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1. IlepeyeHb KOMIETEHIHII ¢ YKa3aHHeM 3TanoB UX GopMHpPOBaHMs B Npolecce OCBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl, ONUCAHHE

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIETEHIIMH Ha PA3JTHYHBIX 3Tallax UX (l)OpMHpOBaHI/Iﬂ, OITMCAHHE€ IIKAJI OCHUBAHUA

Ilepeyenb KoMIeTeH-

IToxazaTenn oneHNBaHUSA

Kpurepun oneHuBaHusi KOMIIeTeHIUH

Jrtansl popmMupo-
BaHHUs KOMIIETEH-

MIxaJja oneHuBaAHUA

110107 KOMIIeTeHIUii .
Ui
CnocoOHOCThIO K CaMO- | — 3HAeT PoJib U MECTO Ma- | — 3HAET HEKOTOPhIC CBEACHUS O POJIM U MECTE HavanbsHbIi YIOBJIETBOPUTEIHHO
OpraHM3alMy U caMooO0- | TEMATUKM B COBPEMEHHOM | MATEMaTUKU B COBPEMEHHOM MHPE; (61 — 75 GannoB)
pazoBanmuio (OK-6) MHUpE; — YMEEeT IpPH MOMOIIY HACTaBHUKA HCIIOJIB30-
— yME€eT HCIOJIb30BaTh ME- | BaTh OCHOBHBIC METOJIBI U CPEICTBA JIMHEH-
TOJBI ¥ CPEACTBA JTUHEHHON | HOM anredpbl, aHAIUTUYECKOW T€OMETPUU U
anreOppl, AHAJTUTUYECKOM | MATEMATHYECKOTO aHaau3a JJId HMHTEIUICKTY-
reOMETpUM MU MaTeMaTHue- | aJIbHOTO Pa3BUTHS, MOBBIIIECHUS KYJIbTYPHOTO
CKOTO aHaJn3a JJIsi WHTEN- | YPOBHS, NPOGECCHOHATBHOM KOMIICTEHTHO-
JIEKTYaJIbHOTO pa3BUTHS, | CTH;
MOBBIICHUSI  KYJBTYPHOTO | — BJIAJEET IO HMHCTPYKIMH IPEIOIaBaATEIIS
ypoBHS, mpodeccnoHanb- | HaBBIKAMHU HAay4YHO-HCCIEI0BaTEIbCKOM pabo-
HOM KOMIIETEHTHOCTH; TBI
— BIIaJIEET HABBIKAMM CaMoO- | — 3HaeT o0lIee MPEACTaBICHUE O POIU U MecC- OcHOBHOI1 XOpOIIO
CTOATEIbHOU Hay4YHO- | T€ MaTEMAaTUKH B COBPEMEHHOM MHPE; (76 — 90 6annoB)
UCCIIEA0BAaTENbCKON pabOThl | — yMeeT B OOJBIIMHCTBE CIIyYacB HCIIOJIb30-
BaTh OCHOBHBIE METOJIBI U CPEJCTBA MaTeMa-
TUKU 75 UHTENIEKTYaIbHOTO pa3BUTHUSA, IMO-
BBIIICHUSI KYJIBTYPHOTO YpOBHS, mpodeccro-
HaJIbHOM KOMIIETCHTHOCTH;
— BJAJCET HABBIKAMH CAMOCTOSATEILHOM Ha-
YYHO-HUCCIEIOBATENbCKONW paboThl (HOMycKa-
€T OHIMOKH)
— 3HAeT poJib U MECTO MaTeMaTHKU B COBpE- 3aBepIIaronuii OTJIMYHO

MEHHOM MHpE;

— YMEET HCIIOIb30BaTh METOABI U CpPEICTBA
JTUHENHON anreOphl, aHATUTHYECKONH IreoMeT-
pUU ¥ MAaTEMATUYECKOTO aHAJIM3a JUIsl MHTEII-

(91 - 100 6amnoB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
1107071

HIxaJjia oneHUBAHUA

JIEKTYaJIbHOTO Pa3BUTHS, MOBBIIMICHHUS KYJb-
TYpHOTO YPOBHs, IPO(heCCHOHATBLHOM KOMITe-
TEHTHOCTH;

— BJIaJIe€T HaBBHIKAMU CaMOCTOSITENIbHOM Ha-
YYHO-UCCIIEI0BATEIbCKOM PabOTHI

Brnanenue HaBblkaMu KO-
JMYECTBEHHOIO U Kaue-
CTBEHHOI0 aHaju3a UH-
dopManuu TNpu MPUHS-
TUU YIIpaBJIEHUYECKUX
peumeHui, IOCTPOEHUs
9KOHOMHUYECKUX, (UHAH-
COBBIX U OpraHMU3allMOH-
HO-YIIPaBJIEHUYECKUX MO-
JleTIel TyTeM HMX ajarTa-
MM K KOHKPETHBIM 3a-
nadam ympasienus (I1K-
10)

— 3HaeT MaTeMaTUYECKYIO
CUMBOJIUKY, TIOHATUS H YT-
BEP)KJICHUSI JIMHEWHOM ajl-
reophl, AHATUTUYECKOU
reOMeTpUM U MaTeMaThye-
CKOTO aHaimW3a i BbIpa-
KEHHS] KOJIMYECTBCHHBIX U
KaueCTBEHHBIX OTHOIICHUI
MEX1y BEIMYUHAMU;

— YMEET peliaTh METOJaMU
nuddepeHInaaTbHOT0 U UH-
TETPAIILHOTO  MCUMUCIICHUS
3a/la4il Ha HAXOXKJEHUE KO-
JUYECTBEHHBIX W KayecT-
BEHHBIX OTHOIIEHUN MEXIy
BEITUYHHAMH;

— BJaJeeT MeToAamMu Jud-
(dbepeHIMaIbHOTO W HWHTE-
TpaIbHOTO WCYHUCIEHUS IS
pereHust 3ajad Ha HaXOX-
JIeHHE KOJWYECTBEHHBIX U
Ka4eCTBECHHBIX OTHOMICHUI
MEXIy BEIUYUHAMU

— 3HAET OTHEJIBHBIC MAaTEMAaTHUYECKUE CHMBO-
JIbl, TIOHATHS W YTBEP)KJCHHUs JIMHEWHOU all-
re0pbl, AHAIUTUYECKON T€OMETPUN U MaTeMa-
TUYECKOI'0 aHAJIM3a Ul BBIPA)KEHUS KOJIMYe-
CTBEHHBIX U KQUECTBEHHBIX OTHOLIECHUN MEX-
11y BEJINYNHAMHU;

— yM€eT IIPU IIOMOIIM IIPENOAAaBATENs PEeIaTh
MeTofamMu AuQQepeHInanbHOr0 W WHTe-
IpajbHOrO MCYMCICHUS 3alladyd Ha HaXO0XKIe-
HHUE KOJMYECTBEHHBIX M KAa4YECTBEHHBIX OT-
HOLICHUHN MEXIY BEIUYMHAMU,

— BIAAEET IO MHCTPYKLUHU IIPENOAABATENSA
MeTofaMu AudQepeHnnanbHOr0 W - UHTe-
TPAJIBHOTO MCYHCIIEHUS Il PEUIEHUsI 9KOHO-
MHYECKHX 3aa4

HavannHbrit

YIOBJIETBOPHTEIHLHO
(61 — 75 GamnoB)

— 3HaeT OCHOBHbIE MaTeMAaTHUYECKUE CHMBO-
Jbl, MOHATHSL M YTBEP)KIEHUS JIMHEWHON ail-
reOpsbl, aHAIUTUYECKON T€OMETPUU U MaTeMa-
TUYECKOTO aHalu3a JJIsl BBIPAXKEHMS KOJIHMYe-
CTBEHHBIX U KaU€CTBEHHBIX OTHOIIEHUN MEX-
1y BEJIMYNHAMU,

— ymeeT B OOJIIIMHCTBE CIIy4aeB pemaTh Me-
Togamu auddepeHInanbHOr0o U MHTErpallb-
HOTO MCUMCIICHUS 33aJjaul Ha HaXOXKJIeHUE KO-
JMYECTBEHHBIX M KaY€CTBEHHBIX OTHOILLIEHUI
MEX/1y BEJIMYNHAMH,

OCHOBHOIT

XOPOIIIO
(76 — 90 6amioB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
1107071

HIxaJjia oneHUBAHUA

— BIJIaJICET HAaBBIKAMU CAMOCTOSITEIHLHOTO
MPUMEHEHHUSI MeTOA0B U depeHIIHaIbHOT0
W UHTETPAIBHOTO MCUUCICHUS IS PEIICHUS
TUINOBBIX 3a/lad Ha HAaXOXKJIEHUE KOJIUYECT-
BEHHBIX U KAUECTBEHHBIX OTHOLICHUN MEXKITY
BEJIMYMHAMU

— 3HAET MAaTEMaTUYECKYI0 CUMBOJIUKY, MTOHS-
TUSL U YTBEPXKICHUS JTUHEHHON anreOphl, aHa-
JUTUYECKON T€OMETPUU M MaTEMaTUYECKOTrO
aHajii3a JJisd BBIPAQKEHUS KOJUUYECTBEHHBIX U
Ka4e€CTBEHHBIX OTHOUICHUW MEXTYy BEIUYH-
HaMU;

— yMeeT pemarb MeTofamu AuddepeHnnans-
HOTO M HMHTETPAIBHOTO HCYMCICHHUS 3aa4H
Ha HaXOXXICHHE KOJMYCCTBECHHBIX U KauecT-
BEHHBIX OTHOUICHUH MEXAy BEIUUNHAMU,

— BIIaJieeT MeTtoAamMu TudPepeHIInaIbHOTO 1
WHTETPAIIbHOTO HWCYUCICHUS [Jisi PELICHUs
3aJ]ad Ha HaXOXXICHHE KOJIWYECCTBEHHEIX U
KaueCTBEHHBIX OTHOILIEHUN MEXAY BEIUYH-
HaMH

3aBepIaronui

OTJIIMYHO

(91 - 100 GamnoB)




2. MetoanuyeckHne MaTepuajibl H THIOBbIE KOHTPOJIbHbIC 32/1aHUSI, HEOOXOANUMBIE /15 OLleH-
KH 3HAHUI, YMeHHii, HABBIKOB M (MJIM) ONBITA JeSTeJbHOCTH, XapaKTePHU3yIOIIUX 3Tanbl (popMu-

poBaHus KOMIIeTEHIINii B nmpouecce 0oCBOCHUA 06pa30BaTeJILHOﬁ MporpaMmal

2.1. TunoBbIe KOHTPOJIbHBbIC 3a1aHUA, UCIIOJb3YyEMbIEC 1JISl IPOBECACHUS BXOJHOI'0O KOHTPOJIsA

1. B mxose ppaniy3ckuii a3k u3ydarot 124 yyammuxcsi, 4To cocTaBisieT 25 % oT uncia Bcex

ydamxcs mKosibl. CKOJIbKO y4aluxcs B MKoJe?

2. HaliguTe mioniaab TpeyroyibHUKA, BEPIIMHBI KOTOPOr0 UMEIOT KoopAuHaThI (2; 2), (8; 10),
(8; 8).

3. Hayunas xongepenuus npoBoautcs B 5 nHeld. Beero 3ammannpoBaHo 75 AOKIAI0B — HEp-
BbIE TpH JHA 1O 17 MOKIam0B, OCTAIbHBIE PACIPEICTICHBI TOPOBHY MEXAY YETBEPTHIM U MATHIM JHS-
mu. [Topsamok mokxnamoB onpenensiercs kepeobEBkoi. KakoBa BEpOATHOCTD, UTO AOKIIA] podeccopa
M. okakeTcs 3alJIaHUPOBAHHBIM HA MOCJIETHUN 1€Hb KOH(EPEHIIH?

4. Haiinute kopeHb ypaBHeHHs l0g;(4+ X)=2.

5. [lepumetp TpeyronbHUKa paBeH 12, a paguyc BIMCAHHOW OKPYXXHOCTH paBeH 1. Haiinute
IUIOLIA/1b 3TOTO TPEYTOJIbHUKA.

4 : "B
6. Ha pucynke m3o0paxén rpaduk ¢ynkmuu y = f(X) u kacatenpHas K HEMy B TOYKe C adc-
ccoii Xo. Haliaure 3nauenune npoussoaHoi Gyukimu f(X) B Touke Xo.

o J»"l.

:/ N
xﬂ -
P 1 ; X
N
“T<"‘“
7. Haiinute 06beM MHOTOTrpaHHMKA, BEPIIMHAMHU KOTOPOTO sBIsIoTCs Touku A, B, By, C; nips-
MoyroJibHoro napamienenunena ABCDA;B;C;D1, y kotoporo AB =5, AD = 3, AA; = 4.

[l obe

A B

8. Pemute ypaBHeHHE 1/; =0,2
15-4x

9. TIocKuii 3aMKHYTBIH KOHTYp TIomansio S = 0,5 M° HAXOAUTCSA B MATHUTHOM TOJNIE, HHIYK-
1Sl KOTOPOTO PaBHOMEPHO Bo3pacTaeT. [Ipu 3TOM corjacHO 3aKOHY 3JIEKTPOMAarHMUTHON MHAYKLIUU
@apanes B KoHType nossisiercs J/]C uaayKuuu, 3Ha4eHUe KOTOPOM, BEIPAKEHHOE B BOJIbTAX, OIpe-
nensietcst GopMyson €, =aScosa, Te o — OCTPBIM Yyroi MEeXy HalpaBIeHHEM MarHUTHOTO TOJIA U



IEPIEHAUKYIIPOM K KOHTYpYy, a=4-10"" Ti/c — mocTosHHas, S — IWIOmAags 3aMKHYTOTO KOHTYpA,
HAXO/IAIIEr0Cs B MArHUTHOM 1o7ie (B M2). IIpn kakoM MuHHMaIbHOM yrie o (B rpagycax) DJC uH-
IyKuuu He OyzeT npepbimarsk 10 B?

10. [ITUTOYHUK JOIDKEH YJIOXUTh 175 M° wnTku. Eciam on Oynet ykmanpiBath Ha 10 M’ B
JeHb OOJblle, YeM 3allaHupOBaJl, TO 3aKOHYUT paboTy Ha 2 nHs paHbiie. CKONBKO KBaIpaTHBIX
METpPOB IUIUTKH B I€Hb [JIAHUPYET YKJIaAbIBATh IIUTOYHUK?

11. Haiigute HamOomnbiiee 3HaueHue QyHkmuu Yy =14x—7tgx—3,5n+ 11 Ha otTpeske

53]
3'3]
12. Haiioure 10098a+4sma+15 , eciu tg o = —2,5.
2sina+5cosa+3

2.2 TunoBbie KOHTPOJIbHBIEC 3aIaHUH, HCITIOJIBL3YEMBIC J1JIs l'[pOMG)KyTO‘-IHOﬁ arrecranum 1o
AUCHHUIIJINHE

2.2.1. IlpuMepHblii IepevyeHb BONPOCOB K IK3aMEHY

1 kypc, 1 cemectp

1. Ompenenenue mMaTpulibl, €€ NOPAAKOB U pa3dmepa. [loHATHE MaTPULIBI-CTPOKH U MaTpPULBI-CTOJOLA.

KBanpaTtHast marpuna: e€ nopsaokK, riiaBHas U noOoyHast auaroHanu. OnpeaeneHus IuaroHajaIbHOMH,

CKAJIIPHOM, €IMHUYHOMN U HYJIEBOM MaTpHII.

VYcnoBus paBeHCTBa ABYX MaTpull. JIMHEHHbIE onepaluy Hal MaTPUIIAMUA U UX CBOMCTBA.

3. OmnpeneneHue MPOU3BEICHUS ABYX MaTpPHIl, IBE CXEMbl YMHOXXEHHs MaTpull. CBOWCTBA ONeparuu
YMHOXEHHUS MaTPUIbl HA MaTPHULLy, TOHATHE NIEPECTAHOBOYHBIX MATPHIL.

4. OmnpezeneHue 1eN0i MOI0KUTEIbHON CTENeHN KBaApaTHON MaTpHIbl U ero cienctusd. OnpeaencHue
olrnepanyuy TPAaHCIIOHWPOBAHMS MaTPUILIBI U €€ CBOICTBA.

5. OmpexnenuTenu KBaJpaTHBIX MaTpull 2-ro U 3-ro nopsiikos. IIpaBuiio Cappyca. [loHsiTue MuHOpa u

anreOpanyeckoro JOMOJIHEHUs »JeMeHTa omnpefenutens. DopMyIHMpoBKa TEOPEeMbl DPA3IOKEHUS,

dbopmysl Jlamtaca.

Onpenenurens KBagpaTHOM MaTpHIlbl N-ro nopsaka. CBONCTBA ONPEAETUTENEN U UX CIEACTBUS.

7. Omnpenenenue odbpaTHOW MaTpullbl. BeIpokeHHbIE U HEBBIPOXKICHHBIE MAaTpUIlbl. Beruucienue o6-
paTHON MaTpuLbl 3-TO MOpPsIIKa.

8. Pemenune cuctembl TpEX JTUHEHHBIX YPaBHEHUH C TpeMsl HEU3BECTHBIMH C TIOMOIIBIO0 OOpaTHOM Mat-
punbl. BeiBoa popmyn Kpamepa.

9. OcHOBHBIEC IOHATHUS OOIIEH TECOPUH CUCTEM JIMHEHHBIX YpaBHEHHH.

10. Onpenenenue aMHENHHOU cUCTeMBl ¢ Oa3ucoM. baszucHble U CBOOOJHBIE HEM3BECTHBIE. AHAIN3 JABYX
BO3MOJKHBIX CITydaeB CHCTeMBI ¢ OazucoM. OmpeneneHus: o0Iero, 4aCTHOr0 M 0a3uCHOTO PEIICHUM.
Pemenue cucremsl TMHENHBIX YpaBHEHUH MeTo1oM JKopnraHa-I"aycca.

11. TlonsiTrie O BBIYHMCIICHUH 0OpaTHOW MaTpHIlsl MeTofoM XKopaana-Iaycca.

12. Onpenenenne muHOpa K-ro mopsiaka matpunbl. Onpenenenue panra Matpunbl. opmynupoBka Teo-
pembl Kponekepa-Kanenin o0 ycaoBiM COBMECTHOCTH JIMHEHHOM CHCTEMBI.

13. UccnenoBanue 0JHOPOHOM JIMHEHHOM CUCTEMBI U €€ peleHHe.

14. CobcTBeHHBIC 3HAYCHUS M COOCTBEHHBIE BEKTOPHI KBaIPaTHOW MATPHUIIHI.

15. JlekapTOBBI KOOPAUHATHI TOYKH HA IPSIMON U HA TNIOCKOCTH.

16. 3agaua 0 BEIYMCIIEHUH PACCTOSHHS MEXKTY TBYMsI TOYKaMHU Ha IUIOCKOCTH. 3aa4ua O JeJICHHH OTpe3Ka
B JJAHHOM OTHOIIEHUU. DOpMYIIbI I€EHUS OTPE3Ka MOMOIaM.

17. JIuHus Kak reoMeTpu4eckoe MeCTO TOYEK IUIOCKOCTH. OmpeneneHue ypaBHEHUs ¢ JBYMs IE€pEMEH-
HbIMHM U ypaBHEHMs JuHUM. [loHATHE TEKyIIMX KOOPAMHAT TOYKM M NApaMETPUUECKUX YpPaBHEHMU
nuHUM. /[Ba TMIA 3a/1a4 aHAJTUTHYECKON T€OMETPHUH.

18. Onpenenenue yriaoBoro koddduuuenra npsmoid. BeiBog ypaBHEHHs NMpsMOHM, NpOXOIAIIeH uepes
JAHHYIO TOYKY B IAaHHOM HallpaBJICHUH. Y paBHEHHE IPSIMOIL ¢ YyIIIOBBIM KO3 (PULIEHTOM.
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VYpaBHeHHUE MyYKa MPSAMBIX C IIEHTPOM B TaHHOH Touke. Dopmyna yrioBoro ko3¢ uienTa oTpesKa.
VYpaBHeHHe NpSIMOii, Tpoxoasiel yepes3 ABe AaHHble TOUKH. [IoHsATHE 0011ero ypaBHEeHuUs IPSAMOH.
Omnpeznenenue yriia MeXIy ABYMs MPSMBIMU Ha IUIOCKOCTU. BpiBOA (hopMysibl TaHreHCa 3TOTO yTJa.
VYcnoBust MapauieIbHOCTH U IEPIEHAUKYISIPHOCTH JIBYX MPSAMBIX Ha INIOCKOCTH.
Beluncnenue paccTossHAs OT TOYKH 10 IPSIMOM Ha IJIOCKOCTH.
OO1iee ypaBHeHHUE JTMHUN BTOpOoro nopsaaka. OnpeznenaeHue OKpyKHOCTH U BbIBOJ €€ KAHOHHMUYECKOTO
ypaBHeHus. [IpeoOpa3oBanue o0mero ypaBHEHUs! IMHUH BTOPOTO MOPSAJIKA K KAHOHUYECKOMY ypaB-
HEHMIO OKPY>KHOCTH.
Onpenenenue mapa®oibl M BBIBOJ €€ KaHOHMYECKOro ypaBHeHUs. CBoiicTBa nmapabouibl, e€ rpaduk u
YpaBHEHHE IIPU PA3JIUUHBIX OCSIX CUMMETPHH.
Omnpenenenye IUICca U BBIBOJL €0 KAHOHUYECKOI'O YPaBHEHUS.
CBoiicTBa 3JUIMIICA: IUIIC KaK CKaTasi OKPY>KHOCTb; BEPUIMHBI U OCH JIIMIICA; (OKYCHOE paccTos-
HUE, SKCLICHTPUCUTET U (POKAJIbHBIE PAJANYChl AJUIUIICA.
Onpenenenue runepOossl. KaHoHn4eckoe ypaBHeHue (63 BbIBOJA) U CBOWCTBA rUIepOOIIbl: BETBH;
OCHOBHOH IPSIMOYTOJIbHUK, aCUMIITOTHI, BEPIINHBI, OCH U (hopMma TUnepOoIIbl; (POKYCHOE pacCTOsIHHE,
HKCLIEHTPUCUTET U (OKAJIbHBIE PAJAUYCHI.
CkasisipHble U BEKTOpHBIE BeluuuHbl. OmnpeaeneHue BeKTopa U ero JUIMHbl. OnpeneneHue KoJIMHe-
apHBIX M paBHbIX BEeKTOPOB. [ToHATHE CBOOOAHOTO BEKTOPA.
OnpeneneHre ¥ TEOMETPHYSCKOE N300paKEHUE JTMHCHHBIX oreparii Haj Bekropamu. CBOMCTBA JTH-
HEHMHBIX ONepaluil U UX Ha3HauYEHHeE.
[IpsimoyronbHasi JeKapToBa CUCTEMa KOOPJAMHAT B MPOCTPAHCTBE. J[eKapTOBbI KOOPAMHATHI TOUKHU.
Paanyc-BeKTOp TOUKH, €ro pasjoxKeHue o 0a3ucy U KOOpAUHATHI.
Paznoxenue no 6a3ucy BekTopa, IpOXOIAIIEro Yepes ABE 3aJaHHble TOUKU. J[ekapTOBbI KOOPIMHATHI
BEKTOpA. 3allUCh JMHENHBIX ONEpaluil, yCIOBUI PAaBEHCTBA M KOJUIMHEAPHOCTH JBYX BEKTOPOB B KO-
OpAUHATHOHN (opMe.
OnpezeneHne CKaIsIpHOTo MPOU3BEICHHSI U €r0 CIEICTBHS: JIMHA BEKTOpa; (hopMysa KOCHHYca yria
MEX]1y IByMsI BEKTOPAMHU U YCIIOBHE UX MEPIEHAUKYIIPHOCTH; HAMPABJIAIONINE KOCUHYCHI BEKTOPA.
BbIBO ypaBHEHMS IUIOCKOCTH, MPOXOASILEH YePe3 3aJaHHYI0 TOUYKY NEPIEHIUKYISPHO 3aJaHHOMY
BekTopy. OOI1ee ypaBHEHHE TUIOCKOCTU. BBIBO (OpMYITBbIl paCCTOSIHUS OT TOYKH JI0 MIIOCKOCTH.
YpaBHeHMs NpsAMOil B npocTpaHcTBe. HaxoxneHne TOUky nepeceyeHms NpsIMOi U MIIOCKOCTH.
OmnpeneneHne 1 OCHOBHBIE CBOMCTBA (DYHKIIMH.
OcHoBHBIE crioco0b! 3aaanus ¢pyHKuuid. [Ipocreiiue, clnoxxHble U 3IeMeHTapHbIe (QYHKIUH.
[Tpenen nepemenHoi. OkpecTHOCTh TOUKU. KOHEUHBINH 1 OECKOHEUHBIN TMpeneda QYHKIMHU B TOUKE U
Ha OECKOHEYHOCTH.
OnuocTopoHHHE Tpeneasl. DOpMyITHPOBKA TEOPEMBI CYIIIECTBOBAHMS Tpeieia QyHKIIUHN.
beckoneuHo maisle, 0eCKOHEUHO OOJbIINE U OrpaHnueHHbIe GyHKIUU. VX cBOiicTBA.
DopMyTUPOBKH OCHOBHBIX T€OpeM O npeaenax GpyHkuuid. CiaencTBUs U3 TEOpeM.
Heonpenenennoctu Buna (0/0), (o0 — ), (00/0), (0 - o).
®opmyaupoBKa TeopeMbl 0 cxkartoil pyHnkuuu. [lepBbiit 3aMedarenbHblil penen. OCHOBHBIE CIIENCT-
BUS.
OcHOBHBIE TOHATHS O YUCIOBBIX MOCIEA0BATEIHHOCTSX.
Yucio e. Bropo#t 3amedaTenbHbIN IIpeaes.
Touky HEnpephIBHOCTU M TOUKH pa3pbiBa QyHKIUH.
CoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTPE3KE.

1 kypc, 2 cemectp
Omnpenenenne NpoOU3BOTHON, €€ TEOMETPUUYECKUI U (PU3NUECKUN CMBICII.
Hudbdepennmpyemocts u HenpepbIBHOCTH GyHKIMA. Juddepennman hyakuun. ['eomerpruyeckmii
cMbich auddepennnana GyHKIUN B TOUKE.
®opmyibl 1 ipaBuia auddepeHImpoBaHusl.
HuddepenurpoBanue ca0KHON QYHKIIUHN, HEIBHOM (YHKIUHU U (YHKIIUHU, 33JaHHON TTapaMeTpHye-
CKH.
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[TpousBoanbie U tudhepeHIaIbl BRICHINX MOPSIAKOB. PU3NYECKUN CMBICI IPOU3BOIHONW BTOPOTO
HOpsAJKA.

@opMyITupOBKa OCHOBHBIX T€OpeM Au(depeHIMaTbHOTO HCUHCIeHH. X reoMeTpruuecKuii CMBICI.
Onpenenenre MOHOTOHHBIX (QYHKUIMH. JlocTaTOYHbIE YCIOBUS MOHOTOHHOCTH.

OkerpemyM (yHkrd. Heo6xomumble v JOCTATOUHBIC YCIOBUS AKCTPEMyMa.

HauOosnbiiee n HaumeHblee 3Ha4YeHNUs (PYHKIHH.

. Bemmykiocts u Boraytocth rpaduka pyaknun. Touku neperuoda.
11.
12.
13.

AcumnToThl rpaduka GyHKIIUH.

[Tnan noxHOTO Hccaen0BaHUs (GYHKIMU U MOCTPOSHHS e Tpaduka.

Omnpenenenue QyHKIMU ABYX NepeMeHHBIX. O0macTs onpenenenus. [loHsTHE OKPEeCTHOCTH TOYKH,
BHYTPEHHEH TOYKH, OTKPBITOTO ¥ 3aMKHYTOT'O MHOXECTB, TPAHUYHON TOYKH, OTPaHUYEHHOTO ¥ HEOT-
PaHUYEHHOTO MHOXECTB.

[Ipenen u HeNpepHIBHOCTH (PYHKIUU JIBYX TIEPEMEHHBIX.

YacTHbIe IpUpaIleHNs] 1 YaCTHBIC IPOU3BOAHBIC (QYHKIIMHU BYX nepeMeHHbIX. [loaHoe npupamienue
Y TIOJIHBINA TuddepeHma.

[Tpunosxenue mosHOro MUdQepeHnrana K npuOIMKCHHBIM BEIYHCICHUSIM.

[TpousBoxnas Gpynkuuu z = f(x; y) no Hampasienuto. ['paguenT GpyHkunu, ero Gu3n4ecKuii CMbICII.

YacTtHble IPOU3BOAHBIC U MOJHBIN quddepeHnuan GyHKIMN IBYX IEPEMEHHBIX BBICIIMX TOPSAIKOB.
DkcTpeMyM (QYHKIUU ABYX MEPEMEHHBIX.

[TepBooOpasHas 1 HEONPEACIICHHBIM HHTErPaJL.

OcHOBHbIE CBOWCTBA HEONPEAECIEHHOTO UHTErpaa.

Tabnuiia HeonpeaeIeHHBIX HHTETPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX () YHKIIUM.

Meto1 HEMOCPEACTBEHHOIO HHTErPUPOBAHUS.

Metox HHTETPUPOBAHUS 3AMEHOM NTEPEMEHHOM.

Metol HHTErpUPOBAHUS MO YACTSIM. TpU TpyINmbl HHTETPAIOB, BEIYMCISIEMbIE METOJIOM UHTETPUPO-
BaHHS 110 YaCTSM.

CnenuanpHbple TPUEMbl BBIUHUCIECHUS WHTETPAJIOB OT TPUTOHOMETPUYECKUX (GYHKIUNA BHUAA

Isinm xcos"” xdx .

CreunanbHble TpPUEMbl  BBIUMCICHHMS HMHTETPAJOB OT HUPPAUMOHAIBHBIX (YHKIUN BHJA

JR[X, n‘/ax+b]dx
cx+d

Omnpenenenne onpeAeIeHHOro HHTerpaia. Teopema CynecTBOBaHUs ONPEJEIIEHHOTO HHTErpala.
OcHOBHbIE CBOWCTBAa OMPEIEIIEHHOTO HMHTErpajga. TeopemMa O CpelHEM 3HAaYeHUH HENpPEepbIBHOU
GbyHKIMM.

Brruucnenune onpenenenHoro wHTerpana: ¢opmyrna Herorona-JleitOHuIa, TEOpEeMa 0 3amMeHe Tiepe-
MEHHOW U 00 UHTETPUPOBAHUH 11O YACTSIM.

Hecob6cTBennbie uaTerpans | poxa.

Brruncnenue miomaay miockoi GUrypsl ¢ TOMOIIBIO ONMPEASIEHHOT0 HHTETpaIa.

Onpenenenre u OCHOBHBIE MOHATHS U (HepeHIINATIBHOTO YpaBHEHHS IEPBOTO MOPSAKA.

VYpaBHeHUs ¢ pa3/IeICHHBIMU U pa3esIOIIMMUICS NEPEMEHHBIMH.

Jluneitnoe nuddepeHmanp-HOe ypaBHEHNE TIEPBOTO MOpsAKa. Y paBHeHHE bepHym.

Omnpenenenre U OCHOBHBIC TOHTHSI MU (HEePEHIIMATBEHOTO YPaBHEHHSI BTOPOTO MOPSIIKA.
Jubdepennmanbapie ypaBHEHUS BTOPOTO MOPSAKA, AOMYCKAIOIINE MTOHKEHNUE TTOPSIIKA.
Omnpenenenre TMHEHHOTO HEOJHOPOAHOTO U OJHOPOAHOTO AU depeHInanbHOro ypaBHeHUs! BTOPOTro
MOpsIIKA € MOCTOSSHHBIMHU Kod(hdurmentamu. [loHsATHE TUHEHHON HE3aBUCUMOCTH IBYX (DYHKITHH.
CaolicTBa penieHN OAHOPOJHOTO YPaBHEHHUS.

Pemenue nuHeiHOro ogHOpoaHOro Mud¢depeHInaIbHOr0 ypaBHEHUSI BTOPOrO MOPsSIKA C MOCTOSH-
HBIMH KO3 PHUIIMECHTAMHU METOI0OM Diiliepa B CIydyae ACHCTBUTEIBHBIX KOPHEH XapaKTEPUCTHUECKOTO
YpaBHEHHS.




40.

Pemenue nuHEHHOTO OJHOPOAHOTO AU(QEepeHINANTBHOTO ypaBHEHUs BTOPOTrO MOPSIKA C MOCTOSH-
HbIMH KOd(UIIMEeHTaMu METOJ0oM Diijiepa B clydyae KOMIUIEKCHBIX KOpPHEH XapaKTepUCTUYECKOTO
YpaBHEHUS.

41. PenieHue TUHEHHOT0 HEOAHOPOAHOTO MU PEepeHIINaTILHOTO YPaBHEHUSI BTOPOTO MOPSJIKA C MOCTOSIH-
HBIMU KOX(PHUIMEHTAMU U MPABOK YaCThIO CHEIHMAIBHOIO BUa METOI0M HEONpeaeNeHHbIX Kod(hhu-
L[UEHTOB.

2.2.2 llpuMepHbIii 3K3aMeHaAllMOHHbII OUJIeT
1 xypc, 1 cemectp
DK3aMeHaIMOHHbIH Ouer Ne

1. Omnpenenenue o6paTHOM MaTpullbl. BRIpoXKIeHHbBIE 1 HEBBIPOXKICHHBIE MAaTPUIIbl. Beruucienue 06-
paTHON MaTpULbl 3-TO NOPsAKA.

2. YpaBHeHUs NpsMOH B pocTpaHcTBe. Haxo)keHne TOUKY nepecedeHus IpsMOoi U IIIOCKOCTH.

3. Haiigure KOOpAMHATHI ICHTPA U PAIANYC OKPYKHOCTH X’ +y° —4x+8y—16=0.

4. Haiinute KOOpIMHATHLI BEKTOPA a+b—2c, eciu a=2i+3j, b=-3j-2k, c=i+ j—K.

1 kypc, 2 cemecTp
OK3aMeHaIMOHHbI Ouer Ne
1. Dkcrpemym pynkuuu Y = f(x). HeoOxomumbie 1 10CTaTOYHBIC YCIOBHS YKCTPEMyMa.
2. MeTtoa HENoCPEACTBEHHOTO HHTETPUPOBAHUSL.
2 2
3. Tlpomepbte, 4TO 715 PYHKIUH Z —arctg Y BBIONHSICTCS PaBEHCTBO OZ|goz
X X3y Oyox
4. Haiigure yacTHOE perieHue qudGepeHHaaIbHOro ypaBHeHUs (1+x?)y” —2xy’ =0, YIOBJICTBOPSIONICE

HayaJIbHBIM yCI0BHAM Y(0)=0, y'(0) =3.

2.3 MeToauueckue MaTEPUAJIbl U TUIIOBLIC KOHTPOJbHBIC 3alaHUsA, HCII0JIB3YEMBIC 1JISl TE-

Kymiero KOHTpoJs nmo IMCHUIJInHEe

2.3.1 MeToanyecKkue MaTepUabl, HCMOJAb3yeMble A/ TeKylero KOHTPOJIsi 3HAHMI 1o uc-

OMILIMHE
HaumenoBaHnue oue- Kparkas xapaktepucruka oneHoynoro | IlpeacrasiieHue o1ieHOYHOI0
HOYHOIO CpeacTBa CpeACTBa cpeacTBa B ponae
KoHTtponbnsIii onpoc KoHTposbHBIN 01Ipoc — 3T0 MeTOX OLleHKH | [IpuMepHBbIl mepeyeHs BOIpo-
YPOBHSI OCBOEHHMS KOMIIETEHLIUH, OCHO- | COB K 3a4ETY U dK3aMEHY
BaHHBIM Ha HemocpencTBeHHOM (Oecena, | Bompockl, BbIHOCMMBIE Ha ca-
WHTEPBBIO) WM ONOCPEIOBAHHOM (aHKE- | MOCTOSITENIbHOE U3yUCHHE
Ta) B3aUMOJCHCTBUMU TperojaBareis u | 3aJaHus I CaMOCTOSTEIHbHOM
cTyzaeHTa. ICTOUHUKOM KOHTPOJISl 3HAaHUM | paboThI
B JJAaHHOM CIJIy4ae CIIY’)KHT CIIOBECHOE WU
MIICBMEHHOE CY)KJEHHUE CTY/IEHTa
Homarmaee 3amanue Jomaraue 3a1anus — oJlHa U3 OCHOBHBIX | JloMamrHue 3aaanus
¢bopM camocToATENbHOI paboThI CTYyICH-
TOB, HaIlpaBJIEHHAs! HA YCBOEHHUE U 3aKpe-
IJICHWE TOJIYYEHHBIX 3HAHUM Ha 3aHATH-
SX.

APwnhE

2.3.2 Bonipochkl, BBIHOCHMBbIE HA CAMOCTOSATEIbHOE H3yYeHHe

1 xypc, 1 cemectp
Onepauuu Haa MaTpULIAMU U UX CBOMCTBA.
CaolicTBa onepaiui HaJl MaTpUILlaMHU.
Onpe;[enHTenH, nux CBOﬁCTBa 1 BBIYHCIICHHUC.
OrnpenenuTeny BBICIINX MOPSIIKOB.
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OO6parHas matpuna. PemeHre MaTpU4HbBIX ypaBHEHUH.

Pemenue cucremsl 3-X TMHEWHBIX YpaBHEHUM ¢ 3-Ms HEM3BeCTHBIMHU 1O popmynam Kpamepa u meto-
JIOM 00paTHON MaTpHULIBI.

Pemrenne nunelnbIx cucreM MeroaoM [Maycca.

Pemenue nuneiinbix cucrem merogom JKopaana-I'aycca.

Brruucnenune o6parHoii Matpuiibl MmetoioM JKopaana — [aycca.

. Beruucnenue panra marpunsl merogom JKopaana — ["aycca.
11.
12.
13.
14.
15.

HccnenoBanue cCOBMECTHOCTH JIMHEHHBIX CUCTEM 110 TeopeMe Kponekepa — Kanemnu.
Brruuciienne coOCTBEHHBIX 3HaYEHU M COOCTBEHHBIX BEKTOPOB KBAaPATHOW MATPHIIBI.
JlexkapTOBbI KOOPIMHATBI TOUYKH HA IPSIMOM U HA IJIOCKOCTH.
JIBe mpocreiire 3a1a4i aHATUTUHIECKOW N'€OMETPUHU HA TIOCKOCTH.
CocraBieHre ypaBHEHUS JIMHUM KaK F€OMETPHUUYECKOro MecTa TOo4eK, 00IaJaroliuX 3alaHHbIM CBOM-
CTBOM.
VYpaBHeHHe NPsAMOMN: a) NPOXOAALIeH yepe3 JaHHYK TOUYKY B JaHHOM HalpaBiIeHUU; 0) C yIJIOBbIM
KO3 PHUIHEHTOM; B) MIPOXOASIIEH Yepe3 ABE JaHHbIE TOUKH; T') 001Iee ypaBHEHHE MPSIMOH.
VYpaBHEHME ITyUKa MPSAMBIX.
VYron Mexay AByMsl IPSAMBIMHU, YCJIOBHS MApaJIEIbHOCTH U MEPIEHANKYIISIPHOCTH MPSMBIX.
PaccrosiHre OT TOYKH 10 IPSMOM.
CMmenaHHble 3a7ja4d Ha MPSMYIO.
KpuBsie BTOpOro nopsijika: OKpy>KHOCTb, 3JUIUIIC, TUIiepOoia u napabdona.
JlexapToBbl KOOPAMHATHL, AJIMHA 1 HAIIPABJISIIOIINE KOCUHYChI BEKTOPA.
JIuHeliHble ONEpalluu HaJ BEKTOpaMH B KOOpAUHATHOW (popme. Paznokenue BekTopa mo 6asucy Ha
IIJIOCKOCTH.
CkansipHOE IPOU3BENCHNE BEKTOPOB U €TI0 CBONCTBA.
YpaBHEHHE IOCKOCTH.
YpaBHeHus npsamon. IIpsmas 1 I0CKOCTb.
Oynkiug. O0nacTh onpeaeieHus GyHKIUN.
PackpsiTre HeonpenenénHoct Buaa (0/0), 3aJaHHOM OTHOIIEHHEM MHOTOUYJIEHOB.
Packpritue Heonpeaenénnocreit Buaa (0/0), 3a1aHHBIX HPPALMOHAIBHBIMU BBIPAKEHUSMHU.
PackpsiTie HeonpeaenéHHocTel Buaa (00/o0), 3a1aHHBIX OTHOIIEHHEM MHOTOYJICHOB.
PackpeiTie HeonpenenéHHOCTeH Braa (00—0).
IIepBb1il 3aMeUaTenbHBIN peae.
1 kypc, 2 cemectp
HaxoxaeHne mpou3BOJAHBIX C MOMOIIBIO TAaOJUIBl U MpaBuil AU GEepeHIUPOBaHNST OCHOBHBIX 3Jie-
MEHTAPHBIX ()YHKITHHA.
[Tpon3BoHBIE CITOKHBIX ()YHKITHM.
Huddepennnan GpyHKImu.
[Ipou3BoiHbIE HESABHBIX (DYHKIUH.
PackpsITHEe HeonpenenIEHHOCTEN 110 NpaBuily Jlonmuras.
VYpaBHeHHe KacaTelbHONU U HOpMaU K rpaduky QyHKIUH, 3a/1aHHOM MapaMeTpudecKu.
HawuGonpuiee 1 HanMeHblee 3HaUeHus QyHKIIUH Ha OTpe3ke [a; b].
UccnenoBanue GpyHK1MiA U TOCTpoeHUE TpaduKOB.
Haxoxxnenue obnactu onpeaeneHus GyHKIMU ABYX MEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IIEPBOTO MOPSIIKA.
[Monuslit nuddepenman GyHKIUU ABYX HepEMEHHBIX.
[IpousBogHas Mo HanpaBiIeHUIO. ['pagueHT.
YacTHble TPOU3BOIHBIE BBICIINX HOPSAIKOB.
OKkeTpeMyM (QYHKIMH JBYX IEPEMEHHBIX.
MeTtoa HENOCPENCTBEHHOTO UHTETPUPOBAHHUS.
MeTto1 MHTErpUPOBAHMS 3AMEHON TTEPEMEHHOM.
MeTo MHTETPUPOBAHUS 110 YACTSM.
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CHGL[I/IaJIBHBIe HpI/IéMBI BBIUUCJICHUA HHTCIPAJIOB OT TPUTOHOMCTPUUCCKUX W HPPATUOHAIBHBIX

. . - n ) ) ax+b
dbysakuii Buaa: 1) Ism xcos" xdx ; 2) IR[X, ‘/cx+d de

Brrauciienue onpeaenéHHOro HHTErpaa.

Brruncnenme HecOOCTBEHHBIX HHTETPAIOB 1-ro poja.

Brruuciienue miomaay miockoi Gpurypel.

Pemenne muddepeHIManbHBIX ypaBHEHUH C pa3ICICHHBIME U PA3CIITIOIIUMUCS TIEPEMEHHBIMH.
Pemenune nmuHeiHbIX uddepeHInaIbHBIX YPaBHEHUH IEPBOT0 TOPsIIKa METO0M bepHyum.
CriennanbHble PUEMBI perieHus: AU GepeHIIUaATbHBIX YPABHCHUI BTOPOTO MOPSAKA, JOIMYCKAIOIINX
noHmwkeHue nopsiaka: 1) y" = f(x); 2) F(xy;y)=0;3) F(y;y;y")=0.

Pemenne nuHEHHOTO OJHOPOAHOTO MU(GEPEHIMATHFHOTO ypaBHEHUSI BTOPOTO TOPSIKA C TOCTOSH-
HBIMU KO3 pHIeHTaMu.

Pemenvie muHEeHHOT0 HEOTHOPOIHOTO AUPPEPEHIINATHHOTO YPABHEHHS BTOPOTO MOPSIIKA C TIOCTOSH-
HBIMU KOX((PHUIIMEHTAMH U MPABOM YaCThIO CIIEIHAIBLHOIO BUIa METOIOM HEONPEACICHHBIX KOAphu-
IUEHTOB.

2.3.3 3ajanus 1J1s1 CaMOCTOSAITEIbHOM PadoThI

1 kypc, 1 cemectp

0 01 1 10
1. Haiinure matpunty C = -5A + 2B, eciu A=|-1 0 1|, B=|1 2 0.
0 21 0 01
2. Haiinute mpou3BeIeHNEe MaTPHIL:
3 Y3 4 1 -3 2Y2 5 6
a)( j{ J; 6) |3 -4 1|1 2 5];
5 —-4)\2 5
2 -5 301 3 2

5) (4 3}(— 28 93 j(? 3)
7 5/ 38 -126)2 1
3. Haiigute Te u3 npousBenenuit marpui; AB u BA, KoTopbie CyIIeCTBYIOT:
21 2 0 3 3 4 3 -2
oade y i) eli ) o af arole 2
011 11 23 5 -4
RS20 =3
4. Haiigute 3HaueHne Mmaorowicna f(x) = 3x> —2X+5or Matpulpl A=[2 -4 1],
3 -5 2
5 8 -4)\3 2 5
5. Haiinute mpousBenenue matpuil (6 9 -5[4 -1 3.
4 7 -39 6 5
6. Haitmure Te u3 mpousBeneHuit marpuil AB u BA, KoTOpbIe CyIIeCTBYIOT:

51 1 00
1 2 21 3
a)A= , B= ; 6)A=02,B=010.
3 4 0 01
1 3 0 0 1
o 5 4 -1
7. Haitnute matpuny A° u ee cien: A= = _ A8
5 2 -3
8. Haiinure 3naueHue muorowrena f(x) = x° — 7x? + 13x — 5 or Matpunsl A=|1 3 -1
2 2 1
-3
9. BeiurcauTe ONpeeuTeN b BTOPOro MOpsiiKa -

10. BerurcnuTe onpenenuTens TPEeThero mopsaKa:



11 1 5 6 3
a) L 2 3; 6)0 2 0
1 3 6 7 4 5
1 1
11. Pemnte ypaBHeHue I 1-x 1 |[=0.
1 2-X
12. BerarcnuTe OnpeeuTens:
2 -3 41
4 -2 3 2 .
a) 4 b c g Pasuarad eromo neMeHTaM 3-ii cTpoKy;
3 -1 4 3
al=2@o
b 3 1 4
0) ¢ o | o|>Pasiarasiero o sieMeHTaM 1-ro cronbua.
d 110
13. Boruncnute onpenenuTenu 4-ro nopsaka:
-1 3 1 2 3 5
-5 8 2 7 7 6
a) : 0)
4 -5 3 -2 5 4 3
-7 8 4 5 -5 -6 -5 -4
14. Beruncnute onpenenutenu 4-ro nopsaka:
1 T T 0 ~wli—_ -
-1 1 -1 - 1 011
a) ; 0) .
1 1 -1 1 1101
1 1 1 - 1110

15. HaiinuTe oOpatHyto MaTpuily A AByMs CHOCO0aMHU — C TOMOIIBIO MPHCOCAMHEHHS MAaTPHIIbI
U C MIOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3zoBaHMil:

12 -1 -2
3 3= g4
a) A=|2 3 5|; 6) A= :
2 2 -4 -3

357
38 -1 -6

16. Pemnte MaTpu4HbIE YpaBHEHUS:

of; G ox (3 LHT )
ofs s o6 o) nA-x=8ime (3 ). o-(3):

1 2 3 5 -4 0 2
n) A-B'-X=C,tme A= , B= , C= .
-1 2 0 -3 1 2 -8

17. Meronom obpatHOit MaTpuIlsl U 1o Gpopmysiam Kpamepa pemnre cucreMy ypaBHEHUH:
5%, +8X, + X3 =2,
3%, —4x, =6,
a) 0) 13%, —2X, + 6%, =7,
3X%, +4x, =18;
2%, + X, — X3 =—5.
18. Meronom l"aycca pemnute cuCTeMbl TMHEHHBIX YPAaBHEHHI U HAWUTE BCe Oa3UCHBIC PEIICHUS:
= 2%, +3X, —2X; = 2, 5%, +3X, +5X%; +12x, =10,
a) {3%, — 2%, + X, = 2, 0) 42X, +2X, + 3%, +5x, =4,
—5x, +10x, — 7x; =10; X+ TX, + 9% +4X%, = 2;




6X, +4X, +5%; +2X, +3%; =1,
X, + 2%, — 2%, + 5%, =3,
3% +2X, — 2%y + X, =7,
B) T) 1—3% —2X, +12X, — 7X, = -5,
9%, +6X, + X3 +3X, + 2%, =2,
2X, +3X; +4X, = 2,
3%+ 2X, + 4%y + X, +2X; = 3;
—6X, +9X, +3X; + 2%, =4, X, +5X, +3%; =2,
1) 14— 2% +3X, + 5%, +4X, =2, €) 12% +9X, +5x; +3x, =7,
—4x, +6X, +4X; +3X, =3; X, +3X, + X3 +6X, =8.
19. Haitnute panru MaTpwil:
2 -1 -1 2 -1 -1 2
a) A= 3 1 -1}, 6) A=| 3 1 -10
-4 -3 1 -4 -3 1 1

20. UccnenyiiTe cucreMy ypaBHEHUH OTHOCHTEIBHO MapamMeTpa O M HaiauTe olliee perieHue
CHUCTEMBI.

— X, +3X, —4x, =1, oxX; + 2%, +3%; =3,
a) 2% +2X, +axy =1, 0) {— X, +4X; =2,
—2X, +3%; =1, X +2X, =X, =0;
X +2X%; =3, X — X, +2X5 = 2,
B) 13X, + X, +6X; =9, I) =X +2X% +X; =a—2,
—2X, + X, + X3 =4 3%, —3X, + 6X; =6 — .
21. HalimuTe COOCTBEHHBIC 3HAUCHHS 1 COOCTBEHHBIE BEKTOPBI MAaTPHUIIBI A!
-1 0 2
a)A:[B _4j; 6) A=| 0 3 0f;
-2 1
1 00
2 0 -6
B) A=| 1 3 -2/,
10 1
22. Haiture Benuuuny AB u jmuny |AB| oTpe3ka AB, 331aHHOTO TOYKAMHU:
a) A(3) u B(11); 0) A(-5) u B(-3).
23. Beruncnure KOOpAUMHATY TOUKHU A, €CIIH U3BECTHBI:
a) B(-3) u BA =2; 0) B(-1) u |AB| =5.

24. Onpenienute, B KaKUX YETBEPTAX MOXKET ObITh pacmosnokena Touka M(X; ), ecu:

a)xy>0;0)x—-y=0;B8)x+y>0;r)x-y>0.

25. TTocrpoiite Touku A(4; 1), B(3; 5), C(-1; 4) u D(0; 0). Eciu TOYKH MOCTPOCHBI MPABUILHO, TO
noiry4deH kBazpaT. Kakosa ero miomians? YeMy paBHa JUTMHA CTOPOHBI 3TOTO KBanpara? Haiiaure koop-
JMHATHI CEPEINH CTOPOH KBaJIpaTa.

26. Onpenenute KOOpaAMHATHI KOHIIOB A U B oTpeska, kotopsiit Toukamu P(2; 2) u Q(1; 5) pa3ne-
JICH Ha TPU paBHbIC YaCTH.

27. Tpu BepummHbl napamienorpamma — touku A(3; -5), B(5; —3), C(-1; 3). Onpenenute ueTBep-
Ty10 BepinHy D, npotusomnonoxuyo B.

28. Hanmmute ypaBHeHHE OKPY)XHOCTH ¢ IeHTpoM C(—2; 3) m pamuycom, paBHbIM 5. M3BecTHO,
yro Touyka A(a; —1) IexkuT Ha 3Toi oKpyx)HOCTH. Haiinute a.

29. Hanumute ypaBHeHHe TpaekTopuu Toukd M(X; Y), KOTOpas mpu CBOEM JIBMIKCHHUH OCTAETCSI
BaBoe¢ Omke kK Touke A(—1; 1), uem k Touke B(—4; 4).

30. HanuimuTe ypaBHEHHE MHOXECTBA TOYEK, PABHOYAAICHHBIX OT Touku F(2; 2) u ot ocu OX.

31. HanmmmTe ypaBHEHHE JIMHUAM, IO KOTOPOH ABmkercs Touka M(X; Y), paBHOyJalieHHas! OT Ha-
yaja KOOpAWHAT U OT Touku A(—4; 2).

32. Onpenenure TpaeKTOpuro Touku M, KOoTopas mpu CBOEM JABUKCHHH OCTAETCS BABOE OIMKE K
touke F(—1; 0), uem k mpsimoii X = —4.

33. CocraBbTe ypaBHEHHUE NPSMOM, IPOXOISIICH Yepe3 Hauyallo KOOPAMHAT M 4epe3 TOuKy (—2; 3)



U IIOCTPOMTE €e.

34. YpaBHeHUs MPSMBIX TPUBECTH K BUILY «B OTPE3Kax» Ha OCSIX:

a) 2x— 3y = 6; 3Xx—2y+4=0.

35. Hanumure ypaBHeHHE MpsIMOii, mpoxosiieii yepe3 Touky A(—4; 6) u orcekarorieir oT oceit
KOOP/AMHAT TPEYTOJbHUK TUIOIIAIbI0, PABHOM 6 KB. €/1.

36. Hanuiure ypaBHEHHE MPsAMOM, mpoxoasiiei yepe3 Touky A(2; 3) U COCTaBIAIONIEH ¢ OCHIO
Ox yrou: a) 45°%; 6) 60% B) 135% 1) 0° — 1 HOCTPOMTH €€.

37. Cropoust AB, BC u AC Ttpeyrosbanka ABC J1aHbl COOTBETCTBEHHO YpaBHECHHSIMHU
4x+3y—-5=0,x—-3y + 10 =0, x— 2 = 0. Onpenenure KOOPAUHATHI €TO BEPIIHH.

38. Hanuiure ypaBHEHHS IBYX MPAMBIX, MPOXOAAIKX depe3 Touky A(4;5), Tak, yToOBl OaHA
ObuTa mapamiensHa ocu OX, npyras napamiensHa ocu Oy.

39. Onpeaenute yroia MEXIy IPsIMbIMHU:

a)5x—y+7=0u2x-3y+1=0; 0) 3Xx—4y =6 u 8x + 6y = 11.

40. Hanuiiute ypaBHEHHME MEPIEHAUKYIsIpa, omyiieHHoro u3 Toukd A(6;2) Ha mupsamyro
X—4y-7=0.

41. HanuiiuTe ypaBHEHHE MPSAMOM, mpoxosiieii yepe3 Touky A(—4; 3) u mapamienbHoi apyroi
npsMoii X + 2y + 3=0.

42. Tan tpeyronbuuk ¢ Bepumuamu A(—2; 0), B(2; 4) u C(4; 0). Hanuiute ypaBHEHHS CTOPOH
TpeyroibHuKa, Meauanbl AE, BeicoTsl AD u HaliauTe niuny meauansl AE.

43. Haiinure paccrosuus touek A(4; 3), B(2; 1), C(1; 0) u O(0; 0) ot mpsimoit 3x + 4y — 10 = 0.
[TocTpoiiTe TOUKH U IPSIMYIO.

44. Haiinute ypaBHEHHE KAacaTeNbHON K OKPY>KHOCTH X° + y2 =5, mpoxopsiieit yepes Touky (1; 2).

45. JIBe CTOpOHBI MapajuieorpaMma 3a1aHbl YpaBHEHUSIMHA Y = X — 2 u 5y = X + 6. J/lnaronanu ero
nepeceKkaroTcsl B Havajie KoopauHaT. Hamummre ypaBHeHMs ABYX APYTHX CTOPOH Mapaiernorpamma u
€ro JuaroHajen.

46. Hannmute ypaBHEHUE MPsAMOHM, Mpoxojsiiedl dYepe3 Touky M mepecedeHus MPsMBIX
2X -3y +5=0u 3x+Yy—7 =0 u nepneHANKYIIPHON K IPAMOii Y = 2X.

47. TlokaxuTe, 4TO ypaBHeHHe X + 2X + y? = 0 3a/aeT Ha IIIOCKOCTH HEKOTOPYIO OKPYKHOCTb.

48. YcraHoBuUTE:

a) nexxut i touka N(4,1; 1,9) Ha okpyxuoctH ¢ nentpoM C(1; —2) u paguycom 5;

6) TexKuT 11 Touka K (0; 24/6 —2) Ha 3TO %ke OKPYKHOCTH;

B) jexut Jin Touka A(160; —1) Ha okpykHOCTH ¢ IeHTpoM (147; —6) u pamuycom 13.

49. TlocTpoiiTe JIIIHIIC X% + 25y° = 225. Haiigure: a) momyocH; 0) KOOpAWHATHI (POKYCOB;
B) OKCLICHTPUCHUTET.

50. HanmummmTe kaHOHUYECKOE YpaBHEHHUE DILIUIICA, €CIIH U3BECTHO, UTO:

a) paccTosiHUE MeX 1y OoKycaMu paBHO 8, a Majias moixyocs b = 3;

0) paccTosiHue MeXy (hoKycaMu paBHO 6, a SKCLIEHTPUCHUTET & :g ;

B) pacCTOSIHHE MeXTy (poKycaMu paBHO 2413, aa—b = 1.

9
51. Hanumure KaHOHHUYECKOE YPABHCHUC DJJIIUIICA, MPOXOAAIICTO 4YCpPE3 TOYKU M1(4; —j )51

5
M (%ZJ

3

52. Dnnc npoxXoauT Yepe3 TOUKH M1(2; \/5) u My(0; 2). Hanmmmre ero ypaBHeHHE M HalaWTe

paccrosinus Touku M oT QoKkycoB.

53. Halitu mymHy XOpABI JUTATICA X2 + 2y2 = 18, gensmieii yroa MeX1y OCSIMHU TIOTIOJIaM.

54.0pauHaThl BCEX TOUYEK OKPYXKHOCTH x* + y2 = 36 cokpamieHsl BTpoe. Hamuimmure ypaBHEHHE
MOJY4Y€HHON HOBOW KPUBOM.

55. IMoctpoiite rumepbory 16x” — 9y* = 144. Haiiure:

a) ICUCTBUTEIPHYIO W MHHUMYIO TIOJIyOoCH; 0) KoopauHAThl (OKYCOB; B) IKCIIEHTPUCHUTET;
I') ypaBHEHUS aCUMITOT.



56. 'unep6oa IPOXOaUT d4epe3 TOUuKy M (6;—2+/2) 1 uMeeT MHUMYIO moiyock b = 2. Hamummure
ee ypaBHEHHE U HalUTe paccTOSTHUSA ToUku M 0T (hOoKyCOB.

57. Onpenenute TpaekTopuio ToYkM M, KOTOpas ABUXKETCA TakK, YTO OCTAe€TCs BJIBOE AAJblIe OT
touku F(-8; 0), uem ot mpsimoit X = —2.

58. IoctpoiiTe mapabdory y2 = 6x. Haitnure: a) koopauHatsel hokyca; 0) ypaBHEHHUE TUPEKTPHUCHI.

59. Hannmute ypaBHeHUe mapaboibl U ypaBHEHUE AMPEKTPUCHI, €CIIM M3BECTHO, 4TO Mapaboia
CUMMETpPUYHA OTHOCUTENIbHO ocu OX M 4TO TOYKA MepeceyeHuss NpsAMbIX Y = X U X + Y = 2 JIeKUT Ha Na-
paboue.

60. Hanummre ypaBHeHHE MHOXECTBA TOYEK, OJJMHAKOBO YAAJICHHBIX OT Hayalla KOOPAUHAT U OT
npsmoit X = —4. HaliquTte TOUKu nepecedyeHns 3Tol KpUBOM ¢ OCSIMU KOOPJIMHAT U ITOCTPOMTE €e.

61. Hans Touku A(3; —1; 2) u B(-1; 2; 1). Haiimure KoOpAMHATBI BEKTOPOB AB M BA.

62. Haitnure nnuny Bexktopa a=9{20;30; —60} U €ro HaIpaBJIAIONIIe KOCHHYCHL.

63. Onpenenure Touky N, ¢ KOTOpoii coBmagaeT KOHell BekTopa a={3;—1 4}, ecllu ero Hayajuio
coBnanaer ¢ Toukor M(1; 2; -3).

64. Bextop a cocrapisieT ¢ KoopauHaTHeIMU ocsimu OX u Oy yrisl oo = 60°, B = 120°. Beruuciure
€ro KOOpAWHATHI IPU YCIIOBHUH, YTO lal=2.

65. B npsmoyronsarke OACB toukn M u N — cepenunst ctopon BC u AC. Pasznoxkute BekTOp
OC =c¢ 1o BekTopaM OM =a u ON =bh.

66. /lanbl 1Ba BeKTOpA: a={3,-2,6) u b={-2;1;0}. Ornpeaenure MpoeKIMKU Ha KOOPIUHATHBIE OCH

CJIEIYIOIMX BEKTOPOB: a) a+b; 6) a—b; B) 2a;r) —%5;;{) 2a+3b; e) %5—5.

67. Onpenenure, NIpyU KAKUX 3HAYEHUSX O, B BEKTOPHI a=-2i+3j+Bk U b=0ai—6]+2k KOJIHHE-

ApHBI.
’ 68. JlaHbl BeKTOpHI a ={4; —2; —4}, b ={6; —3; 2}. Briuncnure: a) (a+b)?; 6) (a—h)2.
69. Onpenenute yroia MKy BEKTOpaMH a ={2,-4,4} n b ={-3; 2; 6}.
70. OnpezienuTe, MU KaKOM 3HAYEHUH M BEKTOPhl a=mi—3j+2k ¥ b=i+2j—mk B3aMMHO Tep-
EHIUKYISPHEL

71. Packpoiite ckoOKH B BRIpakeHUH (2i — j)- j+ (j — 2k) -k + (i — 2k)2.

72. Naubt Touku M1(0; —1; 3) u My(1; 3; 5). CoctaBbTe ypaBHEHHE TIOCKOCTH, IPOXOIAIICH Yepes
TouKy M; mepIeHIuKyIIpHO BEKTOpY M,M, .

73. Haiinute paccTossHME MEXIy NapaieNbHBIMA TUIOCKOCTsIMH 4X+3y—-52-8=0 mu
4x+3y—52+12=0.

74. HanuiuTe ypaBHEHHE IUIOCKOCTH, MPOXOJsiiei depe3 Touky Moy(3; —2; —7) mapamiensHo
miockocTu 2X — 32 + 5 =0.

75. CocTaBbTe KaHOHMYECKHWE YypaBHEHHUS MPSAMOM, MpOXOJsAlied dYepe3 JABE JaHHbIE TOYKHU
(1;-2; H)u (3; 1; -1).

76. HaruiuTe nmapaMeTpuyecKkrue ypaBHEHHS MPSIMOiA: a) MPOXoasmien yepe3 Touky Mo(—2; 1; —1)
¥ TIapajielbHo BeKTopy a={L — 2; 3}; 6) mpoxoasmeii uepes Touku My(3; —1; 4) u My(1; 1; 2).

77. Joxaxwure, yto mpsMas X=3t—2, y=-4t+1 z=4t-5 mnapamienpHa IUIOCKOCTH
4x-3y—-62-5=0.

78. HaiinuTe TOuKy nepecedeHus NpsMoil U IIOCKOCTH:

a)x=2t—1,y=t+2,z=1-1,3x-2y+z-3=0;

o) Xyl 2+l y oy _29=0.

2 1 2
79. HaiiguTe o6sacTh onpeneneHusi PyHKIIHIA:
a) y=X-2++/2-X; 0) y=v4-x*;

B) y=log;(2x-1).
80. HaiiguTe npenesr:



2_
25 6) li X 5x+6;

a) lim lim
)x—>5 X—-5 )x—>3 X—3
B) Iimx3—X2; T) Ilmx—x+1.
-1 x®+1 ol X3 —3x+2
81. Haiigure npenesl:
. 5x®—7x . 2x-3
a) lim : 0) lim :
) fim 1-2x° ) fim x2+2
. 2x3+4 x?
B) lim ; lim '
) X—0 X2+5 ) xa3\/_ 3
. (x+D"°x* +1) VI+x—y1-x,
n) lim > 3 = e) lim—————;
x> (3X+1)°(x+5)°(x—-1) x>0 X
_ 2
)K) IIm\/1+x l; 3) lim 7X +§x+1 .
x>0 X xoe 34+ 14X° + 2X
82. Haligure npenebl:
a) lim 1 2 ; 0) lim NN 24 ;
i x-1 x*-1 -2 X+2 X -4
B) Iim(\/x2+4x—xj; r) Iim[\/x2+4x—xj;
1) Iim(\/x2+3x+l—\/x2—3x—4j; e) Iim( x2—3—5xj;
X—>+00 X—>—00
XK) Iim( 9x2+1—3x).
83. Haiinure npenensr:
sin3x . sin7x
a) lim : 0) lim——;
VA ) N
8) lim sinl10x . r) Ilmtg x—35|nx;
X—n s|n9x x—0 X
2xsinx
m————,
x-05ec2X —1

1 kypc, 2 cemectp
1. Haitnure npou3BoaHbIe GYHKITHI:

1) y=x"+3x*-2x+1; 2) y=3% x+1—%+4;
X X

3) y:3+4x2+§/F+i2+sinx+cosx+lnx; 4) y=4e* +arctg x +arcsin x;
X

. tgx x*. . i
5) y=e —T+T, 6) y = arcsin x + 33/x + 5arccos X ;
7) y=tg x—ctg x; 8) y=xcosx;
9) y = xarccos X ; 10) y =3/xarcctg X ;
11) x +1, 12) COSX
Cx2-1’ "1+ 2sinx’
13) yz%; 14) f(x)_% Hargure f'(0);
15) f(x) = xInx, Haiizure /1), f'(e), f'(1/e), f'(1/e?).
2. Haiinure mpou3BogHbIC (YHKITHI:
1) y=%cos(a—bx); 2) y=+v1-x*;
3) y=sin’x; 4) y=tg(x*+3);
5) y=Incosx; 6) y—In(1+cosx)'
7 y=In(x*+2x); 8 —arct
) y=1In( ) ) y= \/— g\/—



x—3 x* .
9) y_—In? 10) y_Inl_XZ,

11) y= %ex(sin X +COS X) .

3. Haiinure npoun3BoaHbIe YHKITUI:

1) y=+v2x-sin2x; 2) y=1tg®x—3tg x+3x;
w3 X _ L+sin2x .
3) y=dg 3’ 4) ~1-sin2x’
5) y=xe’; 6) y=(x+2)e™;
1
7) y=eix; 8) y=logscos7x;
9) y:In(\/;—\/x—l); 10) y =arccos(1-2x) ;
11) y =arcsin/sinx ; 12) y = Inarccos 2x ;

13) y — e«/1+lnx .
4. Haiinute mpon3BOIHbIC (DYHKIIU:

a) y:In(x+1+\/x2+2x+3]; 0) y=|n(x+\/x2+5);
B) y== (le X +arcsmxj r) y=In Tl;

e +
1) y:In[sinx+\/1+sin2xj; e) y=Inarctgvl+x* .

5. Haiingure auddepernnans GyHKITi:

4x

a) y=sin®2x; 0) y=|n(sin\/;).
6. Haiinnte npou3BOAHbIC HEABHBIX (DYHKITHIL:
a) xsiny+ysinx=0; 0) x* +y® =sin(x-2y);

B) e —cos(x* +y?)=0.
6. Haiinqute npenensl no npasuiy Jlonurans:

X _ 2
a) lim&—1; 6) lim —3"2*2;
x>0 X 1 x* —4x? +3
B) |Ime—2, r) lim(xe™);
X—>+30X X—>+0
2 1 . 1 1
lim L~ |, e) lim—-=1|;
Y Hl(XZ_l X_J ) x»O(smx xj
X_ —X_
lime =& —<X .e g Y 3) lim X =29 X argtg X3
x—0 SINX — X Xx—0 X

7. HpI/IMeHHH METO HCITOCPECACTBCHHOI'O HHTCTPHUPOBAHUS, BEIYUCIIUTE NHTCTPAJIbI:

2 3 h X X -
a) I(1+x2_ﬁjdx’ 6) j(z +39dx;
B) j(sinx+5005x)dx; r) J'[Xzi25+\/le+5jdx;

- dx ;
szxj

) J‘(\/Ai_xz+le+3de; e) jex(l-i- cs

5x° +1 3tg? X+4,
XK dx ;
) .[ x* 3) I sin? x

8. Beruucnure uHTETpAHL:

. dx
a) |sin7xdx; 0) | —
) I ) -[COSZSX



) I 9x2 —1-
9. Beruuciure AHTErPaJIbI:
1) j—dx :
V2 3x
3) j :

X2 +4x+5"

)

) J‘ sinx X

1+ 3cos x

X o
11) J‘m (t =1+|nX),

10. Beruncnure HHTErpab:

a) Ie’XBXde t=e"):
¥
e
B dx
) | N
1) J.xzsxlx3 —8dx (t=x*-8);
K) I\/3+m55xsin5xdx;

) e*dx
g

dx
D J‘\/9x2—5 .
2) J\/Zx—de;

4)J' dx .
Vx? +2x+3
6) th xdx ;

4x
8 e—d ;
)~[5 2e¥ X

10)]\/%04);

\/1+Inx

12) j

0) jeSi”Xms xdx ;
arctgx

D) J.l+x '

100

J- (arctg x)

dx (t = arctg X) ;

arccos X
) |

Fx

11. C nomo1bio METO/1a MHTETPUPOBAHUS 110 YACTSIM BBIYUCINTE UHTETPAIIBI:

1) J.xe’xdx;
3) szcosxdx;
5) jlnxdx;
7) jxarctg xdXx ;

9) [ 2%,

COS™ X

12. BBIYHCIIUTE HHTETPAJTBI:

a) I\/_;/i dx
)J-smx

1) Isin3 xc0s? xdx |

K) I(1+ 2c0s x)2dx ;

13. Beruncnure uHTErpasIb:

a) j(ﬁ— xz)dx ;

7':/ 4

2) Ixsinxdx;

4) szexdx;

6) I(x2+3x+2)lnxdx;
8) Iarcsin xdx ;

10) Ie*sin xdx .

0) Icos3 xsinxdx ;
r) Isin3 xdx ;

dx ;

cos® x

e
J.sinz X
3) Itg“xdx.

/2

0) Icos xdx ;

rox
") '([\/;+1dx’



/2 1 dX
) Icosxsinzxdx; e)j ;
0 0

e +e ]

e 1
K) _[Inzxdx; 3) sze’xdx.

1 -1
14. UccnenoBarbk CXOOUMOCTb:
a) Je’xsinxdx; 0) J‘Inxzdx 3

0 1 X

Todx . T
B ; r) |[———.

) -.1.x2+x4 )£x2+4x+9

15. Haiinute rmiomanu Gpuryp, orpaHU4eHHBIX JTMHUSMU:
a) y>=2px, x=h; 0) y=x*y=1,
B) y=coszx—sin2x,y=0,x=0,x=%; r) x> -y>=1x=2;
n) y=x3y=vx.

16. [Tokaxxute, 4To naHHAs (QYHKUIMS SBISETCS PEIICHHEM AaHHOTO AU (epeHIHanbHOrO ypas-
HCHUS:
a) yz—%, xy’dx—dy=0; 0) x* —xy+y* =C, (x—2y)y' - 2x+y=0.
X
17. Pemnte muddepeHnpaabable YpaBHEHUS:

a) 1-y?dx+yJ1-x’dy=0; 0) y'(L+y)=xysinx;

B) e'(1+VY)=1; r) y-xy°=0.
18. Haiinute yacTHble perienus auddepeHInanbHbIX YpaBHEHHM:
8) y'=8Jy, y(0)=4; 6) y'sinx—ylny =0, y@ﬂ;

B) (L+y?)dx+(1+x*)dy=0,y1)=2.

19. Teno nBMXETCSI CO CKOPOCTHIO, MPOTIOPITUOHANIBHON MpOoiAeHHOMY IyTH. Kakoil myTh mpoii-
JIET TeJIO 3a 5 CEeK. OT Hayaya JBMKEHHUsI, €CIIM U3BECTHO, YTO 3a 1 CeK. OHO MPOXOAMUT MyTh 8 M, a 3a 3
cek. —40 m?

20. i3BecTHO, YTO Telo oxjaxaaercs B Tedenue 15 mun. ot 100° g0 80°. Yepes CKONBKO MHH.
TeMIeparypa Teia rnonusurcs a0 40°, ecnu Temmeparypa okpykamomen cpeasl cocrasiser 10°? (Cko-
POCTh OXJaXX/I€HUS TeJla TPOMOPIHMOHAIbHA PA3HOCTH TEMIIEPATYP TeJla U OKPYKAIOIIEH CPebl).

21. Pemure muddhepeHmansHbie ypaBHEHUS:

a) Y'—ZXY=6XZ; 0) xy+y-3x*=0;
B) y’dx+(x+2)dy=0; r) (x+1)y —2y=y*(x+1)°.
22. Haiinure yactHbIe pemenus qudQepeHnnaibHbIX YpaBHEHUH:
a) xy'—y-x>=0,y(2) =4, 0) y'sinx—ycosx =1, y(gj =g ;
B) dx+ (xy — y*)dy =0, y(~1) =0; ) y+ 2 —aedly?, vy =1,
X
23. Pemure muddepeHmanbabpie ypaBHEHUS:
a) y"=sin2x; 0) y”:4cos4x+25in2§+\/x+2;

B) y”=%—%+2cosx—xsinx, yO=1y@®=0;
X

r) y"—2(2x* +2x —5)00s 2x — 4(2x +1)sin2x, y(0) = y'(0) =0.
24. Pemnre nuddepeHnmanbHble ypaBHEHUS:
a) y'+y'tg x—sin2x=0; 0) xy"Inx=y';



B) y”(1+|nx)+1=2+lnx, y@ =05, y'(1)=1;
X

r) y'= y?’[“ Iny?,j, y@)=05,y'(1)=1.

25. Pemute nuddepeHmanbHbie ypaBHEHUS:

a) yy"+(y)* - (y)’Iny=0; 0) (y")’ -2yy"+3=0;

B) 3yYy'=y+(y)’ +1 y(0) =2, y'(0)=0; r) y*+(y)* =2yy" =0, y(0) = y'(0) =1.

26. YCTaHOBHTE JHHEHHYIO 3aBHCUMOCTD WJIM HE3aBUCHMOCTb JITAHHBIX Map QyHKIMA Ha 00JacTIX
UX OTPEICIICHUS:

a) X, COS X; 0) X, 2X;

B) tg X, Ctg X.

27. Pemute nuddepeHnmaibHble YpaBHSHUS:

a) y'-5y'+y=0; 0) y'+4y'=0,y(0)=7,y'(0)=8;

B) 9y" +12y' + 4y =0; r) y'—6y +9y=0,y(0)=0,y'(0)=2;
1) y'+4y=0; e) 5y"+3y'+2y =0, y(0)=y'(0) =1.
28. Haiinute obee pemenue nuddepeHuaibHoro ypaBHeHUS:

a) Yy -2y +y=x+1; 0) y' -4y +3y=xe';

B) y"+y=sinx; ) y'—y=3e"cosX.

29. HaiinuTe yactHOE pemieHne AudpepeHnnaIbHor0 ypaBHEHHS

a) y'+y=4xe*, y(0)=-2, y'(0)=0; 0) y"+y=4sinx y(0) =1 y'(0)=2;
B) y"+9y=6c0s3x, y(0)=1 y'(0)=3; r) y"+3y +2y=4sin3x+ 2cos3x, y(0) = y'(0) =0.

2.3.4 Tecrnl IO JUCHHUILIMHE

Bapmanr Noe
1 +2
1. Onpenenurens > 10 ‘ paBen 0 ipu a.=...
BapUaHTHI OTBETOB!
a)0 0)1 B) 2 r)-1
3 1 2
2. Onpenenurens |0 5 -6 paBeH...
— 2 2 il
BapUaHTHl OTBETOB!
a)—76 0) 83 B) 29 r) 37
11 -2
3. lan onpenenutens (3 6 —2|. Torna anredpandeckoe JOMOJHEHHE JIEMEHTA &, ; PaBHO. ..
1 0 6
BapHaHTHl OTBETOB:
a)0 0) 6 B) 5 r)—3
o . |2x-5y=4,
4. Cucrema JIMHEHHBIX YpaBHEHUN {3x—3y _, bemaeTcs no dopmynam Kpamepa. YcraHoBuTe COOTBET-
CTBUE MEXK/Y ONPEIECIUTEISIMU CUCTEMBI U UX 3HAUECHUSMHU.
1) A A)9
2) A b) 23
3) A, B)2
-2
BapHUaHThl OTBETOB:
a)1) = A) 2) — b) 3) < B)
0)1)—1T) 2) < B) 3) < b)

B)1l) & A) 2) 1) 3) < b)



Nl <o 2) & A) 3) < B)
5. Paccrostnue mexay Toukamu A(L; 2) u B(k; —1) paBHO 5 Ipu k paBHOM...
BapHaHTHl OTBETOB:

a)—3 0)-1 B) 17 r)6
6. lausl Touku A(4; —3) u B(2; 5). Torna KoopaAuHATHI CEPEAMHBI OTpe3ka 4B paBHBI. ..
BapHaHTHl OTBETOB:

a) (3;2) 6) (31 B) (-1 4) 1) (6;2)
7. Tpsimast ipoxoaut uepe3 Touku O(0; 0) u B(-3;9). Toraa ee yriaoBoil KO3 (HUIKEHT paBeH. ..
BapHaHTHl OTBETOB:

a)9 0) 3 B) —3 r)—9

8. YcTraHoBHUTE COOTBETCTBHUE MECXKOY 3JIEMCHTAMMU

A) O61iee ypaBHEHHE MIPSIMOi 1) g—% =1
B) YpaBHeHue OpsAMOIi ¢ yriIoBbIM KodppuuuenToM  2) y=3x—7
B) YpaBHeHue npsiMoii B OTpe3Kax Ha OCsIX 3) 2x-3y+1=0
BapHaHThI OTBETOB:
a)A) — 1) b) < 3) B) < 2)
0) A) < 3) b) < 2) B) «~ 1)
B) A) < 2) b)) < 1) B) < 3)
r)A) « 2) b) < 3) B) < 1)
2 2
9. Ecnu ypaBHEHHE 2JIIUIICA KMECT BHT E+y? =1, TO IUTMHA ero OOJIBIION MOJTYOCH PaBHA. ..

BAPUAHTHI OTBETOB:

a)4 0)9 B) 16 r)3
10. HopmaspHBIi BEKTOP MIIOCKOCTH 2X +3y — 72 +1=0 HUMeeT KOOPAHHATHI. . .
BAPUAHTHI OTBETOB:

a){2,-3; 7} 6){2;3; 7} B) {2; 3; -7} r{2;3; 1}
o . X-3 y+1 z
11. Hampasunsitomuii BEKTOp NpsMOit 5 =73 = WMECT KOOD/IMHATHL. ..
BapUaHThl OTBETOB:
a){2; 3; 2} 6){2; 3; -2} B) {3; -1, 0} r) {2;-3; 1}

. X’ —5x+6
12. 3nayenue npexpena Im;—3 paBHO:
X—> X —

BapHWaHTBI OTBETOB!

a) 4; 0) 3; B) 2; r) 1.
2
X -
13. Touka X =5 must pyHKIMH Yy = SABIISIETCSL:
BapHaHTHI OTBETOB:
a) Toukoii paspeiBa ll-ro poxa; 0) TOUKOM CKauKa;
B) TOYKOI HENIPEPHIBHOCTH; ') TOYKON YCTPaHUMOTI'O Pa3phIBa.

14. TIpousBonaHast GyHKIUH Yy = X-In’ X MMEeT BUJI:
BapHaHTHl OTBETOB:

2 2
a) In’x+=Inx; 0) 2In*x-x-Inx; B) In?x—=Inx; r) x-Inx.
X X

15. IlpousBoaHast GyHKIIUU Y = arcsin 1 5 rouke x =2 paBHa:
X

BapHWaHTBI OTBETOB!

2++/5
N

1 2 i
a)ﬁ, E, B)E, r)

16. Bropas npousBoaHas GyHKIHH Y = Sin X° uMeeT BU:

0) —




BapHUaHTbhI OTBCTOB:
a) COS X-2X; 6) y =—2sin X-C0s” X; B) COS X° - 2X; ) 2X°.
6x°
17. Nupdepenumnan Gpynkuun y = —— UMEET BUJI
e

BapuaHTbI OTBCTOB!

24x-e* — x> .~ 6x-(2—x
o D g o)y ),y e
€ e e e
18. YriioBoit ko3 duIMeHT KacaTeIbHOM K Tpaduky GyHkimu Y =2In X B Touke X =2 paBeH:

3x-(2-x). ) & 12X

BapHUaHThl OTBETOB:
a) 4; 0) 1; B) —1; r) 0.

19. Toukoii MUHUMYMA QYHKIUN Y = 2X° +4X+2 SBISCTCS:

BapHUaHThl OTBETOB:
a) 1; 0) -1; B) 0; r) 4.

20. AGcuuccoii ToUKH neperuda rpaguka QyHKIUN y = %xs —2X SABIIAETCH:

BapI/IaHTI)I OTBCTOB:
a) 0; 6) —L; B) % : r) 2.

24. O671aCThIO ONpeieeHns QYHKIMH Z = +/X—1+ [y +2 SBISETCS MHOKECTBO!
BAPUAHTHI OTBETOB:
a) IeHCTBUTENbHBIX uncen R; 0) map AeWCTBUTEIILHBIX YHCEI R
B) map To4eK m1ockoctd OXY, yIOBICTBOPSIOMIUX YCIOBHIM X >1, y > -2;
r) map Touek miockocti OXY, yIOBIETBOPSIONINX YCIOBHIM X <1 y>-2.

25. YacTHas mpou3BoIHAS PYHKIUHU Z = XIny + Y o IIEPEMEHHOM Y paBHa!
X

BapHUaHTbI OTBCTOB:

. X+1, . Xty ,oxXP+1, ,ox 1
a) zy:W, 0) z, = Ek B) Z, = v r) zy:§+;.

26. Iuddepennman QyHKIMHA z = xsiny B TOUKE (— 1 - gj paBeH:

BapHWaHTBI OTBCTOB!:

a) dz = dx; 0) dz = —dx; B) dz = dx + dy; r) dz = —dx —dy.

21. MHoOXecTBO 1epBo0Opa3HbIX (QYHKIMU Y = % UMEIOT BUJ:
X

BApPUAHTHI OTBETOB:
1
a) Ly 0) Lo B) —X+C; r) .c.
2 2X 2 2X
1
22. OnpenenéHHbIi HHTErpal J-(ZX —1) dx paBen:
-1
BApPUAHTHI OTBETOB:
a) 0; 0) 1; B) 4, r) 2.
23. [nontaas KPUBOIMHEHHON Tpaneuy onpeaessieTcs: hopMyIon:



y A
y=x*
3 0 > X
3
BapUaHTHl OTBETOB:
3 3 2 2
a) I(xz-Fl)dx; 6) sz ax ; B) Ixz dx ; r) sz ax .
-3 -3 -2 0
24. O0uwmit unterpan nuddepeHuaNIbHOT0 ypaBHEHUS d—)zl = xdX MMEET BUL;
y
BapUaHTHl OTBETOB:
2 2 %
a) —1=X—+C; 0) —1:x2+C; B) l:X—+C; r) y=2"c.
y 2 y y 2 2

25. Jlano nuddepennnansHoe ypaBHeHre xy'=y -2 npu y(l)=2. Torga uHrerpaibHas KpuBas, KoTopas
OTIpe/IeTISieT PEIIeHHE STOTO YpaBHEHUS, UMEET BH/I:
VA

| | |
-3 210 .1 2 '3

|
=3
O Ovw

BapUaHThl OTBETOB:
a) D; 0) A, B) B; r) C.
26. YacTHOMY pELICHUIO TUHEHHOTO0 HEOJAHOPOIHOTO UG HEpEeHIIMATILHOIO YPaBHEHHUS BTOPOTO MOpsiaKa
C TIOCTOSIHHBIMU KO3 uuueHTaMu Yy’ —y —30y =x+8 MO0 BHJy €ro MpaBOW YacTHU COOTBETCTBYET (PyHK-
s
BapHaHTBI OTBETOB:
a) f(x)=e™(Ax+B); 0) f(x)=Ax+B; B) f(x)=Ae™ +Be®; r) f(x)=Ax*+Bx.
27. luddepeHunanbHoe ypaBHEHUE Yy — Xy =e* SABIACTCA:
BapHUaHThl OTBETOB:
a) TMHEHHOE HEOAHOPOAHOE Au(epeHIaIbHOE ypaBHEHHE |-T0 mopska;
0) ypaBHenue bepHym;
B) ofiHOpOoAHOE AuddepeHIIHaIbHOS YPaBHCHHE;
T) ypaBHEHHE C Pa3eISIOMIUMUICS TIePEMEHHBIMH.

2.3.5 TunoBsie 3a1aHUHA

Tunosoit pacuet Ne 1. AHanuTHYECKasi TEOMETPUS
Bapuant Noe
3ananwue 1. Jlansl Bepmuasl Tpeyronbanka A(1; 1), B(7; 2), C(4; 5). Haiiaure:
a) 1nuHy cTopoHsl AB;
0) BHyTpeHHUH yrou A;
B) ypaBHeHHe BbIcOTHI CD;



r) uuHY BBICOTHI CD;

1) ypaBHeHue menuanbl CE;

€) TOUYKY MePEeCeUYEHNs BBICOT TPEYroJIbHHKA.

Caenaiite TOUHBIN YEPTEK.

3ananue 2. CocTraBbTe ypaBHEHHE T'€OMETPUUYECKOrO MECTa TOYEK, PaBHOYJAJIEHHBIX OT TOUKH
F(0; 4) u ot ipsimoit y = 2. Caenaiire:

a) CXeMaTHUYECKUN PUCYHOK;

0) MOCTPOTE JTUHUIO 11O €€ YPAaBHEHHMIO.

3aganue 3. DIUIMIIC, CHMMETPUYHBIA OTHOCHUTEIFHO OCEH KOOpAMHAT, (POKYCHI KOTOPOTO HAaXo-

14
nares Ha ocu OX, IpoxoauT yepes Touky M(2+/3;1) u MMeeT SKCUEHTPUCHTET & = g CocraBbTe ypaB-

HEHUE JJUIMIICA.

3ananue 4. lansl Touku A(1; —1; 6), B(4; —2; 5), C(3; —1; 0). Haiinure:

a) Yroll MeK1y BEeKTOpaMu AB U AC;

0) ypaBHEHHE MIIOCKOCTH P, IPOXOoAsieil yepe3 TOUKy A IepHeHuKyISIpHO BEKTOPY AB |

B) paccTosiHEE OT ToYkH C 70 IIOCKOCTH P

') ypaBHeHus npsmon L, npoxozsiueii yepe3 Touku B u C,

1) TOUKY nepecedeHus npsMoii L ¢ miaockocteio P.

Crenaiite cCXeMaTUYECKUHN YEPTEKX.

Kputepuu oIieHKH: MPaBIIBHOCTh BBITOTHEHHUST KaXKIOTO 3aJaHus OLCHHWBAaeTCs B Oayiax. 3ama-
uug 1 u 4 ouenunBarorcd B 0autax ot 0 1o 5, 3amanust 2 u 3 — oT 0 10 3 BKIIIOYUTENILHO.

Tunosoii pacuet Ne 2. MiccnenoBanue GpyHKuui
Bapuant No

X N

. . e -2
3ananue 1. Haligure npenen Img T 1o npasuity Jlonurans.
X — COS X

3aianue 2. CocraBbTe ypaBHEHHE KacaTelIbHOM M ypaBHEHHE HOPMaIM K rpaduKy (yHKIIHH, 3a-
t?+1
X =

JIAHHOM TIapaMEeTPHYECKU t¥1 B TOYKE (Xo; Yo), COOTBETCTBYIOIIEH 3a]aHHOMY 3HAYEHHUIO MapaMeT-
y =

t?+1’
pat=t,=2.
3amanue 3. Haligute HamOombllee ¥ HaMMEHBIIEe 3HAYCHUS (QYHKIHH Y = X— 2./x Ha 3a7AHHOM
orpeske [0; 4].
X (x—2)
(x+1)?

3ananue 4. BeinosHuTe NOMHOE UCCae0BaHNE PYHKIUH Y = U MocTpoiiTe e€ rpaduk mno

pe3yabTaTaM UCCIEI0BAHMUS.
Kputepuu orieHKH: MpaBHIIBHOCTH BBITTOJTHEHHS KaXXI0TO 3aJaHus OIEHWBaeTcs B Oaymax. 3ama-
Hus 1, 2, 3 ouenuBarotces B 0amiax ot 0 10 3, 3aganue 4 — ot 0 10 4 BKIIOYHTEIHHO.

2.3.6 3agaHus 1Jis1 KOHTPOJILHOI padoThI

KontponbHast padora Ne 1. JIuneitnas anredpa

Bapmant Ne
6 4 -3 o
3ananue 1. Beramcnure marpuiy D =2(4B)' —3C° +4E,, ecim A= [8 c 6] , B=|-4 8|,
3 -7

-8 3
C= .
o
3anmanue 2. Pemmmre cucremy no ¢popmynam Kpamepa:
2X, + X, — X3 = 3,

X, =X, + Xy =11,
X + X, +2X; = 8.



5 0 21
3ananue 3. Haiinure matpuny 4, oOpaTtHylo MaTpuue A=|21 2 16].
1 0 4
Kputepun OIeHKH: MPaBUIBLHOCTh BBHITIOJHEHHS KaXKIIOTO 3aJaHMs OllEHUBaeTCs B Oayiax. 3aja-

Hue 1 onenuBarorcs B 0autax ot 0 1o 3, 3aganusg 2 U 3 — ot 0 10 2 BKIIOYUTEIIHHO.
KonrponsHas padora Ne 2. [Ipeaen u HenpepbIBHOCTh (QYHKIIUU

Bapuant Neo
Haiinure npenens GyHKINH.
2 _ / _
1. lim X X15 2. lim¥&X+3-3
x>5 x4+ 2x-15 -3 XS —3X
3. lim2X*L, 4. limSn8x.
xo0 4X +5 x-0 tg 4x

5. Iim(ﬁ—xj.

X—>+00
Kpurteprn olieHKH: MPaBHIBLHOCTh BBIMOJIHEHUS 3aJjaHUi OIleHUBaeTCs B Oayuax. 3amanus 1, 2, 4
u 5 onenuBarorcs B 6amnax ot 0 go 3, 3amanme 3 — ot 0 o 2.
KonTponbnas padota Ne 3. [IpousBonnas u auddepenuan

Bapuant Noe
HaiiuTe npou3BOIHEIE.
1 4 x2 —5x =1
1 y=—-"Z+xJ/x. 2 =3 %
y X Ux y 3
1
3. y=3snx 1 tg 3%, 4, =1/5—sin1.
y g y 5 5
5. y=Inx+sin’x. 6. y=arcsinv1-4x.

7. xe¥ +ye* =2.
Kputepun orieHKH: MPaBUIBHOCTD BBITIOJHEHHS KaXI0TO 3a/IaHUs OlleHuBaeTcs B Oamiax ot 0 1o

2 BKITIOYHUTENBHO.
KonTponbhas padota Ne 4. @yHKIMM HECKOIBKUX MTEPEMEHHBIX

Bapuant Ne
3amanue 1. Haliaure u m300pa3ute Ha pucyHKe 00JacTh onpeneneHust QyHKIUH z = In(L+4x — y?).
3ananue 2. Jlana QyHKIus z = xInY.. Tlokaxute, uTO x% + y% =42
X

ananue 3. [lana pyuxums z=——Y_ touka A(1;—2) u BekTop |=4i—3]. Haiimute rpamment
x4y
(GyHKIMM U HPOU3BOAHYIO 110 HANPABJIEHHIO BEKTOpA | .
3ananue 4. VccemyiiTe Ha SKCTpeMyM QyHKIMIO z =1+ 6x— X2 —xy — y2.
KpuTepun oLeHKH: TPaBUILHOCTD BBINOIHEHUS KaXK/I0TO 3a/[aHus OllEHMBaeTcs B 6amiax ot 0 10

2 BKITIOYHUTEIBHO.
Konrponsnas padora Ne 5. HeonpeieneHHbII HHTETpa

Bapuant No
Haiinute HeonpeneneHHble HHTETPabl.
2
1 dex_ 2. ng _
1+ cos2x (3x+2)
5%dx dx
3. | —. 4. |—.
J‘,/25x -1 J.XZ—X+1
5. jsinzxcosaxdx. 6. j(xz —x)Inxdx .

Kputepun orieHKH: MpaBUIIbHOCTh BBIMOJIHEHHUS KaXJI0TO 3a/1aHus olleHuBaercs B Oamnax ot 0 1o
2 BKIIIOYUTENBHO.
Konrtponsnast padora Ne 6. [luddepeHunanbubie ypaBHEHUS



Bapuant Ne
3aganue 1. Haiinure wacTHOE penieHne JIMHEHHOTO A GepeHInaIbHOr0 YpaBHEHUS IEPBOTO 10-
paaka x’y' +(1—2x)y = x°, yIOBICTBOPsIIOIee HadabHOMY ycioBHio y(1) = 1.
3amanue 2. Haiigure wactHoe pemeHue auddepeHnnaibHOro ypaBHEHHS BTOPOTO MOpPSKA
y"cos* x = —sin2x, JOMYCKAIOUIET0 IOHW)KEHUE IMOPS/IKA, YAOBJIECTBOPSIONICE HAYAIBHBIM YCIOBHIM

y(TC) = O, y’(TE) =2.
3aganue 3. Haiiaure 4acTHOE pelleHHe JTMHEHHOrO0 HEOXHOPOAHOro IUu(depeHHaIbHOr0 ypaB-
HEHHSL BTOPOIO IMOPSAKA C MOCTOSHHBIMH KOO(PGHUIUEHTAMH Y" +4y' =5c0s2X C MPAaBOi YacCThIO CIIEIH-

aIBHOTO BHUJA, YAOBJIETBOPSIONICE HAYAIBHBIM YCIOBUAM Y(0) = %, y'(0) =5.

Kputepun orieHKU: MpaBUIBHOCTh BBITIOJHEHUS KaXI0TO 3a/IaHUs OlleHuBaeTcs B Oamiax ot 0 1o
2 BKJIFOUUTEILHO.

2.3.7 MeToauka npoBeaeHus JeKInu-0eceanbl

Jleknmsi-Oecena - THANOTUYECKUN METOJ M3JI0KEHUS M YCBOSHUS y4eOHOro marepuana. Jlekuus-
Oecesia MO3BOJISIET C TIOMOIIBIO CUCTEMBI BOIIPOCOB, YMENIOW X MOCTAHOBKU M UCKYCHOTO MOZAEPKaHUs
Jajiora BO3/IeiCTBOBaTh KaK Ha CO3HAHMUE, TaK U HA I10/ICO3HAaHUE 00y4JaroluXCsl, HAYYUTh UX CAMOKOP-
pekuuu. [IpoBeaeHue nekuun-6eceabl NpeAnoiaraeT Halnuue ONpeAeIeHHOro o0beMa 3HaHUM 00 u3y-
JaeMOM MaTepuaje U CBs3M C HUM. Jleknusa-0ecea momoraer modyauTh 00ydaronMxcsl K aKTyaIn3aluu
UMEIOIIUXCS 3HAaHUH, BOBJIEYb UX B IIPOLECC CAMOCTOSTEIbHBIX PAa3MBIIUICHUH, B 3BPUCTUYECKUIN, TBOP-
YeCKUIl Mpoliecc MOJIy4eHNs HOBBIX 3HAHUI; CIIOCOOCTBYET aKTUBHU3AL[UHU [I03HABATEIbHOU JESATEILHOCTH,
BOBJIEKAET B MAKCUMaJIbHbII MBICIUTEIbHBIN MOUCK, C LENbI0 pa3pellieHuss IPOTUBOPEUNH, OABOAUT K
CaMOCTOSITEILHOMY (DOPMHPOBAaHUIO BBIBOJIOB M OOOOIIEHMIA, CO3/AeT YCIOBHSA Ui OIEPATHBHOTO
YIIpaBJICHMS MPOLIECCOM MO3HAHMUS.

[To Ha3HAUEHUIO B yU€OHOM IIPOLECCE BBIACISAIOT CIAEAYIOIINE BUIbI JIEKINN-0ece bl

— BBOJIHBIE MJTH BCTYNHUTENbHbIE (OPraHU3YIOIIHE);

— cOOOIIEeHUs HOBBIX 3HAHMIA;

— 3aKpEIUISIOIIHNE.

BBoanas neknus-0ecena NpoBOAUTCS B Hayalle JEKUMOHHOTO 3aHsTHs. C ee MoMoIlblo0 00ecreyn-
BaeTCs NCUXOJIOTHYECKasi HaCTpoiika oOyyaromuxcsi Ha BOCIPUATHE M YCBOGHHE HOBOro Marepuaia. be-
cella COCOOCTBYET MMOHUMAHUIO 3HAYEHUS MPEACTOSIIeH paboThl, GOPMUPYET MPEICTABICHUS O €€ CO-
JepKaHUH, crielu(prKe 1 0COOCHHOCTSIX.

CooOuiennst HOBbIX 3HaHHM. CTpouTcss B popMe BONPOCOB M OTBETOB NPEUMYILECTBEHHO MpU
aHaJM3€e MPOYUTAHHBIX TEKCTOB, 3alIOMUHAHWU OTBETOB (KaTeXM3WYECKas); CIIOCOOCTBYET IOJIBEJCHUIO
oOyyaroluXxcsl 3a CYET yMEJIO MOCTaBJICHHBIX BOMPOCOB, UMEIOIIUXCS 3HAHUN U JKU3HEHHOTO OMbITa, K
YCBOCHMIO HOBBIX 3HAaHHH, (POPMYIMPOBAHUIO MOHATHUH, PEIICHHUIO 3a[ad; CO3JaeT CyObEKTHBHOE BIIE-
yaTieHue, YTo 00ydaroluiics caM cliennal OTKPhITHE, TPOesiai MyTh OT MPAaKTUKH K HAYYHON UCTHHE.

3akperuistolye JeKIu-0ece bl MPUMEHSIOTCS ISl 3aKpeIIeH ], 0000IEeHNS U CUCTeMaTU3aIIH
3HaHUM.

D¢ dexTrBHOCTH Oeceabl 3aBUCUT OT TIIATEILHONW MOArOTOBKH MIPEIo1aBaTesi, IPOJyMaHHOCTH U
npodeccnoHanbHOM (HOPMYIUPOBKH BOIIPOCOB B YETKOM MOCTAHOBKE, UX JOTMYECKOM MOCIIe10BaTEIbHO-
cti. Bonpocs! JOKHBI pa3BUBATh BCE BUIBI MBIIUICHHUS, 00ECTIEYMBATD JIOTHYECKYIO ()OPMY MBIIIIICHUS
(Bech CIEKTP MBICIUTEIbHBIX JIEHCTBUI), COOTBETCTBOBATh YPOBHIO Pa3BUTHUS O0yUaIOIIUXCS; CO CTOPO-
HBI 00YYarOIUXCs OTBETHI JOJDKHBI OBITh OCO3HAHHBIMU M apryMEHTHPOBAHHBIMHU, TOJHBIMH, TOYHBIMH,
SICHBIMH, MTPaBUJILHO COPMYITUPOBAHHBIMH.

Ilenp: myTeM IMOCTAaHOBKM TILATEIBHO IPOAYMAHHOW CHUCTEMBI BOIIPOCOB I10 3aJlaHHOM TEME J10C-
THKEHUE TIOHUMaHUs 00y4aroIMMUCS HOBOTO MaTepHaja WM MPOBEPKa YCBOCHUSI UMHU YK€ U3y4YEHHOTO
MaTepuaia.

3agaun:

— M3y4EHHUE BONPOCOB 110 33/IaHHOM TeME WIH 3aKpEeIJIeHUE U3Y4EHHOIO MaTepraa,

— pa3BUTHE YMEHHH OOydYaroluxcs CTPYKTYpHUPOBaTh M CHUCTEMaTHU3UpPOBAaTh MaTepHall, COMOC-
TaBJISATh PA3JIMYHbIE HCTOYHUKH, 0000IaTh MaTepual, 1ei1aTh BEIBODI;



— Pa3BUTHE HAaBBIKOB OOYyYarOIIMXCS MO BBIPAOOTKE COOCTBEHHOW MO3UIMM 110 M3y4aeMbIM IIPO-
Oemam.

MeTtoauka poBeACHUs JIEKIUU-0ece Ib:

— Ha3HAUCHHE CEKpeTaps JISKIIUH-0ece bl, €r0 MHCTPYKTaX MO BHIIOIHAEMBIM (DYHKIHSAM;

— 00BsABICHHE KPUTEPHIA OLICHKH;

— IpoBesieHne OeceIbl 10 3apaHee MOATOTOBICHHBIM MPENoaBaTesIeM BOIPOCcaM;

— MOJABE/ICHNE UTOTOB Oecebl U OLIEHKA YYACTHUKOB Oecellbl 0 MaTepuaiam, mepexoy K HHpop-
MAaIOHHOM JICKIHH.

2.3.8 MeToauka MPOBECACHUS HHTEPAKTHUBHOTI'0 PCIICHUSA 3a/1a1

WMHTepakTUBHOE pELIEHUE 3aAad — 3TO METOJ, NP KOTOPOM IIPHU PEILIEHUU 3aJad HMPUHUMAIOT
ydactue Bce olyuaroluecs oJi pyKOBOJACTBOM IIperojaBareis-Moaeparopa. B pesynpraTe nonydaercs
yri1yOJeHHOEe IO3HAaHUE OOy4aroIMMUCS METOAMKH pEIIeHUs THIOBBIX HNPOodecCHOHAIBHBIX 3a1ad. B
nporecce MHTEPAKTHBHOTO PEIICHHs 3a/1auid O00yYaromuMCsl TaeTCsi BO3MOXKHOCTh TPEATIOIOKUTH T10-
CIIEAYIOIIMN aJrOpUTM U pe3ynbTaT ee peuieHus. [IpumMenenne Ha npakTuke 00y4eHUs: METOa UHTEpaK-
TUBHOI'O pEUICHMs 3a/1a4 MO3BOJISET pa3BUBATh y 00Yy4aroIIMUXCsl CIIOCOOHOCTh MPOTrHO3UPOBAHUS U IjIa-
HUPOBAHMS peLICHUs TPOPECCHOHATBHBIX 3a/1au.

Llenb: mpoBepKka HaBBIKOB PEHICHUS! MPO(ECCHOHANBHBIX 3a]]a4 M Pa3BUTHE MBICIHTEIBHBIX OIle-
pauuii 00yuaromuxcsl, HalPaBJICHHBIX HA JOCTH)KEHHE PEe3yJbTaTOB MPU pelIeHUH MPO(ecCHOHAIBHBIX
3a1a4.

3agaun:

— NpoBEpKa HAaBBIKOB IPUMEHEHHUs OOYYaIOLIUMUCS paHEe YCBOCHHBIX 3HAHMHM IpPHU PEIIEHUU
npodeccHOHAIBHBIX 3a/1a4;

— (popMHpOBaHNE HABBIKOB COBMECTHOM JIE€ATEIBHOCTH MOJUYMHEHHBIX (00y4aroImuXCcs) 1 PyKOBO-
auTens (mpenojaBaTes);

— OBJIaJIcHHE OOY4YaroIMMHUCS 3HAHUSMHU M OOLIMMU MPUHIUIAMH pEIIeHUs MPOOJIEMHBIX IpPO-
(beccuoHaNbHBIX 3a/1a4;

— pa3BUTHE HaBBIKOB aKTUBHOI MHTEJUIEKTYaIbHOM JAESTEIbHOCTH;

— pa3BUTHE KOMMYHUKATUBHBIX HaBbIKOB (HABBIKOB OOIIEHHS);

— pa3BUTUE HABBIKOB OOY4YaOIIMXCS MO BBIPAOOTKE COOCTBEHHOM MO3UIMHU IO XOAY pPELICHUS
npodeccCHOHATIBHBIX 33/1au.

MeTtonuka npoBeIeHU:

1. IlepBBIif 3Tam «IMOATOTOBKA MpPOEKTa pemieHus 3agaux». [IpernonaBatenem pas3pabarbiBaeTcs
MIPOEKT XO/1a pELIeHMs 3a/1a4il C Ha4aJloM UM ()parMeHTaMH PeIleHUs.

2. BTopoii 3Tan «opraHu3aliiOHHBIN:

— 00BSIBJICHHE TEMBI U LIEJIH PEIICHUs 3a1a4H;

— 00BSABICHUE KPUTEPUNA OLIEHKU.

3. TpeTwii aTaI «MHTEIUIEKTYaTbHBIN»:

— 00BsABIICHHE YCIOBUH pelIeHus 3a/1a4;

— UHAMBUIyaJIbHOE PEIlIeHHE 3ajaul 00yJaroMUMHUCS, UCXOs U3 COOCTBEHHOTO MHEHHUS;

— BBICKa3bIBaHHE O0YYAIOIIMMUCS MHEHUH 110 X0y pelIeHus 3a1ay;

— 00cyXx/eHne pe3yabTaTOB U METOAMKH WHIUBUAYAIBHOIO PELICHHS 3a/ad 00ydaroluMUci U
IIPUHATHE IIJIaHa BEPHOTO X0J1a PELICHMS;

4. YeTBepTHIN ATl «ITOJBEICHNE UTOTOB PEIICHUS 3a1aUm)»:

— (opMyMpoBaHUE BBIBOJIA PEILICHUS 3a/1a41 00yUYaroIIUMUCS;

— TMOJIBEJICHHE UTOTa UHTEPAKTUBHOI'O PELICHUS 33/1a4U MPEIo1aBaTeseM;

— OLICHKA TPeroAaBaTesieM 00yJaomuxcs o MaTeprajiam, IOArOTOBICHHBIM CEKPETapeM.

2.3.9 MeToauka opranu3amuy padoTbl B MAJBIX IPyNnax
Pabota B ManbIx rpymmax - 3TO OJIHa U3 CaMbIX MOMYJISIPHBIX CTPAaTErii, TaKk Kak OHa JaeT BCEM

oOyuaromumcs (B TOM YUCIIE€ U CTECHUTEIBHBIM) BO3MOXKHOCTh Y4aCTBOBATh B pabOTe, MPAaKTUKOBATH Ha-
BBIKH COTPYAHHUYECTBA, MEKIUYHOCTHOTO OOIICHUS (B YAaCTHOCTH, YMEHUE aKTHUBHO CIyIIaTh, BbIpada-



THIBAaTh 00Illee MHEHHE, pa3peliaTh BO3ZHUKAIOLIME pa3Horiacus). Bee 310 yacto ObIBaeT HEBO3MOXHO B
OonpmioM KkosuiekTuBe. Ilpu opranmzanuu rpynmnoBoil paOoThl, cieqyeT oOpallaTh BHUMaHHUE Ha cie-
ayronme ee actnekTsl. HyxHo yoenuThes, yTo oOydaromuecs: o0ajaloT 3HaHUSIMA U YMEHUSIMHU, HE00X0-
JUMBIMM JUIsI BBIIIOJHEHUs TPYNIOBOro 3ajnaHus. HexBaTka 3HaHMI O4eHb CKOpO AacT o cebe 3HaTb
-o0yyaronyecs: He CTaHyT IpWiIaraTh YCWINN AJIs BBINOJHEHUA 3a1aHus. Hajno craparecs cienarb cBou
MHCTPYKLUU MaKCUMaJIbHO 4eTKMMH. Hano mpenocTasiaTh rpynmne 10CTaTOYHO BPEMEHH Ha BBIIIOJIHEHUE
3aJlaHusl.

[Tpu pabote B Manoii rpynme oOy4aroIlyuecss MOT'YT BBIIOJIHSTh CIEAYIOIIUE POJIN:

— ¢acwmratop (MOCPETHUK-OPTraHU3ATOP ACATECIHHOCTH TPYIIIIHI);

— peructpaTop (3alucbIBaeT pe3yabTaThl padoTh);

— JIOKJIAJUUK (JIOKJIaIbIBaeT PE3yabTaThl paOOThI IPYIIIIHI);

— XKYpHAIMCT (3a7]aeT YTOUYHSIONIME BOMPOCH], KOTOPbIE TOMOTAOT IPYIIIE JYy4YIle BbINOJIHUTh 3a-
JaHWe, Hal[pUMEP T€ BOIIPOCHI, KOTOpasi MOTa OBl 3a7aTh APyrasi CTOPOHA B IUCKYCCHUH);

— aKTUBHBIN CllylIaTesb (CTapaeTrcs nepecka3aTb CBOUMH CIIOBAMU TO, O YEM TOJIBKO YTO TOBOPHII
KTO-TT00 13 YICHOB IPYIIIBI, TOMOTasi C(hOPMyITUPOBATH MBICIIb);

— Habmroaarenp (JOJDKEH OTMEeYaTh MPU3HAKU ONPEAETICHHOTO IOBEICHHUS, 3apaHee ONHUCAHHOIO
IpenojaBaTesieM, U ONpeAeNsaTh, KaK YJIeHbl IPYIIIbl CIIPABISIOTCS ¢ BO3HUKAIOIIKMMU 110 XOAY paboTh
npob6iaemamu. OTUUTHIBASCH IIEpe/l IPYMION, HabIogaTean 00s13aHbl IPECTABIATh CBOM 3aMETKH B MaK-
CUMAJIBHO OIMCATEIFHON i 00BbEKTHBHON (hopMe);

— XPOHOMETPUCT (CJICAUT 32 BpEMEHEM, OTIYIEHHBIM Ha BBIIIOJHEHHUE 3aJaHUs) U JIpyTHUe.

Llenb: mpoBepKa ypoBHS OCBOSHHSI paHee M3YYEHHOTO MaTepuaia U (pOPMHPOBAHUE HABHIKOB pa-
OOTBI B MaJIbIX FPYIIIAX.

3ajgaun:

— aKTMBM3allMs IO3HABATENIbHON JAESATENbHOCTH 00yJarOmuXCs;

— pa3BHUTHE HABBIKOB CAMOCTOSITEILHOM MPO(ECCHOHAIBHON /IEATEIbHOCTU: ONpPEEICHUE BEaY-
IIMX ¥ TMPOMEXYTOUYHBIX 3a]lad, BIOOp ONTHUMAJIBHOTO MyTH, YMEHHUE MPEeAyCMaTpUBATh MOCIEICTBUS
CBOETO BbIOOPA, 0ObEKTUBHO OLICHUBATH €I0;

— pa3BUTHE YMEHUI ycCHemHoro oOueHus (yMEHUe ClyliaTh M CIObIIIaTh APYr ApYyra, BBICTpau-
BaTh JAMAJIOT, 3a7aBaTh BOIIPOCHI HA TIOHUMAHUE U T. [1.);

— COBEpIIEHCTBOBAHNE MEXINYHOCTHBIX OTHOIIEHUH KOJIJIEKTUBE.

MeTtonnka npoBeIeHU:

1. ITepssiit 5Tan «IloaroroBka 3ajaHus Uist paOOTHl B MajbIX IPyMIax». 3aJaHus A paboThl B
MalbIX Tpymnnax pa3palaTeiBatoTcsl JHO0 MpemnogaBareneM, 00 MpernojaBaTeieM COBMECTHO C 00Y-
YarOIIUMHUCA.

2. Bropoii atan «OpraHu3aiioOHHBIIN:

— 00BSABICHHE TEMBI U 1IEJIM PaOOTHI B MAJIBIX TPyIIax;

— o0BsICHEHHE 3a/1aHus AJ1sl pabOThI B MaJIbIX TPYIINAx;

— 00bsABICHHE KPUTEPHIA OLIEHKH;

— JieTieHue 00yYarouxcsl Ha TPYIIIIbL;

— Ha3HA4YEeHME POJIEH B rpynmnax.

3. Tpernii aTan «BEITOTHEHNE 3a/1aHUS B TPYIIIIC):

— BBICKa3bIBaHHE O0YYarOIIMMUCS MHEHUI 110 BHIIOJIHEHUIO 3aIaHNUs;

— 00cyXJileHue pe3yabTaTOB U METOAMKH BHIIOJHEHHS 3aJaHus 00y4YarolUMUCS U MIPUHATHE I1a-
Ha X0 BBIIIOJIHEHUS 3aaHMSI;

— HamnkCcaHWe MPOTOKOJA MaJIOM TpyNIbl MO MJIAHUPOBAHUIO JEATENLHOCTH MPH BBHIOJIHEHUU 3a-
nanus. [IpoTokos nomkeH copepkarh 1eNb, 3aJa4l, METOABI, Ha3HAUEHUE POJIEH U HOPMY BPEMEHHU BbI-
IIOJIHEHUS 3aJJaHMs;

— BBINOJIHEHUE 33JJaHUS;

— IOATrOTOBKA OTYETA IO MPOBEACHHON padoTe. OTUET TOKEH coaepkKaTh ONMMCAaHUE LIEH, 3a1ad,
METOJIMKH BBIIIOJIHEHUS 3aJjaHMsl, pE3yJIbTaThl, JOKA3aTENIbCTBA U BBIBOJBI 110 BBINOJHEHHOMY 3aJaHMUIO,
OTBETCTBEHHBIX 10 POJISIM U ONMCAHHUE BHIMOIHEHHBIX UMHU (DYHKIHII;

4. YetsepTsiit oTan «Ilogseaenne UTOroB paboTsl B MaJIbIX IPYyIIIAX»:



— BBICTYIICHHE JIOKJIAJUUKa C OTYETOM 10 paboTe B MajibIX rpynnax. [Ipu nokmane oryera MOX-
HO HCIIOJIB30BAaTh MYJIbTUMEANMHBIE IIPE3CHTALNAN;

— OIICHKA IMPETIoAaBaTeNIeM 00yJYarOIXCsl.

Jlenenune oOyyaromMXCsl HAa IPYyNIbl — 3TO Ba)XHbI MOMEHT B OpraHu3alu paboTbl B MalbIxX
rpymnmnax. Crioco6oB JeneHre 00yJaronmxcsi Ha TPYIIbI CYHIECTBYET MHOXKECTBO, M OHU B 3HAYUTEIBHOM
CTEIIEHH OIPEJeIIAOT TO, Kak OyJeT NpoTeKaTh AajdbHelas padoTa B IpyIIe, U Ha KAaKOW pe3yabTar 3Ta
IpyIIIa BBIAET.

CriocoOb! JieneHus 00y4aromuxcsl Ha FPYIIbL:

1. ITo »enanuto.

OObeauHeHue B IPyMIbl MPOUCXOAUT 10 B3aMMHOMY BbIOOpY. 3ajaHue Ha (GOPMHUPOBAHUE IPYII-
IIbI 110 JKEJIAaHUIO MOYKET 1aBaThCsl, KAK MUHUMYM, B IByX BapUaHTaX:

— pa3ieauTeCh Ha IPYIIIHI 11O ... YEIOBEK.

— pa3/eauTeCh Ha ... paBHbIE TPYIIIHI.

2. Cay4aiiHpIM 00pa3oMm.

['pynma, ¢popmupyemMas 1mo npu3HaKy CIy4aifHOCTH, XapaKTEPU3yeTCsl TeM, YTO B HE MOTYT 00b-
eluHAThCS (MpaBaa, HE IO B3aUMHOMY JKEJIAaHHUIO, a BOJIeH ciydasi) oOydaromuecs, KOTOpble B MHbBIX ycC-
JIOBUSIX HUKAK HE B3aWMOJICHCTBYIOT MEXKIY C000# MO0 maxke BpaxayroT. PaboTa B Takoi Tpyrmie pas3-
BUBAET y YYaCTHUKOB CIIOCOOHOCTH MPHUCIOCAOIMBATHCS K Pa3IMYHBIM YCIOBUAM JESATEILHOCTH U K pa3-
HBIM JICJIOBBIM ITapTHEPaM.

OrtoT MeTo GOPMHUPOBAHUS IPYII HOJE3€H B T€X CIIydasX, KOTAa Iepes NpernojaBaTreieM CTOUT
3aJlaya Hay4uTh OOy4aroluxcsi COTpyAHNYECTBY. B 3TOM ciydae npernoaaBarens JoJKEH 001anaTh J10c-
TATOYHON KOMIIETEHTHOCTBIO B pab0Te ¢ MEKIMYHOCTHBIMU KOH(DIMKTaMU.

Crioco0b1 GOpMHUPOBAHUS «CITyH9aiHOW» TPYIIIBL: )XPeOuil; 00bETUHEHNE TEX, KTO CHIIUT PSIOM (B
OJTHOM Py, B OJHOM MOJOBMHE ayAWTOPHUH); C MOMOIIbIO HUMIPOBU3UPOBAHHBIX «()aHTOB» (OJUH U3
00yyarolMXcsl C 3aKPBITHIMU I1a3aMHU Ha3bIBA€T HOMED IPYIIBI, KyJa OTIIPaBUTCS 00yJarouuiics, Ha Ko-
TOPOTO yKa3bIBaeT B JaHHBII MOMEHT IIPEIolaBaTelb) U T.11.

3. o onpeneneHHOMY IPU3HAKY.

Taxoli npu3HaK 3a1aercs MO0 MpernoaaBartesieM, 00 J1o0sIM o0ydatommmes. Tak, MOXKHO pas-
JeNIUTHCS MO MepBoi OykBe MMeHU (TJ1acHas — COIVlacHas), B COOTBETCTBUM C TE€M, B KaKOe Bpems rojaa
poauiics (Ha YeThlpe IpyMIbl), M0 IBETY IJ1a3 (Kapue, cepo-ToilyOble, 3eIeHbIe) U TaK Jajee.

OTOT cnoco0 JeNeHns UHTEPECeH TEeM, UTO, C OJHON CTOPOHBI, MOXKET 0OBEIUHUTH 00YyYaOIINX-
Csl, KOTOpbIe JHOO PEeAKO B3aMMOAEUCTBYIOT APYr € JPYrom, JHMO0 BOOOIIE MCHBITHIBAIOT 3MOIMOHAIb-
HYIO HENPUSA3Hb, a C IPYroi — U3HAYaIbHO 3a/1a€T HEKOTOPBIN OOILIMI pHU3HAK, KOTOPBIN CONMXKAET 00b-
eIMHUBIINXCS. ECTh HEYTO, YTO MX POJHUT U OJHOBPEMEHHO OTHENAET OT APYTUX. ITO CO34AET OCHOBY
JUTSL SMOIIMOHAIBHOTO MIPUHSTUS IPYT Apyra B IPYIIe U HEKOTOPOIo OTAAJEHUS OT IpYyrux (1o CyTH Jerna
— KOHKYPEHIIUN).

4. Tlo BBIOOPY «THIEPAY.

«JIunep» B JaHHOM CiTydae MOXKET MO0 Ha3HAYaThCs MPErnoiaBaTesieM (B COOTBETCTBUU C 1LIETIbIO,
MO3TOMY B KadyecTBE JIMepa MOXKET BBICTYIATh 000N oOydaromuiics), 100 BeIOMpaThcs 00ydaromiu-
Mucs. PopMUpOBaHUE IPYII OCYLIECTBIISIETCA CAMUMHU «JInaepaMny». Hanpumep, oHM 1o oyepeau Hasbl-
BalOT UMEHA TeX, KOr0 OHHM XOTEJIH Obl B3SATh B CBOIO rpymnmy. HaOmoaeHus mokas3biBaloT, YTO B MEPBYIO
oyepesb IMAEpb» BBIOMPAIOT TE€X, KTO NEHCTBUTENBHO CHOCOOEH paboTaTh M JOCTUraTh pe3ysbTaTa.
WNnorna naxe npyx6a v IMYHbIE CHMIIATUU OTXOJAT Ha BTOPOH IUIaH.

B TOM ciydae ecnu B ayAMTOpUU €CTh SIBHBIE ayTCalepsl, [l KOTOPhIX CUTYyaIus Habopa B KO-
MaHAy MOKET ObITh UpE3BbIYAHO O0JIE3HEHHOM, JIyUllle WM HE MPUMEHSTh 3TOT COco0, WK CAeNaTh UX
«JIMIepaMm».

5. ITo BEIOOpPY MpenogaBaTens.

B sTOM ciywae mpernopaBarenb co3AacT rPyHIbl MO0 HEKOTOPOMY BaKHOMY JUISL HETO IIPU3HAKY,
pemiasi TeM caMbIM OIIpeJelIeHHble Nenarorndeckue 3agaduu. OH MOXeT OObEAMHUTH O0ydarolmuxcs ¢
ONMU3KUMHU UHTEJUICKTYaIbHBIMH BO3MOKHOCTSIMU, CO CXOKHM TEMIIOM Pa0OThI, @ MOXKET, HAIIPOTHUB, CO3-
JaTh paBHbIC 10 cHJIe KOMaH[bl. [Ipn 3TOM opraHuzaTop rpynmnoBoil paboTsl MOXKET OOBSACHUTH NPUHLIUI
00bETUHEHNS, @ MOKET YHTH OT OTBETa HA BOIIPOCHI yYACTHUKOB 110 3TOMY ITOBOTY.



3. Meroanueckue MaTepuabl, onpeaejsione MNpouexypbl oleHNBAHUS 3HAHUNH, YMEHUIA,

HABbIKOB IO JUCHUIIJIMHE

3.1 ba/JuIbHO-pPeTUHIOBAasA CUCTEMA OLEHKHU YCIIeBA€MOCTH 10 JUCUMILIMHE

CryneHTy B X0/€ M3y4eHHs JUCIHILIMHBI MPEIOCTABISETCS BO3MOXKHOCTH HaOpaTs He Ooree 60
0aJuIoB 3a TeKyIyt0 paboTy B cemecTpe U 10 40 0anioB, BKIOUYUTEIBHO, HA 3K3aMEHE.

PesynpTupyromas oreHka no AMCUUIUIMHE CKJIA/IBIBACTCS U3 CYMMBI OaJlJIOB TEKYIIETO KOHTPOJIS
U IIPOMEXYTOUYHOM aTTecTanuu B popMe 3k3amMeHa. K sx3aMeHy 10MyCKaroTCs CTYIEHThI, IOCETUBIINE HE
menee 30% Jekuuid 1 NIpakTUYEeCKUX 3aHATHH, ¢ pedTrHHroM He MeHee 30 OaiyIoB MO pe3yiabTaTaM TeKy-
IIEr0 KOHTPOJIS yCIIeBaeMOCTH. TeKyI1ii KOHTPOJIb [0 JIEKIIUOHHOMY MaTepuaily OCyLIECTBISAET JIEKTOP.
Texymmii KOHTPOJIb MO MPAKTHUYECKUM 3aHSATHSIM BBIIOIHIET MPENoaBaTelb, MPOBOAUBIIUI 3TH 3aHS-
THS.

bambl 3a Tekyuiyro paboTy B KaKJOM CEMECTpPE IO JUCLMIUIMHE CKIIAJBIBAIOTCS U3 CIEAYIOLINX
BUJIOB JCATEIBHOCTH CTYACHTA.

HopMmaTtuBbl peanm3aryy 0aibHO-PEHTHHTOBOM CHCTEMBI
1 kypc, 1 cemectp

Ne JlesaTenbHOCTh CTYACHTA KonmgectBo
n/n JUTsS. HAUMCJIEHUs 0aJioB 0aioB
il ITocelenne JIeKIIMOHHBIX 3aHITHI 18

Y HAJINYME KOHCIIEKTOB JICKIIHN
2 BrinonHeHne KOHTPOJIBHBIX PadoT 37
3 CamocrosTenbHast paboTa CTyIeH- )

TOB

Bcero 3a cemectp (He 6osee) 60

1 kypc, 2 cemecTp

Ne JlesaTenbHOCTD CTYACHTA KonngectBo
n/n JUIsl HAYKMCIIEHUs1 0aJlIOB 0aJIoB
1 [Tocemnenne NEKIIMOHHBIX 3aHATUN 9

Y HAJIMYME KOHCIIEKTOB JIEKIIUH
2 BrinosiHeHHEe KOHTPOJIBHBIX paboT 48
3 CamocrosTenbHas paboTa CTy/JeH- 3

TOB

Bcero 3a cemectp (He 6oee) 60




