MHUHUCTEPCTBO HAVKU U BBICLLIEI'O OBPA3OBAHUS
POCCHUICKOM ®EJIEPALIMU
®EJIEPAJILHOE I'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIbHOE
VUYPEXJIEHME BBICLLIEI'O OBPA30BAHMUSI
«CEBEPO-KABKA3CKASI TOCYJAPCTBEHHASE:

Fo e HOE ™5 oNG .
g.\‘“ n3ICKAR E2s5 %
o At e mcy;:!a ,‘f,"*lwocbp“»

SO0
f PN

Bl
P
Sl

«YTBEPKAIO»  §
[Tpopekrop no yueGHOH"
« »n03 ;

PABOYAS ITPOI'PAMMA JTUCIHHUILTHHBI

AunreOpa v reomerpus

YpoBeHb 06pazoBaTeNbHOI NPOrpaMMBI DakanaBpuat

Hanpasaenue noaroropku 09.03.04 INporpammHas HHKeHEpHs

Hanpasaeanocrs (npoduis) [TporpamMmuas uHKeHepHst

Dopma obyuenus oyYHasi

Cpok ocBoennst OIT 4 rosa

Hnernryr __[pukianHoil MatemMaTky 1 HHGOPMALIMOHHBIX TEXHOJIOTHIA

Kadeapa pazpaGorunx PIIJT Maremaruka

Beinyckaromas kadeapa [pukianxas uadopmaruka

Hauanbnuk %
y4eGHO-MEeTOAMYECKOTO YIIpaBieHus # Cemenosa JLY.

Jupekrop unctutyra [TM u UT Tebyes J1.b.

oy
L
3apeyrommii BeiycKarouiei kadeapoit Xanaesa JI.X.

r. Yepkecck, 2022 1.



COJEPKAHME

1. Ie/ 11 OCBOCHMS JUCHHMIIIMHBL. ¢ ueuueneeneruereeecassncssssscessassscssssssscsscssssssssssssscnssnsessd
2. MecTO AUCHUILIMHBI B CTPYKTYPe 00Pa30BATEIbHON MPOTPAMMBI....veieeiirerenecneeenssd

3. IlnanupyemMble pe3yJIbTaThbl 00YUYCHHS MO THCHUIIIHHE «oovveerneineenrenecenennnnnn.n. -
4. CTPYKTYPA U COACPKAHME JUCHMILTIMHBL. . .. .ouutttttte ettt eateeateeeaeeeannneeeannaens 6
4.1. O0OBbeM TUCHUTUTHHBI U BUJBI YIEOHOM PAOOTBI. .. ..t eteiteie et eieeieeeeieeieeeaaenen 6
4.2. COACPIKAHUE JUCTIHTIITIHBL. . . . . et euetee ettt e enateeentee e eate e etee e eaaaeeeanteeeenaeeeanaeeenns 7
4.2.1. Paznensl (TeMbl) TUCIUIUIAHBI, BUBI Y4€OHOW JESTENbHOCTH U (hOPMBI
0] & 101 11 (Pt 7
ANl 119117 00): 15 1317 00174 o1 N PP 8
4.2.3. JIaOOPATOPHBIM TIPAKTHKYM ... enesenseennreenneenneeenneenneeanseeseeaneeenneenneeenamenens 9
4.2.4. TIPAKTHUECCKHUE BAHITHI .. veenutenttentte et et eate et e ette et e eteeaateeaaeeneean s eaenes 9
4.3. CaMOCTOSATETbHAS PAOOTA OOYUATOIIIETOC . ..« vveentteneteenteenneeenneenneeanaeenneeanneennenns 11
5. Ilepeyenb yueOHO-METOAMYECKOT0 O0ecneYeHUus JJI1 CAMOCTOSATEeIbHOM
PatoThI 00YYAIOUIUXCS MO TUCIHHIITIMHE oo tuuereeneesessosssossssonssosssssssssssssssssssnssnneennnnn 13

6. O0pa30BATEIBHBIC TEXHOOT M M. eeeeueteiereensrersscsnsscssscssssssscssscsssssssscsssssssscssscsnsel®
7. YueOHO-MeTOANYEeCKOe U HH(POpMaIlHOHHOE o0ecTieYeHUEe TUCUMIIIMHBI «.vveverneenneen.. 17

7.1. IlepedyeHb OCHOBHOM U JOTIOTHUTEIHHOU YUCOHOM JTUTEPATYPBL. ... euvenreeneaneenneannnnns. 17
7.2. Ilepeuenp pecypcoB HH(OPMALMOHHO-TEIEKOMMYHHUKAITHOHHOMN

CETH WHIHTEPHETY ... ettt e e e e 18
7.3. UndopmanmoHHbie TEXHOIOTUH, JTUIIEH3MOHHOE TPOTrPAMMHOE 00ECIICYCHHE .............. 18

8. MarepnaibHO-TeXHUYECKOE 00€CTICYCHNE TUCHUIITIMHBI «covvrerneernrrernecsnsrcenscsnsseesensl8
8.1. TpeGoBaHUs K ay JUTOPHM (IIOMEIIEHUSM, MECTaM) JJis IPOBEICHUS

T2 5 0 172 18
8.2. TpeboBanust kK 000pPyIOBaHHIO PAOOYNX MECT MPETMOIaBATEIIS U

FOT0) e 0 T0) 11173 S 19
8.3. TpeboBaHus K CICIHATIUZUPOBAHHOMY OOOPYTOBAHUIO. . . .eveeerrreernrreearreerreeenseeensseesnseeens 19

9. Oco0eHHOCTH peaJn3auuy JUCUUIJIMHBI JJI51 HHBAJIWAO0B U JIMI ¢ OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3[IOPOBBH . cvvcreeieenecsessosssssssssssssssssssssssssssssssssssssssssssssnsssscsll)
IIpunoxennel. @OHJ OLEHOUHBIX CPEICTB..cuueterrernsrersecrssscesscsssssnsscesscsnssssssesnssencZl

[Mpunoxenune 2. AHHOTAIUS PAOOYEH TPOTPAMMDBI..c.cuvreinerenrennecnns 53
PeneH3Msl HA PA0OUYIO TIPOTPAMMY . ..ottt ettt et et e et et e e eaiee e 54
JIncer nepeyrBepikaeHust padodeil MPOrpaMMbl JHCHMIITHHBL. . ....o..oovuieiniinineaineenaen. 55



1. EJIM OCBOEHMU A JUCHHUIIVIMHbI

He.]'lbl{) OCBOCHHUHA JUCHHUIIIMHBI «Anre6pa U TCOMCTpHA» ABIACTCA OBJIAACHUC
3HAHUSIMH MO JUHEHHOU anre6pe 1 aHAJIMTUYECKOM reoMeTpuu, HeO6XO,Z[I/IMLIMI/I I U3YUCHUSA
APYrux MaTeMaTUUCCKUX JUCHUIIIINH, pa3BUTHUC HABBIKOB PCIICHUA 3aaa4 IO JIMHCHMHOMN anre6pe
U aHAJIUTUYECKOMH IrCOMCTpHUH.

3agaum AMCUHUIIINHBIL:

* (opMHpoBaHHE KOMIUIEKCHBIX 3HAHUI 00 OCHOBaxX JMHEWHOU anreOpbl U aHATUTHYECKOM
F€OMETPUH;

® [pUMEHEHHUE 00YYarOIIUMHUCS MAaTEMaTHYECKON CUMBOJIMKY MPU (GOPMYIUPOBAHHUH 33]1aY;

* (opMupoBaHHE CIIOCOOHOCTH Y OOYYAIOIIMUXCSI IPUMEHSATh METOBI KOJUYECTBEHHOTO H
KaueCTBEHHOI'O aHAJIN3a, U3yYaeMbIX B KypCe K PEILIECHHUIO MPAaKTUYECKUX 3a/1a4;

® [pHUMEHEHHUE O0YYAIONIMMHKCS HABBIKOB CAMOCTOSITEIILHON PabOThI ¢ yUeOHON U HayJHOM
JUTEPATYPBL.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI' PAMMBI

2.1.  JucrumnimHa «Anredpa W reoMeTpus» OTHOCUTCS K oOs3aTenbHas 4acTh bioka 1
Jucuuninuael (MOAYJIN) UMEET TECHYIO CBA3b C APYTUMH TUCHUILUIMHAMH.

2.2. B rabmuue TpuBENEHBI NPEIIICCTBYIONIUE ©  MOCIEAYIOIUE UCIUTUINHEI,
HarpaBjeHHbIE Ha (DOpMUPOBAHUE KOMIETEHIUNA TUCIUIUIMHBI B COOTBETCTBUU C MaTPHIICH
koMmrerenruid OI1.

IIpeamecTByonue u nocjaeayouue TMCHUIINHBI,
HanpaBJieHHbIe HA ()OPMHUPOBaAHUE KOMIIETEH Uil

No
/ [IpenmecTByOMUe AUCIUTLITUHBI [Mocnenyromue AUCIUTIITTHBI
/T
Onupaercss Ha 3HaHHS, CHOPMHUPOBAHHBIC .
1 JUCHUILIMHAMA ~ TPEIbLIYIIETO OBHSI Teopust BeposTHOCTEH 1
' p Y yp MaTreMaTHYecKas CTaTUCTHKA
00pa3oBaHUs
2 JluckpeTHass MaTeMaTHKa
3 Matemarudeckas JOTHKa U TCOPHS
aJITOPUTMOB




3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUITIMHE

[Inanupyemsie

pe3yJIbTaTel  OCBOCHUSA

o0Opa3oBaTeNnbHOI

nporpammbel  (OIT)  —

KOMIICTCHIIU 06yqarom1/1xc;{ OIPCACIIAOTCA TpC6OBaHI/ISIMI/I CTaHJapTa IO HaIIPaBJICHUIO

nonarotoBku 09.03.04 IIporpammuas uHXeHepust U (GOPMUPYIOTCS B COOTBETCTBUU C MaTpHLIEH

koMmrereuruii OI1

No Homep/ HaumenoBanue NuaukaTop J0CTHKEHUA KOMIIETEHIUH
/i HHIEKC KOMIIETCHIIUH
KOMIIETeHI[ U (WM ee 4acTH)

1 2 3 4

2. OIIK-1 Crniocoben npumensats | OIIK-1.1. Hcnonb3yer 3HaHHA OCHOB
€CTECTBEHHOHAYUYHbIE U | MaTeMaTUKH, (U3UKH, BBIYUCIUTEIBLHON
OO0IIENHKEHEPHBIE TEXHUKM W  T[POrpaMMHUpOBAHUS  JJId
3HaHUA, METO/Ibl | pELIEHUs [TOCTABJICHHBIX 3a/ad.
Matematuueckoro ananusa | OIIK-1.2. Hcnonp3yeT mnpuHUUOBL U
u MOJICJIUPOBAHMS, | METOJbl TEOPUH KOMOMHATOPUKH U HX
TEOPETUYECKOTO U | IDUMEHEHUs Ul UCCIENOBaHUs B
9KCIEPUMEHTAIBHOIO poeCCUOHANBHOMN 1eATEIbHOCTH
HCCIEeN0BaHUs B | OIIK-1.3. AHanu3upyeT U UHTEPIPETUPYET
npodeccHoHaIbHOM peuieHus B 00JIACTM MaTEeMaTHYECKOro
JESTEIIBHOCTH aHAJIN3a ¥ MOJEIMPOBAHUS.




4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

4.1. OFBEM JUCHUNJIMHBI U BUJbl YYEBHOH PABOThHI

Bupa yueOHoii padoThl Bcero yacos CemecTpnl
Ne 1
4acoB

1 2 3
AyIMTOpPHAsi KOHTAKTHAas padoTa 72 72
(Bcero)
B ToMm uucne:
Jlexuun 36 36
[IpakTuueckue 3aHATHS 36 36

KonTakTHas BHeayauTopHasi pabora, B

TOM YHCJIE:

WNHnnBunyansHble U IPYIIIOBHIE 2 2
KOHCYJIbTAIlMU

CamocrosiTesibHas padoTa 34 34

ooyuamomierocs (CPO) (Bcero)

Hodeomoeka K 3AHAMUAM 6 6
Hnousudyanvhuvie 3a0anus 7 7
ITloozomogka k mekywemy KOHmMpoo 7 7
Tloozomogka k npomescymoyHomMy KOHMPOJO 7 7
Camonoozomoska 7 7
IIpoMexxyTouHasi | SK3aMeH 9(36) 9 (36)
aTrecTanus B TOM 4YHCJIE:

[Tpuem 3k3., yac. 0,5 0,5

Koncynbranus, gac. 2 2

CPO, yac. 33,5 33,5
HUTOI'O: O6mast | yacoB 144 144
TPYA0EMKOCTh 3au. Ej1. 4 4




4.2. COAJEPKAHUE JUCIUIIVINHBI

4.2.1. Pa3nennl (TeMbl) AUCHUILINHBI, BUABI Y4eOHOI 1esiTeIbHOCTH U ()OPMBI KOHTPOJIA

Ne | HaumeHoBaHue pa3jesia (TeMbl) Buabi yueoHoii DopMbI
n/ AUCUHMUILTUHBI AesiTeJIbHOCTH, BKIKOYAs TeKylleil u
n CaMOCTOSITEIbHYIO Pa0oTy | MPOMEKYTOYHO
00y4yarImuxcs i aTTecTanuu
B 4acax)
J [ JIP | I3 | CP | BCcero
[0)

1 2 3 4 5 6 7 8

Cemectp 1

1. | Paznen 1. Matpuribt n|l 6 6 6 18 | Aomamnue

ONPCACIINTCIN 3aJlaHusl,
KOJUIOKBHYM,

KOHTPOJIbHBIC
BOIIPOCHI,
WHAWBUAYAJIbHBIC
3aJaHusl.

2. | Pasgen 2. CucreMpl JIHHEWHBIX | & 8 6 22 Homarnne

anreOpanyeckux ypaBHEHUH. 3a/1aHud,
KOJUIOKBUYM,

KOHTPOJIbHBIC
BOTIPOCHI,
WHJIMBHyalbHbIE
3aJaHusl.

3. | Paznen 3. Bekropsl. 4 4 6 14 | Jomamuue

3a/IaHus,
KOJUTOKBUYM,
KOHTPOJIbHBIE
BOIPOCHI,
WH/IUBHy aTbHBIC
3aIaHus,
TECTUPOBAHHUE

4. | Pasnmen 4. Ananutnyeckas | 6 6 6 18 Homarnue

reOMETpUs Ha IIOCKOCTH. safianus,
KOJUIOKBUYM,

KOHTPOJIbHBIC
BOIIPOCHI,
WHAWBUAYAJIbHBIC
3aJaHusl.

5. | Pasnmen 5. Aganutnyeckas | & 8 6 22 Homaiinne

reoMeTpHs B IIPOCTPAHCTBE. 3afaHud,
KOJIJIOKBUYM,

KOHTPOJIEHBIC
BOIIPOCHI,
WHIUBUyaJIbHbIE
3a1aHHs.

6. | Pasnen 6. KoMmmiekcHsle dncia. 4 4 4 12 Homarinune
3a7aHUs,

KOJIJIOKBHYM,
KOHTPOJIbHBIE
BOIIPOCHI,
WH/IUBHyalbHbIC
3aJlaHHs.




7. | KouraxTHas BHEAYIUTOPHAS IPYIIIOBbIE U
6 2 WHAWBUIYAJIbHBIC
pa ora KOHCYJIbTalln
8. | IpomeskyTO4YHAS aTTeCTALMS 36 | Dxsamen
Hroro yacos B 1 cemecTpe: 36 - 36 | 34 144

4.2.2. JleKIIUOHHBIN KYypC

Ne
n/
n

HaumenoBanue
pa3aena
JUCIUIIINHBI

HauMeHOBaHHE TEMBI
JeKIHH

Conep:xaHue JeKIIUA

Bcero
JacoB

1

2

Cemectp 1

1.

Pazmen 1. Matpumnsr u
OTIPEACTUTEIH.

Tema 1.1.
MaTpHUIAMH.

Omnepanuu Hafg

OcHoBHBIE
MaTpUIaMH
YMHOXEHHE

YHCIIO,
MaTpul) H HX

IlonsiTue  MaTpuuBbL.
orepanuu HaJl
(cmoxxeHne MaTpwuil,
MaTpHulbl Ha
MepEeMHOXKECHHUE
CBOMCTBA.

Tema 1.2 Onpenenutenu
n-ro  Imopsuka MU HX
CBOICTBA.

Onpenenenue u
CBOMCTBaA ONpeIeNIUTENCH.
Brruncienue onpeaenuTenen
BTOPOTO ¥ TPETHETO IOPSIKOB.
PasmoxeHme  ompenenmuTens 1o
cTpoke (CToaoIy).

npocTenme

Tema 1.3
MaTpHIIa.

ObpartHas

DOneMeHTapHBIE  NPEoOpa3OBaHUS
MaTtpunsl.  OOpaTHas  MaTpuIa.
HeoOxomumoe ¥ 1OCTaTOYHOE
YCIIOBUSI CYLIIECTBOBAaHHS OOPATHOM
MAaTpPHLIBL. Teopema 0
CANHCTBCHHOCTHU CyIIE€CTBOBaHUA
MaTpulbl, OOpaTHOW K JIaHHOW.
Meronsl HaxoXaeHHS 0OOpaTHOH
MaTpHUIBL.

Pazgenr 2. Cucremsl
JIMHEHHBIX
anredpanyecKix

YpPaBHEHH.

Tema 2.1 Cucremsl
JTUHEHHBIX aNre0panvecKux
YpaBHEHU.

CucreMbl n JIMHENHBIX
anreOpandyeckux ypaBHEHHH C n
HEM3BECTHBIMH. VYcnosue
cosmectHocTH CJIAY. Martpuynas
u BekropHas 3amuck CJIAY.
I'eomerpuueckass HMHTEpPIIPETAIH
pelieHuss  CHCTeM  JIMHEHWHBIX
YpaBHEHUM U HepaBeHCTB. MeTobl
pemenus CJIAY.

Tema 2.2 Panr matpuisl.

Paur  marpuusl.
0a3UCHOM MHUHOpE.

Teopema o

Tema 2.3.
CJIAY

OnHoponHas

IIpocrpancrso
OJTHOPOAHOMN
®DyHaaMeHTanbHas cucreMa
pemennii.  CTtpykrypa  o0miero
pelIeHUs] HEOMHOPOJHON CHCTEMBI.
CBs13b MEXTY pelIeHUsIMHA
OIHOPOAHOM M  HEOJHOPOIHOM
CHUCTEM.

peuieHuii
CHCTEMBI.

Paznen 3. BekTopsr.

Tema 3.1. DJIeMEHTHI
BEKTOPHOM aJireOphI.

Bekropel, uX  CIOXEHHE U
YMHOXKEHUE Ha YHUCIIO; JHHEHHas
3aBUCHMOCTh  BEKTOPOB U €€
TCOMETPHUCCKUI CMBICT; 0a3uc u
KOOP/AMHATEHI. CxanspHoe
NPOM3BEJICHUE BEKTOPOB; IEPEX0]l




OT OAHOTrO 0a3Wca K JAPYromy.
Bextopaoe u CMELIaHHOE
POU3BEICHHS BEKTOPOB.

4. | Paznmen 4.
AHanuTHueckas
TeOMETPHS Ha TIOCKOCTH

Tema 4.1
IUIOCKOCTH.

Ilpsmass  Ha

CucreMbl KOOpAUHAT; MEPEXoj] OT
OIHOH CHCTEMBI KOOPIUHAT K
JpyTOil; ypaBHEHUE NPIMOH JTMHUH
Ha TUIOCKOCTH.

Tema 4.2. Ilmockocth U
mpsiMasi B IPOCTPAHCTBE.

IInockoctu B MIPOCTPAHCTBE;
B3aHMHOE PACIOJI0KEHUE TPIMBIX
Ha IUIOCKOCTH H INIOCKOCTEH B
MIPOCTPAHCTBE; npsMast B
MIPOCTPAHCTBE.

Tema 4.3. JluHUM BTOPOTO
TOpSIKA.

OKpYXHOCTb, JJUIMIIC, THUIepbosa
U mapaboyia; HMX KaHOHHYECKHE
YPAaBHEHHUS. HccnenoBanue

(hopMBL

5. Paznen 3.
AHanutnyeckas
reoOMeTpHst B
MIPOCTPaHCTBE.

Tema 5.1.
MPOCTPAHCTBA.

EBKxinioBel

EBKnIMI0BBI NPOCTPAHCTBA.
3ananue CKaJISIpPHOTO
NPOM3BEICHUSI B KOHEYHOMEPHOM
MIPOCTPAHCTBE. OcHOBHBIE
CBOHCTBa CKaJISIPHOTO
MIPOU3BEICHUS. OproroHanbHas
CUCTEMAa BEKTOPOB, €€ CBOWCTBO.
OproroHaibpHBIA 0a3uc, Mporecc
opToroHanusanuu. Teopema 00
oproroHanibHOM 6asuce. [loHsTHE
HOPMBI. OpTOHOPMUPOBAHHBIH
O6asuc. JimHa w  yrael B
EBKJIMIOBBIX IIPOCTPAHCTBAX.

Tema 52 Ilpsmas u
IUIOCKOCTB B ITPOCTPAHCTBE.

[psamas u IIOCKOCTh B
npoctpaHcTBe. OOliee ypaBHEHuUE
TIpSIMOH B MIPOCTPAHCTBE.
Kanonuveckoe ypaBHeHHE IPSIMOH,
MpOXOASImIe dYepe3 1BE TOYKH.
Ilepexon oT obmiero ypaBHEHHS K
KaHOHMYECKOMY. YTOJII ~ MEXIy
JOBYMsI MIPSAMBIMH, yCIIOBUS
HapasuIeNbHOCTH u
HEPIECHIUKYISIPHOCTH. Yron
MEXIy IpsMOMl U IUIOCKOCTBIO,
yCIIOBUS napaxieIbHOCTH u
NEepHIeHAUKYISIPHOCTH.

Tema 5.3 TloBepxHocTH
BTOPOTO MOPSIIIKA.

Teopema 0 KAHOHHUYECKUX
YpaBHEHUSIX MTOBEPXHOCTEH
BTOPOTO TOPSIKA; DIUIAIICOUIBL;
TUIEPOOIIOHTBL; apaboIIONIBL
IIHHIPBI; KOHHYECKHUE CEUCHUS;
TPSIMOJIMHEHHBIC oOpazyrommue;
appuHHAS KIaccu(UKaIus
MMOBEPXHOCTEH BTOPOTO MOPSAKA

6. | Pazgen 6. KommiekcHbie
qucna.

Tema 6.1 [JleiicTBus Han
KOMIIJICKCHBIMH YUCJIaMH.

OcHOBHBIC MOHATHS. J[eCTBUSA Hal
KOMIIJICKCHBIMH YqHUCJIaMHU.
Kommiekchas TUIOCKOCTD,
TEOMETPUIECKOe HU300paKeHUE
KOMIIJIEKCHOI'O YHCJIA.

Tema 6.2
Tpuronomerpudeckas
¢dbopma KOMIIJIEKCHOT'O

qucia.

®opMBI  3aIIHCH  KOMIUIEKCHOTO
quca. JleticTBus HaJ
KOMITICKCHBIMH YUCITaAMU B
TPUTOHOMETPHIECCKOM hopme.
OcHOBHas TeopeMa aareOpsl.

Hroro yacos B 1 cemectpe:

36




4.2.3. JlabopaTopHBbIil IPAKTUKYM (He Mpeanoaraercs)

4.2.4. IlpakTyeckue 3aHATUSA

Ne
n/
n

HaumenoBanue
pasnaesa
JUCIUIIINHBI

HaunmenoBanue
NMPaKTHYECKOr0
3aHATHA

Conepxanue
NMPAKTHYECKOr0 3aHSITHS

Bcero
JacoB

1

2

3

4

Cemectp 1

1.

Paspmen 1. Marpunsl
OTIPE/ICITUTEIH.

nu

Tema 1.1.
MaTpHI[AMH.

Onepanuu Haf

OcHOBHBIE
MaTpHLAMH

IlonsiTue  MaTpuLBbL.
orepanuu HaJ
(cmoxeHHe MaTpull, YMHOXXCHHE
MaTpHIbl Ha qHuCJIo,
MEpEeMHOXKEHNE MaTpul)) H UuX
CBOMCTBA.

Tema 1.2 Onpenenurenu
n-ro  TmopsaKa u
CBOMCTBa.

ux

Omnpenenenne
CBOlcTBa onpeneauTenei.
Brruncnenue OTIpeIeITUTEINCH
BTOPOTO ¥ TPETHETO TIOPSIKOB.
PasnoxeHue ompenenurens 1o
cTpoke (CToaoIy).

npocTeiime

Tema 1.3

MaTpHIa.

ObpatHas

DOneMeHTapHBIE  MPEOOpa3OBAHUS
MaTtpunpl. OOpaTHas  MaTpuIa.
HeoOxommMoe ®  gocTaTo4yHOE
YCIIOBUSI CyILIIECTBOBaHUSI 0OpaTHON
MaTpPHLIBIL. Teopema 0
€/IMHCTBEHHOCTH  CYIIECTBOBAHUS
MaTpulpl, OOpaTHOW K JIaHHOW.
Mertonpl HaxoXAeHHS 0OOpaTHOH
MaTpHIIBL.

Pazmen 2.
JIMHEHHBIX
anreOpanmyecKx
YpaBHEHH.

CucTeMsl

Tema 2.1 Cucremsl
JUHEHHBIX aNTreOpanvecKux
YpaBHEHUI.

CucreMbl n JUHENHBIX
anreOpanyeckux ypaBHEHHH C 7
HEM3BECTHBIMH. VYcnosue
coBmecTHocTH CJIAY. Marpuunas
u BekropHas 3amuck CJIAY.
l'eomerprueckass HWHTEpIpETAHS
pemieHnss ~ CHUCTeM  JIMHEHHBIX
YpaBHEHUM U HepaBeHCTB. MeTobl
pemenus CJIAY.

Tema 2.2 Panr maTpuisl.

Panr  matpuusl.
0a3MCHOM MHMHOpPE.

Teopema o

Tema 2.3.

CIIAY

OnHoponHas

IIpoctpancTBo
OJTHOPOJHOMN
DyHaaMeHTaIbHas cucreMa
pewennii.  Ctpykrypa  o0mero
pelIeHUs] HEOMHOPOJHON CHCTEMBI.
CBs3b MEXTY PpelIeHISIMA
OJHOPOAHOM M  HEOJHOPOIHOM
CHCTEM.

peleHui
CHCTEMBI.

Paznen 3. BexTopsr.

Tema 3.1. DIIeMEHTHI
BEKTOPHOU anreOphl.

Bekropel, uX  CIOXEHHE U
YMHOXKEHHE Ha YHWCIIO; JHMHEHHAs
3aBUCHMOCTh BEKTOPOB U €€
TCOMETPHUCCKUI CMBICT; 0a3uc u
KOOP/AMHATEHI. CkanspHoe
NPOM3BEZICHUE BEKTOPOB; IEPEX0]l
oT onHoro Oasuca K Jpyromy.
Bekropnoe " CMelIaHHoe
IIPOM3BEICHUS BEKTOPOB.

Pazpen
AHanuTHyeckas
TeOMETPHS

Ha

Tema 4.1
IUIOCKOCTH.

Ilpsimass  Ha

CucreMbl KOOpIUHAT; MEPEXoj] OT
OIHOI CHCTeMBl KOOpAMHAT K
JIpyroii; ypaBHEHUE MPSIMON JIMHUU




IIJIOCKOCTH.

Ha INIOCKOCTH.

Tema 4.2. IlmockocTh H
MpsiMasi B IPOCTPAHCTBE.

Ilnockocth B MPOCTPAHCTBE;
B3aMMHOE PACIIOJIOKEHHUE TPSIMBIX
Ha IUIOCKOCTM U IUIOCKOCTEH B
MIPOCTPAHCTBE; mpsiMast B
TIPOCTPAHCTBE.

Tema 4.3. JluHuuM BTOPOrO
TIOPSIIKA.

OKpy>KHOCTB, 3JUIMIIC, THIepOona
n mapabona; WX KaHOHHYECCKHE
YPaBHEHHUSL. UccnenoBanue

dopmbI.

5. Paznen 5.
Amnanutndeckas
FCOMETPHSI B
MIPOCTPAHCTBE.

Tema 5.1.
MIPOCTPAHCTBA.

EBKIINIOBEI

EBknnnoBst MIPOCTPAHCTBA.
3ananue CKaJISIPHOTO
MMPOMU3BEACHUSA B KOHCYHOMCPHOM
MIPOCTPAHCTBE. OcHOBHBIE
CBOMCTBa CKaJISIPHOTO
MIPOU3BEICHUSL. OproronaibHas
CUCTeMa BEKTOPOB, €€ CBOWCTBO.
OproroHanpHblii  0asuc, Imporecc
opToroHanm3anuu. Teopema 00
opToroHasibHOM Oasuce. [lonsTHe
HOPMBI. OpTOHOPMHUPOBAHHBINA
O6asmc. Jlniuma w  yroel B
€BKJINI0BBIX IPOCTPAHCTBAX.

Tema 52 Ilpsmas wu
IUIOCKOCTh B ITPOCTPAHCTBE.

TIpsmas u IJIOCKOCTh B
npoctpanctBe. OOmiee ypaBHEHHE
psAMOH B IIPOCTPAHCTBE.
KanoHnveckoe ypaBHEeHHE IPAMOI,
mpoxonsdied depe3 JBE TOUKH.
[lepexon oT obmiero ypaBHEHHs K
KaHOHUYECKOMY. YIrol  MExXIy
JIBYMS TIPSIMBIMH, YCITOBHS
MapauIeIbHOCTH u
TIePIICHANKYIIIPHOCTH. VYron
MEXIy TpSAMOH H INIOCKOCTBHIO,
YCIIOBHS apaIeIbHOCTH "
MEPIEHAUKYJISIPHOCTH.

Tema 5.3 IloBepxHocTH
BTOPOTO MOPSIIKA.

Teopema 0 KaHOHUYECKUX
YPaBHEHHUSIX TIOBEPXHOCTEHN
BTOPOTO TOPAIKA; AIIIUIICOMUIBI;
THIIEPOOIION]IBI; napaboJIouIbI;
LUWINHAPB; KOHUYECKHUE CEYEHUs;
IPSIMOJIMHEHHBIE obpasyromye;
appunHas Kiaccudukanys
MOBEPXHOCTENW BTOPOT0 MOPsiAKa

6. Paznen 6. KomruiekcHbie
qrca.

Tema 6.1 [leiictBus Haf
KOMIIJIEKCHBIMH YHMCIIAMU.

OcHoBHbIE MTOHATHS. J[eCTBUS HAl
KOMILIEKCHBIMU YHCIaMU.
KommekcHas IUIOCKOCTb,
TEOMETPHUIECKOE n300pakeHune
KOMILIEKCHOTO YHCJIA.

Tema 6.2
Tpuronomerpuueckas
¢dbopma KOMILUIEKCHOTO

qucia.

@opMbl  3allUCU  KOMILIEKCHOTO
4ucIIa. JevicTBus HaxQ
KOMILIEKCHBIMU yuCcIaMu B
TPUTOHOMETPUUECKON thopme.
OcHoBHas TeopeMa anreOpsblL.

Hroro yacos B 1 cemecTpe:

36

4.3. CAMOCTOATEJIBHASA PABOTA OBYYAIOILIEI'OCHA

Ne
n/

HaumenoBanue
pasaesa (TemMbl)

Ne i/

Buanr CPO

Bcero
JacoB
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n

AUCHHUITJIMHbI

1

2

Cemectp 1

1

Pazpmen 1. Marpunsl u
ONPEIECIUTENH.

1.1.

[IpopaboTka NEKIMiA - BKIIOYACT YTCHUEC KOHCIICKTA
JIEKLIUH, poeCCHOHATBHOMN JINTEPATYPHI.
[MonroToBka K MpakTHYECKOMY 3aHATHIO. BrImonHeHNe
JIOMAIIHAX U MHIUBUIYATBHBIX 33 JaHHN

1.2

[TpopaboTka NeKIuii - BKIIOYAaeT YTEHHE KOHCIIEKTa
JIEKLIUH, po¢eCCHOHATBFHON JINTEPATYPHI.
IToaroroBka K NpakTUYECKOMY 3aHATHIO. BrinonHenue
JOMAITHUX U WHAWBULYaIbHBIX 33aHUN

1.3

IIpopaboTKa JEKIHiA - BKIOYACT YTCHHEC KOHCIIEKTa
JIeKLHUH, npodecCHOHANbHON JIUTEPATYPBL.
IloaroroBka k NpakTUYECKOMY 3aHATHUIO. BrinonHeHue
JIOMAalIHUX U MHIUBUAYAIbHBIX 3aJaHUN

Pasmen 2. Cucremnl
JIMHEHHBIX
anreOpanyecKix

YpaBHECHHH.

2.1

IIpopaboTka JEKIMiA - BKIIOYACT YTCHUEC KOHCIICKTa
JIEKIIUH, poheCCHOHATIBHOMN JINTEPATYPHI.
[ToaroroBka K MpakTUYECKOMY 3aHATHIO. BrinonHenue
JTOMAITHAX U MHIUBUIYATBHBIX 33 JaHUN

2.2

[TpopaboTka JEKIUH - BKJIIOYAET YTCHHWE KOHCIEKTA
JIeKInH, podecCHOHaNbHON JIUTEPATYPBL.
IToaroroBka K MpakTHYECKOMY 3aHATHIO. BrInonHeHne
JIOMAITHAX ¥ WHAWBULYaTbHBIX 33aHUN

2.3.

IIpopaboTka NeKIwii - BKIIOYaeT YTCHHE KOHCIIEKTa
JIEKLIUH, po¢eCCHOHATBFHON JINTEPATYPHI.
IloaroroBka K NpakTUYECKOMY 3aHATHUIO. BrinonHenue
JOMAIIHUX M UHAUBUAYaJIbHBIX 3aﬂaHHﬁ

Paznmen 3. Bektopsl.

3.1

[IpopaboTka JieKnmii - BKJIIOYAET YTEHHUE KOHCIIEKTa
JIeKINH, npodecCHOHANBEHON JIUTEPATYPBL.
IloaroroBka k NIpakTUYECKOMY 3aHATHUIO. BrinonHenue
JIOMAaIIHUX U UHIUBUAYAJIbHBIX 3aJaHUH

Pazgen 4.
AHanutnueckas
reOMETpHsI Ha
IUIOCKOCTH.

4.1

[TpopaboTka JEKUUH - BKJIIOYAET YTEHHWE KOHCIIEKTa
JIEKIHH, npodecCHoHaNbHON JIUTEPaTypBbIL.
IMoaroToBka Kk NpakTHYECKOMY 3aHATUIO. Brimonnenue
JIOMAllTHAX Y WHAWBUYIbHBIX 331aHUN

4.2.

[TpopaboTka JEKIUH - BKJIIOYAET YTEHHWE KOHCIIEKTa
JIeKInH, npodecCHOHaNbHON JIUTEPATYPBL.
[loaroroBka k NpakTUYECKOMY 3aHATHIO. BrinonHenue
JIOMAITHAX Y WHAWBULYaIbHBIX 33aHUN

4.3.

IIpopaboTka NeKIwii - BKIIOYaeT YTEHHE KOHCIIEKTa
JISKIUH, npodeccuoHATbHON JINTEPATYPHI.
IloaroroBka K NpakTUYECKOMY 3aHATHIO. BrinonHenue
JIOMAIITHUX ¥ WHJIUBUIYaJbHbBIX 3aJaHUN

Pazgen 5.
Ananutndeckas
reoOMeTpHst B
MIPOCTPAHCTBE.

5.1.

IIpopaboTka JEKIHiA - BKIIOYACT YTCHHE KOHCIIEKTa
JIeKUHUH, npodecCHOHaNBHON JIUTEPATYPBL.
ITonroToBka K NpakTHYECKOMY 3aHATHUIO. Brimonnenue
JIOMAITHAX W WHIUBUIYATBHBIX 33 JaHHN

52

[IpopaboTka NEKIMiA - BKIIOYACT YTCHUEC KOHCIICKTA
JIEKLIUH, po¢eCCHOHATBHON JINTEPATYPHI.
[TonroToBka K MpakTHYECKOMY 3aHATHIO. BrImomHeHNE
JIOMAITHAX ¥ MHIUBUIYAITBHBIX 33 JaHUN

53

ITpopaboTka JEKIUH - BKJIIOYAET YTCHHWE KOHCIIEKTA
JIEKLUH, po¢eCCHOHATBFHON JINTEPATYPHI.
IToaroroBka K NpakTUYECKOMY 3aHATHIO. BrinonHenue
JIOMAITHUX Y WHAWBULYaIbHBIX 33aHUN

Pasnen 6. KommexkcHeie
qucIa.

6.1

[IpopaboTka JieKnmiA - BKJIOYAET YTEHHE KOHCIIEKTa
JIeKIINH, npodecCHOHANBEHOMN JIUTEPATYPBL.
IloaroroBka K NpakTUYECKOMY 3aHATHUIO. BrinonHenue
JOMAIIHUX M UHAUBUAYaJIbHBIX 3a)1aH1/1171
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6.2 IIpopaboTka JEKIMiA - BKIIOYACT YTCHUEC KOHCIICKTa 2
JIeKINH, poheCCHOHATTBHOMN JIUTEPATYPHI.
[TonroToBka K MPakTHYECKOMY 3aHATHIO. BrImoaHeHne
JIOMAIIHAX ¥ MHIUBUIYAITBHBIX 33 JaHHA

Hroro yacos B 1 cemecTpe: 34

5. IIEPEYEHb YYEBHO-METOJAMYECKOI'O OBECIIEYEHUA JJISA
CAMOCTOSATEJIBHOU PABOTHI OBYYAIOIIIUXCA ITO JUCHUTIJIMHE

5.1. MeToauuecKkue YKa3aHud IJIl MOATrOTOBKHU oﬁyqammnxcﬂ K JICKIIHOHHBIM 3aHATUAM

JleKuu COCTaBIISIIOT OCHOBY TEOPETHYECKOTO OOYYECHHUS M JAal0T CHCTEMaTH3HMPOBAHHBIC
OCHOBBI HAayYHBIX 3HAHWH MO IUCHUIUIMHE, PACKPBIBAIOT COCTOSIHHE U MEPCIEKTUBBI Pa3BUTHS
COOTBETCTBYIOIIEH 00JacTH HAayKd, KOHIEHTPHPYIOT BHUMaHHE OOydYaroImuxcs Ha Hauboiee
CJIOKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIHPYIOT UX aKTHUBHYIO MMO3HABATENIBHYIO JEATEILHOCT U
CHOCOOCTBYIOT ()OPMHPOBAHUIO TBOPUECKOTO MBIIILICHUSI.

BenymuM MeTromoM B JIEKUIMHU BBICTYMAET YCTHOE H3JI0XKEHHE Y4eOHOro marepuarna,
COIPOBOYKAAIOIIEECS NCIIOJIb30BaHNE MYJIbTUMEINA alllIapaTyphl.

Jlexuus siBIsiETCS UCXOAHOM (OopMOIi Bcero yueOHOro mpoiiecca, urpaeT Harnpapisonlyto
U OPraHM3YIOUIYI0 POJIb B CAMOCTOSITEIbHOM H3yYeHHM IpeaMmera. Bakueilmas ponb JeKIuU
3aKJIF0YAeTCs B IMYHOM BO3JICHCTBUU JIEKTOPA HA ayTUTOPHIO.

OcHoBHas TUAaKTHYECKas LIeb JIEKIUH - 00eCIieYeHne OPUEHTUPOBOYHONW OCHOBBI IS
NalbHEWIIero ycBoeHus ydeOHoro warepuana. IlocTpoeHue Jnekuuid 1O  JUCIHUILIAHE
OCYILECTBIIIETCSI HAa  OCHOBE MPHUHIMUIIOB  HAyYyHOCTH  (TIpenrnojiaraeT  BOCIHUTAHUE
JTUAJIEKTUYECKOTO TMMOAXO0Ja K U3y4YaeMbIM I@IpeIMeTaM U SBJICHUSM, JUAIEKTHUYECKOTO
MBIIUICHHS, (POPMHUPOBAHKE MPABUIBHBIX MPEJACTABICHUHN, HAYYHBIX MOHSATUN U YMEHUS TOYHO
BBIPA3UTh UX B OMpPENIECICHUIX U TEPMUHAX, IPUHATHIX B HAYKE)

Ha nexnusx pacKkpbIBalOTCS OCHOBHBIE TEOPETUYECKHE ACTIEKTHI, MIPUBOJISATCS MIPUMEPHI
peanu3aluy Ha MPaKTUKe, OCBEUIAeTCs JOCTUTHYTHIN ypOBEHb (hopManu3alnu JesiTeIbHOCTH 10
aBTOMATHU3alMH [TPOLIECCOB.

Crnenuduyeckoi 4epTod HM3y4YEHHUs MTaHHOTO Kypca SBISIETCS TO, YTO NMPHOOpETEHHE
YMEHUH M HaBBIKOB pabOThl HEBO3MOXHO 0€3 CHCTeMaTW4eCKOH TPEHHUPOBKH, KOTOpas
OCYIIECTBIISICTCS Ha MPAKTUYECKUX 3aHATUAX.

OcHOBHOE BHUMaHHME B JIEKIIMM COCPEJOTAYMBAETCS HAa TIyOOKOM, BCECTOPOHHEM
PaCKpBITUU TJIaBHBIX, Y3JIOBBIX, HAaMOOJIEe TPYAHBIX BOIIPOCOB TEMBI. YK€ Ha HauaJlbHOM 3Tare
MOJITOTOBKH JICKITUH PEIIA€TCs BOMPOC O COOTHOIICHUH MAaTePHAIOB YUYeOHHUKA U JICKITUH.

Jnst Toro 49ToOBI JeKmus s oOydvaromierocs ObUla TPOAYKTHBHOW, K HEH HaAo
roToBUTKCS. [10ATOTOBKA K JIGKIIMH 3aKTFOYAETCS B CIICTYIOIIEM:

- Y3HaTh TeMY JIEKIHH (110 TEMATHIECKOMY IUIaHy, 0 HH(POpMaIIUU JEKTOpa),
- IPOYMTATh YUEOHBIN MaTepra 1o yueOHUKY M yUeOHBIM ITOCOOUsIM,

- YACHHUTHh MECTO M3y4aeMOl TEMBI B CBOCH MpoheCcCHOHATBHOM MOATOTOBKE,
- BBIITUCATh OCHOBHBIC TEPMUHBI,

- OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI IO TEME JIEKIIHUH,

- YSACHUTH, KaKue yueOHbIE JIEMEHTHI OCTAINCh HESICHBIMH,

- 3aIKcaTh BOIPOCHI, KOTOPHIE MOXKHO 3aaTh JIEKTOPY Ha JICKIUH.

B Xxosme JeKUMOHHBIX 3aHATUN OOydYalOUIMICA JOJDKEH BECTH KOHCIIEKTUPOBaHHE
yueOHoro marepuana. OOpamarh BHUMaHHUE HA KaTerOpuH, (POPMYJIHMPOBKH, PaCKPBHIBAIOIINE
COJIep’)KaHWE TEX WM HHBIX SIBICHUM W TPOIECCOB, HAYYHBIC BBIBOABI M IMPAKTUYECCKHE
PEKOMEH/IALIUY, MOJIOKUTEIbHBIA OMBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTH B
pabourx KOHCTIEKTaX MOJisi, Ha KOTOPBIX JIeJaTh MOMETKU M3 PEKOMEHJIOBAHHOW JUTEPaTYpHI,
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JIOTIONHSIOIINE MaTepuall MpPOCIyIIaHHOM JIEKIMH, a Takke MOJUYEepKUBAIoIIue 0co0yro
BaXHOCTh T€X WJIM MHBIX TEOPETHUECKUX MOJOKEHUH. 3aaBaTh MPENOAABATENI0 YTOUHSIOUINE
BOIIPOCHI C LIEJIBIO YSICHEHUS TEOPETUYECKUX MTOJIOKEHUH, Pa3peLIeHMs] CIIOPHBIX CUTYaLUM.

Ykazanus no KOHCIICKTUPOBAHUTIO JICKIIMH:

- HE HYXHO CTapaThCsl 3amucaTh BECh MaTepuas, O3BYYCHHBIM mperojaBareneM. Kak
HpaBI/IJIO, JIGKTOpOM JCJIIA0TCA AKILCHTBI HaAa KIIKHOYCBBIX MOMCHTAX JICKIIMU OJIs1 Hadalla
KOHCITCKTUPOBAHMS;

- KOHCHGKTI/IpOBaHI/Ie H€06XOI[I/IMO HA4YMHATH I1OCJIC OTJIAIICHUCM FHaBHOﬁ MBICIIN JICKTOpOM,
nepe HadyajaoM €€ KOMMEHTHUPOBAHHSI;

- BBIJICJICHUE TJIaBHBIX MBICIEH B KOHCIEKTE JPYTUM LIBETOM I1€JIeCOO0pa3HO MPOU3BOIUTH
BHE JICKIIMH C [IETTbI0 COKPAIIEHUS BPEMEHH Ha KOHCTICKTHUPOBAHUE HA CaMOM JICKITUH;

- IPUMEHEHHUE COKPALLEHUN ITPUBETCTBYETCS;

- HY’>KHO M30eraTh JIJIMHHBIX U CJIOXKHBIX PacCy KICHUA;

- HOCJIOBHOC KOHCHGKTI/IpOBaHI/IC OTHUMACT MHOI'O BpeMeHI/I, HOBTOMy HCO6XOILI/IMO
omycKaTh ()pasbl, IMEIOININE BTOPOCTEIICHHOS 3HAUYCHHUE,

- €CJIN B JICKIIUU BCTpe‘-IaIOTCSI HCU3BCCTHLIC TepMI/IHBI, Hy‘IIJ_IC BCECTO OTMECTUTH HA ITIOJISIX UX
CYyIIIECTBOBaHUE, OCTABUTH MECTO JIJISl MX MOSCHEHHS M B KOHIIE JICKIIUH 3a4aTh YTOYHSIIONINN
BOIIPOC JIEKTOPY.

KoHcniektupoBaHue © peleH3UpOBaHHWE, TaKMM 00pa3oM, 3TO MPOLECC BBIJACICHUS
OCHOBHBIX MBICIICH TEKCTa, €ro OCMBICICHHS U OIEHKH COJepKalieiics B HeM WH(OpMAIUU.
JlauHbIil BUI y4eOHOW pabOTHI SIBISETCS BUAOM HHAMBUIAYATBHONH CaMOCTOSITEIHHOM PaOOTHI
oOyJaromerocs.

5.2. MeToanyeckne yKa3aHusi AJsl NOATOTOBKH 00y4aloIuXcs K JIa0OPATOPHBIM 3aHATHAM
(He MpexyCMOTPEHO)

5.3. MeToanueckune yKazaHus JJISl MOATOTOBKH 00Y4alOIIUXCHA K MPAKTHYECKUM 3aHATUAM

B rmpomecce mNOArOTOBKM M MPOBEACHUS 3aHATHIA OOydaroluecs 3aKperuisioT
NOJy4YEHHbIE paHee TEOPETUYECKHE 3HaHMs, IPUOOPETalOT HABBIKM HX MPAaKTUYECKOIO
MPUMEHEHHS, OIBIT PAlMOHAIBHOM OpraHu3anuu ydeOHOHl paboThl, TOTOBATCA K clade
JK3aMCHA.

IlockonbKy aKTMBHOCTb Ha IPAaKTUYECKUX 3aHATUSAX  SBISIETCS  IPEIMETOM
BHYTPUCEMECTPOBOIO KOHTPOJIS €r0 MPOJABMKECHHUS B OCBOCHHMH KypCa, MOArOTOBKA K TAKUM
3aHATUSAM TpeOyeT OTBETCTBEHHOT'O OTHOILICHHUS.

[Ipyn moAroToBkKe K 3aHATUIO B IEPBYIO OYEpPEIb JOKHBI HMCIONb30BaTh MaTepHuall
JEKIMHA W COOTBETCTBYIOUIMX JIMTEPATypPHBIX MCTOYHHUKOB. (CaMOKOHTPOJb KauecTBa
MOJATOTOBKH K KaXK/IOMY 3aHSTHIO OCYILECTBJISIOT, MPOBEPSsS CBOM 3HAHUS W OTBeYas Ha
BOIIPOCHI JJI1 CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEN TEME.

BxonHOIl KOHTpOJb OCYIIECTBISIETCS MpenojaBaTeleM B BHAE IMPOBEPKU U
aKTyaJIM3aluy 3HaHUH 00y4aroIMXCcsl 0 COOTBETCTBYIOIIEH TeMe.

BbIxogHON KOHTpPOJIb OCYIIECTBIISIETCS IpernojaBaTesieM IPOBEPKOM KadecTBa U
IIOJIHOTHI BBIITOJIHEHUS 3aJaHUS.

[ToAroToBKy K MNpPaKTUYECKOMY 3aHSATHIO KaXAbIH OOy4arouuiics JOJKeH HadaTb C
O3HAKOMJIEHHS C IUIAHOM IIPAaKTHYECKOTO 3aHSATHUSA, KOTOPBIM OTpakaeT COAEpKaHHUE
MpeoKeHHO! TeMbl. TiiaTenbHOe IPOAYMbIBaHHE M U3yUYE€HHE BOIPOCOB IJIaHA OCHOBBIBAETCS
Ha MpopaboTKe TEKyIIero Marepuaina, a 3aTeM H3ydeHHe 00s3aTeNbHOM U TOMOJHUTEIbHON
JUTEPATYPBL, PEKOMEHOBAHHOM K JAHHOU TEME.

Bce HOBbIE MOHATHA MO M3y4aeMOHl TeMe HeOOXOTUMO BBIYYUTh HaM3yCTh U BHECTHU B
ryioccapuii, KOTOPBIN 11€71eCO00pa3HO BECTU C CaMOr0 Havajia u3y4eHus Kypca. Pesynbrar Takoit
paboThl [JOJDKEH TPOSIBUTBCA B CIIOCOOHOCTH OOydaromierocs CBOOOJHO OTBETUTh Ha
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TEOPETUYECKHE BOIPOCHI, €r0 BBICTYIJICHUM U YYaCTUU B KOJUIEKTUBHOM O0CY>KJICHUH BOIIPOCOB
M3y4aeMOl TeMBbI, TPABUIHLHOM BBHITIOJTHEHUH TMPAKTUUECKUX 33 JaHHHA.
[Ipennaraercs cneaytoas ornopHasi cXema MOJArOTOBKH K MPAKTUYECKUM 3aHATHSIM.

1. O3HakoMJIEeHHE C TEMOM MpaKkTUYeCcKOro 3aHsATHs. BwineneHue riaBHOro (OCHOBHOM
TEMBI) U BTOPOCTENEHHOTO (II0pa3eiibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHME TEOPETUUECKOr0 MaTepuaia Mo TeMe C OMOpOoW Ha JIEKIIMOHHBIA MaTepuall,
y4eOHUK U Jipyrue ydeOHble pecypcbl. CaMONpoBepKa: MOCTAHOBKA BOIIPOCOB, 3aTPArvBaIOLINX
OCHOBHBIE TEPMUHBI, ONPEIEICHHS U MOJIOXKEHUS IO TEME, U OTBETHI HA HUX.

3. BomonHenue npaktudeckoro 3agaHus. OOHapyKeHHE OCHOBHBIX TPYIHOCTEH, HX
pelIeHre C MOMOIIBI0 JOMOJHUTEIbHBIX HHTEJUIEKTYaJbHBIX YCUIUN W/WIK TOAKIIOYEHUs
JIOTIOJTHUTEIBHBIX UCTOYHUKOB HH(DOPMAIIUH.

4. Pemienne TUIOBBIX 3aJjaHUM pacueTHO-rpapuueckoil paboThI.

OOyuaromuiicss  Npd  MOATOTOBKE K  NPAKTUYECKOMY  3aHATHIO  MOJXKET
KOHCYJIbTUPOBATbCA C MpEenojaBaTeleM U TOoJdy4yaTh OT HEro HaBOJSIINE Ppa3bSICHEHUS,
3aJaHus U1 CAMOCTOSITENIbHON pabOTHI.

JlunakTuyeckue 1LEId MPaKTUYECKOro 3aHATHS: YIUIyOJieHHWe, CHUCTeMaTh3alus |
3aKpeIuvieHUe 3HaHUH, MpeBpalleHne UX B yOeKIEHHs; MPOBEepKa 3HAHUN; IPUBUTHE YMEHUN U
HaBBIKOB CAaMOCTOSITENIbHOM pabOThl C KHHUIOM; pa3BUTHE KYJbTYphl peud, (opmupoBaHHE
YMEHHUS apTyMEHTHPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHUs, OTBEYATh Ha BOIPOCHI CIylIaTENeH;
yYMEHHE CIylaTh IPYrux, 3a7jaBaTh BOIPOCHI.

3ajaun:  CTUMYJMpOBATh  pEryjisipHOe  HM3y4yeHHE IPOrpaMMHOIO  MaTepuaia,
NEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHUS, MOJIYYEHHbIE HA YPOKE U BO BPEMsI CaMOCTOSITENIbHOM
paboThl; oboramaTs 3HaHUSIMU Onarojaps BBHICTYIUIEHUSIM TOBAapHILIECH M yUUTENs Ha 3aHATHH,
KOPPEKTHUPOBATh PaHEe MOJIyYCHHbIE 3HAHUSI.

@DyHKIUH TPAKTUYECKOTO 3aHATHS:

-yueOHas (yriayOieHne, KOHKpEeTH3aIlus, CUCTEeMAaTH3aIlMI0 3HAaHUM, YCBOCHHBIX BO BpEMSs
3aHATHUH U B MPOLIECCE CAMOCTOSITENbHOM MOATOTOBKH K CEMUHAPY);

- pasBuBamomas (pa3BUTHE JIOTUYECKOTO MBIIIICHUS YydYalluxcs 0O0ydarommxcs,
npuoOpeTeHMe HUMH yMEHMH paboTaTb C Ppa3IMYHBIMU JIMTEPATYPHBIMM HCTOYHHUKAMH,
(hopMHpoBaHNE YMEHMI 1 HABBIKOB aHaiIn3a (aKTOB, SIBICHUN, IPOOJIEM U T.11.);

- BOCHMTaTeNbHasi (BOCIHUTaHHE OTBETCTBEHHOCTH, PabOTOCHOCOOHOCTH, BOCHHMTAaHUE
KYJIBTYpBI OOIIEHHS U MBIIUICHNUS, IPUBUTHAE HHTEPEca K N3YYEHHUIO MpenMeTa, (OopMHpPOBaHNE
NOTPEOHOCTH paAlMOHAIN3ALUMN M Y4eOHO-TIO3HABATEIIbHOW JEsITeIbHOCTH M  OpraHHU3aluu
JIOCYTa)

- UArHOCTHYECKAasl -KOPPEKIHMOHHYIO M KOHTPOJHPYIOMIYI0 (KOHTPOJIb 32 KaueCTBOM
YCBOCHHS O0yYaOIMMMUCS YIEeOHOTO MaTepHualia, BBISIBICHHE MPOOETIOB B €r0 YCBOCHHH U HX
MIPEOJIOJICHHUS])

- OpraHu3anusi CaMOCTOATEIbHOW paboThl O00yYaromMXCS COAEPKUT OOBICHEHUE
COJIEp’KaHUsl 3a/layd, METOJUKU €ro BBIMOJHEHHUS, KPaTKyI0 aHHOTAIMIO PEKOMEHIOBAaHHBIX
MCTOYHUKOB HH(OPMAITNH, IPEIOKEHHS 110 BBHITIOTHEHUIO MHIMBUIYIIbHBIX 3a1aHUH.

5.4 Metoauyeckne yKa3aHus 10 CAMOCTOATEJIbHON padoTe 00ydyaomuxcs

CamocrosTenbHass paboTa  OOydYalOUIMXCS — MpeArnojiaraeT  pasiudyHble  (OpMEI
WHIMBUIYAIEHON y4eOHOW NesATEIBHOCTH: KOHCIICKTUPOBAHUE HAYYHOW JIUTEPATyphbl, COOp H
aHanM3 mpakTuyeckoro marepuana B CMU, mpoekTupoBaHUWE, BBINIOJHEHHUE TEMATUYCCKHX W
TBOPUYECKUX 3aJaHUil U mp. BeIOOp GopM M BUAOB CaMOCTOATEIHHOW paOOTHI OMPEAEISETCS
VHIMBUAYAITBHO-THYHOCTHBIM ~TIOJIXOJIOM K OOYYCHHIO COBMECTHO IMpEIoJaBareyieM |
oOydaromumcsi. DOpMBI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M TPOMEKYTOYHOW aTTECTAaIHH
oOydJaronuxcs.

CopepxaHrie BHEAYIUTOPHOW CaMOCTOSTEIILHON PabOThl 00YUAIOIIMXCS 110 TUCITUTUTHHE
BKJTIOYAET B C€0s pa3IMyHbIC BUbI JCSITCILHOCTH:
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* yreHue TekcTa (yueOHHKa, IepBOUCTOYHHKA, JOMOTHUTEIBHON TUTEpaTyphl);

* COCTaBJICHHUE TJIaHA TEKCTa;

* KOHCIIEKTHPOBAaHHE TEKCTa,

* paboTa co CIIOBApPSMH U CIIPABOYHUKAMH;

* O3HAKOMJICHHE C HOPMATUBHBIMH JJOKYMEHTAMU;

* HccienoBaTenbcKas padboTa;

* HCIIOJIb30BAaHUE ayIMO0- U BUACO3AINCH;

* paboTa ¢ NEeKTPOHHBIMU UH(POPMALTMOHHBIMU PECypCaMu;

* BBINOJIHEHHE TECTOBBIX 3a/1aHU;

* OTBETHI HA KOHTPOJIbHBIE BOIPOCHI;

* AHHOTHPOBAHUE, peepupoBaHHe, PELECH3UPOBAHUE TEKCTA;

* COCTaBJIEHHUE T0ccapus uiu oubnuorpaduu Mo KOHKPETHOU TEME;

* pelIeHue 331a4 U yIpaKkHECHHUH.

Padorta c iMTepaTypHBIMH HCTOYHUKAMHU U HHTEPHET pecypcamMu

B mnpouecce moaroToBKM K NPaKTHUECKUM 3aHATUSAM, OOYy4arolIUMCS HE0O0XOAUMO
oOpatuth 0co00e BHUMAHUE Ha CaMOCTOSITEIbHOE HU3Y4YEHHE PEKOMEHIOBAaHHOW Yy4eOHO-
METOJIMUYECKOM (a TakKe HayYHOH U MOIMYJISIPHON) JIUTEpaTyphl.

CamocTosTenbHas pabota ¢ ydeOHUKaMH, y4eOHBIMH MOCOOUSMHU, HAy4YHOM, CIIPaBOYHOMN
U TIOMYJISIPHOM JUTEpaTypoi, MarepuagaMu NEpUOIUYECKUX M3laHuil u MHTepHeTa sBisercs
HauOosiee  AP(EKTUBHBIM  METOJIOM  MOJYYEHUS  3HAHHWK, TO3BOJSET  3HAYUTEIIHHO
aKTUBU3UPOBATh MpolecC OBIaaeHus uHpopmanuer, crnocoOcTByeT Oonee TriryOOKOMY
YCBOGHHUIO M3y4yaeMoro marepuaia, ¢GopMupyeT y o0OydYarolMXcsi CBOE€ OTHOILIEHHE K
KOHKpETHOM! npobieme.

Bbonee rirybokoMy packpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJIHUTEIBHON
JUTEPATypOi, PEKOMEHJIOBAHHOM IperoiaBaTesieM M0 KaXJI0W TeMe MPAKTUYECKOro 3aHATHS,
YTO O3BOJISIET 00YyYarOIIMMCsI MPOSIBUTh CBOK MHAMBHUAYAJIbHOCTh B PaMKaxX BBICTYIUICHHUS Ha
JAHHBIX 3aHATHUAX, BBIIBUTH LIMPOKHI CLIEKTP MHEHHUH 10 U3y4yaeMoil mpobiieme.

IIpomexyTouHas aTTrecTanus

Ilo wuroram cemectpa mnpoBoauTca dK3ameH. [Ipy moAroToBKE K cHade 3K3aMeHa
pEKOMEH IyeTCs TOIb30BaThCSl MaTepUaiaMy JIEKIIUN U IPAKTUUECKUX 3aHATUN, U MaTepualaMu,
U3yUEHHBIMH B XOJI€ TEKYIEH caMOCTOSTENbHOM paboThI.

DK3aMeH NPOBOJIUTCS B YCTHOM MM MMCbMEHHOUN QopMme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Buabl yueOHoi padoTsI Oo0pa3oBaTte/ibHBIE TEXHOJIOTHH Bcero
n/n 4acoB
1 2 3 4
Cemectp 1
1 | Jlexyuss I. Onepanuu Hax Jleknus - nHpopManus. 2
MaTpHuLamMu. IIpe3enTanms.
2 | Jlexyus 2. Onpenenutenu Jlexuus — nnpopmanus. 2
N-TO IOPSIJIKa U UX CBOWCTBA.
3 | Jlekyus 5. PaHr MaTpHIIbL. Jlexumsi-uHpOpPMALIHS.
Jlexyus 7. DneMeHTHl BeKTOpHOU | Jlekmust — uH(popMaIs. 2
anreOphI. [IpesenTanms
5 Jexyus 8. [lpamas  na | [TpoGnemuas nekuus. [IpeseHrarmmus. 2
TUIOCKOCTH.
6 | Jexyus 10. Jlnann  BTOpOro | Jleknus-uHpopManus. 2
HOPSIIKA.
7 | Jlexyua 11. EBKTUIOBEI Jlexumsi-uHpOpPMAIIHS. 2
IPOCTPAHCTBA.
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8 | Jlekyus 13. TloBepxHOCTH JJexuus-uandpopmManus. 2
BTOPOTO MOPSIKA. IIpesenTamus.

9 | Jlexyus 14. Hevicteusa  Han | Jlekius—uHDOpMAIIHSL. 2
KOMIIJIEKCHBIMHU YHUCJIAMHU. Hpe3eHTaHI/Iﬂ_

Hroro 1yacos B 1 cemecrpe: 18

7. YAEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI
7.1. IlepeyeHb OCHOBHOM U 10TIOJIHUTEIbHOI y4eOHOM JINTepaTypbl
OcHoBHas1 JiuTEepaTypa

1. Penpkun, I'. M. AnreOpa u anamutuyeckast reomeTpusi: yueobnoe nocodue / I'. M. PenpkuH,

A. C. TopnoB, E. M. KpaciokoBa. — benropoa: benropoackuii rocyaapCcTBEHHBIN
TexHonoruueckuil yausepcuter uM. B.I'. llyxosa, OBC ACB, 2018. — 124 c. — Texkcr:
SJIEKTPOHHBIA // DnexTpoHHO-OMOmuoteunas cuctema IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/92236.html. — Pexwum noctyma: asast aBTOpU3Up. NOJIb30BaTENEH
2. Pamuenxko, B. II. Anrebpa u reomerpus: cOopHuk 3ana4 ¢ pemenusmu / B. I1. Paguenxko, O.

C. AdanaceeBa, E. B. Heboruna. — Camapa: Camapckuii rocy/1apCTBEHHBINH TEXHUYECKHUM
yausepcurer, ObC ACB, 2018. — 104 c. — Tekct: 3IeKTPOHHBIH // DIEKTPOHHO-
OuoOIMoTEYHAS cucreMa IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/90449.htm. — Pexwum noctymna: ajst aBTOpu3Up. NOJIb30BaTeNeH
3. bepesuna, H. A. Jluneitnas anrebpa: yue6Hoe nmocobue / H. A. bepesuna. — 2-e uzn. —
CaparoB: Hayunas knura, 2019. — 125 c¢. — ISBN 978-5-9758-1741-9. — Tekcr:
ANIEKTPOHHBIN // DnekTpoHHO-OmMOaMoTeunas cucrtema IPR BOOKS: [caiir]. — URL:

https://www.iprbookshop.ru/80988.html. — Pesxxum goctyna: ajis aBTOPU3HP. TOJIb30BATENICH

4. Bricmas matematuka. Tom 1. Jluneitnas anreOpa. Bekropnas anreOpa. AHamuTHYecKas
reomerpusi: yueOHuk / A. Il. Tocnonmapukos, E. A. Kapnosa, O. E. Kapnyxuna, C. E.
MamncypoBa; non pepaknuei A. I1. ['ocmomapukoB. — Cankrt-IlerepOypr: HanmonanbHbIiM
MUHEPAIBHO-ChIpbeBOI YHUBepcUTET «I'opHblitn, 2015. — 105 ¢. — ISBN 978-5-94211-710-
8. — TekcT: amekTpoHHbIHN // DnektponHo-Oubnnoreunas cucrema IPR BOOKS: [caiiT]. —
URL: https://www.iprbookshop.ru/71687.html. — Pexum goctyma: i aBTOPHU3UP.
nosib3oBateneil. - DOI: https://doi.org/10.23682/71687

JlomoJIHuTeIbHAS JIUTepaTypa

1. Hosak, E. B. Briciias maremaruka. AnreOpa: ydeOnoe mocodbue / E. B. Hosak, T. B.
PsaszanoBa, 1. B. HoBak; nox penakmueir T. B. PssanoBa. — ExatepunOypr: Ypanbckuit
dbenepanbnbiii yauepcurer, ObC ACB, 2015. — 116 c. — ISBN 978-5-7996-1537-6. —
Texct: anekTpoHHbIH // DnaekTpoHHO-0MOMHMoTeuHast cuctema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/69589.html. — Pesxxum goctyna: ajis aBTOpU3HP. TOJIb30BATENICH

2. Yeronun, A. I1. Jluneiinas anreOpa M aHaJIMTHUYECKasi reoMeTpus: yuebHnoe nmocodue / A. I1.
Yeronun. — PoctoB-Ha-[lony: U3gatensctBo IOxHOTO dhenepanpHoro yauBepcuteta, 2015.
— 149 c¢. — ISBN 978-5-9275-1728-2. — TekcT: JIEKTPOHHBIN // DNEKTPOHHO-
OubIMoTeYHAS cucreMa IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/68568.html. — Pexum noctymna: ans aBTOpU3UP. MOIb30BaTENEH

3. HlepcroB, C. B. AnanuTnueckas reoMeTpus M JHHEWHas anrebpa. MaTpuibl U CHCTEMBI

ypaBHeHHMii: yuyeOHO-MeToanueckoe nocodue / C. B. IllepctoB. — Mocksa: M3narenbckuii
Jom MUCuC, 2015. — 17 c¢. — ISBN 978-5-87623-970-9. — Tekct: 3neKTpoHHBIN //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caifT]. — URL:

https://www.iprbookshop.ru/64171.html. — Pexwum nocryna: ans aBTOpu3up. Mojib3oBaTenei

7.2. [lepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «HTepHeT»
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7.3. UndopManoHHbIe TEXHOJIOTHH, JJULEH3HOHHOE IPOrPaMMHOe o0ecriedeHue

JIuIeH3MOHHOE TPOrpaMMHOE 00eCIICUCHUE PeKBH3UTHI JTUIICH3HI/ JIOTOBOPOB

Microsoft Azure Dev Tools for Teaching Nnentudukarop noanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk aeiictBus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (IpojUIeHNE MTOIITUCKH )

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 ur. x.

MS Office 2003, 2007, 2010, 2013 Ceenenuss o6  OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

AnTtuupycDr.Web Desktop Security Suite JIM1eH3NOHHBINA cepTUhUKAT
Cepuitnbiit Ne 8DVG-VI6F-H8S7-NRBC
Cpok aerictBust: ¢ 20.10.2022 no 22.10.2023

Hudposoii o0pa3oBaTeNbHBIN pecypc | JIunensuonnslii  goroop Ne 9368/22I1 ot
IPRsmart 01.07.2022 r. Cpok neiictBus: ¢ 01.07.2022 no
01.07.2023

CB00OOHOE IPOrpaMMHOE 0OECIIEUEHUE:
WinDjView, SumatraPDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHbI

8.1. TpeGoBanus k ayTuTOPUAM (MOMELIIEHUAM, MeCTaAM) JJIs1 IPOBeAeHUS 3aHATHI
1. YueOnasi aynuTopus JJisl IPOBeeHUs 3AaHATHH JIEKIIUOHHOTO TUIIA.

Crnenmanu3upoBaHHas MeOeb:

Hocka menoBas — 1 mrT., mapTsl — 35 wWT., CTynbg — 66 wT., Kadeapa HacTonpHas — 1 WIT.

Habop nemoHCTpanoHHOTO 000pYI0BaHUS M y4eOHO-HATIISAHBIX MOCOOU, 00eCTeUNBAIOIINX
TEMaTUYECKHUE UIUTIOCTPALUH:

Hacrennslit 5xpan — 1 mr.

[Ipoexrop — | mT.

HoyT06yk — 1 miT.

2.Y4yeOHast ayauTopusi JJsi NPOBeJeHHs] 3aHATHI CEMHHAPCKOr0 THIA, KYPCOBOIO

NPOEeKTHPOBAHUS (BBINMOJHEHUSI KYPCOBBIX pPadoT), IPyNmoBbIX H HHIMBUAYAJIbHBIX
KOHCYJIbTALMM, TEKYIero KOHTPOJISI M IPOMEKYTOYHOM aTTecTalluH.

Crnieunanu3upoBaHHas MeOeb:

Jlocka memnoBast — 111IT., mapThl — 35 WT., CTYJIbsI — 66 mT., Kadeapa HacToIbHAsS — 11IT.
TexHuyeckue cpeactBa oOyueHUs, CIyXKallue A MPEAOCTaBICHHUS ydyeOHOW HHQOpMAIUH
OO0JBILION ayAUTOPUU:

Hacrennslii sxpan — 1 mr.

[Ipoextop — 1 mir.

HoytOyk — 1 mir.

3. llomenieHue 1jisi CAMOCTOSITEIbHOM PadoThI.
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Otnen o0Ocimy)XKMBaHUS MEYaTHBIMU M3JaHUAMU. Ciennanu3upoBaHHas MeOelb:

PabGoune cromer Ha 1 mecto — 21 mr. Crymes — 55 wmr. Habop neMoHCTpanmoHHOTO
000py10BaHUS M Y4eOHO-HATJISIIHBIX MTOCOOMH, 00eCTIeYnBaIOIIUX TeMAaTHYECKUE UIUTIOCTPALIUU:
SKpaH HACTEHHBIA — | 1IT.

ITpoexTop — 1 . HoyrOyk — 1 mT.

NudopmannonHo-6ubanorpadpuueckuit oraen. Crnennaan3npoBaHHas MeOeb:

Paboune ctonsl Ha 1 MecTo — 6 iT. CTysbst — 6 IIT.

KommbroTepHas TexHHKa ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «IHTepHeT» U obecrieueHuemM
JOCTyTa B JIEKTPOHHYIO HHPOpMarmoHHo-00pa3zoBaTenbHyto cpeny PI'BOY BO «CeBKasl'A»:
[lepconanbubiit komnbtoTep — 1 wt. Ckanep — 1 mr. MOY — 1 mr.

Otnen o0cimy)XKUBaHUS 3JEKTPOHHBIMU M3JaHuAMU. Criennanu3upoBanHas MeOeb:

PaGouue cronsl Ha 1 MecTo — 24 mT. CTynbs — 24 wrT.

Habop nemoHCTpanioHHOro 00OpyI0BaHUS M yuyeOHO-HATJISAHBIX OcOoOui, 0OecrneunBaronx
TEMaTUYECKHE UIUTIOCTPALUH:

WNHurepaktuBHas cucrema — | mT. Monutop — 21 mr. CereBoil TepmuHan — 18 mirT.
[Iepconanbnslii KomnsroTep — 3 wt. MOV — 2 mir. [IpunTep — 1 wr.

4. TlomemieHue s XpaHeHUs W NPOPUIAKTHYECKOr0 OOCTY:KHBAHUSA Yy4eOHOTro
o0opynoBaHust

Crieunanu3upoBaHHas MeOEb:
Ika¢ — 1 wrT., cTya — 2 WT., KPECIO KOMIBIOTEPHOE — 2 MIT., CTOJ YTIIOBOH KOMITBIOTEPHBIN — 2
HIT., TYMOOYKH C KIFOYOM — 2 IIT.
YyeOHoe nmocobue (MmepcoHaTbHBINA KOMIBIOTEP B KOMIUIEKTE) — 2 IIT.

8.2. TpeGoBanusi kK 000pyA0BaHUIO PAGOUYMX MeCT MpenoaaBaTe s U 00y4YaArIINXCA

1. Pabouee MmecTo mpemnojaBareis, OCHAIIEHHOE KOMIIBIOTEPOM C JIOCTYIIOM B
HnTepHer.

2. PaGoume wmecta 0O0y4aromMXCs, OCHAIEHHBbIE KOMIIBIOTEpAaMH C JIOCTYIIOM B
WHuTtepHeT, npenHa3HaueHHbIE 1)1 pa0OTHI B AJIEKTPOHHON 00pa30BaTeNbHOM Cpelie.

8.3. TpeGoBaHus K CIeHAJIU3HPOBAHHOMY 000PY10BAHHUIO HET
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9. OCOBEHHOCTH PEAJ/IMBALIUU JUCHUIIVIMHBI 111 UTHBAJIMAOB U JIUL] C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

s oOecriedenusi 00pa3oBaHUS WHBAIMIOB M OOYyYarOIIMXCS C OrpaHUYEHHBIMU
BO3MOXHOCTSIMHM 37I0pOBbsl pa3palaTbiBaeTcs (B cllyyae HEOOXOIMMOCTH) aJanTHpPOBAHHAS
oOpa3oBaTenbHasi MPOrpaMMa, UHIUBUAYaJbHBIH y4eOHBIM IJIaH C y4eTOM OCOOEHHOCTEH HX
NCUXO(U3MYECKOTO  Pa3BUTHUS U COCTOSHHUS  3/I0pOBbS, B YacTHOCTH IPUMEHSETCS
I/IHJII/IBI/II[yaJ'II)HBII\/II moaxoJa K OCBOCHHUIO IUCHUILIIMHBI, WHAWBUAYAJIBHBIC 3aJaHUWs: pe(bepaTI)I,
NUCbMEHHBbIE paboOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHI M JAMAIOTH, MHIUBHIyaJbHBIE
KOHCYJIbTallMH, MCIIOJIb30BaHUC }II/IKTOCI)OHa U JpPpyrux 3anrcCbiBarOnX CpCACTB  IJIAd
BOCIIPOM3BEICHUS JEKIIMOHHOTO M CEMHUHAPCKOT0 MaTepHuara.

B memsix obGecnedeHuss 0OydYaromuxcsi WHBAJIWIOB W JIMI] C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMM ~ 37I0POBbSI  KOMIUIEKTyeTcs (OHJ OCHOBHOH y4ueOHOH JuTepaTypoH,
QIalITHPOBAHHON K OTPAaHWYCHUIO DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB, JJOCTYH K
KOTOpbIM opranuzoBan B BUL| Axkanemun. B OubGnuoreke mnpoBOAATCS HHIMBHIYaJbHBIE
KOHCYJbTAallUU OJIA )IaHHOI>'I KaTeropmuu HOHLSOB&TCJ’ICﬁ, OKa3bIBACTCA IMMOMOLIb B PEruCTpaiuu U
UCTIOJIb30BAaHUM  CETEBBIX M JIOKAJIBHBIX 3JEKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
IPETIOCTABIIAIOTCS MECTa B YUTAIILHOM 3aJle.
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®OH/JI OHEHOYHBIX CPEJICTB

MO JUCHUIIJIMHE

Aurebpa 1 reoMeTpus

IIpniaoxenne 1
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1. TACITIOPT ®OHJA OIIEHOYHBIX CPEJICTB IO JJMCIIUIIINHE

AJredopa u reomerpus

KOMI[eTeHIII/II/I, (bopMupyeMble B npouecce u3ydyeHusd JUCHUIIIMHBI

NHupekc @opMynHMpoOBKa KOMIIETEHIIUN

OIIK-1 Croco0eH MPUMEHATh €CTECTBCHHOHAYYHBIC U OOIICHH)KCHEPHBIC 3HAHUS, METOJIbI
MaTeMaTHYECKOTO aHATN3a ¥ MOJICTUPOBAHNS, TCOPETHUECKOTO U SKCIIEPUMEHTATEHOTO
HCCIIe0BaHus B IPO(GECCHOHATBHOMN IESITEIbHOCTH

2. Otanbl (GOPMHUPOBAHHUS MHAMKATOPA TOCTHKEHUI B MpoLecce OCBOEHUSI TUCIUTLIHHBI

OcHoBHBIMU dSTanamMu  (OPMUPOBAHMS YKA3aHHBIX KOMIIETEHIIMI TIpU H3yUYEHUU
o0yJaromuxcss AWCHUIUIMHBI ~ SIBIISIFOTCS  TIOCJIEIOBATENIEHOE HW3yYEHHE  COJEepKATeIbHO
CBSI3aHHBIX MEXIy c000il paznenoB (TeM) yueOHbIX 3aHATUH. M3yueHuwe kaxgoro pasziena
(Tembl) TpeanosiaraeT OBJIaACHIE 00yJaIONTUMUICI HEOOXOIUMBIMHA KOMIIETCHIIUAMU. Pe3ynbTaT
aTTecTallid OOYyYaroIIMXCS Ha Pa3jMYHbIX dTanax (OPMUPOBAHUS KOMIIETEHIIUH MOKA3bIBAET
YPOBEHb OCBOEHHSI KOMIIETEHINI 00yJatOIIMUCS.

OranHOCTh (POPMUPOBAHUS KOMIIETEHIIUH MPsIMO CBSi3aHA C MECTOM JUCIHILIUHBI B
o0pa30BaTeNIbHOI MporpamMmme.

Paspaennbl (TeMbl) AUCHMILIMHBI DopmMupyeMble KOMIIETCHUHHU (KOAbI)
OITK-1

Pazmen 1. MaTpuiisl 1 onpeIeIUTEIIH +
Pazgen 2. Cucremsbl JIMHEWHBIX +
anreOpanvecKuX ypaBHCHUH
Paznen 3. Bektopsl +
Pasnen 4. AmHanuTHueckas TreoMeTpUs Ha +
IUIOCKOCTH
Paznmen 5. Amnanutuhueckas reomeTpusi B +
MPOCTPAHCTBE
Paznen 6. KoMmiuiekcHile ynciia +
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3. HHaMKaTopbl J0CTHKEHHS KOMIIETeHIUH, GopMHupyeMBIX B Ipouecce H3y4YeHHs JUCIHIIIHHbI

OIIK-1. Cnoocoben MPUMCHATh €CTCCTBECHHOHAYYHBLIC U O6IIICI/IH)K€HepHI:Ie 3HaHWd, METOAbI MATEMATUYCCKOT O aHalIn3a U MOACIMPOBAHUA, TCOPETUYCCKOTO U
OKCIICPUMCHTAJIBHOI'O UCCIICOOBAHUA B HpO(beCCI/IOHaJ'H:HOI\/’I JACATCIIBHOCTHU

ILnanupyemsie
pe3yJIbTaThl 00y4eHust Kpurepun oueHnBaHus pe3yJibTATOB 00y4eHUs CpencrBa OlleHUBaHUS Pe3yJIbTATOB
(MHIMKATOPbI o0yueHust
JOCTHZKEHHSA HEy/10BJICTB YIOBJIETB X0poLIo OTJINYHO Texkyumumii IIpomeskyTouHasn
KOMIIETEeHLIUH) KOHTPOJIb arrecranus
OIIK-1.1. Ucnonwiyer | Jonmyckaer JlemoHCcTpUpYyeET JemoHcTpupyer JlemoHCcTpUpyeET Komnnoksuywm, DK3aMeH.
3HaHHWs OCHOB MAaTEMaTHKH, | CYIIECTBEHHbIC YaCTHYHBIC copMupoBaHHble, HO | cHOPMUPOBAHHBIE KOHTPOJIBHBIC
(GU3MKYM, BBYUCIUTENBHOM | OoMOKM B  0a30BBIX | 0a30BbIC 3HAHMSA B | UMEIOIIME OTHENIbHbIE | 0a30Bble  3HAHUS B BOTIPOCH,
TEXHHUKH 3HAaHMAX B 00JacTH | obmactu MaTeMaTHKH, | TpoOesbl obmacTh  MaTeMaTHKH, TeCTHpOBARTE
MIPOTrPaMMHUPOBAHUS MaTreMaTuky, (u3nky, | GU3HMKH, 6azoBble  3HaHWA B | (U3MKH, ’
pemeHus MIOCTABJICHHBIX | BBIYUCINTEIHHON BBIYHMCIIUTEIILHON o0JlacT  MaTeMaTHKH, | BEIYMCIUTEIHHOM MHIMBAIyAITHHBIC
3a7a4. TEXHUKHU U | TEXHUKHU u | Gpu3HKH, TEXHUKHU n | SalaHud.
MIPOTPaMMHUPOBAHUS MIPOTPaMMHUPOBAHUSL  UIS | BBIYUCIUTEIBHON MIPOTPaMMHUPOBAHUS IS
TSt pELICHUsI | pPeIIeHus IOCTABICHHBIX | TEXHUKHU U | peIIeHHs IMOCTAaBICHHBIX
MIOCTABIIEHHBIX 3a/1a4. 3azad. MPOrPaMMHUPOBAHUS 3azad.
JULs peuieHus
TIOCTABJICHHBIX 3aj1au.
OIIK-1.2. Ucnonwiyer | Umeer yacTuyHO | JlemoHCcTpupyeT B uenoMm | [leMoHcTpupyer B | Jemonctpupyer ymenus | Komnoksuym, DK3aMeH.
TIPUHIIUIIBL u METOABI | OCBOCHHBIE YMEHUS | YIOBJIECTBOPUTEIIBHBIE, HO | LIEJIOM XOpOIUUE, HO | UCIOJIL30BATH KOHTPOJIEHBIE
TEOpUH KOMOWHATOPHKH W | MCIOJIb30BATH HE CHCTEMaTHU3UPOBaHHbBIE | COAEpIKaIHe NPUHIMIBL M METOBI | pormocy
nx MIPUMEHEHHUS MPUHOMNBL ¥ METOABI | yMEHHS UCIIONIB30BaTh | OTAEIBHBIE  NPOOETBI | TEOPUHM KOMOMHATOPUKHU TeCTHpOBANH,
HCCIIeIOBAaHUS TEeopHun NPUHOMOBI W METOABI | YMEHHSI HCIIONIB30BaTh | U WX IPUMEHEHUS I
npodeccCHoHaNbHON KOMOMHATOPUKM W WX | TEOPUH KOMOMHATOPUKU M | IPUHLMUIBI ¥ METOBI | UCCIEIOBAHMS p | VHAMBHIYATBHBIC
JEATEBHOCTH MIPUMEHCHHUS JUI | IX ~ TIPUMEHEHHsS Ui | TEOpHH npodeccHoHaNBEHOMN SaJlaHsL.
HCCIIEIOBAaHUSA B | HCCIIEAOBaHUS B | KOMOWHATOPUKH M WX | AEATECIHHOCTH.
po¢eCCHOHATBFHON poeCCHOHATHFHOMN IPUMEHECHUS JUTS
JEATEIBHOCTH JIESITEIbHOCTH. UCCIIEIOBaHUS B
npodeccrnoHaTbHOM
JIeSITeNIbHOCTH.
OIIK-1.3. Anammsupyer u | @parmeHtapHO Brageer | Bmageer otnenbHbIMU | JlemoHCTpHpyeT B LenoM | JlemoHctpupyer BianeHue | Komnoksuym, DK3aMeH.
HHTEPIIPETHPYET PEIICHHs B | HaBBIKAMHU HaBbIKAMHM  aHalIW3a | | YCICIIHOE, HO | HaBBIKAMH BBIOOpA | KOHTPOJIGHBIE
o0nacT  MaTeMaTHYECKOTO | aHaIHu3a W | HHTEPIpETaluN PEUICHUs | CoAeprKaliee METO/IOB aHaIW3a M | BOMPOCHI,
aHaIM3a U MOJCIMPOBAHUA. | MHTEPIPETALNN B o0nacTH | oTHeNnbHbIE  NPOOEINBl | HHTEpIpeTaluy TECTUPOBAHHE,
pPCIICHUA B 00acTH | MaTeEMaTHYECKOTO INIPUMCHCHUA aHaJIM3a W | PCIICHUIA B obnacTu WHIUBUIYAJIBHBIC
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MaTeéMaTH4Y€CKOI'O aHajiu3a HUHTEpIIpETAllN MaTeéMaTH4Y€CKOI'O 3aaHus.
aHaju3a MOACINPOBAHUS. peuicHusd B o0nacT | aHamu3a
MOACINPOBAHUS. MaTeMaTU4YCCKOTO MOACINPOBAHUS.

aHaJin3a n

MOIOCIUPOBAHUS.
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4. KoMI1eKT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB M0 JMCHUIIIHHE
Bonpocsl k 3k3ameny
10 JUCUUIUINHE «AJreOpa U TreOMeTpHUs»

KomruiekcHsle uncna.

Anrebpanyeckasi U TPUTOHOMETpUYecKasi POPMBbI 3aMCU KOMIUIEKCHBIX YHCE.
®opmyna Myaspa. M3BnedeHre KOpHs U3 KOMIUIEKCHOTO YUCIIA.

[Tonsitue cBOGOHOTO BeKTOpa. JIMHEHHBIE Onepauy Hajl BEKTOPaMH.
JIuneiiHas 3aBUCUMOCTD U JIMHEWHAs! HE3aBUCUMOCTb BEKTOPOB. I eomeTpruueckuit
CMBICIL.

ITonsatue Ga3uca Ha IIOCKOCTH U B IPOCTPAHCTBE.

CkansipHO€ TIpon3BeIeHne BEKTOpOoB. CBOMCTRA.

BrIpaxeHue CKasIpHOro IpoU3BEACHUS YePe3 KOOPAUHATHI IEPEMHOXKAEMBIX
BEKTOPOB.

Hamnpasisromuye KOCUHYCbl BEKTOpA.

BexTopHoe nmpoussenenne BekTopoB. CBOMCTBA.

BrIpaxeHue BEKTOPHOIO IIPOU3BEACHUS Y€PE3 KOOPAUHATEI IEPEMHOKAEMBIX
BEKTOPOB.

CMmemanHoe npou3sBeieHue BEKTOpoB. CBoiCTBA.

BrIpaxkenue cMeniaHHOro Npou3BEACHUS Yepe3 KOOPAUHATHI IEPEMHOKAEMBIX
BEKTOPOB.

[Ipsimas Ha mnockoctu. OOLIee ypaBHEHHE MPSIMON. Y paBHEHHE IPSIMON B
«oTpe3kax». KaHoHnueckoe, napaMeTpu4ecKue ypaBHEHMsI IPSIMO.

[Ipsimas Ha mmockocTu. BekTtopHOE ypaBHEHHE MPAMOM. PaccTosiHME OT TOUKH 10
IPSAMON.

OO11iee ypaBHEHHUE IIIOCKOCTH. Y paBHEHHE TUIOCKOCTH B «0Tpe3kax». HemoHble
YpaBHEHUS MJIOCKOCTH.

YpaBHEHHE IIIIOCKOCTH, MPOXOALIEN Yepe3 TPU TOUKH.

BekropHoe ypaBHEHUE TUIOCKOCTH. PaccTOssHUE OT TOYKH 10 TUIOCKOCTH.
[Ipsimas B mpocTpancTBe. BekTopHOE ypaBHEeHHE NpsiMoi. KaHOHNYeckue u
rnapaMeTpU4eCcKue ypaBHEHHUS.

B3anmHoe pacnonoxeHue npsMon U IITOCKOCTH.

. B3aumMnoe PAacCIIOIIOKCHHUC MIOCKOCTEH.
22.

Onnunc. Kanonnueckoe ypaBaenue. ccnenopanue ¢hopmsl dsuturica. JIUpeKTprCh
AIIIUIICA.

I'unep6ona. Kanonnveckoe ypaBuenue. VccrnenoBanue GopMbl repOOIIbL.
AcuMnToThI runIepOoIbl. JIMpeKTpUCH THIEPOOIIHL.

[Tapa6ona. Kanonnueckoe ypaBHEHHE.

[lepecTaHOBKM U IOJICTAHOBKH.

Omnpenenureny n-ro NOpsAKa U UX CBOWCTBA.

. MuHOpBI 1 uX anredpandeckue JOMOTHEHHUS.
29.
30.

[IpaBuno Kpamepa.
Onpenenenye TMHEWHBIX BEKTOPHBIX IPOCTpaHCTB. JIMHEHas 3aBUCUMOCTD U
JIMHEHHAas HE3aBUCUMOCTb CUCTEMBI BEKTOPOB.

. Paur matpunpl. Teopema o panre MaTpHIIbL.
32.

Teopema Kponekepa-Kanemiu. Pemienne nporu3BOIbHBIX CUCTEM JIMHEHHBIX
YpaBHEHUN.

Omneparuu Hag Matpuiiamu. OOpaTHas MaTpHIIa.



NuauBuayaibHble 3a1aHusl

[0 TUCLUILINHE «Anredpa v reoMeTpus»

1. Bextopsr a, b, ¢, d 3amansl koopauHaTaMu B HEKOTOpoM Oasuce. [loka3aTk, 4TO BEKTOPHI a, b,
¢ oOpa3yroT 0a3uc B MPOCTPAHCTBE, M HANTH KOOpJAUHATHI BeKTOpa d B 3TOM Oasuce.

Bapuaum Nel. a=(3; 2; 2), b=(2; 3; 1), c=(1; 1; 3), d=(5; 1; 11).
Bapuanm Ne2.a=(1; 2; 3), b=(-2; 3; - 2), c=(3; - 4; - 5), d=(6; 20; 6).
Bapuanm Ne 3.a=(4; 2; 5), b=(-3; 5; 6), c=(2; - 3; - 2), d=(9; 4; 18).
Bapuanm Ne4. a=(1; 2; 4), b=(1; - 1; 1), c=(2; 2; 4), d=(-1; - 4; - 2).
Bapuanm Ne5. a=(2; 3; 3), b=(-1; 4; - 2), c=(-1; - 2; 4), d=(4; 11; 11).
Bapuanm No6. a=(1; 8; 4), b=(1; 3; 1), c=(-1; - 6; - 3), d=(1; 2; 3).
Bapuanm Ne7. a=(7; 4; 2),b=(-5; 0; 3), c=(0; 11; 4), d=(31; - 43; - 20).
Bapuanm No§. a=(3; 2; 1), b=(4; - 1; 5), c=(2; - 3; 1), d=(8; - 4; 0).
Bapuaum Ne9. a=(1; 3; 3), b=(-4; 1; - 5), c=(-2; 1; - 6), d=(-3; 5; - 9).
Bapuanm Nel(.a=(1; 5; 3), b=(2; 1; - 1), c=(4; 2; 1), d=(31; 20; 9).

1. Jlansl koopauHatel Touek Al, A2, A3, A4. N3BectHO, uto oTpe3ku A1A2, A1A3, A1A4
SIBJITFOTCSI CME@XKHBIMU peOpamu mapaenenumneaa. Tpedyercst HalTu:
muHy pedpa A1A2; 2) yron mexny pedpamu A1A2 u A1A3; 3) miomaas rpaHw,
conepskauieil Bepunuabl A1,A2,A3; 4) o0beM napanienenumnena; 5) ypaBHEHHE IIII0CKOCTH
A1A2A3; 7) yron mexay pedbpom AlA4 u rpansto, coaepskaiieit Bepmuabsl A1,A2,A3; 8)
paccrostHue oT BepunHbl A4 10 miiockoctd A1,A2,A3. Cnenatb 4epTex.

Bapuanm Nel. A1(0; 3; 2), A2(-1; 3; 6), A3(-2; 4; 2), A4(0; 5; 4).
Bapuanm Ne2. A1(4; 2;5), A2(0; 7; 2), A3(0; 2; 7), A4(1; 5; 0).
Bapuanm Ne3. A1(-1; 2; 0), A2(-2; 2; 4), A3(-3; 3; 0), A4(-1; 4; 2).
Bapuanm Ne4. A1(4; 4; 10), A2(4; 10; 2), A3(2; 8; 4), A4(9; 6; 4).
Bapuanm No5. A1(2; 2; 3), A2(1; 2; 7), A3(0; 3; 3), A4(2; 4; 5).
Bapuanm No6. A1(4; 6; 5),A2(6; 9; 4),A3(2; 10; 10), A4(7; 5;9).
Bapuanum Ne7. A1(0; - 1; 2), A2(-1; - 1; 6), A3(-2; 0; 2), A4(0; 1; 4).
Bapuanm Ne8. . A1(3; 5; 4), A2(8; 7; 4), A3(5; 10; 4), Ad(4; 7; 8).
Bapuanm Ne9. A1(3; 0; 2), A2(2; 0; 6), A3(1; 1; 2), A4(3; 2; 4).
Bapuaum Nel0.A1(10; 6; 6), A2(-2; 8; 2), A3(6; 8; 9), A4(7; 10; 3).

3. Onpenenuts, Kakyro JIMHHIO 33/1a€T ypaBHEeHUE Y = f(x) (Mau , - () ). CresnaTb pUCYHOK.



4
Bapuanm Nel y =-3- +J21- 4x- x*.  Bapuanm Ne2 y =1- E\/_ 6x- x°.
2
Bapuanm Ne3  y =- 1+§\/x2 - 4x- 5. Bapuanm Ned y =- J2(x- 2y).
Bapuanm No5 y =3 +2+/x* +4x +8. Bapuanm Ne6 x =-5+/40- 6y- y°.
2
Bapuanm Ne7 x =1 - gwlyz - 4y- 5. Bapuanm Ne8 x =9- 2]y’ +4y +8.

Bapuanm Ne9  x - y:\/4- 2xy- 4x+2y. Bapuanm Nel0 y =1- Jx.

3apanue 1.

HatiTi coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI IMHEHHOTO OIIEpaTopa, 3aIaHHOTO B HEKOTOPOM
Oasmce MaTpuiei 4.

el 306 &5 306
Bapuanm Nel A4 =c =~ Bapuanm Ne2 A =c -~
&1 54 &1 1g
45 1 28
Bapuanm Ne3 A :é 9. Bapuanm Ne4 A =2 9.
& 75 &4 715
a -16 2l 89
Bapuanm Ne5 A =¢ =~ Bapuanm Ne6 A =¢ =~
eg -Sg e- 1 -Sg
Bapuaum Ne7 A =§? _522 Bapuaum Ne8 A =§§1 _222
o o
Bapuanm Ne9 A4 =§ -632 Bapuanum Nel0 A =§ -132
o o

3apnanue 2.

[IpoBepuTs sABIsIETCS TN KBagpaTHUHAast (hopMa MOJOKHUTEIBHO ONPEAeICHHOH, OTPULIATEIBHO
ONPEIEICHHON WM HEOIIPENEICHHOM.

2 2

2 2 2

2 2 2

2 2 2

2 2 2



2 2 2

4.:1@:12 + 4x§‘ + .x;‘ +2x%, —4xx; +4x,x,.

Bapuanm Ne'l.

W+ -0 ¢ 23%,%, — %%, + 3

X T X —— A, X Xg — X X, XqXq.
Bapuanm NeS. 2

—xf — a2 —3x - 2xx, — 6x,x, + 6%
Bapuanm Ne9. 1 2 3 12 143 243

X' —Tx2+ X2 —Axx, —2x,%, — Ax,%,.
Bapuanm Nel0. ~1 2 3 172 13 23

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHASA AKAJIEMUSA

Kadenpa «Mamemamuxa»

20 - 20 yueOHblii ro.
IK3aMeHALMOHHBIN onteT No 1

no oucyuniune Aneebpa u ceomempus
1utst oOydaromuxes 1 kypca Hanpasienus noarotoBku 09.03.04 [IporpaMMHast HHXXKEHEpUS

Bomnpocsl

1) OnpeaenuTenu #- ro NOPpsIKa U UX CBOMCTRBA.

2) Pemath cucTeMy JUHEHHBIX aareOpandecKux

meTogom I'aycca.

3) 3agaua

3aB. kadempoii Koukapo A.M



3agaum K IK3aMeHy.

1. JlaHbl BEKTOpHI d= (1; 3; 2) u b= (-1;m; 4). Tlpu xakoM 3HAYECHHH 4KCIA /M

-
BEITIONHsAETC yenopue A 1L b
2. Pa3noskuth onpeenuTenh

—1 @& 0
detd=|2 b 2
3 & 1

110 BTOPOMY CTOJIOITY.
3. Pewmuts cucremy
x+2y=2

3x—4y=17

o npasuwiy Kpamepa.

4. Haiitu 3HaueHue m, Ipu KOTOPOM CUCTEMA
x+2y=0
3x—my=0
UMeEET HETPUBUAJIBHBIE PELICHMUS.
9 o =
5. Haiitu BekTOp, KOITMHEApHbI BekTopy @ = (2; -3; —1).

6. HaiiTu ckalsipHOE IPOM3BEJICHUE BEKTOPOB: d=21—5ku
bi2)—ak
21- (3] — 4k — 57)

7. YIIPOCTUTH BBIPAYKEHUE

8. JlaHbI BEKTOPBI = (1; 3;2) u b =(~1; m; 4). TIpu xaKoM 3HAYEHHUH YUCIA M

= —
BBITIONHsACTCA ycnoue @ L B

9. CoctaBuTh YpaBHEHHUE MPSIMOM, N300paXKEHHYIO HA PUCYHKE



>
7z |6 =

10. CocTaBuTh ypaBHEHHUE NMPSAMOH, MPOXOsIIeii uepes Touky M (—2; —5) 1 napasuienbHOMI
npsiMoit 3x+4y+2=0.
11. CoctaBuTh ypaBHEHHUE ILIUIICA, IPEICTABICHHOIO HA PUCYHKE:

¥
3

-

-5

27y =2

LT Y = iy _ =
12. Haittu 3HaueHUE 2 UIs1 KOMIUIEKCHBIX YHCEI =< +3i n<2= 3—-41

13. CocraBuTh ypaBHEHHE MPSAMOH, poxo e yepe3 Touky M (1;1;-1) nepneHaukynsipHoO
IUIOCKOCTH X+y-72-11=0.

14. Haiitu 3Hauenue k, mpu kotropoMm paccrosiaue mexay Toukamu A(1,2) u B(k, -1) paBHo 5.

15. Haiiti coOCTBeHHbIE 3HaYCHUSI U COOCTBEHHBIE BEKTOPHI IMHEWHBIX ONEPATOPOB,
3aJlaHHBIX B HEKOTOPOM 0a3uce MaTpUIlaMH

i = '] =% 3
A=z 0 2| w820 =2 1
0 2 =2 2 -3 0

b

16. Ilokasatrk, 4TO BEKTOPHI a, b, ¢ 00pa3yloT 6a3uc U HaUTH KOOPJMHATHI BEKTOpa d B 3TOM

Oazuce.
a=(3; 2; 2), b=(2; 3; 1), c=(1; 1; 3), d=(5; 1; 11).

17. CocTaBuTh ypaBHEHHE M IIOCTPOUTH OKPYKHOCTb, MPOXOAAIIYIO uepe3 Touku A(1; 2),
B(0; - 1) u C(-3; 0).

18. CocTaBUTh ypaBHEHUE U MIOCTPOUTH JINHUIO, PACCTOSIHUE Ka)KI0OM TOUKH KOTOPOH OT
touku A(0; 1) B a1Ba pa3a MeHBIIIE PaCCTOSHUS €€ 10 MpsMon x+5=0.

19. CocraButh ypaBHEHUE NMPSMOH, poxo el yepe3 Touky M (1;1;0) neprnieHiukyasipHO
MJIOCKOCTH 2X+7y-9z-1=0.



20. HaiiTu 3HaY€HUE 71, IPU KOTOPOM BEKTOPHI
a=1+Jj+mk, b=1+j+(m+1}k, c=1—7J+mk

KOMILJTAaHAPHBLI.

M

_—

10.

11

12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24.

25

31.
32.

33.

BOHPOCI)I AJIl KOJUIOKBUYMOB

IO JUCHMITIIIMHE «AJre0pa ¥ reoMeTpus»

KommnekcHeie uncina.

Anrebpanyeckasi U TPUTOHOMETpUYecKasi pOPMBbI 3aMMCH KOMIUIEKCHBIX YHCE.
®opmyna Myaspa. M3BiedeHne KOpH U3 KOMIUIEKCHOTO YUCIIA.

[TonsTre cBo60gHOTO BekTOpa. JIMHEHbIE onepaly Hajl BEKTOpaMHu.
JInneliHas 3aBUCUMOCTD U JIMHEMHAs HE3aBUCUMOCTb BEKTOPOB. ['eomeTprueckuit
CMBICIL.

[Tonsatue 6a3uca Ha TNIOCKOCTH U B TIPOCTPAHCTBE.

CxkansgpHoe npousBeieHre BeKTopoB. CBOWCTBA.

BolpaskeHue cKalsipHOro NpOU3BEAEHMSI YEPE3 KOOPAUHATHI IEPEMHOKAEMBIX
BEKTOPOB.

Hanpasnsironiue KOCHHYCBI BEKTOPA.

BektopHoe npousBeneHne BeKTopoB. CBOWCTBA.

. BBIpa)KCHI/Ie BCKTOPHOT'O MPOU3BCACHUA UCPEC3 KOOPAUHATHI ICPCMHOKACMBIX

BEKTOPOB.

CMmemanHoe npou3sBeieHue BEKTOpoB. CBoiCTBA.

BripaskeHue cMemanHoro Npou3BeAeHHsI Yepe3 KOOPAUHATHI IEPEMHOKAEMBIX
BEKTOPOB.

[Ipsimast Ha mmockocTu. OO1Iee ypaBHEHUE NPSIMOMA. Y paBHEHHE MIPSMON B
«otpe3kax». KanHoHnueckoe, napamMeTpruuecKue YpaBHEHHS IPSIMOM.

[Ipsimas Ha mIockocTH. BekTopHOE ypaBHEHUE NPsIMOI. PaccTosiHUE OT TOUKH 10
IIPSIMOM.

OO6miee ypaBHEHHE IIJIOCKOCTH. Y paBHEHHE IUIOCKOCTH B «OTpe3kax». Hemonxbie
ypaBHEHUS MJIOCKOCTH.

YpaBHeHUE IOCKOCTH, MPOXOASAIIEN YEPE3 TPU TOUKH.

BekTopHO€E ypaBHEHUE INIOCKOCTH. PaccTossHME OT TOUKH 10 MJIOCKOCTH.

[Ipsimas B mpoctpancTBe. BektopHoe ypaBHenue npsimoi. Kanonnueckue u
rnapaMeTpu4ecKue ypaBHEHHUS.

B3anmHoe pacnonoxxeHue npsMon U IIIOCKOCTH.

B3aumHoe pacnonoxeHue niaocKocTel.

Omnnurnc. Kanonnueckoe ypaBHenue. VccnenoBanue Gpopmsl auurnca. JJupekTpucs
AIUTUIICA.

I'umep6ona. Kanonuueckoe ypaBHenue. MccnenoBanne GopMbI TUTIEPOOITHI.
AcuMnTOTH TUNIepOO0IIbL. IUpeKTpUCH TUIIEPOOIIBI.

. [lapabona. KanoHnueckoe ypaBHEHHE.
26.
217.
28.
29.
30.

[lepecTaHOBKM U TIOJICTAHOBKH.

Omnpenenureny n-ro NOpsiAKa U UX CBOWCTBA.

MuHOPBI U UX anreOpanyeckue JOMOTHEHHUS.

[IpaBuno Kpamepa.

Onpenenenne TMHEWHBIX BEKTOPHBIX MPOCTpaHCTB. JIMHeHas 3aBUCMOCTD U
JIMHEIHAs1 HE3aBUCUMOCTb CUCTEMbI BEKTOPOB.

Panr matpunpl. Teopema o paHre MaTpHIibl.

Teopema Kponekepa-Kanemiu. Penienre npou3BOIbHBIX CUCTEM JIMHEHHBIX
YpaBHEHUM.

Omnepanuu Hajx MatpuniamMu. OOpaTHast MaTpULa.



TecToBbIe BONPOCHI M 3a1aHUA

IO JUCIHMITIIIMHE «Anrebpa U reoMeTpus»

1. Ecnu matpuiis

TO Matpulia 34 — 2B umeer BUjg

e
52
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=
l—lS 10
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2. Jlnsa matpul
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OJICMCHT C3 IIPOU3BCACHUA



C = AB paBeH ...

3. Ecu moMeHsTh MecTaMu JIB€ CTPOKH (Z1Ba CTOJI0IIAa) KBAAPATHONH MaTPHIIBI, TO

OIPCACIIUTCIIb ...

4. W3BecTHO, UTO ONpeaeNUTeNb KBapaTHON MaTpullbl A paBeH A. Ykaxure, ueMy Oyaer

paBeH OIpeAeTUTeNlb MATPHULIbI, TOJIYYEHHON U3 MaTpUIbl 4 YMHOKEHHEM MIEPBOM CTPOKU Ha

gucno (—3).
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TO OIIPCACINUTCIIb MAaTPULIBL AB PpaBCH ...

8. PaznoxeHue onpenenurens
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10 BTOPOMY CTOJIOILY UMEET BUJ:
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10. 3HayeHue m, Npu KOTOPOM CUCTEMA MMeEeT HETPUBUAIIbHBIE PEIICHUS

paBHO ...

11. OGmiee pemieHne CUCTEMBI UMEET BUJT
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x, =C; +C,
X, = Cl
| X = Cz.

Tornga hbyHaaMeHTaATBHOM CUCTEMON PEIICHUI CHCTEMBI MOXET OBITh
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12. BekTtop, KOJUIMHEAPHBIN BEKTOPY = (2;-3;-1) paBen

1. B=(50;2)
2. b=(8;12;-4)
3. b=(-4;6;2)

4. B=(6;-9;-3)
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13. CkansipHoe mpou3Be/IEHNE BEKTOPOB d=2l—5ku
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14. Brlpaxenue 2t (3] — 4k — 51) HocJie yIpOIEHHs PaBHO:
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15. JlaHbl BEKTOPHI = (1;3;2)m b= (=1; m; 4). [Ipu kakoM 3HAYEHUU YHCIIA M
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16. 3naueHue |a X |,ean paBHO:
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17. JlnuHa BeKTOPHOTO Mpou3BeaeHHs BekTopoB @ H D umcrnenno pasna:

1. Ilnowamm TpeyroabHHKA, MOCTPOCHHOTO Ha BekTopax @ H D ;

2. TInouam napasienorpaMMa, OCTPOSHHOTO Ha BekTopax @ H D ;
3. OOGbeMy nmapajuiesnenumnena;

4. O6beMy TeTpadpa.
18. Ilpu kKakoM 3HAYE€HHUH M BEKTOPbI
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19. Boibepute ypaBHeHHE, ONHUCHIBAIOIIEE NPAMYIO, H300paKEHHYIO Ha PUCYHKE
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20. OO6mee ypaBHEHHUE MPSIMOH, MPOXOAsIIeH yepe3 ToUuky M (—2; —5) u napaniesbHOU npsIMOii

3x+4y+2=0 umeeT BUI:

1. 3x+4y+28=0
2. 3x-4y-2=0

3. 4x+3y-28=0
4. 3x-4y-28=0

21. BoiOpaTh ypaBHEHHE AIUIMIICA, IPEJICTABICHHOTO Ha PUCYHKE:
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25. UtoObl Y6CI[I/ITBCH 4qTo COOCTBEHHBIM BCKTOP JIMHEMHOTr 0 oreparopa, 3aJaHHOI'O
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27. Nana matpua A =¢9 -7 6 = TOrAa cymMMma SJIEMCHTOB, PaCIOJIOXKCHHBIX Ha IIAaBHOM
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JIMaroHajay 3TOM MaTpulibl, paBHA
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33. lanbl MaTpuupl 4 :ga?)

34. Jlanbl MaTpuibsl 4 —g
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36. Jlanbl MaTpulpl 4 —g & 0%, torna A B paBHO
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37. Jdanbl MaTpuiibl 4 _g O gae Torz[aA B paBHO

38. BexTops! 4 = (k:3:1) 1 O(- L;1;3) mepnenanKyIsSpHBI €CIIH k PABHO ...

39. Bextopsl 4 = (5:5. k) Ub(2;1;5) nepneHanKyISIpHBI €CIIM &k PABHO
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40. BexTopsl 4 = (- 2;2:4) ub(k;3;2) meprneHIUKYISAPHBI €CIU k PaBHO
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41. YpaBHeHue npsiMoit ipoxoaut yepes Touky M (1;1;-1) nepneHaukyasipHO MIIOCKOCTH
x+y-7z-11=0, umeer BUx ...

42. YpaBHeHUE IPSIMON IPOXOAUT yepe3 Touky M (2;2;-2) nepneHAuKyIsIpHO IJIOCKOCTU
7x+7y-z-7=0, umeeT BUL ...

43. YpaBHeHue npsiMmoit mpoxoaut yepe3 Touky M (0;10;-3) nmepneHaAuKyIsIpHO TUIOCKOCTH
x+y-10z=0, umeer Buf ...

44. YpaBHeHue npsMoil npoxoaut yepes Touky M (1;1;-1) nepneHukyasipHO MI0CKOCTH
x+y-7z-11=0, umeer Bux ...

45. YpaBHeHue npsiMoit mpoxoaut yepe3 Touky M (1;1;4) nepneHIuKyIsapHO IMIOCKOCTH
x+y-z-5=0, umeer BUJ ...

46. YpaBHeHue npsaMoi npoxoaut yepes Touky M (5;5;0) neprneHaAUKYISApHO IUIOCKOCTH

7x-y+10z-7=0, umeeT BUT ...

47. YpaBHeHue NpsMON TpoxoauT yepe3 Touky M (7;7;7) nepneHaAuKyJISpHO MIOCKOCTH
4x-y-11z=0, umeer Buf ...
48. YpaBHeHue npsiMoit mpoxoaut yepes Touky M (0; 0;5) neprneHAUKyISIpHO IUIOCKOCTH
2x-y-z-1=0, umeer BuUf ...

49. YpaHeHue npsamMoi mpoxoaut yepe3 Touky M (1;1;0) meprneHauKyaspHO TIIOCKOCTH
2x+7y-9z-1=0, umeer Buj ...

50. Paccrosaue mexay Toukamu A(1,2) u B(k, -1) paBuo 5 mpu k paBHOM ...
51. Paccrosiaue mexay Toukamu A(1,2) u B(k, -2) paBao 5 ipu k paBHOM ...

52. Paccrosiaue mexay Toukamu A(1,1) u B(k, -3) paBHo 5 mipu k paBHOM ...

53. Paccrosiane mexay Toukamu A(1,2) u B(k, 5) paBuo 5 npu k paBHOM ...



54. Paccrosiane mexay Toukamu A(1,2) u B(k, 5) paBro 5 npu k paBHOM ...

55. Paccrosinne mexy Toukamu A(1,2) u B(k, -1) paBHo 5 ipu k paBHOM ...
56. Paccrosaue mexay Toukamu A(1,2) u B(k, 5) paBao 5 mpu k paBHOM ...
57. Paccrosaue mexay Toukamu A(1,2) u B(k, 5) paBuo 5 npu k paBHOM ...

58. Paccrosaue mexay Toukamu A(1,2) u B(k, -2) paBuo 5 npu k paBHOM. ..

59. Paccrosiaue mexay Toukamu A(1,2) u B(k, -3) paBHo 5 npu k paBHOM ...

60. Paccrosinue mexny Toukamu A(1,2) u B(k, -2) paBro 5 npu k paBHOM ...



5. Metogu4eckue MaTepuaJbl, ONpeae/siionue Npoueaypbl OeHNBAHUS
KOMIIEeTeHIIUH

5.1 Kpurepumn oueHMBaHHUS KAa4eCTBA YCTHOIO 0TBETA (KOJJIOKBHYMA)

OneHka «OTJMYHO» BBICTABIAETCA 3a IIyOOKO€ 3HAHHE MPEILyCMOTPEHHOIO MpOrpamMMon
MaTepuanga, 3a yMEHHE 4YETKO, JaKOHMYHO M JIOTMYECKH II0CJIEIOBATEIbHO OTBEYaTh Ha
IIOCTaBJICHHBIC BOIIPOCHI.

OneHka «XOpomO» — 3a TBEpPIOE 3HAHHE OCHOBHOro (IPOTrpaMMHOr0) MarepHuaia, 3a
T'paMOTHBIC, oe3 CYHICCTBCHHBIX HETOYHOCTEH OTBETHI HA ITOCTABJIEHHEIE BOITPOCHI.

O1eHKa «y10BJIeTBOPUTEIbHO» — 3a 00Ilee 3HaHHE TOJBKO OCHOBHOI'O MaTepuaa, 3a OTBETHI,

colepkalle  HETOYHOCTH  WiIM  cjnabo  apryMEeHTHpOBaHHbIE, C  HapylIEHHEM
II0CIIEA0BATENBHOCTH U3JI0KEHHS MaTepHala.
OneHka «HeydOBJIETBOPUTEIbHO» — 3a HE3HAHHME 3HAYUTENIbHON YacTH MpPOrpaMMHOIO

Matcpualia, 3a CYHICCTBCHHBIC OIIMOKM B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OPUCHTHPOBATHCA B MaTCpUaliC, 3@ HC3HAHUC OCHOBHBIX MMOHS TN JUCHUITIIINHBI.

5.2 Kpurepum oueHUBaHHUS TeCTUPOBAHUS

[Ipu TectupoBanuu Bce BepHble OTBETHI Oepytcs 3a 100%.
90%-100% oTau4HO

75%-90% xoporio

60%-75% yIOBIETBOPUTEIHLHO

Menee 60% HEyIO0BICTBOPUTEITHLHO

5.3 Kpurtepuu onieHMBaHUA IK3aMeHa

OneHka «OTJMYHO» BBICTABIAETCA 3a IIyOOKOE 3HAaHHE MPEILyCMOTPEHHOIO MpOrpamMmon
MaTepHala, CoJIepKallerocsi B OCHOBHBIX U JIOMOJHUTEIbHBIX PEKOMEH/IOBAaHHBIX JINTEPATYPHBIX
UCTOYHHKAX, 32 YMEHHE YETKO, JIAKOHWYHO W JIOTMYECKH IIOCIEIOBAaTEeIbHO OTBEYaTh Ha
IIOCTaBJIEHHbIE BONPOCHI, 33 YMEHHE aHAJIM3UPOBaTh H3ydaeMble SIBIEHUS B MX B3aUMOCBS3U
U JIMAJIEKTUYECKOM  Pa3BUTHH, TPUMEHSTH TEOPETHUECKUE TMOJOXKEHHUS TIPU PEIICHUH
NPaKTUYECKUX 3a/1a4.

OneHka «XOpomo» — 3a TBEpAOE 3HaHHE OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaia, BKIIouas
pacueTsl (Ipy HEOOXOIUMOCTH),3a I'PaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
IIOCTaBJICHHBIE BOTPOCH], 32 YMEHHE NPUMEHSATH TEOPETHUYECKHE ITOJIOKEHUS IS PEUICHHUs
NPaKTUYECKUX 3a/1a4.

OneHka «yAOBJIeTBOPHUTEIbHO» — 3a o00llee 3HAaHWE TOJBKO OCHOBHOTO MaTepHaia, 3a
OTBETHl, COJEpXallde HETOYHOCTH WM CJab0 apryMEeHTHpPOBAaHHbIE, C HapylICHHEM
IIOCJIEI0OBATENBHOCTA M3JIOKEHHMA Marepuana, 3a ciaaboe INpPUMEHEHHE TEOPEeTHYECKUX
HOJIOKEHUH TPU PEIIEHUH MPAKTUUECKUX 3aa4.

OneHka «HeyAOBJETBOPUTEJIbHO» — 32 HE3HAHWE 3HAYUTEIBHOH 4YacTH MPOTrPaMMHOTO
MmaTtepuaia, 3a CYLIECTBEHHble OIIMOKM B OTBETaX Ha BONPOCHl, 3a HEyMEHHE
OpPUEHTUPOBAThCS B pacueTax, 3a HE3HAHWE OCHOBHBIX MOHSATHHA JUCIUTUIAHBL

5.4 Kputepum onleHMBaHHUS KAYeCTBA OTBETA HA KOHTPOJIbHbIE BONPOCHI
OrneHka «OTJMYHO» BBICTABISIETCS 3a TJIyOOKOE€ 3HAaHHWE NPETyCMOTPEHHOTO MpPOrpamMMoin
MaTepuaia, 3a YMEHHE YETKO, JaKOHMYHO M JIOTUYECKM IIOCJIEJ0BaTEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI.
OneHka «xopomo» — 3a TBEpAOE 3HAHHWE OCHOBHOIO (IpOrpaMMHOr0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA IOCTABICHHBIE BOPOCHI.
OneHka «ya0BJIeTBOPUTEIBLHO» — 3a 001ee 3HAaHUE TOJIbKO OCHOBHOI'O MaTepuaia, 3a OTBETHI,



colepXkaliie  HETOYHOCTM  WIM  clabo0  apryMEHTHpPOBaHHbIE, C  HapylICHHEM
MIOCJIEZIOBATEIILHOCTY U3JI0KEHUS MaTepraa.

OneHka «HeyHOBJIETBOPHUTENbHO» — 3a HE3HAHME 3HAYUTENIBHOM YacTH MPOrpaMMHOIO
Marepuanga, 3a CYIIeCTBEHHble OIIMOKM B OTBETaX  Ha BONPOCHl, 3a  HEYMEHHE
OPHUEHTHUPOBATHCA B MATEpUAJIE, 32 HE3HAHWE OCHOBHBIX ITOHATUN JUCLUIIIINHBL.

5.5 Kpurepun oneHMBaHMsI KA4eCTBA BbHINOJHEHNSI MPAKTHYECKUX 3aaHU I

OneHka «OTJIMYHO» BBICTABISAETCA 3a IPAaBUJIBHOE IPUMEHEHUE TEOPETHYECKUE
IIOJIOKEHUS IIPU PELLIEHNUHN TPAKTUYECKUX 3a/1a4.

OneHka «XOpoLIO» — BBICTABISIETCS 332 MPABHJIBHOE C OJHOW OIIMOKOM MpUMEHEHHE
TEOPETUUECKUE TIOJIOKECHUS IIPU PELICHUU IIPAKTUYECKUX 3a/1a4.

O1eHKa «ya0BJIETBOPUTEIBHO» — 33 00Iee 3HaHHE TOJIBKO OCHOBHOIO MaTepHana, 3a
ciaboe MpUMEHEHUE TEOPETUUECKUX TOJI0KEHUH MPU PEIIEHUH MTPAKTUYECKUX 3a7a4.

OneHka «Hey10BJIeTBOPUTEIbHO» — 3a HE3HAHHE 3HAUUTEIbHOW YacTH MPOTrPaMMHOIO
MaTepHana, 3a CyleCTBeHHbIE OLUIMOKU B PEIICHUH MPAKTUUECKUX 3a1ad.



