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ITACIIOPT

POHJA OHEHOYHbLIX CPEJICTB

IO JUCHMITIIMHE I[I/I(bd)eDGHL[I/IaHBHaSI I'COMETPHUA U TOIMOJIOTHUA

OneHouyHbIE CPECTBA

No KonTponupyembie ®opmupyemsie | Kon-Bo 3amanmii | Jlpyrue OlEHOYHBIC CPEACTBA
n/n pas3aenbl, TEMBI KOMIIETEHIIH TUIst
Bun Koxn-Bo
9K3aMeHa/3aueTa
Tema 1. DnemMeHnTapHbie 10
KpHUBBIE HA IJIOCKOCTHU U B
Egi?i?;cﬂmg'es;ocfﬁﬂ OIIK-1 BeicTynuienue
o KHHH 0' Hoit p OIIK-2 Komnoksuym 1
1 YHIER . [1K-4 Juckyccus 1
nepemeHHoll. KacatenpHas
N . [1K-5 [TuceMeHHBIC 1
KpuBOM. [[nrHa KpuBOi AKHCHILS
Tema CPC: Pumanosa yip
METpHUKa B 001acTH
€BKJIMJIOBA IPOCTPAHCTBA.
Tema 2. KpuBuszna 10
KPHUBOM.
Cornpukacarornasics OITK-1
Eﬂg]zg;cgéKﬁy;zfg)e el OIIK-2 Brictynenue 1
2 P A PEHE. [1K-4 Komnoksuym 1
Beruucienue kpyueHus.
IK-5 Huckyccus 1
Harypanbnsle ypaBHEHUS
KpUBOU
Tema CPC: [1nockue
KpUBBIE.
Tema 3.OnemeHTapHbIe 10
IIOBEPXHOCTHU B OIIK-1
€BKJIUJ0BOM OIIK-2
BeicTynuienue 1
npoctpaHcTBe. CriocoOsl [1K-4
3 Komnoksuym 1
uX 3anaHus. Bekrop- IIK-5
Huckyccus 1
(GYHKIIUH IBYX
nepemeHHbIX. KpuBble Ha
IJ1aIKOW TTOBEPXHOCTH.
Tema 4.KacarenpHas OIK-1 10
EHO(;I;ZC;;&HO}:;I; );I:{ZSITH' OIIK-2 BeicTynnenue 1
4 b AP I1K-4 Komnmoksuym 1
(hopma MOBEpXHOCTH.
I1K-5 Huckyccus 1
W3mepenue JUIMH KPUBBIX
Y YTJIOB MEXTy HUMHU
Tema 5. KpuBusna kpuBoit OIK-1 10
Ha MoBepxHocTH. Bropas OTIK-2 Brictynnenue 1
5 | kBampaTuuHas ¢popma. K-4 Komnmoksuym 1
Conpukacaromuiics MK-5 Huckyccus 1
napaboonI
Tema 6. ['maBHbIC OIIK-1 10
KpUBU3HBI U popMmysa OIIK-2 BricTynenue 1
6 | Dinepa. Haxoxnenue [1K-4 Komnoksuym 1
TJIaBHBIX HAIIPABICHUN U I1K-5 Huckyccus 1

TJIaBHBIX KPHUBU3H




Tema 7. IInomans OIIK-1 10
TTOBEPXHOCTH. OIIK-2 Brictynienue 1
7 | Chepuueckoe [1K-4 KomnnokBuym 1
O0TOOpakeHHE ITK-5 Juckyccus 1
MIOBEPXHOCTHU
Tewma 8. ®opmyna s 10
rayCccoBOM KpUBU3HBI U
e e | ok
LoD HOB}:aPXHOCTeﬁ OIIK-2 BricTynnenue 1
8 p p ' [1K-4 KomnnokBuym 1
[Tonyreonesnueckas
ITK-5 Huckyccus 1
napaMmeTpu3anus
MIOBEPXHOCTH.
DKCTpeMallbHOE CBOWCTBO
r'€0/Ie3MYECKHX.
Tema 9.Tomonorus B 8%5:; 10 BeicTynuienue i
9 | MmHOXecTBe . MeTpuKa B K-4 KomnnokBuym 1
MHOXECTBE [K-5 Juckyccus 1
Tema 10. BHyTpeHHOCTb, 10
OIlK-1
3aMbIKaHHe, TPAHULIA. Brictynnienue 1
OIIK-2
10 | [TommpocTpaHcTBa K-4 KomnnokBuym 1
TOIIOJIOTMYECKOTO MK-5 Juckyccus 1
MIPOCTPAHCTBA
Tema 11. HenpepriBHbIE 8%?:; 10 BeicTynienue 1
11 | oTobpaxkeHus. KomnokBuym 1
I'omeomoppuzMel TTK-4 I 1
p TK-5 HCKYyCCHS
OIlK-1 10 B 1
Tema 12. Tononoruueckue OIIK-2 PICTYILICHHE
12 . Komnoksuym 1
cBoiicTBa. CBSI3HOCTb. [1K-4 i 1
TK-5 HCKYyCCHS
Tewma 13.JIuneitnas ggﬁj 10 BricTymiienue 1
13 | CBS3HOCTG. K-4 Konnoksuym 1
XaycnophoBocTb K-5 Huckyccus 1
OIlK-1 5 B 1
Tema 14. KoMnakTHOCTb. OIIK-2 AR
14 Komnoksuym 1
Mmuoroo6pasus [K-4 Tnckycens 1
TK-5 Y
Tema 15. Tononornueckue 5
OIlK-1
MHOT000pa3usi C Kpaem. Brictynienue 1
OIIK-2
15 | Tomomoruyeckue K-4 Konnoksuym 1
MHOT'000pa3us MaJTbIX K-5 Huckyccus 1
pasMepHOCTEN
Tema 16. Tpuanrynsuumu, 8%5:; > BoicTynnenue 1
16 | kimeTouHbIe pa3dueHusl. K-4 Konnoksnym 1
Teopema Oitnepa. K-5 Huckyccus 1
17 Tewma 17. Tononoruyeckas OIIK-1 5 Brictynienue 1
Kjaccuukanus, OIIK-2 KomtokBuym 1




OPUEHTHPYEMBIX I1K-4 Huckyccus 1
3aMKHYTBIX IIK-5
MMOBEPXHOCTEM.
Tonosnornueckue
MHOT'000pa3us 6e3 Kpas

Bcero: 150 51

TEMBbI BBICTYIVIEHUSA 1JISA CTYAEHTOB
dopmupyemMbie KOMIIETEHIIUN

OIIK-1 — TOTOBHOCTH WCIOJIb30BaTh (pyHJaMEHTalbHbIE 3HAaHMA B OOJACTH
AHAJMTUYECKOW TEOMETPUH B OyAYyIIEH Mo ecCHOHAIEHON e TeTbHOCTH
OIIK-2 — Cnoocoben pa3pabaTeiBaTh, aHAIU3UPOBATH M BHEAPSITH  HOBBIC

MaTeMaTUYECKHE MOJEIH B COBPEMEHHBIX €CTECTBO3HAHWHU, TEXHUKE, SKOHOMHUKE U
YIPABJICHUH

IIK-4 — Cnocoben (opMupoBaTh CIOCOOHOCTh K JIOTUYECKOMY PACCYKIICHUIO,
yOEXKIEHNUI0, MATEMaTHYECKOMY JJOKA3aTeIbCTBY U MOATBEPKIACHUIO €0 MPABUIIBHOCTH

IIK-5 — CnocoOeH oprann3oBaTh UCCICIOBAHUS B 00J1aCTH MaTEMATUKH

BoicTyniieHue — peub, JIEKIUsA, JOKIaA, 3asBJICHUE U T.I., KOTOPbIE COOOUIAIOTCA KEM-
1100 B yCTHOM hopme.

BrIcTyIuIeHHE CTYAEHTOB POBOAUTCS C LIEIIBIO:

- CUCTEMATU3alMM W 3aKPEIUICHUS MOJIYyYECHHBIX TEOPETUYECKUX 3HAHUU H
MPAKTUYECKUX YMEHUN CTYJCHTOB;

— yrayOJeHus U paclIupeHus TEOPETUYECKUX 3HAHMI;

— (GbopMHpOBaHUS YMEHUI HCMOJIb30BATH CIPABOYHYIO U CHELHUAIBHYIO JIH-
TepaTypy;

— Pa3BUTHS TO3HABATEIBHBIX CIIOCOOHOCTEN M aKTUBHOCTHU CTYJICHTOB:

— TBOPYECKOW WHUIIMATUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M Opra-
HU30BAHHOCTH;

— dbopMUpOBaHUSI CAMOCTOSITEILHOCTH MBIIUICHHS, CIIOCOOHOCTEH K camo-
Pa3BUTHIO, CAMOCOBEPLIEHCTBOBAHUIO M CAMOPEAIN3ALNY;

— Pa3BUTHUSI UCCIIENOBATENBCKUX YMEHHUI.

1. Kakum ycnoBusim ynosierBopsieT napa (X, @) — rononorus?

2. BepHo 1M, 4TO BHYTpPEHHSI TOYKA SBISIETCSA BHEIIHEW TOYKOM €T0
nononHenus? [Touemy?
3aiaHre TOMOJIOTUH € TTIOMOILbIO CUCTEMbI 3aAMKHYTBIX OKPECTHOCTEH.
[TonsTHs 6a3UCHBIX OKPECTHOCTEH.
Kpusas na MmHOr00Gpaszumu.
Teopema Crokca.
KommyTaTop BEKTOPHBIX MONEH.
Bekrops! Kusnnunra.
AdunnbIil mapamerp.
0. ['eone3nueckast.
1. TeH30p KpyueHus.
12. Curnarypa.
13. ['MneprnoBepXHOCTb.
14. VYpaBuenus ['aycca.
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15. 3a1aHUE TOITOJIOTHH.

16. Omnepanyst 3aMbIKaHUS.

17. OTo0pakeHre TOMOJOTMIECKUX MTPOCTPAHCTB.

18. Kakum ycnoBusim ynosietBopseT napa (X, D) — ronosorus?

19. BepHo 1M, 9TO BHYTpPEHHsISI TOYKA SIBISICTCS BHEIIHEW TOYKOW €ro

nononHenus? [Touemy?
20. 3amaHuie TOMOJOTHH C TTOMOIIBIO CUCTEMBI 3aMKHYTBIX OKPECTHOCTEH.
21. Tlonsatus 6a3WCHBIX OKPECTHOCTEH.

22. KpuBas Ha MHOr0o0Opa3zumu.

23. Teopema Crokca.

24, KoMMyTaTOp BEKTOPHBIX MOJEH.
25. Bexkrops! Kusuara.

TpeOoBaHue K BHICTYILICHHIO:

- TOYHOCTh OTBETA Ha IOCTABJICHHBII BONPOC;

- (dopMynupoBKa 1esel 1 3a1a4 padoThl;

— packpbiThe (OMpEeAeICHUE) paccMaTPUBAEMOro TOHSATUSA (ONpeAcsieHus,
poOJIEMBbl, TEPMUHA);

— YETKOCTh CTPYKTYpPBbI pabOTHI;

- CaMOCTOATEIIBHOCTb, JIOTHYHOCTh U3JI0KEHNS;

- HaJIM4KE BBIBOJOB, CJIEJTAHHBIX CAMOCTOSATEIIBHO.

KpuTepun oieHKH 110 BBICTYIJICHUIO:

Ormerka «5». BBICTyIUIeHHE BBINOJHEHO B TIOJHOM 00bEME C COOJIIOJIEHUEM
HEO0OXO0IMMOM MoceaoBaTeIbHOCTU. PaboTa COOTBETCTBYET TPEOOBAHUIO.

OrmeTka «4». BpicTyriieHue oTBeYaeT NpPeabsBICHHBIM TpeOoBaHUsAM. JlomyckaroTcs
OTKJIOHEHHSI OT HEOOXOAMMOM TMOCIEIOBATENIbHOCTH BBIOJIHEHUS, HE BIUSIONIME Ha
IIPaBUIBHOCTh KOHEYHOT'O PE3YJIbTATA.

Ormerka «3». Yuanmecs NOKa3bIBalOT 3HAHMS HE B IIOJHOM MEpe M MCHBITHIBAIOT
3aTpyAHEHUE NIPU PELICHUH 3a/1a4.

OTrMeTKa «2» BBICTABIISIETCS B TOM Cily4yae, KOrJa ydallWecs HE IOJATOTOBJIEHBI K
BBITTOJTHEHUIO ATOW pabOTHI.

SAJAHUSA 1JIA KOJIVNIOKBUYMA
dopmupyemMble KOMIIETEHIIUH

OIIK-1 — TOTOBHOCTH UCHOJIb30BaTh (yHAAMEHTAIbHBIE 3HaHUS B 00JacTH
aHAJIMTUYECKON reoMeTpuu B Oyayiiei npodeccrnoHaaibHON AeATeTbHOCTH

OIIK-2 - Choocoben pa3pabarbiBaTh, aHaJU3UpPOBATh W BHEIAPSATH  HOBBIC
MaTeMaTUYeCKHe MOJEIM B COBPEMEHHBIX €CTECTBO3HAHWUHU, TEXHUKE, SKOHOMHUKE U
YIPABJICHUH

IIK-4 — Cnocoben (opMupoBaTh CHOCOOHOCTh K JIOTUYECKOMY PaACCYKIICHUIO,
yOeX)AeHHI0, MaTEMaTHYECKOMY J1I0Ka3aTeIbCTBY U MOATBEPKICHUIO €r0 MPABUJILHOCTU

IIK-5 — Criocoben oprann3oBaTh UCCIICIOBAHMS B 00JIACTH MaTEMAaTHKU

KoanokBuym — ¢popma yueOHOro 3aHsATHS, IOHUMaeMas Kak oecena

MIPENOIABATENS C yYAUUMUCS € UEIbI0 aKTUBU3ALIMY 3HAHUM.



KonnokBuym npencrasisieT coO00il MUHU-3K3aMEH, NMPOBOJUMBIN C LIEJIBIO MPOBEPKUA U
OLIEHKH 3HaHUI CTYAEHTOB IOCJIE U3y4eHHUs OOJIbIION TEMBI UM pa3zena B GopMe onpoca
WIX OIpoca ¢ OuIeTaMu.

KonmokBrym MOXET NPOBOJUTHCS B YCTHOM MJIM MUCbMEHHOM (opme.

_ k
1. Haiitu npou3BoAHYIO BEKTOP K BeKTOpYy I = E+ i T3
. . dr

2. Tloka3aTs, uto BeKTOphl I =i1COSt+ jSint+K u E NepIEHIUKYJIISIPHBI.

_ _ d(r?
3. r_':ISht+jCht+k\/Ch2t—3Sh2t,Haf/'[TI/I Cgt)
4. T =it+jt?+kt®, r,=it>+jt’+kt. Haittu F xF,.

. _ . i d(F xF,
5. E=it+jt?+kt®, r,=it*+ jt® +kt. Haiitu %,
6. CocTaBuUTh ypaBHEHHE KacaTeJbHOW IUIOCKOCTM K KpuBoi X =6Sin ’t,

) T
y=8sint-cost, z=4cos’t B Touxke t:Z'
1,

7. Haiinure cepenuny oTpe3ka 4B Ha TIIOCKOCTH, TJie A= E —|» B= (0,9; 0,3) B

MeTpuKe TI0cKocTH JIo0aueBCKOTro B BEpXHEHN MOITYIIIOCKOCTH

8. Iloctponth mpUMep TOMOJOTUYECKOTO TMPOCTPaHCTBA X, TaKOro, 4YTO €ro
HEKOTOpoe NMoJAMHOXECTBO Y — X (yka3zarh Y) 3aMKHYTO, OTPAaHUYEHHO, HE SIBISIETCS
KOMIIAKTOM.

9. BpluMcauTh BTOPYI  KBagpaTHUHyIO (GoOpMy  CIEAYIOIMIEH  TOBEPXHOCTH
r=(Rcosucos$ Rcosusin 9, Rsin u) (chepa).

10. Jlana nosepxuoctb Bpamenust F = (U, @)= x((u), p(u)cose, p(u)sin ). Haiitu
BTOPYIO KBaJIpaTUUHYIO (popmy

11. BbIYMCINTH AIMHY BUHTOBOW JIMHMU X =T COS @, Y =T Sin ¢, Z=ag.

12. Tlycte X — MeTpUuecKoe KOMIAKTHOE CBS3HOE MPOCTPAHCTBO. MOXKHO 1K JIBE €ro
TOYKH COECIMHUTH HEMPEPHIBHBIM MYTEM?

13. Jloka3aTh, 4TO N-MEpHOE MPOEKTUBHOE MpocTpaHcTBO RP" sBisercs rimagkum (v
BELIECTBEHHO-aHAIUTUYECKUM ) MHOTOO0pa3ueM.

14. Jlana moBepXHOCTh X=U+9, y=U’+9% z=2u9 u cemeiicTBO JuHUII Ha Heil
u® —c$® =c. Haittu muddepeHnuansHoe ypaBHEHHE CONMPSKEHHOTO eMy ceMeiicTBa

15. Jloka3zaTh, 4YTO BCSIKMH KOHCYHBINM CHMIUIMIIHAIBHBIA KOMILJIEKC SBISETCS
MOJKOMIUIEKCOM CHUMIUIEKCa JOCTaTOYHO OOJNbIION pa3MepHOocTH. B wyacTHOCTH, OH
MOET OBbITh BJIO)KEH B E€BKJIMIOBO IMPOCTPAHCTBO, TaK, YTO BJIOKEHUE JUHEHHO Ha
KaXJIOM CHMILIEKCE.

16. Haiitu pauuy gyru kpuBo X =3cC0st, y=3sint, z=4t or t=0 o
MPOU3BOJIBLHOTO 1.

17. Haiitu rogorpad sexrop-¢yuxumn T =i2'+ j27' =k 2%
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KpuTtepun o11eHKH KOJJIOKBUYyMA:

Onenka «5» - Tmy0OKOe U MPOYHOE YCBOEHUE Marepuaia. Y MEHUE J0Ka3aTh CBOE
pemenue. JleMoHcTpanus oOydaromuMcsl 3HAaHUW B 00beMe MPONACHHOW MPOTrpamMMBI.
Bocnpoussenenue yueOHOT0 MaTepuaa ¢ TpeOyeMoi CTeNeHbI0 TOUHOCTH.

Onenka «4» - HaJIWYME HECYUIECTBEHHBIX OIIMOOK, YBEPEHHO HMCIPABIIEMbIX
oOydJaronuMcsi Toclie  JOTMOJHUTENBHBIX W HABOASIIMX BOMPOCOB. JleMoHcTpanus
oOy4Jaroniumcst 3HaHUM B 00beMe MPOJIEHHON MTporpamMMbl. YeTkoe n3ioxkeHnue yueOHoTro
MaTepuana.

Onenka «3» - HaIMYHME HECYMIECTBEHHBIX OIMMOOK B OTBETE, HE HCIPABISEMBIX
oOyuatomumcs. JleMOHCTpanus 0O0ydYarolmMMcsT HEIOCTAaTOYHO TMOJHBIX 3HAHUU TI0
IIPOMAECHHON IpOTrpaMMe.

OneHka «2» - He 3HAHWE MaTepuayia nIpouJaeHHON TeMbl. [Ipu OTBETE BO3HUKAIOT
CEphE3HBIC OLIMOKH.

3AJAHUSA J1JId JUCKYCCHUHA

dopmupyemMble KOMIIETEHIIUH
OIIK-1 — TrOTOBHOCTh WCIOJB30BaTh (yHIAMEHTaJIbHBIE 3HAHUS B 00JIaCTU
aHAJIUTHUYECKOW reoMeTpuu B OyayIieit mpodeccuoHaIbHOU NeITeTbHOCTH
OIIK-2 — Cnioco6eH pa3pabaTbiBaTh, aHAIM3UPOBATH U BHEAPSITH HOBBIE MAaTEMAaTHUYECKUE
MOJICJIA B COBPEMEHHBIX €CTECTBO3ZHAHUM, TEXHUKE, YDKOHOMHUKE U YIIPABICHUU
INK-4 — Cnocoben ¢opMUpoBaTh CHOCOOHOCTh K JIOTUYECKOMY PaCCYKJICHUIO,
yOEXKICHUI0, MATEMAaTHIECKOMY JIOKA3aTeIbCTBY M TIOITBEPKACHHUIO €r0 NMPaBUILHOCTH
IIK-5 — CnocoGeH oprann3oBaTh UCCICIOBAHUSA B 00J1aCTH MaTEMATHKH
Jluckyccusi — OOCYXJICHHE CIIOPHOTO BOMpOca, MPOOJIEMBbI; Pa3HOBUIHOCTH CIIOpA,
HaIPaBJICHHOTO HA JOCTWKEHHUE UCTUHBI M UCIIOB3YIOIIETO TOJBKO KOPPEKTHBIC TTPUEMBI
BEJICHUS CITOPA.

1. Tloepxuocth 3amana ypaBHenuem F =8x-9y+10z=0, rge Xx=3u-v,

oF
y=u+2vVv, z=4uv. Haiitu <.
oV
2. Hanucats mapamerpudeckoe ypaBHeHHE chephl C IIEHTPOM B Haudajae KOOPAUHAT U
paguycom R.

3. Hammcares mnapameTpuueckoe YypaBHEHHE JIMHUH, SBISFOIIUICS Troporpadom
BekTop-Qynkumu I = aicost +ajsin t +ctk .,

4. Tlokazath, 4TO OTOOpa)k€HHWE JBYX MOBEPXHOCTEH ApPYr Ha JApyra, Mpu KOTOPOM
KaXJas CONpPSDKEHHAs CETh OJHOM MOBEPXHOCTH MEPEXOAUT B OPTOrOHAIBHYIO CETh
JIpYrou, MEepeBOAUT BTOPYIO KBaApaTU4YHYIO (OpPMY OJIHOW MOBEPXHOCTH B (opmy,
MPOTIOPITMOHAIIBHYIO TIEPBOI KBaIpaTUIHON (POopMe TIEpBOIi MOBEPXHOCTH.

5. Hamwmcate ypaBHEHUE 3BOJIIOTHI KPUBOM U TMOCTPOUTH KPHUBYIO M €€ 3BOJIIOTY

X2

—1-2
y 2
6. JlokasaTs, uto ectn X xayciaopdoso, €XP, X samkmyTO B €Xp X .

7. Tloctpouth mpuUMep TOMOJOTHMYECKOTrO MPOCTPAHCTBA, HEYAOBIETBOPSIOIIEIO: a)
aKCHOME CYETHOCTH; 0) BTOPOIl aKCMOME CYETHOCTH.


https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%B8%D0%BD%D0%B0

8. Hamucate ypaBHeHHE KacaTelbHOW MPSMON U HOPMAIbHOM IUIOCKOCTH KPHUBOU
x=t, y=t* z=1° B 1060ii Touke u npu t =1.

9. Omnpenenuts KpusnsHy 1/R m kpydenme 1/p kpusoit X=2t, y=Int, z= t* 5
10601 Touke u npu t =1

10. HaiiTu xpuBYy10, 3a/1aBa€MyI0 ypaBHEHUEM I = r(t), —oo<t<oo, ecrn r”(t) =a —
ITIOCTOSTHHBIN HYJIEBOM BEKTOP

11. Haiitu reoaesudeckyio KpuBM3Hy K, s nunum Ha cdepe, nepecekaromeil Bee
MeJUaHsbl 10 3aJaHHBIM YIJIOM

12. Ilycts X ectb [, -mpoctpanctBo. [loka3aTh, 4YTO TOXKIAECTBEHHOE BIIOKEHUE
X c exp X, nepeBosiiiee TOYKY X B MHOXKECTBO {X }, SIBJIAETCSI TOIIOJIOTMYECKHUM.

13. Omnpenenants pagnyc KpUBU3HBI U MOCTPOUTH KPUBYIO M KPYT KPUBU3HBI KPUBOU B

x = a(t—sin t),
ee BepIlnHe
P y = a(l—cost).
14. Haiiti pou3BOHYIO BEKTOp K BekTopy T =ie* + je* +ke™,
: - dr
15. Tloka3saTk, uTo BeKTOphl I =1COSt+ jSint+K u gt EPTICHMKYIAPHEL.
16. CocTaBuTbh ypaBHEHHE KacaTelbHON IIOCKOCTH K KpuBoi X =4Sin ’t,
i /4
y=6sint-cost, z=8cos’t B Touxke t:Z'
17. TloepxHocTh 3a1aHa ypaBuenueM F =2X—-y+3z=0, rge X=U+V,
oF
=uVv, zZz=u-V. Halitu .
Y ou

Kpurepuu oueHKH AMCKYCCHU:

1. OieHka «OTIUYHOY» BBICTABJISIETCS CTYICHTY, €CJIM OH aKTHBHO MPUHUMAJI y4acTHUe
B JIUCKYCCHM U OTBEYaJ Ha BOIIPOCHI MOJIHBIM OTBETOM C JOKAa3aTEJIbCTBOM U PELICHUEM
6e301H00YHO.

2. OreHka «XOpOIl0» BBICTABIACTCS CTYACHTY, €CIM OH aKTHBHO YYYBCTBOBAJI B
JTUCKYCCHUH, HO Y HETO OBLJIM HECYIIECTBEHHBIE OIIMOKH, KOTOPhIE OH MIOTOM HCTIPABIISIL.

3. OueHka «yJI0BJIECTBOPUTEIBLHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HE YUYBCTBOBAJ
B JIUCKYCCUHU JOOPOBOJILHO, a MPU BBI3LIBAHUM K JJOCKE OTBEYAJ HE B IMOJHON Mepe.

4. OleHKa «HEYJIOBJIETBOPUTEILHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH He
Y4yBCTBOBAJI B IMCKYCCHHU, a P BBI3BIBAHUM K JIOCKE HE MOT HUYETO OTBETHUTb.

SJAJAHUA UTOI'OBOI'O KOHTPOJIA 11O JINCHUITVIMHE
BbBICIIIASA MATEMATHUKA (OK3AMEH)

OIIK-1 — TrOTOBHOCTH HCHOJB30BaTh (PYHIAMEHTAJIbHbIE 3HAHUS B OO0JACTH
aHATMTHYECKOUW reoMeTpun B OyayIieit mpodeccuoHaIbHOU NeATeTbHOCTH
OIIK-2 — Coocoben paspabaTeiBaTh, AaHAJIU3UPOBaTh U  BHEIPSATH  HOBBIC

MaTeMaTUYECKUE MOJEIM B COBPEMEHHBIX €CTECTBO3HAHUM, TEXHUKE, JKOHOMHKE U
YIIPaBICHUH



IMIK-4 — Cnoocobern ¢opMUpOBaTH CIOCOOHOCTh K JIOTUYECKOMY PACCYXKICHHUIO,
yOeKICHUI0, MATEMAaTHYECKOMY JI0Ka3aTeIbCTBY M ITOTBEPIKICHHUIO €T0 IIPABUIBHOCTH

IIK-5 — Cnioco6eH opranu3oBaTh UCCIICIOBaHMS B 00JIaCTH MAaTEMaTHKH

TecroBoe 3amaHMe — 5TO OJWH M3 METOJOB IIEJAarOord4eCKOr0 KOHTPOJISA, 3adaHHC
CTaHAAPTHOH (OPMBI, BEITIOJIHEHHE KOTOPOTO MO3BOJIICT YCTAHOBUTh YPOBEHDb U HAIMYUE
OTIpE/CICHHBIX YMCHHI, HaBBIKOB, CIIOCOOHOCTEH, YMCTBEHHOI'O Pa3BUTHS U JAPYTHX
XapaKTEPHUCTHK JIMYHOCTH C MIOMOIIIBIO CTICITHAIBHON IIKAIBI PE3YIbTAaTOB, ITO3BOJISIOIINE
3a CpPaBHHUTEIBHO KOPOTKOE BpEMs OIIEHUTh PE3yJbTaTUBHOCTh ITO3HABATEIBHOU
JESTETLHOCTH, T.€. OIICHUTH CTETICHb W KAYECTBO JOCTIDKCHHS KaXKIIBIM YUaIuMCs meei
oOyueHus (1iesie u3y4eHus).

@1. TToBepxHOCTH 3amana ypaBuenueM F =3X+4y—-52=0, rge X=U+V,

. OF
y=uVv, Z=U-V. Halitn ou
$SA) 4v-2=0; $B) 3v—-2=0; $C) 2v-3=0; $D) 3v—-4=0;
$E)v+1:0;
@2. IToBepxHOCTH 3amanHa ypaBueaueM F =3X+4y—-52=0, rge X=U+V,

. OF
y=uVv, zZz=U-V. Halitn ov
$A) 8+4u=0; $B) 3u+8=0; $C) 3+4u=0; $D) 5u—-8=0;
$E)8+u:0;
@3. TToBepxHOCTD 3a1aHa ypaBHenueM F =2X—-y+3z2=0, rge X=U+V,

oF
y=uv, z=U-V. Haiitu <.

ou
$A) 5+v=0; $B) v—-5=0; $C) 5-v=0; $D) 5v+1=0;
SE) 3v-1=0;
@4. TlosepxHOCTb 3a/1aHa ypaBHeHneM F =2X—-y+3z2=0, rge X=U+V,
. 0F
y=uVv, zZ=U-V. Haiitn E
$A) u—-1=0; $B)u+1=0; $C)1-u=0; $D) 2u+1=0;
$E) 3u-1=0;
@5. TTosepxHOCTH 3amaHa ypaBHeHueM F =6X+7y—-2z2=0, rge X =uv,
. 0F
y=uU—-V, Z=U+V. Halitn ou
$A) 6v+5=0; $B)5-6v=0; $C)6-5v=0; $D) 5+v=0;
$E) Sv+6=0;
@6. ITosepxHOCTh 3a1aHa ypaBHeHueM F =6X+7y—-22=0, rge X =uv,
oF

=U—-V, Z=U+V. Haiitu ——.
y oV



$A) Su+6=0; $B)9u-6=0; $C)9u+6=0; $D) 6u+9=0;

$E) 6u—-9=0;

@7. TlosepxHOCTb 3a1aHa ypaBHeHneM F =3X—-4y+5z2=0, rge X=2U-V,
. 0F

y=u+3v, z=uv. Haiitu U

$A) 5v—-2=0; $B)Sv+2=0; $C) 2v+5=0; 3$D) 2v-5=0;

$E) v—-5=0;

@8. ITosepxHocTh 3amana ypasHenneM F =8X—-9y+10z2=0, rge Xx=3u -V,

o0F

ou -’

$A) 15v+40=0; $B)15v—-40=0; $C) 40v+15=0; $D) 40v-15=0;

$E) 15v+20=0;

@9. ITosepxHocTh 3amana ypasHenneM F =8Xx—-9y+10z2=0, rge Xx=3u -V,

oF

EvE

$A) 26+40u=0; $B) 40u+26=0; $C) 4u+26=0; $D) 40u-26=0;

$E) 26 —40u =0;

@10. ITosepxHocTh 3amana ypaBuenneM F =3X—4y+5z2=0, rge X=2u-V,

y=U+2Vv, zZ=4uv. Haiitu

y=U+2Vv, z=4uv. Haiitu

; . OF
y=U+3V, Z=UuVv. Haiitu v
$A) 15+5v=0; $B)15-5v=0; $C)10v-15=0; $D) 6v-15=0;

$E) 5v-15=0;
@11. HamucaTh nmapaMeTpuyeckoe ypaBHEHHE Cephl C IICHTPOM B Havalie
KOOpPAMHAT U paanycoM R .

(x=Rsinu-cos 9 [x =Rsin u-cosu Xx=Rsin $-cos 9
$A)4y:Rsinu-sin 3; $B) y=Rsinu-sin 9; $C) y=Rsinu-sin 9;
Z=Rcosu Z=Rcosu Z=Rcosu

(x=Rsin u-cos 9 X =Rsin u-cos 4
$D)<y:Rsinu-sinu; $E)%y:Rsinu-sin9;
(Z=Rcosu (Z=Rsin u

@12. HanwucaTh napaMeTpuyecKoe YpaBHCHHUE JIMHUY, SIBISIOINUICS rogorpadom
BekTop-Qynkuuu I = aicost +ajsin t +ctk,

Xx=asint X =Ct X = cost X=sint

SA) y:acost;$B) y:acost;$c) y:sint;$D) y =Cost;
z=ct z=asint z=ct z=ct
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X=acost

$E) y=asint;
z=ct
@13. Haiitu rogorpa¢ Bexkrop-pyukiun I =icost+ j+ksint,
x=1 X =sint X = cost x=1 X = cost
$A) 1Y =SINt; gy 1¥Y=1 igc)1Y=1 :gp)qy=cost; gg)qy=sint;
Z =cost Z =cost z=sint z=sint z=1

@]14. Haiitu ronorpad BekTop-QpyHKuuu I = tz(i + J+ k).

(x=t" x =t X =t x=t* x =t
2. . . 2. 2.

sa) 1Y =15 sB)y1Y=t"1 gy (Y=t gp) Y=t sp)(y=t"

z=t? z=t? z=t? z=t z=t
@15. Haiitu ronorpad BekTop-QyHKIMH I = (t —1)(i + ]+ k).

(x =t X=t-1 X=t-1 X=t-1 X=t+1
sA) | Y=t-Ligp) Y=t igc)Y=t-Ligp)y=t+L gg)y=t

z=t-1 z=t-1 z=1-1 z=1-1 z=1-1
@]16. Haiitu rogorpad Bexrop-dpynkuuu I =icht+ jsht,

X =cht X =sht x=0 x=0 X =cht
$A)<y:sht;$B) y:cht;$c) y:sht;$D) y:cht;$E) y =sht;
z=0 z=0 z=cht Z =sht z=1
@17. Haittu rogorpad Bexrop-(yskuun T =ilnt+ jin?t+kin®t, t>0.

x =In?t Xx=Int x=1In3t X=1In X=In%t

sA) (Y=t gp) y=|n2t;$c) y:Inzt;$D) y:In3t;$E) y=In3t;

z=In%t z=Int z=Int z=In?t z=Int
@]18. Haiitu rogorpad Bexrop-dpynkiuu I =isint+ jsin 2t+ksin 3t .
X =sin 2t X=sint X=sint X =sin 2t
SA) y=sint '$B) y:sin3t;$c) y:sin2t;$D) y =sin 3t;
z=sin 3t z=sin 2t z=sin 3t z=sint
X =sin 3t
$E) y=sint ;
z=sin 2t

@19. Haittu rogorpad Bexrop-ynxuuu I =ie' + je* +ke® .

11



X = ¢ X = ¢ X = e x =e¥ X = e

$A) yZQZt;$B) y:egt;$c) y:et;$D) y:et; $E) y:ezt;
z=¢% z=g" z=¢" z=e" z=¢'

@?20. Haiitu ronorpad Bekrop-ynkuun T =i3 — j3* —k3™,
X = _3t+l X = 3t X = 3t X = _3t+l

$A) 1Y = 3 $B)|Y = -3 $C)1Y = -3 $D) 1Y = -3

7 = _3t—l 7 = _3t+l 7 = _3t—1 7 = 3t
X = _3t—l
$E) y — _3t+1 :
z2=3
@21. Haittu rogorpad Bexrop-Qyskuman T =12+ j27 —k 2%,
(x =2 x=2' x=2" x=-2% x=-2%
3t. At . At . At . At .
$A) | Y="2:8B) \Y=2 is0)(Y=2 D) \¥Y=2 isp)(Y=2
z2=2" z=-2% z=-2% 2=2" z=2"
@?22. Haittu rogorpad Bekrop-dynkiuu I = i(t2 +l)+ jt—2)—kt*.
(x=-t’ x=t*+1 x=t"+1 X = —t?
2 . _ 2 . _ . _ .
sA) 1Y = +Lligp) (Y= ig0) (Y=t-2igp) ¥ =1-2;
z=t-2 z=t-2 7 =—t2 7=t>+2
X=t-2
sE) V=1
z=1t"+1
@23. Haittu rogorpad Bekrop-dpynkiuu I = i3t + j3t+1-k¥t-1,
x=¥t+1 x =3/t x =3t x=3t+1

say (Y=Yt igp) (Y =VtHL g0y (y=—Vt-Ligp {y=-Yt-1;
z=-3t-1 z=-3t-1 z=3t+1 z=3%

x=-3t-1
$E) y=t
2 =31

(@?24. HaiiTn kacatenbHbIi BeKTOp K BekTopy I =iC0St+ jsint+k.
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$A) r,=isint+ jcost; $B) =—isint—jcost; $C) r,=isint— jcost;

o dr .. : _
$D) r, =—isint+k; $E)a=—|3mt+JCOSt,

@25. Haiiti mpon3BoIHYIO BeKTOp K Bektopy I =ie* + je™ +ke™ |

SA) I'=ie*—j2e™ +k3e™; $B) r'=ie*+j2e* +k3e*;

$C) r'=ie” + je*+ke™; $D) r'=ie*+ j2e* —k3e¥;

$E) r'=—ie* + j2e” +k3e™;

@?26. Haiitn nponssoanyro Bektop k Bekropy T =1X° + jX° +kx*.

SA) I'=ix+j3x*+k4x®; $B) r'=i2x+ jx*+k4x’;

$C) r'=i2x+ j3x*+k4x®; $D) r'=i2x+ j3x*+kx’;

SE) I'=i2x— j3x° +k4x%;

(@27. Haiiti mpon3BOIHYI0 BeKTOp K Bektopy I =1isin 2K + jsin x+ksin 3x.
$A) r'=i2cos2x+ jcosx+kcos3x; $B) r'=i2cos2x+ jcosx+k3sin 3x;
$C) r'=icos2x— jcosx+k3cos3x; $D) r'=isin 2x+ jcosx+k3cos3x;
$E) r'=i12c0s2x+ jcosx+k3cos3x;

@28. Haittu mpon3BoaHyto BekTop K BekTopy I =12+ j3* +k 4",

$A) I'=i2"+ 3 In3+k4"; $B) r'=i2"+ j3"In3+k4*In 4;

$C) r'=i2"IN2+ jin3+k4*In4; $D) r'=i2"In2+ j3*In3+klin 4;
$E) r'=i(In 2)2* + j3*In 3+ k4" In 4;

@29. Haiit mpou3BOAHYIO BEKTOP K BEKTOPY

F=i(x?+x)+ j(3x—5)+k(x*—2x).

SA) I'=(2x+1)i+3j+(3x2 —2)k; $B) r'=(2x+1)i+3j+ (3 —2)k;
§C) r'=(2x—1)i +3j+(3 —2)k; $D) r'=(2x+1)i+3x j+(3x° - 2)k;
SE) I’ =(2x+1)i—3j+(3x2 - 2)k;

@30. Haiiti ipou3sBouyto Bektop K Bekropy I =1In X+ jln 2x+kIn 3x.

sa) F=ti+ 243k spyr=tivZjelk: g0y r=tivtjeok;
X X X X X X X X X

, 2. 1. 3 . , 1. 1. 1
$D) r'=—i+—j+-k; SE) '=—i+—j+=Kk;
X X X X

X X
_ k
@?31. HaiitTu mpon3BOIHYIO BEKTOp K BeKTOpy I =¥+%—§.
$A) r’:_i+l+i; $B) r’:_L_i_FL; $C) r':_i_l+L;
t> 2t 3t? t> t* 3t° t> 2t* 3t°
SO S TS R
) t2 2t> 3t $E) t2 2t> 3t?’



: - dr
@32. Tlokasathb, 4To BeKTOphl I =1COSt+ jSint+K u —— mepnenaukynsapHsl.

dt

dr dr dr dr
r-—=1; r-—=0; rx—=0; rx—=1;
$A) gt ™ BTy $O) 4t $D) M7

r+£—1'
$E) qi
L . dr
@33. Tlokasath, uto BekTophl I =isint+ jcost+k u a NCPICHIUKYISPHBI.
dr dr dr dr
r+—=0; r<x—=1; r-—=1; r<x—=0;
$A) T $B) th $C) T $D) th
dr
r-—=0;
SE) T
L ) dr
@34. Tlokasats, uTo BeKTOphl I = —1 — jcost—ksint u a NEPIECHINKYJISIPHEL.
dr dr dr dr
rx—=1; r-—=1; r<—=0; r+—=0;
$A) gy =0 SBY Tgy =0 SO gy =T D) T
dr
r-—=0;
SE) Tt
—_ - 2 - 2 dr
@35. r =ich®t+ jsht-cht+ksh“t. Haiitu a

dr . . dr . .

—=ish2t— j+ksh?2t; —=1ish2t+ jch2t+ksh2t;
SA) ¢ j SB) 4 j

9" ishot+ j—kshat: 9" ishot+ j+kshat:
O 4t '+ 3D) 4 ’

dr . )
$E) a=|sh2t—j—ksh2t;

: : d
@36. T =ish’t+ jsht-cht+kch’t. Haiitu d_:

dr . . dr ) )

—=ish2t+ jch2t+ksh2t; —=—ish2t+ j+ksh?2t;
SA) T je SB) 5, j

9% ish2t— j+kshat: 9T ishot+ j—kshat:

dr . :
$E) a:|5h2t+21+ksh2t;

. _ d
@37. F =isht-cht++jch?t+k sh?t. Haiiru d—:
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SA) ﬂ:—ich2t+jsh2t+ksh2t; $B) ﬂ:ich2t—jsh2'[+ksh2'[;
dt dt
dr . . _ dr . : .
$C) E:lch2t+Jsh2t—ksh2t, $D) Ezlcht+jsh2t+k8h2t,

$E) %zich2t+jsh2t+ksh2t;

d
@38. F —isht- jcht+kych?t—3sh?t . Haiiru d—:
sh2t dr sht

———_; gB) —=icht+ jsht—k ——;
J1—2sh% $B) gt J1—2sh%

dr . :
$A) ﬁzlcht+15ht+k

o) I ichta jehtek—1 . ooy 9T ichts jsht—k—N2L_.

) dt fizsh ) at J1-2sh’t’
dr . : sh 2t

E) — =licht+ jsht —kK ——;

SE) at V1-sh%

@39. F =isht+ jcht+k./ch?t—3sh’t . Haiiru r?.
$A) r'=-1; $B) r’=0; $C)r’'=2; $D) r’'=-2; Sg)r =1
@40.

F=isht+ jcht+k,/ch?t—3sh’t . Haiitu

d(r?) o o 40y (. d07)

S TH A T T

2
$E) %rt):cht;

d(r?)
dt -~

M:sht;
dt

@41. T =it+ jt*? +kt®, T, =it’+ jt®+kt. Haiitu F xF,.
SA) xT, =it +t°)+ (5 —t2); $B) FxF, =it —t°)+ j(t°—t?)
§C) FxF, =it —t®)- j{t*—t2); $D) FxF, =it —t°)+ j(t°+t2);

x).

A
dt

Q!

@42. T =it+ jt> +kt®, T, =it’+ jt® +kt . Haittu

SA) %1“_2) _ i(3t2 _6t5)+ j(5t4 —2t);
M — i(3t2 + 6t5)+ j(5t4 - 2'[);

$B) T4t
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$C) %ﬁm —i(3t2—6t°)- j(5t* - 2t);

$D) % = i(3t2 —6t5)+ j(5t4 + 2t);

$E) d (E’; r,) —i (3'[2 —6t5)+ j(5t4 —2t2);

o o ta 2
@43. CocTaBUTh ypaBHEHHE KacaTeIbHOM IIOCKOCTH K KpuBoi X = 3SIN 1,

y=5sint-cost, z=2cos’t BTO‘IKCt:%.
x+3 y >
x-3 y-5 z-1, > Y75 -1
3 5 3 5
$C "o Y7o 21 D =5 Y75 7
i o -2’ P73 o 2
3 5
SE T2 Yo 22
) 3 0 -2
@44. CocTaBUTh ypaBHEHUE KAaCATENBHOM IIIOCKOCTU K KpUBOH X = 4SiN ’t,
y=6sint-cost, z=8cos’t BTquet:%_
SA Xx-=2 y-3 z-1, SB X-2 y-3 z1-4,
) "4 "0 T8 By o -8
gy Xo2-YS_ 24, gy X2 _yd 274,
) 74 1 g D) 0 _g"’
SE X-2 y-3 1-4,
) 4 O 8 ]
@45. CocTaBUTh ypaBHEHHUE KACaTEJIbHON IMJIOCKOCTH K KPUBOM X = 6sin’t,
y=83int'COSt, Z =4c0s°t BTO‘—IKet:%_
SA Xx-3 y-4 71-2, SB X-3 y-4 1-2,
) "6 0 4 ®Tg T T4
5C X+3 y-4 171-2, $D Xx-3 y-4 1-2,
"6 o -4 D7 1 -4
SE x-3 y-4 z1-2,
) 76 0o -4’
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@46. CocTaBUTh YpaBHEHHE KacaTeIbHOM INIOCKOCTH K KpUBOM X =2SIN“t,

y=4sint-cost, z=-2cos’t BTOqut:%_

A x=1 y-2 z+1, B x-=1 y-2 z+1,
$A) 2 0 2 $B) ~2 0 2
5C x—l_y+2_z+1_$D x-1 y-2 z-1,

)72 0 2 D)5 0 2
SE x-1 y-2 z+1,

) 2 0 -2
@47. COCTaBUTh YPaBHEHHE KACATENBHOI IIOCKOCTH K KpHBOH X = —28in°t,
y =—4sint-cost, z=-6c0s*t B Touke t:%_
SA x+1_y+2_z+3_$B X+2 y+3 z+3,

)72 0 6 = By 0 6

c X+1 y+2 z+3, $D x-1 y+2 z+3,
27 6 ' 027 6 °
SE x+1 y-2 z+3,

) -2 0 6
@48. CocTaBUTh ypaBHEHHUE KacaTeJIbHON IJIOCKOCTU K KpUBOH X = 4sin’t,
y=10sin t-cost, z=-4cos’t B Touke t:%.

A Xx-4 y-5_z+2, B X—2 y+5 z+2,
MW 0 s By 0 4

C X+2 y-5_ 7+2, D X—2 y-5 z+2,
5073 0 2 D) 1 4 "’

B X—2 y-5 7+2,
D)0 T
@49. CocTaBuTh ypaBHEHHE KacaTelbHOM MIIOCKOCTH K KpHBoil X =8Sin ’t,
y=4sint-cost, z=-12cos’t BTO‘{Ket:%_

A X-4 y-2 7+6, B X—-2 y-4 17+6,
SA) T 0 12 By 4 12

x-4 _y-2_17-6, X+4 y-2 z+6.

5C) g =" =, D) g =T =

8 0 12 8 1 12
SE X—4 y-2 71-6,
) g 0 12
HroroBast popmMa KOHTPOJIS IO TUCHIUTIIMHE IK3aMEH MPOBOAUTCS B hopme

TECTHUPOBAaHUA. TecroBas (bopMa HUTOTOBOI'O KOHTPOJIA 11O AUCLHUIIIIMHE
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npemxycMmarpuBaeT — 10 TECTOBBIX BOMPOCOB, TJI€ MPABIIbHBIN OTBET OIICHUBACTCS
B 3 Oamta. TectupoBaHUE POBOIUTCS B SJICKTPOHHOM BHJIE
KpuTepun olieHKH TeCTOBBIX 3aJaHUI
«OTIINYHOY - Oosiee 90 OanIoB;
«xopo1oy - 6osee 75 6aos;
«YIOBJICTBOPUTEILHOY» - MeHee 70 OaloB;
«HEYIOBJICTBOPUTEILHOY» - MeHee 50 6aIoB.

Paspaborank: k.d.-M.4., gouent I'oubos J.{'.‘.
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