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I. AHHOTAIUA

1. Heanb 1 3212494 JUCHUIIIMHBI

[enssMu OCBOCHUS IUCIUILIUHBI « AHAIUTUYECKAS] T€OMETPHS SBIISIFOTCS:

1) dynnamenTanpHas MOATOTOBKA IO aHATTUTHYECKON T€OMETPHH;

2) oBNaIcHUE METOJaMHU aHATUTHYECKOU T€OMETPUU;

3) oBiaieHHEe COBPEMEHHBIM MaTEMAaTUYECKUM aIllapaToM JIJIsl JaJIbHEUIIEro
WCIIOJIb30BaHUs B IPUIIOKEHUSX.

3aiaun AUCIUIUITMHBI « AHATUTUYECKAs] TEOMETPHSI:

— ¢opMHpOBaHUE y O0yUYaIOIMMUXCs 0A30BBIX 3HAHUH IO AaHATTUTUICCKOMN
TeOMETPUU;

— (hopMHpOBaHUE 00IIEMATEMATUYECKON KYJIbTYPhl: YMEHHUE JIOTHUECKH MBICIUTH,
MPOBOAUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPKJACHUM, yCTAaHABIUBATh JIOTUYECKUE
CBSI3U MEXK]ly IOHSATUSAMU;

— (hopMHpOBaHNE YMEHUN U HABBIKOB MIPUMEHSTH MOJYYCHHBIC 3HAHUS /IS
pelieHus

r€OMETPUYECKUX 3a/1a4, CAMOCTOATEIIBHOTO aHAJIN3a MOJTYYEHHBIX PE3YJIbTATOB.
3. Mecro aucuuniannsl B cTpykrype OOII

2. Mecto mucuumnimHbl B cTpykrype OOII

2.1. Mucuummuaa b1.0.10. «AHaJuTHYeCKa reoMeTPH» OTHOCUTCS K 0a30BOM
yactu biioka 1.

2.2. Jlng u3y4deHus: JaHHOW TUCHUTITUHBI HEOOXOUMBI CIIEYIOIIHE
MPEIIECTBYIONINE TUCITUTITUHBI:

— Maremartuka (anredpa, reomeTpus, aaredpa U Havajia aHaiuza) B o0beme
LIKOJIBHOM ITPOTPAMMEBL.

2.3. [lepeuenpb nocneayrOUUX AUCHUILINH, ISl KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBBIKU, (GOPMHUpPYEMbIC TaHHON AUCITUTUTMHOM:

— MaTeMaTHYECKUM aHaIN3;

— muddepeHianbHble ypaBHEHMS;

— AUCKPCTHAs] MAaTCMATHUKA,



— MaT€MaTu4dYCCKasa JIOTHKaA,

— IIPOU3BOJACTBCHHAS IIPAKTUKA: HAYUYHO-UCCICA0BATCIIbCKAA pa60Ta

3. 00beM JUCHUILNIMHBI: 8 3a4eTHBIX ¢IWHUI], 288 aKaJeMHUYCCKHX YacoB, B TOM

uucje:

KOHTAKTHAS ayIMTOPHAs1 padoTa: JIEKIMHU 72 4acoB, MPAKTUUECKUE 3aHATHUS 72 YacoB;

KOHTAKTHAas BHeAyJIUTOPHAsI padoTa: camocTosite/ibHasa padora: 117 yaca, B ToM

YHUCIIE KOHTPOJIb 27 4acoB.

4. Ilnanupyemble pe3yJbTaTbl O00y4YeHUs] 1O AUCHUILVIMHE, COOTHECEHHbIEC C

IVIAHUPYEMBIMU peE3yjabTaTaM OCBOCHHUA Oﬁpa3OBaTeJILH0171 MporpaMmmasl

[Inanupyemble pe3ysIbTaTbl OCBOEHUS

o0Opa3zoBaTeabHOI IIPOrpamMMbl

(bopMupyemMbIe KOMIICTCHITUN )

[Imanupyemble pe3yabTaThl 00yUEHUS 110

JUCIHUITIIHE

VYKI.I.

AHanmu3upyeT 3ajady,
0a30BBIE COCTABIISAIOIINE

BBIACIIAA €€

YKI.2.

Onpenensier,  UHTEPIPETUPYET U
pamxupyeT nHopmaiuio, Tpedyemyro
JUISL pEIIEHUs TIOCTABJICHHOM 3ajauu

VK1.3.

OcyiiecTBiseT TMOUCK HHPOPMAINH
JUTSL peIlIeHHs TTIOCTaBICHHOM 3a/1a4u 110
Pa3TUYHBIM THIIAM 3aIPOCOB

OIIK 1.1.

Cnoco6eH KOHCYIIbTUPOBATh U
UCII0JIb30BaTh (yHIaMEHTAIbHBIC
3HaHUsS B 00J1aCTH ajareOpbl, TCOPUN
quces B mpodecCuoHaNTbHON

ACATCIBHOCTH

OIIK 1.2

[IpumeHnsieT MeTOIbl pelIeHHs 3a4a4
MaTEMATUYECKOTO MOJICIUPOBAHUS
€CTECTBEHHBIX U COI[UAIIBHO-
AKOHOMHUYECKHUX CUCTEM HA OCHOBE
TEOPETUUECKUX 3HAHUM B
poheCCUOHAIBHON JIEATEIbHOCTH




OIIK 1.3. [IpoBOANT KOHCYIBTALIMN 110 PELIEHUIO
KOHKPETHBIX 3371a4 MaTeMaTHYECKOro
MOJEIIUPOBAHUS

5. ®opMa NMPOMEKYTOUYHOM ATTECTAIIMHA U CeMeCTP MPOXOxAeHus: 1-il cemectp —
3a4eT, 2-1 CEMECTP — SK3aMEH.

6. S3bIK npenogaBaHus: PyCCKUN.

I1. Conep:xkanue TUCHUILINHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHMEM OTBEICHHOI0 HA HUX KOJINYECTBA aKaJeMHUYeCKUX YACOB U BUI0B
Y4eOHBbIX 3aHATHH

KonTakTHas

padora (4ac.) Camocron
Y4eOHas nporpamma —

Bcero IlpakTn | TeJIbHAA

HAMMEHOBAaHNeE Pa3/ieJioB U
TeM (4ac.) | Jlekuu |udeckue |padora

" 3anaTu | (4ac.)

1

1. Yucnosas ock. Bennunna
HaIpaBJIEHHOTO OTPE3Ka.
Teopema o cllO)KeHUU
HaIpaBJIEHHBIX OTPE3KOB
(treopema Illans). JlekapToBa
cUCTeMa KOOpJIMHAT Ha
IIJIOCKOCTH Y B pocTpaHcTBe. | 20 4 6 10
Paccrosaue mexny Toukamu,
JIEJIEHHE OTPE3Ka B 3aJaHHOM
OTHOLIEHUH, IJIOIIA b
TPEYroJIbHUKA Ha MIOCKOCTH,
BBIYHCIICHNE LEHTPA TSHKECTH
CUCTEMBI TOYEK.




2. BEKTOpHI, UX CI0KEHUE,
YMHO>KE€HHUE HA YHCIIO.
CBolicTBa 3TUX OlEpALUH.
KosnnnHeapHbie BEKTOPHI.
JInHenHas 3aBUCUMOCTD

BCKTOPOB. ba3uchrie BCKTOPBI.

Paznoxenue BekTopa 1o
0a3ucy, KOOpAUHATHI.
CkansipHoe IpoUu3BeICHUE
BEKTOPOB, €T0 CBOKCTBA.
BripakeHne ckamsapHOTo
MIPOU3BEJCHUS BEKTOPOB
qyepes

UX KOOpAWHATHI. BerunciieHne
JUIMHBI BEKTOPA, YIJIa MEXKY
BekTopamu. Hanpasistronue
KOCHUHYCBI.

21

11

3. BeiBOA ypaBHEHUS JTMHUN,
3aJJaHHOU €€ TEOMETPUUECKUM
CBOMCTBOM. Pa3nnyHEIe BUIBI
YpaBHEHHUS MIPSMOM Ha
mockocTd. Teopema 00
onpeeeHUH MPAMON 00IIUM
ypaBHeHneM Ax+By+C=0.
YpaBHEeHUE IPSAMOI B
OTpe3Kax,

KAaHOHUYECKOE YPABHEHUE
MPSIMOW, HOPMAJIbHOE
YpaBHEHHE TIPSMOW,
paccTosiHue

OT TOYKH JI0 IIPSMOM.
B3anmnoe

PaCIOJIOKEHUE ABYX MPSIMBIX
Ha IJIOCKOCTH, YTOJI MEXKTY
IPSIMBIMU.

17

4. KpuBble BTOPOTO MOPSAKA:
AIUTUTIC, THIIepOoIIa mapaboa.
N3ydyeHne ux CBOKCTB 110
KaHOHUYECKUM YPABHEHUSIM.
Teopemsbl 00
AKCIIEHTPUCHUTETE.

20

10

5. IlossipHBIE KOOPAVHATHI.
YpaBHEHUE KPUBOM BTOPOIO

18

10




MOPsIIKA B MOJISIPHBIX
koopauHaTax. Criupaib
Apxumena.

6. [IpeoGpazoBanue
ypaBHEHUS

KPHUBOM BTOPOTO MOpPsAJIKA IPU
IIEpEHOCE Havajga KOOpAUHAT
U

noBopore. LlenTpanbHbie u
HELICHTPAJIbHBIE KPUBBIE
BTOPOTO MOPSIAKA.

19

7. 'HBapuaHThl KpPUBOU
BTOPOT'O MOPSIAKA.
[IpuBenenue

YpaBHEHHUS KPUBOU BTOPOTO
NOpsIIKAa K KAHOHUYECKOM
dopme. Knaccudukarus
KPUBBIX BTOPOIO MOPsAKa Ha
TJIOCKOCTH.

17

8. BekTopHO€E pOn3BEICHNE,
€ro CBOMCTBA, BBIPAKEHNE
BEKTOPHOTO ITPOU3BEIAECHUS
4yepe3 KOOpAUHATHI
coMHoxkutese. [lnomans
napaJyIesIorpaMma.

18

10

6

9. CMenanHOe MPOU3BEIAEHUE
TPEX BEKTOPOB, €0 CBOMCTBA,
r€OMETPUYECKHUN CMBICIL,
BBIpa)XCHHE Yepe3
KOOPJIMHATHI

COMHOXUTENEN. Y CIOBUS
KOMIIJIAHAPHOCTHU TPEX
BEKTOPOB. Brruncienue
00bEMOB TIapajuIeIIeIIuIe A,
TeTpa’Ipa.

14

10. O6uue, mapaMeTpuIeCcKue
Y KAHOHUYECKHUE YPABHEHUS
IIPSIMOU B IPOCTPAHCTBE.
[Tepexon oT ogHOrO BUIA
YPaBHEHUU NPSIMOU K
IPYromy.

YpaBHEHUS ITyUyKa
IIJIOCKOCTEMN.

14




B3auMHoe pacnonoxenue
NPSIMBIX U TUIOCKOCTEN B
IPOCTPAHCTBE.

11. O6mue, napameTpuuecKue
Y KAaHOHUYECKNE YPABHEHUS
IPSIMOU B IPOCTPAHCTBE.
Ilepexon oT ogHOTO BUIA
YPaBHEHUH IPSIMOH K
APYTOMYy.

YpaBHEHUS ITydKa
IIJIOCKOCTEM.

B3anMHoe pacrnionoxenne
IPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.

19

12. Abdunnas cucrema
KOOPAMHAT Ha IMJIOCKOCTH.
Addunnsie npeodbpazoBaHus.
Adunnbie cBOMCTBA KPUBBIX
BTOPOTO TMOPSAKA, UX
adppunHas

KJ1accuuKaus.
ConpsxeHHbIE

HAIpPAaBJICHUST KPUBBIX
BTOPOTO

HopsaKa.

13

13. Hunusapuyeckas
IIOBEPXHOCTB,
F€OMETPUYECCKUH

cMmbicn ypaBHeHus F(X,y)=0 B
IIPOCTPAHCTBE.
[IpoexTrpyrommii TUIUHAP.
[{nsmHIpBEI BTOPOTO MOPSJIKA.

15

7

14. Konnueckasi HOBEpXHOCTb,
['eomeTprueckuii cMbICIT
OJIHOPOJHOT'O YPaBHEHHS C
TpeMsI IEPEMEHHBIMH.
Konychl

BTOpOro nopsiaka. Kpuseie
BTOPOTO MOPSIAKA KaK
KOHUYECKHE CEYEHMUSI.

17

15. Dnmuncon.
['unepOononel,
napaboJIOu Ik,

19




HN3Y4YCHHC UX CBOMCTB MO

[ToBepxHOCTH BpallleHHUS.
[IpsimosHeEiHbIE
obpazyrorniue
OBEPXHOCTEN BTOPOTO
MOPSIJIKA.

KaHOHHMYCCKUM YPaBHCHUAM.

NTOI'O

261

72

72 117

III. O6pa3oBaTenbHbIE TEXHOJIOTHH

VYyebHas nporpamMma —
HalMEHOBAHHE PA3JIEIOB
U TEM

Bun 3anatusa

O0pa3oBarebHbIE TEXHOJIOTHU

Tema 1-7 JICKIIUS

IIPAKTHYCCKOC

JIMCKyCCHOHHBIE TEXHOJIOTHH,
JTUCTAHITHOHHBIC
o0Opa3zoBaTeIbHbIE TEXHOJIOTHH,

HpO6J’I€MH3§I JICKIIMSI.

Tema 8-12. JICKIIUS

IIPAKTHYCCKOC

JIMCKyCCHOHHBIE TEXHOJIOTHH,
JTUCTAHITHOHHBIC
o0Opa3zoBaTeIbHbIE TEXHOJIOTHH,

HpO6J’I€MHaSI JICKI M,

UTPOBasi TEXHOJIOTHUS, KENC-
TEXHOJIOT U, TEXHOJIOTUS
Pa3BUTHSA KPEATUBHOTO
MBIIUIEHUS

Tema 13-15. JICKIIUA

MIPAKTUYECKOE

Mo3srosou mTypm,
JIMCKYCCUOHHBIE TEXHOJIOTHH,

UTPOBasi TEXHOJIOTUS, KENC-
TE€XHOJIOTHsl, METOJIbI
IPYIIIOBOTO PELICHUS
TBOPYECKUX 3a7ay.




IV. Ouenoynsie MaTepuaabl AJs NPOBEACHUS TEKyLIEeH U
MPOMEKYTOUYHOM aTTeCTAlUN

0146H0‘lele mamepuaiibl 011 npoeebenu;l meKyuieu ammecmauuu

KontponbHas pabora Nel o teme

“Ocnoenvie popmynvl ananumuyeckoi ceomempuu’”
N — Homep sapuanma (cosnadaem c HOMepom 8 CnuckKe epynnol)

1. Ha n10CKOCTH OTHOCUTENLHO ,HCKapTOBOﬁ CUCTCMbI KOOPpAWHAT OaHbI
KOOPpOHWHATBI TPCX TOYCK:

mpu N - YeTHOM: A(N;4 ;1),B(NZIO ;4J,C(N+4;7];

npu N — HEYETHOM: A(l; N”), 3[4; N”} C(l; N+13J _

Haiitu:

1) koopauHaTHl BEKTOpa CA ;

2) xoopauHaThl ToUeKk M|, M,, M3, ensiux oTpe3Ku AB,BC,AC B OTHOIIICHUSAX
A, =2,k =1/2,%3 = -3, COOTBETCTBEHHO;

3) KOOpIMHATHI IEHTpa TsKeCTH TpeyrojibHrka ABC;

4) nnuny oTpeska AB;

5) miomane TpeyroiabHuka ABC;

6) yrou B.

2. B mpocTpaHCTBE OTHOCUTEIBHO AEKAPTOBOM CUCTEMBI KOOPJUHAT JaHbI
KOOPAMHATHI YETHIPEX TOUYEK:

IIpu N - 4eTHOM : A[O; N;4 ; N;4), B(—3; N+8 ;NJ,C[Q N+12 ; N+4];D[3;N_6;N_4j 5

npu N — HEUYETHOM: A(N;3 ;35 NZ_S} B(N_3 ;55 N+1j, C(N;lS ;75 NJSJ; D(N+9 —2; N_3j .

Haiitu:

1) xoopauHaThl Touek M, M,, nensiumx otpe3ku AB u AD B oTHOLIEHUSX
A, =3,%, =1/3, COOTBETCTBEHHO;

2) KOOpAWHATHI LIEHTpa TsKecTH TpeyroibHuka ABC;
3) HampaBIIOUIME KOCUHYChl BEKTOPA AB ;

4) mnowaas TpeyroiabHuka ABC;



5) o6bem Tetpaspa ABCD;

6) IIMHY BBICOTHI T€Tpa’ipa, onylieHHou Ha rpanb ABC.

KontponbHas pabota Ne2 no teme

“Ilpamasa na naockocmu
N — Homep sapuanma (cosnadaem c HomMepom 8 Cnucke epynnol)

1. OTHOCUTENBHO IEKAPTOBOM CUCTEMBI KOOPAUHAT JIaHbI KOOPAUHATHI
BEPILIUH TPEYTOJIbHUKA!

opu N - YETHOM: A(Nggﬂ), B(Nz_g ;1), C[Nz_z ;—3};

opu N — HEUETHOM: A[3; N;BJ, B[— 5; NZHJ C[— ij .

CocTaBUTh ypaBHEHHUS:

1) Tpex ero cTopoH;

2) MenuaHbl, IPOBEIEHHOMN U3 BepuHbI C;

3) Ouccektpuchl yria B;

4) BBICOTHI, ONYIICHHOM U3 BeplIrHbI A Ha cTopony BC.

2. OTHOCHUTENBHO IEKAPTOBOM CUCTEMBI KOOPAWHAT AAHBI KOOPAWUHATHI

TOUKH:
npu N - YEeTHOM : A(I;; sz);
mpu N — HEUETHOM: A[N+3 5_2Nj .

Haiitu:

1) yrimoBoit ko3 dUIUEHT MPSMOH ¢, TPOXOASIIEH Yepe3 TOUKY A mapayiieabHO
BEKTOPY a(l;3);

2) ypaBHEHHUE MPSIMOil /,, MPOXOAIEH yepe3 TOUKY A MO YIJIOM /4 K IPSIMOM ¢,
;

3) ypaBHEHUE NPSIMOM /,, MPOXOSIIECH Yepe3 TOUKY A U OTCEKAIOIIeH Ha 0CsIX
KOOPAMHAT PaBHbIE OTPE3KHU;

4) KOCHHYC yTIJila MEXIY MIPSMBIMU / U /5 ;



5) ypaBHEHUS MPSMBIX /, U /), TPOXOASIIUX Yepe3 HaUajI0 KOOPAUHAT
IIapajuIeNIbHO MPSAMOU 7, ;

6) pacCTOSIHUE MEXIY NMPSIMBIMU £, U /,;

7) KOOpAMHATHI TOUKH B mepeceueHus npsMbIxX ¢, U /,;

8) paccrosiHHe OT TOYKU B 10 nipsmoit ¢, .

KonTponbnas pabota Ne3 o teme

“Ilnockocmo ”

N — Homep sapuanma (cosnadaem ¢ HoMepom 8 CHUCKe epynnovl)

1. OTHOCHTEIIHLHO I[eKapTOBOﬁ CUCTCMbI KOOpAWHAT JaHbI KOOPANHATLI
YCTBIPCX TOYCK:

mpu N - gerhom: Al N0, N NN 12-N N Ay N _NN-6) (N _N.N}.
27 272
N-

2 7272, 27 2 72

mpu N — HeueTHOM: Al N+3 . 1,N+1 B N—3;5;N+1 Ke N—3; 1 5 N—3;_1;N+1 .
2 2 2 2 2 2 2 2

CocTaBuTh ypaBHEHHUSI TUIOCKOCTEN:

1) =, npoxoasiiei yepe3 Touku A,B,D;

2) =,, npoxojsien yepes Touku A,C,D;

3) =, npoxosiieit uepes3 Touku B,C,D;

4) r,, npoxojsinen yepes Touku A,B,C;

5) =y, mpoxosIIel uepe3 Touku A u B mapanienbHo ocu 0z

6) =4, mpoxoasien yepe3 ocb OX U TOUKy M — LIEHTp TAKECTH TPEYroJbHUKA
ABC;

7) =,, mpoxopsuien yepe3 TouKy M u oTceKkaromiel Ha OCsX KOOPIUHAT PaBHBIC
OTPE3KH;

8) ny, 3HasA, YTO TOUKA M SBJISIETCS OCHOBAHUEM MEPIICHIUKYIISAPA, OMYIIEHHOTO
13 HavyaJla KOOPJMHAT Ha ATy IJIOCKOCTB;

9) =,, mpoxopsiel yepes Touky E, nensinyto orpesok AM nomnosnam ,
napasuiesIbHO IOCKOCTH Ty .

Haiitu:

1) ocobGeHHOCTH B pacmo0XeHUH TIJIOCKOCTEN =, , n,, n; OTHOCUTEIBLHO OCEH
KOOP/IMHAT;

2) OTpe3KH, OTCEKaeMBbIe IIIOCKOCThIO 1, HAa OCSIX KOOPAUHAT;

3) KOCHHYC yrja MEXIy MIOCKOCTSIMU n, U ns;

4) paccrossHuE OT TOYKU M JI0 TUIOCKOCTH 75 ;



5) paccTosiHHE MEXY IIOCKOCTSIMU 13U my .

KontponbHas pabota Ne4 o teme

“IlIpaman 6 npocmpancmee. Ilpamasa u nnockocmp”

N — Homep sapuanma (cosnadaem c HoOMepom 8 Cnucke epynnol)

1. OTHOCHUTEIIHLHO IICKapTOBOﬁ CUCTCMbI KOOpAWHAT JaHbI KOOPANHATLI
TOYKH A U KOOpAHNHATBI BCKTOPOB al b:

npd N - YETHOM: A[z;N;N_zoj, a(—l; N-16 ;2], b(N_lo ;1;—3);

2 2 2 2

pyu N — HEUETHOM: A(N;S ;L Nz_ 7], a(Z; N2—9 ;1), b(— 32, N‘“j

CoOCTaBUTE:

1) KaHOHMYECKOE ypaBHEHUE NPSIMOM /,, IPOXOIAIIEH Yepe3 TOUKy A

MapajuieIIbHO BEKTOPY a ;
2)  napaMeTpuYEeCKUe YpaBHEHUS MPSIMOU /,, MPOXOJAUIEH yepe3 TOUKy A

MapajI€JIbHO BEKTOPY b

3)  KaHOHHMYECKOE ypaBHEHHUE MPSMOU /,, MPOXOASIIEH Yepe3 Hayaio

koopauHaT O 1 TOUKy A; MPEACTABUTh NPSAMYIO ¢, KAK JUHUIO IIEPECEUEHUS JBYX

TUIOCKOCTEH;

4)  KaHOHUYECKOE YpaBHEHHE MPSIMOU /,, IpOXodiel yepe3 Touky E,
eNAIyo oTpe3ok AO B OTHOLIEHHUH A =1/3, mapajuiesibHO ocu Oz;

5)  KaHOHMYECKOE YpaBHEHUE MPSIMOU /; - TMHUM NEePeceUeHus MIOCKOCTEN n,

U n,, IPOXOJSIINX Yepe3 TOUKY A MEPIECHIUKYIISIPHO BEKTOpaM a U b,
COOTBETCTBEHHO,;

6) ypaBHEHHE IUIOCKOCTH r;, IPOXOJAIIEH Yepe3 MpsMbIC ¢, U /;

7) ypaBHEHME IUIOCKOCTH =, , MPOXOsiiei uepe3 Touky E u npamyio ,;

8) ypaBHEHHE IIOCKOCTH r5, IPOXOAIIEH yepe3 TouKy E neprneHaukyisipHo
IIPSMOM /5.



[TpoBepurs:

1) mepecekaroTcs U IPsIMbIE /|, U 7,
2) JISKHT JIA TIpsMast /, B IJIOCKOCTH s .
Haiitu:

1) KocHHYC yria MEXIy IPSIMBIMU ¢, U /,.

KonTponbnas padota NeS o teme

“@uczypor 11 nopaoka ”
N — Homep sapuanma (cosnadaem c HoMepom 8 CHUCKe epynnovl)

1. B maHHOU cucTemMe KOOPJAUHAT SJUIUIIC UMEET KAHOHUYECKOE YPABHEHHE.
CocTaBUTb 3TO ypaBHEHUE, 3Has, YTO PACCTOSIHUE MEXY (POKycamMu
PaBHO 2c, OOJBIIAS OJYOCh PABHA a :

mpu N - YeTHOM: c=§,a=N;2;

N+I  N+5

opu N — HEUETHOM: ¢ = A==

Haiitu:

1) SKCLEHTPUCUTET FIUIUIICA;
2) ypaBHEHUS TUPEKTPUC;
3) paccrosiHue OT npaBoro ¢okyca a0 OvKaliie TUPEKTPUCHL.

2. B nanHo#i cucteMe KOOpAUHAT runep0osia UMeeT KAaHOHUYECKOE
ypaBHeHue. COCTaBUTh 3TO ypaBHEHHUE, 3Hasl, UTO PACCTOSHUE MEXYy (PoKycaMu
pPaBHO 2c, OOJIBIIAS TOTYOCh PaBHA a :

N+4 N
npu N - YETHOM: ¢ = ;’ =

npu N — HEYETHOM: ¢ = N;3 a :NTH'

Haiitu:

1) SKCIEHTpUCUTET TUTIEPOOITHI;

2) ypaBHEHUS TUPEKTPUC;

3) ypaBHEHUS aCUMITOT;

4) nnuHy OTpe3Ka aCHMITOTHI TUIIEPOOJTBI, 3aKITI0UEHHOTO MEXIY €€ IIEHTPOM U
JIAPEKTPUCOU;

5) pacctosiHUSI OT POKYCOB THIIEPOOJIBI 10 €€ ACUMIITOT;

6) ypaBHEHHUE CONPSIKEHHON TUNIEPOOJIBI; €€ IKCIICHTPUCUTET, YPaBHEHUS

TUPEKTPHUC.



3. B manHO# cucteMe KoopAUHAT napadoia UMEeT KAaHOHUYECKOE
ypaBHeHue. COCTaBUTh 3TO ypaBHEHUE, 3HAs, UTO PACCTOSIHUE OT (hoKyca
710 TUPEKTPUCHI paBHO N.

Haiitu:

1) xoopauHathl hoKyca;
2) ypaBHEHUE IUPEKTPUCHI;
3) KOOpAMHATHI TOUEK MEepPECceUeHuUs MapadoIIbl C OKPYKHOCTHIO x? +y? =3N2.

4. CocTaBUTb YpaBHEHUS U ONPEEIUTH TUIIBI (PUTYp, 0Opa30BaHHBIX
BpaIlCHUEM:

1) snnumnca u3 3agaun Nel Bokpyr a) ocu Ox, 0) ocu Oy;

2) runepbonsl u3 3aaaun No2 Bokpyr a) ocu Ox, 0) ocu Oy;

3) comnpspkeHHOM runepOosbl u3 3a1aun No2 Bokpyr a) ocu Ox, 0) ocu Oy;
4) acumnToT rurnepOosibl U3 3anauu Ne2 Bokpyr a) ocu Ox, 0) ocu Oy;

5) mapa6oubl u3 3agaun Ne3 Bokpyr ocu OX.

HNToroBasi KOHTPOJIbHAsI Pad0Ta M0 AHAJIUTHYECKOI TeOMeTPUH
o1 cmyoenmos 1 Kypca

N — Homep sapuanma (cosnadaem c HOMepoMm 8 Cnucke epynnolt)

1. Ha n10CKOCTH OTHOCHUTEIIHLHO HCKOTOPOro Oasuca HaHbl KOOPJINHATLI
TPCX BCKTOPOB!

mpu N - YeTHOM: a(Nf ;1),6{%;2}6(1\1_10 ;3);

npy N — HEYETHOM: a(N” ;2),B[N_5 ;3),6[1\]_11 ;1) :
2 2 2

7) HaiiTi KoOpAMHATHI BEKTOPOB d—2b+¢; 2d+b—3¢.

8) IlpoBepuTh, 4TO BEKTOPHI i U b 0Opa3yroT Oa3uc Ha TIockocTH. Haltn
KOOPJIMHATHI BEKTOpa ¢ B 3TOM 0azuce.

9) OmnpenenuTth, MPU KAKOM 3HAYCHUH MapaMeTpa o BEKTOPHI & U m(-2,a) OYIyT
KOJUIMHEAPHBIMHU.

10) HaiiTi KOOpIWHATHI BEKTOPA b(ac)—&(ab) .

11) Bwraucauth a2 -b¢,b% +(a+30)b .

12) HaiiTi KOCHHYC yriia MEXKy BEKTOPaMH & U b.

2. B npocTpaHCcTBE OTHOCUTENBHO HEKOTOPOTo 0a3uca JaHbl KOOPAUHATHI TPEX
BEKTOPOB



npu N — YeTHOM: s?{z;NT_4 ;3), B(l; N;4 ;—2), 6[3, N;“6 ;—2}

opu N — HEUYETHOM: 5(2; N;7 ;—3), B(3;¥;4), 6[— I;NTH;SJ .

1) Haifti KoOpAHHATHI BEKTOPA 23 +5b—¢.

2) HaiiTi KoopauHATBI BEKTOPA b(ac) .

3) Beruucouth a? +b> -be.

4) HaiiTi KOCHHYC yTjIa MEX/y BEKTOPaMHU i U b.
5) Haiitu(ab], ‘[56]‘, [[db]c], [a[b<]], Abe.

3. Ha ni10CKOCTH OTHOCUTENBHO AEKAPTOBOM CUCTEMBI KOOPAUHAT JAHBI
KOOPJIMHATHI TPEX TOYEK:

pu N — YeTHOM: A(N;“;l), B[N;IO ;4J,C(N;4 ;7);

opu N — HEYeTHOM: A(l; Nzﬂ} 3(4; N;7} C[l; N+13j '

Haiitu:

1) xoopIuHATHI BEKTOpA CA ;

2) xoopauHaThl ToUeKk M|, M,, M3, nensiux oTpe3Ku AB,BC,AC B OTHOIIEHUSAX
A, =2,k =1/2,%5 = -3, COOTBETCTBEHHO;

3) KoOpAMHATHI UEHTpA TsKeCTU TpeyrojbHuka ABC;

4) nnuny otpe3ka AB;

5) miomane TpeyroiabHuka ABC;

6) yron B.
4. OTHOCUTEIBHO JAEKAPTOBOM CUCTEMbI KOOPAMHAT JaHbl KOOPIUHATHI

BEPILUMH TPEYTOJIbHUKA!

opu N - YETHOM: A(N;Sﬂ), B(Nz_g ;1), CENz_z ;—3};

opu N — HEUETHOM: A(3; N’;BJ B[— 5; NZHJ C[— 2: ij .

CocTaBuTh ypaBHEHHUS:

1) Tpex ero cTopoH;
2) MenuaHbl, NPOBEJIEHHON U3 BepuHbl C;
3) BBICOTHI, OMYLIEHHOU 13 BepiirHbl A Ha ctopoHy BC.

5. OTHOCUTENBHO IEKAPTOBOI CUCTEMBI KOOPAUHAT AaHbl KOOPJUHATHI TOUKHU:



npu N - YETHOM : A@]; N;’E);

pu N — HEUETHOM: A(N+3 S_N).

)
Haiitu:

9) yrioBoit KO3QPUIMEHT MPSMOH ¢, , MPOXOIALICH uepe3 TOUKy A mapayjiebHO
BEKTOPY a(l;3);

10) ypaBHEHUE TPsIMOM /,, MPOXOAAIICH Uepe3 TOUKY A MO YIJIOM n/4 K
MIPSIMOM 7, ;

11) ypaBHeHuUE npsIMOii ¢, , MPOXOASAIIEH Yepe3 TOUKY A U OTCEKAOIIEH Ha OCSIX
KOOPJIMHAT PaBHBIE OTPE3KH;

12) KOCHHYC yriia MeXay NpSIMbIMU ¢ U (5}

13) ypaBHeHUs NPAMBIX /, U ¢, IPOXOASIIUX YEpe3 HayaI0 KOOPAUHAT
MapaJICIBbHO MPSIMOH 7, ;

14) paccTostHuE MEXY IPSMBIMU /, U /,;

15) xoopauHathl TOUKU B niepecedeHust NpsAMBIX /5 U /,;

16) pacctostHue OT TOUKH B 10 mpsimoit 7, .

6. B nanHol cucteme KOOpUHAT AILTUIIC UMEET KAaHOHUYECKOE YpaBHEHHUE.
CocTaBUTh 3TO YpaBHEHHUE, 3HAS, YTO PACCTOSIHUE MEXTYy (POKycaMu PaBHO 2c,
OoJibllIas MOJYyOCh PABHA a :

mpu N - YeTHOM: c=§,a=N;2;

mpu N — HEUETHOM: ¢ = ?,a - N;FS.

Haiitu:

10) 3KCLIEHTPUCUTET AIUTUIICA;
11) ypaBHEHUsI TUPEKTPUC;
12)paccTostHue ot mpaBoro ¢okyca 10 OJrKalueil TMPEKTPUCHI.

7. B nmaHHO# cucTeMe KoOpAUHAT runepbosia UMeeT KAaHOHUYECKOe
ypaBHeHue. COCTaBUTh ATO YpaBHEHUE, 3HAS, YTO PACCTOSIHUE MEXKITY (OKycaMu
pPaBHO 2c, OOJBIIIAs TOTYOCh PaBHA a :

N+4
npu N - YETHOM: ¢ = ;’ =,

npu N — HEYETHOM: ¢ = N;3 ,a=N2+1.

Haiitu:



7) SKCUEHTPUCUTET TUTEepOOIIBI;

8) ypaBHEHUS AUPEKTPUC;

9) ypaBHEHHUS aCUMITOT;

10) nnuHy OTpe3ka aCUMITOTHI TUIIEPOOJIBI, 3aKITI0UYEHHOTO MEXITY €€ IIEHTPOM
U TUPEKTPUCOMU;

11) paccrosinus OT POKYCOB rUNepOOIbI IO €€ ACUMIITOT;

12) ypaBHEHUE CONPSHKEHHOW TUNEPOOIIbI; €€ IKCIEHTPUCUTET, YpaBHEHUS

TUPEKTPUC.

8. B nanHoii cucteme koopAuHAT mapaboia UMeeT KAHOHMYECKOE YpaBHEHHUE.
CocTaBUTh 3TO ypaBHEHHUE, 3HAs, YTO PACCTOSIHUE OT (JOKycCa A0 JUPEKTPHUCHI
paBHO N.

Haiitu:

4) xoopauHaThl PoKyca;
5) ypaBHEHHE IUPEKTPUCHI;
6) KOOpIMHATHI TOYEK MEPECCUCHHUSI MapabOIIbl C OKPYKHOCTBIO x* +y? =3N?.

Hmeemcs nonnoe eeproe pewienue — 5 oanna
e /lano 6epHoe peuienue,HO NOJIyYeH HeNnpasUIbHbIL OMEem U3-3a
apugmemuueckoti owmuoxku — 4 éanna

o [lmeemcs 6epHoe peuienue 4acmu ypasHeHUs, HepaseHCmed Uil
3a0auu — 3 oann

® Pewierue ne 0ano unu 0ano HesepHoe peuierue — 0 6annoe

Dopmynuposku onpeoenenull u meopem KOPPeKmHbl, Oemaiu3uposanbl,
Gopmynvl npusedenvt npasuibHo — 5 OANI08

e OmoenbHble He3HaYUmenbHble HeMOUYHOCIU 8 POPMYIUPOBKAX UIU hopMYIax
— 4 banna

® HaPSIOY C KOPPEKMHBbIMU UMEIOMCSL OUUDOUHBLE POPMYAUPOSKU UU POPMYITbL
— 3 6ann

® OobUas wacmb onpedeneHuil U hopmyi npueedeHa He8epHO
— 0 6annos

V. YueOHO-MeTOaU4YECKOEe U MHPOPMALIMOHHOE 00ecTieYeHUe TUCHUTILTUHBI

a) OcHOBHas JJUTEpaTypa:
1. Anexcannpos I1.C. Kypc aHanuTuyeckoi reoMeTpuu U JIMHEMHOW ainreOphl. -
Cankr-IletepOypr: Jlann, 2009. — DnekTpoHHBIN pecypc. — Pexxum pocryna:



http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=493

2. Edpumon H.B. Kpatkuii kypc aHaTUTUUECKON T€OMETPUM: YUSOHUK J1JIsI
CTYZIEHTOB BY30B.- MockBa: ®usmarnur, 2014. — DaeKTpoHHBIN pecypce. —
PexxuMm noctyna: — D1eKTpOoHHBIN pecypc. — PexxuMm nocryna:
http://znanium.com/go.php?1d=537806

3. bexnemumes /J[.B. Kypc aHanuTuueckoil reoMeTpuH U JIMHEHHOM aJireophbl:
y4eOHUK 7151 By30B.- MockBa: ®uzmatiur, 2009. — DnekTpoHHBINA pecypce. —
Pexxum nocrtyna: http://biblioclub.ru/index.php?page=book&i1d=83040

4. ly6epounnep O.H. 3agaun u ynpaxxHeHus 1Mo aHAIUTUYECKON T€OMETPUH. -
Cankr-IletepOypr: Jlans, 2009. — DnekTpoHHBIN pecypc. — Pexum

noctyna: http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=430
0) JlonmosiHuTE ILHAS JIUTEPaATYpa:

1. Epumos H.B. Kparkuii kypc aHAIUTUYECKON T€OMETPUN: YUEOHUK IS
CTYJEHTOB BY30B.- MockBa: ®u3zmatiut, 2008. — DJIeKTpOHHBIN pecypc. —
Pexxum nocryna: http://biblioclub.ru/index.php?page=book&i1d=69316

2. Unbun B.A., [To3anask O.I'. AHanuTH4eCcKasi reoMeTpus: Y4eOHUK IS
CTYJIEHTOB (PM3UYECKUX CICIHMAIbHOCTEN U crienuaibHoCcTH «[IpuknagHas
MareMatuka».- Mockpa: @uzmatiut, 2009. — DIeKTpOHHBINA pecypce. —
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=82797

3. MuxeeB C.A., PepkukoB B.H., [[BetkoB 1.B. OcHOBBI BEKTOpHOH anreoOpsl B
MAPLE.-Tseps: TBI'Y, 2020.

B) Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTEpHET», HEOOXOAUMBIX IJISI 0CBOEHMS TUCIUILINHBI

a) [IporpamMmMHoe o0OecrieueHue: cTaHaapTHOE.

0) MadopmaiiioHHbIe CITPABOYHBIE CUCTEMBI:

denepanbHbiil mopTan «Poccuiickoe oOpazoBanue» http://www.edu.ru/

B) IHTEpHET-peCcypCHI:

1. www.math.ru — caliT nocBsméH MaTteMaTrke U MaTeMaTUKaM. ITOT CaUT JIst
IIKOJIbHUKOB, CTYICHTOB, YUUTEIEH U JIJIs1 BCEX, KTO UHTEPECYETCS
MAaTEMATUKOU

2. www.exponenta.ru — 00pa3oBaTeNIbHbI MATEMAaTUYECKUIN CalT

3. www.matematicus.ru — yueOHbII MaTepual Mo pa3IudHbIM MaTEeMATHUYECKUM
Kypcam

VI. Metoanyeckue MaTepuasibl A1 00y4arOIUXCS 110 OCBOCHHIO
AUCHMIIIMHBI

Memoouueckue pekomenoayuu no Op2aAHU3AUUN CAMOCH OAMENbHOU
pabomul cmyoenmos

Meronnieckue peKOMEHAAIUH TI0 OPraHnu3aIlK CaMOCTOSTENTHHON PaOOTHI 10
JCITUTUTIHE «AHATMTHYECKAs TeOMETPHS CM. B JITYHOM KaOMHETE JIEKTPOHHOM
oOpazoBatenbHOM cpenbl (LMS).


http://biblioclub.ru/index.php?page=book&id=82797

MCTOI[I/I‘IGCKI/IG PCKOMCHAAIIHNH 110 PCIICHUIO CUTYAIIMOHHLIX 3a1a4 110
JUCITUTIIIMHE «AHamuTryeckas reoMETpuAaHrc)> CM. B JIMYHOM KaOuHeTe SHGKTpOHHOﬁ

oOpazoBarenbHOM cpeabl (LMS).

[paBuna popMupoBaHHs PEUTHHIOBOM OLIEHKH H IIKATy TIepecueTa
PEUTHHIOBBIX 0aJUIOB B OLIEHKY Ha AK3aMeHe CM. B «l losioykeHnu o peiTHHroBoi

cucteme ooyueHus B TBIY»:

https://www.tversu.ru/sveden/files/Pologhenie _o_reytingovoy_sisteme_obucheniya(1).pdf

VII. MarepunaibHO-TeXHHYECKOe o0ecreyeHue

Y4eOHBIi Mmpolecc Mo JAaHHON AUCHIUIIIMHE IPOBOJUTCS B AyAUTOPHUSIX,
OCHAUICHHBIX MYJIBTUMEIUNHBIMU CpeICTBaMU 00yueHus. [l opranuzanuu
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB HEOOXOIMMO HaJINMYKE NEPCOHAIBHBIX
KOMIIBIOTEPOB € 1OCTYyIIOM B MIHTEpHET.

HaumenoBanue cnenuajabHbBIX*
MOMeIleHHU I ¥ MoOMeleHuH AJIs
CaMOCTOSITEJIbHOM PadoThI

OcCHAIlIeHHOCTH
cnenraJbLHBIX
NoMeIeHui n

noMeleHu ! aJis

CaMOCTOSITEJILHOM
padoThbI

ITepeyeHb JUIEH3UOHHOTO
NMPOrpaMMHOro odecreveHusl.

PexBU3UTHI NOATBEPKIAIOIIETO
JAOKYMEHTAa

[Tomewmenne st
CaMOCTOSITENIbHOM paboThI,
yueOHas ayJUTOpHs 1S
MIPOBEACHUS 3aHIATHI
JICKITHOHHOTO THIIA, 3aHITHM
CEMMHApPCKOro TUIIA, KypCOBOI'O
MPOCKTUPOBAHUS (BBIMOTHEHUS
KYPCOBBIX paboT), TPYMIOBLIX U
VHIUBUYAIbHBIX KOHCYJIbTALIHM,
TEKYIIErO KOHTPOJIS U
MPOMEKYTOUHOM aTTECTaLINH,
MPaKTUKU

KomnrerotepHsiit kiace 16
170002, r.TBeps,
CanoBelit epeysok. 35,

VYuebHast ayuTopus is
MPOBEJICHUS 3aHATHI
JIEKIMOHHOIO TUIIA, 3aHATHH
CEMHUHApPCKOI0 TUIA, KypCOBOIO
POEKTHUPOBAHUS (BBIOJIHEHUS
KYPCOBBIX pa0OoT), TPYMIOBbIX U
MHJVBUAYAJIBHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS 1

Crombl, cTyIbs,
MIEPEHOCHOM HOYTOYK,
MIEPEHOCHOM MPOEKTOP

CToJ1B1, CTYIIBA,
MEPEHOCHON HOYTOYK,
MEPEHOCHOM MPOEKTOP

Google Chrome — 6ecrutatao Microsoft
Office 365 pro plus - AKT npuema-
nepenaun Ne 369 ot 21 urons 2017
Microsoft Windows 10 Enterprise - Akt
npuema-niepenaun Ne 369 ot 21 urons
2017 Kaspersky Endpoint Security 10 ams
Windows — AKT Ha niepefiauy npas
Ne2129 ot 25 okts6pst 2016 .

Google Chrome — 6ecmutatno Microsoft
Office 365 pro plus - AKT npuema-
nepenayn Ne 369 ot 21 urons 2017
Microsoft Windows 10 Enterprise - AKT
npuema-nepenadu Ne 369 or 21 urons
2017 Kaspersky Endpoint Security 10 ams
Windows — AKT Ha nepeauy mnpas
Ne2129 ot 25 okta6ps 2016 T



https://www.tversu.ru/sveden/files/Pologhenie_o_reytingovoy_sisteme_obucheniya(1).pdf

MMPOMEKYTOUHOM aTTECTALINH,
yyebHaa ayoumopusa 19,

170002, r.TBeps,

CapoBblil epeyiiok. 35,

Hannuune yuyeOHO-HArIsAHBIX TOCOOUH, MPE3EHTAIU 711 TPOBEACHUS
3aHATHH JIEKIIMOHHOTO U CEMUHAPCKOI0 TUIIA, 00ECIIEYMBAIOIINX TEMATUUECKUE

WJUTFOCTPALIMH.

VIII. Ceenenust 00 00HOBJICHMHU pado4eil MporpaMMbl JUCHUILIAHBI

Ne OO0HOB./1IeHHBII1 Onucanue BHECCHHbBIX JlaTa u Ne mporokosa
ILIL pa3ie paGoueii M3MeHeHHil 3acelanust Kajeaps /
IpOrpaMMbl METOANYeCKOro
AUCHHUILIHHBI coBeTa (paKy/IbTeTA,
YTBepaAHBIIEro
HN3MeHeHHs
I. | V. VYueGHo- 1) Pekomenryemas Penrenne nayuno-
MCTOAMYECKOC H | TUTCpaTypa — METO/IMYECKOI'0 COBETA
WH(QOPMAITIOHHOE | aKTyaJId3aITus CIIHCKa MATEMATIIECKOLO
o0ecrieueHne
HCITHTLIHHET (hakyJibTeTa (IIPOTOKOII
Nel ot 20.09.2022 1.)
2. | V. VueOHoO- 1) Pexomenyemas Peuienue nayuso-
METOTHYCCKOC U | JINTEpaTypa — METOIUYECKOTO COBETA
MH()OPMAIIMIOHHOE | AKTyaIH3aIlHs CIIHCKA MATEMATIIECKOLO
oOecricueHNE
B —m— (hakyiibreTa (IIpOTOKOII
Nel or 19.09.2023 1.)




