OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51

b1.0.07 Boiciiag MaTeMaTHKA

pabouyas mporpaMmMa JUCHMUILIAHBI
CrennanpHOCTR/HampaBieHrne noarotoBku — 23.05.05 CucreMbl obecriedeHus IBHKEHUS TI0€3/10B
Crernuanu3anus/mpoduite — IIEKTPOCHAOKESHUE KEITE3HBIX I0POT
Kpanmuukanwst BeITycKHUKA — MH)KEHEp MyTel COOOIICHUS
®dopma u cpok 00yueHus — ouHas dhopma 5 1eT; 3aouHas ¢opma 6 et
Kadenpa-pa3zpaboTunk nporpammel — MaTemMaTrka

OO0mast TpyZOEMKOCTb B 3.¢. — 12
Yacos o yaebrOMYy 1uiany (YII) — 432

DopMBI TIPOMEKYTOTHON aTTeCTaNU
ouHas popma oOydIeHU:

3aueT 3 ceMecTp, IK3aMeH 1, 2 cemectp
3ao4Has popma oOydeHuUs:

3a4et 2 Kypc, 3k3aMeH 1 Kypc

Ounas gopma o0ydeHus PacnpenejieHne 4acoB JHCHMILIMHBI 110 ceMecTpam

Cemectp 1 2 3 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 68 68 68 204
3aHATHH/
B T.4. B popme ITIT*
— JIKIUH 34 34 34 102
— IIpaKTHYECKUe (CEMUHAPCKUE) 34 34 34 102
— 1abopaTopHBIE
CamocTosiTesibHasi padoTa 40 40 76 156
JK3aMeH 36 36 72
Hroro 144 144 144 432
3aouynas ¢opma o0yueHust PacnpenesieHue yacoB JUCHMILVIMHBI IO CeMeCTpaM
Kypc 1 2 Hroro
Bun 3anaruii Yacos no YII Yacos o YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaaM yueOHbIX 32 16 48
3aHATHI/
B T.4. B popme ITIT*
— JIEKI[UA 16 8 24
— MpaKkTHYecKHe (CeMUHAPCKHeE) 16 8 24
— naboparopHble
CamocrosiTe1bHast padora 220 124 344
3auer 4 4
IK3aMeH 36
Hroro 288 144 432
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce
COOTBETCTBYET (haviny AOKyMeHTa

]
LIPTYTC




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCY/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS — CHEIUAIUTET IO
crenanbHOCTH 23.05.05 CuctemMbl obecrieueHHs TBMKEHUS TOE37I0B, YTBEPKACHHBIM [Iprkazom
Muno6puayku Poccuu ot 27.03.2018 1. Ne 217.

[Iporpammy cocraBui(u):
KaH. (hU3.-MaT. HayK, JIOICHT, HoueHT, E.A. [lerpskoBa

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoTokoa oT «20» mas 2025 . Ne 11

3aB. kadeapoii, KaH/l. TEXH. HAYK, JOICHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa «3nexTposnepreTrka TpaHCIOPTa», TPOTOKOI OT «20» mas 2025 . Ne 9

3aB. kadeapoii, KaH]I. TEXH. HAYK, JIOICHT B.A. Tuxomuposn



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

dhopmupoBaHue y 00YJAIOIIUXCS METOIOJOTHIECKOTo (GyHIAMEHTa Ui aHAJIM3a MPOOJIEMHBIX CHUTYaIui
Ha OCHOBE CHCTEMHOTO MOJIX0/[a

(bOpMI/IpOBaHI/Ie Hu pa3BUTHUC Y 06yqa}01u1/1xc>1 CIIOCOOHOCTEMH peuiatb MHXCHEPHBLIC 3aJa4u € IMOMOIIbIO
MaTCMaTUYCCKUX MCTOO0B

1.2 3agaum JMCHUIIHHBI

1 06y‘-I€HI/IC MAaTEMATHICCKUM METOAaM U MOJECIISIM, HABBIKAM PCIICHUA MaTCMAaTHICCKUX 3a1a49

(bOpMI/IpOBaHI/Ie yMeHI/Iﬁ U HaBBIKOB IMPUMCHATH MAaTCMAaTU4YCCKHUC METOABI WU MOJCIMW HpU ONHCAHHU,
AHAJIN3C U PCIICHUU MNPAKTUYCCKUX 3ada4

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIJIMHBI

Hay4r0-00pa3oBarensHOE BOCIIUTAHHE O0YIAFOIITUXCS

lens Hay4HO-00pa30BaTEIBHOTO BOCIUTAHUS — CO3[JaHUE YCIOBHH JUIs peaju3alii Hay4HO-0Opa3oBaTelbHOTro
MOTEeHIMaa 00yJaromuxcsi B fopMe HaCTaBHUUECTBA, THIOTOPCTBA, HAYYHOT'O TBOPYECTBA.

Iens qocTHraeTcs M0 Mepe peleHNs B EANHCTBE CIEAYIOMNX 3a1a4:

— (OpMHpPOBaHHE CHUCTEMHOTO M KPUTHYECKOTO MBIIUICHHS, MOTHBALMM K OOYYEHHIO, Pa3BUTHE HHTEpeca K
TBOPUYECKON HAYYHOU AESTEIbHOCTH;

— CO37aHMe B CTYICHYECKOH cpene aTMochepsl B3aUMHOM TPeOOBATEIBPHOCTH K OBJIAJCHHUIO 3HAHUSAMH, YMCHUSIMH U
HaBBIKAMH;

— MOTYJISIPU3anys HAYYHBIX 3HAaHUH cpey 00yJarommxcs;

- COI[CﬁCTBHe TIOBBIIICHUTO MPUBJICKATCIIbHOCTU HAYKHU, MMOAJACPIKKA HAYIYHO-TCXHUYCCKOT'O TBOPUYCCTBA,

— CO3JIaHWE YCJIIOBHU JUISl MOJyYeHHs OOy4aroUIMMHUCS JIOCTOBEPHOW WH(OpMAalLUM O NEepefoBBIX JOCTHKECHUSIX U
OTKPBITHUAX MHpOBOﬁ M OTEYECTBEHHOU HayKH, TIIOBBIIICHUA 3aWHTCPECOBAHHOCTH B HAYYHBIX IIO3HAHUAX 00
YCTPOMCTBE MUpa U 0OIIECTBA;

- COBEPIICHCTBOBAHUC Oopranuzanuu u IJIaHUPOBAHUA CaMOCTOSITEILHOM pa6OTI>I o6yqa101111/1xcsi KakK
00pa30BaTEeNIbHON TEXHOJOTHH (POPMHUPOBAHUS OYAYILEro CIEIHMAINCTa MyTeM WHIWBUAYalbHOU MMO3HABATECIHHOU U
HCCIIEIOBATEIbCKON ACATETBHOCTH

[IpodeccronanbHO-TPYAOBOE BOCIUTAHUE 00YJAIOINXCS

Iens npodeccHoHaTbHO-TPY10BOTO — (GOPMHUPOBaHKE Y 00YUAIOIIMXCSI OCO3HAHHOM MPOoQecCHOHATBHON OPHEHTAIINH,
MIOHMMaHHS OOIIECTBEHHOTO CMBICIA TPyJa W 3HAYUMOCTH €ro Ul ceOs JIMYHO, OTBETCTBEHHOTO, CO3HATEIbHOTO U
TBOPYECKOTO OTHOWICHWS K Oyxymiel AeATeIbHOCTH, NpO(ECCHOHAIPHONH 3THKH, CIIOCOOHOCTH IIPEABHICTH
WU3MEHEHHs, KOTOPbIE MOTYT BO3HUKHYTH B MPO(ECCHOHANBHON NEsTEIbHOCTH, M YMEHUIO paboTaTh B U3MEHEHHBIX,
BHOBB CO3/IaHHBIX YCIIOBUSX Tpy/a.

Ilens BocIUTaHUSA AOCTUIAETCS 110 MEpE PEIICHNS B €AUHCTBE CIEIYIONINX 3a/1a4:

— opMHpOBaHUE CO3HATEIBHOTO OTHOIICHNS K BEIOpaHHOH Tpodeccu;

— BOCIIMTaHUE YECTH, TOPJOCTHU, JTIOOBU K MpodecchH, CO3HATENHPHOTO OTHOLICHHSA K NMPO(ECCHOHANBHOMY JOJTY,
MIOHMMAeMOMY KaK JJMYHASI OTBETCTBEHHOCTh W OOS3aHHOCTD;

— (popmupoBaHKE NICHXOJIOTHH NpodeccroHana;

— (opmupoBanue MPohecCHOHATBHON KYIIBTYpPbI, STUKH MPOHECCHOHATBHOTO OOLICHUS;

— (OopMHUpOBaHKE COLMATIBHON KOMIICTEHTHOCTH M JPYTHe 33/1a4H, CBSI3aHHbBIC C UMHIKEM NPO(GECCHUH U aBTOPUTETOM
TPaHCIIOPTHOM OTPaCIH

OKOJIOTHYECKOE BOCIIUTaHUE 00yJaromIMXCs

Lenp 9KOJIOTMYECKOro BOCHHUTaHHS — (DOPMHPOBAHHE OTBETCTBEHHOTO OTHOIICHHS K OKpYXaIOIIeH cpejie, KOTopoe
CTpOHTCS Ha 0a3e 3KOJOTMYECKOT0 CO3HAHUS, YTO IPEATIOaraeT COOI0AeHNEe HPAaBCTBEHHBIX U ITPABOBBIX IPUHIIUIIOB
NIPUPOJAOIIOIB30BAaHUS U IPONAraHAy WAECH €ro ONTHUMM3ALUM, AKTUBHYIO IEATEIBHOCTh 10 H3YYEHHUIO U OXpaHe
IIPUPOJBL.

Lenp gocTuraercs no Mepe peleHns B €IMHCTBE CIEAYIONINX 3a/1a4:

— Pa3BHUTHE YKOJOTHUECKOTO CO3HAHUS M YCTOMYMBOI0 3KOJIOTHYECKOTO MTOBEACHUS;

— (opMHpOBaHHE YMEHHH W HaBBIKOB PAa3yMHOTO MPUPOJIOINOIb30BaHMS, HETEPIMMOTO OTHOLICHUS K ACHCTBUSIM,
IIPUHOCALIUM BpPEJ| 3KOJIOTUH;

— prOOpPETEHHE OITBITa YKOJIOTO-HANPABIEHHOH NeITeIbHOCTH;

— CTaHOBJICHHWE W pa3BUTHE y OOyYaroIIMXcs 3KOJIOTHYECKOH KyNIbTYphl, OEpEKHOrO OTHOLIEHHUS K POJHOHM 3eMile,
pupoIHBIM OorarcTBaM Poccuu 1 Mupa, MOHMMaHHUE BIMSHUS COLMAIbHO-?)KOHOMHYECKHX IPOIECCOB HA COCTOSTHHUE
NIPUPOAHON U COLIUANIBHOM Cpenbl;

— ¢opMupoBaHUe y 00yUaIOMMUXCS SKOJOTHUECKOW KapTUHBI MHUpA, Pa3sBUTHE Yy HUX CTPEMJICHHS Oepedb M OXPaHATh
IIPUPOAY;

— Pa3BUTHE 3KOJIOIMYECKOI0 CO3HAHMs1, MUPOBO33PEHHUS U YCTOMUMBOIO 3KOJIOITMUECKOTO TIOBEICHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/gacte OIIOIT ‘ brnok 1. luctumnasl / O0s3aTenbpHas 4acTh

2.1 IncuMnjvHbl ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CUMIIIHHbI

[EEN

b1.0.08 NuadopmaTrka n mHOOPMAIIOHHBIE TEXHOJIOTHH

N

b1.0.14 ®usuka

3 B1.0.15 Xumus. OOmast 3K010rust




2.2 TucuUMIIMHBI M MPAKTHKM, JUIS1 KOTOPBIX H3yYeHHe JAaHHOH AU CIHUILIHHbI
He00X0MMO KaK NpeAliecTBYIOIIee

b51.0.05 ®unocodus

b1.0.14 ®usuka

B51.0.20 OCHOBBI 2JIEKTPOTEXHUKU

B1.0.24 Cucrema MeHeKMEHTA KaueCTBa

b51.0.31 Teopust TUHEHHBIX SJIEKTPUYECKUX LIeTICH

Bb1.0.36 Teopust aBTOMAaTHIECKOTO YIIPaBICHUS

b53.01(/]) BeimosHeHue BBITYCKHOM KBaIM(UKaIMOHHOM padoThI

0N OB WN -

Bb3.02(/]) 3ammTa BBIMYCKHOM KBaNH(UKAIMOHHON pabOTHI

3 IINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

Koa n
HAaMMEHOBaHUe
KOMIIETEHIHH

Koa u HauMeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEHIIMH

IInanupyemble pe3yJbTaThl 00y4eHHsI

OIIK-1 Cnocoben
pemarb
HWH)XEHEPHBIE
3a7a4d B
po¢heCCHOHATBHOM
JIEATENHEHOCTH C
HCIIONB30BaHUEM
METOJIOB
€CTECTBEHHBIX
HayK,
MaTeMaTHIECKOTO
aHanM3a u
MOJIETUPOBAHHMS

OIIK-1.4 3HaeT OCHOBBI
BBICIIICH MaTeMaTHKH,
Croco0eH MpeCTaBUTh
MaTeMaTHYECKOE OMHUCAHUE
MIPOLIECCOB

3HaTh: OCHOBHBIC ONPEACIICHUA U TIOHATUSA BBICIIICH
MaTEMAaTUKHU

YMeTh: UCTI0Ib30BaTh PA3JIMYHBIC METObL PEILCHUS
NIPOCTEUINX IPEIMETHBIX 3a1a4

BJ'IaZ[eTbl OCHOBHBIMU TCPMUHAMU, TOHATUAMU, ONPCACTICHUAMU
pa3zaesoB BhICHIEH MaTeMaTUKU

OIIK-1.5 HUcnonb3yet pu3nKo-
MaTreMaTHYeCKHH armapar Juis
Pa3paboOTKU MPOCTHIX
MaTeMaTHYeCKUX MoJemeit
SIBJICHUH, IIPOLIECCOB U
0OBEKTOB IIPH 3aJaHHBIX
JOIYLICHHUSAX ¥ OTPAHUYCHUIX

3HaTh: MaTeMaTHICCKHE MCTOABI, HPUMCHACMBIC IJI1 PCIICHUS
HpOCTeﬁLHPIX NPpEAMCTHBIX 3a1a4

YMeTh: KOPPEKTHO NMPECTABIATh IPOCTEHIINE 3a/1a9H B
MaTeMaTuieckoi gopme

BunageTs: HaBbIKaMHU pellleHUs NIPOCTEUINNX 3a1a4,
WJUIIOCTPUPYIOUIUX IIPUIIOKEHUS MaTEMAaTUYECKOT0 anrapara B
pa3NyYHBIX 00JIACTSIX HAYKH U TEXHUKH

OIIK-1.6 Mcnonb3yeT METOABI
MaTeMaTHYeCKOro aHaIu3a I
000CHOBaHUS PUHATHS
pelieHuit B
npogeCcCHOHATBHOM
JIeITEeIbHOCTH

3HaTh: NPUHLMUIIBI Pa3pabOTKH IJIaHa PeLIeHus 3a1a4 B cdepe
poheCCHOHATBHOM e TeIbHOCTH

YMeTh: 3auChIBaTh MATEMAaTHIECKYIO IOCTAHOBKY TEKCTOBOU
3a71a4

BuageTs: KOPpEKTHOM 3aIIUCBI0 PE3YJIBTATOB IIPOBEIEHHBIX
HaOJIIOICHUH B TEPMUHAX MIPEAMETHON 00J1acTi

YK-1 Cnocoben
OCYIIECTBJIATD
KPUTUYECKUI
aHaju3
MIPOOIEMHBIX
CUTyalud Ha
OCHOBE CUCTEMHOI'0
MOAX0/a,
BEIpabaTHIBAThH
CTPAaTEeTHIO
JIEUCTBUI

VYK-1.1 Ananusupyer
MPOOJIEMHYIO CUTYAIUIO
(3amady) v BeIIEISIET €€
6a30BBIE COCTABIISIONIHE.
PaccmaTpuBaeT paznudHbIe
BapUaHThl PEIICHUS
poOJIEMHON CUTYyaIN
(3amaum), pazpabaTeIBacT
ITOPUTMBI X peaTH3aIin

3HaTh: AITOPUTMBI PEIICHUS IPOCTEHIINX 3314

YMeTb: peniaTh 3a1auil, pa3padaThiBaTh IUIAH BBITOJHEHHUS
pabot B chepe npodeccHOHATEHON ACSTEIEHOCTH,
nperycMaTpHuBasi NpoOJIeMHbIe CHTYaLUH

Bnanets: MmeTogamu IJIaHUPOBAHUA U PCUICHUA 3a1a4 B
YCJIOBUAX HCONTPEACIICHHOCTH

4 CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI

Ounas gopma 3aounas ¢popma *Kox
Kox HaumeHoBaHue pa3jesioB, TeM H Yacel Yacsel HMHAMKATOpa
BHJIOB padoT Cemectp Jdex | Tp | Jag | CP Kypc Jex | Tp | Jag | CP J0CTHKEHHSI
KOMIIeTEHIUH
1.0 | Paspen 1. JIuneiinas
ajreopa
1.1 | Marpunpl:  oOIpelesIeHue,
PHl ped OTIK-1.4
BUABI MaTpull, anredpa OTK-15
Matpull.  Ompenenurenu: 1 4 4 2 1/ycr. 1 1 6 '
onpezesieHue OIIK-1.6
oo K-1.1
BBIYHCIICHHE, CBONCTBA Y
1.2 | Cuctemsl JIMHEWUHBIX OIIK-1.4
anreOpandecKux OIIK-1.5
pai 1 4 | 4 3 | lyer. | 1|1 7
YpaBHEHMA: OCHOBHBbIE OIIK-1.6
MOHSITHSI, METOJIbI PELICHHS VK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas gpopma *Kon
Kox HaumeHoBanue pa3aejoB, TeM U Yachbl Yacel HHIMKaTOpa
BH/IOB padoT Cemectp Tex Mp a6 CP Kype Jex | Tp | Jia CP 1?00;:[2:(::““;"
- meron Kpamepa, meron
T'aycca
1.3 | llonsitTne  KOMIUIEKCHOTO
yucia.  Anrebpandeckast, OIK-1.4
TPUTOHOMETpHUUECKast u
MoKa3aresbHas (bopmbl 1 2 4 3 1/ycr. 1 1 8 ggﬁjg
KOMILJIEKCHOTO qucia. VK-1 1
HewictBust c ’
KOMIUIEKCHBIMH YHCIIAMHA
2.0 | Paznen 2. Bekropnasn
ajnreopa.
2.1 | Bekropsrl [poexius
BEKTOpa Ha ocb. JIMHElHbIE OITK-1.4
oreparyy HajJ BEKTOPaMH B
KOOPJMHATHON dopme. 1 4 3 2 1/ycr. 1 8 8g§jg
CkansipHoe TpOU3BEJCHUE YK-li
BEKTOPOB:  OIpEJelICHHuE,
CBOMICTBA, IPUJIOKECHHUS
2.2 | BektopHOE W CMEIIaHHOE OIIK-1.4
IIPOU3BENICHUSI  BEKTOPOB: OIIK-1.5
OTpeJieNieHne,  CBOMCTBA, 1 2 3 3 Vyer. 1 8 OIIK-1.6
IIPUJIOKEHUS YK-1.1
2.3 | PacuerHo-Tpaduueckas OIIK-1.4
pabora Nel «JIuneitHas 1 5 1ver OIIK-1.5
anreopa. BekropHas yer: OIIK-1.6
anreopa» YK-1.1
24 KontpompHas pabora Nel ggﬁjg
«Jluneiinas anredpa. 1 l/ycrt. 8 '
OIIK-1.6
Bekropnas anredpa» VK-1.1
3.0 | Pa3znean 3.
AHaTUTHYeCKAsA
reoMeTpusi.
3.1 | IIpsmas Ha IUIOCKOCTH.
Paznmuunsie (bopMBI OIIK-1.4
ypaBHEHHS TIpAMOW  Ha OIIK-1.5
TUTIOCKOCTH. YTOJN MEXIy 1 2 2 2 Uyer. 1 ! OIIK-1.6
npsMeIMA. PaccrosiHHE OT YK-1.1
TOYKH JI0 IPSIMOH
3.2 OIIK-1.4
Kpusbie BTOpOro mopsixa: OIK-15
OKPY>KHOCTB, AJLTHIIC, 1 3 2 3 l/ycr. 1 1 7 OIK-1.6
rurepOoia, mapadoa VK-1 1
3.3 | [lpsmMass u IUIOCKOCTh B
MPOCTPAHCTBE. VYron
MEXAY IJIOCKOCTSAMU. YTOI OIlK-1.4
MEXTY HIPSIMBIMU B OIIK-1.5
MIPOCTPAHCTBE. VYron 1 3 2 3 Vyer. ! 8 OIIK-1.6
MEXTY OpsAMOi u YK-1.1
IockocTeio.  PaccrosiHue
OT TOYKH JI0 TNIOCKOCTH
3.4 OIIK-1.4
IToBepxHocTH BTOPOT'O OIIK-1.5
nopsiIKa 1 2 2 lyer. 8 OIIK-1.6
YK-1.1
4.0 | Paznex 4. Bsexenne B
aHaIu3.
4.1 | OcHOBHBIE 3JEMEHTapHBIE OIIK-1.4
(yHKIMH, WX CBOiicTBa M 1 2 2 1/ycrt. 7 OIIK-1.5
rpaduku OIIK-1.6




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas gpopma *Kon

KOI] HaumeHoBanue pa3aejoB, TeM U Yachbl Yacel HHIMKaTOpa

BH/IOB padoT Cemectp Tex Mp a6 CP Kype Jex | Tp | Jia CP 1?00;:[2:(::““;"
YK-1.1

4.2 | OyHKOUA: 0o0J1acTh
oTIpeneNeHus, o0J1acTb OIIK-1.4
3HAYCHMS, CII0COOBI OIIK-1.5
3amanus, rpaduk QyHKIUH. 1 2 2 1 Vyer. 05 1 6 OIIK-1.6
XapaKkTepucTUKU YK-1.1
MOBEJICHUS (DYHKIIUU

4.3 | Ipenen GhyHKIHN.

ORHOCTOPOHHHUE MPEIETBI.

beckoneuno  mamble U

0ECKOHEUHO Ooubine OIlK-1.4
HKLIMH, WX CBOMCTBA. OIIK-1.5

I%};TeMaTquCKI/Ie 1 2 2 2 lyer. 05 1 ! OIIK-1.6

HEOoMpeAeIEHHOCTH. YK-1.1

3aMevarenbHBIC TPEICIHI.

AcuUMITOTEI rpaduka

dhyHKIIIH

4.4 | HenpepblBHOCTh (QYHKIHH
B TOYKE M Ha OTpe3Ke. OIIK-1.4
OmHOCTOPOHHSA OIIK-1.5
HETIPEPHIBHOCTb. Toukn 1 4 4 2 Vyer. ! ! OIIK-1.6
paspeiBa  QyHKIOHH, HX YVK-1.1
KIaccu(uKaIms

4.5 | PacuerHo-rpaduyeckas OIK-1.4
pabota No2
«AHanuTHIeCKas 1 5 l/ycrt. ggﬁ_ig
reoMeTpus. BmeneHue B i

YVK-1.1
aHaN3»

4.6 | KoutponbHas pabota Ne2 OIlK-1.4
«AHanuTHIeCKas 1 1ver 8 OIIK-1.5
reoMeTpus. Bmenenue B yer. OIIK-1.6
aHaN3» YK-1.1

OIIK-1.4
dopma  MPOMEXKYTOUHOU OIIK-1.5
aTTeCTAallUU — IK3aMEH ! 36 V/3uvnin 18 OIIK-1.6

YK-1.1

5.0 | Pazgen 5.

JuddepenunanbHoe
HCYHCIICHUE ynkuuu
OJIHOI IlepeMEeHHOM.

5.1 | [lpousBogHast  QyHKIMH,
muddepeHInpyeMocTb OIK-1.4
(hyHKIHH. IIpaBuna OIK-1.5
nuddepeHunpoBanus 2 2 4 3 | 1/3umuss | 1 7 OIK- 1' 6
¢yaxuui.  IIpomsBomHBIE )

YK-1.1
OCHOBHBIX 3JIEMEHTapHBIX
dyHKIHIA

5.2 | Tuddepenunan QyHKIMM. OIIK-1.4
IIpousBonHbie BBICIIIMX OIIK-1.5
TOPSI/IKOB. [IpaBumno 2 2 2 2 | V/zummas ! 6 OIIK-1.6
Jlonurans YK-1.1

5.3 | UccnenoBanue mNOBENECHUSA OIK-1.4
(GyHKOMH ¢ TIOMOIIBIO

N OIIK-1.5
MIPOU3BOTHOM: 2 2 2 2 | 1/3;muss | 1 7 OIK-1.6
MOHOTOHHOCTh  ()YHKITUH, )

YK-1.1
HKCTPEMYMBI QYHKIMH

5.4 | BeImyKinoCTh, BOTHYTOCTh U OIIK-1.4
TOYKHM Tmepernba rpaduka OIIK-1.5
dynkuu. OOmas  cxema 2 2 2 2 1/zumnss 1 ! OIIK-1.6
HCCIIEIOBaHUsl TTOBEJECHUS YVK-1.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas gpopma *Kon

Kox HaumeHoBanue pa3aejoB, TeM U Yachbl Yacel HHIMKaTOpa

BH/IOB padoT Cemectp Tex Mp a6 CP Kype Jex | Tp | Jia CP 1?00;:[2:(::““;"
byHKIIH

6.0 | Pazgen 6. MHTerpaibHoe
HCYHUCJICHU e ynkumnu
OJHOJi MepeMeHHOM.

6.1 | IlepBooOpazHasi.

Heonpenenennsiit

WHTETPAJ, €ro CBOICTBa. OIIK-1.4
Tabmuma WHTETPAJIOB. OIIK-1.5
3ameHa nepeMeHHoFE) npu 2 2 4 3 | Vsmwman | 1 ! OIIK-1.6
UHTETPUPOBaHUU. YK-1.1
Wurerpuposanue 1o

Y4acTIM

6.2 | UaterpupoBanue
palMOHANBHEIX  ApOOeH. OTIK-1.4
WnTterpupoBanue OHK-1.5
HEKOTOPBIX 2 4 2 2 | 1/3umuss 1 7 OIMK-1 ' 6
UPPALHOHATIBHBIX u VK-1.1
TPUTOHOMETPUUECKHX
BBIPAYKEHUI

6.3 OIIK-1.4
OrnpeneneHHbI HHTETpa, OIIK-1.5
CBOMCTBA U BBIUUCIICHHE 2 2 2 2 | Vzuwmas |1 6 OIIK-1.6

YK-1.1

6.4 OIIK-1.4
Heco6cTBeHHbIE OIK-15
HHTErpanbl, CBOMCTBA U 2 2 2 2 | 1/3umuss 1 6 OHK-1.6
BBIYHCIICHHE VK-11

6.5 OIIK-1.4
[punoxenus OIIK-1.5
OTIpeJIeIEHHOTO UHTETrpaia 2 2 2 2| Vsawmas |1 ! OIIK-1.6

YK-1.1

6.6 | PacuerHo-Tpaduueckas
pabota Ne3 OIIK-1.4
«dnddepennnansaoe u 2 R OIIK-1.5
HMHTErpalbHOE HMCUYHCIICHUE OIIK-1.6
byskuUN OJTHOM VK-1.1
IEPEMEHHOI»

6.7 | KonrponpHas pabora Ne3 OIK-1.4
«dnddepennnansaoe u OHK-lIS
HHTETPANBHOE HCYHCICHUE 2 1/3umHsIs 8 OHK-1.6
byskuUN OJTHOM VK-1 1
MepeMEHHOM»

7.0 | Paznen 7.

AuddepenunanbHoe
HCYHUCJIeHUe ynkumnu
HECKOJbKHUX
niepeMeHHBIX.

7.1 | OyHKIMH HECKOJIBLKUX
nepeMeHHbIX. [Ipenen wu OTIK-1.4
HeNpephIBHOCTh. YacTHbIe OHK-1.5
TIPOM3BOIHEIE. 2 2 2 1 | 1/3umuss | 1 3 OIK-1 ' 6
Juddepennman. YacTHble VK-li
MPOU3BOJIHBIC BBICIIHX
MOPSIIKOB

7.2 OIIK-1.4
OKCTpPEeMyMBI GbyHKIMI 5 5 2 1| 1/sumuss 1 4 OIIK-1.5
HECKOJIBKUX [IEPEMEHHBIX OIIK-1.6

YK-1.1

8.0 | Pazmen 8.

OOBIKHOBEHHBIE




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas gpopma *Kon

Kox HaumeHoBanue pa3aejoB, TeM U Yachbl Yacel HHIMKaTOpa

BH/I0B padoTt Cemectp Jdex | Tp | Jag | CP Kype Jex | Tp | Jag | CP JOCTHIKEHU S
KOMIIETEHIIMH
auddepennnanbHbIe
YpPaBHEHMSI.

8.1 | OOBIKHOBEHHBIE
muddepeHunanbHbIe
ypaBHEHHUS, OCHOBHBIE
TIOHSTHUSI.

Juddepennmanbueie ggﬁjg
YpaBHEHHUS TIePBOTO 2 2 2 2 | 1/3umusas | 1 7 OIK-1 ' 6
TOPSI/IKA. OCHOBHEBIE )
KJIACCHI ypaBHEHUH VK11
HIEPBOTO HOPSIIKa,

HUHTETPHUPYEMBIE B

KBaJpaTypax

8.2 | Muddepenunanbubie
ypaBHEHHSA BBICIINX
MOPSIKOB. JIuHeiHbIe
OJTHOPOTHEIE OIIK-1.4
mudQepeHraIbHbIC 2 2 2 2 | 1sumisis 1 6 OIIK-1.5
ypaBHCHHA N-TO MOPSIKA, OIIK-1.6
CTPYKTypa o0rero YK-1.1
pelieHus. YpaBHEHUS C
MOCTOSIHHBIMH
k03¢ dpunneHTamMmu

8.3 | JluneitHble HEOTHOPOIHEIC
mudQepeHraIbHbIC
YpaBHEHHsI N-TO TOPSJIKA,

CTPYKTypa o0rero OINK-1.4
pelIeHus. JIuneinsle OHK-1.5
HEOJIHOPOHbIE 2 4 2 3 1/3uMHss 1 1 7 OIMK-1 ' 6
muddepeHunanbHbIe VK-1 1
YpaBHEHHS C TIOCTOSIHHBIMH

ko3P punmeHTaMu co

crenuaIbHON paBoi

YacThIO

8.4 | HopmainbHbie CHUCTEMBI
nuddepeHnanbHbIX
YpaBHCHHI. Permenue OIIK-1.4
CUCTEM JTUHEWHBIX OIIK-1.5
TudepeHIraTbHBIX 2 2 2 1| Vs ! ! OIIK-1.6
ypaBHCHHA c YK-1.1
MOCTOSIHHBIMH
k03¢ dunneHTamMmu

8.5 | PacuerHo-Tpaduueckas OIK-1.4
pabota Neq OIK-15
«OOBIKHOBCHHEIC 2 5 | 1/3umHss

OIIK-1.6
muddepeHnnansHbIe VK-1.1
yYpaBHEHHD»

8.6 | KonrponbHast pabora Ne4 OIIK-1.4
«OOBIKHOBEHHBIE 2 — 8 OIIK-1.5
muddepeHnnanbHbIe OIIK-1.6
YpaBHEHHS» YK-1.1

OIIK-1.4
dopMa  MPOMEKYTOUHOI OIIK-1.5
aTTeCTallUU — IK3aMEH 2 36 V/nernss 18 OIIK-1.6

YK-1.1

9.0 | Paznen 9. UHTerpajibHoe
HCYHCIICHUE byHkumnu
HECKOJbKHUX
nepeMeHHBIX.

9.1 | JBoiinoii WHTETpaJl, OIIK-1.4
CBOICTBA, BBIYMCIIEHHUE. 3 2 4 5 2/yer. 1 1 12 OIIK-1.5




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas gpopma *Kon
Kox HaumeHoBanue pa3aejoB, TeM U Yachbl Yacel HHIMKaTOpa
BH/IOB padoT Cemectp Tex Mp a6 CP Kype Jex | Tp | Jia CP 1?00;:[2:(::““;"
IIpunoxenus JIBOMHOTO OIIK-1.6
UHTEerpana YK-1.1
10.0 | Pa3zgexn 10. Paapl.
10.1 | Yucnossle s,
CXOJMMOCTh psilia, CyMMa
psna.
3HaAKOIIOJI0KUTEIbHBIE
pAIbL, JIOCTATOYHBIE OIIK-1.4
MPU3HAKU CXOAMMOCTH. OIIK-1.5
3HaKOIepEeMECHHBIE  PALIHI, 3 4 4 8 2yer. ! 10 OIIK-1.6
abCoNOTHAsT W yCJIOBHAs VK-1.1
CXOJIIMOCTb.
3HaKo4epeIyronecs
psLIB, MpPU3HAK
cxomuMmocTH JleitOuna
10.2 OIIK-1.4
QOyHKINOHAIBHBIE — PSABL OIK-15
O6acTh CXOIMMOCTH 3 2 2 5 2/ycT. 1 10
(hYHKIIMOHATIHFHOTO psiia OIIK-1.6
YK-1.1
10.3 | Crenennble psagsl.  Psmsr
Teitmopa wu MakiopeHa. OIIK-1.4
Paznmoxxenne ¢QyHKIMA B OIIK-1.5
CTEIEHHBIE pAObL 3 4 2 8 2/yer. 1 10 OIIK-1.6
[IpunoxeHnss  CTENEHHBIX YVK-1.1
psioB
10.4 | TpuroHOMeTpHUIECKHE
sl Dypre. Psaapl Oypbe
Enjﬂl ‘IeT)II-Ir;IX u iequ};IIllx OIK-1.4
. N OIIK-1.5
GbyHKIHHA, U1 QYHKIUH C 3 4 4 8 2/ycT. 1 1 10 OIK-1.6
MPOU3BOJILHBIM EPHOIOM )
YK-1.1
21, i HEemepHOANYECKHUX
byHkunn
11.0 | Pasmen 11. Teopus
GyHKIMH  KOMIIEKCHOM
nepeMeHHOI.
11.1 | DnemeHTapHBIe  (HYHKIHA
KOMILUIEKCHOH TIEpEMEHHOM, OIlK-1.4
CBOWCTBA. OIIK-1.5
JuddeperuupyemMocts U 3 2 2 5 2yer. ! 10 OIIK-1.6
AHATUTHYHOCTh. Y CIIOBUS YK-1.1
Komm-Pumana
2] Hrwrppone ok 1.4
TeopeMsr Kommm. 3 2 2 5 2/ycr. 1 10 o
W3omupoBanHble  0coObIe OIIK-1.6
YK-1.1
TOYKH, X KJIACCU(PHUKALHS
11.3 | BblueTbl, UX BBIYHCICHHE. OIK-1.4
OcHOBHast ~ TeopemMa O OTK-15
mvieron « swoneno | | | e ? ok
YK-1.1
MHTETPAIOB
12.0 | Pa3nen 12.
OnepannonHoe
HCYHCTeHne.
12.1 | IlpeoOpa3zoBanue Jlaruiaca,
CBOICTBA. Kiace OIIK-1.4
OpUTHHAIIOB, KJacc OIIK-1.5
n3o0paxeHnid. OCHOBHBIE 3 4 2 4 2yer. ! ! 10 OIIK-1.6
TEOPEMbI  ONEPALIOHHOTO YK-1.1
WCUYHCIICHUS




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas gpopma *Kon
KOI] HaumeHoBanue pa3aejoB, TeM U Yacel Yacel HHIMKaTOpa
BH/IOB padoT CemecTp Tex Mp a6 CP Kype Jex | Tp | Jia CP 1?00;:[2:(::““:“
12.2 | CiocoObl BOCCTaHOBJICHUS OIK-1.4
OpUT'MHAJIOB 1o "
n3obpaxennto.  CBeprka 3 2 2 4 2/ycr. 1 10 ggﬁ_ig
OpUTMHAJIOB. WHrerpan VK-1 1
Jroamenst )
12.3 | Pemenne
nuddepeHInanbHbIX OIIK-1.4
YpaBHEHUH U  CUCTEM OIIK-1.5
Qg depeHIraTbHBIX 3 4 6 9 2yer. 1 2 10 OIIK-1.6
YpaBHEHHUH OIEPallHOHHBIM YVK-1.1
METOZIOM
12.4 | PacuerHo-rpaduyeckas OIIK-1.4
pabota Ne5 "Panpl. OIIK-1.5
OnepannoHHoe 3 7 2/yer. OIIK-1.6
ucuucieHue" YK-1.1
125 Konrtposnsnas pabota Ne5 ggﬁjg
"PsizpI. OmneparioHHOe 3 2/ycT. 10 OHK-l. 6
ucuuciexHue"” VK-1 1
OIlK-1.4
dopma  NPOMEKYTOUHOU OIIK-1.5
aTTeCTalluy — 3a4eT 3 2/sumns 4 OIIK-1.6
YK-1.1
Hroro gacos (6e3 yaéra
9acoB Ha IPOMEXKYTOUHYIO 102 | 102 156 24 | 24 344
aTTeCTaIHnI0)

5 ®OHJl OHEHOYHbIX CPEACTB JIsA NTIPOBEAEHUSA _
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTALUHU OBYYAIOILIUXCHA IO JUCIUITIJIMHE

@OoH/I OLEHOYHBIX CpPEACTB IS TPOBEIACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W IIPOMEKYTOYHOM
aTTECTAlH IO AUCIUILTHHE 0(opMIIeH B BHIe MpuioxeHus Ne 1 x paboueil mporpaMMe MUCHUIUINHBI H pa3MeEIleH B
SJIEKTPOHHOH WH(POPMAIMOHHO-00Pa30BaTENLHOM Cpelle YHHUBEPCUTETA, JTOCTYMHOW OOydaromeMycst 4epe3 ero
JINYHBIN KaOUHET

6 YAUEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECNIEYEHUE
TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JIUTEpPaTYpa

Kon-Bo 3x3.
Bubmmorpadudeckoe onvcaHue B Oubnmoteke/
OHJIAHH
IMucemennsrii, 1. T. Koncmekr aekiuii o Beicieii matematuke / 1. T.
6.1.1.1 [Mucemennsiit. — 11-e n3n. — M. : Afipuc npecc, 2013. — 603 ¢. — Teker : 137
HENoCpeACTBEHHBIH.
3amoposkery, I'. 1. PykoBoACTBO K pemIeHMIO 3a7jad 10 MaTeMaTHIECKOMY aHAJU3Yy :
6.1.1.2 yueb. nmocobue / I'. W. 3amopoxer. — M3a. 7-e, ctep. — CII6. : Jlans, 2010. — 461 387
C. — TekcT : HenocpeACTBEHHBII.
Wnbun, B. A. OCHOBBI MaTeMaTUYECKOTO aHanu3a : yaeonuk / B. A. Unbun, O. T
TTo3usk. — 5-e uzn. — Mocksa : @usmariut, 2009. — 464 ¢. — URL.: .
6.1.1.3 - . . Ownnaitn
https://biblioclub.ru/index.php?page=book&id=83225 (marta obpameHws:
20.03.2025). — TeKcT : 2IeKTPOHHBIH.
6114 Iunaues, B. C. Beiciias matemaTuka : yue6. muist Byzos / B. C. Illunayes. — 9-¢ 43
e u3f., crep. — M. : Beicmr. k., 2008. — 479 €. — TekcT : HenoCpeACTBEHHBIN.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo 3k3.
Bubmmorpadudeckoe onrcanue B Oubnmorexe/
OHJIAlH
6.1.2.1 Juddepennuanpaoe ucHrcieHre GyHKIMNA OJHON TepeMeHHOH : y4el. nocodue 639




JUTSL CTYICHTOB 3a04. OTA-HUA BCEX crienuaibHocTel / M-Bo myTeit coobmr. PO,
Upkyr. roc. yH-T myreii coob. ; coct.: X. H. barnyesa, O. 1. Tonctbix. —
Upkyrek : UpI'YIIC, 2003. — 73 ¢. — TekcT : HenocpeICTBEHHBIN.

6.1.2.2

HHTerpansHOE HeUnciaeHne GyHKIIUN OTHONW EpPEeMEeHHOH : yuel. mocobue s
CTYACHTOB 3a04. OTA-HUS BCEX CliemanbHocTel / M-Bo myTeit coobm. PD, Upkyr.
roc. yH-T myTei coobmr. ; coct. I'. I1. Bosipkuna ; pen. A. I1. Xomenko. — HMpKyTcK :
UpIl'VIIC, 2003. — 67 ¢. — TekcT : HenoCpeACTBEHHBIH.

433

6.1.2.3

JuddepernnansHoe ncancieHne QyHKINA HECKOJIBKIX IIEPEMEHHBIX : y4eo.
mmocodue I CTYICHTOB 3a04. OTA-HHUS BCEX CIIEIMAIbHOCTEH / M-Bo myTeii cooO1.
P®, UpxyT. roc. yH-T myTeit coobmt. ; coct.: 1. I1. Mensenesa, JI. H. Ilonosa ; pex.

A. TI. Xomenko. — Hpxkyrck : UpI'YIIC, 2003. — 61 ¢. — Texkcer :
HENOCPEACTBEHHBI.

467

6.1.2.4

ITerpsikoBa, E. A. BexTopHas anreOpa U aHATHTHIECKasi TEOMETpPHS : yael. mocodne
JUIS CTYACHTOB 3a04. OT/A-HUA Beex cnennanbHocTedt / E. A. Tlerpsixosa, T. JL.
Anexkceesa ; dezep. areHTCTBO XK.-1I. TpaHCII., IPKyT. roc. yH-T myTeit coodmr. —
Wpxyrck : UpI'VIIC, 2003. — 74 ¢. — TekcT : HenmocpeICTBCHHBIN.

194

6.1.2.5

[etpsikoBa, E. A. BexTopHas anreOpa. AHaIATHYECKasi TeOMETpPHS : yael. mocodne
o nucnuminHaM "Martemartuka', " Anrebpa u reomerpust” / E. A. Tlerpsixosa, T. JL.
Anexkceesa ; @ezep. areHTCTBO X.-1I. TPaHCIL., VIpKyT. roc. yH-T myTei coodmr. —
Wpxyrck : UpI'VIIC, 2010. — 148 c. — TekcT : HemocpeACTBEHHBIH.

244

6.1.2.6

KpatHsle, kpUBOIMHEHHBIE U IOBEPXHOCTHBIE HHTETPANIbl. DJIEMEHTHI TEOPUH TOJIS
: y4e0. mocobue I CTyIeHTOB 3a04. OTA-HUS BCEX clienuanbHocTell / M-Bo myTen
coobmr. PO, UpkyT. roc. yH-T myTeit coodmr. ; cocrt.: E. A. Ilerpsixosa, 0. U.
CuntokoBud ; pex. A. I1. Xomenko. — Upkyrck : UpI' VIIC, 2003. — 58 ¢. —
TekcT : HemoCPeACTBEHHBII.

408

6.1.2.7

Cunerosckasi, T. C. Hauana MmareMaTH4eCKOro aHajim3a : yue0. mocooue mo
MaTeMaTHKe U CTYIeHTOB BeexX cnermanbpHocTelt / T. C. Cunerosckas, H. B.
Banuna ; @enep. areHTCTBO XK.-I. TpaHCIL., IpKyT. Toc. yH-T myTeit coodmr. —

Hpxyrck : UpI'VIIC, 2007. — 106 ¢. — TeKcT : HemocpeACTBEHHBIH.

450

6.1.2.8

BBenenue B aHams : yued. HOCOOUE /IS CTYACHTOB 3a04. OT/A-HHUS BCEX
cnenranbHocTel / M-Bo myTeit coobir. P®, Mpkyt. roc. yH-T myTeii coo0Il. ; COCT.:
H. B. banuna, T. C. Cunerosckas ; pen.: A. I1. Xomenko. — Upkytck : [0.1.],
2003. — 82 c. — TeKcT : HemoCpeACTBEHHEBIH.

528

6.1.2.9

Toncteix, O. [I. KommuiekcHble yncia (¢ NpUIoKEeHUSIMH K 3aa4aM
JIEKTPOTEXHHUKH) : TEKCT JIEKIUH U PYK. K TIPAKT. 3aHATHIM : y4e0. mocobue ais
crynentoB TexH. crnerpansHocTei / O. J1. Toncetsix, B. E. T'o30enko ; Denep.
areHTCTBO X.-1. TpaHcI., UpKkyT. roc. yH-T myTei coodmr. — Upkytek : Upl'YIIC,
2010. — 63 c. — TeKcT : HemoCpeACTBEHHBIH.

270

6.1.2.10

Kommnekcusie yncia. OCHOBBI THHEHHOH anreOpsl. CHCTEMBI TMHEHHBIX
ypaBHEHHH : yueO. mocoOue AJisl CTYACHTOB 3a04. OT/-HUSI BCEX CIEIMAIbHOCTEH /
M-Bo myTteit coobur. PO, MpkyT. roc. yH-T myTeit coobmt. ; coct.: O. JI. Tonctsix, JI.
H. TTonosa ; pex. A. I1. Xomenko. — Upkytck : UpI'YIIC, 2003. — 109 c. —
TekcT : Henocpe1CTBEHHBIH.

587

6.1.2.11

Toncteix, O. 1. OnepanmnonHoe ucuucienue : yuaed. mocobue / O. JI. Toacteix, B.
E. I'o36enko ; denep. areHTCTBO XK.-1I. TPaHCIL., PKyT. TOC. YH-T IMyTe# cooomr. —
Upkyrck : UpI'YIIC, 2008. — 63 ¢. — TekcT : HenocpeACTBEHHBbI.

179

6.1.2.12

Toncteix, O. 1. OcHOBBI TeopuH (PYHKIHI KOMILICKCHOTO IIEPEMEHHOTO : y4e0.
nocobue / O. /1. Toncteix, B. E. 'o30eHKo ; Denep. areHTCTBO XK.-1. TPAHCIIL.,
Upkyr. roc. yH-T myTei coobut. — Upkyrek : UpI'YIIC, 2008. — 135 ¢. — Texkcr :
HENOCPEACTBEHHBII.

468

6.1.2.13

Tonereix, O. . Ipunoxenus auddpepeHInanbHOro UCHUCIeHUsT QYHKIMHA OHOH
MepeMEHHOM : yueb. mocodue Uit caMOCTOST. pabOThI CTY/ICHTOB TEXH.
criermanbrocTei / O. JI. Toncteix, X. H. barnyesa ; @enep. areHTCTBO .- 1.
tpaHci., Upkyt. roc. yH-T myTeit coobur. — Upkyrek : UpI'VIIC, 2015. — 112 c.
— TekcT : HemoCpeNCTBEHHBI.

474

6.1.2.14

Tonersix, O. [I. OCHOBBI JIMHEHHOHN anreOphl ¢ MPUIOKEHUSIMH B APYTUX paszenax
MaTeMaTHkH : yaeb. nocodue / O. 1. Toncteix, T. H. Uepaurosckas ; enep.
areHTCTBO X.-JI. TpaHCI., IpKyT. roc. yH-T myTeit cooom. — Upkyrck : UpI VIIC,
2017. — 148 c. — TekcT : HENOCPEACTBEHHBIH.

278

6.1.2.15

Toncteix, O. [. CenmansHble pa3/ielibl BBICIICH MaTeMaTHKH : y4ue0. mocodue / O.
M. Toncteix, C. B. Munzeesa ; deznep. areHTCTBO X.-A. TpaHcIl., UpkyT. roc. yH-T
myreii coodm. — Mpkytek : UpI'VIIC, 2016. — 156 ¢. — Texcer :
HENoCpeACTBEHHBIH.

40

6.1.2.16

Tonersix, O. /1. CneunanbHble pa3aensl BICIIe MaTeMaTHKH : mpaktiukym / O. 1.
Tonctex, C. B. Munzeesa ; deznep. areHTCTBO X.-A. TpaHcI., UpkyT. roc. yH-T

83




myTteit coobr. — Mpkyrek : UpI'VIIC, 2016. — 72 ¢. — Texkcer :
HEMOCPEICTBEHHBIH.

y4e0. mocobue Ut CTYICHTOB 3a049. OTA-HHUS BCEX CIIEIHabHOCTEH / M-Bo myTei

Teopus GpyHKIHMH KOMIDIEKCHOTO IepeMeHHOro. OneparnioHHOe HCYUCICHHE !

6.1.2.17 coobm1. P®, UpkyT. roc. yH-T myTeit coobmr. ; coct.: O. [I. Toncteix, JI. A. BaiikoBa 207

; pen. A. I1. Xomenko. — Upkytck : UpI'VIIC, 2003. — 100 ¢. — Texkcer :
HENOCPEACTBEHHBIN.

Tamposga, E. B. Teopus ¢pyHKIMIT KOMITTIEKCHOTO IepeMeHHoro. OnepannonHoe

6.1.2.18 ucuuncienue : yued. mocodbue / E. B. Taupona, H. K. llupsiea ; @enep. areHTCTBO 275

T K.-II. TpaHCI., pKkyT. Toc. yH-T myTer coobm. — Mpkytck : UpI'YIIC, 2015. —

121 c. — TekcT : HenmoCpeICTBCHHBIN.
UYepnsiera, T. H. O6p1kHOBEeHHBIE MU G epeHIIaIbHbIC YPaBHEHHUS U X

6.1.2.19 npmioxeHus : yaed. nocobue / T. H. Uepnsena ; @enep. areHTCTBO X.-A. TPAHCIL, 9

T WpkyT. roc. yH-T yTeit coobm. — Upkytek : UpI'YIIC, 2016. — 116 ¢. — Texcer :

HENOCPEACTBEHHBII.
6.1.3 YueOHO-MeTOAUYEeCKHE PA3PA0OTKU (B T. Y. 1JI5l CAMOCTOSITEIbHOH PadoThl 00y4aIOUIUXCS)
Kon-Bo 3Kk3.
Bubnuorpaduueckoe onncanue B Oubinorexe/
OHJIANH
IlerpsikoBa, E.A. Meroanueckue ykazaHus 0 M3ydeHuro qucuuminiel b1.0.07
Bricmas maremarnka no cnenuanbHocT 23.05.05 Crucremsl obecriedeHus

6.13.1 JIBIDKCHUSI TOC3/I0B, CIICIMAIN3aIus DIeKTpocHa0 eHue JKeNne3HbIx nopor / E.A. Omaiin

R [TerpsxoBa; Upkyrt. roc. yu-T myteit coobmt. — Upkyrek: UpI'VIIC, 2025. - 24 c. -

Tekct: anexkrponnsIil. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_65876_1416_2025_1_signed.pdf
6.2 Pecypchl uHGOPMaIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn « AHTEepHeT)

6.2.1 OnexTpoHHO-OnONMHoTeYHas cucteMa «M3narenscTBo Jlanby, https://e.lanbook.com/

6.2.2 DnekTpoHHO-O0ubIMoTeuHas cucteMa «O6pasoBaTenbHas miathopma FOPAW Ty, https://urait.ru/

6.2.3 DNeKTPOHHO-ONONNOTEYHAs CHcTeMa «Y HUBEPCUTETCKas OMONIMoTeka OHIaiHy, https://biblioclub.ru/

6.3 IlporpammHuoe odecnevyenne 1 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

6.3.1 ba3oBoe nporpamMmMHoe o0ecrieueHue

6.3.2 Cnienua1u3upoOBaHHOE IPOrPAMMHOE o0ecrevyeHue

6.3.2.1 \ He npenycmotpero

6.3.3 UndopManuoHHbIe CIPABOYHbIE CHCTEMbI

6.3.3.1 ‘ He npexycmoTpenst

6.4 HpaBOBble U HOPMATHUBHbIC JOKYMEHTBI

6.4.1 ‘ He npexycmoTpenst

7 OIUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,

HEOBXOJIUMOM JIJIs1 OCYHECTBJEHHUSA YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC naxonstcs no aapecy r. Upkyrck, yi. UepHbieBckoro, a. 15;
kopnyc JI UpI'VIIC naxoaurcs — no aapecy r. Upkyrck, yi. JlepmonTosa, 4.80

[MomerieHust U1t cCaMOCTOSTENbHON pabOThl 00YUYAIOIIUXCS OCHAILIEHBI KOMITBIOTEPHOH TEXHUKOH,
MOJIKJIFOYEHHOM K MH()OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO ceTh «HTepHeT», 1 00ecneyeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMaIMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. TlomemnieHus a1 caMOCTOSTEIbHON

3 paboTHI 0O0yJaIOIIIXCS:

— YHTAJbHBIC 3AJIBI;
— y4eOHbIe 3a7bl BEIYUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, 1-501, 1-503, J1-505, A-507;
— MOMEIIEHHMS JUIS XPaHeHUsI M TPOQHIIAKTHIECKOT0 00CTy )KUBaHUs yaeOHOoro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA
11O OCBOEHMIO TN CIUIIJIMHBI

Bun yue6HO#M
JIeSITETIHHOCTH

Opranuzanus yaeOHO! AesITeNbHOCTH 00yUJatomEerocs

Jlexus

Jlekums (ot matmHCKOTO «lection» — YTeHHE) — BHJI ayAWTOPHBIX Y4YeOHBIX 3aHSTHIL.
Jlexys: 3aknaablBaeT OCHOBBI HAYYHBIX 3HAaHUI B CHCTEMAaTU3UPOBAHHOH, MOCIEJOBATENIBHOM,
00001eHHON (opMe; pacKpbIBaeT COCTOSIHUE W IIEPCHEKTHBBI PAa3BUTHS COOTBETCTBYIOIIEH
00NacTH HAyKW W TEXHWKHW; KOHIICHTPUPYET BHUMaHWE OOydalouIuxcs Ha Hamboliee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIMPYET MMO3HABATEIbHYIO AKTHBHOCTh 00yJarOIINXCS.

Bo BpeMms JIEKIIMOHHBIX 3aHATHH OOyJaromuiicsi NOJDKEH YMETb CKOHIIEHTPHPOBATH
BHUMAaHHE HAa M3y4YaeMbIX NpoliieMax W BKIIOYUTH B PadOTy BCE BUABI HAMATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JIBUTATENBbHYIO. J[JIs1 3TOr0 Bech MaTepHall, M3JaraeMblii IpenoaBaTeieM,




o0ydJaromeMycsi HEOOXOAMMO KOHCHEKTHpOBaTh. Ha MOMAX KOHCIEKTa CIEAyeT IOMEYaTh
BOIIPOCHI, BBIICICHHbIE OOYydYalOIMMCsl JUIl KOHCYJIBTallMM C NpernojaBareieM. BbIBoapbl,
NOJyYeHHbIE B BHJE (DOPMYJ, PEKOMEHIyeTCs B KOHCIIEKTE IOJYEPKHBATh WJIM OOBOAWTH
PaMKoii, 4TOOBI JIy4llle 3arIOMUHAINCH. [10I€3HO COCTaBUTH KPaTKHH CIIPaBOYHMK, COJEPKALINN
oIpezieIeHus BaKHEUIINX MOHATHH Jeknuu. K KaxkaoMy 3aHATHIO clienyeT pa3o0paTh MaTepuai
npeasiaymieit neknuu. Y3ydas Martepuan 1o y4eOHHMKY WIM KOHCIIEKTY JIEKIMH, ClexyeT
MEPEXONTH K CIETYIOMIEMY BOIIPOCY TOJIBKO B TOM CITydae, KOTJa XOPOIIO YCBOCH HPEIbIIyIIUH
BOIIPOC. Psil BOIPOCOB AMCHMIUIMHEI MOXET OBITh BBIHECEH HA CAMOCTOSTEIBHOE H3ydYCHHE.
Takoe 3amanme TpeOyeT OMEPATHBHOTO BBIMIOJMHEHHSA. B KOHCIIEKTE JIEKIWH HEOOXOIMMO
OCTaBHTb MECTO [UIS OCBEIICHHS YIOMSHYTHIX BOmpocoB. OO0O3HaYUTH BOIPOCH], TEPMHHBI,
Mmarepual, KOTOpPBIH BBI3BIBACT TPYIOHOCTH, IOMETHUTh U TIONBITATBECS HANTH OTBET B
pekoMeHayeMoi nuTeparype. Ecnu camocTosTenbHO HE ymaeTcs pa3oOparbcs B MaTepHaie, TO
HeoOxonuMo c(hOopMyIHpOBaTh BOIPOC M 3a/JaTh IIPENOJABATENI0 HA KOHCYJbTAIlMM, Ha
MPaKTUYECKOM 3aHATUU

IIpakTuueckoe
3aHATHC

[IpakTHueckoe 3aHATHE — BUA ayAUTOPHBIX YUCOHBIX 3aHATHH, IleJICHANIpaBIcHHAs (opMa
OpraHM3anyy y4eOHOro mpomnecca, MPH pealn3anni KOTOpOH o0ydaromuecs M0 3aJaHNI0 U TOA
PYKOBOJCTBOM TPEMOAABATENS BBINOIHAIOT IMpakTHYeckWe 3amaHus. [IpakThdeckue 3amaHus
HarpaBjeHbl Ha yriiyOJleHHe HAy4YHO-TEOPETHMYECKHUX 3HAHHH M OBJAJACHHE ONpe/eICHHBIMU
MeToJlaMH paboThl, B MPOIIECCe KOTOPBIX BHIPAOATHIBAIOTCS YMEHHSI M HaBBIKU BBIMOJHEHUS TEX
WIM HMHBIX y4eOHBIX JEWUCTBHMH B naHHOW cdepe Hayku. [IpakTHueckue 3aHATHS Pa3BHBAIOT
Hay4YHOE MBIIIUIEHHE U peub, MO3BOJIIOT MPOBEPUTH 3HAHUS OOYUYAIOIIMXCS, BBICTYMAIOT Kak
Cpe/CTBa OIIEPaTUBHOM 0OpaTHOM CBSI3M; LIEJIb MPAKTUUECKUX 3aHATUI — YIIyOssiTh, PacIIUpPSITH,
JIeTAIM3UPOBATh 3HaHMs, IOJyYCHHBIE Ha JIEKLUH, B 0000LIeHHON Qopme M comelcTBOBaTh
BBIPa0OTKE HABBIKOB MPO(ECCHOHATBHOM A TEILHOCTH.

Ha mpakTiueckux 3aHATHAX TOAPOOHO pPacCMaTPHBAIOTCS OCHOBHBIE  BOIIPOCHI
JUCLUIUIMHBI, pa30uparoTcss OCHOBHBIE THNBI 3afgad. K KakIoMy NpakTHIECKOMY 3aHSITHIO
ClefyeT 3apaHee CaMOCTOSTEIbHO BBINOJHUTH JOMAIIHEE 3aJaHHe M BBIYYUTH JICKIUOHHBIN
Mmarepuan K cieayroonieid teme. CrcTeMaTHIECKOe BEINTOJHEHUE JOMAITHAX 3aJaHnil 0043aTebHO
U SABISIETCSI BXKHBIM (PaKTOPOM, CIIOCOOCTBYIONIMM yCHENTHOMY YCBOCHUIO TUCIUIIIHHBI

CaMocTosTeNnbHas
pabota

OOyuyeHne 1o [AuUCHMIUIMHE «BBICIIas MareMaTHka» IpeayCMaTpUBAcT aKTUBHYIO
caMoCTOATENbHYI0O paboTy oOywatomerocs. B pasnene 4 pabouedd mporpamMMbl, KOTOPBIi
HaszbiBaeTcst «CTpyKTypa M COAEp’KaHWE IUCHHUIUIMHBDY, BCE Yachl CaMOCTOSTENbHONH paboThI
pacmucaHbl 0 TeMaM M BOIpPOCaM, a TaKXe yKazaHa HeoOxoxmmas ydeOHas IHuTepaTypa:
oOyyaromuiics n3ydaeT y4eOHbIM MaTepuall, pa30oupacT MpUMEpHl U peIacT Pa3HOYPOBHEBHIC
3aaud B paMKax BBIOJHEHHS KaK OOLIMX JOMAIIHUX 3aJaHUi, TaKk M HHIWBHIYalTbHBIX
noMammHux 3amaauid (M/13) m npyrux BuaoB paboT, mpeayCMOTpPEHHBIX paboueil mporpammoi
JUCHUIUIMHBL. [IpH BBIOJHEHWM JIOMAIIHHUX 3aJaHWil oOydaromeMmycs CIeAyeT OOpaTHThCA K
3a/layaM, peIIeHHBIM Ha IPEABIAYIINX MPAKTUYECKUX 3aHATHAX, PEIICHHBIM JJOMAIIHUM paboTaM,
a TaKke K TpHUMepaM, INPHUBOAMMBEIM JiekTopoM. Ecmm 3Toro OyZeT HENOCTaTOYHO st
BBINOJIHEHHUS BCeil pabOThI MOYKHO JOMOJHUTENIFHO BOCIIOJIB30BATHCSA YYEOHBIMH ITOCOOMSAMH,
NpUBEICHHBIMA B pasnerne 6.1 «YueOHas nwurepatypa». Ecnm, HecMoTps Ha W3yYeHHBIH
Mmarepuall, 3alaHie BBITIOJHUTh HE yIaeTcs, TO B 0053aTEIbHOM IMOPSIIKE HEOOXOANMO MTOCETHTh
KOHCYJIbTAIlMIO TIPETIOJIaBaTelisi, BEAYIIETO0 MNpPAaKTHYECKUEe 3aHATHSA, W/WIM KOHCYJBTAIUIO
JIEKTOpA.

JomamiHne 3amaHus, WHIMBHAyalbHblE JOMAIIHHE 3aJaHusi M Jpyrue paboThl,
MpeayCMOTpEeHHBIE  pabouell  mporpaMMoil  AMCIUIUIMHBI  JOJDKHBI  OBITH  BBITIOJIHEHBI
00y4aromuMcsl B YCTaHOBJICHHBIC IIPETOAABATENIeM CPOKH B COOTBETCTBUH C TPEOOBAHUSAMH K
odopmileHHIO TEKCTOBOW M rpaduuecKkoil JTOKyMEHTaluH, chopMyIupoBaHHbIM B [lonoxeHuu
«TpeboBanus kK 0popMIICHHIO TEKCTOBOM M Tpaduueckoil ToKyMeHTauu. HopMOKOHTpOIIbY

Komiieke yueOHO-METOAMYECKHX MaTePHAOB [0 BCEM BHIAM Y4eOHOH NesTeNbHOCTH, NPEIyCMOTPEHHBIM paboyeid
MIPOrpaMMOiil TUCIUITIIMHBL (MOAYJIS), Pa3MEIleH B AJIEKTPOHHON MH(OpMalmoHHO-00pa3oBatensHol cpene Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KaOuHeT




IIpuio:xxkenne Ne 1 k paboueid nporpamme
b1.0.07 Beicinass maTeMmaTukKa

POH/I OHEHOYHBLIX CPEJICTB

JJISl IPOBe/IeHNs] TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



Conepxxanne ®OC

1. O61mue nonoxeHus
2. Ilepeuenp KommeTeHIHH, B (HOPMUPOBAHMM KOTOPHIX YYacTBYeT AUCHUILIMHA. [Iporpamma
KOHTPOJIbHO-OLIEHOYHBIX Meponpusituii. [Tokazarenu orieHUBaHUs KOMIIETEHIIUI, KPUTEPUH OLICHKU
3. TumoBbie KOHTPOJBHBIC 3a/IaHUsI WM WHBIC MaTepHalbl, HEOOXOIUMBIC IJIs OICHKU 3HAHHIA,
YMEHHM, HAaBBIKOB U (MJIH) OTIbITA JIEATEIbHOCTH
Ounas gpopma 0byuenus

3.1. TunoBbie KOHTPOJIbHBIE 33AaHUS ISl BHIITOJIHEHUS pacyeTHO-Tpadudeckux paboT

3.2. TUMoBbIe KOHTPOJIBbHBIE 3aJaHHs I IPOBEACHUS KOHTPOJIBHBIX paboT

3.3. TunoBbie KOHTPOJIbHBIE 3aAaHUS ISl IPOBEICHUS JUKTAHTOB

3.4. TunoBsie pa3HOYPOBHEBBIC 3aJJaHUS — JOMAIIIHUAE 33aHUs

3.5. TumnoBbie KOHTPOJIbHBIE 33AaHUS ISl HATUCAHUS KOHCTIEKTa
3aounasn hopma obyuenus

3.6. TumnoBbie KOHTPOJIbHBIE 33aHUS JISI BBIIOJIHEHUSI KOHTPOJIBHBIX paboT

3.7. TunoBbIe KOHTPOJIBHBIE 3aJaAHUS JIsI HAMUCAHUS KOHCTICKTA
OuHas u 3a04nas ghopmol 006yueHUA

3.8. TumoBsie KOHTPOIBHBIE 3aAAHUS TSI IIPOBEICHUS TECTHPOBAHUS

3.9. IlepedeHp TeopeTHUECKUX BOMPOCOB K 3a4eTaM M 3K3aMeHaM (1Sl OLEHKU 3HAHUM)

3.10. TlepedeHb THIOBBIX MPOCTHIX MPAKTUYCCKUX 3aJaHUN K 3a4eTaM W dK3aMeHaM (Jis

OILICHKH YMEHUH)

3.11. IlepeueHb THMOBBIX MPAKTUYCCKUX 3aJaHUN K 3adeTaM W 3K3aMeHaM (Ui OIICHKHU

HABBIKOB U (WJIH) OTIBITA IS TEIIbHOCTH)
4. MetoanyecKkre MaTepuallbl, ONPEIEIISIONINE MPOIeypy OLICHUBAHMS 3HAHUN, YMEHHUH, HABBIKOB
U (WIHM) OIBITA IEATEIbHOCTH



1. O01mMe moJ10KeHus

®onx  ouenouyHslix cpeaActB  (POC) sBasieTcss COCTAaBHOM YacThlO HOPMATUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroLUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeIHa3HAayeH /s UCIHOJIb30BaHUS OOydarolUMuUcs,
npenogaBarensamu, ammuuuctpanueidn Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71 OLIEHWBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MpPOrpaMMbl U yPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yJarOIUXCS.

3amauamu POC aBnAr0TCA:

— OLIEHKA JIOCTMKEHUH 00YJaOLINXCs B MPOLIECCE U3YUCHUS TUCIUTLTUHBI;

— of0ecrieueHHWE  COOTBETCTBHMsSI  pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npoeCCHOHATBHON JESATENbHOCTH Yepe3 COBEPUICHCTBOBAHWE TPAJUIMOHHBIX W BHEIPEHUE
WHHOBAIIMOHHBIX METOJ0B 00y4YeHHs B 00pa30BaTEIbHbBIN MpOIlece;

— CaMOIIO/IFOTOBKA U CAMOKOHTPOJIb O0yYaIOUINXCs B IIPOLIECCe 00yUEeHHUSI.

@DOH/JT OIICHOYHBIX CPEACTB C(OPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TpPeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, OOs3aTENbHBIM [UIsi BCEeX OOYYarOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHONM MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHHE O BHJE
JESTEIIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHHPOBAHUS OOBEKTOB MpPOGeCCHOHATHHON
JeSTEIbHOCTH, METOJIOB U AJITOPUTMOB PELLIEHUS PAKTUYECKUX 3a/1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIINIEHUE MUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs] 0 H3BECTHBIM aIrOpUTMaM, MpaBWIaM U
METOIMKAM;

— BBICOKMH YpOBEHb OCBOEHHS, MAKCHUMAJIbHO BO3MOXHasi BBIPAKEHHOCTh XaPAKTEPUCTUK
KOMIIETEHIIMH; MpeArnoaaraeT ToOTOBHOCTh PellaTh MPAaKTUYECKUE 3a]Ja4l MTOBBIILIEHHONW CII0KHOCTH,
HETHUIIOBBIE 3aJaul, MPUHUMATh NMPO(ecCHOHANbHBIE M YIPABICHYECKUE DPEIICHUS B YCIOBHUSAX
HENOJTHOW  ONpEAENEeHHOCTH, TMpPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMaTUBHOM U
METOAMYECKOM O00ECTIEYEHHH.



2. [lepeyeHb KOMINETEHIUI, B ()OPMUPOBAHUM KOTOPBIX Y4ACTBYeET AUCIUILINHA.
IIporpaMMa KOHTPOJILHO-OLEHOYHBIX MEPONIPUATHIM.
IToxka3zaren O CHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumuimHa «BeIciiasi MaTeMaTuKa» y4acTBYeT B (JOPMHUPOBAHUU KOMITETSHIIUH:
OIIK-1. CmocobeH pemars HWHXCHEPHbIE 3aJaud B MPOGECCHOHATBHOW ACATEIBHOCTH C
MCII0JIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMATUUECKOT0 aHAJIN3a U MOJEIUPOBAHMUSL.
YK-1. CnocoGeH ocCymecTBIATh KPUTHYECKHH aHaau3 MPOOJEMHBIX CHUTyalldid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0AThIBATh CTPATETUIO JACHCTBUH.

IIporpamma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI Ounas popma 00ydeHus
Haumenosanue Kon
KOHTPOJILHO- WHJIKaTopa Hanverosanie
Ne OOBEKT KOHTPOJIS OLICHOYHOT'O CPEeJICTBA
OLIEHOYHOT'O JOCTHKEHHS
(popma mpoBeneHus)
MEpOIPUSITHS KOMITETEHINN
1 cemecTp
1.0 Paszgen 1. JIuneitnas aareopa
OIIK-1.4 PasnoypoBHEBHBIC 3a1a4H
Texymmii OIIK-1.5 (TTMCBMEHHO).
11 KOHTPOJIb MatpHute u onpezeuTenH OIIK-1.6 KontponbHas pabora
YK-1.1 (TMCBMEHHO)
OIIK-1.4 PasnoypoBHEBBIE 3a1aun
Texymuii CucteMbl TMHEHHBIX aNreopanyeckux OIIK-1.5 (MMCBMEHHO).
1.2 "
KOHTPOJIb ypaBHEHUI OIIK-1.6 KonrponbHas pabora
YK-1.1 (TMCBMEHHO)
OIIK-1.4 PasnoypoBHEBEIE 3a1aun
Texymmii OIIK-1.5 (TTMCBMEHHO).
13 KOHTPOJIb Kommexcreie uncna OIIK-1.6 KontponsHas pabora
YVK-1.1 (TTMCHMEHHO)
. Pacuerno-Tpaduueckas padora Ne 1 «Jlunelinas OIIK-1.4
Texymmii OIIK-1.5 PacuerHo-Tpaduueckas
14 anreOpa. BexTopHas anrebpay.
KOHTPOJIb o OIIK-1.6 paboTa (IMCEMEHHO)
Yacts 1 «JIluneitnas anrebpay»
YK-1.1
2.0 Pasnen 2. BekropHasn ajreopa
OIIK-1.4
21 Texymmii Bexropsl. CkasipHOE, BEKTOPHOE U CMEIIAaHHOE OIIK-1.5 Kontponsuas pabora
' KOHTPOJIb IIPOU3BENICHUSI BEKTOPOB OIIK-1.6 (TMCBMEHHO)
YK-1.1
. Pacuetno-rpadmueckas padora Ne 1 «Jlunelinas OTIK-1.4
Texymmii OIIK-1.5 PacuerHo-Tpaduueckas
2.2 anrebpa. BekTopHas anrebpay.
KOHTPOJIb OIIK-1.6 paboTa (IMCEMEHHO)
Yactp 2 «BekropHas anredpa» VK-1.1
3.0 Pa3gen 3. AHaauTHYeCKAsI TeOMeTPHS
OIIK-1.4
Texymmii OIIK-1.5
3.1 KOHTPOIH [onspHas cuctemMa KOOPAUHAT OIK-1.6 Koncrekt (ucsMeHHO)
YK-1.1
OIIK-1.4 PasHoypoBHEBBIE 3a1aun
Texyuii OIIK-1.5 (TMCHMEHHO).
3.2 KOHTPOJTb Tpsmas Ha mockocTH OIIK-1.6 KonTpoabHas pabora
YK-1.1 (TTMCBMEHHO)
OIIK-1.4 PasHoypoBHEBBIE 3a1aun
Texymmii OIIK-1.5 (McBMEHHO).
33 KOHTPOJIb Kpugeie Broporo nopsxa OIIK-1.6 KonrponsHas padora
YK-1.1 (IMCHMEHHO)
OIIK-1.4 Pa3HoypoBHeBbI€ 331241
34 Texymuit IIpsiMas ¥ NIOCKOCTH B IPOCTPAHCTBE OIK-1.5 (MChMEHHO).
' KOHTPOJIb p pocTp OIIK-1.6 KonrponsHas padora
YK-1.1 (IMChMEHHO)
o — OIIK-1.4
35 yi IToBepxHOCTH BTOPOrO NOPsiAKA OIIK-1.5 Koncnekt (micsMeHHO)
KOHTPOIIb OIK-1.6




Haumenosanue Kon
HaumenoBanue
KOHTPOJIbHO- MHIUKATOpa
No OOBEKT KOHTPOJIS OIICHOYHOT'O CPEJICTBA
OLIEHOYHOTO JOCTHKEHHS
(dbopma ipoBencHMS)
MEpOIIPUATHS KOMITETECHINH
YK-1.1
PacuerHo-Tpaduueckas padbora Ne 2 OIIK-1.4
Texymmmii «AHanuTHYecKas reoMeTpusi. Beenenue B OIIK-1.5 PacuerHo-Tpaduaeckas
3.6
KOHTPOJIb aHaIU3». OIIK-1.6 pabora (IMMCHPMEHHO)
Yactp 1 «AHaNUTHYECKasi TEOMETPHS) YK-1.1
4.0 Pa3nen 4. BBeqenue B aHaIu3
OIIK-1.4
41 Texymwuii OCHOBHBIE 3JIeMEHTapHble (QYHKLIUH, CBOMCTBA U OIIK-1.5 KoHerexT (IHChMeHHO)
KOHTPOJIb rpaduku OIIK-1.6
YK-1.1
OIIK-1.4 PasnoypoBHeBbIE 32124
42 Texymmii OyHKIHs. XapaKTepUCTHKH TOBEICHHS OIIK-1.5 (THCBEMEHHO).
' KOHTPOJIb ¢GbyHKIAN OIIK-1.6 Kontponsuas pabdora
YK-1.1 (TTMCHMEHHO)
OIIK-1.4 PasHoypoBHEBBIE 3a1aUH
Texymmii OIIK-1.5 (TTMCBMEHHO).
4.3 KOHTPOJIb Tpenen pynicin OIIK-1.6 KontponsHas pabora
YK-1.1 (TMCBMEHHO)
OIIK-1.4
Texymuii HenpepsiBHocTh GyHKIMU. Toukn paspbiBa OIIK-1.5 PasnoypoBHEBEIE 3a1aun
4.4
KOHTPOJIb byHKIMN OIIK-1.6 (TMCBMEHHO)
YK-1.1
PacuerHo-rpaduueckas padbora Ne 2 OIIK-1.4
Texymuii «AHanuTHueckas reomeTpusi. Beenenue B OIIK-1.5 PacuerHo-Tpaduueckas
4.5
KOHTPOJIb aHaU3». OIIK-1.6 paboTa (MMCEMEHHO)
Yacte 2 «BBenenne B aHaanus» VK-1.1
Paznen 1. JIuneitnas anreOpa. OIIK-1.4 i:l(()?el\f:zHOBaHI/Ie)
IIpomexxyrounas | Pa3men 2. BekropHas anrebpa. OIIK-1.5 A )
DK3aMeH — TECTUPOBaHNE
aTTecTanys Pasnen 3. AHanuTHYeCKas TEOMETPHS. OIIK-1.6
(KOMIIBIOTEpHBIE
Pasgen 4. Beenenue B aHaN3 VK-1.1
TEXHOJIOTHH)
2 cemecTp
5.0 Pazgex 5. luddepenunanbHoe ucunciaenne GyHKIHA OTHOH MepeMeHHOM
OIIK-1.4
51 Texymuii HduddepernupoBanre GyHKIHN OTHOMH OIIK-1.5 PasHOypOBHEBBIC 3a1a4H
' KOHTPOJIb TepeMeHHO OIIK-1.6 (TTHCBMEHHO)
YK-1.1
OIIK-1.4
Texymuii Tabmnwia Tpou3BOIHBIX OCHOBHBIX OIIK-1.5
5.2 KOHTPOJIb AJIEMEHTAPHBIX (DYHKLUIHA OIIK-1.6 JlukTanT (macemenHo)
YK-1.1
OIIK-1.4
5.3 Texyuuuit Bprlunciienre Ipon3BoIHBIX IEPBOTO MOPSIKA OIK-1.5 Komtponbuaz pagora
' KOHTPOJTb p A p A OIIK-1.6 (TMCHMEHHO)
YK-1.1
OIIK-1.4 PasHoypoBHEBBIE 3a1aun
Texymmii IIpousBonaHsbIe BRICIINX MOPsAAKOB. [IpaBuno OIIK-1.5 (McBMEHHO).
54
KOHTPOJIb Jlonurans OIIK-1.6 KonrponsHas padora
YK-1.1 (IMCHMEHHO)
[Mpunoxenns quddepeHnnanbHOro HCUUCICHNS OIK-1.4
Texymmii P A PeHIl . ' OIIK-1.5 Pa3HoypoBHeBbI€ 331241
5.5 HUccrenoBanve noeeneHus (yHKINH,
KOHTPOIIb . OIIK-1.6 (MUChMEHHO)
oCcTpoeHHE TPapuKOB QyHKIHH VK-1.1
Tinbepenmanmoe n mrerpatinos OImK-1.4
Texyuii \ perinarn N par . OIIK-1.5 PacuerHo-Tpadudeckas
5.6 rcYHCIieHne QYHKIINH OJTHOHN TIepeMEHHON.
KOHTPOJTb OIIK-1.6 paboTa (MMCEMEHHO)
Yacts 1 «/IuddepennnansHoe ucuucneHme VK-1.1
(YHKIHHU OHOM ITepeMeHHO» '
6.0 Pa3gen 7. UnTerpajbHoe HcuHcIeHHe GYHKIUM OJHON NepeMeHHOoM
Texymmii Tabnuna MHTETpaIoB OCHOBHBIX JIEMEHTAPHBIX OIIK-1.4
6.1 KOHTPOT byHicumii OIK-15 JuKTaHT (MMCEMEHHO)




Haumenosanue Kon
HaumenoBanue
KOHTPOJIbHO- MHIUKATOpa
No OOBEKT KOHTPOJIS OIICHOYHOT'O CPEJICTBA
OLIEHOYHOTO JOCTHKEHHS
(dbopma ipoBencHMS)
MEpOIIPUATHS KOMITETECHINH
OIIK-1.6
YK-1.1
OIIK-1.4 PasnoypoBHEBBIE 331241
Texymmmii . OIIK-1.5 (TMCHMEHHO).
6.2 KOHTPOJIb Heonpenenenubiit maTerpan OIIK-1.6 KontponbHas pabora
YK-1.1 (IMCBMEHHO)
OIIK-1.4 PasnoypoBHeBbIE 32124
Texymuii Onpenenenssiif natTerpan. Heco6cTBeHHbIE OIIK-1.5 (TMCBMEHHO).
6.3
KOHTPOJIb HHTErpaibl OIIK-1.6 KonrponbsHas padora
YK-1.1 (IMCBMEHHO)
Pacuerno-rpaduueckas padora Ne 3
«AnddepeHnnanbHOE U HHTErPATLHOE OIK-1.4
Texymmii peHtl orp . OIIK-1.5 PacuerHo-rpaduaeckas
6.4 HCYHCIIeHUE (PYHKIMH OJHON TIEPEeMEHHON.
KOHTPOJIb OIIK-1.6 pabota (MMCHMEHHO)
Yacts 2 «MHTETpaIbHOE HCUHCICHUE (PYHKITIH VK-1.1
OJTHOW TIEpEMEHHOM» '
7.0 Pasnea 7. IuddepenunanbHoe ncuuciaeHue GyHKIUMU HECKOJBKUX NepeMeHHbIX
OIIK-1.4 PasHoypoBHEBBIE 3a1a4H
7.1 Texyuuuit OYHKIMY HECKOJIBKUX NIEPEMEHHBIX OIK-1.5 (IHCEMEHHO).
' KOHTPOJIb YHI p OIIK-1.6 KontponbHas paborta
YK-1.1 (TMCBMEHHO)
8.0 Paznen 8. O6bIkHOBeHHBIEe TH(depeHnHATbHbIE YPABHEHHS
OIIK-1.4 PasnoypoBHEBBIE 3a1aun
Texymuii JuddepeHnnanbHble ypaBHEHUS IEPBOTO OIIK-1.5 (MMCBMEHHO).
8.1
KOHTPOJIb HopsAJIKa OIIK-1.6 KonrponbHas pabora
YVK-1.1 (TTMCHMEHHO)
OIIK-1.4
8.2 Tekymumii HuddepernnansHpie ypaBHEHUS BBICIIAX OIIK-1.5 PasHoypoBHEBBIE 3a1aun
' KOHTPOJIb TTOPSAKOB OIIK-1.6 (TTHCBEMEHHO)
YK-1.1
OIIK-1.4 PasnoypoBHEBBIC 3a1aUH
83 Texymuii Jluneiinsle nud depeHaIbHbIe YpaBHECHAS N-TO OIIK-1.5 (THCBEMEHHO).
' KOHTPOJIb MOpSAKA C TIOCTOSHHBIMH KO3 UIIHEeHTaMU OIIK-1.6 KonrponbHas pabora
YK-1.1 (TTMCBMEHHO)
OIIK-1.4
8.4 Texymuii CucteMbl THHEHHBIX TU(QepeHInaTbHBIX OIIK-1.5 PasnoypoBHEBBIE 3a1aun
' KOHTPOJIb ypaBHEHHH C IOCTOSIHHBIMH KO3()HULIMEeHTaMK OIIK-1.6 (TMCBMEHHO)
YK-1.1
N Pacuerno-Tpaduueckas pabora Ne 4 OTIK-1.4
Texymmii OIIK-1.5 PacuerHo-Tpaduueckas
8.5 «O0pIKHOBEHHBIE TH(D(HepeHITHATEHBIE
KOHTPOJIb ABHEHISD OIIK-1.6 paboTa (IMCEMEHHO)
P VK-1.1
Paznen 5. InddhepeHnmansHOe HCUHCTICHAE
(GYHKIMM OHON TIEpEMEHHOH. Y
Pasnen 6. MHTErpansHoe ucuucieHne (yHKIHA OIIK-1.4
o o (cobecenoBanue).
IIpomexyTouyHast | OJHOI MEepEeMEHHOM. OIIK-1.5
OK3aMeH — TeCTUPOBaHHE
aTTecTalus Pazpen 7. luddepenimansaoe McunucieHne OIIK-1.6
(KOMITBIOTEpHBIE
(YHKINN HECKOJIBKHUX ITEPEMEHHBIX. YK-1.1
TEXHOJIOTHH)
Pazznen 8. OObikHOBeHHBIE AU PepeHIaIbHbIE
ypaBHEHHsI
3 cemecTp
9.0 Pazpnen 9. UnTerpajbHoe ucuucieHne GyHKIHMHA HECKOJbKUX MepeMeHHBIX
OIIK-1.4 Pa3HoypoBHeBbI€ 331241
Texyuii . OIIK-1.5 (TMCBMEHHO).
9.1 KOHTPOJTb JlBoiinbIe nHTCrpaILI OIIK-1.6 KonTpoabHas pabora
YK-1.1 (TTMCBMEHHO)
10.0 Paznen 10. Psiant
OIIK-1.4 PasHoypoBHEBBIE 3a1aun
Texymuii OIIK-1.5 (TMCBMEHHO).
101 KOHTPOJIb Hucsobie paj! OIIK-1.6 KonrponsHas padora
YK-1.1 (IMChMEHHO)
10.2 | Texymwmii OyHKIIMOHAIBHBIE PSIBI, 00J1ACTh CXOIUMOCTH OIIK-1.4 PasnoypoBHeBbIe 3a1aun




Hanmenosanue

Kopx

KOHTPOJIbHO- MHIUKATOpa Hanverosanne
No p OOBEKT KOHTPOJIS A p OIICHOYHOT'O CPEJICTBA
OLIEHOYHOTO JOCTHKEHHS
(dbopma ipoBencHMS)
MEpOIIPUATHS KOMITETECHINH
KOHTPOJIb OIIK-1.5 (TMCHMEHHO).
OIIK-1.6 Kontponsuas pabora
YK-1.1 (TTMCHMEHHO)
OIIK-1.4 PasHoypoBHEBBIE 3a1aUH
Texymumii OIIK-1.5 (MMCBMEHHO).
103 KOHTPOJIb Crenenmbie pse! OIIK-1.6 KontponbHas pabora
YK-1.1 (IMCBMEHHO)
OIIK-1.4 PasnoypoBHeBbIE 32124
Texymumii OIIK-1.5 (MMCBMEHHO).
104 KOHTPOJIb Pser Gypre OIIK-1.6 KontponbHas pabora
YK-1.1 (TMCHMEHHO)
. PacuetHo-Tpaduueckas padora Ne 5 «Psizbl. OIK-1.4
Texymmmii OIIK-1.5 PacuerHo-Tpaduaeckas
10.5 OmneparioHHOe HCYHUCIICHAEY.
KOHTPOJIb OIIK-1.6 pabora (IMMCHPMEHHO)
Yacts 1 «Psags»
YK-1.1
11.0 Pa3gen 11. Teopusi pyHKIHHN KOMILIEKCHOI MepeMeHHOI
OIIK-1.4 PasHoypoBHEBHBIC 3a1a4H
Texymuii . OIIK-1.5 (TMCBMEHHO).
11.1 KOHTPOJTD [IpoBepka GyHKIMI HA AHATUTHIHOCTh OIK-1.6 KomTpomsHas paGota
YK-1.1 (TMCBMEHHO)
OIIK-1.4
11.2 Texymuii WurerpupoBanre GpyHKIMI KOMILIEKCHON OIIK-1.5 PasnoypoBHEBEIE 3a1aun
" | KOHTPOJIb NIEPEMEHHON OIIK-1.6 (TMCBMEHHO)
YK-1.1
OIIK-1.4 PasHoypoBHEBBIC 3a1aUH
Texymmii Brraets. [IpuMeHeHNe BEIYETOB K BEIYUCICHHIO OIIK-1.5 (THCBEMEHHO).
11.3
KOHTPOJIb HWHTETPajoB OIIK-1.6 KontponsHas pabora
YVK-1.1 (TTMCHMEHHO)
12.0 Pa3nen 12. OnepannoHHoe HCUYHCIEHHE
OIIK-1.4
Texymuii . OIIK-1.5 PasHOypOBHEBBIC 3a1a4H
12.1 KOHTPOJID Haxosxnenne n300paxeHnit OpUTrHHAIOB OIK-1.6 (MUCHMEHHO)
YK-1.1
OIIK-1.4 PasnoypoBHEBBIE 3a1aun
Texyuii OIIK-1.5 (TMCBMEHHO).
12.2 KOHTPOITh BoccranoBnenue OpurnHaioB Mo u300paKEHUI0 OIK-1.6 KoHTpostbHas pabota
YK-1.1 (TTMCBMEHHO)
OIIK-1.4 PasnoypoBHEBBIE 3a1aun
123 Texymmii Pemenne muddepeHMaNbHEIX YpaBHEHUH U OIIK-1.5 (THCBEMEHHO).
" | KOHTPOIb CHCTEM OIEPaIHOHHBIM METOIOM OIIK-1.6 KonTtponrHas pabora
VK-1.1 (TTMCHMEHHO)
N PacuerHo-rpaduueckas padbora Ne 5 «Psipr. OIIK-1.4
Texymmii OIIK-1.5 PacuerHo-Tpaduueckas
12.4 OneparioHHOe HCYHUCIICHACY.
KOHTPOJIb OIIK-1.6 paboTa (IMCEMEHHO)
Yactp 2 «OnepanioHHOE UCYUCICHUE) VK-1.1
Paznen 9. MaTerpansHoe ucuuciieHne GyHKIINA
HECKOJIbKUX MTEPEMEHHBIX. OIlK-1.4 3auert (cobecemoBanme).
[Ipomexxyrounast | Pasmen 10. Psypr OIIK-1.5 3ayer — TeCTUpPOBaHUE
aTTecTalus Pazpmen 11. Teopust GyHKITUN KOMITJIEKCHOM OIIK-1.6 (KOMIIBIOTEPHBIE
NIEPEMEHHOM. YK-1.1 TEXHOJIOTHH)

Pazpen 12. OnepanrioHHOE HCYUCIIEHUE




HporpaMMa KOHTPOJbHO-OI€CHOYHBLIX MGPOHPI/IHTHﬁ

3aounas ¢gopma o0yuenust

HaumenoBanue Kong
HaumenoBanne
KOHTPOJIbHO- MHIUKATOpa
Ne OOBEKT KOHTPOIIS OIIGHOYHOTO CpEeICTBA
OLIEHOYHOTO JOCTHKEHHSA
(dpopma mpoBeneHU)
MEpOIPHUSITHS KOMITIETEHIINN
1 Kypc, YCTAHOBOYHASA CeCCHs
1.0 Paznea 1. JInneiinas anreopa
OIIK-1.4
Texymmii Kontponsnas padora Ne 1 «JIluneitnas anreodpa. OIIK-1.5 Kontponsuas pabdora
11
KOHTPOJIb BexropHas anrebpay OIIK-1.6 (TTICBEMEHHO)
YK-1.1
2.0 Pa3nen 2. BekTopHas ajireopa
OIIK-1.4
Texymuii Konrponbnas padora Ne 1 «JIuneiinas anreopa. OIIK-1.5 KonrponbsHas padorta
21
KOHTPOJIb BekropHnas anreGpa» OIIK-1.6 (MMCBMEHHO)
YK-1.1
3.0 Paznen 3. AHanuTHYECKasi TeOMeTpHs
OIIK-1.4
Texymuii OIIK-1.5
3.1 KOHTPOJTD ITonApHas cucreMa KOOpAUHAT OIK-1.6 Koncnekt (mucsMeHHO)
YK-1.1
OIIK-1.4
39 Texymmmii Kontponpras padota Ne 2 «AHanmuTHIeCKas OIIK-1.5 Kontponsnas pabora
' KOHTPOJIb reomeTpus. BBeneHne B aHAIH3» OIIK-1.6 (TTHCBEMEHHO)
YK-1.1
OIIK-1.4
Texymmii OIIK-1.5
3.3 KOHTPOTH [ToBepxHOCTH BTOPOTO MOPSIKA OIK-1.6 Koncnekr (mucbMeHHO)
YK-1.1
4.0 Pa3gen 4. BBenenue B aHATU3
OIIK-1.4
41 Texymuii OcCHOBHBIE 3JIeMeHTapHbIe (QyHKLINY, CBOICTBA, OIIK-1.5 KoHCIeKT (IHChMEHHO)
KOHTPOJIb rpaduku OIIK-1.6
YK-1.1
OIIK-1.4
492 Texymmii Kontponpras padota Ne 2 «AHamuTHIeCKas OIIK-1.5 KonTtponsHas pabora
' KOHTPOJIb reoMeTpus. BeeneHne B aHATH3 OIIK-1.6 (TTHCBMEHHO)
YK-1.1
1 xkypc, 3UMHSIS ceccust
Paznen 1. Jluneiinas anre6pa. OIIK-1.4 Irzaven
(cobecenoBanue).
IIpomexxyrounast | Pasmen 2. BekropHas anrebdpa. OIIK-1.5
DK3aMeH — TECTUPOBaHNE
aTTecTanys Pasnen 3. AHanuTHYeCKas TEOMETPHSL. OIIK-1.6
(KOMIIBIOTEpHBIE
Pasgen 4. Beenenue B aHam3 VK-1.1
TEXHOJIOTHH)
1 xkypc, 3UMHSIS ceccust
5.0 Paznen 5. Iuddepennuanbroe ucunciaeHue GyHKIUU OTHOI mepeMeHHOi
OIIK-1.4
Texympii Konrtposbhas pabora Ne 3 <<JlH¢)(bep6HHHaHBj{OS OIK-1.5 KontponbHas pabora
51 1 MHTETPpaIbHOE UCUUCIICHHE (QYHKIIUN OHOM
KOHTPOJTb o OIIK-1.6 (TMCHMEHHO)
MepEeMEHHO» VK-1.1
6.0 Paznea 6. UnTerpajibpHoe ucunciaenne GyHKIMH OTHOI MepeMeHHOH
OIIK-1.4
Texymuii Konrponbnas padora Ne 3 «Z[I/I(b(l)epeHHI/IaHLE{OC OIK-15 KonTposbHas paGoTa
6.1 U MHTErpajibHOE NCYUCIICHUE (DYHKIIUH OJTHOM
KOHTPOJIb HePCMCHHOIY OIIK-1.6 (McpMeEHHO)
P VK-1.1
7.0 Paznen 7. Iludpdepennnanbuoe ncuncienne GyHKIMM HECKOJIbKHX NMepeMeHHBIX
OIIK-1.4
71 Texymuii Huddepernnansroe ucuncieHne GyHKIHH OIIK-1.5 KoHCHeKT (IHChMEHHO)
KOHTPOJIb HECKOJIBKUX [IEPEMEHHBIX OIIK-1.6
YK-1.1
8.0 Paznen 8. O6bIkHOBeHHbBIE (U depeHnHATbHbIE YPABHEHHSI
Texymuii Kontponsnas padora Ne 4 «OOBIKHOBEHHBIE OTIK-1.4 Kontponsuas pabora
8.1 OIIK-1.5
KOHTPOJIb nuddepeHnransHbIe ypaBHEHUS (TMCBEMEHHO)

OIIK-1.6




Haumenosanue Kon
HaumenoBanue
KOHTPOJIbHO- HHIUKAaTOpa
No OOBEKT KOHTPOJIS OIICHOYHOT'O CPEJICTBA
OLIEHOYHOTO JOCTHKEHHS
(bopma ipoBeneHYSI)
MEpOIIPUATHS KOMITETECHINH
YK-1.1
1 kypec, J1eTHAA ceccusi
Pasnen 5. [luddbepennuanbHoe HCYUCTICHUE
(YHKIMY OHOU ITIEpEMEHHOH. Sx3aMeH
Paznen 6. HTerpansHoe ncuncinenne QyHKIUHN OIIK-1.4
. . (cobecenoBanue).
[TpomexyTouHasi | OHOW IEPEMEHHON. OIIK-1.5
OK3aMeH - TECTHPOBaHHE
aTTecTalns Paznen 7. [InddepennumansHOe HCIHUCTICHNE OIIK-1.6
(KOMITBIOTEpHBIE
(YHKINN HECKOJBKHUX ITePEMEHHBIX. YVK-1.1
TEXHOJIOTHH)
Paznen 8. OObIkHOBEHHBIC MU PepeHInaTbHEIC
YpaBHEHHS
2 Kypc, yCTAHOBOYHAasI ceccust
9.0 Paznen 9. UnTerpajpHoe ucuucienne GyHKIIMM HECKOJIbKHX NepeMeHHBIX
OIIK-1.4
Texymuii HurerpanbHOE HCUNCIEHU HKIUH TK-1.
9.1 ey CrpaibHOE HCYHCICHHE (pYHKIL 0 5 KoHcnekT (MMChbMEHHO)
KOHTPOJIb HECKOJIbKUX [IEPEMEHHBIX OIIK-1.6
YK-1.1
10.0 Paszgen 10. Paanl
OIIK-1.4
101 Texymmmii KontponsHas padora Ne 5 «Psipr. OIIK-1.5 KontponsHas pabora
"~ | KOHTPOIb OmnepanoOHHOE HUCYHCICHUE) OIIK-1.6 (TTHCBEMEHHO)
YK-1.1
11.0 Paznen 11. Teopusi pyHKIMHM KOMILIEKCHOM IepeMeHHOH
OIIK-1.4
Tex i . . . [1K-1.
111 KstpHéIj]Iz Teopust QyHKIUIT KOMIUIEKCHOM NTepeMEeHHOM 8HK-1.2 KoHcnekt (mucsMeHHo)
YK-1.1
12.0 Pa3nen 12. OnepannoHHO€e HCUNCIIEHTE
OIIK-1.4
121 Texymmii KontponsHas padora Ne 5 «Psir. OIIK-1.5 KontponsHas pabora
"~ | KOHTPOIb OmnepanOHHOE UCYHCICHUE) OIIK-1.6 (TTHCBEMEHHO)
YK-1.1
2 Kypc, 3MMHSISI CeCCHA
Paznen 9. MHTerpansHoe ncunciienne GyHKIUH
HECKOJIbKUX MEPEMEHHBIX. OIlIK-1.4 3auer (cobecenoBaHue).
IMpomexyrounast | Paznmen 10. Psiupl. OIIK-1.5 3aueT — TeCTHPOBAHNE
aTTecTauus Paznen 11. Teopust GyHKIIMH KOMIUIEKCHOM OIIK-1.6 (KOMIIBIOTEPHBIE
TepeMeHHO. YK-1.1 TEXHOJIOTHH)

Paznen 12. OneparniioHHOE HCYHNCTICHHE

Onucanue nmokasarejei u KPpUTEPUEB OCHUBAHUA KOMIIeTEHIIMH.
Onucanue MKAaJI OLICHUBAHUA

KOHTpOJ'IB KadyeCTBa OCBOCHUA JTHCIUIIIINHBI
yCeBa€MoOCT MU HPOMCKYTOYHYIO

arrecranuro. Tekymuid KOHTPOJIb

BKJIFOYaeT B Ce0S TEKyIIUid KOHTPOJIb

yCII€eBaCMOCT U

MPOMEIKYTOUYHAA aTTeCTallnuA 06yqa101111/1xcs[ IMPOBOJATCA B LEIAX YCTAHOBJICHUA COOTBCTCTBHA

JOCTIDKEHUH  00yuaromuxcs

pe3ynbpTaTam oOydeHus 1 GOPMUPOBAHUS KOMIICTCHITHH.
Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHHM, HABBIKOB M (MJIM) OMbITa AEATEIBHOCTH OO0ydaromuxcs. 3ajadya TEKYHIero KOHTPOJIS —
OTIEpaTUBHOE U PETYISPHOE YIpaBiIeHHE Y4eOHOW NesATEIBHOCThIO OOYy4aloIMXcs Ha OCHOBE
00paTHON CBSI3M M KOPPEKTUPOBKH. Pe3ynbTaTbl OIICHWBAHWS YYUTHIBAIOTCS B BHUJE CpPEIHEH
OIICHKHU TIPHU TMPOBEACHUU MPOMEKYTOUHOU arTecTanuu. [ oleHUBaHUS Pe3ydbTaTOB OO0yUeHUs

HCIIOJIB3YCTCA

yeTbIpex0aIbHas

nIKaja:

«OTIHYHO»,

«XOpOLIOY,

IIO3TAITHBIM TpC6OBaHI/I}IM 06pa3OBaTCHBHOﬁ nporpamMmnbl K

«YOOBJICTBOPUTCIIBHOY,

«HEYJIOBIIETBOPUTEIBHO» U IBYXOaJUIbHAS IIKAJA: «3a4TEHO», «HE 3aYTCHOM.

[lepeueHb OLEHOUHBIX CPEACTB, UCIOJIB3YEMBIX JUIsl OLICHHUBAHHS KOMIIETEHIMM, U KpaTKas
XapaKTEepUCTHKA 3TUX CPEACTB MpHBeeHb! B Tabnuuax «Texymmii koHTposnb» 1 «IIpomexyTounas
aTTeCTALUA».




Texymuii KOHTPOJIb

HaumenoBanue IIpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakTepHucTHKa OLIEHOYHOTO CPE/ICTBA OLICHOYHOT'O CPEJICTBA B
cpencTBa dOC
CpencTBo Ut MPOBEpKU YMEHHWH NMPUMEHSTH MOJydeHHble 3HaHus | TumoBoe 3a1aHue 1is
PacuerHo- [0 3apaHee ONpENeNICHHOW METOJMKE JUIS DEIICHHs 3ajJa4 WM | BBIOJHEHUs PacueTHO-
1 | rpaduueckas 3aJJaHui 10 pa3aeny/TeMe JUCHUIUIAHBI. rpaduyeckoi paboTsl
pabota MoxeT OBITh UCTIONB30BaHO AJISI OLICHKH 3HAHMH, yMEHHH, HABBIKOB | TI0 pa3/iesnam/TeMaM
1 (WIN) OIBITA JESTEIHPHOCTH 00yUJarOIINXCS IUCUMITIAHBI
CpenctBo Ut MPOBEPKH YMEHMI NMPUMEHSTH MOJy4YEeHHbIE 3HaHUS | THIOBOE 3aJaHue IS
KoHTpostbHas mo sapaxee OTIPEIICTICHHON METOAMKE Ul PEIICHMS 3a1ad WIIH BBITIOMHEH M
2 pabota 3aJaHUH MO0 pa3feNny JUCIUIUIHHBL. KOHTPOJILHOH paboThI
MoxeT OBITh UCTIONB30BaHO AJISI OLICHKU 3HaHWH, YMEHHUH, HABBIKOB | TI0 pa3ziesnam/TeMaM
U (WJIH) OIIBITA ACSATEIBHOCTH 00yYatomuxcs JMCIUILTHHBI
Paznuuaror 3anauu:
—  PEIpOXyKTUBHOTO YpPOBHS, MO3BOJISIIOIIME OLCHUBATh U
JMarHOCTHPOBaTh 3HaHWE (haKTHYecKoro Mmarepuaia (0Oa3oBbIe
MOHSTHUS, aJITOPUTMBI, (DAKThl) U YMEHHE NPAaBHJIBHO HCIIOJI30BATh
crielajbHble TEPMUHBI U MOHSTHS, y3HABaHHE OOBEKTOB W3YUYCHUS
B paMKax OIPEJEIICHHOTO pa3/ieNa TUCIUIIIHHBL;
MOXeET OBITh HCIOJIB30BAHO IJIi OLCHKM 3HAHWH W yMCHHH
o0ydJaromuxcs; KommexTst
PasHoypoBHeBbIE | PEKOHCTPYKTHBHOTO ~ YPOBHS, MO3BOJMIOIIME OLCHHBATh M | PA3HOYPOBHEBEIX 3ajad
3 | sanaun AMaTHOCTHPOBATb  YMEHHS  CHHTE3HPOBATh,  AHANM3MPOBATh, | M 3aJAHHH WK
(sananus) 0000mare  (akTHuecKMH WM TEOPETHUECKMH  MaTepHanl  C KOMIUICKTI 33712
(opMynUpoBaHHMEM  KOHKDETHBIX  BBIBOJIOB,  YCTaHOBJICHHEM | 3aJaHUii
MPUYUHHO-CIICICTBEHHBIX CBS3EH; OIIPE/ICTICHHOT0 YPOBHS
MOXeET OBITh MCIIOJBb30BAHO JIsl OLIEHKH 3HAHWM, YMECHUI, HABBIKOB
U (WIK) OIBITA JESTEIBHOCTH 00yYarOIUXCs;
—  TBOPYECKOTO  ypOBHs,  MO3BOJISIIOIIME  OLEHHBAaTh U
JMarHOCTHPOBAaTh YMEHHs, WHTErPUPOBATh 3HAHUS DPa3IMYHBIX
obuacteil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS;
MOXeET OBITh MCIIOJIb30BAHO JISl OLICHKH 3HAHWH, YMEHHUH, HABBIKOB
1 (WJIH) OTIBITA JESTEIBHOCTH 00yJarOIINXCS
OcoOb1ii BUJI TEKCTa, B OCHOBE KOTOPOTO JIEKUT AHAJIMTHKO-
CHHTETHYECKas TrepepaboTka uH(pOpManMM  NEPBOMCTOYHUKA
(ucxomHoro Tekcra). llenp 3TOH HEATENTLHOCTH — BBISBICHHE,
4 | Koncmekr cucremMaTtm3auus W o0oOmeHne  Hambosnee IeHHOM (a1 | TemBl KOHCIIEKTOB
KOHCIIEKTUPYIOLIero) nHdopmanuu.
MoxeT ObITh UCTIONIb30BAHO JJIsl OLIEHKH 3HAHU, YyMEHHI, HABBIKOB
U (WIM) OIBITA JESTETPHOCTH 00yJaroImuXxcs
CpelcTBO MPOBEPKU CTETICHU OBIIAJICHUS TTOHATHAMHU U (OPMyJIaMu
5 | Jukrant TEMBI. Ilepedens noHATHH U
MoxeT OBITh UCTIONB30BAHO IS OLIEHKH 3HAHWH, yMEHHUH, HABBIKOB | (OPMYJT JUIS TUKTAHTa
1 (WIH) OTIBITA JESTEIBHOCTH 00yJarOINXCS
HpOMe)I(YTO‘IHaH aTTeCTaluusia
HaumenoBanue IIpencraBnenue
Ne OLIEHOYHOTO Kparkasi xapakTepHuCTHKa OLIECHOYHOTO CPEICTBa OLIEHOYHOT'O CPEJICTBA
CpeAcTBa B ®OC
ITepeuens
CpencrTBo, MO3BOJISIONIEE OLEHWUTh 3HAHWS, YMEHHS, HaBBIKOB M
(vnm) ombITa ESTENFHOCTH 00YYaloIEeTocs 110 TUCIUIUIMHE. TEOPETHICCKHX
1 | 3ager . . BOIPOCOB U
MoxeT OBITh MCIIOIB30BaHO ISl OLIEHKH 3HAHWH, yMEHUH, HABBIKOB .
1 (MJIM) OTIBITA JAESATEIIBHOCTH 00yJatomuxcs TPAKTITICCKHX SaNAHH
K 3a4eTy
ITepeuens
TEOPETHYECKUX
CpelncTBo, MO3BOJISIONICE OLEHUTh 3HAHHS, YMEHUS, HaBBIKOB M
(mi) oTIBITA AEATENIEHOCTH 00YHJaIOIIEeToCs 0 AUCIUIIIIHE. BOTIPOCOB H o
3 | Dk3ameH NPaKTHYECKUX 3aIaHHUN

MoskeT OBITh NCTIOB30BAHO IS OIICHKH 3HAHWH, YMEHHUH, HABBIKOB
1 (WIK) OIBITA JESITEIHHOCTH 00yJarOIInXCs

K DK3aMeHy (oOpaszerr
9K3aMEHAIIMOHHOTO
ourera)




Hanmenosanue IIpencraBnenue
Ne OLIEHOYHOT'O Kpatkas xapakTepucTHKa OIeHOYHOTO CPEICTBa OIICHOYHOT'O CPEJICTBA
cpencTaa B ®OC
Tecr CucremMa aBTOMAaTH3WPOBAHHOTO KOHTPOJS OCBOSHHSI KOMITCTCHIIHI
(dacTm  KOMIIETeHIWH) OOyJaomuMcs 1O JUCIHIUIMHE C
MIPOMEKYTOYHAs
HCIIOJIb30BaAHUEM HHPOPMAMOHHO-KOMMYHHUKAITMOHHBIX | DOHI TECTOBBIX
4 | arrecramys B . N
(bopme TEXHOJIOTHH. 3aJaHUI
P MoskeT OBITh NCTIOIB30BAaHO ISl OIICHKH 3HAHWHA, YMCHHIA, HABHIKOB
3ayeTa/sK3aMeHa
1 (WIK) OTBITA JCSITEIBHOCTH 00yYarOIIUXCS

Kpurtepuu u mikajibl OlleHUBAHUSI KOMIIETEHIUH B pe3yJibTaTe N3y4YeHusl THCIUTLITHHbI
NpH NPOBeIEHNH MPOMEKYTOYHOM aTTecTalluu B (popMe 3aUeTa M IK3aMeHa.
IIlkana oneHUBaHUS YPOBHS OCBOEHHUSI KOMIIETeH it

YpoBeHb
OCBOCHHSA
KOMIICTCHIIHN

[IIxanbl oneHMBaHUS Kpurepuu onieHrBanust

OO6yJatontmiics MIPaBUIBHO OTBETHII Ha
TeopeTudeckue Bompockl. [lokasan  oTiIHMYHBIE
3HaHUS B paMKaXx  y4eOHOro  MaTtepuana.
HpaBHHLHO BBITIOJTHWJI TPAKTUYCCKUE 3aJaHUs.
IToka3zan oTIM4YHbBIE YMEHU U BJIaACHUA HaBbIKaMU
IIPUMEHEHHUS IOJyYEHHBIX 3HAHUM U YMEHUU IpU
pelIeHuH 3aJa4 B paMKax y4eOHOro marepualia.
OTBETHII Ha BCE JONOJITHUTCIIbHBIC BOIMIPOCHI

«OTINYHO» Bricokui

OOyuaromquiicss ¢ HEOOJBIIUMH HETOYHOCTSIMHU
OTBETHJI Ha TEOpPETHYCCKUE BOMpPOCH. I[lokazan
XOpOIIMe 3HaHWSA B paMKax y4eOHOTO MaTepHhana.
C  HeOOJPIINMH  HETOYHOCTSIMA  BBEITIOJHHUI
nmpakTrieckue 3axanus. [lokazan Xxopomme yMeHHS
W BIIQJCHUS HaBBIKAMH TMPUMEHECHHS TOITYICHHBIX
3HAHUM U YMEHUU IpU PELICHUM 3aad B paMKax
yueOHoro mMarepuana. OTBeTU] Ha OOJBIIMHCTBO
JIOTIOJTHUTEIBHBIX BOIIPOCOB

«XOpOILO» bazosniit

«3a4TCHO»

OO0yyaronuiicst ¢ CymecTBEHHBIMH HETOYHOCTSIMH
OTBETWJ Ha TeopeTHdYeckue Bompockl. [lokazan
YIOBJICTBOPHUTEIIbHBIC 3HAHHUS B PaMKax ydeOHOTO
Matepuana. C CYIIECTBCHHBIMH HETOYHOCTSIMH
BBIMIOJIHWJI ~ MpaKTHYeCKue 3ajaHus. Ilokaszan
VIOBICTBOPUTENILHBIE ~ YMEHHSI W BIaJCHUS
HABBIKAMU TPUMEHCHUS TONyYCHHBIX 3HAHUH U
YMEHH MpH pEeIleHHH 3a]a4 B paMKax y4eOHOro
Mmarepuana. J[OMycTHI MHOTO HETOYHOCTEH mpHU
OTBETE Ha JIONOJIHHUTEIIHLHBIE BOPOCHI

«YAOBJICTBOPUTCIILHO» MuHUMaIbHBIN

OOyuaromuiicss TpH OTBETE HA TEOPETHUYECKUE
BONIPOCHI ¥ TIPH BBIMOJHEHUHM IPAKTHUECKUX
3aJlaHuil  TPOJAEMOHCTPUPOBAJ  HEIOCTATOUHBIN Komnerennus
YPOBEHb 3HAHMW U YMEHMH IpU PELICHUU 3a7a4 B HE
pamkax yueOHoro Marepuana. Ilpu orBerax Ha chopmupoBaHa
JIOTIONTHUTEIBHBIE  BOIPOCH  OBIJIO  JOMYIIEHO
MHOYXECTBO HEMPABMIBHBIX OTBETOB

«HEYOOBJIECTBOPUTEIILHO» «HC 3a4YTCHO»

Tect — MMPOMCIKYTOYHAA aTTCCTAllM B (I)OpMC 3a4€Ta U 3K3aMCHa

IIIxaJsia oleHUBaHUS Kpurepuu oneHuBaHust

OO6yyarommiics BepHo oTBeTHII Ha 90 — 100 % TecToBBIX 3amaHuit
IIPU IPOXO0KICHUH TECTUPOBAHMS

«OTIIHUYIHO»

OO6yyarommiics BepHO oTBeTws Ha 80 — 89 % TecTOBBIX 3amaHuit
IIPU IPOXO0KIEHUH TECTUPOBAHHUS

«XOpPOoIo» «Ba4YTCHO»

OO6yyarommiics BepHO oTBeTws Ha 70 — 79 % TeCTOBBIX 3amaHuit

«YHAOBJICTBOPUTCIILHO»
TIpU TPOXOKACHUN TCCTUPOBAHUS

OOyuaronuiicss BEpHO OTBETHI Ha 69 % U MEHee TECTOBBIX 3aIaHUMA

«HCYAOBJIETBOPUTCIBLHO»
TIpU TPOXOKACHUN TCCTUPOBAHUSA

«HEC 3a4YTCHO»




Kpurepun u mkajbl olleHUBaHHUS Pe3y/JbTATOB 00y4YeHUsI MPHU MPOBeAeHUN
TeKYIIero KOHTPOJIsl yCleBaeMOCTH

Pacuerno-rpadudeckas padora (PI'P)

IIIxane! olileHUBaHUS

Kpurepun onieHnBaHus

COTJIIUYHO»

«XOPOIIO»

«YOOBJICTBOPUTCIILHO»

«Ba4YTCHO»

OO6yyatouuiicss MOJHOCTbIO U TNPABUIBHO BHIMONHWI 3aaanue PIP.
[lokazan oTauyHBIE 3HAHWA, YMEHUS U BIAJCHHUS HAaBbIKAMHU
MPUMEHEHUS WX TPU PELIEHUU 3a/ad B PaMKax YCBOCHHOTO y4eOHOTo
Matepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHH C
TIPEIbABISIEMBIMH TPEOOBaHUIMHI

OO6yqatontuiicss BRINOTHAI 3aanne PI'P ¢ HeOoNMbIMMH HETOYHOCTSIMH.
[Moxazan xopormmme 3HaHWS, YMCHHS U BIIaICHUS HABBIKAMH IPUMCHEHUS
X TIpH peIICHWH 337ad B paMKaxX YCBOEHHOTO y4eOHOTo Marepuaa.
Ectp HenmocraTku B opopmiernn PI'P

OOygatommmiicss  BRIMONHWA 3amanme P[P ¢ cymecTBeHHBIMH
HeTouHOCTMHU. [loKas3anm yIOOBIETBOpUTENBHBIC 3HAHWSA, YMEHHA U
BJIJICHHS. HABBIKAMHU NMPUMCHCHHUS WX TPU PCIICHUM 3a/a4 B paMKax
yCBOEHHOro yuebHoro marepuana. KadectBo odopmienus PI'P umeer
HEJ0CTaTOYHBIN YPOBEHb

«HEYOOBJICTBOPUTEIILHO»

«HC 3a4YTCHO»

I[Ipu  Bemonnennn PI'P  oOywaromwmiicss  IpoOAEMOHCTPUPOBAI
HEJOCTaTOYHBIM YPOBEHb 3HAaHUN, YMEHUMI U BJAJCHUS HMHU IIpU
peLIeHUH 33/1a4 B paMKax YCBOGHHOTO YU4eOHOIro MaTepHaia

Konrtponsnas padora (KP)

[IIxane1 olileHUBaHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

«3a4yTCHO»

OOydaronuiicss MHOJHOCTBIO M IPAaBUIBHO  BBIOJHWUI  3a/laHUE
KOHTPOJIbHOM paboThl. [lokazan oTiaMYHBIE 3HAHUS M YMEHHS B paMKax
YCBOGHHOTO ydeOHoro Marepuana. Konrponpnas paGora odopmieHa
AKKYPaTHO M B COOTBETCTBUH C NPEIbSABISICMBIMH TPSOOBAHUIMH

OOydyaromuiics  BBINOJHWI ~ 33JaHAC  KOHTPOJBHOH  paboTel ¢
HEOONIBIIMME HETOYHOCTSMH. [lokazanm Xopolune 3HaHUS M YMCHHUS B
paMKax YCBOGHHOro yd4eOHOro Matepuana. EcCTb Heooctatku B
0(OPMIICHHN KOHTPOJBEHOMW PaOOTHI

OOydaronmuiicss  BBITIOJMHHJI ~ 33aJaHAE KOHTPOJBHOW  paboTHl ¢
CYILIECTBEHHBIMHU HETOUHOCTAMHU. [ToKa3an yJoBIE€TBOpUTEIbHBIE 3HAHUS
U YMEHHMA B paMKaX yCBOEHHOTO ydeOHoro Marepuana. KauecTBo
o opMIIeHHS] KOHTPOJIHHON PabOTHl UIMEET HEJOCTATOUYHBIA YPOBEHD

«HEYIOBJIECTBOPUTEIILHO»

«HC 3a4YTCHO»

OOyuatonuiics He IOJHOCTBIO BBINOJHWI 33JaHUS KOHTPOJIBHON
paboThl, IIPU STOM MPOSIBUII HEIOCTATOYHBIH YPOBEHb 3HAHUI U YMEHHI

PasHoypoBHeBBbI€ 33124 (3aaHU)

[IIxans! oLleHUBaHUS

Kpurepun onieHnBanus

«OTIUYHO»

«XOPOLIO»

«yIOBJIETBOPHUTEIHHOY

«Ba4YTCHO»

JleMOHCTpHpYET OYCHb BBICOKHI/BBHICOKHN YPOBCHb 3HAHWH, YMEHHUIA,
HaBBIKOB B COOTBETCTBMM C KPHUTEPHSIMH OICHMBaHUS. Bce
TpeOOBaHUsl, IPEIbSIBISIEMBIE K 33 JaHUIO, BHITIOTHEHBI

JIeMOHCTpHUPYEeT JOCTaTOYHO BBICOKHMM/BBIIIE CPEIHETO YpPOBEHb
3HAHWH, YMEHHWH, HABBIKOB B COOTBETCTBHH C KPUTEPHUSIMH
oleHMBaHMA. Bce TpeOoBaHMs, mpeabsBIsieMble K  3aJaHUIO,
BBITIOJTHEHBI

JeMoHcTpupyeT cpeqHui ypoBEHb 3HAHUW, YMEHMM, HaBBIKOB B
COOTBETCTBHHM C KPUTEPHUSIMHU OLIEHUBAHKA. BOIBIIMHCTBO TpeboBaHUH,
NIPEABSBISAEMBIX K 3aJaHUIO0, BBIIIOJIHEHBI.

JleMoHCTpHpYeT HHM3KHI/HMKE CPEJHET0 ypPOBEHb 3HAHWW, YMEHHH,
HAaBBIKOB B COOTBETCTBUU C KPUTEPUSIMU OLICHUBaHMs. MHorue
TpeOOBaHUs, MPEIBSBISIEMBIE K 33/IaHUIO0, HE BHITIOTHEHBI

«HCYIOBJICTBOPUTCIILHOY

«HEC 3a4YTCHO»

JleMOHCTpUpYyeT O4YeHb HU3KUH YPOBEHb 3HAHWI, YMEHMH, HAaBBIKOB B
COOTBETCTBHUHM C KpUTEpUsIMU olleHHBaHus. HeT oTBera




Koucnekr

IIIkamber onleHUBaHUS

Kpurepun oneHnBaHus

COTJIIUYHO»

«XOPOIIO)

«YIOBJIETBOPUTEIBHO»

«Ba4YTCHO»

KOHCITEKT 110 TeMe BBIMOJHEH B 0003HAYCHHBIH TPEMoaaBaTelieM CpPOK.
KOHCITEKT BBITIONHEH OOydYarommMMess 110 3aJaHHOM TeMe B IOJHOM
o0beMe ¢ CcOONIIOAEHHEM  HEOOXOOMMOH  IOCIEL0BATEIHHOCTH.
OOyuaromuiicss paboTai MOJHOCTBIO CAMOCTOSITENLHO; PACKPBUI TEMY
MOJIHOCTBIO U OTBETHJI HA BCE BOMPOCHI MPEIOAABATENS 10 KOHKPETHON
Teme KoOHCHekra. KOoHCHmEKT oQopMiIeH akKypaTHO, B Hamboiee
ONTUMAJILHOH JUTs PUKCAIIMU PE3YIILTATOB (hopme

KoHcHeKT 1o TemMe BBINONIHEH B 0003HaUSHHBIN MPETojaBaTesieM CPOK.
KoHcrekT BBINMONHEH O00y4aroUMMCsl MO 3aJaHHOH TeMe B MOJHOM
0o0beMEe ¢ COONIOEHMEM  HEOOXOOMMOM  IOCIENOBATEIBLHOCTH.
OO6yJatommuiicss paboTaN MOTHOCTHIO CAMOCTOSTEIBHO; PACKPBUI TEMY HE
MOJHOCTRIO W OTBETHJI Ha 4YacTb BONPOCOB MPEMOAaBATENs IO
KOHKPETHOH TeMme KOHCmekTa. KoHCmekT odopmileH aKKypaTHO, C
HE3HAYHUTEIbHBIMU HCIPABICHUIMHA

KoHCIEKT 110 TeMe BBIMONHEH B 0003HAYCHHBIHN MPETo/aBaTeNIeM CPOK.
KoHCIeKT BBINONHEH 00YYaIOMUMCS MO 3aJaHHOW TeMe B HE MOJHOM
obbeme c YaCTHUYHBIM COOJrOICHIEM HEOOXO0TUMOM
MOCJIeI0BATEIHHOCTH. OO6yuaromuiics paboran MOJIHOCTBIO
CaMOCTOSTCIIFHO; PACKPBUI TeMy HE MOJHOCThIO W OTBETMJI HAa YacTh
BOTIPOCOB MPEIMOAaBaTelisi M0 KOHKPETHON TeMe KoHcmekTa. KoHcrmekT
0o(OpMIICH HE aKKYPaTHO

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

KoHcnekT mo TemMe He BBIMOJIHEH B 00O3HAYEHHBIH MpernojaBaTesieM
cpok. KoHcriekT BBITIONTHEH 00ydarommuMcs HEe TO 3aJaHHON TeMe B HE
IIOJITHOM 00BeMe 0e3 COOMIONEeHNI HEOOXOMUMOM MOCIEN0BATEILHOCTH.
OOyJatommmiicss paboTan HE CaMOCTOSTENBHO, HE PAcKphUl TeMYy W HE
OTBETHJI Ha BONPOCHI TPENOAaBaTeNs M0 KOHKPETHOH TeMe KOHCIIeKTa.
Koncmekt ohopMiteH He akKypaTHO

JIuKTaHT

IIxanbl OLICHUBAHUS

Kpurepuu oneHnBaHus

«OTIUYHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

Oo6yuatonmuiicst BepHO oTBeTHI Ha 90 — 100 % 3amanuit

Oo6yuatomiuiicst Bepao otBetwi Ha 80 — 89 % 3ananuit

OO6y4atonmuiicst BepHO otBeTl Ha 70 — 79 % 3amanuit

«HCYIOBJIETBOPUTECIILHOY

«HC 3a4YTCHO»

OO0yJatoniuiicst BEpHO OTBETIII Ha 69 % U MeHee 3aJaHuid




3. TunoBble KOHTPOJILHBbIE 3a]aHNsl UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMeHNH, HABBIKOB M (WJIN) ONBITA J1eATeJTbHOCTH

Ounas popma o0yueHust

3.1 TunoBble KOHTPOJIbHbIE 32IaHUS 151 BBLINOJHEHUSI PacueTHO-TPauuecKux padbor

Paboueii mporpamMMoil mo aucuuiiMHe «Bpiciias MaTeMaTHKa» IMPEIyCMOTPEHO ISATh
pacueTHo-TpaduyecKkux padboT 3a Bech MEPUO U3YUCHHS JUCIUILUIMHBL. 3aJaHus AJi BHIMOTHEHUS
pacuetHo-Tpaduueckux padbot (mpemxycmorpero 30 BapuaHTOB MO KaXKIOW pacyeTHO-TpaduIecKOM
pabote) pasMmeleHsl B JIEKTPOHHON HH(pOopMalmoHHo-o0pasoBatensHoii cpeae HpI'VIIC,
JOCTYITHOW 00yYaromeMycst 4epe3 ero JUYHbIN KaOuHeT.

Huxe npuBenensl o0pa3iibl TUIIOBBIX BapHAHTOB 33JaHUI pacyeTHO-Tpaduueckux padoT 1mo
TeMaM, IPEAYCMOTPEHHBIM pabodel mporpaMMOil TUCIIUITIIHEI.

1 cemecTp
OO0pa3en TUIIOBOrO BapuaHTa pacueTHO-Tpadguueckoii padornsl Nel
«/Inneiinas anareopa. Bekropuas aareopa»

Yacms 1 «/Iuneiinas anzeopa»
1.1. BeImoaHUTh ACHCTBUS HAJl MaTpHUIIAMU:

PN REE pasoftl o
a) B= -4. ; 0)C=1 3 4 1| ; ) D=0 1 7||-1]

42 1 32 1 21—12:Ll 21 -1)\(12

01 -1 01 4 01

1.2. HaiiTu Bce pelieHus CUCTEM BTOPOTO MOPSIKA:

4 3x+2y:7; o) x—\/§y:1 - 2x—3y:6;2) 7x—5y:0; o) 2.1x—0.7y:1.4.
4x -5y =40 J3x—3y =43 4x -6y =5 2x-21y=0 3X—y=2

1.3. Pemmuth cucremsr MeToioM Kpamepa u Mmeronom ["aycca:

2X+3y+5z2=10 3X+2y-z=3
a) 13X+7y+4z=3 ; 0) X—-y+z=1.
X+2y+2z2=3 13x+2y+2=13

1.4. UccnenoBath CUCTEMY Ha COBMECTHOCTD U, €CJIM OHA COBMECTHA, PELIUTh
—3X +4X, —0X, +X, =2
2X + X, +3%X; +5%, =1.
—X, +5X, +3%; +6X, =3
1.5. Pemute 01HOPOJIHYIO CUCTEMY:

X+y+z=0
3X+6y+52=0.
X+4y+3z2=0
1.6. BeinonHUTh AeHCTBUS U pe3yabTaT 3alucarh B aareopandeckoi popme:
@) (2+4i)+(2—1)—(4-1); 6)(\/§+i)2_4i; 8) (4—3|)'(—2+I);

J2-i
2 (2—2i)-2~(cos7é+isin7éj. i

;i iz

: 9) 2e6 .| 03¢ 8
T . . T
41 cos— +18In —
( 12 12)

1.7. YI306pa3uTh Ha KOMILIEKCHO# IIIOCKOCTH MHOXKECTBO TOUeK Z = X + 1Y, eciu
@) 4<|x|<7, 0) |z7—120/<3, 25 =2+3i, 6 y>1.




1.8. IlpencraBuTh KOMIUJIEKCHBIC YMCIA Z; = —4\@ —4i, Z, = 33 4 §i . B TPUTOHOMETPHUYECKOM

U TOKa3aTeJIbHOW (hopMax.
. 15
1.9. TToaw3ysick popmyiioit MyaBpa, BBIYUCITUTH (\@ + I)1 .

1.10. Haiitn Bce 3HaueHus </—1 u 1300pa3uTh X Ha KOMIUIEKCHON IJIOCKOCTH.

Yacms 2 «Bekmopnasn anzeopa)

2.1. ITo BexTopam a / ub—> MOCTPOUTDH BEKTOPbI d+b;a-b;3a-2b.
2.2. Jlausr Bextopsr: d=(L—2,7), b=(3;84), €=(;0;2), d=(e;4-2) m d||b, ¢ Ld.
OlpenenuTh: @) KOOPAMHATHI BEKTOPOB &, 0, €, d;  6) HampaBismoLmue KOCHHYCHI BEKTOPA 4 |

6) KOMIUIAHAPHBI JIX BEKTOpHI &, b, € .
2.3. Cwuubl fl =47 +3] - 2k | 1?2 =i+] mnpuwioxensl k Touke A(0;12). Haittu momeHT
PaBHOCUCTBYIOIICH ATHX CHII OTHOCUTENBHO TOUkH O(0; —1; 0) .
2.4. Haiitu paboty, coBepuiaeMyro CHUION F= (4; -1 0) IpH MepEeMEIIEHUN MaTEPUAIBHOW TOYKH
n3 nonoxenuss A(0;1; 2) B monmoxenue B(0; —4; 2).
2.5. aubl koopaunarsl Bepumn mupamunst A (0;—4;3), A(7;3,0), A(-12;3), A(30;2).
Caenate yepTex M HAWTU: @) MHY pedpa AA, ; 0) yron mexny peopamu AA, u AA,;

¢) wiotans rpaaun AA Ay, 2) 00beM HUpaMUIBL.

2.6. Ha Bexktopax @ =21 —4] u b =i +8] nocrpoen mapamnenorpamm. Haiitu miomans, yrisl 1
JUITMHBI IMaroHasneu storo napamienorpamma. Cruenarh YepTex.

2.7. lanbl Toukn A(L —2;3), B(0;1;2), CL; —-1;1), D(-1 2;1). OnpenenuTs: a) Eﬁ)

0) E X E& i 8) HS % ﬁ; 2) nexar i T09ku A, B, C, D B 0JiHOH TIIOCKOCTH;
0) wiomans AABC u ero yrisi.

O0pa3zer] TUIIOBOTO BapuaHTa pacueTHO-rpadguyeckoii padornl Ne2
«AHauTH4YecKasi reomeTpus. Benenue B anaim3z»

Yacms 1 «cAnanumuueckan zeomempusn» (B 3agadax 1.1 — 1.5 nocTpouTts TUHUM)

1.1. CocTtaBuTh ypaBHEHHE NPAMOM, Mpoxoasiel yepe3 Touky M(2,3) nepneHIuKyIsIpHO BEKTOPY
N =(-1;1). IlpuBecTH MOIyYEHHOE ypAaBHEHHUE K OOIIEMY BUJLY U C YIIIOBBIM KO3()MUIIMEHTOM.

1.2. CoctaBuTh ypaBHEHHE MPsIMOH, mpoxo/siieil yepe3 nse Touku Mi(1;-2), M2(-4;5). 3amucatsb
oO1uiee ¥ MapaMeTpUuecKre ypaBHEHUsI 3TOU MPSMOH.

1.3. 3ammcarh ypaBHEHHE MpPSMOM, MpOXopsiieil 4epe3 Touky M(1;-2) ¢ 3amaHHBIM YIJIOBBIM
koa¢ppunmenToM k=2. [IpuBecTu nosryueHHOE ypaBHEHHE K 0011IEMY BUYy U B OTpE3Kax Ha OCAX.
1.4. 3anucare ypaBHEHHE MPSAMOMN, 3Has OTpe3ku a = 8§, ¢ = 9, orcekaemble Ha ocsix Ox u Oy
COOTBETCTBEHHO. [IprBeCcTH TOTy4eHHOE ypaBHEHHE K BUY C YIIIOBBIM KO3 PHUIIIEHTOM.

1.5. Onpenenuts TOUKH nepecevenus npsamoin 2x - 3y — 12 = 0 ¢ KOOpAMHATHBIMU OCSMHU.

1.6. IlpuBecTn ypaBHEHHSI KPUBBIX BTOPOTO MOPSAKA K KAHOHHYECKOMY BHJTY U TIOCTPOHTH UX:

a) X +y> —4x+6y—3=0, 6) X*+4y’ —6x+8y=3,
8) Yy —4y+x-2=0, 2) X’ —4y*—6x+8y—-11=0.
1.7. Tupamuna A1A2A3As ¢ BepmmHamu B Toukax Ai1(3,1,4), Ax(-1,6,1), As(-1,1,6), A4(0,4,-1).
[TocTpouTh MUpaMKIy ¥ HAWTH: @) JUTUHY pedpa A142;
0) yron mexny peOpamu A142 u A14a;  8) yron mexay pedpom A144 v rpanbio A1A4243;
2) ypaBHEHHUE mpsamMoit A1A42; 0) ypaBHEHHE IIOCKOCTH A142A43.
1.8. IToctpouts mnockoctu m1: 3X+6=0; m: 3X+2y=06; m3: 3Xx+2y-4z-12=0 u HalTU YIIIBI MEXKTY
HUMU.



1.9. IIpuBectu obuiee ypaBHEHHE NPSAMON {

IPSIMYIO.

Yacmoe 2 «Beedenue ¢ ananusz)
2.1. Haiitu npenensr:
x?2+4x -5

a) lim
X+1

x—1

X3 +4x% +5x+2
x3—3x—-2

Cos5X — cos3x

2

k) lim
X

x—0

a) Iim

. X244
6) Iim
X—0 X
3 —_— —_—
o) lim X =3X=2

x>-1 X% — X —2
3) lim (\/ x*+1— x)
tg8x

X

2.2. Vccnenopars Ha HEPEPHIBHOCT (DYHKITHFO, TIOCTPOHTH TPaK:

-x, x<0

a) f(x)=4SINX, 0<x<7 ;

X—-2, X>r1

SX+2y-z=11
4x-y+22=14

K KaHOHMYECKOMY BUIY U IIOCTPOUTH

. Bx*—5x+1
¢) lim —— =~
x—)% X — 3
lim x3—3x+2
) X —x—2

. A/x?P+1-1
u) lim ————=
X—0 X
) 1 2X
im|1+—
) Hw( 3xj
2
2x +3,0§xsl
6) f(x)={6-5x, 1<x<3 .
x—3,x<0,x>3
2 cemecTp

OO6pa3zer] TUIIOBOTO BapuaHTa pacueTHO-rpadguyeckoii padornl Ne3
«lu¢pepeHunaibHOe U MHTErPpaJIbHOE HCUMCIeHHEe PYHKIMM OTHO MepeMeHHOo»

Yacmo 1 «/Jughpepenyuanvrnoe ucuucnenue ynkyuu 00HoI nepemennon»
1.1. HaiiTi npou3BOAHbIE IEPBOTO MOPSAKA CAEAYIOMUX (PYHKIIMA:

a) _ 2x3
VJ4x+5
)y=0Bx-7)" o y=

6) y=3e?*.tg35x

2
3x? +2x‘5]

s

6) y =sin5x-arccos 2x

2 y=sin3 L x
y 3

ae) Y =€~ (2cos 5t - 3sin5t),
y'(0)-2

1.2. HaiiTu npon3BOHbIE YKa3aHHBIX MOPSAAKOB CIETYIOUNX (YHKIIMMI:

a) y=5x*-3x>+2x-3, y¥

6 y=cos2x, y™

6 y=e2*(2x*+1), y"

1.3. HaiiTu npon3BojHbIE YKa3aHHBIX MOPSAAKOB ApaMETPUUECKU 3aaHHBIX (PYHKIUIL:

@) y =3cost |
X =2sint

"""
XX

|

y=1t*-3t
X=3t2+t—1

”
XX

1.4. Haiitu IIPOU3BOAHBIC YKA3aHHBIX IMOPAAKOB OT HEABHO 3a/IaHHBIX (bYHKHHﬁZ
6) eX+y — —3Xy2 1 yr

14

a) x* +3y*=a’, vy

1.5. Ucnonw3ys npasuio Jlonurans, HalWTH Ipeaesbl:

X2 +4x—-5
X+1

a) lim

x—1

X3 +4x% +5x+2
x3—3x—-2

2) im

X——1

. X2 +4
6) lim
X—0 X
3 —_— —_—
0) IIm X —3x-2

x>-1 X% — X —2

lim 6x* —5x +1
8

X—)3 X—%

) lim X2 —3x+2
@ o X2 —x—2



3 2 /2 .
ac) lim AXT+8x" —1 3) lim (ﬁ—x) u) lim X ::1 L

X—>00 X —|—7X +1 X—>0 x—0

2x
%) Tim COS5X — Cc0S 3X 2 lim tg8x ao) lim (142
x—0 N x—>0 X X—>0 33X

1.6. CocTaBUTh ypaBHEHHE KAcaTeIbHOM K IUKIOHAE X =7 —sint, ¥ = I —cost B TOUKE, I7I€ £ — .

1.7. TIpoBecTH MONHOE HCCNENOBaHNE QYHKIME X M HOCTPOUTH e rpaduK.

2(x+1)

Yacms 2 «Humezpansvnoe ucuucienue QyHKuuu 00Hou nepemeHHoi)
2.1. BeiaucnuTh UHTETpalibl (HETIOCPEACTBEHHOE HHTETPUPOBAHUE):

a)IX6_4X3+3X_5&dX 6)J‘dx 6).[ dx
X 5% sin® xcos® x
P o[ o 0 t(”—Bx)dx
jx +4 J’cosz(xlz) jg 3
a1c) u 2— 3ctg X
IX _1 J. sin? x

) J. dx M) J.X
J 3-5x N Jx cos? /x
) [ cos(1-2x)dx 0) j 3tg X n) fl_xmxdx

R sm X
P [(4+3x) dx ¢ I cosx+sinx)2dx m) J‘xze‘xsdx-
2.2. BBIYUCITUTH HHTETPAIBI (HHTETPUPOBAHUE TI0 YACTSIM):
@) | arctg7 xdx 0) J. x* cos(6x —7)dx-

2.3. BeIUMCIUTDh UHTETpajibl (MHTETPUPOBAHNE BBIPAKEHHH, COAEPIKAIMX KBAAPATHBIN TpeXUuJieH):

@) - dx 6)J' 2X+7
JUx?-5x+1 6x%+3x—7

2.4. BeIUMCIUTh UHTETpalibl (MHTEIPUPOBaHHE paLII/IOHaJ'ILHBIX npo0eit):
o [ =4 4T 5)Ix +3x-6 |

dx
Jox3-4x? x3 4+ x
2.5. BLI‘{I/ICJ'II/ITL MHTErpaibl (HHTErPUPOBAHHE I/IppaI_II/IOHaJ'IBHLIX BBIPKEHUH):

g [LVx+1y, 5)I
1+3/x+1 1+I)f

2.6. BeIaucnuTh HHTETpaIbl (HHTETPUPOBAHNE TPUTOHOMETPHIECKUX MU PepeHIINaIoB):

@) {sin*(1-x)dx 0) I(1+cos x)>dx-

2.7. IlpunoxxeHus onpenesieHHOro HHTerpaa;

@) BBIYMCIIUTb IUIOLIA/b TIOCKOI (PUIYPBI, OrPaHUYCHHOMN IHHUAMI: Y = 2X — X2 , Y =—X;
6) HaiiTH JUTMHY TYTH KPUBOM: y =1—IncosX: 0 < X < .
4
6) BBIUMCIUTH OO0BEM Tejla, OOpa30BAaHHOTO BpalllEHUEM BOKPYr ocu OXx IUIOCKON (UTYpHI,

OTPAHMYCHHON JTHHUAMH Y = Sif 2 X, X = E, y=0.



OGpa3zerr TUTIOBOTO BapuaHTa pacueTHO-rpaduyeckoii padorbr Ned
«O0bIKHOBeHHbIE 1M (] depeHIHATbHbIE YPABHEHU S

1. Iuddepennuanbaple ypaBHEHHs IMEPBOrO Mopsaka. [IpowHTerpupoBaTh yYpaBHEHUS H, TIe
yKa3aHo, pemuTh 3aaayy Komu.
1.1. YpaBHeHus ¢ pa3aensomuMuUcs IEPEMEHHBIMU:

a) dy _ 2Xx 0) x*dy +(y—2)dx =0 6) y’:g, y(0) =1
dx 3y?+1 3y
2y =3+y2 0) 2yx2dy = (1+ x?)dx ) 3yy' =X, y(0)=3
wy O Ay gy g 3) (L+e*)yy' =e*, y(0)=1
x(y=1) y(x+2)
1.2. OmHopoaHbIE YpaBHEHUS:
2
“)y’=1+cosxi 5)y’:4+y+(y) , Y@ = 2;
X X X X
y
6) y':ﬂ; 2) xy':xe4+y, y(@) =0.
VY.
1.3. JIuneiinble ypaBHEHHS:
a) y’—X:x; o)y +2y=4x, y(2)=1; 6) Y+ yCosXx=sin 2x;
X
I A2X Xyy . i y Y
2y =e” —e'y; )Y +>==Xx".
X
1.4. YpaBuenus bepnymiu:
@) 2y'+y=y*(x-1); 6)y'—y1+y2=0; 6) Y —y+y>cosx=0;
X+
)Xy +y=-xy’; ) y'+ L=y’

2. JIuneiinble quddepeHnmanbabe ypaBHeHHs N-T0 nopsaka. [I[pouHTerpupoBaTh ypaBHEHUS U, T
yKa3aHo, pemuTh 3a1aqy Komm.
2.1. JIuneitable ogHOpOIHBIE MU PepeHInalIbHbIe YpaBHEHUS:

@)y" +3y +36y=0:; 6)yu_5yr+6y:0’ y(O):y!(o):l,
6) y”%y'*éy:O: 2) y"+25y'=0;

0)y" + 25y =0; e y' -6y +13y=0;

xc) ¥y —10y’' + 25y =0; 3)y" =25y =0;

u) y" +3y" -4y =0; k) y" —5y" +16y' -12y=0.

2.2. JIuneitHple HEOTHOPOHBIE MU PepeHIaTbHbIE YPAaBHEHUS CO CIICIMATbHON MPaBOM YacThIO:
@) y' -4y’ =32-12x*; 6)y" -4y’ +3y =—4xe";

6) y"+6Yy +13y =e X cos8Xx; 2) y" + 25y =5e°*(x cos5x —sin 5x).



3 cemecTp
OGpa3zerr TUTIOBOTO BapuaHTa pacueTHO-rpaduyeckoii padorbr NeS5
«Psaabl. OnepanuoHHOe HCYHNCTICHUE)

Yacme 1 «Paowry

o0
1.1. Haiitu cymmy 3HAKOIOJIOXKHUTEIBHOTO psija Z n+6

= (n+3)n+2)n

1.2. Vicionb3yst HEOOXOAMMOE YCIIOBHE CXOAMMOCTH, JI0Ka3aTh PACXOJIUMOCTh psa
i n®-100n? +1
A5 100n% +15n

1.3. UccnenoBars CXOQUMOCTE 3HAKOIIOJIOKUTEIBHBIX pAOOB:

© 14N L L = 1(n "
a) 0) 6) — =
le+n nz_l n" nZﬂS”(fHJ
1 (2n+3)

9 Y

r(n+1)-In?(n+1) nzzl

1.4. VccnenoBath CXOAUMOCTh 3HAKOYEPEAYIOIIUXCS PSIOB M YCTAHOBUTH XapakTep CXOIUMOCTH
(a6con}0THas[ WA YCJIOBHaSI)I

030

0) Z( )n+1 3" 6) z( )n+1

Jn+4 5".(n+1) (n+4)
1.5. Haiitu npubnuxenHo (¢ Tounoctsio a0 0,0001) cymmy psana Jlei6auma z(_ 1)n+1 .
n=1 (n + 4)3
2"(x-1)"
1.6. Ha¥iTi 06y1acTh CXOAMMOCTH CTETICHHOTO psijia 2—2
n=1 n

1.7. Paznoxuts dyrkimro f(X)=v4—x? B psg MakiopeHa. YkasaTh paaiyc CXOIUMOCTH.

05 .,
1.8. Berumcouts | € 2 dX  nmpuOGMMKEHHO, OrPAHMUMBIINCH IEPBHIMH TPEMs UJIEHAMH
0

pa3IoKEHUS.
1.9. HaiiT pa3ioxeHue B CTEIIEHHOI psJ| pemeHus 1udQepeHnanbHoro ypapaenus y" = y° —5x,
y(O) = 2. OrpaHUYUTHCSI YETHIPbMSI, HEPABHBIMHU HYITIO YICHAMH PSI/Ia.

1.10. Paznoxwuts QpyHkimio f(x) = x — 1 B psin @ypbe Ha unTepBate (-2;2).
1.11. Pa3noxuts B pan Pypre QyHKIIUIO, 3aJaHHYIO IpaduyuecKu:
v

Yacms 2 «Onepayuonnoe ucuucinenue»
2.1. HaiiTi opurnHa 1o 3aJaHHOMY H300paKeHUIO:

a) p+3 0) 2p+1 8 p-5
p®+2p*+3p (p-2)(p®-2p-8) p3-8

2.2. Haiitn pemenne nudGepeHuansHOr0 ypaBHEHUS OTIePAlOHHBIM METOIOM:

9y +y'+y=7e?, y(0)=1, y(0)=4

o) y'+y —-2y=-2(t+1), y(0)=1, y'(0)=1.

6) y"—9y =sint —cost, y(0)=-3, y’(0)=2




9 y"+2y =2+¢t, y(0)=1, y'(0)=2.
2.3. Peminth cucremy nu¢epeHInalbHbIX YpaBHEHUH ONepaliiOHHBIM METOIOM:

a) X=X+ y0)=1, y(0)=1
y=X—-2y+2,

o) {)‘(:—3x—4y+1, X(0)=0, y(0)=2.
y =2Xx+3y;

Ounas popma o0yueHust

3.2 TunoBbIe KOHTPOJILHBIE 32/IaHNS VIS TPOBeeHHs] KOHTPOJIBHBIX PadoT
Huxe mpuBeneHbl oOpasell THUIOBBIX BapHAHTOB KOHTPOJBHBIX padOT, MPEAyCMOTPEHHBIX
paboueli mporpaMMoOil TUCHUIUIUHBI.

1 cemecTp
OO0pa3zel TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
1o TeMe «MaTpHIIbl U ONIPEICTUTEIN
[Ipenen nuTeabHOCTH KOHTPOJS — 20 MUHYT.
[IpemyiaraemMoe KOJIMYECTBO 3aIaHUM — 2 3aJaHUsI.
1. BBINOJIHUTD IEHCTBUS HAJl MATPHUIIAMHU:
3 4 8 1 3 4\ (81 1 3 1(2 1 0
2) 2 > 93 - ; Bla o 4l1 -1 2|
51 2 3 51 2 3
1 2 3){3 2 1
2. BeruuciauTh onpeaenuTenu:
1 0 3 2
3 _9 2 -1 1
a) ; 0) 3 2 2 (mByms ciocobamu); B)|5 -6 0 2]
4 6 L1 1 13 0 7
0 -4 5 -3

O06pa3eln; TUITOBOTO BapuaHTa KOHTPOJIBHOU paboThI
1o Teme «CHCTeMBbl JIMHEHHBIX alredpanyeckux ypaBHEHUN»
[Tpenen pnurenbHOCTH KOHTPOIIS — 30 MUHYT.
[Tpennaraemoe KOJIMYECTBO 3a/laHUM — 2 3a1aHUS.

2%, + X, = X5 =1,
1. Pemute cucTeMy TMHEHHBIX anreOpandeckux ypaBHeHH meTogoM Kpamepa {3X, +2X, —2X; =1,
X, — X, +2X; =5,
2. PeminTh cucTeMbl IMHEHHBIX alreOpandeckux ypaBHeHU MeTojoM ["aycca:
Sx +8y—z=-7,

a) 5) 4x—-y -z2=0, ) X, +3X, +5X, —2X, =3,
x+2y+3z=1 2x-2y +2=0, X +5X%, —9x, +8x, =1,
2x =3y +2z =0. 2x+y —2z=0. 5x, +18x, +4x, +5x, =12.

O06paseln TUIIOBOTO BapuaHTa KOHTPOJIbHONU paboThI
1o Teme «KomriekcHoro yucia»
[Ipenen nnuTenbHOCTH KOHTPOJIA — 20 MUHYT.
[IpennaraeMoe KOJIWYECTBO 3aJaHUI — 3 3a1aHUs.

1. KommnekcHble uucia z; = 6/3+6i Z, =—41 wn300pasuTh HAa KOMIUICKCHOW IUIOCKOCTH,
NPEJCTaBUTh B TPUTOHOMETPHUECKON U TIOKa3aTeIbHON (hopMax.

2. BBIOTHUTE AEUCTBUS, pe3yIbTaT 3aMKcaTh B airedpandeckoi Gpopme:



5

Lo (3-4i)2+i) i ( 57 .. 57
a) L+i)+(B=-2i)—(4-1i); 0) —\/§+i ; B) | € COS4 isin 4)

3. U300pa3uTh Ha KOMILICKCHOH IUIOCKOCTH MHOXECTBO TOYEK Z = X+I1y, YIOBJICTBOPSIOIINX

yenosuio [2—2y| <3, zy =2+3i.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
o Teme «Bekropsl. CKanspHOe, BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHUE BEKTOPOBY
[Tpenen nMUTENTLHOCTH KOHTPOJIS — 45 MUHYT.
[Ipennaraemoe KOJWYECTBO 3aJJaHUI — 3 3aaHUA.

1. Tausr koopauHaThl Bepiud nupamusl A( 2; 1; 8), B( 6; 5; 2) , C(4; 5;7) , D( 9; 4;10). Cnenath
YEPTEXK U HAUTH:

a) JuIMHYy pedpa AB;

0) yron mexay pedbpamu AB u AC;

B) miomans rpaau ABC;

r) 00bem nupamuiel ABCD.

2. Ilpu kakux 3HaAUYEHUSAX MAPAMETPOB X U [ BEKTOPHI aub:
a) KOJJTMHEAPHBI, €CITU a= (a;7;—4),l; =(2;5;2);
0) OpTOTOHAIILHEI, €CITH a= (-1 a;8),5 =(9;3;-1).
3. Haiitu:
a) paboTy CHIIBI F=3i+ ; —k mo MEPEMENICHUIO 10 TPSIMOW MaTepUaIbHOM TOYKH U3
nonoxenus A( 2;-2; 1) B monoxenue B( 6; 5; 2);
0) BEIMYMHY U HAIpaBICHUE MOMEHTA CUJIbI F=3i+ } —k, NpUIOKEHHOH B Touke A( 2;-2; 1)
OTHOCUTEJBHO TOUKH B( 6; 5; 2).

O06pa3el; TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI
o teme «lIpsiMast Ha MITOCKOCTU»
[Tpenen pnurenbHOCTH KOHTPOIIS — 30 MUHYT.
[Ipennaraemoe KOJIMUECTBO 33alaHUN — 6 3aaHUII.

1. IToctpouts npsimele: 2x+5y=0; 3x+y-7=0,  y=-3; 3x+4=0.

2. CocTaBUTh ypaBHEHHE MpPSIMOMW, MPOXOAsIIeH yepe3 TouKy M(2;3) nepneHAuKyIsIpHO BEKTOPY
N =(-1;1). IlpuBecTH TONyYEeHHOE YypaBHEHHE K YpPaBHEHHUIO OOINEro BHUAA, C YIJOBBIM
KO3(PPUIIMEHTOM M K YPaBHEHMIO B OTPE3KaX.

3. CocTaBuTh ypaBHEHHE MpPSIMOM, mpoxoxsuien depe3 ase Touku Mi(1;-2), M2(-4;5). 3anucars
KaHOHHUYECKOe, 0011iee U MapaMeTpuyeckie ypaBHEHHsI STON MPSMOH.

4. 3amucaTh ypaBHEHHE MPSIMOM, MPOXOJsIei depe3 Touky M(1;-2) ¢ 3aJaHHBIM YIJIOBBIM
kodpduuuentom x=2. IlpuBecTH NOIYYEeHHOE YpaBHEHHE K YpaBHEHHMIO OOIIEro BHIa M K
YPaBHEHHUIO B OTPE3Kax.

5. 3anucarb ypaBHEHHUE MNpPSIMOW, 3Has OTpe3ku a = 8, ¢ = 9, orcekaemble Ha ocax Ox u Oy
cooTBeTcTBeHHO. [IpuBecTH nonydeHHoe ypaBHEHHE K BUY C YTIIOBBIM KOA(P(HUIIUEHTOM.

6. OnpenenuTh TOUYKH NepecedeHus npsamoi  2x - 3y — 12 = 0 ¢ KOOpAMHATHBIMU OCSIMHU.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
o Teme «KpuBbie BTOPOTo OpsIKay
[Tpenen nauTeabHOCTH KOHTPOJSA — 30 MUHYT.
[Ipennaraemoe KOIWYECTBO 3aJJaHUI — 2 3aJaHUA.

1. 3anucaTh KAHOHUYECKUE YPaBHEHMsI JUIUIICA U TUIIEPOOIIbI C MOIYOCsIMU a = 2, 8 = [, IGHTPHI
KPHUBBIX PACIIOJIOKEHBI B TOUKE Hayajaa KOOPAUHAT.
2. IlpuBecTr ypaBHEHHs KPUBBIX BTOPOTO MOPSAAKAa K KAHOHUYECKOMY BH1y M IIOCTPOUTH KPUBBIE:



)X’ +y2 —4x+6y—-3=0, 6) x> +4y° —6x+8y =3,
B) Y —4y+X-2=0, r) x> -4y’ —6x+8y-11=0.

O06pa3eln TUIIOBOrO BapuaHTa KOHTPOJIbHON pabOThI
1o Teme «lIpsiMast ¥ MIOCKOCTh B MPOCTPAHCTBE
[Ipenen auTenbHOCTH KOHTPOJs — 30 MUHYT.
[Ipenyiaraemoe KOJIMUECTBO 3a1aHUM — 3 3a7aHUsL.

1. IToctpouts mnockoctu 1. 3X+6=0; m: 3X+2y=06; m3: 3X+2y-4z-12=0 u HaAWTH YIIBI MEXKIY

HUMU.

2. Tlupammma A1A2A3As ¢ BepmmHamu B Toukax Ai(3,1,4), Ax(-1,6,1), A3(-1,1,6), As(0,4,-1).

[TocTpouTth MupaMuay U HAUTH: a) yrol Mexay pedpamu A142 u A1A44; 6) ypaBHeHHE IPSIMOiT 4142,
B) yroJI MeX1y peOpom A144 v Tpanbio A14243;  T) ypaBHEHHE IUIOCKOCTH A14243.

L |9x+2y-z=11
3. Obuiee ypaBHEHHE TIPIMOIA IIPUBECTH K KAHOHUYECKOMY BUTY.
Ax-y+22=14

O0pasern TUIIOBOrO BapuaHTa KOHTPOJIbHOWU padOThI
10 TeMe «XapaKTepUCTUKU MOBEACHHS (QYHKIIMH»
[Ipenen putenbHOCTH KOHTPOJIA — 30 MUHYT.
[Tpenyiaraemoe KOJIMYECTBO 3a/laHUM — 4 3a1aHus.

1. Haiitu obnactu onpeneseHus QyHKIUI:

- In(1 :
a)yzzx—l; 0) y= 1 ; B) y:w; r) y=sin(2x+3).
X*=7x+12 VX =2 1-x
2. Haiitn oGactu 3Ha4eHUA QYHKITU:
a) y=3x+2; 0) y=2+3sinx.
3. UccnenoBaTh GyHKIIMM HA YETHOCTh M HEUETHOCTD:
a)y:%; 6) y=x*+3x+4; B) y =x"sin 7x.
4+ X
4. IToctpouTts rpaduku GyHKIUII:
X =12 sinx,— 7 <x<0,
a) y= ; 0) y=12,0<x<1,
y=t%,

3-X,1<x<4,

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
o Teme «lIpenen GpyHkIum»
[Tpenen nauTeabHOCTH KOHTPOJSA — 30 MUHYT.
[Ipenyiaraemoe KOJIMYECTBO 3aIaHUM — 2 3aaHUsI.

1. Haiitu oqHOCTOpOHHME TIpesienbl QyHKIUU f (X) = —2x+3,x<], X 51
3Xx-5,x>1,
2. Haiitu npenenst pyHKIIMiA:
3 .2 2

a) jim W; 0) jim M; Xg="Lxy=2

X — 00 2X” +5X7 — X X = Xq 2x2 +5x+3
B) lim % ) lim 1_0028)(; xozz,x0=0;

X —> 00 5x” +2x° -3 X=Xy 5X 3

X 2 _m2

1) lim (X’Le’) : e) lim (\/x3+x2 —\/x3+4); K) lim (); +2X2 3)

X — oo\ X — 2 X—>o0 x>-3 X7 +4X° +3X .



2 cemecTp
OGpa3zelr TUIIOBOTO BapuaHTa KOHTPOJBHON PaOOTHI
1o TeMe «Brrarcienne Mpon3BOAHBIX IEPBOTO MOPSIIKAY
[Ipenen puTenbHOCTH KOHTPOJs — 30 MUHYT.
[Ipenyiaraemoe KOJIMUECTBO 3a1aHUM — 3 3a7aHUsL.

1. Haiiti mpon3BOIHBIC IEPBOTO MOPSAAKA ()YHKIIHIMA:

a) y=2x>-5x’+7x+4; 6) y=X-arctgx; B)y=—

r) Y =C0S3X;
sinx_

n) y=(5x2+7x+2)% e)y=23x; K) Y =X>+2; 3) y=Insinx.
2. HaiiTi mpon3BOAHYIO TIEPBOTO MOPSIIKA HESBHO 3a1aHHON (PYHKIIHH: X% + y2 =

X =Sin 2t
3. HaiiTu mpou3BOJHYIO IEPBOTO MOPSAKA MAPAMETPUIECKH 3aJaHHOHN (DYHKIHH: N
y=sin“t

O0paser TUIIOBOrO BapuaHTa KOHTPOJIbHOW paboThI
no teme «IIpousBoaHble BICIINX MOpsaKoB. [IpaBuio Jlonurans»
[Ipenen putenbHOCTH KOHTPOJIA — 30 MUHYT.
[Tpenyiaraemoe KoJIMYECTBO 3alaHUM — 3 3a1aHus.

1. HaliT npou3BOAHbBIE BTOPOI'O U TPETHErO MOPSAAKOB:

a) yo—22, 6) y=5-3c0s’x.
X+5
2. HaiiTi npou3BOAHBIE BTOPOTO MOPSIKA!
—_Qt2 _
a) x2+y? =1; 6) [X=8" -7
y=16t" +4
3. Haiitu npenens! GyHKIMHI, UCTIONB3YS TTpaBuiio Jlomuras:
_ 2_ . . X—sinXx.
a) IImx 3x*+2. 6) |im X 1+Inx. B) lim nx;
x—1x3 — 4x2 +3 x>l X _x x>0 X
X
2, :
1) lim 2&; 1) lim x? In 3 e) I|m(—— L )
x—o X + e x—0 x-0'x  e*-1
OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
1o reme «HeonpeneneHHbIi HHTErpam»
[Tpenen nAUTEABLHOCTH KOHTPOJSA — 15 MUHYT.
[Ipennaraemoe KOJIWYECTBO 3aJaHUI — 5 3aaHUN.
BBI‘{I/ICJ'II/ITB HEOIpe/IeICeHHbIE HHTETPAJIbL:
L J' i 2. I3«/5x—2dx? 3. I(cosx+sinx)2dxi
3-5x
4. J.x e dx; 5 Ixz cos(6x —7)dx-

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
o Teme «OnpeeneHHbiii uHTerpal. HecoOcTBeHHbIE HHTETPATBI)
[Ipenen nAUTEABLHOCTH KOHTPOJSA — 15 MUHYT.
[IpennaraeMmoe KOIMYECTBO 3aJJaHHUI — 2 3aaHUA.

1. Berancnuthb OIPCACIICHHBIC HHTCI'PAJIbI:

2 3
a) | = [x*dx> 0) | = d B) | =
(j)x X {ﬁx I\&+1



2. BerunciauTh HeCOOCTBEHHBIE HHTETPAJIBI:

< xdx 3 dx
a) ; 6) [ 2~ .
£ x? -1 £ x?

O06pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
110 TeMe «DyHKIMY HECKOJIbKUX MEPEMEHHbBIX)»
[Tpenen qMUTENTLHOCTH KOHTPOJIS — 15 MUHYT.
[Ipennaraemoe KOJUYECTBO 3aJJaHUil — 3 3aJaHUN.

1. Haiin o0nacts onpenenenus GyHkunn  _ /3 O M C/IeNaTh YepTeK.
Jy
2. lana pynkums  _ X Ilokasats, 4to . 0%z _ 0z _
y Ox0y Oy

3. HaiiTi 5KCcTpeMyMBl QYyHKIMH 7z = x3 + 3% —15xp.

OO6pa3el TUIIOBOTO BapuaHTa KOHTPOJILHOU pabOThI
o Teme «/luddepennmansapie ypaBHEHUS IEPBOTO TOPSIIKA»
[Tpenen pnurensHOCTH KOHTPOS — 30 MUHYT.
[Ipennaraemoe KOJIMUECTBO 3a/1laHuil — 4 3aJaHU.

HpOI/IHTerI/IpOBaTB CJICAYIOIINC YpAaBHCHUA U, I'IC YKA3aHO, PCIINUTD 3a1a9y Komm.

1 (+eX)yy' =e*, y(0)=1 2. y’:x+cosx
X X
3.y —Y_x 4.y + Y = xy?
X X

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
o Teme «JIuHeiHbIe qudepeHranbHbIe ypaBHEHHS N-TO MOPsIKa
C MOCTOSTHHBIMU KO3 UIIEHTAMI»
[Tpenen qnurenbHOCTH KOHTPOIIS — 20 MUHYT.
[Tpenyaraemoe KOJIMYECTBO 3a/laHUM — 2 3a1aHUS.

[TpouHTErpHpOBaTh ClEAYIONINE YPAaBHEHUS U, I/I€ YKa3aHO, peIInTh 3a1auy Komu.
1. JIuneitnbie onHOpoHBIE MU HepeHInAIbHbBIE YPAaBHEHUS:

a) y" -5y’ +6y=0, y(0)=y'(0)=1; 6) y" +25y=0;
B) y" —10y’ + 25y =0; r) y" —5y” +16y’' —12y =0.
2. JIuneitHoe HeoqHOPOIHOE MU (epeHIIMATFHOE YPAaBHEHUE CO CIEIMAIbHOM MPaBOi YacThIO:

y' -4y’ =32-12x°.

3 cemecTp
OO6pa3zer] TUTIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
10 TeMe «J/IBOMHBIE HHTETPAIIBI»
[Tpenen naUTEABHOCTH KOHTPOJISA — 20 MUHYT.
[Ipennaraemoe KOIMYECTBO 3aJaHUI — 3 3aJaHUA.

-1 0 0 0
1. I3MEeHNUTH NOPSA0K MHTETPUPOBAHMSL: _[ dy _[ fdx+ I dy If dx.
-2 -2y 1 -y

2. BBIUUCITUTD H(12x2y2+16x3y3) dxdy, D:x=1, y=x%, y= - Jx.
D



3
3. Haiitu mmomane Gurypsl, OrpaHM4eHHON JaHHBIMH JIMHUSAMHU: y = —, y=4e*, y=3, y=4.
X

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
1o Teme «UucI0BbIe PsIIbI»
[Tpenen pnurenbHOCTH KOHTPOII — 30 MUHYT.
[Ipennaraemoe KOJWYECTBO 3aJJaHUI — 3 3a1aHUA.

1. Jloka3atb, 4TO psiJl CXOAUTCS U HAUTH CYyMMY psija:
> 1 1 1 1 1
> =t —— ...+ +
—(@2n-1)(2n+1) 1-3 3-5 5.7 (2n-1(2n +1)
2. UccnenoBaTh CXOAMMOCTD 3HAKOMOJIOXKHUTEIBHOTO psJa:

- 1 N S
)nz_;(n+2)!’ z,/n(n+1 )nzn(lnn)
r)z 2 . )Z (n+1)

“='n? +sin? o’
3. MHccnenoBaTh CXOJUMOCTh (a6COJIIOTHa$I WIK YCJIOBHAasg) 3HAKOUYEpeayrollerocs psaa

pE

3 ¥ HaiiTH npubImkeHHo (¢ TouHocThio 0,01) ero cymmy.

OO6pa3elnr TUIIOBOTO BapuaHTa KOHTPOJILHON pabOThI
10 TEMC «CDYHKIII/IOHEUII)HI)IG PpAAbI, o0JacTh CXOAUMOCTH»
[Tpenen pnurenbHOCTU KOHTPOIS — 30 MUHYT.
[Ipenyiaraemoe KOJIMUECTBO 3aIaHUM — 2 3a7aHUsL.

Haiiti o6acte cXO0AMMOCTH (PYHKIIMOHATBHBIX PSIAOB:

22 (x 1) l 9n(x_1)2n—ll

OO6pa3zer] TUITOBOTO BapuaHTa KOHTPOJIbHOM paboThI
1o TeMe «CTerneHHbIE PSJIbI»
[Tpenen nauTeabHOCTH KOHTPOJISA — 20 MUHYT.
[Ipenyiaraemoe KOJIMUECTBO 3aIaHUK — 4 3a7aHUsI.

1. Pa3noxuth QYHKIMIO f(x)=+/64+x’ B Pl MakiopeHa. YKa3arh paguyc CXOAMMOCTH.

2. Beraucauts €052/3 ¢ Tounoctsio 10 0,001.

3. Beruncautb npubanKEHHO UHTETPAT
0,5
| ln(l +x° )dx
0

OTPAaHUYMBIINCH TPEMS IEPBBIMU YJICHAMU PA3JI0KEHUS.
4. Haiitu pa3noxeHue B CTENEHHON psJ pemeHus AuddepeHInanbHOro ypaBHeHus Y = e¥% —2x

y(0)=2. OrpaHu4uTHCA YETHIPbMS, HEPABHBIMU HYJIIO, WICHAMHU PsJa.

O6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
o Teme «Psiapt Dyprer»
[Ipenen naUTEABHOCTH KOHTPOJSA — 20 MUHYT.
[Ipennaraemoe KOIWYECTBO 3aJJaHUI — 2 3aaHUA.

Paznoxute pynkuuu B psig Oypre:



2 F(x)= X,0< x<1,
. = 2_X’1<X£2’(nocnﬂycaM).

2X,0<x <m,
—X,—mt<x<0.

1. f(x) :{
OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
1o teme «IIpoBepka pyHKIMI HA AaHATUTUYHOCTh
[Tpenen nnurenpHOCTH KOHTPOII — 20 MUHYT.
[Ipennaraemoe KOJWYECTBO 3aJJaHUI — 2 3a1aHUA.

1. I/ICCJ'IG,I[OBaTI) (bYHKHI/II/I Ha aHAJIMTHYHOCTh. HaliTh mx IMPOMU3BOAHEBIC B CIIy4ac IMOJIOKHUTCIBHOI'O
OTBECTA.

a) f(2)=2%+71; 6) f(z)=Rez.
2. Haiith aHanUTHYECKYI0 (YHKIUIO f(Z) =U(X, y)+iv(x, y) o 3aJaHHOW ee

JEUCTBUTEILHON NI MHUMOMU YacTH:

a) u(x,y)=e Y cosx, f(0)=1; o) V(X,y)=eYsinx+y, f(0)=1.

OO0paser TUIIOBOrO BapuaHTa KOHTPOJIbHOW padOThI
1o teme «Bbruersl. [IpuMeHeHne BEIUETOB K BBIYMCICHUIO HHTETPAJIOBY
[Tpenen nnurenbHOCTH KOHTPOII — 20 MUHYT.
[Tpenyiaraemoe KOJIMYECTBO 3alaHUM — 2 3a1aHus.

1. BeIyuciimTh BBIYETHI (1)YHKI_[I/II/I f (Z) - BOBCCXEC 0COOBIX TOYKAaX.

(2% +1)°

(z+1)
2. Berauciaute HHTCIrpal § 27 dZ C IIOMOIIBIO TCOPEMEI O BbIYCTAX.
iZl=3 2° + 4

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
1o Teme «BoccTaHOBIIEHNE OPUTHHAIIOB TIO N300PAKECHHUIOY
[Tpenen nauTEeAbHOCTH KOHTPOJISA — 20 MUHYT.
[Ipenyiaraemoe KOJIMYECTBO 3aIaHUM — 2 3aaHUsI.

Haiitu opurunan no ero n3o0paxeHuto:

1) = - 1 ; 2) F —
)= L -D(p-2)(p-3) (P)

1 .
(p-1)°

O06pa3el; TUITOBOTO BapuaHTa KOHTPOJIbHOWU pabOThI
no teme «Pemenne nuddepeHnnanbHbIX YpaBHEHUN U CUCTEM ONEPAIMOHHBIM METOI0M»
[Ipenen puTenbHOCTH KOHTPOJIA — 20 MUHYT.
[Tpennaraemoe KOJIMYECTBO 3a/laHUM — 2 3a/1aHUS.

1. Peuts nuddepeHnpanbuble ypaBHEHUS:

a) y'+3y=0, y(0)=2; 6) y"—y=sint, y(0)=-1, y'(0)=0.

r_ t
2. Pemmnts cucteMy nuddepeHIanbHbIX ypaBHEHUI: X'=2e -y, X(0) =y(0) =1.
' t
y'=2e —X,



Ounas ¢popma o0yueHust

3.3 TunoBble KOHTPOJIbLHBIE 3aaHUsI 1JIs MPOBeIeHHs TMKTAHTOB
Hwxe mpuBeneHsl 00pasibl THIMOBBIX BApUAHTOB 3aJaHUN JUIS MPOBEACHUS TUKTAHTOB IO
dbopmynam.
2 ceMecTp
OOpas3er THIIOBOrO BaprUaHTa JUKTAHTa 110 (opMyJiaM
«Tabnuiia mpOu3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITUIN
[Ipenen IMTETLHOCTH KOHTPOJISI — 7 MUHYT.
[Ipemyraraemoe KonuuecTBO 3aAanuil — 13.

Banumure GOpMYIIbI TS HAXO0XKICHHS TPOM3BOAHBIX Cieayronmx GyHKkuui (3aeck U =U(X)
HeTpepbIBHASI PYHKITUSA):

1) =... 8 (arcsinu)’' =

2 (@) =... 9 (arccosu)’ =...
v 10 (tgu)' =

3(e")=... 11 (arctgu)' =....

4 (log,u)'=... 12 (ctgu)’ =.....

5 (Inu)' =... 13 (arcctg u)' =...

6 (sinu)' =

7 (cosu)' =

OOpazer THIIOBOTO BapuaHTa JUKTaHTA MO (GopMyIam
«Tabnuia HHTETrpaIoB OCHOBHBIX AIIEMEHTAPHBIX ()YHKIIUI)»
[Tpexen AMUTETBHOCTH KOHTPOJIS — 7 MUHYT.
[Ipennaraemoe komu4ecTBo 3aganmii — 13.

3anummre GOpMYIIbI U1 HaX0XKJICHUS HHTETPAJIOB CIEAYIONMX (PYHKIMI:

1x dx=.. 8 | f'x _ -
ZI%: a —X

X 9j
3J'e"dx:... a’ +X
4_[cosxdx=... 10.[)( —a2
SIsinxdx=... 11 J'ﬁ=

x* +

6_[(:05 X 12 Itgxdx: .....
7I dx 13 Ictgxdx:...

sin?x



Ounas ¢popma o0yueHust

3.4 TunoBble pa3HOYPOBHEBbIE 3aIaHUS — JOMAIIIHUE 32 aHUS
Hwxke mpuBeneHb pa3HOYpOBHEBBIC 3a/laHUs (3a1aud) — JOMaIIHHE 3agaHus (oOmme Ha
IpyHIly WIM UHAWBUIYAJIbHBIE) N0 PAa3IMYHBIM TEMaM, MPEAYCMOTpPEHHbIE paboueil mporpammon
JUcHUIUTMHBL. Eciiu 1o Kakoi-mubo TeMe MpeayCMOTPEHO WHIMBHIYalbHOE JOMAaIIHEee 3aJaHHe
(M3), To 3mecy (B 3TOM JOKYMEHTE) mpuBeneH TUroBoil obOpazeny M]I3, a paspaboranubsie 30
BapUaHTOB TI0 coorBeTcTBytonmeMy W3 pa3MemieHbl B 3JEKTPOHHOW WH(POPMAIMOHHO-
obpaszoBarensHoil cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUIHbII KaOUHET.

1 cemecTp
Pa3zHoypoBHEBBIE 3a1aHUA
10 TeEME «ManI/IHBI H OIIPCACIIUTECIIN
1. BoInmoaHUTE ACUCTBUS HAJ MaTpUIIAMHU:
3 4 8 1 3 4 8 1 1 2)(1 1
a) -2 ; 0) 3 - ; B) . :
51 2 3 5 1 2 3 3 4)(0 1
21012 1 2)(5 6 5 6) (1 2)
r) 1211 1) : ; e) : ,
311 3 4)\7 8 7 8)\3 4
22
o2 L)[122) o[z 0 alfs 212
0 -3)41-1) I '
1 2 3){(3 2 1
2. BeruuciauTb OIIPCACIINTCIIN:
2 -1 1
2 2 6P % w3 N 2 2
4 6 5 6 6 -10
1 -11
2 1 0 3 2
> et Lot 2 2 1 2 5 -6 0 2
M 1 -4 ©0b 0 X E 3)1_307
6 0 -3 b 0 -b 0.4 -23 -
5 2 0 1 0 -4 5 -3
Pa3zHoypoBHeBbIE 3a1aHUA
o TeMe «CHUCTEMBI THHEHHBIX anre6panquKHX ypaBHeHPIﬁ»
1. HaliTu Bce pelieHns: CUCTEM YpaBHEHHM BTOPOIo NMOpsIKa:
3x+2y=7 - = 2x—3y=6
11 = 12.] X—V8y=1 . 1370,
4% -5y =40 V3x-3y=+/3 4x-6y=5
7x-5y=0 21x-0.7y =14
14. ; 15. .
2x—-21y=0 3X—-y=2
2. PemmnTh cucTeMbl TMHENHBIX YpaBHEHUI MeTo1oM Kpamepa:
2X, + X, — X3 =1, 3X, —4X, +4x, =7, X+2y—-3z=0,
2.1, 93x, + 2%, —2X; =1, 2.2. 5%, —3X, +4x, =11, 13. y2x-y+4z=5,

X, — X, +2X; =5. X, —2X, + 2%, = 3. X+y-z=2.



3. Pemmthb cucTemMbl TMHEWHBIX ypaBHEHU MeTo0oM ["aycca:

5x +8y—z=-T, xX+2y+z=4

31y 42y+3z=1; 3.2. 13x —5y+3z=1;
2x =3y +2z=0. 2x+T7y—z=8
4x-y —2=0, 3x 2y 22—0

3.3. 2x—-2y +7=0, '
2x+y —2z=0. x+2y 22—
X, +3X, +5x, —2x, =3, 36, 6X, —3X, +2X, +4X, =5,
x +5x —9x +8x =1, 2x - X, +2x +4x _7
5x +18x +4x +5x =12. 8x —4x +3x +6x =8.

4x +11x —13x +16x =6, 3X +3x — X, +3x =2,
7X, — 2X, +x +3x _8 5x +6x —2x +7x =4,

o {Zx +3X, — X, +4X, =2, 3.10 {2x1+3x2x3+4x4—2,

37 {ZX —3x, +3x, —2x, =2, 38, {ZX +3X, — X, +4X, =2,

3.9. J3x +3x — X, +3x =2, 3X, +3X, =X, +3X, =2,

5X +6x —2x +7x =4, 5X, +6X, —2X, +7X, =4.

Pa3zHoypoBHEBbIE 3aaHUA
o TeMe «KoMIIeKCHbIe Yncia»

1. BBIMONHUTE ACWCTBUS HAll KOMIUIEKCHBIMU YHCIAMU W PE3YJIbTAT 3allucaTh B aareOpandecKoi
dbopwme:

a) (1+i)+(3-2))—(4-1); 6) 1+i)%-2i; B) (B-4i)2+i).

V3+io

. T ... T
(1+|{c053+|5|n 3) s ; ;
r) ; ) [e 4} (cos—”—lsm —”)
T .. T 4 4
2| Cos— +isin —
( 4 4J

2
2. Pemmte kBagpatHoe ypaBHenue X —6X+13=0. Kopuum ypaBHeHus wu300pa3uth Ha
KOMILICKCHOM MJIOCKOCTH.
3. N300pa3uTth Ha KOMIUIEKCHOM MIIOCKOCTH MHOXECTBO TOYEK Z = X +1y, eciu

a) [x<1, 6) |2—20|<3, 5 =2+3i, B) y<—2.

4. JlaHBl KOMIUIGKCHbIC wHCia: Z, = 6+/3 +6i, Z, =—4i. llpencraButh uncma Z; ¥ Z, B
TPUTOHOMETPUYECKOH U MOKa3aTeIbHON (Popmax.

5. Ilonb3ysce popmynoit Myaspa, BEIUUCINUTh (1— i)e.

6. HaiiTu Bce 3HauCHUS % n I/I306pa3I/ITB HUX Ha KOMILIEKCHOM MIOCKOCTH.



Pa3zHoypoBHEBbIE 3aaHUS
o teme «lIpsiMast Ha MITIOCKOCTU»

1. CocTaBUThH ypaBHEHHE MPSIMOM:

1) mpoxoasiieii uepe3 Touky M (4,7) neprenaukyisipao Bekropy N = (-13;0);

2) npoxosiieii yepe3 ase Touku My (-1;-1), M> (4;1);

3) npoxosiieit uepe3 Touky M (-1;3) ¢ 3agaHHBIM yrIIOBBIM KO3 duimenTom k= -2;

4) 3Has1 OTpe3Ku a = 2, 6 = I, OTCEKaeMbIe IPSIMO COOTBETCTBEHHO Ha ocsiXx Ox u Oy.
[lpuBecTH KakJo€ NOJIYYCHHOE YpaBHEHHE K O0OmEeMy BHUAY, K YPaBHEHHIO C YIJIOBBIM
K03 (UIIMEHTOM, K YPAaBHEHHUIO B OTPE3Kax
2. Jlanbpl KOOpAMHATHI BeplluH TpeyroibHuka ABC: A(-6,2), B(2;-2), C(4,-1). Haiitu ypaBHeHUs
CTOPOH TPEYrojbHUKA, BHYTPEHHUE VIJbl TPEYroJbHUKA M YPaBHEHHsS BBICOTHI U MEIUAHBI,
npoBe/IeHHbIE U3 BepIHHbI C.

Bo scex 3a0auax evinonnume nocmpoenue.

Pa3zHoypoBHeBbIE 3a/1aHUS
1o TeMe «KpuBble BTOPOro nopsiika»

OKpystcrocmb (OKPY)KHOCTH TIOCTPOUTB)
1. Hanmmcath KaHOHMYECKOE YPABHEHHE OKPYKHOCTH, IHAMETPOM KOTOPOH CIIY’KHT OTPE30K MM,
rae M, (2;,-3): M,(-6;3)-
2. HamucaTh KaHOHMYECKOE YPaBHEHUE OKPYKHOCTH, Mpoxojsmieil uepes Tpu Touku A(0; 2),
B(L1) uc(-2).
3. Haiit KoOpIMHATHI LIECHTPOB U PATUYChI OKPY>KHOCTEH:
1) x* +y? +6x—-8y—11=0; 2) x> +y?—6x-7=0.
Annunc (3MIUATICH TOCTPOUTH)
4. CocTaBUTh KAHOHMYECKOE YPaBHEHUE DIUINIICA, CAMMETPUYHOTO OTHOCHTEIIBHO HaYajla CHCTEMBI
KOOpAMHAT ¢ okycamu, nexamumu Ha ocu OX, ecou:
1) paccrosinne Mexay Gpokycamu paBHo 0, GobIuas momyoch paBHa 9 ;

2) Oonbast ock paBHa 10, a paccrosiHMe MeXTy hokycamu 8.
5. YpaBHeHus dIUIHIICA IPUBECTH K KAHOHUYECKOMY BULY:

1) x> +4y? +4x=0; 2) 2x% + y?> —8x—6y +1=0;
3) 3x? +2y? +6x -8y —1=0; 4) 5x* +5y% +8xy —18x —18y +9=0.

T'unepéona (runepOoIbI HOCTPOHTH )

6. COCTaBUTh KAHOHMYECKOE YPAaBHEHHE THIIEPOOIIBI, (POKYCHI KOTOpOH pacrosoxkensl Ha ocu Oy
CUMMETPUYHO HAa4aly CUCTEMBI KOOPJUHAT, ECIIH:

1) ypaBHEHUS acCUMITOT y=+ % « U paccrosiHie Mexy BepiunnHamu 48

2) MHHAMas TIOJIyOCh paBHa 6, a AelicTBUTENbHAs paBHa 18.
7. YpaBHEeHHUs TUIIEPOOII MPUBECTU K KAHOHUYECKOMY BU1Y U IOCTPOUTD:

1) 4x* —y* —8x -6y —4=0; 2) x? —4y? —8x=0:;
3) y> -6y —x* +2x=0; 4) 6xy —8y? +12x — 26y —11=0.

Ilapa6ona (mapab®oibl MOCTPOUTH)
8. YpaBHeHus napaboli mpuBeCTH K KAHOHUYECKOMY BUY:

1) 4y’ +8y -2x—-1=0;  2) X’ +6x+y+7=0;  3) y*+8y—2x+12=0,



Pa3zHoypoBHEBbIE 3aaHUS
o Teme «lIpsiMast ¥ MIIOCKOCTh B IPOCTPAHCTBEY

1. Bamucars ypaBHEHHE IUIOCKOCTH, MPOXOAsIIeH yepe3 tpu Touku M1 (—6;0; —3), M2 (-1; —5;2),
M3(3,6, —3). [TocTpOUThH MIOCKOCTb.
2. IToCTpOUTH TUIOCKOCTH U OTIPENIEIIUTH YTIIbI MEXy HUMH:

1)2z+15=0; 2) 3x — 5z =-15; 3)bx—-y+3z-15=0.
3. Bamucarh KAHOHMYECKOE YpaBHEHHE IPSMOM, mpoxosineii yepe3 touku Mi(-1;2;8), M2(3;7;-1).
[IpoBepurts, nexut i Touka Mo(5;3;-17) Ha 3TO# npsiMOii?
x-1 y-2 2z-6

U 1iockoctH () 4x+y—6z-5=0,
7 1 -1

4. Haiitu Touky mepeceucHus mpsimoii (L)

HaWTU yroJl MEKy HUMHU.
5. IlpuBectu o01iee ypaBHEHUE NPSAMON K KAHOHUYECKOMY BUY:

3X+y-52=7, p X+3y+22=5,
2X—-Yy+41=-2; 3X+5y-z=10.
Bo scex 3a0auax coenamo uepmesicu.

Pa3noypoBHEBBIC 3a1aHUA
1o Teme «DyHKIHs. XapaKTePUCTHKH IMTOBEACHUS (PYHKITUI

1. Haiitu o6nacte onpeaeneHust GyHKIIHIA:

1.1 y=3x3+5x% + 7x+ 2, 1.2.y:i, 1.3.y:X—_1,
1-x X+1
x-1 1
14 y=————, 15 y=+x+4, 1.6. y= :
Y= Jix 1 g Y= =2
1.7. y=+4—-x?, 1.8. yzlnil_+x)’ 1.9. y=sin(2x+3).
— X

2. Haiftu o6nacTh 3HaueHUN (yHKIIUMA:
21. y=3x+2, 22. y=x?—6X+5, 2.3. y=2+3sinx.

3. HccnenoBath Q)YHKHI/II/I Ha YCTHOCTh U HCUCTHOCTD:

31 y=5+x, 32.y= 33. y=X*+3x+4/

4+x%
4. TMoctpouTth rpaduku GyHKIIUNA:
sinx,— 7 <x<0, 2-X,X<-1, X=1-t,
4.1 y=142,0<x<1, 42 y=15-1<x<0, s y_{yzl—tz |
3-x,1<x<4, X? +5,%>0, |

Pa3zHoypoBHEBbIE 3a1aHUA
o teme «[Ipenen pyHKITUN»

Haiitu npenensr pyHkimii:

1. lim X+2 8. lim X X

" xo2x2 44 Cx-1,4/10x—-1-3
_ . 1—cos4x

e o, lim 10054

x>1x2 +4x -1 x>0 X



. X%2—4x+3 . .5
3. lm——"*< 10. lim 3xsin —
x—3 X—3 x—0 X
3 2 ) 4 8x+1
4. fim =X +35X +28X+4 11. lim [1+—j
x>-2  x>4+3x°—4 x>l 3X
i (X2+2X_3)2 ) 7X—4 2X+3
5 lim 3 5 12. lim
x—>-3 X +4X° + 3% x>\ TX+3
X2 —12x+1 . X2 +X
6. lim ————— 13, IIm ———
Xx—>0 X% —X° + X x—=0 SN © X
3 2
7. fim AT+ 14. lim (\/x3+x2 —\/x3+4).
x—>o 8x3 —11x +2 X—>o0

Haiitn 0fHOCTOPOHHME NIPEEIbI:

~2x+3,x<1
1.f(x):{ XFSX=L 51, 2. f(x)=—>

—— X 2.
3x—5,x>1, (x-2)°

Pa3zHoypoBHEBbIE 3a1aHUA
o Teme «HemnpepbiBHOCT PyHKIIMU. TOUYKM pa3pbiBa QyHKIIHI)

4
1. UccnemoBath HempepbiBHOCTH (yHKkimu f(X)=23tX B Toukax Xq =-3, X5 =1. VcranoButs

xapakTep pa3pbiBoB. [locTpouts rpaduk.
2. Haiitu ob6nacte onpeznenenus GyHKIUU, YCTAHOBUTh XapaKTep pa3phIBOB:

21, f(x)=_SN2X . 22, f(x)=— 1
X(X—7T) 1
3+2%3
3. MlecrienoBars HEMpepbIBHOCTb (DYHKIIH, TIOCTPOUTH IpaduK:
sinx, — 7 <x<0, 2—X, Xx<-1,
—x?,x<0
31 y= : : 32. y=42,0<x<1, 3.3. y=J5-1<x<0,
3%, x>0,
3-Xx,1<x<4, X% +5,x>0,

Pa3HoypoBHEBBIE 3a1aHUs
o TeMe «/IuddepenurpoBanne GyHKINYU OJHOMN TEPEMEHHON»

1. Berancnuthb IMPOU3BOAHBIC IICPBOT'O MTOPpAAKA:

1.1. y:3x2—l4—1+6\/;; 1.2. y:i/F—i+%+x1°; 1.3. y=e"* -arctg 8x;
Xt x X X
1.4. y=3In*(2x+sin?3x); 15. y= 4S|2X3X; 1.6. y=x*v1-x*.
e )

2 2/5
1.7. y:[x‘5+2x—3x2——j ;1.8 y=(6x+2)°; 1.9. y =arctge ™ ;

X
110y 2 111, y = 7ctg®x ; 112 y=/x? 42

(3x? -5)° /



COS—X 5 2t .
1.13. y=(¢ 3 +3)°; 1.14. y=e " (cos3t +2sin 3t), y'(0)-?

2. Haiiti mpou3BoIHBIE IEPBOTO MOPsAKA (PYHKITNH, 38 JaHHBIX HESBHO:

2.1. x?+y? =4; 2.2. Xsiny+ycosx =0.

3. Haiitu npou3BoiHBIC ITEPBOTO MOPSAKA (HYHKIIHH, 3aJaHHBIX TaPaMETPUUECKH:
X=8t> -7 X =sin 2t

3.1. , 3.2. e
y=16t"+4 y=sin“t

PasHoypoBHEBBIE 3a1aHUS
110 teme «IIpon3BoHbIe BbICIINUX NOPsAKOB. IIpaBuno Jlonurans»

1. Breruuciure MPOU3BOAHBIC YKA3aHHBIX IMOPAAKOB I CICAYIOIIUX q)YHKLII/IfI, 3aJaHHbIX SABHO,
HCABHO U MApaMCTPHUICCKU:

1L y=x"=7x3+2, y"=" 12.y=1t97x,y"'="?
13. y=In%x, y"=? 14. y=sin3x, " ="?
15. y=e *sinx, y"="? 16. xy3 +2y-1=0, y" =7
1.7.e5 -’ =y—x, y"=? 18 y=tg(x+vy), Yy =?
2 _
— X =Int

1. X7 Ly 1.10. oY =7

y =13+t y =sin 2t
2. Beraucnuts HpI/I6J'II/I)KeHHLIe 3HAYCHUA:
2.1. arcsin0.51; 2.2. In1.01; 2.3. arctg 0.98; 2.4. (1.02)°.
3. Beruncnute npeneinsl GyHKIMMA, UCTIONb3ys npaBuia Jlonurans:

3_ . In(sin 3x : 3

1.1, im X1 3.2, lim IN(siN3X) 33. lim——;

x->1 Inx x>0 InX x—0 X —SiIn X

2 X/Z 2X

. X“=1+Inx . X-€ _ —
34 lim——M—~=; 35. lim ———; 3.6. lim e_ 1;

x>l eX_g x>0 X 4+ X x—0 Sin X

4

. . X" —16 . arctg x—x
3.7. lim 192X, 38. lim——— - 39, |im XXX,

x—2 tg 3X x—=>2 X" +5X° —-6X—-16 x—0 X
310, fim( 1o 1 ) san g5 T ), 312. lim (xze‘x);

x—0 X sin X x>l x> =1 x' -1 X—>+00

3.13. lim (x2 In x); 3.14. lim(xInctg x); 3.15. [im cosX - tg5x.
x—0+ x—0 x—0



Pa3zHoypoBHEBbIE 3aaHUS
no teme «lIpunoxxenus nudpepeHaITbHOr0 HCUUCICHHS.
Uccnenoanue noBeaeHUs: GyHKIHUH, TOCTPOCHHUE TPAPUKOB (PYHKITHI

(x+3)°
4

1. [TpoBecTu nomHOE UccenoBaHue PyHKINHA Y = U TIOCTPOUTH €€ rpaduk.

. 2
2. CocTaBuTh YpaBHEHHUE KacaTelIbHOW K mapadone Y = X~ —4X B TOYKax nepeceueHus ¢ ochio OX.
t3
3. Teno aBukeTcs MO MPAMOW IO 3aKOHY X = 3 2t% +3t. OnpeennuTh CKOPOCTh U yYCKOPEHHE

IBUXKEHHS. B kKakue MOMEHTBI TeJI0 MEHSIET HalpaBiIeHUE TBUKEHUS?

4. Nmeetcs 200 METPOB KEIE3HOM pPEIIETKU, KOTOPOH HAl0 OrOPOJUTH C TPEX CTOPOH IJIOLIAAKY,
MIPUMBIKAIOIIYI0 YE€TBEPTOH CTOPOHOM K JJIMHHOW KaMeHHOW cTeHe. KakoBbI JOJIKHBI OBITH
pasMepsl IUIOIIAAKHI, YTOOBI OHA UMea HanOOJIBIIYIO TUIOMab?

2 cemecTp
Pa3H0ypOBHCBbIe 3aJaHus
1o teMe «OrnpeneneHHbd nHTErpai. HecoOCTBEHHbIE MHTETPAIIBI»
1. Beraucinurs OIPCACIICHHBIC HHTCI'PAJIbI:
2 L xdx ‘
1.1, :J‘X“dx; 1.2, :I ; 1.3. | :.[1/14_ xdx;
0 o X+1 5
16 1 6
L4 | = | dx_. LS. | = | xdx . L6, | = dx .
2Vx+1 01+ x? px-1
T dx 2 dx 2x+1
1.7.|:J'7; 1.8.|:J‘ 3; 1-9-I:j—dx
o VX+2 1X 1 X
2. BerauciauTh HeCOOCTBEHHEIE HHTCIpaJIbl:
) o0 2 )
21 | _oox . 00 [ 3X+XT 23. | xdx .
S X244x+ 4 T X3 > x2 -1
1 N 3 3
24. | X1 25, dX3 : 26. | dx-
2
G 3O o (3—X) 0o X
Pa3znoypoBHeBbIE 3aaHUA
10 TEMC ((q)}/'HKI_[I/II/I HECKOJIBKUX MTEPCMEHHBIX»
1. Haiitu o6sacTh onpeaeneHus GyHKIUU U CIeNaTh YepTexK:
1.1. Z:«/xz—y2—4. 1.2. z=4/3 _i'
Jy
2. HaiiTu yacTHbIE IMPONU3BOJAHBIC (I)YHKI_II/II/I BKJIFOUUTCIIBHO O BTOPOIr'O MMopAaaKa:
2 2
21 z=3x+6y—x>—xy—y°. 22. , - 23.,-% YV
Jx 4 9
24. __ ¥y 25. z=In(4x-5y). 2.6. Z=ez(x+ yz).



2 2 2
3.1. lana pyskius z = e . Iloka3aTs, uTO ¥2 0"z ) 0"z 207z

" Xy@xGery —2+2xyz:()
0’z oz
3.2. lana dynximst , _ X Ilokasars, 4To ==
y oxdy oy
4. Haiiti 3KcTpeMyMbl (DyHKITHI:
41. z=x>+y° —15x. 42. 2=xy*(6—-x~-y).

Pa3zHoypoBHEBBIE 3a1aHUA
o teMe «/Iuddepennnanpupie ypaBHEHUS IEPBOTO MOPSAIKA»

1. IlpounterpupoBaTh cieayromue auddepeHuraibHble ypaBHEHUS U, T YKa3aHO, PEUIUTb
3agauy Komm:

L1 xy'=2(y~+/xy) 12wy~ yn* L3 y+x*+y* —xy'=0,y(1) =0
y
14. y'ctgx=y 15. xy’sinX+x: ysinz 1.6. y'+l=x2, y(l):l
X X 2X
17. Yy =x+2y 18. Xy +y=Yy?Inx 19. Y —y=xy?, y(0)=1
i 2 ' 1 H ' X% .
1.10. y'=3+Yy 111,y +ycosx:53|n 2X 1.12. Y+ 2yx=Xe™" sinx

Pa3noypoBHEBBIC 3a1aHUA
no teMe «/luddepeHnmanbHble ypaBHEHUS BbICIINX MOPSAKOBY

IIpouHTETpUpPOBATH CIEAYIOIINE YPABHEHHUS U, 1€ YKa3aHO, peluTh 3a1ady Komm.

1L y"=Xx; 2. y"=4cos2x, y(0)=y'(0)=0;
3 yﬂ — Xex; 4. yIV — eZX’ y(O): y'(O):l, y”(o): ym(o): O,
5. " = ':‘(ZX; 6. y" =sin’x , y(0)=y'(0)=y"(0)=0.

Pa3noypoBHEBBIC 3aaHUSA
1o TeMe «JIuneitHble AU pepeHnnaIbHble ypaBHEHUS 1-TO TOpsAIKa
C MOCTOSTHHBIMU KO3 UIIEHTAMI»

HpOI/IHTerI/IpOBaTB CJICAYIOIINUC YpAaBHCHUA U, TIC YKA3aHO, PCIIUTD 3a1a9y Komu:

1. y"+6y'+10y =0 2. y"-18y"'+81y=0
3. y"—3y'+2y =0, y(0) =1, y'(0) =1 4. y" 13y’ +12y =18x* —39
5. y"+2y' -3y =e*(8x+6) 6. y"+6Yy +13y = e * cos5x

7. y" —36y =e®*(xsin 6x — cos6x) 8. yV _3y"+3y"—y' =x-3



Pa3zHoypoBHEBbIE 3aaHUS
1o TeMe «CUCTeMBbl TMHEHHBIX TU(epeHINaTbHbIX YpaBHEHUN
C TOCTOSTHHBIMH K03 (HUTTHSHTAMI

[IpounTerpupoBaTh ClieIyIOIIUEe CUCTEMbI YPaBHEHUS U, I/I€ YKa3aHO, pelIuTh 3a1auy Komu.
1. JIu"elinple OMHOPOHBIE CUCTEMb] YPABHEHUM:

11, ] X=2x+y 1.2, ] X=OXHY x(0)=1, y(0)=0
y=3x+4y y =-X+3y
v X=2X—
13 | ¥=x-2y 14, Y x(0)=0, y(0)=2
y=3x—4y y=X+4y
2. JIunelinbie HEOTHOPOIHBIE CUCTEMbl YPAaBHEHUM:
01 | X=Xx-y+1 0o |BX-2y=-4x+y+e’
y=—4X+Yy+t X=-8Xx+3y+5e"
3 cemecTp

Pa3zHoypoBHEBbIE 3a1aHUA
1o TemMe «JIBOMHbBIE HHTErpaTbl»

1. I3MeHUTDH NOPSAIOK HHTETPUPOBAHHUS:

-1 0 0 0 1 0 V2 0
11 [dy [ fax+[dy [fdx; 12. fdy [ fdx+[dy [fdx;
i) -2y 1 -y 0 -y ! - y2-y?

2. Beruncnuts: 2.1. jj(12x2y2+16x3y3) dxdy , D:x=1, y=x>, y= - /x.
D

X
2 b

3. Haittu nnomaas GpUrypsl, orpaHUu€HHON TaHHBIMU JIMHUSMU:

2.2. ”yzsin%dxdy, D:y=+r,y= x=0.
D
3
3.1.y=;, y=4e', y=3, y=4.

32. x°—4x+y" =0, x> =8 +1y* =0, y=0, y:i-
NE)

4. Haiitu o0BbeM Tena, 3aIaHHOTO OTPaHUYUBAIOIIMMHU €T0 TOBEPXHOCTAMHU:
41 y=16V2x, y=+2x, z=0, x+z=2.

2 2 _ _é
42. x +y =2y, z=y

2
-x", z=0.

Pa3HoypoBHEBBIE 3a1aHUs
110 TemMe «YHCIIOBBIE PSIBI»

1. HccnenoBaTh CXOAUMOCTh 3HAKOMOI0XKUTEIBHBIX PAOOB:

2
11y ML 12, i(””)' 13. % (an +1J” L4 & (2n)
n

n=1 n(n+2) n=1 N n=1 n?+1 n=1 3"

2. WccnenoBaTh CXOJIMMOCTh 3HAKOYEPEAYIONIUXCS PSIIOB U YCTAHOBHUTH XapaKTep CXOIMMOCTH
(abcomroTHAs UK YCIIOBHAS):

2.1 gyt 1 22. & s (N+2) 23 % _qy
Z( Y (n+1)3/2)" nZ:l( Y (n3+1)2 ng( ) 2"



o0
3. Haiitu npubnmxenHo (¢ TouHOCTBIO ¢ =(01) cymmy psiaa JleiiOHuma 2 (_ 1)”*1 n
n
n=1 2

Pa3zHoypoBHEBBIE 3a1aHUA
1o TeMe «DyHKIIMOHANIBHBIE PS/IbI, 00JIACTh CXOAUMOCTH

Haiitu o6nacts cxoaumocTu (byHKuI/IOHaanoro psjaa:

0 )n 2) 0 (X+5)2n—1
nz 2n-1). Z; on-4"

Pa3zHoypoBHEBBIE 3a1aHUA
1o TeMe «CTeTeHHbIE PSIbD)

1. Paznoxuth B psan Teinopa no crenensam (X-8) GyHKIuro y= L
1+Xx
1
2. Beraucnutb ¢ TouHocTbio 70 0,0001: 1) $/130, 2) Ie'xz dx.
0

3. Haiiti 4eTbIpe mepBhIX (OTIMYHBIX OT HYJIS) WICHOB PA3JIOKCHHSI B CTCIICHHON Psijl PEIICHUS
muddepeHIanTbHOTO YpaBHEHHUS .

1) y"+x'+y=0, mpu y0)=1,y'(0)=0.
2) Y'=x+y*, mpu y0)=0,y'(0)=1

Pa3zHoypoBHEBbIE 3a1aHUA
1o teme «Psnasr Oypee»
1. Paznoxuth QpyHkiuu B psg Oypoe:

2, —w<x<0,

? frx)= ;,x+o,

-1, O<x<nx&w

a) f(x)=x", (0;4)

2. Pa3noxuts B psa Pypbe QyHKIMIO, 3aJaHHYIO IpauIecKu:

Pa3zHoypoBHEBbIE 3aaHUS
o Teme «I[IpoBepka QpyHKIMIT HA AHATUTUIHOCTH

1. BeruepTuth 06s1acTH, 33/1aHHbIE HEPAaBEHCTBAMMU:
11.|z2-1K1, | z+1)> 2; 12.|z-1+i}>1, Rez<l, Imz<-1.



2. UccnenoBath PyHKIIMU HA aHATUTUIHOCTh. HaliTH X MpPOM3BOMHBIE B CIy4Yae MOJOKHUTEIBHOTO
OTBETA:

21 f(z)=x* -y +i2xy; 22. f(z)=e"-2z; 23. f(z)=37+zRez.

3. Haiitu anammruaeckyro gynkuuo T (z) =u(X, y) +1v(X, y) 1o 3axanHoii ee aeiicTBUTeNbHOI
WJIM MHUMOM 4acTH:

3.1 u(xy)=x*—y?—x, f(0)=1; 3.2. v(x,y) =10xy —6y, f(1/5)=-1.

Pa3zHoypoBHEBbIE 3a1aHUA
o Teme «MHTerpupoBanre GyHKIUH KOMILUIEKCHOU IMEPEMEHHON

1. BeruucinuTs MHTErpasbl:
1.1. J’ Imzdz. L — orpesok npsimoit, coenmmstowui ToUKH 2,=0u2z,= 2+1;
L

1.2. J Re z dz L - OTPE30K HPSIMOU, COSAUHSIOWNN TOUKH 2, =0 u Zy = 2+1.
L

Pa3znoypoBHeBbIE 3a1aHUA
o TeMe «BoryeTsl. [IpruMeHeHne BbIYETOB K BHIYMCICHUIO HHTETPAIIOB)»

1. BEIUUCIIUTH BBIYETHI (1)YHKI_[I/II7I KOMIIJICKCHOI'O IICPEMCHHOI'O BO BCCX OCO6BIX TOYKaAX:
3
YA Z2+2 . 1
1.1. f(z):i, 1.2. f(z):ﬁ, 1.3. f(2)= . -
z-2 YA (z°+)
2. BbluncnuTe uHTErpas OT (YHKIUM KOMIUIEKCHOW IMEPEMEHHOM IO 3aMKHYTOMY KOHTYpPY C
IIOMOIIIBIO BBIYCTOB:

2.1, (22+1) dz: 22. Z dr
|Z|:3Z +4 |Z_2|:1(Z—1)(Z—2)2
2
03 ¢ 4z . 24. dz |
2(z-1)(z+1)

az-D(z-2) 1
|Z|:E

Pa3HoypoBHEBBIE 3a1aHUs
no teMe «Haxoxxaenue n3o0paxxeHuil OpUruHaiIoB»

1. Haiitu wu3o0pakeHus ClAENyIOUIMX OPUTMHAIOB, HCIOJB3Yys ONpeleleHHe NpeoOpa3oBaHUs
Jlannaca:

11 f(t)=3+2e"; 12 f(t)=t-1
2. Haiitu wu300pakeHUs CIENYIOIIMX OPUTMHAJIOB, MCIOJB3Yysl CBOWCTBA U TabIMILy
npeobpazoBanuii Jlamnaca:

2.1. f(t) =sin’t; 2.2. f(t) =cos(t-3); 2.3. f(t) =t%cos5t;

24. f(t) =te?sin3t; 25. f(t)=2+t? +tsin3t; 2.6. f(t)=e " cos3t.

3. Haiitu wn300pakeHUs CIEIYIOIIUX OPUTHHANIOB, HCHOJb3Ysl TEOpeMbl 00 HWHTETPUPOBAHUU
U300paKeHUS:

3.1 ¢ (t) = (1_:050 ; 3.2. f(t)= (1_t92t)_



Pa3zHoypoBHEBbIE 3aaHUS
o TeMe «BoccTaHoBIIEHHE OPUTHHAIOB TT0 H300PAKEHUIO)»

Haiitu opurrHai mo ero n300paxeHuIO:

1, 1 : 2. 1 . 3, _ 1 .
F(p)= ! F(p)= ! F(p) = !
(p) p(p-1)(p-2)(p-3) (P) (p-1)° (p-1p°
4 E(py=_ L N 6. F(p)=_. + .
(p) p2—2p—3 F(p)—w (p) p3+2p2+p

Pa3zHoypoBHEBbIE 3a1aHUA
o TeMe «Pemenue nuddepeHnanbHbIX ypaBHEHUH U CUCTEM OIEPAIlHOHHBIM METOI0M)

1. Pemmuth muddepeHnpanbable ypaBHEHUS:

1.1. y'+3y =0, y(0)=2; 1.2, y'—4y=1-4t, y(0)=1;

1.3. y'+y=2cost, y(0)=0; 1.4. y"+4y=cos2t, y(0)=1, y'(0)=-1;
L5 y'+4y' ~5y=0,y(0)=3, y(0)=-3;  16.y"~y=e", y(0)=y'(0)=4;

17.y" -4y’ +4y=4t, y(0)=4, y'(0)=7; 18 y"—y=sint, y(0)=-1, y'(0)=0.

2. Pemmnth cuctemsl nudhepeHIuanbHbIX YPaBHEHHIHA:

2.1 {X’:?’““y”’ x(0) = y(0) =1; 2.2 {X':y_l’ x(0)=1, y(0)=-1;
y'=4x-3y, y'=—-x-2y,
r_92_ r_ t

2.3.{",‘2 Y %020, y0)=-1;  24)X=2 =Y y0)=y(0)=1.
y'=2t—x-y, y'=2e' —x,

Ounas ¢popma o0yueHust

3.5 TunoBbIe KOHTPOJIbHBIC 3aJaAHUSA /151 HATMCAHUSA KOHCIIEKTA
Hwuwxe npuBeneHbl TeMbl KOHCIEKTOB, MPEIyCMOTPEHHbIX pabouell  mporpaMMoit
JUcHUIUIMHBL [To Kax10il TeMe nepedyrcieHbl BOMPOCkl, Ha KOTOpbIe HE0OXOAUMO 00ydaroImemMycs
MIACBMEHHO OTBETUTH B KOHCIIEKTE.

1 cemecTp
KoHcnekr no teme
«[lonsipHas cucrema KOOpaAuHaAT»

Bomnpocsr:

1) MossipHBIE KOOPIUHATHI.

2) YpaBHEHHE IPSIMOH B MOJIIpHOU cucteme koopauHat. [loctpoenue.

3) YpaBHeHUs KpUBBIX BTOPOTO MOPsAKa B MOJSPHOI cucteMe KoopauHat. [loctpoenue.

4) VYpaBHEHHs HEKOTOPBIX KPHMBBIX B IMOJSIPHOM CUCTEME KOOpPAMHAT (KapAMOWIA, YIUTKA
[Tackains, nemuuckara bepaymmm u 1.71.). [TocTpoenue.

VYuyebHast nuTeparypa:

1) IMucemennsnii [1.T., KoHcnekT nekmuii mo BHICHIEH MaTeMmaTwke: ydeOHoe mocodue, M.:
Alipuc npecc, 2013.

2) IlerpsixoBa E.A., AnexceeBa T.JI., Bektopnas anreOpa. AHanuTHYecKkass T€OMETPHS:
yuebHoe mocooue, Upkyrck, UpI'YIIC, 2010.

3) banuna H.B., Cunerosckas T.C., Hayana MatemaTnueckoro aHaiausa: yueOHoe mocobue,
Wpxyrck: UpI'YIIC, 2007.



KoHcnekr no teme
«IToBepxHOCTH BTOPOrO MOPSIAKA»

Bonpocsr:

1) Hunuuaapuyeckue MOBEPXHOCTH (UIIMITUYECKUNA LMIMHAP, FUNepOoINYecKuil LIUIHHID,
napabonuyeckuil nuauuap). [loctpoenue. [Ipumepsr.

2) Konnueckue noBepxHoctu. Konyc BToporo nopska.

3) Dnnuncouna, KAHOHMYECKOE YpaBHEHUE, TOCTPOCHUE METOJIOM CEUECHHIA.

4) OpHOMONOCTHBIM TrUNEepOOoIOn], KaHOHHYECKOE YpaBHEHHE, IOCTPOEHUE METOJOM
CCYCHHUH.

5) JIBymosiocTHBIH runep0oou], KAHOHMYECKOE YPaBHEHUE, TIOCTPOSHUE METOIOM CEUCHHIA.

6) DnunTuyeckuii napadosion]l, KAHOHMYECKOE ypaBHEHUE, IOCTPOCHUE METOJIOM CEUEHHI.

7) T'unepOonuueckuii mnapaboOIOWA, KAaHOHMYECKOE YpaBHEHHE, IIOCTPOCHHUE METOI0M
CCYCHHUH.

8) IlocTpoenue Temn, OrpaHUYeHHbIX TOBEPXHOCTAMU. [IpumMepsl.

Y4eOHas mureparypa:

1) IMucemennsiit J[.T., KoHcnekT nekuuii Mo BhICIIEH MareMaTuke: yueOHoe mocobue, M.:
Atipuc npecc, 2013.

2) IlerpsixoBa E.A., AnekceeBa T.JI., BektopHas anreOpa. AHanuTHYecKass T'€OMETPHS:
yuebHoe nocobue, Upkyrck, UpI'YIIC, 2010.

2 cemecTp
Koucnekr o teme
«OCHOBHBIE dIIEMEHTapHbBIE (PYHKINH, CBOWCTBA, IPauKm»
Bompocsr:
1) OcHOBHBIC XapaKTePUCTHKH (YHKIUU: OOJACTH ONpPEICIICHUS W 3HAUYCHUH; YETHOCTD,
HEYETHOCTb; MIEPUOINYHOCTH; TpaduK PyHKIUU.

2) Crenennas ¢pynkuus Y = X", N € R, ceoiicTsa, rpaduky.
3) IokaszatensHas pynkuus Yy =a”,a>0,a#1, ceoiicTsa, rpaduxu.
4) Jlorapudmuueckas pyukums Y =10g, X, a>0, a #1, ceoiicTsa, rpagukm.

5) Tpuronomerpuueckie Gyrkumn Y =SiNX, y=cosx, Y=10X, Y=ClgX, cpoiicrea,
rpaduxmu.

6) OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH, CBOICTBA, rpadUKH.

7) Meton cnsuroB u nepopmanuii. [Ipumepsi.

VYyebHast nuTeparypa:

1) IMucemennsnii [I.T., KoHcnekT nekiuii mo BhICIHIEH MaTteMmaTHwke: ydeOHoe mocodue, M.:
Alipuc npecc, 2013.

2) banuna H.B., Cunerosckas T.C., Hauana marematudeckoro aHanusa: yueOHoe mocooue,
Wpxyrck: UpI'YIIC, 2007.



3aouHasi popma o0yueHust

3.6 TunoBble KOHTPOJIbHbIE 32IaHU JIJIs BHITIOJIHEHUsI KOHTPOJIBHBIX padoT

Paboueit mporpammoii 1o aucruiuinHe «Bpicias marematnka» MPEIyCMOTPEHO TMSATh
KOHTPOJIbHBIX pa60T 3a BCCb IMCPUOJ MUIYUYCHHUA JUCHUIIINHBI. 3aI[3.HI/I$I JJIs1  BBIIIOJIHCHUSA
KOHTPOJIbHBIX PaboT (mpemxycMoTpeHo 10 BapraHTOB M0 KaKI0i KOHTPOJIbHOU paboTe) pa3MeleHbl
B JJIEKTPOHHOH MH(popMannoHHo-o0pa3oBatensHoi cpene Upl YIIC, noctymHo# oOydaromeMycs
4epes ero JUYHbIH KaOHHET.

Hwuxe mpuBeneHsl oOpa3ipl THIOBBIX BapUAHTOB 33/1aHUN KOHTPOJIBHBIX paboT MO TeMmam,
peyCMOTPEHHBIM paboyeil POrpaMMOil JUCIUILITHHBIL.

1 Kypc, ycTaHOBOYHAsI cecCust

OO6pa3zer; TUITOBOTO BapuaHTa KOHTPOJILHOI padoThl Nel
«/Iuneitnas anreopa. Bekropuasi anredpa»

Yacme 1 «/luneitnan anzeopa)

1 0 -1 2 -1 1 0 -2 -1 3
1.1. BeuucauTh ONpEICTUTENH: @) 1 2 0 ; 0)| > _o ; 8| > 4 g
0O 2 0 3 3 1 - 3 2 -
6 -1 2 -2
2 -1
1.2. BEINOTHUTH NEHCTBUS HAJT MATPUIIAMU: @) 4 2 1 B -2 1 ; 0) 1 0).
40 1|-
01 -3 2 2 _3
3 2
S5x +8y—z=-7,
1.3. Pemuts cucremy merogamu Kpamepa u I'aycca J . 4o y+3z=1
2x =3y+2z=0.
33X -y —z=0,

1.4. Pemmntb OZHOPOJHYIO CHCTEMY |  _ 3y+z=0,
X +y —z=0.

151 . X, +3X, +5X, —2X, =3,
9. YICCIICA0BATh COBMCCTHOCTb U HAMTU PCHICHUC CUCTEMbI X1 + 5X2 _ 9X3 + 8X4 — 1’

S5x, +18x, +4x, +5x, =12.

1.6. Pemruth ypaBHeHHE X —2X +5 = 0. BBISACHUTB CBS3b MEXy KOPHSIMHU.
1.7. BbINOJHUTH JECHCTBHSI HAJ] KOMIUICKCHBIMH YUCIIAMH, PE3yJIbTAT 3allUCaTh B ajlreOpandecKou
dbopwme:
5
@) A+i)+B-20)—(4—i): &) L+i)2=2i; ¢ B-4)2+). e -(coss—”—isin 5—”j
V3 +i 4 4

Yacms 2 «Bekmopnasa anzeopa»
2.1. Ha maTepuanbHyIO TOUKY ACHCTBYIOT CHIIBIL:

fi=2i—j+k, f,=—i +2j+2k, fy=i+]j-2k.
Haiitu paboty paBHozeiicTByromeit stTux cuia R, mpu mepemerineHnu MaTepHalbHOM TOYKH W3
MOJIOXKEHUS A(2, -1, 0) B TMOJIOKEHHE B(4, 1 - 1) M MOMEHT paBHOJCHCTBYIOIIECH CHIIBI R

OTHOCHUTCIIBHO ITOJIOXKCHHUA B .



2.2. TIpy Kakux 3HaueHHsX mapamerpa ¢ BekTopbl @ u D oproromamsusy, @ u € KOWIMHEApHDL,

a,b u ¢ xommnanapuer, ecmm @ =(3,-2, ),b=(~1,5,2),c = (a, 7, - 4).

2.3. lanbl koopaunatel BepmuH tpeyronsauka ABC @ A(4,5), B(3, 0), C(—1, 4). Cnenarsb uepresx
¥ HaiiTH: @) JIMHY CcTOpoHbI AB; 6) BHyTpeHHmH yron npu BepmmHe A 6) miomans
tpeyronsauka ABC .

2.4. Ha BekTOpax a = 20 — 4T ub=i+ 8] moctpoeH mapamienorpamMM. HaifTy miomans, yrisl n
JUTMHBI TMaroHaliei 3Toro napauienorpamma. Caenars 4epTex.

2.5. Hansl Touku A(L—2;3), B(0;1;,2), C(L;-1,1), D(-1 2;1). Omnpenenuts: a) ATECTD,

0) A_Cf X a&; 8) ﬁ EC E&; 2) nexat au Touku A, B, C, D B 0HOM NIOCKOCTH;
0) wiomans AABC u ero yrisi.

OOpa3zer] THIOBOTO BapuaHTa KOHTPOJIbHOH padoThl Ne2
«AHaJUTHYecKas reomeTpusi. BBeieHne B aHaau3»

Yacms 1 «cAnanumuueckasn ceomempus

1.1. lansl KOOpAMHATHI BepiuH Tpeyroiabuuka ABC: A(-6,2), B(2,-2), C(4,-1). Haiitn ypaBHEeHUs
CTOPOH TpEYrojbHUKA, BHYTPEHHUE YIJIbl TPEYrOJbHUKA W YypaBHEHMs BBICOTHI M MEJUaHBbI,
poBeJeHHbIE U3 BepiiuHbl C.

1.2. IlpuBecTy ypaBHEHHUS KPUBBIX BTOPOTO MOPsAKa K KAHOHMYECKOMY BH]Y, IOCTPOUTH KPUBBIE:

a) x> +y*> —4x+6y-3=0, 0) x* +4y* —6x+8y=3
6)y?—4y+x-2=0, 2) x*> —4y* —6x+8y—11=0.
1.3. IMupamuma A1A2A3As ¢ BepmmHamu B Toukax Ai1(3,1,4), Ax(-1,6,1), As(-1,1,6), A4(0,4,-1).
[TocTpouTh MUpaAMHIY M HAWTH: @) ypaBHEHHE PsAMOi A142; 6) ypaBHEHHE TIOCKOCTH A14243
6) yroi Mexay peopamu A142 u A1As;  2) yroa Mexay peopom A1As u rpanbio A142A43.
1.4. Tloctpoutsb mnockoctu m1: 3X+6=0; m: 3X+2y=6; m3: 3X+2y-4z-12=0 u HalTU YIIIBI MEXKTY
HUMU.

Yacmes 2 «Beeoenue ¢ ananuszy
2.1. Haiitu o6nacte onpeneneHus: GyHKIIHI:

a) y=3x>+5x?+7x+2, é) y:xi_l, 6) y= 1
x> —7x +12 X—2
2.2. UccnenoBaTh GyHKIIMN HA YETHOCTh M HEYETHOCTH:
a) y=5+|x], ) y-—>=_, 6) y=x>+3x+4.
4+ x?
2.3. Haiitu npezaens! GyHKLINI:
2 _ . X2 +2x —3)? . 2 _
@) lim X —4X+3 8 lim (3 ° ). g lim X —=<X*2 122“1;
x>3  X—3 - x—>-3 X3 + 4x° +3x x>0 x3 —x% + X
3 2
. X +4x° +1 ) —
2) lim : MIM1@&3+XZ—JX3+4% Q)m1£iggg
X—»00 8)(3 —11x +2 X—>00 x—0 X2

2—X, X<-1,
2.4. UccnenoBathb (hyHKIHIO y=15,—1< x <0, Ha HEMPEPHIBHOCTb 1 MOCTPOUTH rpaduxk.

X2 +5,x>0,



1 Kypc, 3MMHAA ceccus

OO6pa3zer; THIIOBOTO BapHaHTa KOHTPOJILHOI padoThl Ne 3
«IndpepennuaibHoe 1 HHTErpajibHOEe HCYHUCICHHE (PYHKIUH NTIepeMEeHHOI»

Yacmo 1 «/Jughpepenyuanvrnoe ucuucnenue oynkyuu 00Ho nepemenHoi)

1.1. Haiftu npou3BoIHbIE dlﬂaHHLIX G yHKIHIA:

dx
7 1 —6x 4sin 3x
@) y=3x-———"+6Jx; 6 y=e" arctg8x; 6 y=—s
X" X e
2)2/5
2 y=x*V1-x3. 0) y:(x‘5+2x—3x2 ——j : e) y =arctge "
’ X
2
1.2. Haiitu npou3BoaHbIE ay d7y ¢bynknun X = €08 2t,,
dx  dx? y=sin2t.
1.3. Haiitu npeaensl QyHKIUMA, mpuMeHss npasuio Jlonurais:
@) lim w; 0) lim x-ctg2x:
x>2 x° —12x+16 x—0

2
1.4. WccrnenoBath ()YHKIHIO y= (x + 3) MeTonaMu  AuQPPEPeHINATHPHOTO HWCYHUCICHUS H,
x—4
UCIIOJIB3YS Pe3yIbTaThl HCCIEAOBAHUS, TIOCTPOUTD €€ TpaduK.

Yacms 2 «Hnmezpanvnoe ucuucienue yHKuyuu 00HOU nepemenH o)
2.1. Haiitu HeonpeaeeHHbIC I/IHTeraJILII

a) J'sin(3x+1)dx; 6)j ; e)jtgz3x I 2) sz 3 4x
9+4X cos’ 3x X+1
0) e) ; ) [ X+A 3) [x-In(x +1)dx-
j3+w/ j 2_5x+6 I2x2—6x—8 X I

2.2. BBI‘II/ICJ'II/ITI) TJI0TIA b q)nrypm, OTrpaHMYeHHON JMHusAMU Yy = X , Y =6-X, X=0.
2.3. Berancnuth 00beM Tenia, 00pa30BaHHOTO BpalleHueM BOKPYT ocu Ox (QUTYpPBI, OTpaHUYCHHON

rpadukamu GyHKumil Y = —x? +5x—86, y=0.

OO6pazel THIOBOIO BapHaHTa KOHTPOJIbHON padoTsl Ne 4
«O0bIKHOBeHHBIE M PepeHnnaIbHbIC YPDABHECHUD)

1. Pemmts quddepeHnmanbHble ypaBHEHHsS IEPBOT0 MOPSIKa:
a) dy +%—0 6) | y2+1dx = xydy.
y- y X
6) y'— yctgx =sin x, y(z/2) = 0. 2) (x2 + yz)dx— 2xydy = 0.
2. JIOKOMOTHB JBHMIKETCSI 10 TOPH3OHTAIBHOMY YYacTKy IYTH CO CKOpPOCThIO 72 kM/4. B kakoii

MOMCHT BPEMCHH U HAa KaKOM PACCTOSAHUH OH 6y,21€T OCTAaHOBJICH TOPMO30M, €CJIM COIIPOTUBJICHUEC
ABWIKCHUIO MOCJIC HaYaJIa TOPMOIKCHUS PABHO 0,2 €ro BECa.

3. Pemnts muddepennnansroe ypapHenue: Y = 60x2.

4. PemmTh JWMHEHHBIE OAHOPOJHBIC aUdQepeHITNaTBHbIE ypaBHEHUS C  MOCTOSHHBIMA
KOdpUITUEHTaAMH

a) y" -5y’ -6y =0. 0) y'-2y'+y=0. 6) y"+4y'+5y =0.



5. Peummtp nMHEHHBIE HEOIHOpPOAHBbIE IU(QEepeHIaTbHbIe YpaBHEHHS C IOCTOSHHBIMU
koa(purmeHTamu:

a) y"+6y’+9y =10sinx. ) y"—2y' —3y =e**
6) y"+9y’' =15sin2x, y(0)=-7, y'(0)=0.

X=Xx-3y,

y=y —3x.'

6. Pemuth cucremy auddepeHnnanbHbIX ypaBHEHUN {

2 Kypc, YCTAHOBOYHAS CeCCUsi

OO0paser THIOBOTO BapHAHTa KOHTPOJIbHOM padoThl Ne 5
«Psaabl. OnepanmoHHOe UCUHMCTIEHHE»

Yacms 1 «Paowvry
1.1. ViccnenoBaTh Ha CXOJUMOCTD YHCIIOBBIE PSIJIbL:

n o (_1\n+
a)z”5n : 5)2 \/7 ; 9l 3.5 1. 2 Z&
1n+2 4n-1 2 5 10 17 i/n® +1
1.2. Haiiti o65acTu CXOAUMOCTH (PYHKIMOHATIBHBIX PSAIOB: @) i n®(x-2)" . 0) < UL L (n+1)!
3" =(2n +1)x2n

1.3. Pa3noxute B pax MakiopeHa QyHKIHIO § (X) = x-sin X
4

8
1.4. BerancauTh NpUOIMIKEHHO I dX ¢ TouynocThIO €=0,001.
4
0l+X
1.5. HaliTi 4yeThIpe MEpBBIX OTIWYHBIX OT HYJISI WICHA PA3JIOKCHHS B CTCIICHHOUW PsJ] YaCTHOTO

pemenus U GepeHaIbHOr0 YpaBHEHUS y' + Xy2 =X, y@ =2.

1.6. Paznoxuts B TpuroHomMeTpudeckuit psj @ypbe GyHKIHIO £(x) = {x -1 -7<x<0;.

Yacms 2 «Onepayuonnoe ucuucienue
2.1. HaiiTi opurnHai 1o 3aJaHHOMY U300paKeHUIO:

a) 4p-3 0) 4p-3
~3p p>-3p
2.2. OnepanimOHHBIM METOJIOM PEHIHTh 3a1aqy Kormm:
Y +y=6e",5(0)=3,(0)=1.
2.3. Pemuth cucremy nudhepeHInaIbHBIX YpaBHEHUH ONIepaIlliOHHBIM METOJIOM
X=X+3y+2,
{y =X-y+1

<0)=-L ¥(0)-




3aounasi popma o0yueHust
3.7 TunoBbie KOHTPOJIbHBIE 3aJaHUSA /I HAMCAHUSA KOHCIIEKTA
Hwxe mpuBeneHsl TeMbl KOHCIEKTOB, MPEIyCMOTPEHHBIX paboueil mporpammon
JucuUIUIMHBEL [1o Kax10i TeMe nepedyrciaeHbl BOIPOChl, HA KOTOpbIe HE00OXOAUMO 00yJaroIemMycs
IIMCBbMEHHO OTBETUTH B KOHCIIEKTE.

1 Kypc, YCTAHOBOYHAS CeCCUA
KoHncnekT no teme
«IlonsipHast cucteMa KOOpAUHATY
Bomnpocksr:
1) ITonsipHBIE KOOPAMHATHI.
2) YpaBHeHHE NPSMOH B MOJSIPHON cucTeMe KoopauHart. [loctpoenue.
3) YpaBHEeHHs KPUBBIX BTOPOTO MOPsAKA B TIOJISPHOM crcTeMe KoopauHaT. [locTpoeHue.
4) YpaBHEeHHs] HEKOTOPBIX KPUBBIX B MOJIIPHOU cucteme koopauHat. [loctpoenue.

YyeOHas mureparypa:
1) Iucemennsrii J[.T., KoHcriekT Jekiuii 1Mo BBICIICH MaTeMmaTHke: ydeOHoe mocobue, M.:
Atipuc npecc, 2013.
2) IlerpsixoBa E.A., AnekceeBa T.JI., BekropHas anreOpa. AHanmuTH4ecKast TeoMeTpus: ydeOHoe
nocobue, Upkyrck, UpI'YIIC, 2010.
3) banuna H.B., Cunerosckas T.C., Hauana matemaruueckoro anangmusa: ydeOHoe mocobOue,
Upxkyrck: UpI'YIIC, 2007.
KoHncnekT no teme
«IToBEpXHOCTH BTOPOTO MOPSIIKAY
Bompocsr:
1) Hununapudeckue nosepxHoctu. [locrpoenue. [Ipumepsr.
2) Konunueckue nosepxHoctu. Konyc BTroporo nopsjaka.
3) Dnnuncona, KAHOHMYECKOE YpaBHEHUE, TOCTPOCHUE METOJIOM CEUCHHIA.
4) OqHOMONIOCTHBIN THIIEPOOION]], KAHOHUYECKOE YpaBHEHHE, TOCTPOCHUE METOJOM CEUECHUN.
5) JIBynosiocTHbIN TunepO0Iona, KAHOHUYECKOE YpaBHEHUE, IOCTPOCHUE METO/IOM CEUEHUH.
6) DanunTudeckuil mapabonon, KAHOHUYECKOe ypaBHEHUE, TOCTPOSHUE METOIOM CEUCHUH.
7) l'unepOonuueckuit mapadoyion, KAHOHUYECKOE YPAaBHEHHE, TIOCTPOSHHE METOJIOM CEUCHUM.
8) ITocTpoeHue Temn, OrpaHUYCHHBIX TOBEPXHOCTAMU. [IprMeps.

VYyeOHas nmureparypa:

1) IMucemennsii J[.T., KoHcriekT yekiuil 1Mo BhICIICH MaTemaTHke: ydeOHoe mocobue, M.:
Alipuc npecc, 2013.

2) IlerpsikoBa E.A., Anekceesa T.JI., BektopHas anreOpa. AHaTUTHYECKass TeoOMeTpusi: yueOHoe
nocobue, Upkyrck, UpI'YIIC, 2010.

Koncnekrt no teme
«OCHOBHBIE dJIeMEeHTapHbIe QYHKIIUHU, CBOUCTBA, TPaQUKM»

Bomnpocsr:

1) XapaxkTeprcTHKH QYHKIIUU: 00IaCTH ONPEICICHUS ¥ 3HAYECHHI; Y€THOCTh, IEPUOHIHOCTb.

2) Crenennas ¢pynkuus Y = X", N € R, cBoiicTsa, rpaduky.

3) IokaszatensHas pynkuus Yy =a”,a>0,a#1, ceoiicTsa, rpaduxu.

4) Jlorapumuueckas pyuxuust Y =109, X, a>0, a #1, ceoiictsa, rpaduxm.

5) Tpuronomerpudeckue pyakmuu Y =SINX, Yy =COS X, y=tgx, Y =CtgX, cBoiicTBa, TpaduKH.
6) OGpatHbIe TpUTOHOMETPpHYECKUE QYHKIIUH, CBOMCTBA, TPaPUKH.

YuebHas nuteparypa:

1) IMucemennsiii J.T., KoHCHekT nekiuii mo BeICHIeH MaTemaruke: ydeOHoe mocobue, M.:
Atipuc npecc, 2013.

2) banuna H.B., Cunerosckas T.C., Hauana maremaTudeckoro aHamusa: yuyeOHOe mocolwue,
Upxkytck: UpI'YIIC, 2007.



1 kypc, 3UMHSAA ceccust
KoHncnekr no teme
«Auddepennmanbaoe ucurcaeHne GyHKIMA HECKOIBKO MEPEMEHHBIX)»

Bomnpocksr:

1) IlonsiTue GyHKIMH HECKOJIBKUX MepeMeHHbIX. O0NacTh OnpeAeseHUuss U 00JacTh 3HAYCHHI
¢GyHkuuy, rpaduk GyHKIUMM HECKOJIbKUX NepeMeHHbIX. [Ipumepsl.

2) [penen, HenpepbIBHOCTh (DYHKIIMU HECKOJIBKHUX TEPEMECHHBIX.

3) YacTHble IpOU3BOIHbIC IEPBOTO MOPs/IKa PYHKLIUH HECKOJIBKHUX EPEMEHHBIX. [IprMepsbl.

4) Ionstue muddepenimana GyHKIUN HECKOIBKUX MEPEMEHHBIX.

5) YacTHble MPOU3BOAHBIE BBICIIUX MOPAIKOB (PYHKIIMU HECKOJbKUX NEpPEeMEHHbIX. Teopema o
HE3aBHCHUMOCTH pe3ylibraTta nuddepeHupoBanus ot nmopsaka muddepennupoBanus. [[pumepsr.

6) DkcTpeMyMbl (GYHKIMH HECKOJBKHUX MepeMeHHbIX. HeoOXoauMble M TOCTATOUHBIC YCIOBHUS
CYIIECTBOBaHMS SKCTpeMyMa. [Ipumepsi.

YueOHas nureparypa:

1) IMucemennsnii J.T., KoHCHeKT Jieknmii MO BBICHICH MareMmartuke: ydeOHoe mocobue, M.:
Aiipuc npecc, 2013.

2) Mensenesa W.IN., Tlonosa JI.H., JuddepenunanpHoe ucuucieHne (QyHKIUH HECKOJIbKUX
nepeMeHHbIX: yueoHoe nocooue, Upkyrck: Upl'YIIC, 2003.

2 KypC, YCTAHOBOYHAS ceccHsl
KoHcniekT no teme
«MHTerpanpHOe HcurcaeHre (PYHKIUN HECKOIBKO IEPEMEHHBIX)»
Bomnpocstr:

1) TloHsTHs [OBOMHOrO, TPOWHOIO, KPHBOJIMHEHHOrO, IOBEPXHOCTHOIO HHTETPAJIOB.
Heobxonumoe ycnoBue uHTerpupyemoctd. Knaccesl nnterpupyemsix GpyHkuuil. Mexanuueckui u
reoMeTpuuecKuii cMpici. [Ipumepsr.

2) [oHsTHE ABOIHOTO MHTErpaa, ONpeeIcHue, CBOMCTBA. [IpuMephi.

3) Beluncnenue ABOMHOIO MHTErpaa B I€KapTOBBIX KoopauHatax. [Ipumepsl.

4) TIpunoxeHusi TBOWHBIX UHTETPaJIoB. [IpuMepsi.

VYuebHas nuteparypa:

1) IMucemennsiii JI.T., KoHcnekT nekmmii mo BeICHIeH MareMmartuke: ydeOHoe mocobue, M.:
Atipuc npecc, 2013.

2) TlerpsxoBa E.A., CunroxoBuu FO.U., KparHble, KpHBOIHHEIHBIE U MOBEPXHOCTHBIC
MHTETpaIbl. DIEMEHTHI TEOpHH NoJisi: yueOHoe mocodue, Upkyrck: Upl'YIIC, 2003.

KoHcnekr no teme
«Teopus GyHKIMN KOMIUIEKCHON TIEPEMEHHOM

Bomnpocsr:

1) MousTHE YHKIMIT KOMIUIEKCHON MepeMeHHOM. [Ipumepsbl.

2) OCHOBHBIE dIIeMEHTapHbIe (HYHKIMU KOMIUICKCHOM nepeMeHHo#. [TpuMepsi.

3) IMonsTue mpezena, HEMPEPHIBHOCTH (QYHKIIMH KOMIUIEKCHON TEPEMEHHOM.

4) JuddepenuppyemMoctb (GYHKIMH KOMIUIEKCHON mepemeHHol. YcnoBus Komm-Pumana
aHATUTUYHOCTU QyHKIMH. [Ipumepsl.

5) UnTerpan B kommiekcHo# o6mactu. MHTerpansueie Teopembl Komu. [Tpumepsr.

6) N3omupoBanHbie 0cOObIe TOUKH. [IpuMepBbI.

7) Boruetsl 1 ux npuMeHenus. [Ipumepsr.

VYuebHas nuteparypa:

1) IMucemennsiii J.T., KoHcnekT Jekmmii mo BhICHIEH MareMaruke: ydeOHoe mocobue, M.:
Atipuc npecc, 2013.

2) Toncteix O.[., T'o30enko B.E., OcHOBBI Teopuu (YHKIMI KOMIUICKCHON IMEepeMEHHOM:
yaebHoe nocooue, Mpkyrck: UpI'VIIC, 2008.



Ounas 1 3a04Hast GopMbI 00ydeHUS

3.8 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUA TECTUPOBAHUSA

®onx TectoBeix 3amanuil (DPT3) mo nucnumamHe «BbIcmias maTreMaTHka» COIEPKHUT
TECTOBBIE 3aJIaHUsl, PACTIPEJCICHHBIE MO pa3jiesiaM M TeMaM, C YKa3aHHEeM HMX XapaKTepPUCTHUKH,

KOJIMYECTBA U THIIA.
Hcnonb3yembie TUTIBI TECTOBBIX 3aanuid (T3):

T3 otkpeitoro Tuna (OT3), To ecTb C KOHCTPYHPYEMBIM OTBETOM: 13 C KpaTKuM
pernamertupyembiM otBeToM (T3 momomuenus); T3 cBoOOgHOTO U3IOXKEHUS (C Pa3BEPHYTHIM

OTBETOM B IIPOU3BOJIBHON (hopme);

T3 3akpsiToro Tuna (3T3): T3 ¢ BEIOOPOM 0IHOTO MIIM HECKOJIBKUX IPAaBUIBHBIX OTBETOB; T3
Ha yCTaHOBJIEHHE COOTBETCTBUSA; T3 Ha ycTaHOBIIEHHE IPABUIBHOM 11OCIE10BATEIbHOCTH;

T3 B Qopme keiica, NpEACTaBISIOMIEIO cOO0M KOPOTKOE M TOYHOE H3JIOKEHHUE 3a/aud
(cuTyanuu) ¢ KOHKPETHBIMU IU(paMH U TaHHBIMH; MOXKET COJEpKaTh ONPEAEICHHOE KOJIUYECTBO

T3 OTKpPBITOrO U 3aKPHITOrO THUIIOB.

Crpykrypa (hoHIa TECTOBBIX 3aaHHI 1O TUCITUTUINHE

Komuuectso
Wupukatop
. N XapakTepucTuka TECTOBBIX
JOCTIDKEHUS Tema B cOOTBeTCTBHH C paboueii mporpaMMoi TUCITHIUTHHBI .
T3 3aJIaHNM,
KOMICTEHITHH
Tunsl T3
Pasnen 1. JIuneiinasi anaredpa
OIIK-1.4 20-0T3
OINK-1.5 Martpwupl, anredpa MaTpHLL. Onpenenurenn BTOPOTO, TPETHETO 3HaHUe 14373
OINK-1.6 I(/)IH rz:—reoJI H?gﬁ:i?:; (;:;:1(/155526 or)[pezxenmenen. Paznoxxenue y 84-0T3
VK-1.1 pet P w MeHHe 35313
3Hanue 9 - 0T3
18 - 3T3
OIlK-1.4 . N
CucteMbl TUHEHHBIX anreOpandyecKux ypaBHEHHH, OCHOBHBIC 24 - 0T3
OIIK-1.5 . Ymenue
OITK-1.6 HOHSTHA. MeTtoabt PemeHI/m CHCTEM JIMHEWHBIX 20 -3T3
VK-1.1 anreOpanveckux ypaBHeHHi: MeTon Kpamepa, meton ["aycca HaBb:)I;[ I1,41 T(HJIH) 10— OT3
5-3T3
JeSITeTPHOCTH
OIIK-1.4 [TonsiThe KOMIUIEKCHOTO 4wMclla, anredpanveckas ¢opma Snanme 19-0T3
OIIK-1.5 KOMIUIEKCHOTO YHca. Tpuronomerpudeckas ¢bopma 15-3T3
OIIK-1.6 KoMIUIeKcHoro uucia. [lokazatenbHas (opma KOMIUIEKCHOTO v 30-0T3
YK-1.1 yycina. JIedCTBUS ¢ KOMIUIEKCHBIMHU YUCIaMU MeHHe 35-3T3
> 338
Hroro nmo pazgeny 1 | 196 — OT3
142 -3T3
Pa3nen 2. BekTopHas anreopa
3HaHue 15-013
7-3T3
OIlK-1.4 . .
Bekropsl. [Ipoekuust BekTopa Ha ocCh, cBoiicTBa. JIuHeiHbIe 80-0T3
OIIK-1.5 . Ymenue
OITK-1.6 orepanuy HaJ BEKTOPaMH B KOOpAMHATHOH (opme. CkanspHOe 32 - 3T3
) MIPOU3BE/ICHUE BEKTOPOB: ONPEICIICHUE, CBOMCTBA, IIPUITOKEHUS Hagwpik u (wim)
YK-1.1
OTIBIT 2-0T3
JeSITeIbHOCTH
3HaHue 5-OT3
3-3T3
OIlK-1.4
58 - OT3
OIIK-1.5 BekTtopHoe M CcMemIaHHOE  NPOMU3BEINECHHUS  BEKTOPOB: YMmenue 25 _3T3
OIIK-1.6 onpeJeNieHre, CBOWCTBA, TIPUITOKEHUS
VK-1.1 HaBbik u (nin)
' OTIBIT 8- 0T3
JeSITeBHOCTH
> 235
Hroro no pazueny 2 168 — OT3
67 -3T3
Paznen 3. AHanuTHYeCKasi reoMeTpus
OIIK-1.4 [Mpsimast Ha TockocTr. Pasnuunble GOpPMBI ypaBHEHUS PSIMOI Snanme 35-0T3
OIIK-1.5 Ha IJIOCKOCTU. YTOJI MEXAy NpsMbIMH. PaccTosiHME OT TOYKH 30 -3T3




KomanuectBo

Hupukarop
. . XapaKkTepHucTUKa TECTOBBIX
JOCTHKEHHSA Tema B cOOTBETCTBHH C paboueil MporpaMMoil AUCITUILTHHBI .
T3 3aaHHH,
KOMITETEHIINN
tunsl T3
OIIK-1.6 JI0 TIPSIMOMA VyeHHe 83-0T3
VK-1.1 28 —3T3
HaBbIik 1 (1in)
OTIBIT 10 - OT3
JeATeIbHOCTH
3Hanue 15-0T3
17 -3T3
OIIK-1.4
20-0T3
OIIK-1.5 KpuBbie BTOpPOro mopsijika: OKpYKHOCTb, JJIIMIIC, THIIEpOOIIa, Ymenue
19 -3T3
OIIK-1.6 napabosa
VK-1.1 Hagwpik u (vim)
' OTIBIT 10 - OT3
JeATeIbHOCTH
12 -0T3
3HaHMe 43313
OIIK-1.4 Ilpsmast W IUIOCKOCTP B TIPOCTPAHCTBE. YTON MEXIY 59_OT3
OIIK-1.5 IJIOCKOCTSIMU. YTOJI MEXAY MNPSIMBIMU B NPOCTPAHCTBE. YTOJ YMenue 31-3T3
OIIK-1.6 MEXAY NOpAMOH M IUIOCKOCThIO. PaccTosHME OT TOYKH A0
HaBbIik 1 (1in)
VK-1.1 miockocTu. [ToBepxHOCTH BTOPOTo Nopsaka 20-0T3
OTIBIT
10-3T3
JIeATeIbHOCTH
> 442
Hroro no pazgeny 3 | 264 - OT3
178 =313
Paszgen 4. Beenenue B anaans
OIIK-1.4 @Oynkuus. Cnocobbl  3ananust  ¢yHkuumid.  OCHOBHBIC
OIIK-1.5 XapakTepucTuku  QyHKuuu.  OCHOBHBIE  DJIEMEHTapHBIC Snanme 24 -0T3
OIIK-1.6 ¢byHkiMu, ux cBoiictBa W rpaduxu. CrnoxHas W oOparHas 45 -3T3
YK-1.1 GbyHKIHN
OIIK-1.4 Snanme 14 -0T3
OIIK-1.5 [penen pynkunu. OOHOCTOPOHHKE TIpeIebl. MaTeMaTHdeCcKue 10 -3T3
OIIK-1.6 HEONPEIEICHHOCTH. 3aMeyaTelIbHbIE PEAEIbI VyeHHe 4-3T3
YK-1.1
OIK-1.4 3HaHue 10 -3T3
OIK-15 HenpepeiBHOCTP (QYHKIME B TOYKE H Ha  OTpe3Ke. YMmenue 12 -3T3
OHK-l. 6 OHOCTOPOHHSISI HENPEPBIBHOCTh. TOYKM pa3pbiBa QYHKIMH, HX Hagwik u (vim)
VK-1.1 KkiaccupuKaIus OITIBIT 10-0T13
JIeITeIbHOCTH
> 129
Hroro no pazneay 4 | 48 -0T3
81-3T13
Pa3gen 5. IludpepennnaibHoe ucunciaeHue GyHKIMI OHON nepeMeHHOH
[MpousBosnHas QyHKUMH, e TEOMETPHUUYECKUN M MEXaHHYECKUI 4-0T3
OTIK-1.4 CMBICIT IpaBuna nudpepeHIupOBaHNS (pyHKIHII uanue
OIK-1.5 . p PEHIUP YHKIHUH. 32 -3T3
IMpousBonHas cinoxHOW (pyHKIUH. BbrumcieHne Mpon3BOIHBIX
OIIK-1.6 . 10-0T3
OCHOBHBIX 3JeMeHTapHbIX QyHKuni. Juddepenumponanne VMeHue
VK-11 HEsIBHO U T i 39 -3T3
paMeTpUuEeCKH 3a1aHHbIX (yHKIMH
OIIK-1.4
OIIK-1.5 HMuddepennman GpyHkun. [1pon3BoHbIE BBHICHIMX IOPSAKOB.
OIIK-1.6 [IpaBuio Jlonmrans Ymenne 6-3T3
YK-1.1
3Hanue 10-013
OIIK-1.4 o) o 6 17 -3T3
OUCLs | Dremonnen b eboms e Sygwe | 10-01
OTR-1.6 YFO‘{KI/I n.e ernba 151 aduka pyHK };m ACI/IMH”II?OTBI g Hapix u (nmm)
YK-1.1 p p YHIIHHI. OITIBIT 10-0T3
JIeATeIbHOCTH
> 198
104 - OT3
94 -3T3

HTtoro no pazaeny 5




Konuuectso
Hupukarop
. . XapaKkTepHucTUKa TECTOBBIX
JOCTHKEHHSA Tema B cOOTBETCTBHH C paboueil MporpaMMoil AUCITUILTHHBI .
T3 3aaHHH,
KOMITETEHIINN
tunsl T3
Pa3gen 6. UuTerpajbHoe ucuucjienne GyHKIHUIA 01HOH mepeMeHHOH
ITepBooOpasnas. HeompeneneHHbIM HHTErpay, €ro CBOMHCTBA. 35 -0OT3
OIlK-1.4 | TaGnuua  WHTErpajoB.  3aMeHa  TEPEMEHHOW  TIpH 3Hanme 10 -3T3
OIIK-1.5 HHTETPUPOBAHHH. WnTterpuponanue 1o JacTAM.
OIIK-1.6 WHrerpupoBanue paunuoHaJIbHBIX ApoOel. VHrerpupoBanue 55 _OT3
VK-1.1 HEKOTOPBIX ~ UPPAIMOHAIBHBIX M TPHUTOHOMETPHYECKHX Ymenue 107 -3T3
BBIpaKEHUI
OIIK-1.4 OmnpeneneHHbli HHTErpai, ero ceoifcrsa. @opmyna Herorona- 3uane 7313
o YMeHue 16 -OT3
OIIK-1.5 JleiibHuIa, ee mMpUMEHEHHWE Ul BBIYHMCIICHHS OIPEJEICHHOTO
HaBpIk 1 (n1n)
OIIK-1.6 uHTerpaia. ['eoMeTpuyeckne M MEXaHHMYECKHE MPUIIOKECHUS
OITIBIT 10 -OT3
VK-1.1 OTIpE/ICIICHHOTO MHTEeTpaia
JeATeIbHOCTH
> 230
Hroro no pazgeay 6 | 116 - OT3
114 -3T13
Pa3nen 7. luddepenunaibnoe ncuncieHue PyHKINN HECKOJbKHX MepeMeHHbIX
OIIK-1.4 4-0T3
OyHKIIUH HECKOJIBKUX [IEPEMEHHBIX. IIpenen U 3HaHue
OIIK-1.5 5-3T3
HEMpephIBHOCTh. YacTHBIE IPOM3BOJHBIE MEPBOrO IMOPSIKA.
OMK-1.6 Huddepennuman. YacTHbIe IPOU3BOAHBIC BBICIINX MOPSIIKOB YMmenue 18 -0T3
VK-1.1 peHitHaiL POTSEOA P 27 - 313
OIK-1.4 HaBpIk u (nn)
OIIK-1.5
OITK-1.6 DKcTpeMyMbl QYHKIUH HECKOJIBKUX TIEPEMEHHBIX OIIBIT 8 -0T3
VK-1.1 JeATEILHOCTH
> 62
Hroro no pazgeny 7 | 30-OT3
32-313
Pa3znen 8. O6bikHOBeHHBIE TH(depeHnHATbHbIE YPABHEHHS
JuddepeHnnanbupie ypaBHCHHS IIEPBOrO TMOpsaka. 3agada 57 — OT3
OIIK-1.4 3HaHUe
OIK-1.5 Kommm. YpaBHeHUs] C pa3feieHHBIMH MU C Pa3JelisOIUMHUCS 10 — 3T3
OHK-1.6 nepemeHHbIMUA. OnHOpoHble nuddepeHranbHble ypaBHEHUs
VK-1 1 NepBOTO TOpSAJKa, JHMHEHHBIE YpaBHEHHWS W ypaBHEHHS VMeHne 24 _13T3
' Bepaymmm
OIIK-1.4
OIIK-1.5 HuddepeHnnanbHpie ypaBHEHUS BBICHINX ITOPAIKOB. 3ajada
Ymenue 8—-3T3
OIIK-1.6 Koum. YpaBHeHus, 1onyckaromuye NOHUKEHUE MOPsIIKa
YK-1.1
OIK-1.4 Jluneiinsle oxHopoaHble MU depeHnnansHbIe YPaBHEHHA N-TO VyeHHE 10-0OT3
OIK-1.5 mopsiaka.  CTpykrypa  oOmero — pemreHus.  JImHeiHbIe 42 —3T3
OHK-li 6 HEOJHOPOAHBIE TU(depeHnanbHbIe YpaBHEHHS N-TO TOPsKa. HaBbik 1 (nn) 5_OT3
VK-1 1 Crpykrypa obmero pemenus. Jlnneitasie nuddepeHnnanbsHbie OTIBIT 10-3T3
' YpaBHEHHsI BTOPOTO MOPS/IKA CO CIEHaIbHON IPaBOH 4acThIO JIeSTeIbHOCTH
> 166
Hroro no pazgeny 8 | 72— 0T3
94 -3T13
Pazpnen 9. UnTerpajabHoe ncuncjieHne GyHKIMI HECKOJIbKHX NMepeMeHHbIX
OIIK-1.4 Ymenue 10-3T3
OIIK-1.5 JIBoiiHOM MHTETpaJ, ero CBOMCTBA U BbluucieHue. [lpunoxenns HaBbik 1 (r1n)
OIIK-1.6 JBOIHOTO UHTETpana OIIBIT 15— OT3
YK-1.1 JICATCIIbHOCTH
> 25
Hroro mo pazgeny 9 | 15-O0T3
10-3T3
Pasngen 10. Psaabl
OTIK-1.4 YucnoBele psibl. CSXO,HI/IMOCTL psna. Heobxonumoe ycioBue Srare 27— OT3
OTIK-1.5 CXOJMMOCTH DsiZia. 3HAKOIOJIOXKHUTENbHBIE PS/Ibl, JOCTATOUYHBIE
OTIK-1.6 NIPU3HAKH CXOAMMOCTH. 3HaKOIIepEeMEHHbIE psiibl. AOGCOIIOTHAs 33_ 0T
) 1 YCIIOBHASI CXOJUMOCTb. 3HAKOYEPEAYIONIUECS PSIbI, IPU3HAK VMenue - OT3
YK-1.1 . 21 -3T3
JleitOnmIa
OIIK-1.4 OynkimoHanpHbe psAapl. O6macts cxoxumocTH. CTeneHHBIE 3HaHue 5-3T3




KomnuuecTtso
Hupukarop
. . XapaKkTepHucTUKa TECTOBBIX
JOCTIDKEHUS Tema B cooTBEeTCTBHH C paboueii mporpaMMoil TUCTTHILTHHBI .
T3 3aaHHH,
KOMIETEHITHH
tunsl T3
OIIK-1.5 psanel. Pammyc cxommmoctu. Psmer Teitmopa m MakiopeHra. VyeHHe 27 -0T3
OIIK-1.6 Pasnmoxxenne ¢GyHKIMH B CTENEHHBIE psAnpl. lIpuimoskeHus 10 -3T3
VK-1.1 CTENEHHBIX PSIOB HaBbz)I; II:II T(I/IJH/I) 10— OT3
5-3T3
JeATeIbHOCTH
OIlK-1.4 3HaHue 14 -3T3
OIK-1.5 TpI/IFOHOMeTpI/IquIfne psabl d)ypbue. Psanpr @ypbe ni1s 4eTHBIX U
OTIK-1.6 IZ{queTme GbyHKIMHA, 171 GYHKIUH ¢ TPOU3BOJIEHBIM MIEPUOIOM VveHHe 15_ OT3
YK-1.1
> 167
Hroro no pazgeay 10 | 112 - OT3
55-3T3
Pa3gen 11. Teopus GpyHKIMM KOMILJIEKCHOH NepeMeHHO
835:1;' DyHKIUS KOMIUIEKCHOW nepeMeHHoi. JnddepenuupyemMmocts 1 3HaHue 18 -3T3
OINK-1.6 ;ia;Engﬁzzzb (HYHKIIMH KOMIUTEKCHOW TIepeMEHHON. Y CIIOBHS N 68 _0T3
VK-1.1 Mere 32-3T3
8g§ig WuterpupoBanne  (QYHKIMH  KOMIUICKCHOHW  TIEPEMEHHOM. 3HaHue 17-0T13
OIK l. 6 Teopembr Komm. W3omupoBanHble 0COOBIE TOYKH, MX
o VYmenue 13-0T13
VK-1.1 knaccudukanms
OIIK-1.4 Brrder QpyHKIME KOMIUIEKCHON TEpEeMEHHON B M30JIMPOBAHHON ymenne >-313
OIIK-1.5 - PYHE P P Hagrik u (n1m)
ocoboit Touke. OcHOBHas TeopemMa O BblYeTax. IIpuMmeHeHue 10 - OT3
OIIK-1.6 OTIBIT
BBIYETOB K BBIYUCICHHIO HHTETPAJIOB 5-3T3
VK-1.1 NEeATEIILHOCTHA
> 168
Hroro mo pazgeny 11 | 108 - OT3
60 -3T3
Pa3gen 12. OnepannoHHoe HCUNCIeHHE
OIlK-1.4 . 10 - OT3
OIK-1.5 IIpeobpasosanue Jlammaca, ero cBoiictBa. Kiacc opurunanios, 3HaHue 30 -3T3
' kimace u3zo0paxkeHHid. OCHOBHBIE TEOPEMBI OIEPAIHIOHHOTO
OIIK-1.6 ucuucieHus. Haxoxnenne n3o0paxeHnit Ymenue 15-013
VK-1.1 ' s P 20 -3T3
OIIK-1.4 Vmenue 15-013
OIK-1.5 CriocoObl  BOCCTaHOBJICHUS OPHTHHAJOB TI0 H300pa)keHUIO. 5-3T3
' CeepTka opurMHajoB, ee cBoicTea. [IpeodpazoBanue Jlamnaca Hagrik u (nm)
OIIK-1.6 ceptku. MHTerpan Jroamens 10-0T13
VK-1.1 PTiCH. p OmbIT 5-3T3
JIeSITeIbHOCTH
OTIK-1.4 HaBbik u (uin)
OIIK-1.5 Pemenne  muddepeHnmanbHEIX  ypaBHEHWA W CHUCTEM OILIT T 20 - 3T3
OIIK-1.6 muddepeHInaNEHBIX YPaBHEHUH OTIePAIHOHHBIM METOIOM
JeSITeTbHOCTH
YK-1.1
> 130
Hroro mo pazneay 12 | 50-0OT3
80 =3T3
>2290
Hroro mo mucuuminde | 1283 — OT3
1007 - 3713

[Tomapiii komruiekT OT3 XpaHUTCS B SIEKTPOHHON WHOPMAITMOHHO-00pa30BaTEIHFHON cpesie
HpI'VIIC u obyvaromuiics ©MEET BOZMOKHOCTh O3HAKOMHUTHLCS C JJIEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Hwxe mpuBeneH oOpasenl TUIIOBOIO BapHaHTa WTOTOBOTO TECTa MO AUCHUIUIHHE «BpIciias
MaTeMaTHKa 3a BECh MEPHOT 00ydIeHUS (C OTBETaAMM).

HToroBsiii TECT MO AUCHMILTHHE «BpICIIas MaTreMaTrkay 3a BeCh MEPHO] H3yUeHUs BKIIOUAET
B ce0s BOIIPOCHI W IMPAKTUYCCKUE 3aJaHHAg MO0 BCEM pasaciaM JUCHUIIIMHBI B COOTBETCTBUHU C
paboueii mporpammoit. I yCHEmHOTO MPOXOXKACHUs TecTa OOyJalolUiCs IOHKEH — 3HATh:
OCHOBHBIC TIOHATHA, OHNPCACICHUA U CbOpMy.]'II)I M0 H3YYCHHBIM pas3aciiaM; YMCETbh: BBIIIOJHATH
JNEHCTBHUS ¢ MaTEMaTUYECKUMH O0BEKTaMH, U3YYEHHBIMH B COOTBETCTBHH C TIPOrPAMMOIA; BIa/IETh:



MaTeMaTUYeCKUMU  METOJlaMH  MOJEJIMPOBaHUS, aHalu3a, MPeIyCMOTPEHHBIMU  paboueit
MPOrPaMMOMN JUCHUIUIMHBL. TECT COAEPKUT 3aaHus U1 OLCHKU 3HAHUM, 1T OLICHKH YMEHUH, JJIs
OLICHKM HAaBBIKOB M (WJIM) ONBITa JESATENbHOCTH. B Tecre HCMONb3ylOTCA CIEAYIOUINE THIIbI
TECTOBBIX 3aJIaHUH: 3aJaHUsI 3aKPBITOH (GOPMBI (C BEIOOPOM OJHOTO MJIM HECKOJBKUX MPABHILHBIX
OTBETOB); 3aJaHUsI OTKPHITOW (HOPMBI (C KOHCTPYUPYEMBIM OTBETOM); 3aJjaHHE Ha YCTaHOBJICHUE
COOTBETCTBUS; 3amaHus B (opme kelica (3amaum, coAepXkallhe OIMPEIEICHHOE KOJIUYEeCTBO
TECTOBBIX 3aJIaHMK JIpyrux TurmoB). Ha BeimonaHeHnue Tecta orBoautcs 80 muHyT. Ilpemnmaraemoe
KOJIMYECTBO 3adaHuil — 18 3amanuii (23 TecTOBBIX BOIpOca), KOJUYECTBO OayuioB 3a kaxaoe T3
MPUBEICHO HIKE B TaOJIHIIE.

KomnduecTBo KonunuectBo 0amos
TecToBEBIE 3a1aHUA o
TECTOBBIX 3aJaHHUI B TECTE 3a OJHO TECTOBOE 3aJaHue
TecToBEIE 3aaHUA 1JIS OLIEHKH 3HAHUH 8 3
TecToBble 3aaHUs I OLICHKU YMEHUHN 7 7

TecToBbIe 3a1aHUs ISl OLICHKU HABBIKOB U
(WIH) OTIBITA JCSATEILHOCTH 3 9
(xetic 3amanms)

Hroro 18 T3 B Tecte MaxcumainbHbIil 0aut 3a Tect — 100

KpI/ITepI/II/I 1 IMKaJbl OUCHHUBAaHUA

[Ikass! OleHUBAHUS Kputepun oneHuBaHus
COTJIIMYHOY OObyuarommiics ipu TecTHpoBaHny Habpan 94—100 Gammos
«XOpOILOY «3a4YTECHO» OOyuarommiicsi Ipu TECTHPOBAHUH HaOpax 81-93 Gamros
«YIOBJIETBOPUTEIHHO» OOyuarommiicst Ipu TecTHpoBaHUH HaOpan 70—80 Gamros
«HEYIOBIICTBOPUTEIHEHO» «HE 32YTEHO OOyyarommiicst mpu TecTupoBaHuu Habpan 0—69 OamoB

Oﬁpa3eu THIIOBOI'0 HTOIOBOI'0 TECTAa MO JUCHHUILIMHE «BpIcIasg MaTeMaTHKA»
3a BECh NIEPpUOA €€ 0CBOCHUA

Tecmoevle 3a0anus ons oueHKu 3HAHU
1. /lonoanume.
JlaHbl 1Ba KOMIUIEKCHBIX 4YUCHA Z; = 5+i u Z, = 2+7i. JleficTBUTENbHAS Y9aCTh MPOM3BEICHHUS

Z,Z, paBHa

2. Bvibepume npasuivHblil omeem.
[Tepuonuueckas ¢pynkuus f(x) ¢ mepuomoM 2,z omnpesesieHa CAeAYIOIMUM 00pa3oMm:

Vs szc—r/lt/}/”n/lw‘nﬂ >

Psin @ypwe 11 3T0# GyHKIMH UMEET BU

A) f(x)=%+iancosnx B) f(x)=ibnsinnx
n=1 n=1
_& 0 ) _i 0 .
C) f(x)= : + (a, cosnx+b, sin nx) D) f(x)= ; +Y b, sinnx

n=1 n=1

3. Bvibepume npasunvnwlii omeem.

1
VYron Mexay npsMeiMa Y =2X—3 u Y = > X+1 paBen



T

3 3 T 4
A =— B = arctg — C = D =— E = arctg —
) ¢ 2 ) ¢ 94 ) @ ) @ > ) @ 93

4
4. Bvibepume npasuibHulil omeem.
Yacrras npoussognas pynxuun Z(X;y) = X° —3x°y + 2y’ no nepemennoii Y pasHa

A) —3x* +4y B) 6xy+ 4y C) —3x* +6xy+4y D) 3x*—6xy+4y

5. /lonoanume.

2 3 0 2 3 0
Onpenenurens -1 2 -11=14. Torga onpenenurens -1 2 —1f paBen
1 5 1 3 15 3

6. /[lonoanume.
In5

3HaueHUEe OIPEIETICHHOIO UHTETpaJia j e**dx paBHO
0

7. Boibepume npagunbHulii omeem.

Opurunan uzobpaxxenus: F ( p) = HUMEET BU/JI

(p—2) +1
A) e”sint B) e* C) e* cost D) t%e'

8. lonoanume.

3HaueHne (YHKIMH KOMIUICKCHOrO TepemenHoro f(z)=4z+1 B Ttouke Z,=1+2i paBHO

Tecmogvie 3a0anus 013 OUEHKU YMEHU
9. Yemanoseume coomeemcmeue Mexnay TOUYKAMH X U XapakTEpPOM pa3pbiBa B ITHUX TOYKaxX

X+2
ynkimu f(X) = Z y 6
1) x=0 A) TouKa yCTpaHMMOTO Pa3pbiBa ~TOYKa pa3pbiBa 1-ro poaa
2) Xx=-2 B) Touka paspsiBa 1-ro poga
3) x=3 C) TouKa HEPEePHIBHOCTH

D) Touka pa3psiBa 2-ro poja
B omeeme ykadicume uepes 3ansmyio napy: yugpy u 6ykey (Hanpumep, 1, A)

10. Bvibepume npagunvholii omeem.
Bce Touku Z=X+1y KOMIUIEKCHOW TUIOCKOCTH, IPUHAJICKAIINE MHOKECTBY D, n3o0paxkeHHOMY

Ha PUCYHKC, YIOBJICTBOPSIOT YCIIOBUIO
A) 1<|z-3-2i|<2 4y

B) 1<|z+3+2i[<2
C) 1<(z+3+2i)" <4
D) 1<(z-3-2i)" <4




11. /lonoanume.
I[Inomans GUIYphl, OrpaHUYEHHOH Tapabonoi Y =X, npamMeiME X =—1, X=2 U ocblo abciuce
paBHa

12. /lononnume.

2i - J +k,

O6BEeM TPEYronbHOH IPH3MBI, IOCTPOCHHOH Ha Bektopax a=4j+2k, b

c=-5i +47 +k , paBen Ky0. e

13. lononnume.
X+ +z=17,
Jlana cucreMa JWHEHHBIX alIreOpanyvecKuX YpaBHEHUN 2X+y-z=2, . Ecnmm X, Yy, 2, —
X+2y+2z=11.

pelICHNE JAHHOM CUCTEMBI JINHEHHBIX YPAaBHEHUM, TO cymma X, + Y, +Z, paBHa

14. Boibepume npasunvnsle ymeepicoeHus.

> N
Onpenenute CXOQUMOCTD psijia Z—n no npusHaky Jlanambepa
n=1

! 1
A) pan cxoaurcst B) psan pacxonutcs C) /=lim—2 = >
n—o0 an
H an+l
D) /=lim— =6 E) cxoauMocTh psia onpeaenTh HEBO3MOKHO
n—oo an

15. Bvibepume npasuivnvie omeemol.
[Tnomaap 3amTPUXOBAHHOH IIOCKOM (PUTYpBI BBIYHCISETCS IO (hOpMYJIaMm:

6 g 6 2X y
A) s=[dx[dy B) s=[dx|dy ‘
0 0 0 0

3 6 3 6
C)szjdyjdx D) S = [dy[dx N
CY e %‘_A

Tecmoevie 3a0anus 011 OUYCHKU HABLIKOG U (U1U) ORBIMA OeAMETbHOCHU
3 4
16. Jlana ¢pyukimst Y =4x" —x".

16.1. /lononnume.
3 4 v
st pysknuu Y =4x° — X" TOYKOM MakCHMyMa SIBJISIETCS] TOUKA X=

16.2. Boibepume npaguibHblit omeem.
WnrteppanoM yosBanus Gynxuun Y = 4x° —x* spnstercs uuTepsan
A) (0;3)  B) (—2;0)U(B0)  C) (30) D) (0;2) E) (—0;0) U (2;0)

17. JlaHo JMHEWHOE HEOAHOPOAHOE aU(PEPEeHIMANbHOE YpaBHEHHE C  MOCTOSHHBIMH
ko3 puumentamu Y +4y' +3y =¢"(6x-1).

17.1. /lononnume (3anviinTe YUCIOBBIC 3HAYCHUS 68 NOPSIOKE 803PACAHUS).
KopHsiMi XapaKTepUCTHYECKOTO YPaBHEHHS, COOTBETCTBYIOLIETO JIMHEHHOMY OIHOPOJHOMY

nuddepeHnraTsHOMyY ypaBHeHHIO Y’ + 4y +3y =0, sSBisrorcs uucna K, = , k, =




17.2. Bvibepume npasunvholii omeem.
O6muMm pemienuem coorerctBytouiero JIOAY y”+4y'+3y =0 saBnsercs

A) y00 = Cle_BX + Cze_x > B) yoo = Cleax + Czex
0) y,, =Ce ™ +Cye’, D) vy,, =e*(C,cos x+C,sinx).

17.3. Boibepume npasunvnulii omeem.
Yacrroe perenne JIHAY y'+4y' +3y =¢e"(6x—1) umeer Bun
A)y,=4e", B)y, =(4x+B)e” C)y, =4x+B, D)y, =Axe ™.

. Z (3—2x)"
18. lan crenennoi psig » —— 2,
A P nz:;‘ 3n+2

18.1. /lonoanume.
Pagnyc cxonumoctn R =

18.2. /lonoanume.
z (3—2x)"

HHTepBaaoM CXOAUMOCTH CTEIICHHOTO Psijia Z— SIBJISICTCS] MHTEPBAI
n=0

18.3. lonoanume.

= (3—2x)"

O061acTh CXOAMMOCTH CTETIEHHOTO Psia E ﬁ AMEET BU
— n+
n=0

OTBeThbI HA 3a]aHUSI TUNIOBOI'0 HTOTOBOI0 TECTA IO JUCHUILINHE «BpIcHiag MaTeMaTHKA

N T3 1 2 3 4 5 6 7 8
Omeemut 3 B) B) A) 42 12 A) 5+8i
N T3 9 10 11 12 13 14 15

1,C

Omeemvt | 2, A D) 3 11/3 7 | ALO | ALO
3,D

16 17 18
M T3 16.1 16.2 17.1 17.2 17.3 18.1 18.2 18.3
=-3, 1
Omeembr | X=3 Q) ! _ A) B) R= > L2) (1;2]
,=—




Ounas 1 3a04Hast HOPMBbI 00yUeHUA

3.9 IlepeyeHb TeopeTHYECKUX BOMPOCOB K 3a4eTaM M IK3aMeHaM
(1 O1IeHKH 3HAHU)

3.9.1 IlepevyeHb TeopeTHYECKHUX BOMPOCOB K IK3aMeHY
(ounasi popma — 1 cemecTtp, 3a0uHasi popma — 1 Kypc, 3SMMHSS ceccusi)

Paznen 1. JIuneiinas anrebpa

1.1. Onpenenureny BTOPOro ¥ TPETHEro MOPSJIKA, UX BBIYUCIICHHUE.

1.2. Onpenemurenn N-ro nopsaka. Dopmyna Jlammaca pas3inokKeHHs OMPEICIUTENCH IO
3JIEMEHTaM CTPOKH MJIM CTOJIOLA.

1.3. CoiicTBa onpenenuTenei.

1.4. Tlonatue MaTpuIbl, Pa3MEPHOCTb U NOPSI0K MaTpullbl. OCHOBHBIE BUJIbI MATpHUIL (HYJIeBas,
€IMHUYHAsA, AUaroHAJIbHAs, TPEYroJbHAs, TpanelueBUIHAsI, TpaHCHoHUpoBaHHAsA). OcobeHHas U
HEOCOOEHHas MaTpulla.

1.5. Onepanyu Haj MaTpUIIAMHU: CIOKEHHE M BBIYMTAHUE MATPHIl, YMHO)KEHHE MATPHIBI Ha
YHCII0, YMHOXKEHUE MATPHIL.

1.6. CucteMbl NTUHEWHBIX anreOpandeckux ypaBHEHWH. OCHOBHBIC IMOHSTHSA: OJHOPOJIHAS H
HEOJHOPOAHAs CHCTE€Ma, peIIeHHEe CUCTEMbl, COBMECTHasi M HECOBMECTHas CHCTEMa,
Heolpeie/IeHHas! U ONPEeJIeHHasl CUCTEMAa, MaTpUIIA U PACIIUPEHHAs MaTPULIa CUCTEMBI.

1.7. Metopl peuieHus TMHEHHbIX anredpanyeckux cucreM: merosl Kpamepa, metox ["aycca.

1.8. KomrmekcHble yncna B anredpandeckoil Gopme. OCHOBHBIE MOHATHA: MHUMAs €IMHUILIA,
BEIIECTBEHHAss W MHMMas YacTH KOMIUIEKCHOTO 4YHCJA, KOMIUIEKCHO-CONPSDKEHHBIE YHCIIA.
['eomeTpryeckas HHTEPIIPETALINS KOMILJIEKCHOTO YUCIIA.

1.9. [leficTBHs Ha/l KOMIUIEKCHBIMH YHCIaMU B ajareOpandeckoi gpopme.

1.10. TpuroHoMmeTrpuyeckas U okaszarenbHas GopMbl KOMILIEKCHOTo uucia. @opmynsl Ditnepa.

1.11. JleficTBUS Ha/JI KOMIICKCHBIMH YUCJIAMU B TPUTOHOMETPHUYECKOH Gopme.

1.12. JleiicTBus HaJl KOMIUIEKCHBIMM YHMCIIaMU B TIOKa3aTelnbHOH (opme.

Paznen 2. BextopHas anredpa

2.1. Ilonstie Bektopa. KommmHeapHbie, OpTOroHANBHbIE, KOMILIAaHAPHBIE, PABHBIE BEKTOPHI.

2.2. KoopnuHatsl BekTopa. JleficTBus Ha/l BeKTOpaMH B KOOPAUHATHOM (opme.

2.3. HaxoxxaeHne KOOpAWHAT BEKTOpa IO KOOpAMHATAM Hadalla M KOHIA. HaxojaeHue JITHHBI
BEKTOpa.

2.4. Tlpoexmwust BeKTOpa Ha 0ch. CBOMCTBA IPOCKITHH.

2.5. CkanspHoe MpOU3BEJCHNE BEKTOPOB: ONpe/AeiIeHNe, CBOICTBA, IPUMEHEHNUS B MEXaHUKE U
reOMETPHH, BEIYUCIICHHUE B JEKAPTOBBIX KOOPIWHATAX.

2.6. BexTopHOe mpou3BeZcHNE BEKTOPOB: OMpe/eIeHNne, CBOMCTBA, IPUMEHEHHUS B MEXaHUKE U
re€OMETPHH, BEIYUCIICHHUE B JEKAPTOBBIX KOOPIWHATAX.

2.7. CmermiaHHOE NMPOU3BEICHHE BEKTOPOB: OINpE/IeeHne, CBOMCTBA, IPUMEHEHHE B T€OMETPHH,
BBIYHUCIICHHE B JEKAPTOBBIX KOOPAWHATAX.

Pasnmen 3. AHamuTHYeckasi TeOMETPHS

3.1. Ilpeamer aHanuTuyeckoil reomerpuu. Ilpocreiimne 3amaun aHATUTUYECKOH T€OMETPUU:
PAcCTOSIHUE MEXKAY ABYMS TOUKaMHU, JIEJICHUE OTPE3Ka B TAHHOM OTHOILEHUMU.

3.2. OOmiee MOHATHE ypaBHEHMS JMHUM M TOBEPXHOCTH B JEKapTOBOH CHCTEME KOOpAMHAT,
KJIacCU(UKaLKs JTUHUHA U TTOBEPXHOCTEH.

3.3. Ilpsamas nuHUS Ha TIJIOCKOCTH: OCHOBHbIE BHIBI YpaBHEHHIl (oOIlee, € YIJIOBBIM
K03 UIIMEHTOM, B OTpe3KaxX, KAHOHMYECKOE, TapaMeTPUUYECKOe). YTOJI MEXKIY MPSIMBbIMU, YCIOBHS
KOJUIMHEAPHOCTU U OPTOTOHAJIBLHOCTH NPAMBIX. PaCCTOSIHME OT TOUKU A0 MPSAMOM.

3.4. KpuBsie BTOpOTO MOpSIIKA:

3.4.1. OKpyXHOCTb: OIIpeleJIeHHe, KaHOHHMYECKOE YpaBHEHHE, CBOICTBa, MOCTPOCHHUE.
OKpy’>KHOCTb CO CMELIEHHBIM LIEHTPOM,;



3.4.2. snmrc: omnpeseNieHne, KaHOHMYECKOE YpaBHEHWE, CBOMCTBA, MOCTPOEHHUE. DJUIUIC CO
CMEIICHHBIM IIEHTPOM;

3.4.3. runiepbonia: onpeaeneHne, KAHOHNYECKOE YpaBHEHHUE, CBOWCTBA, ACHMIITOTHI, TOCTPOEHHE.
['unepOosa co CMENIEHHBIM LIEHTPOM,;

3.4.4. napabomna: onpenenaecHue, KAHOHUYECKOE YpaBHEHHE, CBOMCTBA, mocTpoeHue. [Tapaboma co
CMELICHHOM BEPIINHOM.

3.5. TlonsipHbIe KOOPAUHATHI HA MIIOCKOCTH.

3.6. IImockoCTh B MPOCTPAHCTBE: OCHOBHBIE BHJIbI YpaBHEHUH (00Iee, B OTpE3Kax, 4epe3 TpH
toukH). [locTpoeHue miIocKocTel. Yroil MeXIy IUIOCKOCTSIMH. YCIOBHUS KOJUIMHEAPHOCTH U
OpPTOTOHAJILHOCTH IIJIOCKOCTEH. PaccTosiHME OT TOUKH 10 MIIOCKOCTH.

3.7. Ilpsmas B mNpOCTPaHCTBE: OCHOBHBIE BHJBI YpaBHCHHU (OOIIee, KaHOHHYECKUE,
napamerpuueckue). IlpuBenenue oOmiero ypaBHEHHs NPSMOM K KaHOHHMYECKOMY BHIY. YTOJ
MEXy TPSIMBIMH, YCIIOBHUS KOJUTMHEAPHOCTH U OPTOTOHATLHOCTH TIPSIMBIX.

3.8. Bs3aumHoe pacmonoxeHue MPSAMOM U IUIOCKOCTHU B  IPOCTPAHCTBE. Y CJIOBHUS
KOJJTMHEAPHOCTU ¥ OPTOTOHAIBHOCTH MPSIMOH U TIIOCKOCTH.

3.9. IloBepxHocTtu BTOporo mopsaka: cdepa, KOHYC, JJUIMICOMJ, OJHOIOJOCTHBIM U
JIBYTIOJIOCTHBIN THIEPOOJIOUIBI, IIMIMHPHI (SJUTMIITUYECKUH, TapaboIMYeCKUid TUIIepOOTUIECKUil),
napaboaouabl (AJUTMNTHYCCKUIN, THITIEPOOITMUSCKHI ).

Pasznen 4. Beenenue B ananus

4.1. [loHsiTHE IEPEMEHHOM U MOCTOSIHHOW BenMuuHbI. [loHsaTHe QyHKIMK: 001aCTh ONpeneneHus
u obnacte 3HaueHuit (yHkiuu. CrocoObl 3ananus ¢yHkiuu. ['paduku u cBOWCTBA OCHOBHBIX
AIIEMEHTAPHBIX (QYHKINH.

4.2. Knaccuduxanus ynkuuii. [ToHaTHS c10XKHON U 0OpaTHON (yHKIIMH.

4.3. OyHKIIUY, 3aJaHHbIC TAPaMETPUUECKH U B MOJISIPHOM CHCTEME KOOPIUHAT, TIOCTPOCHUE HX
rpaguKoB.

4.4. XapakrepucTUKa IOBEACHMUSI (PYHKLUMU: UYETHOCTb WU HEYETHOCTb, HEIPEPHIBHOCTD,
HNEPUOJIMYHOCT, MOHOTOHHOCTb, OTPAaHUYEHHOCTb.

4.5. [TonsTue npenena NepeMeHHON BEIMYMHBL, MTPeie MOCAeA0BaTENbHOCTH, Npeaea pyHKIuN
B TOUKE U Ha oTpe3ke. CBONCTBA MPEAETIOB, BHITEKAIOIINE U3 ONPEICICHUS.

4.6. BeckoreuHo Majbie 1 OECKOHEYHO OOJbIMe (QYHKIIUHU, HX CBSA3b U CBOMCTBA.

4.7. OCHOBHBIE TEOPEMBI O MpeJIeiax.

4.8. MareMaTHUECKHE HEOTIPEIEICHHOCTH M METOJIBI MX PACKPBITHSL.

4.9. IepBblif 1 BTOpOI 3aMeyaTebHbIe MPEIEbI.

4.10. IlonsiTie HEMPEepPBHIBHOCTH (YHKIIMU B TOYKE U HA MHOXKECTBE. ApU(PMETHIECKHE CBOMCTBA
HenpepbIBHBIX QyHKIMU. TeopeMbl 0 HEMPEPHIBHOCTH CIOXKHON M 00paTHON (DyHKIIMH.

[TonsiTve TOUKM pa3pbiBa, KJIaCCUPHUKALUSA TOUEK Pa3pbIBa.

4.11. CpoiicTBa (QyHKIIUI, HEPEPHIBHBIX HA OTPE3KE.

4.12. AcumnToTel Tpaduka (YHKIHUU: TOPU3OHTAIbHBIC, BEPTUKAJIBHBIC, HAKJIOHHBIE U WX
HaXO0XJICHNUE.

3.9.2 IlepeyeHb TeOpeTHYECKUX BOMPOCOB K IK3AMEHY
(ounas ¢popma — 2 cemecTtp, 3a04Has popma — 1 Kypc, JeTHAS CecCHs)

Paznen 5. luddepennmanbuoe ncuucnenrne GyHKIUU OJHONU EPEMEHHOM

5.1. 3agaun, npUBOAALIME K MOHATHIO Tpou3BoHON. [ToHsTHE pon3BoIHON. ['eomeTpuueckuit
Y MEXaHUYECKHUN CMBICII.

5.2. IlpaBuia BEIYUCIEHHS TPOU3BOAHBIX. BBIBO/ TaOIMIIBI TPOU3BOIHBIX.

5.3. IlonsTie muddepennupyemoii pyakmun. Heodxommumoe ycrioBue qudGepeHInpyeMoCTH.

5.4. uddepenunan, npumenenue nuddepermana K npuOIMKeHHbBIM BHIYUCICHUSM.

5.5. [Ipou3BoiHbIE BHICIINX HOPSAKOB. MeXxaHMYeCKU CMBICT BTOPOH MTPOU3BOTHOM.

5.6. OcHoBHBIE TeOpeMBbI AU PepeHIINATHHOTO HCUUCTICHHUS.

5.7. IlpaBuna Jlonutana (nmpuMeHeHue nupdepeHINaTIbHOT0 HCYUCIEHNUS K BBIUHCICHHIO
MIPEIEIIOB).



5.8. Ilpumenenne muddepeHINATBHOTO0 UCYUCICHHUS K TOJHOMY HCCIIEIOBaHHIO (YHKIIUNA U
MOCTPOCHMIO TpapuKOB (PYyHKIIMIA: YCIIOBHs BO3pacTaHue M yObIBaHUE (YHKIMI; HEOOXOAMMBIE U
JIOCTaTOYHBIC YCJOBHUS CYIIECTBOBAHUS 3KCTPEMyMa; HEOOXOAWMMBIE M IOCTATOYHBIC YCIOBHS
CYILIECTBOBaHMs TOYEK Tiepernba rpaduka QyHKINH, BBITYKIOCTH/BOTHYTOCTh TpaduKka GyHKIIHH.

5.9. HaxoxaeHne HauMEeHbIIEro U HanOOJIbIIIero 3HAYCHUH (PYHKIIUN Ha OTPE3Ke.

5.10. IuddepennmpoBanue GpyHKIHU, 33 JaHHBIX HESIBHO U MTAPAMETPUIECKH.

Paznen 6. MaTErpanbsHoe ncuncienne GyHKIUN OHOM epeMeHHON

6.1. IlepBooOpa3nass u ee cBoiictBa. OCHOBHasg TeopeMa HMHTETPAIBHOTO HCYHCICHUSI.
Heonpenenenuplii MHTErpal U €ro CBOMCTBA.

6.2. Ilpocreiiime mnpueMbl HWHTETPUPOBAHM. 3aMEHa IIEPEMEHHOH B HEONPEACICHHOM
uHTerpaie. luTerpupoBaHue 1mo 4actsim.

6.3. BbIBO/I MHTErpaIOB OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

6.4. IaTerpupoBaHue paliMoOHAILHBIX IPOOCH.

6.5. IHTerpupoBaHye TPUrOHOMETPUYECKHX AU (HEepEeHIIHAIOB.

6.6. UnTerpupoBanre HEKOTOPBIX UPPALIMOHAIBHOCTEH.

6.7. 3amaumn, MPUBOSINKE K MOHITHIO ONpPEACICHHOro WHTerpayia. OmnpeneieHHbI HHTerpal,
KaK Mpeaen HMHTErpajbHBIX CyMM. ['eoMeTpuuecKuid M MEXaHHMYECKH CMBICH OMNpPEeeIIEHHOTO
MHTETpasa.

6.8. OcHOBHBIE CBOICTBA ONPEEICHHOTO HHTErpajia. TeopeMa o cpeiHEM.

6.9. Bruncnenue omnpeneneHHslx wuHTerpanoB. Popmyna Herortona-JleitOnuma. 3ameHa
MEPEMEHHBIX B ONpeeieHHOM UHTerpaie. HTerpupoBanue mo 4acTsm.

6.10. 'eomeTpryecKkre ¥ MEXaHUYECKHE MPHIIOKEHHS OTPEIEIIEHHOr0 HHTerpaia. Berancnenue
JUIMHBI 1yTH, TUIOIa U GUTryphl, 00beMa Tesa BpallleHuUs.

6.11. HecoOcTBeHHBIE WHTETpalbl TEpBOro poma (1Mo OCCKOHEYHOMY TPOMEKYTKY):
orpezieNieHue, CXOIMMOCTb, CBOICTBA, BHIYMCIICHUE.

6.12. HecobcTBEeHHBIC MHTETPANIBI BTOPOTO pojia (0T HEOrpaHUYCHHON (DYHKIIMH): OTpeIesieHuE,
CXOJMMOCTh, CBOWMCTBA, BEIYUCIICHHUE.

Paznen 7. luddepenumansHoe ucuucienne GyHKIMU HECKOIbKUX MEePEMEHHbIX

7.1. [lonsTHe PyHKUIMK HECKOJBKUX NepeMeHHbIX. O0nacTh onpeneiaeHust U 00JacTb 3HaUEHUH
¢byHkuuu, rpaduKk (QYHKIMM HECKOJIbKHX IepeMeHHbIX. llpenen, HenpephIBHOCTb (HYHKIHU
HECKOJIbKUX MTEPEMEHHBIX.

7.2. YacTHble NMPOU3BOJHBIE MEPBOT0O MOPSAAKA M YACTHbIE MPOM3BOJHBIE BBICIINX MOPSIKOB
(GYHKIIMM HECKOJIBbKUX MEpEeMEHHbIX. TeopemMa 0 He3aBUCUMOCTH pe3yibTaTa JuddepeHIpoBaHUs
OT nopsiika JudQpepeHIMpPOBaHUS.

7.3. DkcTpeMyMBbl QYHKITI HECKOJBKUX MEepPeMEHHbIX. HeoOXouMble U TOCTaTOYHBIC YCIOBHS
CYILLIECTBOBaHMS 3KCTPEMYMA.

Paznen 8. OObikHOBeHHBIE U (hepeHInaIbHbIE YPaBHEHUS

8.1. OcHOBHBIE TIOHATHS: OOBIKHOBEHHOE IH(QepeHInaIbHOe YpaBHEHHE; MOPSIO0K
T depeHIMaIbHOr0 ypaBHEeHUs; peleHne audQepeHnnanbHoro ypaBHEeHuUs, 4acTHOe, oolee,
oco0oe perieHue.

8.2. luddepenumanpHple ypaBHEHUs] MEPBOrO IMOPSAIKA, OCHOBHBIE MOHATHs. 3amada Komw,
TeopeMa CyYIIECTBOBAaHHMS W EIWHCTBEHHOCTH pemreHus 3amaun Komm auddepennmanbHbie
YpaBHEHHS [IEPBOTO MOPSIKA.

8.3. luddepennnanpapie ypaBHEHH IEPBOTO MOPSAKA: C Pa3AeICHHBIMI H Pa3AesIOIIIMUCS
NepEeMEHHBIMH, OJJTHOPOIHbIE, TUHEHHbIe, bepHynmu. MeTos! perieHus.

8.4. luddepeHnmanpHple ypaBHEHHsS BBICIIMX TOpSAKOB. 3amada Komm, Teopema
CYIIECTBOBaHMS U €IMHCTBEHHOCTH pelIeHus 3aaa4n Korm.

8.5. JluHeiiHbIE OMHOPOIHBIE M HEOMHOPOIHBIE U (EpEeHIINATBFHBIE YPABHEHUS BBICIINX
nopsiikoB.  CTpykTypa oOLIero pemeHus JUHEHHOro OJHOPOIHOro  JU(QepeHINaTIbLHOI0
ypaBHeHHs. CTpyKTypa OOIIEr0 peHIeHHs JUHEHHOTO HEOAHOPOAHOTo auddepeHIInaiIbHOTO
YpaBHEHHS.



8.6. Jluneiinple  omHOpOoAHBIE  nUdQEepeHIUATbHBIE  ypaBHEHHS C  MOCTOSHHBIMH
kodduimenTamu. MeTo1 penieHus.

8.7. JluneitHple HeomHOpomHbIe AudGdepeHInaIbHble  YpPaBHEHUS C  MOCTOSHHBIMH
koo Puumentamu. OO6miee pemeHne. HaxoxaeHne 4acTHOrO peuIeHHs MO BHAY IPaBOM YacTH
(MeTon HeompeneaeHHBIX KO PHUIIMEHTOB).

8.8. Cucrembl nuddepeHIHATbHBIX YpaBHEHMIA: 00Iee W YacTHOE pelieHue, 3anada Komm.
pelieHuHe.

3.9.3 IlepeyeHb TeopeTHYECKHUX BOMPOCOB K 3a4eTy
(ounas popma — 3 cemecTp, 3a04uHasi popma — 2 Kypc, 3SMMHSAS CeCCHS)

Paznen 9. MurerpansHoe ncuncieHne QyHKINA HECKOIBKUX ITEPEMEHHbIX

9.1. TlonsTHe ABOWHOTrO, TPOHWHOrO, KPUBOJMHEHHOTO, TOBEPXHOCTHOIO HMHTErPAJIOB.
Heobxomumoe ycioBue uHTerpupyemoctr. Kiacchl mHTErpuUpyeMbiX (yHKIUH. MexaHW4YeCKUid,
T€OMETPUYECKHUM CMBICIL.

9.2. Tlouatue JBOMHOrO MHTErpaja, OIpeaejeHHe, CBOWCTBA, BBIYMCICHHE B JEKapTOBBIX
KoopauHartax. [IpritokeHus ABOMHBIX HHTETPAJIOB.

Paznen 10. Psaasr

10.1. YwucnoBwle psAOpl: OMpeelieHHe; IMOHATUS OCTaTKa psga, YacTUYHBIX CYMM psfa,
CXOAMMOCTH psina, cymMmbl pspa. HeoOxommmoe ycnmoBue cxoaumocTd psiga. JlocratouHbie
MPU3HAKU CXOJAUMOCTH 3HAKOMOJIOXKHUTEIbHBIX PAI0B. 3HAKOUEpeyrouecs psiabl. AOCOMOTHAS U
ycioBHas — cxoguMocTh.  Ilpusnak  JleitOuuma. Teopema 00  ocTaTKax  CXOJIAIIETOCS
3HaKOYepeayoUIerocs psajia.

10.1. ®yHKUMOHATBHBIHN psif, 00JaCTh CXOAUMOCTH. METO bl HaX0XKICHHSI 00JaCTH CXOAUMOCTH
(GYHKIIMOHATILHOTO PSAIS.

10.2. CremneHHbIC pslbI, 00JIACTH CXOIWMOCTH, PAJAMYC W HMHTEPBAI CXOAUMOCTH. Teopema
AoGens. CBOMCTBA CTETICHHBIX PSIOB.

10.3. Psnx Teiinopa. PasmoskeHWss OCHOBHBIX JJICMEHTApHBIX (YHKIUHA B CTENEHHOW psI.
[IprMeHeHre CTEeNEeHHBIX PSAA0B K MPUOTUKEHHBIM BBIYUCIICHUSIM.

10.4. Psin @ypoe. Ycnosus Aupuxie pa3noxumoctd B psg Oypre. Paznoxenne GyHKkuuid B psij

®ypbe Ha UHTEpBaIaX (— T, 7[), (-1, 1), (0, I), pasnoxenue YeTHBIX U HEYCTHBIX (DYHKITHIA.

Paznen 11. Teopus pyHKIMI KOMITIEKCHON TIEpEMEHHOM

11.1. Tlousatue ¢yHKIUM KOMILIEKCHOM mepeMeHHONH. OCHOBHBIE 3J€MEHTapHblEe (YHKIIHI.
[TonsiTve mpenena, HEMPEPHIBHOCTH.

11.2. duddepenumpyemocts (yHKIUNA KOMIUIEKCHONH TepeMeHHOo#. YcmoBus Komm-Pumana
AQHAJTUTUYHOCTH (DYHKIUH.

11.3. UnTerpan B kKoMIuiekcHoOM o0iactu. MHTETpansHble Teopembl Komm.

11.4. 3onupoBaHHbIE OCOOBIE TOUKH. BBIUETHI M X TPUMEHEHHUS.

Paznen 12. OnepanrionHOE UCUYHCIIEHUE

12.1. TIpeobOpaszoBanue Jlaruraca. Kmacc opurwHamoB W m300pakeHUi. OCHOBHBIC TEOPEMBI
OTIEPAIIMOHHOTO UCUUCIICHHUS.

12.2. Tabnuia n300paXkeHNit OCHOBHBIX dJICMEHTAPHBIX ()YHKITHIHA.

12.3. CnocoObsl BOCCTaHOBIIGHHSI OPUTHHAIOB MO wu300pakeHnto. CBepTKa OPUTHUHAJIOB.
WNurerpan droamens.

12.4. TIpumeHeHue ONEPaMOHHOTO UCYUCICHUS K PELICHUI0 TU(depeHINaIbHbIX YPaBHEHUH U
cucreM auddepeHnanTbHbIX YpaBHEHUH.



Ounas 1 3a04Hast HOPMBbI 00yUeHUA

3.10 MepeyeHb THNIOBBIX MPOCTHIX MPAKTHYECKHUX 32/IaHUH K 3a4eTaM U IK3aMeHaM
(171 OTIIEHKH YMEHUI)

K pazgenam 1 — 4 pa6oueii nporpaMMbl IMCHUTIJIMHBI
1. W300pa3uth reomerpuuecku: 21 = 1+ i, 2o = - 3+71, z3 = 2. Beruucauts 21 - 2.

2. BbII[eJII/ITB Z[GI/ICTBI/ITCJIBHYIO U MHUMYIO 4aCTH KOMIIJICKCHOI'O YMCJia 7
—i+

3. Haiitu 3Hauenue BeipaxkeHus: 4B — 2C, ecnu

-11 0-12 10 -1
A= , B= , C= )
2 4 1 01 4 1 2
4. PemmnTh CHCTEMY JIMHEHHBIX aJIreOpandecKuX ypaBHEHHH < 2X; + 3X, —4X; = 20, .
3% —2X, —5X3 =6.
5. OmpeaennTh, IPH KaKOM 3HAUYCHHM R BEKTOpPHl @ M b GyIyT OpTOrOHAIbHBI, KOJUIMHEAPHEI,
ecmm a={2,-1,3}, b=—i+Rj+2k.
6. BHIsICHUTB, KOMILIAHAPHBI 1M BekTophl @ = (-1, 3, 2), b =(2,-3,- 4), ¢ =(- 3, 16,6)?
7. Jlexar qu touku A(- 1,0, 1), B(3, 4, - 1), C(1, 1, 0), D(2, - 2, 3) B 0HOI# 110CKOCTH?
8. JlaHbI KOOPJMHATHI BEPIIUH THPAMHU/IbI: A(5,—l, 2), B(L—2, 3), C(O, 1, l), D(2,3,3). Haiiti 00beM
nupamusl ABCD.

9. HaiiTu MOMEHT CHJIBI F:{T 3,1, 1} , mpunoxennoii B Touke A (1, 2, - 1), OTHOCUTEIBHO TOYKHU
B(1,3,1).

+2 y-2 z+3

-3 4 0

11. Haiftu yroi Mexy MpsIMBIMH Ha TUTocKocTH: X — y = 0, 2x+y — 1=0. [TocTpouTs npsimsle.

12. TTocTpOUTh TPEYroJbHHK C BEPIIHHAMH A(—l, 3, l), B(Z, 1, O), C(5, 4 2). Haiitu ypaBHeHme

10. [TocTpouTh NpsIMYyI0 B MPOCTPAHCTBE

IIJIOCKOCTH, Ipoxozsuieit uepes Touku A, B,C .

2 2
13. BBISICHUTB THII IMHUM U TIOCTPOUTH: (x 1_62) _=Y =1.

9
14. BBISICHUTD TUI IMHUK ¥ TOCTPOUTE: 2 = X° +6X+4.
X—3
15. Haiitu acuMnToTsl rpaduka GyHKIuU Y = d
X+
3x* -5 _sindx x?
16. Beraucnuts npenenst: lim lim lim

x>05x3 4 2x—3 x50 tg3X = n-»1-C0S4X

K pa3snesnam 5 — 8 paGoueii mporpaMMbl AUCHHUIIJIMHBI

2/5 .
1. BeruucnuTh Npou3BOAHBIE PYHKIMM: Y = x2V1-x3; y= (X_S +2x-3x2 —%) ;Y= 4Sell‘21X3X

2. BeluucauTe HEONpPEIEIEHHbIE HHTETPAJIBL:

I423xd J-xdx J- xdx J-( dx _J-edx jxszn(l x)d J-lnx J- dx

vxZ+1 23249’ 2x—3) X —x*

3. BeuucauTh miomaas GUrypsl, OrpaHnYeHHON THHUAMH: Yy =¢e*, y=¢ *, x=1.

4. BpuucinTh HeCOOCTBEHHBIN HHTETPajl J edx.
0



y loz 1oz 1z
5. Ilokazate, uTo GyHKIMS Z =-—"—— YyIOBJECTBOPSET YPaBHCHHI0) —— ——— = —

(xz—yz)5 XX yoy y°
6. Pemuth muddepennmanbaple ypaBHEHHS TIEPBOTO MOPSIKA:
A+eX)yy'=e*; y+2y=e*; 2xJ1-y? =y'(1+x?); y+%y:§7; V—%=—x,y0)=0
y

7. Pemnthb quddepeHimanbHoe ypaBHEHHE, A0MYyCKAOIIee OHMKEHUe Topsaka: y" = 2" +1.

8. Pemuth nuHEWHBIE OJHOPOAHBIE MU GepeHINaTbHbIC YPAaBHEHUS:
y'—y=0; y'+2y'+y=0; y"+4y"+13y'=0.

1
9. Beruncanthb _Uycostydxdy; D:y= E, y=mx==,x=1,
s 2 2
1-x2 1 1-x

0
10. I3MeHUTH NOPSIIOK HHTEIPUPOBAHUS I I f (xy)dxdy + I I f(x, y)dxdy .
-1 0

0 0

K pa3znenam 9 — 12 padoueii mporpaMMbl TUCHHUIIIHHBI

© _1 n
1. HccrnemoBath Ha CXOUMOCTD PS ZL .
n-1(3n—2)!
. © nl(x—3)"t
2. Haiitn 061acTh CXOIMMOCTH Psijia Z(ZTl).
n=1

-1 —-7<x<0,
3. Pasnoxuts B psiag Oypee pynakuuto f(X) =
1 O<x<um.

4. Jlokasatsb, 4To Z;-Z, =Z_1£
5. Haiitu npousBognyto pyukuuu f(z) =cos3z.

2 p—
6. Haiiti ocoObie Touku QpyHkimu f(z) = .

z+1
(z+2i)%(z-1)
8. Haiitu nzobpaxxenue opurunana f(t) =sin 2t cos3t.
3p-1
p2+4p+29

, OIMMPEACIIUTD UX THII.

7. Haiitu Beruets! pynkuuu f(z) = BO BCEX OCOOBIX TOYKAX, OMPECIIUTh UX THUII.

9. Haiiti opurunan nzobdpaxenus F(p)=

OuHnasn 1 3a04uHas popMbI 00yUeHUHA

3.11 IlepeyeHb THMOBBIX NPAKTHYECKHUX 32/IaHUI K 3a4eTaM H IK3aMeHaM
(Z17151 OLIEHKH HABBIKOB U (MJIM) OMbITA AE€ATEIHLHOCTH)

K pazgenam 1 — 4 pa6oueii nporpaMMbl JUCHUTIIHHBI
1. Beruucants 28, ecmu 2= 1+ 1.

2. Beruncauts: V1+1 (cos%ﬂsin %j-(lﬂ)e.

3. Hammcarh KaHOHMYECKOE YypaBHEHHE TMPSIMOM, MPOXOosmield dvepe3 Touky M 0(2,—3,—4)
L I Xx+y-2+2=0,
MapaJuIeIbHO MPSIMOU
X—y+2z-1=0
4. Bousicuts i JmHAn X+ Y? —4X+6Y—3=0 1 I0CTpOUTS IHHHIO.

5. BeIsCHUTB THII THHEE X~ +4Y° —6X+8Y =3 1 10CTpOuTH IIMHHIO.



tgx
6. MccaenoBath Ha HEMPEPHIBHOCTH M HAUTHU TOYKHU pa3pbiBa GYHKUUN Y = i
X

[2
. X°—4
7. Beruuciutp Im ———.

x—>2 2X—4

K pasznenam 5 — 8 paGoueii mporpaMMbl JHCIUILIAHBI

1. UccnenoBars GyHKIHIO Y = Ha YKCTPEMYM.

+x2

2. COCTaBUTh YpaBHEHHE KacaTeIbHOM K mapabone y = X2 —4X B TOUYKax mepecedeHus ¢ ocbio OX.
2

3. Beruucnuth mioniaap miockoi (GUrypel, OrpaHMuEeHHON JTMHUSAMHU: X2 + y2 =8 y= 5

4. BbIUMCIUTH TIOMIA/Ib TUIOCKOW (DUTYPBI, OTpaHUYEHHON JIMHUSMH:

X =42 c0s%t, y = 24/2sin3t, x =2 (x> 2).
5. Haiiti aimuny gyru kpuBod Y = In cosx, 0 <X S% .

6. Boruncnuth 00beM Tena, o0pa3oBaHHOrO BpalleHHEM BOKpYr ocu OX TUIOCKOH (Urypsl,

o 2
OrPaHUYECHHOU JTUHUAMUA Y = —X~ + 5x—-6,y=0.

% dx box-1
7. BoIYMCITUTD HECOOCTBEHHBIE MHTETPANBL | ———— | | ——=dx
Zo XTHAX+9 g 3x°

8. MccrenoBaTh Ha SKCTpeMyM DYHKIMIO JBYX HE3aBUCHMBIX MepeMeHHbIX Z = X' +Yy* —2x* —2y?.

K pazaenam 9 — 12 pagoueii nporpaMmbI AU CHUTLTHHBI

1. Haiitu miomans QUrypsl, OrpaHHYeHHON MHMHHAMH X° +Yy? =1, y=0, y =X, IOCPEICTBOM
JBOIHOI'O MHTETpaIa.

2. HaiiTu n1BOMHBIM HHTErpUPOBAHNEM O0OBEM TEJIA, OTPAHUYEHHOTO TTOBEPXHOCTAMHU:

Z=x2+y2+1, x=0,y=0,2z=0,x=4,y=4.

1 1 1
3. Haiitt cymmy psna 1+ —+—+...+ ———.
MM 32 52 (2k —1)?

n
o0
4. VccnenoBaTh Ha CXOUMOCTH PSIJT Z(arcsin —j )
n=1 n

5. Paznoxuts B pag Oypse dyukimio f(x) = Xx? Ha mpoMexyTKe (— % %j .

dz 1
6. Boraucnuts unterpan f——— l:|z= 7,
12° -2 2

7. Penth ypaBHEHUE onepaiioHHbIM MeTogoM X" +4x =0, x(0)=1, x'(0)=6.

X"-2y"'—x=0,
8. Pemiuth cucteMy ypaBHEHUI onepaliiOHHBIM METOJIOM . ¢
y+x' —-x—-y=e.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBIKOB M (WJIN) ONBITA /1eATEJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaumeHnoBaHue
OLICHOYHOT'O
CpeacTBa

Onucanus npoueaypsl NpOBEACHUSA KOHTPOJIbHO-OIICHOYHOT'O MEPOIIPUATUA
U Ipouecaypbl OICHUBAHUS PE3YyJIbTAaTOB OGy‘IeHI/IH

[IpemonaBaTens HE MEHe, YeM 3a JIBE HENENH MO cpoka 3amuThl PI'P momkeH cooOmmMTh KaxmaoMmy
oOyuaromemycst Homep Bapuanta PI'P. 3agarus PI'P BUTOKEHBI B 3JI€KTPOHHON MH(POPMAIMOHHO-
obpazoBatensHOl cpexe Upl YIIC, moctymHoi#i oOydaromemycst depe3 ero JUYHbBIA kabmueT. PT'P
PacuerHo- JODKHAa OBITh BBINOJHEHA B YCTAHOBJICHHBIM IIPETIONaBaTeNleM CPOK U B COOTBETCTBHH C
rpaduaeckas TpeboBaHusIME K opopmireHnio PI'P (TexcToBoil u rpadmueckoil gacteif), chopMyIHpOBaHHBIMHU B
pabota (PT'P) [omoxenmn «TpeboBanns K OQOPMICHHIO TEKCTOBOH U TpaduyuecKodl HTOKYMEHTAIIHH.
HopmokonTpoisb». PI'P B Ha3HaueHHBIM CPOK CHAIOTCSA Ha IIPOBEPKY. Eciau mpenycMoTpeHa ycTHas
3ammta PI'P, To 0Oyuaronuiicsi oOBsICHSCT pelIeHHe 33/1a4, YKa3aHHbIX IIPEroiaBaTeieM, i OTBeYaeT
Ha BOIIPOCHI NpernoiaBaTesns

Ounas ¢ghopma obyuenus. KonrponbHele paboThl MPOBOAATCS HA MPAKTHYECKUX 3aHATHAX. TeMbl U
BpeMsi IPOBEJICHUSI KOHTPOJIbHBIX Pa0OT OOBSBIAIOTCS 00yJarommMcs 3apanee. TUIOBbIE BapUAHTBI
KOHTPOJIbHBIX pabOT NMpHBEACHBI B paboveil mporpaMme AUCHUIUINHGI ((POH/I OLIEHOYHBIX CPEJICTB).
3aounasn gopma odyuenus. IlpenogaBaTens Ha YCTAHOBOYHOM 3aHSATHH JOBOAMT O OOYYaIOIIUXCS:
KonrponbHas TEMBbI, KOJIMYECTBO 3aJaHNi B KOHTPOJIbHOH padoTe. KoHTponbHas paboTa HoJKHA OBITH BHIIOJTHEHA
pabora B YCTaHOBJICHHBIH CPOK M B COOTBETCTBHH C MPaBIIAMHU K 0(OPMIIEHHIO (TEKCTOBOH M rpadMuecKoi
yacted), copmynupoBaHHeIMH B [lonoxenmn «TpeboBaHus K O(OPMIICHHIO TEKCTOBOH H
rpadudeckoil noKyMeHTaruu. HopMOKOHTpob». BrImonHeHHass KOHTponbHas paboTa mepenaercs
JUISL TIPOBEPKH TPETIOIABATEII0 B YCTAHOBJIEHHBIE CPOKH. Ecim KOHTpobHast paboTa BEINOJHEHA HE B
COOTBETCTBHUHM C YKa3aHUSMH WJIHM HE B ITOJIHOM 00BbEeMe, OHa BO3BpalaeTcs Ha JOpaboTKy

PazHoypoBHeBbIe 3amaum (3a7aHus), TPEIYyCMOTPEHHBIE paboueil MporpaMMmoil JUCHHIUIMHBI,
BBINOJIHAIOTCS KaK BO BpeMs IMPAKTUYECKHUX 3aHATHH, TaKk M JIOMa B KadeCTBE CaMOCTOSATEIbHOMN
pabotel. Bo Bpemsi BbIIONHEeHMs 3ahau (33JaHU) pasperiaeTcsi II0JIb30BAThCS Y4eOHUKaMHU,
CIPaBOYHHKAMM, KOHCIICKTAMH JICKIIUH, TETPaAsIMU AJIS IPAKTHUSCKUX 3aHATHH

Pa3zHoypoBHeBbIE
3a1aun
(3amanms)

3amura KOHCIEKTOB, IIPEAyCMOTPEHHBIX paboueil mporpaMMol TUCIUIUIMHEL, IPOBOIUTCS BO BpeMs
npakTuueckux 3aHsaTuid. IIpenonaBarens Ha NPaKTHUYECKOM 3aHATHUH, NPEALIECTBYIOIIEM 3aHITHIO
NPOBEICHUST KOHTPOJS, JOBOAWUT A0 OOYyYalomMXCsA: TeMy KOHCIEKTOB U TpeboBaHUS,
IIPEIbSABIACMBIE K UX BBIIIOJHEHUIO U 3a11UTE

KoHncnekt

I[I/IKTaHT MMPpOBOAUTCA BO BpEMs MPAKTUUCCKUX 3aHaTHd. Bo BpEMs MPOBCACHHUA HOUKTAHTA
IOJIB30BaThCA y‘IC6HI/IKaMI/I, CIIPAaBOYHUKAMHU, KOHCIICKTAMHU HeKHI/Iﬁ, TCTpAAAMU JI MPAKTUYCCKUX
3aHATHI HE Ppa3peuIcHo. Hpenoz[aBaTenL Ha TMPAaKTUYCCKOM 3aHATHH, MNPCAIICCTBYIOIIEM 3aHATUIO
MNpOBCACHUA AUKTAHTA, JOBOAUT IO 06yqa}01unx05{: TEMY, KOJIHNYCCTBO BaZ[aHI/Iﬁ B IUKTAHTE, BPEMA
BBITIOJIHCHUSA

JIMKTaHT 1O
dbopmymam

I[J'ISI opraHus3ali M IMPOBCACHHUA HpOMe)KyTOQHOﬁ aTTeCcralliyi COCTaBJIAKOTCA THIIOBBIC
KOHTPOJIbHBIE 3a/IaHUSl WJIM HMHbIE MaTepuaibl, HeOOXOIMMbIE Uil OLIEHKH 3HAHUH, YMEHMH,
HAaBBIKOB U (WJIM) ONBITA EATEIBHOCTH, XapaKTEPU3YIOLIUX ATanbl (OPMUPOBAHUS KOMIIETEHIUI B
npoliecce OCBOCHUsI 00pa30BaTeIbHON MPOTrPAMMBI.

HepequL TCOPCTUYCCKHUX BOIIPOCOB M THUIIOBLIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTH JJISl TIPOBEJCHHsI NMPOMEXYTOUHOM arTecTaluy OoOydaroliuecs MOJy4aloT B Hayaje
COOTBETCTBYIOIIETO CEMECTpa Uepe3 3IEKTPOHHYI0 HH()OPMAIMOHHO-00Pa30BATEIBHYIO CPELy
NpI'YIIC (mnusbIil kaOuHET 00y4aromerocs).

Onucanue npouenyp NpoBeeHusi MPOMEKYTOUYHOM aTTecTalMu B (hopMe 3a4eTa
U OLleHMBAaHHS Pe3y/JbTATOB 00y4eHHs

Ounas ¢opma o0yuenus. [Ipu npoBeaeHUN NPOMEKYTOUHON aTTecTaluu B popMe 3auera
IpenoaaBaTesib MOYKET BOCIIOJIb30BAThCS PE3YJIbTaTaMU TEKYIIEro KOHTPOJII YCIIEBAEMOCTH B
TeyeHue cemectpa. C 1LEIbI0 UCIOJIb30BAaHUS PE3YNbTaTOB TEKYLIEr0 KOHTPOJS YCHEBAEMOCTH,
IpernoJiaBaTesb MOACYUTHIBAET CPEIHIOI0 OLIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMN
obyyaromierocs (Cymma OIeHOK, TOTyYE€HHBIX 00yUJarOIUMCs], IETUTCST Ha YHCIIO OIIEHOK).




[Ilkana v KpUTEpUU OLIEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN B PE3yJIbTaTe
W3Y4YECHHs JUCLUILIMHBI IIPH POBEACHNN IPOMEKYTOYHOU aTTECTALIMH
B (hopMe 3aueTa 1o pe3ysabTaTaM TeKYIIEero KOHTPOJIS
(6e3 AONOIHUTENBHOTO aTTECTAL[MIOHHOIO UCTIBITAHUS)

CpenHsis OIleHKa YPOBHSA
c(hOpMUPOBAHHOCTH KOMITCTCHITNI [IIxana oueHuBaHus
0 pe3yabTaTaM TEKYIIET0 KOHTPOJIA

Onenka He Menee 3,0 W HET HH  OJHOH

. «3aYTECHO»
HEYIOBJICTBOPHUTEIBHOMN OIIEHKH 110 TEKYIIEMY KOHTPOIIO

Onenka wmenee 3,0 mwim momydeHa XOoTsS OBl onxHA
HEY/IOBJICTBOPHUTENbHASI OLIEHKA M0 TEKYIEMY KOHTPOIIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHsS C(OPMUPOBAHHOCTH KOMIIETCHIIMKA OOYYarOIIErocst HE COOTBETCTBYET
KpUTEpUSIM TIOJTy4YeHHUsS 3auera O3 JOMOJHUTENIbHOTO AaTTEeCTAlMOHHOTO HCIBbITaHUs (OLIEHKa
MeHbIe 3,0), TO MPOMEKYTOUHAs aTTeCTalvs MPOBOIUTCS B (hopMe cobeceoBaHUS MO TICPEYHIO
TEOPETUYECKHX BOMPOCOB M THUIIOBBIX MPAKTHUECKUX 3adad Wid B (GopMe KOMIBIOTEPHOTO
TECTUPOBAHUS.

[Ipyn mpoBeneHUH MPOMEXKYTOUHOM aTTecTauu B (opMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapHaHT TECTOBOTO 3agaHus Qopmupyercs u3 (OHIA TECTOBBIX 3aJaHUN IO JUCHUIUINHE
CIy4ailHBIM 00pa3oM ¢ BbINONHEHHEM ycnoBus: 50 % 3amaHuil OMKHBI OBITH 3alaHUSIMU
oTKpbITOro Tuna u 50 % 3anaHuil — 3aKpbITOrO TUMA.

OO6yuaromuecs o4HON (hopmbl 00ydeHHUs, HE 3aIIUTUBIINE B TEUEHHUE CEMECTpPa PacueTHO-
rpadpuveckue paboTel W (WIM) HE BBHINOJHUBIIME AyJUTOPHBIE KOHTPOJBHBIE pPadOTHI,
peyCMOTPEHHbIE pabodeld mporpaMMoil JUCHMIUTUHBIL, JOJDKHBL, TMPEXKAEC YeM TMOIyYUTh
TEOPETHUECKHE BOIPOCH M MIPaKTUUYECKUE 3a/ianus, 3auuTuTh PI'P, 00bsicHUB penieHue 3a1anuii u
OTBETHUB Ha BOIIPOCHI MpernoaBaTelis Mo TeMe paboThl (BOMPOCH 1O TeMe pabOThl BHIOMPAIOTCS U3
IIEPEYHS BOIPOCOB K 3a4€Ty) U HAKMCATh COOTBETCTBYIOIINE KOHTPOJIbHbBIE pAOOTHI.

[IpomexyTrouHas artectanus B GopMe 3a4eTa ¢ MPOBEICHUEM aTTeCTAllMOHHOTO UCTIBITAHUS
IIPOXOJAMT HA MOCJIEIHEM 3aHATUH 10 TUCUMIUINHE «BbICHIas MaTeMaTHuKay.

Kpurepun u mikasnel olileHUBaHUS KOMITETCHIIUN
MIPH MPOBEICHUU IPOMEXKYTOUHOM aTTecTaluu B (hopMe 3aueTa
(Ipu MpOBEZICHUU JAOTIOTHUTEBHBIX aTTECTAIIMOHHBIX UCTIBITAHUSX )

IIIkasr

Kpurepun onennBanms
OIICHUBAaHHSA

OOyuaromuiicss IPaBUIBHO OTBETHJI HA TEOpETHUECKHe BOMPOCH!. [loka3an oTianyHBIC 3HAHHA B
pamkax yuyeOHOro Marepuana. lIpaBWIBHO BBINOJIHWI TpakTHYeCKHe 3anaHus. [lokazan
OTJIMYHBIC YMEHMS U BJIAJICHUS HABbIKAMU IPUMEHEHHUsS IOJYYECHHBIX 3HAHUM M YMEHMH Npu
pelIeHnH 3a1a4 B paMKax ydeOHoro Marepuana. OTBETHII Ha BCE JONMOIHUTENBHBIE BOIIPOCH

OO6yuatomnuiicss ¢ HeOOJNBIIMMU HETOYHOCTSIMH OTBETHJI Ha TeOpeTHdYeckue Bompockl. [lokazan
XOpo1mue 3HaHWUA B paMKax yqe6Horo Martepuaia. C HeOOJBIIMMU HETOYHOCTSMH BBIIOJIHUII
MPpaKTUYCCKUC 3aJaHus. ITokazan XOopomue YMEHHUA HW BJIAJJCHUA HaBbIKaMHU TPUMCHCHUSA
MOJYYSHHBIX 3HAHUH ¥ yMEHHH NIPH PEIICHNH 3aJ1ad B paMKax ydyeOHoro marepuasa. OTBETHI Ha
OOJIBIIMHCTBO JOTIOJHUTEIBHBIX BOIPOCOB

«3BadyTCHO»

OOydaronuiicss ¢ CYIIECTBCHHBIMH HETOYHOCTSIMH OTBETHJ HA TCOPETHYECKHE BOIPOCHL
IToka3an ymOBIICTBOPHUTENBHEIC 3HAHUS B pamMkKax ydeOHOro marepuana. C CyIIECTBCHHBIMH
HETOYHOCTSIMHU BBITIOJHMJ TMpaKTH4ecKue 3anaHus. [loka3an yHOBJIETBOPUTEIHHBIC YMEHUS H
BJIaJICHHS HAaBBIKAMU TIPUMCHEHUS TIOTYUYCHHBIX 3HAHUHM U YMEHUI MTPH PEIICHUH 33124 B paMKax
yueOHOro Marepuana. JJomyCcTri MHOTO HETOYHOCTEH MPHU OTBETE Ha JIOTIOJTHUTEILHBIE BOIIPOCHI

OOyJaronmiicss IpH OTBETE HAa TEOPETHYECKHE BOIMPOCH M HPU BBHITOJHEHWH NPAKTHYECKUX
3a/1aHui IPOAEMOHCTPUPOBAJI HEAOCTATOUHBIN YPOBEHb 3HAHUM M YMEHUM IIpU PELICHUN 3a]a4 B
pamMkax ydeOHOTO Marepmana. IIpm oTBeTax Ha JOMONHUTEIBHBIE BOMIPOCH OBUIO JOIYIIEHO
MHO’KECTBO HETIPaBUJIbHBIX OTBETOB

«HE 3a4TCHO»




[IIkana u KpUTEpUU OIICHUBAHUS YPOBHsI CPOPMHUPOBAHHOCTH KOMITETCHITUIA
IIPU IPOBEICHUH MPOMEXKYTOUHOM aTTecTanuu B (hopme 3auera
0 pe3yJibTaTaM KOMIBbIOTEPHOIO TECTUPOBAHUS

IIxana
Kputepun onieHrBaHMs
OIICHUBAHUS
«3a4TCHO» OO0yuaronmiics BepHO oTBeTHII Ha 70 % 1 GoJiee TECTOBBIX 3aaHui
«HE 3aUYTEHO» OOyuaronumiicss BEepHO OTBETWII Ha 69 % M MEHEe TECTOBBIX 3aJaHUI

3aounas ¢opma odyuenus. I[IpomexxyTounas arrectanus oOydarOIIMUXCS 3a049HON (HOPMBI
oOyuyenuss B (popMe 3auera MPOBOIMTCA IMYTEM YCTHOTO cobecemoBaHus 1o Owuieram. bumers
COCTaBJIEHBl TAaKUM 00pa30M, 4YTO B KaXKAbII M3 HUX BKJIIOYAJI B ce0sl TEOPETUYECKHE BOIPOCH U
IPAKTUYECKHUE 3aJaHMsl. Buier comep UT OJMH TEOPETUYECKUH BONPOC U TPU MPAKTHUYECKHUX
3ajaHud. TeopeTHueckue BOIPOCH! BHIOMPAIOTCS U3 HEPEUHs BOINPOCOB K 3a4eTy sl OLECHKHU
3HAHUHM, NPAKTHUYECKUE 3aJaHUsl BBIOMPAIOTCS M3 NEPEYHS THUIOBBIX MPOCTHIX MPAKTHYECKUX
3aJaHuM K 3a4eTy U OLCHKM YMEHMM M M3 IEPEUYHS TUIIOBBIX NPAKTUYECKUX 3aJaHUU K 3a4eTy
JUIsL OLIEHKM HaBBIKOB M (MJIM) OIBITA JEATEIbHOCTH. Pacnpenesnenrne TeopeTH4ecKuX BOIIPOCOB U
INPAaKTUYECKHUX 3aJJaHUi 110 OUJIeTaM K 3a4eTy HaXOJUTCS B 3aKPBITOM Ul O0YYarOLIUXCs JOCTYIIE.
Pazpaborannbiii koMruiekT OwieroB (25-30 OwiieToB) HE BBICTABISICTCS B DJICKTPOHHYIO
uHpopMaLnoHHO-00pa3oBarenbHyto cpeny HpI'VIIC, a xpanutcs Ha Kadenpe-pa3paboTuuke
paboueii mporpaMMbl JUCUUIUIMHBI HA OyMa)XHOM HOCHTENE B COCTaBe (POHJA OLIEHOYHBIX CPEICTB
110 JUCLUIUINHE.

O0pa3zerr Ouiera JUTst TPOBEICHUS IIPOMEXYTOYHON aTTeCTaluy B popme 3adera
(3aounas opma oOydeHus)

YTBepxkaaro:
Buner k 3adery Ne 1 P .
3aBexyrouuii kKadenpon
10 AMCUHILIHHE «BpIciast MaTeMaTHKa»
«MaremaTHhka»
HpI'VIIC
2 Kypc, 3UMHSISI cecCHsl
WPrYnNc

=

[lonsTre ABOWHOTO WHTETpasia, ONpPEaeIIEHHE, CBOMCTBA, BEIUNCICHNE B IEKAPTOBBIX KOOPANHATAX.
2. llpeobpazoBanue Jlamaca. Knacc opurunanoB n nzobpakennii. OCHOBHBIE TEOPEMBI ONEPALIMOHHOTO

WCYNCIIEHUS
o0
n+?2 n
3. Haiit 001aCTh CXOAMMOCTH CTEIICHHOTO psijia z —_— (x — 2) .
dz 1
4. Bemucauts unterpan §——— || z]==.
1 2° 78 2

5. Pemmts ypaBHeHue onepaionssiM metogoM X' +4x =0, x(0)=1, x'(0)=6.

Ha 3adere oOyuarommuiicst 3a04HOM GopMbl 0OydeHUsT OepeT OWmeT, JJIs MOATOTOBKH OTBETA
Ha Owier oOydaromemycss OTBOAMTCS BpeMs B mpenenax 45 muHyT. B mporecce orBera
oOyuJarolerocsi Ha BOIPOCHI U 33JlaHUs OuJieTa, IPerno aBaTeab MOXKET 33/1aBaTh JOMNOJHUTEIbHbBIE
Bonpockl. Kaxxaplit Bompoc/3aganue OuseTra OIeHUBACTCS 10 YEeThIpeXOaUTbHON CUCTEMeE, a Jaliee
BBIUHCIISIETCSl cpefHee apu(METHUYECKOe OIICHOK, IONYYeHHBIX 3a KaXAbld BOMNpOC/3ajjaHHe.
Cpennee apuMeTHUECKOE OLEHOK OKPYTIISETCS JI0 LETOT0 M0 MpaBUiaM OKPYTIICHHUS.

Ecnu onenka ypoBHS c(HOPMUPOBAHHOCTH KOMITETCHIIMA OOYYArOIIErocs 3a09HON (HOPMBI
0o0y4eHHsT HE COOTBETCTBYET KPUTEPHUSIM IMOJYUCHHUs 3adeTa, TO MPOMEXKYTOUHas aTTecTalus B
dbopme 3adeTa MPOBOAUTCS TIOBTOPHO B CBOOOTHOE OT ayIUTOPHBIX 3aHITHI BpEeMsI.

OOyvarommecs 3a04HON  (OpMBI, HE TMPEAOCTABUBIINE B YCTAHOBIEHHBIM CPOK
KOHTPOJIbHBIE PA0OTHI, TIPEAYCMOTPEHHBIE pabodei mMPOrpaMMoON AUCIUTUIHHBI, TOJDKHBI, TTPEXK]IC
YeM B3SITh OWJIET, CAATh MPEIoIaBaTeI0 Ha MPOBEPKY COOTBETCTBYIOIIYIO KOHTPOJIBHYIO paboTy U
OTBETHTPH Ha TIOCTABJICHHBIC BOIPOCHI.




Kputepuu u nikanbl OlleHUBaHUS KOMIETEHIIUN
IPH [IPOBEACHUHU IPOMEKYTOYHON aTTecTaluy B popme 3auera
00yJaromuxcs 3a04HOM (POpMbI O0yUCHHS

Ixansl

Kpurepun oneHnBanus
OILICHUBAaHUS

O6yqa}01111/1171051 MpaBUJIbHO OTBETUJI Ha TCOPETHUUCCKUEC BOIIPOCHI. Iloka3an oTIUYHBIC 3HAHUS B
paMKax yqe6H0r0 MaTtepualja. HpaBI/IHLHO BBITIOJTHUJI MIPAKTUYCCKUEC 3adaHuA. Ilokazan
OTJIMYHBIC YMCHHA W BJIaJICHHUA HABBIKAMU MPUMCEHCHHSA IMOJYUCHHBIX 3HAaHUM M yMeHI/Iﬁ npu
PCHICHUH 3a/1a4 B paMKax yq66H0r0 Matepuajia. OTBeTHII Ha BCE JOMOJIHUTCIIbHBIC BOIPOCHI

OOyyaronuiicst ¢ HeOOJIBIIMMH HETOYHOCTSIMH OTBETWJI Ha TeOopeTHueckue Bompochl. [Tokazain
XOpOIINE 3HaHMA B paMKax ydeOHoro marepuana. C HeOONBIIMMH HETOYHOCTSIMH BBIITOIHNI
npakTHdeckue 3amaHud. [lokasan Xxopomme yMEHHS M BIAQACHHS HAaBBIKAMH IIPUMEHEHHS
MOyYCHHBIX 3HAaHUN ¥ yMCHHH NIPH PEIICHNUH 3a/ad B paMKax ydeOHoro marepruana. OTBETHI Ha
OOJIBIIMHCTBO AOTOJHUTEIBHBIX BOIPOCOB

«Ba4YTCHO»

OOyuaromuicst C CYyIIECTBCHHBIMH HETOYHOCTSIMH OTBETHJ HAa TEOPETHYECKHE BOIIPOCHI.
[lokazan ymoBIETBOPHUTENbHBIC 3HAaHMSA B paMKax ydeOHoro martepuana. C CyIIeCTBEHHBIMH
HETOYHOCTSIMH BBITIOJIHIJI NIPAaKTHUECKHe 3afaHus. Ilokasan yIOBIETBOPHUTEIIBHBIE YMCHUS U
BJIaJICHHS HaBBIKAMU IIPUMEHEHUS TONYyUYEHHBIX 3HAHUHM U YMEHUI IIPpU pelIeHNnH 3a1a4 B paMKax
yuebHoro Marepuaia. JlomycTusl MHOIO HETOYHOCTEH PU OTBETE Ha JIONOJIHUTEIbHBIE BOIPOCHI

OOyuaronuiics Npu OTBETE Ha TEOPETUYECKHE BOIPOCHl M MPU BBINIOJHEHUU NPAKTHYECKUX
3aIaHUi IPOJEMOHCTPUPOBAJI HEAOCTATOYHBIN YPOBEHb 3HAHUI U YMEHUI NIPU PELICHUU 33134 B
paMkax ydeOHoro matepuaina. IIpum oTBeTax Ha JONONHUTEIBHBIC BOMNPOCH! OBUIO JOIYIIEHO
MHO’KECTBO HENIPaBUJIbHBIX OTBETOB

«HC 3a4YTCHO»

[Ikana ¥ KpUTEPUH OLICHUBAHUS YPOBHA C(HOPMUPOBAHHOCTU KOMIIETEHLIUN
MIPU IPOBEICHUH MPOMEXKYTOUYHOM aTTecTaiuu B (hopme 3auera
0 pe3yJibTaTaM KOMIBIOTEPHOTO TECTUPOBAHUS

IIkana
Kpurepuu oneHuBaHus
OLICHUBAHUsA
«3a4TECHO OOyuaronumiicst BepHO oTBeTHII Ha 70 % 1 O0Jiee TECTOBBIX 3aaHuil
«HE 3aUTEHO» OO6yyarormmiicss BEpHO OTBETHII Ha 69 % 1 MEHee TeCTOBBIX 3aJJaHUi

Onucanue npouenyp NpoBeeHusi NPOMeKYTOYHOI aTTecTannu B (popme 3K3amMeHa
1 OLICHMBAHUS Pe3yJbTATOB 00y4eHHA

[TpomexyTouHas artecraius B (hopMe dK3aMeHa MPOBOIAUTCS TyTEM YCTHOTO cOOece10BaHuUs
no OwieraM win B ¢GopMe KOMIBIOTEPHOTO TecTupoBaHudA. IIpu mpoBeneHUU NPOMEKYTOUHON
aTTectanuu B popme coOecenoBaHusi OUIETHI COCTABISIOTCS TaKUM OOpa3oM, YTOOBI KaXKIbIA U3
HHUX BKJIFOYAJ B ce0s TCOPCTUYICCKUE BOIIPOCHI U TPAKTUYCCKHUEC 3aJlaHH.

DK3aMEHAIMOHHBIM OuneT 1o AucuuIUIinHe «Bbiciias MareMaTHKa» COJEPKUT JIBa
TEOPETUYECKUX BOIPOCA JUIsl OLIEHKHM 3HAHUM (TEOpeTHYecKHue BOMPOCHI BHIOMPAIOTCS U3 MEpeyHs
BONPOCOB K DJK3aMEHy) W TpHU TMPAKTUYECKHX 3aJaHus: JABa W3 HHUX U1 OICHKH YMEHUU
(BBIOMpatOTCS W3 TEpPEeYHs THUIOBBIX MPOCTHIX NPAKTUYECKUX 3alaHuil K SK3aMEHY); TpeThe
MPAKTUYECKOE 3aJlaHue /I OICHKHM HABHIKOB M (WJIM) OMBITa JNEATEIbHOCTH (BBIOMPAIOTCS U3
MepEeYHs TUMOBBIX MPAKTUUYECKUX 3aJaHHUI K K3aMEHY).

Pacrnipenenenne TeopeTHUECKUX BOMIPOCOB U MPAKTUUYECKUX 3aJaHUH MO IK3aMEHAIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsl 00y4aromuxcs Aoctymne. Pa3paboTaHHbIN KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAI[HOHHO-00PAa30BaTCIbHYIO CpEay
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke (pOHIOB OIEHOYHBIX CPEACTB.

Ha sx3amene oOyuaromuiicst 6epet OwiieT, s TOJATOTOBKH OTBETAa Ha YK3aMEHAIIMOHHBIN
ouet oOyuaroniemMycs OTBOJUTCS BpeMs B mpenenax 45 MuHyT. B mporecce oTBeTa o0yyaromnierocs
Ha BOIPOCHI M 3a/IaHUs OMIIeTa, MPETO/IaBaTe)Ib MOKET 33/1aBaTh JOMOIHUTEIILHBIC BOITPOCHI.

Kaxnpiii Bompoc/3afanue OuiieTa OIEHUBAETCS IO YeThIpexOallbHON cucTteMe, a janee
BBIUMCIISCTCS cpefHee apu(METHYECKOe OICHOK, ITOJIYYCHHBIX 3a KaXKIbIi BOIPOC/3aJaHHUE.
Cpennee apuMeTHUECKOE OLIEHOK OKPYTISETCS 10 EeJIOT0 MO MpaBHiiaM OKpPYTIICHHS




[Ipn mpoBemeHWHM TPOMEKYTOUHOM arTecTanuu B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3amaHus (opmupyercs u3 (oHAA TECTOBBIX 3aJaHUN IO JUCIHUILTAHE
CIy4allHBIM 00pa3oM C BbIOJTHeHUEM ycioBus: 50 % 3amaHuii TOJDKHBI OBITH 3aJaHUSIMU
oTKpbITOro Tuna u 50 % 3azaHuii — 3aKpbITOrO TUIA.

OO6pa3er sK3aMeHaIMOHHOTO OuteTa

IK3aMeHAUOHHDIN OmyteT Ne 1 YT1Bepxknato:
o JUCIHHILINHE «BpIcIasi MaTeMaTHKA» 3aBenyronmii kadeapoii
«MaTeMaTHKa
— 2 cemecTp HpIl'VIIC
1 kypc, JeTHsIS ceccHsi

1. TlepooOGpa3Has. HeompeneneHHbBIN HHTETpa, OTpeIeIICHIE, CBOHCTBA.

2. JuddepenunansHple ypaBHEHHsI mepBoro mnopsiaka. OCHOBHBIE MOHATHS M omnpeaeeHus. Teopema
CYLIECTBOBAHUS U €ANHCTBEHHOCTH PELICHUS MU PepeHInaIbHOIO YPaBHEHHSI IEPBOTO MOPsIIKA.

3. MHccnenoBaTh Ha 3KCTpeMyM (YHKIHIO IBYX HE3aBUCHMBbIX IIEPEMEHHBIX Z = X2 + Xy + y2 —-6x-9y.
4. Haiiti miomwanp GUrypsl, OrpaHIICHHON JIMHUAMU Y = X2, y= 4x?, y=4.

5. Pemmnts nuddepennuansroe ypasrerne Y —8Yy +17y =e**sin x .

OOyuarommecss 09HON (HOpMBI 0OyUEHUsI, HE 3aMUTHBIINE B TCUCHUE CEMECTpa PACUETHO-
rpaduveckue padoThl, HE BBITIOJHUBIIKME JOMAIITHUE 3a/IaHUS ¥ ayTUTOPHBIC KOHTPOJIbHBIC PA0OTHI,
NpeayCMOTpeHHbIE paboyeil mporpaMMoOM  JUCHMIUIMHBI, JOJDKHBI, TMPEXKAE YeM  B3ATh
9K3aMEHAIIMOHHBIN Omier, 3amuTuTh PI'P ¥ OTUMTATBCS 1O HEBBITOJHEHHBIM paboTaM, OOBSICHUB
pelIeHre 3aJaHUi U OTBETHB HA BOIIPOCHI MIPETIOJaBaTEIIS.

OOyuaromuecs 3a04HON (OPMBI, HE MPEAOCTABUBIINE B YCTAHOBIEHHBIA CPOK KOHTPOJBHbBIE
paboThl, MpeayCMOTpeHHBbIE pabodeil mporpaMMou AUCIUIUIMHBI, JTOJDKHBI, MPEXKIE YeM B3STh
HK3aMEHAlMOHHBIA OHMIIET, CaTh MpernoaBaTeNlo Ha MPOBEPKY KOHTPOJIbHBIE paOOThl M OTBETUTH
Ha BOIPOCHI.

KpI/ITepI/II/I M IIKaJIbl OIICHHUBAHUA KOMHGTGHHI/II\/'I B pC3YyJIbTATC U3YUYCHHUA AUCIHUILIINHBI
IpU IMPOBCACHNUN HpOMe)KYTO‘IHOI\/’I aTTCCTalluu B (bopMe OK3aMCHa

[IkaJbl OLIeHUBaHUS Kpurepuu onieHuBanust

OOyuaronuiicsi MpaBWIBHO OTBETHJI Ha TEOpeTHYECKHe BONpOCHL. [lokazan oTinyHbBIC
3HaHMS B paMKax ydeOHoro marepuaina. [IpaBHIIBHO BBINOJHWI NMPAKTHYECKHE 3a/1aHMS.
COTIIUYHOY IToxasan oTIMYHBIE YMEHUS M BIAJCHUSA HaBBIKAMH NPUMEHEHHS MOJTYYCHHBIX 3HAHUNA U
YMEHHH TIpHM peleHHH 3ajad B paMKax ydeOHoro marepuana. OTBETHI Ha Bce
JIOTIOJTHUTENIbHBIE BOIIPOCHI

OOyuatonuiics ¢ HEOONBIIMMHM HETOYHOCTSAMH OTBETHJI Ha TEOPETHYECKHE BOIPOCHI.
Ilokasanm xopomme 3HaHHMA B paMkax ydeOHoro wmatepuaiga. C  HeOOIBIIUMHU
«XOPOIIO) HETOYHOCTSMHM BBIIIOJHIJI MpakTH4YecKWe 3afgaHus. llokasan Xxopomme yMEHHS W
BJIaJICHISI HABBIKAMH IPUMEHEHHUS MOTYICHHBIX 3HAHUA ¥ YMEHHUH NPH PEIICHUH 33134 B
paMKax ydeOHoro marepuana. OTBeTHI Ha OOJIBIIMHCTBO JONOJHHUTEIBHBIX BOIIPOCOB

O6yqa}0m1/11710$1 C CYHICCTBCHHBIMU HCTOYHOCTSAMHU OTBCTUJI HA TCOPETUYCCKHUE BOIPOCHI.
ITokazan YAOBJICTBOPUTCIIbHBIE  3HAHHMA B paMKax y‘l€6HOI‘O MaTtepuajia. C
CYIIECTBEHHBIMU HCTOYHOCTAMMU BBITTIOJITHHUII MMpaKTU4YECKUue 3aJaHus. Iloxazan

«YAOBIETBOPUTEIILHO» .
YAOBIIETBOPUTEIILHBIE YMEHHUS U BIaJCHUA HAaBbIKAMU IIPUMEHEHUS IIOJYYCHHBIX 3HAHUMI
W YMEHHH TpH pelIeHHH 337a4 B paMKax ydeOHOro Mmarepuana. JlomycTHs MHOTO
HETOYHOCTEH NPHU OTBETE HA JONOJHUTENbHBIE BOIPOCHI
OOyywaronmuiicss TpH OTBETE Ha TEOPETUYECKHE BOMPOCHI W TPH  BBINOJIHEHUN
IIPAKTUYECKUX 33aJaHUI IPOJAEMOHCTPUPOBAJ HEJOCTaTOUHbIM YPOBEHb 3HAHUI U YMEHUH
«HEYIOBJIETBOPUTEIBHO»

IIPH PEUICHMH 33734 B paMKax ydyeOHoro martepuana. [Ipy oTBeTax Ha HOMOJIHHUTENbHBIC
BOTIPOCHI OBLIO JIOMYIIEHO MHOKECTBO HEIPABIIIBHBIX OTBETOB




Kputepun u 1mikana oLleHUBaHUS IPOMEXYTOUHOM aTTeCTalluu
B (hopME KOMIIBIOTEPHOTO TECTUPOBAHUS

IIIxasia oleHUBaHUSA Kpurepun onieHuBanust
«OTIAYHO» Ob6yuarommiicst BepHO oTBeTHI Ha 90 % — 100 % TecToBRIX 3amaHmit
«XOPOIIOY OOyyarommiicst BepHO oTBeTrII Ha 80 % — 89 % TecToBBIX 3amaHuid
«YIOBJIETBOPUTEIIHHOY OOyyarommiicst BepHO oTBeTriI Ha 70 %— 79 % TecTOBBIX 3agaHu
«HEYJIOBJIETBOPUTENBHO OOy4arommiicst BEpHO OTBETHI HA 69 % TECTOBBIX 3alaHUH M MEHEE




