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

noxasaTeﬂeﬁ, KPUTEPUEB OLICHUBAHUA KOMIIETEHIIMH Ha PA3JTUYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, OITMCAHHUE HIKAJI OHCHUBAHUA

Ilepeyenb KoMIeTeH-
1107071

IToxazaTenn oneHNBaHUSA
KOMIIeTeHIINH

Kpurepun oneHuBaHusi KOMIIeTeHIUH

Jrtansl popmMupo-

BaHHUA KOMIICTCH-

L1
1187071

MIxaJja oneHuBaAHUA

Croco0HOCTh OCYIIECTRB-
JsTh cOOp, aHaIu3 U 00-
paboTKy IaHHBIX, HEOO-
XOJMMBIX JUIS PEIICHUS
npo(heCCHOHATBHBIX  3a-
nau (OITK-2)

— 3HaeT MaTeMaTHYeCKYIO
CUMBOJIUKY, TIOHATHS U YT-
BEP)KJICHUSl JIMHEWHOM aj-
reophl, AHAIIUTUYECKOU
reoMeTpUM,  MaTeMaTH4e-
CKOT'O aHaJIN3a;

— yMeeT METOJaMU JIHHEeM-
HOW anreOpsl, auddepeH-
UATBHOTO U HMHTErpajbHO-
rO0 WCYUCIICHHUS OCYIIECTB-
nSTh cOop, aHanu3 M oOpa-
OO0TKYy JTaHHBIX, HEOOXOH-
MBIX ISl perieHus: mpodec-
CHUOHAJIBLHBIX 33724,

— BNaJeeT METOAaMH JIH-
HelHoW anreOpsl, audde-
PEHIIMAIBHOTO W HHTE-
TpaIbHOTO VCUYHCIICHUS
cOopa, aHanu3za U 0OpadoT-
KH JTaHHBIX

— 3HAeT HEKOTOPYI0 MAaTeMaTHYECKYI CHUM-
BOJIMKY, IOHATUS U YTBEPKIACHUS JTUHEHHON
ayreOpbl, aHAIUTHYECKOW TeOMETpUH, Mare-
MaTHYECKOI0 aHAIIN3a,;

— yMEeT IIpU IOMOUIM IpenojaBaTeisi METO-
JaMH JIMHEHHON anreOpwl, auddepernnans-
HOTO U MHTErPAJIBHOIO MCYMUCIEHHUS OCylle-
CTBIISITH COOp, aHanMM3 U 00pabOTKY JaHHBIX,
HEOOXOAMMBIX sl  pelieHus npodeccuo-
HaJIbHBIX 33/1a4;

— BIAAEET 10 MHCTPYKLUHU IIPENOAaBATEN]
METOJIaMU JINHEHHOW ayreOpsl, AuddepeHun-
QJIbHOTO U MHTErPaJbHOTO MCYHCICHUS COO-
pa, aHaim3a u 00pabOTKHU JaHHBIX

HavannHbrit

YIOBJIETBOPHUTEIHLHO
(61 — 75 GamnoB)

— 3HAcT OCHOBHYIO MaT€MaTHYECKYK) CHMBO-
JIMKY, NOHATHUS U YTBEPKJACHUS JIMHEWHOM ajl-
reOpbl, aHATUTUYECKON TeOMEeTpHUH, MaTeMa-
TUYECKOTO aHaJIN3a,;

— YMEET CaMOCTOATEIbHO B OTHENbHBIX CIIy-
yasXx METOJaMH JHHEWHOH anredpsl, audde-
PEHIMAIIBHOTO ¥ MHTErPaJIbHOIO MCUHUCICHUS
OCYILIECTBIATh cOOp, aHaliu3 U 0O0pabOTKy
JTAHHBIX, HEOOXOIUMBIX MJsl PELIeHUs Ipo-
(heccroHaTBHBIX 3a/1a4,

— BJIaJICET OCHOBHBIMU METOJIaMU JINHEWHOM

OCHOBHOIT

XOPOLIO
(76 — 90 GamnoB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
lmifll

HIxaJjia oneHUBAHUA

anreOpbl, U GepeHIINaTbHOT0 U HHTETPallb-
HOT'O MCYHUCIICHHS cOopa, aHaM3a U 00padboT-
KW JTAHHBIX

— 3HAeT MAaTeMaTUYeCKYyl0 CUMBOJIUKY, IOHS-
TUSL U YTBEP)KIEHUS JIMHEHHON anreOpsl, aHa-
JUTUYECKOW TE€OMETPUH, MaTeMaTH4ecKOro
aHaJm3a,

— yMeeT METOoAaMHU JUHEHHON anreOpsl, nud-
(bepeHNaTBbHOrO U UHTETPATBHOTO MUCUUCIIE-
HUS OCYILIECTBIIATh cOOp, aHAIU3 U 00paboT-
Ky JaHHBIX, HEOOXOOUMBIX IS pEIICHUS
poecCHOHANIBHBIX 3a]1ay;

— BIJIAZICET METOJaMHU JIMHEHHON anreOpsl,
I QepeHnaibHOr0 U UHTErpaIbHOIO HC-
YUCJIeHUs cOopa, aHaiu3a U 00paboTKH JaH-
HBIX

3aBepliaronun

OTJIINYHO
(91 - 100 6amnoB)

CnocoOHocTh  BBIOpaTh
WHCTPYMEHTAJIbHBIC
cpenctBa st 00pabOTKH
SKOHOMHUYECKHUX JIaHHBIX
B COOTBETCTBHHU C IIO-
CTaBJICHHOH 3ajauei,
MPOAHAIM3UPOBATh  pe-
3ylbTaThl PAacueTOB U
000CHOBATH IMOJIyYE€HHBIE
BIBOIbI (OITK-3)

— 3HaeT MHCTPYMEHTAIbHBIC
CpelcTBa JIMHEHHOU anreo-
pBL, AU PepeHInaIbHOro 1
WHTETPANIbHOTO UCUYHUCTICHUS
JU1st 00pabOTKU YKOHOMUYE-
CKUX JIaHHBIX, aHajH3a pe-
3yJbTaTOB  PacyeToB U
000CHOBaHUS BBIBOJIOB;

— YM€eT OCYIIECTBISATh BhI-
60p WHCTPYMEHTAIBHBIX
CpPeICTB JHMHEHHON anred-
pbl, 1uddepeHInanIbHOr0 U
WHTETPATBHOTO UCYHCIICHUS
Ui 00pabOTKH SKOHOMUYE-
CKUX JIaHHBIX, aHaJW3a pe-

— 3HAET HEKOTOPble WHCTPYMEHTAJIbHBIC
cpeAcTBa JMHEWHOW anreOpsl, AuddepeHnn-
QIBHOTO W HMHTETPAIILHOTO WCYMCICHUS IS
00pabOTKM SKOHOMUYECKUX JTaHHBIX, aHAJIN3a
pE3yJIbTaTOB pPacyeToB U OOOCHOBAHUS BBHIBO-
J0B,

— yMeeT MpH IOMOIIY NPENoAaBaTeNs OCyIIe-
CTBJISITh BBIOOP MHCTPYMEHTAIBHBIX CPEICTB
TUHEeHOW anredpsl, AUQQEepeHInaIbHOro 1
UHTETPaJIbHOT0 HMCUYHCICHHUS Ui 00paboTKu
HSKOHOMHYECKUX JaHHBIX, aHAIN3a Pe3yibTa-
TOB U 00OOCHOBAHUS MOJTYYEHHBIX BHIBOJIOB,;

— BJaJeeT 0 MHCTPYKLMM IpernojaaBaTels
HaBBIKAMU TMPUMEHEHHs] MHCTPYMEHTAJIbHBIX
CPEICTB JIMHEHHOM anredpsl, auddepeHiu-

HauannHbii

YIOBJIETBOPHTEIHLHO
(61 — 75 6annoB.)




Hepeqeﬂb KOMIICTCH-

IToka3zaTenu oleHUBAHUA

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-

HIxaJjia oneHUBAHUA

Mt KOMIIeTeH Ui i
3yJIbTaTOB M OOOCHOBAHMS | aJbHOTO M WHTETPAIBHOTO HMCUYHCICHUS IS
IIOJIyYEHHBIX BBIBOJIOB,; 00pabOTKM SKOHOMUYECKUX JAHHBIX, aHAIN3a
— BJIaZICET HAaBBIKAMU NPU- | pe3yJbTaTOB U 0OOCHOBAHUS CACIAHHBIX BbI-
MEHEHHUS HHCTPYMEHTallb- | BOJOB
HBIX CPEICTB JIMHEWHOM ajl- | — 3HaeT OCHOBHBIC MHCTPYMEHTAJIbHBIE CPe- OcHoBHOM XOpOIIO

reOpel, auddepeHIuaIbLHO-
IO U UHTETPAITBHOTO UCYHC-
JIeHUs i1 00paboOTKH DKO-
HOMMYECKHUX JAaHHBIX, aHa-
JM3a Pe3yJIbTaToB M 000C-
HOBaHUS CJEIAHHBIX BBIBO-
JIOB

CTBa JIMHEWHOM anreOpswl, tuddepeHImaiIbLHo-
IO ¥ MHTErPAJIbHOTO MCYMCIICHUS A 00pa-
OOTKM SKOHOMHYECKUX JTaHHBIX, aHAINU3a pe-
3yJIbTaTOB PacueToB M OOOCHOBAaHUS BBIBO-
JOB;

— YMEET CaMOCTOSITEIbHO B OT/AEIBHBIX CIy-
YasgxX OCYILECTBJIATH BBIOOP MHCTPYMEHTAJIb-
HBIX CpEACTB JMHCHHON anreOpbl, audde-
PEHLMATBHOTO U MHTErPAJIbHOTO UCUUCIICHHUS
Ui 00pabOTKHM 9SKOHOMHUYECKHMX JIaHHBIX,
aHajM3a Pe3yJbTaTOB U OOOCHOBAHMS MOJY-
YEHHBIX BHIBOJIOB

— BJIaJileeT OCHOBHBIMH HaBBIKAMU IpPHUMEHE-
HUsSI MHCTPYMEHTAIBHBIX CPEACTB JMHEHHOMN
anreOpbl, TUdGepeHIINaTbHOr0 U HHTErpallb-
HOTO HCYMCIEHHS JUid 00pabOTKH IKOHOMHU-
YeCKMX JAaHHBIX, aHaju3a pe3yJbTaToB U
00OCHOBAHUSI C/ICTTAHHBIX BBIBOJIOB

(76 — 90 6amoB)




IlepeyeHb KOMIETEH-
119707

IToka3zaTenn oneHNBAHUSA
KOMIIeTeHIN

KpnTeme OIlCHUBAHMSA KOMIIETEHIIHI

dranbl popmMupo-
BaHMs KOMIIETEeH-
lmifll

HIxaJjia oneHUBAHUA

— 3HaeT MHCTPYMEHTAJIbHBIE CPEJCTBA JIMHEH-
HOHM anreOpsl, nuddepeHInaIbHOTO W HUHTE-
IPAIBHOTO MCYMCIICHUS AJISi 00pabOTKU KO-
HOMHYECKHMX JaHHBIX, aHAIHU3a pe3yJbTaTOB
pacyeToB U 0OOCHOBAHUS BHIBOJIOB;

— yMEeT OCYLIECTBIATh BBIOOP HHCTPYMEH-
TAJIGHBIX CPEICTB JIMHEHHON anreOpsl, aud-
(bepeHNaIbHOI0 U UHTETPaIbHOI0 UCUUCIIe-
HUS U1 00pabOTKM YIKOHOMHUYECKHX TaHHBIX,
aHajM3a Pe3yJIbTaTOB U OOOCHOBAHMsS MOIY-
YEHHBIX BBIBOJIOB,;

— BJIaJIC€T HABBIKAMU IPUMEHEHHsI HHCTPY-
MEHTQJIBHBIX CPEJICTB JIMHEWHON anredpsl,
I QepeHnaibHOr0 U UHTETPaIbHOIO HC-
YUCJICHUS 11 00pabOTKH 3IKOHOMHYECKUX
JIAHHBIX, aHaJIM3a pPe3yJbTaToB U OOOCHOBa-
HUS CJICIIAaHHBIX BBHIBOJIOB

3aBepIaronui

OTJIIMNYHO

(91 — 100 GamnoB)




2. MeTtoanuyeckne MaTepuajbl M TUIIOBbIe KOHTPOJIbHbIE 3aJaHUsl, HEOOXOAMMBbIe /LIS OLIeH-
KH 3HAHUM, YMeHHil, HABBIKOB M (MJIM) ONBITA /IeSITEJIbHOCTH, XapaKTepHU3yIOLIUX 3Tanbl popmu-

poBaHus KOMIIeTEHIINii B nmpouecce 0OCBoOCHUSA OﬁpaSOBaTeﬂLHOﬁ NMporpaMmmal

2.1. TunoBbIe KOHTPOJIbHBbIC 3a1aHUA, UCIIOJb3YyEMbIE 1JISl IPOBCACHUS BXOJTHOI'0O KOHTPOJIHA

1. B mwkone ¢panmy3ckuil a3blk u3ydaotr 124 yuammxcs, 4Tto coctaBisieT 25 % oT yucna Bcex
ydamuxcs mkoiabl. CKOJNBKO y4yaluxcs B MIKoJe?

2. Haiimure mutonmaas TpeyroibHUKA, BEPIIMHBI KOTOPOro UMEIOT KoopauHathl (2; 2), (8; 10), (8;
8).

3. Hayuynas koHdepenmnus nmpoBoautcs B S5 nHel. Beero 3ammanupoBaHo 75 MOKIaJ0B — MEpBbIC
Tpu AHS no 17 MOKIaa0B, OCTAIIBHBIC PACIPEETICHBI IOPOBHY MEXKY YETBEPTHIM M MATHIM JHSAMU. [1o-
PSAIOK JOKIIAJOB ompezensercs xkepeObéBkoil. KakoBa BeposiTHOCTh, uTO Aokiaj mnpodeccopa M. oka-
YKETCS 3aIJTAaHUPOBAHHBIM Ha MOCIEAHUN AeHb KOH(pepeHInn?

4. Haiinute kopens ypaBHeHus 10g (4 +x) =2.

5. [lepumetp TpeyroiapbHUKa paBeH 12, a paguyc BIIMCAHHOW OKPYKHOCTH paBeH 1. Haligute muio-
1a/lb TOr0 TPEYTrOJIbHUKA.

4 ' '8
6. Ha pucynke n3o0paxén rpaduk pynkuuu y = f(X) u kacarenapHas K HEMy B TOUYKE C a0CIIMCCOM
Xo. Haiinure 3HaueHne nmpousBoaHoi ¢yHkiumu f(X) B TOUKE Xo.

AR

\ | Xp -

Sa===ug s

~ ! 4

<

7. Haiiiure 00beM MHOTOTpAaHHUKA, BEPIITUHAMH KOTOPOTO SIBIISFOTCS Touku A, B, By, C; mpsmo-
yronbHoro napamnenenunena ABCDA;B;C1D, y kotroporo AB =5, AD = 3, AA; = 4.

[l obe

A B

8. Pemnre ypaBHEeHUE 1/# =0,2
15-4x

9. [Tnockuii 3aMKHYTBIH KOHTYp Tutomaasio S = 0,5 M HAaXOJUTCA B MATHUTHOM MOJI€, UHIYKIUS
KOTOpPOT'0 paBHOMEPHO Bo3pacTaeT. [Ipu 3ToM coriacHo 3aKOHY AJIEKTPOMAarHUTHOW MHAYKIMU Dapanes
B KoHType mnospisierca DJC MHAYKIWH, 3HAYEHHE KOTOPOMW, BBIPAKEHHOE B BOJIBTAX, OMPEACISAETCA
bopmynoit €, =aSCoSa, re o — OCTPBIA YroJl MeX/ly HalpaBIeHHEeM MarHUTHOTO IOJIS U MepIeHINKY-



JAPOM K KOHTYpY, a=4-10" Ti/c — nocrosuHas, S — miomaas 3aMKHYTOTO KOHTYpa, HAXO/AIIErocs B
MarHMTHOM IoJie (B Mz). [Tpu xakoM MUHUMAaIbHOM yrie o (B rpaaycax) 9JIC unaykuuu He Oyner mnpe-
soimats 107 B?

10. [ITUTOYHUK JOHKEH yIOXUTh 175 m? wmrtkn. Ecnn o Oyzner ykianbiBaTh Ha 10 M’ B JICHB
0o0JIbIlIe, YeM 3aIIaHuPOBAJl, TO 3aKOHYUT paboTy Ha 2 qHS paHblie. CKOIbKO KBaJPaTHBIX METPOB ILIUT-
KH B JICHb TNIAHUPYET YKIIAJABIBATh TUIMTOYHUK?

11. Haiinute nanbosnpiiee 3nauenue Gpyaxmun y = 14X — 7tg X — 3,5 + 11 Ha oTpeske [—%; g} .

12. Hatinure 1OC(_Z)Sa+4SIn a+15 ,ecmm tg o = —2,5.
2sino+5co0sa+3

2.2 TunoBbie KOHTPOJIbHBIEC 3aIaHUA, HCIIOJb3YyEMbIEC JIJIsA l'[pOMe)KyTO‘lHOﬁ arrecranmum 1o
AUCHHUIIJINHE

2.2.1. IlpumepHblii IepeYyeHb BONPOCOB K IK3aMEHY

1 kypc, 1 cemectp

1. Onpenenenue MaTpullpl, €€ MOPAAKOB U pa3mepa. [IoHATHE MATPULIBI-CTPOKA U MAaTPHILBI-CTOJIOLA.
KBanparnas marpuna: €€ nopsiok, rjiaBHasg U noOouHas nuaroHanu. OmnpeaeneHus: JuaroHajbHOM,
CKaJIIPHOM, €IMHUYHON U HYJIEBON MaTpULL.

2. YcioBus paBeHCTBA IByX MaTpull. JImHeHHbIE onepaiui HaJl MaTPULIAMH U UX CBOWCTBA.

3. OmnpeneneHue MPOU3BEACHUS JABYX MaTpUll, JIBE CXeMbl YMHOK€HHs MaTpull. CBolcTBa onepanuu
YMHOXEHUS MaTPUIbl HA MaTPUILy, OHITHE IEPECTAHOBOYHBIX MATPULI.

4. OrmpeneneHue Lenoi MoyIoKUTeNbHON CTeNEH! KBaIpaTHOW MaTpUllbl U ero cieactBus. OnpeaeneHue
orepanuy TPaHCIIOHWPOBAHUSI MAaTPHIIbI U €€ CBOICTBA.

5. OmnpenenuTenu KBaJpaTHbIX MaTpull 2-ro U 3-ro nopsnakos. IIpasuio Cappyca. [Tonstue MuHopa u

anredpanvyeckoro JOMOJIHEHHs 3jeMeHTa omnpenenutens. PopMynupoBKa TEOpEMbl pa3ioXKeHHS,

dopmynsl Jlamaca.

Onpenenurens KBaapaTHON MaTpuIlbl N-ro nopsaka. CBONCTBa oNpeAeauTeNell U UX CIEICTBUS.

7. OmnpeneneHre oOpaTHOM MaTpullbl. BBIpoXkJeHHbIE M HEBBIPOXKJIEHHBIE MaTpUIlbl. Beuucienue o06-
paTHON MaTpuULbl 3-TO MOPsIIKa.

8. Pemenue cuctembl TpEX TUHEHHBIX YpaBHEHUH C TpEMsI HEU3BECTHBIMH C TIOMOIIBIO0 OOpaTHOM Mat-
punbl. BeiBoa popmyn Kpamepa.

9. OcHOBHBIE IOHATHUS OOIIEH TEOPUH CUCTEM JIMHEHHBIX YPaBHEHH.

10. Onpenenenue aMHENHHON cCUCTeMBI ¢ Oa3ucoM. ba3ucHble 1 cBOOOIHbIE HEM3BECTHBIE. AHAIN3 JIBYX
BO3MOJKHBIX CITydaeB CHCTeMBI ¢ OazucoM. OmpeneneHus: o0Iero, 9aCTHOro M 0a3ucHOTO PEIICHUM.
Pemenue cucremsl TMHENHBIX YpaBHEHUN MeTo1oM JKopraHa-I'aycca.

11. TlonsiTrie O BBIYHMCIICHUH 00paTHOW MaTpHIlsl MeTozoM XKopaaHa-Iaycca.

12. Onpenenenne muHOpa K-ro mopsiaka mMatpunbl. Onpenenenne panra Marpunbl. opmynupoBka Teo-
pembl Kponekepa-Kaneniu o0 ycioBUM COBMECTHOCTH JIMHEHHOM CHCTEMBI.

13. UccnenoBanue o JHOPOJHOM JIMHEHHOI cUCTEMBI U €€ peleHHe.

14. CobcTBeHHBIC 3HAYCHUST M COOCTBEHHBIC BEKTOPHI KBaIPaTHOW MATPHIIHI.

15. JlekapTOBBI KOOPAUHATHI TOUKH HA IPSMON U HA TNIOCKOCTH.

16. 3agaua 0 BEIYMCIIEHUH PACCTOSIHHS MEXKTY IBYMsI TOYKaMHU Ha INIOCKOCTH. 3a7a4da O JeJICHHH OTpe3Ka
B JJAHHOM OTHOIIEHNUU. DOpMYIIbI A€NIEHUS OTPE3Ka MOMOIaM.

17. JIluaus KaK TEOMETPUUYECKOE MECTO TOYEK TUIOCKOCTH. OmpeseneHne ypaBHEHUS C ABYMs TIEpEMEH-
HbIMM U ypaBHEHMs JUHUM. [loHATHE TEeKylIMX KOOPAMHAT TOYKM M NApaMETPUUECKUX YpPaBHEHMU
nuHUM. /[Ba TMIA 3a/1a4 aHAJTUTHYECKON T€OMETPHUH.

18. Onpenenenue yriaoBoro koddduuuenta mpsmoid. BbIBoj ypaBHeHHS NpsSMOH, MPOXOAAIIeH uepes
JAHHYIO TOYKY B JIAaHHOM HAaIlpaBJICHUH. Y paBHEHHE MPSIMOIL ¢ YIIIOBBIM KO3()(PULIMEHTOM.

19. VpaBHeHHe nmydka NpsiMbIX C IIEHTPOM B JaHHOM Touke. Popmyrna yriaoBoro KodgguuueHTa oTpeska.
YpaBHeHHE NPSMOU, TPOXOISIICH uepe3 ABe JaHHbIC TOUKHU. [loHsATHE 00IIETO ypaBHEHUS TIPSMOIA.

IS
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Omnpeznenenue yriia MeXIy ABYMs MPSAMBIMU Ha IUIOCKOCTU. BriBoA (hopMysibl TaHreHca 3TOTO yrJa.
VYcnoBust MapauieIbHOCTU U IEPIEHAUKYISIPHOCTH JIBYX MPSAMBIX Ha INIOCKOCTH.
Brpluncnenue paccTossHUs OT TOYKH 0 IPSMOM Ha INIOCKOCTH.
OO1ee ypaBHeHUE JTMHUN BTOpOro nopsaka. OnpenenaeHne OKpy>KHOCTH U BBIBOJI €€ KAaHOHUYECKOTO
ypaBHeHus. [IpeoOpa3oBanue o0mero ypaBHEHUs! IMHUM BTOPOTO MOPsAIKAa K KAHOHUYECKOMY ypaB-
HEHMIO OKPY>KHOCTH.
Onpenenenue mapa®oibl M BBIBOJ €€ KAHOHHYECKOTo ypaBHEeHHUs. CBoHCTBa mapabosbl, e€ rpaduk u
YpaBHEHHE IIPU PA3IUYHBIX OCSX CUMMETPHH.
Omnpenenenue IMICca U BBIBOJ €0 KAHOHUYECKOI'O YPaBHEHUS.
CBoiicTBa 3JUIMIICA: IUIIC KaK CKaTasi OKPY>KHOCTb; BEPUIMHBI U OCH JIIMIICA; (OKYCHOE paccTos-
HUE, SKCIICHTPUCUTET U (POKAJIBHBIC PAJANYCHI SJUIUIICA.
Onpenenenue runepOosbsl. KaHoHHYeCcKkoe ypaBHeHUE (0e3 BbIBO/IA) M CBOMCTBA I'MIEpOOIIbl: BETBHU;
OCHOBHOH IPSMOYTOJIbHUK, aCUMIITOTHI, BEPIINHBI, OCH U (hopma TUIepOOIIbl; (POKYCHOE PacCTOsIHHE,
HKCLIEHTPUCUTET U (OKAJIbHBIE PAJAUYCHI.
CkasiipHble U BEKTOpHBIE BeaM4MHbI. OmnpeaeneHue BeKTopa U ero JUIMHbl. OnpeseneHue KOouHe-
apHBIX M paBHbIX BeKTOpPOB. [loHsATHE CBOOOAHOrO BEKTOPA.
OnpeneneHne U TeOMETPHYSCKOE N300paKEHUE JTMHCHHBIX oreparii Haj Bekropamu. CBOMCTBA TH-
HEHMHBIX onepanuil U UX Ha3HauYeHHe.
[IpsimoyronbHasi JeKapTOBa CUCTEMa KOOPAMHAT B MPOCTPAHCTBE. J[ekapTOBbI KOOPAMHATHI TOYKH.
Paanyc-BeKTop TOUKH, €ro pa3iaokeHue No 0a3ucy U KOOpIUHATHI.
Paznoxenue no 6a3ucy BeKkTopa, IpOXOIAIIEro Yepes ABE 3aJaHHble TOUKH. J[ekapTOBbI KOOPINHATHI
BEKTOPA. 3alluCh JMHENHBIX ONepaluil, yCIOBUM PAaBEHCTBA U KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KO-
OpIVHATHOH (opMme.
OnpezaeneHne CKaIsIpHOTO MPOU3BEACHHS U €r0 CIEACTBHSL: JUIMHA BEKTOpa; (hopMysa KOCHHYca yria
MEXy IByMsl BEKTOPAMHU U YCIIOBHE UX MEPHEHANKYIIPHOCTH; HAMPABJIAIONINE KOCUHYCHI BEKTOpA.
BriBo ypaBHEHMSI IUIOCKOCTH, MPOXOASIIEH YEpe3 3aJaHHYI0 TOYKY MNEPIEHIUKYJSIPHO 3aJaHHOMY
BekTopy. OOI1ee ypaBHEHHUE TUIOCKOCTU. BBIBO (hopMyIibl pacCTOSIHUS OT TOUKH 0 MIIOCKOCTH.
YpaBHeHMs NpsAMOil B IpocTpaHcTBe. HaxoxneHne TOUKH nepeceyeHys NpsIMOi U MIIOCKOCTH.
OmnpeneneHne 1 OCHOBHBIE CBOMCTBA (PYHKIIUH.
OcHoBHBIE crioco0b! 3aanus pyHKuui. [Ipocreiinme, CloXXHbIE U 3JIeMEHTapHble QYHKIUH.
[Tpenen nepemenHol. OKpecTHOCTh TOUKU. KOHEUHBINM 1 OECKOHEYHBIN Ipeneda QYHKIMHU B TOUKE U
Ha OECKOHEYHOCTH.
OpnnocropoHHME npenesbl. opMyIHpOBKa TEOPEMBI CYIIECTBOBAHUS Mpeiena QyHKINH.
beckoneuno maibie, 0eCKOHEYHO OOJIbIIME U OrpaHMUYeHHbIe QyHKIMH. VX cBOMcTBa.
DopMyTUPOBKH OCHOBHBIX T€OpEM O npeaenax GyHkuuid. CiaencTBus U3 TeopeM.
Heonpenenennoctu Buna (0/0), (o0 — ), (00/0), (0 - o).
®opmyaupoBKa TeopeMbl 0 ckartoil pyHkuuu. [lepBriil 3amMeuaTenbHblil npeaen. OCHOBHBIE CIENCT-
BUS.
OcHOBHBIE IOHATHS O YUCIIOBBIX MOCIEA0BATEIbHOCTSX.
Yucio e. Bropo#t 3amedaTenbHbIN Ipeaes.
Touku HEnpephIBHOCTU M TOYKH pa3pbiBa QyHKIUU.
CoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTPE3KE.

1 kype, 2 cemecTp
Omnpenenenne NpPOU3BOIHON, €€ TEOMETPUUECKUI U (PU3NIECKUNA CMBICII.
JuddepenunpyeMocTs U HenpepbIBHOCTh (GyHKIMH. Juddepenuman pyukiun. ['eomerpuueckuit
cMbich auddepennnana GyHKIUN B TOUKE.
®opmyibl 1 ipaBuia nuddepeHImpoBaHusl.
HuddepenurpoBanue ca0KHON QYHKIINH, HEIBHON (PYHKUIUHU U (YHKIMH, 3aJaHHON NTapaMeTpuye-
CKH.
[TpousBoanbie U MU GepeHIaIbl BEICIIMX MOPIIKOB. PU3NUECKUN CMBICT POU3BOJIHON BTOPOTO
HopsiKa.
dopMynTupOBKa OCHOBHBIX T€OpeM Au(depeHINanbHOro HeUrcaeHus. X reoMeTpruueckuii cMbICI.
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Omnpenenenre MOHOTOHHBIX (PyHKIUN. JlOCTaTOYHBIE YCIOBHSI MOHOTOHHOCTH.
OkcrpemyM pyHKuuu. HeoOXoaumble 1 1I0CTaTOUHbIE YCIOBUS AKCTPEMyMa.
Haubonpiiee n HanMeHblee 3HaYCHNUS ()YHKIHUH.

. Beimykiocts u Boruyrocts rpaduka Gpynkunu. Toukn neperuoda.

. AcuMniToThl rpaduka GyHKINH.

. Ilnan noxHOTO MCCnen0BaHMs (PYHKIMH U IIOCTPOCHUS ee Tpaduka.

. Onpenenenue ¢pyHKuuu 1ByX nepeMeHHbIX. O0macts onpeneneHus. [IoHsaTHE OKPECTHOCTH TOUKH,

BHYTPEHHEH TOYKHU, OTKPBHITOTO M 3aMKHYTOTO MHOXECTB, TPAHUYHOM TOYKH, OTPAaHUYEHHOTO U HEOT-
PAHUYEHHOTO MHOKECTB.

[Tpenen n HeNpPepHIBHOCTH (PYHKIUHU JIBYX ITEPEMEHHBIX.

YacTHble pUpaIIeHus 1 YacTHBIEC MPOU3BOIHBIC (QYHKIIUH IBYX MepeMeHHbIX. [lonHoe nmpupaieHue
Y TTOJTHBIN auddepennnar.

[Tpunoxenne noxHoro MUdGEepeHImana K NPUOIMKEHHBIM BBIYUCICHUSIM.

[TpousBonnas pyHkumu z = f(x; y) 10 HampaBieHuto. [ pagueHT QyHKIUH, ero GU3NIeCKUil CMBICIT.

YacTHble MPOU3BOHBIE U MOTHBIN TuddepeHuan GyHKIUU IBYX ePEMEHHBIX BBICIINX ITOPSIKOB.
OKkerpeMyM (QYHKIMM JBYX EPEMEHHBIX.

[lepBooOpasHas 1 HeolnpeaeaeHHbI HHTETpall.

OcHOBHBIE CBOWCTBA HEONPEACIEHHOIO HHTErpaa.

Tabnuua HeonpeAeIeHHBIX HHTErPAIOB OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

MeTto HENOCPEACTBEHHOTO UHTETPUPOBAHHUS.

Meroxa uHTETpUPOBaHUS 3aMEHOM IIEPEMEHHOM.

MeTo MHTETpUPOBaHUs 1O 4YacTsAM. Tpu IpyNIbl HHTETPAJIOB, BBIYMCIAEMbIE METOAOM HMHTETPUPO-
BaHUS I10 YaCTsIM.

CrnenuanbHble TpUEMbl BBIUYMCIEHUS HWHTETPATIOB OT TPUTOHOMETPUYECKUX (YHKIUH BHOA

Isinm xcos" xdx .

CHCI_II/IaJ'IBHBIC MNpUEMbl  BBIUHUCIICHUSA  UHTCIPAJIOB OT HUPPALUOHAJIBHBIX (I)YHKI_II/Iﬁ BHIa

JR[X, Wn{aerb dx
cx+d

Onpenenenue onpeaeneHHOro MHTerpaia. Teopema CyniecTBOBaHUs ONPEIEIEHHOT0 HHTerpaa.
OcCHOBHBIE CBOWCTBA ONPEIECIICHHOTO HHTErpajga. TeopeMa O CpEeIHEM 3HAYEHUH HENPEPHIBHOU
GyHKIIH.

Brruucnenue onpezneneHHOro uHTerpana: gopmyna HerotoHa-JleiiOHuIa, Teopema o 3amMeHe mepe-
MEHHOU 1 00 UHTETPUPOBAHUH 110 YACTSM.

Hecob6cTBennbie unterpans! | poaa.

Boruncnenue miuomaay miockoi GUrypsl ¢ HOMOIIBbIO ONPEAEIEHHOTO HHTETpaa.

Omnpenenenre 1 OCHOBHBIE MOHATHS TU(PPepeHIIMaTIbHOI0 YpaBHEHHS IEPBOTO MOPSIIKA.

VYpaBHeHHUs ¢ pa3feIEHHbIMU U Pa3AESIOUIUMUCS IepEMEHHBIMU.

JIuneitnoe nuddepeHnmanpHOe ypaBHEHUE IepBOro nopsiaka. YpaBHeHue bepuyim.

Onpenenenre U OCHOBHBIE MOHATHS U depeHIINaTBHOTO YpaBHEHHS BTOPOTIO MOPSIKA.
Huddepennunanbable ypaBHEHHS] BTOPOTO MOPSAKA, JOMYCKAIONIIUE MOHKEHHE MOpsIKa.
Ompenenenne TMHEMHOTO HEOJHOPOIHOTO U OJHOPOAHOTO AU(HEPEHIINATHFHOTO YPaBHEHHUS BTOPOTO
nopsiika C MOCTOSSHHBIMU Kodddunmentamu. [loHATHE NHHEHHON HE3aBHCHMOCTH ABYX (DYHKITHIA.
CBolicTBa pelIeHni OAHOPOIHOIO YPABHEHUS.

Pemienue auHEHHOrO OJHOPOAHOTO IU(QEepeHINANBHOTO YpaBHEHUs BTOPOTO IMOpsIKa C MOCTOSH-
HBIMU KO3 dUIIMEHTaMHU METOJIOM Diyiepa B ciydae NeUCTBUTEIBHBIX KOPHEH XapaKTepUCTUUECKOTO
ypaBHEHUSI.

Pemenue nuHeiHOro ogHOpoaHOro Mud¢depeHInaIbHOr0 ypaBHEHUSI BTOPOrO MOPsSIKA C MOCTOSH-
HBIMU KO3(duumenramMmu mMeronom Diijiepa B ciydae KOMIUIEKCHBIX KOpHEH XapaKTEpUCTHYECKOTO
YpaBHEHUS.




41. Pemenue TMHEHHOTO HEOJHOPOAHOTO AU(PepeHInanbHOr0 YpaBHEHUS! BTOPOTO MOPSAIKA C IOCTOSH-

HBIMH KO3 PHUIIMEHTaAMU U MPABOI YacThIO CHEIHAIBLHOTO BUa METOJJOM HEOMPEeIeICHHbIX KOdPPu-
LIUEHTOB.

2.2.2 llpuMepHBIii IK3aMeHAIHOHHbIH OUIeT

1 kype, 1 cemectp

DK3aMEeHAIMOHHBIN OuyieT No

1. Onpenenenue oOpaTHON MaTpHIBl. BEIPOXKICHHBIE U HEBBIPOXKICHHBIE MAaTPUIIbl. Bbruucienue 00-
paTHOM MaTpUIbI 3-TO MOPSIKA.
2. YpaBHeHUS NPSIMOH B mpocTpaHcTBe. HaxokaeHne TOUKM rnepeceyeHus mpsMoi U MIIOCKOCTH.
3. Haiinure KOOpIUHATHI IEHTPA U PATHYC OKPYKHOCTH X° +y° —4x+8y—16=0.
4. Haiinute KOOpIMHATHI BEKTOPA a+b—2C, €clM a=2i+3j, b=-3j-2k, c=i+ j—K.
1 kypc, 2 cemecTp
JK3aMeHAllMOHHBbIH Omiter Ne_

1. Dxkcrpemym ¢yukiuu Y = f(X). HeoOxoaumbie U 10CTaTOUHBIC YCIOBUS SKCTPEMYMa.
2. Metoa HENoCPEICTBEHHOTO HHTETPUPOBAHUS.

y o’z 9%z
3. IlpoBepbte, 4TO 17151 PYHKIIUH Z = arctg > BBINOJIHSIETCS PABEHCTBO = .

X X3y Oyox
4. Haiigure yacTHOE perieHue qudhepeHHaIbHOr0 ypaBHeHUA (1+ X?)y” —2xy’ =0, YI0BJICTBOPSIOIICE

HayaJIbHBIM yCI0BUAM Y(0) =0, y'(0)=3.

2.3 MeToanuecKkue MaTe€pUaJdbl U TUINIOBLIEC KOHTPOJbHLIC 3aIaHUs, HCII0JIB3YEMBIC 1JISI TE-

Kymiero KOHTpoOJs mo 1MCumnJnHe

2.3.1 MeToanyecKkue MaTepUabl, HCNOJAb3yeMble A/ TeKylLero KOHTPOJIsi 3HAHMI 1o uc-

IHILIMHE
HaumenoBanue oue- Kparkas xapakrepuctuka oueHoynoro | IlpeacrasiieHue o1ieHOYHOI0
HOYHOIO CpeacTBa CpeACTBa cpeacTBa B ponae
KoHTtponbHsIi onpoc KoHTponbHbIl 0onipoc — 310 MeTox oleHKH | [IpumepHslii nmepeyeHs BOIpo-
YPOBHSI OCBOEHHMS KOMIIETEHLUH, OCHO- | COB K 3a4ETY U 9K3aMEHY
BaHHBII Ha HemocpencTBeHHOM (Oecena, | Bompockl, BEIHOCMMBIE Ha ca-
UHTEPBBIO) WM ONOCPEIOBAaHHOM (aHKE- | MOCTOSITENIbHOE U3yUCHHE
Ta) B3aUMOJCHCTBUU TperojaBareis u | 3aJaHusl I CaMOCTOSTEIHbHOM
cTyzaeHTa. MICTOUHMKOM KOHTPOJIS 3HaHUH | paboThI
B JJAaHHOM CIJIy4ae CIIY’)KHT CIIOBECHOE WU
IIICbMEHHOE CYKJEHHE CTY/IEHTa
Homarmaee 3amanue Jomarmiaue 3a1anus — o0JlHa U3 OCHOBHBIX | JloMamrHue 3aaanus
¢bopM camocToATeNbHOI paboThI CTYyICH-
TOB, HaIlpaBJIEHHAsl HA YCBOEHHUE U 3aKpe-
IJICHUE TOJIYYEHHBIX 3HAHMM Ha 3aHATH-
SX.

arODE

2.3.2 Bonipochkl, BBIHOCHMBbIE HA CAMOCTOSAITEIbHOE H3yYeHHe

1 xypc, 1 cemectp
Onepanuu HaJl MaTpUIIAMU U UX CBOWCTBA.
CaoiicTBa onepanuii HaJ MaTpULAMHU.
Onpenenurenu, UX CBOWCTBA U BHIYUCIICHUE.
Ornpenenureny BbICIIUX MOPSIIKOB.
OO6parnas matpuia. Pemenre MaTpuIHbIX ypaBHCHH.
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Pemenne cucreMsr 3-X TUHEHHBIX YpaBHEHHH ¢ 3-Ms1 HeM3BecTHRIMHE 110 (hopmyniam Kpamepa u meTo-
JIOM OOpaTHOM MaTPHIIHI.

Pemenue nuueiinbix cucrem meronom ['aycca.

Pemenue nuneitHbix cucrem merogom JKopaana-I'aycca.

Brruucnienue obparnoit Mmatpuisl Mmetogom JKopaana — ["aycca.

. Beruucnenue panra matpunsl merogom JKopaana — ["aycca.

. MccrnenoBanme COBMECTHOCTH JIMHEMHBIX CUCTEM 110 Teopeme Kponekepa — Kanemm.

. Beruncnenne coOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB KBaApATHOW MaTpPHUIIBI.

. JlekapToBBI KOOPAVHATHI TOYKU HA IIPSIMOM M HA IIJIOCKOCTH.

. JIBe mpocreiinune 3a/1a4u aHATUTUYECKON Fr€OMETPUH Ha INIOCKOCTH.

. CocraBieHue ypaBHEHUS JIMHUHM KaK T€OMETPHYECKOT0 MECTa TOYEK, 00IaJaloINX 3aaHHBIM CBOK-

CTBOM.
VYpaBHeHHe NpsAMOI: a) IPOXOAIIEH Yyepe3 JaHHYI0 TOUYKY B JaHHOM HAIpaBieHUU; O) C YIJIOBBIM
KO3 PHULIHMEHTOM; B) IPOXOASIIEH Yepe3 ABe JaHHbIe TOUKY; I') 00lee ypaBHEHHE PSIMOM.
VYpaBHEeHHE MTyyKa MPSMBIX.
VYron Mexay AByMsl IPSAIMBIMH, YCJIOBHS MAPAJUIEIbHOCTU U MEPIEHAUKYIIPHOCTH MPSAMBIX.
PaccrosiHue OT TOUKH 10 IPSMOM.
CMmenianHble 3a7a4d Ha MPSMYIO.
KpuBsie BTOpOro mopsiika: OKpy>KHOCTb, SJUTUIIC, TUIiepOoa u napadonia.
JlexkapTOBbl KOOPAMHATBL, AJIMHA 1 HAIIPABJISIOIINE KOCUHYCHI BEKTOPA.
JlunHeliHble onepanuu HaJl BEKTOpamMH B KoopauHaTHOM (opme. PasnoxeHue BekTopa mo 0aszucy Ha
IIJIOCKOCTH.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.
YpaBHEHHE MIIOCKOCTH.
VYpaBHeHus npsamon. [Ipsmas u mIocKocCTs.
Oynkius. O6nacTb onpeneneHns GyHKINH.
Packpeitue Heonpenenénnoctu Buaa (0/0), 3a1aHHON OTHOIIEHHEM MHOTOYJICHOB.
PackpsiTre HeonpenenénHocteit Buaa (0/0), 3a1aHHBIX UPPALMOHATBHBIMH BBIPRKEHUSIMH.
PackpbiTrie HeolpeaeiéHHOCTeH Bra (00/00), 3a1aHHBIX OTHOIIEHHEM MHOTOYJICHOB.
PackpbiTue HeonpenenéHHocTeil Buia (00—o).
IlepBbIil 3aMeUaTENbHBIN IPEaE.
1 kypc, 2 cemecTp
HaxoxxaeHre npou3BOJHBIX C MOMOIIBIO TaOJIUIBI U TpaBuil AuddepeHInpoBaHUsT OCHOBHBIX 3Jie-
MEHTapHbIX (QYHKIUH.
[Tpon3BoIHBIE CIIOKHBIX (DYHKITHI.
Huddepenunan GyHKIUH.
ITpon3BoiHbIE HESIBHBIX (DYHKIIHA.
PackpsiTre HeonpenenéHHOCTEN 1O paBwiy JlonuTans.
VYpaBHeHHe KacaTeNbHOW U HOpMaX K rpaduKy QyHKIMH, 33JaHHON TapaMeTPHUECKH.
HaubonbIiee n HanMeHblIee 3HaYeHUs QYHKIIMK Ha OTpe3ke [a; b].
HccnenoBanue GyHKIMHA U TOCTpOEHUE TPadUKOB.
Haxoxnaenue obnactu onpenenenns QyHKIUU ABYX HepEMEHHBIX.
YacTHble TPOU3BOIHBIE IIEPBOTO MOPSIIKA.
[onueiit tuddepennman GpyHKIUU 1BYX EPEMEHHBIX.
[IpousBoaHas o HanmpasiieHUIO. [ pagueHT.
YacTHbIC TPOU3BOIHBIC BBICIIUX IOPSAIKOB.
OKkeTpeMyM (QYHKIMH JBYX MEPEMEHHBIX.
MeTto HEMOCPEACTBEHHOTO HHTETPUPOBAHHS.
Meroa UHTETpUPOBAHUS 3aMEHOU IIEPEMEHHOM.
MeTo MHTETPUPOBAHUS 110 YACTSM.
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CHGL[I/IaJIBHBIe HpI/IéMBI BBIUUCJICHUA HHTCIPaJIOB OT TPUTOHOMCTPUUCCKUX W HPPANUOHAJIBbHBIX

. . - 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 miomaam miockoi Gpurypel.

Pemenue muddepeHImanbHBIX ypaBHEHUH C pa3CICHHBIME U PA3ACIITIOMIUMUCS TIEPEMEHHBIMH.
Pemenune nmuHeiHbIX uddepeHInaIbHBIX YPaBHEHUH IEPBOT0 TOPsIIKa METO0M bepHyum.
CriennanbHble PUEMBI perieHus: AU GepeHIUaATbHBIX YPABHCHUI BTOPOTO MOPSAKA, JOIMYCKAIOIINX
noHmwkeHue mopsiaka: 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 muHEHHOT0 HEOTHOPOIHOTO AUPPEPEHIINATHHOTO YPABHEHHSI BTOPOTO TIOPSIAKA C TTOCTOSH-
HBIMU KOX((PHUIIMEHTAMH U MPABOM YaCThIO CHEIHMAIbHOTO BUa METOJIOM HEONPEICICHHBIX KO3 Pu-
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 3Hauenne Mmaorouiena 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 CyIeCTBYIOT:

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 L 1-x 1 |[=0.
1 2-X
12. BeraucnuTe onpeenuTeNsb:
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 oOpatHyio MaTtpuily A AByMs CHOCO0aMHU — C TOMOUIBIO 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. Metonom obpatHOit MaTpuIlsl U 1o Gpopmysam Kpamepa pemmre cucreMy ypaBHEHHH:
5%, +8X, + X3 =2,
3%, —4x, =6,
a) 0) 13%, —2X, + 6%, =7,
3X%, +4x, =18;
2%, + X, — X3 =—5.
18. Meronom I"aycca pemnte cucTeMbl TMHEHHBIX YPAaBHEHHH U HaliiuTe Bce 0Aa3MCHBIC 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 cucteMy ypaBHEHUH OTHOCHTEIBHO TapamMerpa O M HaiauTe oliiee 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 3HAUCHHSI 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 KOOpAUHATY TOUYKHU A, €CIIH U3BECTHBI:
a) B(-3) u BA =2; 0) B(-1) u |AB| =5.

24. Onpenenute, B KaKUX YETBEPTAX MOXKET ObITH pacmosnokena Touka M(X; ), eciu:

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
noirydeH kBazpaT. KakoBa ero miomans? YeMy paBHa JUIMHA CTOPOHBI ATOTO KBanpara? Haiianure 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 BepumHbl 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 JIBHIKCHHUH OCTAETCSI
BaBoe¢ Omke kK Touke A(—1; 1), uem k Touke B(—4; 4).

30. HanuiuTe ypaBHEHHE MHOXKECTBA TOYEK, PABHOYIAICHHBIX OT Touku F(2; 2) u ot ocu OX.

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

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

33. CocraBbTe ypaBHEHUE NPSMOM, POXOISIICH Yepe3 Hauyallo KOOPAMHAT M 4epe3 Touky (—2; 3)



U IIOCTPOMTE €e.

34. YpaBHEHUs MIPSMBIX TPUBECTH K BUILY «B OTPE3Kax» Ha OCSIX:

a) 2x— 3y = 6; 3Xx—2y+4=0.

35. Hanumure ypaBHEeHHE 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) ¥ COCTaBIAIONIEH ¢ OCHIO
Ox yrou: a) 45°%; 6) 60% B) 135% 1) 0° — 1 HOCTPOMTH €€.

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

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

39. Onpenenurte yroia Mexay IpPSIMbIMHU:

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

40. Hanuiiute ypaBHEHHME MEPIEHAUKYJsIpa, omyiieHHoro u3 Ttoukd A(6;2) Ha mpsamyro
X—4y-7=0.

41. HanuiuTe ypaBHEHHE MPAMOM, 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 paccrosaus 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 KacaTeIbHOM K OKPY>KHOCTHU X° + y2 =5, mpoxopsiieit yepes Touky (1; 2).

45. JIBe CTOpOHBI MapajuieorpaMma 3a/1aHbl YpaBHEHUSIMHE Y = X — 2 u 5y = X + 6. J/lnaronanu ero
nepeceKkaroTcsl B Hadajne KoopauwHaT. Hanuimmre ypaBHeHHs ABYX APYTHX CTOPOH Mapaijienorpamma u
€ro JuaroHajen.

46. Hannmute ypaBHEHHE MPsAMOHM, Mpoxojsiiedl dvepe3 Touky M mepecedeHus MPsIMBIX
2X -3y +5=0u 3x+Yy—7 =0 u nepneHANKYIIPHON K IPAMOii Y = 2X.

47. TlokaxxuTe, 4TO ypaBHeHue X + 2X + y? = 0 3a/aeT Ha IIOCKOCTH HEKOTOPYIO OKPYKHOCTb.

48. YcraHoBUTE:

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

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

50. HanmummmTe kaHOHUYECKOE YpaBHEHUE DIIIUIICA, €CIIH U3BECTHO, UTO:

a) paccTosiHUE MeX 1y OoKycaMu paBHO 8, a Majias mojayock 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 XOpABl JUTATICA X2 + 2y2 = 18, gensmieii yroa MeX1y OCSIMHU TIOTIOJIaM.

54.0pauHATH BCEX TOYEK OKpyxkHOCTH X° +Y° =36 cokpalieHsl BTpoe. HamummTe ypaBHEHHE
MOJYYEHHON HOBOM KPHUBOIA.

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

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



56. I'unep6ona MPOXOaUT d4epe3 TOUuKy M (6;—2+/2) u uMeeT MHUMYIO moiyock b = 2. Hamumure
ee ypaBHEHHE U HalUTe paccTOSTHUSA ToUku M 0T (hOoKyCOB.

57. Onpenenute TpaekTopuio ToUku 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. HanummTe ypaBHEHHE MHOXECTBA TOYEK, OJJUHAKOBO yIAJICHHBIX OT Hayaja KOOpJAUHAT 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 KoOpAMHATEI BEKTOPOB AB M BA.

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

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

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

65. B mpsmoyronsarke OACB Ttoukn M u N — cepenunst ctopon BC u AC. Paznoxxute 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. Onpesenure, NIpyU KAKUX 3HAYEHUSX O, B BEKTOPBI a=-2i+3j+Bk U b=0ai—6]+2k KOJIIHHE-

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-
EHIUKY/ISPHEL

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

72. Naubl Touku M1(0; —1; 3) u My(1; 3; 5). CoctaBbTe ypaBHEHHE TIIOCKOCTH, IPOXOIAIICH Yepes
TouKy M; NepIeHIuKyIIpHO BEKTOPY M,M, .

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

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

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

76. HaruiuTe nmapaMeTpuyeckrue ypaBHEHHS MPSIMOiA: a) MPOoXoAasiien 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. Haiinute mpon3BogHbIC (DYHKITUI:
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. Haiingute npou3BOIHbIC (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, BEIYUCIIUTEC UHTCTPAJIbI:

2 3 \ X +39dx;

2) I(sz‘ 1_X2_jdx, 6) [(2* +3)x;
B) j(smx+5005x)dx, r) I[X2_25+\/Xz+5jdx’
1 1 _ . e .
) J{m e +3de’ 2 je (:H coszxjdx’

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

8. Beluncnure nHTErpanbl:

. 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. [TokaxuTte, 4To AaHHasi QYHKIUS SIBISETCS PEHICHHEM JaHHOTO Mud(depeHIHaTbHOTO ypaB-
HEHUS:
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/(L+Y)=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 ABMXETCS CO CKOPOCTHIO, MPOTIOPIIMOHANIBHON MpoiAeHHOMY ImyTH. 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. Hi3BecTHO, YTO Telno oxiaxaaercs 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 JMHEHHYIO 3aBUCUMOCTb WJIM HE3aBUCHUMOCTbD JIAHHBIX Map QyHKIMA Ha 00JIacTIx
UX OTPEICIICHUS:

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

B) tg X, Ctg X.

27. Pemmute nuddepeHmanbHble YpaBHEHUS:

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. Haiimure yacTHOe pemieHue nuddepeHmaIbHOTO YpaBHCHHMS:

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 ‘ paseH 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. laust 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). Torna ee yriaoBoil KO3 (HUIHEHT 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
BapHaHThl 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 BH]T E+y? =1, TO IUTMHA ero OOJIBIION MOJTYOCH PaBHA. ..

BAPUAHTHI OTBETOB:

a)4 0)9 B) 16 r)3
10. HopmasbHBIi BEKTOP MIIOCKOCTH 2X+3y —7Z+1=0 HUMeEeT KOOPIAHHATHI. . .
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. Hampasinsitomuii 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) Toukoi 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!

N 2. B ry 235
5 5 2’ 5

16. Bropas npousBoaHas GyHKIHH Y = Sin X° uMeeT B

0) —




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

BapuaHTbl OTBCTOB!:

24x-e* —x*-e* 6x-(2—x
a) X , 6) ( X ) : B) 2x ! ) X
€ e e e
18. YriioBoit ko3 duIMeHT KacaTeIbHOM K Tpaduky GyHkimu Y =2In X B Touke X =2 paBeH:

3x-(2-x). o e 12

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

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

BapHUaHThl OTBETOB:
a) l; 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) % : 2.

24. O671acThIO OnpeieeHns QYHKIMH z =+/X—1+,[y+2 sABJISETCA MHOXKECTBO:
BapUaHThl OTBETOB:
a) IeHCTBUTENbHBIX yncen R; 0) map JAeHCTBUTEIBHBIX YHCEI R
B) map To4YeK IIOCKOCTH OXY, YOBIECTBOPSIONINX YCIOBUSM X =1,y >-2;
I) nap To4ek miaockoctu OXy, yIOBIETBOPSIIOIINX YCIOBHIM X <1,y >-2.

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

BapHUaHTbI OTBCTOB:

X+1 XX +y x*+1 x 1
a) z, =2 0) z = ; B) Z/ = ; )z ==+=.
)% Xy )% Xy )% Xy )% y X

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) ~Sx?; 6) - Lic; B) =X+C; Y .
2 2x 2
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 unrerpan nuddepeHUaNbHOr0 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=X—+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 pHIHEeHTaMU Yy"—Yy —30y =Xx+8 IO BHJy €ro MpaBOW YacTU COOTBETCTBYET (PyHK-
NI
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 ypaBHEHHE Y’ — Xy =e* SABIACTCH:
BapHUaHThl OTBETOB:
a) IMHEeWHOoe HeoqHOpoaHOoe AuddepeHnransHoe ypaBHeHHE |-To mopsiika,
0) ypaBHeHue bepnymu;
B) ogHOpoiHOE AuddepeHnnaIbLHOe ypaBHEHHE;
I') ypaBHEHHE C pa3ACISIONIMMUCS EPEMEHHBIMHU.
2.3.5 TunoBble 3aJaHUA

TumnoBoii pacuet Ne 1. AHanmuTHYeCKasi TeOMETPHUs
Bapuant No
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 MepPeCceUeHus BBICOT TPEYroJbHHKA.

CaenaiiTe TOYHBIA YEPTEK.

3ananue 2. CocTaBbTe ypaBHEHHE I€OMETPUUYECKOTO0 MECTa TOYEK, PABHOYAAIEHHBIX OT TOUYKHU
F(0; 4) u ot psimoit y = 2. Craenaiire:

a) CXeMaTHUYECKUN PUCYHOK;

0) MOCTPOTE JTUHUIO 110 €€ YPAaBHEHHMIO.

3aganue 3. DIUIMIIC, CHMMETPHUYHBIA OTHOCHUTEIIFHO OCEH KOOpAHMHAT, (DOKYChI KOTOPOTO HAXO-

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

HEHUE 3JUIHIICA.

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

a) Yroll MeK1y BEeKTOpaMu AB U AC;

0) ypaBHEHHE IIIOCKOCTH P, IPOXOAsieil yepe3 TOUKy A IepHeHuKyISIpHO BEKTOPY AB |

B) paccTostHie OT ToukH C 10 TIOCKOCTH P,

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

1) TOUKY nepecedeHus npsiMoii L ¢ miaockocteio P.

Crenaiite CXeMaTHUYECKUHN YEPTEK.

Kputepun OIeHKH: MpaBUIBHOCTH BBIOJHEHHS KaXKJIOTO 3aJaHusl OlleHUBaeTcs B Oayiax. 3aja-
nug 1 u 4 ouenunBarorcd B 0autax ot 0 1o 5, 3amanust 2 u 3 — oT 0 10 3 BKIIIOYUTENLHO.

Tunosoii pacuet Ne 2. HccnenoBanue 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 Oaimax. 3aja-
Hus 1, 2, 3 ounenuBarotes B 0amiax ot 0 10 3, 3aganue 4 — ot 0 10 4 BKIIOYHUTEIHHO.

2.3.6 3aganus 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 KaXKJIOTO 3aJaHMs OlEHUBaeTCs B Oayiax. 3aja-

Hue 1 onenuBarorcs B 0autax ot 0 1o 3, 3aganusg 2 U 3 — ot 0 10 2 BKIIOYUTEIHHO.
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
Kputepun onieHku: IpaBUIBHOCTh BBIMOJIHEHUS 3aJaHUIl olleHHBaeTcsa B Oannax. 3aganus 1, 2, 4
u 5 onenuBarorcs B 6amnax ot 0 go 3, 3amanue 3 — ot 0 1o 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: MPaBUIBHOCTE BBITIOJHEHHS KaXI0TO 3a/IaHUs OlleHuBaeTcs B Oamiax ot 0 g0

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.
Konrtponsnas padora Ne 6. [luddepeHunanbubsie 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 auddepeHnnanbHOro ypaBHEHHS BTOPOTO IMOPSIKA
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 MPAaBOil YacCThIO CIIEIH-

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

Kputepun orieHKH: MpaBUIBHOCTD BBITIOJHEHUS KaXI0TO 3a/IaHUs OlleHuBaeTcs B Oamiax ot 0 10
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 CO3HAHHUE, TAK U HA I10/ICO3HAaHUE 00y4YaroIMXCsl, HAYYUTh UX CAMOKOP-
pekuuu. [IpoBeaeHue nekuun-6eceabl NpeAnoiaraeT Halnuue ONpeAeIeHHOro o0beMa 3HaHUM 00 u3y-
YaeMOM MaTtepuajie U CBs3M ¢ HUM. Jleknusa-6ecea momoraer nmodyauTh 00ydaronMXxcsl K aKTyaIn3aiuu
MMEIOIINXCS 3HaHUH, 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 pa3pelieHuss IPOTUBOPEUH, MOJABOAUT 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 3HAHUI;

— 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 MPEACTOSIIe paboThl, (POPMUPYET 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
oOyyaroluXxcs 3a CYET yMEJIO MOCTaBJICHHBIX BOMPOCOB, UMEIOIIUXCS 3HAHUN W JKU3HEHHOTO OIbITa, 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.

3akperuistonye JeKIu-0ece bl MPUMEHSIOTCS ISl 3aKpeIIeH s], 0000IIEeHNS U CUCTeMAaTU3aIH
3HaHUM.

D¢ dexTrBHOCTH Oeceabl 3aBUCUT OT TIIATEILHONW MOArOTOBKH MIPEIo1aBaTesi, IPOJyMaHHOCTH U
npodeccnoHanbHOM (HOPMYIUPOBKU BOIIPOCOB B YETKOM MOCTAHOBKE, UX JOTMYECKOMN MOCIIe0BaTEIbHO-
cti. Bonpocs! JOKHBI pa3BUBATh BCE BUIBI MBIIUICHHUS, 00ECTIEYMBATD JIOTHYECKYIO ()OPMY MBIIIIICHUS
(Bech CIEKTP MBICIUTEIbHBIX JIEHCTBUI), COOTBETCTBOBATh YPOBHIO Pa3BUTHUS O0yUaIOIIUXCS; CO CTOPO-
HBI 00YYarOIUXCs OTBETHI JIOJDKHBI OBITh OCO3HAHHBIMU M apryMEHTHPOBAHHBIMHU, ITOJHBIMH, 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 BOIPOCOB M0 331aHHON TEME WM 3aKpeIJICHUE U3yYEHHOI0 MaTepuaa;

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



— Pa3BHUTHE HAaBBIKOB OOYyYArOMIMXCS MO BBIPAOOTKE COOCTBEHHOW MO3UIMH 110 MU3y4aeMbIM IPO-
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;

— MOJBEICHNE UTOTOB Oecebl U OLIEHKA YYACTHUKOB Oecellbl 0 MaTepuaiam, mepexoy K uHpop-
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 oOyuarolyecs 1oJi pyKOBOJACTBOM IIperojaaBareis-Moaeparopa. B pesynpraTe nonydaercs
yri1yOJeHHOEe IO3HAaHUE OOy4aroIMMUCS METOAMKH pEIIeHUs THIOBBIX HNPOodecCHOHAIBHBIX 3a1ad. B
nporecce MHTEPAKTHBHOTO PEIICHHs 3a/1auid O00yYaromuMCsl TaeTCsi BO3MOXKHOCTh TPEATIOIOKUTH T10-
CIICAYIOIIMN aJrOpUTM U pe3yibTaT ee peuieHus. [Ipumenenne Ha npakTike 00y4eHUs: METOJla UHTEepaK-
TUBHOI'O pEUICHMs 3a/1a4 MO3BOJISET pa3BUBATh y 00Yy4aroIIMUXCsl CIIOCOOHOCTh MPOTrHO3UPOBAHUS U IjIa-
HUPOBAHMS peLICHUs TPOPECCHOHATBHBIX 3a/1au.

Llenb: mpoBepKka HaBBIKOB PEHICHUS] MPO(PECCHOHANBHBIX 3a7ad M Pa3BUTHE MBICIUTEIBHBIX OIIe-
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;

— (popMHUpOBaHUE HABBLIKOB COBMECTHOM JIE€ATEIBHOCTH MOJYMHEHHBIX (00y4aroImuXxcs) 1 pyKOBO-
auTens (mpenojaBaTes);

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

— pa3BUTHE HaBBIKOB aKTUBHOI MHTEJUIEKTYaIbHOM JAESTEIbHOCTH;

— pa3BUTHE KOMMYHUKAaTUBHBIX 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/Ia pELICHMs 3a/1a4il C Ha4aJloM UM ()parMeHTaMH pPeIleHuUs.

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 00y4aroMUMHUCS, UCXOS U3 COOCTBEHHOT'O 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 opranu3amuu 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, MEXKIUYHOCTHOTO OOIIeHUs (B YaCTHOCTH, YMEHUE aKTHBHO CIIyIIaTh, 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 actekTsl. HyxHo yoenuThes, yTo oOyyaromuecs: o0aaoT 3HaHUSIMHA U YMEHUSMH, 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 mperocTaBiaTe rpymnmne 10CTaTOYHO BPEMEHH Ha BBIIIOJIHEHHE
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 IPYIIIHI);

— 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 (CTapaercs 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
npobaemaMu. OTUUTHIBASCH IIEpeJl IPYMION, HabIogaTeau 00s13aHbl IPEICTABIATh CBOM 3aMETKH B MaK-
CUMAJIBHO OIMCATEIFHON i 00BbEKTHBHON (hopMe);

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

Llenb: mpoBepKa ypoBHS OCBOSHHSI paHee M3YYEHHOro MaTrepuaia U (OPMHPOBAHUE HABBIKOB pa-
OOTBI B MaJIbIX FPYIIIAX.

3ajgaun:

— aKTMBM3allMs IO3HABATENIbHON JAESATENbHOCTH 00yJarOmuXCs;

— pa3BHUTHE HABBIKOB CAMOCTOSITEILHOM MPO(ECCHOHAIBHON /IEATEIbHOCTU: ONpPEEICHUE BEaY-
IIUX ¥ MPOMEXYTOUYHBIX 3a]lad, BIOOp ONTHUMAJIBHOTO IMyTH, YMEHHE 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 MEKINYHOCTHBIX 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 L1eJIM Pa0OTHI B MAJIBIX TPyITAaXx;

— 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 00YYarOIIMMUCS MHEHUI 110 BHIOIHEHUIO 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 LeNb, 3aJa4i, METOAbI, Ha3HAUEHUE POJIE U HOPMY BPEMEHH BbI-
IIOJIHEHUS 3aJJaHMs;

— BBINOJIHEHUE 33JJaHUS;

— IOATrOTOBKA OTYETA IO MPOBEACHHON padoTe. OTUET TOKEH coaepkKaTh ONMMCAaHUE LIEH, 3a1ad,
METOJIMKH BBIIIOJIHEHUS 3aJjaHMsl, pE3yJIbTaThl, JOKa3aTENIbCTBA U BBIBOJBI 110 BBHINOJIHEHHOMY 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 MYJIbTUMEANIHBIE IIPE3CHTALINN;

— 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 MpoTekaTh AajbHelas padoTa B TpyIIe, 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 JaBaThCsl, KAK MUHUMYM, B IByX BapHaHTaXx:

— 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-
euHAThCS (MpaBaa, HE IO B3aUMHOMY JKEJIAaHHUIO, a BOJIeH ciydasi) oOydaroluecs,, KOTOpble B MHBIX 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 MeToA (GOPMHUPOBAHUS TPYII MOJIE3€H B TeX CIydasxX, KOrJa Iepes InpenojaBaTeaeM CTOUT
3aJlaya Hay4uTh OOy4aroluxcsi COTpyAHNYECTBY. B 3TOM ciydae npernoaaBarens JoJKEH 001anaTh J10c-
TATOYHON KOMIIETEHTHOCTBIO B pab0Te ¢ MEKIMYHOCTHBIMU KOH(DIMKTaMU.

Crioco0b1 GOpMHUPOBAHUS «CITYyH9aHOW» TPYIIIEL: KpeOuil; 00bETUHEHNE TEX, KTO CHIUT PSAOM (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 IpenojaBaTesb) 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 IPYMIIbI), 10 IBETY IJ1a3 (Kapue, cepo-ToilyOble, 3eIeHbIe) U TaK Aajee.

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 00U 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 CAaMUMHU «JIuaepammy». 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 OTXOSAT 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 mpernopaBarens co3facT TPyl IO HEKOTOPOMY BaKHOMY JUISl HETO NPHU3HAKY,
pemiasi TeM caMbIM OIIpeJelIeHHble Nenarorndeckue 3agaduu. OH MOXeT OObEAMHUTH O0ydarolmuxcs ¢
ONMU3KUMHU UHTEJUICKTYaIbHBIMH BO3MOKHOCTSIMU, CO CXOKHM TEMIIOM Pa0OThI, @ MOXKET, HAIIPOTHUB, CO3-
JaTh paBHbIC MO cHile KOMaHbl. [Ipu 3TOM opraHuzaTop rpynmnoBoil paboTsl MOXKET 0OBSACHUTH NPUHLIUI
00bETUHEHNS, @ MOKET YHTH OT OTBETa HA BOIIPOCHI yYACTHUKOB 110 3TOMY ITOBOTY.



3. Meroauyeckue MaTepuaJibl, onpeaeJsOMe Mpoueaypbl OeHUBAHUSI 3HAHUH, YMEHUI,

HABbIKOB IO JUCHUIIJIMHE

3.1 BaﬂHBHO-peﬁTHHFOBaﬂ CUCTEMA OLCHKHU YCII€EBACMOCTH 1O NUCHUIIJIMHE

CryneHty B Xoje U3y4yeHUs AUCLMILIUHBI IPEIOCTABISETCS BO3MOXKHOCTh HabpaTh He Oosee 60
0aJuI0B 3a TEeKyIIyIo paboTy B cemecTpe u 10 40 6amioB, BKIIOYUTEIHHO, HA DK3aMEHE.

PesynbTupyromas oleHka 1Mo JUCHHUIUIUHE CKJIAIbIBACTCA U3 CYMMBbI OaJIJIOB TEKYIIET0 KOHTPOJISA
¥ IPOMEKYTOUHOU aTTecTauu B popMe 3k3aMeHa. K sx3aMeHy TOmyCKaroTCs CTYACHTHI, IIOCETUBIIINE HE
MeHee 30% nexuuil U NpakTUYECKUX 3aHATUMN, ¢ pedTUHroM He MeHee 30 0ayuioB MO pe3ynbTaraM TeKYy-
[IETO KOHTPOJIS ycrieBaeMOoCTH. TeKyIuii KOHTPOJIb 110 JEKIIMOHHOMY MaTepHally OCYIECTBIISET JICKTOP.
Texymuit KOHTPOJIb MO MPAKTUYECKUM 3aHATUSM BBITIOJHSET MpEnojaBaTeb, IPOBOAUBIINN 3TH 3aHS-
THSL.

bamnbl 3a Tekynryro paboTy B KaXKIAOM CEMECTpe MO AUCLUUIUIMHE CKIAIBIBAIOTCS U3 CIEIYIOIINX
BHJIOB JICATEIIPHOCTH CTY/ICHTA.

HopmatuBsl peanuzaiyu 0anibHO-PEHTHHIOBOM CHCTEMBI

1 Kypc

Ne JlesATenbHOCTh CTY/ICHTA KonmgectBo
/1 JUIs. HAUMCJIEHUs 0aioB 0aoB
1 Ilocemenne JIEKIIMOHHBIX 3aHITHI 5

Y HJINYHME KOHCIIEKTOB JICKIIUI
2 BrinonHeHre KOHTPOJIBHBIX paboT 50
3 CamocrosiTenbHast paboTa CTy/IeH- )

TOB

Bcero 3a cemectp (He 6onee) 60

2 Kypc

Ne JlesaTenbHOCTh CTY/IEHTa KonmuectBo
n/n JUIsl HAYMCJIEHUs 0aJlJIOB 0aJIoB
1 [Mocenenne TEKINOHHBIX 3aHIATHH 5

Y HJINYHME KOHCIIEKTOB JICKIIUHT
2 BrInonHeHne KOHTPOJIbHBIX paboT 50
3 CamocrosiTenbHasi paboTa CTy/IeH- 5

TOB

Bcero 3a cemectp (He 6onee) 60




