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1. HEJIA U 3AJAYY JUCHUATIIMHBI

1.1. Hean AuCHUIIMHBI
[lenbt0 M3y4YEHUS] AMCUUILUIMHBI SIBJIIETCS BOCIHUTAHUE JOCTATOYHO BBICOKOM
MaTEeMaTUYeCKON KYJIbTYPhl B 00JaCTH T€OMETPUHU, MPUBUTHE HABHIKOB COBPEMEHHBIX
BUJIOB MAaTEMaTUYECKOTO MBIIUICHUS B 00JIaCTM TEOMETPUHU, UCIOJIb30BAHUE
MaTeMaTUYECKUX METOJIOB T€OMETPUHU B MPAKTUYECKOU JIEATEIbHOCTH.
1.2. 3agauu ocBOCHUSA TUCHUILINHDI
Jlo1st JOCTHIKEHHUSA LeJIM CTABSITCS 3a1a4u:

JIaTh SICHOE€ TIOHUMaHHEe HEOOXOAMMOCTH OCBOCHHUS TE€OMETPHUH, KaK dYacTu
MaTeMaTHYeCKOro oOpa3oBaHMs B OOIIEH MOATOTOBKE CIELUAINCTa, B TOM YHUCIE
BbIPa0OTaTh MPEJICTABICHHUE O POJIM U MECTE T€OMETPHUU B COBPEMEHHOM [IMBHIIN3ALIUN
U MUPOBOH KYJBTYPE;
HaY4YUTb YMEHUIO JIOTUYECKH MBICIIUTh, ONIEPUPOBATh C A0CTPAKTHBIMU O0BEKTAMU
1 ObITb KOPPEKTHBIM B YIIOTPEOJIEHUH FEOMETPUUECKUX TIOHATHIH;
JaThb JIOCTAaTOYHYIO OOIIHOCTb TE€OMETPUYECKUX [OHATUH U KOHCTPYKLUH,
0o0ecneyrBaoIly0 IIMPOKUN CIEKTP HMX HPUMEHUMOCTH, pPa3yMHYIO TOYHOCTb
(GOpMYyIMPOBOK MaTeMaTHUECKUX CBOMCTB H3Y4Ya€MbIX OOBEKTOB, JIOTUYECKYIO
CTPOTOCTb  W3JIOKEHHMs,  ONMPAIOLIYIOCI  HAa  AJEKBATHBIM  COBPEMEHHBIN
MaTEMaTUYECKUM S3bIK;
HAay4YuTb YMEHHIO MCIIOJIb30BATh OCHOBHBIE MOHATHUA W METOAbl AHAJIUMTUYECKOU
Ir€OMETPUH B IPUIIOKECHUSAX.

2.MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Jucuumaa «I'eoMeTpusy OTHOCUTCS K AUCIUIIIMHAM 0a30B0oi yacTu 0y10ka bl.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJILTATOB OB YUEHMSI
MO TUCHUTIJINHE

[Tporecc u3ydeHnus TUCHUTUTHHBI «[ eoMeTpus» HampaBjicH Ha (GOPMUPOBAHUE
CIEAYIOUIUX KOMIIETCHIUN:

OIIK-3 — cnocobeH Ha OCHOBAaHMM COBOKYITHOCTH MAaTEMaTUYECKUX METOJ/IOB
pa3pabaTeiBaTh, OOOCHOBBIBATH M PEATHM30BBIBATH TNPOICAYPY pEHICHUS 3aaa4
PO EeCCUOHATILHOM IESITEIIBHOCTH.

Komnerennus Pe3yabTaThl 00y4YeHus1, XapaKTepU3yoLue
c(hOpMHUPOBAHHOCTH KOMIIETEHIMHU
OIIK-3 3HATh OCHOBHBIE TIOHSTHUS BEKTOPHOW airedOpbl W

aHAJIMTUYECKOM rcoMCTPHH HA IIJIOCKOCTHU U B ITPOCTPAHCTBC

YMeTb TPHUMEHSTh OCHOBHBIE METOJBI AHATUTHYECKON
TE€OMETPHH AJIS PEUICHUS MPaKTUIECKUX 3a71a9; UCTIOIb30BaTh
pacueTHble  (QOpPMyINbI, TaOIUIBI, TpaduKH; TTPOrPAMMBI
Mathcad, Maple nipu pernieHuu MaTeMaTHYECKUX 3a7a4;




BJaJeTh METOJAAMHU BEKTOPHOW anredpbl M TEeOMETpHH.
HaBBIKAMM MOJIb30BAHMS OMOIMOTEKAMU PUKIAIHBIX
nporpaMM M MakeTaMHd MporpamMMm Uil pPELICHUs
MIPUKJIATHBIX MATEMAaTHUECKHX 3a]1a4.

4. OBBEM JUCHUITJIMHBI
OO6m1ast TPy 1I0€MKOCTh JUCHUIUIMHBI «I'€OMeTpUs» COCTaBISIET 3 3.€.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATHI ouHAasi gopma o0ydeHust

Bunsl yueOHOM paboOTHI Bcero Cemectpsl

9acoB 1

AyIUTOpHBIE 3aHATHUS (BCEr0) 36 36

B Tom uncie:

Jlexu 18 18

[paktuueckue 3ansaTus(I13) 18 18

CamocrosiTesibHas padoTa 72 72

Buasl mpoMexyTOYHOM aTTeCcTaly — 3a4eT + +

C OLIEHKOH

OO01mast TpyA0€MKOCTh: aKaJeMHUIECKHE

Yachl 108 108

3a4. efl. 3 3

5. COAEP KAHUE JUCHUIIVIMHBI (MOAYJIs)
5.1 Conepxxanue pa3aesioB IMCHUILIMHBI M pacnpe/ieieHre TPYI0eMKOCTH 110
BH/IaM 3aHATHI ouHasi popMa 00yUeHus

Ne | HaumeHoBaHue Conep:xanue pa3aea Jlekuuu | IpakTuyeckue | CPC | Bcero,
n/n TeMbI 3aHATHUSA qac
1 OneMeHThI Martpunsl. CroxeHue MaTpHll, 2 2 18 18
JIMHEHON YMHOXEHUE Ha YHUCJIO,
anreOpbl MPOU3BEICHUE MaTpHll.

Omnpenemurenu. Mx  cBoiicTsa.
CucTeMbl TMHEHHBIX YpaBHEHHH.
IIpaBuno Kpamepa. Cucrtemsl
JUHEHWHBIX ypaBHEHMH. Meton

Taycca.
2 Dr1eMeHTBI Ilonsitue BekTOpa. JlelcTBHS C 4 4 18 18
BEKTOPHOU BekTopamu. CKalsipHOE POU3BEICHHE
anreopsl BEKTOPOB. YTOJI MEXKAY BEKTOPAMH.

BekropHoe npou3Be/ieHHe IBYyX
BeKTOpoB. CMelIaHHOe MPOM3BENICHNE
BEKTOPOB, €r0 T€OMETPHYECKUI
CMBICII.

3 Ipsimas Ha OO1ee ypaBHEHHE TIPSIMOH, 4 4 18 18
TUIOCKOCTH UccieJOBaHNe OOLIEro ypaBHEHHUSL.
BekropHoe, mapameTpuyeckoe
KaHOHMYECKOE ypaBHEHHE MPSIMO.
YpaBHEeHHE NPSIMOM B OTPE3KAX.
YpaBHEHHUE NPSMOM € 3aJaHHBIM
YTI0BBIM KO3 OUITHEHTOM.

4 Kpuesie BToporo | OkpysxHOCTh. Diutuic. I 'umepboia. 2 2 18 18
TIOpsIIKa ITapabomna.




5 IIpeobOpasoBanne | Popmysibl MPeOOPA3OBAHMUS 2 2 18 18

cucTeM KOOPJAMHAT IPH [apajlieIbHOM
KOOpJHMHAT nepeHoce Havaia KOOPAUHAT U IPU
MOBOPOTE OCel KOOPAUHAT.
6 Ipsimas u YpaBHEHHE IJIOCKOCTH B BEKTOpHOW | 4 4 18 18
IUIOCKOCTh B ¢dopme. Obmee ypaBHeHHE
IIPOCTPAHCTBE TUIOCKOCTH B MIPOCTPAHCTBE.

YpaBHEHHE MNIOCKOCTHU, MPOXOJsIIEit
4yepe3 3aJaHHYI0 TOYKY IapaieibHO
JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
YpaBHEHHE IUIOCKOCTH, NPOXOIAALIEi
yepe3

TPH 3a/laHHBIC TOUKH.

Hroro: | 18 18 108 108

5.2 IlepeyeHb 1a0OpPaTOPHBIX PadoT
He npenycMoTpeHo y4eOHbBIM IIIaHOM.

6. MIPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢  y4eOHBIM IUIAHOM OCBOEHHE JUCIHIUIUHBI  HE
IIPELYCMaTpPUBAET BBIIIOJIHEHHE KypCOBOTO IIPOEKTA.
Kontponbshas padota Nel «Omnpenenurenn u CHCTEMBD»,
TecT 1o Teme «BekTopHas anreGpay,
N3 no Teme «AHanuTHUYeCKasi TEOMETPUS Ha TIJIOCKOCTHY,
Kontposnbhas padota Ne2 «IIpsiMas 1 iI0CKOCTh B MPOCTPAHCTBE.

7. OHEHOYHBIE MATEPHUAJIbBI JJIA MHNPOBEJEHUA
MNPOMEXYTOUYHOM ATTECTAIINHU OBYYAIOIIUXCA
O IMCHUITJIMHE

7.1. Onucanue nmokasarejeil 1 KpuTepueB OLEHUBAHUSI KOMIIETEHI[UI HA
Pa3JIM4YHbIX 3Tanax ux GopMUPOBAHNS, ONTMCAHME LKA OLlCHUBAHUS
7.2. JDTan TeKyuero KOHTPoJIs
Pe3ynprarel TEKyIIETO KOHTPOJISI 3HAHUM M MEXCECCHMOHHOM aTTeCTalvu
OLICHUBAIOTCS MO CIEAYIOLIEH CUCTEME:

PesynbTaTsl 00y4eHus,

Komnerenuus XapakTepusylolue Kpurepun ATTECTOBaH He aTtrecTroBan

c¢(hOpMHPOBAHHOCTH OlLlCHMBAHUS
KOMIIeTeHIIUH

OIIK3 3HATh OCHOBHBIE Tect, KOHTpOJIbHAS | BeimosHeHue Hespinmonnenue
MIOHSITHS pabota paboT B CpOK, paboT B CPOK,
AHAITMTUYECKOMN MPEAYCMOTPEHHBIN | IPETyCMOTPEHHBIIN
TE€OMETPHUH Ha IJIOCKOCTH B pabo4mx B pabounx
U B IIPOCTPAHCTBE porpammax porpammax




yMeThb IPUMEHSTh KonTtponbsHas padora| Beimonnenue HeBpinonnenue
OCHOBHBIC METO/IbI paboT B CPOK, paboT B CPOK,
AQHAIUTUYECKOU IIPELYCMOTPEHHBIN |IPEyCMOTPEHHBIN
TEOMETPHUH JIJISl PEIICHUS B pabouux B paboumx
NPaKTUYECKHX 3a/1a4; nporpammax nporpammax
é1ademp METO1aMU WnauBunyan Bemmonnenue pador|Hesbimonnenue
BEKTOPHOM anreOpsl U |bHBIC B CPOK,|paboT B CPOK,
AQHAIUTUYECKOU JIOMAaIIHUE IIPELYCMOTPEHHBIN |IPENyCMOTPEHHBIN
TEOMETPHH. 3aJIaHus B pabouunx|B paboumnx

nporpammax nporpammax




7.2.1. DTan npoMeKyTOYHOT0 KOHTPOJIsl 3SHAHUH
Pe3ynbpTaThl NpOMEXYyTOYHOTO KOHTPOJISI 3HAHUI OlleHUBatoTCs B 1 cemectpe
U1 O4HOM PopMBI 00yUEHHS 0 YeThIpeX OAIIbHON CUCTEME:
«OTIINYHOY;
«XOpOILIOY;
«YAOBJIETBOPUTEIBHOY;
«HEYIOBJIETBOPUTEIBHO.

PesysabTaThl
o0yJeHus1,
Komme- XapakTepu- Kpurepun OTtinuno Xopomo Ynosa. Heynosa.
TeHIusl 3yromme OIICHMBAHUS
copmupo-
BAHHOCTH
KOMIETEHIINH
OIIK-3 3HaTh OCHOBHbIE | TecT Beimonnenue | BemonHenune | Bemonnenne B tecte
TTOHATHSIU METOJIbI TecTa TecTa TecTa meHee 70%
AHAJTUTUIECKOM Ha 90 - 100% | na 80 - 90% |ua 70 - 80% MPaBUJIBHBI
reOMeTpHUr X
OTBETOB
yMeTh IIPUMEHSATS | Perienue 3amaum [Iponemonct- | [IpomemoncTpu- | 3amaum
OCHOBHBIE METOJIBI |CTaHIAPTHBIX pEIIeHEI B pHupoBaH POBaH BEPHBII | HE peIIeHbI
AHATUTUIECKOM MPAKTUICCKUX TIOJTHOM BEPHBIN X0/ | XOJ pelIcHUs B
TCOMETPHU JIIS 3a1a4 o0Beme u peteHus OOJIBIIIMHCTBE
pemeHus MOy YEHBI BCEX, HO HE 3ama4
MPAKTUICCKUX BEPHBIC MOTyYeH
3ajay; OTBETHI BEPHBIN OTBET
BO BCEX
3amadax
BJIAJIETh Pemenue 3amaun [Iponemonct- | [Ipomemonctpu- | 3amaum
MeTOAaMHU MIPUKIIATHBIX pEIIeHEI B pHupoBaH pOBaH BEPHBII | HE peIIeHbI
BEKTOPHOH 3a/1a4 B TIOJTHOM BEPHBIN X0/ | XOJ pelICHUs B
anreOpsl U KOHKPETHOH o0BbemMe peIIeHUs OOJIBITMHCTBE
TE€OMETPHH. MIPEeIMETHON Y TIOy4YeHbl | Bcex, HO He 3aj1a4
oOacTu BEPHEBIC MOTyYeH
OTBETHI BEPHBIH OTBET
BO BCEX
3agadax




7.3. IlpumepHbIii  NepevyeHb  OLEHOYHBIX  CpeACTB  (THIIOBBIE
KOHTPOJIbHBbIE 32/1aHUS WIH MHbIE MATepHaJbl, HEOOX0AMMbIEe VISl OLEHKHU
3HAHUH, YMEHU I, HABBIKOB U (MJIK) ONBITA JI€ATEILHOCTH)

7.3.1. TlpumepHbIii epeyeHb 3aJaHNH I IOATOTOBKM K TECTUPOBAHUIO

1. BekTOpHOE MTPOU3BEAECHUE PABHO HYIIIO ISl
A) KOJIMHEAPHBIX BEKTOPOB
b) koMIIaHapHBIX BEKTOPOB
B) neprnieHAMKYISpHBIX BEKTOPOB
I') oHO HE paBHO HYJIIO, €CJIM BEKTOPHI HEHYJIEBBIE.
2. CMelIaHHOE MPOU3BEIEHUE TPEX BEKTOPOB PABHO
A) o0beMy mapasienenureia, TIOCTPOSHHOTO Ha HUX
b) no moxy:mio paBHO 00beMy napajuiesenuiesia, HOCTPOEHHOT0 Ha HUX
B) o0vemy TeTpasapa, HOCTPOCHHOTO Ha HUX
I') momaan napamienorpaMmma
. Ecniu y xBazipaTHOM CHCTEMbI TMHEHHBIX aNreOpandyeckux ypaBHEHUN
ONpEeEIUTENIb PABEH HYIIIO, TO
A) ee MOXHO pemiath o popmynam Kpamepa
b) ee MOXHO pelaTbh MATPUYHBIM METOJIOM
B) ee moxxHO pemath MeTogom ["aycca
I') ee Henb34 pemiaTh
4. MaTtpuipl MOKHO YMHOXKATh
A) Bceraa
b) ecnu ymcio cTpok B epBOil MaTpUIE paBHO YMCITY CTOJIOLIOB BO BTOPOH
B) ecnu yncno cronboB B epBoil MaTpuIle paBHO YUCITY CTPOK BO BTOPOU
I') TonpKO KBasipaTHBIE
5. OKpyKHOCTb — 3TO TEOMETPUYECKOE MECTO TOYEK IIIOCKOCTH, PABHOY/IAJICHHBIX,
A) OT JaHHOU TOYKH 3TOM K€ IMIOCKOCTH
b) oT 1ByX MaHHBIX TOYEK TOH K€ IMIIOCKOCTH
B) oT naHHO# psAMOI1 ¥ TaHHON TOYKH
I') npaBuILHBIN OTBET HE YKa3aH
6. Haiitu:
1) nuHy BekTOpa,
2) HanpapJSAOIINE KOCHHYCHI,
3) yros Mexy BEKTOpamH,
4) ckansipHOE POU3BEACHUE BEKTOPOB.
5) BEeKTOpHOE MPOU3BEICHUE BEKTOPOB
6) cMelaHHOe MPOU3BE/IEHUE TPEX BEKTOPOB.
7. CoCTaBUT:
1) Ob1iee ypaBHeHHE TIPSMOM Ha TIJIOCKOCTH.
2) Kanonunueckoe ypaBHEHHUE MIPSIMOii, MTapaMeTPUUYECKOE YPABHEHUE MPSMOM.
3) YpaBHeHuUE NpsMOH ¢ 3aJaHHBIM YTJIOBBIM KO3 dUIIEHTOM. Y paBHEHHE
IIPSIMOU, MPOXOIAILEH Yepe3 IBE 3aJaHHbIC TOUKH.
4) YpaBHeHHe NPsIMOM B NOJIIPHOM cucTemMe KoopauHaT. HopmanbsHoe
YPaBHEHHE IPSIMOM.
8. Haiitu:
1) PaccTosiHue OT TOUKHU IO OPSIMOIA.

|98)



2) Yros Mexay NpsSMbIMHU.
3) YpaBHEeHHE OHCCEKTPUCHI YTiIa MKy MPSIMBIMU.
9. BeiBecTH U HcCIE10BaTh YPaBHEHUS! KPUBBIX BTOPOTO MOPSIIKA
10.3anucate ypaBHEHHUE INIOCKOCTH NApAJUIETBHO U NEPIIEHIUKYIIPHO JTaHHOM.

7.2.2 IlpuMepHbIii IepeveHb 3aJaHUM ISl pelIeHUs CTAHAAPTHBIX 32124
1. JlaHbl CTOPOHBI TPEYTOJIbHUKA: COCTABUTh YPAaBHEHUS €TO BBICOT.

2. CocTaBUTh YpaBHEHHS OUCCEKTPUC YIIIOB MEXKIY MPSMBIMHU.

3. Hansi Bepiunbl TpeyroisHuka: A (0;0), B (-1;-3) u C(-5;-1). CocTtaBUTh
YPaBHEHUS MPSAMBIX, TPOXOASIINX Y€PE3 BEPIIMHBI TPEYTOJIbHUKA U NTAPAJUIEIbHBIX €TI0
CTOpOHAaM.

4. OnpenenuTts pacctostHue oT Touku M (2;-1) go npsmoit,

OTCEKaIoIlel Ha OCAX KOOPAUHAT OTpe3knu a =8, b =6

5. KonnneapHs! it BEKTOPHI ¢l 1 €2, MOCTPOCHHBIE IO BEKTOpaM a U b?
a={-1,3,4}, b={2,-1,0}, c1=6a-2b, c2=b-3a.

6. Beruncnuth miomaip napauieaorpaMmma, NOCTPOEHHOTO Ha BEKTOpax a u b.
a=p+2q; b=3p-q; |p[=1; [a|=2; (p"q)=/6;

7. Iloctpoutk runepOoty u ee acumMnToThl. HaiiTu GoKyChl, SKCLIEHTPUCUTET
Y yroJI MEKy aCUMITOTaMHU.

8. Halitu paccrosinue ot Touku MO 10 mI0CKOCTH, MPOXOJAIIEH uepe3 Tpu Touku M1, M2,
M3. M1(2,-1,-2), M2(1,2,1), M3(5,0,-6), M0(14,-3,7).

9. Hanncatp ypaBHEHUE IIJIOCKOCTH, TPOXOAAIIEH yepe3 Touky C
IIEPIICHIUKYJISIPHO BEKTOpPY AB

A (0,7,-9), B (-1,8,-11), C (-4,3,-12).

10.CocraBuTh ypaBHEHHE IIIIOCKOCTH, TPOXOASIIECH Yepes:

a) Touku A(-6, 2, -1), B(3, 4, 2), C(5, 0, 4);

7.2.3. IlpumepHblil nepevyeHb 3aJaHUI ISl pellleHUs NMPUKJIATHBIX 32124

1. Cuna F(1,0,1) npunosxena k Touke A(2,1,2). Onpeneantb MOMEHT 3TOU CUJIbI
OTHOCUTEJIBHO Hayajaa KOOpAUHAT.

1.(1,0,-1) 2. (1,0,1) 3. (1,1,0) 4. (1,-1,0)

2. Haiitu paboty cunsl F(1,1,2) npu npsiMOTMHEHHOM JABUKEHUU TOUYKH B
Hanpasienuu oT A(1,0,1 x B(1,2,1)

3. Berunciuth 00beM TeTpadipa, HOCTPOSHHOro Ha BekTopax a(3,0,2), b(3,0,0),
c(1,-1,2).

1.2 2).1 3).3 4). 6

4. OnpenenuTs paccTosiHue oT ToUku M (2;-1) 1o npsmoid,

OTCEKaIoIel Ha OCSIX KOOPAUHAT OTpe3kn a =8, b =6

5. KonnuneapHs! Jin BEKTOPHI ¢l 1 €2, MOCTPOCHHBIE IO BEKTOpaM a U b?
a={-1,3,4}, b={2,-1,0}, c1=6a-2b, c2=b-3a.

6. BeruncnuTs miomaap napauienorpaMma, ocTpOSHHOIO Ha BEKTOpax a u b.
a=p+2d; b=3p-q; |p|=1; [q|=2; (p"q)=60 ;

7. IlocTpoutk runepOoty u ee acuMnToThl. HaliTu (hOKyChI, SKCLIEHTPUCUTET U
YTOJ MEXy aCUMIITOTaMHU.

8. Haiitu pacctostHue oT TO4ku M 10 IITOCKOCTH, MPOXOIAIIEH Yepe3 TpU TOUKA M1,
M2, M3. M1(2,-1,-2), M2(1,2,1), M3(5,0,-6), M0(14,-3,7).
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9. Hanucatb ypaBHEHHE IJIOCKOCTH, TpoxoAsiie yepe3 Touky C neprneHauKyIsipHO
Bektopy AB A (0,7,-9), B (-1,8,-11), C (-4,3,-12).

10.CoctaButh ypaBHEHHE IIJIOCKOCTH, TPOXOISIIIEH Yepes:

a) Touku A(-6, 2, -1), B(3, 4, 2), C(5, 0, 4);

7.2.4. IlpumepHbIii IepeYeHb BOMPOCOB /JIsl OATOTOBKH K 3a4eTy

Paznen 1. DnemeHThI IMHEHHON anreOpsI

1.1. ITonsitue matpuiibl. CrieruanbHbIe BUIBI MATpULL. JIMHEHBIE onlepany HaT
MaTpUIAMU: CIO0KEHUE, YMHOKEHNE

MaTpHIIBI HA YUCII0. AnreOpanvyecKkue CBONCTBA TMHEHHBIX OTICPAIIUA.

1.2. TlpousBeaenue matpuil. AnreOpandeckrie CBOMCTBA OTIEPAIMH TPOU3BEACHUS MATPHII.
TpaHncrioHupOBaHME MATPUILBI.

1.3. Onpenenurenu BTOPOro U TPETHETO MOpPsIKa, UX cBoicTBa. [loHdATHE
ONpEEIUTEIIS IPOU3BOIBHOIO MOPSIKA.

1.4. CucremMsl IMHEMHBIX YpaBHEHU. PelieHne cucteM JTMHENHBIX YpaBHEHHIM
MetooM Kpamepa.

1.5. CucreMbl TMHENHBIX YpaBHEHUN. PellieHre CucTeM JTMHEWHBIX YPAaBHEHUM
meTonoM [aycca.

1.6. OgHOPOIHBIE CUCTEMBI. Y CJIOBUE CYILIECTBOBAHUSI HETPUBUATIBHOTO
pELIeHMUS.

Paznen 2. BexktopHas anre6pa

1.1. TlonsiTrie BEKTOpA U TUHEHHBIEC ONEpaIliy Ha/l BEKTOpaMu. AnreOpandeckue
CBOMCTBA JINHEWHBIX OTICPALUU.

HyneBoit 1 mpoTHBONONIOKHBIN BEKTOP. BelunTaHME BEKTOPOB.

1.2. JIu"eliHas 3aBUCUMOCTh BEKTOPOB. baznc BEKTOPHOTO MPOCTPAHCTBA.
OpuenTarus 6a3uca, IpaBbie U JEBbIE TPOMKU BEKTOPOB. BEeKTOpHBIE MPOCTPAHCTBA U
0a3uChl B HUX.

1.3. Pa3noxenue Bektopa no 6asucy. KoopanHatel BEKTOpa OTHOCUTEIBHO
0a3uca. JIuHeiHble onepaly HaJl BEKTOpPaMU KOOPJIMHATHON (opMme.

1.4. YcnoBue KOJLIMHEAPHOCTH BEKTOPOB.

1.5. OpTroroHanbHasi IPOEKIU BEKTOpA HA HAPABIICHUE

IPYroro BEKTOPA U €€ JIMHENHBIE CBOKCTBA. J[eMCTBHS HaJ BEKTOPAMH B
KOOpAUHATHOM (hopme.

1.6. CxansipHOoe mpou3BeJICHIE BEKTOPOB, €r0 alredpandeckue u
r€OMETPUYECKHUE CBOMCTBA.

1.7. Yron mexny BekTopamu. JlyinHa BekTopa. Kpurepuii OpTOroHabHOCTH
BeKTOpOB. EnnHnunbIil BekTop. KoopanHuatel BekTopa B OpTOHOPMUPOBAHHOM Oasuce
KaK MPOEKIIMK 3TOr0 BEKTOpa Ha HalpaBiieHHE 0a3UCHBIX BEKTOPOB.

1.8. @opmyJibl AJIs1 BEBIYUCIEHUS CKAISIPHOTO POU3BENICHHUS, INIMHBI BEKTOPA,
KOCHHYCa YIJIa MKy BEKTOpaMH B KOOPJUHATHOUN (popMe NP UCTIOIb30BaAHUU
KOOPJIMHAT BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3zuce. Hampasisitoniye KOCUHYCh
BEKTODA.

1.9. BekTOopHO€E MPOU3BEIECHHUE BYX BEKTOPOB, €TO

TCOMETPUUYCCKUIA U MEXaHUIECKUU CMBICH. ANTeOpandecKue U TeOMETPUICCKUC
CBOMCTBA BEKTOPHOT'O IIPOU3BEACHHUS.

1.10. Beruncnenue BEKTOPHOTO MPOU3BENCHHS B KOOPAUHATHOM opMme B
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OPTOHOPMHUPOBAHHOM Oa3uce.

1.11. CmemaHHO€ MPOU3BEIEHUE BEKTOPOB, €0 FEOMETPUUECKUNA CMBICI.
AnreOpanyeckue CBONCTBAa CMEIIAHHOTO POU3BEACHUSI.

1.12. BeruuciaeHnrue CMEIIaHHOTO TPOU3BEICHUS B KOOpAUHATHON (popMe B
OPTOHOPMHUPOBAHHOM 0a3uce. Y clIoBUE KOMILJIAHAPHOCTU TPEX BEKTOPOB.
Paznen 3. [Ipamas JTUHUSA HA TIOCKOCTH

3.1. IlpssMoyroJibHas 1€KapTOBA CUCTEMA KOOPIMHAT.

Panunyc—Bekrop. [lenenue oTpe3ka B 3aJaHHOM OTHOLIICHUH.

3.2. YpaBHeHMe JIMHUU Ha TI0ckocTH. OO01Iee ypaBHEHHE MPSMOH,
UCCIIeIOBaHNe 00ILero ypaBHEHUs

3.3. BekTopHOE, MapaMeTpruIecKoe, KAHOHUYECKOE YPaBHEHUE MPSIMOM.
YpaBHEeHHE IPSAMON B OTPE3KAX.

3.4. YpaBHeHHe NPSAMOI ¢ 3aJaHHBIM YTJIIOBBIM KO3 PHUIIUEHTOM.

3.5. HopmanbsHoe ypaBHeHUE NpsiMoi. PaccTosiHuE OT TOYKH 10 MPSIMOKA.

3.6. B3auMmHoOe pacnonoXeHue npsIMbIX Ha TIOCKOCTHU. Y CIOBUS
napajieIbHOCTH U MEPIEHANKYISIPHOCTH TPSIMBIX. YTOI MEXY MPSIMBIMU.
3.7. YpaBHeHHE OUCCEKTPUCHI yTia MEX1Y IPSIMBIMH.

Paznen 4. [IpeobpazoBanue cucTeM KOOpAUHAT

4.1. AdbuHHas 1 1eKkapTOBa CUCTEMbI KOOPAMHAT HA MIIOCKOCTH. DopMmyIibl
npeoOpa3oBaHus KOOPAMHAT MPHU NapaJjIeIbHOM MEPEHOCE Havajla KOOPAUHAT U TIPH
IIOBOPOTE OCEW KOOPJIUHAT.

4.2. llonsipHas cucteMa KOOPAUHAT Ha MJIOCKOCTU. CBA3b JEKAPTOBBIX
KoopAuHaT ¢ nojisipHbiMu. Criupans Apxumena. Paznuunbie ciocoObl 3a1aHus TMHUN
Ha IJIOCKOCTH.

4.3. Be1BO ypaBHEHUs NIPSIMOM B ITOJIIPHOM CUCTEME KOOPAUHAT.

4.4. HexkoTopsble 3aMeuaTeIbHbIe KPUBBIE, BCTPEYAKOIIUECS

Paznien 5. KpuBble BTOporo mopsijika

5.1. OkpyxHocTb. Diurc. IX KaHOHUYECKHE YPABHEHUS U CBOMCTBA.

5.2. 'unep6ona. KanoHnueckoe ypaBHEHHE U CBOMCTBA.

5.3. I1apabosa. Kanonnueckoe ypaBHEHUE U CBOWCTRBA.

5.5 ®oKaylbHbIE U ONTHYECKUE CBOMCTBA 3JIIUIICA U TUIIEPOOJIBI.
OKCUEHTPHUCHUTET U JUPEKTPUCHI.

5.5. KacaTtenpHbIe K 35utHTICY, THIIEpOOIIE U TTapadoie. JnaMerpsl smwmrca,
runepoosIbl U MapadoIbl.

5.6. YpaBHEHHUs dIUIUIICA, TUTIEPOOIIBI U TapadoJIbl B MOJISPHBIX KOOPUHATAX.
5.7. ViccrnenoBanue KpUBBIX BTOPOTO MOPAIKA, 3aJaHHBIX OOIIUM YPaBHEHHUEM.
5.8. OO01ast Teopust TMHUN BTOPOTO nopsiaka. LIeHTp TuHuM BTOpOro nopsiaka.
VYrpouieHue ypaBHEHHUS LIEHTPAIbHOM JIMHUM BTOPOTO MOPSIAKA ITPU TIOMOIIA
[apajuIeIbHOTO NIEPEHOCA U TOBOPOTA OCEW KOOPAUHAT.

5.9. Knaccudukanus neHTpalbHbIX JUHUN BTOpOro nopsaka. Kinaccudukarms
HELICHTPAJIBHBIX JUHUN BTOPOTO MOPSAIKA.

Pasnen 6. [IpsimMast ¥ MI0CKOCTh B IPOCTPAHCTBE

6.1. Appunnast u nekapToBa CUCTEMBbI KOOPAUHAT B IPOCTPAHCTBE.
[IpssiMoyroJibHAs 1€eKapTOBA CHCTEMA KOOPIUHAT.

6.2. ®opMyiibl mpeoOpa3zoBaHus KOOPAUHAT MPU NapajuIeTbHOM MEPeHOCce
Hayaja KOOpJAMHAT U IIPU IIOBOPOTE OCEN KOOPAMHAT. Y pPABHEHUE OBEPXHOCTH U
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JUHUU B TIPOCTPAHCTBE.
6.3. YpaBHEHHE TUIOCKOCTH B BEKTOPHOU (opme. Ob1Iee

ypaBHEHUE MIOCKOCTU B MIPOCTPAHCTBE. Y paBHEHHUE MIIOCKOCTH, TPOXOASILEH
yepe3 3aJJaHHyI0 TOUKY NapajiedbHO IBYM HEKOJUIMHEAPHBIM BEKTOpaM.

6.4. YpaBHeHHE MIOCKOCTH, POXOIAIIEH Yepe3 TPU 3a/laHHbIE TOUKH.
HopwmainbHoe ypaBHEHHE MIOCKOCTH.

6.5. B3auMHoOe pacrosiokeHue AByX IIOCKOCTe. Y cioBue

MapajuieIbHOCTH U MEPIEHIUKYISIPHOCTH TJIOCKOCTEH. YTOI MEXTY
TIJIOCKOCTSMU.

6.6. PaccTostHuE OT TOYKH /10 TIJIOCKOCTH.

6.7. YpaBHeHue npsMoi B mpoctpancte. [lepexos ot 001iero ypaBHEeHUS K
KaHOHUYECKOMY M 00paTHO.

6.8. B3anmHoe pacnosioxkeHue MpSMbIX B IPOCTPAHCTBE. Y CIIOBUE
MapauieIbHOCTH U OPTOTOHAILHOCTH MPSIMBIX. YTOJI MKy MPSIMBIMHU.

6.9. BzaumHoe pacnosnoxeHue MpsIMOr U IMIIOCKOCTH B MPOCTPAHCTBE. Y CIIOBUE
MapajuieIbHOCTH U NEPIEHIUKYISIPHOCTH MPSIMOU U IIIOCKOCTH.

6.10. Yron Mexy npsaMou U IIIOCKOCTHIO.

7.2.5. IllpumepHbIi NepevyeHb 3aJaHUN I1JI51 PelleHUs MPUKJIAAHBIX 32124

He npenycMoTpeHO yueOHBIM TIJIAHOM.

7.2.6. MeToauKa BBICTABJICHHS OLICHKHU NIPH MPOBEJICHUU IIPOMEKYTOYHOM
arrecTanumn

Pe3ynbTaThl MPOMEKYTOUYHOIO KOHTPOJISI 3HAHUW OIIEHUBAIOTCA B lcemectpe s
Oo4HOM (opMbI 00YUEHUS TIO IBYXOAJIILHOM CHCTEME:

«3aYTEHO»

«HE 3aYTECHO»

3ader MPOBOAMUTCS MO TeCT-OMieTaMm, Kbl K3 KOTOPBIX COAEPKUT 2BOIpoca
2 3amaud. Beimonnenue 3agaauii Ha 70-100% - 3auteHO.

Boimosinenue menee 70% - He 3a4TeHO.

7.2.7. IlacnopT OLIECHOYHBIX MATEPHAJIOB

Ne Koutpoaupyembie pasaesbl Koa HaumeHoBaHue
n/n (TeMBbI) TUCHMIIIMHBI KOHTPOJIMPYEeMOH OLICHOYHOI'0
KOMIEeTEeHINH cpeacTBa
1 DJIeMEHTHI IMHEWHOM anreOpHhI. OIlK-3 KoHnTtponbHas
pabota
2 ITousTue BekTOpa. JlelicTBUA ¢ BEKTOpaMHu. OIIK-3 NunuBuyanbHbie
JIOMaIITHIE
3aJIaHus
3 YpaBHEHUE NPAMOM, Ha IJIOCKOCTU OIlK-3 NunuBuayanbHble
JIOMAaIITHHE 3aJaHus
Tect
4 OxpyxHocTh. Dmurnc. ['unepbona. OIIK-3 Tect
ITapabommna.
5 ®DopMyIsl Ipeodpa3oBaHUs KOOPAMHAT MIPU OIlK-3 NunuBuayanbHble
napauieIbHOM MEPEHOCE Hayana KOOPAUHAT JIOMAIIIHUE 3aJaHUsI
U IIPU MIOBOPOTE OCEH KOOPJIMHAT.
6 YpaBHEHHE NPAMON U IIOCKOCTH B OIlK-3 KonTponbHas
MIPOCTPAHCTBE. pabora




7. 3. MeToanueckue MaTepuaJibl, ONpeaeJsolie Mpoueaypbl OlleHUBAHUA 3HAHMIA,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJbHOCTH

TectupoBaHue OCYIIECTBIsAETCA, JHUOO TMPU TOMOIIM KOMIIBIOTEPHOH CHCTEMBbI
TECTUPOBaHUs, JHMOO C HCHOJb30BAaHUEM BBIJIAHHBIX TECT-33JaHUM Ha OyMa)KHOM
Hocutene. Bpems tectupoBanusi 30 MUH. 3aTreM OCYHIECTBIISICTCS MPOBEpPKa TecTa
HK3aMEHATOPOM U BBICTABIISIETCS OLEHKA COIVIACHO METOANKHU BBICTABIICHUS OLEHKH MpU
MIPOBEICHUH MMPOMEKYTOUHOU aTTECTAIUH.

Pemenne craHgapTHBIX — 337a4  OCYIIECTBIAETCS, JIMOO TMpU  MOMOIIU

KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUSA, JINOO C MCIOIb30BAaHUEM BBIIAHHBIX 33]a4 Ha
OymaxHoM HocuTene. Bpems permenus 3agad 30 MuH. 3aTeM OCYIIECTBIISECTCSA MPOBEPKA
penieHus 3aJad 3K3aMEHAaTOPOM M BBICTABISIETCS OLIEHKA, COINIACHO METOJIUKH
BBICTABJICHUS OLICHKHU ITPU MPOBEICHNUN ITPOMEKYTOUYHOM aTTECTALUH.
Pemennie npukiagHbIX 3a7ad OCYLIECTBISETCS, JIMOO MPU MOMOILIM KOMIBIOTEPHOMN
CUCTEMbl TECTHpPOBaHUS, JHOO C HCHOJB30BAaHMEM BBIIAHHBIX 337a4 Ha OyMa)KHOM
Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYILIECTBIISIETCS MMPOBEPKA PELICHUS
3a/la4y 3K3aMEHAaTOPOM M BBICTABIIAECTCS OLEHKA, COTJIACHO METOJMKH BBICTABIICHUS
OLICHKHU TP MPOBEJECHUU TPOMEKYTOUHOM aTTECTALIMH.

8. YYUEBHO METO/IMMECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHME JJUCIUITJINHbI

8.1 Ilepevennb yueOHOI JJUTEPATYPbI, HEOOXOAMMOI 1151 OCBOCHUS M CHUIIMHBI
OcHoBHas JMTEparypa:
1. Ky3pmun, C. I'. ['eoMmeTpusi: JIMHUM U TOBEPXHOCTH B MPOCTPAHCTBE: yuyeOHOE
nocobue / C. I'. Ky3pmua. — Omck: U3parensctBo OMITIY, 2024. — 116 c. — ISBN
978-5-8268-2382-8. — Texkct: anextponnsbiit // IludpoBoii 06pa3oBaTeNbHBIN pecypc
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/144907.html
2. Kontoxos, A. H. Ananutudeckas reometpusi: yaeOnoe nmocodbue / A. H. KoHtoxos,

C. H. Mamnuna, K. A. [unopkoBa. — PsA3anb: PsizaHCKUI TOCYyJapCTBEHHBIN
paguoTeXHUYECKH yHuBepcuTeT, 2023. — 62 ¢. — TekcT: anexktponHbii // L{ludpooii
0o0pa3oBaTeIbHBIN pecypc I[PR SMART: [caiiT]. — URL:

https://www.iprbookshop.ru/137311.html

3. Ky3emun, C. I'. ['eomeTrpusi: smurc, runepOosia u napadona: yuednoe nocooue / C.
I'. Ky3pMun. — Owmck: U3parensctBo OMITIY, 2022. — 92 ¢. — ISBN 978-5-8268-
2320-0. — Tekcr: anextponnsiii // L{udposoit oopazoBarenbublii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/121124.html

JlonoJiHUTEIbHAS JIUTEPaTypa

1. boObuteBa, T. H. Jluneiinas anreOpa W aHaNIUTHYECKass TEOMETpHs: y4eOHO-
meroandeckoe mocodue / T. H. boOwsuiea, JI. B. Kupbesrosa, T. H. TutoBa. — Mockaa:
MUCU-MI'CY, A [Tu Ap Menua, ObC ACB, 2024. — 144 c. — ISBN 978-5-7264-
3421-6. — Texcr: snexktponnbiii // Ludposoit o6pazoatensHbiii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/140483.html

2. KomnbrorepHas reomerpus: npaktukym / A. O. Usanos, [I. Il. Unktotko, I'. B.
HocoBckuii [u ap.]. — 4-e wm3a. — MockBa: HuHTepHer-YHUBEpCUTET
Nudopmarmonnsix Texnomoruit (MHTYUWT), Ait Ilu Ap Menua, 2022. — 489 c. —
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https://www.iprbookshop.ru/144907.html
https://www.iprbookshop.ru/137311.html
https://www.iprbookshop.ru/121124.html
https://www.iprbookshop.ru/140483.html

ISBN 978-5-4497-1642-2. — Texct: anektponubil // LudpoBoit oOpa3zoBaTenbHbIi
pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/120478.html

3. [Tanuyk, K. JI. uknorpaduyeckas HauepTarenbHas reomeTpusi: MoHorpadus / K. JI.
[Tanuyk, H. B. Kailiropoanesa. — Mockgsa: Aii [Iu Ap Menua, 2023. — 228 ¢. — ISBN
978-5-4497-1957-7, 978-5-8149-2578-7. — Texkcr: oanektponnbiii // Iudposoit
o0pa3oBaTeIbHBIN pecypc IPR SMART: [caifT]. — URL:
https://www.iprbookshop.ru/129023.html

8.2 Ilepevyenb UHPOPMANMOHHBIX TEXHOJIOIHH, UCMOJIb3yeMbIX NMPH OCYLIECTBICHUH
00pa30BaTeIbHOTO MpoIecca MO JUCHHUIJINHE, BKJIYAs NepevyeHb JUIEeH3HOHHOTO
MPOrpaMMHOT0 o0ecrnedeHHsl, PeCypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHH O
cetu «UHTepHeT», COBpeMeHHBIX MNpPodecCHOHAIBHBIX 0a3 JaHHBIX W
HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

- [1O: Microsoft Office, Acrobat reader

- COBPEMEHHBIC MpodeccHOHANTbHBIE 0a3bl JAHHBIX U NHPOPMAITMOHHBIE CIIPABOYHEIC
CHCTEMBI, M CalThI:

- anekTpoHHas oudmmorexka I5C IPRBooks https://www.iprbookshop.ru/

- cripaBouHas [IpaBoBas Cucrema Koncymbrant [Troc, http://www.consultant.ru/

- fgosvo.ru — IMopran denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIIbHBIX CTAHIAPTOB
BBICIIET0 00Opa30BaHUs

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA JIA
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLECCA

Jlekuuu: crienManu3upoBaHHOE IIOMEIIEHUE IS IPOBEICHUS JIEKIINM,
OCHAIIEHHOE 000PYI0BaHUEM JIJIS JIEKIIMOHHBIX IEMOHCTPALM U MPOESKIIMOHHOM
anmnaparypou.

IIpakTHYyeckue 3aHATHSA: CIEHUATU3UPOBAHHOE MOMEIIEHUE IS IPOBEICHUS
NMPAKTHYECKUX 3aHATHM.

10.METOANYECKUEYKA3ZAHUA/UVIAOBYYAIOLHIUXCAIIO
OCBOEHUIO JUCLMUIIIUHBI (MOIY.JIST)

ITo AUCHUTIIIIMNHE «FCOMCTpI/Iﬂ» YUTAKOTCA JICKOWH, IIPOBOAATCA IMPAKTHYCCKHUC
3aHATUA.

OcHoBoOH N3YUYCHUA OUCHUINIMHBL ABJIIOTCA JICKOWH, HA KOTOPBLIX H3JIararoTCA
HauoboJee CYHICCTBCHHBIC W TPYAHBIC BOIIPOCHI, @ TAKXC BOIIPOCHI, HC HAIICIAIINC
OTpak€HUs B y4eOHOU JUTEpaType.

[IpakTuueckue 3aHATHUS HAMPABJICHBI HAa MPUOOpPETEHHE MPAKTUYECKUX HAaBBIKOB
pEeUICHUA rCOMETPHUUICCKUX 3a/1a. 3aHsaTus IMPOBOJATCA IMTYTEM PCIICHUSA KOHKPETHBIX 3aJia4
B ayIUTOPHH.

Buj yueOHBIX 3aHATHIA JeATeJIbHOCTD CTY/ICHTA
Jlexumun Hanucanue koHCIEKTa JEKIUHA: KPaTKO, CXEMAaTUYHO,
II0CJIE0BATENbHO (PUKCUPOBATh OCHOBHBIE

MIOJI0KEHUS, BEIBOABI, (YOPMYIHPOBKH, 0000IICHNS;
MIOMEYaTh BaXKHBIE MBICIH, BBLACISTH KIIOUEBBIC



https://www.iprbookshop.ru/120478.html
https://www.iprbookshop.ru/129023.html
https://www.iprbookshop.ru/
http://www.consultant.ru/

CII0Ba, TepMUHBI. [IpoBepKa TEPMUHOB, MOHSTUI C
MTOMOIIBIO SHITUKIIONEUH, CIIOBapei,

CIIPAaBOYHUKOB C BBHIIUCHIBAHUEM TOJKOBAHUM B
tetpas. O003HaUECHUE BOIIPOCOB, TEPMUHOB,
MaTepuaia, KOTOPHIE BBI3BIBAIOT TPYTHOCTH, IIOMCK
OTBETOB B peKOMeHIyeMoit nmuteparype. Eciau
CaMOCTOSTEIBHO HE YAaeTCs pa300paThCs B
Marepuase, HeoOXOAUMO C(HOPMYIINPOBATH BOIIPOC H
3a/1aTh MPENoIaBaTeIN0 Ha JIEKIIUU MIIK Ha
MPaKTUYECKOM 3aHATHUU.

HpaKTI/I‘leCKOC 3aHATHUC

KoncnektupoBanue peKOMEHAYEMbIX HCTOUHUKOB.
PaboTa ¢ KOHCIIEKTOM JIEKIMH, ITOJIrOTOBKA OTBETOB K
KOHTPOJIbHBIM BOIIPOCAaM, MPOCMOTP PEKOMEHTyeMOU
nuteparypsl. [IpociaymuBanue aynuo- u
BHJICO3aNHCEH 1O 3aJaHHOM TeM€, BBIIIOJTHCHIE
pacueTHO-TpadUIeCKHX 3adaHUMN, PEIICHUE

3a/1a4 MO AJTOPUTMY.

CaMocTosTenbHas pa60Ta

CamocrosiTensHast paboTa CTYICHTOB CIIOCOOCTBYET
rTyOOKOMY YCBOCHHSI YI€OHOTO MaTepraia u
Pa3BHUTHIO HABBIKOB CaMOOOPa30BaHUsL.
CaMocTosTeNnbHas padoTa MpeArnonaraeT Ciae Iy oIIne
COCTaBJISIIOIIHE:

- pabora ¢ TeKCTaMu: Y4eOHUKaMU, CIIPaBOYHUKAMH,
JIOTIOJTHUTENIBHOM TUTEPaTypoH, a TaKkke mpopadboTka
KOHCTIEKTOB JICKIIHIA;

- BBIIIOJIHEHHUEC JOMAIITHUX 3a11aH1/n71 " pacy€ToOB;

- paboTa HaJ| TeMaMu JIJIsl CAMOCTOSTEIIBHOTO
U3yYCHUS;

- ydqacTue B paboTe CTyA€HYECKUX HAyUHBIX
KOH(epeHInH,

OJIUMITHAT;

- MMOJITOTOBKA K IIPOMEKYTOUYHOW aTTECTAIUH.

IToaroToBka Kk MpOMEXXYTOYHOM aTTeCTallUU

T'oTOBUTBHCS K TPOMEKYTOUHOMN aTTECTAIIMU CIIEAYET
CHUCTEMAaTUYECKH, B TEUCHHUE BCETO CEMECTpa.
MnaTencuBHas

MOJITOTOBKA JIOJDKHA HAYaThCA HE TMO3THEe, YeM 3a
MECSII-TIOJITOPA 10 TIPOMEKYTOYHOH aTTeCTaIlNH.
JlanHble epen 3a4eToM TpH JHS 3P HEKTUBHEE BCETO
WCTIOJIB30BaTh JUISI TIOBTOPEHUS U CHCTEMaTH3AIIH
MaTepuraia.
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