MHWHOBPHAYKH POCCHHU

DenepaibHOe TOCYAAPCTBEHHOE OK0:KeTHOE 00pa3oBaTe/ibHOE YUpPe:KIeHUe BbICIIero 00pa3oBaHus
«['opHO-AJaTalicKMii TOCY1apCTBEHHbIN YHUBEPCUTET
(®PI'bOY BOT'AT'Y, I'AT'Y, I'opHo-AJTaiickuii rocy1apcTBeHHbI YHUBEPCHUTET)

AHAJIUTHYECKAS TeOMeTPUs

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akpernieHa 3a kadenpoit Kadenpa MmareMaTuKH, Gu3uKu 1 HHGOPMATHKHU

Y4eOHblii tan 44.03.05_2023_673.plx

44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQHISIMH MOITOTOBKH )

Maremartuka u dusuka

Kpanuduxarus O0axanasp
Dopma o0yaeHHS Oo4Hast
OO0w1as Tpy10eMKOCTh 43ET
Yacos 1o y4eGHOMY IUTaHy 144 Bugb! KOHTpOIsL B ceMecTpax:
B TOM 4HCJIE: 9K3aMeHBI 1
ayJIUTOPHBIC 3aHATHUS 60
caMoCTOsTebHas paboTa 46,8
4acOB Ha KOHTPOJIIb 34,75

Pacnpenene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

Cemectp 1(11)
(<Kypc>.<CemecTp Ha Kypce>) Hroro
Henenn 16 3/6
Bun 3ansaruit v PII v PIl

Jlekimn 24 24 24 24
IMpakTuyeckue 36 36 36 36
Koncynpranuu (as cryaeHra) 1,2 1,2 1,2 1,2
Kontpons camoctosTenbHoit pabotel ipu npoeeaenun  |0,25 (0,25 10,25 0,25
aTTecTaluu
Koncynpranum nepen 3x3aMeHOM 1 1 1 1
Utoro ayx. 60 60 60 60
KonrakrtHas pabora 62,45 (62,45 (62,45 [62,45
Cam. pabora 46,8 |46,8 46,8 [46,8
Yacel Ha KOHTPOJIb 34,75 (34,75 |34,75 |34,75
Hroro 144 1144 |144 144
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Buzuposanue PIL/I nis ucnoiHeHusi B ouepetHoM yueOHOM rogy

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2024-2025 yue6HOM TOAy Ha 3aceIaHny Kabeapsl
Kadenapa MaTeMaTHKH, QU3NKA U HHGOPMATHKH

IIpotokomor 20241, Ne
3aB. kadenpoii N.o. bornanosa P.A.

BusupoBanue PII/I niis ncnoJiHeHHsI B 04epeiHOM Y4eOHOM roay

PaGouast mporpamma nepecMoTpeHa, 00CyKeHa 1 0100peHa st
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceJaHuu Kadeapbl
Kadeapa MaTeMaTHKHU, pu3nku U uHPOpMATHKH

IIpotokomor 20251. No
3aB. kadenpoii N.o. bornanosa P.A.

Buzuposanue PILJI nist ncmotHeHUsI B 04epeAHOM y4eOHOM IOy

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa 1 01o0peHa Jis
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceJaHuu Kadeapbl
Kadeapa MaTeMATHKH, PU3UKH U MHPOPMATUKHU

IIpotokom o 2026rT. Ne
3aB. kagenpoii N.o. bornanosa P.A.

Buzuposanue PIIJ] nis ucnoiHeHus1 B 04epeHOM Y4eOHOM IOy

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Jis
ucronHenus B 2027-2028 yue6GHOM TOAY Ha 3aceIaHnH Kaheapsl
Kkadeapa MaTeMaTHKH, PU3HKH U HHHOPMATHKH

IIpotokomor 20271. Ne
3aB. kadenpoii N.o. bornanosa P.A.



1. HEJIA U 3AJAYN OCBOEHUSA JTUCIHTUIIJIMHbBI

1.1{L]eau: n3y4yenre 0CHOB BEKTOPHOH aIreOpsbl, TEOPUH MIPSMBIX M JUHHN BTOPOTO MOPSAKA Ha TNIOCKOCTH, TEOPHU

HHOCKOCTefI, NPSAMBIX U HOBerHOCTeﬁ BTOPOI'0 mopsAKa B IPOCTPAHCTBE, OBJIAJCHUC KIIACCUICCKUM MAaTEMAaTUYCCKUM
arrmapaToM It /:[anLHeﬁmero HCITIOJIb30BAHUA B IIPUIIOKCHUAX.

1.2|3a0auu: — pa3Butne o0IEeH MaTeMaTHIECKOH KYJIbTYPHI

— CO3/1aHHMEe MaTeMaTHIEeCKOH 0a3bl A1l ambHEHIIET0 00yYeHHS MaTeMaTHKE

— COBEPIICHCTBOBAHNE HABBIKOB MAaTEMATHUECKOTO U JIOTHIECKOTO MBIIITICHHS
— (popMHupOBaHKE CHCTEMAaTU3UPOBAHHBIX 3HAHUH 110 TEOPHUHU NPSIMBIX, INIOCKOCTEH, KPUBBIX U TOBEPXHOCTEH
BTOPOTO MOPSIIKA

2. MECTO JUCHUILTUHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

b1.0.23

2.1|TpedoBaHus K NpeIBapUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

2.1.1|DnemenTapHas MaTeMaTHKa

2.2|AMCcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAaHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KAK
npeaecTBylouiee:

221

222

2.2.3|HayuHble OCHOBBI LIKOJIBHOT'O Kypca MaTeMaTUKU

2.2.4|Y4eOHas npakTHKa MO MaTeMaTHKE

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAayJist)

OIIK-8: Cnoco0eH ocyuiecTBJISITh MeJaroru4ecKyio JesiTeJ;IbHOCTh HA OCHOBE CIelUATbHbIX HAYYHbIX 3HAHU T

HN-2.0IIK-8: Od1anaet 6a30BbIMH NPeIMeTHBIMH 3HAHUSIMH M YMEHHUSIMH VISl OCYLIeCTBJICHHUS Nearornueckoi
AesiTeJTbHOCTH

- 3HACT OCHOBHBIC OIIPCACIICHUS
- YMECT OCYHIECTBIIATH NECAArOTHYCCKYIO ACATCIBHOCTD B IIPCIIOJaBaHUH I'COMETPUHU
- cnocobeH IUIaHUPOBATh y‘ICGHLIC 3aHATHUA 110 TEOMETPUU

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBanue pa3nenos u tem /Buj | Cemectp / | YacoB | Kommneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHS 3aHATUA/ Kvpce 1001 DAKT.

Pazgen 1. Pasnen 1. BekTopbl

11 Omnpenenenue BekTopa. Onepanuu Hajl 1 8 WA-2.0I0K- | JI11.1 J11.2J12.1 0 WunuBuayanss
BEKTOpaMH. 8 oe 3aJlaHue.
JIuHeliHast 3aBUCUMOCTb BEKTOPOB. Bomnpocs! k
Basuc 1 koopanHaTHI BeKTOpa B Oa3uce. JK3aMeHY
CkansipHO€ IPOU3BEJICHUE BEKTOPOB. Kontponbnas
Addunnas cucrema xoopaunar. [TJJCK. pabora

JleneHue oTpes3ka B JaHHOM
OTHOIIECHHH.

ITpeobpasoBanue adGuHHOTO perepa B
adunHbli penep. [Tomspubie
KOOP/IHHATHL




1.2 Bekropsl. 8 WI-2.000K- [JI1.1 J11.2J12.1 WupuBuayansH
Basuc. KoopauHats! BekTopa B 6asuce. 8 o€ 3aJlaHue.
CxansipHO€ IPOU3BEICHIE BEKTOPOB. Bompocsr k
Addunnslii penep. IIpsmoyroasHas 9K3aMEHY
JIeKapToBa CUCTeMa KoopAuHaTt. Jlenenne KonTponbnas
OTpe3Ka B JAHHOM OTHOILEHUHU. paboTa
IIpeobpazoBanue apduHHOTO pernepa B
adduuHsblii penep. ITonspHble
KOOPHMHATHI.

Mp/

1.3 IMoaroroBka Kk KOHTPOJIBHOM pabote Nel. 8 WO-2.000K- |JI1.1 J11.2J12.1 Bomnpocsr k
/Cp/ 8 9K3aMEHY
Paznen 2. Pa3nen 2. YpaBHeHue npsiMoii
HA ILIOCKOCTH

2.1 I[TpsiMBbIe ¥ TUIOCKOCTH B TIPOCTPAHCTBE. 6 WA-2.0I0K- [JI1.1 JI11.2J12.1 Bomnpocs! k
YpaBHeHHS NPAMBIX U TUIOCKOCTEH B 8 9K3aMEeHY
npoctpancTse /JIex/ KonrponbHas

2.2 YpaBHEHHE MHO)KECTBA TOYEK. 8 na-2.0I0K- (JI11.1 J11.2J12.1 Bonpocsr k
VYpasuenne npsmoii. Bzanmaoe 8 JK3aMEeHY
PacHoNOKEHUE NPSAMBIX Ha IMJIOCKOCTH.

Paccrostame ot Toukm 10 psiMOi. YTom
MEXTy TPSMBIMH.
Mp/

2.3 TToaroToBka K KOHTpOJILHOU padoTe Ne2. 3,2 | UJ-2.0TIK- |JI1.1 JI1.2J12.1
/Cp/ 8 Bomnpocs! k
Pa3nen 3. Paznen 3. KpuBbie BTOporo
nopsiiKa

3.1 Ommunc. Tunepbona u mapadoda. 6 WUA-2.0I0K- [JI1.1 J11.2J12.1 Bompocsl k
YpaBHeHHE KPHUBBIX B MOJISIPHBIX 8 9K3aMEeHY
KOOpIHMHATaX.

OO1mee ypaBHEHUE KPUBOH BTOPOTO
TIOPSIKA ¥ YIIPOILIEHUE €T0 C TOMOMIBIO
HOBOPOTA. YIPOILEHUE KPUBOH C
MIOMOIIIBIO MAPAIIETEHOTO MIepeHoca.
Knaccudukanms KpHBBIX BTOPOTO
nopsizka. LlenTp kpuBoii BToporo
TOPSIKA.

Ilepeceuenue kpuBOil BTOPOro NMopsiaka ¢
npsAMoi. JlnaMeTprl 1 OCU KpUBOH
BTOPOTO IOPSIKA.

/JTex/

3.2 Kanonndeckoe ypaBHEHHUE SIUTHIICA 8 WUI-2.0IIK- |JI1.1 JI1.2J12.1 WNunuBuayansH
runepOobI 8 o€ 3aJlaHue.
KanoHnveckoe ypaBHeHHE TUIIEPOOITBI U Bompocsl k
napabobl. 9K3aMEHY
Oo1iee ypaBHEHNE KPHBOW M YITPOILCHUE KonrponbHas
€ro ¢ IIOMOUIBIO MaPAJIENILHOTO IEpeHoCca pabora 3.
WY IOBOPOTA CHCTEMBI KOOPIUHAT. [punoxenue 1
Konrponbnas pabota.

Llentp u quameTpsl KPUBOM.
ACUMNTOTHI U KacaTeIbHbIe KPUBOM.
Mp/

3.3 TTonroToBka K KOHTPOJILHOM paboTe Ne3. 9,4 | NJ-2.0TIK- [JI1.1 JI1.2J12.1 Bomnpocsr k
/Cp/ 8 9K3aMEHY
Paznen 4. Paznen 4. IlpeodpazoBanne
MJIOCKOCTH

4.1 IIpeoOpa3oBaHus MIOCKOCTH. JIBIKEHNUS 2 WNA-2.0I0K- [JI1.1 JI1.2J12.1 Bomnpocsr k
iockocTH. [Tonooust. 8 9K3aMEHY

AddunHBIe TPE0Opa30BaHUs IIIOCKOCTH.
Knaccuduxkarus npeoOpa3oBaHuid.
/JTex/




4.2 Onpenenenue nmpeoOpa3oBaHus 1 8 W-2.00K- [JI1.1 JI1.2J12.1 0 Bomnpocsr k
miockocTy. ['pynma u noArpymmna 8 9K3aMEHY
npeobpaszoBanuii. [locTpoeHue obpaza
(urypsl npu JBMXEHUU U IOJO0UH.
AHaTUTHYECKOE 3a/IaHNE TBIDKCHUSL.
VHBapuaHTHBIC TOYKUA U MHBAPUAHTHBIC
IPSIMBIE ABMKECHHUS.

AHaIUTHYECKOE 33JaHNE OO0,
VHBapuaHTHBIE TOUYKU IPe0Opa30BaHMSI.

Mp/
4.3 IMoarotoBka Kk KOHTPOJILHOM pabote Ne4. 1 10 | UA-2.0I0K- [JI1.1 J11.2J12.1 0
/Cp/ 8

Pa3nen 5. Paznen 5. BektopHoe n
cMeIIaHHOe NPOou3Be/IeHHe

5.1 basuc u periep B TpeXMEpHOM 1 2 W-2.00K- [JI1.1 JI1.2J12.1 0 Bomnpocsr k
npoctpancTBe. KoopauHaThI BEKTOpa U 8 9K3aMEHY
ToukHu. BekropHoe nmpousBeneHne KonTtponpuas
BeKTOpoB. (CMelIaHHOe NPOU3BEICHUE pabota
BEKTOPOB.

/J1ex/

5.2 BekTopHoe npou3BeIcHNE BEKTOPOB U €T0 1 4 W-2.00K- |JI1.1 JI1.2J12.1 0 TIpoGnemuas
CBO¥icTBa 8 JCKIIHS.
CwmemaHHOE TIPOU3BEICHIE BEKTOPOB U Bormpocsr k
€ro CBOHCTBa 9K3aMEHY
Mp/

5.3 TTonroroBka Kk KOHTpOJILHOU padoTe Ne5. 1 16,2 | UJ-2.0IIK- [JI1.1 JI1.2J12.1 0 Bomnpocsr k
/Cp/ 8 JK3aMeHY
Paznen 6. Koncyabranun

6.1 Koucynbranus no aucturinae /Kone/ 1 1,2 Wa-2.0I1K- 0

8
Paznen 7. [IpomexyTouHasi aTrecTanus
(3K3aMeH)
7.1 TToxroToBka K 3k3aMeHy /JKk3aMeH/ 1 34,75 | UJI-2.0I1K- 0
8
7.2 Kontpons CP /KCPATT/ 1 0,25 | U-2.0I1K- 0
8
7.3 KonraktHas pabdora /KoHcOK/ 1 1 nJ1-2.0I1K- 0
8

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. [TosicHuTEIBLHASA 3aIIMCKA

1. Ha3nauenue (oHma oneHOYHBIX cpeacTB. OLEHOYHbIE CPEACTBA MPeIHA3HAYEHBI U1 KOHTPOMSI U OLEHKH 00pa30BaTEIbHBIX
JIOCTHXKEHHUH 00y4arouXcsl, OCBOUBIIUX IPOrpaMMy yueOHOH JUCIUIUINHBI « AHATUTHUECKAs TEOMETPUS.

2. ®oHJ OLICHOYHBIX CPEICTB BKIFOYAeT KOHTPOIbHBIE MATEPHAIBI JUTS IPOBEACHNUS TEKYIIET0 KOHTPOIS B (hopMe HHANBHAYATEHOTO
3a7aHKs, KOHTPOJIBHBIX PadoT, a Takoke I IPOMEXXYTOYHOM aTTecTaluy B popMe BOIIPOCOB AJIsL 3a4€Ta, BOIPOCOB YIS TOJTOTOBKH
K DK3aMEHy.

5.2. OneHo4HbIe cpeacTBa IS TEKYLIEro KOHTPOJIS

WunuBuayanbHble 3a1aHus

3amanue Ne 1. [lan mapamienorpamm ABCE, O — touka nepeceue-nHus ero auaronaneii; K, M, P, H — cepenunst cropon AB, BC, CE
u EA. Tlonaras, yto KM = el, KH = €2, Beipa3urs uepes el u e2 cie-ayromune BeKTOpbI:

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 BexTops!t AK, BM u CP Ha-nipaBiensl no menuanam, O — Touka rnepecedeHus menuas. Haiitu B
6azuce el= AB, e2= AO x00opANHATHI 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 apnstorcs cepenunamu 00koBbIX pedep. [Ipunumas 3a 6a3uc
npocTpancTBa BeKTophl 1= AB, e2= AE, e3= AK, BBIYHCIUTH KO-OpINHATHI CIEAYIONINX TPOEK BEKTOPOB U IMOKA3aTh, YTO




OHH KOMIUIAHAPHBI
B-1. BP, A1H, AE1;B-2. KP, AC1, CK;B-3. B1El, BE1, HB; B-4. EP, PH, A1B;B-5. B1E, AC1, AB1; B-6. A1C, BE1, BC;B-7.
B1E, A1C, CE;B-8. BH, BP, AP;B-9. BEI, AC1, BC1;B-10. KC, BH, BK;

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

3amanme Ne 4. B mpoctpanctse qansl Bektopsl: a (1; —2; 2), b (-3; 1; 4), ¢ (2; —3; 1). Haiitu ckanspHbIe IPOM3BEACHHS:

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

B-12. 2ac, (a + b)c, (a + b)(b — 2¢).

B cnenyromux 3agaHusx BMecTo napaMeTpa P rmojacraBeTe HoMep Balllero BapuaHTa.

3aganue Ne 5. Ha nmimockoctu faH yetbipexyroibHUK ABCE. Jlo-ka3aTh, 4TO €ro AMaroHaay B3aUMHO NEPHEHANKYISIPHbL, €CIH U3-
BECTHBI KoopauHaThl BekTopoB AB(P; 2P-2), BC(1-2P; 3—P), CE(3P; 2P 4).

3aganue Ne 6. HaliTu KOOpAUHATHI TOUKY [IEPECEUEHUS MEIMaH U JJIMHBI CTOPOH TpeyronbHuka ABC, eciu JaHbl KOOpAUHATHL €0
BepuH A(—P; P— 4), B(P; 6-P), C(P-6; —P).

3ananue Ne 7. [Iposepsbre, aBisiercs i yetbipexyroiabHuk ABCE ¢ Bepmmnamu A(P—1; P-1), B(P-2; P+4), C(P-7; P+5), E(P-6; P)
siBIIsieTCs poMOoM?

3aganue Ne 8. ITocTpouts B 00001IEHHON NOISIPHON CUCTEME KO-OpAUHAT ClEAYyIOIIKe TOUKH U HalTH paccrosnus AB, BC, AC: A
(2; 0), B(3; U/6), C(1; -5/611), K(-2; 2/3 ).

3aganue Ne 9. CocTaBUTh ypaBHEHUE MHOXKECTBA TOUYEK, CyMMa KBaIpaTOB PACCTOSHUIN KOTOPHIX 10 OBYX Touek A(P—4; 6-P) u B
(P+2; —P) parna 100.

3ananue Ne 10. Hanucatb ypaBHEHUE OKPY>KHOCTH, KOHLIAMH JHaMeTpa KOTOopoH siBisitores Touku A(P-5; 5-P), B(P; 7-P).

3amanue Ne 11. Haiit koopAHHATHI IIEHTpa U pagnyc OKpykHOCTH X2 +y2 —2Px +(2P-2)y + P2 =0.

3aganue Ne 12. Jlan napamnenorpamm ABCE, O — Touka nepecedenus ero auaronaneil. Hanucatb GopMyisl mpeoOpa3oBaHus KO-
opauHaT pu  nepexone oT adbduuHoro pemnepa R =(A;el;e2), rneel = AB, e2 = AE k penepy R = (O; el[1; e21), rae el
LJ=0C, e2ll =OE.

3aganue Ne 13. B npsMOYyroibHOM AeKkapTOBOI cucTeMe KOOPAU-HAT 33/1aH0 YpaBHEHHE OKpY>KHOCTHU X2 + y2 —2Px +(2P-2)y + P2 =
0.

Hanucatb ypaBHEHHE 9TOH OKPY>KHOCTH B IIPSIMOYTOJIBHOH JieKap-TOBOH CUCTeMe, NOIy4eHHOM U3 JaHHOIi, moBopoToM Ha 600.
3amanue Ne 14. Jlausr Bepumnsl Tpeyronbunka ABC: A (P; P-6), B (3; P-2), C (-2; P—4). HamucaTts: a) mapaMeTpuuecKue
YPaBHEHHUS €r0 CTOPOH, 0) KAHOHWYECKHE YPaBHEHUs MeI1aH, B) 00IUe yPaBHEHUS BBICOT.

3amanue Ne 15. Jlanpl ypaBHEHHS JBYX CTOPOH MpsIMOyTONbHUKA X — 2y — 2P =0, x — 2y + 2P = 0 u ypaBHeHHe 0IHOW TUaroHAIN
2x —y —2P = 0. Haiitu koopJuHaThl BEpIIUH IPSIMOYTOJbHUKA U YpaBHEHHE IPyroi TaroHaIy.

3amanue Ne 16. Haiitu koopauHaTel Toukd M, cummerpudHoit Touke M (P + 3; P + 1) otHocuTenbHO npsimoii x +y — P = 0.
3aganue Ne 17. Touka A (P; 5 — P) sBisieTcst BepInHOM KBaapara, OJJHa U3 €r0 CTOPOH JIEKHT Ha npsiMoi 4x + 3y + 4P = 0.
Boruucnuth miomaap KBaapara.

3anmanue Ne 18. Jlansl 1Be npoTuBoiekaiue Bepnunsl kBajapara A(P; 7 — P), C(—P; 2P — 10). CocraButh ypaBHEHHS €r0 CTOPOH.
3amanue Ne 19. B tpeyronsuuke ABC nanbl ypaBHenus cropoH (AB): x — 3y —5P =0, (BC): x—P =0, (AC): 3x —y+ P =0.
Hanwucatp ypaBHeHue Ouccekrpucs yria A tpeyroibHuka ABC.

3amanue Ne 20. Jlan asumunc Px2 + 16y2 = 4P. Haiitu ero moyyocu, KOOpIUHATHI (OKYCOB, SKCICHTPUCUTET H YPaBHCHHUS
JqupexTpuc. M300pa3uth JaHHbIH 3JUIUIIC B CUCTEME KOOPAUHAT.

3aganme Ne 21. CocTaBHUTh YpaBHEHHUE DIUIHIICA B KAHOHMYECKOH CHCTEME KOOPAMHAT, €CIIH €0 IKCLUEHTPUCHUTET paBeH /2, a
pacCTosIHUE MEXY AUPEKTpUCAMU PaBHO 2P/ .

3amanue Ne 22. CocTaBUTh KAHOHHYECKOE YpaBHEHUE TUTIEPOOITBI, €CIIN €€ aCHMIITOTEI MMetoT ypaBHeHus Px + (P + 2)y = 0, a pac-
CTOsIHUE MEXAy (oKkycamu paBHO 2P+ 1.

3amanue Ne 23. Jlana nmapabosna y2 = 2Px. Haittu xoopuHaTh! ee (okyca, HanmucaTh ypaBHEHUE TUPEKTPHUCHI.

3ananue Ne 24. CocTaBUTh ypaBHEHHE MapaboIIbl, €CIIM TaHbI KO-opAuHATH ee hokyca F (6 — P; 12 — P) u ypaBHeHue aupexrpucs d :
Px+y=0.

3aganue Ne 25. C moMoIIbi0 MOBOPOTa IPSIMOYTOJIBHOW JEKapTO-BOM CHUCTEMbl KOOPAMHAT IPHUBECTU JAHHOE ypaBHEHUE
KPHUBOH K KAHOHWYECKOMY BuAy. Hamwmcath ¢Gopmynsl npeoOpa3oBaHus U M300pa3uTh KpUBYIO Ha ueptexe: (2 — 3P)x2 + 6Pxy +
(2 +5P)y2 +2 +6P = 0.

3ananue Ne 26. C moMouipo napajieabHOTro MepeHoca CUCTEMbl KOOPAWHAT NPUBECTH K KAHOHUYECKOMY BUJY CIIEyIOIIee ypaBHe-
HHE KpuBOH. 3anucats GopMynbl IpeoOpa3oBaHus U M300pa3uTh KpuByio Ha ueptexke: (P + 11)x2 + (P — 7)y2 — (2P +22)x + (4P —
28)y +4P — 28 = 0.

3aganue Ne 27. [IpuBecTH JaHHOE ypaBHEHUE KPHBOW K KAHOHHYECKOMY BUY, 3anucath GopMyiisl mpeoOpa3oBaHus 1 H300pa3uTh
Ha yeprexe: 9x2 — 6xy + y2 +6Px — 2Py + P2 = 0.

3aganue Ne 28. CocraButh Gopmyisl adhduHHOTO MpeodpazoBa-Hus, 3Has, yto Touku A(0; 0), B(1; 0), C(0; 1) mepexonsr B ToUkn A
(P; P), B (2P; 8 —P), C (-P; P -6).

3aganue Ne 29. AdpunHOE npeodpa3oBaHue 3a1aHO0 GopMyamu:

Haiitu 06passl Touku A (—P; 2P — 14) n npamoii Px — y + 2P = 0, a Taxke HHBapHaHTHBIE TOUKHU IPE0Opa3oBaHuUsI.

3ananune Ne 30. Haiitu koopauHatst o6pasa Touku A (P; 9 — P) npu romoternu ¢ nenrpom  C (—P; 2P — 10) u kosdduuuentom K =

3.

Kpurepuu oreHku

OtMmeTKa «oTanuHO», 84-100%, noBeieHHBIH YpoBeHb. OOyuatomuiics 00HapyX 1l BCECTOPOHHEE, CUCTEMaTHYECKOE U TITy0oKoe
3HaHHE y4eOHO-IPOrpaMMHOI0 MaTepuala, yMEeHHe CBOOOHO BBITIOIHATH 3aIaHUs, TIPETyCMOTPEHHBIC IPOTPAMMOH, YCBOMIT
OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOTIOJHUTEIBHOM JINTEPATypOii, PEKOMCHIOBAHHOM IPOrPaMMOi AUCIUILUIAHBL, YCBOUI
B3aMMOCBSI3b OCHOBHBIX IIOHSATHI AWCUMIUIMHEL B X 3HAYCHUH JUTs MpUOOpeTaeMoil mpodeccuu.




OTMeTKa «xopomo», 66-83%, moporosslil ypoBeHs. O0ydaromuiics 0OHapyXHJI OTHOE 3HaHHE YIeOHO-IPOrpaMMHOTO MaTepuaia,
YCIICIIHO BBIIOJIHWII IIPEAYCMOTPEHHbIE IPOrPaMMON 3a/1aHKsI, YCBOMJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO IPOTrpaMMOn
JICIUIUTAHEL, TIOKa3aJl CUCTEMAaTHYEeCKUI XapakTep 3HAHHUH 10 AUCIMIUTMHE U CIIOCOOEH K HX CaMOCTOSTETIBHOMY ITOTIOTHEHHIO U
OOHOBJICHHUIO B X0JI¢ JaJibHeHIel yaeOHoi paboThl U MpodecCHOHAIBHOM JesITeNbHOCTH.

OTMeTKa «yJOBIETBOPUTENBEHO», 50-65%, moporoBelid ypoBens. O0yJaromuiicss 0OHapy X1 3HaHHE OCHOBHOTO y4eOHO-
MIPOrpaMMHOI0 MaTeprana B 00beMe, He0OXOAUMOM /IS TalIbHe el yueObl U npeacTosieii paboTsl 1o mpoQeccuu, CIpaBHIICs ¢
BBITIOJTHEHHEM 33JJaHHUH, IPETyCMOTPEHHBIX POTPaMMOM, 3HAKOM C OCHOBHOM JTIUTEPaTypOid, PEKOMEHAOBAHHOM MPOrPaMMOit
JUCLIHUIUIMHBI, TOITYCKAaeT HETOYHOCTH, 00J1a1aeT HEOOXOMMbIMU 3HAHUSMH JUIS UX YCTPAHEHHUS 10T PYKOBOJICTBOM.

OTMeTKa «HEeYIOBIETBOPUTEIbHOY, MeHee 50%, ypoBeHb He copMupoBaH. CTyIeHT He 3HAeT 3HAYUTENBHON YaCTH IIPOTPaMMHOTO
MaTepHala, JOIyCKaeT CYIIeCTBEHHbIC OLIMOKHU, HE YMEET BBIACIHUTD TJIaBHOE U JIEJaTh BHIBOIBI.

KonrposbHble pabOThI

Kontponbnas padota Nel. Bekropsl v JeHCTBHS HAl HUIMA

1. Man nmapamnenorpamm ABCE, O — rouka nepeceuenus ero nuaronaieii; K, M, P, H — cepenunst cropon AB, BC, CE u EA.
[Momarast, ato KM = el, KH = €2 , Bepa3uts uepes el u e2 ciuenyromue 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 tpeyronsuuke ABC Bekropsl AK, BM u CP Hanpasiensl o meauanam, O — Touka nepeceucHus Meauan. Haiitu B 6a3uce el =
AB, €2 = AO KoOpJUHAThl 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. O6beM TeTpaspa paseH 5. Tpu ero BepLIMHBI HaxonaTcs B Toukax A(2,1,-1), B(3,0,1), C(2,-1,3). Haiitu koopauHaTel ueTBepTOH
BepIMHEI D, eciii U3BECTHO, YTO OHA JIEKUT Ha OCH OpAMHAT.

2. B mapannenenunene ACBEA1IBICI1E!] touxku K, M, P, H aBnstoTcs cepeanHaMu 60koBbIX pedep. [Ipunumast 3a 6asuc
npoctpancTBa BeKTophl el = AB, e2 = AE, e3 = AK, BRIYHCIIUTS KOOPAWHATHI CIETYIOIUX TPOECK BEKTOPOB U BBISICHUTB, SIBIISTIOTCS
JI1 OHU KOMIUTaHAPHBIMHU:

B-1. BP, A1H, AEl; B-2. KP, ACl1, CK;

B-3. BIEl, BE1, HB; B-4. EP, PH, A1B;

B-5. BIE, AC1,ABl; B-6. A1C, BEl, BC;

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

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

3. B mpoctpancTBe aausl BekTops! : a (1;-2; 2), b (-3; 1; 4), ¢ (2;-3; 1). HaiiTu ckansipHble IPOU3BEACHUSL:

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—c)(b +c); B-10. ab, (a +b)(b+c).

KonrpomnbHas padota Ne2. YpaBHeHHe NPSIMOH Ha MIOCKOCTH

1. Ha mumockoctu 3amanst 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 BapuanT A (6; 1), B (2; 7), C(-2; 5)

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

5 sapuanT 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 Bapuanrt A (—1; 0), B (5; 2), C(1; 4)

Haiinure:

1) ypaBHeHus 1 JUIMHBI CTOPOH TpeyronpHuKa ABC;

2) ypaBHEHHE BBICOTHI TPEYTOJIbHUKA, ONMYIIEHHON 13 ToukH C;

3) ypaBHEHHE MeIUaHbl TPEYroJbHUKA, IPOBEACHHON U3 BepIIUHbI B;
4) ypaBHEHUE MPAMOIA, coiepikalleii OuccekTpucy yria A,
ypaBHEHHE MPSAMOH, Ipoxo e uepes Bepuay B u napamensHoii npsmoit AC;
5) ypaBHeHHMe cpenneil muHun TpeyronsHuka ABC, mapamiensroii BC;
6) BHyTpeHHHE yIibl TpeyronsHuka ABC;

7) KOOpIAMHATHI LIEHTpa TshKecTH TpeyroiabHruka ABC;

8) miomanps TpeyronpHuka ABC;




9) LEHTp BNUCAHHON OKPYKHOCTH;

10) ueHTp omucaHHOM 0KOJIO TpeyronbHuka ABC OKpYy>XHOCTH.

2. CocTaBuTh ypaBHEHHUE MPSIMOii, poxo et yepe3 Touky M (1; 2): a) mapaiesnbHo npsMoit 2x + Sy + 1 =0; 0)
HEePICHANKYIAPHO IPsMOH X — y — 4 = 0; B) mox yrioM 450 x mpsimoit 2x + 3y + 4 = 0.

3.CocTaBUTh ypaBHEHHE OKPYKHOCTH ¢ IIeHTpoM S(1; 2) u kacaroretics mpsmoii 2x — 3y — 1 =0.

4.Yka3aTh apbl HapaJUIeNIbHEIX, IEPECEKAIONUXCS, ITePIeHIUKYIPHBIX IpAMbIX: L1: 2x —y—1=0, L2:4x-2y-5=0,L3: x + 2y
-3=0,L4:3x-5y-1=0.

B cnenyromux 3alaHusX BMECTO napaMmeTpa P moicTaBpTe HOMEp Balllero BapHaHTa.

5.Ha mnockoctu gan yetpipexyronbHUK ABCE. BeISICHUTS, SIBISIOTCS M €70 JUArOHAIH B3aUMHO MEPIEHINKYIISIPHBIMHU, €CITH
M3BECTHBI KoopauHaThl BektopoB AB(P; 2P-2), BC(1-2P; 3-P), CE(3P; 2P-4).

6. lan terparip ABCE. Haiitu o0bem terpasapa, miomianu rpaneii ABC u ABE u yron mexay HUMU, JUIMHY BbIcOTBI AH
TeTpasapa, uuHy BeicoTsl BK rpanu ABC, yron mexay pedpamu AC u AB. Koopaunats! BepuiuH tetpaszapa: A(P; 1; 0), B(P+1; 0;
5), C(0; P; —1), E(1; 2; -3).

Kontponbnas padota Ne3. KpuBbie BToporo nopsiaka.

B cnenyromux 3ajaHusIX BMECTO ItapaMeTpa P moscraBbTe HOMEp Balllero BapUaHTa.

1. Tana kpuBast Broporo nopsiaka. 1) I[lpuBeanTe KpUBYIO K KAHOHHUECKOMY BUAY H ONIPEICIUTE €€ BU. 2) BbluncinTe KOOpAUHATHI
¢okycos. 3) Hanuunre ypaBaenus nqupekrpuc. 4) Hamuiure ypaBHeHne KacaTenbHOM, MPOXOosIei yepes Touky A (2; —3). 5)
Ormpenenure, IMeeT 1 KpuBas IeHTp. 6) Haliqure BEKTOPH aCHMITTOTHYECKOTO HAIIPABIICHUS ISl JaHHOW KpUBOii. 7) BeimonanTe
4epTex.

1 BapuanT 9 x2 + 13 y2 + 18xy + 18x +22y-11=0

2 BapuaHT 7 x2 -32y2+20xy +30x + 12y +63=0

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

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

5 BapuaHT 5 X2 -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 + 35 y2 +22xy - 4x-4y=0

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

2. lan smmunic Px2 + 16y2 = 4P. Haiitu ero noiyocu, KoopIuHaThl (POKYCOB, SKCHEHTPUCUTET U ypaBHEHUs AupeKTpuc. M300pa3utsb
JTAHHBIN JIUIAIIC B CHCTEME KOOPIUHAT.

3. CocTaBHTh ypaBHEHHE MapadoJIbl, CIIH JAaHBI KO-OpANUHATHL ee Gokyca F (6 — P; 12 — P) u ypaBHenue mupektpucsl O Px+y=
0.

4. Hanucatb ypaBHEHHE TUIEPOOIIBI, TPOXOIALel uepe3 Touky (1; 2)., acuMIToTaMu KOTOPOH CITyXaT NpsIMble

5. Hamrcats ypaBHEeHHE JTHHHHE BTOPOTO MOPsIKa, IIEHTP KOTOpoi HaxoauTes B Touke K (1; 2) a ogHOI M3 AUPEKTpHUC CITYKUT
npsiMasi X = 2, 3Hasi, YTO JIMHUS MIPOXOIUT Yepe3 Touky M(S; 6).

6. He mpuBons K KaHOHWYECKOMY BHIY HaWTH: 1) MEHTp MTUHUM, 2) aCHMITOTHYECKHE HANIPABICHNUS; 3) HAMCAaTh YpaBHEHHE
KacaTeJIbHOM K KpUBOH, IPOXOIAILEH yepe3 BLIOpaHHYIO TOUKY; 4) TUaMeTp, IPOXOIIIHIA uepe3 Hauallo KOOPAUHAT; 5) AuaMerp,
COTPSDKEHHBI BEKTOPY ; 6) ypaBHEHHS TJIaBHBIX THAMETPOB.

Kontponbnas padbota Ne4. TIpeoOpa3zoBaHus MIOCKOCTH.

1. IMoctpouts 06pa3 1 ABC: A (—1; 2); B (3;4); C(5;0):

a) mpu oBopoTe Ha yroi 900 BOKkpyr Hadaia KOOPAUHAT;

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

B) HIEHTPAIBHON CHMMETPHUH OTHOCHTENBHO ToUkH S (1;-1);

I') OCEBOM CHMMETPUH OTHOCHTEJBHO mpsimoii |1 x +y=0;

1) romoteTnu ¢ earpom S (1; —1) u k=-1/2

2.0npenenuts BUA NIpeoOpa3oBaHusL:

a) 0) B) T)

. Haiitu ypaBHEHHE OCH CHMMETpHH, TIpH KoTopoil Touka M (1;-2) mepexomur B Touky M (3; 4).

. Haiiti eHtp cummerpum, npu kotopoii Touka M (—3; 4) nepexoaut B Touky M _ (1; 2).

. HarucaTp opMyJibl HEHTPAIBbHOW CHMMETPHH OTHOCHTENBHO TOYKH S (2; —1).

. HammicaTp (opMyJIbl MapajuieIbHOTO TIEpeHoca ¢ BEKTOPOM .

. Harncats opmyibl mapaiensHOro nepeHoca, npu kotopom touka M (—1; 2) nepexoaut B Touky MI | (3; 4)
. Hanucate popmyibt oceBoii cummerpun ¢ ocbio |: 2x +3 =0

9. Hanucate ¢popmyiiel noBopota ¢ entpom S (1;3) Ha yroa 600.

10. danst okpyksoct (1 (x—1)2+(y—1)2=1 u —2: (x+2)2+(y—-4)2=9; _ABCu U: A(21), B(@3;-2), C(;
0), . Haiity ueHTp 1 KO3 GUIMEHT TOMOTETHH, IPH KOoTOpoit: a) 111 2; ©) [120] 1;

B) JABC U 1) = ULABC

03N N bW

Konrtponsnas padota Ne5.

CkansipHOe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB

1. lansr BekTops! : a (1; -2; 4), b (-3; 4; 0), ¢ (2; —3; 5). Haitru BexTopHusie nmpoussenenus: [ab], [be], [ac], [b, 3c], [2a +b, c].

2. Haiinute cmemranHoe mpousBenaeHue Bekropoe U =(1,3,-1),v=(-2,0,3) u w= (4, 1, 0) u onpezaenute, NpaBoil WK JICBOH
SIBJISIETCS 3T TPOHMKA BEKTOPOB.

3. Jlausl BepmuHb! TeTpasapa A(2; —1; 1); B(5; 5; 4); C(3; 2; —1); D(4; 1; 3). Haiiti 06bem TeTpadapa u miommans rpanu ABC.

4. Beruuciure mwiomans Tpeyronsiuka ABC u uminy Beicotsl AH, ectu A(2; 1; 0), B(=3; -6; 4), C(-2; 4; 1).




5. B tpeyronproit mpusme ABCA'B'C' sextopsr AB(0; 1;—1) u AC(2; —1; 4) onpenensiror ocHOBaHue, a BeKTop AA'(-3; 2; 2)
HalpaBJeH o 60koBoMy pebpy. Haiitu a) 00beM npu3Msl; 0) miomanu rpaHei; B) BEICOTY; T) yroi Mexxy peopamu B'C' u AA'.

KouTtposnbHas paborta Ne6. YpaBHEHHE IIIOCKOCTH | IIPSIMOI1 B IPOCTPAHCTBE.

B3aumnoe pacrmonoskeHue npsSMbIX U IITOCKOCTEH.

1. CocTaBUTh ypaBHEHHE INIOCKOCTH, IPOXOAAIIeH depe3 Touky C, fensmyto oTpe3ok AB B oTHomeHuu [ = — | HepICHAUKYIISPHO
k upsmoit K: , tme A (—1;2;4), B (15; 12; -6).

2. CocTaBUTh ypaBHEHHE INIOCKOCTH, IEPIEHAUKYISIpHOM oTpe3ky O102 u npoxosmeit uepes ero cepeauny, rae Ol u O2 —
ueHTpsl chep @1 u D2.

OL: (x-1)2+(y+1)2+(z+4)2=16 u Q2: (x+1)2+(y-3)2+(z-2)2=9.

3. Kak pacrnonoxeHsl mpsMbie

k: u m: Bmnpocrpancrse E3?

4. Haiiti KOOpIHHATHI JF000# TOYKHM, JIe)kKallel Ha mpoeknnuu TpsiMoit K. Ha tutockocts |10 x +y+z+1=0.

5. CocTaBUTh ypaBHEHHE IIOCKOCTHU, IPOXOAAIIE yepes JIMHUIO NepecedeHus IockocTel —:4x+y+32+4=0 u 0:2x-5=0u
touky M (1; 4; 1).

6. Uepes TOuKy HepecedeHust II0CKoCTH : 2X — 3y + 2z — 1 =0 u ocu (0Y) npoBecTH npsAMyro, apauiesibHy npsMoii K :

7. Haiimure paccrostaue ot touku A(2; —4; 5) 10 mIocKocTH, poxo et uepe3 Touku B(—; —3; 4), C(5;5; -1), D(1; -2; 2).

C 1emnpio KOHTPOJISl 3HAHUH CTYACHTOB 10 TeMe «Y paBHEHHE IIJIOCKOCTH U MPSIMOH B pOoCcTpaHCTBe. B3anMHoe pacnonokeHne
MPSIMBIX U TUIOCKOCTEW» MOYKHO MPOBECTH KOHTPOJIBbHYIO paboTy MO BapUaHTaM.

Bapwuant 1

1. Hanst Bepmunsl mupamuasl ABCD: A(1; 0;, 3), B(0; 2; 5), C(—1; 3; 2), D(5; 0; 2). Haiitu a) ypaBaenue rpanu ABC, 6) ypaBHeHHe
npsiMoii AB, B) ypaBHeHue BbicoThl DH, T) ypaBHEeHHUE MIOCKOCTH, poxosieii yepe3 Touky C mapamiensHo rpanu ABD, 1)
BBIYUCIUTH KOCUHYC yriia Mexy npsiMeiMu AB u BD, €) Berunciuth quHy Beicotsl DH.

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

3. CocTaBuUTh ypaBHEHHE IIIOCKOCTHU, KOTOpas IPOXOIUT Uepe3 MPSIMYIO IePeceyeHu s INIOCKOCTe MepHeHAnKYISIPHO INIOCKOCTH
4. lans! BepmuHbl Tpeyronpauka A(—6; 3), B(8; 10), C(2; —6) u npsimass OmpenenuTs, KaKue CTOPOHBI TPEYTroJIbHUKA TIEPEeCceKatoTCs
JTaHHOM MPAMOH.

Bapuanr 2

1. lansr Bepmuast mupamuast ABCD: A(4; 2; 0), B(1; —1; 3), C(0; 2; 1), D(-1; —1; 2). Haiitu a) ypaBuenue rpanu ABC, 0)
ypaBHeHue npsimoit AC, B) ypaBHeHHe BbIcoThl DH, I) ypaBHEHHE IIIOCKOCTH, IPOXOIAIIECH Yepe3 TOUKy A HapauieIbHO FPaHu
BCD, 1) BBIYHUCINUTH KOCHHYC yIi1a Mexkay npsimbiMu AB u BC, €) BeIuucIuTh Ay BeicoTsl DH.

2. OmnpeznenuTe B3aMMHOE PACIIONOKEHUE IPSAMOI, 3aJaHHOHN KaK IIepeceueHue ABYX IJIOCKOCTEH U INIOCKOCTH

3. HaiiTn ypaBHEHHE MJIOCKOCTH, IIPOXOIAIIEH Yyepe3 NpsAMYI0 | MEPIEHIUKYIIPHON MIIOCKOCTH

4. Hanucatb ypaBHEHHUE IPAMOM, IPOXOJALIEH depe3 TOUKy NepeceueH s NPsAMBIX U NapajulesIbHO MPSIMOil

Bapuant 3

1. lansr Bepumusr mmpamuasl ABCD: A(1; 0; —4), B(0; 2; 3), C(-1; 1; 5), D(1; 0; 6). Haiitu a) ypaBuenue rpanu ABC, 0)
ypaBHeHue psiMoii AB, B) ypaBHeHue BbicoTsl DH, ') ypaBHEHHUE IIIOCKOCTH, POXOLel uepe3 Touky C napauiesbHO TpaHu
ABD, 1) BEIUMCINTD KOCHHYC yIiIa Mex Ay npsmbiMu AB u BD, e) Beranciuts qnuHy Boicotsl DH.

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

3. HaiiTn ypaBHEHHE NJIOCKOCTH, IPOXOAILEH Yepe3 NpsimMble

4. JlaHBI ypaBHEHHS JBYX CTOPOH HMPSIMOYTOMBHUKA W OJHA U3 ero BepiunH A(—2, 1). Haiiti miomans npsSMoyroIsHHUKA.

Bapuant 4

1. Mansr Bepmuast mupamuast ABCD: A(1; 1; 3), B(5; 2; 0), C(-1; 0; 1), D(-1; 3; 2). Haiitu a) ypasuenwue rpauu ABC, 6) ypaBHeHue
npsimoit AD, B) ypaBHenue BeicoTsl DH, r) ypaBHeHHe nI0cKoCTH, IpoXoasiell yuepes Touky B mapamnensrno rpanun ACD, n)
BBEIYHCIIUTH KOCHHYC yria Mexay npsmeivu AB n AC, e) Berancnuts JummHy BeicoThl DH.

2. Haiitn npoexuuto Touku A(3; 2; —1) Ha IIIOCKOCTh

3. OnpenenuTh B3aNMHOE PACIIONIOKEHUE TIPSIMBIX

4. Yepes Touxy M(1; 2) mpoBecTH NpsIMyIO Tak, 4TOOBI OHa MPOLIIA HA PaBHBIX paccTosHUAX oT Touek A(3; 3) u B(5; 2).

Kpurepun orieHKH KOHTPOJIBHON paboThI

OlLeHKa OTIMYHOY» BBICTABISIETCS, €CIIU CTYAEHT UMEET IIyOOKHe 3HaHHs y4eOHOr0 MaTepHala 110 TeME KOHTPOJIbHOM paboThl,
MIOKA3bIBAaET YCBOCHNE B3aUMOCBSA3M OCHOBHBIX MOHATHI UCTIOIB3YEMBIX B paboTe, CMOT OTBETUTH Ha BCE YTOUHSIOLINE U
JIOHOJIHUTENIbHbIE BOIPOCHL. CTyJEHT JEMOHCTPUPYET 3HaHUS TEOPETUUECKOTO U IPAKTUYECKOr0 MaTepralla o TeMe IPaKTH4eCKON
paboTHI, ONpeaeNseT B3aNMOCBA3H MEKAY [TOKa3aTeIAMH 33a1a4H, JaéT MPAaBIIbHBINA aJTOPUTM PEIICHHs, ONpeIesieT
MEKIUCIUIUIMHAPHBIE CBSA3H II0 YCIOBHIO 3aJaHHs.

O1eHKa «XOpOIIoy» BBICTABIAETCS, ECITU CTYECHT TOKa3all 3HaHWE y4eOHOTO MaTepuana, yCBOMI OCHOBHYIO IUTEPaTypy, CMOT
OTBETUTb IOYTH [IOJHO Ha BCE 3a/laHHBIE JJONOIHUTENbHBIE U YTOUHSIOMIKE BONPOCHL. CTYIEHT 1eMOHCTPUPYET 3HAHUS
TEOPETHYECKOTO U IPAKTHYECKOT0 MaTepuaia o TeMe KOHTPOIBHOH paboThl, A0MycKasi He3HAYUTEIbHbIE HETOUHOCTH NIPH PEILICHUH
3a1a4, UMesl HEMOJIHOE IIOHUMAaHUE MEXIUCIUIIIMHAPHBIX CBA3€H [IPU IPaBUIBHOM BBIOOPE aNrOpUTMa PELICHHS 3a1aHuUs.

Ol1eHKa «yIOBIETBOPUTEIBHOY» BBICTABIISIETCS], €CIIU CTYAEHT B 1I€JI0M OCBOMII MaTepHall KOHTPOJIbHOI paboThl, OTBETUII HE HA BCE




YTOYHSIOIINE U JONOJHUTEIbHBIE BONPOCHL. CTyAEHT 3aTpyIHSETCS C MPABIJIBHOW OIIEHKOW MPEIOKEHHOM 3a/1a4H, JaéT HEMOTHBIN
OTBET, TPeOYIOIMH HABOAALIMX BOIPOCOB IPEIOIaBaTessl, BRIOOP ajJropuTMa pelieHus 3a1a4i BO3MOXKEH IIPU HaBOISIIHUX BOIIPOCAX
IperoiaBaTes.

O1eHKa «HEYJOBJIETBOPUTEIILHOY BBICTABIISCTCACTYACHTY, €CJIM OH UMEET CYILIECTBEHHBIE MPOOEIIbl B 3HAHUAX OCHOBHOTO Y4eOHOTO
Marepuaia KOHTPOJIbHON paboThl, KOTOPHIH MOJTHOCTHIO HE PACKPBUI COZlepKaHUE BOIIPOCOB, HE CMOT OTBETUTDH Ha YTOUHSIOLINE U
JIOTIOJTHUTENbHBIE BOIPOCHl. CTy/IEHT AaéT HEBEPHYIO OLIEHKY CUTYAIMH, HEPAaBUIBHO BEIOMPAET aIrOPUTM JICHCTBUIA.

5.3. Tembl nucbMeHHBIX padoT (3cce, pedepaThl, KypcoBble padoThI U AP.)

ITicemeHHBIE pabOTHI HE IPELYCMOTPEHBI.

5.4. OneHo4YHBIE CPEeACTBA VISl IPOMEKYTOYHOM aTTeCTAIMI

BOHpOCbI K DK3aMCHY

. OnpeneneHne BEKTOPA.

. Oneparmu Hax BEKTOpaMH (CIIOKeHHe U BeranTanue). CBoicTBa.

. YMHOXeHHe BekTopa Ha uncio. CBOHCTBA.

. JIuneiitHas 3aBUCUMOCTH BEeKTOpOB. CBOHCTBA.

. KonnuaeapHsle n KoMIIaHapHbIE BEKTOPA. Y CIIOBHS KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
. Basuc. KoopamHaTs! BexTpa B Oasuce.

. Teopema o JMHEiTHOM KOMOMHAIINY BEKTOPOB.

. CxasnsipHO€E IpOM3BeIeHIE BEKTOPOB U €ro CBOMCTRA.

. Beruncnenue ckanxspHOro npou3BeieHHs BEKTOpoB. JlJIMHA BEKTOpa, Yroil MEXAY BEKTOPaMU.
10. lenenue oTpe3Ka B JaHHOM OTHOIIICHUHU.

11. TIpeobpa3oBanue addunrHOrO pernepa B aPpUHHBIN perep.

12. IonsipHast cuctema koopauHaT. CBA3b MOSPHON U JEKapTOBOI CHUCTEM KOOPAMHAT.

13. YpaBHeHHE npsMOi (Bce BUBI).

14. Yron Mexay npsaMbeIMH (KOCHHYC, TaHTeHC). PacrionoxeHue npsMoil OTHOCHTEIFHO CHCTEMBI KOOPANHAT.
15. B3anmMHOE pactosioKeHHE ABYX HPSMBIX Ha MIIOCKOCTH.

16. PaccTosiHUE OT TOYKH A0 IPSIMOK.

17. Onpenenenre ¥ reOMETPUUECKHE CBOMCTBA ILIUIICA.

18. BriBoz1 ypaBHEHUS 3JUTUIICA.

19. Onpenenenre U reoOMeTPUIECKHE CBONCTBA TUMEPOOIIHI.

20. BriBoz ypaBHEHUS THIIEPOOITHL.

21. Omnpenenenne, BEIBOJ ypaBHEHUS M TeOMETPUUECKUE CBOMCTBA ITapaboIIb.

22. JlupekTopuaibHOe CBOMCTBO AIIIHIICA, TUIIEPOOIIBI U apadossl (6e3 BRIBOA).

23. JlupekTopuaibHOe CBOMCTBO AJITUIICA (C BBIBOJIOM).

24. Obuiee ypaBHEHHE KPUBOH BTOPOTo Mopsiaka. HaxokaeHne yria moBopoTa MpH YIPOIIEHUN YpaBHEHHSL.
25. JIeBsTh TUIIOB KPUBOM BTOPOTO MOPSIKA.

26. Onpenenenye AuaMeTpa. Y paBHEHUE JUaMETpa.

27. LleHTp KpUBOI1 BTOPOIrO MOPSAIKA.

28. [lepeceueHne KpUBOI BTOPOTO MOPSJIKA C IPSIMOH.

29. Onpenenenre CONPSHKEHHBIX JTUAMETPOB. Y CJIOBHE CONPSKEHHOCTH.

30. BeiBol ypaBHEHHS KacaTeIbHOM.

31. AcumntoTa. YpaBHEHHE aCUMITOTEHI.

32. IIpeobpa3oBanue miockoctu. ['pymnma npeobpazoBaHuii.

33. Iswxkenus | u |l pona. Buasl nprkenuii. Matpuna qeuxenusi. CBOWCTBa JBUKCHHUS.

34. OceBas cummeTpusi. CBOMCTBA. AHATUTUYIECKOE 3a/IaHNE.

35. I'pymma npeoOpa3oBaHuil MOAOOUS U € MOATPYIITEL. AHATUTHYECKOE 3a/TaHuE.

36. 'omoTteTHs U ee cBoiicTBa. CBSI3b TOMOTETHH M MTOOOUS. AHATUTHYECKOE 3aJaHueE.

37. I'pynna ad¢puHHBIX IpeoOpa3oBaHuii mIockocTr. CBOICTBA, aHATUTHYECKOE 3a1aHHeE.

38. [ToBOpOT U ero cBoiicTBa. AHAIUTUYECKOE 3aJaHHE TIOBOPOTA.

39. [NapamnenbHBIA IEPEHOC U €r0 CBOHCTBA. AHAIUTHYECKOE 3a1aHue. JJoka3aTh, 9TO MHOXKECTBO IIEPEHOCOB 00pa3yoT
rpymiy.

40. Kimaccuduxanus Bcex mpeodpazoBaHHi.

41. KoopauHaTsl BEKTOPOB M TOUYEK B pocTpaHcTse. Addunnas cucrema u I1JICK.

42. CMemaHHOE TIpou3BeIcHUE BeKTOpoB. OnpenenieHue u CBOHCTBA.

43. BexTopHOE Tipou3BeicHIe BEKTOpoB. OmpeneneHne, CBONCTBA, TEOMETPUIESCKHIIA CMBICIT.

44. HaxoxeHre KOOpANHAT BEKTOpa BEKTOPHOTO MPOM3BEACHUS.

45. T'eoMeTpUIECKUil CMBICT CMEIIAHHOTO MPON3BEICHHS.

46. OcHOBHBIE BUJIbI YPAaBHEHUH IIOCKOCTH.

47. IlpeobpazoBanue adhHUHHBIX penepos B A3.

48. UccnenoBanue o01Iero ypaBHeHHs INIOCKOCTH. PacronoxkeHue I0CKOCTH OTHOCUTEIBHO CHCTEMBI KOOPANHAT.
49. PaccTosHue OT TOUKHU 10 MIOCKOCTH.

50. Yros Mex1y MI0CKOCTSMHU.

51. YpaBHeHHUe TIPSIMOI B IPOCTPAHCTRBE.
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Kpurepunu onieHku sx3ameHa

OTMeTKa «OTIH4HOY, 84-100%, NOBBIIEHHBIH YpoBeHb. OOyUaronuiicss 0OHapy»Xujl BCECTOPOHHEE, CUCTEMaTHYECKOE U
riy0oKoe 3HaHUE y4eOHO-TIPOrPaMMHOTO MaTepuala, yMeHne CBOOOIHO BBINOJIHATH 3aJaHus, IPE1yCMOTPEHHBIE
MPOrpaMMOii, YCBOMII OCHOBHYIO JIUTEPATypy ¥ 3HAKOM C JIOMIOJHUTEIBHON JIUTEPaTypOid, PEKOMEHJOBAaHHOW IIPOrpaMMoi
JICLUITIMHBI, YCBOMJI B3aUMOCBSI3b OCHOBHBIX MOHSATHI TUCIUILIMHBI B MX 3HAUECHHUH JUI1 IpHOOpeTaeMoii mpodeccu.
OtMeTKa «xopomioy, 66-83%, moporoesiii ypoBeHb. OOyUarOMIUNCS OOHAPYKIII MMOJHOE 3HAHKUE YIEOHO-IPOrPAMMHOTO
Marepualia, yCHelIHo BBINOIHII PEAyCMOTPEHHbIE IPOrpaMMOM 3a/1aHHsI, YCBOMJI OCHOBHYIO JINTEPATYpY,
PEKOMEHIOBAHHYIO IPOrpaMMON TUCIUIUIMHEL, IIOKa3all CHCTEMATHIECKUI XapakTep 3HAaHWH 10 AUCIMIUINHE ¥ CIIOCOOEH K UX
CaMOCTOSATEIIFHOMY ITOTIOJTHEHHUIO ¥ OOHOBJICHHIO B X0/€ AajbHEHIeld yaeOHOH paOoTHl M MPO(heCCHOHATHHOM eI TETFHOCTH.
OTMeTKa «yIOBIETBOPUTENBHOY, 50-65%, moporoBeIii yposeHs. OOydaronuiicst 00Hapy KW 3HaHWE OCHOBHOTO y4eOHO-
MIPOTPaMMHOTO MaTepHaia B 00beMe, HEOOXOOMMOM UTA JalTbHEHIeH yaeObl U IpeACTOoAIIeH paboThl o mpodeccrH,
CIIPaBWICS C BBIIIOJIHEHUEM 33JJaHUil, IPEAYCMOTPEHHBIX IPOrPaMMOM, 3HAKOM C OCHOBHOM JINTEPATYPOH, pEKOMEHA0BaHHOM
MPOrpaMMOi AMCIMIUIMHEI, JOIYCKAaeT HETOYHOCTH, 001a1aeT HEOOXOANMBIMY 3HAHUSAMHY AJISI UX YCTPAHEHHS 101
PYKOBOJICTBOM.

OTtMmeTKa «HCYIOBJIETBOPUTECIIBHO», MCHEC 50%, YPOBCHL HE C(l)OpMI/IpOBaH. CTy,HeHT HE 3HAeT 3HAYUTECILHON YacTu
INOTNAMMHEOTO MATENUATA TONVCKAST CVINTECTRAHHEIS OIMUOKY He VMeeT REITATUTE TTARHOA U TeTATE REIROTET

6. YHAEBHO-METOJNYECKOE U THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOY JI5I)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JuTEepaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue WznarensctBO, TOX D1. agpec
JI1.1 |Aranacssa JI.C., I'eomerpusi: yueOHOE mocodue: B 2-x yactax |Mocksa: Kaopyc,
bassines B.T. 2011
JI1.2 |Aranacsu JI.C., I'eomerpus: yuebHOe nmocobue: B 2-x yactax |Mocksa: Kaopyc,
Bazpines B.T. 2011
6.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOpBI, COCTABUTEIH 3ariaBue W3natenscTBO, roj On. agpec
JI2.1 |TemepbekoBa A.A. Amnanutnyeckas reometpust. [Ipaktukym mo  |[opHo-AnTaiick: http://elib.gasu.ru/index.ph
peIIeHHIO 3a/1a4: yaeOHoe mocodue BUI[TATY, 2019 p?

option=com_abook&view

=book&id=3437:956&cati
d=5:mathematics&Iltemid=
163

6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust

6.3.1.1|SMART Notebook

6.3.1.2|Moodle

6.3.1.3|Internet Explorer/ Edge

6.3.1.4|MoiiOduc

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 CTAHJIAPTHBINA

6.3.1.12|MS WINDOWS

6.3.1.13|NVDA

6.3.2 Tlepeyenb HHPOPMAMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|ba3a naHHBIX «DneKTpoHHAs OHOMHoTEeKa [ 0pHO-ANTallCKOro TOCyJapCTBEHHOTO YHUBEPCHTETA»

6.3.2.2|MexBy30BCKas 3J€KTpOHHAsI OMOIHOTEKa

6.3.2.3|OnexTponno-6ubnuoreunas cucrema IPRbooks




7. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

METOJ IIPOCKTOB

poOIeMHast JICKIHs

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUIIJIMHBI (MOY JIS1)

Homep ayauropun |(Ha3znayenue OcHOBHOe OCHallleHHE

222 b1 YueOHas ayIuTOpHs A IPOBEICHUS Pabouee mecto npenonaBatens. [locanodnsie Mecta
3aHATUH JEKIIMOHHOI0 THIIA, 3aHATHI oOy4aromuxcs (110 KOJTHYECTBY 00YIaIOIIUXCS).
CEMUHAPCKOI0 TUIA, KypPCOBOTO [lepeHocHOI IPOEKTOP, HOYTOYK, PKpaH

MPOEKTHUPOBAHHMS (BBITOJHEHUS KYPCOBBIX
paboT), rpyNIOBBIX U HHAWBUAYaIbHBIX
KOHCYJIbTAaIlUH, TEKYILEero KOHTPOJIs U
POMEKYTOUHOH aTTecTallui

207 b1 JleknmonHas ayauropus. YdeOHast YyeHuueckas q0cKa, MPOeKTOp, IKpaH, CUCTEMHBIN OJIOK,
ayIUTOpUs JJI MPOBEACHUS 3aHATHI MOCaJI0YHBIC MECTa 00YJarOIIUXCs (IO KOJTHYECTBY
JICKI[MOHHOT'O THIIA, 3aHATHI CEMHHAPCKOT0o |00yUaromuxcs), pabouee MECTO IMperoaaBaTes

TUMA, KypCOBOTO MTPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX paboT), TPYIIOBBIX
Y MHIAUBUIyaJIbHBIX KOHCYJIbTAIHM,
TEKYIIEro KOHTPOJISI U IPOMEKYTOUHOM

aTTeCTALMU
211 b1 KommbrotepHslii kitace. YueOHas Pabouee mecto npenonasarens. [Tocagounbie Mmecta
ayJIUTOpUs AT IPOBEACHUS 3aHATHH o0y4aromuxcs (1o KOJIMYECTBY 00ydaroIuxcs),

JIEKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOT0 |KOMIIBIOTEPHI C 1OCTYIOM K MIHTepHeT
THIIA, KyPCOBOTO NMPOEKTHPOBAHHS
(BBITIOJTHEHUS KYPCOBBIX paboT), TPYIIOBBIX
Y MHIUBUIYAIbHBIX KOHCYJIBTALH,
TEKYILIEro KOHTPOJIS K IPOMEKYTOUHOU
artectauuu. ITomenenue aus

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHHUIO JUCHUTIIJIMHBI (MOZAY JIST)

Metoandeckue yKazaHHst [0 OCBOCHHUIO AUCIMILIHH (MOTyJIei)

Jlextmu, ¢ OXHOI CTOPOHBI — 3TO OJHA U3 OCHOBHBIX (h)OPM yIEOHBIX 3aHATHH B BHICIINX YIeOHBIX 3aBEICHHAX, IPEICTABIAIONIAs
co0oii cucTeMaTH4ecKoe, IOCIeI0BATEIbHOE YCTHOE H3JI0KEHUE MIPETo1aBaTeNIeM OMPEIeICHHOTO pa3/iesia KOHKPETHOM HayKU WIIn
y4eOHOH TUCIUILINHEL, ¢ IPYroi — 3T0 ocobast GpopMa caMOCTOATENBHON PabOTHI C yueOHBIM MaTepHaIoM. JIeKIus He 3aMeHseT
c000i1 KHUTY, OHa TOJILKO MOJTAJKUBAET K HEll, pacKpbIBas TEMyY, Ipo0OJIeMy, BBIAEISIS ITIaBHOE, CYIIECTBEHHOE, HA YTO CIEAYET
00paTUTh BHIMAHHE, YKa3bIBACT ITyTH, KOTOPBIM HYXKHO CI€I0BaTh, JOOMBAsACH NTyOOKOTO MOHIMAHUS IIOCTABICHHOI MPOOIEeMEL, a
He 0o01Iel KapTHUHBI.

Pa6oTa Ha TEeKIUHU — 3TO CIOXKHBII MPOIecc, KOTOPHIH BKIIOYAET B ce0sI TAKHME SIEMEHTH KaK CIyIIaHHE, OCMBICICHHE H COOCTBEHHO
KOHCIEKTUpOBaHUe. J{Js TOro, 4TOObI JIEKIHUS BBHIIIOJIIHUIIA CBOC Ha3HAYE€HHE, BaXKHO TIOATOTOBUTLCS K HEll U ee 3aIlicu ele 10
IpHUXO0Jia IperofaBaTels B ayTuTopHio. be3 aToro nanpHefiniee BOCIPHUATHE JIEKIIUH CTAHOBUTCS CIIOXKHBIM. JIeKIHS B YHHBEpCUTETE
paccurTaHa Ha MOATOTOBIECHHYIO ayanuTopHio. [IpernonaBarens M3naraet 000 BOIPOC, OPHEHTHPYSICH Ha Te 3HAHUS, KOTOpHIE
JIOJDKHBI OBITh Y CTYAEHTOB, YCBOUBIIHMX MaTepual BceX MPeIbIAYIHX JeKIUi. BaxkHo HayunThes CIyIaTh NpenojaBaTess BO BpeMs
JIEKIUH, TIOJICP’KIUBATh HEMPEPhIBHOE BHUMAHHE K BBICTYIIAIONIEMY.

OpHako, OJHOTO CIyIIaHWus HepocTaTouHo. HeoOxomuMo (GpHKCHPOBATh, 3alUCHIBATH TOT IIOTOK HH(OpPMALNH, KOTOPBIH co00IIaeTcst
BO BpeM JIEKIUH — HAYIUTHCS BECTH KOHCIIEKT JIEKIHH, Te (OPMYITHPOBAINCH ObI HAHOOIEe BaXKHBIE MOMEHTEI, OCHOBHEIE
TIOJIO’KCHUS, U3JIaraeMble JIEKTOpoM. JI7ist BeIeHNs! KOHCIIEKTa JICKIUH ClIeIyeT UCTI0Ib30BaTh TeTpaib. BeaeHue KoHcneKkTa Ha
JIMCTOYKAX HE PEKOMEHJYETCsl, IOCKOJIbKY OHU HE TaK yJ0OHbI B HCIIOIb30BaHUHU U 4acTo TepsroTcs. [Ipu opopmiieHuH KOHCIIEKTa
JIEKIIUK HEOOXOIMMO OCTABIIATh MOJIS, TAE CTYJESHT MOXET 3allicaTh CBOM COOCTBEHHBIE MBICIIH, BOSHUKAIOIINE [TapaUICJIFHO C
MBICIISIMH, BBICKA3aHHBIMU JIEKTOPOM, @ TAKXKE BOIIPOCHI, KOTOPBIE MOI'YT BO3HUKHYTb B IIPOLIECCE CIIyLIaHHs], YTOObI IOIyYUTh HA
HUX OTBETHI [IPY CaMOCTOATENbHOM MPOPadOTKe MaTepHana JeKIUH, IPH U3yIeHUN PEKOMEHAO0BAHHOM TNTEPaTyphl WIIU
HEMOCPEACTBEHHO Y NIPenoaaBaTeis B KoHLe JeKuud. CoCTaBIisis KOHCHIEKT JIEKLUU, CIIENYeT OCTaBILITh 3HAUUTEIbHbINA HHTEPBAI
MEXAY CTPOUYKaMH. DTO CBS3aHO C TE€M, YTO MHOTIa BO3HUKAET HEOOXOANMOCTh BIIUCATh B IEPBOHAYAIBHBIN TEKCT JICKIUHU OHY WIN
HECKOJIBKO CTPOUEK, UMEIOIIUX NIPUHIUNINAIBHOE 3HaUE€HHUE U IIOUEPIIHYTHIX U3 JPYTHX UCTOUHUKOB. PaccTosiHuE MEXy CTPOKaMU
HEOOXOIUMO TaKoKe IS TOJUEPKUBAHUS CIIOB HIIH LIETIBIX TPYIII CIOB (TaKoe MOAYEPKUBAHKE BHI3BIBACTCS HEOOXOIMMOCTHIO
[pUBJIEYb BHUMAHKUE K JAHHOMY MECTY B TEKCTE IIpU IIOBTOPHOM YTeHUHU). OOBIYHO IOJUEPKUBAIOT OIPENECICHUS, BBIBObL.

Taxoke BayKHO MOJHOCTBIO 0€3 BCAKMX H3MEHEHHMH BHOCUTD B TETPaJb CXEMBbI, TAOIHUIIBI, YePTEXKHU U T.II., €CIIM OHH IPEII0NIaraloTcs B
nekuu. J{yis Toro, 9To6B COBMECTUTH MEXaHHYIECKYIO 3aIIUCh C TIOYTH JOCIOBHBIM (DHMKCHPOBAHHEM HaHOOIee BaXKHBIX TTOJIOKCHUH,
MOXHO HCIIOJIb30BaTh CUCTEMbI YCIOBHBIX COKpalleHHH. B epBylo ouepens cokpanaloTes AIUHHbIE CII0BA U T€, YTO IIOBTOPSIIOTCS B
peun JexTopa yaiie Bcero. [Ipi 3ToM caMo COKpallieHHe JOKHO OBITh 10 BO3MOXKHOCTH KPaTKUM.

HpaKTI/I‘IeCKI/IC 3aHATHA CaMOCTOSATEIbHAS pa60Ta CTYACHTOB IT0 IMMOATOTOBKE K MNPAKTUYECKOMY 3aHATUIO NOJDKHA HAYUHATHCA C




03HAaKOMJICHHS C IUNITAHOM CEMHHAPCKOTO (IPAKTUYECKOT0) 3aHATHS, KOTOPBIN BKIIOYAeT B ce0sl BOIPOCHI, BHIHOCHMEBIE Ha
0o0CyxIeHHE, PEKOMEHIAlUY 10 IOAIOTOBKE K IIPAKTUYECKOMY 3aHATHUIO, PEKOMEHYEMYIO JIUTEPATypy k Teme. M3yueHue
Marepuaia clieyeT HadaTh ¢ IPOCMOTpa KOHCIIEKTOB JIEKIMH. BoccTaHOBUB B TaMATH MaTepHal, CTyAEHT IPHUBOIUT B CUCTEMY
OCHOBHBIE IIOJIOKEHUS TEMBbI, BOIIPOCHI TEMBI, BBIENSAA B HEW IJIaBHOE U HOBOE, HA YTO 00paIlaloch BHUMAHUE B JIEKIUU. 3aTeM
clleyeT BHUMAaTeIbHO IPOYHUTATh COOTBETCTBYIOIIYIO TJ1aBy yIeOHUKA.

Jliist Gonee yriryGIIeHHOIO U3Y4EHUS BOIIPOCOB PEKOMEHIyeTCs KOHCIIEKTUPOBAHUE OCHOBHOM U JONOJIHUTENILHOM TUTEpaTypBhI.
UnTast peKOMEHAOBaHHYIO JIUTEPATypy, HE CTOUT ITACCHBHO MPUHUMATh K CBEACHHIO BCE HAIIMCAHHOE, CIIEAYET aHAIM3UPOBATh TEKCT,
JlyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIlUCH II0 XOAY YTEHMUSI, KOTOPBIE IPEBPAIatoT YTEHUE B IIPOLiecC. 3allUCH MOTYT BECTHUCH B
Pa3IHYHON (hopMe: pa3BepPHYTHIX M MPOCTHIX IIAHOB, BEIUCOK (TE3UCOB), aHHOTALMH M KOHCIIEKTOB.

ITono6pas, 0TpaboTaB MaTepHal U YCBOUB €0, CTYJCHT JIOJDKEH HauaTh HEIOCPEACTBEHHYIO [IOJTOTOBKY CBOETO BBICTYIICHUS Ha
MIPAKTHIECKOM 3aHATHH JUIS YEeTO CIeayeT IPOAyMaTh, KaKk OTBETHTh Ha KaXKbIi BOIIPOC TEMBI.

[To kaxoMy Bonpocy IUIaHa 3aHATHI HEOOXOIUMO ITOATOTOBUTHCS K yCTHOMY coo01ieHuto (5-10 MuH. ), ObITh TOTOBBIM IPUHSTH
yuacTue B 00CYKJIEHUU U JOIOJIHEHUH JOKIAJ0B U coOOIIeHUH (10 5 MUH.).

BricTynnenne Ha IPaKTHIECKOM 3aHATHH JOIDKHO yJOBIETBOPATH CIEIYIOINM TPeOOBaHHUAM: B HEM M3JIaraloTCs TEOPETHIECKHE
HOAXOAbI K paCCMaTPUBAEMOMY BOIIPOCY, AETCS aHAIU3 IIPUHIMUIIOB, 3aKOHOB, IIOHATHI 1 KaTErOpUii; TEOPETUUECKUE I1OJIOKEHUS
MOJKPEIUIIOTCS (hakTaMH, IPUMEPaMH, BBICTYIIIICHHE A0JDKHO OBITh apIyMEHTHPOBAHHBIM.

CamocTosTenbpHas paboTa 00yJaronMXCsi— 3TO IUIAHUpyeMas yaeOHasi, yaeOHO-HCCIIeIoBaTeNIbCKast, HAyIHO-HUCCIIe[OBATEIbCKAs
paboTa, BBIIOHsIEMast BO BHEAYAUTOPHOE BPEMs 110 33aHHIO M IPU METOANIECKOM PYKOBOJCTBE MPEToaBaTelis, Ho 0e3 ero
HETIOCPEICTBEHHOTO YYaCTHsL.

O0BEM caMOCTOATENBLHOM paboThI ONpeeNsaeTcs y4eOHBIM IIIAHOM OCHOBHOM MPO(eCCHOHANBHOM 00pa30BaTeIbHOMITPOTPAMMBI
(OIIOII), paboyeit mporpaMMoi AUCHUIIIMHEL (MOIYJIS).

CamocrosiTenpHas paboTa OpraHu3yeTcs. ¥ IPOBOIUTCS € LENbI0 GOpMHUPOBAHHUS KOMIIETEHIINH, IIOHUMAEMbIX KaK CIIOCOOHOCTD
NPUMEHSATH 3HAHUS, YMEHHUS U IMYHOCTHBIC Ka4eCTBa IJIs YCICIIHON MPAKTUYECKON NEeATENbHOCTH, B TOM YHCIIE:

- (hOopMHPOBaHUS YMEHHH 110 TIOMCKY U UCTIOIB30BAaHUIO HOPMATHBHOMW, IPABOBOH, CIPABOYHOMN U CHEIHAIBHON JIMTEPATYPhI, a TAKXKE
JIPYTHX HCTOYHHUKOB MH(OpMALIH;

- KQYECTBEHHOTO OCBOCHHS M CHCTEMATU3ALMH MOJTyYCHHBIX TEOPETHYCCKUX 3HAHMUIL, X YIITyOJICHUS U PacIIUpPEeHUS 110
MIPUMEHEHHUIO Ha YPOBHE MEXIIPEIMETHBIX CBSI3EH;

- (hopMHpPOBaHUS yMCHUS IIPUMCHSITH MOTy4CHHBIC 3HAHUS Ha MPAKTHKE (B MPOYECCHOHAIBHON IeITEIBHOCTH) U 3aKPEILICHHS
MPAKTUIECKUX YMEHUHN 00yJIaromuxcs;

- Pa3BUTHS TO3HABATENBHBIX CIIOCOOHOCTEH, HOPMUPOBAHHS CAMOCTOSTEIFHOCTH MBIIUICHHS 00yJalONUXCs;

- COBEpILICHCTBOBAHMUS PEUEBBIX CIIOCOOHOCTEH 00yJIarOIIUXCS;

- (hopMHpPOBaHUS HEOOXOAUMOTO YPOBHSI MOTHBAIIMK O0YYAIOIINXCS K CHCTEMAaTHYECKOH paboTe JUIsl MONydeH s 3HAaHUH, YMCHUH 1
BJIaJCHUI B IIEPHOJ YIeOHOTO CEMECTpa, aKTUBHOCTH 00YJaIOMINXCsl, TBOPIECKOH HHUIIATHBEI, CAMOCTOSTEIFHOCTH,
OTBCTCTBEHHOCTHU U OPraHNU30BAaHHOCTH;

- (hopMHUPOBaHMS CIOCOOHOCTEH K CaMOPa3BUTHIO (CaMOIIO3HAHMIO, CAMOOTIPEETICHUI0, CAMOOOPA30BaHHIO,
CaMOCOBEPIICHCTBOBAHMIO, CAMOPEATN3ALHN U CAMOPETYIISILIIHN);

- Pa3BUTHS HAYYHO-UCCIIEA0BATENLCKUX HABBIKOB,;

- pa3BUTH HaABbIKOB MEXJINYHOCTHBIX OTHOIIICHUH.

K camocTosTensHO#H padoTe 0 JUCHHUIUTHHE (MOIYII0) OTHOCSTCS: MPpOopaboTKa TEOPETHIECKOr0 MaTepuaia AUCIUTLTIHBL
(MOLyJ151); TOATOTOBKA K CEMUHAPCKUM U MPAKTHYECKUM 3aHSATHSAM, B T.4. IOJATOTOBKA K TEKYILIEMY KOHTPOJIIO YCIIEBAEMOCTH
o0y4Jaromuxcs(TeKymas aTTecTamys ); IOAT0TOBKA K JIAOOpaTOPHBIM padoTaM; MOATOTOBKA K MPOMEKYTOUHON aTTecTalny (3a4éTam,
JK3aMEHaM).

Bunpl, popMbl 1 00BEMBI CAMOCTOSTENHEHOM PadOThl 00YJAIOIUXCAIIPY H3YYSHUH AUCIATUTIHEL (MOYJIST) OTIPEIEIISIOTCS:

- COZIep’KaHUEM KOMIIETEHINH, GOPMUPYEMBIX AUCUUILIHHON (MOIyNIeM);

- cienudUKON TUCHUILIMHBI (MOAYJIIS), TPUMEHSIEMBIMU 00pa30BaTEeIbHBIMH TEXHOJIOT USMH;

- TpyaoeMkocTsio CP, mpeaycMoTpeHHOM y4eOHBIM ILIaHOM;

- YPOBHEM BEIcIIero oopazoBaHus (0akanaBpuar, CeIHaINTET, MaTUCTPATypa, aCIUPaHTypa), Ha KoTopoM peanuzyercst OITOIT;
- CTCIICHBIO OATOTOBICHHOCTH 00YYarOIINXCSL.




