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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kox n popmynmmupoBka KOMIETCHIIN
A 1 popmyip 1 Kox 1 popmynupoBka HHIAKATOPA JOCTIDKCHHS

u KOMIICTCHIIUHN

Haszsanne OITOII BO,
COKpalleHHOe

OIIK-1.1k : Brameer MaTeMaTU4ECKUMH METOLA
MU ¥ HaBBIKaMU JIJIs1 (OPMYITUPOBAHUS U PEIICH
Yl TESXHHYCCKUX M TEXHOJOTHUCCKUX TPoOIeM

OIIK-1 : Cnoco6eH pemarts 3a1aqu
MpOoQeCCUOHANBHOM JCSITEIBHOCTH
Ha OCHOBE HCITOJIb30BAHUS TCOPETH
YECKHUX U MPAKTUYCCKUX OCHOB €CT
CCTBCHHBIX M TCXHUYCCKUX HAYK, &
TaKXKEe MATEMAaTUYCCKOTO armapara

08.03.01 «Crpowutennc
TBO»
(B-CT)

KommeTeHust cunraercsi cChOpMUPOBAHHOW HA JAHHOM 3Talle B CIy4ae, €CIIH IMOJTyYCHHBIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXUTEIBHO (AMAla3oH KpPHUTEPUCB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBUSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS NIJIAHUPYEMbIX Pe3y/IbTATOB 00y4eHHs

Komnerennus OIIK-1 «Cniocoben pemiats 3a1auu NpoPecCHOHAITBHON JeSTETbHOCTH
Ha OCHOBE HCIIOJIH30BaHUS TEOPETUYECKUX U MPAKTUUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEMaTHUYECKOTO arnmnaparay

Ta6mmma 2.1 — Kpurepun OLleHKH HHAUKATOPOB TOCTHIKCHUS KOMITCTCHIIMH

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO JUCHHUITIMHE

Kputepun oneHHBaHMSA Pe3yabT
aToB O0yYCHUS

Koz u gopmymupoka unankar | Ko | Tu
0pa JOCTMKEHHS KOMIIETEHITUH s o

pe | pe Pesynbrar
3- | 3-
Ta | Ta

CUCTCEMBI MAaTEMATHYCCKHX 3HA
3H - IpaBWIbHOCTb OTBETA IO COAC

HHI 1 HABBIKOB JUIA peIICHUs C

OIIK-1.1k : Bnageetr MmaTtemaru
YEeCKHMH METOJIaMHU U HaBBIKAM

PIl

u Uit popmynupoBanHus u pem | 1 an TaHJAPTHBIX 33734 MPoQecCHoH PIRAHIIO 3a/AHHA, = TOMHOTA 1
e o riyOnHa OTBETa
C€HMSI TEXHHYECKHUX M TEXHOJIOT aJIbHOU JIEATEILHOCTH
MYECKUX TTPOOIIEM v NPUMEHATh CHCTEMY MaTeMaTH | YMEHHE pelaTh CTaHAApTHEIC 3
P | me | geckux 3HaHWH U1 HOPMYIUPO | aladul JUCHUILIMHBI, OCHOBHBIE
2 HHU | BaHUS U PEUICHUS TEXHHYECKUX | THUIBI KOTOPBIX pa30HparoTcs Ha
e ¥ TEXHOJIOTHYECKUX MPobIIeM NPAKTUYECCKUX 3aHATUIX
BJIQJICHUSI MATEMaTHYECCKUMU M
PIl Ha | eromamu 1 HaBbIkamu Juist Gop BJIajieeT HaBbIKaMU BbIOOpa (o
3 Bbl | MYJHMPOBAHUA U PELICHUS TEXH | PMYJ, METOJOB U IIPAaBUJILHOTO

NYCCKUX U TCXHOJOTHYCCKUX II
pobaem

MoJaxoJa K pCeII€HUIO 3ajla4un

Tabnuia 3amosHgeTcs B COOTBETCTBUM ¢ pazzaenom | Pabodeit mporpaMmbl IUCHUTIIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

HaumeHOBaHHE OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B @OC

KoHTponupyemble TeMBbI 1
WCHUIUINHEI

KonTponupyemble muiaHupyeMble pe3
yIbTaTHl 00y4eHUS




Texymuit KOHTpOJIB

IIpomexyTouHas at

TecTarus
Ounas popma 0OydeHUS
PJT1 3Hf“me - OCHOBHBIX IIOHS | 1 1. DnemeHTHI TUHEHHOM Cobecenopate Tecr
THii W METOZIOB MATEMATH | 4 ;1reGppr
YECKOro amnmapara
1.2. AHaauTHYecKast reoM
CobecegoBanue Tect
eTpHs Ha TIOCKOCTH
1.3. DneMeHTh! BEKTOPHO
1 anreOphl U aHAJIUTHYEC
. CobecegoBanue Tect
KO reOMeTpHUH B IPOCTpa
HCTBE
1.4. BBeneHue B aHAIIN3 CobecegoBanue Tect
1.5. IuddepeHunanpHoe
Auddep CobecegoBanue Tect
HCUHUCICHUE
1.6. UnaTerpanpHoe ucyuc
P CobecenoBanne Tect
JIEHHE
1.7. InddepeHnuanpHbIe
Huddepen CobecenoBanne Tect
YpaBHEHHUsI
1.8. Psanpl CobecenoBanue Tect
P2 YMeHue : IpUMEHATh MET VHaMBHAyaTbHOE 1 Teer
06l MATEMATHYECKOTO aIl L
1.1. DnemenTs! MuHeitHoi | OMALIHCE 3a1aHAC
maparta IpH PelicHuH 3a 5
au ajreopel Kontponbas pabor | .
a
WuauBuayansHoe 1 Teer
1.2. AHanuTnyeckas reom | OMAMIHEC 3a/IAHNC
eTpHs Ha TIOCKOCTH KoHTposmbHas paGot Teer
a
WunuBuayansHoOE 1 Tecr
oMalIHee 3aJaHnue
1.4. BBeaenue B aHaIN3
Konrpomnbhas pabot Teer
a
WuauBuayansHoe 1 Teer
1.5. Juddepennuanpuoe | OMAIIHES 3a1anne
MCHUCICHHAC Kontposbas pabor | .
a
WunuBuayansHoOE 1 Tecr
1.6. UnterpanbHoe ucuuc | OMALIHCE 3a/aHne
JICHHIC KontposnbHas pabot Tect
a
UnnuBuayanbHoe 1 Tecr
1.7. Iuddepenmmansupie | OMALIHCC 3a1aHNC
YPpaBHCHIS KonTposbnas pabor | .
a
WnguBuayansHOE
1.8. Psimer AUBUILY A Tect

OMalIHEES 3aIaHUC




Konrpoinbnas pador
R p Tect
a
P3 HaBpik : chonmogaz)nﬂ VHauBHIyaTsHoE 1 Teer
OCHOBHBIX TIOHATHIA, Op .
’ 1.1. Dnements! JauHeitnoi | OMANIHEC 3aIaHAC
MyJ ¥ METOJZIOB MaTeMaTH
anreOpet K 6
YEeCKOro ammapara mnpH ca OHTPOBHAS PAGOT | .
MOCTOSITEIIBHOM PCIICHUU a
3a71a4 "
HIMBUIYAIBLHOE
A Y n Tect
1.2. AnanuTuueckas reom | OMAIIHCE 3alaHNC
€TpHs Ha TIOCKOCTH KoHTpOsIbHast paboT
Tect
a
WnnnBunyansHOE
A Y A Tect
oMalllHee 3aaHue
1.4. BBenenue B aHaau3
KonTponsHnas padot
p p Tect
a
WuguBunyanbHOE
A Y A Tect
1.5. Muddepennuansuoe | OMALIHCE 3allaHne
HCUHUCICHUE K
OHTpOJIbHAs padoT
™ p Tect
a
UnnuBunyansHOE
JHBHILY A Tect
1.6. UnTerpanbHoe ucupc | OMALIHCC 3a/1aHNC
JIEHHE K
OHTpOJIbHAS padoT
p P Tect
a
WuguBunyanbHOE
A Y A Tect
1.7. Muddepernuanpupie | OMALIHCE 3alaHue
YPaBHCHUA KouTtponbHas paboT
™ p Tect
a
UnnnBunyansHOE
JHBHILY A Tect
oMallHee 3aaHnue
1.8. Pagsr
KonrpoinbHas pador
a p p Tect

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo chopmupoBaHHOCTH KOMIETEHIIMM Ha JaHHOM OJTame OIICHUBAETCS 10
pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC)KYTOLIHBIX aTTCCTaU;I/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OILICHKU,
BbIpaXeHHOU B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) paBHa 100
Oaszam.

Bun yueOHol nest O1neHOoYHOE CPEeCTBO
TEJIBbHOCTH CobGecenoBanne | M3 Nel-5 | Konrposbnas padora Nel-5 | Hrorossiii Tect Htoro
Jlexnun 30 30
IIpakTraeckue 3a o5 25
HSITHS
CamocTosTenbpHa o5 25
s1 paboTa
[TpomexyTouHas 20 20
aTTecTalus
HWtoro 30 25 25 20 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTIIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBHUHU C TAaOIHUIIEH.




CymmMma Gano
s OmeHka 1o mpoMex
YTOYHOM aTTeCcTaIu XapakTepucTrka KadecTBa cOpMUPOBAHHOCTH KOMIICTCHIINU
MO JUCIUTUTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHKe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONEpUPYeT IPHOOPETCHHBIMU 3HAHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTS JUCIUILIHHAPHBIX KOMIIETCHITHH: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 1o 75 «YIOBJICTBOPHUTENH | TCYTCTBHE OT/ACIBHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«e 3auTeHO» / V crynenra He ¢(OPMUPOBAHEI AUCHUILIMHAPHBIE KOMIIETCHIINH, IIPOSIBIISIETCS HEIOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 IlpumepHbIii nepevyeHb BOMPOCOB M0 TeMaM

Tema 1: Jy1eMeHTHI JIHHEHHON aaredpbl

1.CdopmynupoBaTh CBOHCTBA ONPEACTUTEICH.

2.Yro nazpiBaeTcs Marpuei? [lepeunciants BUIbI MaTpUL.

3.Yto Ha3pIBaeTCA MIPOU3BEAECHUEM MaTpULl?

4.Yto Takoe cucTeMa JIMHEHHbBIX anreOpandeckux ypaBHEHUH, pelieHue CUCTEMBbI?
Tema 2: AHaJIMTHYeCKas TeOMeTPHS Ha IJIOCKOCTH

5. Kakoe ypaBHeHHE Ha3bIBalOT OOIIUM YpaBHEHUEM MPSIMOIA?

6. Kakoe ypaBHEeHHE Ha3bIBAIOT YPAaBHEHUEM TPSMOI B OTpe3Kax?

7. YTo Ha3bIBAaETCS OKPYKHOCTBIO?

8. ®opmyra BEIYMCIEHUS YIila MEXAY ABYMS IPSIMBIMHU.

Tema 3: ieMeHTHI

NPOCTPAHCTBE
9.9t10 Takoe BeKkTOp?
10.Kakue BeKTOpBI HAa3bIBAIOTCS KOJJTMHEAPHBIMU?

11. Yo Ha3bIBaETCS CKAJISIPHBIM IIPOU3BEACHUEM BEKTOPOB?

12. HeoOxoamumoe ¥ TOCTaTOYHOE YCIIOBHE MEPIICHIUKYISIPHOCTH JIBYX HYJIEBBIX BEKTOPOB
Tema 4: BBenenne B ananus

13.laTh onpenenenue npeaena GyHKIUNA B TOUKE.

14. [latb onpenenenne 0ECKOHEYHO Malol (DyHKIIHUH.

15. Ilepeuncnute cBoMCcTBa OECKOHEYHO MaNbIX (PYHKIIHH.

16. Onpenenenne TOUKA pa3pbiBa NEPBOTO poja.

Tema S: InddepeHunanbHoe HCHUCTICHHE

17.Yto Ha3bIBaeTCs MPOU3BOAHON (DYHKIIUHU B TOUKE?

18. Uto Ha3bIBAIOT SKCTpEMyMaMu (yHKLIUU?

19. ChopmynupoBarh HEOOXOJUMOE YCIOBHE CYIECTBOBAHMS HKCTpeMyMa (PYHKIHMH B

TOYKCE.

BEKTOPHOH ajareOpbl M AHAJUTHYECKOH TIeOMeTpUHM B




20. ChopmynrpoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAaHUS Nepernda rpadguka GyHKIuu

B TOYKC.

Tema 6: UHTerpajibHOE HCUKMCICHHE

21.Yto Takoe nepBooOpa3zHast GyHKITUN?

22 .KakoBa (hopMyna HHTETPUPOBAHUS IO YACTAM?

23. KakoBa (hopmysia 3aMeHBI IEPEMEHHON B HEOTIPEICJICHHOM HHTETpae?

24. Kak BBIYHCIISIOTCS TUIOMIAIN TUIOCKUX GUryp?

Tema 7: InuddepennuanbHble ypaBHEeHHU s

25.Kakue ypaBHeHus: Ha3biBatoTcs naupdepenuuansapiMu? ChopMyarpoBaTh OCHOBHBIE

IIOHATHA.

26.Kakue nu¢pdepeHunanbuple ypaBHEHUs HA3bIBAIOTCS ypaBHEHHUSAMHU |-ro mopsijaka c

pasaciArOIIUMUCS HepeMeHHBIMI/I?

27.Kakue ypaBHEHHS Ha3bIBAIOTCS OJTHOPOAHBIMU AU PEpeHIINATHHBIMU YPAaBHEHUSIMU?
28.Kakoe ypaBHEHUE HA3bIBACTCS XapaKTEPUCTUUECKUM?

Tema 8: Paabl

29.CdopmynupoBaTh NpeaebHBIN MPU3HAK CPABHEHUS YUCIIOBBIX PSIOB.
30.CopmynupoBath npusHak Jlamambepa.

31.Kakue 4uciaoBble psifibl HA3bIBAIOTCS 3HAKONIEPEMEHHBIMU ?

32. Uto Takoe 00JIaCTh CXOAUMOCTH CTEIIEHHOTO psiaa?

Kpamxue memoouueckue yxkazanus
CobecenoBanue MPOBOAUTCS MOCIIE U3YYECHUS COOTBETCTBYIOIIEH TEMBI.
Ilxana oyenku

No bamer* Ornucanue
1 25-30 CTaBHTCS, €CITU CTYACHT MOJHOCTBIO OCBOMJ MaTEepHaI
2 20-24 CTaBUTCs, €CIM CTYACHT Aomyckaer 1-2 ommoku

CraBuTCs, €M CTYACHT M3JIaraeT MaTepuall HeloIHO U A0MYCKaeT HETOYHOCTH B OIpPeIeTICHH
3 10-19 Y TIOHATUH WK (HOPMYIUPOBKE MPABHUIL, H3JIaraeT MaTepHall HEMOCIEAOBATENbHO U JOMTYyCKAET

OmnOKH

CraBuTcCs, €CIIM CTYJCHT 0OHapy)KMBAeT HE3HAHHE OTBETAa Ha COOTBETCTBYIOIIEE BOIIPOCHI, 0TI

4 6-9 yCKaeT OMIMOKH B ()OPMYJTHUPOBKE ONPEICICHUIN U TPABIJI, HCKAKAIOIIUE UX CMBICI, OeCTIOPSIT
OYHO M HEYBEPEHHO M3JIaracT MaTepua

5 0-5 [TposBiIsieTcs MONHOE WITH NPAKTHYECKH OJTHOE OTCYTCTBUE 3HAHUM.

* MoryT ObITh U3MEHEHBI TIPU YCIOBUU COXPAHEHUS MPOIOPIIHI.

5.2 UtoroBbIii TECT

1-ii cemecTp

3aganmue 1.
IIpouuraiite TekcT, BbIOEpUTE BCE (00UH UMY HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMEHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

5 8 -3 -5
OmpenenuTens MaTpULBL A — 2 49 paBeH:
00 1 -7
00 0 3
1)-21
2) 20
3) 30
4)-10
5) 10
OTBeT:

O0ocHOBaHUE:



3aganue 2.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKONILKO) IPABUJIbHbIE BADHAHTHI OTBETA U
3anuIIuTe AaPryMeHThbl, 000CHOBBIBAKOIIHE BHIOOP 0TBETA

2 5 -1 0 4 1
Matpuna o—_|3 7 1 |-Marpuna g=|5 _4 _2|. llpousBenenue marpun 4 u B paBHO:
0 2 3 1 3 -2
24 -15 -6
1) ag=|36 -13 -13
13 1 -10
24 36 13
2) mB=|-15 -13 1
-6 -13 -10
-0 1 13
3) AB=|-13 -13 36
24 -15 -6
-10 -15 -6
4) pB=| 13 -13 -13
36 1 24
24 -15 -6
5) aB=|36 -10 1
13 13 -13
OrtBert:
OO6ocHOBaHHE:
3aganue 3.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe aprYMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

—2X +4X,+ %X, =6

Pemennem cucrembl X+ 2X2 =4 SIBJISIETCS CIIETYIOIINI BEKTOP:
3X, +X,—2X; =6

1) (2;0;0)

2) (-3, 2, 0)

3)(2;2;2)

4)(0; 2;-2)

5) (-2, 0; -2)

Ortser:

O0o0CHOBaHUE;

3ananmne 4.
IIpounTaiiTe TeKCT 3aJaHUA, pelIMTE 3a4a4y, BbINOJHHUB HE00XOAMMBbIE PaCYETHI.
3anummTe OTBET B BH/E YHCJIA U PelIeHue

- -
Haiiaure ckansproe npoussenenne sektopos a = (3;2;-1)u b =(0;5;-1).



OTtBeT:

Pemrenue:

3aganue 5.
IIpouuraiite TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

YrnoBoii kodhdunmeHt npsmoit 8X+6y-7=0 paBeH:

OrtBeT:
O06ocHOBaHue:

3aganue 6.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) TPABUJIbHbIE BADHAHTHI OTBETA H
3alMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIHE BHIOOP OTBETA

VYpasuenue Boicotbl AH B Tpeyronbauke ABC ¢ koopnunaramu A(3;0), B(2;-4), C(8;7) umeer
BUJI:

1) 6x+11y-18=0

2) 2x+4y+3=0

3) 8x+7y=0

4) 11x+6y-13=0

5) 15x-22y-4=0

Otser:

O0ocHOBaHUE:

3aganue 7.

IIpouuTaiiTe TeKcT 3aJaHUsl, pelINTe 3a1a4y, BBHINOJHMB HE00XOAUMBbIE PAaCUETHI.
3anuuTe OTBET B BH/IE YHCJIA M peleHne

Haiinure paccrostane ot Touku A(6;3) mo mpsimoii 12xX+5y-22=0.

Ortser:

Perienue:
3aganue 8.

IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anumnTe OTBET B BHUIAC YUC/IA U PCIICHUC



- -
Haiinute oObeM mnumpamuael TocTpoeHHoi Ha Bektopax a =(2;3;4); b=(1;2;-5);

g=(0;4;1).

OTtBerT:

Pemrenue:

3aganue 9.
IIpouuraiite TeKcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA
. lim 4x* —3x -1
enen ~ 2 ~_ - paBeH:

P o1 3x2 —2x—1 P
1) o
2)0
3) !
5

0>
)%

5) 20
OrtBeT:

O06ocHOBaHue:

3ananue 10.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETA U

3alMUIIUTE AaPIrYMEHTDI, OﬁOCHOBBIBaIOHII/Ie BblﬁOp 0TBETA
2x-3

[Mpenen ¢pyukun lim| —— paBeH:
X+
1)
2)0
3) e3
1
4) E
1
e

OrtBeT:

5)

O0ocHOBaHUE:

3aganue 11.
IIpounTaiite TeKkcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA



2 0 1
Anrebpanueckoe nqononaenue A, marpuisl A=|3 -1 4 |paBHo:
5 8 6

1)2
2)8
3)7
4)1
5) -2
OTBeT:

O0ocHOBaHUE:

Saganue 12.
IIpouuraiite TeKcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI 0TBETA U
3anuIINTe AapryMeHThbl, 000CHOBBIBAKOIIHE BHIOOP OTBETA

BexTopsl 5=a-i—4-]—RH5=3-i+]+ﬂ-RKOJIJII/IHeapHI)IHpI/IaI/IﬂpaBHOM:
1
1) a=-12; p==
) p=4
1
Da==; f=-12
Ja=7:p
3)05—12'/3’——1
’ 4
4) a=4; =3
1
S) a=——; p=12
) P

OTtBeT:
O06ocHOBaHUE:

3aganme 13.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Jlan BekTOp a = (12;,—4;3) . CyMMa HANPABISIOMUX KOCHHYCOB IAHHOT0 BEKTOPA PABHA:
N1

11
2) =
) 13

13
3) =
)11
4)0

5) 2
OTtBeT:

O0ocHOBaHUE:
3ananmne 14.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTEe apryMeHThbl, 000CHOBBIBAIOIIME BbIOOP OTBETA



-15 5 -5

Panr marpunsl A= 3 -1 1 paBeH:
0O 0 O

1O
2) 2
3)1
4) 3
5) 4
OrTBerT:

O0ocHOBaHUE:

3ananue 15.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI 0TBETA U
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

Bexkroproe npousenenue Bektopos a = (-1;0;4)u b = (-5; 3; 2) pasno:
1) (-3i-16j+3K)

2) (-3i-16j-13K)

3) (5i+6j+2k)

4) (7i+6j+3K)

5) (-12i-18j-3k)

Ortser:

Oo6ocHOBaHue:

3ananmue 16.

IIpouuTraiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

VYpaBHeHue npsiMoil mpoxosieit uepes Touku A(3;-2), B(6;5) umeer Bua:

1) 7x-3y-27=0

2) 3x-7y+27=0

3) X-y+27=0

4) 3x+7y=0

5)y=9

OrtBerT:
O0ocHOBaHUue:

3ananue 17.

IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe AapryMEHThl, 000CHOBBIBAIOIIIME BBIOOP OTBETA

VYpaBuenue meauansl AD B Tpeyronbauke ABC ¢ koopaunaramu A(2;-4), B(8;4), C(0;-2)
MMeEeT BUI:

1) 5x+18y-4=0

2) 8x-14y+3=0

3) -3x+7y-1=0

4) 11x+12y=0

5) 5x-2y-18=0



OTtBeT:

O0ocHOBaHUE:

3aganue 18.
IIpouuraiite TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

arcsin 5x

lim
[Ipenen oy ox

paBeH:
1)

2)0

3)2,5

4) -2

5) 10

OrTBer:

O0ocHOBaHUeE:

3ananue 19.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA

YpaBHeHHE MPSAMOIA, TPOXOsIIe yepe3 Touky A(2;5) U oTcekaroIieil Ha ocu OpJUHAT
OTPE30K B = 7 UMEET BUL!

Dx+y-7=0
2)X+y+7=0
Yx-y-7=0
4)x-y+7=0
5 x+y=0
OrtBer:
O0ocHOBaHUeE:
3ananue 20.

IIpouuTaiiTe TekcT 3aJaHUs, pelINTe 3a/1a4y, BBINOJHUB He00XOAUMBbIC PaCUYETHI.
3anummTe OTBET B BU/IE YHCJIA U pellleHue

Omnpenenute paccrostHue oT TOYKH M(2;—1) 10 mpsAMO#, OTCeKarolleil Ha OCSX KOOpAMHAT
orpe3ku a =8, b =6.
OrTBerT:

Pemenne:

2-ii cemecTp

3aganme 1.
IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anumnTe OTBET B BHUIAC YUC/IA U PCIICHUC

/4

2
Brraucime onpeaeneHHbpIil HHTeTpa Isin 2X-sin 3xdx .
0

OTtBeT:



Pemenne:

3aganue 2.
IIpouuraiite TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

O6miee penenne audQepeHImanbHoro ypasHenus Yy +8y +16y =0 umeer B
1) Yoo =€ *(C, +C,x)

2) Yoo =C.e* +Ce*

3) Yo =€"(C, cos4x + C, sin4x)

4) Yoo =C, +C2ex

Ortser:

Oo0OocHOBaHue:

3aganue 3.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3alMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIHE BHIOOP OTBETA
O0mwem Tena, 00pa30BaHHOTO BpalleHUEM (DUTYpPBI, OTPAHUYCHHOM JTMHUAMH Y = sin X (OXHOU
BOJIHOM), y = 0 BOKkpyTr ocu OX paBeH:
1) n?
2) 2n?
)«
2

Vs
4) 2
) 2
OTtBeT:

O0ocHOBaHUE:

3ananme 4.

IIpouuTaiiTe TeKcT 3aJaHUsl, pelINTe 3a1a4y, BBHINOJHUB HEO0XOAUMBIE PaCUYETHI.
3anuuTe OTBET B BH/IE YHCJIA U peleHne

Beramcnuts qumabl 1yr kpuBbix 9y* = 4(3—X)® Mexmy Toukamm mepecedenus ¢ ockio Oy.

OtBet okpyraute 10 0,01
Otser:

Perienue:

3ananue S.
IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anumnTe OTBET B BHUIAC YUC/IA U PCIICHUC

Haitaute nuomans GpUrypsl, OrpaHAYeHHOM TMHUAMH Y = —X° U X+ Y +2 =0,
Ortser:



Pemenne:

3aganue 6.
IIpounTaiiTe TeKCT, BLIOEPUTE BCE (00UH UL HECKONIbKO) TPABAJIbHbIE BADUAHTHI 0TBETA H
3anMIIuTe ApryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA

Jano nupdepennnansuoe ypasaenue Y' —2y' +10y = 0. Torga cOOTBETCTBYIOILEE EMY
XapaKTEePUCTHYECKOE YPaBHEHHE UMEET BUJI:

1) 1+ 2k +10k* =0

2) k? =2k +10=0

3) k> —10k +2=0

4) 2k* -k +10=0

OtBeT:
Oo6ocHOBaHue:

3aganue 7.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI 0TBETA U
3alMUIIMTE APTYMEHThI, 000CHOBbIBAIOIIHE BHIOOP OTBETa

Juddepenimansaoe ypapuenue X*y?y’ + xy® =1 sBusercs:

1) nuHEeWHbIM

2) OHOPOAHBIM

3) ypaBHeHnuem bepnymnu

4) ypaBHEHHEM C Pa3ACISIONMMHUCS IEPEMEHHBIMU
Ortser:

O0ocHOBaHUeE:

3aganue 8.
IIpouuTaiite TekcT, BbIOEpPUTE BCE (00UH UMY HECKOILKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIATE APTYMEHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

1
WnTerpan I(GXZ —2x)%dx paBeH:
x|
128
1) E
64
2) ?
256
T
128
3
5) 18
Ortser:



O0ocHOBaHUE:

3aganue 9.
IIpouuraiiTe TeKcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA

Oynxius Y = 2X° —3X® nocTuraet MakcHMyMa Tpu:

Dx=1
2)x=-1
3)x=0
4)x=6

5/ x=3
OrTBer:
O0ocHOBaHUE:
3apanmne 10.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTe apryMeHThbl, 000CHOBBIBAKOIIHE BBIOOP OTBETA

OyHkIua Y = X° +5X—6 umeer neperud B TOUKE:
1) (-1;-12)

2) (1;0)

3) (0;-6)

4) (2;36)

5) (-2;-48)

Ortser:

Oo6ocHOBaHue:

3aganme 11.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

IIponssoxnas ¢pynkmuu Y = IN(SIN X) pasna:

1) y =tgx
2) y =ctgx
. 1
Y ="7—
SIN X
py=1
) X
. 1
5 Y ="
COS X
OrTBer:
Oo0ocHOBaHUE:
3aganme 12.

IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe apryMeHThbl, 000CHOBBIBAIOIIIME BbIOOP OTBETA



OrnpeenuTe UHTEPBAJILI BO3pacTanusd QyHKIMU Y = 5x* —10x3:
1) (—0;0) U (1,5;+x)

2) (1,5;+00)

3) (0;2)

4) (—o0;0) U (2;+0)

5) (—o0;+0)

OtBer:

O0ocHOBaHUE:

3ananue 13.
IIpouuTaiiTe TeKCT 3aJaHUsA, PelIUTE 3a/Ja4y, BBINOJHUB HEOOXOAMMbIe PaCUETHI.
3anuiuMTe OTBET B BH/IE YMCJIA U pellleHne

HaiiyuTe 3HayeHHe Hem3BecTHOW X, mnpu kortopoit dymkumsa Y = X—IN(1+ X) umeer

IKCTPEMYM.
OTtBeT:

Pemienue:

3ananue 14.
IIpounTaiiTe TeKCT 3aJaHUA, pelIMTe 3aJa4y, BbINOJHHUB HE00XOAMMbIE PACYETHI.
3anuiMTe OTBET B BH/IE YMCJIA U pellleHne

Haiiure miowmass GUrypbl, orpanueHHol dunusavu Y =5X+2X° u Yy =1+4X.
Ortger:

Pemienue:

3aganme 15.
IIpouuraiite TekcT, BbIOEpPUTE BCE (00UH UNU HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

dx

Hrrerpar -[ cos®(2x + 3)

paBeH:

1) %tg (2x+3)+C
2) 2tg(2x+3)+C

1
—tgx+C
3)29

4) %Ctg (2x+3)+C
5) 2ctg (2x+3)+C

OTtBeT:
O0ocHOBaHUE:

3aganue 16.



IIpouuraiite TekcT, BbIOepHUTE BCE (0OUH UNU HECKOILKO) IPABUJIbHbIC BADHMAHTHI OTBETa U
3anMIIUTe apryMeHThl, 000CHOBBIBAIOIINE BBIOOP OTBETA

Jnst pemienus nuddepenuuansHoro ypaBHenus y" —2y' +y =0 caenyer:

1) HemocpeICTBEHHO IPOUHTETPUPOBATH 3TO YPaBHEHHE

2) cnenatb MOACTAHOBKY Yy =p, y"=p’

3) caenaTh MOACTaHOBKY Y’ = p,Yy” = pp’

4) cOCTaBUTh U PELIUTh XapaKTEPUCTUUECKOE YpPaBHEHHE

Ortser:

O0ocHOBaHUE:

3aganue 17.
IIpouuraiiTe TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI 0TBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA

Oomee pemenne auddepeHnnanbHOro ypaBHeHus Y + X =5 umeeT BHA:
2

1) y:5x—X—+C
2
2

X
2) y=—+C
) ¥="

3) y=5x+C

2

4) y:5x+x7+C

OTtBeT:

O0ocHOBaHUeE:

3ananmne 18.

IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIMTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Oob11iee penieHre HEOAHOPOAHOTO JTMHEWHOTO U] PepeHInanbHOro ypaBHEHUS! BTOPOTO
nopsinka Y+ Yy —12y =0 umeeT BHA:

1) Ce ™ +C,e*
2) Ce”

3) 3C,x-e*

4) (C,x+C,)-e*-x
Ortser:

O0ocHOBaHUe:

3ananue 19.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe AapryMEHThl, 000CHOBBIBAIOIIIME BbIOOP OTBETA

N 3-n-2 .
OO6mmii el pajga a, = T Toraa yerBepThIii YieH psia a, paBeH:
n" +
1) X0
17
2) 0

3) 2



4) oo
OTtBeT:

O0ocHOBaHUE:

3aganue 20.
IIpounTaiiTe TEKCT, BHIGEPUTE BCE (00UH ULU HECKONLKO) TIPABHIIbHbIE BADHAHTHI OTBETA U
3aNUIIMTE APTYMEHTHI, 000CHOBLIBAIOLIME BHIGOP 0TBETA
00 n
(x-3)
VIHTepBaIOM CXOMMOCTH CTENEHHOTO psifa » =2
n=1 n5

ABJIACTCH:

1) [-2; 8)
2) (-2;8)
3) (-2; 8]
4) [-2; 8]

OTtBeT:

O0bocHoBaHUE:
Kpamxue memoouueckue yxkazanus
I[ITM coxepxaT TECTOBBIC 3aJaHUS C BHIOOPOM OJHOTO HIJIM HECKOJIBKHX IPaBHIIBHBIX
OTBETOB, BBOJI YHCJIA.
Llkana oyenxu

Ne Bbamner Onucanue
1 19-20 3a/aHKe BBIMOIHEHO MTOJHOCTHIO H IPABUILHO
2 16-18 3agaHue BHIMOIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHHE COACPKUT HEKOTOPbIE HETOYHOCTH
U HECYIIECTBEHHBIE OIIHOKH
3 9-16 3ajaHue BBIOJHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO IMOAXOJ K PEUIEHHIO, U
Jiesl PEIICHUsI, METOJI TIPABUJIbHBI
4 1-9 3a/1aHue BBIIOIHEHO YaCTHYHO, UMEET OLIUOKH, OCYIIECTBIICHA MOTBITKA PELICHS Ha OCHOBE I
PaBHIIBHBIX METOIOB M UJICH PEIICHHs.
5 0 3aaHue He BHIOJIHEHO

5.3 IlpuMmepsl 3a1aHN 1)1 BBINOJIHEHUS] KOHTPOJIbHBIX padoT

Kountpoabsnas padora Nel «jeMeHTbI TUHEHHOH ajredpb»

1. Pemuth cucreMy TUHEHHBIX anreOpanyeckux ypaBHeHU Mmeronom Kpamepa, npu sTom
OnpeAenuTeNb A BBIYUCINUTD MO MPABUILY TPEYTOJIbHUKOB

X+2y+z2=4
3x-5y+3z=1
2X+7y—-2=8

2. Pemnth cucteMy JTMHEHHBIX anredpandeckux ypaBHeHUi MetoqoM Kpamepa, npu 3Tom
ompeseNuTeNnb A; BBIYUCIHUTH Pa3JIOKUB ITO0 IEPBOI CTPOKE

2X—y+4z=15
3X—-y+z2=38
-2X+y+z=0

3. Pemmthb cuctemMy JTMHEMHBIX aldredpanyeckux ypaBHeHH MeToioM Kpamepa, npu 3Tom
ompeenuTens A, BBIYUCIUTD PA3JIOKHB 10 BTOPOMY CTOJIOILY

4x-3y+2z=9
2X+5y—-3z=4
5x+6y—-2z=18



4. PemnTh cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHuil metogom Kpamepa, nmpu sTom
oTpenieTnTeNb A, BBIYUCIUTD, TIOIYYHB HYIH B KAKOM-JINOO CTOJIOIE U Pa3IOKUB 110 HEMY.

2X—-y—-7=4
3Xx+4y-2z=11
3x—-2y+4z=11

5. PemuTh cucteMy TUHEHHBIX anreOpanvyeckux ypaBHEHUH MaTpUYHBIM METOJIOM
X+y—-z=1

8X+3y-6z=2

—-4Xx-y+3z=-3

6. PemuTh cucteMy TUHEHHBIX anreOpandeckux ypaBHEHHH MeTogoM ["aycca
X+y—2=6

2x+3y—-4z=21

X—y—-32=06

7. Hatitu o6miee pemenne HeogaopoaHoi CJIAY.

2X +4X, +6X, + X, — X, =4,

X, +2X, + 3%, + X, =2,
3X, +6X, +9x%; +3X, =6,
3X, +6X, +9%; +2X, —X; = 6.

KouTpoiibHasi pa6oTa Ne2 « AHAIMTHYECKAS] TeOMeTPHs HA MJI0CKOCTH

1. ausr Bepruuabl Tpeyroiabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHeHHS BCEX CTOPOH B
oOuiem BHIE.

2. Jlanbl Bepiunbl Tpeyronbauka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEeHUS BCEX BBICOT B
o6mewm Buze (AN, BN,,CN,).

3. Hanbr Bepumnbl Tpeyronbauka A(1;0), B(-1;4), C(9;5). Haiitn ypaBHEHHUs BceX MeIuaH B
o6mewm Bune (AM,, BM,,CM;).

4. Jlanbl Bepiuabl Tpeyronbuuka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.

5. Mansl Bepummasl Tpeyronsauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHeHust npsimbix AE n AE;

MPOXOSIINX O] YTTIOM 45°k AC.

6. [Jansl BepmmHbl TpeyroipHuka A(-2;-3), B(1;6), C( 6;1). Haiiti Touky B,, CHMMETPHYHYIO
touke B otHOCHUTENnbHO AC.

7. Nausl Bepiunbl Tpeyronbuuka A(-4;-2), B(-6;6), C( 6;2). Haiiti paccrostaue ot Touku C 10
npsimoii AB.

8. Hansl BepummHbl TpeyronpHuka A(4;-3), B(7;3), C(1,10). Haiitn ypaBHenue npsmoit CC,,
IpoxosIel napauiensHo AB.

9. Mausl BepmmHbl Tpeyroibauka A(4;-4), B(8;2), C(3;8). Haiitu ypaBHenue npsmoii CS, eciu

TOYKa S Takas, 4To B—S =2.
SA

10. Tans! Bepuunbl Tpeyronbauka A(-3;-3), B(5;-7), C(7;7). Haiitu ynny ctoponsr AB.
11. Taus! Bepumuabl Tpeyroiabauka A(-3;2), B(2;-4), C(7;7). Haiitu momans Tpeyronsauka ABC.
2 2

12. Jlano ypaBHEHHE KPHUBOI BTOpOro nopsaaka — +~— =1, Haiitu Benuuuny nomyocei.

49 25



2
X
13. IaHO ypaBHEHHE KPUBOU BTOPOTO MOPSIKA T - y2 =1. HaiiT KOOpMHATHI BEPIINH.

2 2

14. laHo ypaBHEHHE KPUBOU BTOPOTO MOPSIKA % + E =1. Haiit KCLIEHTPUCHTET.
x2 2
15. laHOo ypaBHEHHE KPUBOU BTOPOTO MOPSIKA 4—9 - % =1. Haiitu ypaBHEHHS aCHMIITOT.

KountpoabHnas padora Ne3 «BBeieHne B aHAIU3»

Hajitu npeaesbl GpyHKuuii

1 |Imw

o XE 43241’

2 i
x3 X°—2Xx-3

1-cos4x

3. h _
Ilm X -sin X

. (x+1Y)
4-hn1(x_3j-

HccaenoBarh (GYyHKIHM HAa HENPEPbIBHOCTbH, HAMIHTE TOYKH pPa3pbiBa, YKaKUTe
XapakTep pa3phbiBa.

X+4 npu x<-1
1. y={x"+2 npu —-1<x<1,
2X npu X2>1,

1
2.y=92*proukax x =0, x = 2.

Konrtpoabnas padora Ned «/Indpdepenuuaibubie ypaBHEHUSD

1. Haiinute uacTtHOoe pemeHue auddepeHInanbHOr0 YpaBHEHUS C  pa3eNsIoIUMUCS
nepemenHbMH ydy — xdx =0, y(3) =5.

2. Haiinute oOmee pemenue auddepeHInalIbHOr0 YpaBHEHUS C  Pa3/eNsiolUMUCS
nepeMeHHbIMH 3XdX — 2xdy = dx + dy.

3. Ipounterpupyiite ogHOpoaHoe AuddepeHImansHoe ypapHenue 3xyy =y —4x°.

4. TIpounTerpupyiite MuHeitnoe U depeHnnaTbHOe ypaBHeHHe Y + 2V = 4X .

5. Onpenenute Tun auddepeHmansHoro ypapaerns Yy = 2x°y° —2xy .

6. Haitnure obmee penenne nuddepeHuatbHoro ypaBHeHHs: Y = X +SinX.

7. Haitnure pemenue auddepeHnnanbHoro ypaaenus Y y° =1, yI0BITBOPSIOMIETO

3aJJaHHBIM HavyaJbHBIM ycsioBusM Y =1,y =1 npu Xx=0,5.
8. Haiiaure ob1ee pemenue TMHEHHOT0 0THOPOIHOTO AU hepeHInalbHOrO ypaBHEHUS

y —16y =0.
9. Haiinure oOuiee perieHre JMHEHHOTO HEOAHOPOIHOTO U dhepeHIINaIbHOTO YpaBHEHH S
y —y=e.

10. Haitmure yactaoe pemienne audhepeHMaibHOr0 YPaBHEHUSI, YAOBICTBOPSIONIETO
3a1aHHBIM HAYaIBHEIM yernoBusaM Y — Y = 2(1—x); y(0) = y (0) =1.



Kountpoabsnas padora Ne5 «Psabi»

2 (n+2)? y

1. I/ICCJ'IC,I[OBaTB Ha CXOIUMOCTD psAaa 22— , IPUMCHUB HeO6XOI[I/IMBII/I IIPHU3HAK
—=3n"+n-1

CXO0OUMOCTH pdaaa.

= /n-=1

2. UccnenoBaTh Ha CXOUMOCTbD PSIJT Zn— , MpUMEHMB npu3Hak [[amambepa.
~5"(n+1)!
N+ 3,2 .

3. UccnenoBaTh Ha CXOUMOCTH PSIJT Z(—l) , IPUMEHMB paJAuKaIbHBIN npu3Hak Komu.
= N+
n=1

=, cos®(3/n%) 5

4, HCCJ’IC,I[OBaTB Ha CXOIUMOCTD psAaa 23—2 , IPUMCHUB IICPBLIU ITPU3HAK CPAaBHCHUSI.
n=1 \/ﬁ(n + 2)
= n

5. HCCHCHOBaTB Ha CXOIUMOCTD psAa Z—S , IPUMCHUB BTOpOﬁ IIPU3HAK CPpaBHCHUAA.
n=1 4/ (7n — 5)

- 1
6. MccnenoBaTh Ha CXOUMOCTD PSIJT Z

~(Bn-DIn(3n-1)’

IMPUMCHUB UHTCT paJ'IBHbIﬁ IIPHU3HAK

Kommn.

00 (_1)n
7. Hccnenosath Ha YCIOBHYIO CXOOAUMOCTDb 3Ha1<0qepeﬂy}0m1/n71c;1 paa Z n 4 » 11O IPU3HAKY
n=1

JleliOHuIIA.
. s} (X _ 7)I’1
8. HaiiTu nHTEpBai CXOAMMOCTH CTETICHHOTO psiJia, IPUMEHUB Mpu3HaK JamamoOepa Zﬁ .
— NN+
n=1

Kpamxue Memoouyeckue YKasaHus
KonrtposibHast paboTa TO3BOJISET OIPENCIUTh YPOBCHb YCBOCHHUSI Marepuana. [lepen
BBINOJIHEHUEM KOHTPOJIBHOM Pa0OThI HEOOXOIMMO 03HAKOMHTBCS C TEOPETHUCCKUM MaTEPUAIIOM,
MNpEaACTaBJICHHBIM Ha JICKIIUU, npopa60TaTI) MCTOABI pCHICHUA 3a/1a4, pACCMOTPCHHBIX B TUIIOBBIX
npuMepax. 3a pa3bsICHEHHEM TPYIHO YCBaUBAEMbIX BOIIPOCOB Kypca HEOOXOIMMO 00paTUTHCS K

nmpenoaaBaTeiIto.
Llkana oyenxu
Ne bansl OnucaHue
1 20-25 3amaHne BBITIOJIHEHO MOJHOCTHIO U MPABMIIHHO
2 15-19 3aaHre BBIIOJHEHO MOJHOCTHIO, HO PEIICHHE COJIEPKUT HECYIIECTBEHHBIE OINOKH
3 10-14 3agaHue BHIIIOJIHEHO HE TIOJIHOCTBIO WITH COAEPKUT CYIIECTBEHHBIE OLIMOKN
4 6-9 3agaHue BHIMOJIHEHO YaCTUYHO M COIEPIKUT CYIECTBEHHbBIE ONINOKH
5 0-5 3agaHue He BHIITOTHEHO

5.4 BapuaHTbl HHAMBUAYAJbHbBIX JOMAIIHUX 3aJaHU I

HNuauBuayaasHoe gomaiinee 3aganue Nel «JneMeHTHI JMHEITHOH aaredpbn»

1. Beruncnuts OIIPCACIINTCIIb
—2 4 -6 8
5 3 1 3
4 -5 -1 -5
-3 2 8 -2




1 -1 2 1 4
2. Beraucnurs (A'B),GCJ’II/IA: 3 4 -5|B=|2 -3/
5 -2 1 1 -2

1 2 3
3. Borunciuts (3BA+CB), eciu A={0 1 3 |B z(_l 0 ZJ'C _ [l 2],
1 2

0 2 -1 01
-1
3 5 0
4. Beuncnute 06paTHyIo MaTpumy A~ [0 OTHONIEHHUIO K MaTpule A=|0 1 -2
4 -2 1

NuauBuayanbHoe aoMainHee 3agaHue Ne2 «AHAJIMTHYECKAsi TreoMeTpusi Ha
TLIOCKOCTHY
1. {ausr Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoct ABC.
2. Tanbr ae Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHMYECKOE YpaBHEHHE MpsiMoit AB.
3. Jlausl koopauHathl BepinuH mupamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
oowsem upamuasl ABCD.
4. Jlanbsl KOOPAUHATHI BepIMH mupamMuabl A1A2AzAs. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu momnaas rpanu A1A2As.
5. Jlanbl kKoopAMHATHI BepIinnH nmupaMuabl A1A2AzA4. A1 (3; 2;-2), A2(1; 3; 1), Az (6; 2; 0), A4 (0;
2; 2). Haiitu paccrostnie ot BepiiiHbl A1 710 pedpa A2As.
6. lansl koopauHathl BepinnH mupamuasl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocraBpTe ypaBHEHHE IJIOCKOCTHU, IPOXOAAIINX yepe3 BepuinHy A napasuiensHo rpanu BCD.
7. lansl koopauHathl BepiuH mupamuasl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Boruncnute yron mexay peopom AB u rpansio ACD.

NupuBuayanbHoe gomanrHee 3aganue Ne3 «/IuddepennuaibHoe ncyuciaeHue»
o [y 4
1 Haiitu npoussoanyto ¢pyukmun Y = VX' +2X+3.

5 2
2. Haiitn ipenen GpyHKumH |jm ;m
X—0 + -

sinx

3. HaiiTn mpon3BoAHYIO CTETICHHO-TIOKA3aTeIbHON QyHKIMH Y = COS X

x=Int

4. HaiiTu npou3BoHYIO (DYHKIIMH, 33JaHHON apaMeTPHUECKU { 5 -
y=t

5. HaiiTi ipon3BoHy 0 QYHKIMH, 3a1aHHOM HesBHO X~ + y° —4x -9y +5=0.

HUuanBuayannHoe nomamnee 3axanne Ned « MHTErpajibHoe HCINCTEHAE»
1. Haiit Heonpe e IeHHbIi HHTErpal J.(6X2 +8x+3)dx.

2. HaiiTi HeompeieJIeHHbII HHTETpa IZ— dx.
9x“ +16

In? x

X

dx..

3. Haiitu HeonpeaeneHHbIH I/IHTel"paJ'II

4. HaiiTu HeonpeneneHHbI HHTETpall .[ Xsin 2xdx. .
(x+2)dx

5. HaiitTu HeonpeieeHHbI HHTErpai OT palluOHATIBHOU Jpoou I NIV



dx
6. HaiiTu HeonpeaeneHHbIM HHTETpal OT UPPALMOHAIBHON (DYHKIIUU jﬁ
S5—2X+X

7. HaliTu HeonpeaeIeHHbI HHTETPal OT TPUTOHOMETPUYECKON (PYHKIIUU ICOS 4xcos 7 xdx.
1

8. HaifTu onpeaeneHHbIi HHTErpail J.ﬁ
o (X°+1)
2
. 2
9. Beraucnuth miomanb GUrypsl, orpaHudeHHON TuHUSIME Y = X, Y = ?, y =2X,

NuauBuayanbHoe noMainiHee 3aganue NedS «Psaabpy

=z n+1
1. UccnenoBarh Ha CXOQUMOCTH Z 3 1.
- oN—
n=1

2. UccrnenoBath CX0IMMOCTh 3HAKOUEPETIYIOIIETOCS Psiaa
© (_1) n-1
“~ on-1

n

00
3. Haiitu HHTCPBAJI CXOAUMOCTH CTCIICHHOI'O psAla Z
n=1

ne

Kpamxue memoouueckue yxazanus

ITpu Bemosnnenun W13 HEoOXOOMMO MCIIOIB30BaTh TEOPETUUYECKUN MaTepHal, JenaTh
CCBIJIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOICTBA, (popmyJbl u Ap. Pemenne N/13 BoinonHseTcs
HOJIPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIbHbBIE CCHIIKH.

HlIxana OUYEHKU
Ne Bbamner Omnucanue
3a/1aHus BBITIOJIHEHBI TOJHOCTHIO M MTPAaBUIILHO, paboTa oopMIICHA COTIIACHO TPEOOBaHUSIM, pe

1 20-25
HICHHE COJIPIKUT HEKOTOPbIE HETOYHOCTH.
2 15-19 3a/1aHus BBINOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMU OLIMOKAMH, HO TIOJXO/ K PEIICHHIO, U/
s pelIeHNs], METO PABIIIBHBI, paboTa 0opMIIEHa COTIIACHO TPEOOBAHHUSIM.
3 10-14 3amaHusl BBINOJIHEHBI MOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO IOJXOJ] K PEICHUI0, HIes

pelIeHys, MeTO| TPaBIIIbHBI, paboTa oopMIIeHa He IO TPeOOBAHHSIM.
4 6-9 3agaHue BHIMOJIHEHO YaCTUYHO M COIEPIKUT CYIIECTBEHHbIE OIIMOKH
5 0-5 3amaHre He BHITIOIHEHO HJIH BHIITOJHEHO HETPABMIIBHO.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

HCJ'ISIMI/I OCBOCHUA yqe6H0171 JUCHUITIIMHBI «BriciIas maTreMaTHKay SIBIISFOTCS:

- O3HAKOMJICHHE C OCHOBHBIMHU IOHSATHUSAMU BBICIICH MaTCMAaTUKU,

- OCBOCHHEC METOJOB 1 crmoco0oB pPEeIICHNA MAaTEMATUUCCKHUX 3aJiay;
- Pa3BHUTHUC JIOTUYCCKOTO U aJITOPUTMUUCCKOTIO MBIINIJICHU A,
- OBJIaICHUEC OCHOBHBIMHU METOJaMH1 HCCJIICAOBAaHUI,
- BLIpa6OTKa YMCHUA CaMOCTOATCIIbHO paClIUPATh MATCMATHYCCKUC 3HAHUA U ITPOBOANUTDH
MaTeMaTHYCCKUN aHaIn3 MMPUKIAAHBbIX 3a/1a4.
3al[aanI/I JUCHUITIINHBI «BrIcIIas MaTeMaTHKay SBISIOTCS:
- 06yquI/Ie CTYACHTOB MCTOdaM BBICIIICH MaTeMaTHuKu, HCO6XOI[I/IMBIX UM IIpU U3YUYCHUU

OCTaJIbHBIX KypCOB;

- NIPUBUTHUEC CTYACHTAM HABBIKOB HCCIICAOBAaHUA C HCIIOJB30BaHHUEM METOI0B BBICIIIECH

MaTeMaTHKU,

- 00y4YeHHE CTY/ICHTOB METOaM JIOTUYECKH CTPOrOro MOCTPOCHHUS I0Ka3aTEIbCTB;

- (hopMHUpOBaHNE HABBIKOB U YMEHMH, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHUH
MaTeMaTUYeCKHX UCH U METOJIOB JJIsl aHAIN3a U MOJICITMPOBAHUS CIIOKHBIX CUCTEM, IPOIIECCOB,
SIBIICHUH, JIJIS TIOMCKA ONITUMAJILHBIX PEIICHHI U BEIOOPA HAWITYYIITUX CIIOCOOOB peaTH3aIlHH.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHb MIaHupyeMbIX pe3yibTaToB OOy4EHHUs 0 AUCLHUIUIMHE (MOAYIIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENbHON MPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIMHBI (MOIYJIS)

PesynbpTarel 00yueHus O JUCIUILTUHE

Koa n Konn
Hazsanue OITOII (dhopMmyIrpoBKa
BO, (bopmynuposka HWHJUKaTOpa Koz
COKpAILEHHOE KOMTICTCHIIHH JOCTHKEHHUSI pesyib DOopMyIMPOBKa pe3ylbTaTa
KOMITIETEHIIUH
TaTa
08.03.01 OIIK-1 : Cniocoben | OIIK-1.1k : P/l 3HaHUEe | CHCTEMBI MATEMATHUYCCKUX
«CTpouTenbeTBO» | pemarb 3a1auu Bnageer 3HAaHUU U HABBIKOB IS
(b-CT) poeCCHOHANBHON | MaTeMaTHYeCKUMHU pELIeHUs] CTaHAAPTHBIX
JESTEIbHOCTH Ha METOJIaMHU U 3a7a4 IpoQecCHOHATEHON
OCHOBE HaBbIKaMU JJIs JIeSATEIbHOCTH
HUCTOJIL30BaHUS dhopMynrpoBaHUs P12 YMeHue | npuMeHsTb CUCTEMY
TEOPETUUYECKUX U U peLIeHUs MaTeMaTHYECKHUX 3HAaHUI
MIPAKTUIECKUX TEXHUUECKHUX U JUTSL GOPMYITHPOBAHHUS 1
OCHOB TEXHOJIOTHYECKUX peIIeHAS TEXHUIECKUX U
€CTECTBEHHBIX U npobiaem TEXHOJIOTUUECKUX
TEXHUYECKHUX HayK, pobieM
a TakKe P13 HaBrik | BnageHus
MAaTEMaATUYCCKOI'O MaTeMaTUYeCKUMU
anmnapara METOJIaMH U HaBbIKAMH J1J1s

(opMynHUpOBaHUS U
peLICHUs] TEXHUYECKUX U
TEXHOJIOTUUECKHX
npobiieM

B nmponecce OCBOCHUA OUCHUINIMHBI PEINAOTCA 3aJadd BOCIIMTAHUA TAPMOHUYHO
paBBI/ITOfI, HanHOTHQHOﬁ n conuaJibHO OTBETCTBEHHOM JMYHOCTH Ha OCHOBE TPpaaAUIUOHHBIX
pOCCHfICKHX JAYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HeHHOCTeﬁ, MMpEaACTaBJICHHLBIC

B Ta0nure 1.2.

Tabmuma 1.2 — [{eneBbie OpuEeHTHPHI BOCTTUTAHUS




BocnuraTeabpHble 3a7a91

®opMUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPHI

®opMHpoBaHHe IPAXKIAHCKON MO3MIHMHA ¥ MATPHOTH3MA

BocnmTanue yBaxxeHUs K HICTOPHU H
KynbType Poccuu

Co3unmaTensHBIN TPy

BHUMATEIBLHOCTH K I€TAIAM
I'nOKOCTH MBIIITIEHAS
CaMOCTOSTENBHOCTD

®opMupOBaHUE

AyXOBHO-HPABCTBEHHBIX IEHHOCTEH

DopMupoBaHUE OTBETCTBEHHOTO
OTHOIICHHS K TPYAY

Co3unmaTensHBIN TPy

BHUMATEIBLHOCTH K I€TAIAM
I'nOKOCTH MBIIITIEHAS
CaMOCTOSITENBHOCTD

DopMHUPOBaHUE HAYYHO

r0 MHPOBO33pPeHUS U KYJbTYPbl MbIILJIEHHS

PasBurne no3naBaTeIbHOTO HWHTEPECA U
CTPEMJICHHUA K 3HAHUAM

Co3unmaTensHBIN TPy

Tpynomobue
BHEMaTenbHOCTD K IeTalsIM
I'HOKOCTh MBIIUICHHS

®opmMupoBaHHE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

dopMupoBaHHEe HABBIKOB ITyOJIMUHOTO
BBICTYIIJICHHS U NIPE3CHTAL[H CBOUX HIEH

CozupaTenbHblil TPy

BHUMAaTEIBLHOCTD K IETANISM
CucTeMHOE MEIIIICHUE
I'HOKOCTH MBIILIEHUS
CaMOCTOATEILHOCTD

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Huciunnuua «Beicimiasgs maTremMaTHKay
Huctunnuuel (Moaynn)» ydeOHoro miuanHa HampasieHus 08.03.01 CtpoutenbcTtBo, U MMeEeET
JIOTUYECKYI0O U COJEPKaTeIbHO-METOJAMYECKYI0 B3aUMOCBSI3b C JUCHUIUIMHAMHU OCHOBHOM
o0Opa3oBaTenbHO# mporpamMmbl. JuciuruinHa 0a3upyercss Ha KOMIETEHIUIX, COPMUPOBAHHBIX
Ha TpebIAylIeM ypoBHE oOpazoBaHus. [Iis w3ydeHuUs BBICIIEH MaTeMaTHKH TpeOyeTcs
KaueCTBEHHOE 3HaHME IIKOJIBHOTO Kypca anreOpbl, FTeOMETPUH, TPUTOHOMETPHH, Hayall aHajun3a,

MH(OPMATUKH.

3. O0beM AuCHUNIMHBI (MOAYJIS)

O0bemM UCHUIUTMHBI (MOAYJSI) B 3aUETHBIX E€IMHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacoB, BBIIIEJICHHBIX Ha KOHTaKTHYI paboTy ¢ oOydaromumucs (M0 BUIaM

OTHOCHUTCS K OCHOBHOM YacTu

y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO pabOTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyao- O06beM KOHTAaKTHOI paboThI (dac)
€MKOCTb
Cemectp
Hasparme g)(;) ph:-l Hacts I/I(J'I?Iql)<0)c AynuropHas Breayu- CPC (;I:'?g\f
OIIOIT BO v VII yp YAHTOP TOpHas
HUS (39O, (.E) Beero TalunA
0390) o
nek. | mpak. | ma6. | [TA | KCP
CTp?)SI/I.'?:J:[(E)xiTBO 0®0 BLB 1 5 73 36 36 0 1 0 107 ¢}
CTpOOSI/I.”?SJ'.I(I)iTBO 020 BL.B 2 4 73 36 36 0 1 0 71 €]

«bmoka 1




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekyuero KouTpos st OO

Kon pe- Kou-Bo 4acoB, OTBe/ICHHOE Ha Dooma
No HazBanue Tembt 3yJIbTaTa P
oGyucHus Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
1 cemecTp
o KOHTpOJIbHAs paboTa
1 | DneMeHTHI IMHEHHOU anreOphI P2 P}B 10 10 0 28 Nel, U3 Nel,
> cobeceloBaHue.
KOHTpOJIbHas paboTa
2 Amnanutudeckas reoOMeTpHs Ha P11, 11 10 0 28 No2, TJI3 Ne2,
IIOCKOCTH. P12, P13
cobeceoBaHue.

DeMeHTbl BEKTOPHOH
3 | anreOpbl U aHATUTHYECKOM PI1 7 8 0 26 cobecenoBaHue
TEOMETPHH B IPOCTPAHCTBE.

KOHTpOJIbHas paboTa

4 | BBeneHue B aHANIN3. P11, P12 8 8 0 25 Ne3, cobeceoBanme
2 cemecTp
5 JuddepennmansHoe P11, PJI3 10 10 0 22 N3 Ne3,
HCYUCIICHHE cobeceioBaHne
6 | WaTerpaisHOE HCUHCIICHHE. PI1, P3 11 11 0 18 VI3 Ned,
cobeceoBaHE
7 HuddepenHunansHbe Pl 7 7 0 15 KOHTpOJIbHas paboTa
ypaBHEHUsI Nod, cobecemoBanue.
N3 Ne5, koHTpONBHAS
8 | Psanpl Pl 8 8 0 16 pabora Ne5,
cobeceoBaHue.
Hroro no Tadauie 72 72 0 178

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) aiasa OPO

1 cemecTp

Tema 1 Dnemenmul nunelinol aneedpbi.

Conepxanne TeMbl: MaTpuilbl W ONpenenuTend. PemieHne CUCTEMBI JTUHEHHBIX
anrebpandeckux ypaBHeHH MmertogoM Kpamepa, meromom ['aycca M MaTpUYHBIM METOJOM.
I'eomeTpuueckas MHTEpHpETAUS CUCTEMBI JIMHEHHBIX YPABHEHHN W JIMHEHWHBIX HEPABEHCTB C
JIBYMSI HEU3BECTHBIMHU.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Buzbl caMoCTOATENBHONM MOATOTOBKH CTYIEHTOB IO TEME: NOATOTOBKA K IIPAKTUYECKOMY
3aHSTHIO, TIOJTOTOBKA K COOECEeI0BaHNUIO, MMOATOTOBKA K KOHTPOIBHOU pabote Nel, BhIoNHEHNE
W13, nzyuenue marepuana B CO0 (Moodle), moaroToBka kK ”TOrOBOMY TECTY.

Tema 2 Ananumuueckas ceomempus Ha NIOCKOCMIU.

Conepsxanue TeMbl: B3auMHO 0JTHO3HaYHOE COOTBETCTBUE MEXKY TOUKAMU MIOCKOCTH U
napamu JISHCTBUTEIIbHBIX YUCEIT, PACCTOSHUE MEXTy ABYMS TOUKAMU; JACJIICHHE OTPE3Ka B TAHHOM
OTHOIICHHUU; YTJIOBOM KOIPQPUIIMEHT NPSMOI; yrol MEXAy JBYMs MPSMBIMH. YpaBHEHUE
MPOCTEUIIINX TE€OMETPUYECKUX MECT TOYEK. YpaBHEHHE MPSIMOU C YIJIOBBIM KOA(DPHUIIMEHTOM;
ypaBHEHHUE MPSMOM, MPOXOAAIICH Yepe3 JaHHYI0 TOUKY B 33JJaHHOM HAaIpaBJIEHUU; YpaBHEHUE
MpsIMOM, TPOXOJAIIEH dYepe3 JBE MaHHbIE TOYKH;, YpaBHEHHE MPSMON B OTpe3Kax; oOiiee



YpaBHEHHE NPAMOM; TOYKA IEPECEUEHUS NIBYX IPSIMBIX; PACCTOSHHUE OT TOYKU N0 INPSAMOM).
OKpyXHOCTB; Tapabosia; JUTUIIC; THUIepOoIa.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTAaHIapPTHAs, METO]] KOOTIEPATHBHOTO OOYy4CHUSI.

BI/IZ[BI CaMOCTOSITCIILHOU MMOATOTOBKHU CTYACHTOB I10 TCMC: IMOAIOTOBKA K IMPAKTUYCCKOMY
3aHSTHIO, TIOATOTOBKA K COOECEI0BaHMIO, TIOJArOTOBKA K KOHTPOJIBHOH paboTe No2, BBITOTHEHHE
N3, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU aeeOPbL U AHATUMUYECKOU 2e0MempPUulL 8 NPOCMPAHCMEe.

Conepxanrie Tembl: OCHOBHBIC TOHSTHS M OIPEIEICHUS; CKAISIPHOE IPOHM3BEICHUC
BEKTOPOB; BEKTOPHOE TIPOW3BEIACHUEC BEKTOPOB; CMEIIAHHOE IPOU3BEIICHUE BEKTOPOB.
PaccrosiHue Mexay IByMs TOYKaMu; OOIee ypaBHEHHE IIOCKOCTH; YpaBHEHHE NPSIMOW B
IPOCTPAHCTBE.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, NPUMEHsIEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAsl, METOI KOOTIEPATUBHOTO O0yUYCHHUSI.

Buapl caMoCcTOSTETbHON MOATOTOBKU CTYIEHTOB TI0 TeMe: MOJATrOTOBKA K MPAKTUYCCKUM
3aHITHSIM, ITOATOTOBKA K coOecenoBanuto, n3yuenune marepuaia B CO0 (Moodle), moaroroska k
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Conepxanne Tembl: OnpezaeneHue npeaena; npeaen GyHKIUM; npupameHue GyHKInu.
HenpepbIBHOCTh ¥ TOUKH pa3pbiBa (PYHKIIHH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOOIIEPAaTUBHOTO O0yUYEHUSI.

Bunbl caMocTOsATEIBPHON TTOJTOTOBKY CTYJCHTOB MO TEME: MOJITOTOBKA K MPAKTHYCCKUM
3aHATUSAM, MOATOTOBKA K COOECeI0BaHUIO, TIOJrOTOBKA K KOHTPOJbHOU pabore Ne3, uzyueHue
marepuana B CO0 (Moodle), moaroToBka K H”TOTOBOMY TECTY.

2 cemecTp

Tema 5 [lugpdpepenyuanvroe ucuucieHue.

Conepxxanne  Tembl: [loHsatne mTpou3BOAHOM W €€  OCHOBHBIE  CBOMCTBA;
muddepeHMpoBaHne HEIBHOM (yHKIuM; auddepeHran U ero HpUIoKeHUs. YpaBHEHUs
KacaTeJbHOM M HOpMalM K KpUBOM; mpaBmiio Jlonurans; Bo3pactanue U yObiBaHHe (DYHKIUH;
OThICKaHHE MaKCUMyMa M MMUHHMYyMa (DYHKIMM; TPOU3BOIHBIE BBICIIUX MOPSAIKOB; OTHICKAHUE
MaKCUMyMa U MUHUMYMa ()YHKIIHH C TIOMOIIbIO BTOPOU MPOU3BOAHOI; UCCIIETIOBAaHUE YPABHEHUS
KPHUBOH M IOCTpOEHUE ero rpaduka. YacTHbIe MPOM3BOIHBIE; YaCTHBIN quddepeHIran u MoIHbIH
muddepeHnman; HeoOX0AUMOE YCIOBHE SKCTPEMYMa.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaHJaPTHAs, METO]] KOOTIEPATHBHOTO OOYy4EHUSI.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAaKTUYECKUM
3aHATHUAM, TTOATOTOBKA K coOecenoBanuto, BoimoHeHue MJI3 N3, uzyuenune marepuana B CO0
(Moodle), moaroroBka K UTOTOBOMY TECTY.

Tema 6 HnmeepanvHoe ucuucnenue.

Conepxxanne Tembl: [loHsATHE HEONMpeaeEHHOTO UHTErpaja U €ro OCHOBHBIE CBOMCTBA;
WHTETPUPOBAHUE MOICTAHOBKOM; HHTETPUPOBAHUE 10 YACTSIM; UHTETPUPOBAHUE PALlMOHATBHBIX
npobeii. I[lonsiTue ompenenéHHOro MHTETpaia; T€OMETPUYECKHE MPHIOKEHUS OMNMpeaesIEHHbBIX
WHTETPANIOB; TPHOIMKEHHOE NHTETPUPOBAHKE TI0O METOJTY TPATCIIHiA.

dopMbI ¥ METOABI TPOBEJICHUS 3aHATHH IO TeMe, MPUMEHsSEMble 00pa30BaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAsl, METO KOOTIEPAaTUBHOTO O0yUYEHHUSI.



Buabl camocToaTeNnbHOM MOATOTOBKU CTYIEHTOB IO TE€ME: MOATOTOBKA K MPaKTUYECKUM
3aHATHSAM, TOATOTOBKAa K coOecemoBanuio, BbimosHenue MJI3, m3ydenune marepuana B COO
(Moodle), moaAroToBKa K HITOrOBOMY TECTY.

Tema 7 Jugppepenyuanvhvie ypasHerus.

Copepxannie TeMbl: OCHOBHbBIE IOHSTUS U OIIpe/IeeHUs; petieHue nuddepeHnaibHoro
ypaBHEHUS. YPaBHEHUS C OTACICHHBIMU M OTICIMMBIMU TCPEMEHHBIMU, PEIICHUE METOJIOM
bepuymiu. OpHoponnbie nuHelHble auddepeHInanbHble  YpaBHEHHUS C  OCTOSHHBIMU
Kod(duIeHTamMu; XapaKTePUCTHUECKOE ypaBHEHUE; pelieHue HEOJHOPOIHOTO
muddepeHIaTbFHOT0 ypaBHEHUS! BTOPOTO MOPSAIKA C MOCTOSHHBIMU KO3 PUIIMEHTAMU; YaCTHOE
U o0IIee pelieHue.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAsI, METO/ KOOTIEPATUBHOTO O0yUYCHHUSI.

Bunel camocTosTeNnbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJArOTOBKA K MPAKTHUYECKUM
3aHITHSIM, TIOJITOTOBKA K COOECeOBaHMIO, MTOJTOTOBKA K KOHTPOJbHOU pabore Nod, mizydeHue
marepuana B CO0 (Moodle), moaroToBka K K”TOrOBOMY TECTY.

Tema 8 Psowi.

Conepkanrie Tembl: OOIIME MOHATHS M ONPEACICHUS YUCIOBBIX PSJIOB; CXOIUMOCTb
YHUCIIOBBIX PSJOB; HEOOXOAUMBIN MPH3HAK CXOMUMOCTH; JOCTATOYHBIC MPHU3HAKUA CXOJMMOCTH
YKHCJIOBBIX PAZOB C IMOJIOKUTEIbHBIMU wieHamu (mpu3Hak JlamamOepa, MpHU3HAK CpaBHEHHS);
npusHak JlelOHHWIIa CXOMUMOCTH YHMCIIOBBIX PSJIOB C 4epeayrolmuMucs 3Hakamu. OCHOBHBIC
MOHSATHUS M ONPECICHHS CTEIICHHBIX PSJIOB; PaJNyC U HHTEPBAJI CXOAMMOCTH CTEIICHHBIX PAIOB;
pasnoxenue QyHKIUH B CTEIICHHBIC PAIbI.

@®opMbl U METOZBI IMPOBEACHUS 3aHATHN MO TeMe, MPUMEHsIEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTAHIAPTHASA, METOJ KOOTIEPATUBHOIO O0YUYCHHSI.

Buasl caMoCTOSTETIbHON MOATOTOBKH CTYICHTOB IO TEME: MOJArOTOBKA K MPAKTHYCCKUM
3aHSATHUSM, TIOJITOTOBKA K COOECEIOBAHMUIO, TIOJITOTOBKA K KOHTPOJIbHOM padoTe Ne5, BhIIOJTHEHUE
N3, nzyuenue marepuana B CO0 (Moodle), moaroroBka K HTOroBOMY TECTY.

5 Mertoauyeckne yKa3aHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHUIIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Ipu peanuzanuu TUCHUTIIUHBI (MOIYJSI) TIPUMEHSETCS SJEKTPOHHBIM y4eOHBIN Kypc,
pa3MemIEHHbIN B cucTeMe dlIeKTpoHHOro oOyuenus (Moodle).

CamocrosiTenbHass paboTa CTYIEHTOB sBIseTcs Haubosiee TNPOAYKTUBHOM (opmoit
00pa3oBaTeNbHON M TMO3HABATENHHOW NEATEIBHOCTH CTYACHTAa B Mepuoa oOydeHws. Tekyras
camocTrosiTelibHas paboTa HampaBieHa Ha YIayOJeHHe M 3aKpelyieHue 3HaHUMl CTYAEHTOB,
pa3BUTHE MpaKTUYECKUX yMeHUi. Tekymas caMmocToaTenbHas paboTa BKIIOYaeT B ce0si: paboTy ¢
JEKIIMOHHBIM ~ MaTe€pUajoM, OIEPEkKAIONMYI0 CaMOCTOSATEIbHYI0 paloTy, TMOJATOTOBKY K
MIPOMEKYTOUHOM aTTECTalUH.

J1st mpoBeICHU S 3aHATUH JIEKIIMOHHOTO THIIA UCTIOJIB3YIOTCS YI€OHO-HATIIS AHBIE TIOCOOUS
B (¢opMe MPEe3eHTAIMOHHBIX MAaTepUAIOB, OO0ECIEYHBAIOIINE TEMATHUECKUE WILTFOCTPAIIUH,
COOTBETCTBYIOILIME TEMaM JIEKIIUI, TPEJCTABICHHBIM B ITyHKTE 5 HacTosimen PIT/I.

[Ipy mnpoBegeHUM MPAKTUUECKUX 3aHATUAX TPUMEHSETCS METOJ KOONEPAaTUBHOTO
oOydeHus: CTylIeHThl paboTatoT B Manbix rpynnax (3 — 4 4en.) Hajg WHIUBUIYaTbHBIMU
3a/IaHUSIMU, B TIPOIIECCE BBIMOJHEHUSI KOTOPBIX OHHU MOTYT COBELIATHCS JPYr K ApPYTY.
[IpenogaBarens, B CBOIO ouepepb, HAOIIOJaeT 3a pabOTOM MalbIX TPYII, a TaKXKe MOoOYepeaHO



pa3bsCHSAET HOBBIM y4eOHBIN MaTepuan MajbIM TpyInaMm, KOTOpbIe 3aKOHYWIM paboTarh Haj
WHAUBUAYAIbHBIMH 33JaHUSIMU 110 TPEAbIAYIIEMY MaTepuay.

Jlnist obecrieueHnst CHCTEMAaTUIECKON U PEryJIsIpHON pabOThI IO U3YYSHHIO JUCIUTUIMHBL U
YCIEUIHOTO MPOXOXKACHUSI TEKYIIUX U MPOMEKYTOUYHBIX KOHTPOJIBHBIX HCIBITAHUH CTYIEHTY
PEKOMEH/IyeTCsl IPUICPKUBATHCS CIEAYIOIIEro MOpsiiKa 00yUeHHS:

- CaMOCTOSTEIbHO ONPEACIUTh 00BEM BpEMEHHU, HEOOXOAUMOTO AJis MPOPabOTKU KaA0n
TEMBI,

- pPEryisipHO H3y4yaThb KaXKIyH0 TEMY JIUCUUIUIMHBI, HCHOJB3YS pa3iudHble (HOPMBI
WHUBUIYAIEHON pabOTHI;

- COTJIaCOBBIBATH C MPEINOIaBaTEIeM BHUIbI paOOTHI 110 U3YYEHUIO JUCIUILIHHBIL.

[Ipu BBIMONHEHNH WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUM HEOOXOAWMO HCIOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenune NJI3 BeImomHsSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIEC MOSICHUTEILHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW pabdoTe crocoOCTBYET Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENIFHO TOJIy4aTh 3HAHHs, YTO BeChbMa BAXKHO JUISI CIIEHUAIMCTA C BBICIIUM
o0pazoBaHHEM.

Lenbto caMOCTOSATENFHOM PAOOTHI CTYACHTOB SBISIETCS OBIIAJCHUE (PYHIAMEHTATLHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATENBCKON ACATEIBHOCTH.

CaMocTtosiTenbHass paboTa CTyIeHTa BKJIIOYAET CJICAYIOUINE BHJBI, BBIIOJHSIEMbBIC B
cootBercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs paboTa CTyAEHTa IMOJA PYKOBOJICTBOM U KOHTPOJEM
IperoIaBaTels Ha JCKINH;

- BHeEayJUTOpHas caMocCTosTeNbHas paboTa CTYIEHTAa: H3yYE€HHUE TEOPETHUECKOTO
Marepuaia, IOAr0TOBKa K ayTUTOPHBIM 3aHATHAM (JIEKIUS, TPAKTUIECKOE 3aHATHE, KOHTPOJIbHAS
paboTa, TECTHUpOBaHUE, TEOPETUUYECKUI OIpoc), [OMOJHUTENbHBIE 3aHATHUS, TEKYyIUe
KOHCYJIbTAIMH 10 JUCIUTUIAHE.

Jl1st caMoCTOATENbHOM pabOThI CTY/IEHTOB B 3JIEKTPOHHOM Y4€OHOM Kypce, pa3MeIEHHOM
B CHUCTEME 3JIeKTpoHHOTO 00yueHus (Moodle), conepKuTcst BeCh HEOOXOUMBIN TE€OPETUUECCKUIN
U TMPaKTHUYECKUI MaTepuall, a Takke BUJCOIEeKIMH, TecTsl U 1/I3.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUM C PEUTHHIOBOM CHUCTEMOM
OLIEHKHU 3HaHU# cTyaeHToB. OueHKa Mo JucuuIuiHee onpeaensercs no 100-0anbHoi 1mKkane Kak
cymma 0ajioB, HaOpaHHBIX CTYACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTelbHBIMU
O0aulaMu  OLEHMBAETCS IOCEIlEHUE JICKIMOHHBIX 3aHATHH, paboTa Ha MNPAKTUYECKHX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHI OIPOC, TECTHI, BHIIOJHEHNE KOHTPOJIbHBIX padoT, /13,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacnpenenenne 6amioB TOBOJUTCS A0 CTYIEHTOB B Hadayle CeMeCTpa.

VY4eOHbIM MJIaHOM HPEAyCMOTPEHbI KOHCYJIBTAIlMH, KOTOPBIE CTYJIEHT MOXKET MOCEIaTh
110 KETIAHHIO.

5.2 OcobennocTn opranu3zanuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJU/0B

[Tpu HEOOXOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0pOBbSl U MHBAINUIOB (IO 3asBJICHHUIO 00YYarOIErocs) MpeloCcTaBIseTcs yueOHas
uHpOpMaIKs B JOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYATIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTE:



- JUISL TUI] C HApYILICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelInYeHHbIM MIPUPTOM; B (hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYLIEHUSIMU CllyXa: B IeyaTHOH (hopMme; B popMe 371EKTPOHHOT'O JJOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOTO JOKYMEHTA; MHAUBUYAJIbHBIC 3alaHUs, KOHCYJIBTALMK U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [Tt OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. I'peunna, U. B. Bricmias maremaTnka : yaeonoe nocooue / M. B. I'peunna. — JloHenk
:JouHYOT umenu Tyran-bapanosckoro, 2025. — 246 c. — TekcT : aaexTpoHHbIi // Jlanb :
IeKTpOHHO-OMOMoTeunass cucrema. — URL:  https://e.lanbook.com/book/494384 (mara
obparenus: 25.05.2026). — Pexwum gocTyma: Ui aBTOPU3. MOJIb30BATEIICH.

2. JlopodeeBa, A.B. Beicmas marematuka. COOpHHUK 3aaad : y4eOHO-IIPAKTUYCCKOE
nocobue / A. B. JlopodeeBa. — 2-e uzn. — Mocksa : UznatensctBo FOpaiit, 2026. — 177 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-15648-5. — Tekct : 9neKTpOHHBIA //
ObpazoBarenbHas miatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/582818 (nara
obpamienus: 19.05.2026).

3. Hlunaues, B. C. Bricmas marematuka : yyeOnuk / B. C. llunmayeB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bsiciee oopazosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekcr : anexkrponnslid. - URL: https://znanium.ru/catalog/product/2085943 (nata
oOpamenus: 31.05.2026)

7.2  Jlonoanumenvhas tumepamypa

1. bapaymkun, B. B. MaremaTuka. DneMeHThl BbICIIEHI MaTeMaTUKH : YYEOHUK : B 2
tomax. Tom 2 / B. B. bapnymkun, A. A. IIpokodgseB. — Mocksa : KYPC : UHOPA-M, 2024. —
368 c. — (Cpennee mpodeccuonansHoe obdpazoBanme). - ISBN 978-5-906923-34-9. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2145214 (mara oOpaiieHus:
31.05.2026)

2. byrpos, S.C. Beicmas matemaThka. 3aJadHHK : ydeOHoe mocoOue s BY30B /
4. C. byrpos, C. M. Hukonbckmii. — MockBa : W3matensctBo FOpaiit, 2023. — 192 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-9916-7568-0. — Tekcr : d2IeKTpOHHBIA //
O6pazoBarenpHas mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511713 (mara
obpamenus: 01.03.2023).



3. Kanapeiikun, A. W. Beiciias matemaruka : yueOHuk / A. M. Kanapeiikus. - Mocksa ;
Bonorna : Uadpa-Umxenepust, 2024. - 224 c. - ISBN 978-5-9729-1828-7. - TekcT : 371IeKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2171378 (nara obpamenus: 31.05.2026)

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

O6paszoparenbHas matdopma "FOPAUT"
O6pasoBarenbHas miatgopma "FOPAUT" - Pesxum noctyna: https://urait.ru/
DnexTpoHHOo-0ubImoreyHas cucrema "ZNANIUM.COM"
DnekTpoHHO-Onbroreunas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). IIpodeccronanbhas 6a3a maHHbIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimua (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum qocryna: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum mocryna:
http://www.consultant.ru/

Eall A

8 MarepuajibHO-TeXHHYECKOe ofecrnedeHHe THCHUIUIMHBI (MOAYJIsI) WU IepevYeHb
HHPOPMALMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX IPH OCYLIeCTBJIEHHH 00pa30BaTeJIbHOI0
npouecca no JUCHUILVINHE (MOAYJII0), BKJIOYAas epedeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e MynpTuMenuiiHbiii kKomruiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,5kpan
180*180,kpemnieHue noToI0YHOE

e O6naunsblii Mmonutop 23" LG CAV42K

e O6naunsbiii Monutop LG Electronics uepHblii +Ki1aBUaTypa+Mbliib

e CereBoii Monutop:Hynesoii kiiment Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.mutanust UPS-3000

[IporpamMMHoe obecrieyeHue:

e Microsoft Windows XP Professional Russian




Kiroun k ©OC

5.1 Ipumepnuwiit nepeuens 60npocos no memam:

Tema 1: D1eMeHTHI JTHHEHHOH aJare0pbl

1. CpoiicTBa omnpeenuTenei:
CpoiictBo 1. (TpancnonupoBaHue CTpPOK W CTONOIOB). Omnpenenuresnb HE MEHSET CBOETro
3HA4YeHUs1, €CIM €r0 CTPOKH 3aMEHUTh CTOJIOLAMM C TEMHU K€ HOMEPaMH, a CTOJIOLbI CTPOKAMH.
CpoiictBo 2. Ecnm mepecTaBUTh JBE€ CTPOKM (CTOJNOLA) OMpENenuTeNs, TO 3HAK 3HAYCHUS
OIIpEeJIeJINTEII U3MEHUTCS Ha IPOTHBOIOIOKHBIH.
CaoiictBo 3. Ecniu onpeenuTens UMEET ABE OJJMHAKOBBIX CTPOKH WIIM JIBa OJJUHAKOBBIX CTOJIOIA,
TO OH paBEH HYJIIO.
CBoiicTBo 4. O0IMIT MHOKUTEIb JIEMEHTOB KaKOT0-JIN0O0 psAjia OMPEAETUTENS] MOKHO BEIHOCHTD
3a 3HAK OIpeIeIUTEIS.
CpoiictBo 5. Ecim Bce 3J€MEHTHI Kakoro-imbo psiia OIpeNeiuTeNss paBHbl HYIO, TO
OIIpEJICJINTEIb PABEH HYIIIO.
CgoiictBo 6. Ecniu 1Be cTpoku (cT0s1011a) OnpeaenuTess MpOonopIHOHAIbHEI, TO OMPEACIUTETh
paBeH HYJIIO.
CaoiicTBo 7. BenuunHa onpenenuresns He U3MEHHUTCS, €ClIM K 3J€MEHTaM KaKoH-Iu0o CTpOKU
(cronbua) onpeaenuTens NpUuOaBUTH FIEMEHTHI apauIeIbHOM CTPOKH (CTOJIOIA), YMHOKECHHbBIE
Ha OJTHO U TO K€ YUCJIO.

2. Matpuueil Ha3pIBaeTCs PSAMOYToJibHast TAOJIMIIA YHCEIl, COAEpIKaIlas T CTPOK OJMHAKOBOM
JUTMHBI(WIIM TT CTOJIOLIOB OAMHAKOBOW JTUHBI). MaTpHIia 3aruchIBacTCs BUJE:

di1 A1z A1in
A= dz1  d22 d2n
ami amz -+ Amn
Wi, cokpaménno, A = (aij), rae i =1, T (T.e. i = 1,2,3,...,T) — HOMep CTpPOKH, | = 1,1 (T.C. | =

1,2,3,...,11) — HOMep cToJIOMA.

Martpuna A Ha3bIBAlOT MATPUIIEH pa3Mepa T X M U MUIMIYT Arx . UHCHA @i j,COCTABISIONINES
MAaTpHILy Ha3bIBAIOTCS €€ SJIEMEHTaMH. DJIEMEHTBI, CTOSIIIHME Ha JUArOHAIH, UYIICH 13 BEPXHETO
JIBOTO yTJIa, 00pa3yroT IMIaBHYIO IHArOHAb.

Martpuibl paBHBI MEKTy COOO#, €CITM PaBHBI BCE COOTBETCTBYIOIINE JICMEHTHI 3THX MATPHIL,
T.C.

A =B, ecimaij=hij, tnei=1m, j=1,n.

Martpuna, y KOTOpPOH 4YHCIO CTPOK PaBHO YHUCIY CTOJOLIOB, Ha3bIBaeTCsl KBAJAPATHOIL.
KBaapaTHy0 MaTpHIly pa3Mepa I X [T Ha3bIBAIOT MATPHUIIEH M-TO MOPSIKA.

KBanpaTHas MaTpuiia, y KOTOPOil BCE AJIEMEHTBI, KPOME 3JIEMEHTOB TJIABHOM MAroHAIH,
PaBHBI HYJIIO, HA3bIBACTCS THATOHATLHOM.

JlnaroHanbHasi MaTpUIA, Y KOTOPOH KaX[bIil DIEMEHT TNIAaBHOW JMArOoHaId paBeH CIMHHUIIE,
Ha3bIBaeTcs enuHnuHON. O603Hauaercs OykBoi E.

3. IlpousBenenreM MaTpuibl A, x, = (aij) Ha Matpuiy B, x, = (bjk) Ha3biBaeTcs matpuna Cy,
x = (Cjk) Takas, 4To Cik = ai1™* b+ ai2 * bok + ...+ @inbnk , tme 1 = 1,m, k = 1,p, 1.e 3nemeHT i-it
crpoku u K-ro cronbua marpuisl npousseaeHust C paBeH CyMMe MPOM3BEACHHN JIEMEHTOB I-if
CTPOKH MaTpHIBl A Ha COOTBETCTBYIOIINE dy1eMeHThI K-ro cronbia marpuis B. Eciu MaTpuiist
A u B kBajipaTHbIe OZIHOTO pa3Mepa, To npousBeaeHust AB u BA Bcerna CyiiecTByor.

4. CucreMoil JIMHEWHBIX anreOpanvyeckux ypaBHEHHUH, cojepxkalledl m ypaBHEHUH U n
HEU3BECTHBIX, HA3bIBACTCS CHCTEMA BUJIA:

A11X1 + 12Xy + -+ A1pXy = by
Az1X1 + AppXy + -+ aynXxy = by

Am1X1 + ApaXy + 2 A Xy = by
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rIe uucia dij, 1 = I,m, j =1,n Ha3bIBaOTCSA KOG PHUIIMESHTAMH CUCTEMBI, Ynciia bi — cBOOOAHBIMU
uyiieHamd. IlognexaT HaXOXKIACHHUIO 4UCIA X, PEIIeHHMEeM CUCTEMBI HAa3BIBAcTCI 7 3HAUYCHUU
HEU3BECTHBIX X1 = C1, X2 = C2, ... , Xn = Cn, IPH TMOJICTAHOBKE KOTOPBIX BCE YPABHEHHUS CHCTEMBbI

oOpailaroTcs B BEpHbIMU PaBEHCTBA.
Tema 2: AHAJTUTHYECKASI TeOMETPHS HA MJIOCKOCTH
5. JIro6ast mpsimast Ha TJIOCKOCTH MOXET OBITh 3a/1aHa YpaBHEHHEM MEPBOTO MOPSIKA

Ax+By+C=0,

IpUYeM MOCTOSHHEIE A, B He paBHBI HyIIO OJHOBpEMEHHO, T.e. A% + B? # 0. D10 ypaBHEHHE
MIEPBOTO MOPSIKA HA3BIBAIOT OOIITNMM YPaBHCHHEM IMIPSMOA.
6. YpaBHeHue npsiMmoii B otpe3kax. Eciii B o6mem ypaBHenuu npsimoit Ax + By + C=0C #

A B
0, To, pazaenuB Ha —C, MOJYYUM: — Ex - E y=1nmm

X Y
—+==1,r0€
a b
a=—£; b=—g
A B

['eomeTpuueckuii CMbICI K03 (HUITUEHTOB B TOM, YTO KOO(PPHUIIUEHT @ SBISIETCS KOOPAMHATON
TOYKH TepecedeHust npsmoii ¢ ocbio Ox, a b — KOOpMHATON TOUKH MEPECEUCHHUS IPSIMO C OChIO
Oy.

7. OKpY>KHOCTBbIO Ha3bIBA€TCS MHOKECTBO TOYEK IUIOCKOCTH, PaBHOYAAJICHHBIX OT JaHHOM
To4kH (1ieHTpa). B okpyxHocTH (X — )2 + (Y — b)2 = R2 uenrtp umeer koopauHartsi (a; b).

8. Yroia mexay npsMbIMU Ha ruiockocTH. Ecnu 3anansl nBe npsimbie Y = Kix + by, y = kox +
b2, TO OcTpBI yros Mex Iy STUMH MPSIMBIMHU OYJIET ONMPEACISATHCS Kak

k, —k,
ga =|———-.
1+kk,
Tema 3: J1eMeHTHI BEeKTOPHOM aJare0pbl M aHAJMTHYECKOI TeOMeTPHHU B POCTPAHCTBE
9. Bektop - 3TO HampaBJCHHBIM NPAMOJMHEWHBIH OTPE30K, T.€. OTPE30K, HMEIOLIUil
ONpeNeNIEHHYI0 JUTMHY W OIpeaesi€éHHOe HampaBieHue. Bektop, 3amanubiii mapoit (A4, B)
HECOBMAIAIOLINX TOYEK, 0003HAYAIOIINXCS CUMBOJIOM -

Touka A Ha3BIBaeTCs Ha4dyaJIOM, a TOYKa B — xoHII0M BCKTOpA.

- -
10. BCKTOPBI a u b HAa3bIBAOTCA KOJJIMHCAPHBIMHA, CCJIIM OHU JICKAT Ha OJHOU IIPSAMOU HUIIN

- -
Ha MapajielbHbIX NMPSAMBIX. 3alIUChIBAIOTCS: a || b

11. CkangapHbIM OpPOU3BEIEHUE [BYX HYJIEBBIX BEKTOPOB HAa3bIBAE€TCS UHCIO, PABHOE
MPOM3BEACHUIO JJIMH 3TUX BEKTOPOB Ha KOCUHYC YIjla MEXJly HUMU U 0003HauaeTCs:

- > |—> —>| (—) A —))
* = * coSs
a b a b a , b
- -
N N a b
cos( ) )=ﬁ
a ; b | . |
a b

- - - -
Ecnu BeKTOpBI o M}, 3A7aHBI KOOPIMHATAMH =X;; ¥ u b =(X5;¥Y,), T0

CKaJ'ISIpHOC MPOU3BCACHUC 3TUX BEKTOPOB MOJKHO BbIPA3UTH YEPC3 UX KOOPAUHATEHI 110 (I)OpMy.]'ICI

—_

ﬁ
2 ¥y~ X1 * Xy + Y1 Y, , ayron Mmexxay HUMH HaXOJIUTCS TakK:



- AN - Xl*X2+ yl*yZ
w30 7)-
a VX2 + V2% X3+ V3

12. Heo6xoauMbIM U JOCTATOYHBIM YCIIOBUEM MEPIECHIUKYISAPHOCTU [IBYX HYJIEBBIX
- -
BEKTOPOB M, SIBIIETCA PABEHCTBO HYITIO MX CKAISAPHOTO TPOM3BE/ICHHUS

- - - - -
(aio’bio’a* =0)@a “b
Tema 4: BBenenne B aHAJIU3

13. Yucao A HaspiBaercs mpeaeaom ¢yukuum f(X) mpu x—a, ecnmm s moboro >0
CYIIECTBYET Takoe 4yucio A>0, 4To ajs BceX X TaKUX, YTO

0<|x-al <A

BEPHO HEPABEHCTBO If(x) - Al<e.

To xe OIMPEACIICHUEC MOXKET OBITh 3allMCaHO B APYroM BUAC:

Ecima-A<Xx<a+A, X#a, To BepHO HepaBeHCTBO A - € < f(X) <A + &.
3anuch npenena QyHkuuu B Touke: lim f(x) = 4.
xX—a

14. ®yukuus f(X) Ha3pIBacTCs OECKOHEYHO MAJIOH MPHU X—>a, TJC 8 MOXKET ObITh YHCIIOM HJIH
OJTHOW U3 BEIMYHH 00, +00 WK -0, ecir lim f(x) = 0. beckoneyHo manoii (yHKIHS MOKET OBITh
xX—>a

TOJIBKO €CIIM YKa3aTh K KaKOMY YHUCIIY CTPEMHTCSI apryMeHT X. IIpu pa3n4yHBIX 3HAUCHUSAX a

GyHKIMS MOXKET ObITh OECKOHEUHO MAaJIOi MUJIH HET.
15. CBoticTBa 0€CKOHEUHO MaJIBbIX (DYHKIIHN:

1) Cymma (hpUKCHpPOBAHHOTO YHCIa OECKOHEYHO MajbiX (DYHKIUI MMPH X—>a TOKE OECKOHEYHO
Manas (pyHKUIUS IpU X—>a.

2) TlpousBeneHue (HUKCHPOBAHHOTO 4YHCIa OCCKOHEYHO MalbiX (YHKIUH NpU X—>a TOXKE
OeckoHeyHO Manasi PYHKIIHS IPU X—>a.

3) IlpowusBencHne 6eCKOHEYHO Masiol PYHKIMK HA QYHKIIHIO, OTPAHHMYCHHYIO BOJIHM3H TOUKHU X =
a sIBJIsIeTCA O€CKOHEUHO Mayion (DYHKIIMEH mpu X—>a.

4) YactHoe OT JieNieHust OECKOHEUHO Maloi (YHKIMHA Ha (QYHKIUIO, TIPEIEN KOTOPOi HEe paBeH
HYJTIO €CTh BeJIMYMHA OECKOHEYHO Maiasi.
16. Touka Xo Ha3bIBa€TCs TOUKO# pa3pbiBa 1- ro poaa, eciau B 3T0# Touke GyHKIws f(X) mmeer

KOHEYHBIE, HO HE PaBHBIC JPYT APYTY JICBBIH U MPABBIA MPEICITHI.

lim f(x)# lim f(x)

JUise BBINOJIHEHUS] YCIIOBMM 3TOrO OIpeNesieHus] He TpeOyeTcs, 4ToObl (QyHKIUsS Oblia
OIpeziesieHa B TOYKE X = X0, JOCTATOYHO TOTO, YTO OHA OIIPEENICHA CIIEBA U CIIPAaBa OT HEE.
13 onpeneneHns MOXKHO C/I€NaTh BHIBOJ, UTO B TOUKE pa3pbiBa 1 —To poaa GyHKIUS MOKET UMETh
TONBKO KOHEUHBIN CKadOK.
Tema S: InddepenunanbHoe HCHUCIEHHE
Ay

17. HpOHBBOI[HOfI Q)YHKLII/II/I y = f(X) B TOYKE X0 Ha3bIBaeTcd lim —, ecliku ATOT npeaci
Ax—0 AX

cymectByet. [IpousBonHas o6o3nauaercs y'(Xo) mim f'(Xo). Takum oOpazom, y'(xy) = AIX| To% .

18. dyukmus y = f(x) umeer MakcuMyM (MUHHUMYM) B TOYKE Xo, €CJIHM CYIIECTBYET TaKas
OKPECTHOCTh TOYKH Xo, YTO JUII BCEX X, NMPUHAIJICKAIINAX ITOH OKPECTHOCTH, BBHITOHSICTCS
yenosue f(x) < f(xo) (f (x) > f(xo0), x# x0. MakcUMyMbl 1 MUHUMYMBI (DYHKITUM HA3bIBAIOTCS €€
IKCTPEMYMaAMH.

19. HeoOxomumblii  NpU3HAaK  CyIIECTBOBaHUS  dKcTpemyma  (yHkuuu.  Ecim
maddepenmpyemas B Touke C pyHkuus y = f(x) mmeer B 3T0i Touke sKcTpeMyM, TO f'(c)=0.

Joxa3zarenbctBo. [lycts, Hanmpumep, QyHkims y = f(x) umeer B Touke C MakcUMyM. DTO
03HAYaeT, YTO CYIIECTBYET TaKas MPOKOJIOTasi OKPECTHOCTh TOYKH C, YTO JJISi BCEX TOYEK X ITOU
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okpectHocTH Bhinonasercs f(X) < f(c), o ects f (C) — HanbobIIee 3HAUYEHHE QYHKIIUK B ITOU
okpectHocTH. Toraa no reopeme depma f'(c)=0. AHaTOTUYHO JOKA3bIBAETCA CIIy4ail MUHUMYMa

B TOYKE.
20. JlocTaTo4HBIA NMpHU3HAK CYIIECTBOBAHUS TOYKH reperunda. Eciau BTopas mpou3BoIHAs
f"(x) HempephIBHOM ()YHKIIMK MEHSET 3HAK MPH Nepexo/ie apryMeHTa 4epe3 TOUKy X0, TO TOUKa
(xo; f(xo0)) sBIsIETCst TOUKOM Meperuba rpaduka QyHKIUH.
JlokazarenbetBo. [Iycts, Hanpumep, f” (x)< 0 B unTepBae (xo-& xo) U f"(x) > 0 B HHTEpBae

(xo0, x0+¢&), TAE € — MOJOXKKUTEIbHOE YKCIIO. B 3TOM cityyae rpaduk GyHKIIUH B HHTEpBAJIE (X0—&;
X0) BBINYKJIBIA, a B WHTepBaie (xo, xote) — Borayreiid. CienoBarenbHo, Touka (xo; f(xo)) mo
OTIPEICIICHUIO SBJISIETCSI TOYKOU TIepernoa.
Tema 6: UHTerpajibHOE HCUKMCICHHE
21. Oynknus F(x) Ha3piBaeTcs nepBooOpasHod ¢yHKuuu f(X), 3aaHHOM HAa HEKOTOPOM

MHOXECTBE X , eciiu F'(x) = f(x) musa Bcex X € X . /[Be mepBooOpa3HbIe OHOM M TOM K€ PyHKIIHN
OTJIIMYAIOTCS Ha MOCTOSHHYI0. COBOKYITHOCTh BCEX MEPBOOOpPa3HbIX (yHKUIMHU f(X) Ha3bIBaeTCA
€€ HEeONpEeNEeJICHHBIM MHTErpajoM M 0003HayaeTCs I f(x)dx=F(x)+C, rae C — mpou3sBoyibHas
[IOCTOSIHHAS.
22. MeTtoJ MHTErpUPOBAHUS IO YACTSIM OCHOBAH Ha MPUMEHEHUH (DOPMYIIBI
J'udv:u~v—_[vdu ,
rae u=u(x) u v=v(x) — mudpdepeHIupyeMbic GyHKIIHH.
MeTtoaoM UHTETPUPOBAHHUS 110 YACTSM OEpyT, HAITPUMED, TAKME MHTETPAJIbL:
a) [x"sinxdx, e n=12.k; 6) [x"e*dx, rme n=12.k;
B)Ix"arctgxdx ,rae n=012.k;T) _"x” Inxdx ,
rae n=0,+1+2,..£k.
[Tpu BBIYMCIIEHUU UHTETPAJIOB a) U 0) BBOAAT 0003HAYEHUS: X" = U,
toraa du=nu"ldx, a, Hanpumep sin xdx = dv,TOrJa v=—Ccos X.
[Tpu BBIYUCIIEHUN UHTETPANIOB B), T) U MOAOOHBIX UM 0003HAYAIOT 32 u (YHKIUIO arctgx, Inx, a

3a dv 6epyT x"dx.
23. ®opmyra 3aMeHbI IEPEMEHHOI B HEOTIPE/ICIIEHHOM HHTErpalie

[ £(0ax =] f (o) W)t
rae t — HoBas mepeMeHHas, a X = ¢(t) — HenmpepbIBHO AuddepeHunpyeMas ¢yHKIUs.

24. C NOMOIIBIO ONPEIETEHHOIO0 MHTETPAIa MOKHO BBIYMCIIATH TUIOMIAAN TIOCKUX (UTYD,
JUTMHBI YT KPUBBIX M PEIIATh JPYrUe 3a1auu. PaccMoTpuM (GUrypy, OrpaHHUEHHYIO IpaduKkom
HenpepsiBHON QyHKImK y = f(x),(f(x)>0), AByMs IpAMBIMH x=a U x=b 1 0CbI0 Ox. DTy QuUrypy
Ha3bIBAIOT KPMBOJIMHEWHOMN Tparelyeid, a ee mioaas HaxoIaT o hopmyiie

b
S = f(x)dx.
a
[Tnomans (uUrypbl, OrpaHUYEHHON TrpadUKaMyu HENPEPBIBHBIX (GyHKIME y=f,(x), y=f,(x),
b
f,(x)< f,(x) ¥ JBYMS IpAMBIMH x=a U x =b, onpenensercs no Gopmyie S = [(£;(x) - £ (x))dx .

a

B ciydae nmapamerpuyeckoro 3aaHust KpUBOH x = x(t) , y = y(t) miomaab GUrypsl, orpaHi4eHHOM
9TOU KPUBOM, IPAMBIMU X =a, X=b H ocpr0 OX paBHa

5= [y,

r/ie Mpeaeiabl MHTETPUPOBAHUS ONPEACIIAIOT U3 YPaBHEHUH a = X(t,), b= x(t,).



Tema 7: IuddepenuunanbHbie ypaBHEeHU S

25. OyHKIIMOHATBHOE ypaBHEHHE BUIA F(x, YL Y W):O, CBSI3BIBAIOIIEE MEXKIY COOOM
HE3aBUCHMYIO TIEPEMEHHYIO X, HEU3BECTHYIO (YHKIHMIO Y, 3aBHCSAIIYI0O OT 3TOTO X, U e€e
[POU3BOJHEIE VY'Y, ..., ;9() , Ha3bIBaCTCS Quheperyuanvhvim ypaBHCHUEM.
[Topsimok crapiieil mpou3BOJHON HEU3BECTHON (DYHKIIMU ONpEAEIseT MOPSIOK ypaBHeHHS. Tak,
ypaBHEHHE F(X y,y)=0 SBISETCA ypaBHEHHEM IEPBOrO MOpsJAKa, ypaBHeHue F(x,y,y,y")=0 —
YPaBHEHHEM BTOPOTO MOPSAKA.

26. YpaBHEHHUS C pa3leisionMucs nepeMeHHbiMu. Ecnn auddepenunanbHoe ypaBHEHHE
MOYKHO TIPUBECTH K BUY:
f(x)dx=g(y)dy,
TO OHO Ha3bIBaeTCA AU PepeHINATBHBIM YPAaBHEHHEM C pa3AeSIOIIMMUCS IEPEMEHHBIMU.
Pemenuie 3Toro ypaBHeHUsI MOKHO HAWTH, IPOUHTETPUPOBAB JIEBYIO U MPABYIO YAaCTH YPaBHEHUS.

27. Opnoponnsie auddepeHIranbHble ypaBHeHus. DyHKIHA f(x, y) Ha3bIBA€TCSl OJIHOPOJHOM
(l)YHKIII/IeI‘/'I Nn—ro M3MEpCHHUA OTHOCUTCIIBHO MNEPEMCHHBLIX X W Yy, CCJIIM IIPU a1oooM A CIIpaBCAJINBO
Toxkmectso: f(Ax,Ay)=A"f(x,y)
VpasHeHue nepsoro nopsjaka y' = f(x,y) HasbBaeTcs oAHOPOAHBIM, eciu (yHkuus f(x,y) sBasercs
OJTHOPOJIHOM (DyHKITMEH HYJIEBOTO N3MEPEHUSI OTHOCUTEIIBHO X H Y.
Takoe YpaBHEHHUE CBOIUTCA K YPaBHCHUIO C pasACIAIOIIMMHCA IIEPEMEHHBIMU C IIOMOIIBIO 3aMEHbBI
MEPEMEHHOM U :% .

28. Ilyctp nuHEWHOE omHOpoaHOE muddepeHIraTbHOe ypaBHEHUE Y+ py +qy=0 HMeeT
noctosHuble  KodpduumenTsl P u (. KsagpatHoe ypaBHenue k?+pk+q=0 Ha3bIBaeTCs
XapaKTepUCTUYECKUM YpaBHEHHEM JAaHHOTO JHUHEeHHOro nuddepeHImanisHoro ypaBHEHUs
BTOPOTO MOPSIKA C TOCTOSHHBIMU Kod(ummenTamu. [1o Tabnurie onpenensercs odIiee peneHne
OJIHOPOJHOTO JUHEHHOr0 YpaBHEHHUS B 3aBHCHUMOCTH OT KOPHEH €ro XapakTepUCTHYECKOTO
YpaBHEHHUS.

N kp ko Yoo =CiY1 +C3Y,

. k %k, eR Ce"* +C et

2 ki =k; =k ekX(Cl+xC2)

j kp=a+/ e™(C, cos fx+C, sin /)
kyp =+pi C, cos fx+C, sin fx

Tema 8: Paabl
29. IlpenenbHBIN MpU3HAK CpaBHEHUA. [IyCTh MaHBI 1Ba 3HAKOIOJIOKHUTEIHHBIX YHCIOBBIX

> = o .u
psana 2un " Zvn . Ecu cymectByeT koHeuHbIM nipeaen lim—=A=0, TO psiabl CXOASATCSA WU
=1 =1

N v
pacxozasTcst oqHoBpeMeHHO. [IpenenbHbli MpU3HAK CPABHEHUSI PEKOMEHAYETCS] IPUMEHSTh B TEX
cilydasix, Korja oOImMi WieH psja NpeacTaBisieT coOOON OTHOLIEHHWE CTeNeHHbIX QyHKuui. Jlns
CpaBHEHMs BbIOMpaeTcsi OOOOHIEHHBIH TapMOHUYECKUH psiJl, OOMMHA WiIeH KOTOpPOro paBeH
OTHOILIEHHIO CTAPUIMX CTENEHEeW YUCIUTENSI U 3HAMEHaTellsl OOILero 4ieHa JaHHOTO psija.

30. Ipwusnak JlanamOepa. [TycTh 1aH 3HAKOMOJIOKUTEITBHBIN YACIOBOH PSIJT
Uy +Uy .t U, e
U IIYCTh CYLIECTBYET MPEACHT  |im Una _ p. IIpu p<I psn cxomurcs, pu P>1 psa pacXoauTCs.

n—o |
n

3amMeuaHusl.
1) Eciit pacxoauMoCTh psijia YyCTaHOBIJIEHA ¢ TOMOIIBIO ITpu3Haka Jlamambepa, To lim Unz0.
n—oo



2) IIpu p=1 npusuak Jlamambepa He AaéT OTBETAa O CXOAMMOCTH psija. B aToM ciaydae HyKHO
IPUMEHATH JPYTUe NPU3HAKU CXOAUMOCTH.
3) Ipusnak JJanambepa peKOMEHIYEeTCS MPUMEHSTh MTPU HAIWYHUU B BBIPAKECHHH OOIIETO 4ieHA
psiia moKa3aTenbHON QyHKIMH WK pakTopHana.

31. YucnoBsie psnpl, coiepialide Kak IOJOKUTENbHbIE, TAK M OTPUIATENbHbIE UJICHBI,
Ha3bIBAIOTCS 3HAKOIIEPEMEHHBIMU psgamMu. UncioBoi psii BUa

Ui— U2+ Uz — Ust...++ (-1)"Yun + ...,
rjie Un — MOJIYJIb WiICHA psijia, Ha3bIBaCTCs 3HAKOUCPEIYIOIIUMCS YUCIOBBIM PSIOM.

32. O6acThIO CXOAMMOCTH CTEIIEHHOIO psja sBisercs uaTepsan (a-R;a+R), k koropomy
B 3aBUCUMOCTH OT KOHKPETHBIX CITy4aeB MOTYT OBITh MPUCOEIMHEHBI TOUKK a-R n a+R, roe R=

n

(ecrm 3TOT TIpenen cymecTByeT). B kaxmoit Touke uHTepBana (a-R;a+R) psaa cxomures

a0COJIIOTHO.

Wurepsan (a-R;a+R), Ha3pIBaCTCS HHTEPBAIIOM CXOAMMOCTH CTEIIEHHOIO Psja, a IMOJIOBUHA €ro
JJINHBI R Ha3bIBACTCA paI[I/IYCOM CXOOINMOCTHU CTCIICHHOI'O p?[[[a.

JIro0oii CTemeHHON psii CXOAMTCS npu X=a. Eciau Apyrux To4ek CXOAMMOCTH y psiia HET, TO
cuntaroT, yto R=0. Eciu cTeneHHON psAA  CXOAUTCS BO BCEX TOYKAX YHCIOBOM IPSIMOM, TO

CUHTAIOT, 4TO R=c0,
5.2 Hmozoewvtit mecm

Nroroeiit Tect 1-it cemectp

Howmep Bepnslii oTBeT Kpurepun
3aJaHus

1 6 — moJTHOE PaBUIIBLHOE COOTBETCTBHE
0 6 — ocranbHbIC CiTydan
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Wrorosslii TecT 2-i ceMecTp

Howmep BepHbliii oTBeT Kpurepun

3agaHus
1 0,4 1 6 — moJIHOE PaBUIILHOE COOTBETCTBHE
2 1 0 6 — ocTaspHBIE CITy4Yan
3 1
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5.3 Ilpumeput 3a0anuii 015 6b1NOIHEHUA KOHMPOTILHBIX PAOOM
Konumponsnan paboma Nel «Inemenmot 1uHeiinou anzeopovn)

1 21 4
1. Marpuna cuctembl 4 =3 -5 3|. Marpuia cBOOOIHBIX WICHOB cucTeMbl B =| 1 |.
2 7 -1 8

Breraucnum ONpCACIIMTECIIb MAaTPHULIbI CUCTCMbI A, HCIIOJIB3Ys NpaBUJIO TPCYrOJIbHUKA

121
A=3 =5 3=1(-5)(1)+232+137-1(52-137-2:3(-1)=5+12+21+10- 21 + 6= 33.
2 7 -

3aMEeHMM MEpBbIi CTONIOEL] ONPEIETUTENS MATPULIBI CUCTEMBI CTOJIOLIOM U3 CBOOO/IHBIX WICHOB.
Beraucmm A, .

4 21
A =[l =5 3=4(-5)(-1)+238+1-1-7-1-(-5)8-437-2-1-1)=20+ 48 +7 +40- 84 + 2 = 33.
8 7 -

3aMeHUM BTOPOM CTOJIOEIT OIPENIEITUTEIISI MATPHIIBI CUCTEMBI CTOJIOIIOM M3 CBOOO/THBIX YJICHOB.
Beranemm A, .

14 1
A, =3 1 3 [=1-1(-1)+432+138-1-12-138-4-3(-1)=-1+24+24-2-24+12=33,
2 8

3aMeHUM TPETHii CTOIOEL] ONPeENIUTEN MATPHIIBI CHCTEMBI CTOJIOLIOM U3 CBOOO/HBIX WIECHOB.
Beranemam A, .

12 4
A, =8 =5 U=1(508+212+437-4(52-117-238=-40+4+84+40-7-48=33,
2 7 8



_A 33
A 33

_A, 33
2 A 33
A, 33

Xy =—=—=
A 33

Orser: X, =1; X,=1; X,=1.

2 -1 4 15
2. Matpuna cuctembl 4 =3 —1 1 |. Marpuiia CBOOOIHBIX WICHOB cucTeMbl B =| 8
-2 11 0

Brrunciinm onpenenuTesb MaTpULbl CUCTEMBI A.

2 -1 4
A=13 =1 1|=2-C1)1+ (1) 1-(2) 431 -4(-1)(-2) - 2-1-1 - (-1)-3-1 =~
211

2+2+12-8-2+3=5.

3aMeHNM TIepBbIiA CTOJIOEI] ONPEACIHTENST MATPHIIBI CUCTEMBI CTOJIOIIOM M3 CBOOOTHBIX YJICHOB.
Beruancimum A, , pa3nokuB 10 IIEPBOU CTPOKE.

15 -1 4 . : 5
A =8 -1 1 |=15-(-)*.[ ~ [-1-(-D*2-[ J+4-(-D**.[ |=10
1011 ()11W()Oj()011‘

3aMeHNM BTOPOI! CTONOEL ONPEeEHTENS MATPULIbI CUCTEMBI CTOIOLOM U3 CBOOOIHBIX WICHOB.
Beraucmim A, .

2 15 4
A,=[3 8 1 [=281+151(2)+43:0-48(-2)-2-1-0-1531=16-30+0+64-0-45=5,
20

3aMeHNM TPETHi CTOI0EL] ONPEeENIUTEN MaTPHILIBI CHCTEMBI CTOJIOIIOM U3 CBOOO/THBIX WIEHOB.
Beraucmm A .

2 -1 15
Ay=3 -1 8= 2(1)0+(1)8(-2+1531-15(1)(2)-2-81-(-1)3-0=0+16+45-30-16-0=15
-2 10
Xl zﬁzgzz
A 5
X2 =£=§=1
A 5
X3 :ﬁzﬁzs
A 5



Orset: X, =2; X,=1; X,=3.

4 -3 2 9
3. Matpuua cucrembr 4=|2 5 -3 |. Marpuia cBOOOJHBIX WICHOB chcTeMbl B =| 4 |.
56 -2 18

Brrancianm OIpCACIIMTEIIb MAaTPpHUILIbl CUCTCMbI A.

4 -3 2

A=[2 5 —3/=4:5(2)+ (-3)(-3)5+2:2:6-2-5-5 - 4:(-3)-6 - (-3)-2-(-2) = -
5 6 -2

40 + 45 + 24 - 50 + 72 - 12 = 39,

3aMEeHMM TEpBbIi CTONIOEL] OIPEIEIUTENS MATPULIBI CUCTEMBI CTOJIOLIOM U3 CBOOOJHBIX WIEHOB.
Berancmim A, .

9 -3 2
A =4 5 —3|=9-5:(-2) + (-3)-(-3)- 18 + 246 - 2-5-18 - 9-(-3)-6 - (-3)-4+(-2) = -
18 6 —2

90 + 162 + 48 - 180 + 162 - 24 = 78.

3aMeHNM BTOPOH CTOJIOCIT OTIPENIEITIUTEIIS MATPHUIIBI CUCTEMBI CTOJIOIOM U3 CBOOOTHBIX WICHOB.
Borunciim A, , pa3iioxuB 1o BTOPOMY CTOJIOIY

4 9 2
2 -3 4 2 4 2
A, =2 4 —3|=9-(-]+? +4-(-1)%2. +18-(-1)%2. =117.
5 18 o 5 -2 5 -2 2 -3

3aMeHUM TPETHi CTOIOEL] ONPEeENIUTEN MaTPHIIBI CHCTEMBI CTOJIOLIOM U3 CBOOO/HBIX YWIEHOB.
Beraucmm A, .

4 -3 9
A, =12 5 4 |=4518+(3)45+92:6-9-55-446-(-3)2-18=360-60 + 108 - 225- 96 + 108 =195
5 6 18
Xl =ﬁ:7—8:2
A 39
X2 :ﬁzgzs
A 39
X3 :—3:19—5=5
A 39

Orset: X, =2; X,=3; X;=5.

2 -1 -1 4
4. Marpuma cuctemsl 4=[3 4 -2 |.Marpuma cBOOOIHBIX WiieHOB cucteMbl B =| 11 |.
3 -2 4 11
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Brrancinum onpenenutesb MaTPULIbl CUCTEMBI A.
2 -1 -

A=38 4 -2 |=244+(-1)(-2)3+(-1)3:(-2)-(-1)43-2:(2)(-2)-(-1)3-4=32+6+6+12-8+12=60
3 -2 4

3aMeHVM IEPBBIi CTOIOEI] ONPEICTUTENST MATPHUIIBI CUCTEMBI CTOJIOIIOM M3 CBOOOTHBIX WICHOB.
Beraucimam A, .

4 -1 -
Ay=1 4 —2|= 444+ (-1)(2)11+ (1) 11:(-2) - (-1)4-11 - 4(-2)(-2) - (-
11 -2 4

1)-11-4=64+22+22+44-16 + 44 =180

3aMeHMM BTOPOI CTONOEL ONPEeEIIUTENS MATPULIBI CUCTEMBI CTOIOLOM U3 CBOOOIHBIX WICHOB.
Berancmim A, .

2 4 -1
A, =3 11 —2/=2114+4(2)3+(1)311-(-1)11-3-2-2)11-43-4=88-24-33+33+44-48=60
3 11 4

3aMEeHMM TPETHi CTOJIOCL] OIPEIEUTENS MATPULIBI CHCTEMBI CTOJIOIIOM M3 CBOOO/THBIX WICHOB.
Berancmm A, , TOIy4YHB HYJIH B KAKOM-JINOO CTOJIOIE U Pa3JIOKUB 110 HEMY.

2 -1 4
A, =3 4 11
3 -21

[Tomyyrm HyM BO BTOPOM cToJIOIE. BbIuTeM 13 BTOpoii CTPOKH MEPBYIO CTPOKY, YMHOKEHHYIO
Ha (-4). BerureM U3 TpeTbell CTPOKU NEPBYIO CTPOKY, YMHOKEHHYI0 Ha 2. [Tonyuum cineayrommii
OIPEEIINTEND:

2 -1 4
A, =M1 0 27|,
-1 0 3

Bbmmciiv 310t onpeieniTeib, paziioykHB 110 BTOPOMY CTOJOILTY:

2 -1 4
L, 27
A, =11 0 27|=-1.(-1)*2. ~60.
-1 3
-1 0 3
a1
A 60
Xzzﬁzgzl
A 60
3:£=@=1
A 60



Orser: X, =3; X,=1; X,=1.

11 -1 1
5. Marpuua cuctembt 4 =8 3 —6 |. Marpuiia cBOOOIHBIX WICHOB cucTeMbl B =| 2
-4 -1 3 -3
Xl

Marpuiia HeU3BECTHBIX CUCTEMBI X =| X,
X3
X=A"-B
Haiinem oOpaTHy0 MaTpuily METOJIOM anreOpanyecKux J0NOJHEHHH:

Haitnem onpenenurens MaTpuibl A:

detA=-1
3 -6
=_1l+1. —
Av= (D) ‘_1 3‘
8 -6
=_11+2. =0
Ae=(0 [ 3‘

As= (D[ 3J=4

2+1 1 -
Ay =(-1) ‘ 1‘=_2

-1 3
A22=(—1)2*2-1_4 ;1=—1
Aa=(7 =3
A31=(—1)3+1-‘; :2‘=—3
A32=(—13*2-2 :2‘=—2
Aa=(07 ;‘z—s

. 3 -2 -3 -3 2 3
Torma obpaTHas maTpuia Al = —1 0 -1 -2|=|0 1
4 -3 -5 -4 3



~3 2 3\ (1) (-31+2-2+3-(=3)) (-8
X=A'B=|0 1 2||2|=|01+1.2+2-(-3) |=|-4
~4 3 5)|-3) |-4-1+3.2+5-(=3)) |-13

Ortset: X, =-8; X,=-4; X,=-13.

6. [lepenuinem cucreMy ypaBHEHHI B MATPUYHOM BHJIE€ U PELINM ero MeToaoM ['aycca

11 -16
A=|2 3 —421].
7 -1 -36

Ot 2 cTpoku oTHHMaeM | CTpOKY, YMHOKEHHYIO Ha 2; 0T 3 CTPOKM OTHUMAeM 1 CTpoOKy,
YMHOXXEHHYO Ha 7:

11 -16
A=|0 1 -29
0 -8 4 |-36

Ot 1 cTpoku oTHHMaeM 2 CTPOKY, YMHOKEHHYIO Ha 1; Kk 3 cTpoke qo0aBisieM 2 CTPOKY,
YMHOXEHHYIO Ha §:
10 1 |-3
A=/01 -209
0 0 -1236

3-yI0 CTPOKY JeuM Ha -12:

10 1 |-3
A=/0 1 -209
0 0 1 |-3

Ot 1 cTpoku oTHHMaeM 3 CTPOKY, YMHOKEHHYIO Ha 1; K 2 cTpoke Jo0aBisieM 3 CTpOKY,
YMHOXXEHHYIO Ha 2:

1 0 00
A=/0 1 03
0 0 1-3

Orser: X,=0; X,=3; X;=-3.
7. O011ee perIeHne CUCTEeMBI X; =2 —2X, —3X; + X5, X, = X,5 X3 =Xg5 X, =—Xg; X5 = Xs.

Konmponvnaa paboma Ne2 «Ananumuueckasn ceomempus Ha njiocKocmu

1. Ypasuenne croponsl AB: 3x+5y+31=0. Ypasuenue croponsl BC: 3x+y+2=0. YpaBHenue
croponsl AC: 8x-3y+50=0.

2. YpaBuenue BbIcoThl AN, :2X-y+4=0. Ypasuenue BoicoTbl BN, : 9x+10y-166=0. YpaBHenue
BoicoTel CN,: 17x+6y-150=0.

12
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3. Ypasuenue meauansl AM | : 3X-2y-3=0. Ypasuenue meauansl BM , : X+4y-15=0. YpaBuenue

menuansl CM, 1 x-3y+6=0.
4. tgA=3.
5 VYpaBuenune AE : 11x+7y+3=0. Ypasuenue AE, :7X-11y-29=0.

6. B,(7;-6).

. 44
7. Paccrosiaue ot Touku C g0 npsimoit AB paBHO —

NTE

8. Ypasuenue npsamoii CC,: 2X-y+8=0.

9. Ypasuenue npsamoii CS: 30x+7y-146=0.
10. lnuna croponsl AB paBHa V80

11. Mnomaxns Tpeyronsuuka ABC paBna 42,5.
12. TTostyocu a=7, b=5.

13. Bepummnsl 4, (-2;0), 4,(2;0).

14. DKCLIEHTPUCUTET paBEH .

15. YpaBHeHus acumMnror y = —% , Y= -

Konumponvnasa paboma Ne3 «Beedenue ¢ ananuszy
HaiiTu npenens! pyHKIHH

. 4x°—x+5
L lim =

v 4
v Xo +3X°+1

HccaenoBarb (yHKIHMM Ha HeNpPepLIBHOCTb, HAWIAWTE TOYKH pPa3pbiBa, YKaKHTE

XapakTep pa3pbiBa.

1. X="-1—TouKa yCTpaHUMOTr'0 pa3pbIBa, X=1 — TouKa paspbIBa MepBoro posa.

2. X=0—T04YKa YCTpaHUMOTO Pa3pbIBa, X=2 — TOUKA pa3pbiBa BTOPOrO pojia.
KonTtpoabsnas padora Ned «/Indpdepenuuaibubie ypaBHEeHUSD

1 y?—x* =16.



N

3 5
.y=—X——InC(2x+1).
y=2%X=7 ( )

w

. y? +4x* —8Cx =0.
4, y=Ce™® +2x-1=0.

5. ypaBHeHue bepnymimn

X3
6. y:E—sinx+Clx+Cz

\l

.2y —4x® =1.

8. y=Ce ™ +C.e"

(o]

.y=Ce*+Ce™ +%xeX
10. y=e* +x°.

Kounrpoabnas padora NeS «Psaabn»

1. Psip pacxomurest.

2. Psin cxomurcst.

3. Psin pacxoaurcst.

4 Psn cxomurcesl.

5. Pax cxomurcest.

6. Psin pacxomurcst.

7. Psin cxomurest aOCOIIFOTHO.

8. HTepBan cxoquMocCTH cTerneHHoro psija [-6;8].
5.4 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHU I

NupuBunyanbHoe nomamHee 3aganue Nel «JieMeHTHI THHEHOH aaredpbn»

1. Onpenemrens A = 120.

13
2.(A-B)=[6 10

2 24

2 10 -15
3. (3BA+CB)=

(—3 2 20)

14
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3 5 10
49 49 49
4. p1-| 8 =8 -6
49 49 49
4 -26 -3
49 49 49

HNuauBuayanbHoe 1oMaliHee 3a1anue No2 «AHAJIMTHYECKAS] TeOMeTPHUS HA MJIO0CKOCTI
1. YpaBHenue miaockocty 5X + 12y + 10z - 94 = 0.
x—4 y-4 z7-10

3 6 -8

2. Kanonmnueckoe ypaBHeHue npsmoit AB:

4
3. O6beMm nupamuasl ABCD pasen 3? .

4. TInomanp rpanu A1A2Az paBna 8,078.
5. Paccrosinue ot BepmmHbl A1 10 pedpa A2A3 paBHO 2,596.

6. YpaBHEHHE TUIOCKOCTH, TPOXOAAIINX Yepe3 BepmuHy A mapamiensHo rpaau BCD:
x+y+2z—16=0.

7. Yron mexay pedopom AB u rparbio ACD pasen 36,45° .

HupuBuayanbHoe nomaminee 3aganne Ne3 «/Iudpepennuanbnoe ncumnciaeHme»

Ly = 2x° +1
' Vx4 +2x+3
2. 2x5—3x2+5:g
XIED 3x° +4x*-x 3
3.y =00sx"* - (cos X - In cos x —tgx - sin x)
4.y, =3t°
5y _4-2x
. 2y-9

I/IH)II/IBI/IJIyaJ'IbHOC JAoOMalIHEE 3alaHue Neq «I/IHTeI‘paJ’IbHOC HCYUCJICHUC

1. 2x3 +4x* +3x+C

2. S arctg 3x +C
12 4

3

3

In® x

+C

4, lsin 2x—lcoszx+C
4 2



5. %In(x2 +2x+2)+arctg(x+1)+C

6. C—In‘l—x+\/5—2x+x2

7. 1sin 3x+isin11x+c
22

1
4
9.4.

HNuauBuayanbHoe nomamHee 3aganue NeS «Paabi»

1. Pacxoaurcs.
2. CxoamTest yCIIOBHO.

3.[-2;2).

16
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