Mporpamma aucumnnuHbl "MaTematmka"; 20.03.01 "TexHocepHas 6e3onacHocTb".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

VHXxeHepHo-cTpouTenbHOe OTAeNneHne

\L‘hm ® E"E?Ep

L -

<
-
vy
-

e

i

£ )

A

»

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
Matematuka

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpodounb noarotoskm: OxpaHa NPUPOAHOI cpelbl n pecypcocbepexeHne
Keanudoukauus BeinyckHuka: 6akanasp

dopma 0by4eHuns: og4Hoe

SA3blk 0by4eHmsi: pycckuit

on Hauana obyyeHus no obpasoBatenbHO nporpamme: 2020

- PAEKTPOHHBIH
Bil VHUBEPCHTET

VS OFMALMOHHO AHATKTAHEC AR CHTTEMA K



Mporpamma aucumnnuHbl "MaTematmka"; 20.03.01 "TexHocepHas 6e3onacHocTb".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "MaTematmka"; 20.03.01 "TexHocepHas 6e3onacHocTb".

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. AHTponosa I".P. (Kadenpa matematuku,
NHxeHepHo-cTpouTensHoe otaeneHne), GRAntropova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEeHLUN
OK-8 CcnocobHOCTbO paboTaTh CaMOCTOATENBHO
MNK-22 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKUN, ECTECTBEHHbIX,
rYMaHUTaPHbIX 1 9KOHOMUYECKUX HayK Npu pelleHur npodeccroHanbHbIX 3aaad

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

MeTodbl MoncKa 1 aHannsa nuTepartypbl U OPYrux UCTOYHUKOB Hay4YHOW MHApopMauun B obnactn TexHocdepHoi
6e3onacHoOCTU, MeTobl NpeAcTaBneHnst pe3ynbTaTtoB 0600WeHns OaHHbIX NUTepaTypbl U Pe3ynbTaToB COOCTBEHHbIX
Hay4HbIX nccnenosaHmin (OK-8);

TEOPETUYECKME OCHOBbI IMHENHOW anrebpbl, BEKTOPHON anrebpbl U aHaNUTUYECKOR reoMeTpun,
JndpdpepeHumnanbHOro N MHTerpanbHOro NCYMCneHns, auddgepeHumnanbHbiX ypasHEHNA, YACTOBbIX U
PYHKLIMOHANBHBIX PSO0B, TEOPUM BEPOSTHOCTEW U MAaTEMATMHECKOW CTATUCTUKM, HEOBXOANMbBIE LISl PELIEHNS
npogoeccuoHanbHbix 3agay (MK-22).

JonxeH ymeTb:

OCYLLECTBNSATb MOUCK HAYYHON MHCHOPMALIMK, aHANN3NPOBATL HAYYHYO UHGOPMAaLMIO, B OCOBEHHOCTH KacatoLLyoCs
BOMPOCOB TEXHOCHEPHO HE30MACHOCTH, ONACHOCTEN, MPUYUH UX BO3HWKHOBEHUS, X MOCNEACTBUIA 1 cnocoboB
npegotepaLeHns n nnkengauun (OK-8);

NPUMEHSATb PyHOAMEHTANbHbIE MATEMATUYECKNE 3HAHNS, & UMEHHO TEOPETUYECKME OCHOBbI NIMHENHOI anrebpbl,
BEKTOPHOI anrebpbl U aHANUTUYECKO reoOMeTpUn, ANHEPEHLNANBHOIO Y UHTEFPANbHOMO NCYUCTIEHNS,
AndodbepeHumanbHbIX YpaBHEHUA, YACNOBbIX U OYHKLIMOHASbHBIX PSL0B, TEOPUM BEPOATHOCTEN U MaTeMaTUYeCcKon
cTaTMCTUKK, B NpodoeccroHanbHon aeatenbHocTn (MK-22)

JonxeH Bnanetb:

TEXHONOrMAMM OPraHN3aLmm npoLiecca camoobpasoBaHNs; KOMMNIEKCOM HaBbIKOB NPEACTABNEHNS NOAYYEHHbIX
pes3ynbTaToB B BUAE KPATKMX OTYETOB, NPE3eHTaLUiA, pedoepatos; cnocobamm nnaHMpoBaHMs, opraHn3auuu,
CaMOKOHTPONS 1 camooLeHkn aesatensHoctu (OK-8);

MeTonamu NMHenHoW anrebpbl, BEKTOPHOI anrebpbl U aHANUTUYECKOW rEOMETPUM, MaTEMATUYECKOrO aHanmaa,
ondchepeHLManbHbIX ypaBHEHWI, TEOPUM BEPOSTHOCTEN 1 MATEMATUYECKON CTATUCTUKMN, HEOOXOAMMbIMU ONs
peweHna npodpeccuoHanbHbix 3agad (MK-22)

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
MPUMEHSATb Pe3y/bTaTbl 0CBOEHUS ANCUMNNHEI B NPOXECCUOHANBbHON AeSTENbHOCTY.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHaga oucumnnunHa (Mogynb) BktoveHa B pasaen "b1.6.07 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHANBbHOW
obpaszoBatenbHoi nporpammel 20.03.01 "TexHocdepHas be3zonacHocTb (OxpaHa NpupoaHO cpenbl 1
pecypcocbepexeHmne)" n oTHocutcst k 6a3oBoli (0blwenpodeccnoHanbHol) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYecTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 16 3a4eTHbIX(ble) eanHuL(bl) Ha 576 Yaca(os).

KoHTtakTHas paboTa - 192 yaca(oB), B TOM 4ncne nekumm - 70 yaca(oB), npaktudeckne saHatms - 122 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas pabota - 312 yaca(oB).
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KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBL: 3a4eT B 1 CEMECTPE; 3K3aMeH BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuMnavHbl / MX TPYAOEMKOCTb CamocTtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. Tema 1. Onpegenutenn.

1. MarpuLibi, 1 4 7 0 18
Tema 2. Tema 2. Cnctembl IMHENHBIX

2. anrebpanyecknx ypaBHEHWA. 1 3 6 0 15

3 Tema 3. Tema 3. ApudpmeTtunyecknii 1 1 3 0 ~

" |BekTOp. BekTopHble npocTpaHcTBa.

4 Tema 4. Tema 4. BektopHas anrebpa. ” 3 6 0 15
Tema 5. Tema 5. [Mpsambie nuHUM 1

5 MJOCKOCTW. 1 3 8 0 19
Tema 6. Tema 6. Kpueble 1

6. MOBEPXHOCTW BTOPOro nopsaka. 1 2 4 0 10
Tema 7. Tema 7. KomnnekcHble

7. lancna. MHoro4neHsl 1 2 2 0 6
anrebpanyeckne ypaBHEHUS.
Tema 8. Tema 8. MHOXecTBa Yucen.

8. |dericTButenbHble yncna. dyHKUmS 2 2 4 0 6
O[LHOW NepemMeHHOM.
Tema 9. Tema 9. lNpepnen 4nucnosoii

9 nocnenoBaTeNbHOCTU, OYHKLUW. 2 3 5 0 10
Tema 10. Tema 10. HenpepbiBHOCTb

10. doyHKUMKM. TOYKM paspblsa. 2 1 2 0 3
Tema 11. Tema 11. [NponssogHble n

11.[ondpdpepeHumnansl oyHKLUN OOHON 2 3 6 0 11
NePEMEHHON, NX NPUNOXEHWS.
Tema 12. Tema 12. NccneposaHne

12.[doyHKLMA C NOMOLLbIO MPOU3BOLHbIX, 2 3 6 0 9
NMoCTPOEHNE NX rpadonKoB.
Tema 13. Tema 13. PyHKUMA

13. N-nepemMeHHbIX. 2 1 1 0 4
Tema 14. Tema 14. Npon3BoaHblE U
AndpbdpepeHumnanbl PyHKLMK

14. N-nepeMeHHbIX. ONeMeHTbl Teopun 2 2 5 0 9
nons.
Tema 15. Tema 15. OkcTpemymbl

15. OYHKLUMIA HECKONBKNX NEPEMEHHBIX. 2 1 3 0 8
Tema 16. Tema 16. HeonpenenéHHoii

16. MHTErpan. 3 6 9 0 27
Tema 17. Tema 17. OnpenenéHHbiii

17.|nHTerpan. HecobcTBEHHbIE 3 4 6 0 18
nHTerpansl. KpaTHble nHTerpans.
Tema 18. Tema 18.

18.[dundpepeHumnansHbie ypaBHeEHNS 3 4 6 0 18
nepBoro nopsaka.
Tema 19. Tema 19.

19.|dndbpepeHumnanbHble ypaBHEHUS 3 4 6 0 18
BbICLUMX MOPSOKOB.

20.|Tema 20. Tema 20. HYucnosbie psabl. 3 4 6 0 18

CrpaHnua 4 13 31.
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekuvu 3aHATUSA paboTbl
Tema 21. Tema 21. ®yHKUNOHANBHbIE
21. Db, 3 3 6 0 17
Tema 22. Tema 22. KombuHaTopuka.
22.|CnyyaiiHble cobbITUSt U NX 3 5 7 0 20
BEPOSTHOCTM.
Tema 23. Tema 23. CnyyaliHble
23. BE/INYUHDI. 3 3 4 0 13
Tema 24. Tema 24. OcHoBbl
24. mMareMaTn4eckomn CTaTUCTUKMN. 3 3 4 0 13
Utoro 70 122 0 312

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. Tema 1. Onpegenutenu. Marpuubl.

Onpenenutenu 2-oro, 3-ero nopsiakos, nopsigka n. Ceoctea onpegenutenein. MuHopsl 1 anrebpaunyeckne
LOMONHeHNs. Pa3noxeHve onpenennTens no afneMeHTaMm CTpokn nnm ctonbua. BeluncneHnme onpegenuteneii.
OnpepeneHne matpuupbl. Buabl Mmatpuu. PaseHcTso matpuu. Jenctens Han matpuuamm. CBoicTBa onepaumnin CnoXeHuns
N YMHOXEHUS Ha YMCNO, YMHOXeHUsS MaTpul. MuHop k- oro nopsiaka. basucHelin MuHop. PaHr Matpuubl. SneMeHTapHble
npeobpasoBaHns MaTpuL. SKBUBANEHTHOCTb MaTpuL. BeluncneHne paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLWeCTBOBAHUS 1 OCHOBHbIE CMOCobbl €€ HaxoxXaeHus. MaTpuyHble ypaBHEHUS, UX PELIEHNME.

Tema 2. Tema 2. CucTeMbl NIMHENHbIX anrebpanyeckux ypaBHeHUN.

OcHoBHble onpegeneHns n noHatus. Martpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewenne CIAY
meTonom obpatHoi MaTpuubl. Popmynbl Kpamepa. SnemeHTapHble npeobpasosaHusi C/1AY. Pewexune CJTAY metonom
Maycca. OfHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA UX pelleHnid. PyHaameHTanbHas cucteMa peweHuin
(DCP), eé HaxoxaeHue. MNpeacTtaBneHve obLLero pelweHns 0gHOPOLHONM cucTeMbl Yepes OCP.

Tewma 3. Tema 3. ApucometTnyeckuin BeKTop. BekTopHbie npocTpaHcTBa.

MNMoHaTMe n-MepHOro apugmMeTnHeckoro Bektopa. PaBeHCTBO BEKTOPOB, OeACTBUS Han HUMK. CkansipHoe nponsseaeHne
apunmMeTnyecknx BeKTopoB. [MoHsATNE CUCTEMbI BEKTOPOB, €€ NMHENHO 3aBUCUMOCTY U He3asucumocTn. N-mepHoe
NMHEHoe BEKTOPHOE NpocTpaHcTBo R*n, ero 6asunc. KoopauHatel Bektopa B R n. EBKIMAOBO NPOCTPAHCTRO.

Tema 4. Tema 4. BekTopHas anrebpa.

MNMoHaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron Mmexay Humn. PaseHcTBo BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['pachmueckune nenctens Han sektopamu. KonnmHeapHOCTb U KOMMNaHapHOCTb BEKTOPOB. Basnc nnockocTy,
npocTtpaHcTea. KoopamHatel Bektopa. JInHeHble onepauun Hag BeKTopamu B KOOpAMHATHON dhopme. MNpsimoyronbHas
ekapTtoBa cuctema koopamHat. Pagnyc-BeKTop 1 KoopAmHaThl TO4KU. Pewerne npocTenwmnx 3aaay BEKTOPHOW
anrebpbl B KOOPAMHATHON (POPME (BbIYMCIEHVE OIVHDBI 1 HAMPABNSOWWX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA,
3a0aHHOr0 OBYMS TOYKaMM; PaCCTOSIHUS MeXAy TO4KaMm; KOOpAMHAT TOUKM, Aensuwein oTpe3ok nononam). CkanspHoe
npon3seaeHne BEKTOPOB, ero CBONCTBA, BbipaXeHNe B KOOPAMHATHON hopMe, MPUMEHEHNe ONs peLleHns
reoMeTprnyeckmx 3anaq (Bbl4MCNeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOpa, MPOEKLIMM BEKTOPA Ha BEKTOpP). Ycnosne
nepneHanKynsapHOCT BEKTOPOB. BekTopHOe 1 CMelaHHoe Npon3BeneHNs BEKTOPOB, UX ONpeneneHns, CBOMCTBa,
BbIPaXEHWNS B KOOPANHATHON (hopme, MPUMEHEHNS ANS PELEeHNS FTeOMeTPUYECcKUX 3aay (BblHucneHme nnowaanem
TPEYronbHUKOB 1 NapannenorpaMMmoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnoBus napannenbHocTy
KOMMNaHapHOCTAN BEKTOPOB.

Tema 5. Tema 5. NpsiMble NIUHUM N NNOCKOCTMU.

MpsiMas Ha nnockocTW. HopManbHbIA 1 HaNpasnaoLWMiA BEKTOPbI NPAMOiA. PasnuyHble Buabl ypaBHEHWA NPSAMOiA Ha
nnockoctn. CocTaBneHne ypaBHeHWi NpsmMoi. PacctosiHme oT TO4KM 40 NpsSIMOiA. Yron mexay OByMst NpsiMbiMU. Touyka
nepeceyeHunst NPsIMbIX. YCNOBNS NapanfienbHOCTV U NePneHANKYNSIPHOCTM ABYX NpsaMbIX. MNnockocTb. HopManbHblii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnuyHble Buabl ypaBHeHW nnockocTn. CocTaBneHne ypaBHeHW NnoCcKoCTy.
B3ammHoe pacnonoxeHue OByx NnockocTein. PacctosiHne oT To4ku Ao nnockocTu. [Mpsamas B npocTpaHCTBe.

Hanpasnmomvm BEKTOp I'Ip;lMOIZ, ero HaxoxgaeHue. PasnuyHble Bnabl ypaBHeHVII7I I'IpSIMOI7I B NPOCTpaHCTBe. B3anmHoe
pacnonoXxeHme OByx npsambiX B MPOCTPaHCTBE. B3anmHoe pacnonoxeHue I'Ip9|MOI7I N NNOCKOCTW.

Tema 6. Tema 6. KpuBbie 1 NOBEPXHOCTU BTOPOro nNopsiaka.

MoHsTMe anrebpanyeckoit KpUBOM BTOPOro Nnopsiaka, ux knaccugukaums. OKpyXHOCTb U 3NIAMNC, UX KAHOHNYeckme
ypaBHeHusi, hopMa, XxapakTepucTrkn. MNocTpoeHre OKPy>XHOCTW 1 3iiunca, 3aaaHHbIx oblwmM ypaeHeHneM. Munepbona
1 napabona, Ux KaHOHMYecKue ypaBHeHNs, popMa, xapakTepucTuku. MNMoctpoeHre runepbonbl 1 Nnapabonbl, 3a8aHHbIX
obwwum ypaBHeHneM. Anrebpaunyeckrie NoBEPXHOCTM BTOPOro nopsiaka (cgepa, anauncona, runepbonovapi,
napabonounabl, LNMHAPLI), UX KAHOHUYECKME YPaBHEHUS 1 dhopMa.

Tema 7. Tema 7. KomnnekcHble yncna. MHorouneHbl u anrebpavyeckue ypaBHeHuUs.
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KoMnnekcHble Yncna, nx reomMeTpun4yeckoe V|306pa>KeH|/|e Ha NNockocTu. PasnnyHole popMbl 3anNncK KOMMNNEKCHbIX
yucen. [lencTBms HaO KOMMNIEKCHBIMA YACNAMW. dDopMyna MyaBpa. V3BneyeHne KOPHA N-OM CTENeHN N3 KOMMIEKCHbIX
yucen. MHoro4yneHsol n anre6pav|t-|eCK|/|e YpaBHEHUA. OcHoBHas Teopema anre6pb| MHOIoO4/1EHOB. TeopeMa Beay.
PasnoxeHne MHOro4IEHOB Ha NIMHENHbIE U KBaapatnyHble MHOXUTENN. HaxoxaeHne KOpHeI7I anre6pa|/|L|eCK|/|x
ypaBHeHI/IVI Ha MHOXeCTBE KOMIMNIEKCHbIX Yncen (B H4aCTHOCTU KBaOpaTHOro ypaBHeva).

Tema 8. Tema 8. MHOXecTBa uncen. [encreutenbHble Yucna. PyHKUUA OJHON NepemMeHHOoN.

MHoxecTBa yncen. [lencTBuTENbHbIE YCna, MOLYNb YACNa U ero cBoncTea. Yncnosble npoMexyTku. OKPeCTHOCTb
TOYKM (KOHEYHOI 1 6eckoHeuHoi). MoHsATne doyHKuMU. Cnocobbl 3aaaHuns pyHkumMu. EctectBeHHas obnactb
onpenenexHns n rpadprk goyHkUmMn. OCHOBHbIE 31EMEHTBI MOBEAEHNS (OYHKLMM (OFrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTb). OCHOBHbIE aneMeHTapHble goyHKuMKU. ObpaTtHas goyHKuMs. CnoxHas
QoyHKUMSA. DneMeHTapHble OyHKLMK U nX knaccugomkaums. MNoctpoeHue rpadonkos goyHKLMIA.

Tema 9. Tema 9. MNMpepen uncnoeon nocnenosBaTeNIbHOCTU, (PYHKLIMN.

Yucnosas nocnenoBatenbHOCTh 1 eé npeaen. MNpraHak CXoAMMOCT MOHOTOHHOW Y/CNIOBOM NOCNeA0BaTeIbHOCTY.
Yucno e. Onpenenexust npenena doyHkumum. OgHOCTOpOHHME npeaensl. beckoHevHo Bonbwme n 6eCKOHEYHO Manble
PYHKLMK, UX cBocTBa. HeonpenenéHHole BoipaxeHus. OCHOBHbIE TeOpeMbl 0 Npelenax yHKUMA (06 orpaHUYeHHOCTH
PYHKLMK; O CBSI3M ¢ BECKOHEYHO Manol oyHKLMeh; apudoMeTniyeckme CBoCTBa NpPeaenos; o Npeaene afeMeHTapHom
yHKUMK). MpenenbHbI Nepexon B HepaBeHcTBax. MepBblii U BTOPOR 3amedaTesnbHbie Npeaernbl, X NpUMeHeHre npu
BbIYVCNIEHUN NPenenos.

Tema 10. Tema 10. HenpepbiBHOCTb ¢pyHKUMN. TOYKM pa3pbiBa.

OnpepneneHns HenpepbIBHOCTM dOyHKLMM B To4Ke. [MoHATUE HENPEPBLIBHOCTY crnipaea 1 crneea. HenpepblBHOCTb
3NeMeHTapHbIX PYHKLMA. ToUYKM paspblBa qoyHKLMUM 1 UX Knaccudprkaums. HenpepblBHOCTE OYHKLMM HA MHOXECTBE.
OcHoBHble CBOWCTBA (pyHKLNIA, HENPEpbIBHbIX HA 0Tpe3ke (06 orpaHNYeHHOCTU goyHKUMK, 06 obpalueHun eé B Hyb, O
HanboNbWeEM 1N HaVMEHbLEM 3HAYEeHNSIX YHKLNN).

Tema 11. Tema 11. NpounssogHbie n anchcpepeHumnansl PyHKLMN OOHON NepeMeHHON, UX NPUIoOXEHUS.

MpupaieHne cyHkumn. OnpeneneHne NPOM3BOLHON N €€ reOMEeTPUYECKMA CMbICH. HenocpeacTBEHHOE HaxX0XaeHne
npounssoaHoi. Tabnuua Npom3BOAHbIX OCHOBHbBIX 9f1EMEHTAPHbIX PYHKLWMIA. [pocTeiiumne npaBmuna HaxoxoeHns
npovssogHol. [NponssogHas cnoxHon yHkunu. Jlorapndpmmyeckas npovssogHas. lNponssonHas
cTeneHHo-nokasarenbHon oyHKuun. NponssoaHas OyHKLMK, 3a-0aHHOW napameTpuyecku. MNoHaTue
andpcpepeHumpyemocTn pyHkummn. dudpdgpepeHumnan doyHkuuu. MNMponssoaHbie 1 ougpdoepeHLumarnbl BbICIUMX NOPSAKOB.
MpvMeHeHNe NepBoro aAvddoepeHLmana B NpuBANXEHHbIX BbIYUCIEHNSX. Y paBHEHUS KacaTeNbHO U HopManu K
nnocko kpusoi. OCHOBHbIE TEOPEMbI 0 audpdbepeHLmMpyeMmbix coyHKUmMAX (Ponng, larparxa, Koww). MNpasuno
Jlonutans n ero npMMeHeHWe Ans packpbiTUs HeonpeaoenéHHOCTEN.

Tema 12. Tema 12. UccneposaHue OyHKLUNA C MOMOLLbIO NPOU3BOAHBIX, MOCTPOEHUE UX rpachmKos.

Cxema npoBefeHnst NONHOro ncenenoBaHns pyHkumm. CtaunmoHapHble 1 KpUTudeckmne To4kn doyHkummn. Bospactanue n
ybblBaHME PYHKLMUW, HAXOXOEHNE Yy4aCTKOB MOHOTOHHOCTM (PyHKUMUN. JloKanbHble 3KCTPEeMyMbl OYHKLIMK, YCNOBUS NX
CYLLECTBOBAHMS 1 HaxoxaeHne. Hanbonbluee 1 HaMeHbluee 3HaYeHUsl AndodepeHUMpyeMoit doyHKLIMK Ha OTpe3Ke, UX
HaxoxOeHue. BbinyknocTb U BOrHYTOCTb GoyHKLMK. To4ky nepernba, yCnoBusi UX CylecTBOBaHNS 1
HaxoxaeHue.BepTrkanbHble 1 HAKNOHHbIE aCUMNTOThI Fpadonka OYHKLNN, YCIIOBUS NX CYLLECTBOBAHMSA U HAXOXOEHUE.
MocTpoeHune rpadmka pyHKUMK.

Tema 13. Tema 13. PYHKUUSA h-NepeMeHHbIX.

MoHATMSA N- MEPHOW TOYKM, N- MEPHOIO apudpMeTmyeckoro npoctpaHcTea R n. MHoxecTBa Touek B R*n. OkpecTHOCTb
Touku. Knaccudoukaums todek. MoHsiTne doyHKUMKM ABYX, TPEX, N nepeMeHHbIx. ObnacTb onpeaeneHns un rpagouk
dOyHKUMK. JInHKUM ypoBHS. [TonHOE 1 YacTHble npupaweHns gyHkuuK. NMoHATus npegena u HenpepbliBHOCTN GHT.
CeoiictBa PHI1, HenpepbIBHbLIX B OrpaHUYEHHO 1 3aMKHYTOl obnacTtu.

Tema 14. Tema 14. NpounssogHbie n auccpepeHunansl PyHKLMN N-NepeMeHHbIX. DN1IeMeHTbl TeoOpUKn Nons.

YacTHble NpoM3BOAHbIE NEPBOrO W BbICWINX NOPAAKOB, UX HAX0XAeHWe. He3aBncnMOCTb CMELLaHHbIX NPOU3BOLHbBIX OT
nopsgka amgdepeHumposaHms. lNonatne angpdpepeHumpyemoctn ®HIT B Touke, ycnosus auddpepeHLmpyemocTu.
MonHble onddeperHumansl @HIM nepsoro v Bbicwnx NOpsAKoB. MNpuMeHeHVe nepsBoro auddepeHumana B
NPUBNUXEHHBIX BblYMCNEHNsAX. YacTHble npomasoaHble ®HI, 3apaHHbIX HesBHO. [Mpon3BoLHasA No HANPaBNEHUIO U
rpaaveHT ®HI1, B3aMmMocBasb Mexay HU-Mu. KacaTtenbHas nnocKoCTb U HOpMasb K NOBEPXHOCTU. [ToHATMS ckanspHOro
1 BeKTOpHOro nonen. JudpdepeHumanbHble onepauuy Teopun nons (rpadveHT, AnBepreHums, poTop, onepaTop
Nannaca).

Tema 15. Tema 15. dkcTpeMyMbl PYHKLUA HECKONBbKUX NepeMeHHbIX.

CraunoHapHble 1 KpUTUYeckmne Touku. JlokanbHbli 6€3yCnoBHbIA 9KCTPEMYM COYHKLMM ABYX NEPEMEHHbIX, HE0OX0AUMOE
W [OCTATOYHOE YCNOBUS €r0 CYLWECTBOBAHNSA U HaxoXaeHve. Hanbonblee 1 HaMMeHblee 3HaYeHNs
andpdoepeHLmMpyeMoli COYHKLMM ABYX NMEPEMEHHbIX B OFpaHNYeHHOM 3aMKHYTOl 06acTu, nx HaxoxaeHve. MoHsTve 06
ycnosHoMm akcTpemyme PHI1.

Tema 16. Tema 16. HeonpenenéHHbIN NHTErpan.

MepBoobpasHas pyHKLMM 1 €€ OCHOBHbIE CBOMCTBA. HeonpeenéHHbI MHTerpan, ycrnoBus €ro CyLecTBOBaHWS U
OCHOBHble CBOCTBA. Tabnuua OCHOBHbIX HEONPeAEN&HHbIX MHTErpanoB. HenocpeocTBEHHOE NHTEFPUPOBAHNE.
VHTerpuposaHmne 3aMeHon nepeMeHHon 1 no Yactam. VIHTerpnposaHne yHKLNA, cogepxalmx KBaapaTHbIi TPEXHNEH.
HenpaswnbHble 1 NpaBunbHble pauMoHanbHble Apobu. PasnoxeHve npasunbHon opobu Ha NpocTbie Apobu.
WNHTerprpoBaHue NpocTbiX, NPaBUibHbIX U HENPABUBHBIX PaUMoHanbHbIX Lpobeit. MHTerpuposaHve

AEKTPOHHBH
CtpaHnua 6 na 31. BBl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma aucumnnuHbl "MaTematmka"; 20.03.01 "TexHocepHas 6e3onacHocTb".

TPUrOHOMETPUHECKMX U MPPALMOHANbHBIX BbIPAXEHNI.
Tema 17. Tema 17. OnpenenéHHbi nHTerpan. Hecob6cTBeHHble UHTerpanbl. KpaTHblie UHTErpansi.

OnpenenéHHblin MHTerparsn, yCnoBusl ero CyLecTBOBaHMS, FeOMETPUYECKINIA CMbICT U cBoiicTBa. OLeHKa uHTerpana u
popMyna cpedHero 3HavyeHus. ViHTerpan ¢ nepeMeHHbIM BEPXHUM NPeaenoM 1 ero ceoricTea. dopmyna
HbtoToHa-/leinbHuua. dopMynbl 3aMeHbI NEPEMEHHOI U MHTErPUPOBAHUS MO YaCTsSIM B ONPeneNnéHHOM MHTerparne.
MprbnnxEHHOEe BblYUCNEHNE ONpPeaenéHHbIX MHTerpanos. MpuMeHeHvie onpeaenéHHoro UHTerpana 4sist Bbl4UCneHus
niowanel Nnockux uryp, 4MH oyr Kprebix, 06 bEMoB Ten. HecobcTBeHHbIe MHTErpanbl no 6eCKOHEYHOMY MPOMEXYTKY
VHTErp1poBaHns 1 OT HEOrPaHUYEHHOM GOYHKLIMK, UX CXOAMMOCTb U PacxoamMMocCTb. [1BOWHOM MHTErpan, ycrnoBue ero
CYLEeCTBOBAHUS 1 OCHOBHbIE CBOMCTBA. BbluncneHve OBOMHOMO UHTErpana cBeLeHUeM K NOBTOPHOMY MHTErpany B
LEeKapTOBbIX U NMONSPHbBIX KOOpauHaTax. [eoMeTpuyeckne 1 MexaHUYeckme NpunoXeHust ABOMHbIX MHTerpano.. MNoHsTe
TPOWHOro MHTerpana.

Tema 18. Tema 18. OuchbdpepeHumnanbHbIe ypaBHEHUSsI NepBOro nopsaka.

MoHsTMe oudpdpepeHumnansbHoro ypasHenus (Y). dudbdbepeHumanbHble ypaBHeHUS 1-0ro nopsiaka, OCHOBHbIE
CBeLEHUS 0 HUX: POPMbI 3aMnncK, pelleHne, HavanbHble YCnoBus, obluee 1 YacTHoe pelleHns. 3anada Kowu nns Y
1-oro nopsoka. Y ¢ pasnenéHHbiMy 1 pasgensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaka. JiuHeliHoe
LY 1-oro nopsaka v ypasHeHue Beprynnu. 1Y B nonHbIX auddoepeHumnanax.

Tema 19. Tema 19. OudcbcpepeHumanbHble ypaBHEHUS BbICLUMX NOPSAKOB.

OudpdpepeHumnanbHoe ypaBHEHNE N-0ro Nopsiaka, OCHOBHbIE CBEAEHUS O HUX: DOPMbI 3aMUCH, PeLIeHNe, HavabHble
ycnosusi, oblee 1 yactHoe pelweHns. 3anada Koww ons OY n-oro nopsaka. Y, gonyckaiowme NoHUXeHe nopsaka.
NuHeiHble LY n-oro nopsioka. JInHeiHo 3aBnCHMble N HE3aBUCUMbIE CUCTEMbI (OyHKUMIA. Onpenenutens BpoHckoro.
CtpykTypa obLiero peleHns NMHenHOro 04HOPOLHOIo 1 HeogHOpPoAHoro 1Y nopsaka n. XapakTepuctmyeckoe
ypaBHeHue. HaxoxneHne obliero peleHns NMHeinHoro ogHopoaHoro 1Y nopsiaka n ¢ NOCTOSIHHBIMU KO3(ULIMEHTAMN.
NuHeliHble He-oaHOpoAHble [1Y nopsiaka n ¢ MOCTOSIHHBIMU KO3(hdULIMEHTaMMW, HAXOX AeHME X 0BIMX peeHunii ans
npaeov YacTu cneunanbHoro smaa. MNMprHUMN cynepnosnumm YacTHbIX peweHunin. MeTtoq Bapraumm NPon3BoSbHbIX

NOCTOSIHHbIX. [TOHSATUE 0 HOpManbHoW cucteme Y.
Tema 20. Tema 20. Yucnosble psapbl.

MoHsTMe Yncnosoro psaa. YactmyHas cymma, 0cTatok, CXOAMMOCTb Y PacXxoauMocTb, cyMMa psina. Heobxoaumbiit
MpU3HaK CXOOUMOCTM 1 [OCTATOYHbIN NPU3HAK PacxoaMMocTy psiaa. Pan reometpuyeckoli nporpeccm n 0606WEHHbINA
rapMOHMNYECKUIA Pag, YCNOBUS UX CXOAUMOCTU U PacXxoamMocTu. [prusHakm CXOOUMOCTY PAAOB C MONOXMUTENbHbIMU
uneHamu (cpaBHeHusi, Nanambepa n Kown). 3Hakodepenyownecs psapl. MpusHak JerbHuua. OueHka ocTatka
3Hakouepenytouerocs psiaa. ABCOMOTHO 1 YCNOBHO CXOASWMECS PSab.

Tema 21. Tema 21. PyHKUMNOHaNbHbIE PAAObI.

MoHsTME hYHKLMOHANBHOMO psina, ero 06nact onpeneneHuns, YacTMHHOWM CyMMbI, 0OCTaTka, TOYKM CXOOUMOCTM, obnactu
CX04MMOCTU, CyMMbl. CTeneHHow psia. Paguyc, nHtepsan, 061acTe CXOAMMOCTU CTEMEHHOIO PSAA, UX HAXOXAEHUE.
Panbl Teinopa n MaknopeHa, pa3noxeHue B HUX PyHKUWiA. [ToHATUe TpuroHomeTprnyeckoro psaaa. Pagsl dypbe,
pasnoXeHne B HUX (PYHKLMIA. [pUMEHEHNE CTENEHHBIX U TPUTOHOMETPUYECKMX PSOOB B MPUBANXEHHBIX BbIYNCIEHWSIX.

Tema 22. Tema 22. KombuHatopuka. CnydyaiHble COObITUSI U UX BEPOSAITHOCTM.

KombuHaTopuka 1 e€ ocHoBHas 3adava. [pasuna cyMmbl 1 Npou3BeneHns KOMOMHATOPWKKW. PasMmelleHmns, codeTaHms,
nepecTaHoBKkW, NOACHET ux ymucna. lNMpeamet Teopun BeposTHOCTEN. MMoHATME CnyYyaiHOro aKCcnepmMMeHTa u
CTaTMCTUYECKOI YCTONYMBOCTM €ro McxoAoB. [pocTpaHCTBO aneMeHTapHbIX cobbiTuid. CnyyaiiHble cobbiThs, LeACTBUS
Han Humu. Knaccrnyeckoe, reomeTpmyeckoe 1 ctatucTnieckoe onpeneneHns seposatHocT. CBOMCTBa BEPOATHOCTH.
YcnoBHas BEPOSTHOCTb COObITUS. He3aBncrMble 1 3aBUCHMMbIE COObITUS. DPOPMYbI COXEHNS 1 YMHOXEHNS
BepoaTHocTen. dopmyna nonHol BeposaTHocTh. Popmyna Barieca. NosTopHbie ncnbiTaHus. Cxema u coopmyna
BepHynnu. MpubnnxéxHble hopmynsl NyaccoHa n Myaspa-Jlannaca.

Tema 23. Tema 23. Cny4yalHble BEIMYMUHDI.

MoHaTMe cnydaiHoi BennymHbl. PyHKUNS pacnpeneneHns BEPOSTHOCTEN Cly4YaiHON BENNYMHbI, €€ CBONCTBA.
LunckpeTHas n HenpepbiBHAs CnyyYaiHble BENNYMHbI, CNOCOObI NX 3a4aHns. Y1cnoBble XapakTePUCTMKU CNyYanHoiA
BEMNYMHbI: MaTemMaTnyeckoe oxXunagaHue, gucnepcus, cpenHee KksagpatnyHoe oTkNnoHeHne, Moaa, MmeanaHa, HadyanbHble
W LUeHTpanbHble MOMeHTbl. CBOMCTBA MaTeMaTn4eckoro oxmaaHns n gucnepcmmn. OCHOBHbIE 3aKOHbI pacnpeneneHns
CnyyYaHbIX BENUYMH: BUHOMUANbHLIRA, [yaccoHa, paBHOMEpPHbIA, MOKa3aTenbHbI U HOPMANbHBIA, UX YUCTTOBbLIE
xapaktepucTtukn. HepaBeHcTBO Hebbiwesa. [MoHATME 0 3aKOHAX HONMbLIMX YACEN W LEHTPANbHON NPeaenbHON TeopemMe
TEeopun BepPOSTHOCTEN. [MOHATE MHOrOMEPHOI CNyYanHON BENNYNHDI.

Tema 24. Tema 24. OcHOBbI MaTeMaTU4YeCcKon CTaTUCTUKM.

[MpeOMeT 1 OCHOBHbIE 3a0a4M MaTeEMaTUYECKOM CTAaTUCTMKN (CTATUCTMYECKOE OLEHBAHME, MPOBEpPKa CTaTUCTUYECKUX
runoTes, uccnefoBaHne B3aMMOCBA3€E CydYanHbiX BENNYUH), €€ B3aMOCBS3b C TEOpUEN BEPOATHOCTEN. ['eHepanbHas
COBOKYMHOCTb 1 Bblbopka 13 Heé. Cnocobbl hopMMpoBaHUst BbIBOPKK, NOHSITUE e€é penpe3eHTaTuBHOCTU. OCHOBHbIE
cnocobbl 3anncy BolbOPKN: BapuaLMOHHbIA psia; CTaTUCTUYECKMIA ANCKPETHBIA U MHTepBanbHbIl psabl. ['paduyeckoe
n3obpaxeHne cTaTUCTUYECKMX PSO0B pacnpeaeneHunst BbI6opky (MOAUIoH, rmctorpamMma). Yucnoeble xapakTepucTukin
BbIOOPKM (CpenHee apugomMeTnyeckoe, AMCnepcus, cpenHee KBaapaTmyHoe OTKNOHEHWe, MOaa, MeanaHa).
Cratnctuyeckas obpaboTtka akcnepuMeHTasbHbIX AaHHbIX C ncrnonb3oBaHuem NM3BM. CoBpeMeHHble cTaTucTMyeckue
nakeTbl aHann3a gaHHbIX.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMUA Pecypcamu, BKIoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

YyebHo-meTonmyeckue matepuansl ans ctyneHtos O4YHOIO obyyenuns (PDF) -
http://kpfu.ru/portal/docs/F1899158418/UMM.dlya.studentov.OChNOGO.obucheniya._PDF_.zip

6. POHA, OLLEHOUYHbIX cpencTts no pucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX popMMpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U hOPM KOHTPOJISi UX OCBOEHMUS

dopma KOHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (pa3penbl) AUCLUUMNUHBI

Cemectp 1
TeKyLL U KOHTPO/Ib

1. Tema 1. Onpegenutenn. Matpuubl.

2. Tema 2. CncTeMbI NMHENHBIX anredbpanyeckux ypaBHeHui.

3. Tema 3. ApudpmeTundeckuin BekTop. BekTopHble npocTpaHcTBa.
. i i 4. Tema 4. BextopHas anrebpa.

1 |YerHei onpoc MKk-22, OK-8 5. Tema 5. [NpsiMble AMHUM 1 NNOCKOCTM.

6. Tema 6. KpuBble 1 NOBEPXHOCTW BTOPOro nopsaka.

7. Tema 7. KomnnekcHble Yncna. MHorouneHbl 1 anrebpanyeckune

ypaBHEHNS.

. Tema 1. Onpegenutenn. Matpuubl.

. Tema 2. CrcteMbl NMHENHbIX anrebpanyeckux ypaBHeHuIA.

. Tema 3. ApudpmeTtuyeckunii Bektop. BekTopHble npocTpaHcTsa.
. Tema 4. BektopHas anrebpa.

. Tema 5. [psiMble IMHUM 1 NNIOCKOCTH.

. Tema 6. KpviBble 1 MOBEPXHOCTW BTOPOro nopsaka.

. Tema 7. KomnnekcHble Yncna. MHorouneHsl 1 anrebpaunyeckme
ypaBHeEHNS.

1. Tema 1. Onpegenutenn. Matpuubl.
2. Tema 2. CncTeMbl NMMHENRHBIX anredbpanyeckux ypaBHeHui.

[NncbmeHHoe
2 |bnomawHee 3apaHue |MNK-22 , OK-8

NO O WN =

3 KoHTponbHas

26072 MnK-22 , OK-8 3. Tema 3. AprdomeTtunyeckunin BekTop. BekTopHble npocTpaHcTBa.
P 4. Tema 4. BektopHas anrebpa.
5. Tema 5. MNpsaMble IMHUKX Y MNOCKOCTW.
3adver OK-8, MNK-22
CemecTp 2

| TekyLumi KoHTpOND)| |

CrpaHnua 8 n3 31.
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

8. Tema 8. MHoxecTBa yncen. JencTeuTtenbHble yucna. PyHkumns

OLHOI NepemMeHHOM.

9. Tema 9. lNpepnen 4MCNOBON NOCNELOBATENBHOCTU, COYHKLIMW.

10. Tema 10. HenpepblBHOCTb PyHKUMN. TOYKM paspbiea.

11. Tema 11. lNpomnssogHble 1 guddbepeHumansl PyHKUMN OAHON
_ nepeMeHHOM, UX NPUNOXEHNS.

1 [YeTHbin onpoc MKk-22, OK-8 12. Tema 12. iccnenoBaHme goyHKLWIA C MOMOLbIO MPOVN3BOAHbIX,

NOCTPOEHMNE NX rpaconKoB.

13. Tema 13. PyHKUMSA N-NEPEMEHHDIX.

14. Tema 14. lNpounssogHble U gudcbepeHumnansl OyHKLUN

N-nepeMeHHbIX. DNeMeHTbl TEopUN Nons.

15. Tema 15. BKCTpeMyMbl GOYHKLIMIA HECKONbKMX NEPEMEHHbIX.

8. Tema 8. MHoxecTBa yncen. enctemutenbHble Ynucna. PyHkumns
OLHOI NepeMeHHO.

9. Tema 9. lNpenen yncnosow nocnenoBaTebHOCTU, PYHKLNN.
10. Tema 10. HenpepbIBHOCTb (pyHKUMW. TOYKM paspbiBa.

11. Tema 11. NponssogHble 1 guddepeHumnansl YHKUUN OOHON
NepeMeHHON, UX NPUNOXEHMNS.

12. Tema 12. NccnepnoBaHue OyHKLMIA C NOMOLLbIO MPON3BOIHbIX,
NOCTPOEHMNE MX rpaconKos.

13. Tema 13. ®dyHKUMS N-NEPEMEHHbIX.

14. Tema 14. lNpounssonHble N gudpdepeHumansl QYHKLMN
N-nepeMeHHbIX. DNEMEHTLI TEOPUN MONS.

15. Tema 15. OKCTpeMyMbl GOYHKLIMIA HECKONBbKMX NMEPEMEHHBIX.

8. Tema 8. MHoxecTBa yncen. JencTeuTtenbHble yucna. PyHkumns
OLHOI NepemMeHHOM.
9. Tema 9. lNpepnen 4MCNOBON NOCNEnOBATENBHOCTU, COYHKLIMN.
3 KoHTponbHas OK-8 . MK-22 10. Tema 10. HenpepblBHOCTb PyHKLMN. TOYKM paspbiea.

pabota ’ 11. Tema 11. [NpounssoaHble U guddepeHumansl PyHKUMM OAHON
nepeMeHHOM, UX NPUNOXEHNS.
12. Tema 12. ViccnenosaHne PyHKUUA C MOMOLLbIO MPOU3BOAHbIX,
NOCTPOEHMNE NX rpadonkoB.

[NncbmeHHoE
2 |pmomawHee 3apaHue |IK-22 , OK-8

9K3aMeH OK-8, MK-22

Cemectp 3
TeKyLLMI KOHTPO/Ib

16. Tema 16. HeonpenenéHHblin nHTerpan.

17. Tema 17. OnpenenénHeblii uHTerpan. HecobcTBEHHbIE
nHterpanbl. KpatHble nHTerpans..

18. Tema 18. dnddpepeHumanbHbie ypaBHEHMS NepBoro nopsaka.
19. Tema 19. dnddpepeHumanbHbie ypaBHEHNS BbICLINX
nopsaKoB.

1 |YcTHbI onpoc NnK-22 , OK-8 20. Tema 20. Yucnosbie psaabl.

21. Tema 21. dyHKUMOHANbHbIE PAAbI.

22. Tema 22. KombrHaTtopuka. CnyyariHble cObbITUS U X
BEPOSATHOCTM.

23. Tema 23. CnyyaiiHble BENNYUHDI.

24. Tema 24. OCHOBbl MaTEMaTNHECKO CTATUCTUKN.

16. Tema 16. HeonpenenéHHbln UHTErpan.

17. Tema 17. OnpenenénHblit nHTerpan. HecobcTBeHHbIE
WHTerpanbl. KpatHble nHTerpanbl.

18. Tema 18. OudhhepeHumanbHble ypaBHEHUS NEPBOro nopsiaka.
19. Tema 19. OubhepeHumanbHble ypaBHEHNS BbICLINX
lMucbMeHHoe NOPSLKOB.

2 |pnomawHee 3apaHue |MNK-22 , OK-8 20. Tema 20. Yncnosble pagbl.

21. Tema 21. ®yHKUMOHANbHbIE PALbI.

22. Tema 22. KombuHatopuka. CnyyaiiHble cobbiTus 1 Ux
BEPOATHOCTN.

23. Tema 23. CnyyaiHble BENUYUHDI.

24. Tema 24. OCHOBbI MaTEMaTNYECKOW CTATUCTUKN.

KETPOHHBH
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

pabota

KoHTponbHas

OK-8, NK-22

MOPSIAKOB.

20. Tema 20. Yucnosble psaabl.
21. Tema 21. dyHKUMOHANbHbIE PAAbI.

16. Tema 16. HeonpenenéHHblin nHTerpan.

17. Tema 17. OnpenenéHHblii uHTerpan. HecobcTBeHHbIE
nHTerpansl. KpatHble nHTerpans..
18. Tema 18. dncbdpepeHumanbHbie ypaBHEHNS NepBoro nopsaka.
19. Tema 19. dnddpepeHumanbHbie ypaBHEHNS BbICLINX

9k3aMeH

OK-8, IMK-22

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nunyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

KOHKPETHbIX 3a0aHuni.

CNocobHOCTU
NPUMEHATL 3HaHNA U
YMEHWS K BbINONHEHUNIO

KOHKPETHbIX 3aaHun.

NPUMEHATb 3HAHUA N
YMEHUA K BbINMOJIHEHUIO
KOHKPETHbIX 3aaHuni.

YMEHUSA K BbINONTHEHUIO
KOHKPETHbIX 3afaHui.

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpOns
OTnnyHO XopoLuo Y nosn. Heyan.
Cemectp 1
TekyLLU KOHTPONb
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
pacKkpbITO cCoAepXaHWe [TEMbl PacKpbIThI. packpbita. OTBeT cnabo |[loHATWiHbIA annapaT 1
Tembl. OTBeT xopowo  [CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYpUpPOBaH. LenomM ageksatHa TeMe. |[ToHATURHBIR annapat  |HeyLooBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. lMoHumaHune maTtepmana
NOHATUMHBIVA annapaTt. |NOHATWIAHLIA annapaTt. |[ToHMMaHWe OTOENbHbIX |PparMeHTapHOe UK
MpooemoHcTpupoBaH  |[1poAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTcTByeT. HeymeHue
BbICOKWIA YPOBEHDb XOPOLWMIA YpOBEHb maTtepwuana rno Teme. doopMynmnpoBaTtb CBOU
NMoHUMaHWA Matepuana. [ToHMMaHus maTepuana. Y noBneTsopuTenbHoe |Mbicnv, obcyxaaTtb
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
doopMynmMpoBaTb CBOM  ((DOPMYyNMPOBaTHL CBOM  |DOPMYNMpPOBaTbL CBOM  |MONOXEHNS.
Mbicnu, obcyxnaTtb Mbicnu, obcyxaaTb Mbicnu, obcyxnatb
IVCKYCCUOHHbIE LNCKYCCUOHHbIE IVCKYCCUOHHblE
NMONOXEHUS. MONOXEHUS. MONOXEHUS.
lMncbmeHHoe  |paBunbHO BbINONHEHDI [[1paBubHO BbiNONHEHA (3afaHus BbINONAHEHbI  (3anaHns BbIMOMHEHDI
nomaiHee BCE 3aaHus. 6orblas YacTb 6onee 4eM HaMoNOBMHY. [MEHEE YeM HaMoNoBUHY.| 2
3afaHve MNpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKUI YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MatepmanoMm. |He3HauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHWs
MposiBneHsbl own6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCX0AHble [MpooemMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHoCTM XOPOLWWA YpOBEHb maTtepuanom. HeLOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHMs1 K BblNoNiHeHUo |MposiBneHbl cpenHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMNONHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWS K BbIMNOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHui.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BoiNONHEHbI  (3anaHns BbINOMHEHDI
paboTta BCE 3alaHus. 6onblas YacTtb 6onee 4eM HarnonoBuHyY. [MEHEE YeM HanonoBuHy.| 3
lMpooemoHCTpUpoBaH  |3agaHuii. MpwucyTcTBylOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepumasnoMm. |He3HaYUTENbHbIE lMpooemMoHCTpUpoOBaH  |ypPOBEHb BnageHus
MposBneHbl owmnoékm. yOOBNETBOPUTENbHLIA  |MaTtepuanom.
NpPeBOCXOAHble [MpoLoeMoHCTpMpoOBaH |ypOBEHb BNafeHns MposiBneHsl
crnocobHocTn XOPOLWMNIA YPOBEHb mMaTepuanom. HeLOoCTaTOYHble
NPUMEHSTb 3HAHUSA 1 [BNaneHus matepuanoM. |[posBneHbl HU3kue cnocobHocTH
YMEHUS K BbinonHeHuto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTL 3HAHNS U

3auteHo

He 3auteHo

CtpaHunua 10 ns 31.
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lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb
BnafeHnsa matepuasnom.
MposiBneHbl
NnpeBoCXo4Hble
CnocobHOCTM
NPUMEHSTb 3HAHNS U
YMEHUS K BbIMOTHEHUIO
KOHKpPEeTHbIX 3a0aHui.

3agaHunin.
MpucyTcTteytoT
HesHayuTenbHbIe
owmnobkm.
[MponoemoHcTpmpoBaH
XOPOLLUNA ypOBEHb
BNafeHns MaTepunasnom.
[MposBneHbl cpenHue
CMocobHOCTK
NPUMEHSTb 3HAHNS 1
YMEHWS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHui.

MpucyTcTteytoT
cepbéaHble oWwnbkm.
MponemoHcTpuposaH
Y. OOB/IETBOPUTESNbHbIN
YPOBEHb BnageHns
maTepuanom.
[MposiBneHbl HU3KMe
CnocobHOCTM
NPUMEHSATb 3HAHUS U
YMEHUS K BbIMNOMHEHNIO
KOHKPETHbIX 3a4aHWiA.

[MponemoHcTpupoBaH
Hey,0O0BETBOPUTESbHbIN
YPOBEHb BnageHus
MaTepuanoMm.
[MposBneHsbl
He[ocTaTo4Hble
CnocobHOCTM
NPUMEHSATb 3HAHNS U
YMEHUS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHWIA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMPaBUNCS C BbINOMHEHNEM 3afaHWIA, NPeLyCMOTPEHHbIX NPOrpamMMon 3aaaHuin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
LIONOJHNTENbHbIX 3aHATUIA NO COOTBETCTBYHOWENA
AMCLUMNNNHE.
CemecTp 2
TekyLLUA KOHTPONb
YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PaCcKpbITh. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHuMaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[MpooeMOHCTPUPOBaH  |MONOXEHWIA 13 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. ghopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXaaTb
[MpeBocxonHOe yMeHne |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNIMPOBATb CBOM  |MONOXEHUS.
MbiCnn, 0bCcyXaaTb Mbicnn, obcyxaartb Mbicnu, 0bcyxaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LONCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.
[MncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
JoMalHee BCE 3a4aHus. 6orblas 4acTb 6onee 4eM HaMoNOBMHY. [MEHEE YeM HaMoNoBUHY.| 2
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWmnbKy. HeyLoO0BNETBOPUTENBHBIN
BNafeHNs Matepuaniom. |He3HauYMTeNbHbIE MpooeMoHCTpMpoOBaH  ypoBeHb BnaneHus
MposiBneHsbl owun6Ku. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCXOAHbIE [MpooEMOHCTPUPOBAH  |yPOBEHb BNaAEHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPVMEHATb 3HaHWA 1 |BnageHus matepuanoM. [posiBneHbl HU3KMe crnocobHoCTM
YMEHWs! K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTm NMPVUMEHSATD 3HAHUS 1
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHuiA.
KOHKPETHbIX 3a0aHWI.
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbIMOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONMOBUHY.| 3
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KOHKPEeTHbIX 3a8aHui.

cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHWIA.

NPUMEHSTb 3HaHUS 1
YMEHWS K BbINOMHEHWIO
KOHKPETHbIX 3a8aHui.

YMEHWS K BbINOMHEHNIO
KOHKpPEeTHbIX 3a4aHWMA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHuii no PEKOMEH00BAHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodbeccuu, nposisun  |NPogoeccnoHanbHom Heob6x0aUMbIMM
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 3

TekyLLUA KOHTPONb

YCTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeEH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |[oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTb
[MpeBocxonHOe yMeHme |Xopolwee yMeHmne yMeHne INCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMyNnnMpoBaTb CBOU  (POPMYNIMpPOBATb CBOU  |MONOXEHUS.
MbICnn, 0bCcyXaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

nomaiHee BCe 3aaHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2

3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKy. HeyLOBNETBOPUTENbHbIN
BnafeHns MatepmanoMm. |He3HauymTenbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl owun6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNaaeHNS [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWs! K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATD 3HAHNS U
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. YcTHbIN onpoc
Tembl 1,2,3,4,5,6,7
[MprMepHbIe BOMpPOCH!:
Tema 1. Onpenenutenu 2-oro, 3-ero NoOpsAKOB, MOPSAKA N; CBONCTBA OnNpeaenvnTeneit; MMHopbl 1 anrebpanyeckue
LOMONTHEHUS; Pa3N0OXEHUE ONpPeneNnTens o aieMeHTaM CTPOKK unmn ctonbua; BbldnucneHne onpenenuteneit. encrems
Hal MaTpuuamm (CNoXeHne, YMHOXEHNE Ha YMCNO, NIMHERHas KOMBMHaLMS MaTpuLl, YMHOXEHME Ha MaTpuuy);

31IeMeHTapHble npeoépa3OBaH|/|9| Matpul; HaxoxgeHune 6asncHoro MUHOpPaA; BblHMCNeHne paHra MaTpuLlbl; o6paTHa;|

MaTtpuua, OCHOBHbIE CMOCOBbI €€ HAXOXAEHUS; MATPUYHbIE YPABHEHWS!, NX PELLEHME.
Tema 2. MatpuyHas 3anuce CI1AY; peweHune CJTAY metonomM obpaTHOi MaTpuLbl; hopmynsl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTIAY metonom [Maycca; doyHaaMeHTanbHas cuctema peweHnuin (PCP), eé
HaxoxaeHue; npencTaBneHne oblwero peweHns o4HOPOLHOM cucTeMbl Yepes PCP.
Tema 3. [leiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (COXEHMNE, YMHOXEHMWE HA YMCNO, NUHENHas KoMbrHaums
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BEKTOPOB); CKaNsipHOE NMPOM3BELEHNE BEKTOPOB; KOOPAUHATHI BekTopa B R*n.

Tema 4. PelweHune npocTeniumx 3anay BEKTOPHON anredpbl B KOOPAMHATHON oopMe (BbIYMCNEHWE LNUHDBI U
HanpaBnaoWMX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPa, 3aAaHHOro ABYMS TOYKaMU; PACCTOSIHUS MeX Iy TO4KaMu;
KOOPAMHAT TOYKU, OENsILei 0TPe30K NOnonam); cKkanspHoe Npov3BeLieHNE BEKTOPOB, Er0 NPUMEHEHNE ANS PELIEHUS
reoMeTpUYecKrx 3aaaq (BblYMCNEHME yria Mexay BeKTopamu, ONvHbl BEKTOPa, MPOEKLUM BEKTOPA Ha BEKTOP); YCOBME
nepneHavKynspHOCTA BEKTOPOB; BEKTOPHOE U CMellaHHOe NPOou3BeAeHsl BEKTOPOB, NX NMPUMEHEHNS 4N peLeHns
reoMeTpuyecknx 3aaay (BblYUCNeHne Nnowanel TpeyronbHNKOB U napanienorpaMmoB, 06 EMOB TETPasLpoB U
napannenenunenos); yCroBus napannenbHOCTU 1 KOMMIaHapHOCT BEKTOPOB.

Tema 5. CocTaBneHue ypaBHeHW NPSIMOIA; paCCTOSIHUE OT TOYKM A0 NPSIMOiA; Yron Mexy ABYMS! NMPSMbIMUY; TouKa
nepe-cevyeHunsi NpsiMbIX; YCNOBUS NapanienbHOCTV U NepneHauKynsipHOCTM ABYX NPSIMbIX; HOPManbHbIA BEKTOP
MAOCKOCTU, Er0 HAXOXAEHUE; COCTABNEHNE YPABHEHUIA NIOCKOCTW; B3aUMHOE PACMONOXEHWE ABYX MNOCKOCTEN;
paccTosiH1E OT TOYKM L0 MNOCKOCTU; HANPABNSIOWNA BEKTOP NPSIMON B MPOCTPAHCTBE, Er0 HAXOXAEHNE; COCTABNEHUE
ypaBHEHWi NPsMOi B MPOCTPaHCTBE; B3aUMHOE PACMONOXEeHWe ABYX MPSIMbIX B MPOCTPaHCTBE; B3aIMHOE PacnonoxeHune

NPSMOW 1 NIOCKOCTMN.

Tema 6. Knaccugpmkaums anrebpaunyecknx KpusbIx BTOPOro Nopsiaka; okpyXXHOCTb, anaunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapaKTEPUCTUKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbonsl, napabonbl, 3a0aHHbIX
06LWMM ypaBHEHUNEM.

Tema 7. KomnnekcHble uncna, ux n3obpaxeHue Ha NNoCKOCTMW; pasnmyHble hOPMbl 3anncy KOMMIEKCHBIX YUCETT;
DeNCTBUS Hah KOMNNeKCHbIMK Yucnamm; popmyna Myaspa; nasnevyeHvne KOpHs N-0i CTENEeHN N3 KOMMIEKCHbIX YNCEeN;
HaxoXAeHune KOpHe anrebpanyecknx ypaBHEHW HA MHOXECTBE KOMMIEKCHbIX YACEN (B HACTHOCTM KBAApPaTHOro
ypaBHEHNS).

2. NMucbmeHHoOe poomallHee 3apaHue

Tembl 1,2, 3,4,5,6,7

MpumMepHbIe BONpOCH!:

Tema 1. BoluucneHve onpenenvteneii 2-oro, 3-ero NopsiLKOB; HAXOXAEHNE MUHOPOB 1 anrebpanyecknx LONONHEHW;
BbIYMCNEHUE ONPELENNTENEN BbICOKUX NOPSOKOB PA3NIOXEHMNEM ONPeaennTens no semMeHTam CTPokU unm ctonbua.
LeictBus Hag MatTpuLaMu (CNoxXeHWe, YMHOXEHWE Ha YMCNO, NMHEeRHas KOMBMHaUMS MaTpuL, YMHOXEHUE Ha MaTpuLly);
aneMeHTapHble NpeobpazoBaHns MaTpuL; HaxoXaeHne 6a3nCHOro MMHOPA; BbIYMCNEHNE paHra MaTpuLbl; HAXOXAEHNE
06paTHOIN MaTpULLbl; PELIEHNE MATPUYHbBIX YPaBHEHWIA.

Tema 2. MatpuyHas 3anucb CJTAY; pewenune CJTIAY metonom obpaTHoi MatpuLbl n metonom Kpamepa. neMeHTapHble
npeobpasosaHus CI1AY; peweHune C/TAY meTonom Maycca. HaxoxaeHvne doyHOoamMmeHTanbHoM cuctembl pewweHunin (PCP);
npencrasneHme obwero peweHnsi 04HO-PoLHON cucteMbl Yepes DCP.

Tema 3. [leiicTBUS HAL apVPMETMHECKUMI BEKTOPAMY (COXEHMWE, YMHOXEHMWE Ha YMCNO, NIUHEVHas KoMbrHaums
BEKTOPOB); CKanspHOe Npou3BeaeHne BEKTOPOB; HAXOXAEHEe KoopanHaTt Bek-Topa B R n.

Tema 4. PelueHne npocTteiwmnx 3afay BEKTOPHON anrebpbl B KOOPAMHATHOM hopMe (BblHMCIEHNE OANHbI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMW; PACCTOSHNS MEXOY TOHKaMu;
KOOPAMHAT TOYKW, Jensuweii 0Tpe3oK nononam); CKansapHoe Npon3BeieHne BEKTOPOB, ero NPUMEHEHNe 4N peweHns
reoMeTprnyeckmx 3anad (Bbl4UCIEHNE yrna MeXay BEKTOpaMu, AJIMHbl BEKTOPA, MPOEKLIMM BEKTOPA HA BEKTOP);
BEKTOPHOE 1 CMeLaHHoe NPon3BefeHNs BEKTOPOB, UX MPUMEHEHNS NS PeLeHnNs reoMeTpuYecknx 3anady (BblyvcneHue
niowaner TPeyronbHNKOB U NapanienorpammoB, 06 EMOB TETPAsLPOB U Napannenenunenos); ycTaHOBNEHUE
nepneHA4nKynsapHOCTW, NapannenbHOCT! U KOMNNaHapPHOCTN BEKTOPOB.

Tema 5. CoctaBneHve ypaBHEHU NPSAMONA; BbIMMCIEHNE PACCTOSHNS OT TOYKU A0 NPSMOIA; HAXOXAEHME yrna Mexay
OBYMSI NPSIMbIMU, TOYKM NEpeceyeHns NPsIMbIX; YCTAHOBEHE NapanfienbHOCT U NepneHanKynspHOCTM ABYX MPAMbIX;
HaxoXAeHne HOpManbHOro BeKTopa nioCKOCTU; COCTaBNEHNE YPaBHEHMWA NNOCKOCTU; YCTaHOBEHNE B3AUMHOI0O
pacnonoXeHus AByX NNOCKOCTEW; BbIYMCNEHNE PACCTOSHNS OT TOUKM A0 MNOCKOCTU; HAXOXOEHUE HanpaBnsiowero
BEKTOpPA NPSMOI B NPOCTPAHCTBE; COCTABMIEHNE YPABHEHWNIA MPAMOV B NPOCTPAHCTBE; YCTAHOBNEHNE B3AaUMHOI0
pacnonoXeHus 4ByX NpsiMbIX B MPOCTPAHCTBE, B3aMMHOrO PacronoXeHns NPsIMO U NIOCKOCTH.

Tema 6. Knaccudpmkaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; NOCTPOEHUE U HAXOXAEHMNE XapaKTEPUCTHK
OKPY>XXHOCTM, annunca, runepbonbl, napabonbl No Mx KAHOHUYECKMM YPaBHEHWSIM; NOCTPOEHWE OKPYXXHOCTU, 3MNIMMCa,
runepbonbl, napabonbl, 3a4aHHbIX 0BLWMM YPaBHEHNEM.

Tema 7. KomnnekcHble unicna, ux n3obpaxeHve Ha NNoCKOCTM 1 3anncb B Pa3nnyHbix oopmax; apugoMeTnieckme
DEeNCTBUSA Hah KOMMIEKCHbIMM Y1UCnamMm; BO3BEAEHNE B CTeNneHb no chopmyne Myaspa; n3sneyeHne KOpHs N-oil CTeneHu
N3 KOMMIEKCHBIX YUCEN; HAXOXAEHUE KOpPHe anrebpaniyecknx ypaBHeHNn Ha MHOXECTBE KOMMNMEKCHbIX Ynicen (B
4aCTHOCTW KBaApaTHOrO YPaBHEHNS).

3. KoHTponbHas pabora

Tembl 1,2, 3,4,5

CopepxaHune ayauTopHOl KOHTPONbHOM paboThi:

1) Bbluncnutb onpenenutens BTOPOro U TPETLErO NOPSLAKOB, HANTW MX MUHOPBI U anrebpanyecknue [ONOMHEHMS.

2) BbluucnuTb onpegenntens 4eTBEPTOro Nopsaka no hopMynam pasnoxXeHus.
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3) BbinonHMTb AercTBMS HaQ Matpuuamy (TPaHCNOHNPOBAHWE, CIOXEHNE, BblYUTAHNE, YMHOXEHUE Ha YMCNO,
YMHOXEHUE Ha MaTpuLly); HATX 0OpaTHYO MaTPULY; BBIMUCIMTL PAHT MATPULLLI; PEWUTL MATPUYHOE YPaBHEHNE.

4) Pewntb CJTAY meTtonom Kpamepa.

5) Pewntb CNAY metonom Maycca; noctpouts ®CP ogHoponHoi CI1AY.

6) BbinonHMTb OeACTBMS HAaQ apudOMETMHECKUMUN BEKTOPaMM (CNOXEHWE, BblMUTaHME, YMHOXEHWE Ha YMCNO, CKanspHoe
Npou3BeaeHne); yCTaHOBUTb OPTOrOHaNbHOCTb apUPMETUHECKNX BEKTOPOB; HANTU KOOPAUHATLI apuiPMeTU4eckoro
BEKTopa B 3aaaHHoM Hasuce.

7) YCTaHOoBMTb KOMMNAHAPHOCTb, KONMHEAPHOCTb, OPTOrOHaNIbHOCTb, PABEHCTBO rEOMETPUHECKNX BEKTOPOB; HAWTH
ckansipHoe, BeKTOpHOe, CMelaHHoe Npon3BeaeHne reoMeTpUYeCKnx BEK-TOPOB.

8) PewnTb 3ana4y BeKTOPHOW anrebpbl: HANTW KOOPAMHATLI BEKTOPA U €ro AJIMHY; HATX KOOPAUHATHI TOYKW, Aenswei
OTPE30K NMononam; BbIYUCIUTb PACCTOSAHME MeX Oy To4KaMun; HanTK NPOEKLUMIO BEKTOPA Ha BEKTOP; BbIYUCAUTL Yron
MeXdy BEKTOpamu, niowanb TPeyrofbHUKa 1 napannenorpamma, o6 bEm nupammabl; yCTaHOBUTb NMPUHALNEXHOCTb
YyeTbIpéX TOYEK OAHOMN MNOCKOCTU.

9) PewnTb 3aaavy aHanMTNYECKON reoMeTPMU Ha NNOCKOCTW: COCTaBMTb YPaBHEHMWE NPSMOI Ha NIOCKOCTY (MPoXoasilei

yepes TOYKY NepreHanKynspHO BEKTOPY, napannenbHo BEKTOPY, Yepes OBe TOUKM, C YINOBbIM KOS(PPULINEHTOM, B
OTpe3Kax); BbIMUCAUTb Yron Mexay NpsIMbiMU; HANTW TOYKY NepecedyeHns NpsaMbiX; BbIHUCAUTL PACCTOSHME OT TOYKM 00
NPSIMOM Ha NNOCKOCTU; YCTAHOBUTb NapanfiefibHOCTb Y NepneHanKynsIpHOCTb MPSAMbIX.

10) PewnTb 3a8a4y aHanMTUYECKOM reoOMETPUN B MPOCTPAHCTBE: COCTaBUTb YPaBHEHNE MNOCKOCTY (NPOXOAsWen Yepes
TOYKY NepneHanKynspHO BEKTOPY, Yepe3 TPy TOUKM, B OTPe3Kax); HanTW yron Mexay niocKOCTSAMM; BbIYUCAUTD
paccTosiHMe OT TOYKM A0 MAOCKOCTU; YCTAaHOBUTb NapannenbHOCTb U NePreHanKyNspHOCTb NNOCKOCTEN; COCTaBNUTb
ypaBHEeHMe NPSMoii B MPOCTPaHCTBE (Npoxoasier yepes ABe TOYKW, napameTpryeckoe); HanTy yron Mexay Osyms
NPSMbIMKA, MEXY NPAMOIA N MNOCKOCTbIO; YCTAHOBUTL NapaniefibHOCTb U MepneHankynspHOCTb MPAMOR 1 MNOCKOCTH;
HaWTW TOYKY NepeceyeHmns nNPsMon 1 niIoCKOCTH.

3auert

Bonpochl k 3a4eTy:

Bonpochl k 3a4eTy:

1. OnpenennTenn 2-0ro u 3-ero nopsaka, ux sblynucneHne. OCHOBHbIE CBONCTBA ONpeaenuTeneil.

2. MNMoHsTHe onpenennTens n-oro nopsaka. MuHop n anrebpanyeckoe LOMOMHEHNE aNeMEHTA onpenennTens. Teopema o

PasnoXeHUn onpenenuTens no anemMeHTam CTPoku unm ctonbua.

3. MoHsiTMe maTpuupl. YacTHble BUOBI MaTpuL, (KBaapaTHas, TPeyronbHas, nmaroHanbHas, Hynesas, eMHUYHas).

4. dneMeHTapHble NpeobpasoBaHns MaTpul. MNoHSATUME 3KBUBANEHTHOCTM 1 paBeHCTBa MaTpuL,.

5. OelicTBMS Hag MaTpuLamy (CNOXEHUE, BBIMUTAHNE, YMHOXEHNE MATPULLbl HA YMCNO, YMHOXEHWE MATPULbl HA MaTpuLY)

1 ux cBolicTea. JInHeHas KoMbrHaUms MaTpuL,.

6. MuHop k-oro nopsinka, 6a3vcHblii MUHOP, paHr MaTpuLbl. BeluncneHne paHra Matpubl.

7. MoHsiTMe obpaTtHoin MaTpuLbl. BbipoXAeHHbIe 1 HEBLIPOXAEHHbIE MaTPULbl. Teopema O CylLecTBOBaHUM 0bpaTHOM
matpuubl. OCHOBHbIE CNOCOBbLI HAXOXAEHMS 0BPATHON MaTPULbI.

8. MaTpuyHble ypaBHEHNS 1 X peLIeHNne.

9. MoHsTME cucTEMBI NIMHENHBIX anrebpanyeckux ypasHeHuin (C/TAY). HactHole Buabl CJTAY (kBappartHasi, 0GHOPOLHAs,
HeogHopogHas). MaTtpuua, pacwnpeHHas matpuua, onpegenutens CIIAY.

10. PeweHve, MHoXxecTBO peweHnin CITAY. CoBMEeCTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HEONPeaenéHHOCTb,
akBmBaneHTHocTb CJ1AY. Kputepwnii coemectHocTu CI1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa nns peweHus CJTAY 1 ycnosus ero npUMeHNMOCTH.

12. MatpuyHas coopma 3anucu CITAY. MaTpuyHeblii crnocob (MeTon obpatHoi Mmatpuubl) peweHus CITAY n ycnosus ero
NPUMEHNMOCTN.

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTon Maycca pewenust C/TAY v ycnosus ero
npumMeHnMocTU. basncHole n cBoboLHble HeM3BecTHble. HaxoxaeHue obuwero pewenns CJTAY. YacTHble peweHus CITAY.

14. OpHopogHble CJTAY, ycnosus CyllecTBOBaHNS X HEHYNEBbIX PELEHNA, CBOWCTBA NX YACTHbIX PELUEHNIA.

15. MNoHATMEe NUHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM YaCTHbIX pelweHnin ogHopoaHon CI1AY. dyHaameHTanbHas
cuctema peweHmnin (PCP) n eé HaxoxaeHwe. MNpencTasneHune obuwero peweHns ogHopoaHon CITAY yepes OCP.

16. MNoHaTMe n-MepHOro apudmeTnyeckoro sektopa. PaBeHCTBO BeKTOpOB. [leNCcTBUS Ha L BeKTopammu (CnoxeHuve,
BblYMTAHME, YMHOXEHWE Ha YNCNO, YMHOXEHME Ha MaTpuuy). JInHeiHas KoMOMHALIMS BEKTOPOB.

17. CkanspHoe npov3BefeHne apugoMeTm4ecknx BeKTopoB. [oHATMe OPTOroHanbHOCTU BEKTOPOB.

18. Crctema BEKTOPOB 1 eé NnHeliHas koMbuHauus. MNoHsT1e NUHERHOW 3aBUCMMOCTM Y HE3aBUCUMOCTU CUCTEMDI
BEKTOPOB. Teopema 0 HEOBXOAMMOM 1 [OCTATOYHOM YCNOBUSIX MMHEAHOI 3aBUCHMOCTMN CUCTEMbI BEKTOPOB.

19. MNoHsATME BEKTOPHOrO NpocTpaHcTea R*n, eBknuposa npoctpaHcTea E*n. baswnc, kaHoHuYeckuin 6asnc n paHr R™n.
20. PasnoxeHue Bektopa B R*n no BekTopam ero 6asuca. KoopauHatbl Bektopa B R™n.

21. lNoHsATne reometpuyeckoro sektopa. PaBeHCTBO BEKTOPOB. [1poTnBONONoXHbIA BekTop. OpT BekTopa. MNpoekuns
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BEKTOpa Ha BEKTOP.
22. ['padhmyeckne npasuna CNOXeHUs, BblYUTAHUS, YMHOXEHNS BEKTOPA Ha YUCHO.

23. KonnnHeapHocTb BekTopoB. basnc n kaHoHnYeckuit 6a3uc nnockoctn. KoopanHatel BeKTopa.

24. KomnnaHapHocTb BekTopoB. basuc n kaHoHn4eckuin 6asnc npoctpaHcTea. KoopanHatel BekTopa.

25. NoHATUE DekapToBOW cUCTEMbl koopauHar. MNonspHble KoopanHaTthl. Pannyc-BekTop, KOOPANHATLI TOYKMN.
BbluncneHve onvHbl BEKTOPA; HanpaBnsowmx KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0o ABYMS TOYKAMU;
paccTosHUA MEXAY TOYKaMW.

26. CkanspHoe npovn3seneHne BEKTOPOB, E€ro CBOMCTBA, BbIpaXeHne Yepes KoopanHaThl BEKTOPOB. BuluncneHne yrna
MeXay BeKTopamu. YCnoBrne opToroHanbHOCTM BEKTOPOB.

27. BekTopHOE Npon3BeneHe BEKTOPOB, Ero CBONCTBA, BblpaXeHWe Yepes KoopanHaThl BEKTOPOB. BeluncneHme
nnowagnen napannenorpaMmoB 1 TPEYroNbHUKOB. YCNoBME KONTMHEAPHOCTU BEKTOPOB.

28. CMeluaHHOe Npou3eeaeHne BEKTOPOB, CBOMCTBA, BhIpaXXeHWe Yepes KoopanHaThl BeKTOPOoB. BuluncneHme 06bEmMoB
napannenennnenos 1 TETPasnpoB. YCNoBME KOMMNIaHAPHOCTM BEKTOPOB.

29. MNpsimast NMHKA Ha NIocKocTH, eé oblee ypaBHeHWe. HopMarnbHbIN 1 HanpaensaWmMi BeKTopbl NpsiMoii. MocTpoeHne
NPSIMOW.

30. PasnunyHble Buabl ypaBHEHM NPSAMOW HA MNOCKOCTU (HOPMaNIbHOE ypaBHEHMWE; KAHOHNYECKOE YPaBHEHNE; ypaBHEHME

NPSMON, NPOXOASIWEl Yepes [BE TOUKMN; ypaBHEHUE NPSMON C YrioBbiM KOI(WPULIMEHTOM; ypaBHEHUE NPSMON B
oTpesKax).

31. PewweHwne npocTeniwmx 3agay ¢ NpsMOi Ha NAOCKOCTY (HaxoXaeHne pacCTosiHUS OT TOHKM OO NPSAMOiA; BblHUCNEHMNE
yrna mexay npsiMbiMun; HaXoXA4eHne TOYKM NepeceveHmns NpsmMblX; YCTaAHOBNEHNE NapanfiefibHOCTH 1
nepneHaNKyNApPHOCTA NPSMBbIX).

32. MNnockocTb, eé obliee ypaBHeHUe. HopMasibHbli BEKTOP NMIOCKOCTY U ero HaxoxaeHue. MocTpoeHne nnockocTu.
33. PasnuyHble BuAbl ypaBHEHMW NNOCKOCTU (HOPManbHOE ypaBHEHUE; ypaBHEHME MNOCKOCTU, MPOXOAsLWEl Yepes Tpu
TOYKM; ypaBHEHMWE MNOCKOCTU B OTPE3KaXx).

34. PelleHne npocTeiimx 3aaad ¢ NNoCKOCTbIO (HAX0XAEHNE PACCTOAHNS OT TOYKU A0 NIOCKOCTU; BbIYMCIIEHNE yrna
Mex Ay NioCKOCTSAMM; yCTaHOBNEHME napanienbHOCTU Y NepneHankynsapHOCTN NNOCKOCTEN).

35. MNpsimas nMHMS B NPOCTPaHCTBE, €€ obuiee ypaBHeHMe. Hanpasnsowmii BEKTOp NPSIMOA, Ero HaxXoXAeHWe.

36. PasnuyHble BUAbI ypaBHEHW NPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YpaBHEHNE NPSMON, MPOXOAsLEl
yepes ABe TOYKW; NapaMeTpruyeckoe ypaBHeEHME).

37. PelwweHne npocTeliwmx 3agad ¢ NpsiIMOi U NNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHNE Yrna Mexay ABYMS MPSAMbIMY,
Mexay NPsIMON U MNOCKOCTbIO; YCTAHOBNEHUE NapannenbHOCTA U NEPNEHANKYNSAPHOCTA ABYX NPSAMbIX, MPSMOR 1
MNOCKOCTM; HAXOXAEHNE TOYKU NePeCceveHns NPsMoi U NNOCKOCTHK).

38. Anrebpaunyeckas KpuBasi 2-0ro nopsiaka Ha nnockocTu, eé obuee ypaBHeHue. Knaccudpmkaumsi KpuBbIX 2-0ro
nopsgka.

39. OKpYXHOCTb, €€ KaHOHUYECKOe U HopMalbHOe ypaBHeHus. Obllee reoOMeTprM4ecKoe CBOMNCTBO TO-HEK OKPYXHOCTHU.
MocTpoeHne OKPYXXHOCTM, 3a4aHHON 0BLWMUM YpaBHEHUEM.

40. dnnunc, ero KAHOHNYECKOE YpaBHEHWE U xapakTepucTku. ObLiee reoMeTpryecKoe CBOMCTBO TOUEK SMMMCA.
MocTpoeHne annnnca, 3aaaHHOro 06bLWMM YpaBHEHNEM.

41. T'mnepbona, eé KaHOHMYECKOe YpaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnyeckoe CBOMCTBO TOYEK runepbonsi.
MocTtpoeHne runepbonbl, 3a0aHHON OBIWNM YpaBHEHMEM.

42. Mapabona, eé KaHOHMYEeCKOe ypaBHeHMe 1 xapakTepucTukiu. Obliee reoMeTpnYecKoe CBOMCTBO TOYEK Napabosbi.
MocTtpoeHne napabonbl, 3a4aHHON 0OLWNM YPaBHEHNEM.

43. MoHaTne anrebpanyeckoil NoBepxHOCTU 2-0ro nopsiaka. Cdoepa, eé KaHOHWYECKOEe U HOPMAlIbHOE YPaBHEHNS.
ObLiee reoMeTpn4eCKOe CBOMCTBO TOUEK CCPEPDI.

44. dnnuncowg, runepbononapl, MX KAHOHNYECKME YPABHEHUS 1 rPachviKu.

45. Mapabononabl, ULNAVHAPBI, UX KAHOHUYECKME YPaBHEHUS 1 rpadouKu.

46. KomnnekcHoe 4ncno, ero nsobpaxeHue Ha nnockocTtu. KomnnekcHo-conpsikéHHoe Yncno. Moaynb 1 apryMeHT
KOMMNEKCHOrO Yncna. PasnuyHble gopMbl 3anncy KOMMIEKCHOrO Yucna (anrebpavyeckas, TpUroHoOMeTpuyeckas).

47. [elAicTBUS HAA KOMMNEKCHBbIMK Ynucnamm (CnoxeHne, BolduTaHne, YMHOXeEHWe, aeneHme) B anrebpanyeckoin oopme.
48. BosseneHune KOMNIEKCHOro Yyucna B cteneHb. @opmyna Myaspa. V13BneyeHne KOpHS 13 KOMMNEKCHOro Yncna.

49. MoHATMe MHorouneHa, anrebpamyeckoro ypaBHeHus. OcHoBHasi TeopeMa anrebpbl MHOrouneHoB. PasnoxeHne
MHOrouyneHa Ha MHoxutenu. Teopema besy.

50. HaxoxaeHvne KopHe KBaapaTHOro ypaBHEHNS Ha MHOXECTBE KOMMIEKCHbIX YACET.

CemecTtp 2

TeKywWUin KOHTPONb

1. YcTHbIA onpoc

Tembl 8,9, 10, 11,12, 13, 14, 15

MNpumMepHbIe BONpoCH!:

Tema 8. Jlormyeckas cumBonmka 1 €€ Mcnonb3oBaHve Ons KpaTkon 3anucu MatemaTmyeckux yTBepXaeHWn; HaxoxX aeHne
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€CTECTBEHHOI 0bnacTy onpeneneHns OyHKUMN; yCTAHOBNEHUE YETHOCTY U HEYETHOCTU, NMEPVOANYHOCTMN (OYHKLNY;
npencraeneHne OyHKUUN B BULE CNOXHON PYHKLUNW; NOCTPOEHUE rpadonkoB COYHKLMIA.

Tema 9. lNpenen 4ncnoeon NocnenoBaTeNbHOCTA, €ro BbldUCAEHUE; npeaen OyHKUUN, ero BblHUCNEHNE;
HeonpenenéHHble BbIpaXXeHNs; BblYNCIIEHNE MPenenoB paLnoHanbHbIX U MppaumoHanbHbIX BbIpaXXeHNA; NepBbii 1
BTOPOW 3ameyaTenbHble Npenenbl, X MPUMEHEeHNe Npu BbIYUCIEHUN NMPeaenos; 04HOCTOPOHHNE Npeaens.

Tema 10. YcTaHoBREHNE HENPEPbIBHOCTU GOYHKLUWIA; TOYKM paspbiBa OYHKLUN N KX KNnaccugukaums.

Tema 11. MNMpocTenwmne npasmna HaXo0XAeHNS NPOM3BOAHON; MPOM3BOAHASA CNOXHOWM (OYHKLMK; norapudmmyeckas
npov3BoaHas; NPoM3BoaHas CTENEHHO-NOKasaTenbHON PYHKLUNW; NPON3BOAHASA (OYHKLUK, 3a0aHHON NapameTpuyecku;
oudodpepeHuman PyHKLUUN; NPonU3BoOHbIE U AudodoepeHLUmnanbl BbiCIIMX MOPSAOKOB; NPUMEHeHe NepBoro
nndhdpepeHumana B NpMbAnXEHHbIX BbIYMCNEHUSIX; YPABHEHUS KacaTeNbHOW 1 HOPManu K NMNOCKOM KPpUBOIA; MpaBmno
NonwnTans n ero NpUMeHeHWe Ons packpbiTMa HeonpenenéHHOCTEN. .

Tema 12. HaxoxaeHne y4acTkoB MOHOTOHHOCTU (DYHKLWW; NTOKaNbHblE SKCTPEMyMbl (DYHKLIMU, X HAXOXOEHUE;
Haubonbluee N HaMMeHbLUee 3Ha4YeHUs auddepeHLMpyeMolt (PYHKLMN HA OTPE3KE, NX HAXOXAEHNE; HAX0XAeHWe
NHTepBanoB BbINyKNOCTA U BOrHYTOCTU COYHKLIMW; TOYKM Nepernda, nx HaxoXAeHune; BepTUMKabHbIe U HaKNOHHbIe
acuMNTOThbl rpadomka PyHKLUKN, NX HaxXoXOeHWe; MOCTPoeHne rpadouka gyHKLnK.

Tema 13. HaxoxneHne obnactu onpenenennsa ®HIM, nuHuii ypoeHs; npeaen ®HI, ero BoluncneHue.

Tema 14. HacTHble Npor3BOAHbIE MEPBOro Y BbICIUMX NOPSOKOB, UX HAXOXAEHUe; nonHble angdoepeHumans GHI
NepBOro 1 BbICWMX NOPALAKOB; YacTHble Npon3BoaHble ®HI1, 3agaHHbIX HESABHO; NPoOn3BoAHAs CNoxHon ®HI;
npon3BoAHas No HanpasneHuto u rpaaneHT OHMM; npyMeHeHre nepsoro audbdepeHLmana B npubnnxEHHbIX
BbIYUCNIEHUSIX; KacaTenbHas NnocKoCTb N HopManb K NOBEPXHOCTH.

Tema 15. JlokanbHblii 6e3ycnoBHbIi akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbllee N HaVMeHbllee 3HaYeHNs
oncpdpepeHumpyemoin PHIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, X HAXOXAEHMe.

2. NMucbmeHHoOe pomallHee 3apaHve

Tembl 8,9, 10, 11, 12, 13, 14, 15

MNpumMepHbIe BONpoCH!:

Tema 8. Kpatkas 3anvucb MateMatuyecKmnx yTBEPXAEHWA C MCNONb30BaHUEM NOrMYECKON CUMBONUKN; HAXOXAEHNE
€CTeCTBeHHOI obnacTu onpefneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NePUOANYHOCTN COYHKLIMN;
npeancraeneHne PyHKLMM B BULE CMOXHON OYHKLMK; MO-CTPOEHNe rpadoukos OyHKLNIA.

Tewma 9. BolumcneHue npenena 41McnoBov NocnenoBaTebHOCTU; BblHUCIEHE NPeaenoB BbipaXeHunii, cogepXallmx
hakTopuan; BbIYMCNEHNE NPEOENOB PaLMOHANbHBIX U MppaLMOHaNbHbIX anrebpanyeckux BhlpaxXeHuid; BbIYUCIEHNE
npenenos TPUroOHOMETPUYECKMX BblPaXEHUA C UCMONb30BaAHMEM MEPBOro 3aMedarTefibHOro npeaena v ero cneacTsui;
BbIYWC/IEHWNE NPenesoB CTeNeHHO-NoKasarte bHbIX BbIPaXXEeHWUA C UCMOJb30BaAHWEM BTOPOro 3aMeyaresibHOro npenena;
HaxoXaeHne 0fHOCTOPOHHUX MPenenos.

Tema 10. YcTaHoBneHNe HenpepbIBHOCTU GOYHKLUUIA B TOYKE; HAXOXAEHNE TOYEK paspbiBa PYHKUMU 1N UX
Knaccudukaums.

Tema 11. HaxoxneHve nponssoAHON C MOMOLLbIO NPOCTENWINX NPaBWI; HAXOXAEHNE NPOM3BOAHON CMNOXHON PYHKLUN;
norapvdommnyeckas nponssoaHas; HaxoxgeHne NpomM3BOOHON CTENEHHO-NOKa3aTenbHON PYHKLNW; HaxXoXOeHne
NPOV3BOAHOM COYHKLUK, 3a0aHHON NapamMeTpuyecki; HaxoXxaeHne nepsoro anddepeHumnana yHKLUM, NPON3BOLHbBIX U

IndpdepeHLmManos BbICWINX NOPAAKOB; NPUMEHEHNE NEPBOro AudpdepeHLmana B NpuOnnxXEHHbIX BbIYNCIEHNSX;
COCTaB/NeHVe ypaBHEHWUI KacaTeibHOM U HOpMasM K NIOCKON KPUBOW; packpbiTe HeornpenenéHHocTen ¢
nucnonb3oBaHvem npasuna Jlonutans.

Tema 12. HaxoxaeHne y4acTkoB MOHOTOHHOCTW CPYHKLIMMW; HAXOX AEHWE NoKaNbHbIX 3KCTPEMYMOB, HaubonbWmnx u
HaVMeHbLWWX 3HAYEHNN Ha OTpe3Ke AndodPepeHLNpPyeMon OYHKLNN; HAXOXOEHE NHTEPBASIOB BbIMyKIOCTU U BOTHYTOCTW,

ToYek nepervnda OyHKLMN; HAXOX AEHUE BEPTUKANbHBIX 1 HAKIOHHBIE aCMMMTOT rpagouka (PYHKLMN; MPOBELEHWE MOHOMO

nccnegoBaHns U NOCTPOEHME rpadgonka yHKLNN.

Tema 13. HaxoxpaeHvne obnactu onpenenennst ®HI, nuHWii ypoBHSsi; BbldncneHune npeaena ®HIM.

Tema 14. HaxoxaeHve 4aCcTHbIX MPON3BOAHbIX MEPBOrO U BbICIIMX NOPAAKOB; HAXOXAEHME MONHbIX AMdddepeHLnanos
®HI1 nepBoro n BbICIUNX NOPSAAKOB; HAXOXAEHNE YaCTHbIX NPOM3BOAHbIX DHI, 3anaHHbIX HEABHO; HAXOXAEHNE
nNpon3BoAHbIX cnoxHon ®HI1, nponssogHoOM No HanpasneHuio u rpagueHta ®HI; npumeHeHne nepsoro
nndpgpepeHumana B NpuOnnXEHHbIX BbIYMCIEHNSX; COCTABNEHUE YPABHEHWI KacaTenbHOM NNOCKOCTY U HOpManm K
MOBEPXHOCTH.

Tema 15. HaxoxaeHne nokanbHoro 6e3ycnoBHoro akctpemyma ®HM; HaxoxaeHne HambonbLero U HaMMeHbLIEro
3HauveHust audpcbepeHumpyemoii @HIM B orpaHUYeHHOM 3aMKHYTOR obnacTu.

3. KoHTponbHas pabora

Tewmbl 8, 9, 10, 11, 12

CopepxaHue ayauTopHol KOHTPONbHOM paboThi:

1) Haiitn obnacTb onpeneneHns goyHKLUUM OLHON NEPEMEHHOIA.

2) YcTaHoBUTb YETHOCTb N HEYETHOCTb (PYHKLIMM OOHOW NepeMeHHON.
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3) BoiuncnnTb npenen paunoHanbHOro Mn MPPaumMoHanbHOro anrebpaniyeckoro BolpaXXeHus, MPUBOLSLLENO K
HeonpenenéHHoCcTK.

4) BblucneHme npenen TPUroHOMETPMYECKOro UAn CTENEHHO-NoKa3aTebHOro BbIpaXeHns ¢ UCNOoNb30BaHNEM NEPBOro
1M BTOPOro 3ameyaTtenbHoro npemnernos.

5) YcTaHoBMTb HENPEPBLIBHOCTb (PYHKLUMW; HAATW TOYKM paspbliBa 1 KnaccuguumposaTtb KX.

6) Haintn nponasoaHyto POIT, BbIMMCANTL €€ 3HaYeHUe; HanTK amdpdpepeHuman yHKLMN OLHOV NEPEMEHHOIA.

7) Hantun BTOpPYIO NPON3BOLHYIO; HANTWN NapameTpryecKyto MPON3BOLHYIO (OYHKLMM OLHON NEPEMEHHON.

8) CocTaBnTb ypaBHEHME KacaTenbHOM 1 HOPManu K MiOCKOW KPMBOA.

9) HaiAit nHTEpBansl MOHOTOHHOCTHW, TOYKM IOKaNbHOro akcTpemyma ®OIN; HaTn Hambonbluee U HAMMEHbLLEE 3HAYEHNS

PYHKUMM Ha OTpe3Ke; HalTh acMMNTOThbl, TOUKM nepernba, MHTepBasbl BoIMyKNOCTM 1 BOrHyToCTM POI.

10) Bblumcnutb npenen no npaswny Jlonutans.

Ok3ameH

Bonpochbl k ak3ameHy:

Bonpochbl K ak3ameny:

1. MHoxecTBa 4ncen. MHOXeCTBO AeCTBUTENbHbIX YACES, Er0 reoMeTpuyeckas nHrepnpertaums n ceoinctea. Moagynb
[EeNCTBUTENBHOMO YMcna 1 ero CBONCTBA.

2. Yucnosble MHOXecCTBA. Yucnosble NPpoMexyTkn. OKPeCTHOCTb KOHEYHON TOUKM 1 BECKOHEYHOCTH.

3. dyHKUMS: onpefeneHne, OCHOBHbIE Cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus oyHkumm. SBHas,
HesiBHasa 1 napameTpuyeckas qoopMbl aHANUTMYECKOro 3aaaHms pyHkumn. padomk doyHKLMN.

4. OCHOBHbIE 3N1eMEHTbI NOBeAEHNS PYHKUNK (YETHOCTb, HEYETHOCTb, MEPUOLANYHOCTb, OFPAHNYEHHOCTb, MOHOTOHHOCTb).

5. OCHOBHblE 3NeMeHTapHbIE (PYHKLMK (CTENEHHbBIE, TPUrOHOMETPUYECKME, 0BPATHBIE TPUIOHOMETPUYECKME,
nokasartenbHas, norapugomMmyeckas), Ux CBOMCTBa U rpagouku.

6. Mmnepbonnyeckune pyHKLMM, X CBONCTBA U rpacomKu.

7. ObpaTHas dpyHKUMsl. CnoxHas oyHKUMSI. dneMeHTapHble OyHKLUM 1 KX Knaccugoukauus.

8. MocTpoeHue rpadhukoB: aneMeHTapHbIX OYHKLMA NyTEM NpeobpasoBaHnii M3BECTHBIX TPAUKOB; PYHKLNNA,
ConepXalimm 3Hak abCconTHOWM BENNYMHBI; OYHKUMIA, 33aBAaEMbIX HECKONIbKMMUN aHANUTUYECKMU BbIPAXEHNSMU.

9. lNMpocTeiwne aneMeHTapHble PYHKUNN: NMHENHAas, KBaapaTniHas, nx CBONCTBa 1 rpacouku.

10. MoHaTre ynucnosor nocneposatensHocT. OnpegeneHve npenena YACNOBON nocnegosaTenbHoCTN. Cxoaswmecs n
pacxonsimecs Y1NCoBble MOCNen0BaTeNbHOCTU.

11. lNpn3Hak cxoAnMMOCTN MOHOTOHHOW YMCNOBOW NocnenoBaTenbHOCTU. Yueno e.

12. OnpeneneHuns npenena oyHKUUN B KOHEYHOI TOYKe U Ha 6eckoHevHocTn. O[HOCTOPOHHKE Npenensl. Heobxonmmoe
1 [OCTaTO4YHOE YCNOBUS CYLECTBOBAHNSA nNpenena pyHKUMM B TOYKE.

13. BeckoHeuyHo Manble pyHKLUM, X OCHOBHbIE CBOWCTBA. [TpuMepbl HECKOHEYHO Manbix qOYHKLWIA.

14. BeckoHe4YHo Honblume GOyHKLMM, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PYHKLIMSIMU.
Mpumepbl 6eCKOHEYHO BONbLWMX GOYHKLMIA.

15. DyHKUUW, OrpaHNYEHHBIE B OKPECTHOCTY TOYKM . Teopema 06 OrpaHnyeHHOCTU (OYHKLMU, UMEIOLLEH KOHEYHDIN
nepegen.

16. Teopema 0 B3aUMOCBSI3U (DYHKLUW, UMEIOLLE KOHEYHBbI Npeaen, ¢ 6eCKOHEYHO Manoi doyHKLMEA.

17. Teopema o npegenax apudMeTM4eckmx onepaumnn Haa oyHKLUMAMU, UMEIOWMMIN KOHEYHbIR npegen.

18. Npenen anemeHTapHoOW coyHKUMW. [1penenbHbIi Nepexom B HepaBeHCTBaXx.

19. MNepBblit 1 BTOPOW 3aMeyatesnbHble Npeaenbl, UX CNneacTBusl U NPUMEHeHWe NPy BblYUCNEHUM NPEOENOB.

20. OnpeneneHns HeNPepPbIBHOCTM OYHKLMM B Touke. [oHSTME HenpepbiBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
[OCTaTo4HOE YCNOBUS HENPEPBLIBHOCTU (OYHKLIMMK B TOYKE. HEenpepbIBHOCTb 31eMeHTapHbIX (PYHKLWIA.

21. MNoHATME HEMPEPLIBHOCTY Ha oTpe3ke. CBOMCTBA HENPEPLIBHbIX HA 0TPE3Ke (PyHKLMI (06 OrpaHNY4eHHOCTU GRYHKLIMN,

obpalleHnn PyHKLMKN B HY/b, HAUOOSbILEM U HAUMEHBIUEM 3HAYEHUSIX COYHKLIN).

22. Toukm paspbiBa PYHKLMK, NX KNACCMAIUKALMA N HAXOXOEHME.

23. Mpupauwenne doyHkuun. OnpeneneHve NpovMsBogHON. HenocpeacTBEHHOE HAXOXAEHNE MPON3BOLHOIA.

24. ['eomeTpuyeckmnin cmbicn npondsoaHon. KacatenbHas 1 HopMasb K KPUBOW B JAHHON TOYKE, UX YPaBHEHMSI.

25. MNpocTenwme npasuna HAXOX4eHUs NPON3BOLHON (MOCTOSAHHOW, CYMMbI, PA3HOCTW, MPOU3BEAEHUS U YACTHOMO
dOyHKUMR).

26. MNpownsBonHas 06paTHOW COyHKLMN.

27. NponssoaHast CNOXHON QOYHKLUNN.

28. Jlorapudommnyeckas Nnpon3soaHas, €€ NnpuMeHeHne ns HaxoxXAeH s NPOM3BOOHON CTENEHHO-NOKa3aTebHON
PYHKLMN.

29. MpounssogHble OYHKLMIA, 3a4aHHbIX NapameTpuHecKu.

30. OudbchepeHuman doyHkuun. NpocTeriumne npasuna HaxoXxaeHns auddepeHumnanos (NMOCTOSAHHON, CYMMbI, Pa3HOCTH,
NPOV3BELEHNS 1 HYACTHOrO GOyHKUMIA). MpuMeHeHne nepeoro andgdpepeHumana B NpUBNNXEHHBIX BbIYUCIEHUSIX.
31. MpoussogHble n andpdoepeHumanbl BbICLINX NOPSLKOB, UX HAXOXAEHME.
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32. Teopema Ponnsi, reoMeTpmnyeckmini CMbIC/ TEOPEMDI.

33. Teopema JlarpaHxa. [(leomeTpryeckuin cMbicn Teopembl. PopMyna KOHeYHbIX npupalleHunn JlarpaHxa. Teopema
Kowmw.

34. Mpasuno Jlonutans, ero NnpuMeHeHne ons packpbiTUs HeonpenenéHHOCTEN.

35. locTatoyHbIi NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMOHapHbIe U KPUTUYECKMNE TOYKM (PyHKUMN. HaxoxaeHne
WHTEpPBAaNoB MOHOTOHHOCTUN (PYHKLINN.

36. ToukM NoKanbHOro aKCTPEMyMa (MakCMMyMa 1 MUHUMYMa) U NoKanbHbIe SKCTPEeMyMbl oyHKLMK. Heobxonnmoe v
[OCTaTo4Hble YCNOBUS CyWEeCTBOBAHWNS NIOKaNIbHOrO 3KCTpeMyma qoyHKLNN.

37. 'nobanbHble 9KCTPEMYMbI (HAMBONbLLEE N HAVMEHBbLIEE 3HAYEHNS) (PYHKLIMU HA OTPE3KE, UX HAXOXAEeHWe ans
ondodpepeHUnpyemMon oyHKLUN.

38. MMoHATUS BbINYKNOCTW U BOFHYTOCTU (PyHKUMW. [JOCTATOYHBIA NPU3HAK BbIMNYKNOCTU (BOFHYTOCTM) COYHKLMW Ha
uHTepBane. HaxoxneHne NHTEPBANOB BbIMyKIOCTM 1 BOTHYTOCTW cpyHKUMMU. Touka nepermba rpagouka goyHKLMN, YyCNoBUS

€€ CyleCcTBOBAHMS N HAXOXAEHNE.

39. MoHsATUe acuMnToThl rpadhmnka coyHKLUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNIOBMS X CYLWECTBOBaHUS U
HaxoxaeHve.

40. N-mepHas To4ka, n-mepHoe apucpmeTmyeckoe npoctpaHctso R n. PacctosHne B R n.

41. N-mepHbiii wap. OkpecTHOCTb To4kM B R*n. Knaccndgomkaums Tovek (NnpeaenbHble, BHYyTPEHHWE, TPaHNYHbIE).
MHoxecTBa To4ek B R*n (OTKpbITblE, 3aMKHYTbIE, OFPaHNYEHHbIE, CBA3HbIE, BbINYK/bIE).

42. MNoHsTME PYHKLUM 2-X MEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpenenexus ®HIM, rpadpmk
QOYHKLMMN 2-X NEPEMEHHbIX, IMHAW U MOBEPXHOCTN YPOBHS.

43. YacTtHble n nonHoe npupaieHns OHI. Monsatusa npenena n HenpepbiBHocTU PHI. CBONCTBA GOYHKLMIA HECKONBKMX
MepeMeHHbIX HEMPEPLIBHbLIX B OFPAHUYEHHOM 1 3aMKHYTOI obnacTu.

44. YacTHble Npon3BOAHbIE MEPBOro U BbICWMX NOPSAKOB, UX HAXOXAEHME. Teopema O paBeHCTBE CMEeLWaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.

45. OndbdpepeHumansl @PHIT nepBoro v BhICWMX NOPAOKOB, MX HaxoxaeHve. NprMeHeHne nepeoro audpepeHumana B
NPUBNUXEHHBIX BEIMUCTIEHNSX.

46. NpownssogHas nNo HanpaeneHwio 1 rpagueHT OHM, B3anMOCBA3b MEXAY HUMW.

47. lMpounseoaHas HesaBHOM OYHKLMN HECKONbKUX NepeMeHHbIX. MponaeoaHas cnoxHonm OHIT.

48. Toukm noKanbHOro sKCTpeMyma (MakCumyma n MUHMMyMa) 1 nokanbHble aKcTpeMyMbl ®@HIN. CtaunoHapHbIe TOYKW.
Heobxoonmoe 1 noctatoyHoe YCnoBust NoKanbHOro akctpemyma ®OHI.

49. 'mobanbHble 3KCTPEMYMbI (Hanbonbliee 1 HAUMEHbLIEE 3HAYEHUS) CYHKLMM ABYX NEPEMEHHbBIX B OFPaHNYEHHOM
3aMKHYTOI 06n1acTu, UX HAXOXAeHUe AN AmdpdoepeHLMpyeMolt coyHKLNK.

50. MoHsATUS ckanapHoro 1 BeKTopHoro nonen. duddepeHumnanbHblie onepaumm Teopumn nons (rpaguenHT, AmsepreHuus,

poTtop, oneparop flannaca).

Cemectp 3

Tekywuin KOHTpONb

1. YCcTHbIN onpoc

Tembl 16,17, 18, 19, 20, 21, 22, 23, 24

MprmepHbIe BONPOCHI:

Tema 16. MepBoobpazHas PyHKUMN N € HaXOXAEHUE; HENMOCPEACTBEHHOE MHTEMPUPOBAHUE; MHTErPUPOBAHNE 3AMEHON

NepeMeHHON 1 No YacTsM; UHTErpupoBaHne PyHKUNUI, cogepXawmx KBaapaTHbld TPEXUNEH; UHTErpupoBaHmue NpocTbix,
NpPaBuUibHbIX U HENPABUSIbHBIX PaLMOHaNbHbIX AP0OE; MHTErPUPOBaHNE TPUTOHOMETPUYECKUX U NpPaLIMOHATBHBIX
BblpaXXeHu.

Tema 17. OueHka nHTerpana n popmyna cpefHero 3HadeHus; popmyna HetotoHa-JlenbHuua; (oopMybl 3aMeHbl
NepeMeHHOl U MHTErPUPOBAHKMS MO YaCTSM B ONPeaenéHHOM NHTerpane; NpubnuxeHHoe BblYUCEHNE ONpPeaenEHHbIX
WHTErpanos; NPUMeHeHne onpeaenéHHOro nHTerpana ons Bbl4McneHns nnowanen nnockux ouryp, oavMH oyr KpUBbIX,
06BEMOB Ten; HECOBCTBEHHbIE MHTErpasbl N0 6ECKOHEYHOMY MPOMEXYTKY NHTEFPUPOBAHNS U OT HEOrPAHUYEHHOIA
GOYHKLUK, X CXOOMMOCTb U pacXoAMMOCTb; Bbl4UCIIEHNE OBOMNHOIO UHTErpana ceefeHneM K NoBTOPHOMY; 3aMeHa
nepemMeHHbIX B IBOHOM UHTErpane; BblYMCeHMe nnowanu nnockom urypbl 1 obbema Tena ¢ MoMOLLbO ABOMHOro
WHTEerpana; MexaHnyeckme NpunoXeHns OBONHbIX UHTErPanos (BblYUCAEHNE MACChl, CTATUHECKNX MOMEHTOB, MOMEHTOB
NHepUMn, KOOPAMHAT LeHTpa TAXEeCTU NNOCKON NNacTUHbI);.

Tema 18. [1Y ¢ pasnené&HHbiMu 1 pasnensiowmmncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgka, nuHenHoe Y 1-oro

nopsiika n ypasHeHvne BepHynnu, HaxoxaeHue ux obLmX 1 HaCTHbIX PELIEHWIA.
Tema 19. Y, nonyckawowme NOHNXEHNE NOPSOKA; HAXOXAEHNE 0BWEro peleHnst NIMHERHOro ogHopoaHoro Y nopsinka

N C NOCTOSIHHBIMY KO3(PPMLIMEHTAMU; NMMHENHBIE HEOLHOPOAHbIE [1Y nopsiaka n C MOCTOSIHHBIMK KO3hhULIMEHTaMY,
HaxoXeHue 1x oBWIMX peweHnin Ons NpaBol YacTy creumanbHOro BUAA; MPUHLMM CYneprno3nUmMmn YacTHbIX PELLEeHW;

am PAEKTPOHHBH
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MeTon Bapuaunn Npon3BOJibHbIX MOCTOAHHbIX.
Tema 20. CyMMa psana, €€ BblYUCNEHME; HeobXoAUMbII NPU3HaK CXO0OMMOCTU psna; 0OCTaTOYHbIN NPU3HaK pacxognMMoCcTun

psana; Npu3Hakm CXoanMOCTU paaooB C NONOXUTENIbHbIMA YleHaMn (CpaBHeHI/IFI, ,D,anaMGepa n KOLI.II/I); NPpnU3HaK NeiibHnua

LN 3HaKoYepeoyoLMXCs PSAO0B; OLEHKA OcTaTka 3HaKoYepeayowerocs psaa; abcontoTHas 1 yCnoBHasi CXOOUMOCTb.
Tema 21. HaxoxneHve nHTepsana, paanyca abcontoTHOM CXoaMMocTr, 06nacTu CXo0AMMOCTU CTENEHHOIO pPsaa;
pasnoxeHue dpyHkuuii B psag Telinopa n MaknopeHa; npuMeHeHne CTeneHHbIX PSO0B B NPUBNMXEHHbBIX BbIYUCTEHUSX;
psobl Pypbe, PasnoXeHNe B HUX COYHKLIMIA.

Tema 22. PasmelleHusi, co4eTaHusl, NepectaHoBKM, MOACYHET X YNCNA; peleHne KOMOMHATOPHbIX 3a4a4y; Kaccu4eckoe,
reoMeTpruYEeCcKoe onpeaeneHns BepOATHOCTM; OOPMYIIbl CTOXKEHMS Y YMHOXEHUS BEPOATHOCTEN; (OOpMyna MosiHOWA
BEpoSTHOCTY; popMyna balieca; cxema n doopmyna BepHynnu; npubnunxérHole doopmynbl MyaccoHa n Myaspa-/lannaca.

Tema 23. [luckpeTHas U HenpepbiBHAs ClyyaiHble BENMYKHBI, CNOCOBbI UX 3aaHUS; YACTOBbLIE XapakTepUCTUKK
Cry4aiiHOW BENMYMHbI: MATEMATUYECKOE OXULaHWE, OUCNEPCUSs, CPELHEE KBALPATNYHOE OTKIIOHEHWE, MOLA, MELMAHA,
HayanbHble U LeHTpanbHble MOMEHTbI; CBOMCTBA MATEMATNYECKOro OXUOAHUS 1 OUCMEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHns cnyyariHbix BeNUYMH: GUHOMMUanNbHbIRA, MyaccoHa, paBHOMEpPHbIA, NokasaTteNbHbli U HOPMasbHBbIiA, KX
YMCNOBbIE XapPaKTEPUCTUKN; HEPABEHCTBO HebbllweBa; AMCKPETHAS ABYMEPHAS CnyyaiiHas BENMYMHA, 3aKOHbI
pacnpeneneHns e€ BepOsATHOCTEN U YUCTIOBbIE XapaKTEPUCTUKN.

Tema 24. OcHoBHble cnocobbl 3anvcu BbIBOPKMW: BApWaLMOHHBIV pPsia; CTaTUCTUYECKMA OUCKPETHDBIA U MHTEPBAbHbIi
psobl; rpadmyeckoe n306paxeHne CTaTUCTUYECKNX PALOB pacnpeneneHmns BblIOOpKU (MOMAWIOH, FTMCTOrpaMMa); YNCHoBble

XapakTepucTuKKM BoIBOPKM (CpenHee apudMeTnieckoe, OMcnepcus, cpeiHee KeagpaTniHoe

2. [IucbMeHHOEe gomallHee 3agaHune

Tembl 16,17, 18, 19, 20, 21, 22, 23, 24

MNpumMepHbIe BOnpocs!:

Tema 16. HaxoxneHne nepBoobpasHoit doyHKUMK. HaxoxaeHre HeonpenenéHHoro nHTerpana HenocpeacTBeHHbIM
WHTErPYPOBaHNEM, 3aMEHOI NEPEMEHHOI 1 NO YacTaM. VIHTerpnpoBaHme OyHKUWIA, COaepXalunx KBaapaTHbIN TPEXUNEH;

WHTErpupoBaHue NpocTbiX, MPaBUIbHBIX M HEMPaBWUIbHbLIX PauMoHanbHbIX Opobeit; HTerpupoBaHne
TPUrOHOMETPUYECKMX U MPPaALIMOHANbHbBIX BblpaXXeHWUA.

Tema 17. BbluncneHve onpenenéHHoro nHterpana no gopmyne HototoHa-JleinbHuua. BeluncneHne onpenenéHHoro
WHTEerpana ¢ NnpMMeHeHMeM OpPMys 3aMeHbl NEPEMEHHOMN 1 UHTErpUPOBaHUS Mo YacTsaM. MpubnnxEéHHoe BbldNCNEHNe
onpenenéHHbIX MHTErpanoB ¢ NPUMEHEHNEM KBaLpaTypHbIX doopmyn. OueHka UHTerpana u BblYUCIEHNE CPeSHEro
3Ha4YeHNs HenpepbIBHOM Ha oTpeske oyHKUMW. [puMeHeHe onpenenéHHoro nHTerpana ong Bbl4McneHuns nnowanei
MNOCKUX GoUryp, ONVH Oyr KPuBbIX, 06 bEMOB Ten. BeluncneHme nnm yctaHoBNeHne pacxoauMocTi HECOBCTBEHHBbIX
NHTErpanoB no 6eCKOHe4YHOMY NMPOMEXYTKY MHTErPUPOBAaHNS 1 OT HEOrPaHWYEHHON OYHKLUMN. BbldncneHne NoBTOPHbLIX
WHTErpanoBs. BuluncneHne OBOWHOIO MHTErpana CBEAEHUEM K MOBTOPHOMY MHTErpany. BelumcneHve oBOMHOro nHTerpana

B MONSIPHbIX KoopAauHaTtax. BelumcneHve nnowanm nnockoi qourypel 1 o6bema Tena ¢ noMoLLbio BOMHOMO UHTErpana.
MexaHuyeckne NpunoXeHns OBOMHbIX MHTErpanoB (BbIYMCIEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB NHEPLIW,
KOOPAMHAT LeHTpa TAXECTU MNOCKON NNacTuHbI).

Tema 18. HaxoxoeHne obwwumx 1 4acTHbIX pelweHnii 1Y ¢ pa3nenéHHbIMM 1 pa3aensowmMncs NepeMeHHbIMM,
onHopoAHbix [IY 1-oro nopsigka, nuHenHblx OY 1-oro nopsioka v ypasHeHus bepHynnu.

Tema 19. HaxoxaeHne obwwumx 1 4acTHbIX peleHnii npoctenwmx Y nopsaka n, Y nonyckalowmx NOHUXeHWe nopsiaka
[0 NepBoro. HaxoxaeHne obWwux 1 YaCTHbIX PELEHUIA NTMHENHBIX 0AHOPOAHbIX Y nopsiaka n ¢ NOCTOSIHHbIMU
KoadhpuLmeHTamMmn. HaxoxaeHune obwmux 1 YacTHbIX PelleHnii TMHeRHbIX HeOAHOPOAHbIX 1Y nopsnka n ¢ NOCTOSIHHBIMU
KoadhhuLIMEHTAMM 1 NPaBOLi HaCTbIo CreLlnanbHoro Buaa. HaxoxaeHune obwmnx u YacTHbIX pPelleHnii TUHERHbIX
HeogHopoAaHbIX [1Y nopsiaka n ¢ MOCTOAHHLIMU KOS(PMULIMEHTAMU C MPUMEHEHUEM MPUHLIMNA CYNeprno3nLmm YacTHbIX
pelweHnii, MeToaa Bapvaunm NPon3BOSbHbIX MOCTOSHHbIX.

Tema 20. BoluncneHue cymma psina. iccnenoBaHne Ha CXOAMMOCTb YACNOBBIX PSAOB C NPUMEHEHNEM HEOHX0AMMOro
npr3Haka CXoAUMOCTW, OCTATOYHOMO NPU3Haka PacxoouMoOCTH, NPU3HAKOB CXOAUMOCTU PSAA0B C MONOXUTENbHBIMU
uneHamu (cpaBHeHwsi, Janambepa n Kown), npuaHaka JlerbHuua nna sHakouepenyowmxcs psagos. OueHka octatka
3Hako4epenytowerocs psaa. MiccnenoeaHne YicnoBoro psaa Ha abComoTHYHO 1 YCNIOBHYIO CXOAUMOCTb.

Tema 21. HaxoxaeHve nHTepeana, pagnyca abcontoTHOM CX0AMMOCTM, 06nacTu CX0AMMOCTI CTENEHHOMO PAAa;
pasnoxeHue yHkUmMiA B pag Ternopa n MaknopeHa; NpUMeHeHNE CTEMNEHHbIX PSAAOB B NPUOANXEHHBIX BbIYUCNIEHUSIX;
psobl Pypbe, pasnoxeHne B HUX OyHKLNIA.

Tema 22. Moacyét uncna pasMmeLleHunii, codeTaHnii u nepecTaHoBoK. PeweHne koMbUHATOPHbIX 3aaa4. BeluncneHne
BEPOSITHOCTM Clly4aliHOro COBbITUSI C MPUMEHEHMEM (POPMYST KNACCUYECKOro U reOMeTPMYECKOro onpeneneHuin
BEPOATHOCTU, POPMYN CNOXEHNS Y YMHOXEHNS BEPOATHOCTEN, (OOPMY” NOMHOR BeposiTHOCTU 1 Barieca, hopmynbl
BepHynnu, npnbnuxénHeix gopmyn MNMyaccoHa n Myaepa-/lannaca.
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Tema 23. HaxoxneHne 3aKOHOB pacnpeneneHnsi BEPOSATHOCTEN OUCKPETHBIX U HEMPEPbIBHbIX CyYaHbIX BENNYMH.
BbluncneHve YNCNOBLIX XapakTePUCTUK OMCKPETHbIX Y HEMPEPbIBHbIX CyYaiHbIX BENMYUH: MaTeMaTU4eCckoro OXnaaHus,

aoucnepcun, cpenHero KeagpatnyHoro OoTkNoHeHus, Moadbl, MeonaHbl, Ha4anbHbIX U LEeHTPanbHbIX MOMEHTOB. Bbluncnenne

YMCNOBbLIX XapakTePUCTMK OCHOBHbIX 3aKOHOB pacnpeneneHuns cnyyaiHblx BENMYMH: BuHoMmanbHoro, MyaccoHa,
paBHOMEPHOr0, MOKA3aTeNbHOro, HopManbHOro. OueHka BepOSITHOCTEN CnyvaliHbiX COBbITUN C MPUMEHEHNEM HEPABEHCTB

YebbiweBa. HaxoxaeHne 3aKOHOB pacnpeeneHuns BEpOSTHOCTEN AMCKPETHBIX ABYMEPHbIX CyYaiHbIX BEMUYMH,
BbIYMCNIEHNE UX YACNOBbIX XapakTepUCTUK.

Tema 24. 3anncb BbIGOPKM B BUAE BapUALMOHHOMO psifa, CTaTUCTUYECKOrO ANCKPETHOrO Y MHTEPBANBHOMO psaa.
Mpadpryeckoe n3obpaxeHune CTaTUCTUIECKUX PSOB pacnpeneneHns Bolbopkn B BULE MONUIOHA U TMCTOrPaMMbl.
HaxoxaeHune 4ncnoBbix XapakTepUCTUK BoIOOPKM: CpeaHero apngoMeTMyeckoro, Aucrnepcumn, CpeiHero KBaapaTnyHoro
OTKNIOHEHWS, MOAbl, MEfVaHbI.

3. KoHTponbHas pabora

Tembl 16, 17, 18, 19, 20, 21

CopepxaHue ayauTopHol KOHTPObHOM paboThi:

1) HaiiTn nepBoobpasHyo hyHKLMIO; HAATX HEONPELENEHHBIA UHTErpan HEMOCPEACTBEHHBLIM MHTErPUPOBAHMEM.

2) Hantn HeonpenenéHHbI MHTerpan 3aMeHon NepeMeHHON NHTErPUPOBaHUS; MHTErPUPOBAHUEM MO YaCTSIM.

3) Haiit HeonpenenéHHbli MHTerpan oT paunMoHanbHon Apobu; TPUrOHOMETPUYECKOTO BbiPaXXEHUS; ppaLMoHanbHOMo
anrebpanyeckoro BbipaxXeHus.

4) Bbluncnntb onpenenéHHblil MHTerpan; BbIYUCIUTL UM YCTaHOBUTL PACXOAUMOCTb HECOOCTBEHHOMO MHTErpana;
BbIYUCNUTL NAOWAaAb NAOCKOW CoUrypbl, AAMHY Oyrn unv 06 bEM Tena BpalleHus.

5) BbluncnnTb NOBTOPHbIN MHTErpan; ABONHON HTerpan.

6) Haintn obwee 1 yacTHoe peweHus 1Y ¢ pasnensowmMncs nepeMeHHbIM1; ogHopoaHoro 1Y nepsoro nopsiaka.

7) Haiitn obwiee u yacTHOe pelieHust nuHeiHoro 1Y nepsoro nopsiaka: ypaBHeHus bBepHynnu.

8) Haiitn obwee n yacTHoe pelweHust [1Y BToporo nopsiaka: npocTeiiuero, 04HOPOAHOMO fIMHENHOro Y ¢ NOCTOS\HHBIMK
KoachdouumeHTaMK; HalTK obliee 1 YaCTHOE PEeLlEHNS HEOLHOPOAHOMO NUHEHOro 1Y BTOporo nopsinka ¢ nocTosSHHbIMU
KoagohuumeHTaMmn 1 nNpaBor YacTbio cneuvanbHoOro snaa.

9) UccnenoBatb Ha CXOAUMOCTb HYMCNOBOM PsL C NPYMEHEHNEM HeOBX0AUMOro NpU3Haka CXo4MMOCTM, LOCTAaTOYHOro
npuaHaka pacxoLMMOCTH, NPeLenbHOro NpuaHaka cpaBHeHns, npusHaka Janambepa, paavkanbHoro u MHTErpanbHoro
npusHaka Koww, npusHaka fleibHrua; nccnenoBatb 3HaKONEPEMEHHbIV P HA aBCOMIOTHYIO U YCNOBHYIO CXOOUMOCTb.
10) Hawtv nHTepBan, pagunyc 1 obnactb CXOLMMOCTM CTEMEHHOrO PSAA; HANTW pasnoxeHne yHKLuK B psg Teinopa,
MaknopeHa.

OkK3ameH

Bonpochbl k sk3ameHy:

Bonpochbl kK ak3ameHy:

1. MNepBoobpasHas oyHKUMs, e€ CBONCTBRA.

2. HeonpenenéHHbin nHTerpan, ycnosume ero CylwecTBOBaHNS 1 CBOMWCTBA.

3. OCHOBHblEe METOAbI MHTErPUPOBAHUSA: HEMOCPEACTBEHHOE MHTErPUPOBAHNE, UHTErPMPOBAHME 3aMEHOI NEPEMEHHOW,
WHTErpvpoBaHme rno 4acTsam.

4. HaxoxpeHve nHTerpanos OT (PyHKUMIA, cogepXawmx KBaapaTHbIi TPEXHNEH.

5. HenpasunbHas 1 npaBuibHas pauuoHanbHble Apobu, pa3noxeHue npasuibHon Apobu Ha npocTele. VIHTerpuposaHme

NPOCTbIX, NPaBUNbHbIX N HEMPaBW/IbHbIX pauOHalIbHbIX ,D,p06€I7I.
6. HaxoxneHwne NHTErpanos OT TOUrOHOMETPUYECKNX Bblpa)KeHVIVI. YHI/IBepCélJ'IbHaFI TpuroHoMeTpumyeckasa noncrtaHoBeka v

ee rpuMeHeHue.

7. HaxoxaeHve nHTerpanos oT nppaunoHanbHbIX BbipaXXeHU.

8. OnpeneneHHblil HTerpan Kak Npenen MHTerpanbHO CyMMbl, €ro FreOMETPUYECKUIA CMbICT. YCNOBUS CyLEeCTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHbIe cBOWCTBA onpegeneHHoro uHterpana. OueHusaHme nHtTerpana. Popmyna cpenHero 3Ha4eHus.

10. VIHTerpan ¢ nepeMeHHbIM BEPXHM NpeernioM 1 ero CBOMCTBa.

11. ®opmyna HetoToHa-J1enbHuua.

12. dopMynbl 3aMeHbl MEPEMEHHON 1 MHTErPUPOBAHNS MO HaCTSAM B ONPeaenéHHOM nHTerpane.

13. MpnbnnxEéHHoe BblYMCNEHE ONPeneNnéHHOro nHTerpana (ksagparypHble (0OpMy bl MPSIMO-YrOIbHUKOB, TPAMELIMIA,
CumncoHa).

14. MNnowaab NANOCKOW dourypbl 1 €€ BblYMCNEHNE C MOMOLLbIO onpeaenéHHoro nHTerpana.

15. [InvHa oyrv KprBoW 1 €€ Bbl4UCEHNE C NMOMOLLbIO ONPeaenéHHOro HTerpana.

16. O6bem Tena BpalleHNs 1 ero BbIYUCNEHUE C NMOMOLLbIO ONPeaeNeHHOro nHTerpana.

17. HecobcTBEHHbIE MHTErpanbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTENPUPOBAHUS, MX CXOLMMOCTb M PACXOAMMOCTb.
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18. HecobCcTBEHHBIE UHTErPaANbI OT HEOTPAHWNYEHHDBIX (PYHKLIMIA, NX CXOAMMOCTb U PACXOLMMOCTb.

19. [1BOMHOW UHTErpan Kak Npeaen UHTEerpanbHo CyMMbl, YCNOBME ero CyWeCcTBOBAHUS 1 FTEOMETPUYECKIUIA CMBICH.

20. OcHoBHbIe cBoicTBa OBOVHOrO UHTerpana. OueHnBaHe ABOMHOMO MHTerpana. @opMyna cpeaHero aHa4eHus.

21. MNoHATME anemeHTapHOl 0bnacTy B HaNpaBneHNM KOOPAVHATHBIX OCeit. MOBTOPHbIE MHTErPanbl, UX BbIYUCNIEHME.
BbluncneHvie BOMHOMO MHTErpana CBELEHUEM K NMOBTOPHOMY.

22. MonsipHble KOOPAMHAThI, X CBA3b C AeKapToBbiMU. dDopMyna 3aMeHbl NepeMeHHbIX B ABOMHOM MHTEerpane npu
nepexone K NnonsipHbIM KOOpAMHaTaM.

23. BbluncneHune nnowanm nnockow cpurypbl 1 06 bEMa LMNMHAPUYECKOrO TENa C MOMOLLbIO ABOVHOMO UHTErpana.

24. ToHaTue onddhbepeHUnanbHOro ypaBHEHNS NEPBOro NOPSiaKa, pasnuyHbie (0OpPMbl ero 3anucu. PelieHne, HavanbHble

ycnosusi, oblee 1 yactHoe pelweHns 1Y nepeoro nopsaka. 3aaaya Koww.

25. 1Y ¢ pasgenéHHbiMn 1 pasaensiowmmMmcs NepeMeHHbIMU, NX PeELLEHNE.

26. OnHopogaHble 1Y nepsoro nopsiaka, nx pelweHue.

27. NNunenHoe 1Y nepBoro nopsaka u ero peweHue. YpaBHeHne bepHynnu v ero peweHue.

28. IndbgpepeHumanbHoe ypaBHeHVe nopsaka n, pasnnyHole opMbl ero 3anucu. PelueHne, HadanbHble ycnosus, obliee

1 YacTHoe peweHns Y nopsaka n. 3agada Koww.

29. [1Y nopsiaka n, nonyckarwowme NoOHWXeHWe Nopsaka, nx peleHue.

30. MoHATUE NMHERHOM 3aBUCMMOCTY U HE3ABUCMMOCTN CUCTEMbI coyHKLMIA. Onpenenntens BpoHckoro. MNprumepsl
NNHENHO He3aBUCKMbIX CUCTEM CPYHKLNIA.

31. NuHenHoe OY nopsagka n. OgHopogHble n HeogHopodHbie J1OY. CBoNCTBa YaCTHbIX PELEeHNiA, doyHOaMeHTanbHas
cuctema pewenuin OJ10Y.

32. CtpykTypa obwero pelweHus ogHopoaHoro JIAY nopsaka n. CTpykTypa obuero peweHns HeogHopoaHoro J1OY
nopsgka n. NpuHUMN cynepnosnumm YacTHbIX PELLEHNA.

33. OJ1Y nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdpuumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuiero pewerns ONOY, Korna KOpHU XapakTepUCTUHECKOro ypaBHEHNS - AeACTBUTENbHBIE U PA3NIMYHbIE.

34. OJ10Y nopsapaka n ¢ NOCTOSHHBIMM Ko3dodpuumeHTaMn. Xapakrepuctmyeckoe ypasHeHue. HaxoxaeHme PCP u
obuero pewexnst ONOY, korga KOPHU XapakTepnCTUHECKOrO YPaBHEHNS - AEACTBUTENbHBIE U €CTb KpaTHbIE.

35. OJ1Y nopsiaka n ¢ MOCTOSAHHbIMK KO3dhdhuumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero pewexns ONOY, Korna KoOpHU XapakTepuCcTUHECKOro ypaBHEHNS - KOMMNIEKCHO-COMPSXEHHbIE.

36. HaxoxneHue yacTtHoro pewexns HITAY nopsaka ¢ NOCTOSHHbIMU KOShhULMEHTAMU U NPABOI 4acTbiO
crneumanbHoro Bnaa.

37. MeTopn Bapuaumy Npomn3BOJbHBIX MOCTOSIHHBIX HAX0XAeHus obwero pewexus HOY nopsaka n ¢ NOCTOSAHHbIMU
Ko3agpprLMeHTaMn 1 NPOU3BONBLHOW NPAaBOI YaCTbiO.

38. MoHsATue yncnosoro paga (HP). HYactuyHas cymma un octatok paga. Cxogawmecs u pacxopswmecs psobl. Cymma
psoa.

39. OCHOBHbIEe CBOMCTBA CXOASWMXCS PSA0B. He06X0AUMBIA NPU3HAK CXOAMMOCTM U LOCTATOYHBIV NPU3HaK
pacxonmMmocTu paaa.

40. [JocTaTto4Hble NPU3HaKN CPaBHEHNS (KNacCU4Yeckuin n npenenbHbii) CX0OAMMOCTU PALAOB C NMONOXUTENbHBIMM
yneHamu.

41. DTaNoHHbIE YNCNOBbIE PSLbI (FEOMETPUYHECKMA 1 0B0BWEHHBI rapPMOHUYECKHUIA), YCNOBUS X CXOAUMOCTU U
pacxoomMMoCTw.

42. NloctaTouHble NpusHaku Jdanambepa n Kown cXoanmMocTi psnoB ¢ NONOXUTENbHBIMU YiEHA-MU, YCNIOBUS X
NPYMEHUMOCTMN.

43. 3Hakouepepyowmiics yucnosoin paa. MpuaHak JleinbHuua. OueHka CyMMbl 3HaKo4Yepeoytolwerocs psina 1 ero
ocTarka.

44. 3HakonepeMeHHbI YACNOBOM psiL. ABCOMIOTHO 1 YCNOBHO CXOASAIMECS YNACOBbIE PALbI, X CBONCTBA. [locTaTOuHbIi
NPY3HaK CXOAMMOCTUN 3HAKOMEPEMEHHOro psaa.

45. dyHKkumoHanbHbl psa (PP). HactuyHas cymma, ocTaTok, To4ka CXOAMMOCTU, obnacTb onpeaeneHns n obnactb
cxogumocTn PP. Cymma chyHKLMOHaNbHOro psiaa. ABContoTHo cxoswmecs OP.

46. CteneHHoit pag. MpuaHak Abens abCconoTHOM CXOAMMOCTM CTENEHHOrO psifa. Paanyc n nHtepsan abconoTHOM
CXOOUMOCTUM CTEMEHHOrO paaa.

47. HaxoxneHuwe obnactu 06bl4HON 1 aBCONOTHOM CXOAMMOCTM CTENEHHOrO psiaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pso0B.

48. Psanpl Telinopa n MaknopeHa. PasnoxeHue cpyHkuunii B pag Teinopa. MpumeHeHue psaa Teinopa B NPUBAnNXEHHbIX

BbIYUCNIEHUSIX.
49. TpuroHomeTpuyeckunin psa. Pso ®ypbe. PasnoxeHve dpyHkunii B pag Pypbe. Paagbl dypbe ons 4ETHbIX U HEYETHbBIX
COYHKUMIA.

50. MpeameT Teopun BeposiTHocTel. MOHATUS CRyYaitHOro aKCcnepuMeHTa, cnydanHoro cobbltns. CBOMCTBO
CTaTUCTUYECKON YCTOMYMBOCTU UCXOO0B CNy4aNHOro SKCrnepuMeHTa.
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51. 9nemeHTapHoe cobbiTre. MpocTpaHCTBO aneMeHTapHbIX cobbiTuil Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO Q .
LocToBepHoe 1 HEBO3MOXHOE cobbiTus. [NpeacTasneHve cobbiTuii B BUAE anarpamm diinepa-BeHHa.

52. [lelicTBUS HaQ CnyyYainHbIMK COBLITUSIMW, UX reoMeTpUYeckas UNNDCTpaLMs C MOMOLbI0 Ana-rpamm diinepa-BeHHa.
COBMeCTHbIE 1 HECOBMECTHbIE, NPOTUBOMONOXHbIE COBLITUS.

53. KombrHaTopuka: npaBmna CyMMbl M NPON3BELEHUS; COYETAHMS, PA3MELLEHUS U NEPECTAHOBKU, NOACYET UX YyMcna.
54. PaBHOBO3MOXHbIe cobbITUS. Knaccuyeckoe onpeneneHme BeposTHOCTW. HacToTa, OTHOCK-TeNbHAs YacToTa
nosiBneHns cobbiTns. CTaTucTUyeckoe onpeneneHme BEPOSITHOCTU.

55. OCHOBHbIE CBOCTBA BEPOSTHOCTM. YCNOBHAS BEPOSTHOCTb COBLITUS. 3aBUCUMBIE N HE3ABUCKMbIE COBbLITUS.
DopMynbl CIIOXEHUS U YMHOXEHUS BEPOSTHOCTEN (NS ABYX COOLITUIA).

56. MonHas rpynna cobbiTuii, runoTtedsl. PopMysbl NONHOM BEPOSiTHOCTY, Baiieca.

57. MosTopHble ncnbitaHns. Cxema BepHynnu. dopmyna BepHynnu. MpubnuxéxHble chopmynbl MNMyaccoHa u
Myaspa-Jlannaca.

58. MoHsATue cnyyariHo BenuynHbl (CB). dyHKUUS pacnpeneneHns Cny4yanHon BENMYMHbl 1 €€ OCHOBHbIE CBONCTBA.
59. OuckpeTHas cnyyaiHas sennynHa (JCB). Pan pacnpeneneHus, MHOroyronbHvMK pacnpeneneHus, oyHKUms
pacnpenenenns JCB, nx noctpoeHue.

60. HenpepbisHas cnyyainHas BenndnHa (HCB). ®yHkumns nnoTHOCTU pacnpeneneHns, eé 0CHOB-Hble CBONCTBA.
MNpencraBneHune cyHkummn pacnpeneneHus HCB yepes coyHKUMIO NIOTHOCTM pacnpeneneHms.

61. Matematnyeckoe oxungaHme QUCKPETHOM U HEMPEPbLIBHON cryyaliHon BenuynH. OCHOBHbIE CBONCTBA
MaTemMaTn4eckoro OXunaaHus.

62. [lncnepcus n cpenHee KBanpaTuyHOe OTKNOHEHUE CnyyYanHol BenuinHbl. OCHOBHbIE CBONCTBA ANCMEPCUMN.
BbluncneHve oncnepcum ONCKPETHON 1 HEMPEPbLIBHOMN CRyYaHbIX BEUYUH.

63. HayanbHble 1 LeHTpanbHble MOMEHTbI K-0ro nopsaka, B3anMocBa3b MeX Ay HUMU. ACMMETpUsi N aKcLecc.

64. briHoMManbHbIn 3akoH pacnpenenenns LCB, ero YncnoBble XapakTEPUCTUKU (MaTeMaTNYECKOE OXUAAHNE 1
ancnepcus).

65. lMyaccoHoBckuin 3akoH pacnpenenerns ICB, ero 4ncnoBbie xapakTepUCTUKUN (MAaTeEMATUYECKOE OXMOAHNE U
ancnepcus).

66. PaBHoMepHbIi 3akoH pacnpeneneHms HCB, ero 4ncnosbie xapakTepUCTUKN (MaTeMaTmiyeckoe oXuaaHne un
ancnepcus).

67. NokasaTtenbHblil 3aKoH pacnpegeneHns HCB, ero 4yncnosbie XapakTepuUcTUKn (MateMaTnyeckoe oxngaHme un
ancnepcus).

68. HopmanbHbili 3akoH pacnpenenerus HCB, ero 4ncnosble xapakTepucTuky (MateMatmyeckoe oxuaaHume,
nncnepcus). CTaHoapTHbIA HOPManbHbIA 3aKOH pacnpeneneHns. NHterpan Jlannaca v ero npuMeHeHve ans
BbIYMCNEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenéHHon CB B 3anaHHbI uHTepBan. Npasmno ?Tpéx curm?.
69. HepaBeHcTBO Yebbiwesa. MoHsATE 0 3akoHax HONbWMX YACEN W LIEHTPaNbHOW NPenenbHO TEopeEMe Teopun
BEPOATHOCTEN.

70. NMpeamet matematuyeckorn ctatucTnkm. OCHOBHbIE 3a4a4yv MaTeMaTUYECKO CTaTUCTUKN. B3anmoceasb
mMaTeMaTunyeckomn CTaTUCTUKN U TEOPUM BEPOSATHOCTEMN.

71. l'eHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHbIE CNOCOOLI OpraHu3auuy BoIBOpKM (MOBTOPHLIA 1 6ECNOBTOPHbIN
ot6op). PenpeseHTatuBHOCTb BbiIbopkM. CnyyaitHas Bolbopka. BoIBOpPOYHbI MeTOA, Kak OCHOBHOI METOL,
mMaTemMaTn4yeckon CTaTUCTUKM.

72. BapuaunoHHbilii psg. MegnaHa u paamax BbiBOpKM, X HAX0XLEHUE.

73. CTaTucTnyeckuii psn pacnpeneneHus Bbloopku. IHTepBanbHbliA CTAaTUCTUHECKMIA PSf U ero MOCTPOEHNE.
"padprueckoe npencraBneHne BolBOPKM: MOANIOH, FTMCTOrPamMMma, nx NocTpoeHue.

74. CpenHee apngMeTyHeckoe BbIBOPKM, €ro CBONCTBA W BbIYMCIEHNME.

75. Odcnepcus BoIGOpKM, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Bolbopky. BaavMocesab avcnepcuii.

6.4 MeToounueckne matepuanbl, onpenensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNEeTEeHLUN

B KDY pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntoroesas
goopma KoHTpons - B 50 6annos.

Insa 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Lins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIM ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 1 14
AMCKyccun, oTBEeYatoT Ha Bonpockl npenogasatens. OueHnsBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

MucbMeHHoe  [O6yyalolumecs NonyyaroT 3ajaHue Mo OCBEWEHNIO ONpeienéHHbIX TeOPeTUYECKMX
JomallHee BOMPOCOB UM pelueHunto 3aad. PaboTta BbINONHAETCS NMMCbMEHHO OOMa U 2 14
3afaHve cnaétcs npenopasatento. OUeHVBAOTCS BNaaeHe Matepuanom no teme
paboTbl, aHaNUTNYECKMe CrnocobHOCTU, BNafieHue MeToAaMM1, YMEHNS N HaBbIKW,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 3 22
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HABbIKU 1 YMEHWS Mpu aHanuse
NPOoBNEMHBIX CUTYaLUA N PeLleHN NPaKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb

YCcTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 1 14
OMCKyccun, 0TBEYatoT Ha Bonpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNUpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

MucbmeHHoe  |OB6yyarowmecs noayyatoT 3a4aHne No OCBELLEHMIO ONpeaenéHHbIX TE0OPETUYECKNX
JomallHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSAETCS NMCbMEHHO AoMa U 2 14
3anaHve cnaétcs npenogasatento. OUeHMBAOTCS BNaAeHWe MateprasnoMm no Teme
paboTbl, aHaNUTUYeckme cnocobHOCTW, BNadeHne MeToaaMun, YMeHNs 1 HaBblkK,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoi pabotbl. Obyyatowmecs
paboTa nony4aroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. PaboTa 3 22
BbINOJIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasartento. OueHnBarTCs
BrafeHne matepuanom no teme paboTbl, aHANMUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0AUMblE AN BbINOMHEHWS 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEpPKY OCBOEHMS AUCUMMNIVHBI. DK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no sceM temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BnafeHe Matepunanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS Npu
aHanuse NpobneMHbIX CUTyaunii U peleH NPakTUYecKx 3aaaHuni.

Cemectp 3
TekyLLUA KOHTPONb

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HA NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNaNAMW, COOBIWEHNSAMM, NONONHEHNSIMW, YHaCTBYIOT B
OMCKycCcUW, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHuBaeTcs ypoBeHb
[loMallHel NOAroTOBKM MO TEME, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBATb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 2 14
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

pa6OTbI, aHannTunyeckue CI'IOCO6HOCTVI, BnageHne mMetogamun, ymMeHunsa U HaBblku,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3a8aHus Ans NpoBEpPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 3 22
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMANHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNageHne MatepuasnoM, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NPobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aaaHniA.

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMANHbI (MOAYNS)
OcBoeHMe aucLUMnnnHbI (MOoYNs) Npeanonaraet U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/1EKTPOHHOM BUAE - YEPEe3 3NEKTPOHHbIE BMBNNOTEYHbIE CUCTEMBI HA OCHOBAHMM 3akto4eHHbIX KDY norosopos ¢
npaBoobnagaTensMm 1 npenocTasneHHbIX goctynos HYMN KoY;

- B MeYaTHOM BUAE - B (hpoHae 6ubnuotekn HabepexHouenHuHeKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyatoT y4ebHyo nutepatypy Ha aboHEMeHTE Mo YnTaTenbCckum Bunetam B COOTBETCTBUM C MPaBUNaMmM Nonb30BaHms
61bNNoTEKON.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM NpY BBELEHMM 0BYYatoLLMMCSt CBOEro NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHMM NevaTHbIX N3aaHnin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 ak3emnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNNHBI (MOOYNS),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMu 3NeKTPOHHbIX U3LAHUIA U NMPU N3MEHEHWW KOMMIEKTOBAHUS (OOHA0B HrbnnoTteku
HabepexHouenHuHckoro nHetutyTa (punuana) Kdy.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

EqWorld Mup matemaTnyeckux ypasHeHui - http://eqworld.ipmnet.ru
Math24.ru Beicwas matematuka - http://math24.ru
EcTtecTBeHHO-Hay4YHbli 06pa3oBatenbHblii nopTtan - http://www.en.edu.ru
WHTepHeT-nopTan pecypcos no matemartuke - http://www.math.ru

9. MeToguueckue ykasaHusi oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaumm

nexkunm Ha nekumsx nanaraetcs teopeTunyeckuii matepman. NMpuyém KOHCMEKT NeKUuiA, OCTaKWMIACS y
CTYLLEHTOB B Pe3ynbTaTe UX NMPOCNYLWNBAHWS, HE MOXET MOMHOCTBIO 3aMeHUTb y4ebHrKa, ero Lenb -
(POPMYNMPOBKA OCHOBHBIX YTBEPXAEHWIA 1 onpefeneHuid. MNpocnywas nekuuo, CTYAEHT OOMXeH
03HaKoOMUTbCS ¢ Bonee NoapPoBHLIM M3NOXEHVEM MaTepuana B y4ebHrKax 13 cnmcka OCHOBHOM 1
LOMONHUTENLHOW NMTEepaTypbl. JIeKuMmn MOryT NpOBOANTLCS KaK B TPAAULMOHHON (hopMe B
aynmTopun, Tak U JUCTAHUMOHHO, C MPYMEHEHNEM COBPEMEHHbBIX LMAPOBLIX 06pa30BaTENbHbIX
TEXHONOrWI, Ha cnegyowux nnatopmax u pecypcax: B komange "Microsoft Teams", B BuptyanbHoii
ayouTopun.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckme | idyyeHne gucumnnnHbl nogpasymeBaeT He TONbKO OBlafeHNe TEOPETUHECKUM MaTEPUANoM, HO 1

3aHAaTNA nony4yeHne NpakTMYeCckmx HaBbIKOB PELEHNS 3a8ay Ha ayaUTOPHbIX NPaKTUYECKNX 3aHATUAX, LNS
6onee rnybokoro NOHMMaHWs pasfenos AUCLMIMIMHLI, a TaKXe pasBuTre abCTPakTHOrO MbILIEHNS U
CMOCOBHOCTM CaMOCTOSTENBHO [0Ka3blBATh YACTHbIE YTBEPXAEHUS. [1pakTMieckne 3aHATUS MOryT
MOTyT NPOBOAMTLCS Kak B TPAAULMOHHON hOpME B ayAUTOPMU, TaK U AMCTAHLMOHHO, C NPUMEHEHEM
COBPEMEHHbIX LIMGPPOBbIX 06pa30BaTeNbHbLIX TEXHOMOMMIA, HA CneaywWwmx NnatgopMax u pecypcax: B
komaHge "Microsoft Teams", B BupTyanbHoi ayamtopuu.

camocTosi- | CamocTosiTenbHas paboTta - 3T0 BUL 3aHSATUSA, HA KOTOPOM oByyatomecs ¢ onpenenéHHon nonei
TenbHas CaMOCTOATENDbHOCTW BbINONIHAKOT Pa3/IM4HOro pona 3anaHus, npunaras HGOﬁXO,EI,I/IMbIe ans aToro
pa60Ta YMCTBEHHbIE YCUNNA U NPOoSABNAA HaBblKM CAMOKOHTPOMA N CaMOKOppeKLUni. CamocToaTenbHas
paboTa BktoHaeT B cebsi: n3yyeHme TeopeTMHeckoro Mmatepuana no KOHCnekTam fnekunin n
y‘-leﬁHVIKaM; BbINONMHEHNE MNCbMEHHbIX AOMALWHUNX 3aJJ,aHVII7I; noAroToBky K ayauTOPHbIM KOHTPO/IbHbIM
paéoTaM; noAroToBKy K TeopeTnyeCcknM onpocam Ha NpakTUnHeCKnxX 3aHATUAX; NOAroTOBKY K
9K3aMeHy/3a4éry.

nucbMeHHoe | [Insi BbINONHEHUs AoMaLIHMX NPaKTUYeCKUX 3aaaHnii obydalolmnincs NoMXeH NoBTOPUTb
[loMallHee | COOTBETCTBYIOWMIA TEOPETUYECKUI MaTepmran, BHUMaTENbHO, C BbINMONHEHNEM BCeX OeCTBUIA Ha
3agaHue | bymare, pa3obpaTb pelléHHble Ha ayanTOPHOM NPaKTMYECKOM 3aHATUM NPUMepk! 1 Noc/e 3Toro
NPUCTYNUTb K PelleHnto 3aad, NPeanoXeHHbIX [N CaMOCTOATENbHOro peleHus. MNpakTuyeckme
3a4aHus, BbIMONHEHHbIE B ayMTOPUM, NpeHa3Ha4YeHbl AN yKa3aHUs obIMX METOI0B PeLleHUs
3a4a4 onpenenéHHoro Tuna. 3akpenuTb HaBbIKM, MOXHO NLLb CAMOCTOSITE/NIbHO BbIMOMHMB AOMAaLIHKE
npakTuyeckme 3anaHus. BuinonHeHne goMalliHKX 3a0aHuWi NpoBepsieTcs npernogasaTtenem Ha
NPaKkTU4eckoM 3aHsATUK. [pur BbINONHEHUN NUCbMEHHOMO JOMALLHEro 3anaHns HeobxoaMMo
npuaepXuneaTbcs cneayowmx npasun: 1) 3agaHne OONXHO ObiTb BbINOMHEHO B OTAENbHO
yYeHMYECKOon TeTpaau C NonsiMM He MeHee 3 CM NS 3aMedaHuii npenoaasartens; 2) BHaYane
yKa3blBaloTCA Ha3BaHWe AUCUMMINHLI; HOMepa peluaemblx 3agay; ®.M.0. cTyneHTa, BhIMONHMBLLETO
paboTy, ero Homep rpynmnbl; 3) yCnoBust 3aa4 NepenuceiBaloTcs NMOHOCTbIO, 663 CoKpaLeHns CNoB;
NpMBOAMTCS NOAPOOHOE pelleHre 3aaa4 (4epPTeXn MOXHO BbIMONHATb aKKypaTHO OT PykKW), B KOHLE
peleHnst NPMBOANTCS OTBET; 4) B paboTy OONXHbI 6biTb BKIOYEHbI BCE 3a4a4u, yKa3aHHbIe B
3a4aHun, CTPOro Mo NopsioKy HOMepoB; 5) BbiNoNHeHHas paboTa coaéTcs Ha NPOBEpPKY; eCnu B
paboTe UMetoTCa oWKnbKK, CTYOEHT OOMXEH BbINOMHUTL Bee TpeboBaHUs Nnpenoaasartens,
N3N0XEHHbIE B peLieH3nn 1 caatb paboTy C MCNpaBNeHMsIMU Ha NMOBTOPHYIO NPOBEPKY; 6) H1Kakune
McnpaBneHns B TEKCTE yXXe NpoBepeHHon paboThbl He AONyCcKakoTCs; BCe UCNpaBneHus
3anuchbIBalOTCS NOCNE PeLeH3nn npenonaeaTens ¢ ykasaHWeM HoMepa 3anaqu, K KOTOPOi OTHOCATCS!
LIOMONHEHNSA 1 UcnpaBneHust; 7) pabota MoxXeT ObiTb BbINONHEHA 3aHOBO B C/lyYae BblSBNEHMS
CepbE3HbIX 3aMevaHnit 1 oWnboK.

KOHTponbHas | Mpy NoaroToBKe K ayAUTOPHBIM KOHTPONbHBIM paboTam cnefsyeT NOBTOPUTb COOTBETCTBYIOLLNIA
paboTa TEOPETUYECKNI MaTepUan, a Takxe MPOCMOTPETb NPaKTUYECKME 3a4aHusl, KOTopble pasbrpanuce u
pewanucb Ha ayMTOPHbIX 3aHATUSX U ooMa. [poBoaMTCA KOHTPOMbHAas paboTta no MHAMBULYaANbHbIM
3a4aHvsIM, NPEeLNOXEHHbIM NpenogasaTeneM. Bpems BbiNONHEHUS KOHTPONbHOM paboTsl 1 yac 30
MUHYT. MpUMepHble 3a8aHUS KOHTPONbHBIX PaboT NprBeLeHb! B pasaene 6.3 paboyeit nporpammbi.
KoHTpornbHas paboTa MOXET NPOBOANTLCS Kak B TPAAULMOHHON (DOpME B ayAnTOPWM, Tak 1
LUCTAHUMOHHO, C NPVMEHEHNEM COBPEMEHHDBIX LMAPOBLIX 06pa30BaTeNbHbIX TEXHONOMMI, Ha
cnegylowmx nnatgopmax n pecypcax: B komange "Microsoft Teams", B BupTyanbHoi ayautopun.

YCTHbIA ONPOC | YCTHbIA ONPOC Ha NPaKTUYECKOM 3aHATUM NpeanonaraeTt Kak onpoc TeopeTnyeckoro marepmana no
TeMe 3aHATUS, NPOBOAUMOro B €ro Havane, Tak 1 onpoc NPeanoXeHHbIX npenogasarenem
NpPakTUYEeCKMX N TEOPETUYECKNX 3a0aHUIA AN CaMOCTOATENbHOrO PeWeHns Ha ayaJuTOpPHOM
npakTu4eckom 3aHaTuun. [Npn NoaroToBke K yCTHOMY OMNPOCY TEOPETUYECKOro MaTepuana cnegyet
OPVEHTNPOBATLCS HA BOMPOCHI, ykasaHHble B pasfene 6.3 pabouei nporpamMmbl, Ha KOHCNEKTbI
nekunii, a Takxe y4ebHNKM N3 PEKOMEHA0BAHHOMO CN1CKa NUTepaTypbl. YCTHbI ONpoC MOXET
NPOBOANTLCS KakK B TPAAMLIMOHHON (hOpPME B ayanTOPUK, Tak U AUCTAHLUNOHHO, C NPUMEHEHNEM
COBPEMEHHbIX LIMGPPOoBbIX 06pa30oBaTeNbHbIX TEXHOMOMMIA, HA Cneaywmx nnatgopMax u pecypcax: B
komaHge "Microsoft Teams", B BupTyanbHoi ayamtopuu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3avet 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS ANCUMNIMHBLL. MOXEeT NpoBoANTLCSA Kak B
YCTHO-NCbMEHHOI chopme no Bunetam, Tak U B oOpMe NMCbMEHHOI 3a4€THOI paboThl. B cnyyae
NpuMeHeHUst B 06pa3oBaTeibHOM MPOLECCe AMCTaHLMOHHbIX 06pa30BaTeNbHbIX TEXHOMOTUIA,
obyyatowmecs coarT 3a4éT Ha cnenyowmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams”, B
BupTtyanbHon ayautopumn. bunet cogepXxuT asa TeopeTuyeckmnx Bornpoca u npumep, Bpems Ha
MOArOTOBKY K OTBETY - 20 MUHYT. MNMucbMeHHas 3a4étHas paboTta conepxut 14-16 3apaHuii, Bpems
BbINONHeHNs - 90 MyuHyT. OueHMBaeTCa BnageHue Matepmanom, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXHbIE 3HAHWUS, HABLIKW U YMEHMWS NPY PELIEHNI NPAKTUYECKNX 3a4aHNA.
Mpu noaroToBke k coaye 3a4éta HEOHX0AMMO ONUPATLCS, MPEXAe BCEro, Ha KOHCNEKTbI NeKUnii 1
PEKOMEH0BaHHbIE UCTOYHUKK MHCDOpMaLUn.

3K3ameH OK3aMeH HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCUMNANHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW chopMe Mo bunetam, Tak U B (DOPME NMUCbMEHHOW 3K3aMeHaLMOoHHol paboTel. B
cnyyae npuMeHeHns B 06pasoBaTenbHOM NPOLECCE AUCTAHUMOHHBIX 06pa3oBaTenbHbIX TEXHOMNOMUIA,
obyyatowmecs caalT 3a4é€T Ha cnedyolwmx nnaTgopmax n pecypcax: B komaHge "Microsoft Teams”, B
BupTyanbHoi ayamtopun. bBunet cogepXxuT asa TeopetuHeckmnx Bonpoca 1 npumep, BpeMs Ha
MOAroTOBKY K 0TBETY - 20 MUHYT. [MuCbMeHHasi ak3aMeHaLUnoHHas paboTta cogepXxuT 14-16 3anaHui,
BpeMs BbINONHeHNs - 90 MnHyT. OLeHnBaeTCs BNageHue MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWS!, HABbIKW 1 YMEHUS NPU PELIEHNN NPAKTUYECKUX 3aLaHUIA.
Mpn NoaroToBke K coaye ak3ameHa HeobX04MMO onNMpaThbCsl, NPEXAe BCEro, Ha KOHCNEKTbI NEKLWA 1
PEKOMEHA0BAHHBIE UCTOYHUKM MHCpOPMaLLMK, BECb 00bEM paboTbl PEKOMEHOYETCS pacnpenensitb
paBHOMEPHO MO OHSAM, OTBEAEHHbIM A1 NOATOTOBKW K 9K3aMeHY 1 KOHTPONMPOBATb KaXdbl OeHb
BbINOMHEHNS PabOoThI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKIOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHGOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst oNsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBneHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHIKOB -

HanpuMep, Tak, 4Tobbl LA C HapyWeHUSMI Cryxa NonyYanu MHoPMaLUMIO BU3yanbHO, C HAPYLWEHUAMN 3PEHNS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusaMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuto 20.03.01
"TexHocepHas 6e3onacHOCTb" M Npochunto Noarotoeku "OxpaHa NpUPoLHON cpefbl U pecypcocbepexeHme”.
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Mpun.: c. 498-509. - B nep. - ISBN 978-5-8114-1024-9. - TekcT : HenocpenctseHHbIn. (100 ak3.)

4. Mbiwkunc A. L. Nekumnn no Beicwe matematuke: yuebHoe nocobue / A. . Mbiwkuc. - CaHkT-MNetepbypr : N3a-80
NaHb', 2009. - 688 c. - ISBN 978-5-8114-0572-5. - TeKCT : HENOCPEACTBEHHBIN. (46 3K3.)

5. McbMeHHbI 1. T. KOHCNEKT NeKumii No BLICILEA MaTeMaTUKe: NONHbIN Kypc: y4ebHuK ans By30B / [.T. [MCbMEHHbIN. -
9-e n3g . - Mocksa: Alipuc-npecc, 2011. - 608 c. - ISBN 978-5-8112-3775-3 - TekCT : HENOCPEeACTBEHHbIN. (36 9K3.)

JononHutenbHasa nuTteparypa:

1. AHTOHOB B. /. OnemeHTapHas matematuka ans nepBokypcHuUka : y4ebHoe nocobue / B. U. AHToHOB, ®. . Koneneswnu.
- CaHkT-leTepbypr : NlaHb, 2013. - 112 ¢. - ISBN 978-5-8114-1413-0. - URL: https://e.lanbook.com/book/5701 (nata
obpauweHns: 30.07.2020). - TEKCT : INEKTPOHHbIN

2. Bnagumnpckuin b. M. Matematuka: obwmii kypc : yuebHuk / 5. M. Bnagumupcknii, A. B. MopcTko, A. M.
Epycanumckuii. - 4-e nsn., ctep. - CaHkt-Metepbypr : JlaHb, 2008. - 959 ¢ : un., Tabn. - ([YuebHukmn ans By30B.
CneumnanbHas nutepartypal). - don. MO. - B nep. - bubnuorp.: c. 948-950. - NpeaMm. ykas.: ¢. 951-957. - ISBN
978-5-8114-0445-2. - TekCT : HENOCPEOCTBEHHbIN. (65 9K3.)

3. Matematvka B npumepax 1 3agadax: y4ebHoe nocobue / J1.H. XypbeHko, I".A. HukoHosa, H.B. HukoHoea, O.M.
Hertspesa. - Mocksa : MH®PA-M, 2010. - 372 c. - (Bbicliee obpasosaHue). - ISBN 978-5-16-003841-4. - URL:
https://znanium.com/catalog/product/209484 (pata obpaueHus: 30.07.2020). - TeKCT : 3N1EeKTPOHHbIA.

4. 3apayHunK Mo Bbicwel MateMaTrke 4ns By30B : yuebHoe nocobue / B. H. 3emckos, C. I'. KanbHeit, B. B. JlecuH, A. C.
Mocnenos ; non penakumvei A. C. MNMocnenosa. - 2-e n3g., ctep. - CaHkT-Metepbypr : JlaHb, 2011. - 512 ¢. - ISBN
978-5-8114-1024-8. - URL: https://e.lanbook.com/book/1809 (nata obpatweHms: 30.07.2020). - TEKCT : 3NEKTPOHHbINA.

5. Kypc Bbiclwen MmatemMatuku : BBEAEeHMEe B MaTeMaTM4eckuin aHanms, amdgepeHumanbHoe UCHUCIEHNE: NEKLNN U
npakTrkyM : yduebHoe nocobue / [aBT.kon.: J1. A. KysHeuoB v gp.] ; nog pea. U. M. MeTtpyuwko. - 4-e n3g., ctep. -
CankT-MNeTepbypr : NaHb, 2009. - 288 c. : un. - (Y4ebHuKM Ans By30B : cnieumanbHas nutepatypa). - Mpun.: c. 243-269. -
Pek. MO. - B nep. - bubnuorp.: c. 283. - ISBN 978-5-8114-0578-7. - TekCT : HENMOCPEACTBEHHbIN. (29 3K3.)

6. Kypc Bbiclueli MaTeMaTUKW: MHTErpanbHoe ncHncneHne, yHKLMM HECKONbKNX NePEMEHHbIX, AnddepeHumanbHble
ypaBHEHUS: NeKUMM N NpakTUkyMm : yyebHoe nocobue / [H. B. M'ynuyes n gp.] ; noa obw. pea. M. M. MeTpywko. - 2-e usg.,
ctep. - CaHkT- MNeTepbypr : NaHb, 2008. - 608 ¢ : un. - (Kypc Bbicluein MaTemaTuku. YuebHnkn ans By3os. CneuunanbHas
nuTepartypa). - Pek. MO. - B nep. - bubnuorp.: c. 595. - ISBN 978-5-8114-0633-3. - TekcT : HENnocpeacTBeHHbIN (29 3k3.)

7. Kypc BbiClIel MaTeMaTuku : KpaTHble MHTErpasbl, BEKTOPHbI aHann3 : NeKuun 1 NpakTukym : yuebHoe nocobue / [aBT.
kon.: H. B. l'ynnues n ap.] ; noa pea. M. M. MeTpywko. - 3-e usga., ctep. - CaHkT-MNeTtepbypr : NaHb, 2008. - 318 ¢ : un. -
(YuebHukm ons By30B : cneunansHas nutepatypa). - Pek. MO. - B nep. - Bubnwuorp.: c. 313. - ISBN 978-5-8114-0727-9. -
TekcT : HenocpeacTBEHHbIN. (29 3K3.)

8. Kypc Bbiclel MaTeMaTuku : Teopust BEPOATHOCTEN : NeKUMM 1 NPaKTUKyM : y4ebHoe nocobue ans By3os / [aBT. kon.: U.
M. NeTpywko n ap.] ; nog obw. pen. N. M. Metpywwko. - 3-e n3g., ctep. - Cankt-Metepbypr : JlaHb, 2008. - 347 ¢ : vn. -
(YuebHukmn ansi By30B : crieumanbHas nutepatypa). - Mpun.: ¢. 337-341. - Oon. MO. - B nep. - bubnuorp.: c. 342. - ISBN
978-5-8114-0728-6. - TeKCT : HENOCPEACTBEHHbINA. (29 9K3.)
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9. CbopHUK 3a4a4 No BbICLER MaTEMATHKE C KOHTPONbHbIMK paboTamu. 1 kypc : [yuebHoe nocobue nns By3os] / K. H.
NyHry [n ap.] .- 9-e uaa .- Mockea : Alipuc-npecc, 2011. - 576 ¢ : un. - (Beicwee obpasosaHue). - B nep. - ISBN
978-5-8112-4389-1. - TekCT : HENocpenCcTBEHHbINA. (42 3K3.)

10. CHopHMK 3a[a4 No BbICIIE MATEMATUKE C KOHTPOMbHBIMK paboTamu. 2 kypc : ydebHoe nocobue / K. H. NyHry [w op.] ;

nog pea. C. H. ®envHa. - 7-e usgn. - Mocksa : Anpuc-npecc, 2011. - 591 c. : un. - (Bbiclee obpasosaHue). - Mpun.: c.
589-590. - B nep. - ISBN 978-5-8112-4074-6. - TekcT : HENOCPEACTBEHHbIRA. (40 9K3.)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.07 Matematuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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