MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

AHaJIMTHYECKAas IreoMEeTpus

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)
3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01 2024 624.plx
02.03.01 MaTemaTuka 1 KOMIBIOTEPHbBIE HAYKU
Hudpossie TeXHOTOTHA

Kpanmnouxamus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Bubsl KOHTPOJIA B ceMecTpax:
B TOM YHCJIE: 9K3aMeHBbI 2
AyJUTOPHBIE 3aAHATHS 144 3a4eThi |
camocTosITeNbHast paboTta 59,4
4acoB Ha KOHTPOJIb 43,6

Pacnpez[eneﬂne YacoB JUCHUIIJIHHBI 110 CEMECTPpaM

Cemect
(<Kpr>.<CeMeCTI£) Ha Kypce>) 1a.n 2(1.) Htoro
Henens 16 17 2/6
Bun 3angarnii viI PII Vi PII VI PII

Jlexuuun 36 36 36 36 72 |72
IIpakTuueckue 36 36 36 36 72 (72
Koncynbranum (s cTyaeHTa) 1,8 1,8 1,8 1,8 3,6 |3,6
KoHTpons camocTosTensHON paboThI TIPH 0,15 (0,15 10,25 (0,25 (04 |04
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1
Uroro ayn. 72 72 72 72 144 | 144
Konrakrnas pabora 73,95 | 73,95 | 75,05 | 75,05 [ 149 | 149
Cam. pabota 252 1252 342 342 |594 (59,4
Yacel Ha KOHTPOJIb 8,85 | 8,85 |34,75 | 34,75 | 43,6 | 43,6
HUroro 108 108 144 144 | 252 | 252




IIporpammy coctaBuin(u):
K.¢h.-M.H., Ooyenm, boedanosa P.A.;0.n.n., npogheccop, Temepbexosa A.A.

Pabouast mporpamMMa TUCIUILTHHBL
AHaINTHYeCcKasi reoMeTpust

paspaborana B coorBercTBuu ¢ ®I'OC:

®denepalbHBIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBHICILIETO0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABICHUIO MOJATOTOBKU
02.03.01 MaremaTnka ¥ KOMIbIOTEpPHBIC HayKH (prka3 MunoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa Ha OCHOBAaHWHU y4eOHOTO IUIaHA:
02.03.01 MaremaTuka U KOMIBIOTEPHBIC HAYKH
YTBEPXKICHHOTO Yu4&HBIM coBeTOM By3a oT 01.02.2024 mporoxos Ne 2.

PaGouast mporpaMma yTBepiKAeHA Ha 3aceaHuu Kadeaps
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 11.04.2024 nporokon Ne §

3aB. kagenpoit M.o. borganosa P.A.



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yaeOHOM rofly Ha 3aceaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 20251, No
3aB. kadenpoit M.o. bormanosa P.A.

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenus B 2026-2027 yueOHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2026r. Ne
3aB. kagenpoit M.o. bormanosa P.A.

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHenus B 2027-2028 yueOGHOM rofy Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2027r. Ne
3aB. kadenpoii 1.o. bornanosa P.A.

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2028 r. Ne
3aB. kagenapoit U.o. borganosa P.A.



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: n3y4eHne OCHOB BEKTOPHOM anreOpsl, TEOPHH MPSIMBIX U JIMHUI BTOPOTO IOPSAAKA HA IIIOCKOCTH, TEOPHH
IUIOCKOCTEH, MPSIMBIX U MOBEPXHOCTEH BTOPOTO MOpPsIKA B MPOCTPAHCTBE, OBJIAJACHHE KIACCHUYECKUM MaTeMaTH4eCKUM
anmnapaToM Ajsl AalbHEWIIEro UCIOIb30BaHHS B MPUIIOKEHUSIX.

1.2 | 3adauu: — pa3BuTHEe OO0IIEH MaTEMAaTHIECKON KYIbTYpHI

— cO3ZlaHMe MaTeMaTH4eCcKoil 0a3bl Ui JanbHelInero o0ydeHus: MaTeMaTHKe

— COBCPIICHCTBOBAHNE HABBIKOB MATEMATHYCCKOI'O U JIOTUYECKOI'0 MBITIJICHUSA

— (popmupoBaHHEe cuCTEMAaTU3UPOBAHHBIX 3HAHHUW 110 TEOPUH MPSMBIX, IUIOCKOCTEH, KPUBBIX U MMOBEPXHOCTEI BTOPOTO
nopsKa

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0.15

2.1 | TpeGoBaHusl K IpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | YueOHas mpakTHKa Mo JIEMEHTAPHON MaTeMaTHKe

2.1.2 | OcHOBHI (hyHIaMEHTAIBHON MaTEeMaTUKU

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOH TUCHUILINHBI (MOIYJ/Is1) HEOOX0AMMO KaK
npeauiecTByoLee:

2.2.1 | Anrebpa

2.2.2 | MaremaTHYeCKHUH aHAIU3

2.2.3 | InbdepeHimaabHas TeOMETPUs U TOTIOJIOTHS

2.2.4 | llpepaunioMHasi MpaKkTHKa

3. KOMIIETEHLIMHA OBYYAIOLETOCSl, ©OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCLMTLINHBI
(MOZY.JIS)

YK-1: Cnioco0eH ocylmecTBJIATH MONCK, KPUTHYECKUIA aHAJIU3 U CHHTe3 HHPOPMALMH, TPUMEHATh CUCTEMHbIN MOIX0/ IS
pelleHusl MOCTABJIEHHBIX 3a1a4

N-1.YK-1: lemoHCcTpHpYeT 3HAHNE 0COOEHHOCTEH CHCTEMHOI0 M KPUTHYECKOT0 MbIIIJIEHHS, APTyMEHTHPOBAHHO
¢opmupyer cobcTBeHHOE Cy:KIeHHe H OLIEHKY MH(popMalui, IPUHIMAaeT 000CHOBAHHOE pelleHue.

3HaCT BUJBI 3aga4U4, €€ 06a3oBbIE COCTaBJIAIOIIMEC U MCTOJAbI JCKOMIIO3HMIIMH 3aJla4n

HN-2.YK-1: [Ipumensier gornyeckue ¢GopMsl 1 Npoueaypsl, cnocodeH K pediekcuu mo noBoay coOO0CTBEHHOM U UyKoii
MBICJUTETbHON JesATeJbHOCTH.

YMEET KPUTUYCCKHU aHATIM3UPOBATH I/IH(bOpMaL[I/I}O, HCO6XO,I[I/IMyIO JJIA peUICHUSA 3a1a4 AHAJIUTUYECKOMN reoMETpuu

HNA-3.YK-1: AHanu3upyer HCTOYHUKH MH(POPMALMH € 1eJIbIO BbISIBJICHHS MX IPOTUBOPEYMIl M IIOUCKA JOCTOBEPHbIX
CYXKICHH.

croco0eH paccMaTpuBaThL BO3MOKHBIC BAPUAHTHI PCIICHUA FeOMeTpI/I‘IeCKOﬁ 3aJjaur, OICHUBAasA UX JOCTOMHCTBA U HCAJOCTATKN

OIIK-1: Crioco0eH KOHCYIbTHPOBATH U HCIOJIB30BATh (PyHIaMeHTaIbHbIE 3HAHUA B 00J1ACTH MaTeMATHYECKOI0 aHAJIN3a,
KOMILJIEKCHOI0 M ()yHKIIMOHAJILHOI0 aHAJIU3a AJIre0pbl, AHAJIMTUYECKOI reoMeTpuH, AU depeHnaIbHONi reOMeTPUH U
TONOJ0ruH, TH(PepeHIHATLHBIX YPABHEHHUI, JTUCKPETHOH MATEMATHKH U MATEeMATHY€eCKOM JTOTUKH, TEOPUH
BepPOSITHOCTEl, MATEMATHYECKOIl CTATUCTHKHU U CJIYy4aHHBIX MPOLECCOB, YHCIEHHBIX METOJ0B, TEOPEeTHYECKOI MeXaHUKHU B
npogeccHOHAIBLHOM NeATeJbLHOCTH

N/1-1.011K-1: 3HaeT 0oCHOBHbIE OHSATHS, ONPEIEIeHNS, CBOICTBA MATEMATHIECKHX 00HEKTOB, GOPMYITMPOBKH U METOIbI
J0KAa3aTeJbCTB MATEMATHYECKHX YTBePKIeHU

3HAET OCHOBHBIE MOHSTHS U OIIPE/ICNICHHS aHATUTHYECKO reoMeTpuH, GOPMYIIMPOBKH 1 METOABI I0Ka3aTelIbCTB MAaTEMaTHIECKUX
YIBEPKACHUN

HNJI-2.0I1K-1: Ymeer 10Kka3bIBaTh YTBEPKIEHHS, PelIaTh 32]a44 B 00J1aCTH MAaTEMAaTHYECKHX HAYK

YMEET AO0Ka3bIBATh YTBECPKACHUSA, pEHIATh 3a4a49U 11O AHAJIUTHICCKOMN reoMeTpun

HN-3.0IIK-1: CnocoGeH KOHCYIbTUPOBATH B 00J1aCTH (DYHAAMEHTAJILHOI MaTeMaTHKHU

Croco0eH pemraTh KOMIUIEKCHBIE 3a1a4H 110 aHATUTHYECKOM TeOMeTPHH U KOHCYIIbTHPOBATh B 00JIaCTU aHATUTUYECKON FeOMETpUH
Ha IIJIOCKOCTU M B IPOCTPAHCTBE




4. CTPYKTYPA U COJIEPKAHUE JUCOUAILINHBI (MOLYJIST)

Kon HaumenoBanue pasneos u Tem /B | Cemectp / | Yacos | Kommeren- | Jluteparypa | Hate | IIpumeuanue
3aHATHSA 3ansaTus/ Kvype M1 pPaKT.
Paznen 1. Pa3nen 1. Bektropsl

1.1 Omnpenenenue Bekropa. Onepanuu Hal 1 12 UJI-1.VK-1 JI1.1 J11.2 0 WnpuBunyansu
BEKTOpaMH. NA-2.YK-1 JI1.3 o€ 3aJjaHue.
JluneliHas 3aBUCUMOCTb BEKTOPOB. bazuc NA-3.YK-1 JI1.4J12.1 Bonpocs! k
Y KOOpJIUHATHI BEKTOpa B Oasmuce. NA-1.0I0IK- 2.2 9K3aMeHY
CxaysipHO€ ITPOU3BE/ICHNE BEKTOPOB. 1 U1- KonTponbHas
Adodurnas cucrema xoopauaart. [1IJICK. 2.0IIK-1 pabora 1.
Jenenue orpes3ka B JAHHOM OTHOLICHUU. ITpunoxenue 1
IIpeo6pa3zoBanue ahduHHOTO pernepa B
apuaHbI penep. [lonspHsie
KOOPIMHATEL.

/JTex/

1.2 Bexropsl. 1 8 UJI-1.VK-1 JI1.1 J11.2 0 WnpuBuayanbu
baszuc. KoopnunaTsl BekTopa B 6a3uce. Na-2.YK-1 J1.3 oe 3aJlaHue.
CxasipHO€ ITPOU3BEICHNE BEKTOPOB. Na-3.YK-1 JI1.4J12.1 Bormpocsr k
Addunnsri penep. I[Ipamoyromsaas na-1.0IK- 2.2 JK3aMEHY
JIeKapToBa cucteMa KoopauHat. Jlenenue 1 UA- Kontponbnas
OTpe3Ka B JaHHOM OTHOILLEHHH. 2.0IIK-1 pabora 1.
IIpeobpazoBanue adhhuHHOTO penepa B [Ipunoxenue 1
apduunblii penep. [onspHbie
KOOP/AUHATBHI.

Mp/

1.3 ITonroToBka K KOHTPOJIBHOM paboTe 1 8 NJ-1.VK-1 JI1.1 J11.2 0 NnnuBuayansx

Nel. /Cp/ Na-2.YK-1 JI1.3 o€ 3aJaHue.
Na-3.YK-1 JI1.4J12.1 Bormpocsr k
nJa-1.0I0K- 2.2 JK3aMEHY

1 - KonTponbnas
2.0IIK-1 pabora 1.

Paznen 2. Pa3nen 2. YpaBHenue

NPSIMOii HA IVIOCKOCTH

2.1 YpaBHEHHE MHOXKECTBA TOUYEK. 1 8 na-1.YK-1 JI1.1J11.2 0 NnnuBuayansx
YpaBHenue npsamoil. Bzaumnoe na-2.YK-1 J1.3 o€ 3aJjaHue.
PacrojIoKeHHE MPSMBIX Ha IJIOCKOCTH. NJa-3.YK-1 JI1.4J12.1 Bormpockr k
PaccrosiHe oT TOUKH 10 psAMOiA. YTomn Na-1.0I1K- 2.2 9K3aMEHY
MEXAY NPSAMBIMH. 1 UA- KonTponbnas

Mp/ 2.0IIK-1 pabota 2.
2.2 IToaroroBka Kk KOHTPOJIBHOU paboTe 1 3,2 Na-1.YK-1 JI.1J11.2 0 WnpuBunyansu
Ne2. /Cp/ Na-2.YK-1 JI1.3 o€ 3ajJlaHue.
NJ-3.YK-1 JI1.4J12.1 Bormpocsr k
NA-1.0I0K- 2.2 9K3aMeHY
1 U1- KoHnTpossHas
2.0I0K-1 pabota 2.

Pasnen 3. Pazngen 3. Kpusbie BToporo

nopsiaKa

3.1 Omnune. [unep6oria u mapaboa. 1 12 NA-1.YK-1 JI.1J11.2 0 WupuBuayanabu
YpaBHEHHE KPUBBIX B MOJISIPHBIX Na-2.YK-1 J1.3 oe 3aJlaHue.
KOOpANHATAaX. Na-3.YK-1 JI1.4J12.1 Bormpocsr k
Ob1m1ee ypaBHEHHE KPHUBOH BTOPOTO NA-1.0I0K- 2.2 9K3aMEHY
MOpsAKa U YIPOLIEHUE €TO C IIOMOIIIBIO 1 UA- KontponsHas
MIOBOPOTA. YIIPOILEHHE KPHBOH C 2.0I1K-1 pabora 3.

MIOMOILBIO 1apaUIEIbHOIO EPEHOCA.
Krnaccudukarus KpuBeIX BTOPOTo
nopsiaka. LleHTp kpuBoi BTOporo
TIOPSIIKA.

Ilepeceuenue KpuBOW BTOPOTO MOpsiIKa C
npsaMoi. JlnameTpsl 1 OCH KpUBOUH
BTOPOT'O TIOPSIKA.

/JTex/

ITpunoxenue 1




32 Kanonuueckoe ypaBHeHHE AIIUIICa U 10 NJ-1.YK-1 JI1.1J11.2 WnnuBuayansx
TUnepOOITbI UJI-2.VK-1 JI1.3 o€ 3aJIlaHue.
Kanonndeckoe ypaBHEHUE THITEPOOITBI U Na-3.YK-1 JI1.4J12.1 Bormpocsr k
mapaboIsl. na-1.0IK- 122 JK3aMEHY
Ob11ee ypaBHEHHE KPUBOK U YIIPOILEHHE 1 UA- KontponsHas
€ro C MOMOIIBI0 MapauIeTLHOTO 2.0IIK-1 pabota 3.
TIEPEHOCA WM MIOBOPOTA CUCTEMBI [Ipunoxenue 1
KOOpAMHAT.

KonrponbHas padora.

IenTp 1 nuaMeTphl KPUBOH.
ACHUMITOTHI U KacaTelbHble KPUBOU.
Mp/

33 IToaroroBka Kk KOHTPOJIBHOU paboTe 4 HUJI-1.VK-1 JI1.1 J11.2 WnpuBuayansu

Ne3. /Cp/ Ua-2.YK-1 J1.3 oe 3aJla”Hue.
Na-3.YK-1 J1.4J12.1 Bompocs! k
NA-1.0I0K- 2.2 9K3aMeHY
1 N1- KonTponbHas
2.0I0K-1 pabota 3.
Pasnen 4. Paznen 4. IlpeoGpazoBanue
MJI0CKOCTH

4.1 [IpeobpazoBanus MIOCKOCTH. [IBIKEHHS 12 NA-1.YK-1 JI.1J11.2 WupuBuayanabu
miockocTu. [Togoous. NJ-2.VK-1 JI1.3 o€ 3aJIlaHue.
AodduHHBIE TPe0Opa30BaHUS ITIOCKOCTH. NA-3.YK-1 JI1.4J12.1 Bonpocs! k
Knaccudukamnus npeodpazoBaHuid. na-1.0IK- 2.2 JK3aMEHY

/JTex/ 1 U1- KouTponbHas
2.0I1K-1 pabota 4.

4.2 OnpenerneHue npeoOopa3oBaHuUs 10 Na-1.YK-1 JIL.1J11.2 NnnuBuayansx
mockocty. I'pynna u noarpynmna NA-2.YK-1 J1.3 0€ 3a/laHue.
npeobpaszoBanuii. [loctpoenue obpasza NA-3.YK-1 JI1.4J12.1 Bonpocs! k
(burypsl IpU IBMKSHUH U TIOA00HH. Na-1.0I1K- 2.2 9K3aMeHY
AHanuTH4YeCcKOe 3a/1aHNe JABIKEHUSI. 1 UA- KontpomnsHas
MuBapuaHTHBIE TOYKU U UHBAPUAHTHBIE 2.0IIK-1 pabora 4.
TIpsIMbIE IBMKEHUSL. [Tpunoxenue 1
AHaIUTHYECKOE 3aTaHIe TTOT00MS.

WHBapraHTHBIE TOYKH IPeoOpa3oBaHusl.
Mp/
4.3 IToaroroBka Kk KOHTPOJILHOU paboTe 10 Na-1.YK-1 JIL.1J11.2 NunuBuayansx
Ned. /Cp/ Na-2.YK-1 JI1.3 o¢ 3ajJlaHue.
na-3.YK-1 J1.4J12.1 Bompocs! k
NA-1.0IK- 2.2 9K3aMeHY
1 U1- KonTponbHas
2.0I0K-1 pabota 4.
Pazpen 5. KoncyabTanum
5.1 Koncynpranus no guctuumuiiae /Konc/ 1,8 | UO-1.VK-1 J1.3
na-2.YK-1 J11.4J12.2
HUA-3.YK-1
NJI-1.0I1K-
1 UJ-
2.0IIK-1
NJ-3.0I1K-
1
Paznen 6. [lpomeskyrounasi arrecranus
(3a4éT)
6.1 IoaroroBka k 3auéry /3auér/ 8,85 | UI-1.YK-1 JJ1.3
NA-2.YK-1 J11.4J12.2
na-3.YK-1
NA-1.0I0K-
1 UA-
2.0I1K-1
na-3.0IK-

1




6.2 KonrakTHas pabora /KCPATT/ 0,15 | UA-1.YK-1 J1.3
UA-2.YK-1 J11.4J12.2
Na-3.YK-1
NA-1.0I0K-
1 UA-
2.0I1K-1
NA-3.0I0K-
1
Paszpnen 7. Pazgen S. BekTtopHoe u
cMelIaHHOe POoM3BedeHue
7.1 Basuc u penep B TpexmepHOM 6 Na-1.YK-1 JIL.1J11.2 Bormpocsr k
npoctpancTse. KoopauHatel BekTopa u na-2.vyK-1 J1.3 9K3aMEHY
Touku. BekropHoe npousseneHue na-3.YK-1 J1.4J12.1 KonTtponbnas
BekTOpoB. CMEIIaHHOE MPOU3BEACHHUE NJ-1.0I0K- J12.2 pabort 5.
BEKTOPOB. 1 - [Ipunoxenue 1
/JTex/ 2.0IIK-1
7.2 BexTopHoe mpousBeneHne BEKTOPOB U 6 na-1.vK-1 JI1.1J11.2 [Ipobnemuas
€ro CBOWCTBa Na-2.YK-1 J1.3 JIEKLIHS.
CMemnanHOe MPOU3BEIEHUE BEKTOPOB U NJ-3.YK-1 JI1.4J12.1 Bormpocsr k
€ro CBOMCTBA NJ-1.0I1K- J12.2 JK3aMEHY
Mp/ 1 UA- KontponsHas
2.0I1K-1 pabort 5.
7.3 ITonroToBKa K KOHTPOJIBHOM paboTe 6,2 Na-1.YK-1 JIL.1JI11.2 Bormpocsr k
Ne5. /Cp/ Na-2.YK-1 J1.3 9K3aMEHY
na-3.YK-1 JI1.4J12.1 KontponsHas
W-1.0IIK- 2.2 pabort 5.
1 UA- ITpunoxenue 1
2.0IIK-1
Paznen 8. Pasznen 6. Ilinockoctu n
npsiMble
8.1 YpaBHEHHE IIJIOCKOCTH B IIPOCTPAHCTBE. 8 Na-1.YK-1 JIL.1J11.2 Bormpockr k
B3aumHoe pacmonoxeHue IByX U Tpex Na-2.YK-1 J.3 9K3aMeHY
IJIOCKOCTEH B MPOCTPAHCTBE. na-3.vyK-1 JI1.4J12.1 KoutponsHnas
YpaBHEHHE PSMOIA B TPOCTPAHCTBE. NJ-1.0I0K- J2.2 pabora 6.
B3aumHoe pacnionoxeHue npsmon u 1 - [Ipunoxenue 1
IIJIOCKOCTH B MpOCTpaHCTBe. B3aumHuoe 2.0I0IK-1
pacrmonoxeHue IpsSMbIX B IPOCTPAHCTBE
/JTex/
8.2 YpaBHEHHE IIJIOCKOCTH. 8 Na-1.YK-1 JIL.1JI11.2 Bormpocsr k
B3aumHoe pacnionoxeHue miIocKocTei. na-2.vK-1 J1.3 9K3aMeHY
Yo u paccTosiHUE MEXKAY INIOCKOCTSIMU na-3.YK-1 J1.4J12.1 KonTponbnas
YpaBHEHHE MIPSMOA. NJ-1.0I0K- J12.2 pabota 6.
B3aumHoe pacnionoxeHue npsiMbIX U 1 N1- [Ipunoxenue 1
IJI0CKOCTEH. 2.0IIK-1
Mertpuueckue 3a1aud Ha COYeTaHue
MPSIMBIX U MJIOCKOCTEH.
KontponsHas pabdora.
Mp/
8.3 ITonroroBka Kk KOHTPOJIBHOM paboTe 5 NA-1.YK-1 JI.1J11.2 Bomnpocs! k
Ne6. /Cp/ Na-2.YK-1 JI1.3 JK3aMEHY
Na-3.YK-1 JI1.4J12.1 KontpomnsHas
NA-1.0I0K- 22 pabota 6.
1 U1- [Tpunoxenue 1
2.0I1K-1
Paznen 9. Pazgen 7. IlosepxHocTu
BTOPOT0 MOPSIAKA
9.1 IToBepxHOCTH BpalleHus. 14 na-1.vK-1 JI1.1J11.2 Bormpocs! k
IunuHapuveckas MOBEPXHOCTD Na-2.YK-1 J1.3 JK3aMeHY
Konnueckast HOBEpXHOCTh. DIUTUIICOUI. NJ-3.VK-1 JI1.4J12.1 KonTponbHas
OIHOTIONOCTHBIN TUTIEPOOTOUI. nJa-1.0I01K- 2.2 pabota 7.
JIBYNOJIOCTHBII TUIIEpOOTIOUA. 1 UA- [punoxenue 1
DIUANTHYECKHH mapabosoun. 2.0IIK-1

I'mmepOonmgeckuii mapaboIon .
[psimonuHeitHbIe 00pa3yromye
MIOBEPXHOCTEH BTOPOTO MOPSIKA.
/JTex/




9.2 Konnueckasi moBepXHOCTb. DIUIUIICOU. 10 NJ-1.YK-1 JI1.1J11.2 Meron
Merto ceueHuit. UJI-2.VK-1 JI1.3 MIPOEKTOB.
I'mmepOorons!. NA-3.YK-1 JI1.4J12.1 Bonpocs! k
IMapabomonsl. na-1.0IK- 122 JK3aMEHY
IIpuBeneHue ypaBHEHMsI IOBEPXHOCTHU K 1 UA- Kontpoasnas
KaHOHWYECKOMY BH/Ty C IIOMOIIIBIO 2.0IIK-1 pabota 7.
TApaJUIEIBHOTO NIEPEHOCA CUCTEMBI [Ipunoxenue 1
KOOpAMHAT.

[ToBepxHOCTH BTOPOTO MOpsAKA.
Mp/
9.3 ITonroToBKa K KOHTPOJIBHOM paboTe 7 na-1.YK-1 JI.1J11.2 Bormpocsr k
Ne7. /Cp/ NA-2.YK-1 J1.3 9K3aMeHY
NJa-3.YK-1 JI1.4J12.1 KoHnTposbsHas
NJ-1.0I1K- 2.2 pabota 7.
1 11- IMpunoxenue 1
2.0IIK-1
Paznen 10. Paznen 8. MHoromepHbie
NPOCTPAHCTBA

10.1 MHoromepHbIe BEKTOPHBIE IPOCTPAHCTBA. 8 Na-1.YK-1 JIL.1J11.2 Bormpocsr k
EBKI110BO N-MEpHOE BEKTOPHOE NAa-2.YK-1 J1.3 JK3aMEHY
MIPOCTPAHCTBO. NA-3.YK-1 JI1.4J12.1
AddunHOE nN-MEpHOE TOYCUHO- NJ-1.0I1K- 2.2
BEKTOPHOE MPOCTPAHCTBO 1 UA-

EBKin0BO N- MEpHOE TOYEUHO- 2.0I1K-1
BEKTOPHOE IPOCTPAHCTBO.

KBanparuanas ¢opma 1 mpuBeJCHUE €€ K

KaHOHUYECKOMY BHTY.

KBaapuka u npuseneHue ee k

KaHOHUYECKOMY BUIY.

/JTex/

10.2 AKCHOMaTHKa MHOTOMEPHBIX 12 Na-1.YK-1 JIL.1J11.2 Bormpockr k
TIPOCTPAHCTB. Na-2.YK-1 J1.3 9K3aMeHY
YpaBHEeHHE K-MEPHOU TIOCKOCTH. na-3.YK-1 JI1.4J12.1
Keanparuunas ¢popma. [IpuBencnue NA-1.0I0K- 2.2
KBaJIPaTUIHON (POPMBI K KAHOHHIECKOMY 1 U1-

BULY. 2.0I1K-1
KBaapuka Ha miockoctu. IlpuBenenue

KBaJpUKHU K KAHOHUYECKOMY BUJLY.

KBanmpuka B TpeXMEpHOM MPOCTPAHCTBE H

MIPUBEJICHHUE €€ YPABHEHUS K

KaHOHUYECKOMY BHUIY.

Mp/

10.3 IToaroroBka K BBITTOJTHEHUIO 16 Na-1.YK-1 JI1.1J11.2 Bomnpocs! k
MPaKTHIECKOI pabOThI MO MPUBEIACHUIO Na-2.YK-1 J1.3 9K3aMeHY
KBaJIPATUIHON (POPMBI K KAHOHHIECKOMY NJ-3.YK-1 JI1.4J12.1
Buny. /Cp/ NA-1.0I0K- 22

1 UA-
2.0I1K-1
Pa3gen 11. Koncynbranuu
11.1 Koncynpranus o gucuumuiiae /Konc/ 1,8 | UO-1.YK-1 JI1.3
Na-2.YK-1 J1.4J12.2
NA-3.YK-1
N-1.0I1K-
1 UJ-
2.0IIK-1
NA-3.0I0IK-

1

Pazgen 12. Ilpomeskyrounas
aTrecrauus (3K3aMeH)




12.1 IMonroroBka k 3x3aMeHy /JK3aMeH/ 2 34,75 | U-1.YK-1 J1.3 0
NI-2.VK-1 JI1.4J712.2
NI-3.YK-1
NJ-1.0I0K-
1 UJI-
2.0I1K-1
NJI-3.0I0K-
1

122 | Konrpons CP /KCPATT/ 2 0,25 | MA-1.YK-1 713 0

WUJI-2.VK-1 | JI1.4J12.2

WJI-3.YK-1

WJI-1.0TIK-
1 UJI-

2.0l1K-1

WJ1-3.011K-
1

12.3 KonTtaktHas padota /KoHcIK/ 2 1 Na-1.YK-1 J1.3 0
na-2.YK-1 J11.4J712.2
Na-3.YK-1
NA-1.0I0K-
1 UJ-
2.0I1K-1
na-3.0IK-
1

5. ®OHJ OIEHOYHbBIX CPEICTB

5.1. [TosicHuTEILHAA 3aIIHCKA

1. Haznauenue (bOH)Ia OILICHOYHBIX CPECACTB. OI_IGHO‘-IHLIC CpeACTBa NMPECAHA3HAUYCHBI U1 KOHTPOJIA U OLICHKH O6paSOBaTeJ'ILHBIX
JOCTHKEHHH 00yJaroMmuXcs, OCBOUBIINX IIPOrpaMMy YIEOHOH AUCIUILUIMHBI « AHATMTHYECKAs TEOMETPHD).

2. @OHJI OLIEHOYHBIX CPEACTB BKIIOYAECT MPUMEPHBIE HHAUBHUIyaIbHBIE 3a1aHUs I IPOBEIECHHS BXOIHOTO KOHTPOJIS, TEKYILETro
KOHTpOJIst | U 2, KOHTPOJIbHBIE PAOOTHI, @ TAKXKE MPUMEPHBII IIEpEeUEHb BOIPOCOB IS POBEACHHS TPOMEKYTOYHON aTTECTAIlHH B
(dhopme 3auera, SK3aMeHa.

5.2. OueHo4HbIC CPEACTBA IS TEKYIero KOHTPOJIs

WanuBuIyansHbIE 3a1aHASA
1 cemectp

3ananue Ne 1. lan napamenorpamm ABCE, O — Touka nepeceue-nus ero nuaronaneii; K, M, P, H — cepenunst cropon AB, BC,
CE u EA. lNonaras, uto KM =el, KH = e2, BeIpa3uTs uepes el u e2 cie-ayromne BeKTOPHI:

B-1. PH, BE, BC, EK, EM;B-2. PM, AC, AB, BP, AP;B-3. OE, CA, AE, KP, BK;B-4. EO, AC, CM, AB, KC;B-5. HP, OB, MH,
CB, AP;B-6. AO, BE, PB, AE, BH; B-7. MP, EO, PB, MC, KE;B-8. OA, BE, EA, BA, ME;

B-9. OC, BE, MC, PK, CK;B-10. OE, CA, BA, MA, HB;B-11. CO, OB, HM, BP, PA;B-12. AO, BE, PK, CP, BP.

3aganue Ne 2. B tpeyronsuuke ABC Bexropst AK, BM u CP na-npasnens! o Meananam, O — Touka nepecedeHus meauad. Haiitu
B Oa3uce el= AB, e2= AO koopauHATHI BEKTOPOB:

B-1. AK, BC, BM, CP, BM —2CP, 3BC — AK +4CP;B-2. AP, BK, AC, PC, 2BK + 3AP, AC —3PC + 2BK;B-3. BP, CK, AM,
AK, BP -3CK, 4CK - AK-2AM; B-4. AB, OK, BC, CP, 2AB - 30K, OK + 3BC —4CP;B-5. OP, MC, PB, PK, OP —2PB,
MC - 2PK + 20P;B-6. MK, MP, BK, OB, 2MK — MP, MP - 30B + 3BK; B-7. OA, KB, MP, OC, OA —2KB, 2MP — KB +
30CB-8. OB, KC, PB, OM, KC +PA, 20M + 30B - KC;B-9. OM, CM, AK, OK, 20M + 3CM, CM - 3AK + 30K;B-10. BO,
PM, CO, BM, BO -2PM, PM -3CO +4BM;B-11. MO, MA, KO, CA, MO +3MA, KO + 3CA —3MA;

B-12. KA, BP, AC, BC, BP — KA, AC +4BC - 3BP.

Bamanue Ne 3. B mapamtenenunene ACBEA1BICIE] Touku K, M, P, H sBistrorcs cepennnamu 60KoBbIX pedep. [IpuHumast 3a
6a3mnc mpoctpaHcTBa BeKTOpHI el= AB, 2= AE, e3= AK, BEIYHCIHUTE KO-OpAWHATHI CIEIYIONINX TPOCK BEKTOPOB U ITOKA3aTh, YTO
OHU KOMILJTAHAPHBI

B-1. BP, A1H, AE1;B-2. KP, ACl, CK;B-3. BIEI, BE1, HB; B-4. EP, PH, A1B;B-5. BIE, AC1, AB1; B-6. A1C, BEI, BC;B-
7.BIE, A1C, CE;B-8. BH, BP, AP;B-9. BE1, AC1, BCI;B-10. KC, BH, BK;

B-11. AM, CP, CH;B-12. HM, AC, CE.

3amanue Ne 4. B nmpoctpaHcTBe Aanbl BeKTOpHIL: a (1; —2; 2), b (-3; 1; 4), ¢ (2; —3; 1). Haiitu ckanspHble mpon3BeACHUS:

B-1.ab, (a +2b)c, (a —b)(b + 3¢);B-2. bc, (2a —b)c, (2b —3c)(a + ¢);B-3. ac, (a + b)c, (3a — b)(b + 2¢);B-4. 2ab, b(a — 2¢), (a + b)
(2a — b);B-5. 2bc, a(b — 3¢), (2at b)(a — ¢);B-6. 2ac, (a — b)c, (3a — b)(b + 2¢); B-7. ab, 2(a + ¢)b, (b — ¢)(2a + 3¢);B-8. 4ac,
(a+2b)c, (a—Db)(b + 2c);B-9. be, c(2a —b), (2a — c)(b + ¢);B-10. ab, (2a + b)c, (a + b)(b + ¢);B-11. be, (a — b)c, (b —4c)(a + c);
B-12. 2ac, (a + b)c, (a + b)(b — 2c¢).

B cnenyromux 3aganusx BMecTo napamerpa P moxcraBbTe HOMEp Baliero BapHaHTa.

3aganue Ne 5. Ha mnockoctu gaH uetsipexyroasHuk ABCE. Jlo-ka3aTh, 4To €ro AuaroHaad B3aUMHO HMEPIEHAUKYISPHBI, €CIIU U3-
BeCTHBI KoopauHathel BekTopoB AB(P; 2P-2), BC(1-2P; 3—P), CE(3P; 2P-4).

3ananue Ne 6. HaiiT koopiMHATBI TOUKH MIEPECEUEHHSI METMaH U JUIMHBI CTOpOH TpeyronbHuka ABC, eciu JaHbl KOOPAUHATHI €r0




BepmnH A(—P; P—4), B(P; 6-P), C(P-6; —P).

3ananue Ne 7. [IpoBepsTe, sBisiercs i yetbipexyronbHuk ABCE c Bepmunamu A(P—1; P-1), B(P-2; P+4), C(P-7; P+5), E(P—6; P)
SIBIISICTCS POMOOM?

3aganue Ne 8. [ToctpouTs B 0600II€HHON TOJIIPHON CHCTEMe KO-OpAMHAT CIEAyIOue TOYKH U Haiitu pacctostHus AB, BC, AC: A
(2; 0), B(3; 11/6), C(1; =5/601), K(-2; 2/31]).

3ananue Ne 9. CocTaBUTh YpaBHEHHE MHOXKECTBA TOUYEK, CYMMa KBaJIpaTOB PacCTOSHUI KOTOPBIX A0 AByX Touek A(P—4; 6-P) u B
(P+2; —P) pasna 100.

3aganue Ne 10. Hamcats ypaBHeHHE OKPYXHOCTH, KOHI[AMH JHaMeTpa KOTOpoil sBisatoTcsa Touku A(P-5; 5-P), B(P; 7-P).
3ananue Ne 11. Haiitu KoopuHATHI LIGHTpA U painyc OKpy:kHOCTH X2 +y2 —2Px +(2P-2)y + P2 =0.

3amanme Ne 12. Jlan mapamnenorpamm ABCE, O — Touka nepecedeHus ero auaroHanei. HanmcaTs ¢hopMymsr mpeodpa3oBaHus Ko-
opauHatT mpu mepexope or addurHOro pemepa R =(A;el;e2), tneel = AB,e2 = AE x penepy RLI = (O; el []; e2[]), rre el
=0C, e2l] = OE.

3ananue Ne 13. B npsaMoyroibHOM 1€KapTOBOM CUCTEME KOOPIU-HAT 33JIJaHO ypaBHEHHE OKPY)KHOCTH X2 + y2 —2Px +(2P-2)y + P2
=0.

Hamnucats ypaBHEHHE 3TOH OKPYKHOCTH B IIPSIMOYTOJIBHOI JIeKap-TOBOH cHCTeMe, TIOJTydeHHOH U3 JaHHOH, moBopoToM Ha 600.
3ananue Ne 14. Jlansl Bepinnbl Tpeyronbauka ABC: A (P; P-6), B (3; P-2), C (-2; P—4). Hanucars: a) napameTpuyeckue
YpaBHEHHS €T0 CTOPOH, 0) KaHOHIMYECKHE YPaBHEHUS Me/InaH, B) OOIIHME YpaBHEHHS BBICOT.

3aganue Ne 15. JlaHbl ypaBHEHUS JIBYX CTOPOH IPAMOYToidbHHKA X —2y —2P =0, x —2y + 2P =0 u ypaBHeHue onHOU
nuaroHanu 2x —y —2P = 0. HaiiTu koopanHaThl BEpIIUH MPSIMOYTOJbHUKA U YpaBHEHHE APYTOi AUaroHasy.

3amanue Ne 16. Haittn koopaunatel Toukd M1, cummeTpuanoi Touke M (P + 3; P + 1) oTHOcHTeNnbHO TipsiMoid X +y — P = 0.
3amanme Ne 17. Touka A (P; 5 — P) siBnsiercst BepumHO# KBajpara, OfHa U3 €r0 CTOPOH JICKUT Ha MpsMoit 4x + 3y + 4P = 0.
Boruncnouts momans KBajgpara.

3ananue Ne 18. Jlanbl 1Be npoTuBoJexkamue BepinHbl kBajapara A(P; 7 —P), C(—P; 2P — 10). CocraButh ypaBHEHHS €0 CTOPOH.
3amanue Ne 19. B tpeyronsanke ABC mans! ypaBHeHHs cTopoH (AB): x — 3y —5P =0, (BC): x P =0, (AC): 3x—y+P=0.
Hanmcats ypaBHeHHe OHcceKTpHCH yrina A TpeyronsHuka ABC.

3amanue Ne 20. Han smumunc Px2 + 16y2 = 4P. Haiitu ero noiyocu, KOOpAMHAThl (JOKYCOB, SKCLIEHTPUCUTET U YpaBHEHHUS
JupexTpuc. M300pa3uth JaHHBIH 3JUIMIIC B CUCTEME KOOPHUHAT.

3amganme Ne 21. CocTaBUTh ypaBHEHHE IUTHIICA B KAHOHUYECKOW CHCTeMe KOOPIMHAT, €CIIH €T0 3KCIEHTPUCHTET paBeH /2, a
paccTosiHUEe MEXAY AUPEKTPUCAMH paBHO 2P/ .

3amanue Ne 22. CoCTaBUTh KAHOHMYECKOE YPaBHEHHE THIICPOOIIBI, €CITH €€ aCUMIITOTHI UMEIOT ypaBHeHus Px + (P + 2)y = 0, a pac-
CTOsIHHE MEXAY (oKycamu paBHO 2P+ 1.

3amanne Ne 23. Jlana mapabomna y2 = 2Px. Haiftu koopauHaTs! ee Goxyca, HanucaTs ypaBHCHHE TUPEKTPHUCHL.

3aganue Ne 24. CocTaBUTh ypaBHEHHE MapaloJbl, €CIM JaHbl Ko-opAuHaThl ee pokyca F (6 — P; 12 — P) u ypaBHeHHE AUPEKTPUCH
d:Px+y=0.

3aganue Ne 25. C noMolIbp0 IIOBOPOTa NMPSIMOYIOJIBHOW JI€KapTO-BOM CHCTEMBI KOOPAMHAT IPUBECTH JAHHOE ypaBHEHHE
KpPHUBOH K KaHOHHYeCKOoMy Buay. Hammcate (opmyns! mpeoOpa3oBaHUS H H300pa3HTh KPUBYIO Ha YEPTEKE:

(2 -3P)x2 + 6Pxy + (2 + 5P)y2 +2 +6P = 0.

3aganue Ne 26. C MOMOILBIO IapauIeIbHOrO EPEHOCA CUCTEMbI KOOPAUHAT IIPUBECTH K KAHOHUYECKOMY BUJY CIIEYIOLIEE YpaBHE
-HHE KPUBOH. 3ammcats GopMyITsl Ipeodpa3oBaHus ¥ H300pa3uTh KpuByIo Ha yeprexke: (P + 11)x2 + (P —7)y2 — (2P +22)x + (4P
—28)y+4P - 28 =0.

3ananne Ne 27. [IpuBecTy 1aHHOE ypaBHEHHE KPUBOH K KAHOHHUECKOMY BHUILY, 3arucaTb (opMyIIbl IpeoOpa3oBaHus U H300pa3uTh
Ha ueprexe: 9x2 — 6xy +y2 +6Px — 2Py + P2 = 0.

3aganue Ne 28. CoctaBuTh (hopMyinsl ahpuHHOTO Ipeobpa3oBa-Hus, 3Has, uTo Touku A(0; 0), B(1; 0), C(0; 1) nepexoasar B TOUKH
A (P; P), B(2P; 8 —-P), C (-P; P -6).

3amanue Ne 29. Addunaoe mpeodpa3oBaHue 3aJaHO POPMYIIaMu:

Haiftu 06passr Touku A (—P; 2P — 14) u mpsmoit Px —y + 2P = 0, a Taxxe MHBapHaHTHBIE TOYKH IIPeOOPa3OBaHUSL.

3amanue Ne 30. Haiitu koopaunate! o6pasa Touku A (P; 9 — P) npu romorernu ¢ uentpom  C (—P; 2P — 10) u koapPunmentom k
=3.

Kputepuu ouenku

OtMmeTka «OTIuuHO», 84-100%, noBbIIeHHBIH ypoBeHb. O0yuatomuiicss 00Hapy Ul BCECTOPOHHEE, CHCTEMATHUECKOE U IITyOOKoe
3HaHHEe y4eOHO-ITPOrPaMMHOT0 MaTepHaia, yMeHHE CBOOOIHO BBIMOIHATH 3aJaHH, IPEIYCMOTPEHHBIE IIPOrPaMMOH, YCBOMII
OCHOBHYIO JIUTEPATYpPy U 3HAKOM C JOIOJIHUTEILHOU JIUTEPATypOi, PEKOMEHI0OBAHHON IPOrPaMMON AUCIUILINHBL, YCBOUI
B3aMMOCBS3b OCHOBHBIX MOHATHI AUCUUILUTMHBI B UX 3HAYSHUU JUIsI TproOpeTaeMoi mpodeccuu.

OTtMeTKa «xopomuioy, 66-83%, noporoBeid ypoBeHb. OO0ydaroMIHiiCs 0OHAPYKHII MOJTHOE 3HAHUE YIeOHO-TIPOrPAMMHOTO
MaTtepuaa, yCIeIHO BBITOIHII IPEXyCMOTPEHHBIC IIPOTPaMMOM 3a/1aHHs, YCBOWII OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO
HIpOrpaMMON AUCUUILTHHEL, MTOKa3al CHCTEMAaTHYECKUI XapaKTep 3HAHUH M0 TUCLIUIIIMHE U CIIOCOOCH K HX CaMOCTOATEIBHOMY
TIOTIOJIHEHHUIO M OOHOBIICHUIO B XOJI¢ JajIbHeIel yueOHOt paboThI U PO ECCHOHATBHOMN ESITEEHOCTH.

OTMeTKa «yIOBIETBOPUTEIBHOY, 50-65%, MOpOToBHIi ypoBeHb. OOyUaIOMUICI 0OHAPYXKIIT 3HAHUE OCHOBHOTO y4eOHO-
IPOrpaMMHOTO MaTeprana B 00beMe, He0OOXOMMOM /U JalbHEeHIIel yae0s! 1 mpeacTosmieii paboTsl 1Mo mpodeccuu, CIpaBmiIcs ¢
BBIIIOJTHEHUEM 3a/laHul, IPeAyCMOTPEHHBIX IPOrPaMMOi, 3HAKOM C OCHOBHOM JINTEPATypOi, peKOMEHJOBaHHOM IPOTrpaMMOn
JUCIUILUIMHBL, OIyCKaeT HETOYHOCTH, 00J1aiacT HeOOXOJMMBIMH 3HAHHUSAMH JIUIS UX YCTPAHESHUS MO PYKOBOACTBOM.

OTMeTKa «HEYIOBJIETBOPUTEIBHO», MeHee 50%, ypoBeHb He chopmupoBaH. CTYIEHT HE 3HAET 3HAYUTEIBHOM YaCcTH
IpOrpaMMHOTO MaTepHaa, JOIyCcKaeT CYIIECTBEHHbIC OIIHOKH, HE yMeeT BBIICIUTh INIABHOE U eNaTh BEIBOMIBI.

KonTponbHEIe paboThI
1 cemectp




Kontponsras padora Nel. BexkTops! u [eiicTBUS HaJ HUIMU

1. Han napamnenorpamm ABCE, O — Touka nepecedenus ero auaronaneit; K, M, P, H — cepeaunsl ctopon AB, BC, CE u EA.
ITonaras, yto KM = el, KH = €2 , BbIpa3uts uepes €l u e2 cienyromue BEKTOphIL:

B-1. PH, BE, BC, EK, EM; B-2. PM, AC, AB, BP, AP;

B-3. OE, CA, AE,KP,BK; B-4. EO, AC, CM, AB, KC;

B-5. HP, OB, MH, CB, AP; B-6. AO, BE, PB, AE, BH;

B-7. MP, EO, PB, MC, KE; B-8. OA, BE, EA, BA, ME;

B-9. OC, BE, MC, PK, CK; B-10. OE, CA, BA, MA, HB.

2. B tpeyronbauke ABC Bektropst AK, BM u CP Hanpasiens! o meauanam, O — Touka nepecedenust Meauan. Haiitu B 6azuce el
= AB, €2 = AO x00pI1HAaThl BEKTOPOB:

B-1. AK, BC, BM, CP, BM - 2CP, 3BC — AK + 4CP;

B-2. AP, BK, AC, PC, 2BK + 3AP, AC —3PC + 2BK;

B-3. BP, CK, AM, AK, BP —-3CK, 4CK—-AK-2AM;

B-4. AB, OK, BC, CP, 2AB - 30K, OK + 3BC - 4CP;

B-5. OP, MC, PB, PK, OP —2PB, MC - 2PK + 20P;

B-6. MK, MP, BK, OB, 2MK - MP, MP —30B + 3BK;

B-7. OA, KB, MP, OC, OA —2KB, 2MP — KB + 30C

B-8. OB, KC, PB, OM, KC +PA, 20M + 30B — KC;

B-9. OM, CM, AK, OK, 20M + 3CM, CM - 3AK + 30K;

B-10. BO, PM, CO, BM, BO -2PM, PM —-3CO + 4BM.

1. O0BeM TeTpaszpa paBeH 5. Tpu ero BepmIMHBI HaxomaTcsa B Toukax A(2,1,-1), B(3,0,1), C(2,-1,3). Haiitn koopauHaTEI
4eTBEPTOH BepIIMHBI D, ecu H3BECTHO, YTO OHA JISKUT HA OCH OpJHHAT.
2. B napamnenenunene ACBEAIBICIEI Touku K, M, P, H sBnsioTcs cepeannamu 60koBbIX pebep. [IpuHnMas 3a 6a3uc

npoctpancTBa BekTophl €l = AB, €2 = AE, €3 = AK, BRIYHCIUTh KOOPAMHATHI CIEAYIOIIUX TPOESK BEKTOPOB U BBISICHUTD, SBISIOTCS
JI1 OHU KOMIUIaHaPHBIMU:

B-1. BP, A1H, AE1; B-2. KP, AC1, CK;

B-3. B1El, BEI, HB; B-4. EP, PH, A1B;

B-5. B1E, AC1,AB1; B-6. A1C, BEI, BC;

B-7. BIE, A1C, CE; B-8. BH, BP, AP;

B-9. BE1, ACI1, BC1; B-10. KC, BH, BK.

3. B mpoctpancTBe maHbI BekTOpH : a (1; —2; 2), b (-3; 1; 4), ¢ (2; =3; 1). Haiitn ckaispHbIe IPOU3BEICHNUS:
B-1. ab, (a-b)(b+3c); B-2.bc, (2b-3c)(a+c); B-3. ac, (3a —b)(b+2c); B-4. 2ab, (a +b)(2a-b); B-5. 2bc, (2a+b)(a—c); B-6.2ac,
(3a-b)(b+2c); B-7. ab, (b—c)(2a +3c); B-8. 4ac, (a—b)(b+2c); B-9. bc, (2a —)(b +c); B-10. ab, (a +b)(b+c).

Kontponsras pabora Ne2. YpaBHeHHE NIPSIMOH HA TTIOCKOCTH

1. Ha miockoctu 3amansl Tpu Touku A(x1; yl), B(x2; y2), C(x3; y3).

1 BapuaHT A (-2;0), B(2;4), C4;0)

2 BapuaHT A (0; =3), B (12; 3), C(6;9)

3 BapuaHT A6;1), B(@2;7), C(2;5)

4 BapuaHT A (-1; -1), B 4;2), C(8;-2)

5 BapuaHT A (1;3), B(7;2), C(-1;-2)

6 BapHaHT A (35 -1), B (1;4), C(5;-2)

7 BapuaHT A (2;2), B (6;4), C2;4)

8 BapuaHT A@3;-1), B(=2;1), C(2;3)

9 BapuaHT A (-2; 4), B (6;-1), C(4; 1)

10 Bapuant A (-1;0), B (5;2), C(1;4)

Haiinure:

1) YpaBHEHUS U JUIMHBI CTOPOH TpeyroinbHuka ABC;

2) YpaBHEHHE BBICOTHI TPEYTOJIbHUKA, OIMYIIEHHOW u3 Touku C;

3) ypaBHEHUE MeIMaHbl TPEYrodbHUKA, TPOBEJEHHON U3 BepLIMHBI B;

4) yYpaBHEHHE TPSMOM, coepiKaineii OuccekTpucy yria A;
YpaBHEHUE NPSIMOHU, MPOXOAALIEeH yepe3 BepliuHy B u napamnensHoil npsmoit AC;

5) ypaBHeHHe cpenHel quHuM TpeyronbHuka ABC, mapamnensnoit BC;

6) BHYTpEeHHHE Yribl TpeyrosiibHuka ABC;

7) KOOPJAUHATHI LIEHTpa TSLKECTH TpeyrosnbHuka ABC;

8) mwIonags TpeyroiasHuka ABC;

9) LIEHTDP BIIMCAHHOW OKPY>KHOCTH;

10) LEHTP ONMCaHHOM 0Ko0JIo TpeyroubHuka ABC okpyxHOCTH.

2. CocTaBUTH ypaBHEHHUE NPSAMOIL, Tpoxoasmei gepes Touky M (1; 2): a) mapamnensHo npsiMoit 2x + Sy + 1 =0; 6)
NEepHIeHANKYISIPHO TpsiMoit X —y — 4 = 0; B) mox yriom 450 k npsimoit 2x + 3y +4 =0.

3.CoctaBuTh ypaBHEHHE OKPY)KHOCTH ¢ LIeHTpoM S(1; 2) u kacaromerics npsamon 2x —3y — 1 =0.

4.Yka3atTb napsl NapauleibHbIX, IEPECEKAIOIINXCS, TEPIEHAUKYIPHBIX npsmbix: L1: 2x —y—1=0,L2: 4x -2y-5=0,L3: x +
2y—-3=0,L4:3x-5y—-1=0.

B cnenyromux 3aqaHusx BMeCTo apaMeTpa P moacTaBbTe HOMep Balllero BapuaHTa.

5.Ha nmnockoctu nan yetsipexyronsHUK ABCE. BoIsicHUTB, SBIISIOTCS 1M €r0 JMaroHajlyu B3aMMHO MEPIEHIUKYISIPHBIMHU, €CITH
M3BECTHHI KoopauHaTH! BekTopoB AB(P; 2P-2), BC(1-2P; 3-P), CE(3P; 2P-4).

6. Han terpasap ABCE. Haiitu o6bem teTpasapa, mnomanu rpaneit ABC u ABE u yron mexxay HumMu, AIUHY BEICOTHI AH




TeTpasapa, LnuHy BeicoTsl BK rpanu ABC, yron mexay pebpamu AC u AB. Koopaunats! BeprmuH tetpadapa: A(P; 1; 0), B(P+1;
0; 5), C(0; P; 1), E(1; 2; -3).

Kortponsras padora Ne3. Kpussre BToporo mopsiaka.

B crnemyromux 3aaHusX BMECTO napamerpa P mogcraBbTe HOMep Balllero BapHaHTa.

L. Jlana kpuBas Broporo nopsaka. 1) Ilpusenure kpuByro K KAHOHHYECKOMY BUIY M ONpeAeanuTe ee BUA. 2) Brruncnure
KoopauHATH (okycoB. 3) Hanmmmre ypaBHeHUs nqupektpuc. 4) Hammmure ypaBHeHHE KacaTeIbHON, IPOXOISIIEH depe3 TOUKy A
(2;-3). 5) Omnpenenure, umeeT a1 KpuBas 1eHTp. 6) HaliauTe BeKTOPHI aCHMITOTHYECKOTO HANIPABICHUS AJISl JAHHON KPHBOIL. 7)
BeimonnuTte ueprex.

1 BapuaHT 9x2+ 13 y2+ 18y + 18x +22y-11=0
2 BapHaHT 7x2-32y2+20xy +30x+ 12y +63 =0
3 BapuaHT 25 x2 + 40 y2 - 52xy + 66x - 60y + 9 =0
4 BapuaHT 13x2 +18y2 +42xy +36x +36y =0

5 BapuaHT 5x2 -27y2 -6xy -16x- 48y -36 =0
6 BapHaHT 40 x2 + 25 y2 + 52xy + 88x + 68y +16 =0
7 BapuaHT 8 x2 + 17 y2 + 20xy + 24x + 36y + 16 =0
8 BapuaHT X2+9y2+6xy-6x-6y-12=0

9 BapuaHT 3x2+35y2+22xy-4x-4y=0

10 BapuanT 17 x2 + 8y2 - 20xy + 50x - 28y +33 =0

2. lan s;mmnnc Px2 + 16y2 = 4P. Haiitu ero nosiyocu, KOOpauHaThl (POKYCOB, SKCIIECHTPUCUTET U YPABHEHUS JUPEKTPHC.
M300pa3uTh JaHHEIH >JUTHIIC B CHCTEME KOOPANHAT.

3. CocTaBUTH ypaBHEHHE HapaOOIbl, €CIM JaHbI KO-opAnHATH ee pokyca F (6 — P; 12 — P) u ypaBHenue aupextpucsl  d:Px+y
=0.

4. Harmucath ypaBHEHHE THIIEPOOITHI, MPpOXOoAsmIeit depe3 Touky (1; 2)., aCHMIITOTaMH KOTOPOH CITyXKaT MpsIMbIe

5. Hanmcats ypaBHeHHE JTMHAN BTOPOTO MOPSAIKA, IIEHTP KOoTopoi Haxoxutes B Touke K (1; 2) a 0qHOM U3 TUPEKTPHUC CIY>KUT
npsMasi X = 2, 3Hasl, 4TO JIMHUS MPOXOAUT uepe3 Touky M(5; 6).

6. He npuBoasi kK KaHOHMYECKOMY BHAY HAaWTH: 1) LIEHTp JIMHUM; 2) aCUMIITOTHYECKUE HATIPABIICHUS; 3) HAIUCATh YpaBHEHUE
KacaTeJIbHOI K KpHBOH, IIPOXOISIIEeH Yepe3 BRIOPaHHYIO TOUKY; 4) ANaMETp, MPOXONINN Yepe3 Hayano KOOPAMHAT; 5) THaMeTp,
COMPSKEHHBIA BEKTOPY ; 6) ypaBHEHUS IMIaBHBIX JHAMETPOB.

KonTpomnsHas pabora Ne4. TIpeoGpa3zoBaHHS INTOCKOCTH.

l. IMoctpouts o6pa3 [| ABC: A (—1; 2); B (3; 4); C (5; 0):

a) mpu noBopote Ha yroa 900 Bokpyr Havana KOOPIUHAT;

0) npu nepenoce Ha Bektop (0;-2);

B) ICHTPANBHOH CHMMETPHH OTHOCHTENHHO TOUKH S (1;—1);

T) OCEBOIl CHMMETPHU OTHOCUTEIBHO IpsaMoit 1: x +y=0;

1) romoteTru ¢ neHTpoM S (1; —1)u k=-1/2

2.0mpenenuTs BU] TpeoOpa3oBaHMUS:

a) 0) B) T)

3. Haiitu ypaBHEHHE OCH CHUMMETpPUH, Ipu KOTOopoil Touka M (1;-2) mepexoaut B Touky M1 (3; 4).

4. Haiity ieHTp CUMMETpHUH, PU KOTOpoi Touka M (—3; 4) nepexoaut B Touky M1 (1; 2).

5. Hanmcatb opMyITsI IEHTPATLHOW CHMMETPHUH OTHOCUTENBHO TOUKH S (2; —1).

6. HanrcaTs (hopMyIbl mapaaieasHOTo IEpeHoca ¢ BEKTOPOM .

7. HanncaTh opMyIibl mapasuiesIbHOrO TiepeHoca, mpu kotopoM Touka M (—1; 2) mepexoaut B Touky M (3; 4)
8. Harmmcatp opmyisr oceBoit cummerpuu ¢ ocsio I: 2x +3 =0

9. Hammmcats opmynsr noBopoTa ¢ rearpoM S (1;3) ma yrox 600.

10. Janst okpyxkHoct [J1: (x—1)2+(y—1)2=1 u 02: x+2)2+(y—4)2=9; JABCwu 0O: A(2;l), B@G;-2), C(l
0), . Haiitu nentp u k03hHUIHMESHT rOMOTETHH, TIpU KoTopoi: a) [1101[(12; 6) [12[1[11;

B) JABC 1 [ 1) [I [JUABC

2 cemecTp

KontponsHas padora Ne5.

CkansipHoe, BEKTOPHOE U CMELIaHHOE POU3BEICHHS BEKTOPOB

1. ansl BexTopsl : a (1;-2; 4), b (-3; 4; 0), ¢ (2; —3; 5). Haiitu BekTopHbIe ipousBeneHus: [ab], [be], [ac], [b, 3c], [2a +b, c].

2. Haiimute cMemanHoe mnpom3BeneHne BekTopoB u=(l,3,-1),v=(-2,0,3) u w= (4, 1, 0) u onpeaenure, MpaBoi UK JEBOI
SBIIICTCA 3TA TPOMKA BEKTOPOB.

3. Hansl BepmnHbl TeTpadapa A(2; —1; 1); B(5; 5; 4); C(3; 2; —1); D(4; 1; 3). Haiitu 06bem TeTpadapa u riomiaas rpanu ABC.

4. Beraucnure miomans tpeyroiapHuka ABC m mmHy BeicoTsl AH, ecitn A(2; 1; 0), B(-3; -6; 4), C(-2; 4; 1).

5. B tpeyromeHoit npusme ABCA'B'C' Bektoper AB(0; 1;—-1) u AC(2; —1; 4) ompenensror ocHOBaHuUE, a BekTop AA'(-3; 2; 2)
HarmpasieH 1o 6okoBomy pedpy. Haiiti a) 06bem npusmbl; 0) MI0IIaau rpaHeii; B) BEICOTY; I') yroa Mexay pedpamu B'C' u AA'.

KonTpomnsHas pabora Ne6. YpaBHEHHE IIIOCKOCTH M IPSIMOH B IIPOCTPAHCTBE.
B3anMHOe pacnonokeHue NpsMbIX U MJI0CKOCTEH.

L. CocTaBHUTh ypaBHEHHUE MJIOCKOCTH, Mpoxoadulet yepes Touky C, nensuryro otpe3ok AB B otHomenun [ = —,
HepIeHANKYISIpHO K psimoit k @ , toe A (—1;2; 4), B (15; 12; -6).
2. CoCTaBUTh ypaBHEHUE IUIOCKOCTH, NEPNEHAUKYIApHOU oTpe3ky O102 u npoxopsiueil yepes ero cepenuny, rae Ol u 02

— 1eHTpsl chep @1 u 2.




DL(x_1)2+(y+12+(z+42=-16 " D2 (x+ )2+ (y-3)2+(z-2)2=0.

3. Kak pacrnonioxeHsl npsimbie

k: w m: BupocrpanctBe E3?

4. Haiitin xoopaMHATHI JIF000H TOYKH, JeXxaried Ha mpoekiuu npsMoi k:  Ha mrockocts [ x +y +z+1 =0.

5. CocCTaBUTh ypaBHEHHUE TUIOCKOCTH, MPOXOISIIEH yepe3 JTUHUIO TiepeceyeHns iockocter [1: 4x +y +3z+4 =0 u [:
2x —5=0 u Touky M (1; 4; 1).

6. UYepes TouKy mepecedeHns MIOCKOCTH : 2X — 3y +z — 1 = 0 u ocu (0Y) mpoBecTH npsAMyro, MapayuIeIbHyIo MpsaMoit k :
7. Haiinute paccrosiaue ot Touku A(2; —4; 5) 10 mIocKocTH, Mpoxoasuiei yepes Touku B(—; —3; 4), C(5; 5; —1), D(1; -2;
2).

C 1enp10 KOHTPOJIS 3HAHUI CTYJICHTOB 110 TeMe « Y paBHEHHE ITIOCKOCTH M IPSAMOIl B IpOCTpaHCTBE. B3anmHoOe pacmonoxenue
HPSMBIX U INIOCKOCTEH» MOXKHO MPOBECTH KOHTPOIBHYIO pabOTy IO BapHaHTaM.

Bapwuanr 1

1. Hanbr Bepmuabl mupamuasl ABCD: A(1; 0;, 3), B(0; 2; 5), C(-1; 3; 2), D(5; 0; 2). Haiitu a) ypaBHeHue rpanun ABC, 6)
ypaBHeHue npsamoit AB, B) ypasHeHue BbicoTsl DH, r) ypaBHeHHE IIIOCKOCTH, IPOXOAsIIel depe3 Touky C mapaniaeasHO TpaHd

ABD, 1) BBIYHCIUTh KOCHHYC yriia Mex 1ty npsiMbiMu AB u BD, €) Beiuucnuth aiimHy BeicoTsl DH.

2. Haiiti paccrosaue ot Touku M(2; —1; 3) no mpsmoit

3. CocTaBHUTh ypaBHEHHE IIOCKOCTH, KOTOpAst IPOXOAUT Yepe3 MPSIMYI0 MepecedeHHs IIIOCKOCTeH IepHeHIUKYIIPHO
TIOCKOCTH

4. Janb! BepiuHbl Tpeyroiabauka A(—6; 3), B(8; 10), C(2; —6) u npsimas OmnpenenTh, Kakhue CTOPOHBI TPEYroJIbHUKA

NEPECEKAr0TCsl JaHHOM MPSIMOH.

Bapmuant 2

1. Jansr Bepmmasl mupamunsl ABCD: A(4; 2; 0), B(1; —1; 3), C(0; 2; 1), D(—1; —1; 2). Haiitu a) ypaBHenue rpaan ABC, 0)
ypaBHeHue npsmoit AC, B) ypaBHeHHE BBICOTHI DH, T) ypaBHEHHE IIIOCKOCTH, IPOXOAAIIEH depe3 TOUKY A mapajuienbHO TPaHt

BCD, 1) BEIYUCIUTH KOCHHYC Yriia Mexxay npsiMbiMu AB 1 BC, €) BeranciuTh quHy BeicoTsl DH.

2. Omnpenenure B3aMMHOE PAcIONOKEHHE MPSMOM, 3aJaHHON KaK IepeceueHue IByX MIOCKOCTeH M IIIOCKOCTH

3. Haiitu ypaBHEHHE IUIOCKOCTH, IPOXOIAINEH uepe3 NpsAMYI0 U IEPIEHIUKYISPHON IIIOCKOCTH

4. HanucaTth ypaBHeHUE IPSAMOM, MIPOXOAALICH Yepe3 TOUKY IEpeceuecHUs NPSMBIX U NapajulesIbHO IPAMOM

Bapuanr 3

1. Hanbr Bepmmnabl mupamuasl ABCD: A(1; 0; —4), B(0; 2; 3), C(—1; 1; 5), D(1; 0; 6). Haiitu a) ypaBHenue rpanu ABC,

0) ypaBHeHHe npsimoii AB, B) ypaBHeHune BoicoTsl DH, T) ypaBHEHHE MIIOCKOCTH, IPOXOAsIel uepe3 Touky C napamiensHo rpaHu
ABD, 1) BEIYHCIHTE KOCHHYC yria Mexay pssMbIMH AB u BD, ¢) Beranciuts amHy BeIcoTsI DH.

2. Haiitu paccrosaue ot Touku M(2; 1; —1) no mpsimoit

3. HaiitTi ypaBHEHHE IIOCKOCTH, MPOXOAAILEH yepe3 mpsiMble

4. JlaHBI ypaBHEHHS IBYX CTOPOH MPSMOYTOJbHHKA W OFHA W3 ero BepmmH A(—2, 1). Haittn mromans nmpsMoyrogsHHKa.
Bapuanr 4

1. Jaunbr Bepmuabl mupamuasl ABCD: A(1; 1; 3), B(5; 2; 0), C(—1; 0; 1), D(—1; 3; 2). Haiitu a) ypaBHenue rpanu ABC, 0)

ypaBHeHue npsmoit AD, B) ypaBHeHHe BbIcoTs! DH, T') ypaBHEHHE IIIOCKOCTH, MPOXOANIEH depe3 TouKy B mapamnensHo rpaHu
ACD, 1) BBIUUCIUTH KOCHHYC yria Mexxay npsMeiMu AB i AC, e) BeauciIuTs AIHHY BEICOTHI DH.

2. Haiitn npoekuto Touku A(3; 2; —1) Ha TUIOCKOCTH
3. OnpenenuTs B3aUMHOE PacloIOKEHUE NPSMBIX
4. Uepes Touky M(1; 2) mpoBecTH IpsIMyI0 Tak, YTOOBI OHa MPOINIA Ha PaBHBIX paccTosHUAX oT Touek A(3; 3) u B(S5; 2).

KonTponbHas pabora Ne7. TloBepXHOCTH BTOPOTO MOpPSIKA.

1. HasBate moBepXHOCTE U M300pa3nThH ee:

a) x2+2z2=2y; 0) —y2+x2=2z, B)4x2+y2+822-16=0; r) +1.

2. HccnenosaTs ypaBHEHHE OBEPXHOCTH BTOPOTO MOPSIKA METOJOM CEUEHHH, ONpPENeaUTh BU OBEPXHOCTH U
CXEMAaTHYECKH H300pa3HuTh B IPSMOYTOJIBHON IeKapTOBOH cucteMe koopanHat. CrenaTs 4epTek.
1 BapuaHT 144 x2 + 64 y2 +362z2 — 567=0

2 BapHaHT 16x2 +4y2 —-z2 +16=0

3 BapuaHT 16x2—-4y2+827z2 = 64

4 BapuaHT 5x2 +y2+ 2522 - 25=0

5 BapuaHT x2 +y2 — 422 +4=0

6 BapuaHT 9y2 - 22+4x2+36=0

7 BapuaHT x2 +4y2-42z2 +16=0

8 BapuaHT x2+ 4y2 - 16z=0

9 BapuaHT 2x2-z=0

10 Bapuant -x2=32y-422

Kpurepun onieHKH KOHTPOIbHON pabOTHI

O1LeHKa «OTIMYHO» BBICTABISETCS, €CIIM CTYJCHT UMEeT INIyOOKHe 3HaHHsl y4eOHOTr0 MaTepHalla o TeMe KOHTPOJIBLHOH paboThl,
MOKa3bIBAaeT YCBOCHNE B3aNMOCBSI3H OCHOBHBIX ITOHATHH HCIIOIB3YEeMBIX B pabOTe, CMOT OTBETHTH HA BCE YTOYHSIOIINE U
JIOTIOJIHUTENbHBIE BONPOCHL. CTYAEHT JEMOHCTPUPYET 3HAHHSI TEOPETUUECKOr0 U MPAaKTUUECKOr0 MaTepyania o TeMe
IpakTUIeCKOH paboTel, OnpeenseT B3aMMOCBA3M MEXIy OKa3aTeIIMH 3a7a4t, Ja€T PABUIIBHBII alNrOpPUTM PeIleHHUS,




olnpenenseT MeXAUCLHUIITIMHAPHBIC CBA3U 110 YCIOBHUIO 3a/1aHUs.
O11eHKa «XOPOILO» BBICTABISETCS, €CIM CTYAEHT MOKAa3all 3HaHUE y1eOHOro MaTepuana, yCBOUII OCHOBHYIO JIUTEPATypy, CMOT
OTBETUTH [TOYTH IIOJIHO HA BCE 3aJlaHHbIE JONOJHUTENBHBIE U YTOUHSIOIUE BOIPOChl. CTYyAEHT IEMOHCTPUPYET 3HAHUS
TEOPETHUYECKOTO U MPAKTHIECKOT0 MaTepHaia 0 TeMe KOHTPOIBbHON paboThl, JOMycKasi He3HAUYNTEIbHBIE HETOYHOCTH IIPU
pelIeHnH! 3a/1a4, UMesl HeTIOJTHOe MOHMMaHKe MEXKIUCIIUIUINHAPHBIX CBA3€il MpU MPaBUIIBHOM BBIOOPE alropUTMa peIieHHs
3aJjaHusL.

OreHKa «yIOBIETBOPUTEIHHOY» BBICTABISETCS, €CIIM CTYACHT B IIETIOM OCBOMII MaTeprall KOHTPOJIFHOI pabOTHI, OTBETHII HE HA BCE
YTOYHSIOIIUE U JONOIHUTENbHBIE BONPOCHL. CTYIEHT 3aTpyJHAETCS C MPAaBIIBLHON OLCHKOM MpeI0oKeHHON 3a1a4H, TaéT
HETIOJHBIH OTBET, TPEOYIOIMI HaBOISIIMX BOIPOCOB MIPENOJaBaTelsl, BBIOOP AJITOPUTMA PELICHHUS 331a41 BO3MOXKEH IPH
HaBOJAILUX BONPOCAX MPErnogaBaTesl.

OreHKa «HEYHAOBICTBOPHUTEIIFHOY BBICTABISCTCACTYACHTY, €CIIH OH HMEET CYIIECTBEHHBIE IPOOENBI B 3HAHUSIX OCHOBHOTO
y4eGHOro MaTepuana KOHTPOIbHON paboThl, KOTOPHI MOTHOCTHIO HE PACKPBLI COJlepKaHHe BOMPOCOB, HE CMOT OTBETHUTH Ha
YTOUHSIIOIIE U JAOTOIHUTENbHBIC BOPOCHL. CTYIEHT 1aéT HEBEPHYIO OLIGHKY CHTYAIMH, HEIPABWILHO BBIOUPACT aJITOPUTM
JeicTBUiL.

5.3. TeMbl NUCbMeHHBIX padoT (3cce, pepepaThbl, KypcoBble padoThI U Jp.)

TeMbl MUCEMEHHBIX Pa0OT HE IPETYCMOTPEHBI.

5.4. OueHo4HbIE CPeICTBA ISl MPOMEKYTOUHON aTTeCTAIINI

1 cemectp
Bormpocsl k 3auery

1. OmnpeneneHne BEKTOpA.

2. Omneparuu HaJl BeKTOpaMu (ClI0KeHue U BelunTaHue). CBoicTRa.

3. YMHOXeHHe BekTopa Ha uyucio. CBoHCTBa.

4. Jluneiinasi 3aBucuMocTh BeKTOpoB. CBOMCTBA.

5. KomnmHeapHbsle 1 KOMIUIAaHAPHBIE BEKTOpa. Y CIIOBHS KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
6. Basnc. KoopanHate! BekTpa B Gasmuce.

7. Teopema o ITUHEHHOW KOMOWHAIIMK BEKTOPOB.

8. CkanspHOE TIpOHM3BEICHIE BEKTOPOB U €0 CBOUCTBA.

9. Brrunciienne cKaJsipHOTO MPOW3BENEHIs BEKTOPOB. J[IiHa BEKTOPa, YTOJI MEXTy BEKTOPAMH.
10. [enenne orpe3ka B JaHHOM OTHOLICHHU.

11. IIpeobpaszoBanune adduuHOro penepa B ahGUHHBIN perep.

12. ITonsipuas cucrema koopauHat. CBsI3b MOJMSPHON M IEKAPTOBOW CHUCTEM KOOpPIWHAT.

13. YpaBHeHHe MPIMOH (BCe BUIBI).

14. Yron Mexay npsSMbiMd (KOCHHYC, TaHT€HC). PacnonoskeHue nmpsiMoil OTHOCUTENBHO CUCTEMBI KOOPIUHAT.
15. B3auMHoe pacnonoxeHue IBYX MPSIMBIX Ha TUIOCKOCTH.

16. PaccTosiHHE OT TOYKHU 1O MPAMOM.

17. Onpenenenve U reoMeTpUUYECKUE CBOMCTBA JJIUIICA.

18. BriBOA ypaBHEHUS 3iIMIICa.

19. OmnpenencHre  TEOMETPHUSCKUE CBOMCTBA TUIEPOOIIBL.

20. BriBog ypaBHEHHST THIIEPOOITHL.

21. Omnpenenenne, BEIBOJ YPaBHEHHS U TEOMETPUUIECKHE CBOKWCTBA MapadoIIbl.

22. JlupexTopuaibHOe CBOWMCTBO 3JUIMIICA, TUTIEPOOIIBI U TIapaboiibl (63 BBIBOJA).

23. JupexTopranbHOe CBOMCTBO 3JTUIICA (C BBIBOAOM).

24, Oburee ypaBHeHHE KpHUBOM BToporo mopsnka. HaxoxneHue yriia moBopoTa MpH YIPOIIEHUH YpaBHEHHUS.
25. JleBATb TUIIOB KPUBOM BTOPOIO IOPSIKA.

26. Onpenenenue guameTpa. YpaBHEHUE TUAMETPA.

27. IlenTp xprBOM BTOPOro MOpSIKA.

28. Ilepeceuenue kpuBOi BTOPOro MopsaKa ¢ MPSIMOH.

29. OnpezneneHue CONPSKEHHBIX IUAMETPOB. Y CIOBUE CONPSKEHHOCTH.

30. BriBOg ypaBHEHUSI KacaTeabHOM.

31. AcuMIITOTa. YpaBHEHUE aCUMITOTHL.

32. [IpeobpazoBanne miockoctu. ['pynma nmpeodpazoBaHH.

33. Hewxenns 1 u Il pona. Buner apmwkennii. Matpuina nemwkeHus. CBOHCTBa ABIKEHHUS.

34, OceBas cummeTpus. CBolicTBa. AHATUTHYECKOE 3ajaHMeE.

35. I'pynma npeoGpa3oBaHmii MOAOOHS U €€ MOATPYIIBI. AHATUTHYECKOE 3a/IaHue.

36. T'omotetns u ee cBoiicTBa. CBsI3b TOMOTETHH U MMOJ00MSA. AHAIMTHYECKOE 3aaHuE.

37. I'pynna adduuubix mpeodpasoBanuii miockoctu. CBONCTBA, aHATUTUYCCKOE 3alaHHe.

38. IToBOpOT U ero cBoicTBa. AHAIUTHUYECKOE 3aJaHUE ITOBOPOTA.

39. [NapanenbHBIA TIEPEHOC U €T0 CBOMCTBA. AHAIUTHYCCKOE 3aaaHue. Jloka3aTh, YTO MHOXKECTBO TIEPECHOCOB 00Pa3yroT
Ipymniy.

40. Krnaccudukanus Bcex npeobpa3zoBaHUi.

Kpurepun onienku 3auera




3aureHo, 50-100%. OOyuaronuiicsi 0OHapYKHJI 3HAHUE OCHOBHOTO Y4eOHO-ITPOrpaMMHOT0 MaTepraiia B 00beMe, He0OXOJMMOM
JUISL TasibHeH el y4eObl u peacTosiield paboThl IO MPOogecCHH, CIIPABUIICS C BHIIIOIHEHNEM 33aHUH, IPEIyCMOTPEHHBIX
MIPOTPaMMOii, 3HAKOM C OCHOBHOM JINTEPaTypoOil, pPeKOMEHJOBAaHHOW MPOrpaMMON TUCIIUTUTHHEL.

He 3aureno, meree 50%, ypoBens He copmupoBad. CTyIEHT HE 3HAET 3HAUNTEIBLHON YaCTH IIPOrPaMMHOTO MaTepHaa,
JIOIyCKaeT CYIIECTBEHHBIE OIINOKH, HE CIIPABUIICS C BBIIIOJIHEHUEM, 3a/laHUI HE YMEET BBIACIHUTH INIABHOE U JIENATh BHIBOBI.

2 cemectp. Bompock! k 3x3aMeny

41. KoopauHaTel BeKTOpOB U Touyek B npoctpancTse. Ad¢unnas cucrema u [1JICK.

42. CwMmemianHoe npousBeieHue BeKTopoB. OmnpesiesieHue U CBONCTBA.

43. BexropHoe npousBeneHue BekTopos. OnpeneneHue, CBOMCTBA, FEOMETPUUECKUI CMBICI.
44. Haxoxxaenne koopauHAT BEKTOpa BEKTOPHOIO MPOU3BEICHHUS.

45. I'eomeTpruyecKkuil CMBICT CMEIIAHHOTO MPOU3BEACHUS.

46. OcHOBHBIE BUbl YPABHEHUM IJIOCKOCTH.

47. [Ipeobpa3oBanne ahpuHHBIX pernepoB B A3.

48. HccnenoBanne o0miero ypaBHEeHHs IUIOCKOCTH. PacrionokeHne MIOCKOCTH OTHOCHTENBHO CHCTEMBI KOOPIMHAT.
49. PaccrosHre OT TOYKH 4O IIOCKOCTH.

50. Yron MexXIy MIOCKOCTSIMH.

51. VYpaBHEHHUE NPSAMON B IPOCTPAHCTBE.

52. B3auMHOe pacnosoxkeHue NpsAMbIX B IPOCTPAHCTBE.

53. B3anMHoe pacrnosoxeHue 2-X MIOCKOCTeH B MPOCTPAHCTBE.

54. Hunuuaapudeckas noBepxHocThb. OnpeneneHue, BEIBOJ] ypaBHE-HUSL.

55. Konnueckas nosepxHocts. OnpeneneHue, BEIBOJA yPaBHEHUSL.

56. [ToBepxHOCTH BpamieHus. OnpeaeneHye, BbIBOI YPaBHEHHUS.

57. OmmunTrdeckuid TapadboIowI.

58. DIITUIICON .

59. JBYXIIOIOCTHBIN THNIEPOOTIOUA.

60. ORHOTONOCTHBIA THIIEPOOTION,.

61. BekTopHoe n-MepHOE MPOCTPAHCTBO Vn. AKCHOMBI, CIEACTBUSI.

62. Onpenenenue k-MepHOH MIOCKOCTH M CIIOCOOBI €€ 3aJaHuUs.

63. OmnpeneneHne U akCMOMbl pocTpancTBa An. OCHOBHBIE TIOHS-THS U CJIEICTBUSA.

64. EBKIIMZ0BO BEKTOPHOE N-MEPHOE IPOCTPAHCTBO En.

65. EBKINI0BO n-MepHOE TOUEYHO-BEKTOPHOE MPOCTPAHCTBO . AKCHOMBI, CIIEACTBUS.

66. lunepOonmueckuii mapadoIouI.

67. Bununeiinas ¢popma. Ksaxparmunas ¢opma. Marpuna kBaxpatiuaHoii ¢popmsel. [IpuBenenue kBaapatuaHoi GopMbI K
KaHOHHYECKOMY BUJLY.

68. Onpeneneane kBaapuku. Kpagpruka B A2 u A3. LleHTp KBagpu-Ku.

69. Kanornueckue ypaBHeHUs 17 BHIOB KBaIpHK.

70. Teopema o mpUBEICHUN OOIIET0 YPaBHEHHMS IIOBEPXHOCTH 2-TO MOPAIKA K KAHOHMYECKOMY BHULLY.

Kpurepru oneHkn 3x3amMeHa

OtMeTKa «OTIINYHOY, 84-100%, mOBBIIIEHHBIH ypoBeHb. O0yuaromuiicss 0OHapy>KIJI BCECTOPOHHEE, CHCTEMAaTHUECKOe U
riIy0OKOe 3HaHHe YueOHO-IPOrpaMMHOT0 MaTepralla, yMeHue CBOOOIHO BBITIOJHATH 33JaHusl, IPEIyCMOTPEHHBIE ITPOrPaMMOii,
YCBOWII OCHOBHYIO JINTEPATYpPy ¥ 3HAKOM C JOTIOJHUTENILHOM JIUTEpaTypoil, peKOMEHI0OBaHHOM MPOrpaMMOM AUCIUILINHEI,
YCBOWIJI B3aMOCBSI3b OCHOBHBIX IIOHATHH AUCIMIUIMHBI B X 3HAYESHUH IS TPUOOpETaeMoil podeccuy.

OtMeTKa «xopomioy, 66-83%, moporoBsiil ypoBeHb. OOyJaroNHMICs 0OOHAPYKUIT MTOTHOE 3HAHKUE YICOHO-TIPOrPAMMHOTO
MaTeprala, yCreHO BEIIOJIHIII IIPelyCMOTPEHHBIE TPOTPaMMOM 3a1aHusl, YCBOMII OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO
MIPOTPaMMOM AMCIMIUINHBI, TOKa3aJl CHCTEMAaTHIECKUIT XapaKkTep 3HaHUH 10 ANCIUIUIMHE M CIIOCOOEH K NX CaMOCTOSTEIbHOMY
MTOTIOJTHEHHUIO ¥ OOHOBJICHHUIO B XOJI¢ AbHeHell yueOHoi paboTh U MPo(heCCHOHANFHON AESTEIIEHOCTH.

OTMeTKa «yIOBIETBOPHTEIBHO», 50-65%, moporosslil ypoBeHb. OOydaromuiicss 00HAPYKHJI 3HAHHE OCHOBHOTO y4eOHO-
MIPOTPaMMHOTO MaTepHaiia B 00beMe, He0OX0TUMOM Il JallbHEHIIeH yaeOrl 1 peIcTosAIed paboThI o Ipodeccui,
CIIPABUWJICS C BBIMOJIHEHUEM 3a/IaHUM, MPEYCMOTPEHHBIX MTPOTPaMMOi, 3HAKOM C OCHOBHOM JIMTEPATYpOH, peKOMEHA0BaHHOMN
npor*paMMoﬁ JUCHUIUIAHBI, TOITYCKAC€T HETOYHOCTH, o6na)1aeT HGO6XO}II/IMBIMI/I SHAHUAMU UIA UX YCTPAHCHUA IO
PYKOBOJICTBOM.

OTMeTKa «HEYJI0BICTBOPUTEILHO», MeHee 50%, ypoBeHb He chopmupoBaH. CTyIEHT HE 3HACT 3HAYUTEIILHON YaCTH
MIPOrpaMMHOTO MaTepHala, IOMyCKaeT CyIIeCTBEeHHbIE OITMOKH, HE YMEET BBIJICTUTD TJIaBHOE M €JIaTh BHIBOJIBL.

6. YA EBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJINHBI (MOAYJIST)

6.1. Pexomenayemas JiuTepatrypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENIU | 3aryaBue | WznarenscTBo, roj | On. anpec




ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, TOI

Omn. agpec

JI1.1 |Artanacsan JI.C,, T'eomerpus: yueOHOe mocobue: B 2-X 9acTsIX Mocksa: Knopyc,
basbuies B.T. 2011
JI1.2 | Aranacsan JI.C., I'eoMeTpus: yueOHOE mocoOue: B 2-X 4acTAX Mocksa: Knopyec,
basbies B.T. 2011
JI1.3 | bormanosa P. A. AHanuTHYECKasi TEOMETPUS Ha TUIOCKOCTH: T'opHo-AnTaiick: https://elib.gasu.ru/index.
yueOHOe TTOCOOHE ISl CTYJEHTOB BBICIIIUX BUIITATY, 2022 php?

y4eOHBIX 3aBEICHUI option=com_abook&view
=book&id=5106:1101&ca
tid=5:mathematics&Itemi
d=163

JI1.4 | Conoekuna U. B., AHaIATHYECKast TEOMETPHUS B TPOCTPAHCTBE: T'opHo-AnTaiick: https://elib.gasu.ru/index.
TemepOekoBa A. A., ydaeOHOe TTocoOue BUI[TATY, 2023 php?
Bornmanosa P. A., option=com_abook&view
Baiironakosa I'. A. =book&id=5522:1147&ca
tid=5:mathematics&Itemi
d=163
6.1.2. Jlono/HUTEILHAS JINTEPaTYpa
ABTOpBI, COCTaBUTENU 3aryaBue WznarenscTBo, roj On. anpec
JI2.1 | TemepOexoBa A.A. Amnanutiaeckas reomeTpus. [IpakTukym mo T'opHO-AnTaiick: http://elib.gasu.ru/index.p
peIIeHNIo 3a1a4: yaeOHoe mocodue BUIITATY, 2019 hp?
option=com_abook&view
=book&id=3437:956&cat
id=5:mathematics&Itemid
=163
JI2.2 |boraanosa P. A. AHanuTHYeCcKasi TEOMETPUS Ha TIIOCKOCTH: T'opHo-AnTaiick: https://elib.gasu.ru/index.

MPAKTUKYM TI0 PEIICHHUIO: Y4eOHO- BUI[TATY, 2023 php?

METOAMYECKOE ITOCOOHe option=com_abook&view
=book&id=5139:1128&ca
tid=5:mathematics&Itemi
d=163

6.3.1 Ilepevyenb mporpaMMHOro odecneyeHust
6.3.1.1 | SMART Notebook
6.3.1.2 | Moodle
6.3.1.3 | Internet Explorer/ Edge
6.3.1.4 | MoitOduc
6.3.1.5 | Google Chrome
6.3.1.6 | GeoGebra
6.3.1.7 | 7-Zip
6.3.1.8
6.3.1.9 | MS Office
6.3.1.1 | Paint NET

0
6.3.1.1 | Kaspersky Endpoint Security s 6usaeca CTAHJIAPTHBIN
1
6.3.1.1 [INVDA
2
6.3.1.1 | LibreOffice
3
6.3.1.1 |PE OC
4
6.3.1.1 | AAupexc.bpayzep
5
6.3.1.1 | MS Windows
6

6.3.2 TlepeuyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | ba3a naHHBIX «JnekTpoHHas 6nbIMoTeKa I'opHO-ANTalicKOT0 TOCYIapCTBEHHOTO YHUBEPCUTETA»



https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5106:1101&catid=5:mathematics&Itemid=163
https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5522:1147&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=3437:956&catid=5:mathematics&Itemid=163
https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5139:1128&catid=5:mathematics&Itemid=163

6.3.2.2 | MexBy30BCKas 3JIEKTPOHHAS OHOIHOTEKA

6.3.2.3 | DnextpoHHO-0MbIMOTeUHast cuctema [IPRbooks

7. OBPABOBATEJIBHBIE TEXHOJIOI'NA

MCTO IIPOCKTOB

HpO6J’I€MHaﬂ JICKIIUA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JI)

Homep aynutopun | Haznauyenue OcHOBHOe OCHallleHue

222 b1 VY4eOHast ayAuTOPHS TS TPOBEACHUS Pabouee mecto npenonaBatens. [locamounsie MecTa
3aHATUN JICKIMOHHOIO TUIIA, 3aHATHI oOyJarormmxcs (10 KOJIMYIECTBY 00YJarOIINXCs).
CEMHHAPCKOT0 THIIA, KYpCOBOTO [lepeHOCHOI TTPOEKTOP, HOYTOYK, SKpPaH

MIPOEKTUPOBAHUS (BBITOJIHEHUS KYPCOBBIX
paboT), rpyIIOBHIX ¥ HHIANBHIYaIbHBIX
KOHCYJbTAlW, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHON aTTeCTalun

201 B2 YyeOHas ayaquTopus A7 IPOBEICHUS Pabouee mecto npenogaBatens. [locamognsie MecTa s
3aHATHUH JEKIIMOHHOTO THTIA, 3aHATHH oOydaroruxcs (10 KOJIMIEeCTBY 00ydJaromuxcs), mKad s
CEeMHHAPCKOT'0 THIIA, KypCOBOTO y4eOHOii TuTeparypsbl, kKadeapa, MHTEpaKTHBHAS TOCKa
MIPOEKTHPOBAHUS (BBIIOIHEHUS KYPCOBBIX SMART Board 480iv co BCTpOEHHBIM IIPOEKTOpOM V25,
paboT), TPYIIOBBIX U MHAWBUIYaIbHBIX HOYTOYK

KOHcyﬂbTaHHﬁ, TEKYLICTO KOHTPOJIA U
HpOMe)KyTO‘IHOﬁ aTTeCcTanun

207 b1 JlekruonHas ayauropus. YueOHas YueHuueckas 10cka, MPOEKTOP, IKpaH, CUCTEMHBIN OJIOK,
ayJAUTOPUS TSI IPOBEACHUS 3aHATUH MOCAJ0YHBIC MECTa 00YJAIONIUXCSI (110 KOJIUYECTBY
JICKIIHOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO | 00yJaromuxcs), pabouee MECTO MPEoaaBaTes

THUTA, KYPCOBOTO MPOCKTHUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX PaboT), IPYIITOBBIX
1 MHJMBUIYaJIbHBIX KOHCYJIbTAIHH,
TEKYIIETr0 KOHTPOJISI U TIPOMEIKYTOUHOMN
aTTeCcTalu

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHHNIO JUCHUIIJIMHBI (MOAYJIST)

Mertoaaeckne yka3aHHS 10 OCBOCHHUIO IUCIUILINH (MOJTyIeit)

Jlexumu, ¢ OJJHOM CTOPOHBI — 3TO O/IHA M3 OCHOBHBIX ()OPM yUeOHBIX 3aHATHH B BHICIINX YYEOHBIX 3aBEACHMSX, PECTaBIISIOIAs
co0oli cucTeMaTHuecKOe, MOCIE0BATEIbHOE YCTHOE U3JI0XKEHNE NPETIOIaBaTelIeM ONPEEICHHOTO pa3iesa KOHKPETHON HayKu WU
y4eOHOM ANCIUIUIMHEL, C IPYTroi — 3TO 0cobas popMa caMOCTOATENIFHON pabOTHI ¢ y9eOHBIM MaTepHaiIoM. JIekus He 3aMeHsIeT
c000i1 KHUTY, OHA TOJBKO IMOJATATIKUBACT K HEl, paCKphIBas TeMy, IpoOIeMy, BB [TIaBHOE, CYIIECTBEHHOE, Ha UTO CICAYeT
00paTUTh BHUMaHHUE, yKa3bIBAET IYTH, KOTOPBIM HYXKHO CJI€A0BaTh, JOOUBASCH IITyOOKOTO IIOHUMAHHS [IOCTABICHHOH NPOOIEMEL, a
HE 00IIeH KapTHHBI.

Pabota Ha JIEKIMN — 3TO CIOXKHBIH ITpOIecc, KOTOPHIA BKIIIOYACT B ce0sI TAKHE SIEMEHTHI KaK CITyIIaHUEe, OCMBICIICHHE
COOCTBEHHO KOHCHEKTHpOBaHHe. J{y1sl TOro, 4TOOBI JISKIHSI BBIIIOJHUIIA CBOE Ha3HAUCHHUE, B)KHO MTOATOTOBUTHCS K HEl U ee 3amnucu
elle 10 NpHUXo/ia NpenoaBarelis B ayAuTopHio. be3 aToro nanbHeliiee BOCIPUATHE JICKIINE CTAHOBUTCS CIIOXKHBIM. Jleknus B
YHUBEPCUTETE PacCUNTaHa Ha MOATOTOBRIECHHYIO ayauTopuio. [IpenomaBarens m3naraet mo0oi BOIPOC, OPHEHTHPYSICH Ha TE
3HaHHSA, KOTOPBIE JOJDKHEI OBITh y CTYICHTOB, YCBOMBIINX MaTepHall BCEX MPEABLAYIINX JIEKIHHA. BaKHO HAyIUTHCS CITyIIaTh
HpernoaBarelisi BO BpeMs JICKLUH, OAIEePKUBATh HENPEPHIBHOE BHUMAHHE K BHICTYNAIOLIEMY.

OpHaKO, OJTHOTO CITyIIaHHS HeJ0CTaTOYHO. HeoOXoauMo (pUKCHpOBAaTh, 3alIMCHIBATh TOT HOTOK HH(MOPMAIIHH, KOTOPBIH
coo0IaeTcst BO BpeMs JICKIINU — HAyYUTHCSI BECTU KOHCIICKT JIEKIIUH, TAe (OPMYITHPOBAINCH OBl HanOoIee BaXKHBIE MOMEHTEI,
OCHOBHBIE IOJIOXKEHHSI, N3J1araeMble JISKTOpoM. /J1st BeIleHUsI KOHCIIEKTa JIEKIIMH CIIEIyeT UCIIOIb30BaTh TeTpaab. BeaeHne
KOHCIICKTa Ha JINCTOYKAX HE PEKOMEH/IYeTCsl, IOCKOJIbKY OHH HE TaK yIOOHBI B HCIIOIBb30BaHUH U 4acTo TepstoTcs. [Ipu
oopMIICHNH KOHCIIEKTa JICKIIMK HEOOXOANMO OCTABIIATH OIS, TAE CTyAEHT MOXKET 3aIlicaTh CBOU COOCTBEHHBIE MBICIIH,
BO3HUKAIOIIHE TTAPAIIIETIBHO C MBICIIAMY, BBICKA3aHHBIMH JIEKTOPOM, a TAKXKE BOIIPOCHI, KOTOPHIE MOTYT BO3HUKHYTH B IIPOIIECCE
CIIYIIIaHHs1, YTOOBI HOJIYYUTh HA HUX OTBETHI IPH CAMOCTOSATEIbHOI NIPOpaboTKe MaTepraa JISKINH, TP U3y9CHUH
PEKOMEHIOBaHHOI JIUTEpaTyphl MIIH HEIIOCPEICTBEHHO Yy TIPETofaBaTells B KOHIE JeKIUH. COCTaBIIAS KOHCIIEKT JICKIINH, CIICTyeT
OCTaBIIATh 3HAYUTEIIFHBIA HMHTEPBAI MEXY CTPOUYKAMH. JTO CBA3AHO C TEM, YTO HHOTAA BOHUKAET HEOOXOANMOCTh BIHCATh B
NEepPBOHAYAIIBHBII TEKCT JICKIIMK OJIHY WJIM HECKOJIBKO CTPOYEK, UMEIOIMX NPHHINIHAIBLHOE 3HAUCHUE U TIOUSPITHYTHIX U3 APYIHX
HCTOYHHMKOB. PaccTosiHne Mex 1y CTpoKaMu HEOOXOAMMO TaKXKe JUIS TOAYEPKUBAHUS CJIOB MM LEIBIX IPYII CJIOB (TaKoe
MOYepKUBAHUE BBI3BIBACTCA HEOOXOIMMOCTBIO IPUBIICYh BHUIMAaHUE K JAHHOMY MECTY B TEKCTE IIPH TOBTOPHOM uTeHUH). OOBIYHO
HOAYEPKUBAIOT OTPE/ICIICHNUS, BEIBOJIBL.

Takoke BaXKHO IOJHOCTBIO O€3 BCIKNX U3MEHCHUH BHOCUTH B TETPaJb CXEMBI, TAOJIHIbI, YEPTEKHU H T.I1., €CIIM OHU MPEATIONATaoTCs
B JIEKIMHU. [1J151 TOTO, 9TOOBI COBMECTHTH MEXaHUYECKYIO 3aIIHCh C TIOUTH JOCIOBHBIM (PUKCHPOBaHHEM HanOoJiee BaKHBIX
TIOJIO’KEHMH, MOXKHO HCIIOIB30BaTh CHCTEMBI YCIOBHBIX COKpAIIeHU. B mepByro odepeab COKpaIaroTes [JUIMHHBIE CJI0Ba U T€, 9TO
HOBTOPSIIOTCSL B PEUH JIEKTOpa Yaile Bcero. IIpu 5ToM caMo coKpallieHne JOJDKHO ObITh 10 BO3MOYKHOCTH KPATKUM.




HpaKTI/I‘{eCKI/Ie 3auaTust CaMOCTOSTENbHAS pa60Ta CTYACHTOB IO MMOATOTOBKE K MPAKTUYCCKOMY 3aHATHIO JOJKHA HAYMHATLCA C
O3HAKOMJICHH C [UIAHOM CEMUHAPCKOTO (MPaKTHYECKOIr0) 3aHATHS, KOTOPBIH BKIIIOYAET B ce0sl BONPOCHI, BBIHOCHMBIC Ha
06C}’)KZ[€HI/IG, PECKOMCHOAUH IO MMOATOTOBKC K MPAKTUYCCKOMY 3aHATHIO, pPCKOMCHAYCMYIO JINTCPATYPY K TEME. HSy‘ICHI/Ie
MaTepuraja CICayeT HaYaTh C MPOCMOTPA KOHCIIEKTOB HeKHI/IfI. BoccranoBuB B maMsaTH Mmarepual, CTyACHT IPUBOAUT B CUCTEMY
OCHOBHBIC ITOJIOKEHUSA TEMbI, BOIPOCHI TEMBbI, BbIJICIIAA B Hel rjlaBHOE U HOBOC€, Ha 4TO O6paH_laJ'IOCb BHHUMAHHE B JICKIIUHU. 3arem
ClieyeT BHUMATENbHO IIPOYUTATh COOTBETCTBYIOLIYIO [JIaBy y4eOHHUKaA.

J1s Goiee yriryOICHHOTO H3y4eHHs BOIPOCOB PEKOMEHYETCsl KOHCIIEKTUPOBAHHUE OCHOBHOMU U JIOTIOHHUTENBHOMN JTUTEPaTypEL
UYuras peKOMEHI0BaHHYIO JINTEPATYPy, HE CTOUT IIACCUBHO IIPUHUMATh K CBEJCHUIO BCE HAIIMCAHHOE, CIeAyeT aHAIU3UPOBATh
TEKCT, IyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 110 X0y YTCHHs, KOTOPbIE IIPEBPAIAIOT YTCHHE B MPOLECC. 3alMCH MOTYT
BCCTHUCH B paBJ'IPIFIHOﬁ (bOpMCZ Pa3BCPHYTHIX U NPOCTHIX IJIAHOB, BBIITMCOK (TGSI/ICOB), aHHOTaI_[I/Iﬁ 1 KOHCIICKTOB.

Hono6paB, OTpa6OTaB Marepuall U YCBOUB €10, CTYACHT JOJKCH HaYaTh HEMOCPEACTBEHHYIO MTOATOTOBKY CBOCTO BBICTYIVICHUSA Ha
MPAaKTUYECKOM 3aHATUU AT 4€Tro CIACAYCT NPOAYyMaTh, KaK OTBETUTH Ha Ka)K,IlbIﬁ BOIIPOC TEMBI.

ITo kaXxOMy BOIIPOCY IUIaHA 3aHATHUH HEOOXOAMMO MOATOTOBUTHCS K YCTHOMY co001meH !0 (5-10 MUH.), OBITH TOTOBBIM IPUHATH
ydacTre B 00CY)KI€HHHN U TOTIOJHEHNH JOKJIAIOB ¥ COOOIIeHNH (10 5 MUH.).

BI)ICTyHJ'IeHI/Ie Ha ONPAKTUICCKOM 3aHATUU JOJIKHO YAOBJIIETBOPATH CICAYIOIINM Tpe6OBaHI/I$IMZ B HEM HM3JIararoTCsa TCOPETUYECKUEC
HOJIXOBI K PACCMaTPHBAEMOMY BOIIPOCY, AACTCS aHAIM3 IIPUHLUIIOB, 3aKOHOB, IOHATU H KATETOPHIl; TCOPETHIECKUE TTOT0KEHHUS
MOAKPCIIIAIOTCS (l)aKTaMI/I, npuMepaMu, BBICTYIIJICHUE JOJIPKHO OBITH APryMCHTUPOBAHHBIM.

CamocrosiTenbHas paboTa 00yJaronMxcsi— 3TO IIaHupyeMast yaeOHas, yueOHO-HcCIeI0BaTeNbCKasl, HaydHO-UCCIIeI0BaTENbCKas
pabota, BBITIOIHAEMAs BO BHEAYJUTOPHOE BpeMsl 10 3aJIaHUIO ¥ IIPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTells, HO 6e3 ero
HETIOCPEICTBEHHOTO YIaCTHS.

O0BeM caMOCTOSTENBHOM PabOoTHI OMpeeNseTcsl y4eOHbIM IIIIAHOM OCHOBHOM Ipo(hecCHOHATBHON 00pa30BaTeIbHONIIPOrPAMMBI
(OTIIOII), paboueii mporpaMMOii AUCITUTLTAHBI (MOTYJIS).

CamocTosTensHas paboTa OpraHN3yeTcs ¥ MPOBOANTCA C LENbI0 (POPMHUPOBAHMUS KOMITCTEHIINH, TOHIMAaeMBIX Kak CIIOCOOHOCTh
HNPUMEHSTH 3HaHUS, YMEHHS U TUIHOCTHBIC Ka4eCTBa JUIS YCIICITHOH MPaKTHIECKOH AeSTENbHOCTH, B TOM YHCIIE!

- popMupoBaHHs yMEHUH 1O MOUCKY U HUCTIOIB30BAaHHUI0 HOPMAaTUBHOM, TPABOBOM, CIIPABOYHON U CIICLIHATILHOM TUTEpaTyphl, a
TaKKe APYyruX UCTOYHUKOB MH(OPMAIINY;

- KA4eCTBEHHOTO OCBOCHNSI M CHCTEMATH3ALNH MOIyIeHHBIX TEOPETHUECKUX 3HAHMH, UX YIIIyOJIeHUS U paclInpeHus o
NPUMEHECHUIO Ha YPOBHE MEXIIPEIMETHBIX CBA3EH;

- (hOpMHPOBaHUS YMEHUS IPUMEHSATD ITOJIyYCHHbIC 3HAHUSI Ha IIPAKTHKE (B MPO(eCCHOHAIBHON JIeITEIBHOCTH) M 3aKPETUICHNS
MPaKTHYECKUX YMEHHUH 00yJalomuxcs;

- Pa3BHUTH O3HABATEIBHBIX CIIOCOOHOCTEH, POPMHIPOBAHMS CAMOCTOSTEIFHOCTH MBIIUICHUS 00yJalOIIUXCs;

- COBEPIIIEHCTBOBAHMSI PEUEBBIX CIOCOOHOCTEH 00yJatOINXCS;

- (hopMHpOBaHHS HEOOXOIMMOTO YPOBHS MOTHBALMK O0y4arOIINXCS K CHCTEMAaTHIECKOH paboTe JuIs MOTy4eHNs 3HaHUH, YMEHUH U
BJIAZICHUH B ITepHOJ] y4eOHOTO ceMecTpa, aKTHBHOCTH O0YJarOIIUXCs, TROPUECKOI MHUITMATHBEI, CAMOCTOSTEIIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;

- (hopMHPOBaHHS CIIOCOOHOCTEH K CaMOPa3BUTHUIO (CaMOIIO3HAHUIO, CAMOOIIPE/ICNICHHUIO, CAaMO00OPa30BaHHIoO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEAITN3AIINN W CAMOPETYIISIINH);

- Pa3BHUTHS HAYYHO-HCCIIEI0BATEIbCKIX HABBIKOB;

- Pa3BUTHsI HABBIKOB MEKIIMYHOCTHBIX OTHOLICHUII.

K camocrostensHOl paboTe 1o AUCIUILINHE (MOJLYIII0) OTHOCSATCS: IPOpabOTKa TEOPETHUECKOr0 MaTepHaa JUCIUILTHHBI
(MOTyIs1);TOITOTOBKA K CEMHHAPCKUM M NTPAKTHYECKUM 3aHATHAM, B T.4. IIOJTOTOBKA K TEKYIIEMY KOHTPOIIIO YCIIEBAeMOCTH
oOyuaronuxcs(TeKymmas aTTecTalHs); MOAr0ToBKa K JabopaTOpHEIM paboTam; HOATOTOBKA K TPOMEKYTOYHON aTTeCTalluH
(3au€ram, FK3aMEeHaM).

Bunbr, popMBI 1 00BEMBI CAMOCTOATENTFHON PAOOTHI 00YJAFONTUXCS P U3YISHUH TUCIUIDINHBI (MOIYIIS) OIPEIeIIIOTCS:

- cofieprkaHNeM KOMITCTEHIINH, (POPMUPYEMbIX TUCIUILIHHON (MOIYIEM);

- crierUKON TUCUUIUIMHBI (MOAYJIS), MPUMEHSIEMBIMU 00pa30BaTEIbHBIMU TEXHOIOTHUSIMH;

- Tpynoemkoctbio CP, mpesycMOTpeHHOI yueOHBIM MIIaHOM;

- YPOBHEM BEICIIEro 0Opa3oBaHus (OakalaBpHaT, CISIHATINTET, MAaTUCTPATypa, aCIUPaHTypa), Ha KoTopoM peanuzyercss OITOIT;
- CTETICHBIO MTOTOTOBICHHOCTH O0YUaOMUXCS.




