 32 OTBETHI HA 3a/IaHUS B OMIICTE YUUTHIBAIOTCS CIIEAYIOIINAE
KPUTEPHH:

1. Ilpasunvrocms pewienus 3a0a4u.

2. Braoenue munogvimu memooamu evicuiell MamemMamuKi, 3an1aHUpo8aAHHbIMU 8
[paboueti npoepamme OUCYUNTUHDL.

3. Braoenue cneyuanvHbiMu mepMuHamu u UCNOIb308aHUE UX NPU PEUUEHUU.
4. Jlemoncmpayus cnocobHocmu yuacmeosams 6 pazpabomie 0000ueHHbIX 8APUAHMOB

pewenus 3a0auu (kelic-3a0anue).

HaumenoBanue
OLICHOYHOI'0
cpeacrsa

Tect no Teme 6. Beruncnenne nponsBoanoit pyukunu. AuddepenunpoBanme GpyHKIni,
3aJJaHHBIX HESBHO U TapameTpuuecku. [Ipon3BoiHas CI0KHO-CTETIEHHOW (YHKIINH.
[IpousBosaHbIe BEICIIMX TOPSAAKOB. ViccnenoBanue GpyHKIHHA.

[IpencraBnenue n
coJiepKaHue
OLICHOYHBIX
MaTepHaoB

Tect COACPIKUT 10 3a7a4 no teme. Huxe IMPUBCACHBI IIPUMCPBI TCCTOBBLIX 3aJJaHUM.

4 3/
y=x3——+Vx“+2

1. MpounssogHaa GyHKUMM X paBHa ...
BapuaHmbel omeemos:
4 2 2 2
3%+ — 32+ + o —+2
x° 33x x° 33x
4 2 2
3t - = 3x? —4lnx+——
x° 33x 33x
x—1
v =arctg
2. MpoussogHaa GyHKLUUM x+1 phagua ..
BapuaHmsel omeemos:
2
1 1 (x+1) 2+
1 2:¥2+1 2:‘62+1 v -1
L 2-3x
v=e
3. MpousBogHas TpeTbero nopaaka GyHKumm ~ paBHa

BapuaHmel omeemos:




_27@2'31’ 27@2_31’ _SEE-BI 9@2‘31’
. dy . x = ¢~ L cost
4. HaI/ITI/I HpOI/I3BO[[HyIO — HapaMeTpI/IlIeCKI/I 3alaHHOU (I)yHKHI/H/I
dx y = /Lsint

BGpUGHmbI omeemoas:

3 -1
5. Beruucnuth npenen Gpyakipn  1im , ICTIOJIb3y# MpaBwmiio Jlonurans
x—1 InXx
BapuaHmel omeemos:
1
i3 I-3 T= !

3

6. Haiitn HanGonbinee 3Hayenne pyskmun Y =8—3x° + x°

BapuaHmel omeemos:

14 1-8 10 18

_aq_ 2 _
7. K rpaduky o yHKUMMK f(x-}_j x B ero To4yke c abcuwmccoi 0 nposeaeHa

KacaTtenbHadA. Torga naowanb TpeyroabHUKA, O6pa3OBaHHOFO KacaTe/ibHOM u oTpe3Kkamu,

OTCEKaEMbIMM €10 Ha OCAX KOOPAMNHAT, PaBHa ...

BGpUGHmbI omeemoas:

4 8 4,5 2,25
2-3x
flx)=In
’ x—2
8. Nlopu3oHTanbHaA acumnToTa rpaduka GyHKLUK 3apaerca
ypaBHeHWem BMAa ...
BapuaHmel omeemos:
y-1ln3=0 y+In3=0 y+3=0 y-3=0

o II|' _2 _ ¢
9. MNpubankeHHoe 3HayeHue GyHKUUMU Jlxl=~x"+5 npwm x=1,94, BbIYMC/IEHHOE C

ncnonb3oBaHMem anddepeHumnana Nepsoro NopaaKa, PaBHo ...

BapuaHmei omeemos:




2,96 2,98 3,04 3,02

Kpurepun onenku
U IIKaja
OLICHUBaHMS

B Oaax

[Tpu BBICTaBICHUH OAIIJIOB 32 TECT YUYUTHIBAIOTCS CIEAYIONIUE KPUTCPUH:

Kasxnprit BepHBIN OTBET Ha 3aJIaHHUE AT BO3MOXXHOCTH O0OYJarOIIEeMyCsl IIOTYyYnTh 1 Oas.
MakcuMajbHOE KOJHYecTBO 0aJ110B 3a TecT — 10

[Tpu BEICTaBICHMHU OAJIJIOB 32 OTBETHI HA 3aJaHUS B OMJIETE YUUTHIBAIOTCS CIICAYIOIINE
KPUTEPUHU:

1. Ilpasunvrocms peutenus 3a0a4u.

2. Braodenue munosvimu memooamu 8blculett Mamemamuxu, 3aniaHupo8aHHbIMU 6
[paboueti npoepamme oucyuniumbl.

3. Braoenue cneyuanbHbiMu MepMUHAMU U UCTIONIL30BAHUE UX NPU PEULCHUU.

4. Jlemoncmpayusi cnocooHocmu y4acmeosams 8 paspabomie 0000UWeHHbIX 8aPUAHNO8

pewenus 3a0auu (ketic-3a0anue).

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

Tect no Teme 7. IHTErpupoBaHue pa3InyHbIX KJIaCCOB (DYHKIIHHA.
Brruncnenue onpeeseHHbIX HHTerpainoB. [Ipunoxkenns onpenesieHHOro HHTerpaia.

Brruncnenue u HUCCICI0OBAaHUEC CXOAMMOCTH HECOOCTBEHHBIX HHTCIPpaJIOB.

[Ipencrasienue u
coJiepKaHue
OLICHOYHBIX
MaTepHaoB

Tect conepxut 10 3amau o Teme. Huske npuBeieHbl IPUMEPHI TECTOBBIX 3a/IaHUH.
1. NepBoo6pasHbiMu GyHKUMM y=-10 sin 3x cos 2x ABNAIOTCA ...

BapuaHmel omeemos:

y=5(cos 5x+cos x) y=cos 5x+5cos x+9

y=cos 5x+5 cos x y=-25c0s 5x-5 cos x

2. Ucnonb3ysa Gopmyny MHTErPUPOBaAHUSA NO YacTAM B HeonpeaeleHHOM UHTerpane,

BbIYNCANTD J(x +2)cos2xdx.

BapuaHmul omeemos:
I X;_ZSin2X+%COSZX+C i gsin2x+0032x+c (x+2)sin2x+%0052x+c

lsin 2X +i20052x +C
4 2

X
3. Beruucnuth uHTETrpa Iz—dx
X

—3X+2

BapuaHmel omeemos:

2 ¢ P Inx—2/+Injx-1+c
-2
2 _ InX==
In‘x 1‘+c Tnx—l +C




4. BblYNCANTDb MHTErpan IL
1-sinx

BapuaHmbel omeemos:
X
tg —
X 2
tg—-1+c
g 2

X
-—=+4C¢  ———+c¢c T-tg—-+cC
X X

5. BeruncnuTh nHTETpa I V4 —x%dx

BapuaHmel omeemos:

X . X X . X
2arcsmE+sm(2arcsm§] +C T arcsmE +sm(arcsm—j +C

: : X X
arcsinx +sin(2arcsinx)+c 1 arcsin +sm[2arcsm + cj

1
2 e xdx
6. 3HaueHMe onpeaeNeHHoro uHTerpana |

paBHo...

BGpUGHmbI omeemoas:

el-e e—\/E \/E—e e -e?
} .
T cc:sr
7. [lna onpeAeneHHOro uHTerpana 1 cnpasea/IBO PaBEeHCTBO .
BapuaHmsl omeemos:
3 X £
-I- 2 4 2 4 2 3 2
X x X
_[ dx = 2_[ dx _[ dx =2 _[ dx
7y cosx , COSX Ty cosx 7y cosx
4 4 3
x
-I- 2 ~ 1 2 4 2
2. 0x X
_[ = dx _[ dx=10
- cosx T I,cOosX CosXY
i




8. MNnowaab puUrypbl, oOrpaHUYEHHOM NPAMbBIMK y=X, Y=2X, X=-1 , BbIYNCNAETCA C MOMOLL,bIO

MHTErpana...

9. Mnowaab ¢urypbl, N306parKeHHOM Ha PUCYHKe

BGpUGHmbI omeemoas:

-1

T(Zx— X)dx T(x—Zx)dx ? 2xdx [ xdx
) ]

-1

paBHa ...

10. HaiiTn myvHy 1y KpuBoii Yy = +/X®  OT Hawyama KOOpAMHAT JI0 TOUKH €

KOOpAUHATaAMU (4;8) .

BapuaHmel omeemos:

34 20 50
3 3 3

w |

BGpUGHmbI omeemoas:

18 (1i0° 1) Sh0 12 (mo-g) 12
27 27 27 27
_[ xte™ dx
11. Heco6cTBeHHbINM uHTerpan
BapuaHmel omeemos:
1 B 1
3 paBeH 3 pacxoauTtca paBeH 1

paBeH

Kpurepun onienku
U IIKaJa
OLICHUBaHMS

[Ipu BeIicTaBICHNH OAJJIOB 32 TECT YUYUTHIBAIOTCS CIEAYIONIUE KPUTEPUH:
Kasxprit BepHBIN OTBET Ha 3aJIaHNUE JJA€T BO3ZMOXXHOCTH O0yJarOIIeMyCsl OTYYUTh 1 6asn

MakcuMajibHOe KOJIH4ecTBO 02717108 3a TecT — 10




B OaJuax

[Tpu BhICTaBICHUH OAJIJIOB 32 OTBETHI HA 3aJ]aHUs B OUJIETE YUUTHIBAIOTCS CIICAYIOIINE
KPUTEPUU:

1. Ilpasunvrocms peutenus 3a0a4u.

2. Braoenue munogvimu memooamu evicuiell MamemMamuKi, 3an1aHUpoO8aAHHbIMU 8
[paboueti npoepamme oucyuniumbl.

3. Buraoenue cneyuanvHvimu mepmMuHamu u UCNOIb308AHUE UX NPU PEUUEHUU.

4. Jlemoncmpayusi cnocooHocmu y4acmeosams 8 paspabomie 0000WeHHbIX 8aPUAHNO8
pewenus 3a0auu (ketic-3a0anue).

HaumenoBanue
OIIEHOYHOI'0
cpeacTBa

Tect no Teme 8. [Ipumenenne komOUHaTOpUKH. BrIunciienrne BeposITHOCTH COOBITHS 1O
KJaccuueckoi gpopmyie. McnonszoBanue popmyIibl MOTHON BEPOSITHOCTH, (POPMYJIIbI
baiteca. ®opmyna bepnymiu

[IpencraBnenue u
coJiepaHue
OLIEHOYHBIX
MaTepHuaoB

Tect conepxut 10 3agay no Teme. Huke npuBeeHbl TPUMEPHI TECTOBBIX 3a/IaHUH.

ouser ¢ OJIHO3HAYHBIM HOMCPOM.

1. Ha crone sx3amenaropa 20 OuieroB. KakoBa BepOsSTHOCTH TOTO, YTO CTYACHT BBIHET

. TpI/I CTpCJIKa OAHOBPEMCHHO JACJIAOT 110 OAHOMY BBICTPCIIY II0 MHIICHU. Kaxkosa

BEPOATHOCTb TOr0, YTO MHUIIEHb OyAeT MOpa)keHa TOJIbKO OJHOW IyJeH, eciu
BEPOSTHOCTH MOTAJaHNsI B MHUIIICHB JJIs IEPBOTO cTpeska paBHa 0,8, mis Broporo — 0,7,
st Tpetbero — 0,67

. Ha cknax moctynmna mpoaykums Tpex ¢padpuk. [Tpoxykius nepBoit padpuku cocraBuia

20%, Bropoit — 46%, TpeTbeil — 34%. 13BeCTHO, UTO CpeHUI NPOLIEHT HECTAaHAAPTHBIX
u3nenuii nepBoit Gpadpuku pasen 3%, BTopoit — 2%, Tpetheit — 1%. Haiitu BeposiTHOCTh
TOTO, YTO HayAauy B35TO€ H3ZeNue MPOU3BEACHO Ha mepBoil (adpuke, eciu OHO
0Ka3aJ70Ch HECTAH/IAPTHBIM.

.BepOHTHOCTB XOTA OBl OAHOI'O ITOABJICHHA COOBITHS IIpH IIeTI&IpéX HC3aBHUCHUMBIX

ucnelTanusax pasHa 0,59. KakoBa BEpOSITHOCTb MOSIBIEHUS COOBITHS MPU OJHOM OIIBITE,

CCJIM IIPU KAKAOM OIIBITEC 3Ta BEPOATHOCTDH OILI/IHaKOBa?

Kpurepun onenku
U IlIKaJIa

[Tpu BBICTaBICHNH OAJIIIOB 32 TECT YUYUTHIBAIOTCS CIEAYIONINE KPUTEPHH:
Kasxip1it BepHBIi OTBET Ha 33JIaHUE JAET BO3MOKHOCTh 00yJaroIieMycsl MOayunTh 1 6as.

OLICHUBAHUA MakcuMAaibHOe KOJIM4ecTBO 6a/uioB 3a Tect — 10
B banax [1pu BbICTaBIEHNH OAIOB 32 OTBETHI HA 3aJaHUS B OMJIETE YUUTHIBAIOTCS CIIETYIOIHE
KPHUTEPHUH:
1. IlpasunvHocms peutenus 3a0a4i.
2. Bnaoenue munosvimu memooamu eblcuielt Mamemamuru, 3an1anupo8aHHbIMU 6
[pabouell npoepamme OUCYUNIUHbL.
3. Bnaodenue cneyuanbHbiMu MepMUHAMU U UCNONb308AHUE UX NPU PEUleHUU.
4. Jlemoncmpayus cnocooHocmu yuacmeosams 8 paspabomie 0000UeHHbIX 8aPUAHNO8
pewenus 3a0auu (kelc-3a0anue).
HaumenoBanue |Tect mo teme 11. YacTHble npon3Boanble U nuddepeHiran GyHKIMH HECKOIbKUX
OIICHOYHOI'0 IIEPEMEHHBIX
cpeacTaa
[IpencraBnenue u |Tect cogepxut 10 3amay no Teme. Huke nprBeeHbl TPUMEPHI TECTOBBIX 33/ IaHUH.
coJiepKaHue
OLICHOYHBIX Ly 3y .
MaTEpHATOB . YacTHaa nponsBogHan GyHKUMK Z =€ no nepemeHHO x B Touke M (L,1) pasHa...

BapuaHmel omeemos:

e? 3e? 2e? 3e?




2

iy
I~y

=2

Oy z = cos(4xy — 3x)
2. YacTHaa NnpousBogHaA BTOPOro nopsaaka -  GyHKuum i

nmeet

BUA, ...

BGpUGHmbI omeemoas:

—16x% cos(4xy—3x) 16x7 cos(4xy —3x)
9cos(4xy - 3x) - 9cos(4xy - 3x)
y Z =CO0s8 (2:{2 —:cv]
3. NonHbIn guddepeHumnan pyHKUMM </ MmeeT BUA ...

BapuaHmel omeemos:

dz=—sm&x2 xy |- ((4x — v)dx — xdv)

)
dz = —sin (2x% ~ xy )-((4x - y)dx + xdy)
dz = —sin (2x? ~ xy ) (xdv — (4x ~ y)dy)
y)

dz =—sj11(2x2 xy |- (xdx +(4x — y)dy)

4. Haiiti skcTpeMyM (yHKIHHU JBYX MEPEMEHHBIX  Z = X?- Xy + Y2 + 9X — 6Y.

BGPUGHmbI omeemaoas:
T Zmin=—21 BT. M (-4; 1) fzmin=—1 BT. M (-1; 4)
T Zmax= — 21 BT. M (‘4,' 1) T Imax= — 1 BT. M (‘1; 1)

5. Haiiti ycroBHSIi skcTpemMyM bynkimm f(X,y)= x> — 2xy mpu x?y=1.

BapuaHmel omeemos:

T fminz 4 BT. M (‘2,' 1) T fminz 3 BT. M (‘1; 1)
T fmaxz 4 BT. M (‘2,' 1) T fmaxz 1 BT. M (‘1; 1)
- 2 2

6. Moaynb rpagueHTa CKafIApHOro nons

Ale:2:-1) (e > 0)

TOuKe paseH 7 npu & pasHOM ...

BapuaHmel omeemos:




3.2

Kputepun onenku
U IIKajga
OLICHUBAHMS

B Oayutax

[Tpu BbICcTaBIEHUN OAJIJIOB 32 TECT YUUTHIBAIOTCS CIAEAYIOLUIUE KPUTEPUH:

Kaxaplii BepHBIH OTBET Ha 33J]aHKUE JACT BO3MOXHOCTh 00ydJaromeMycst MOyYuTh 1 6a.
MakcumajbHOe KOJIH4ecTBO 0a/L10B 3a TecT — 10

[Tpu BBICTaBICHUU OAJIIIOB 32 OTBETHI HA 33JaHMSI B OMJIETE YUUTHIBAIOTCS CIEAYIOIINE
KpUTEPUHU:

1. IlpasunvHocme peuwieHus 3a0a4u.

2. Bnaoenue munosvimu memooamu evicuieli MamemMamuKu, 3aniaHupo8aHHbIMU &
[paboueii npoepamme OUCYUNTUHDL.

3. Braoenue cneyuanvHbiMu mepMuHamu u UCNOIb308aHUE UX NPU PEUUEHUU.
4. Jlemoncmpayus cnocobHocmu yuacmeoeams 6 pazpabomie 0600 eHHbIX 8aPUAHMO8

pewenusn 3a0auu (keiic-3a0anue).

Haumenosanue
OILIEHOYHOI'0
cpeacTBa

Tect no Teme 15. Pemenue nuddepeHnmaibHbIX YPaBHEHHH IEPBOTO U BBICIIIUX
NopsIIKOB. PelieHre 0THOPOTHBIX M HEOTHOPOIHBIX IMHEHHBIX MU (dHepeHIIHATEHBIX
YPaBHEHHI BBICIITUX TOPSIKOB C MMOCTOSHHBIME KO3 PUITUSHTAMH

[IpencraBnenue u
coJiep>KaHue
OLICHOYHBIX
MaTepuasoB

Tect conepxkur 10 3anau no reme. Huxe npuBeaeHb! IpuMepbl TECTOBBIX 3aJaHUM.
1. YpasHeHue y' + (3x + 1)y = 2x3 asnsaertca...
BapuaHmer omeemos
NVHEWHbIM HeOAHOPOAHbIM AnddepeHLManbHbIM ypaBHeHNEM 1 nopaakKa;f
ypaBHeHnem bepHynnu;
ypaBHEHMEM C pa3genAlWnMmCca nepemeHHbIMY;
ogHopoaHbIM agnddepeHUnanbHbIM YpaBHEHUEM

2. HaliTn yacTHoe pelueHMe 04HOPOAHOTO AnddepeHLManbHOro ypaBHEHUS

y'=\g+%, ecnn y(1)=1/4
BapuaHmel omeemos:

y=;0nlx|+ 1%  y=x(nlx|+ D

y=(nlx|+ 1% y=x(nlx| +1)2

3. Havit 06wwmii BUA, 4aCTHOTO pelleHna IMHEHOro HEOAHOPOAHOIO YpaBHEHMA 2-To
nopAZKa C NOCTOAHHbIMU KoabduumenTamn  y  + 3y — 4y = 2e3*.

4. NaHo anddepeHumanbHoe ypasHeHne (1 — x)y' —y =0 npny(0)=2.Toraa
MHTEerpanbHas KpMBas, KOTopana onpeaenaeT peleHne 3Toro ypaBHeHun, UMeeT BUA,:




A

I A
B
C C
! D 0— ‘
1D 2 4 g
2
_1 i

Kpurepunu onenku
U ILIKaJIa

[Ipu BeICTaBICHUH OAJIOB 32 TECT YUYUTHIBAIOTCS CIEAYIONIUE KPUTCPUH:
Kasx1ip1it BepHBIN OTBET Ha 3aJIaHKUE AT BO3MOXXHOCTH O0yJarOIIeMyCsl IIOJIYyYnuTh 1 Oas.

OLCHUBAHMA MakcHMaIbHOe KOJIHYecTBO 6a/10B 3a TecT — 10
B Oayutax
[Tpu BbIcTaBIeHUH OAJIJIOB 32 OTBETHI HA 3aJ]aHKsl B OUJIETE YUUTHIBAIOTCS CIIEAYIOIINE
KpUTEPUU:
1. Ilpasunvrocms peutenus 3a0a4u.
2. Bnaoenue munosvimu memooamu evicuieli MamemMamuxu, 3aniaHupo8aHHbIMU &
[paboueti npoepamme OUCYUNTIUHDI.
3. Braodenue cneyuanvbHoiMu mepMuHamu U UCNOIb308AHUE UX NPU PeUUeHUU.
4. Jlemoncmpayus cnocobHocmu yuacmeoeams 6 pazpabomre 0600ueHHbIX 8APUAHMO8
pewenus 3a0ayu (keilic-3a0anue).
HaumenoBanue |Tect mo Teme 17. MccienoBanue CXOAMMOCTH YUCIIOBBIX psoB. Haxoxaenue odmacTu
OI€HOYHOI'0 CXOAMMOCTHU (PYHKIIMOHAIBHBIX M CTEIIEHHBIX PsIIOB. Paznoskenue QpyHKuuii B cTeneHHON
cpeacTBa

psa. 3a7aun Ha IPUIIOKEHUS TEOPUU PSATIOB.

[IpencraBnenue n
coJiepKaHue
OLICHOYHBIX
MaTepHraoB

Tect COACPIKUT 10 3a7a4 no teme. Huxe IMPUBCACHBI IIPUMCPBI TCCTOBBLIX 3aJJaHUM.

00 ,)'H
“

X~

1. Cymma uncnosoro paga "=l paBHa ...
Bapuanumer omeemos:
2 2 2
9 9 5 5

2. CXO,D,FILLI,EVICH ABNAETCA YMcnosaa nocnenoBatesibHOCTD ...

BapuaHmel omeemos:

1+ 51+ 6n° (_ﬂn3n2—3n+1
24+n-n’ 2nt +2
}n nz—l nz—n
n +1 nt 2

3. CxopAawmmmnca pagamm ABNALOTCA ...




BapuaHmbel omeemos:

n-1
§1 2 ()
n=1" n=1 Jn
 n+l ® nl!
3 2

4. A6CONOTHO CXOAAWMMUCA PASAMM ABAAIOTCS ...

BapuaHmel omeemos:

2 ()" 2 ()"
n§1 n nZ=:1 Jn
nZ::l( ) n®+4n E‘l( ) nt

Sa,(x+3)"

5. Paguyc cxogMmMocTu cTeneHHoro paga - 1 paseH 5. Torga nHTepsan

CXO4MMOCTM 3TOTO pAga UMEET BUA, ...
BapuaHmel omeemos:
(-8; 2) (=2;8) (=5;5) [-8; 2]

flx)=arctgx

6. Pag MaknopeHa gna pyHKkumm MmeeT Buj ...

BapuaHmel omeemos:

33

Z[— l)n 3j”+1 ol IE[— l; l:l

2+l
3 (21

2?’1+] :_'.{E[—E;S]

p2ntl 11
B s Xz —i—
Z[ EETTE R [ 3'3]

Z(— 1)

- 3 e
>(-1) x 1,
w=10

2n+1 _xE[—S;S]




Kpurepun onenku
U IIKaja

[Tpu BeIcTaBIEHUH OANJIOB 32 TECT YUYUTHIBAIOTCS CICAYIONIUE KPUTEPUH:
Kaxip1ii BepHbIil OTBET Ha 3a/laHie JaeT BO3MOXHOCTH 00y4aroieMycst MoyryuuTs 1 Oam.

OLCHUBAHM MakcumMaibHOoe KOJIM4ecTBo 61108 3a Tect — 10
B Oanax
[Tpu BBICTaBICHUH OAJIJIOB 32 OTBETHI HA 3aJJaHKs B OUJIETE YUUTHIBAIOTCS CIICTYIOIINE
KpUTEPUU:
1. Ilpasunvrocms peuienus 3a0aqu.
2. Bnaoenue munosvimu memooamu evicuieli MamemMamuKu, 3aniaHupo8aHHbIMU &
[paboueii npoepamme OUCYUNTUHDL.
3. Bnaodenue cneyuanvnvimMu mepmMuHamu u UCNOIb308AHUE UX NPU PEUUEHUU.
4. Jlemoncmpayus cnocobHocmu yuacmeoeams 6 pazpabomie 0000ueHHbIX 8APUAHMOB
pewenus 3a0auu (keiic-3a0anue).
HaumenoBanue |KonTposabnas padora mo teme 20. Borunicienue 1BONHBIX U TPOWHBIX UHTEIPAJIOB.
OLICHO'THOI'0 Pewenne 3a1a4 Ha IPUIIOKEHNS KPATHBIX NHTETPAJIOB.
cpeacTBa
IIpencraBnenue u [BapuaHt 01
coJiep>KaHue
OUCHOHHBIX 1. U3MeHUTb NopAnoK MHTErpupoBaHuA Izdszx f(x,y)dy
MaTepuaioB 1 X

2. HanTh ueHTp TAXKECTM TOHKOM O4HOPOAHOM NNACTUHDBI, OTPAHNUYEHHON NPAMbIMU

X=9, Yy 2X unapabonon Yy =15 X2 B NePBOM KBaJpaHTe.

3. Hantm maccy M T1Bepforo Tena, OrPaHMYEHHOrO B MEPBOM OKTaHTe

KOOpAUHATHbIMU NMNOCKOCTAMU U NJIOCKOCTbIO X+% Z 4. NnotHocTb Tena

paBHa pEX,Y,Z) X.
BapuaHTt 02

0 2—X
1. M3MeHUTb NopsaaoK MHTErpMpPOBaHUA I—ldxjx f(x,y)dy

2. Bbluncantb IIDeXZ+y2dXdy , roe 0D: x2+y?2=9.

3. Hantm o6bem o065acTK, 3aKNOYEHHOM MeXAy MOBEPXHOCTbIO UMANHAPA

y2 +92% 9 u nnockocTamMM X=B=Xx y 6.

Kputepuu oneHku
1 1IKaJia
OLICHUBAHHUS

B Oayutax

[Tpu olieHKe BBIMTOJHEHHON KOHTPOJIBHONW PabOThl yUUTHIBAIOTCS CIEyIOIINE KPUTEPUU:
1. 3nanue ¢opmyn u meopem gvicuieli mamemamuxu
- 3HaeT (popMyJIbl U TEOPEMBI B IIOJTHOM 00BEME, IPETYCMOTPEHHOM ITPOrpaMMOit
IUCIAIUINHEL — 2 Oaiuia;
- 3HaeT (hopMyJIbl U TEOPEMBI HETIOIHO, ITOKa3aHo 00lee MOHUMaHUE BOIIPOCa,
JIOCTaTOYHOE JUIs AaJbHEHIIero n3y4eHus porpaMMHoOro marepuaia — 1 Gamr,
- He 3HaeT GOPMYJIIBI U TEOPEMBI BhICIICH MaTeMaTuk — () Gaios;
2. [locneoosamenvrocms U3N04CEHUs peUeHUs. 3a0aiu
- peleHue 3a7auu U3JI0’KEHO MOCIeI0BATENbHO, JOCTATOYHO XOPOLIO MPOIyMaHo — 3
Oaia;
- IIOCTIeI0BATEIbHOCTD U3JIOKEHHS PELICHHUs HEJI0CTaTOYHO pojymMana — 1 6a;
- IyTaHHIIa B U3JI0)KEHUHU pemieHus: — 0 6aos;
3. Vmenue npumenams munogvle Memoowi peuienus 3a0a4u
- IOKa3aHO YMEHHUE B MPUMEHEHHH THIIOBBIX METOJIOB pelleH s 3a1ad — 3 Oasuia;
- IPUMEHEHHE TUTIOBBIX METO/IOB BBI3bIBAET 3aTpyAHEHHE — 1 Oam;

- IOKa3aHO HCYMCHUC B IPUMCHCHHWU THUIIOBBIX MCTOJ0B PCHICHUA 3a1a4 — 0 6aJ'IJIOB;




4. BraoeHnue Hasvikamu 0000WeHUs U aHATU3A 3a0a4lU, NPUMeHeHUe HeCMAaHOAPMHBIX

Memooos

- MOKAa3aHO YMEHUE JIeJIaTh 0000IIECHIE U aHAJIN3, TPUMEHITh HECTaH AP THBIC METOIbI
pemieHus: — 2 6ainna;

- 000011IeHIE, aHATM3 U TIPUMEHEHNE HECTaHIAPTHBIX METOIOB JICIAFOTCS C TOMOIIIBIO
npernonasarens — 1 6awr;

- MOKa3aHO MOJTHOE HEYMEHUE JIeNiaTh 00001IeHe U aHainu3 3a1a4u — 0 6asios
MakcuMajibHOe KOJH4ecTBO 0a/u1oB - 10

HaumenoBanue |KonTposabHas padora mo teme 21. Borunicienue KpUBOJIMHENHBIX HHTETPAJIOB IEPBOTO U
OLICHOYHOI'0 BTOpOrO poaa. [Ipunoxenus. @opmyia I'puna

cpeacrsa

IIpencraBnenue u Nel

coepKaHue

OLICHOYHBIX 1. Haintn maccy KpuBow L, 3apaHHoOM ypaBHeHnem Yy =Inx,roe 1<x<e, ecnmee
MaTepUaioB

NAOTHOCTb B Ka)K,D,Oﬁ TOYKeEe paBHa kX2 .

2. BblMMCAUTD KPUBOJIMHEWHBIN MHTErpan 2-ro poga I(4x+y)dx+(x+4y)dy, roe
AB

KpuBaa AB 3afaHa ypaBHeHWEM Y = x4, ALD, B(-1l).

3. NpumeHsas Teopemy MpuHa, HalTn <J5 EdT, ecu E(x,y) = (—2x2 + y)i +(=2x-3y)]j, C
C

— TPEYro/IbHUK, OrpaHUYeHHbIN NpaAMbIMK Y =B, X 21 Yy =X.

12
4., Bbl‘-IVICﬂMTb, €C/1In 3TO BO3MOXKHO, UHTErpan I (y
(0;2)

2x+2y) dx -+ (x2y+ 2x)dy .

Ne2

1. Haiitm maccy kpuBon L, 3agaHHOM ypasHeHnamu: X = 3t, y:3t2, z = 2t3 o7 Toukm

0(0,0,0) pgoToukn A(3,3,2), eaMHNYHOM NNOTHOCTH.

2. Bbl4MCAUTb KPUBOAMHENHDBIN MHTErpan 2-ro poaa nyzdy— X2dx, rae Kpmsasa L — 310
L

OKPY*KHOCTb: x2 + y2 =a’.

& 2)
3. BbluMCNUTb, €CNIM 3TO BO3MOKHO, MHTErpan I (y2x +2y)dx+ (X2y +2x)dy .
()

4. BblYMCAUTb, €CAN 3TO BO3MOXKHO, MHTErpan
& 2)

J. (x2 —2xy2 +3)dx+(y2 —2x2y+3) dy.
(0;-1)




Kpurepun onenku
U IIKaja

ITpu orieHKE BBINOIHEHHON KOHTPOJIBHOM paOdOThl yUUTHIBAIOTCS CIEAYIOINE KPUTEPUU:
1. 3uanue chopmyn u meopem svicuieli Mmamemamuxy

OLCHUBAHM - 3HaeT (HOPMyYJIbI K TEOPEMBI B TIOJIHOM 00BEME, IPELYCMOTPEHHOM IIPOTPAMMON
B Oamax
IUCIHHIUIMHEL — 2 0aia;
- 3HaeT (HOPMYJIBI U TEOPEMBI HETTOIHO, TIOKa3aHo 00Iee MOHUMaHUE BOIIPOCa,
JOCTATOYHOE IS AaJbHEHIIICT0 H3yUYeHHUs MPOrpaMMHOro Marepuaia — 1 Gair,
- He 3HaeT (OPMYJIbI M TEOPEMBI BhICIICH MaTeMaTUku — () OaylioB;
2. IlocneoosamenbHOCMb U3NIOJCEHUSL peuleHlst 3a0ayu
- pelIeHre 3a]]a91 U3JI0KEHO MOCIIeI0BATEILHO, JOCTATOYHO XOPOIIIO MPOIyMaHO — 3
Oaia;
- MIOCJICIOBATEIbHOCTD U3JIOKCHHS PELICHHS HEJOCTATOYHO poiyMana — 1 Oasr;
- IyTaHMIIA B U3JIOKCHUHU pemeHust — () 0auios;
3. Ymenue npumensms munosvie memoouvl peulenusi 3a0ayu
- MOKa3aHO YMEHHUE B MPUMEHEHUH THIIOBBIX METOJIOB PEIICHH 3aad — 3 Oasuia;
- IPUMEHCHKE TUIIOBBIX METO/IOB BBI3BIBACT 3aTpyAHCHHE — 1 Oaiu;
- MOKa3aHO HEYMEHHE B IPUMEHEHUHU TUITOBBIX METOJIOB pellicHus 3a1au — 0 6auios;
4. Braoenue Hasvikamu 0000weHus U aHaiu3a 3a0ayu, npumeHeHue HeCmaHOApPmMHbLX
Memooos
- I0Ka3aHO YMEHHE JeJIaTh 0000IICHHE U aHAIN3, IPUMECHITh HECTAHAAPTHBIC METO/IbI
peuieHus — 2 6aia;
- 000011ICHIE, aHAJTM3 M IIPUMEHCHUE HECTaHIAPTHBIX METOJIOB JIETIAIOTCS C TIOMOILIBO
npernojasarens — 1 6awr;
- IOKa3aHO I0JHOE HEYMEHHE JeJIaTh 0000IIeHNE 1 aHau3 3a1aun — 0 0aioB
MaxkcumajbHOe KOJIN4ecTBO 6aslioB - 10
HaumenoBanue |KoHTpoabHasi padora mo Teme 23. BrrunciieHue MOBEPXHOCTHBIX HHTETPAJIOB IIEPBOTO U
OLCHOYTHOI'0 BTOPOTO pojia. Pemenne 3a1a4 Teopuu Moss.
CpeacTBa
[IpencraBnenue u Nel
coJiepKaHue
OIICHOYHBIX . _ 2 2
MaTepHATOB 1. Haiiti rpagmeHT nnockoro nona z =4+ x° + y“ B 1ouke M(3; 2).

2. Bblumcauntb H Fnds, rae F=(2x+1)i-yj+ 3nzk , S—uacTb nnockocTu
S

X
g +y+2z—1=0, pacnonoeHHas B NepBOM OKTaHTe (HopManb 0bpasyeT OCTpbIN yron ¢
ocbto 0z).

3.  Bblumncautb ”Fnds, roe F:(x+xy2)i+(y—yx2)j+(z—3)k, S — vactb
S

NoBEepPXHOCTU X2 + y2 = 22(2 > 0) , Bblpe3aHHaA NNOCKOCTbIO Z = 1 (Hopmanb BHeLWHAA

K 3aMKHYTOM NOBEPXHOCTU, 06pa3yemoit AaHHbIMU NOBEPXHOCTAMM).

4. OnpegennTb NOTOK BeKTOopHOro nona F = xi + yj + zk yepes BHELLHIOK CTOPOHY
NOBEPXHOCTM TeTpasapa, orpaHmnyeHHoro naockoctTamm x =0, y=0,z=0,x+y+z=a.

Ne2

y

1. HaitTu — BTouke M no Hanpasnenwio I, roe U =arctg—, m(1;3),/1=3i+
X

4j;




2. Bblumcnutb H Fnds, rae F=8xi+11yj+17zk, S—y4acTb nnockoctv
S
x+2y+3z—1=0, pacnonoxKeHHas B NepBOM OKTaHTe (Hopmanb 06pasyeT OCTpbIN yron ¢
ocbto 0z).

3. BbluncauTb HFndS, roe F=xi+(y+2)j+(z—y)k, S — 4acTb noBepxHocT x?
S
+y>+22=9, Bblpe3aHHaa NocKoCTbio P: z =0 (22 0) (Hopmanb BHELIHAA K 3aMKHYTOW
NOBEPXHOCTU, 06Pa3yemolt AaHHbIMU MOBEPXHOCTAMM).

4. HaiTn notok BekTopHoro nonsa F = (x —y) i + (y + x)j + 22k yepe3 BHewWHIOO

CTOPOHY 3aMKHYTOM nosepxHoctMz= 1 -x*>- y*> , z=0.

Kputepun oneHku
M 1IKaJia
OIICHUBAHUS

B Oayurax

[Tpu orieHKe BBIMOIHEHHON KOHTPOJIbHOM pabOThl yUUTHIBAIOTCS CIEAYIOIINE KPUTEPUU:
1. 3uanue goopmyn u meopem svicuiteli mamemamuxu
- 3HaeT (hOpMyJIbl U TEOPEMBI B TIOJTHOM 00BEME, IPEAYCMOTPEHHOM MTPOrpPaMMOii
IUCLHIUIMHBL — 2 0aia;

- 3HaeT (POPMYJIBI U TEOPEMBI HENOIHO, MOKa3aHo o0IIee MTOHUMaHKUe BOIIPOCa,
JOCTAaTOYHOE IS JaTbHEHUIIIEro N3y4YeHHUs POrpaMMHOro Marepuaia — 1 Gair,
- He 3HaeT (OPMYJIBI i TEOPEMBI BBICIICH MaTeMaTuku — () Oayuios;

2. [locnedosamenbHocms U3N0HCEHUsL PEUEHUsL 3a0adU

- peIlICHHE 3aa4y M3JI0KEHO MOCIIeI0BATEIBHO, JOCTATOYHO XOPOIIO MPOyMaHo — 3
Oajua;
- TIOCTIEIOBATEIbHOCTD U3JIOKCHHS PEIICHHS HEJIOCTATOYHO IpoiyMana — 1 Oar;
- yTaHMIA B U3JI0)KeHUHU pewieHus: — 0 6anos;
3. Vmenue npumensmos munogvle Memoovl peuienus 3a0a4u
- IOKa3aHO YMEHUE B MPUMEHEHUHU TUIOBBIX METOJIOB pelIeHHs 3a1au — 3 Oaa;
- MPUMEHEHHE TUIIOBBIX METOJIOB BBI3BIBACT 3aTpyaHEeHHE — 1 Oa;
- IOKa3aHO HEYMEHNE B IPUMEHEHUHU THIIOBBIX METOJIOB perieHus 3a1a4 — () 0aos;
4. Braoenue nasvikamu 0600ueHus u aHalu3a 3a0ayu, npumMeHeHue HeCmaHOapmMHuLX
Memooos

- IOKa3aHO YMEHUE JIeJIaTh 0000IIEeHNE U aHAIN3, IPUMEHATh HECTaHJapTHBIE METOIbI
peteHust — 2 6asnna;

- 00001IeHNEe, aHATN3 ¥ TIPUMEHEHNE HECTaHTAPTHBIX METO/IOB JIETIAFOTCS C TTOMOIIIBIO
npenozaBarens — 1 Gamwr;

- IOKa3aHO MOJHOE HEYMEHHUE JieniaTh 00001IeHre U aHanu3 3a1auu — 0 0amioB
MaxkcuMajibHOe KoJH4ecTBO 0a10B - 10




4. OnleHOYHbIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTAIUN

HaumenoBanue |Ix3ameH (1 cemectp)

OLIEHOYHOT 0

cpeacTBa

HpeI[CTaBJIeHI/Ie u OLIGHO‘-IHBIC MaTCpHaJibl, BBIHCCCHHBIC HA O9K3aMCH, COCTOAT U3 5K3aMCHAIITUOHHBIX
coJiepKaHue OWJICTOB C 3a/IaHUSIMU TEOPETUUYECKOTO U MTPAKTUUECKOTo xapakTepa. Beero 40
OLCHOYHBIX OK3aMCHAIIMOHHBIX 6I/IJICTOB, COACPpIKAIMUX IO ABA TCOPECTUUCCKHUX BOIIPOCA U IO ABC
MaTepuasioB 3a/1aum.

I[Ipumepsnl 3K3aMeHANMOHHBIX OWJIETOB:
buaer 1
1. BepxHAs M HUXKHAA MHTErpanbHble cymmbl Japby. Teopema o cyL,ecTBOBaHUU
onpeaeneHHoro nHrerpana.
2. [pown3BoAHble OCHOBHbIX 3n1eMeHTapHbIX GyHKUMIA SIN X, COS X, tg X, Ctg X (c BbiBOAOM).
1

3. Haitm ToukM paspbiBa GyHKUMK Y = ex+l, Onpenenntb Ux TMn.

4. WccnepoBaTb CXOAMMOCTb HECOOCTBEHHOIO MHTErpana: J.OOL .
0 25x2 —10x+2
buaer 2
1. ®usnyeckme NpuUNoKeHUA onpeaeneHHOro NHTerpana.
2. [paBuno B3ATUA NPOM3BOAHONM NpPou3BeaeHMA GYHKLUI (C 4OKa3aTENbCTBOM).

1
3. Hantn npounsBogHyto GyHKLUMK Y = tg(l— ).
nx

4. Haiiti AnuHy ayrv nonykybudeckoin napabosnbl y2 = X OT Hauana KOOPAMHAT A0 TOUKM
(4,8).

Kpurepunu onenku
U IIKaJIa
OLICHUBAHUS

B Oasiax

[Tpu BBICTaBICHUH OAJIJIOB 32 9K3aMEH YUUTHIBAIOTCS CIICTYIOIINE TyHKTHI:

1) Babl 3a KOJIOKBUYM (MakcuMyMm 10 GayioB)

2) Basuiel 3a TeOpeTHYECKUE BOMPOCH! (MakKCUMyM 15 6asuioB)

Hauncnenue 6annoB onpenenseTcs CIeAyOMUMU KPUTEPUSIMU:

ot 11 o 15 6anioB oneHUBaeTCS OTBET, KOTOPBIH MOKa3bIBAET MPOYHBIE 3HAHUS
OCHOBHBIX MTOHSITHI BBICIIEH MAaTEMAaTUKH U OCHOBHBIX TEOPEM MAaTeMaTUYECKOTO
aHaJIN3a, BIIAJICHUE TSPMHUHOJIOTHEH, YMEHHE JOKAa3bIBATh MATEMATHICCKHE
YTBEPIKIACHHUSI, ICJIATh BBIBOJIBI U 0000IIEHUS, IPUBOIUTH IPUMEPHI U 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI,

oT 5 1o 10 GamioB O1eHUBAETCS OTBET, CBUJIETEIHCTBYIONINN O HEMOMHBIX 3HAHUSIX
OCHOBHBIX TIOHSITUI BBHICIIEH MAaTEeMaTHUKH, O HEOCTATOUHOM YMEHUU MPOBOIUTH
JI0Ka3aTeNbCTBA MaTEMATHUYECKUX YTBEPIKICHUH, apryMEHTHPOBATh U MPUBOIUTH
MIPUMEpHI;

MeHee 5 6arIoB OIIEHUBAETCS OTBET, CBUIETENLCTBYIOUINI 00 YPOBHE 3HAHUN HUXKE
MHUHUMAJIBHOTO, 00 OTCYTCTBHH YMEHHS POBOIUTH JIOKA3aTeIbCTBA MATEMATHICCKUX
YTBEPXKICHUI.

3) Bael 3a penrenue 3amau (MakcuMyM 15 6amioB)

Hauncnenune 6amioB onpeaenseTcs CIeAyomuMH KPUTSPUSIMU:

ot 11 1o 15 6anioB oreHUBaeTCS OTBET, KOTOPBIN MOKA3bIBAET MPOYHBIE 3HAHUS
OCHOBHBIX (hOpMYJI BBICIIEH MATEMATHKHU M CTAaHAAPTHBIX METOJOB MaTEMATHIECKOTO
aHa/M3a, BIaJCHUE TUTIOBBIMU METOJJaMH PEIICHHUs 3a/1a4, YMEHUE periaTh
HECTaH/IapPTHBIE 337a4l, YMEHUE apTyMEHTUPOBATH BEIOpaHHBIE CIIOCOOHI pEIIeHHUS,
oT 5 10 10 GaymIoB OIeHUBAETCS OTBET, CBUICTEILCTBYIOMINNA O HEAOCTATOYHO
c(OpMUPOBAHHBIX HABBIKAX PEIICHUS 33/1a4, O JIOMYIICHUH MHOXKECTBA MEJIKUX OIIHOOK
IIPH PEIICHUN TUIOBBIX 33J1a4, 0 HEYMEHUH peliaTh HeCTaH apTHBIC 33]1a4H;




MeHee 5 6aJuIOB OLICHUBAETCS OTBET, CBUAETEIBCTBYIOIUI 00 OTCYTCTBUU HaBBIKOB
pelLIeHHs TUTIOBBIX 3334, O JOIMYIIEHUH IPyOBIX OMMOOK MTPH PELICHUN THIIOBBIX 3a/1a4.
MakcuMajibHOe KOJIH4YecTBO 0aJ1710B 32 3k3aMeH — 40

HaumenoBanme |Jk3ameH (2 cemecTp)

OIIEHOYHOI0

CpelcTBa

Hpe[[CTaBJIeHI/Ie )58 OL[eHO‘-IHBIe MaTepI/IaHBI, BBIHCCCHHBIC Ha 3K3aMCH, COCTOAT U3 3K3aMCHAILIlMOHHBIX
CoJIep)KaHuE OMJICTOB C 3aJIaHUSIMHU TCOPETHYECKOTO M MPAKTUYECKOro xapakrepa. Beero 40
OIICHOYHBIX 3K3aMCHAIIUOHHBIX 6I/IJICTOB, Co,uepncanmx 110 ABa TeOpeTI/I‘-IeCKI/IX Bonpoca U 110 qupre
MaTepHAaJIOB 3aJ1a4H, JBE M3 KOTOPHIX SBJISIOTCS TUITOBBIMH, & JIBE UMECIOT MOBBIIICHHYIO CJI0OXKHOCTb.

IIpumepsnl 3K3aMeHAUMOHHBIX ONJIETOB:
buaer 1
1. a) YacTHble Nnpon3BoaHble GYHKUMN HECKONbKUX NepeMeHHbIX. YacTHble MpoM3BOAHbIE
BbICLLUMX NOPAAKOB.
6) CBegeHue ABOMHOIO MHTErpasa K NOBTOPHOMY.

e} 1 1 n
2. a)WccnepoBatb Ha CXOAMMOCTb pAL, Z—n(lJr —j
n
n=14

6) HaliTn yacTHble nponsBogHble 1-ro nopagka Z = XSin(X2 + y) .

3. Haitn obuee pewenne andpdepeHuUManbHOro ypasHeHUA 2-ro nopaaKa
1+(y)
4. BblMMCAUTb TPOMHOM MHTErpaa no obaactu V, orpaHUYEHHOMN YKa3aHHbIMMK
NOBEPXHOCTAMM: m. (1-y)xzdxdydz, V:x=0,y=0,z=0,x+y+z=1
Vv
buier 2

1. a) AndodepeHunan GyHKUUMU HECKONBKUX NEePEMEHHbIX.
6) TpoWHble MHTerpanbl. BOSHMKHOBEHUWE M onpeaeneHne TPOMHOrO UHTerpana.

2. a) Haiitu oblee pellerne anddepeHLManbHOTO ypaBHEHMA C pa3aensiommMmuca
nepemMeHHbIMMU: x2y’ = y4
< n+3
Sn(n+1(n®+4)

6) UccnepgoBaTb pajg Ha CXOAMMOCTb

3. HaiiTn maccy M T8epaoro Tena, orpaHU4eHHOro B NepBOM OKTaHTe KOOPAUHATHBIMM
MAOCKOCTAMM M naockocTbio X += Z 4 .MnotHocTb Tena pasHa pEX,Y,Z)  X.

4. Bblumcantb ABOVIHOﬁ MHTErpan, NCnonb3ya NONAPHbIE KOOPAUHATDI:

H dxdy ,D:y=\/1—x2,y=0.

x+y+1

Kpurepun ouenku |[Ipu BeicTaBieHuN 0aIoB 3a SK3aMEH YUUTHIBAIOTCS CIEAYIOMINE TYHKTHI:
1 HIKaia 1) bannsl 3a TeopeTHueckre Bompockl (MakcumyM 10 6amioB)

OLICHHBaHHs Hauncrienue 6asioB OnpenessieTest CleayOUME KPUTEPUIMH:

B Gamnax ot 7 1o 10 GaymIoB OIeHUBAETCS OTBET, KOTOPHIN MTOKA3BIBACT MPOYHBIC 3HAHUS
OCHOBHBIX TTOHATHH BBICIICH MaTEeMAaTHKNA U OCHOBHBIX TEOPEM MaTEMaTHYECKOTO
aHaJIM3a, BJIaJICHUE TEPMUHOJIOTHEN, YMEHHE JOKa3bIBaTh MaTeMaTHUECKHE
YTBEP)KICHHS, A€IaTh BEIBOBI M 0000IICHHUS, IPUBOIUTH TPUMEPHI U aBaTh
apryMEHTHPOBAaHHBIE OTBETHI;

or 3 0 6 OamioB OLICHUBACTCA OTBCT, CBI/II[CTCJIBCTBYIOH_II/II‘/’I O HCIIOJHBIX 3HAHUAX

OCHOBHBIX ITOHATHH BBICIICH MaTeMaTUuKH, O HEJOCTATOYHOM YMCHHUU ITPOBOJAUTH




JIOKA3aTeNbCTBA MAaTEMATHYECKUX YTBEPIKICHUH, apTYMEHTHUPOBAThH U MPUBOIUTH
MIPUMEPHI,

MeHee 3 6aJUIOB OIICHUBAETCS OTBET, CBUETENLCTBYIONINI 00 YPOBHE 3HAHUN HUXKE
MUHUMAJIBHOTO, 00 OTCYTCTBUH YMEHHSI IPOBOJUTH JI0KA3aTEIHCTBA MATEMAaTHIECKIX
YTBEPKICHUH.

2) Bamel 3a pemenue 3agad (Makcumym 30 6aioB)

Hauucnenue 6amioB onpeaensercs CleayonuMi KpUTCPUSIMHU:

ot 18 1o 30 6aToB OIIeHMBAETCS OTBET, KOTOPBII MOKA3bIBAET MMPOYHBIC 3HAHUS
OCHOBHBIX (hOPMYJI BBICIIICH MaTeMaTHUKH U CTAHJAPTHBIX METOJIOB MaTEMAaTHYECKOTO
aHajn3a, BIaJCHUE TUMIOBBIMU METOJJaMHU PEIICHHS 3a/1a4, YMEHUE PEIIaTh
HECTaH/IapPTHHIE 337a4l, YMEHUE apTyMEHTUPOBATh BEIOpaHHBIE CIIOCOOHI PEIICHHUS,

oT 5 1o 17 GanioB OLIEHWBACTCS OTBET, CBUACTEIBCTBYIOIINIA O HEIOCTATOYHO
c(OpMHUPOBAHHBIX HABBIKAX PEIICHUS 33/1a4, O IOMYIICHIUH MHOXECTBA MEJIKUX OIIMOOK
P PEIICHUU TUITOBBIX 33/1a4, 0 HEYMEHUHU peIlaTh HECTaHapTHHIE 3a1a4H;

MeHee 5 0aJIoB OIIEHUBAETCS OTBET, CBUACTEIIbCTBYIOIINIT 00 OTCYTCTBHH HaBBIKOB
pelleHus] TUTIOBBIX 33/1a4, O IOMYIIEHUH IPyObIX OMIMOOK MPU PEIICHUU THUIOBBIX 3a/1a4.
MakcuMaJIbHOE KOJHYEeCTBO 0aJI7I0B 3a 3Kk3aMeH — 40
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