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1. KoMmnereHnuMm W HWHIAMKATOPbI MX JOCTH)KeHHs, NpoBepsieMble JTaHHBIMHU
OLIEHOYHBIMHU MaTepuaIaMu

HCJ'IBIO OCBOCHUA JUCHUIIIINHBI ABJISICTCA (bOpMI/IpOBaHI/Ie clIeayromux KOMHeTeHHHﬁZ

OIIK-1 CriocobGeH mpUMEHATh (pyHIaMEHTAIbHBIC 3HAHUS B 00JIACTH MaTEMAaTHYECKOTO
aHajn3a, KOMIUIEKCHOTO M (YHKLIMOHAJIBHOI'O aHalIM3a, areOpbl, aHAIMTHYECKOH I'e€OMETpHH,
muddepeHraIbHOl TeOMETPUH M TONOJOTHH, JU(QEepeHIMaIbHBIX YPaBHEHUH, ITUCKPETHOU
MaTeMaTHKU 1 MaTeMaTU4YeCcKOl JIOTUKH, TEOPUU BEPOATHOCTEH, MaTEMaTUUYECKOM CTaTUCTUKU U
CIIy4alHbIX  IIPOLIECCOB, UMCIEHHBIX METOJIOB, TEOPETHMUECKON MEXaHMKM Kak s
UCIIOJIb30BaHUs B IPO(EeCCHOHAIBHON AEATeNbHOCTH, TaK U JJIs1 KOHCYJIbTUPOBAHUS.

Pe3ynbpraramMu 0cBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK 1.1 [JlemoHCTpUpYyeT HaBBIKM pabOThI ¢ MPOPECCHOHATBHON JIMTEpaTypod IO
OCHOBHBIM €CTECTBEHHOHAayYHBIM U MaTEMAaTUYECKUM JUCLUIUIMHAM

NOIIK 1.2 [lemMoHCTpUpYeT HaBBIKM BBIIOJHEHUS CTAHJAPTHBIX NEHCTBHH, pelleHus
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH M OOLIMX 3aKOHOMEpHOCTEH, HOpMyIUpyeMbIX B
pamkax 0a30BbIX MaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX TUCLUILINH

HNOIIK 1.3 Bnageer ¢yHAaMeHTaIbHBIMU 3HAHUSIMHU, I[OJIYYEHHBIMH B 001acTu
MaTeMaTUYECKUX U (MIM) ECTECTBEHHBIX HAyK

2. OneHo4Hble MaTepHaJIibl TCKYLIECT0 KOHTPOJA U KPUTCPUH OLICHUBAHUSA

DJeMEeHTBI TEKYIIEro KOHTPOJIS:
— KOHTpOJIbHas paloTa;

KonrposnpHas padora (MYK 1.1, UTIK-1.3).
KontponbHas padota cocrout u3 3-4 3amay.

[Tpumeps! 3aau:

1. Hanucate ypaBHeHME KacaTeIbHOW U HOPMaJIM KPUBOI
1 1
Xx=_t"-"t
2 4 BTOYke t=2.
y=t
2. CocTaBuTh YpaBHEHHUE IBOJIOTHI KpuBOH Y = In X.
2 2t3 t4
3. Haiitn ypaBHEeHUE TIIaBHON HOPMAJIA U KPUBU3HBI KPUBOH ' = 237 B TOYKE
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XZ y2
4. HaiiTu xacaTenbHbIe K 2JUIAIICY 30 + oa =1 napamiensHble npsmoit 2X—Yy +17 =0.

N Y

5. BoruncnnTh KpUBU3HY KpUBOI - B TOUKE (1,1).
y



X
)
6. CocTaBuTh ypaBHEHHE OMHOPMAJIM U ONIPECIIUTh KpyueHHEe KPUBOH y3 BTOUKE
Z=—
6
11
1L,
26
7. B kaxkoii Touke mapabossl Y = X* KacarenbHast o0pasyet ¢ ocbio OX yrom 45°7
X=¢e'
8. Bbruncianute kpyueHue KpuBon § y =€ .
7=t2
9. Ha xpuBoii r(t) = {a cost,asin t,t} HATH TOYKH, B KOTOPBIX TJIaBHAsI HOpMaJIb

NepreHIuKyIsIpHa BekTopy P = {1,—1,3}.

10.  Hammcarp ypaBHEHHE KacaTebHON M HOpMaU KpuBoii 2X° —X°y* —3X+Yy+7=0 B

touke (1, -2).

11. Haiiti yriibl MeXIy CACIyIOMMMHU TUHUAMH Y =4X u X* =4y .

12. B kakux TOUYKax C OJHOU M TOif ke abcuuccoi KacarenpHbie K Y = X" 1 Y = X’
napajuieabHbl?

13. CocTaBUTh YpaBHEHHE [VIaBHON HOpMaJId U OMHOPMaIN KpUBOU r(t) = {t,tz e } B TOYKE
t=0.

14.  HammcaTp ypaBHEHHE KacaTeIbHON TUIOCKOCTH W HOPMAJIH K MIOBEPXHOCTH X =U+V,

y=U-V, Z=UV B TOUKE M(u=2,v=1).

2 2 2
=y

16.  Haiitu nepByro KBaJpaTHYHYIO (pOpMY OBEPXHOCTH BpallleHuss X =UCOSV, y=UsinV,

Z =U? — napaGoIOn/ BPAIICHH.

17. BrruuciuTs rmaBHbIE KPUBU3HBI IOBEPXHOCTH Z = Xy B Touke M (l,l,l).
x2 yz
18.  Haiitu nonHyo KpuBU3HY napadojouaa —+-—=2Z7.
q

OTBeTHI K 33/1a4aMm:

X=-2-31
1. , 3X—2y+14=0.
y=4+21



10.

11.

12.

13.

14.

{2x+l,ln x—(x2 +1)}.

X

2x+y=+12=0.

1
1313

—7X+5y+17=0.

90°, arccos i
5

o) (5

X=A1 X=-24

(Qa, Qa, —+ ij , (— ia,—
2 4

2

y=—44,4 y=-4 .
z=1-1 |z=1+24

3X—-y—-2z-4=0,

Xx=3+31
y=1-1.
1=2-21

ﬁaﬁ’”+2;m}
2 4



x:x0+/1x—2
a
2 2 2

Xo  Wo , 229 Xg Yo Zo _ _ Yo

z:zo+/lz—g

C

16. 1 =(1+4u%fdu)® +u?(dv).

. 9’ 3
2.2
18. P

3 .

(u2 +vZ 4+ p2q2)2

Kpurepuu onieHuBaHus:
Pe3ynbTaThl KOHTPOIBHOW PaOOTHI OMPEACTSIOTCS OIIEHKAMU «3a4ETy», «HE3aUET».

3. OueHoYHbIe MaTepHAJbI HTOTOBOT0 KOHTPOJISA (IPOMEKYTOUYHOMH aTTecTaluu) u
KPUTEPHUHU OLleHUBAHUS

DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 TPEX YacTEH.

[lepBas yacTb, BTOpas 4acTh COAEPKUT oAUH Bompoc, nposepstoumii MOIIK-1.2. Otser
Ha BOIIPOC JJaeTcsl B pa3BepHyTON opme.

Tperbss wacth conepxkut Bompoc, mnposepsitoumii MIIK-1.3 u odopmien B Buue
IIPaKTUYECKOM 3agaund. OTBET HAa BOIPOC TPEThEH YaCTU IPENIOJAraeT PElICHUE 3aladd U
KpPaTKYyI0 MHTEPIPETALIMIO [TOJIyYEHHBIX PE3YyIbTATOB.

IlepeueHp TEOPETUUECKUX BOIPOCOB:
1.Bekrop-pynkius. ['ogorpad. Teopema o npenesne mponu3BeaeHUsI.

2. luddepenunpoBanue Bekrop-¢pyHkiuid. Teopema o nuddepeHupoBaHUN TPOU3BEACHUS.
3.Perynspusle kpuBble. HatypanbHblil mapamerp.

4.KacarenpHas npsmas. HopManbHas IIOCKOCTH TPOCTPAHCTBEHHON KPUBOM.
5.Peniep @pene. ConpoBOXKAAIONTUN TPEXTPAHHUK.
6.JlepuBanronssie Gpopmyisl pernepa Opexe.

7.KpuBu3Ha U Kpy4eHHE IPOCTPAHCTBEHHON KPUBOM.

8.CTpoeHne KpUBOI B OKPECTHOCTH OOBIKHOBEHHOW TOUKH.
9.9BouTIOTa ¥ 9BOJILBEHTA.

10.0Orubarorias ceMelicTBa IIOCKUX KPUBBIX.

11.Perynsapubie nosepxHocTu. KoopaunaTtHas cets.

12.KacarenbHas mockocTs. HopmanbeHas npsiMast IOBEPXHOCTH.
13.I1lepBas kBaapaTuuHas popma. ['eomeTpruyeckuii cMbICI.
14.Btopas kBagpatuuHas ¢popma. ['eomeTpuyeckuii cMbIci.

15. JInuneyaTeie TOBEPXHOCTH.

16.HopmanbHas kpuBHU3HA TUHUI Ha noBepxHocTU. Dopmyna Mense.
17. Napukarpuca JlroreHa.

18.0Oneparop Belinraprena. Marpuua oneparopa.

19.I'naBHbIEC HaNpaBJIEHUS U TJIABHBIE KPUBU3HBI.

20.@opmyna Ditnepa.

21.0MOuIMYECKUE TOUKH.

22 IlonHas u cpeaHsisi KpUBU3HBI TIOBEPXHOCTH.

23. Cepuueckoe oToOpaxeHue.



24. CeMeNCTBO JUHUI HA TOBEPXHOCTH.

25.JIlunnm kpusu3Hel. Teopema Ponpura.
26.ACUMIOTOTUYECKHE JIMHUU.

27.HopmaisibHasi ¥ reoAe3nuecKas KpUuBU3HBI.
28.I'eone3nueckrie JMHUM HAa TOBEPXHOCTH.

29 .N3rubanue nmoepxHocreit. Teopema ["aycca.
30./lepuBBarionHbIe (OPMYIIBI perepa MOBEPXHOCTH.

IIpumepsl 3anau:

1. Hamnmcars ypaBHEeHHe KacaTeJIbHOW U HOPMAaJIA KPUBOU

1 1

Xx=_t*-=t*

2 4 BTOUke t=2.

y="t
2. CocraBuTh ypaBHEHHE 3BOJIOTHI KpuBoH Y = In X.

. . . t* 2t t

3. Haiitu ypaBHeHUE TI1aBHOM HOpMaJIX U KPUBU3HBI KPUBOH I' = 530, B TOYKE

121
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2 32
4. HaiiTu xacaTenbHble K 3JUIAIICY 0 + Z4 =1 napaienpHble npsiMoi 2X—Yy+17 =0.
S. Beruncnute KpuBH3HY KpUBOU { , B TOYKe (1,1).

X2
y= o
6. CocTaBuTh ypaBHEHHE OMHOPMAJIM U ONPEACIUTh KpyueHHEe KPUBOH 53 BTOUKE
7="-
6
11
L,
2 6
7. B kaxkoii Touke mapabossl Y = X* kacarenbHas oopasyer ¢ ocbio OX yrom 45°7
X=¢'
8. Berunciaute kpydeHne KpuBon 3 Yy =€ .
z=t/2

9. Ha kpusoii r(t) = {a cost,asin t,t} HaWTH TOYKH, B KOTOPBIX IJIaBHAas HOPMaJlb
NepreHIuKyIsIpHa BeKTopy P = {1,—1,3}.
10.  Hamwmcarts ypaBHEHHE KacaTelIbHOM U HOpMaIK KpuBoit 2X° —X*y* —3X+y+7=0 B

touke (1, -2).

11. HaiiTi yriibl MeXIy CIeIyOMMMU TUHUAMH Y = 4X u X* =4y .



12. B kakux TOYKax ¢ OJHOM U TOH ke abCIMCCOM KacaTenbHbIe K Y = X* U Y = X’

napauleabHbl?

13.  CocraBuTh ypaBHEHHE INTaBHOW HOPMAIN U OMHOpMaJIU KPUBOM r(t) = {t,t2 , e‘} B TOYKE
t=0.

14.  HanucaTb ypaBHEHHE KacaTeJIbHON INIOCKOCTH ¥ HOPMAJIM K MMOBEPXHOCTH X =U+V,

y=U-V, z=uv B Touke M(u=2,v=1).

15.  Hamwmcarb ypaBHEHHE KacaTelIbHOMN IJIOCKOCTH U HOPMAJIM K IIOBEPXHOCTH
X 2 y 2 7 2

16.  Haiitu nepByro KBaapaTU4HYIO (GOpMY MMOBEPXHOCTH BpaleHust X =UCOSV, Yy =usinv,

z=u? - 1apaboJIou 1 BpaleHUsI.

17.  BbIYMCIHTH IJIaBHBIC KPUBU3HBI IOBEPXHOCTH Z = Xy B Touke M (1,1,1).
2 2
18.  Haiitu monHy0 KpUBU3HY mapadojouaa —+-— =2Z7.
q

OTBETEHI K 3aJadyaM:

X=-2-31
1. , 3X—2y+14=0.
y=4+21
2. {2x+1Jnx—@2+ﬂ}
X
x:£+22
22 2
3 =—+4, —.
y 3 9
Z=£—Zi
2

4. 2x+y=+12=0.

1
13.13
x:1+£i
12 8
6 =1, —.
y 2 27
z:£+l
6
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ENJIT

j.
_2

9, ﬁa,£a£+2ﬂn , —Ea,—ﬁa,s—”+27m
2 2 4 2 2 4

10.  —7x+5y+17=0.

11. 90°, arccos i

12 (2,4j,(2,8j_
3'9) (327

X=A X=-21
13. y=—441,5 y=-4 .
z=1-1 |z2=1+2A4
X=3+34
14. 3X-y—-2z2-4=0,3 y=1-41.
1=2-21
x:x0+/1x—2
a
2 2 2
Xo  Wo ,2Zg Xo Yo Zo _ _ Yo
z
z:zo+/lc—g
16, 1=(1+4u%fdu)® +u?(dv).
. o' 3"
2.2
18 I N
(u2+v2+p2q2)5
PeByJ'II)TaTI)I JK3aMCHa OIMPECACIIAOTCA OLCHKaMU

«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIIBLHOY.

j.

«OTJIMYHO»,

«XOpOLIOY,



OueHka «OTJIMYHO» BBICTABIISETCS, €CIM JaHbl pa3BEPHYThIE OTBETHl Ha BCE
TEOpPETUYECKHE BOIIPOCHI U 33/1a4a penieHa 0e3 omuook. OIeHKa «XOpOI0» BbICTABISETCS, €CIIU
OTBETHI HA TEOPETUUYECKHE BOMPOCHI HE TMOJHBIE UM OJUH OCBEILEH B MOJIHOM Mepe, a OTBET Ha
BTOpPOIl BOMPOC OTCYTCTBYET, 3ajaya pelieHa 0e3 OmMOOK WM pa3BepHYThle OTBETHI HA BCE
TEOPETHUYECKHUE BOIMPOCHI, HO 3a/iaya He pemieHa. OUeHKa «yI0BICTBOPUTEIIHLHOY» BBICTABIISACTCS,
ecyn 00a TEOPETUYECKUX BOMPOCA pa3BepHYTHI OUEHb c1abo, HO pelleHa 3ajjauya Wik HeT OTBeTa
Ha TEOPETUYECKUH BONpPOC U He peuieHa 3agada. OILIEHKa «HEYJOBJIETBOPUTEILHOY
BBICTABIISIETCS, €CJIM HET OTBETAa HAa BCE BOIPOCHI.

4. OueHo4HbIe MaTepHaJIbl AJIst NPOBEPKH O0CTAaTOYHBIX 3HAHUI
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)
3ajgauu:

1. Hamnmcars ypaBHEeHHEe KacaTeIbHOM U HOPMAJIA KPUBOU

1 1

Xx=_t*-=t*

2 4 BTOuke t=2.

y="t
2. CocraBuTh ypaBHEHHE 3BOJIOTHI KpuBOH Y = In X.

. . . t* 2t t

3. HaiiTu ypaBHeHue r1aBHONM HOpMaJIU U KPUBU3HBI KPUBOU I' = >3y B TOUKE

121
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2 32

2 y2
4. Haiitu kacaTenbHbIC K SJUTHIICY 0 + >4 =1 mapamiensHbie npsimoit 2X— Yy +17 =0.
— 2
S. Beruncnuts KpuBH3HY KpUBOU _ ;s BTOUKE (1,1).
X2
vy
6. CocTaBuTh ypaBHEHHE OMHOPMAJIM U ONPEACIUTh KpyueHHe KPUBOH y3 B TOUKE
7="—
6
11
L,
2 6
7. B kaxkoii Touke mapabossl Y = X* kacarenbHast oopasyer ¢ ocbio OX yrom 45°7
X=¢'
8. Beruncianutes kpyueHne KpuBon 3 y =€ .
z=t/2

9. Ha kpusoii r(t) = {a cost,asin t,t} HaWTH TOYKH, B KOTOPBIX IJIaBHAs HOPMaJlb

NeprneHIuKyIsIpHa BeKTopy P = {1,—1,3}.



10.  Hamucarh ypaBHEHHE KacaTeJIbHONW U HOpMan KpuBoi 2X° —X*y* —3X+y+7=0 B

touke (1, -2).

11.  HaiiTi yriasl MEKIY CICAYIOUMMU JIHHUAME Y° =4X u X° =4y,

12. B kakux TOYKax ¢ OJHOM U TO e abCIHMCcCoi KacaTeapHbie K Y = X° U Y = X°
napasieabHbI?

13. CoctaBuTh ypaBHEHHE ITIABHOW HOPMAJM U OMHOPMAJIU KPUBOMH r(t) = {t,t2 ) e‘} B TOUYKE
t=0.

14.  Hamucath ypaBHEHHE KacaTeIbHOU IJIOCKOCTH ¥ HOPMAJK K TOBEPXHOCTH X =U+V,

y=U-V, Z=w B Touke M(u=2,v=1).

15. Hanucarb YpaBHCHHC KacaTeJIbHOM INIOCKOCTH B HOpMaJIXA K ITOBEPXHOCTHU
2 2 2
W

16.  Haiitu nepByro KBajpaTHYHYIO (pOpMY IOBEPXHOCTH BpallleHuss X =UCOSV, y=Usinv,

Z =U? — mapaGoIOK | BPALLICHHL.

17.  BBIYMCIHTH IJIaBHBIC KPUBU3HBI IOBEPXHOCTH Z = Xy B Touke M (1,1,1).
X2 y2
18.  Haiitu nonHyro kpuBHU3HY napabononna — + - =2Z.
q

OTBETHI K 3a1a4aM:

X=-2-31
{ , 3X—2y+14=0.

y=4+21

2. {2x+1,lnx—(x2 +1)}.

X
x:£+21
22 2
3 =—4+4, —.
Y 3 9
2:3—21
2

4, 2x+y=+12=0.

1
1313




10.

11.

12.

13.

14.

15.

16.

17.

x:1+£i
12 8
=—-1,—.
y 2 27
z:£+l
6
(il,lj.
2 4
-2

— .
@t+e4)

igajg&z+2m ,—ﬁg&—lg&§3+bm.
2 2 4 2 2 4

—7X+5y+17=0.

90°, arccos i
5

24 28}
3'9)' (3'27)
X=A X=-2A

y=—44,4 y=-4 .
z=1-1 |z=1+24

X=3+31
X-y—-2z2-4=0,4qy=1-1.
2=2-21
x:x0+ﬂ§%
a
2 2 2
Xo  Wo 24y X3 Yo Zo _ _ Yo
A S ek L <
z
z:zo+lE%
|=@+mﬁanz+u%m0?
_B B

9 3



2.2

18. Pq

(u2 +v2 4 pzqz)g |

Teopernyeckue BOIPOCHL:
1.Bexrop-dynknus. ['ogorpad. Teopema o npenaesne nporu3BeACHUSI.
2. TuddepennnpoBanue Bekrop-¢pyHkuuii. Teopema o muddhepeHupoBaHuN TPOU3BEACHUS.
3.Perynsapubie kpuBble. HatypanbHbIi TapaMeTp.
4.KacarenpHas npsimas. HopManbHas mi10CKOCTh TPOCTPAHCTBEHHON KPUBOM.
5.Peniep ®@pene. ConpoBOKIAONIUN TPEXTPAHHUK.
6.lepuBaninonusie GopMyIbl penepa Opene.
7.KpuBu3Ha 1 Kpy4YeHHUE TPOCTPAHCTBEHHON KPUBOM.
8.CTpoeHre KPUBOI B OKPECTHOCTH OOBIKHOBEHHOM TOYKH.
9.9BouIOTa U 3BOJIBBEHTA.
10.0Orubaromias ceMelicTBa INIOCKUX KPUBBIX.
11.Perynsapubie noBepxHocTH. KoopauHaTHas ceTb.
12.KacatenpHas mockocTs. HopmanbHas npsiMast MOBEPXHOCTH.
13.I1lepBas kBaapaTuuHasa popma. ['eomeTpruyeckuit CMbICI.
14.Btopas kBagpatuuHas popma. ['eoMeTpudecKuii CMBICI.
15. JIuneityaThbie MOBEPXHOCTH.
16.HopmanibHas kpuBHU3HA TUHUM Ha oBepxHocTU. Dopmyna MeHse.
17. Uaaukatpuca Jlronexa.
18.0Onepatop Beilinraprena. Marpuua oneparopa.
19.I'naBHbIC HANIPaBIIECHUS U TJIaBHbIE KPUBU3HBI.
20.®opmyna Dunepa.
21.0MOUIMYECKUE TOUKH.
22 .IlonHas U cpeaHsisl KpUBU3HBI TIOBEPXHOCTH.
23. Cdepuueckoe 0TOOpakeHHE.
24. CeMeNCTBO TUHUI HA TOBEPXHOCTH.
25.JIuann kpusn3Hbl. Teopema Ponpura.
26.ACUMITOTUYECKHE JIMHUU.
27.HopMmainbHas 1 reofie3ndecKkasi KpUuBU3HBI.
28.I'eone3nueckrie TMHUM HAa TOBEPXHOCTH.
29.M3rubanue nosepxHocteit. Teopema ["aycca.
30./lepuBBaninoHHbIE (OPMYJIIBI periepa HOBEPXHOCTH.

HNudopmanus o paspadoTunkax

Kopsikuna Enena EBrenseBHa, k.¢.-M.H., goueHT, TT'Y, MM®, noueHt



