MHWHOBPHAYKH POCCHHU

®egepanbHOe rocyIapcTBEeHHOE 0101 KeTHOEe 00pa3oBaTeIbHOE YUpe:KIeHHe BhICIIero
oOpasoBanus «I'opHO-AJTallCKUIl TOCYTIapPCTBEHHbIH YHUBEPCUTET
(®PI'bOY BOT'AT'Y, I'AT'Y, I'opHo-AJTaiickuii rocy1apcTBeHHbI YHUBEPCHUTET)

AHAJIMTHYECKAS TeOMeTPUs

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)
3akperuieHa 3a kadenpoit kadeapa MmaTeMaTUKHU, PU3MKU U HTHGOPMATHKH

VueOHbli 11an 01.03.01_2023_633.plx
01.03.01 Maremaruka

HpI/IKJ'IaZ[HaSI MaTeMaTukKa U mporpaMMHupOBaHHC

Kpanudukanus O0axanasp

dopma oOyueHns Oo4Hast

OO0mmast Tpy10eMKOCTb 93ET

Yacos 1o yueOHOMY ILIaHy 324 Bunbl KOHTpOsT B ceMecTpax:
B TOM YHCIJIE: 9K3aMeHHI 1, 2
AyJUTOPHBIE 3aHATHS 144 KypcoBbie paboThI 2
caMoCTOsTebHas paboTa 68,4
JacoB Ha KOHTPOJIb 69,5

Pacnpeneneﬂne YacCoB JUCHMIIJIMHBI MO CeMeCcTpaM

CemecT
(<Kpr>.<CCMeCTI£) Ha Kypce>) 1@ 2(12) Utoro
Hepnenp 17 17 4/6
Bun 3ansaruit vI PIT VI PIT VI PIT

Jlexiin 36 36 36 36 72 72
TIpakTuyeckue 36 36 36 36 72 72
KonTpons camocTosTenbHOM paboThI (171 CTyIEeHTA) 4 4 4 4
Koncynbrauuu (1iis cryneHra) 1,8 1,8 1,8 1,8 3,6 3,6
KouTpons camocTosTensHo# pabotel ipu niposeaennu (0,25 10,25 10,25 (0,25 10,5 0,5
aTTecTaluu
Koncynpramuu nepen s3x3aMeHoM 1 1 1 1 2 2
Hroro ayn. 72 72 72 72 144  |144
KonraktHast paboTa 75,05 |75,05 |79,05 (79,05 |154,1 [154,1
Cam. pabora 34,2 34,2 |34,2 |34,2 |68,4 68,4
Yacel Ha KOHTPOJIb 34,75 34,75 |34,75 34,75 |69,5 169,5
KypcoBoe npoekTipoBaHue (s CTyICHTA) 32 32 32 32
HWroro 144 1144 |180 [180 |324 324
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Buzuposanue PILJI nis1 ucnoiHeHusi B ouepetHoM yueOHOM rogy

Pabouast nporpamMma nepecMoTpeHa, 00CYyKaeHa U 0100peHa JUist
pcronHenns B 2024-2025 yue6HoM roay Ha 3aceIaHnn Kabeapsl
Kajepa MaTeMATHKH, GU3MKH 1 ”HPOPMATHKH

IIpoTokomor _ 2024 r. Ne
3aB. kadenpoii N.o. bornanosa P.A.

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnonHeHus B 2025-2026 yueGHOM roay Ha 3aceilaHuU KadeIpbl
Kajepa MaTeMATHKH, GU3NKH 1 HTHPOPMATHKH

IIporokom ot 2025r. Ne
3aB. kadenpoii N.o. bornanosa P.A.

BusuposBanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUIs
ucnosHeHus B 2026-2027 yueOHOM rojy Ha 3aceaHuu Kadeaps
kadeapa MaTeMAaTHKH, PU3UKH U HHPOPMATUKHU

IIpotokomor 2026 T. Ne
3aB. kagenpoit N.o. bornanosa P.A.

Buznposanue PIIJI nnst mcnmotHeHus1 B o4epeTHOM y4eOHOM rogy

Pabouas nporpamma nepecMoTpeHa, 00CyaeHa 1 0100peHa JuIst
ucnonHenus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
Kkadenpa mateMaTUKH, PU3MKHA U HHPOPMATHKH

IIpoTokomor __ 2027r. Ne
3aB. kadenpoii N.o. bornanosa P.A.



1. LIEJIA M 3AIAYM OCBOEHMS JUCLATITAHBI

1.1{L]eau: n3yyenne 0CHOB BEKTOPHOM aireOpsbl, TEOPUH MPSMBIX M JUHUN BTOPOTO MOPSAKA HA TNIOCKOCTH, TEOPHU
IUIOCKOCTEH, IPSAMBIX U IOBEPXHOCTEH BTOPOT'O MOPsKA B IPOCTPAHCTBE, OBJIAACHUE KIIACCUYECKUM MaTeMaTHu4eCKUM
annaparoM i JajbHEeHIIero HCnoab30BaHUs B IPUIO0KEHUIX.

1.2|{3a0auu: — pa3Butue o0IIEH MaTeMaTHUYECKON KYJIBTYPBI

— CO3[]aHKEe MAaTEMAaTHIECKOl 6a3bl TSl TambHEHIIEro 00yueHHUs] MaTeMaTHKe

— COBEpIICHCTBOBAHNE HABBIKOB MATEMATHYECKOTO H JIOTHYECKOTO MBIIUICHHSI

— hopMHUpOBaHHE CUCTEMATH3UPOBAHHBIX 3HAHHI 1O TEOPHUH MPSIMBIX, MIIOCKOCTEH, KPUBBIX M TIOBEPXHOCTEH
BTOPOTO IOPSIAKA

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT: b1.0

2.1|TpedoBaHus K NpeaBaAPUTEIbLHO MOATOTOBKE 00y4aOIIEroCs:

2.1.1|3memeHTapHas MaTeMaTHKa

2.2 Ill/lCIII/ll'lJ'II/ll-lLl H MMPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHON IUCHUTITHHBI (MOZ[y.]'lil) HEeO0XO0UMO KaK
npeamecTByriiee:

2.2.1|Metopauka npenoiaBaHusi MAaTeMAaTHKH

2.2.2|OcHOBaHMsI TEOMETPHUU

3. KOMIIETEHIIIY OBYYAIOIIET OCsl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

YK-1: Cnoco0eH ocylIecTBJSITh NOMCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HH(POPMALNU, IPUMEHATh CHCTeMHBII MOAX0 151
peleHus MOCTABJIEHHBIX 3a71a4

NI-1.YK-1: Anasusupyer 3aaaqy, Bbiiensis ee 0a30Bble COCTABJIAIOIINE, OCYIIECTBIIACT JeKOMIO3UIUIO 3a1a49

3HACT BUJBI 3aJla4H, €€ 0a3oBEIC COCTaBJIAIOIIHME U METOAbI JCKOMIIO3UIIUHU 3aJlaul

HN-2.YK-1: HaxoauT 1 KPpUTHYECKH aHAJIM3UPYET HH(POPMALNI0, HEOOXOTUMYIO 1JIsl pellieHHsI MOCTABJIEHHOI 3a1a4u

YMEET KPUTUICCKHU aHAJIM3UPOBATH I/IHq)OpMaIlI/II-O, H€06X0)II/IMyIO JUISL pCIICHUSA 3a1av AHAITMTUYECKOMN reoMeTpun

HN-3.YK-1: PaccmaTpuBaeT BO3MOKHbI€ BADUAHTHI pellieHHs 32/1a4H, OL[eHUBAsi UX JOCTOUHCTBA M HEI0CTATKH

crocoben paccMaTpuBaTh BO3MOKHBIC BAPUAHTHI PEIICHUA FCOMeTpH‘IECKOﬁ 3aJa4M, OCHUBAA UX JOCTOMHCTBA U HCJOCTATKH

OIIK-1: Cnoco6eH NpuMeHATh (pyHAAMEHTAIbHbIE 3HAHHUS, MOJY4YeHHbIE B 00/1aCTH MAaTEMATHYECKUX U (HJIH)
€CTeCTBEHHBIX HAYK, U HCNO0JIb30BATH HX B NPOdecCHOHAILHOI JeATeIbHOCTH

HU/I-1.0I1K-1: 3naeT 0CHOBHBIE MOHSITHS, ONIPeAeIeHHs, CBOIICTBA MAaTeMATHYECKUX 00beKTOB, (POPMYJHPOBKH U METOAbI
JI0KA3aTeJIbCTB MATEMATHYECKUX YTBEP:KIEHUMH

3HAET OCHOBHBIE MTOHATHS U ONPEICIICHNs aHATUTUYECKOH reoMeTpHH, GOPMYTHUPOBKH U METOIbI JIOKA3aTEIbCTB MATEMATHYECKUX
YTBEPKACHUI

HNJ1-2.0IIK-1: YMmeeT 1oKka3bIBaTh YTBEPKICHHS, PelIATh 32124 B 00/1aCTH MaTeMaTHYECKHX HAYK

YMECT AOKa3bIBATh YTBECPIKIACHHA, PCIIATh 3aJa4u 110 AHAJIUTUYECKOMN TreoOMETpUun

4. CTPYKTYPA U COJAEPKAHUE JTUCIHUIIJIMHBI (MOYJIS)

Kon HaumenoBanmue pa3nesio u teMm /Bua | Cemectp / | Yacos | Komneren- | JIutepatypa | Unte | Ilpumeuanue
3aHATUSA 3aHATus/ Kvbe 107051 DAKT.

Pa3nen 1. Pa3nen 1. BekTopsbl




11 Omnpenenenue Bekropa. Onepanuu Haj 12 nA-1.YK-1 [JI1.1 JI11.2J12.1 WnnuBunyansn
BEKTOpPaMH. WNa-2.YK-1 o€ 3aj1aHue.
JIunelinas 3aBUCMMOCTB BEKTOPOB. basuc na-3.yK-1 Bomnpocsl k
Y KOOPJIMHATHI BEKTOpa B Oasuce. NA-1.0I1K- 9K3aMEeHYy
CkansipHO€ IPOU3BEJICHHE BEKTOPOB. 1 NAa- KonTponsHas
A¢dunnas cucrema koopaunar. [11CK. 2.0IK-1 pabota 1.
JeneHue oTpesKa B JaHHOM OTHOLIEHUU. ITpunoxenue 1
IIpeoOpazoBanue apduHHOTO pernepa B
abuuHsblii penep. IlomstpHble
KOOPJHMHATHL.

/Jlex/

1.2 Bekropsl. 8 WUA-1.YK-1 [JI1.1 JI1.2J12.1 WNunuBuayansH
bazuc. KoopnunaTsl BexTopa B 6a3uce. na-2.yK-1 0€ 3aJlaHue.
CxanspHoe mpOn3Be/IeHHE BEKTOPOB. Na-3.YK-1 Bormpocsr k
Addunnslii penep. IIpsmoyronbHas nJ-1.0IIK- 9K3aMEHY
JeKapToBa cucTeMa KoopauHat. [lenenue 1 UA- KonTponbuas
OTpE3Ka B JaHHOM OTHOLIECHHHU. 2.0IIK-1 pabota 1.
[IpeoOpazoBanue apduHHOTO pernepa B Tpunoxenue 1
abuuHsblii penep. ITomspHble
KOOPMHATHL.

Mp/

1.3 IMoaroToBka Kk KOHTPOJILHOM padoTe Nel. 8 WNA-1.YK-1 [JI1.1 JI1.2J12.1 WNunuBuayansH

/Cp/ Na-2.YK-1 o€ 3ajlaHue.
Na-3.YK-1 Bonpockr k
nJ-1.0I1K- 9K3aMEHY

1 UJ- KonTponpuas
2.0IK-1 pabora 1.

Paznen 2. Pa3nen 2. YpaBHeHue

NPSIMO¥ HA IIOCKOCTH

2.1 YpaBHeHHE MHOKECTBA TOYCK. 8 WNA-1.YK-1 (JI1.1 JI1.2J12.1 WNunuBuayansH
VYpaBHenue npsmMoi. BzaumHoe Na-2.YK-1 o€ 3aj1aHue.
pacnoyoKeHue MPSIMBIX Ha TUIOCKOCTH. Na-3.YK-1 Bormpocsr k
Paccrosinue ot ToukH 10 npsAMoi. Yron nJ-1.0I1K- SK3aMEHY
MEXIY TIPSMBIMIL. 1 UJ- KonTponpras
Mp/ 2.0IIK-1 pabora 2.

2.2 IToxroToBka K KOHTPOJILHOM padoTe No2. 3,2 WUI-1.VYK-1 |JI1.1 J11.2J12.1 WNupuBuayansH
/Cp/ Na-2.YK-1 o€ 3ajlaHue.

Na-3.yK-1 Bormpockr k
nJ-1.0I1K- 9K3aMEHY
1 UJ- KonTponpras
2.0IK-1 pabota 2.

Paznen 3. Paznen 3. KpuBbie BTOpOro

nopsiiKa

3.1 Ommunc. ['unepboina u napadona. 12 NA-1.YK-1 (JI1.1 JI1.2J12.1 WNupuBuayansH
VYpaBHEHHE KPUBBIX B MOJIAPHBIX na-2.yK-1 0€ 3a/laHue.
KOOpJIUHATAX. Na-3.yK-1 Bormpocsr k
OO61ee ypaBHEHHE KPUBOH BTOPOTO Na-1.0IK- JK3aMEHY
MOPSIIKA U YIIPOILEHUE €ro ¢ IMOMOIIBIO 1 UJ- KonrponbHas
[IOBOPOTa. YMPOIIEHHE KPUBOH C 2.0IIK-1 pabora 3.

MTOMOIIBIO TTapaJUIEIBHOTO TIEpeHoca.
Knaccugukanus KpUBBIX BTOPOTO
nopsajka. LleHTp KpuBoi BTOPOTro
MopsiKa.

[lepeceuenne KpruBOil BTOPOTro MOPSIIKA C
psiMOi. JlnamMeTpsl U OcH KpUBOH
BTOPOTO MOPSAIKA.

/JTex/

IIpunoxenne 1




3.2 KaHoHM4eckoe ypaBHEHHE JIMIICA U 10 WnJa-1.YK-1 |JI1.1 JI1.2J12.1 WnpuBunyanss
THIIEPOOIIBI Na-2.YK-1 oe 3aJlaHue.
KaHoHudeckoe ypaBHeHHE TUNepO0Ibl U nJ-3.YK-1 Bonpocsr k
napadoJIbL. W-1.0I1K- JK3aMeHY
OO611ee ypaBHEHHE KPUBOW U YIIPOLICHUE 1 NAa- KonTpomnbhas
€ro ¢ TIOMOUIBIO MapayIeTIbHOTO 2.0IK-1 pabora 3.
HepeHoca WIIH MOBOPOTa CHCTEMBI [Mpunoxenwue 1
KOOpJIMHAT.

KonrposnbHas paboTa.

HenTp 1 AnaMeTpsl KPUBOH.
ACHMITOTBI ¥ KacaTeIbHbIC KPUBOIA.
Mp/

3.3 IMonroToBka K KOHTPOJILHOM padoTe Ne3. 4 UA-1.YK-1 [JI1.1 J11.2J12.1 WNupuBuayansx

/Cp/ na-2.vyK-1 oe 3aJlaHue.
na-3.YK-1 Bomnpocsr k
na-1.0I0K- 9K3aMEHY

1 UA- KonTtponpuas
2.0IK-1 pabora 3.

Paznen 4. Paznen 4. IlpeodpazoBanne

IJIOCKOCTH

4.1 IIpeoOpazoBanus MWIOCKOCTH. JIBHKEHUS 12 WUA-1.YK-1 [JI1.1 J11.2J12.1 WNupuBuayansH
iockocTH. [Tomooust. Na-2.vK-1 o¢ 3a/IaHue.
Addunnbie npeoOpa3oBaHUs TNIOCKOCTH. na-3.YK-1 Bompocsr k
Knaccudukanus npeodpazoBaHuii. NA-1.0I1K- 9K3aMeHY
/Jex/ 1 UA- Kontponbhas

2.0IK-1 pabora 4.

4.2 Omnpenenenue npeodpa3oBaHus 10 WUA-1.YK-1 [JI1.1 J11.2J12.1 WNupuBuayansH
IUIOCKOCTH. I'pymna u noarpymnna nJa-2.yK-1 o€ 3a/laHue.
npeoOpa3oBanmii. [loctpoerne obpasza na-3.YK-1 Bompocsr k
(burypsl npu IBHXXKEHUU U OZO0UM. na-1.0I0K- JK3aMeHy
AHanuTHYeCKOe 3aJaHHe JBUKCHHS. 1 UJ- KonTponpuas
WuBapuaHTHBIE TOUKH U HHBApUAHTHBIE 2.0IIK-1 pabora 4.
TIpSIMBIE IBYDKEHUSI. [Ipunoxenne 1
AHanuTH4YecKoe 3aJaHue noao0us.

VHBapraHTHBIE TOYKH IPe0Opa3oBaHHUS.

Mp/

4.3 [MonroroBka Kk KOHTPOJILHOM padote No4. 19 NA-1.YK-1 |[JI1.1 J11.2J12.1 WNupuBuayansH

/Cp/ HUa-2.VK-1 o€ 3aJaHue.
nJ-3.YK-1 Bonpocsr k
na-1.0I1K- JK3aMeHy

1 UAa- Kontponbnas
2.0IIK-1 pabora 4.

Pazgea 5. IlpomeskyTouHas aTrecTalus

(3K3aMeH)

5.1 IMonroToBka K 3k3aMeHy /IK3ameH/ 34,75 | UJ-1.YK-1

nJI-2.YK-1
na-3.YK-1
nJ-1.0I0K-
1 UJ-
2.0IIK-1
5.2 Kontpons CP /KCPATT/ 0,25 | UO-1.YK-1
na-2.yK-1
NJ-3.YK-1
na-1.0I0K-
1 UJI-
2.0IIK-1
5.3 Konrakrthas pabora /KoncOx/ 1 na-1.vK-1
na-2.yK-1
NJ-3.YK-1
na-1.0I0K-
1 UJI-
2.0IIK-1

Paznen 6. KoncyabTanun




6.1 Koncynpranus no nucuurumze /Konc/ 1,8 J-1.YK-1
na-2.yK-1
na-3.yK-1
nJ-1.0I0K-
1 N1-
2.0I1K-1
Paspen 7. Pasnen S. BektopHoe n
CMeIllaHHOe MPON3BeJeHHe
7.1 Basuc u penep B TpeXxMepHOM 6 WNA-1.YK-1 [JI1.1 JI1.2J12.1 Bomnpocsr k
npocTpancTBe. KoopIuHaThl BEKTOpa U na-2.yK-1 SK3aMEHY
TOYKH. BekTopHOe mpon3BeneHme Na-3.YK-1 KonTponbuas
BeKTOpoB. CMellaHHOE IPOU3BEICHUE nJ-1.0IIK- pabor 5.
BEKTOPOB. 1 U1- IIpunoxenne 1
/Jlex/ 2.0IIK-1
7.2 BekropHoe npon3BesieHuE BEKTOPOB U €T0 6 nA-1.YK-1 [JI1.1 J11.2J12.1 IMpoGnemuas
CBOHCTBa na-2.yK-1 JIEKLHSL.
CMelIaHHOe [IPOU3BEAEHHE BEKTOPOB U na-3.YK-1 Bomnpocsl k
€ro cBoiicTaa NA-1.0IIK- 9K3aMEHY
Mp/ 1 UJI- KonrpomnbHas
2.0I1K-1 pabor 5.
7.3 ITonroToBka K KOHTPOJILHOM padoTe NoS. 6,2 | UO-1.YK-1 |JI1.1 J11.2J12.1 Bomnpockr k
/Cp/ Na-2.YK-1 JK3aMeHY
Na-3.YK-1 KontponbHas
na-1.0IK- pabor 5.
1 U1- IIpunoxenne 1
2.0I1K-1
Pazgen 8. Paspea 6. Ilimockoctn n
npsiMble
8.1 YpaBHEHHE TIOCKOCTH B IPOCTPAHCTBE. 8 WNA-1.YK-1 [JI1.1 JI1.2J12.1 Bomnpocsr k
B3aumHoe pacmonokeHue IByX U Tpex Na-2.YK-1 JK3aMEeHYy
MJIOCKOCTEH B MIPOCTPAHCTBE. Na-3.YK-1 KonTponbhas
VYpaBHEeHHEe IPSIMOI B POCTPAHCTBE. Na-1.0I1K- pabora 6.
B3aumnoe pacmnonoxeHue npsMoii u 1 NJ- IIpunoxenne 1
IJIOCKOCTH B IIpOcTpancTBe. B3anmuoe 2.0IK-1
PAcHONIOXKEHUE NPSAMBIX B IPOCTPAHCTBE
/JTex/
8.2 YpaBHEHHE IIIOCKOCTH. 8 nA-1.YK-1 |JI1.1 J11.2J12.1 Bomnpocs! k
B3anmMHoe pacnonoxeHue mIoCKOCTeH. NA-2.YK-1 9K3aMeHY
VYroi 1 paccTosHME MEKAY MIIOCKOCTAMU na-3.yK-1 Konrtponbnas
YpaBHeHHE PAMOH. NA-1.0I1K- pabota 6.
B3auMHoOe pacrnionoxeHue NpsMbIX U 1 UA- IIpunoxenue 1
IUTOCKOCTEH. 2.0IIK-1
Mertpuueckue 3aJauy Ha COUeTaHHe
MIPSIMBIX B TUIOCKOCTEH.
KonrpomnbHas padoTa.
Mp/
8.3 IMonroroBka K KOHTPOJILHON padoTe Ne6. 5 WNA-1.YK-1 [JI1.1 JI1.2J12.1 Bonpocsr k
/Cp/ Na-2.YK-1 9K3aMEHY
na-3.yK-1 Konrtponsnas
NJ-1.0IK- pabora 6.
1 UA- IIpunoxenue 1
2.0IIK-1
Pazgen 9. Paznen 7. Ilosepxnoctn
BTOPOI0 NOPSAKA
9.1 [ToBepxHOCTE BpaleHus. 14 NA-1.YK-1 [JI1.1 JI1.2J12.1 Bompocsr k
Hunuaapuyeckas NOBEPXHOCTD na-2.yK-1 JK3aMEHY
Konnueckas noBepXHOCTb. DIITUIICOU]. NA-3.YK-1 Konrponbnas
OZHONONOCTHBIH TUIIEPOOTONS. NJ-1.0I1K- pabora 7.
JIBYTIOIOCTHBIN TUTIEPOOITOH]T. 1 U1- TIpunoxenne 1
DAnUnTUYecKuil napabonon. 2.0IK-1

l'unep6onuyeckuii mapabonaoua.
[IpsimonuHeliHbIe 00pa3yolIme
MOBEPXHOCTEN BTOPOTO MOPSIIKA.
/JTex/




9.2 Konnueckas oBepXHOCTb. DJUIUIICOUL. 10 | UA-1.YK-1 [JI1.1 J11.2J12.1 Meron
Metox ceueHHi. na-2.vK-1 MPOEKTOB.
T'unepOonousl. nJ-3.YK-1 Bomnpocsl k
[Mapa6onon sl WI-1.0I1K- JK3aMEHY
IIpuBenenue ypaBHEHUs IOBEPXHOCTHU K 1 UJ- Konrtponsnas
KaHOHHUYECKOMY BHIY C TIOMOIIBIO 2.0IK-1 pabota 7.
HapaJuleIbHOrO NEPEHOCAa CUCTEMBL ITpunoxenue 1
KOOpJIMHAT.

IToBepXHOCTH BTOPOTO MOPSLIKA.
Mp/
9.3 IToaroToBka Kk KOHTpOJIbHOU paboTe Ne7. 7 WUJa-1.YK-1 |JI1.1 JI1.2J12.1 Bomnpocsl k
/Cp/ na-2.vK-1 JK3aMEHY
nJ-3.YK-1 KounrposnbHas
WI-1.0I1K- pabota 7.
1 NAa- ITpunoxenue 1
2.0IK-1
Pa3znen 10. Pazgen 8. MHoromepHbie
NMPOCTPAHCTBA

10.1 MHoromepHbIe BEKTOPHBIE IPOCTPAHCTBA. 8 NA-1.YK-1 [JI1.1 J11.2J12.1 Bompocs! k
EBknumoBo N-mMepHOE BEKTOpHOE na-2.vK-1 JK3aMEeHYy
MIPOCTPAHCTRBO. na-3.YK-1
AddunHOE N-MEpHOE TOYEUHO- N-1.0I1K-

BEKTOPHOE IPOCTPAHCTBO 1 UAa-
EBknumoBo N- MmepHOE TOUEUHO- 2.0IK-1
BEKTOPHOE IIPOCTPAHCTBO.

KBangparnunas hopma 1 IpuBe/IcHNE ee K

KaHOHHYECKOMY BHIY.

Ksanpuka u npuBenenne ee x

KaHOHHYIECKOMY BUIY.

/JTex/

10.2  [AxcuomaTuka MHOTOMEpPHBIX 12 WUJa-1.YK-1 |JI1.1 J11.2J12.1 Bomnpocsl k
MPOCTPAHCTB. na-2.vK-1 JK3aMeHY
YpaBHEeHHE K-MEPHOH IJIOCKOCTH. na-3.vK-1
Ksanparuunast hopma. [Tpusenenue na-1.0I1K-

KBaJIpaTHYHON (HOPMBI K KAHOHUUECKOMY 1 UAa-
BHTTY. 2.0IIK-1
Ksanpuka na mnockoctu. Ilpusenenue

KBaJPHKH K KAHOHMIECKOMY BUITY.

KBazgpuka B TpeXMEpHOM IPOCTPAHCTBE U

TIpUBE/ICHUE €€ YPaBHEHUS K

KaHOHUYECKOMY BHIY.

Mp/

10.3  [IToaroToBKa K BBIIOJIHEHUIO 16 NJa-1.YK-1 JI1.1 J11.2J12.1 Bomnpocsl k
MPAaKTUYECKOW pabOTHI IO MPUBEICHUIO Na-2.vK-1 JK3aMEeHYy
KBaJIpaTHYHON (HOPMBI K KAHOHHYECKOMY NJ-3.YK-1
Buny. /Cp/ N-1.0I1K-

1 NA-
2.0IIK-1
Pazgen 11. Koncyabranuu
11.1  |Koncynbrarus mo gucrumuiinae /Konc/ 1,8 | UO-1.YK-1
nJa-2.yK-1
nJ-3.YK-1
na-1.0I0K-
1 UA-
2.0IIK-1

Paznen 12. BolnojiHeHue U 3alIUTA
KYPCOBOIi padoThI




12.1  |BemonHeHue kypcosoit pabotsr /KPII/ 2 32 na-1.vK-1 0
Na-2.YK-1
WJ-3.YK-1
NJI-1.0TIK-
1 UI-
2.0IIK-1

12.2 KoHcynbTHpOBaHHE U 3alIUTa KypCOBOM 2 4 Na-1.YK-1 0
pa6oter /KCPC/ NA-2.YK-1
nJ-3.YK-1
NA-1.0I1K-
1 UA-
2.0TIK-1

Pa3znen 13. IIpomexxyTouHast
aTTecTanus (3K3aMeH)

13.1 IMoaroroBka K 3k3aMeHy /OK3aMeH/ 2 34,75 | UJI-1.VK-1 0
WUI-2.YK-1
HNI-3.VK-1
WJI-1.0I1K-
1 U1
2.0IIK-1

13.2 Kountpons CP /KCPATT/ 2 0,25 | UO-1.VK-1 0
WJ1-2.VK-1
WUI-3.YK-1
W/JI-1.0TIK-
1 UM-
2.0IIK-1

13.3 KonTakthas pabora /KoHcOK/ 2 1 Na-1.YK-1 0
UJI-2.VK-1
nJ-3.YK-1
WJI-1.01IK-
1 Ua-
2.0I1K-1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. lTosicHuTEILHAA 3aNIMCKA

1. Haznauenue ¢oHa O1leHOUHBIX cpecTB. OLEHOUYHbIE CPEeICTBA IPEAHA3HAYEHBI U1 KOHTPOJIS U OLCHKU 00pa30BaTeIbHBIX
JOCTIDKEHHI 00yJaroMUXCcs, OCBOUBIINX NPOTPaMMy yIeOHOH IUCIUIIINHBI « AHATUTHIECKAs TEOMETPHSD.

2. ®oHJ OLIEHOUHBIX CPECTB BKIIOUAET KOHTPOJIBHBIE MaTepHabl IS IPOBEACHUS TEKYILET0 KOHTPOIA B hopme
HMHANBHIYAJTbHOTO 3aaHHs, KOHTPOIBHBIX paboT, a Takke AT IIPOMEKYTOUHON aTTecTaiy B (hopMe BOIIPOCOB JUIA 3a4eTa,
BOIIPOCOB JIJIsl HOATOTOBKY K YK3aMEHY.

5.2. OueHo4HbIe CPeACTBA AJs TEKYILIEro KOHTPOJIs

MupuBuayansHble 3a1aHUS
1 cemectp

3anmanue Ne 1. Jlan mapamrenorpamm ABCE, O — Touka nepecede-aus ero nuaronaneit; K, M, P, H — cepenunst ctopon AB, BC, CE
u EA. [Tonaras, uto KM =el, KH = e2, Bepa3urs uepes el u €2 cie-nyromue 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.

3ananue Ne 2. B tpeyronsauke ABC Bektopsl AK, BM u CP na-npasiens! no meananam, O — To4ka nepeceuenust menuas. Haiitu B
6azuce el= AB, e2= AO KoOpAHHATHI 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.

3aganue Ne 3. B mapamnenenunene ACBEAIBICIE] rouku K, M, P, H aBnstotcsa cepeaunamu 60xoBbIx pebep. [Tpunnmas 3a
6a3uc npocrpancTsa BekTophl 1= AB, e2= AE, e3= AK, BbIYHCINTS KO-OpAMHATHI CIETYIOUINX TPOEK BEKTOPOB U IT0KA3aTh, YTO
OHU KOMIUIaHAPHBI

B-1. BP, AlH, AE1;B-2. KP, ACl, CK;B-3. BIEl, BE1, HB; B-4. EP, PH, A1B;B-5. BIE, ACI1, ABI; B-6. AlC, BEI,
BC;B-7. BIE, A1C, CE;B-8. BH, BP, AP;B-9. BEI1, AC1, BCI;B-10.KC, BH, BK;

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

3amanue Ne 4. B npoctpancTBe gaHbl Bektopsl: a (1; —2; 2), b (=3; 1; 4), ¢ (2; —3; 1). Haiitu ckansipHbie NPOU3BEICHUS:




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

B-12. 2ac, (a + b)c, (a + b)(b — 2c¢).

B crnenyromux 3aiaHusX BMECTO napamerpa P moacTaBeTe HOMeEp Ballero BapHaHTa.

3aganue Ne 5. Ha mnockoctu faH dyeTbipexyroabHuk ABCE. Jlo-ka3aTh, 4TO €ro JUaroHaly B3aMMHO NEPHIEHAUKYIISPHBL, €CIH U3-
BECTHBI KoopauHaThl BekTopoB AB(P; 2P-2), BC(1-2P; 3—P), CE(3P; 2P 4).

3aganue Ne 6. HalfTu KOOpAUHATHI TOUKH IIEPECEUCHUS] MEIUAH U AJIUHBI CTOPOH TpeyroiabHuka ABC, eciii aHbl KOOPIUHATEI €10
BepH A(—P; P—4), B(P; 6-P), C(P-6; —P).

3ananue Ne 7. [IpoBepsbre, siBisercs au yetbipexyroibHuk ABCE ¢ Bepmmnamu A(P-1; P-1), B(P-2; P+4), C(P-7; P+5), E(P—6; P)
SIBIISICTCSL pOMOOM?

3aganue Ne 8. ITocTpouts B 00001IEHHOM HOJIIPHOMI CUCTEME KO-OpIUHAT CJIEIYIOIIUe TOUKH U HailTu paccrosHusd AB, BC, AC: A
(2; 0), B(3; LU/6), C(1; -5/6 ), K(-2; 2/3LJ).

3amanue Ne 9. CocTaBUTh ypaBHEHIE MHOXKECTBA TOUYCK, CyMMa KBaJ[PaTOB PacCTOSHUIT KOTOPBIX 10 ABYX Touek A(P—4; 6-P) u B
(P+2; —P) paBna 100.

3aganue Ne 10. HanucaTh ypaBHEHUE OKPYXKHOCTH, KOHIIAMH AMaMeTpa KOTopoi sistorcst Touku A(P-5; 5-P), B(P; 7-P).
3ananue Ne 11. HaiiTi KOOpAWHATHI LIEHTPA U paanyc OKpyx)HOCTH X2 +y2 —2Px +(2P-2)y + P2 =0.

3aganue Ne 12. Jlan napamnenorpaMMm ABCE, O — Touka nepecedenus ero nuarosaneil. HanucaTts ¢hopMyisl IpeoOpa3oBaHus Ko-
opauHaT pu  mepexoge ot addunaHoro pemepa R =(A;el;e2),rmeel = AB,e2=AE k perrepy R =(0; el _l; e2L]),
rae el [1=0C, e2 = OE.

3anmanue Ne 13. B mpsiMoyropHO# 1eKapTOBOH cHcTeMe KOOpAH-HAT 33/1aH0 YpaBHEHHE OKPYKHOCTH X2 + y2 —2Px +(2P-2)y + P2 =
0.

Harmmcats ypaBHeHHE 3TON OKPYKHOCTH B IIPSIMOYTOJIEHOM JIeKap-TOBOI cuCTEMe, ITOyIeHHOW U3 JaHHOH, moBopoToM Ha 600.
3ananue Ne 14. lansl BepiinHbl Tpeyrosnsauka ABC: A (P; P-6), B (3; P-2), C (-2; P—4). Hanucats: a) mapameTpuieckue
YpaBHEHHS €r0 CTOPOH, 0) KAHOHWYECKHE YpaBHEHHUS MeIMaH, B) 00IIne ypaBHEHHUS BBICOT.

3aganue Ne 15. JlaHbl ypaBHEHUS [BYX CTOPOH IIPAMOYronbHHKa X —2y —2P =0, x—2y+2P=0 u ypaBHeHUe OJHOH
nmuaroHany 2x —y —2P = 0. Halitu koopauHATHI BEPIIUH MPSIMOYTOJIBHUKA U ypaBHEHUE IPYTON THATOHAIH.

3ananue Ne 16. Haiiti koopauHatsl Touku M1, cummerpudnoii Touke M (P + 3; P + 1) orHocuTenbHO mpsiMoit x +y —P = 0.
3ananue Ne 17. Touka A (P; 5 — P) siBnsieTcst BepIInHOI KBajipaTa, OJJHA U3 €r0 CTOPOH JIEXKHUT Ha IpsaMoit 4x + 3y + 4P = 0.
BoruncnuTs moniaap KBajapara.

3ananue Ne 18. lansl 1Be npoTuBoexaniie Bepmnabl kBaapata A(P; 7 — P), C(—P; 2P — 10). CocTaBuTh ypaBHEHHS €r0 CTOPOH.
3anmanue Ne 19. B tpeyronsauke ABC nanst ypaBHerus ctopos (AB): x —3y—-5P =0, (BC): x-P =0, (AC):3x—-y+P=0.
Hanucatb ypaBHeHUe OHCCEKTpUCH! yIiia A TpeyroiabHuka ABC.

3ananue Ne 20. Jlan smunc Px2 + 16y2 = 4P. Haiitu ero moiyocH, KOOpHHATHI (POKYCOB, SKCICHTPUCUTET ¥ YPaBHCHHUS
Jupextpuc. M300pa3uTh AaHHBIH 3IUTUIIC B CUCTEME KOOPIUHAT.

3aganue Ne 21. CocTaBHTh ypaBHEHHUE JIUIATICA B KAHOHHYECKOW CHCTEMe KOOPIMHAT, €CJIH €r0 SKCIEHTPUCHUTET paBeH /2, a
paccTosiHAEe MEXAY AUPEKTPpUCaMU paBHO 2P/ .

3ananue Ne 22. CocTaBUTh KAHOHHUYECKOE YPaBHEHHE TUTIEPOOIIBI, €CITH €€ aCHMIITOTHI UMEIOT ypaBHeHus Px + (P +2)y =0, a pac-
CTOsIHUE MeXy hoKkycamu paBHO 2P+ 1.

3ananue Ne 23. Jlana napa6osna y2 = 2Px. Haiitu koopuHaTh! ee (okyca, HamucaTh ypaBHEHUE TUPEKTPHUCHI.

3amanue Ne 24. CoctaBuTh ypaBHEHHE napaboIIbl, €cin JaHbl Ko-opauHathl ee ¢okyca F (6 — P; 12 — P) u ypaBHeHue aupexkrpucs d
:Px+y=0.

3aganue Ne 25. C IOMOIIbIO IIOBOPOTAa MPSIMOYTOJBHON JEKapTO-BOH CHUCTEMbl KOOPAMHAT IIPUBECTH JAAaHHOE YypaBHEHHUE
KpHBOM K KAaHOHHMYeckoMy BUny. Hammcare Qopmynsl mpeoOpazoBaHus | U300pa3HTh KPUBYIO Ha yeprexe: (2 — 3P)x2 +
6Pxy + (2 + 5P)y2 +2 +6P = 0.

3aganue Ne 26. C HOMOILBIO MapauIeIbHOTO IIepeHoca CUCTEMbI KOOPIMHAT IIPUBECTH K KAHOHHYECKOMY BHY CIeIyIollee ypaBHe-
HHE KpUBOil. 3anucats GopMyIbl IpeoOpa3oBaHus U U300pa3uTh KpuBYIo Ha ueprexke: (P + 11)x2 + (P — 7)y2 — (2P +22)x + (4P
—28)y +4P - 28 = 0.

3ananue Ne 27. IIpuBecTu AaHHOE ypaBHEHUE KPUBOH K KAHOHHYECKOMY BUAy, 3anucarh GopMyiisl Ipeodpa3oBaHus U H300pa3uTh
Ha yepTexe: 9x2 — 6xy + y2 +6Px — 2Py + P2 = 0.

3ananue Ne 28. CocraButhb Gpopmyisl adpduHHOTO MpeodpazoBa-Hus, 3Has, uto Touku A(0; 0), B(1; 0), C(0; 1) nepexonsT B TOUKH A
(P; P), B (2P; 8 — P), C (-P; P -6).

3ananue Ne 29. ApdunHoe npeodpa3zoBanue 3a1aHo GpopMyaamu:

Haiitu o6pazel Touku A (—P; 2P — 14) u npsimoit Px — y + 2P = 0, a Tak)xe HHBapHaHTHBIE TOYKU NPEOOpa30BaHUsL.

3aganue Ne 30. Haiiti koopanHate! o6pa3a Touku A (P; 9 — P) mpu roMoTeTHH ¢ IEHTPOM C (—P; 2P — 10) n xoappuunentom
k=3.

Kpurepuu onenku

Otmerka «oTian4HO», 84-100%, moBbIIeHHBIH YpoBeHb. O0yuaroluiics 00Hapy KU BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe
3HaHME y4eOHO-IIPOrpaMMHOI0 MaTepHala, yMEHUE CBOOOAHO BBIIONHATH 3aJaHUs], IPELyCMOTPEHHBIE IPOrPaMMOM, YCBOMIT
OCHOBHYIO JIUTEPATYPY ¥ 3HAKOM C JIOTIOJIHUTEIbHOM JIUTEpaTypOi, pEKOMEHJOBaHHOM NPOrpaMMOM JUCHUIIINHBI, YCBOMII
B3alMOCBSI3b OCHOBHBIX IOHSTUH IUCIUILUINHBL B UX 3HAUEHUU UL IPUOOpeTaeMoii Ipodeccuu.

OtMmeTka «xopommoy», 66-83%, moporosslil ypoBeHs. OOy4aronuiics 0OHapyX U MOJTHOE 3HAHHE YI€OHO-IIPOrPaMMHOTO
MaTepuaa, yCIEeIIHO BBIIOIHUI IPelyCMOTPEHHBIE IPOrpaMMOM 3aJaHus, YCBOUI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO
HpOrpaMMOH TUCIUIUINHEL, TIOKa3aJl CHCTEMAaTHYECKUH XapaKTep 3HaHUH [0 AUCLUILIMHE U CIIOCOOCH K UX CaMOCTOSATEIbHOMY
TIOTIOJTHEHHIO U OOHOBJIEHHIO B XOJIe JalbHelmel yaeOHol paboThl  IPO(eCCHOHANBHON eI TeTbHOCTH.

OTMeTKa «yJIOBIETBOPUTEILHOY, 50-65%, moporoelii ypoBeHb. O0y4aromuicss 0OHapyKUJI 3HaHHE OCHOBHOTO y4eOHO-




MIPOrpaMMHOTO MaTepuaia B 00bemMe, HeOOXOAUMOM ISl TasibHeHIel yueObl U npeacrosieil paboTel 1o npodeccuu, CrpaBHiICs ¢
BBITIOJTHEHUEM 3aJJaHHH, IPEyCMOTPEHHBIX MPOTPaMMOH, 3HAKOM C OCHOBHOM JIMTEPATYpOil, pEKOMEHIOBAHHOM MPOTpaMMOi
JTUCLUIUIMHBI, TOMyCKAaeT HETOYHOCTH, 00J1a/1aeT HEOOXOJMMbIMH 3HAHUSAMHU JUISL UX YCTPAaHEHHUS 1101 PYKOBOICTBOM.

OTMeTKa «HEeyIOBIEeTBOPUTEIbHOY, MeHee 50%, ypoBeHb He copmupoBaH. CTyIeHT He 3HaeT 3HAYUTEIbHON YacTH IPOrPaMMHOTO
MaTepHala, JI0IyCKaeT CyIleCTBeHHbIC OIIMOKH, HE YMEET BBLACIUTh IJIaBHOE U JIEJIATh BHIBOJIBL.

KonTponbHbie paboThI
1 cemectp

Kontponbnas pabota Nel. Bekrops! 1 neiicTBUs HaJ HUIMH

1. Han napamrenorpamm ABCE, O — touka nepecedenns ero auaronaieit; K, M, P, H — cepeaunst cropon AB, BC, CE u EA.
ITomaras, yto KM = el, KH = e2 , Beipa3uTs uepe3 el u e2 cieayronue 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.

2. B tpeyronsuuke ABC Bekropsl AK, BM u CP nHanpasnens! o meauanam, O — Touka nepeceueHus Meauan. Haiitu B 6asuce el =
AB, €2 = AO KOOpIUHATbl 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. O6wem TeTpaspa pasen 5. Tpu ero BepinHbl HaxoaaTcs B Toukax A(2,1,-1), B(3,0,1), C(2,-1,3). HaiiTu koopIuHATHI 4eTBEPTOM
BepiIMHbI D, eciy U3BECTHO, YTO OHA JIS)KUT Ha OCH OPJIMHAT.

2. B mapamnenenunene ACBEA1BICI1E] touku K, M, P, H sBistrorcst cepenunaMu 60koBbIX pedep. [IpuHuMas 3a 6asuc
npoctpancTBa BekTopsl €1 = AB, €2 = AE, e3 = AK, BbIYHCINTh KOOPANUHATHI CICAYIOIINUX TPOCK BEKTOPOB U BBISICHUTB, SBJISIOTCS
T OHU KOMIUTaHApHBIMU:

B-1. BP,AlH, AEl; B-2. KP, ACl,CK;

B-3. BIEI,BEl, HB; B-4. EP,PH, AlB,;

B-5. BIE, AC1,ABI; B-6. AlC, BEI1, BC;

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

B-9. BE1, AC1, BC1;  B-10. KC, BH, BK.

3. B mpoctpancTBe gaHbl BekToph : a (1; -2; 2), b (-3; 1; 4), ¢ (2; =3; 1). Haiftu cxansipHbIe TTPON3BEICHUS:

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).

Konrponsnast pabota Ne2. YpaBHeHUE NPsSMOIA Ha TIOCKOCTH

1. Ha miockoctu 3amansl Tpu Touku A(x1; yl), B(x2; y2), C(x3; y3).
1 Bapuant A (-2; 0), B (2; 4), C(4; 0)

2 Bapuant A (0; -3), B (12; 3), C(6; 9)

3 BapumanT A (6; 1), B (2; 7), C(-2; 5)

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

S BapumanT A (1; 3), B (7; 2), C(-1; -2)

6 Bapuant A (-3; 1), B (1; 4), C(5; -2)

7 BapuanT A (2; 2), B (6; —4), C(2; -4)

8 Bapuant A (3; -1), B (-2; 1), C(2; 3)

9 Bapuant A (—2; 4), B (6;-1),C(4; 1)

10 Bapuanr A (—1; 0), B (5; 2), C(1; 4)

Haiinure:

1) ypaBHEHUS U ITIMHBI CTOPOH TpeyroiabHuka ABC;

2) ypaBHEHHE BBICOTHI TPEYTOJIbHUKA, ONMYIIEHHON 13 ToukH C;

3) ypaBHEHHE MeIuaHbl TPEYroJbHNUKA, IIPOBEICHHON 13 BEpIIUHBI B;
4) ypaBHEHHE MPSIMOA, cozepikalieii Ouccekrpucy yria A,
ypaBHEHHE MPAMOI, Npoxosiel yepe3 BepinHy B 1 napasnensHoi npsimoit AC;
5) ypaBHeHue cpennell muHuu Tpeyroibsauka ABC, napamiensnoit BC;
6) BHyTpeHHHME yriibl TpeyronbHuka ABC;

7) KOOpAMHATHI LIEHTpa TsHKecTH TpeyroabHuka ABC;

8) mnomanp Tpeyroiapauka ABC;

9) 1eHTp BOMCAaHHOH OKPY)KHOCTH;

10) wmeHTp omucaHHON 0KOJIO TpeyronbHuka ABC OKpyKHOCTH.




2. CocTaBUTh ypaBHEHUE NPSAMOL, npoxosuei uepes Touky M (1; 2): a) napamnensHo npsamoil 2x+ 5y +1=0; 0)
NEePHeHIUKYIISIPHO TpsiMol X —y — 4 = 0; B) moa yriiom 450 k nipsimoit 2x + 3y +4 = 0.

3.CocTaBuTh ypaBHEHHE OKPYXKHOCTH ¢ neHTpoM S(1; 2) n kacatomelicsa npsamoii 2x —3y —1 = 0.

4.Yka3aTh napbl napajuielibHbIX, IEPECEKAIONIMXCS, TEPICHINKYIAPHBIX psambIX: L1: 2x —y—-1=0, L2: 4x—2y-5=0, L3: x +
2y-3=0,L4:3x-5y-1=0.

B cnemyromux 3agaHnsAX BMECTO IapameTpa P momcTaBbTe HOMEp BaIlero BapHaHTa.

5.Ha nnockoctu faH yeTbipexyroibHUK ABCE. BhIACHUTB, SIBIISIOTCS JIM €10 AUArOHAIN B3aUMHO IEePIEeHIUKYIIIPHBIMU, €CIIU
M3BECTHBI KOOpaMHAThI BekTopoB  AB(P; 2P-2), BC(1-2P; 3—P), CE(3P; 2P-4).

6. lan Terpasap ABCE. Haiitu 06beM TeTpasapa, mwiomaau rpaneit ABC u ABE u yron mexny HuUMH, A1uHY BbicOoTl AH
TeTpa’apa, mHy BeicotTel BK rpanu ABC, yron mexay pedopamu AC u AB. Koopaunater Bepiiua Tetpasapa:  A(P; 1; 0), B(P+1;
0; 5), C(0; P; —1), E(1; 2; -3).

KonrponbHas pabota Ne3. Kpusble BToporo nopsiaka.

B crnenyromux 3agaHusx BMecTo napaMmerpa P nosicraBbTe HOMep Ballero BapuaHTa.

1. lana xpuBas BToporo nopsiaka. 1) IIpusenure kpuByro K KAHOHUYECKOMY BUJY U OIpe/ieNIuTe ee BUJ. 2) Beruucnure
KoopauHatel (okycoB. 3) Hanwummre ypaBHeHus aqupektpuc. 4) Hamumure ypaBHEeHHE KacaTeIbHO, IPOXOAIIEH Yepe3 TOUKY
A (2;-3).5) Ompenenure, umeeT 11 KpuBas LHeHTp. 6) Haiinure BeKTOpbI aCUMITOTUYECKOTO HAIPaBICHUS Ul TaHHON KPUBOIL. 7)
Brimonaute yeprex.

1 BapmanT 9 X2 + 13 y2 + 18xy + 18x +22y-11=0

2 BapuanT 7 X2 - 32 y2 +20xy + 30x + 12y +63 =0

3 BapuanT 25 x2 +40 y2 - 52xy + 66x - 60y + 9 =0

4 BapmanT 13x2 +18y2 +42xy+36x+36y =0

SBapuanT 5x2 -27y2 -6xy -16x- 48y-36 =0

6 BapuanT 40 x2 + 25 y2 + 52xy + 88x + 68y +16 =0

7 BapuanT 8§ X2 + 17 y2 +20xy +24x + 36y +16=0

8 BapuanT X2 + 9 y2 + 6Xy - 6x - 6y -12=0

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

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

2. Man smunc Px2 + 16y2 = 4P. HaiiTu ero noiyocu, KOOpAUHATH (POKYCOB, IKCLIEHTPUCUTET U YPABHEHUS TUPEKTPHUC.
N300pa3uth JaHHBIN UIMIC B CUCTEME KOOPAUHAT.

3. CocTaBuTh ypaBHEHHE MapaboIIbl, €CITH JaHBI KO-opauHaTsl ee ¢pokyca F (6 — P; 12 — P) u ypaBHEHNE TUPEKTPHUCHI d:Px+y
=0.

4. HartucaTs ypaBHEHHE THIIEPOOITHI, MPOXOIAIIel yepes Touky (1; 2)., acCuMITOTaMHU KOTOPOH CITy>KaT IpsSMbIe

5. Hanmcatb ypaBHeHHE JIMHUY BTOPOTO MOPsAKA, LEHTP KOTOopoil Haxoautes B Touke K (1; 2) a ogHOM U3 AUPEKTPHC CIIYKUT
mpsiMasi X = 2, 3Hasl, 9TO JIMHHS MPOXOIUT depe3 Touky M(5; 6).

6. HenmpuBoms K KaHOHMYECKOMY BHJY HaiTH: 1) LEHTp JTMHMM; 2) aCHMITOTHYECKHE HAIIPABJICHUS; 3) HANIKCATh YPABHCHHE
KacaTeJIbHOM K KpUBOH, IPOXOIAIIEH Yepe3 BHIOPaHHYIO TOUKY; 4) AnaMeTp, MPOXOASIINIA Yepe3 Havuano KOOpJIHHAT; 5) IuameTp,
CONPSDKEHHBIN BEKTOPY ; 6) ypaBHEHUS INIaBHBIX JUAMETPOB.

Kontponbnas padota Ne4. ITpeoOpa3oBaHHUs TIOCKOCTH.

1. TToctpouts 06pa3z 1 ABC: A (-1;2); B(3;4); C(5;0):

a) npu noBopote Ha yros 900 BOKpyr Havana KOOpIUHAT;

6) npu ieperoce Ha Bektop  (0;-2);

B) LICHTPAJILHON CHMMETPHHU OTHOCHUTENBHO ToukH S (1;-1);

I') OCEBOI CHMMETPUH OTHOCHTEIBHO mpsiMoit |1 x +y=0;

1) romoretud ¢ reHtpoM S (1; -1)u k=-1/2

2.0npenenuts BUA NpeoOpa3oBaHus:

a) 0) B) r)

.Haiitu  ypaBHeHWe oOcCH CHMMeTpuUH, TIpu KoTopoi Touka M (1;-2) mepexoaut B Touky M_ (3; 4).
. Haiitu nentp cummerpuu, npu kotopoii Touka M (—3; 4) nepexoaut B Touky M1 (1; 2).

. Hanmcats opMyIibl IEHTPaIbHOM CHMMETPHH OTHOCHTEIBHO TOUKA S (2; —1).

. HammncaTs (opMysbl mapauiesIbHOTro IepeHoca ¢ BEKTOPOM

. Hanimcats opmyiisl apaiuiensHoro nmepeHoca, mpu koropom touka M (—1; 2) nepexoaut B Touky ML (3; 4)

. Hanimcats opmyist oceBoit cummerpun ¢ ocbto |1 2x+3 =0

. Harmucats opmynsl moBopota ¢ nentpom S (1;3) Ha yron 600.

10. Jaubt okpyxkuoctn - 1: (x—1)2+(y-1)2=1 u 2. x+22+(y-4)2=9; ABC u I[I: A (2;1), B(3; -
2), C(1;0), .Haiiti ueHtp u ko3pUIMEHT TOMOTETHH, TP KoTopoit: a) _100°-2; 6) _20101;

B) JABC "1 1) 71 [1TABC

O 01NN A~ W

2 cemecTp

Kontponbnas padota Ne5.

CkansipHoe, BEKTOPHOE U CMEIIaHHOE NTPOU3BEAEHHS BEKTOPOB

1. lanst BexTopsl : a (1; —2; 4), b (-3; 4; 0), ¢ (2; —3; 5). Haiiru BexTopHsie nmpousseaenus: [ab], [bc], [ac], [b, 3c], [2a +b, c].

2. Haiinute cMemannoe mpoumssenenne BekropoB U =(1,3,-1),v=(-2,0,3) u w=(4, 1, 0) u onpenenure, IpaBoi WIx
JIEBOM SIBIISIETCS 9TA TPOIKa BEKTOPOB.

3. Maubl BepmmHbl Tetpasapa A(2; —1; 1); B(5; 5; 4); C(3; 2; —1); D(4; 1; 3). Haiitu 06bem TeTpaspa u miomais rpaan ABC.

4. Beunciute mwionians TtpeyronsHuka ABC u mmuny Beicotsl AH, ecn A(2; 1; 0), B(-3; —6; 4),C(-2; 4; 1).




5.B Ttpeyromsroit mpusme ABCA'B'C' Bextopsr AB(0; 1;-1)u AC(2; —1; 4)ompenemnsiror ocHOBaHHe, a BEKTop AA'(-3;
2; 2) HampaBiieH o 6okoBoMy peOpy. HaiiTu a) 00beM npu3Mel; 0) TUIOLIAIU TPaHeii; B) BEICOTY; I') yros Mexay pedpamu B'C' u
AA'

KonrponbHas paboTta Ne6. YpaBHeHHE IIIOCKOCTU U NPSIMON B IIPOCTPAHCTBE.

B3anmnoe pacnonoxenne npsMbIX U TIOCKOCTEH.

1. CocTaBUTh ypaBHEHHE IIIOCKOCTH, IIpoXosiielt yepe3 Touky C, fesiryto oTpe3ok AB B oTHomeHnn [ = —, IepIeHIUKYIIIPHO
kopsamoir K: , tme A (-1;2;4), B (15; 12; -6).

2. CocTaBUTh ypaBHEHUE INIOCKOCTH, NEpHEHAUKYISIpHOH oTpesky O102 u npoxoasieit uepes ero cepenuny, rae Ol u 02 —
ueHtpsl chep @1 u 2.

OL:(x-1)2+(y+1)2+(@2z+4)2=16 " O2:(x+1)2+(y-3)2+(z-2)2=09.

3. Kak pacnonosxeHsl IpsiMbie

k: u m: BpocrpaHcTBe E3?

4. HaiiTit KOOpANHATHI JTF000# TOYKH, JISKAIeH Ha MPOSKIUK  TpsAMoit  K: Ha IUIOCKOCTh : X +y+z+1=0.

5. CocTaBUTh ypaBHEHHE IUIOCKOCTH, IIPOXOMAIICH depes IMHUIO IepecedeHus wiockoctet [1: 4x+y+3z+4=0 u [1: 2x -5=0

u touky M (1; 4; 1).
6. Yepe3 TOUKyY nepecedeHus IOCcKoCTH : 2X — 3y + 2 — 1 =0 u ocu (0Y) mpoBecTH NpsMyIo, HapaIenbHy0 IpsIMoii K :
7. Haiimure paccrosiaue ot Touku A(2; —4; 5) mo mwiockocTH, npoxosieit yepes touku B(—; —3; 4), C(5;5;-1), D(1;-2; 2).

C menpio KOHTPOJIS 3HAHHUH CTYIEHTOB I10 TeMe « Y paBHEHHE TUIOCKOCTH U IPSMOH B MpocTpaHcTBe. B3anMHoe pacnonoxeHne
HPSMBIX U IIOCKOCTE» MOKHO IIPOBECTH KOHTPOJIBbHYIO pabOTy 110 BapUaHTaM.

Bapwuanr 1

1. Maust Beprmabl mupamunst ABCD: A(1; 0;, 3), B(0; 2; 5), C(-1; 3; 2), D(5; 0; 2). Haiitu a) ypaBHenue rpanu ABC, 0)
ypaBHeHue npsamoii AB, B) ypaBHeHue BoicoTsl DH, T) ypaBHEHHE TIIOCKOCTH, POXoAsiiel yepe3 Touky C nmapaiesabHO rpaHu
ABD, 1) BEIUMCINTb KOCUHYC yTila Mexkay psmMbIMU AB u BD, e) Beraucnuth aiauny BeicoTsl DH.

2. Haiitu paccrostaue ot Touku M(2; —1; 3) mo npsmoit

3. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, KOTOpasi IPOXOAUT Yepes3 NPSIMYI0 IIePeceUeHus INIOCKOCTEH — IepNeHIUKYIISIPHO INIOCKOCTH
4. Nausl BepiinHel Tpeyroibauka A(—06; 3), B(8; 10), C(2; —6) u npsimass  OrnipeiesiuTh, KaKUe CTOPOHBI TPEYTOJIbHUKA
MEPECEKAIOTCS JTaHHOM MPSAMOM.

Bapuanr 2

1. lausr Beprmasl mupamMuasl ABCD: A(4; 2; 0), B(1; —1; 3), C(0; 2; 1), D(-1; —1; 2). Haiitu a) ypaBuenune rpanu ABC, 6)
ypaBHeHue npsamoit AC, B) ypaBHeHue BbIcOTbl DH, I) ypaBHEHHE IOCKOCTH, IPOXOAAIIEH yepe3 TOUKy A mapaulesIbHO FpaHu
BCD, 1) BBIYHCIHTH KOCUHYC yTia Mexay npsamMbiMia AB u BC, e) BeruuciuTh 1iiuHy BeicoTsl DH.

2. OnpezenuTe B3aMMHOE PACIONOKEHUE NPSAMOIL, 3aJaHHOM KaK IIepeceueHue IBYX IIIOCKOCTEH U INIOCKOCTH

3. Haiitu ypaBHEHHE IIJIOCKOCTH, MPOXOAAIIEH Yepe3 NpAMYyI0 Y HepIEeHIUKYIIPHOM MI0CKOCTH

4. HanmcaTb ypaBHEHHUE MIPSIMOI, NPOXOIAILEH Yepe3 TOUKY NepecevueH sl MPAMBbIX U MapajuIeIbHO MPSIMOiL

Bapwuant 3

1. lanbr Bepmuuel  mmpamuasl ABCD: A(1; 0; —4), B(0; 2; 3), C(-1; 1; 5), D(1; 0; 6). Haitru a) ypaBuenue rpanu ABC, 6)
ypaBHeHue npsamoii AB, B) ypaBHeHue BoicoTsl DH, T) ypaBHEHHE MII0OCKOCTH, NpoXoasuiel yepe3 Touky C napajuiesbHO rpaHu
ABD, 1) BEIYHCIUTH KOCHHYC yTa Mexay npsMeiMu AB u BD, e) Berauciuts ninuHy BeicoTsl DH.

2. Haiitu paccrosiHue ot Touku M(2; 1; —1) no npsamoit

3. HaiiTn ypaBHEHHE MJIOCKOCTH, MTPOXOAAIIEH uepes npsmMble

4. TaHbl ypaBHEHUS IBYX CTOPOH MPSIMOYTOJIBHUKA | OJHA U3 ero BepiuH A(—2, 1). HaiiTu ruiomans npsiMoyrosjbHUKA.

Bapmuanr 4

1. Mansr Beprmas mupamuasl ABCD: A(1; 1; 3), B(5; 2; 0), C(-1; 0; 1), D(-1; 3; 2). Haiitu a) ypaBuenwue rpariu ABC, 6)
ypaBHeHue npsamoiit AD, B) ypasaenue BbicoTbl DH, ') ypaBHeHHE MII0CKOCTH, MPOXOIAIEH yepe3 TOUKy B nmapasiensHo rpanu
ACD, 1) BEIMHCITUTH KOCHHYC yTa Mexay npsMeiMu AB u AC, €) BerauciuTh AnuHy BeicoTsl DH.

2. Haiitu npoexuuio Touku A(3; 2; —1) Ha MI0CKOCTh

3. OnpenenuTh B3aMMHOE PaCIOI0KEHHE IPSIMBIX

4. Yepes Touxy M(1; 2) mpoBecTH IpsAMYIO Tak, 4TOObI OHA MIPOLIIA HA PAaBHBIX paccTosHUAX OT Touek A(3; 3) u B(5; 2).

Kontponbnas padora Ne7. [loBepXHOCTH BTOPOTO MOpSIKA.

1. Ha3BaTh NOBEpXHOCTb M N300pa3uTh ee:

a) x2+2z2=2y, 0) —y2+x2=2z; B)4x2 +y2+8z2-16=0; 1) +1.
2. HccrienoBaTh ypaBHEHHE OBEPXHOCTH BTOPOTO MOPSIIKAa METOJIOM CEUCHHH, ONPEACITUTD BH]I IIOBEPXHOCTH U CXEMaTHIESCKU
n300pa3uTh B MPSIMOYTOJILHOW JIGKaPTOBOM cHCTeMe KoopauHaT. ClenaTh 4epTexK.
1 BapuanT 144 x2 +64y2 +3622 — 567=0

2 Bapuant 16x2 + 4y2 —-z2 +16=0

3Bapuant 16x2— 4y2+822 = 64

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

5Bapuant x2 + y2 — 4z2 +4=0

6 Bapuantr 9y2 - zZ2+4x2+36=0

7 Bapumant x2 + 4y2- 4z2 +16=0




8 Bapmanr x2+ 4y2 — 16z=0
9 Bapuantr 2x2-2=0
10 Bapmanr —x2= 32y-—47z2

Kpurepun onieHKH KOHTPOJIBHOM pabOTHI

OmeHKa «OTIMIHO» BHICTABISIETCS, €CIU CTYACHT MMeeT IITyOOKHe 3HaHHs yIeOHOTO MaTepHalia o TeMe KOHTPOJIbHOU paboTHl,
MOKa3bIBaET YCBOCHUE B3aMMOCBS3H OCHOBHBIX IOHATHI HCIOJIb3YEMbIX B padOTe, CMOT OTBETHThH HA BCE YTOUHSIOIINE U
JIOTIOJTHUTEJIbHBIE BOIPOCHL. CTYIEHT AEMOHCTPUPYET 3HAHUSA TEOPETUUECKOTr0 M IIPAKTUUECKOTo MaTepyaia o TeMe MPakTUIecKoi
paboThl, orpeesnseT B3aMMOCBSI3M MEXy [TOKa3aTeIMHU 3a/1a4H, TAaET NPaBUILHBIN aJlTOPUTM PELICHUs, OTIpeesieT
MEXJUCHUILINHAPHBIE CBA3HU 110 YCIOBHIO 3aJaHMA.

O1eHKa «XOPOIIO» BBICTABIISETCS, €CIIM CTYJIEHT MOKa3ajl 3HaHHue yueOHOro MaTepHaia, yCBOWJI OCHOBHYIO JINTEPATYPY, CMOT
OTBETHUTbH MOYTH IIOJIHO Ha BCE 33/1aHHbIE JOIIOJHUTENBHBIE U YTOUHSAIOIINE BOIPOChl. CTyeHT IEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTHYECKOTO MaTepHualia 1o TeMe KOHTPOJIBHOM paboThl, I0MycKas He3HAYUTEIbHBIE HETOUHOCTH IIPH
peLIeHnH 3a1a4, UMesl HEIOJIHOe TOHUMaHHe MEXIUCIUIUIMHAPHBIX CBsI3eH MIPH NPaBUILHOM BEIOOPE aJrOpUTMa PEIeHUS 3aJaHHs.
O1eHKa «yIOBJIETBOPUTEIILHOY» BBICTABIISETCS, €CIIU CTYJCHT B LIEJIOM OCBOMII MaTe€pHajl KOHTPOJIbHOI paboThl, OTBETHII HE Ha BCE
YTOUHSIOIINE U JONOJIHUTENbHbIE BOPOChl. CTyEeHT 3aTpy/HsETCs ¢ IPaBUIIbHON OLIEHKOH NpeUIoKeHHOH 3a1auu, naét
HETIOJIHBIN OTBET, TPEOYIONINI HAaBOISIINX BOIIPOCOB MPENoaaBaTels, BHIOOp aJropuTMa petieH s 3aJa4i BO3MOXKEH pU
HaBOSIUX BOIIPOCAX MPENoiaBaTess.

O1eHKa «HEYJOBJIETBOPUTEIHHOY» BBICTABISCTCACTYACHTY, €CJIM OH UMEET CYILIECTBEHHbIE TPOOEIIbl B 3HAHUSAX OCHOBHOTO y4eOHOTO
Marepuana KOHTPOJIbHO! paboThl, KOTOPHIH MOJTHOCTHIO HE PACKPBUI COZlepKaHHe BOIPOCOB, HE CMOT OTBETUTH Ha YTOUHSIOLINE U
JIOTIOJTHUTENIbHBIE BONPOCHL. CTyEHT HaéT HEBEPHYIO OLIEHKY CUTYallUU, HEPABUIILHO BBIOMPAET AIITOPUTM JICHCTBHIA.

5.3. Tembl nucbMeHHBIX padoT (3cce, pedpepaThl, KypcoBble padoThI U p.)

[TucemenHbIe PabOTHI HE MPEAYCMOTPEHBI.

5.4. OneHounbIe cpeACTBa ISl IPOMEKYTOYHON aTTecTAUU

1 cemectp
Bompocs! k 3auery

. Onpenenenne BEKTOpa.

. Onepanuu Haj BEKTOpaMu (CloxeHue U Bbrautanue). CBoHCTBa.

. YMHOXeHue BeKTopa Ha uncio. CBOHCTBa.

. JIuneiinas 3aBucuMOCTh BeKTOpoB. CBOMCTBA.

. KonnuneapHsle 1 KOMIUTaHapHBIE BEKTOPaA. Y CIIOBHS KOJIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
. bazuc. KoopaunaTs! BexTpa B Oasuce.

. Teopema o 1MHEIHOI KOMOMHAIHM BEKTOPOB.

. CkansgpHoe Ipou3Be/ICHHE BEKTOPOB U €0 CBOICTRA.

. Beruncnenne ckaxsipHOTO IPOU3BEIEHHS BEKTOPOB. JIJIIHA BEKTOPa, YTroJl MeXAY BEKTOPaMH.
10. leneHue oTpe3ka B JaHHOM OTHOLLEHUH.

11. TIpeoOpazoBanue adpdurHOTO pernepa B apPuHHBIN penep.

12. TlonsipHas cuctema koopauHaT. CBs3b MOJSIPHOM U AEKAapPTOBOM CHCTEM KOOPAMHAT.

13. YpaBHeHue npsAMoii (Bce BHIBI).

14. Yron mexay npssMbIME (KOCHHYC, TaHTeHC). PacriosoxkeHune npsmMoii OTHOCHTEIFHO CHCTEMBI KOOPANHAT.
15. B3anumHOE pacroioxXeHue ABYX MPSIMbIX Ha ITIOCKOCTH.

16. PaccTosiHEE OT TOUKH 10 IPSIMOM.

17. OmpeneneHue ¥ reOMETPUIECKNE CBOMCTBA AILIMIICA.

18. BrIBOJ ypaBHEHHS AIIIHIICA.

19. OmpeeneHre U reOMETPUIECKUAE CBONCTBA THIIEPOOJIBL.

20. BeiBox ypaBHEeHHUs TUIIEPOOJIBI.

21. Ompenenenre, BBIBOJ yPAaBHEHUS I TEOMETPHUECKHE CBOMCTBA MapaboIbL.

22. lupekTopHaibHOE CBOMCTBO 3JUTHIICA, THHepOoiIbl 1 Tapabosibl (06e3 BBIBOA).

23. lupekropuaibHOe CBOHCTBO 3JUTUIICA (C BEIBOJIOM).

24. Obuiee ypaBHeHHE KPHBOI BTOporo nopsaka. HaxoxxnaeHue yriia moBopora Inpy YIpOUIeHHH YpaBHEHHUSI.
25. JIeBATh TUIIOB KPUBOM BTOPOTO MOPSIKA.

26. Onpenenenue quaMeTpa. YpaBHEHUE JUaMeETpa.

27. lleHTp KpUBOIA BTOPOTO TOPSKA.

28. IlepecedueHne KpUBOW BTOPOTO TOPSIIKA C MIPSIMOIA.

29. OnpeneneHne CONMPSHKEHHbBIX IHAMETPOB. Y CIIOBHE CONPSIKEHHOCTH.

30. BeiBo1 ypaBHEHUS KacaTeJIbHOM.

31. AcumnrToTa. YpaBHEHNE aCHMITOTHI.

32. IIpeobpa3oBanue miockocTy. I'pymma npeodpa3oBaHH.

33. OIewxenus | u Il pona. Buger nemxenuii. Marpuina aprokeHns. CBOMCTBA IBHKCHUS.

34. OceBas cummeTtpusi. CBoiCTBa. AHAJIUTUYECKOE 3aaHUE.

35. I'pynna npeoOpazoBanuii HOA00US 1 €€ ITOATPYIIIbl. AHATUTHYECKOE 3a1aHue.

36. 'omoteTns u ee cBoiicTBa. CBA3b TOMOTETHH ¥ OAO0OMS. AHAIUTHYECKOE 3a1aHHE.
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38. IToBopoOT U ero cBoiicTBa. AHANUTUYECKOE 3aJJaHKe TIOBOPOTA.

39. INapasutesbHBIM IEPEHOC U €ro CBOWCTBA. AHAIMTHYECKOE 3a/1aHue. Jloka3aTh, YT0 MHOXKECTBO NIEPEHOCOB 00pas3yroT
TpyImy.

40. Kitaccuduranus Bcex mpeoOpa3oBaHHA.

Kpurepuu onienku 3auera

3aureno, 50-100%. O6yuaromuiicss 0OHapy>KII 3HAHIE OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO MaTepHana B 00beMe,
HEOOXOIMMOM I TaNbHEeHIel yaeOsl u npeacTosmeii padboThl 1Mo mpogeccuu, CIpaBHIICS C BHITOJHEHUEM 3aIaHUH,
IIPEeyCMOTPEHHBIX IIPOrPaMMOM, 3HAKOM ¢ OCHOBHOM JIMTEPATypOl, pEKOMEHIOBAaHHON IPOrPaMMOM TUCIUIUINHEL.

He 3auteno, menee 50%, ypoBeHb He copmupoBan. CTYICHT He 3HACT 3HAUUTENBHON YacTH IPOrPaMMHOT0 MaTepHuala,
JIOIYCKaeT CYIIECTBEHHBIE OIIMOKHU, HE CIIPABHJICS C BHIIMOJHEHNEM, 3a/IaHUI HE YMEET BBIJICIUTh TJ1aBHOE U JENATh BEIBOJIBL.

2 cemecTp. Bonpocs! k 3k3aMeHy

41. KoopauHaThl BEKTOPOB M TOUYEK B IpocTpaHcTBe. AQdunnas cuctema u [1JICK.

42. CmemaHHOE TTPOU3BEACHNE BeKTOPOB. OIpeaesieHie u CBOHCTBA.

43. BexTopHOE Npon3BeeHNe BEKTOPoB. OmpeaesieHne, CBOHCTBA, TEOMETPHICCKHINA CMBICIL.

44. HaxoxeHne KOOpAWHAT BEKTOpa BEKTOPHOTO MIPOM3BEACHUS.

45. T'eoMeTpU9eCKri CMBICT CMEIIaAHHOTO TIPOU3BEICHHS.

46. OcHOBHBIEC BUBI YPAaBHEHHUIH IIOCKOCTH.

47. IlpeobpazoBanue apduHHBIX pernepo B A3.

48. UccnenoBanue o0IIero ypaBHEHUs INIOCKOCTH. PacmonoskeHue MI0CKOCTH OTHOCUTEIBHO CUCTEMbI KOOPAUHAT.

49. PaccTosiHUE OT TOYKH 10 MJIOCKOCTH.

50. Yron Mexy MI0CKOCTSAMU.

51. YpaBHeHHE IPsMON B IPOCTPAHCTBE.

52. B3auMHOe pacrosioxKeHne MPSAMBIX B IPOCTPAHCTBE.

53. B3auMHO€E pacoiokeHue 2-X MIOCKOCTEN B IPOCTPAHCTBE.

54. Hunuuapudeckas noBepxHocTh. OnpeeneHue, BbIBO ypaBHE-HHUSL.

55. Konnueckas nosepxHocTs. OnpeeneHue, BEIBOJ, YPaBHEHHUS.

56. IloBepxHocTh BpaweHus. OnpenenaeHue, BbIBO ypaBHEHUS.

57. DMIANTHYECKUH TapaboIouI.

58. Dnnuncowns.

59. JIByXnoJOCTHBIN TUIIEpOOIIOU].

60. OTHOTIOJIOCTHBIH TUIEePOOTON/.

61. BektopHOe N-MepHOE MPOCTPAaHCTBO VN. AKCHOMBI, CIIEACTBHS.

62. Onpenenenne K-MepHOH MIOCKOCTH M CIIOCOOBI €€ 3aIaHHsl.

63. Onpenenenre U akCUOMBI MpocTpaHcTBa AN. OCHOBHBIE TIOHS-TUS U CIIEJICTBHS.

64. EBxiin1oBo BeKTOpHOE N-MEpHOE MpocTpaHcTBo EN.

65. EBxiin1oBo N-MepHOE TOYEYHO-BEKTOPHOE MPOCTPAHCTBO . AKCHOMBI, CIIEJICTBHSI.

66. T'nmepOonmmaeckuii mapadoIon.

67. bumuaeiinas gopma. Ksanmparudnas gpopma. Marpuria kBaapatunaaoii Gpopmer. [IpuBeenue kBaapaTtnaHoi HOPMEI K
KaHOHMYECKOMY BUJY.

68. Onpenenenue kBaapuku. Kagpuka B A2 u A3. LleHTp KBagpu-KHU.

69. Kanonndeckue ypaBHeHHs 17 BHIOB KBapHUK.

70. Teopema o npuBEICHUN OOIEr0 YpaBHEHHS MOBEPXHOCTH 2-TO MOPAIKA K KAHOHMYECKOMY BHIY.

Kputepun oneHkn 3x3amMeHa

OtMmeTKa «OTIU4HOY, 84-100%, MOBBIIIEHHBIH ypoBeHb. O0yJaronuiics 0OHapy>KUJI BCECTOPOHHEE, CUCTEMaTHUECKOe 1
riy0oKoe 3HaHHE Y4eOHO-TIPOrpaMMHOI0 MaTepHaja, yMEeHHe CBOOOTHO BHIIIOIHATH 3aJaHUS, TIPEAYCMOTPEHHbIE
IIPOrpaMMOM, YCBOMJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIIOJIHUTENBHOM JIUTEPATYpPOU, PEKOMEHIOBAaHHO! IIPOrpaMMOii
JVCIUILUIMHBI, YCBOMJI B3aMMOCBSI3b OCHOBHBIX MOHSATHH TUCHUILIMHBI B UX 3HAUYCHHUH JUI IpHOOpeTaeMoi mpodeccui.
OtMmeTka «xopomo», 66-83%, moporoBelii ypoBeHb. OOyuaronuiicsi 00Hapy KW MOJTHOE 3HAHUE y4eOHO-TIPOrPaMMHOTO
MaTepHaa, yCIelIHO BBIIOIHUI IPEeJyCMOTPEHHBIE IIPOTPaMMOM 3aJJaHusl, yCBOUJ OCHOBHYIO JIUTEPATYPY,
PEKOMEH/IOBaHHYIO IIPOrPaMMOM JAMCIMIUTHHEIL, TIOKa3aJl CHCTEMaTHIECKHH XapakTep 3HaHUH 110 JUCLUITIIMHE U CIIOCOOEH K
MX CaMOCTOSTEIILHOMY TIOIIOJIHEHHIO M OOHOBJICHHIO B XOJI€ JAalbHeHIel yueOHo paboThl U podecCHOHATBHON
JeSITEIbHOCTH.

OTMeTKa «yAOBIETBOPUTENBHOY, 50-65%, mOporoBeIid ypoBeHb. OOyUaromuiicss 0OHapy KT 3HaHHE OCHOBHOTO y4eOHO-
MIPOTPaMMHOTO MaTepHaja B 00beMe, HeOOXOAMMOM IS AajbHEHIIeH yaeOrl 1 pecTosAer paboTsl o mpodeccu,
CIIPABUJICS C BBIIIOJIHEHUEM 3aJJaHUM, IPE1yCMOTPEHHBIX IPOrPAMMOM, 3HAKOM C OCHOBHOH JINTEPATYPOH, pEKOMEHI0BAHHOM
MPOTPaMMOI! JUCIUIUINHEI, TOIyCKaeT HETOYHOCTH, 001ajaeT HEOOXOIUMBIMI 3HAHUSAMH UIS MX YCTPAaHEHHS O]

PYKOBOJICTBOM.

6. YYA EBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOZY JIS)
6.1. Pekomenayemas JiuTepaTypa

6.1.1. OcHoBHasi 1UTEpaTypa




ABTODBI, COCTABHTEIH 3arnaBue W3natenbCTBO, roj . aapec
JI1.1 |Aranacsu JI.C., I'eomerpus: yuebHOe nmocodue: B 2-x yactax |Mocksa: KHopyc,
Bazpuies B.T. 2011
JI1.2 |Aranacsau JI.C., I'eomerpus: yueOHOe mocodue: B 2-x yactax |Mocksa: KHopyc,
Bazpuies B.T. 2011
6.1.2. JlononHuTeIbHAS IUTEPATYpPa
ABTODBI, COCTaBUTENHN 3arnaBue W3narensctBO, TOX D1. agpec
JI2.1 |TemepbOekoBa A.A. Amnanutnyeckas reometpust. [Ipaktukym mo  |[CopHO-AuTaiick: http://elib.gasu.ru/index.ph
peleHHIo 3a1a4: yueoHoe rmocobue BUIITATY, 2019 p?
option=com_abook&view
=book&id=3437:956&cati
d=5:mathematics&Itemid=
163
6.3.1 Ilepeyens MPOrpaMMHOr0 o00ecredeHnst
6.3.1.1/]SMART Notebook
6.3.1.2|Moodle
6.3.1.3|Internet Explorer/ Edge
6.3.1.4|MoiiO¢uc
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
6.3.1.10|Paint.NET
6.3.1.11|Kaspersky Endpoint Security mis 6usaeca CTAHJTAPTHBIN
6.3.1.12|MS WINDOWS
6.3.1.13|NVDA
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|ba3a maHHBIX «DneKkTpoHHas OHOMHoTeKa ['0pHO-ANTallCKOro TOCyJapCTBEHHOTO YHUBEPCHTETA»
6.3.2.2|MexBYy30BCKast 2JIEKTPOHHAs OUOIHOTEKA
6.3.2.3|OnexTponno-6ubnmoreunas cucrema IPRbooks

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

MCTOZ MPOCKTOB

HpO6JI6MHaSI JICKIUA

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIs)

Homep aynutopnn |Haznauenme OcHoOBHOE OCHaILlCHHE

222 Bl YueOHas ayquTopus A IPOBEACHUS Pabouee mecto npenonasatens. [locanounsie Mecta
3aHTHH JEKIIMOHHOTO THIIA, 3aHATHH obOydaromuxcst (1o KOTUIECTBY 00yJarOIIIXCs).
CEMHHAPCKOT0 THIIA, KyPCOBOTO [lepenocHO# IPOEKTOP, HOYTOYK, 3KpaH

MIPOCKTUPOBAHWUS (BBITIOTHEHHS KyPCOBBIX
paboT), TPYNIOBBIX U WHIANBUIYATBHBIX
KOHCYJIbTAIUi, TEKYIIIETO KOHTPOJIS U
[IPOMEKYTOUHOM aTTecTalii




201 B2 YueOHast ayIUTOpUs s IPOBEACHUS Pabouee mecto npenonasatens. [locagounbie MecTa s

3aHATHN JEKIIUOHHOTO THIIA, 3aHATHIT o0yyaromuxcs (10 KOJIMYECTBY 00yUarouuxcs),
CEMHHAPCKOro THIIA, KYPCOBOTO uaTepakthBHas qocka SMART Board 480iv co
MIPOEKTHPOBAHNS (BBIIOIHEHH KYPCOBBIX  |BCTPOECHHBIM IpoeKkTopoM V25, HOyTOYK.

paboT), TPYIIOBBIX U MHAWBHIYaIbHBIX TpaIULIHOHHBIE AITAiCKHE KOCTIOMBI )KCHCKHE (JICTHHE,
KOHCYJIBTAIIHH, TEKYIIEro KOHTPOJIS U 3UMHHE), TPAIUIHOHHBIE KOCTIOMBI MY)XCKHE (JICTHHE,
POMEXYTOYHO! aTTeCTaluu 3MMHHE), TPAIULHOHHbIE aJTailCKue MKy BOWIOYHbIE

(JrleTHHE), TPaAWIIMOHHBIC IIATTKA MEXOBEIE (JINCHU
KaMyChl), TPAJUIIUOHHBIC MATKU U3 MIKYPHI (MEPITYIIKaA).
Jlekamna:

JIeKaJia MarnoK

JieKaa 1miaThs

JieKaa yerejieka (TpaJuUOHHOTO IUIATh)

JieKaia TPaIuIIOHHON 00YBH U3 KOXH

HOKH JUTSI PE3KU KOXKHI

HOJKHHIIBI IS PE3KH KOXKH

IITAITIO
207 b1 JlexunonHast ayguropust. YdueOHas YueHuueckas J0cKa, MPOEKTOP, SKpaH, CUCTEMHBIN OJIOK,
ayIUTOPUS JJIsl IPOBECHHUSI 3aHATHIA MocaI0uHbIe MecTa 00yJaronuxcs (1o KOJIMYeCTBY

JICKIIMOHHOT'O THIIA, 3aHSATHH CEMHHApPCKOTo (00yuaronuxcs), pabodyee MEeCTo MpenoaaBaTes
THUIIA, KypPCOBOTO MPOESKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadoT),
IPYNIOBBIX U MHIUBHUYaIbHBIX
KOHCYJIBTAINA, TEKYIIero KOHTPOJIS U
MIPOMEKYTOUHOU aTTECTALINU

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

Meronudeckue yKka3aHUs IO OCBOCHUIO AUCIUTLIINH (MOIyIIEH)

Jlexiuu, ¢ OIHON CTOPOHBI — ITO OJIHA U3 OCHOBHBIX (DOPM YUCOHBIX 3aHATHH B BBICIIUX YU4EOHBIX 3aBEJCHUSX, IPEICTABIISIONIAs
co00ii crucTeMaTHIecKoe, OCIeI0BAaTEeNbHOE YCTHOE H3JI0KEHUE MPEToIaBaTeNieM ONPEISICHHOTO pa3/iesia KOHKPETHOH HayK! W
y4eOHOM AUCIUIUIUHEL, ¢ APYTOH — 3T0 ocobas popMa CaMOCTOSATENbHOI paboThl ¢ yueOHBIM MaTepuanoM. JIeKIus He 3aMeHseT
c000i1 KHHUTY, OHA TOJIBKO MMOJTAIKUBAET K Hell, pacKpBIBast TEMY, IPOOIEMY, BEIACISIA TIIaBHOE, CYIIECTBEHHOE, Ha YTO CIEAyeT
00paTUTh BHUMAaHUE, YKA3bIBACT IIyTU, KOTOPBIM HY>KHO CIIeOBaTh, I0OUBasiCh T1y0OOKOro IOHUMAHUS [IOCTABIEHHOM IPOOIeMBL, a
He 0o0IIeil KapTHHBI.

PaboTa Ha NEKIMK — 3TO CIOXKHBIA MPOILIECC, KOTOPBI BKIIIOYAET B ce0s1 TAKHE SJIEMEHTHI KaK CIYIIaHUE, OCMBICIICHUE U COOCTBEHHO
KOHCHeKTUpoBaHHe. J{J1st TOro, 4TOOBI JIEKIHs BBIIONHIIIA CBOE Ha3HAYEeHHe, Ba)KHO IOATOTOBHUTLCS K HEH U ee 3aIiCH elle JI0
IPUXOJa IPenojaBaTessl B ayIUTOpHI0. bes 3Toro nanpHelee BOCIPUATHE JIEKIIUNA CTAHOBUTCS CIOXKHBIM. JIekius B
YHUBEPCHUTETE pacCcunTaHa Ha IOATOTOBICHHYIO ayauTopHio. [Ipenogasarens u3naraer 1000 BOIPOC, OPHEHTUPYSCH Ha Te
3HaHMS, KOTOPBIC JJOJKHBI OBITh Y CTYJICHTOB, YCBOMBIINX MaTepuall BCEX NMPEAbLIYNX JEKIUH. BaxkHo HaydUThCs CilymIaTh
MIperoiaBaTelisi BO BpeMs JIEKIHH, TIOAIePKIBaTh HETPEPHIBHOE BHUMAHHUE K BBICTYIIAIOLIEMY.

OnHako, OJHOTO CIyIIaHUs HeocTaTouHo. Heo0xoaumMo (hUKCHpoBaTh, 3aUCHIBATH TOT IOTOK HH(OPMAIMK, KOTOPBIH co00IaeTcst
BO BPEMsI JIEKIIN — HAYIHTHCS BECTH KOHCIIEKT JIEKIUH, TAe GOPMYIUpOBAIUCH OB HanboJee BaXKHbIE MOMEHTHI, OCHOBHBIE
TIOJIOKCHUS], U3JIaraeMble JeKTOpoM. [l BeIeHUs] KOHCIIEKTa JIEKLUH ClIelyeT UCTIONb30BaTh TeTpaib. BeaeHne koHcnekra Ha
JIMCTOYKAX HE PEKOMEHIYETCs, TIOCKOJIIBKY OHH HE TaK yJOOHBI B HCIIOJIB30BAaHUHU U YacTo TepstoTcs. [Ipu ohopMiIeHIn KOHCIeKTa
JIEKIUHY HEOOXOUMO OCTABIIATH MOJISL, TA€ CTYIAECHT MOXET 3aIllcaTh CBOM COOCTBEHHbIE MBICIH, BOSHUKAIOIINE [TAPaLIENIBHO C
MBICJIIMH, BbICKa3aHHBIMH JICKTOPOM, a TaK¥K€ BOIIPOCHI, KOTOPBHIC MOTYT BO3SHUKHYTH B IPOLECCE CIYyILIaHUs, ‘{T06bl TMOJIYYUTh Ha
HUX OTBETHI ITPY CaMOCTOSITENILHOI MPopadoTKe MaTepraia JIEKIMU, IPU N3yIeHUH PEKOMEHIOBaHHOH JIUTEPATyPhI W
HEMIOCPEACTBEHHO Y MIPeroAaBaTesis B KOHIE JeKIHU. COCTaBIIss KOHCIEKT JICKIUY, CIIeTyeT OCTAaBIATh 3HAUNTEIbHBIN HHTEPBaII
MEXIY CTPOYKaMH. DTO CBSA3aHO C TE€M, YTO HHOTJIa BO3HUKAET HEOOXOIMMOCTh BIIHCATh B IEPBOHAYAIBHBIA TEKCT JEKIIH OJHY
WJIN HECKOJIBKO CTPOYCK, UMCIOIINX IMPUHIUNINAJIBHOC 3HAYCHNUE U TOYCPITHYTHIX U3 JPYTUX UCTOYHUKOB. PaccrosHue MCEXKIY
CTPOKaMH HEOOXOAMMO TaKOKe JJIsl TOTYEPKUBAHHUS CJIOB MIIN 1IEJIBIX TPYIII CJIOB (TaKOe MOJUYEPKUBAHUE BBI3bIBACTCS
HEoOXOIMMOCTBIO IPUBJICYh BHUMAaHHUE K JAHHOMY MECTY B TEKCTE IIPH OBTOPHOM YTeHHH ). OOBIYHO MOIYEPKUBAIOT OIPEIeICHUs,
BBIBOJIBI.

Taxske BaKHO IMOJIHOCTBIO 663 BCSIKMX M3MEHCHUII BHOCHUTE B TETpaab CXCMBI, Ta6J'II/II_[bI, YEPTEXKU U T.II., €CJIM OHU MTPCATIOTIArat0OTCs
B JieKuuH. J{1s Toro, 4To0bI COBMECTUTH MEXaHMUECKYIO 3aIIMCh C IIOYTH JOCIOBHBIM (pUKCHpOBaHHEM HauboJiee BaXKHbIX
HOHO)KCHHﬁ, MOKHO HUCIIOJIB30BAaTh CUCTEMBI YCIIOBHBIX COKpaH.ICHPIﬁ. B TICPBYIO OUCPECAb COKpAIIATCA JJIMHHBIC CJIOBA U T€, YTO
TIOBTOPSAIOTCS B peUH JIeKTopa yaiie Bcero. [Ipu 3ToM caMo cokpaliieHHue J0JKHO OBITh 110 BO3MOXKHOCTH KPAaTKUM.

IIpakTuyeckue 3anarus CaMocTosTenbHas paboTa CTyIEHTOB 110 MOATOTOBKE K MIPAKTUYECKOMY 3aHATHIO JOJDKHA HAYMHATHCS C
O3HAKOMJICHHMS C TNITAHOM CEMHHAPCKOTO (IPaKTUYECKOT0) 3aHATHS, KOTOPBIH BKIIOYAeT B ce0sl BOIIPOCHI, BEIHOCHMBIE HA
o0cyKIeHHe, peKOMEH ALK [0 IIOATOTOBKE K IPAKTUUECKOMY 3aHATHUIO, PEKOMEHIYEMYIO JIUTEPaTypy K TeMe. M3yueHue
MaTrepuaia clielyeT HadaTh ¢ IPOCMOTPa KOHCIIEKTOB JIEKIUi. BocCcTaHOBUB B maMsITH MaTepuall, CTyICHT IPUBOJUT B CUCTEMY
OCHOBHBIE II0JIOKEHUSI TEMBbI, BOIIPOCHI TEMBI, BBIAEIAA B HEW I1aBHOE U HOBOE, HA YTO 00paIlaloch BHUMAHUE B JIEKIUU. 3aTeM
clielyeT BHUMATEIbHO IPOYUTATh COOTBETCTBYIONIYIO ITIaBy YUeOHHUKA.

Jis 6onee yriry6IeHHOrO U3y4EHUsI BOIIPOCOB PEKOMEHIYETCsl KOHCIIEKTHPOBAHIE OCHOBHOM U JJOIIOJIHUTENBHOM JIUTEPATypPhL.




YuTast peKOMEHI0BAHHYIO IUTEPATYPY, HE CTOUT IACCUBHO IIPUHUMATH K CBEICHUIO BCE HAIIMCAHHOE, CIIEyeT aHaIU3UPOBaTh
TEKCT, JyMaTh HaJl HIM, 3TOMY CIIOCOOCTBYIOT 3aIlUCH 110 X0y UTCHHUS, KOTOPBIE NPEBPAIIalOT YTEHHE B IPOIecC. 3alMCH MOTYT
BECTUCH B PA3IMYHON (hopMe: pa3BEPHYTHIX U MPOCTHIX MJIAHOB, BBIMUCOK (TE3UCOB), AHHOTALUH U KOHCIIEKTOB.

ITono6pas, oTpaboTaB MaTeprai ¥ YCBOUB €r0, CTYASHT J0JDKEH HaYaTh HEMOCPEACTBEHHYIO MTOITOTOBKY CBOETO BRICTYIJICHHUS Ha
IPaKTUYECKOM 3aHATUU JUIS YETO CIeAyeT IPOAyMaTh, KAk OTBETUTh Ha KaX/IbIii BOIIPOC TEMBI.

ITo kaxoMy BONpOCY IJIaHa 3aHATHI HE0OXOIUMO TIOATOTOBUTHLCS K YCTHOMY c000IIeHuUO (5-10 MUH.), OBITh TOTOBBIM MTPUHSATH
y4yacTue B 00CYXJE€HUH U JJOIOJIHEHUH JOKJIA0B U COOOIEHUH (10 5 MUH.).

BeicTynnienne Ha MPaKTHIECKOM 3aHATHH JIOJDKHO YIOBJIETBOPATH CIEAYIONINM TPEOOBAHHUSM: B HEM H3JIarafoTCsl TCOPETHIECKUE
HOAXO/bl K pacCMaTpUBAEMOMY BOIIPOCY, JAETCs aHAIN3 IPUHIIMIIOB, 3aKOHOB, TIOHATHH 1 KaTETOPUil; TEOPETUUECKUE MTOT0KEHUS
HOAKPEIUIAIOTCS (pakTaMH, IPUMEPaMH, BEICTYIIIIEHHE TOJDKHO OBITh apTyMEHTHPOBAHHBIM.

CamocrosrenbHast paboTa 00ydJarouXcs— 3TO IUIaHUpyeMas yueOHas, yueOHO-HUCCIIeI0BaTeIbCKas, HAyYHO-HCCIIeI0BATEIILCKAS
paborta, BBIOTHSAEMAs: BO BHEAYAUTOPHOE BPEMsI I10 33/IaHUIO M IIPH METOIMYECKOM PYKOBOJICTBE IIPEIoaBaTels, Ho 6e3 ero
HEMOCPEACTBEHHOTO yIaCTHSL.

O0BeM caMOCTOSITEIIBHON PabOTHI ONpeaelsieTcs y4eOHBIM INITAHOM OCHOBHOH NPo(ecCHOHAIBHOM 00pa30BaTeNbHORIIPOrpaMMBI
(OTIIOIT), paboueii mporpaMMOit TUCIUTUTAHBI (MOTYJIST).

CamocTosTenbHas paboTa OpraHU3yeTCs U IPOBOIUTCS C IENbI0 (POPMUPOBAHHS KOMIICTCHIHH, IOHUMAEMBIX KaK CIIOCOOHOCTh
HPUMEHSTh 3HAHUS, YMEHUS U TMIHOCTHBIE Ka9eCcTBa AN YCTICITHON MPAaKTHIECKOH IeATeNbHOCTH, B TOM UHCIIE:

- (hopMHPOBAHUS YMCHUH IT0 TIOUCKY M MCIIOIb30BaHHUIO HOPMATHBHOM, TPAaBOBOM, CIIPABOYHON U CHEIMATBHON JTUTEPATypPhl, a
TaKKe APYTUX HCTOYHUKOB HH()OPMAIUH;

- KQUECTBEHHOT'O OCBOCHUS M CHCTEMATH3aLUH ITOJYYCHHBIX TEOPSTHYESCKHUX 3HAHMIA, UX YriyOJICHUS ¥ PaCIIUPEHUS IO
IIPUMEHEHUIO Ha YpPOBHE MEXIPEIMETHBIX CBs3el;

- (hopMHpPOBaHUS yMEHUS IIPUMCHSTH MONy4YEHHBIC 3HAHHS Ha MTPAKTUKE (B IPO(ECCHOHANTBHOM ASSATEIBHOCTH) M 3aKPEILICHHS
MPaKTHYECKIX YMEHUH 00yJatomuxcs;

- pa3BHUTHS MO3HABATENIBHEIX CIIOCOOHOCTEH, HOPMUPOBAHHS CAMOCTOSTEIBHOCTH MBIIUICHHS 00yJarONUXCS;

- COBEPIIICHCTBOBAHMUS PEUEBBIX CIIOCOOHOCTEH 00yJarOIUXCs;

- (hopMHpOBaHKS HEOOXOAUMOTO YPOBHSI MOTHBAIIMH O0YYAIOIINXCS K CHCTEMATHIECKOH paboTe Uis MOTydeHHs 3SHAaHUH, YMCHUH 1
BIIQJICHUH B IEpHOA yIeOHOTO ceMecTpa, aKTHBHOCTH 00YJafOIINXCs, TROPYECKOH HHUI[HATHBEI, CAMOCTOSTEIHHOCTH,
OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (hopMUpPOBaHUS CIIOCOOHOCTEH K CAMOPA3BUTHIO (CaMOIIO3HAHUIO, CAMOOIPEICNICHUIO, CaMOOOPa30BaHHUIO,
CaMOCOBEpIICHCTBOBAHIIO, CAMOPEATH3AINN U CAMOPETYIIAIHN);

- Pa3BHUTHS HAYIHO-UCCIIEIOBATEIILCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEXIIMIHOCTHBIX OTHOIICHHI.

K camocTosTensHOM paboTe 0 JUCHUIUINHE (MOIYII0) OTHOCSTCS: IPOpaboTKa TEOPETUUECKOr0 MaTepHaa JUCIHUILINHbBI
(MOZIy1sT);TIOATOTOBKA K CEMHHAPCKAM U IPAKTHYECKHM 3aHATHAM, B T.4. TIOATOTOBKA K TEKyIIEMy KOHTPOIIO yCIIeBAEMOCTH
o0yuaromuxcs(TeKylias aTrTecTanus); MoAroToBKa K JabopaTOpHEIM paboTaM; MOJr0TOBKA K IPOMEXKYTOUHOM aTTecTaluu
(3au€ram, 3K3aMeHaM).

Bunsl, GopMbl 1 00BEMBI CAMOCTOSATENEHOM PabOTh! 00YJAIOIUXCSIIPY U3YUCHUU JUCHMIUIUHEI (MOAYJIST) OIPENEIISIOTCS:

- coziep>KaHHEeM KOMIIETeHINH, (GOPMUPYEMBIX THCIUILIHHON (MOTyIeM);

- cnenu (UKo TUCHUMIMHBL (MOYJIS), IPUMEHAEMBIMU 00pa30BaTEIbHBIMHI TEXHOJIOTHAMH;

- TpynoemkocTthio CP, mpeycMoTpeHHOI yaeOHBIM ITaHOM;

- YPOBHEM BbIcIEro 0OpazoBanus (0akaaaBpuaT, CICHUATUTET, MAarUCTPaTypa, aCIUPaHTypa), Ha KoTopoM peanuzyetcs OITOII;
- CTETIeHBIO MOATOTOBIEHHOCTH 00YJarOMINXCSL.




