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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. ObsacTh NpUMEHEHUA

®onn  oneHouyHsix cpenacts (GOC) — HeorbemiieMas dacThb pabouei
pOrpamMMbl IUCHMIUIAHBI « Teopus BEpOATHOCTEN U MaTeMaTuyecKasi CTaTUCTUKA» U
MpeaIHa3Ha4YeH ISl KOHTPOJS M OLEHKH 00pa30BaTENbHBIX JTOCTUKEHUHN CTYICHTOB,
OCBOMBIIMX ITPOTrPaAMMY JUCHHUTIITUHBI.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — yCcTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKM O0YYarOIIETOCs
tpeboBarmsiM  @I'OC  BO  OGakamaBpwaT MO  HAaMpaBICHUIO  MOATOTOBKH
01.03.01 Maremaruka, yTBEpKACHHBIM NpHKa3oM MuHuUCTEpCTBAa 00pa3oBaHUS U
Hayku Poccuiickoii ®Denepanun ot  10.01.2018 Ne 8 (¢ wu3MEHEHUAMH W
JOTIOJTHEHUSIMH ).

1.3. Ilepeyenbr KommeTeHUMi, (GopMHpPYeMBIX B MpoLecce OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI

[Ipotiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBiieH Ha (OPMHUPOBAHUE CIIEAYIOIIMX
KOMIETEHINA U UHIUKATOPOB UX JIOCTUKEHHUS:

Koa nmo ®I'OC BO ‘ NuaukaTop A0CTHKEHHA
Oo6menpodeccnoHanbHast
OIIK-1. CnocobeH mpUMEeHATh OIIK-1.1.  TloHumaer  3Ha4eHUE  HAKOIUICHHS
(dyHIaMeHTAIbHBIC 3HAHWS, TIOJIYICHHBIE | (yHIaMEHTAIbHBIX 3HAHUU B obnactu
B 00J1aCTH MaTeMaTHYECKUX U (WJIH) MaTeMaTUYeCKUX W (WJIM) €CTeCTBEHHBIX HayK, W
€CTECTBCHHBIX HayK, M UCITOJIb30BATh UX B | UCIIOJB30BATh 170 B po(heCcCUOHATTLHOM
npohecCHOHANEHOM e TENbHOCTH JeSITeIbHOCTH.

OIIK-1.2. Mmeet mpencraBieHne 00 HCIOI30BAaHUU

(byHIaMEeHTaIbHBIX 3HAHUU B o0nactu
MaTeMaTHYeCKUX W (WJIM) ECTECTBEHHBIX HayK, H
UCIIOJIb30BaTh ux B npogeccuoHaIbHON
TeSITETbHOCTH.

1.4. dtanbl GopMupoBaHMsi KOMIIETEHIIUI M CPeICTBA OLlEHUBAHUS
YPOBHS uX ¢ OPMHPOBAHHOCTH

Jransl popMupoBaHus koMnereHuuii | Komnerenuun KoHTpoabHO-011eHOYHBIE
cpeacTBa / cnocod oleHMBaAHUS

T . OIIK-1 Y CTHBIN OIIPOC, BBIITOTHEHUE

ema 1. DneMeHThl BEeKTOPHOM anredpsl. .

MPAKTUYECKUX 3aJJaHUIl

Tema 2. Merog KoOpAuHAT Ha OIIK-1 VY CTHBIN ONPOC, BBIITOJIHEHNE

MJIOCKOCTH, MJIOCKOCTH B IPOCTPAHCTBE. MPAKTUYECKUX 3aJJaHUIl

Tema 3. [IlpsMble Ha IUIOCKOCTH, OIIK-1 Y CTHBIN OIIPOC, BBIIIOIHEHUE

MJIOCKOCTH U MPSIMBIE B TPOCTPAHCTBE. MPAKTUYECKUX 3aJJaHUIl

Tema 4. M3ydyeHue CBONCTB KpHUBBIX OIIK-1 YCTHBIN ONPOC, BBINIOJIHEHUE

BTOPOTO TMOPSJIKa HA IUIOCKOCTH IO MX NPAaKTUYECKUX 3a/laHUi

KaHOHWYCCKUM YPABHCHUSM.




Tema 5. MccnenoBanre KpuBOM BTOPOTO OIIK-1 VY CTHBIN ONpOoC, BBITTOJTHEHUE
Hopsiika Ha IUIOCKOCTH O ee ofuiemy MPaKTUYECKUX 3alaHUM
YpaBHEHHUIO.
OIIK-1 YCeTHBIN ONPOC, BBINOJIHEHUE
Tema 6. [IoBepXHOCTH BTOPOTO MOPSIAKA. N
MPAKTUYECKUX 3aJJaHH
Tema 7. IlpeoOpa3oBaHusi  TOYEK OIIK-1 Y CTHBIN ONPOC, BHINOJHEHUE
IJIOCKOCTH. MPAKTUYECKUX 3aJJaHH
OIIK-1 YCTHBIN ONPOC, BBINOJIHEHUE
Tema 8. IIpoekTuBHas T€OMETPUSL. .
MPAKTUYECKUX 3aJJaHH
IIpomMexxyTouHast arrecrauus OIIK-1 3auer, sK3aMeH (TMCbMEHHBIN)

1.5. Onucanue nokasaresneil GopMUpPOBaAHUSA KOMIIETEHIUH

Koa xkoMnereHuuun ‘

Pe3yabTaThl c)OPMHPOBAHHOCTH

Ob6menpodeccuonanbHas

OIIK-1. CnocobeH npUMEeHSATh
(dyHIaMeHTalIbHbIE 3HAHMUSI,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTUYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, M UCIIOJIb30BATh
UX B IPO(ECCHOHATILHOMN I TETLHOCTH

3HAeT: OCHOBHBIE NOHATUSA AHAIUTUYECKONW T€OMETPUU:
BEKTOPbI, CKAJIIPHOE, BEKTOPHOE, CMELIAaHHOE U JABOWHOE
BEKTOPHOE IPOU3BEICHUS, Pa3HbIE CUCTEMbl KOOPJAUHAT,
peoOpa3oBaHus KOOPJAMHAT, pa3MYHble YpaBHEHUS
OpsMOM W IUIOCKOCTH, IOHATHS TEOPHUM KPHUBBIX U
MOBEPXHOCTEH  BTOPOTO  MOPSAAKA;  (POPMYIUPOBKH
YTBEP)KJICHHUM, METO/bl X J10Ka3aTeNbCTBA, BO3MOXKHBIE
cdepbl UX NPUIIOKEHUI, B TOM YHUCIIE B KOMIBIOTEPHOM
MOJICJIMPOBAHUH F€OMETPUUECKUX OOBEKTOB U SIBICHUI.

YMmeer:  pemarb  33Jayd  BBIYUCIUTENBHOIO U
TEOPETUYECKOr0 XapakTepa B OOJAaCTH T'E€OMETPHH
TPEXMEPHOI0 U MHOTOMEPHOI'0 €BKJINJI0Ba (appuHHOrO,
IIPOEKTUBHOI'0), BBINOJHATE JIMHEWHBIE ONEpaldd C
BEKTOpaMM,  IMPUMEHSTh  CKaJSIPHOE,  BEKTOPHOE,
CMEIIAaHHBII U JBOMHOE BEKTOPHOE NPOM3BEICHUS INPHU
pellleHny 3a/jad, HaxXxoJWTh KOOpJAMHATBl TOYEK B
pa3IM4YHBIX  CHCTEMax  KOOpAMHAT;  HCIIOJIb30BATh
YpaBHEHHUS '€OMETPUUYECKUX 00pa30B MEPBOrO U BTOPOIO
Hopsiika IpU MCCIEIOBAHUU T€OMETPUUYECKUX OOBEKTOB

Ha IUIOCKOCTA W B TMPOCTPAHCTBE, JIOKA3bIBATh
YTBEPKICHUS.

Brageer: HaBplKamMHM pelIeHUs 3aad aHATUTUYECKOU
T€OMETPUH; MaTeMaTHYEeCKUM arnmnaparom

aHAJIMTHYECKOM TCOMETPHHU, aHATTUTUICCKUMU MCTOJaMU
HCCJIICOOBaHUA I'COMCTPUICCKUX 00BEKTOB.

1.6. Kputepuun ouneHMBaHMSI KOMIIETEHIIMIi Ha Ppa3HbIX 3Tanax HX

OpPMHPOBAaHUS
Bup yueOHoit padoTbl KonuyectBo 0amnos
(01010
1 cemecTp

PaboTa Ha MpaKTHYECKUX 3aHATUSIX 36
KonTponbnas pabora 10
BrinosiHeHNE MHIUBUAYAIIBHOTO 3aJaHUS 14
3auer 40




Bcero: 100
2 cemecTp

PaboTa Ha MpaKTUYECKUX 3aHATHIX 36

KonTposbHast pabora 4

BrinosiHeHnEe MHIUBUYAIBHOTO 3adaHus 10

DK3aMeH (MMCbMEHHBIH ) 50

Bcero: 100

HakonureabHas cucreMa oneHuBanus no 100-0a1ianH0M MIKAJIe

Yerpipexodaii-
JbHAsl CHCTEeMa
OlleHUBAHMS
IK3aMeHa

100-
oaJlIbHAA
HIKAJIA

bykBennasi mkaJja, coorsercrpyomas 100-
0a/IJILHOM IIKaJIe

CucremMa
OLICHUBAaHUSA
3agyera

O1ianyHo

90-100

A — OTJIMYHO — TEOPETHYECKOE COIePIKaHUE Kypca
OCBOCHO TOJIHOCTBIO, 0€3 Mpo0OesioB; HEOOX0IUMbIE
MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCS
MPEyCMOTPEHHBIC IPOTPAMMO# 00yUeHUs
y“I€6HBIe 3aJJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OI[CHEHO YMCIIOM 0aJlIOB, OJIM3KHM K
IMaKCUMAaJIbHOMY

Xopoltio

83-89

B — 04eHb XOPOIIIO — TEOPETUYECKOE COICPKAHNE
Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpoOeIioB;
HEOOXOIUMBbIC MPAKTUYECKUE HABBIKA PAOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoi oOy4eHHs yueOHbIC 3aaHus
BBIMTOJHEHBI, KAYECTBO BBIITOJIHECHHS OOJBIIMHCTBA
M3 HUX OIICHEHO YHCJIOM 0ajjIoB, OJIM3KUM

K MAaKCHMaJIbHOMY

Xopo1o

75-82

C — X0opo1Io — TEOPETUYECKOE COJIEPI)KAHNE Kypca
OCBOEHO IMOJHOCTBI0; HEKOTOPBIE TPAKTUUECKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTEepHAIOM
c(hopMuUpOBaHBI HEJJOCTATOYHO; BCE
MIPEAYCMOTPEHHBIEC TPOTPAMMOI 00yUIEeHUS
yueOHBbIE 33a/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJIHEHHS] HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0alIOB, HEKOTOPBIE BUIBI
3aJIaHWI BBITOJTHEHBI C OITMOKAMU

Y nosieTBo-
pUTENBHO

63-74

D — yA0BIETBOPUTENBLHO — TEOPETHUECKOE
coJiepKaHNe AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npo0esbl HE HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMbIE MPAKTUUYECKNUE HABBIKU PaObOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHpOBaHBI; OOJIBIINHCTBO
MPEIYCMOTPEHHBIX MPOTPAaMMOK 00yJIEeHHUS
y4eOHBIX 3aJ]aHUH BBIIIOJIHEHO, HEKOTOPbIE

13 BBIMOJIHEHHBIX 33JJaHUH, COIEPKAT OMNOKH

Y noBinerBo-
pHUTEIBHO

50-62

E — mocpencTBEHHO — TEOpETHYECKOe
coJiepKaHne Kypca OCBOCHO YaCTUYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKUA PAOOTHI

3auteHo




He c(pOPMUPOBAHBI, MHOTHE IPETYCMOTPEHHBIE
porpaMMoii o0yueHus: yueOHble 3a1aHus

HE BBINOJIHEHBI JINOO KAYECTBO BHITIOJHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHHUMAJIbHOMY

Heynosnerso- | 21-49 FX — Hey10BIETBOPUTENEHO — TEOPETHUECKOE
PUTEIIBHO coJiep:KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HE00XO0IMMBbIE TPAKTUUYECKHUE HABBIKU PaOOTHI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOK 00y4YeHHUs
yueOHBIX 3aJJaHUI He BBIMOJIHEHO JIU0O0 KaueCTBO
UX BBIIOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MUHHUMAJIbHOMY; TIPU
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe HaL
MaTepuaIoM Kypca BO3MOXKHO MOBBILICHHUE
Ka4yecTBa BBHIOJHEHHS y4eOHBIX 3aaHUI

Heynosnerso- 020 F — Hey10BIETBOPUTEIBHO — TEOPETUUECKOE
pUTETBHO coJiepaHue Kypca He OCBOCHO; HEOOXOMMBbIE
MPAKTUYECKUE HABBIKK PAOOTHI

HEe COPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHBIE
3aJJaHus COJEpKAT rpyObie OINOKH,
JIOTIOJIHUTEIIbHASL CAMOCTOSITENIbHAs padoTa Hal
MaTepuaiaoM Kypca He IpUBeIeT K KaKOMY-JTH00
3HAYUMOMY TOBBIIICHUIO KaYECTBA BHITIOJIHCHHS
yueOHBIX 3aJJaHHi

2. KOHTPOJIBHO-OEHOYHBIE CPEACTBA

2.1.0ueHoYHbIE CPEeCTBA TEKYHIET0 KOHTPOJIsI (TUIIOBBIE)

Bomnpocsl 1151 yCTHOT0 onpoca:

1. Bextopsl u adduHHBIE CHCTEMBl KOOpAWHAT Ha IUIOCKOCTH U B
IPOCTPAHCTBE.
2. CB0OOOIHBIE BEKTOPHI.

3 JInHenHble onepalnuy Hal BEKTOPAMU U UX CBOMCTBA.

4 BekTopHO€e mpocTpaHCTBO.

5 JIMHEWHO 3aBUCHUMBIE U JINHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

6. ba3uc u koopauHaTHI BEKTOpA.

7 JIuHenHble onepanu B KOOpIMHATAX.

8 Jluneitnpie oToOpaxeHus. KoMmo3unuu JTUHEHHBIX 0TOOPaKCHHM.

9 AddunHbIe cCCTEMBI KOOPJIMHAT HA TUIOCKOCTU U B IPOCTPAHCTBE.

10. IIpocTtoe OTHOUIEHHE TPEX TOUEK HA PSIMOM.

11. Addunnoe npoctpancTso. [Inmockoctu B adhprHHOM MPOCTPAHCTBE.

12.  CkansipHO€ U KOCOE MPOU3BEICHUS BEKTOPOB.

13. IIpoexkuuu BEKTOPOB Ha IUIOCKOCTh M TMNPAMYK KakK JIMHEWHBIC
OTOOpaKeHUsI.



14.
15.
16.
17.

OpToroHanbHasi NPOEKIMs BEKTOPA HA OCh U €€ CBOMCTRA.

CkansipHO€ IPOU3BEJICHHUE U €T0 CBOKCTBA.

OpTOHOPMHUPOBAHHBIE OA3UCHI U MPSMOYTOJILHBIE CUCTEMbI KOOPUHAT.
@opMyIbl ISl BBIUMCICHUS CKAJISIPHOTO TMPOU3BEICHUS BEKTOPOB,

MOJYJISl BEKTOPA, yIila MKy BEKTOPaMU, PACCTOSIHUS MEXIy TOUKaMH B appuHHOM
U TIPSIMOYTOJILHOM cUCTeMaX KOOPAUHAT.

18.
19.
20.
21.
22.
IIPSAMOM.
23.
24.
IIPSMOM.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

EBKIINI0BO BEKTOPHOE U €BKINIO0BO ad(hpUHHOE MPOCTPAHCTBA.
[IpssMOyTOJIBHAS CUCTEMA KOOPAMHAT HA INIOCKOCTH.

Omnepanust TOBOPOTa BEKTOPA HA YroJl @ U €€ CBOMCTBA.

[1nomans TpeyroJbHUKA.

[Mpsimast nuHus Ha ad¢uHHON TUIOCKOCTH. Hampasisiomuii BeKTOp

PasnuuHble BUABI ypaBHEHUM IPSIMOM Ha IJIOCKOCTH.
OOwiee ypaBHEHHE MpsAMOM. YcIoBHE NapajuIeIbHOCTH BEKTOpa U

B3auMHoOe pacronokeHne JByX TOYEK OTHOCUTEIBHO MPSMOM.
B3anmHoe pacnonoxeHue AByX NpsIMbIX.

IIyuku npsAMbIX.

[Ipsimast Ha €BKIIMIOBOU INIOCKOCTH.

HopManbHbI BEKTOP IIPAMOI.

YpaBHEHUS NPSAMOU B IPSIMOYTOJIBHOM CUCTEME KOOPAUHAT.
HopmanpHOE ypaBHEHHE NIPSAMO.

PaccTrostHue oT TOUKH 10 IPSAMOM.

Yron Mexay npsMbIMH.

KpuBble BTOpOro nopsijika, 3ajaHHble KAHOHMYECKUMHU YPABHEHUSIMHU.
OKpy>KHOCTb, AJUTUIIC, TUIIepOoIIa, napadona. GoKaabHbIE paIUYCHI.
[TapameTrprueckrue ypaBHEHHUS.

OKCUEHTPUCHUTET.

JIMpeKTpuUCHI U UX CBOMCTBA.

[Tonobue KpUBBIX C OJUHAKOBBIM SKCLIEHTPUCUTETOM.

Ilepeceuenne KpUBOM U IIPSMOM.

Jlnametp, CONpsKEHHBIM XOpAaM JaHHOT'O HaIPaBJICHUS.
CornpsiKeHHbIE HAPABJICHUS.

I'maBHBIC HaTIpaBIICHUS.

KacarenpHble.

[TonsipHble ypaBHEHUSI KPUBBIX.

[IpeobpazoBanusi CUCTEM KOOPUHAT.

Penep u u apdpuHHasg cucreMa KOOpAUHAT B a)(pMHHOM MPOCTPAHCTBE.
[IpeobpazoBanue ahGUHHOMN CUCTEMBI KOOPAUHAT.

OpuenTtanus ahGUHHOTO TPOCTPAHCTBA.

OpTOHOPMHPOBAHHBIN penep U MPSIMOYroJibHAs CHUCTEMa KOOPAWHAT B

eBKJIUI0BOM ah(UHHOM MTPOCTPAHCTBE.

51.
52.
53.

[TpeoOpa3zoBanue NPSIMOYTOJIbHBIX CUCTEM KOOPIUHAT.
BekTopHOE NpOou3BEAEHUE U €r0 CBOMCTBA.
[1nomane TpeyrojpHrUKa B IPOCTPAHCTBE.



54. @®opmynsl A7 BBIYMCICHUS BEKTOPHOrO mpowu3BeAeHus B ahPUHHON U
NPSIMOYTOJILHOM CUCTEMaX KOOPAMHAT.

55. CmMenianHoe NMpOU3BE/ICHUE BEKTOPOB U €ro CBOMCTBA.

56.  ®opmynbl sl BBIYUCICHUS] CMEIIAHHOTO TIPOU3BeAeHUs B apUHHON U
MPSIMOYTOJILHOM CUCTEMaX KOOPAUHAT.

57. Ilpsamas JIMHUS U ITIOCKOCTh B IPOCTPAHCTBE.

58.  CrnocoOsI 3a71aHus TOJIMIPOCTPAHCTBA B BEKTOPHOM MTPOCTPAHCTBE.

59. IInockocth B TpexmepHOM apPUHHOM MPOCTPAHCTBE.

60. VYcnoBue napamienbHOCTH BEKTOPA U IIOCKOCTH.

61. PaznuuHble BUIBI YpPaBHEHUN MIJIOCKOCTH.

62. Ilpsmas B TpexmepHOM ahPUHHOM MPOCTPAHCTBE.

63. PaznuuHble BUJIbI YPaBHEHUU MIPSMOM.

64. BzanmHOE pacnoyioKEHHUE JIBYX TOYEK OTHOCHTENBHO TIOCKOCTH.

65. B3zanMHOE pacnoioKEHHE JIBYX INIOCKOCTEN.

66. IIyd4ok mIoCKOCTEH.

67. B3zanMHOE pacnolO)KEHHUE JIBYX NPSAMBIX.

68. BzanmMmHOE pacnoyioKeHHUE NPSIMON U IUIOCKOCTH.

69. VYpaBHEHHMS IUNIOCKOCTH B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT.

70. HopmanpHO€ ypaBHEHHE IIJIOCKOCTH.

71.  PaccTostHHE OT TOYKH J10 IUIOCKOCTH.

72. Ilpsamas B TpexmMepHOM €BKINA0BOM ad)(PUHHOM MPOCTPAHCTRBE.

73.  HopmanpHO€ ypaBHEHHE MPSAMOM.

74.  PaccTostHuEe OT TOYKH A0 MPSAMOM.

75. PaccrostHue MeXay ABYMs CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

76.  OOwuMA nepneHANKYISIP IBYX CKPEIIUBAIOIINXCS MPSIMBbIX.

77. IloBepXHOCTM BTOPOrO MOpsAJKAa B  TPEXMEPHOM  E€BKJIUIOBOM
IIPOCTPAHCTBE, 33/JaHHbIE KAHOHUYECKUMHU YPaBHEHUSMU.

78. IlpsmonuHeiHbIE 00pa3yroNIMe OJJHOIOJIOCTHOTO THUIlepOoonia U
rUNepO0IMUECKOro mapadoIonia.

79. AcumMnToTHYECKHE KOHYCHI THUIIEPOOJIOUIOB.

80. T'umepmoBepxHOCTH BTOPOTO MOPsiAKa B aP(UHHOM POCTPAHCTBE.

81. KBagpatuunsie dbopmpl, aCCOLIMUPOBAHHbBIE C  YpaBHEHHEM
TUIEPIIOBEPXHOCTH.

82. AdduHHBIE WHBapUAHTHl YpPAaBHEHUS THUIEPIOBEPXHOCTH BTOPOIO
MOPSAAKA.

83. llepeceuyeHue runepnoBEpXHOCTH C IPSIMOM.

84. AcMMNOTOTHYECKHE HANPABICHUS.

85. Ilentp.

86. VYpaBHEHHE THIEPHNOBEPXHOCTH BTOPOrO0 TMOpAJKA OTHOCUTEIHHO
penepa, Hayajao KOTOPOro HaXOUTCA B LIEHTPE THIIEPIIOBEPXHOCTH.

87. JlmameTrpanabHble TUIEPIUIOCKOCTH.

88. CoONpsKEeHHOCTh HAINpAaBICHUN  OTHOCUTEIBHO TUIEPIOBEPXHOCTU
BTOPOI'O MOPSIIKA.

89. KacarenbHas runepiiiocKoCTb.



90. VYpaBHeHHs KacaTelbHBIX IUIOCKOCTEH C€ IOBEPXHOCTSM BTOPOTO
NOpsJIKa, 3aJaHHBIM KAHOHWYECKUMH YPAaBHECHUSMU.

91. Knaccudukanus KpuBbIX BTOPOro MopsAaka Ha apPUHHON U eBKINIOBON
IJIOCKOCTSIX.

92. Knaccudukauuss NOBEPXHOCTEM BTOPOro mnopsiika B ap(UHHOM U
€BKJINJIOBOM TPEXMEPHBIX IIPOCTPAHCTBAX.

93. IIpoeKTHUBHOE MPOCTPAHCTBO.

94. IlpoexkTHUBHBIN penep.

95. IlpsAmble, TUJIOCKOCTH U  THUIEPHOBEPXHOCTH  MPOEKTUBHOIO
IIPOCTPAHCTBA.

96. [I'pymma MpoeKTUBHBIX MPEOOPa3OBAHMIA.

97. OnxHOPOIHBIE KOOPAUHATHI.

98. IlpoextuBHas Kiaccu(uKanus KpHUBBIX W IOBEPXHOCTEW BTOPOIO
HOpsIZIKA.

TunoBble NpakTUYecKue 3aaHusl
1. Haiitn ypaBHeHHE mapab®oiibl, CHUMMETPUYHOM OTHOCHUTENIbHO ocu Ok,
npoxojsien yepes Touku (0; 0) u (1; -3).
2. Haiinure o6beM TeTpasapa, BEPIIMHBI KOTOPOTO HAXOJATCS B TOUYKaX

A(51;-4),B(1;2;-1),C(3;3;-4),D(2;2;2).

3. Haitgure miomans napamienorpamMma, IOCTPOCHHOTO Ha BEKTOpaxX d H

b, ecnn a=p-—2q, 13:2;—9—21, ‘f)‘:l, ‘51‘23, YIrOJI MEXJy BEKTOpaMU p U (
paBen =
h

4. CocraBbTe ypaBHeHUE mapaboisbl, eciau AaHbl ee ¢okyc F (7; 2) u
nupektpuca x — 5=0.

5. Hanbl BepuinHbl Tpeyroiabuuka A(—1; 5), B(-2; 0), C(3; —1). Onpenenutsb
€ro BHYTPEHHMH yrou npu BepinHe B. Halitn ypaBHeHHe BbICOTHI AK.

6.  Jlaubl Bektopbl a=4i—2j+3k, b=3i—-2j—k u ¢ =i +2j—k. Yemy
PABHO BBIP@KCHHE d Xb +a X T ?

7. Haitgure mmomane mnapaiuiesniorpaMma, IOCTPOCHHOIO HAa BEKTOPAX
OA=4i+2j-3k ta OB=2i -3j+k.

8. CocraBbTe ypaBHEHHE JIMHUH, IS KaKJIO0M TOYKHM KOTOPOW OTHOLIECHHWE
paccrostHuid 70 Touku A (—8; 0) 1o npsmMoil x =—2 paBHO uuciy & = 2. [lomyueHHoe

YPaBHEHHE NIPUBECTH K KAHOHUYECKOMY BUY Y IIOCTPOUTH KPUBYIO.



9. HalitTu kaHOHWMYECKOe ypaBHEHME THIEpOObl, 3HAs, YTO BEIIECCTBEHHAA
TOITYOCh 4 =2, @ SKCIEHTPUCHTET ¢ =415 .

10. CocraBbTe YypaBHEHHS TIPAMBIX, TMPOXOAAIIAX YEpPE3 BEPIIUHBI
TpeyronbHuka A (5; —4), B(—1;3), C (-3; —2) mnapamieabHO TPOTHUBOIOJIOXKHBIM

CTOpOHAM.

11.  Yepe3s Touku M, (_1’ 2) u M, (2’ 3) npoBezieHa psaMasi. OrpeaenuTe TOUKH

MCPCCCUCHMA 3TOM HpHMOﬁ C OCAMH KOOpAWHAT.

3
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12.  DKCUEHTPUCUTET TUNEepOOIbI 2 | LleHTp ee NEKUT B Hayajle KOOPHIMHAT,
OJIHA W3 JIMPEKTPUC JaHA ypaBHEHHEM X +8=0_ Bpuucmre paccrositHie OT TO4kn M
runepOosibl ¢ abcimccor, paBHoit 10, 10 (okyca, COOTBETCTBYIOILIETO 3aJaHHOU
JPEKTPHCE.

13.  CocraBpTe ypaBHEHHE IUIOCKOCTH, NPOXOMAIIEN Yepe3 MPsAMYIO

x=1 y+2 z-2
2 -3

MEPIIEHIUKYJIAPHO K INIOCKOCTH 3x+2y —z—5=0.

14, Haiitu Touky @ cummerpuunyio Touke P(-5,13) oTHOCHTENBHO
npsiMor 2x —3y—3=0.

15. CocraBbTe ypaBHEHHE OKPYKHOCTH, MPOXOIAIICH Yepe3 TOUYKH
M, (-1,2),M,(-2,-2), M,(5,5).
IIpuMepHbIe 3aaHuA VIS KOHTPOJbHBIX PadoT:

JJIeMEHTbI BEKTOPHOM aJIredpsbl.
1. Hauwl Bektopsl a (x, 1, —1) u b (1,0,1) B oproHOpMupoBaHHOM Oaswuce. [lpu

KAaKUX 3HAYEHUSX X CIIPaBeUTHBO PaBeHCTBO (d +3b)”> =(d —2b)*?

2. ABCDABC,D;, — napamnenenunea, M , N — TOuku nepecedeHus JuaroHayiei
rpaneit BAA B, u DAA D, coorBerctBerHo. K nemut pedpo CC; B OTHOLICHHUH
1:2. Haiitu oTHOIIeHHE 00BbEMa JAHHOTO Mapajjiefienuneaa K 00bemy TeTpalipa,
AMNK.

IIpsiMble HA NJIOCKOCTH, IVIOCKOCTH M NPsIMble B IPOCTPAHCTBE
1. Haiigute Touky, cummeTpuuHyio Touke R(2,- 5,7 ) oTHOCHUTENBHO MPSMOM,
npoxondien yepe3 Touku A(S, 4, 6) u B(-2, -17, -8)
2. Ha npamoit x +2y +z -1=0, 3x- y+4 z - 29= 0 HaiiguTe TOYKY, OJMHAKOBO
yAaJIEHHYIO OT ABYX NaHHbIX Touek A(3, 11, 4) u B(-5, -13, -2)
3. CocraBbTe ypaBHEHUS NpsAMOM, mpoxoasuiel yepe3 Touky K(2, 1, -1), koropas
NEPHEHANKYJIPHA NPSAMBIM X- y-3=0, X-2y+ z=0 u x=1+t, y=-2+7t, z=1-t.

HccaenoBanne KpUBOi BTOPOIo MOPSIKA HA MJIOCKOCTH IO ee 001memMy
YPaBHEHHUIO.
1. He npuBoas K KAHOHMYECKOMY BHIy YpaBHEHHE JMHHM 2-TO MOpsaKa 4X° -



12xy+9y” - 36x+54y+100=0, onpenenute ee BUL.
2.0mpeennTe, CyIIeCTBYeT M OOMMH JuaMeTp y JHHHH X° -Xy-2y° -X-y=0 u
X°+2Xy+y’>-x+y=0. Hanmmmmre ypaBHeHHe HX OOLIEro AUAMETPa, €CIH OH
cyiecTByeT. Eciu He cylecTByeT, OOBbSCHUTD, TOUYEMY.

IloBepxHOCTH BTOPOI0 MOPS/IKA B IPOCTPAHCTBE
1. CocTaBbTe YpaBHEHHE KpPYTOBOI'O KOHYCa, BEpIIMHA KOTOPOTO HAXOAMUTCS B
touke A(1,2,3), HampaBIsSIOUIMKA BEKTOP OCHM MMeeT KoopauHatbi{2,2,-1}, a yron
MeX1y 00pa3yomrMy KOHYCa U OChbIO paBeH 11/6
2. HailTu  ypaBHEHHE  NpPSAMOJHMHEWHBIX  OOpa3yloUMX  OJHOMOJOCTHOIO
runepGononna X-+9y” - z2=9, npoxoamux depes Touxy A(3, 1/3, - 1).

IIpeoOpa3oBaHus TOYEK IIOCKOCTH

1. Jloka3atb, 4to GopMynbl X/=-X+6, y/=-y B MpSMOYrOJIbHOW JEKapTOBOU
CUCTEME KOOPAMHAT SIBISIOTCS (dopMmynamMu JBKeHUsA. ONpenenuTh €ro THII,
HAaWTU OMpENENAIONME €ro SJEMEHThI, HaNKhcaTh YPAaBHEHHUsS HHBAPUAHTHBIX
PSIMBIX.

2. Tloctpouth mpooOpa3 MPOU3BOILHON MPSIMOM TPHU POJCTBE, KOTOPOE 3aJaHO
napod MEpHeHJAMKYJISAPHBIX WHBAPUAHTHBIX TMPSMBIX P M q W Tapou
COOTBETCTBYIOIIMX MPSMBIX M U m/ .

IIpoexTuBHAsI reoMeTpuUs
1. T'omosorus 3agaHa oceio dX , IEHTPOM S U Mapoi COOTBETCTBYIOIIMX TOYEK A U
A/. TlocTpouTs Tpo0Opa3 TaHHON TIPSIMO P.
2. JlaHbl TPHU TOYKM OBAJIBHOM JIMHHUM y U KacaTeJbHbIE K ¥ B IBYX U3 HUX. Uepes
TPETHIO TOYKY INpOBeAcHa Ipsamas. [IocTpouTs TOUKy nepecedueHuss 3TOU MPSMOM C
y € moMo1bio Teopemsl [1ackans.

2.2.01eHOYHbIE CPEACTBA 1JIf POMEKYTOYHOI aTTeCTAIMU
Teoperuyeckue BONpoCHI I NPOBeJAEHHUS 3a4eTa, IK3aMeHa

. 'eomerpuueckue npeoOpazoBaHuUsl.

2. Adbdunnbie mnpeoOpazoBanus B koopauHatax. Kommosunus ad@uHHBIX
npeoOpa3oBaHU.

3. Lenrtpo-apdunnbie mnpeoOpazoBaHuss W mnepeHochl. ['pynna adpuHHBIX
npeodpazoBanuii. ApduHHbIE MpeoOpa3oBaHus MEPBOro U BTOPOTO poa.

4. HenonBwkHbIE TOYKM W WHBApUAHTHBIE HarpaBieHus. [IpeoOpazoBanus

poJicTBA.

. 'omotertus. [IpeobpazoBanue m-poacTBa.

6. Coxpanenue tiomanaeii u o0beMoB mnpu adPuHHBIX MNpeoOpa3OBaAHUSIX.
Addunnbie nonatus u ahpuHHBIE CBOWCTBA PUTYD.

7. OmnpeneneHue U CBOMCTBA M30METPUYECKUX TpeoOpa3oBaHuil. J[BUKEHUS B
KOOpAMHAaTax. [ pyIa 1BMKeHUH.

8. Knaccudukauus aBwxkeHuidl miaockocT (miockas Tteopema  llans).
Paznoxenue ABMKEHUS TUIOCKOCTH B KOMITO3UIIMIO CUMMETPHH.

9. llenTp KOMMO3UILIMU ABYX MOBOPOTOB IIOCKOCTHU. [TOBOpOT mpocTpaHCTBa.
Yrael Ditnepa.

[E—
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10. BunrtoBblie nBrkeHus. CKONb3SIIasi CAMMETPUS. 3€pKaJibHAsi CHMMETPHSI.

11. Knaccudukanust IBHKEHHMA MpoCcTpaHCTBA (IPOCTPAHCTBEHHAs Teopema
[ans).

12. JIlupekropraibHble CBOMCTBA KPUBBIX BTOPOIO MOPSIKA.

13. Ilapa6ona. KaHoHn4eckoe ypaBHEeHHE MapaboIbI.

14. Onnunc. Kanonnueckoe ypaBHeHue. [TapameTpsi.

15. l'unep6ona. KanoHnueckoe ypaBHEHUE TUIIEPOOJIBI U €€ MapaMeTpBhl.

16. ®okanpHbIE CBOMCTBA IUIUIICA U TUIIEPOOIIHI.

17. KacarenpHast kK KpUBOM BTOPOIrO IMOPSAKA B 3aJaHHOM TOYKE. Y paBHEHUS
KacaTebHBIX K JUIUIICY, TUIEPOOIIbI, TapaloJIbl.

18. OnTuueckoe CBOWCTBO MapaloJibl, JJUIMIICA M TUNEPOOdbl. Y paBHEHHS
AILTUIICOB, Tapa0oJl ¥ TUNepO0II, KOTOPbIE OTHECEHBI K BEPIIIHHE.

19. llonspasie koopauHaThl. POKAJIBHBIM HapaMmeTp 3JUIMIICA, TUIEPOOBI U
napaboibl. YpaBHEHUE OJIUIUIICA, TUMEPOOSBI M Mapaboibl B TMOJSPHBIX
KOOpAMHATaX.

20. HunmmHapuYecKre NOBEPXHOCTH BTOPOTO NOPSIKA.

21. KoHnueckue noBepXHOCTH BTOPOTO MOPSJIKA.

22. IToBepXHOCTH BpalICHUSI.

23. OgHOMOJIOCTHBIN U ABYIOJIOCTHBINA TUIIEPOOJIONT.

24. [Tapabonouna BpaleHus.

25. CummeTrpudeckre OUTMHEHbIE PYHKIIMOHAIIBI.

26. KBagparnunble (QyHKUMOHANBI W  KBaJApaTUYHbIE (POPMBI. Teopema
Jlarpanxa.

27.3akoH HMHEpUUU JIeWCTBUTENIbHBIX KBaApaTU4HbIX (opm. [lonoxurensHo
onpenenieHHbie popMbl. Kputepuii MoaoKUTENHHON ONpe1eIeHHOCTH.

28. YpaBHeHHs KBaJApUKU. B3anMHOE pacnonoKeHue KBaAPUKA U MPSIMOM.

29. AcumnroTudeckue HanpasiaeHus. [{leHTp cuMMeTpunu.

30. uameTpasibHble IIOCKOCTH W CONpPsDKEHHbIE HampasiieHus. Ilnockoctu
CUMMETPHUHU U TTIaBHbIC HAPABJICHUSI.

31. KacarenbHass IUIOCKOCTh. B3anMHOE pacnoyio)keHHe KBaApUKU W M-
10ckocTH. COOCTBEHHBIE BEKTOPbI CHMMETPHUUECKOIO OllepaTopa.

32. IlpuBenenue k neHTpy. [IpuBeaeHne K riIaBHbIM HAIPaBICHUSM.

33. [IpuBenenne K B3aWMHO COMNPSDKEHHBIM HampaBieHusM. Kiaccudukanms
HEHTPAJbHBIX KBAaJIPUK.

34. KoHyCBhl. DIUNCOUAbl U TUIIEPOOSIONAbl. ACUMITOTHYECKUN KOHYC.

35. Ilnockue  oOpasyrmiue  runepOonouyioB.  Ilmockue — obpaszyromiue
MaKCHUMaJbHON Pa3MEPHOCTH.

36. Ilapabonouasl. Ilnockue oOpa3zyrolye TUNepOOTMUYECKUX MMapadoJIoOnIOB.
Boipoxxaennbie kBagpuku. O030p TUIIOB KBAJPHUK.

37. Adpdunnbie mpeodbpa3oBaHUs U IBIKECHUS KBAIPHK.

38. ApdunaHOEC peodpa3oBaHue KaK MIPOU3BEACHUC adhduHHOTO
npeoOpa3oBaHusl C CAMMETPUYECKUM OINEPaTOPOM U JIBHXKEHUS.

39. Adpdunnbie mpeodbpazoBaHMs, MEPEBOAITNE KBAIPUKY B CEOSI.

40. Dnnuntuyeckue moBopoThl. ['unepbonnyeckue noBopoTsl. [lapabomuueckue
OBOPOTBHI.



41. JIBr>keHHs] KBaJpUK M METPUYECKHE WHBAPHUAHTHl YPAaBHEHHI KBaJpUK.
WNHBapuaHThl Npu BpalleHusX. VIHBapuaHThl Npu nepeHocax. VHBapuaHThI
IIPU ITPOU3BOJIbHBIX ABUKECHHUSIX.

42. UccnenoBaHue  ypaBHEHHWM  KBAAPUK MpPH  MOMOIIM  METPUYECKUX
VHBapHUaHTOB.

43. lleHTpanbHOE IPOEKTUPOBAaHKE. [[pOEKTUBHOE MPOCTPAHCTBO.

44. TlpoekTuBHBIE KOOPAUHATHI ToueK. OAHOPOIHBIE KOOPAUHATHI B adhPuHHOM
IPOCTPAHCTBE.

45. Ilpsamble B mOpoeKkTHBHOMY ImpocTtpaHctBe. Ilmockoctu. YpaBHeHue
IJIOCKOCTH IO N-TOYKaM.

46. JIBoliHOE OTHOIIIEHUE YETHIPEX TOUEK.

47. Konduryparnmonusie Teopembl. Kondurypanuu. Teopema Jlezapra.

48. Teopema Ilanna-ITackasns.

49. ITpunuun nBoiicTBeHHOCTU. [|BolicTBeHHas TeopeMa [lanmna.

50. Teopema O TIOJHOM  4YETBIPEXCTOPOHHMKE. TeopemMa O  IOJIHOM
YEeTBIPEXYTOJIbHUKE. /[BOMHOE OTHOIIEHHE JIBYX TOYEK U JBYX IJIOCKOCTEM.

51. Konnuneanuu. ['pyrnima koimmmHeanuil. 3ajaHue KOJUIMHEAUH.

52. IIpoektuBHbIEe TpeoOpa3zoBanHust npsimoi. KomnuHeapHoe oroOpakeHue n-
IpOCTpaHCTB. HenmoaBM>KHBIE TOUKU KOJUIMHEALNMN.

53. Koppesnsuu. 'omonoruu. AdQpuHHBIE TOMOJIOTHH.

54. IlepcnieKTUBHOE OTOOPAXKEHUE IIIOCKOCTEH.

55. HeBbIpokieHHBIE M-TOMOJIOTUH. IHBOJTIOLIMOHHBIE KOJJTUHEALUH.

56. YpaBHeHHE KBaJpUKM B TNPOEKTHMBHOM MpOCTpaHCTBe. B3anmuoe
PACIIOJIOKEHUE KBAIPUKU U PSMOM.

57. KacatenbHast miockocTh. llomspHas mockocte u  moisoc. [lomsipHoe
npeodpa3oBaHue. [[BOWCTBEHHOCTh KBAJIPUK.

58. YnpollieHne ypaBHEHUN KBaJpHK.

59. IIpoexTrBHBIE CBOICTBA TUHUI BTOpOro nopsaka. [lonspa u nomroc.

60. Teopewmsl [Tackans u bpuanmona. Teopema IlITeitnepa.



