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|. OPTAHU3AIIMOHHO-METOJIUYECKHWHA PA3JIEJ

Llesb n3yvyeHus TUCHUTLUINHBI: OBJIaJICHUC 3HAHUSIMHU, YMECHUSIMH, KOMIICTCHITUSIMH,
BBIPQKEHHBIMU B CIIOCOOHOCTH OTIEPHUPOBATH OCHOBHBIMHU aJIr€OpandeCKUMU MOHSATUSIMH,
NPUMEHITh ~ anreOpanveckue  METOJbl, HJCH, 3aKOHOMEPHOCTH K  PCIICHHIO
pPa3HOIUTAHOBBIX ~MaTEMaTHUECKUX 3ajJad, TOTOBHOCTH TpernojaBaTh anreopy B
00111e00pa30BaTEIbHON IIKOJIE€ M KBAJTM(PHUIMPOBAHHO BECTU SJICKTHBHBIC KYpChI IO
anrebpe B MpopUILHBIX KJIacCax.

3anaum u3ydeHus JMCUMILINHBI:
— dbopMupoBaHUE MPEACTABICHUN O MOHATHUAX U METOJaX alreOphl, €€ MecTe |
POJIM B CHCTEME MaTeMaTHUECKUX HAYK, B €CTECTBEHHOHAYYHBIX TPHIIOKCHHSIX
- dbopMupoBaHUEe KYJbTYPhl MBIILJIEHUSI, CIOCOOHOCTH K O0OOIIEHUIO, aHAIU3Y,
BOCIIPUATHUIO MH(OPMAIMH, TTOCTAHOBKE II€JIU U BHIOOPY MyTEH €€ TOCTUKEHUS;
- MOJITOTOBKA K WCHOJB30BAHUIO CUCTEMAaTU3UPOBAHHBIX TEOPETUUYECKUX H
MPaKTUYECKUX 3HAHUN MPU PEIICHUU MTPO(PEeCCHOHANBHBIX 3a/1a4.

Mecto qucuuniunsl B cTpykrype OIIOII: peanusyercs B pamkax 00s13aTeIbHON 4acTu
6moka b1. lucuuminnel (MOynn).

HJIaHI/IpyeMLIe PeE3yJIbTAThI OﬁyquI/IH N0 JUCIHUIIJIUHE .

Kon NuaukaTopbl 10CTHKEHUS IInanupyemsble pe3yJbTaThl 00y4eHHs
KOMIIETCHIINHN KOMIIETCHIINHN 0 JUCIIUIIJINHE
OIIK-2 3HaTh: 3Haer:

- (penepasibHBIE TOCYTAPCTBEHHBIC
oOpa3oBaTenbHbIe CTAaHAAPTHI;

- UICTOPHIO, 3aKOHOMEPHOCTH U
MPUHIIAITBI TTOCTPOCHUS U
GyHKITMOHUPOBAHUS
00pa3oBaTEeIbHBIX CUCTEM;

- OCHOBBI JTUIAKTUKU;

- COBpeMeHHbIe 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIC

-3JIEMEHTBI TEOPUU MHOXKECTB U OCHOBHBIE
anredpandecKkue CTPYKTYpHI,

-aJIre0py MaTpuIl U ee MPUIIOKEHUSI,
-TEOPHIO OIPEICTUTEIIEM,

-METO/Ibl PEIICHUS CUCTEM JIMHEWHBIX
YpaBHEHUHU,

-BEKTOPHBIC TIPOCTPAHCTBA,

-IMHEHHbIE 0TOOpaKEeHMUS,

-3aKOHBI PaCPEIEICHHSI IIPOCTHIX YUCEN B

UH(OPMaLIMOHHO- HaTypaJbHOM psijie U apuPMETHUECKUX
KOMMYHHMKallMOHHbIE IIPOrpecCusx,

TEXHOJIOTHH. -METO/bl PEIICHUS CPAaBHEHUH.
YMmern: Ymeer:

- pa3pabaThIBaTh OTACIbHBIC
KOMIIOHEHTHI OCHOBHBIX U
JOTIOTHUTEILHBIX
00pa3oBaTeIbHBIX IPOTPaMM;

- ICTIIOJIb30BaTh UH()OPMAITMOHHO-
KOMMYHUKAIlMOHHBIE
TEXHOJIOTHH B pa3paboTke
00pa30BaTeNbHBIX POTPAMM;

-pemaTh CUCTEMBI JINHEWHBIX YPABHEHUN
Pa3IMYHBIMU METOJIAMMU;

-BBIMIOJIHATh MATPUYHBIE ONIEPALIUH;
-HaxoauTh HOJI nByX uncen ¢ HoMOIIbIO
anroputma EBximna,

-pelaTh CPaBHEHUS C OJTHUM HEU3BECTHBIM,
-pemath npocTeime AMoGpaHTOBEI
ypaBHEHU,
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- INIAaHUPOBATDH y‘le6HI>Ie 3aHATHUA.

-HaXOJUTh Pa3JI0KECHUS JCHCTBUTEIbHBIX
qyCel B IIEMHBIC IPOOH

Baaners:

- IpUeMaMu pa3pabOTKu
IporpaMM y4eOHBIX AUCIUILUINH
B paMKaX OCHOBHOM
0011e00pazoBaTeIbHOM
IPOrpaMMBl;

- HABBIKAMHU NIPUMEHEHUS
COBPEMEHHBIX
00pa30BaTeIbHBIX TEXHOJIOTUN B
pEATbHON U BUPTYAIIbHOU
00pa30BaTENIbHOMN CPEJIE;

- UH(OpPMAIMOHHO-
KOMMYHHUKalHOHHBIMU
TEXHOJIOTUSIMU: Ha YPOBHE
ITOJIB30BATENS; HA
oO0I1ene1arorn4eckoM ypoBHE;
Ha IIPEIMETHO-TIEJarOrn4eCKOM
YPOBHE.

Baaneer:

- CIIOCOOHOCTRIO YCTAaHABIMBATH CBS3HU
pa3AesioB 3JIEMEHTAPHON MaTEMATHUKH C
paszienaMu Kypca aiareOpbl ¥ TEOPUU YUCE.

OIIK-5

3HaTh:

- MPUHIIAITBI OpPraHu3aIun
KOHTPOJISI ¥ OIICHUBAHHUSI
00pa30BaTEIbHBIX PE3yIbTATOB
00yJaromuxcs;

- TEXHOJIOTUH M METOJIbI
KOHTPOJISI ¥ OIICHKH
00pa30BaTeIIbHBIX PE3YJIbTATOB;

- CIIeI[MAJIbHBIC TEXHOJIOTHH U
METO/BI, TO3BOISIOINE
BBISIBIISIT M KOPPEKTUPOBATh
TPYAHOCTH B OOY4EHUHU.

3Haer:

-OCHOBHBIE MTOHSTHUS JIMHEWHOMN areOphl,
-OCHOBHBIE aJre0panyecKre CUCTEMBI,
-OCHOBHBIE TEOPEMBI BBICIIICH anreOpbl U
METOJbI UX JOKA3aTeNIbCTB;

-IEUCTBUS C KOMIUIEKCHBIMU YK CIIAMH,
-aJIre0py MHOTOUYJICHOB OT OJTHOM
IIEPEMEHHOM,

-TE€OPUI0 MHOTOWJIEHOB OT HECKOJBKHUX
MePEMEHHBIX,

-OCHOBHBIC TIOHSATHS TEOPUU JCIUMOCTH, B
KOJIbLIE LEJIBIX YUCEI,

-OCHOBHBIC MTOHSITHUSI TEOPUU IIEMHBIX pobei

Ymern:

- IPUMEHSATh HHCTPYMEHTApUH,
METO/Ibl IMATHOCTUKU U OLICHKU
MoKa3aresnel ypoBHS U
JTMHAMHUKH Pa3BUTHA
o0yJaromuxcs;

- IPOBOJMTD TEJarOTHIECKYIO
JMAarHOCTUKY U KOPPEKIIUIO
TPYAHOCTEH B 00y4EHHUN.

Ymeer:

-IPUMEHATH apu(PMeTHIecKre MEeTOIbI K
pEILIEHUIO YPaBHEHUH B LEJIBIX YHCTIAX,
-HaXxOJUTh MPUOIMKEHUS JeHCTBUTEIBHBIX
YHCeN palliOHATBHBIME POOSIMH,
-IPUMEHATDH MPEICTABICHUS O
MHOTOMEPHBIX MTPOCTPAHCTBAX K
npeoOpa3oBaHUI0 OUTUHEUHBIX U
KBaJPAaTUYHBIX (HOopM

Baanern:

- METO/IaMH KOHTPOJIS U OLICHKHU
00pa30BaTENbHBIX PE3YIHTATOB
(JINYHOCTHBIX, IPEIMETHBIX,
MeTanpeIMETHBIX)

Buaapeer:

-T€pPMUHOJIOTHEN U OCHOBHBIMHU TOHSTHUSIMU
BBICIIIEN alnreopsl;

-HaBbIKAMH IIPUMEHEHUSI COBPEMEHHOIO
areOpanyecKoro anmnapara K peieHuo




00y4Jaromuxcs;

- CIIeHaJIbHBIMHA METOIAMHU,
ITO3BOJISIOIIMMH BBISIBIIATE U
KOPPEKTHPOBAThH TPYAHOCTH B
oOy4eHUH.

PA3HOILUIAHOBBIX MATCMATUYICCKUX 3aJ1aY.

Il. COAEP’KAHUE U OB BbEM JUCIHUIIJIMHbI

¢ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcs
¢ nmpenogasareJsieM (10 BUIaM Y4eOHbIX 3aHATH) M HA CAMOCTOATEJILHYIO padoTy

Ounas ¢popma o0yueHust

No AyIUTOpPHBIE 3aHATUS | Cam.
wn HaumeHoBaHuUe pa3aeioB U TeM Bcero K 3 1B pab.
Paznen 1. OcHoBHBIe ajredpamyeckue 30 8 8 14
CTPYKTYPHL.
1. | Tema 1. MHoOXecTBa W oOmepalu HajJ HUMHU. 20 4 6 10
buHapHbIe OTHOIICHHUS
2. | Tema 2. Anrebpanyeckue omneparui. OCHOBHBIE 10 4 2 4
areOpandeckue CTPYKTYpPhI
Pa3znen 2. [ToJjie KOMILIEKCHBIX YHCEJ. 18 6 6 6
3. | Tema 3. KowmmnekcHple uyncna. Dopmbl 18 5 5 5
KOMIUICKCHBIX YHCEN U ONepaIlii HaJl HUMHU.
Pa3nea 3. Kob1o MHOro4/IeHOB. 46,7 12 12 22,7
4. | Tema 4. JleiicTBuss ¢ MHOrowieHamu. Metoj
4 4 2,7
I'opuepa.
5. | Tema 5. Kopuu mHorowsena. Teopema besy. 2 2 6
6. | Tema 6. OcHOBHas TeopemMa anreOpEH.
®opmynsl Buera. PaznoxeHne MHOrousieHa Ha 4 4 8
MHOKHTEIH.
7. | Tema 7. HauOonpmwuii oOHUH JEIUTEID 9 9 5
MHOTOWICHOB. Airoput™ EBKinza.
Pa3nen 4. MaTpuubl ¥ onpeeInTe N n. 40 10 10 20
8. | Tema 8. Onepauuu Hax matpuriamu. OO6paTuMbIe 18 4 4 10
MaTpPHIIHL.
9. | Tema 9. Panr matpunsl. Onpegenurenu 22 6 6 10
Dopma omuemnocmu 9
IK3aMeH 0,3
Htoro 3a 1 cemecTp 144 36 36 62,7
B T.4. IPAKTHYECKas MOATOTOBKA
Pa3nes 5. Cucrembl JINHEIHBIX YPABHEHMIA. 59 14 14 21
Tema 10. CJIAY: ocHoBHBIC TIOHATHS. DOpMYITBI
. 19 6 6 7
Kpamepa. Metoz o6paTHOI MaTpHIIbL.
Tema 11. Ogaopoansie CJIAY 15 4 4 7
Tema 12. OOmee pemieHHEe HEOIHOPOIHBIX
CIIAY 15 4 4 7
Pazgen 6. JInHeiliHOe MPOCTPAHCTBO. 59 14 14 31
Tewma 13. IlonsiTue MMHEMHOrO MPOCTPAHCTBA. 14 2 2 10
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Tema 14. JluneilHas 3aBHCUMOCTb BEKTOPOB.

. 23 6 6 11
PasmepHoCTh 1 6a3uc TMHEHHOTO MPOCTPAHCTBA.
Tema 15. Panr cucrembl BEKTOPOB JMHEUHOTO
npocTpaHcTBa. MaTpuisl nepexoga ot 6asmca K 22 6 6 10
Oasucy.
Pa3nen 7. EBKJINIOBO MPOCTPAHCTBO. 36 8 8 20
Tema 16. OCHOBHBIC TIOHSITHS U ONIPECIICHHUS. 10 2 2 6
Tema 17. OproronanbHble BeKTOpbl. Cucrema 16 4 4 8
OpPTOTOHANILHBIX BEKTOpoB. Hopma BekTopa.
Tema 18. OpTroHOPMUPOBAHHEIN Oa3uc. 10 2 2 6
Dopma omuemnocmu
3ayer ¢ OLEHKOI
Hroro 3a 2 cemectp 144 36 36 72
B T.4. IPAKTHUYECKas MOATOTOBKA
Paznen 8. JIuneiiHble onepaTopsl. 46 8 8 30
9 | Tema 19. Jluneitnslii omepatop. OCHOBHBIE
MOHATHUSL U ompeneneHus. MaTtpuua JIMHEHHOro 22 4 4 14
orepaTopa.
10 | Tema 20. SAnpo u o6yacTh 3HAYCHUH JIMHEHHOTO
omeparopa.  [JlefictBus  Ham  JIMHEHHBIMH 24 4 4 16
orepaTopamHl..
Pasznen 9. KBagpaTuusnbie popmbl. 52,7 10 10 32,7
Tema 21. Ksagpatuunbsie ¢opmbl. OcCHOBHBIE
MOHATUSL W ONpenesieHus. MaTrpuuHblii  BUJ 23 4 4 15
KBaJIpaTUYHON (OPMBI.
Tema 22. KaHoHuueckuii BUI vKBaz[paTI/IqHOH 29,7 5 6 17,7
(hOopMBI, METOIbI PUBEJICHUS K HEM.
Dopma omuemnocmu 9
IK3aMeH 0,3
HTtoro 3a 3 cemecTp 108 18 36 62,7
B T.4. IPAKTHYECKAs ITOATOTOBKA
Paspnen 10. Teopust 1e1MMOCTH. 72 10 10 52
11 | Tema 23. Ilensie wuymcma. CsoiictBa. HO/.
Anroput™ EBkmmpa. IlpencraBnenune HOJ[ B 16 2 2 12
JTUHEWHOU dopme.
12 | Tema 24. HOK. Anroputm Haxoxnenus HOK. 20 4 4 12
13 | Tema 25. Tabmuma npocteix yucen. OCHOBHas
20 2 2 16
teopeMa apudmeruku. [Ipu3Haku AeTUMOCTH.
14 | Tema 26. Pa3znoxxkeHue uncen Ha TPOCTHIE 16 2 2 12
muaoxutem. Cea3p HOJI m HOK.
Paspen 11. Bakueiimue (yHKUMH B TEOpPUH 42 4 4 34
yHcell.
15 | Tema 27. llenas yacth uucna, ApoOHas 4acTh 29 9 9 18
yycyia. MynbTUIIIIMKaTUBHBIE PYHKIUU.
Tema 28. @yHkuus Ditepa. 20 2 2 16
Pazgen 12. Ilennbie apodou. Iloaxoasimme 30 4 4 22
Apoou.
Tewma 29. Koneunsie nennasie Apoou. 16 2 2 12
Tewma 30. [Monxonsmme npodu. 14 2 2 10

(DOpM(l omyemHocmu




3auer

Hroro 3a 4 cemectp 144 18 18 108

B T.4. IPAKTHYECKAsl MMOJATOTOBKA

Paznen 13. Teopus cpaBHeHMii. 50 8 8 34
19. | Tema 31. CpaBHeHust mo Moayit0. OCHOBHBIE

MOHATHUSA U onpeneneHus. JleicTBus Haj 18 2 4 12

CpaBHCHHSIMH.
20. | Tema 32. Kiacchl BBIYETOB 110 JAHHOMY MOJTYJTIO. 16 2 2 12
21. | Tema 33. CpaBHEHHS NIEPBOI CTENICHU C OAHUM

HEU3BECTHBIM. ApH(pMETHICCKUEC TPUITOKESHUS 16 4 2 10

TEOPUU CPABHEHUM.

Pa3nen 14. JInopanToBbI ypaBHEHUSsI.

48,7 8 8 32,7
AJredpanyeckne M TPaHCIEHAeHTHbIE YN CJa.
22. | Tema 34. Teopema @epma. Pemenue
. . 24 4 4 16
T0(aHTOBBIX YpaBHEHUI MIEPBOI CTEIICHHU.
23. | Tema 35. AnreOpandeckue U TpaHCICHCHTHBIC 247 4 4 16.7
qHpCIIa.
Dopma omyemnocmu 9
IK3aMeH 0,3
HTtoro 3a 5 cemecTp 108 16 16 66,7
B T.4. IPAKTHYECKAasl MMOJATOTOBKA
HUTOTO: 648 124 124 372,1

OuHo-3a04Hast popMa o0yueHus (re peanuzyemcs)
3aounasi gopma oOyueHuMs (He peanusyemcs)

1. OHEHOYHBIE MATEPHUAJIbI V151 IIPOBETEHUSI TEKYIIEA U
INPOMEXYTOYHOU ATTECTAIIMM OBYYAIOIHIUXCH 11O JTUCIHUIIJIMHE

Tekyias aTrectanus NpoBOAUTCA B (opMe KOHTPOJILHON paboThl, TecTa, pedepara
U Jp.

TunoBbie BApHAHTHI KOHTPOJBHBIX Pa00T

KourpoJuabsHas padora 1
1. Onpenenute MHOKECTBO ANB, eciu

A:{xeRAx2—8x+15>0 },B:{XER/\3X_56ZO }.

2. AccolunaTuBHA M onepamys * Ha R, olpeneneHHas NpaBWiIoM X *y = x2 +
y*?

3. Pa3spemumo nu B KoJbIE <Z[ ﬁ],+,-> , Tae Z[ ﬁ] = {a+ bv5,a,b e Z} YpaBHCHHUEC
(-8+3J5)x=1+2/57

4, Pemuts aByunennoe ypasaenue X* + 81 = 0.

S. N300pa3uth Ha KOMIUICKCHOW IUIOCKOCTH MHOXeCTBO 1<|z-2+i|<4 mpu

ycnosun 7t/6< arg z <3n/4 , i>=-1, zeC.



6. Beruucmuts (1-1)%3, roe i2=-1 .

KonTpoJabnas padora 2
1. Beruucauts onpeaenurens

2 1 2 3
3 -2 7 5
3 -1 -5 -3
5 -6 4 2

2. OnpenenuTb paHr MaTpPULIbI
1) MeTO/1I0M OKAMMIISIOIIUX MUHOPOB,
2) NpUBEJIEHUEM K CTYIIEHYaTOMY BUY

21 -1 -1 3
5 4 -4 -4 15
32 -2 -2 7

4 5
3. Haiinmure maTpuily, oOpaTHyto maTpuiie A= (2 3) :

4. Ucnonwzys popmyisl Kpamepa, HalTH cymMMy pelIEHUN CUCTEMBI
xXp +x; —4x3 =1
X1 +2x, —3x3=5.
3x1 —2xy +4x3 =4
9

5. Pemnre matpuunoe ypaBuenne A*X=B, ecnu A=(§ _53_23>, B=< 4 )
5 6-2 18

6. Haiimute cOOCTBEHHBI BEKTOpP MATPHIBI A, COOTBETCTBYIOIIMH COOCTBEHHOMY
1 01
3HAYeHUIO A=2, ectmi A=|1 1 0|
011
7. Halitu oO1riee perieHne 0HOPOIHON CUCTEMBI IMHEHHBIX ypaBHEHUIN
3x1 —2xy +2x3 — x4 +4x5=0
5x1 +x; +4x3 —2x,+7x5 =0
X1 — 5%, +x5=0 '
4x; —7xy +2x3 — X4 +5x5 =10

KourpoJsbHas padora 3

1. Haiitn HOJI muorounenos f(X)= 2x* -x3 + 3x2 - 2x + 1 m g(X)= 3x® + 2x? - 2x +
3 ¥ BBIPA3UTh €0 JINHEWHO.
2. Paznoxurs Muorowren f(X)=3x> + 3x* - 12x* + 9x? - 8X + 2 mo cTemeHam

naBywieHa (x + 4).
3. Boigenurs KpaTHble MHOKUTEIH MHOrodneHa f(x)= x* + 2x3 - 2x — 1.
4. IlpencraBUTh MHOTOUJICH
f(X1 ;X2 ;X3)= =(3X1+X2+X3) (3Xo+X3+X1) (BX3+X2+X1)
B BHUJIE 3JIEMEHTAPHBIX CHMMETPHYECKHX MHOTOUICHOB.

5. Beraucauth pe3yabTanT MHOrowieHoB f(X)= X3 + 2x + 1 u g(X)= 2x, - 3.
7



KonTpoabnas paéora 4
. Pasnosxute MuOrounen f(X)= X6 + 27 Ha HenpuBOAMMBIEC MHOKHMTENIU HAJL TIOJIAMU

. Pemuts ypaBuenue 2x° + 6x? - 6x — 28 = 0.,
. Pemuts ypaBuenue X* + 2x3 + 3x? + 6x + 9 = 0.
. HaiiTu parmonansubie kopau MHorouseHa f(x)= 3x* + 5x3 + x2 + 5x — 2.

. OcBOOOIUTHCS OT anredpandyeckoil uppalmoHaILHOCTH B 3HAMEHATEIe JpoOu
1

325 —R’/5-4

abwn O e

KonTpoabnas padora S
. Haiiti yacTHOE M oCcTaToK OT AeneHus —386 Ha 11.

. Beruncniute HOJI uncen 135, 8211 u BbIpa3uTh €ro JMHEWHO Y€pe3 JaHHbBIE YUCIIA.
. Beraucimte HOK uncen 420, 126, 525.

. 3anucathb 4ynciio 3745 B TPOUUHOM MO3UIIMOHHOM CHUCTEME.

. HaiiTi unciio u cymMy HaTypaJIbHBIX AeaUTeNel uncna 874.

. Beraucnuts pynkuuto Ditnepa mist n=37, n=146.

~N O OB~ W DN

7 o
. Paznoxuts B 1ienHyt0 1poos - i—l Y HallTH BCE MOAXOJAIINE TPOOH.

IIpumepHas TremaTuka pedeparos
DJIeMEHTBI TEOPUU TPYIIIL.
[ukinueckue rpyIibl.
Hcroprst BOSHUKHOBEHHSI KOMIUIEKCHBIX YHCEIL.
Anre0Opa KBaTepHHUOHOB.
['unepkoMIUIEKCHBIE YKCIa.
EBKIINI0BO ¥ YHUTAapHOE NMPOCTPAHCTBA.
DneMeHTapHbIe MATPUILIBI U TPEOOPA3OBAHMUSL.
CoOcTBeHHbIE 3HAYEHUSI U1 COOCTBEHHBIE BEKTOPBI MaTPHLL.
. JIuHenHbIe onepaTopsl.
10 OpTOroHasbHBIE CUCTEMBI BEKTOPOB.
11.JTuneitHpie MHOTOOOpA3HSL.
12.HopMasnibHbI€ MaTPHUIIBI.
13.bununeitnbie GOPMBI.
14 . KBanpatuunsie GOpMBI.
15.Pacnpenenenre KOpHEH MHOTOUJICHA.
16. MHOTOWIECHBI U IPOOH.
17.0OcHOoBHBIE HAITPaBJIEHUS UCCIIEIOBAHUN U OCHOBHBIE METO/bI TEOPUH YHCEIL.
18.11enas u npoOHAst YaCTH YKCIIA.
19.MynbTUIITMKATUBHBIE (PYHKIINU.
20.1Ipu3Hak uppallMOHATBHOCTH YHUCIA.

CoNoaRrNE



21.Teopema Jlarpanxa o pa3jioKEHWU KBaJIPATUIHBIX UPPAITMOHATIBHOCTEH B IICTTHBIC
TpoOu.

22. Cuctembl CpaBHEHUH, UX pEIICHUE.

23. CBelieHUEe CpaBHEHHUS 1O COCTaBHOMY MOXYJIIO K CHCTEME CpaBHEHHH I10
IPOCTOMY MOJIYJIIO.

24 Kputepuii Diinepa st KBaIpaTUYHBIX BBIYETOB U HEBBIUETOB.

25. PenieHre moka3aTeIbHBIX CPaBHCHHIA.

26. Yncmo K1accoB MepBOOOPa3HBIX KOPHEH.

[TpomexyTouHasi arrecTanusi OOyJaroIIMXCSl OCYIIECTBISIETCS B (opMe 3adera C
OLICHKOM, 9K3aMeHa C HCIOJIb30BAHUEM CIEAYIOIIUX OIICHOYHBIX MaTepUajoB: MEpeYeHb
BOIIPOCOB K 3a4€Ty C OI[CHKOM, FK3aMEHY.

1.
2.

23.

Bonpocul k 3x3ameny
(I cemecmp, ounasn ghopma odyuenus)
MHoO»xecTBa U ONepalvi HaJ HUMHU.

CoiicTBa omnepanuidi HajJ MHOYKECTBAMHU. Y HUBEPCAIIBHOE MHOXECTBO.
Huarpammel Diiniepa-Benna.

IIpssmoe npousBeeHne MHOXKECTB.

bunapHsbie OTHOLIEHNUS.

[IpencraBieHure OMHAPHBIX OTHOIIECHUH TpadaMu.
Komno3zunus OuHapHbix oTHOIIeHUH. MHBepcus.
HekoTtopble BU/IbI OMHAPHBIX OTHOLIEHUH.
OTHOMIEHNE SKBUBANIEHTHOCTH. [Ipumepsl.
@PaKTOP-MHOKECTBO.

. OTHO1IEHUE TOPAIKA.

. Ilonsitne pyHkuuum (0oToOpaxeHus).

. buHapHbIE U N-MECTHBIE OIEpaLIUH.

. CBolicTBa OMHAPHBIX OMEPAIIU.

. HeliTpanbHble 1 CHMMETPUYHBIE JIEMEHTHI.
. AIIuTUBHAS ¥ MYJIbTUIUIMKATUBHAS (POPMBI 3aMMCU OMHAPHBIX OTepaIuil.
. [lonsitue anredpsl. [Toganreopsr.

. I'pyninsr. [Ipumeps! rpymm.

. Ilonstue konbua. [loakonsuo.

. Ilonstue noss. [losie panimoHanbHBIX YUCEIL.
. IToJie KOMILJIEKCHBIX YU CEIL.

. Onepanuu HaJl KOMIJIEKCHBIMU YUCJIAMH B alireOpanyeckoi hopme.
22.

Monyne U apryMeHT KOMIUIEKCHOTO 4Yucia. I'eoMeTpudecKkoe NpeacTaBiIeHUE
KOMIUIEKCHBIX YHUCEIL.

Tpuronomerpuueckass  ¢opma  KOMIUIGKCHOTO  umcia.  JledicTBus

KOMIUICKCHBIMH YHCJIaMH B TPUTOHOMETPHUYCSCKOM popMme.

24. KopHH n-#f cTeneHu U3 eIMHULBI U U3 TPOU3BOIBHOTO KOMILJIEKCHOTO YHUCIIA.

25.Crerienp MHOTOYJIEHA.
26.I1loHsATHE U CBOMCTBA JIEJIUMOCTA MHOTOWIEHOB HAJI JAHHBIM ITOJIEM.
27.JleneHre MHOTOYJICHA HA MHOTOYJIEH «YTOJIKOMY U TIO0 cxeMe SIKOBKUHA.
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28. Jlenenue MHOTOYJICHA HA IBYWIEH x-a. Teopema besy. Cxema ["'opHepa.

29. Kopuu mHorowieHa. HanGosbiee BO3BMOXHOE YHUCIIO KOPHEW MHOTOYJIeHa B
00JIaCTH 1IEJIOCTHOCTH.

30. HawuGonbmuii 001U ASTUTENH IBYX MHOTOUJICHOB.

31. Auroputm EBknuaa.

32. Jluneitnoe npencraBiaenue HOJl n1Byx MHOTOUYJICHOB.

33.  HO/I HECKOMBKUX MHOTOYJICHOB.

34. B3auMHO MPOCTHIC MHOTOYJICHBI.

35. Hawmmensiee oOmee KpaTHOE MHOTOUYJICHOB.

36. HempuBoammbie HaJ MOJIEM MHOTOWICHEI.

37. PaznoxeHue MHOTOWICHA B TPOU3BEICHHEC HOPMHUPOBAHHBIX HEMPUBOIUMBIX
MHOKHUTEIICH U €r0 eTUHCTBEHHOCTb.

38. PasznoxeHne MHOTOYJIEHA 11O CTETICHSAM JBY4YICHA X-d.

39. KparHble KOpHU MHOTOYJICHA.

40. HemnpuBoaumsbie KpaTHbIE MHOKUTEITH MHOTOUJICHA.

41. Cxema BbIIE€TICHUS KPATHBIX MHOKHUTEJICH MHOTOUJICHA.

42. KpatHoe TpaHCLEeHJeHTHOe pacimupenue odmactu menoctHoctu K. CreneHn
MHOTOWIECHA OT HECKOJIbKUX MEPEMEHHBIX.

43. PaznokeHMe MHOTOW/IEHAa HaJ TI0JIEeM B TIPOU3BEJCHUE HENPUBOIUMBIX
MHOXXHUTENIEH U €ro eIMHCTBEHHOCTh. CIIOBapHOE YMOPSJIOYCHHE YJICHOB MHOIOYJICHA,
BBICIITMI YJIEH TIPOU3BEACHUSI MHOTOWICHOB.

44. CuMMETpUYEeCKHEe MHOTOUJICHBI.

45. OcHoBHasi TeOpeMa 0O CUMMETPHUUECKUX MHOTOUYJICHAX U CJICICTBUE U3 HEE.

46. Pe3ynbTaHT IBYX MHOTOYJICHOB.

47. WVckmoueHue TIEPEeMEHHOM W3 CHCTEMBI [JIBYX YpaBHEHHH C JBYyMS
MePEMEHHBIMH.

Bonpocwl k 3auemy ¢ ouyenkou
(2 cemecmp, ounas hopma 0oyuenus)

1. Tlonstue matpuubl. Buasl Matpui.

2. JluneiiHple omepanuud HaJ MaTpPUIAMH, MX CBOMCTBA. TpaHCIIOHMPOBAHUE
MaTpHuil.

YmuoxeHnue matpull. [lepecTaHOBOUHBIE MATPHULIBL.

DOnemMeHTapHbIe peoOpazoBanus MaTpull. CTyneH4YaTbie MaTPHUIIBI.
[IpuBeneHne MaTpHIIBl K CTYIICHYATOMY BHUTY.

Panr matpunpl. OnpeneicHue panra MPUBEICHUEM MATPHIIBI K CTYIICHIATOMY

©o 0k w

BU]TY.

7. Panr matpuiiel. MeTo1 OKaMJISIOIIIMX MHUHOPOB.

8. Ompenenurtenb KBaAPATHON MaTpPHUIIBI.

9. Breruucnenue onpenenurenei 2-ro u 3-ro MopsakKa.

10. OcHoBHBIE CBOMCTBA ONPEACIUTEIICH.

11. MuHopbl ¥ anreOpanyeckue JAOINOJHEHHs. PasiiokeHue ompeneiauTess 0
CTPOKE WJIU CTOJIOILY.

12. CoOcTBeHHBbIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS MATPHIIHI.

13. OO6partumbie MaTpuIlbl. Beraucinenre oOpaTHON MaTPHIIHL.
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14, 3anuce W pelieHre CUCTEMBI N JIMHEHHBIX YPaBHEHUW C N MEPEMEHHBIMHU B
MaTpU4HOU dopme.

15. PemieHue cucteMsl IMHEHHBIX YpaBHEHUH 110 popmynam Kpamepa.

16. JluHeiiHbIC ypaBHECHHUS.

17. Cuctema nuHEHBIX ypaBHEHU, (POpMBbI 3anicH. PAaBHOCHIIbHBIE CHCTEMBI.

18. Paszpemennsie CJIY. DnemeHTapHble IpeoOpa3oBaHMs CUCTEM.

19. Pemenue CJIY metonom [Maycca. Ilonstue o6miero pemenus CJIY.

20. OpHOpoAHBIE CHCTEMa JHHEWHBIX ypaBHeHUH. DyHIaMeHTalbHas CUCTEMa

pELICHUN.

21. Jluneiitnoe MHOrooOpasue pelieHud HEOJHOPOJHON CHCTEMbI JIMHEHHBIX
YPaBHECHUH.

22. TloHATHEe BEKTOPHOTO MPOCTPAHCTBA, MPHUMEPHI; apuPMETHIECKOE BEKTOPHOE
IPOCTPAHCTBO.

23. Jluneitnpie 0TOOpaKEHUSI BEKTOPHBIX IPOCTPAHCTB.

24. Tlonsitue  nuHEHHOTO  MHOrOooOpasus.  JIuHelHas  3aBUCUMOCTh |
HE3aBHUCUMOCThH CUCTEMBI BEKTOPOB.

25. baszuc u panr cucrembl BekTopoB. KoopauHaTHasi cTpoka (ctonbeir) BeKTopa
OTHOCHUTEJILHO JJaHHOTO Oa3uca.

26. BekTopHOE mIpOCTPaHCTBO CO CKAISIPHBIM YMHOKCHHUEM.

27. OptoroHaibHasi cucTeMa BEKTOpOB. JlOMOJHEHHE OPTOTOHATIHLHOM CHUCTEMBI
BEKTOPOB 10 OPTOrOHAJIBHOr0 0a3uca, MpoIecc OpTOroHaIU3aALNH.

28. Hopwma BekTopa. OpTOHOPMHUPOBAHHBIN OA3UC €BKJIMI0BA MPOCTPAHCTBA.

29. Jluneitapie 0TOOpaKEHUS BEKTOPHBIX IPOCTPAHCTB; IPUMEDPHI.

30. Marpuna nuHeitHOro omepaTtopa. CBsi3b MEXIy KOOPAWHATHBIMHU CTOJIOIIAMH
BEKTOpa OTHOCUTEIBHO PA3IMYHBIX OA3UCOB.

31. CoOcTBeHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHHS. XapaKTEPUCTUYECKOE
ypaBHEHHUE.

32. IlpocToe TpaHCIEHACHTHOE paclIupeHrne 00JacTH IETOCTHOCTH.

Bonpocul k 3x3ameny
(3 cemecmp, ounasn popma odyuenusn)

1. Oneparop. OCHOBHBIE TTOHATHSI U OTIPEICTICHUS.

2. JIuHeWHbIN orepartop.

3. Marpwuria TMHEHHOTO orepaTopa.

4. CBsi3b MEXIy KOOPJIMHATAMH BEKTOpPA U €ro oopasa.

5. [IpeoOpazoBaHuie MaTpullbl JMHEHMHOro orepaTopa IpH Mepexojie K HOBOMY
Oasucy.

6. SAnpo u 06acTh 3HAYCHHM TUHEHHOTO OTepaTopa.

7. XapakTepuCTUUECKU MHOTOWIECH, XapaKTEPUCTUUECKOE YPABHEHUE JIMHEUHOTO
orneparopa.

8. CoOCTBEHHBIEC BEKTOPHI IMHEHHOTO OIeparopa.

9. AJIropuTM HaxO0XJIEHHUSI COOCTBEHHBIX BEKTOPOB JJUHEUHOTO OIeparopa.

10. JleiicTBUs HAJ JIMHEHHBIMU OTIEPATOPAMH.

11



11. Onepatop, oOpaTHBIN JAHHOMY JTHHEHHOMY OIIEPaTOpYy.

12. OproroHaiabHbIe ONIEPATOPHI.

13. KBangpaTtuunsie popmbl. OCHOBHBIE MOHSATHUS U ONPEICTICHUS.

14. MaTpuuHbIi BUJ KBAAPATUIHON (POPMBI.

15. [IpeoOpa3zoBanue KBaApaTHUHON POPMBI TMHEHHBIM OJHOPOIHBIM OTIEPATOPOM.
16. Kanonnveckuii BU KBaIpaTUIHOU (DOPMBI.

17. MeTobl IpuBEACHUS KBAAPATUIHON (POPMBI K KAHOHUYECKOMY BUY.

Bonpocul k 3auemy
(4 cemecmp, ounasn ghopma odyuenusn)

1. OrtHoleHue JeIMMOCTH B KoJiblie Ienbix uwucen. [Ipocteitmme cBoiicTBa
OTHOUIEHUS ACIUMOCTH.
Teopema 0 1e€HUH C OCTaTKOM U €€ IPUIOKEHUS.
Jloka3aTenbCTBa YTBEPKICHUM METOIOM MATEMATUYECKOW HHIYKIUU.
[IpocTeie u cocTaBHble uKcia. CBONCTBA NPOCTHIX YHCEIL.
Pa3noxenue nuenbix yncen Ha NpOCThle MHOXKHUTENH. YHCIIO U CyMMa JIE€IUTEIEH.
Haubonpimuit oommit nenurens (HOJ). Anroputm EBkinna.
[Ipumenenue anroputMa EBkimaa ns nuHenHoro npeacrasiaeaus HO/I.
B3anMHO mipocTsie ynca.
Haumensbiee obmiee kparnoe (HOK), ero cBoiictsa.
10 Pemero Dparocdena. beckoHeYHOCTh MHOKECTBA HATYPATBLHBIX TPOCTHIX YHCEIL.
11. dynkuus Diinepa. Teopemsl Diinepa u Gepma

©CooNOThwN

Bonpocul k 3x3ameny
(5 cemecmp, ounasa gpopma odyuenusn)

CpaBHeHUSs 10 HATYpPaJIbHOMY MOJTYJIIO U UX CBOICTBA.
[TonHast cucreMa BbIUETOB, B3aAUMHO MPOCTHIX C MOJTYJIEM.
Komb110 K11acCOB BBIYETOB IO MPOCTOMY MOJIYJIIO.
Oyuknus Junepa. Teopemsl Dinepa u Gepma.
Apudmernyeckue NpuiloKeHUs Teopur cpaBHeHUH. [Ipru3Haku 1emMMOoCTH.
Apudmerndeckue npuioKeHus Teopun cpaBHenuid. [Iposepka
apupMeTUIECKUX JCHCTBUM.

7. HUccnenoBanue cpaBHeHUH TiepBol cTeneHu. Teopema o pelieHuu CpaBHEHUS.

8. CpaBHeHwus ¢ 0J1HOI epeMeHHOU. Pelienne ¢ moMoIpo TeopeMsl Jitiepa.

9. CpaBHeHust ¢ ogHOW mepeMeHHOW. PemieHne ¢ TOMOIIBIO
TOKJIECTBEHHBIX NMPEoOpa30BaHuUM.

10. CpaBHeHus ¢ OHOM MEepeMeHHOM. PelieHue ¢ moMoIbpo pa3noKeHus B
IEMHYI0 JAPOOb.

11. JIBywieHHbIE CpaBHEHHUS MO MPOCTOMY MOYJIIO.

12. AnreOpaudeckue U TPaHCIICHACHTHBIC YHCIIA.

13. Pa3znoxeHue paiOHAIBHOTO YUCIIA B IETTHYIO APOOb.

14. PaznoxxeHue UPPaLMOHATBLHOTO YHUCIIA B IIETIHYIO APOOb.

15. Beruucnenne noaxoasmux ApoOei 1jisi KOHEUHOU MEeTTHON Apo0u.

16. duodanTOBBI ypaBHEHUS. 3a1a4u, MPUBOAAIINE K THO(AHTOBBIM YPABHEHUSIM.

12

Sk owdE



17. Pemenue nuHEHHBIX TUO()AHTOBBIX YPAaBHEHUH C 3-Ms IEpEMEHHBIMHU.

IV. HEPEYEHDB JJUTEPATYPBI, HEOBXOJUMOM 1151 OCBOEHUA
JUCHUIIJINHBI
4.1. OcHoBHas JMTEpPaTypa
1. Andepona, 3.B. Anre6pa u Teopust yucen : yueOHO-METOJUYECKUNA KOMILIEKC /

3.B. Andeposa, D.JI. bamokeBuy, A.H.PomannukoB. — MockBa : EBpa3uiickuii
OTKpBITBIM mHCTUTYT, 2011. — 279 c¢. — Pexum pocryna: 1o DOANMUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=90645 (mara oOpareHus:
01.09.2022)

2. Bunb6epr, 2.b. Kypc anrebps! : yuebnuk / 3.b. Bunbepr. - Mocksa : MITHMO,
2011. - 591 c. - ISBN 978-5-94057-685-3; [Onextponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299 . (nara oopamenus: 01.09.2022)

3. BoeBoaun, B.B. Jluneitnas anre6pa / B.B. BoeBoaun ; pen. T.W. Ky3nenosa. -
N3n. 2-e, mepepab. u gom. - MockBa : Hayka, 1980. - 400 c. : un. ; [DIeKTpOHHBIN
pecypc]. - URL:  http://biblioclub.ru/index.php?page=book&id=450129. (mara
obparienus: 01.09.2022)

4.2. JlonoJIHUTEJIbHAS JINTEPATypa

1. bexnemumena, JI.LA. COOpHUK 33724 110 aHATTUTUYECKON T€OMETPUU U JTMHEHHOU
anreope : yueoHoe nocodue / JI.A. beknemumena, A.1O. Iletposuu, U.A. Uybapos ; pex.
J1.B. bexnemures. - 2-e u3a., nepepad. - Mockga : @uszmatiaut, 2006. - 496 c. - ISBN 5-
9221-0010-6; [DneKTpOHHBIHI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82795. (nara odpamenwus: 01.09.2022)

2. Becenosa, JI.B. Anrebpa u Teopus uucen : yueOHoe mocodue / JI.B. Becenosa,
O.E. TuxonoB ; MunucrepctBo oOpa3zoBanusi u Hayku Poccun, ®enepanbHoe
rocyJapCTBEHHOE 010/ 1KETHOE o0pa3oBaTeIbHOE YUpEKIACHHUE BBICIIIETO
npodeccHoHaIbHOTO 00pa3oBaHus «KazaHCKHMIT HAIMOHANIBHBIM HMCCIIEI0BATCIIBCKUMA
TEXHOJIOTMYECKU yHuBepcuteT». — Kazanp : KazaHckuil HaydHO-UCCIIEIOBATEIbCKUAN
texHonornueckuii yuusepcurer (KHUTY), 2014. — 107 c. : wi. — Pexxum mgoctyma: 1o
nomnucke. — URL:  http://biblioclub.ru/index.php?page=book&id=428287  (nmara
obparienus: 01.09.2022)

3. Jlanunona, T.B. Teopus uucen: 3amauu ¢ npumepamu pemienuit / T.B. Jlanmnosa
; CeBepHblii (ApkTuueckuil) QenepanbHblii yHHUBepcuTeT uMeHnun M.B. JlomoHocoBa. —
Apxanrensck : CeBepublil (ApkTuueckuit) ¢peaepanbubiii yausepcuter (CADY), 2015. —
104 C. — Pexum JIOCTYTIA: o IMOAIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=436368 (nara obopamienus: 01.09.2022)

V. IIEPEYEHb PECYPCOB NTH®OPMALIMOHHO-
TEJEKOMMYHUKAINOHHOU CETU «MHTEPHET», HEOBXOJINMbIX
JJIA OCBOEHUA N CIUITJINHBI

Ne Ccbuika Ha HanmenoBanue JocTynmHOCTh
i HHopMaMOHHBIT pa3padoTKu B
pecypc 3JIEKTPOHHOM (popMme
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http://biblioclub.ru/index.php?page=book&id=450129
http://biblioclub.ru/index.php?page=book&id=82795
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http://biblioclub.ru/index.php?page=book&id=436368

1. http://www.biblioclu

b.ru

DJIEKTPOHHO-
oubmoTeuHast
cucrema (ObC)
YHuBepcurerckas
OuOIMoTEKA OHJIAIH

Perucrtpanus uepes moboi
YHUBEPCUTETCKUM KOMIIBIOTEDP. B
JaJTbHEUIIEM WHIUBUyaIbHbBINA
HEOTrpaHUYEHHBIN TOCTYI U3 JII000I
TOYKH, B KOTOPO UMEETCS AOCTYI K
cetu MHTEpHET

2. http://www. OO0pa3oBaTenbHBIHI CBOOOIHBIN TOCTYTI
gxponenta.ru MAaTEMATUYECKUN CAUT
3. http://www. OO0pa3oBaTeIbHBIN CBOOOHBIN TOCTYIT

matclub.ru

MaTeMaTUYECKUI CalT

4. http://www.fismat.ru

OO6pa3oBaTeabHbII
MaTeMaTUYECKUIT CalT

CB0oOOIHBIN TOCTYT

5. http://www.mathnet.

OO6pa3oBaTenbHbI

CBoOOHBIN TOCTYT

ru MaTeMaTU4YEeCKUN CauT
6. http://www.edu.ru Poccuiickuii CBOOOTHBIN TOCTYTI
0011e00pa3oBaTEILHBI
W mopran
7. http://www.Kkrugosv | DnekTpoHHas CBOOOTHBIN TOCTYTI

et.ru

SHIIUKJIONICINS, B
KOTOPOM MpeCcTaBlIeH
Marepuai o
OCHOBHBIM
MaTEMaTHYECKUM
TepMHUHAM, a TaKKe
ouorpaduueckue
JAHHBIE 00 U3BECTHBIX
MaTeMaTHKaX.

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TIAHHBIX
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1. ZbMATH Maremarnueckas 0a3a JaHHBIX, JlocTyT cBOGOHBIH
oxBarbIBaromas okojo 4 000 000
JIOKyMeHTOB, u3 6osiee 3 000 zbmath.org
xkypHaioB 1 170 000 kaur o
MaTeMaTHKe, CTATUCTHKE,
uHpopmaTuke, pusnke,
€CTCCTBCHHBIM HAayKaM

2. http://ilib.mccme.ru | OB ¢ kHUramMu o MaTeMaTHKe. CBOOOTHBIH TOCTYTI.

Vil. JUEH3UOHHOE U CBOBOJHO PACIIPOCTPAHAEMOE
NMPOI'PAMMHOE OBECIIEYEHHUE
[Ipu peanmuzanuu y4eOHOW MUCIUIUITMHBI TPUMEHSETCS CIEAyIoliee JTUIICH3UOHHOE U
cBOOOIHO pacrpocTpaHsIeMoe MporpaMMHOe o0ecrieueHue:

- Microsoft Windows;
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http://www.edu.ru/
http://www.krugosvet.ru/
http://www.krugosvet.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://ilib.mccme.ru/

- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJICTBA OBYYEHUSA,
HEOBXO/JMUMBIE JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOT'O
MMPOILIECCA IO JUCHUIIVINHE

Y4eOHple  3aHATHA  TPOBOJATCA B AYAUTOPUAX,  YKOMILIEKTOBAHHBIX
CHEIUaIN3UPOBAaHHON MeOenbl0, B TOM YHCJIE CTAllMOHAPHBIMH WIW TEPEHOCHBIMU
TEXHUYCCKUMHU CPEACTBAMU O0yUEHWUS (MPOCKTOP, PKPaH, KOMIBLIOTEP/HOYTOYK).

CamocrosTenpHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITBIOTEPHOU
TEXHUKON ¢ BO3MOXHOCTBIO MOAKITIOUEHUS K ceTn «IHTepHeT» 1 o0ecredeHrneM JoCcTymna
B DJIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.
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