Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
depepanbHoe rocyiapCcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yUpeXaeHne Bbiclwero 06pasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

ABTOMOBMNBLHOE OTAENEHNE

1-""“ o E-"?E,g
L 4
2
<
™
-
-
h
X

A

»

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
Matematuka

HanpaeneHnune noagrotoeku: 13.03.03 - SHepreTnyeckoe MalmMHOCTPOEHNE
Mpocdbmnb noarotosku: dsurarenn BHyTPEHHEr0 CropaHus
KBanudoukauus BeinyckHuka: bakanaep

®dopma 0by4eHns: o4Hoe

SA3blk 0by4eHust: pycckuii

"on Hauana obyyeHus no obpasoBatenbHO nporpamme: 2020

- PAEKTPOHHBIH
Bil VHUBEPCHTET

VS OFMALMOHHO AHATKTAHEC AR CHTTEMA K



Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

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 "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

Mporpammy oucumnnuHel paspaboTan(a)(y) ctapwuii npenoaaeatens, 6/c Xapacosa J1.C. (Kadenpa matematumku,
NHxeHepHo-cTpouTensHoe otaeneHne), LSHarasova@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH NpYMeHsITb COOTBETCTBYIOWMI (OU3NKO-MaTeEMATUYECKUA annapar,

MeTOo4bl aHaNM3a U MOLENVMPOBAHNS, TEOPETUYECKONO U SKCNEPUMEHTANBHOMO
MCCnenoBaHUS NPY PeLIEHNW NPOECCUMOHANBHbIX 3aaa4

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- 6230Bble NOHATUS COOTBETCTBYHOLEro MatemMaTtnyeckoro annapara: Teopetn4eckme OCHOBbI NUHENHOM anre6pb|,
BeKTOpHOIZ anre6pb|, aHannTnyeckom reomMeTpumn; gudppepeHumanbHoOro U MHTerpanbHOro NCYUCNEHNS;
andpdoepeHunanbHbIX ypaBHeHMI7I; 4YMCNOBbIX N PYHKLMOHANbHbIX PAOO0B; Teopun BepOSITHOCTeIZ 1 MateMaTn4eckom
CTaTUCTUKN, HeobxoOuMble Ons pelweHnsa npodheccruoHanbHbIX 3a4ay.

JonxeH ymeTb:

- NPYMEHATb COOTBETCTBYIOWMIA MatemaTn4eckumii annapar 4ng NoOCTPOEHNs MateMaTn4eckmx Mogenen n ans
npoBeneHNs TEOPETNYECKOro N 3KCNepUMEeHTanbHOro nccnenoBaHnsa npu peweHny npogoeccmoHanbHbIX 3anaud.

JonxeH Bnanetb:

- MeTonamu anrebpbl U FEOMETPUM, MAaTEMATMYECKOr0 aHann3a, Teopun BEPOSITHOCTEN U MaTEMATUHECKOM
CTaTUCTVKM, NO3BONSIOWMMMN HAMSAAHO NPeACTaBNATb, 0bpabaTtbiBaTh U aHANN3MPOBATL HYXHYIO UHHOPMaLWIO,
nosny4eHHylo B pe3ynbTare TEOPEeTUYEeCKOro N aKCnepuMeHTarbHoOro MOENMpPoBaHNa nccnenyembix
npodeccuoHanbHblX 3a4a4y; HaBblkaMn NPUMEHEeHNs COBPEMEHHOro MaTeMaTN4eCKoro MHCTPyMeHTapusa Ans peleHns
npodpeccuroHanbHbIX 3a4au4.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- MPUMEHATb Pe3ynbTaTbl OCBOEHUA ONCLUNMJINHDI B ﬂpO(*)eCCMOHaﬂbHOIZ neATeNIbHOCTW.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.15 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBHOWA
obpasosatenbHol nporpammbl 13.03.03 "OHepreTnyeckoe MaWwnHOCTpoeHve (Buratenm BHyTPEHHEro cropanus)” n
OTHOCUTCS K 06513aTENbHBIM AUCLUMINHAM.

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

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKoCTb ANCLMNMHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHas paboTa - 192 yaca(os), B TOM yucrne nekumm - 70 4aca(oB), npaktudeckue 3aHatus - 122 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 312 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBI: 3a4eT B 1 ceMecTpe; 3k3aMeH BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)

am PAEKTPOHHBH
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
1. [Tema 1. Onpenenutenn. Matpuubi. 1 4 7 0 18
Tema 2. CncTtembl IMHENHDBIX
2 anrebpanyeckrx ypaBHEHWIA. 1 8 6 0 15
3 Tewma 3. ApudpmeTtuyecknii BeKTop. 1 1 3 0 7
" |BekTOpHblE NpOCTpaHCTBa.
4. |Tema 4. BekTtopHas anrebpa. 1 3 6 0 15
5. Tema 5. lMpsMble NUHUK 1 NAOCKOCTW. 1 3 8 0 19
Tema 6. KpuBble 1 NOBEPXHOCTU
6. BTOPOro nopsaka. 1 2 4 0 10
Tewma 7. KomnnekcHble yicna.
7. [MHorouneHbl n anrebpanyeckue 1 2 2 0 6
ypaBHeHUSI.
Tema 8. MHoXecTBa Yucen.
8. |dencteutensHble yncna. dyHkuus 2 2 4 0 6
OJHOI NepemMeHHO.
Tema 9. MNMpegnen 4incnoson
9. nocnenoBaTefnbHOCTU, OYHKLUN. 2 3 5 0 10
10 Tema 10. HenpepbIBHOCTb OyHKLMN. 5 1 5 0 3

‘(Toukm paspbisa.

Tema 11. Mpon3BogHbIE 1
11.[ondpdpepeHumnansl yHKLUN OOHON 2 3 6 0 11
NEepPeMEHHOM, NX NPUNOXEHUS.

Tema 12. iccnepoBaHue oyHKUNIA C

12.|noMoLLbio NPON3BOAHbLIX, MOCTPOEHNE 2 3 6 0 9
NX rpadorKoB.

13.[Tema 13. PyHKUNS N-NEPEMEHHBIX. 2 1 1 0 4
Tema 14. NMponseodHbIe 1
andodpepeHumansl oyHKLNN

14. N-nepeMeHHbIX. DNEMEHTbI TEOPUU 2 2 5 0 9
nons.
Tema 15. SkCTpeMyMbl OyHKLNIA

15 HECKONbKUX NEePEMEHHbIX. 2 1 S 0 8
Tema 16. HeonpenenéHrHoin

16. WHTerpan. 3 6 9 0 27
Tema 17. OnpenenéHHbIn nHTerparn.

17.|HecobCcTBEHHBIE MHTErPANbI. 3 4 6 0 18
KpaTtHble nHterpans.
Tema 18. duddpepeHumanbHble

18. YpaBHEHUS NepBoro nopsaka. 3 4 6 0 18
Tema 19. JudbdpepeHumanbHble

19. YPaBHEHUS BbICIUNX NOPSALKOB. 3 4 6 0 18

20.[Tema 20. Yucnosble psaabl. 3 4 6 0 18

21.|Tema 21. OyHKUMOHANbHbIE PSObI. 3 3 6 0 17
Tema 22. KombrHaTtopuka.

22.|CnyyaiiHble cobbITUs 1 UX 3 5 7 0 20
BEPOSATHOCTMW.

23.|Tema 23. Cny4aliHble BENNYMHDI. 3 3 4 0 13
Tema 24. OcHOBbI MATEMATNYECKOWA

24. CTaTUCTUKMN. 3 3 4 0 13
Utoro 70 122 0 312

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Onpepnenutenu. Matpuupbl.
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Onpenenutenu 2-oro, 3-ero nopsiakos, nopsaka n. CeoicTea onpeaenutenein. MuHops! 1 anrebpaunyeckue
LOMOSHEHNS. Pa3noxeHve onpenennTens no afneMeHTam CTpoku unm ctonbua. Beluncnernve onpegenuteneil.
OnpeneneHvie matpuupl. Buabl Mmatpuu. PaBeHcTBo matpuuy,. OelicTBus Han matpuuaMmu. CBOMCTBA Onepaumiin CnoxeHus
N YMHOXEHUS Ha YMCINO, YMHOXEHWs! MaTpuy. MuHop k- oro nopsaka. basucHbiin MuHop. PaHr MaTpuubl. SnemMeHTapHble
npeobpasoBaHsl MaTpuL,. SKBUBANIEHTHOCTb MaTpuL. BeiuncneHnve paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLECTBOBAHUS 1 OCHOBHbIE CMOCObbI €€ HaxoxXaeHus. MaTpuyHble ypaBHEHUS, NX PELIEHNE.

Tema 2. Cuctembl TMHENHbIX anrebpanyecknx ypaBHEHUMN.

OcHoBHble onpenenexHns n noHatus. Martpuyras 3anuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CITAY
meTonoM obpatHoi MaTpuubl. Dopmynbl Kpamepa. 9nemeHTapHble npeobpasosaHns CI1AY. PeweHune CJTAY metonom
Maycca. OLHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA MX pelleHniA. PyHaameHTanbHas cMctTeMa peweHuin
(DCP), eé HaxoxoeHue. MpeactaBneHne oblero peleHns oaHOPOOHON cuctembl Yepes OCP.

Tema 3. ApuchmeTnyeckum sektTop. BekTtopHble npocTpaHcTBa.

MoHsITME N-MEPHOro apngMETUYECKOro BEKTOpa. PaBeHCTBO BEKTOPOB, AeiCTBUS HaL HMU. CkanspHoe NpousBefeHve
apudMeTnyecknx BeKTopoB. MNMoHsTEe CUCTEMbI BEKTOPOB, €€ NIMHEHOM 3aBUCMMOCTH U He3aBmcumMocT. N-MepHoe
NMHeiHoe BEKTOpHOoe npocTpaHcTBo R™n, ero 6asnc. KoopauHatel Bektopa B R n. EBKNMAOOBO NPOCTPAHCTBO.

Tema 4. BektopHas anre6pa.

MoHsTMe reoMeTpuyeckoro Bektopa. JnnHa BekTopa, yron Mexay Humu. PaseHcTBo BektopoB. OpT BekTopa. MNpoekLus
BekTopa. [padouueckme OencTeus Han Bektopamu. KonnmHeapHoCTb 1 KOMMna-HapHOCTb BEKTOPOB. Basuc nnockoctu,
npocTtpaHctea. KoopamHatel Bektopa. JIHeHble onepauumn Ha BeKTopaMu B KOOPAMHATHOR doopMe. MpsiMoyronbHas
[eKapToBa cMcTeMa KoopauHart. Paauyc-BekTop v KoopamHaThl ToUKU. PelueHne npocTtenumx 3anay BeKTOPHOM
anrebpbl B KOOPAMHATHON GPOPME (BblYUCNEHNE ONHDBI U HAMPABASIOWMWX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTopa,
3a1aHHOro [BYMSi TOUYKAMW; PACCTOSHUSA MEX Oy To4KaMun; KOOPOMHAT TOUKM, Aenslieit oTpe3ok nornonam). CkanspHoe
npov3BeneHne BeKTOPOB, ero CBOMCTBA, BbipaXeHue B KOOPAMHATHOW doopMe, NpUMeHeHne AN pelleHuns
reoMeTpuyecKkmx 3anay (BbiYUCieHne yria Mexay BeKTopamu, OnvHbl BEeKTopa, NPoeKLun BeKTopa Ha BeKTop). Ycnosue
nepneHanKynspHOCTN BEKTOPOB. BekTopHOoe 1 cMellaHHoe Npov3BeieHUsi BeKTOPOB, UX onpeaeneHuns, CBONCTaa,
BbIPaXEHUS B KOOPAMHATHON doopMe, MPUMEHEHUs ONs pelleHnsl reoMeTpUyeckmx 3aaay (BbluucieHme niolanen
TPeyronbHUKOB 1 NapannenorpaMMmoB, 06 bEMOB TeTPasapoB 1 Napannenenvnenos). YCnosus napanienbHoCT 1
KOMMNaHapHOCTN BEKTOPOB.

Tema 5. NpsiMble NMHUKM N NNOCKOCTU.

MpsiMas Ha nnockocTy. HopManbHbIi 1 HanpaBnsoWmMi BEKTOPbI NPSMO. PaanunyHble BUAbl ypaBHEHW NPSMOii Ha
nnockocTn. CocTaBneHne ypaBHeHW NpsiMoin. PaccTosiHie OT TOYKM [0 NPsSIMONA. Yron Mexay AByMs npsmbiMi. Touka
nepecevyeHuns NpsiMbix. YCNoBMS NapannenbHOCTU U NepneHanKynsapHOCTY ABYX NpsiMbX. MnockocTb. HopMarnbHbii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnnyHble Buabl ypaBHeHUi nnockocT. CocTaBneHne ypaBHEeHWM NNoCKOCTH.
BsanMHoe pacnonoxeHue AByX Nnockoctei. PacctosHue oT To4kM Ao nnockocTu. MNpsmasi B npocTpaHcTBe.
Hanpagnsiowwnin BeKTOp NPsSIMONA, ero HaxoxaeHue. PasnuyHble BUObI ypaBHEHWI NPSIMOV B NpOCTpaHcTBe. BaanumHoe
pacronoxeHve OByX NPsIMbIX B NPOCTpaHcTBe. BaanMHoe pacnonoxeHue npsiMoli U NMIocKoCTy.

Tema 6. KpuBble n NOBEpXHOCTU BTOPOro Nopsiaka.

MoHsTMe anrebpanyeckoit KpUBOM BTOPOro Nnopsiaka, ux knaccugukaums. OKpyXHOCTb U 3N/IAMNC, UX KAHOHWYeckme
ypaBHeHusi, hopMa, XxapakTepucTrkn. MNocTpoeHe OKPy>XHOCTW 1 3iiunca, 3aiaHHbIx oblwmM ypaeHeHueM. Munepbona
1 napabona, Ux KaHOHMUYecKue ypaBHeHus, opMa, xapakTepucTrku. MoctpoeHre runepbonbl 1 Nnapabonbl, 3a8aHHbIX
obwwum ypaBHeHneM. Anrebpaunyeckrie NoBEPXHOCTM BTOPOro nopsiaka (cgepa, anauncona, runepbonovapi,
napabonounabl, LNMHAPLI), UX KAHOHUYECKME YPaBHEHUS 1 hopMa.

Tema 7. KomnnekcHblie uncna. MHorouneHb! u anre6paw-|ecme YpaBHeHus.

KoMmnnekcHble Yncna, ux reometpuyeckoe nsobpaxeHve Ha nnockocTu. PasnuyHbie (oopMbl 3anmMc KOMMNIEKCHbIX
yncen. OeicTBus Han KomnnekcHbiMu Yncnamu. dopmyna Myaspa. 3BnedyeHne KopHs N-0i CTENeHN N3 KOMMNEKCHbIX
yncen. MHorouneHsl 1 anrebpanyeckune ypasHeHus. OcHoBHas Teopema anredpbl MHorouneHos. Teopema Beay.
PasnoxeHne MHOrO4YNEHOB Ha NMHENHbIE 1 KBaapaTUYHbie MHOXMTENU. HaxoxaeHne KopHen anrebpanyeckux
YypaBHEHW Ha MHOXECTBE KOMMNEKCHbIX Yncen (B YaCTHOCTW KBaAPAaTHOro ypaBHEHMS).

Tema 8. MHOXecTBa uucen. [eincTButenbHble Yncna. PyHKUUS OQHON NepeMeHHON.

MHoxecTBa yncen. eiicTBmTenbHblE Ynucna, Mogynb YACna u ero ceoicTea. Yncnosbie NpomMexyTku. OKpecTHOCTb
TOYKM (KOHEYHOI 1 6eckoHeyvHoi). MoHaTue doyHkummn. Cnocobbl 3aaaHns cyHkumn. EctecTBeHHas obnactb
onpegneneHns n rpadrk yHKuMn. OCHOBHbIE aNEMEHTHI MOBEAEHMNS (DYHKLMMW (OrPaHUYEHHOCTb, YETHOCTb 1
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTL). OCHOBHbIE anemMeHTapHble dpyHKUmMW. ObpatHas pyHKums. CnoxHas
PYHKUNSA. DneMeHTapHble PYHKUMM 1 uX knaccudpmkaums. NoctpoeHne rpadprkos yHKLNNA.

Tema 9. Mpenen uncnoBoi nocnenoBaTeNbHOCTU, (PYHKLUN.

Yuncnosas nocnenosatenbHOCTb 1 €€ npepen. MNpunsHak cxoanMMoCT MOHOTOHHOM YCNOBOI NOCNenoBaTENbHOCTY.
Yucno e. OnpeneneHus npeaena gpyHkummn. OoHoCTOpoHHUE npeaesnbl. beckoHeyHo 6onbwne 1 6eCkoHeYHO Mabie
goyHKUMKM, Ux cBolicTBa. HeonpenenéHHble BoipaxeHusi. OCHOBHble TeOpeMbl 0 npenenax gyHKuuii (06 orpaHNYeHHOCTH
goyHKUMK; O CBA3W ¢ HECKOHEYHO Maoi (oyHKLMER; apndoMeTnieckme CBoOMCTBa Npenenos; 0 Npeaene afeMeHTapHo
doyHKumK). MpenenbHbln nepexon B HepaseHcTBax. [epsblit 1 BTOPOW 3aMeyatenbHble npeaensl, UX NpUMeHeHne npu
BblHMCNEHNW Npenenos.

Tema 10. HenpepbIBHOCTb (hyHKLMU. TOUKM pa3pbiBa.
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OnpeneneHns HeNpPepbIBHOCTM (OYHKLMM B To4Ke. [oHATUE HENPEPBLIBHOCTY cripaea 1 cneea. HenpepblBHOCTb
3NeMeHTapHbIX PYHKLMA. ToUKM paspblBa qoyHKLUM 1 UX Knaccrdprkaums. HenpepbiBHOCTL OYHKLMM HA MHOXECTBE.
OcHoBHbIE CBOWCTBA (PyHKLMIA, HENPEPbIBHbIX HA OTPE3Ke (06 OrpaHNYeHHOCTU GoyHKUMK, 06 obpalueHun eé B Hyrb, O
HanboNbLWEM N HAVMEHbLIEM 3HAYEHMSIX (OYHKLINN).

Tema 11. NMpoussoaHbie n aucpcbepeHumansl PyHKLUM OQHON NepeMeHHON, UX NPUNOXEeHNs.

MpupaleHne cyHkumn. OnpegeneHne NPOM3BOLHOW U €€ reOMeTPUYECKUii CMbIci. HenocpeacTBEHHOE HaxX0XaeHve
npounssoaHoi. Tabnuua NPoM3BOAHbIX OCHOBHBIX 9N1EMEHTAPHBIX PYHKLUWMIA. [pocTeiune npaBmuna HaxoXaeHns
npovssogHol. [NponssogHas cnoxHon yHkummn. Jlorapndpmmyeckas npovssogHas. lNponssonHas
cTeneHHo-nokasarenbHon oyHKuun. NponssoaHas PyHKLMK, 3a-0aHHOW napameTpuyeckn. MNoHsaTne
andbdbepeHumpyemocTy oyHkuun. JudbcpepeHuman goyHkuun. NponssoaHble 1 guddpepeHumnanl BbICWMX NOPSLKOB.
MprMeHeHNe NepBoro amddoepeHLmana B NpUBANXEHHbIX BbIYUCNEHNSX. Y PaBHEHUS KacaTeNbHOM U HopManu K
nnockow kpusoi. OCHOBHbIE TeOpeMbl 0 audpdpepeHLmpyembix coyHKLmsAx (Ponng, larpanxa, Koww). MNpasuno
Jlonutans n ero npuMeHeHWe Ons packpbiTUs HeonpeaoenéHHOCTEN.

Tema 12. UccnepoBaHue coyHKLMIA C MOMOLLLbIO NPOU3BOAHbIX, MOCTPOEHUE UX FPachuKOB.

Cxema npoBeneHust NOAHOro ncenenoBaHns yHkUmMm. CtaumoHapHbIe U KpUTUYECKre TOYKM coyHKumK. BospacTtaHue u
ybbIBaHNe PyHKLIMU, HAXOXAEHUE YyHaCTKOB MOHOTOHHOCTU (OYHKLMN. JloKanbHbIe 3KCTPEMyMbl (OYHKLIUK, YCOBUS NX
CYLLeCTBOBaHUS U HaxoxaeHue. Hanbornbliee 1 HauMeHbluee 3HaYeHNs ANGEPEHLMPYEMOR (OYHKLIK HA OTPe3Ke, UX
HaxoxaeHue. BbinyknocTb 1 BOFHYTOCTb (yHKLMK. ToUkM nepernba, yCrnoBust UX CyLeCcTBOBAHNUS 1 HAXOXAEHUE.
BepTrkanbHbie 1 HAKNOHHbIE aCMMMTOThI Fpadouka OyHKLMKM, YCNOBUS UX CYILECTBOBAHMSA 1 HaxoxaeHue. [octpoeHne
rpadouka yHKLnN.

Tema 13. DYHKUMNSA n-NepeMeHHbIX.

MoHATMSA N- MEPHOW TOYKM, N- MEPHOIO apudpMeTmyeckoro npoctpaHcTea R n. MHoxecTBa Touek B R*n. OkpecTHOCTb
Touku. Knaccundoukaums todek. MoHsT1e doyHKUMKM ABYX, TPEX, N nepeMeHHbIx. ObnacTtb onpeneneHns un rpagouk
OYHKUMK. JInHKUM ypoBHS. [TonHOE 1 YacTHble npupalweHns yHkuuK. MNMoHATus npegena n HenpepbliBHOCTN GHTI.
CeoiictBa PHI1, HenpepbIBHbLIX B OrpaHUHYeHHO 1 3aMKHYTOl obnacTtu.

Tema 14. NMpousBogHble n audpdoepeHumanbl OYHKLMKU N-NepeMeHHbIX. DNeMeHTbl TEOpUM Nons.

YacTHble Npor3BOAHbIE MEPBOro Y BbICILMX NOPSOKOB, UX HaxoXAeHne. He3aBUCMMOCTb CMeLaHHbIX MPOM3BOOHbIX OT
nopsaka anddepeHumposanus. NoHatne andpdepeHumpyemoct ®HIT B Touke, yCnoBmsa onggpepeHumnpyeMocTu.
MonHble anddpepeHumans GHIM nepsoro v BeiCWMX NOPSAKOB. [NpuMeHeHe nepeoro anddepeHumnana B
NPVBANXEHHBIX BblYMCNEHUSX. YacTHble nponaBoaHble PHI, 3anaHHbIX HesBHO. [pon3BoaHas Mo HanpaBAeHUIO U
rpanveHt ®HI1, B3anmMocea3b Mexay HU-mu. KacaTtenbHast NIOCKOCTb U HOpManb K NOBEPXHOCTU. MMOHATUS cKanspHOro
1 BeKTOpHOro nonen. duddepeHunanbHble onepaunm Teopun Nons (rpaiueHT, uBepreHums, potop, oneparop
Nannaca).

Tema 15. AkcTpemMyMbl (PYHKLIMA HECKO/IbKNX NepeMeHHbIX.

CraumoHapHble U KpUTHMYeckre ToUKU. JTokasnbHblil 6e3yCNoBHbI 3KCTPeMyM COYHKLIMK [BYX NepeMeHHbIX, Heobxoaumoe
1 [0OCTaTOYHOE YCOBUS €ro CyLLECTBOBaHMS U HaxoxXaeHne. Hanbonbluee n HavMeHbluee 3Ha4YeHUs!
AncpdoepeHLMpyeMoii OYHKLMM ABYX NePEMEHHbIX B OFpaHNYeHHO 3aMKHYTO 06nacTu, nx HaxoxaeHuve. [MoHsaTve 06
yCNoBHOM 3KCcTpemyme PHTI.

Tema 16. HeonpenenéHHbln UHTErpan.

MepBoobpasHas oyHKUMUM 1 eé OCHOBHbIE CBOMCTBA. HeonpeaenéHHbIn MHTerpan, ycnoBus ero CylecTBoBaHns 1
OCHOBHble CBOCTBA. Tabnuua oCHOBHbIX HeonpeaenéHHbIX MHTerpanos. HenocpeacTBEHHOE UHTErPUPOBaHNE.
WNHTerprpoBaHme 3aMeHol NepeMeHHoM 1 No YacTaM. VIHTerpupoBaHe goyHKLMIA, coaepXawmnx KBaapaTHbIi TPEXUYNEH.
HenpaewnbHble 1 NpaeuibHbIe pauMoHanbHele Apobu. PasnoxeHve npaeuibHON Opoby Ha NpocTbie Apobu.
WNHTerprpoBaHme nNpocThIX, MPaBUbHbIX U HENPAaBU/bHBIX paunoHanbHbIX 4pobei. MHTerpuposaHve
TPUrOHOMETPVYECKUX U MpPaLIMOHaIbHBIX BEIPaXeHWA.

Tema 17. OnpenenéHHbIf uHTerpan. Heco6¢cTBeHHbIe MHTerpansl. KpaTtHble MHTerpanbl.

OnpenenéHHblil nHTerpan, ycnoems ero CywecTBOBaHNS, reoMeTpmyecknii cMbicn 1 ceoricTea. OueHka nHTerpana u
doopMyna cpefHero 3HadeHuns. Vinterpan ¢ nepeMeHHbIM BEPXHUM NPeaenom 1 ero ceoncTea. dopmyna
HbtoToHa-NeinbHuua. dopMynbl 3aMeHbl NEPEMEHHOI Y MHTENPUPOBAHUS MO YACTSM B ONPeneNnéHHOM UHTerpane.
MprbnnxEHHoe BbluMCNeHE onpenenéHHbix MHTerpanos. MpuMeHeHVe onpeaenéHHoro HTerpana ans Bbl4UCNeHUs
nnowagnel NNockux uryp, onuH oyr Kpuebix, 06béMoB Ten. HecobcTBeHHblE MHTErpanbl No 6ECKOHEYHOMY MPOMEXYTKY
WHTErpypoBaHus 1 0T HEOrPaHUYEHHOWN CDYHKLMMW, MX CXOAUMOCTb 1 pacxoanMocTb. 1BOMHOM UHTErparn, ycnosme ero
CYLLEeCTBOBAHMSA 1 OCHOBHbIE CBOWCTBA. BbluncneHve ABOMHOro UHTerpana ceefeHneM K MoBTOPHOMY UHTerpany B
[eKapToBbIX U NONSPHbIX KoopAnHaTtax. [[eoMeTpuyeckre n MexaHmdyeckue NpunoXeHus ABOVHbIX MHTerpanos. MNoHaTue
TPOWHOro UHTerpana.

Tema 18. OucbcbepeHumnanbHble ypaBHEeHUS NepBOro nopsaka.

MoHsATne audpdepeHumnansHoro ypasHeHus (OY). AndbdbepeHumnanbHblie ypaBHEHUS 1-0ro nopsaka, OCHOBHbIE
CBELEHMNS 0 HMX: CDOPMbI 3annCK, PelleHne, HavanbHble YCnoBums, obliee 1 yactTHoe peweHns. 3apava Kowwn ans OY
1-oro nopsaka. Y ¢ pasgenéHHbiMu 1 pasoensiowmMmucs nepemeHHsiMm. OgHopogHbie Y 1-oro nopsaka. JinHenHoe
LY 1-oro nopsaaka v ypasHeHnve BepHynnu. LY B nonHbIX andbdoepeHumanax.

Tema 19. OndbcpepeHumnanbHblie ypaBHEHUSs BbICLUMX NOPAAKOB.
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JduhdoepeHumanbHoe ypaBHEHUE N-0ro Nopsaka, OCHOBHbIE CBEAEHUS O HUX: (DOPMbI 3anncK, pelleHne, HayanbHble
ycnosus, obuee 1 YacTHoe pelweHns. 3anada Kowwn ans Y n-oro nopsioka. Y, nonyckarowme NoHWXeHne nopsaka.
JlvnenHble 1Y n-oro nopsaka. JIMHEHO 3aBUCKMMbIE U HE3aBUCKMbIE CUCTEMBbI doyHKUMA. Onpenenntens BpoHckoro.
CTpykTypa 0bLWero pelweHnst NMHeRHoro 04HOPOAHOro 1 HeodHopoaHoro LY nopsiaka n. XapakTepucTuieckoe
ypaBHeHue. HaxoxaeHne obwero peweHust MInHenHoro ogHopoaHoro Y nopsiaka n ¢ NOCTOSIHHBbIMK KO3dpdorUMeHTaMu.
JNHeiiHble He-ooHOpPoOHbIe Y nopsaka n ¢ NOCTOSIHHBIMU KO3KOMMUMNEHTAMIN, HAX0X AEHNE UX OBLWMX peleHunii ons
npasor YacTu cneuunanbHoOro smaa. MNpvHuMn cynepno3numnm 4acTHbIX peleHnin. Meton Bapuauumn npon3BobHbIX
NOCTOSIHHBIX. [ToHATUE 0 HOpManbHOW cucteme Y.

Tema 20. Uucnossblie psbl.

MoHsATUE YCcnoBOro psaa. HactuyHas cyMMa, 0CTaTokK, CXOAMMOCTb 1 PACXOAMMOCTb, CyMMa psiaa. Heobxonmmbili
NPW3HaK CXOAMMOCTM 1 [OCTATOYHbIA MPU3HAK pacxoauMocTu paaa. Paa reomeTtpuryeckoin nporpeccum n 0606WEHHBIN
rapMOHUYECKMIA pag, YCNOBUS UX CXOAUMOCTU N pacxoanMocTu. MNpuaHakm cxoanMocTn psaoB C NONOXUTENbHbLIMA
uneHamu (cpaBHeHus, anambepa n Koww). 3Hakouepenyowmecs psapl. MNpraHak JleinbHuua. OueHka octaTtka
3Hakoyepenytowerocs psna. AGCONOTHO 1 YCNOBHO CXOASIMECS PSLbI.

Tema 21. ®yHKUMOHANbHBIE PAObI.

MoHsATUE ChyHKLMOHANBHOrO psaa, ero 0bnactu onpeneneHuns, YaCTMHHON CyMMbI, 0CTaTka, TOUKU CXOAMMOCTH, obnacTu
cxoammocTu, cymmbl. CTeneHHol psa. Paanyc, nHTepaan, obnactb CX0AMMOCTY CTENEHHOMO PAAa, UX HAX0XAEHME.
Panbl Tennopa n MaknopeHa, pasnoxeHue B HUX pyHkumMi. [MoHaTne TpuroHoMeTpryeckoro psaaa. Psobl dypbe,
pasnoxeHne B HUX OyHKLWIA. MpuMeHeHne CTENEHHbIX U TPUTOHOMETPUYECKUX PSLOB B NPUBINXEHHBIX BEIYUCIEHMWSIX.

Tema 22. KombuHatopuka. CnyyaiHble COObITUSI U UX BEPOATHOCTM.

KombuHaTopuka 1 eé ocHoBHas 3anada. [Mpaeuna cyMMbl 1 NpousseneHns KOMOMHATOPVKK. PasMelleHus, codeTaHms,
nepecTaHoBKM, NOACHET ux yncna. lNMpeameT Teopun BEPOSTHOCTEN. [MOHATME CNnyYatHOro aKCNepMMeHTa u
CTaTUCTMYECKOW YCTONYMBOCTY €ro UCXOA0B. [poCcTpaHCTBO aneMeHTapHbIX cobbiTvit. ChyyaiiHble cobbiTs, NeicTBMS
Han HuMK. Knaccrnyeckoe, reoMeTpmyeckoe 1 cTaTucTnyeckoe onpeneneHns BeposatHocT. CBONCTBA BEPOATHOCTY.
YcnoBHasi BEpOSiITHOCTb coBbITUS. He3aBncrmble 1 3aBUCHMMbIE COBbITUS. POPMYIIbI COXEHNS 1 YMHOXEHNS
BeposTHoCTen. dopmyna nonHol BeposaTHocTn. Popmyna barieca. NosTopHbie ncnbiTaHus. Cxema u coopmyna
BepHynnu. MpubnuxéxHble cpopmynel MNyaccoHa n Myaspa-Jlannaca.

Tema 23. Cny4yanHble BeNIMYMHbI.

[MoHsATME cnyyanHoWm BennyYuHbl. PyHKUMSA pacnpeneneHns BePOSATHOCTEN CNyYaiHOM BENMYMHbI, €€ CBOMCTBA.
LunckpeTHast U HenpepbiBHAs CnyyaiHble BeMYMHbI, CNocobbl NX 3a4aHuns. YicnoBble XapakTepUCTKU CnyyainHoii
BEMYMHbI: MaTeMaTyecKoe oxXngaHve, gucrnepcus, cpegHee KkeaapartuyHoe oTKNOHeHWe, Moga, MegnaHa, HadanbHble
N LUeHTpanbHble MOMeHTbI. CBOMCTBA MATEMaTMYECKOro oxunaaHns u gucnepcmmn. OCHOBHbIE 3aKOHbI pacnpeneneHns
CnyyYaiHblX BenuymnH: 6UHOMUanbHbIi, MyaccoHa, paBHOMEpPHBIN, NoKasaTenbHbIl U HOPMaNbHBbIA, UX YUCTOBbLIE
xapaktepuctukn. HepaBeHcTBO Yebbiwesa. [MoHSTME 0 3aKkoHax HONbLIMX YACEN U LEHTPanbHON NpeaenbHol TeopemMe
Teopum BepossTHOCTEN. [TOHATME MHOTOMEPHON CNyYanHON BENNYMHDI.

Tema 24. OcHOBbl MaTeMaTNYeCKOW CTaTUCTUKMU.

MpeaMeT 1 OCHOBHbIE 3a4a4y MaTeMaTU4YecKon CTaTUCTUKK (CTaTUCTUYECKOE OLEHBaHWE, NPOBEPKa CTaTUCTUYECKIX
rmnoTes, ccnefoBaHve B3avMOCBSA3ei CnyYaiiHbIX BEIMYMH), €€ B3auMOCBS3b C Teopuei BeposTHocTel. r'eHepanbHas
COBOKYMHOCTb U Bbibopka 13 Heé. Cnocobbl (oopMUpoBaHus BbIGOPKU, NMOHATUE eé pernpe3eHTaTuBHOCTW. OCHOBHbIE
cnocobbl 3an1cK BbIGOPKMW: BapUaLMOHHbI psia; CTaTUCTUHECKUIA AUCKPETHDIA U MHTepBanbHbIi psabl. [padmyeckoe
n3obpaxeHne CTaTUCTUHECKUX PSAOB pacnpeneneHns Bbibopku (MONUroH, rmcTorpamMma). YncnoBble xapakTepucTuku
BblIOOPKU (CpenHee aprdoMeTyeckoe, JUCnepcusi, cpeaHee KBaapaTMyHoe OTKIIOHEHWEe, MOAa, MeanaHa).
CratncTnyeckas obpaboTka akCrnepuMeHTaNbHbIX AaHHbIX ¢ ucrnonb3oBaHrem MOBM. CoBpeMeHHbIe cTaTucTnyeckme
nakeTbl aHanmaa AaHHbIX.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHyO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIo 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNS 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumanmTera, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauun Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMMpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

Oran

dopma KOHTpons

OueHnBaeMmblie
KOMMNeTeHuuun

TeMmbl (paspenbl) AUCLUNNUHBI

Cemectp 1

TeKyL M KOHTPO/Ib

YCTHbIN onpoc

OriK-2

. Onpenenutenu. Matpuupl.

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHeHWiA.

. ApndpmeTuyecknii BekTop. BekTopHble NpocTpaHcTea.
. BekTopHas anrebpa.

. MpsiMble NUHUK 1 NNOCKOCTW.

. KpuBble 1 MoBepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble 4ncna. MHorouneHsl u anrebpanyeckme
paBHEHUS.

[MTncbMeHHoe
[oMallHee 3aaaHue

OriK-2

. Onpegenutenn. Matpuubl.

. CucTeMbl NUHelHbIX anrebpanyecknx ypaBHeHWIA.

. ApudpmeTunyeckuin BekTop. BekTopHble npocTpaHcTea.
. BexTopHas anrebpa.

. [psiMble IMHWK 1 NNOCKOCTH.

. KpvBble 1 nosepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble uncna. MHorouneHsl n anrebpanyeckme
ypaBHeEHNS.

NoOoOhwWNh= < NOOIAWN =

KoHTponbHas
paboTa

OriK-2

1. Onpenenutenn. Matpuubl.

2. CucTeMbl NNHeHbIX anrebpanyeckmx ypaBHEHWA.

3. ApudmeTnyecknin BekTop. BekTopHble NpocTpaHCcTBa.
4. BekTopHas anrebpa.

5. MNpsMble NUHUKX 1 NNOCKOCTH.

3auver

OriK-2

CemecTp 2

TeKyLLNA KOHTPO/Ib

YCTHbI onpoc

OriK-2

8. MHoxecTBa yncen. JenctesutenbHble Yncna. PyHKLMS OOHON
nepemMeHHoi.

9. NMpenen yucnoson NocnenoBaTeNbHOCTU, OYHKLUN.

10. HenpepblBHOCTb GOyHKUUKU. TOYKU paspblisa.

11. lNpomnssogHble 1 anddepeHumansl PyHKLUU OLHO
nepemMeHHoRn, NX NPUIoXeHns.

12. ViccnepoBaHne OyHKLUMIA C MOMOLLbIO NPON3BOAHDIX,
NOCTPOEHMNE NX rpadonkos.

13. ®YyHKUNS N-NEepPeMeHHbIX.

14. lNpounssogHble 1 auddepeHumansl PYyHKUMW N-NEepeEMEHHbIX.
OneMeHTbl TEOpUN Nonsl.

15. OKCTpEMYMbI (PYHKUMIA HECKONBbKUX MNEPEMEHHDIX.

[MncbMeHHoe
[oMallHee 3aaaHue

OriK-2

8. MHoxecTBa yncen. [eicTentenbHble yncna. PyHKLUUS OOHON
NepemMeHHoN.

9. Npegnen 41cnoBOM NOCNEfOBATENbHOCTU, COYHKLIMN.

10. HenpepbIBHOCTb oyHKLIMU. TOYKM paspbiBa.

11. MNpownssoaHble 1 andbdepeHumansl PYHKLUN OLHOW
NEePEMEHHON, UX MPUITOXEHNS.

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOLHbIX,
NMOCTPOEHNE NX rpaconKoB.

13. PyHKUMNS N-NEepeMeHHbIX.

14. MNpownssoaHble 1 gudpdepeHumansl PYHKLUN N-NePEMEHHDIX.
OneMeHTbl Teopun nonsl.

15. OKCTPEMYMbl (PYHKLUMIA HECKONBKUX MEPEMEHHbIX.
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bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
8. MHoxecTBa yncen. JencTtentenbHble yncna. PyHKLUUS OAHON
NnepemMeHHoNn.
9. Npepnen 41cnoBO NOCNEnOBATENbHOCTU, CPYHKLIMN.
KoHTponbHas 10. HenpepbIBHOCTb GoyHKLMU. TOYKM paspbiBa.
3 OriK-2 _
pabota 11. MNpownssoaHble 1 audbdepeHumansl PyHKLUN OLHOW
nepeMeHHOM, UX NPUNOXEHNS.
12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOWU3BOAHbIX,
NOCTPOEHMNE NX rpaconkoB.
9k3ameH OriK-2
Cemectp 3

TeKyLLMI KOHTPO/Ib

16. HeonpenenéHHbliii uHTerpan.

17. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpabl.
KpaTtHble nHterpans.

18. dudpcpbepeHumanbHble ypaBHEHNS MepBOro nopsaka.

19. dudpdpepeHumnanbHble ypaBHEHNS BbICLLMX NOPSOKOB.

0. Yucnosble paabl.

. PyHKUMOHanNbHbIE psabl.

. KombuHatopuka. CnyyaiiHble COBbITUS 1 UX BEPOSITHOCTM.
. CnyyaviHble BeNnymHbl.

. OCHOBbI MaTeMaTn4eCcKon CTaTUCTUKM.

. HeonpepnenéHHbii nHterpan.

17. OnpenenéHHolit nHTerpan. HecobcTBeHHbIE MHTErpanbl.
KpatHble nHterpansi.

18. nddbepeHumanbHbie YpaBHEHNS NEPBOro nopsaka.

19. IndbdbepeHumanbHble YpaBHEHNS BbICILNX NOPSOKOB.

0. Yucnosble psaabl.

. ®YHKUMOHANbHbIE PAabI.

. KombuHatopuka. CnyyaiHble coBbITUS U X BEPOSITHOCTMW.
. CnyyaliHble BENNYMHDI.

. OcHoBblI MateMaTyecKom CTaTUCTUKN.

. HeonpenenéHHbiin nHterpan.

17. OnpenenéHHbiii nHTerpan. HecobCTBEHHbIE MHTErpabl.
KpaTtHble nHterpansi.

18. dudpcbepeHumnanbHble ypaBHEHNS MepBOro nopsaka.
19. dudpdpepeHumnanbHble ypaBHEHNS BbICLLMX NOPSOKOB.
20. Yncnosble pagbl.

21. ®yHKUMOHANbHbIE PSALbI.

1 [YcTHBIZ onpoc OriK-2

[NncbmeHHoe

2 |pnomauwHee 3apaHue |OlK-2

3 KoHTponbHas

paboTa Orik-2

Sk3aMeH Or1K-2

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kgiﬂp"gﬁﬂ OLLeHMBaHUs 3ran
P OTANYHO XopoLuo Y nosn. Heyn.
Cemectp 1

TeKywWu it KOHTPONb

YCTHbIN onpoc

B otBeTe kayecTBeHHO
packpbITo cogepxaHve
Tembl. OTBET XOPOLO
CTPYKTYpUpPOBaH.
MpekpacHo ocBoeH
NOHATUMHbIA annapar.
[MponemoHcTpupoBsaH
BbICOKWIA YPOBEHb
noHMMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
bopmynmpoBaTb CBOU
MbICnn, 0bCyXaaTb
ONCKYCCUOHHblE
NONOXEHUS.

OcHoBHbIe BOMNPOCHI
TEMbI PACKpPbITHI.
CtpykTtypa oTBETa B
LenoM ageksaTHa Teme.
XopoLo 0cBoeH
NOHATUIAHBIA annapar.
[MponemMoHcTpmpoBaH
XOPOLWWA YPOBEHb
NoHMMaHusa matepuana.
Xopoluee ymeHne
dopMynnpoBaTtb CBOU
Mbicnn, obcyxaatb
ONCKYCCUOHHbIE

NMONOXEHUA.

Tema 4aCTU4HO
packpbita. OTBeT cnabo
CTPYKTYPUPOBAH.
MoHaTUAHBIN annapat
OCBOEH 4YaCTUYHO.
[MoHMMaHWe OTaeNbHbIX
NOMOXEHUA 13
martepuana rno Teme.

Y nOBNeTBOPUTENbHOE
yMeHue
popmMynmposartb CBoU
Mbicnu, obcyxnatb
ONCKYCCUOHHbIE
NONOXEHUS.

Tema He packpbiTa.
[MoHATMIHBIN annapat
0OCBOEH
HeyOOBNEeTBOPUTENBHO.
lMoHuMaHune maTepmana
doparmeHTapHoe unm
oTCcyTCTBYeT. HeymeHue
doopMynnpoBaTtb CBOU
Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE
MONOXEHNSI.
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 2
TekyLLUA KOHTPONb
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaT. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |parMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA N3 oTcyTcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMNA YypOBEHb maTepuana no Teme. dhopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHus matepuana. Y nosnetBoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicnn, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. NONoXeHns.
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
KoHTponbHas ([MpasBunbHO BbiNONHeEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbiMOMHEHbI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CUCTEMATMYECKOE U y4eBHO-MporpaMMHOro  |y4ebHoO-NpPorpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4eBHO-MPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [MpUHLMNNANBHBIE
cB0BOOHO BBIMONHSATL  |MporpamMoli 3aaHus, |npencrosiwei paboTel  [OWMOKM B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, npenyCMOTPEHHbIX
NpeLyCMOTPEHHbIE nnTepartypy, crnpaBuncs ¢ nporpammoii 3afaHuni n
NporpamMmoi, yceomn  |PEKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEpatypy 1|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByHeHme
3HAKOM C OMCUMNIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoOi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHnoBaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, AOMYCTWN |aesiTenbHocTh 6e3
OVCLUMMNMUHBI, YCBOMNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3aUMOCBS3b OCHOBHbIX |MOMOHEHWIO 1 Ha 3K3aMeHe 1 npw 3aHATUIA NO
MOHSTWIA ANCLMMNAVHBI B [0BHOBNEHMIO B X04e BbINOSHEHNM COOTBETCTBYIOLLEN
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccrnoHanbHom HeobxoaMMbIMU
TBOpYECKME [EeATENbHOCTN. 3HaHMAMU ONs NX
cnocobHoCTM B ycTpaHeHus non
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.
Cemectp 3
TekyLLU KOHTPONb
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

dopma Kputepum dran
KOHTpoOns oLLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BONPOCH Tema yacTnyHO Tema He packpbiTa.
packpbiTO coaepXaHue [TeMbl packpbiTbl. packpbita. OTBeT cnabo [[oHATWAHLIA annapaTt 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYpUPOBaH. Lenom agekeaTtHa Teme. [[ToHATUIAHBIN annapat  (HeyooBneTBOPUTENLHO.
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTW4HO. MoHumaHue matepuana
NMOHSATWIAHBLIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe oTAenbHbIX |parMeHTapHoe unm
MNMponoemoHcTpupoBaH  ([TpOAEMOHCTPUPOBAH  [MOMOXEHWI N3 oTcyTcTBYeT. HeymeHne
BbICOKWIA YPOBEHb XOpOLWWiA YpOBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU
NMoHMMaHWsa Matepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
hopMynmpoBaTtb CBON  |dOpMynMpoBaTb CBOM  |POPMynMpoBaTh CBOM  [MONOXEHMS.
Mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
IMNCKYCCUOHHbIE INCKYCCNOHHbIE JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. MONOXEHMS.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMmallHee BCE 3a0aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucyTcTyoT MponoemoHcTprpoBaH
BbICOKWI YPOBEHb MpucytcTeyloT cepbésaHble oWunbKu. HeyoOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. [HesHaunTenbHble MNponoeMoHCcTpMpoBaH  |ypoBEHb BRaaeHNs
MposiBneHb OwWmnbKM. YyOOBNETBOPUTENbHBIA  |MaTepuanom.
npeBocxoAHble MponoeMoHCTpMpoBaH  |ypoBeHb BRageHuUs MposiBneHs
CNnocobHOCTM XOPOLNIA ypOBEHD martepuanom. HepocTaToYHble
NPUMEHATb 3HaHNA 1 [BnaneHus matepuanoM. |[posiBneHbl HU3Kue CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HaHNA U
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NMPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHUA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHWiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbBIX 3aAaHUNA.
KOHKPETHbIX 3a4aHuI.
KOHTpOﬂbHaFI I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIﬂ BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepoCcTaToyHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne crnocobHocTH
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a0aHun. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3a0aHun.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 3a0aHun.
KOHKPETHbIX 3a0aHWIA.
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

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

MNpumMepHbIe BOonNpocs!:

Tema 1. Onpenenutenn 2-oro, 3-ero NOpPsAKOB, NOPSAKA N; CBONCTBA ONPenennTeNeit; MUHOPLI 1 anrebpanyeckune
[OMONTHEHNS; PA3N0XEHUE ONPENENUTENS MO 3NIEMEHTAM CTPOKM unu ctonbua; BeluucneHue onpenenuteneit. encrems
Hag MaTpuLaMn (CNOXeHUE, YMHOXEHMWE Ha YUCIO, NTMHENHas KOMBMHaLUNS MaTpuL, YMHOXEHUE Ha MaTpuLly);
aneMeHTapHble NPeobpa3oBaHnsa MaTPUL; HaXoXaeHne 6a3UCHOro MMHOPA; BbIYUCIEHNE paHra MaTpuLbl; obpaTtHas
MaTpuLLa, OCHOBHblE CNOCOOLI €€ HAXOXAEHNS; MAaTPUYHBbIE YPABHEHMS, UX PELIEHME.

Tema 2. MatpuyHas 3anuce CJ1AY; peweHune CJTAY metonoM obpaTHol MaTpuLbl; oopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTIAY metonom Maycca; doyHaaMmeHTanbHas cuctema peweHuin (PCP), eé
HaxoxaeHwue; npencTaBneHne oblWero peweHns 04HOPOLHOW cucTembl Yepes PCP.

Tema 3. [eiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (CIOXEHMNE, YMHOXEHMWE Ha YCNO, NUHENHas KoMBrHaums
BEKTOPOB); CKansipHOe Npou3sefeHne BEKTOPOB; KoopanHaTthl BekTopa B R n.

Tema 4. Pelwerune npocTeniumx 3anay BEKTOPHON anrebpbl B KOOPAMHATHON (oOpMe (BbIYUCNEHNE LNUHDBI U
HanpasnsoWNX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a0aHHOro ABYMS TOYKAMW; PACCTOSHUS MeX Oy TOYKaMu;
KOOPAMHAT TOYKW, Jensuen OTpe3oK nononam); CKansapHoe Npon3sBeneHne BEKTOPOB, ero NPUMEHeHNe 4Nns peweHns
reoMeTpryeckmx 3agad (Bbl41CIeHne yrna Mexay BeKTopamu, AfIMHbl BEKTOPA, MPOEKLUMM BEKTOPA HA BEKTOP); yCnoBme
nepneHa4nKynspHOCT BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHUs BEKTOPOB, NX MPUMEHEHUS ONS PeLeHNS
reoMeTpuYeckrx 3aaaq (Bbl4MCNeHMe Nowaneli TPeyronbHKOB U napanienorpaMmmoB, 06 EMOB TeTPasapoB U
napannenenvnenos); YCNOBUS NapanienbHOCTM U KOMMNaHapHOCTW BEKTOPOB.

Tema 5. CocTaBneHve ypaBHeHUN NPSAMOIA; pacCTOSAHNE OT TOYKU A0 NPSMON; Yyron MeXay AByMS MPSIMbIMUK; TOYKa
nepe-cevyeHmns NpsMblX; YCNOBMS NapannenbHOCTM U NePneHanKynsapHOCTM ABYX MPSMbIX; HOPMabHbIA BEKTOP
NNOCKOCTU, €ro HaxoXAeHne; COCTaBNeHNe ypaBHEeHU NIOCKOCTW; B3aMMHOE pacrnonoXeHue OByx NNOCKOCTEN;
paccTosiHMe OT TOYKM A0 MAOCKOCTU; HanpaBnaoWmin BEKTOP NPSMOA B MPOCTPaHCTBE, €ro HaxoXAeHue; cocTaBneHmne
ypaBHEHWU NPsMON B NPOCTPaHCTBE; B3aMMHOE PacrnonoXeHne OByxX MPsiMbIX B MPOCTPAHCTBE; B3aMHOE pacnofnioxXeHue
NPSMON 1 NIOCKOCTMN.
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Tema 6. Knaccudpukaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPYy>XXHOCTb, anaumnc, runepbona, napabona, nx
KaHOHMYECKUEe YPaBHEHWS, XapakTePUCTIKU; MOCTPOEHUE OKPYXHOCTH, anamnca, riunepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 7. KoMnnekcHble Yncna, nx usobpaxeHne Ha NinocKocTU; pasnnyHblie qoopMbl 3arnncu KOMMIEKCHbIX YUCerT;
LEeNCTBUS Haa KOMMIEKCHbIMY Ynucnamm; doopmyna MyaBpa; n3BnedeHme KOpHS N-0i CTENEHN U3 KOMMIEKCHbIX Y1Cer;
HaxoXAeHue KopHel anrebpanyeckmx ypaBHeHU i Ha MHOXECTBE KOMIMIEKCHbIX YACEN (B YaCTHOCTU KBaapaTHOro
ypaBHEHNS).

2. NMucbmeHHoOe aomallHee 3apaHue

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

MpumepHble 3agaHns:

Tema 1. OnpepennTenu 2-oro, 3-ero NOPsOKOB, NOPsiAKA N; CBOWCTBA ONpPenenuTeneid; MUHOpbI 1 anrebpanyeckme
LOMOMHEHNS; PA3NOXEHNE ONPELENUTENS MO ANEMEHTAM CTPOKU unn ctonbua; BelducneHue onpenenuteneii. enctaus
Hag MaTpuLamuy (CNOXEHUE, YMHOXEHUE HA YUCNO, TMHENHAS KOMBVHALMS MaTPUL, YMHOXEHUE HA MaTpuLy);
aneMeHTapHble NpeobpasoBaHns MaTpULL; HaxoXaeHne 6asnCHOro MMHOPA; BEIMUCTIEHNE paHra MaTpuubl; obpatHas
MaTtpuua, OCHOBHbIE CMOCOBbI €€ HAXOXAEHUS; MATPUYHbIE YPABHEHWS!, UX PELLEHME.

Tema 2. MatpuyHas 3anuce CI1AY; peweHune CJTAY metonoM obpaTHOi MaTpuLbl; hopmMynbl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTIAY metonom Maycca; doyHaaMmeHTanbHas cuctema peweHuin (PCP), eé
HaxoXAeHue; NpencTaBneHne oblWero peweHns 04HOPOLHOW cucTembl Yepes PCP.

Tema 3. [leiicTBMSA HAL apndMETUHECKMMUN BEKTOPAMM (CNOXEHME, YMHOXEHMUE Ha YACNO, NMHEHas KoMbnHaLms
BEKTOPOB); CKanspHoe nponsseneHne BEKTOPOB; KoopanHaThl Bektopa B R n.

Tema 4. PelweHune npocTeiiunx 3anay BEKTOPHON anredpbl B KOOPANHATHON oopMe (BbIYUCNEHNE LNUHDBI U
HanpasnsLWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a0aHHOro ABYMS TOYKAMW; PACCTOAHUS MEX DY TOYKaMMU;
KOOPAMHAT TOYKW, Oensuen oTpe3oK nononam); CKkanspHoe Npon3seneHne BEeKTOPOB, ero NpUMeHeHe Ans peweHms
reoMeTpryeckmx 3anay (Bbl4nCneHne yrna Mexay BeKtopamu, AfIMHbl BEKTOPa, MPOeKLUMM BEKTOPa Ha BEKTOP); yCnoBme
neprneHanKynapHOCTU BEKTOPOB; BEKTOPHOE M CMELLaHHOE MPON3BENEHNS BEKTOPOB, NX NPUMEHEHUS A1 PeleHNs
reoMeTpUYecknx 3aaay (Bbl4UCNeHNe Nnowanel TPeyronbHKOB U napanienorpaMmmoB, 06 EMOB TETPasLPOB U
napannenenvnenos); YCNOBUS NapanienbHOCTU U KOMMNaHapPHOCTW BEKTOPOB.

Tema 5. CocTasneHve ypaBHeHU NPSAMOW; pacCTOSIHNE OT TOYKU A0 NPSIMON; Yron Mexay AByMS MPSIMbIMUW; TOYKa
nepe-ceyveHns NPsIMbIX; YCnoBmsa napannenbHOCTU U NepneHankynapHOCTM OBYX NPAMbIX; HOPMasibHbIA BEKTOP
MIIOCKOCTU, Ero HaXOXOeHMe; COCTaB/eHNE ypaBHEHWI NIOCKOCTW; B3aMMHOE pacronoXeHne OByX MNOCKOCTEN;
paccTosiHMe OT TOYKM OO0 MIOCKOCTW; HanpasngoWmin BEKTOP NPAMOA B MPOCTPaAHCTBE, Ero HaxoXeHue; cocTaBneHmne
ypaBHEHWUI MPSAMON B NPOCTPAHCTBE; B3aMMHOE PaCronoXeHne OByX MPsMbIX B MPOCTPAHCTBE; B3aMHOE PacrofioXeHne
NPsAMOK 1 MMOCKOCTU.

Tema 6. Knaccudpmkaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPYy>XHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapaKTEPUCTUKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbonsl, napabonbl, 3aaaHHbIX
00LWMM ypaBHEHUNEM.

Tema 7. KoMnnekcHble Yucna, nx nsobpaxeHne Ha NNocKoCTH; pasnnyHble oopMbl 3anmncy KOMMNEKCHbIX YACEN;
OeiCcTBNS Hag KOMMNIEKCHbIMKU Yucnamm; coopmyna Myaspa; n3snedyeHme KOpHS N-o CTENEHN U3 KOMMNEKCHbIX Y1cen;
HaxoXAeHune KopHei anrebpanyecknx ypaBHeHWn Ha MHOXECTBE KOMNIEKCHbIX YACeN (B HACTHOCTU KBaApaTHOro
ypaBHEHNS).

3. KoHTponbHas pabora

Tembl 1,2, 3,4, 5

CopnepxaHue ayaIMTOpHON KOHTPONbHOW paboThl:

1) onpenennTenyu BTOPOro U TPETLEro NOPSIAKOB, UX BbIYUCIEHNE, MUHOPBI U anrebpanyeckne AONONHEHUS;

2) onpenennTenyn YeTBEPTOro NOpPAAKa, UX BblYUCNEHNE NO POPMYaM Pa3NIOXEHNS;

3) neicTena Han maTpuuamu (TPaHCNOHMPOBaHME, CNOXEHNE, BblYUTAHUE, YMHOXEHWE Ha YUCNO, YMHOXEHUE Ha
matpuuy), obpatHas Matpuua: onpeneneHre, yCnoB1e CyLecTBOBaHNS U HaXoXAeHve (MetTon obpaTHOn MaTpuLbl);

4) pewenune CJIAY metooom Kpamepa;

5) pewenne CJ1AY meTtonom Maycca;

6) LeicTBNS HaL apndOMETNYECKMMI BEKTOPaMN (CNOXEHUE, BbIYMTAHUE, YMHOXEHME HA YACIIO), CKaNsapHOe
npoun3BeaeHne apupPMeTUHECKNX BEKTOPOB, OPTOrOHaNbHOCTb BEKTOPOB;

7) KOMNNaHapHOCTb, KONIMHEAPHOCTb, OPTOrOHaNbHOCTb, PABEHCTBO BEKTOPOB, BEKTOPHOE NPOV3BELEHME N ero Moy b,
NX HaXOXAeHue;

8) pelueHne 3a8ay BEKTOPHOM anrebpbl: KOOPAUHATHLI BEKTOPA W ero AnvHa, AeneHne oTpeska nornonam, pacctosHme
Mexdy To4YKamu, NpoekLns BEKTOpa Ha BEKTOP, CKanspHoOe Npon3BeaeHme, yron Mexay Bektopamu, nnowanb
TpeyronbHUKa 1 napannenorpamma, 06LEM Npammnibl, NPUHALIEXHOCTb YEThIPEX TOUYEK OAHOM NIOCKOCTY;

9) pelleHune 3aay aHaNMTUYECKO reOMETPUN: PasnmnyHbie (OPMbl 3aNNCK YpaBHEHUS NPSMOI Ha NNOCKOCTK
(npoxopsiwelt yepes TOUKy NepPneHANKyNSpHO BEKTOPY, NapanienbHo BEKTOPY, Yepes ABE TOYKW, C YrNOBbIM
KO3(h(pMLIMEHTOM, B OTPE3KAX), YrON MEXAy NPSMbIMM, TOYKA NEPECEYEHMS MPAMbIX, PACCTOSHUE OT TOYKM A0 NPSMOW Ha
MNOCKOCTK, YCNOBUS NapannenbHOCTN U NePNEHANKYNSAPHOCTY NPSMBIX;
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10) pelweHne 3ana4 aHanNTUYECKON reoMeTpumn: pasnuyHbie OOPMbl 3anmcu ypasHeHMS NOCKOCTY (Mpoxoasuelt Yepes
TOYKY NepneHanKynspHO BEKTOPY, Yepes TPy TOUKM, B OTpe3Kax), yron Mexay nioCKOCTSAMU, PpacCTOSIHME OT TOYKM A0
MNOCKOCTK, YCNOBUS NapannenbHOCTN 1 NepneHanKynspHOCTY NOCKOCTEN, pasnnyHble (OOPMbl 3anvcy ypaBHEHNS
NPSIMON B MPOCTPaHCTBe (MPOXoasLei Yepes ABe TOYKM, NapaMeTpuyeckoe), yron Mexay npsambIMu, NPSIMORA v
MNOCKOCTbIO, YCNOBUS NapannenbHOCTN 1 NEPNEHaNKYNSAPHOCTY NPSIMOI U MAIOCKOCTU, TOHKa NepeceyeHunst NpsiMon u
MNOCKOCTHU.

3aver

Bonpochl k 3a4eTy:

1. Onpenenutenn 2-0ro 1 3-ero nopsaka, ux sbluucneHne. OCHOBHbIE CBOWCTBA onpeaenuTeneil.

2. MNMoHsATHe onpenennTens n-oro nopsaka. MnHop n anrebpaunyeckoe LOMOMHEHNE aneMeHTa onpenenuTens. Teopema o
pasnoXxeHWn onpenenuTens no anemMeHTam CTPoku unu ctonbua.

3. MNoHATMe MaTpuubl. HacTHble BUAbLI MaTpuL, (KBaapaTHas, TpeyronbHas, anaroHanbHas, Hynesas, eaMHn4YHas).

4. OneMeHTapHble NpeobpazoBaHns MaTpuLl. MNOHSATUE SKBUBANEHTHOCTM 1 PABEHCTBA MATPWL,.

5. HelicTBMa Hag Matpuuamm (CNOXeHne, BbiYMTaHNe, yMHOXEHME MaTpULLbl HA YACNO, YMHOXEHNE MaTpULbl Ha MaTpuLy)
1 X CBOMCTBA. JIHeHas koMbuHaums maTpuu,.

6. MuHop k-oro nopsinka, 6a3ncHblii MUHOP, paHr MaTpuubl. BeluncneHne paHra MatpuLbl.

7. MNMoHsiTne 0bpaTHol MaTpuLbl. BeipoXAeHHbIE N HEBBIPOXAEHHbIE MATPULLI. TEOPEMA O CYLLECTBOBaHNN 0OpaTHOM
matpuubl. OCHOBHblE CNOCOBbLI HAXOX AEHMS 0BPaTHON MaTpULb.

8. MaTpunyHble ypaBHEHNS 1 X peLleHne.

9. MoHsTMe cruCTEMBI NMHENHBIX anrebpanyeckux ypasHeHuin (C/TAY). HactHble Buabl CJTAY (kBappartHas, 0oHOpOLHas,
HeogHopogHas). Matpuua, pacwmpeHHas matpuua, onpenenutens CI1AY.

10. PeweHwne, MHoXecTBO pelweHuin CJIAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HeonpPeaen&HHOCTb,
akBuBaneHTHocTb CJ1AY. Kputepwnii coBmectHoctn CJ1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ons peweHus CJTAY 1 ycnosusi ero npUMeEHNMOCTW.

12. MatpuyHas coopma 3anucu CJTAY. MatpuyHbiin cnocob (Meton obpartHoi Matpuupl) pewexns CJTAY v ycnosus ero
NPYMEHUMOCTWN.

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTon Maycca pewenust C/TAY v ycnosus ero
npmMeHMMocTun. basncHble 1 cBo6oaHbIE HEM3BeCTHbIe. HaxoxaeHue obwero pewenus C/TAY. YacTHble pelweHns CITAY.

14. OgHopogHble CJTAY, ycnoBus CywectBOBaHUS UX HEHYNEBbIX PELWEHNA, CBONCTBA NX YACTHbIX PELWEHNIA.

15. MNoHATMEe NNHENHON He3aBUCUMOCTM U 3aBUCHMOCTM HaCTHbIX pelweHnin ogHopogHon CI1AY. dyHaameHTanbHas
cvctema peweHuii (PCP) n eé HaxoxaeHwue. MNpeacTtasnexve obuero peweHns ogHopoaHoin CI1AY yepes CP.

16. NoHATME N-MepHOro apnudMeTNYeckoro Bektopa. PaBeHCTBO BekTOpOB. [1eCcTBMSA Han BeKTopamin (CnoXeHue,
BbYMTAHUE, YMHOXEHMWE Ha YUCIO, YMHOXEHNE Ha MaTpuuy). JIuHeilHas KOMOUHALMS BEKTOPOB.

17. CkanspHoe npov3BefeHe apudIMeTmyecknx BeKTopoB. [NoHATME OPTOroHanbHOCTU BEKTOPOB.

18. Crctema BEKTOPOB 1 €€ NnHeliHas koMbuHauus. MNoHsITue NMHERHOW 3aBUCMMOCTM 1 HE3aBUCUMOCTY CUCTEMDI
BEKTOPOB. Teopema 0 HEOBXOAMMOM 1 [OCTATOYHOM YCNOBUSIX MMHEAHOI 3aBUCHMOCTMN CUCTEMbI BEKTOPOB.

19. MoHsiTMe BEKTOPHOrO NpocTpaHcTea R n, eBknnpgoea npocTpaHcTea EMn. Baswnc, kaHoHuyeckuii 6asnc n paHr R n.
20. PasnoxeHue Bektopa B R*n no BekTopam ero 6asuca. KoopauHatbl Bektopa B R™n.

21. ToHsATUE reoMeTprnyeckoro Bektopa. PaBeHCTBO BEKTOPOB. [poTnBONONOXHbI BekTOop. OpT BekTopa. lNpoekuns
BEKTOpPA Ha BEKTOP.

22. ['padpnyeckme npasmna CNOXEHWS, BbIMUTAHWS, YMHOXEHNS BEKTOPA Ha YMCHO.

23. KonnuHeapHocTb BekTOpoB. basuc n kaHoHnyeckuii 6as3nc nnockoctn. KoopamHatbl BEKTOpa.

24. KomnnaHapHocTb BeKTOpoB. basuc n kaHoHnyeckuit 6as3nc npoctpaHcTea. KoopanHatel BeKTopa.

25. MNoHsATHe fekapToBom cucTeMbl KoopamnHat. lMonsapHble koopamHatel. Pagnyc-BekTop, KOOpAUHATbLI TOYKW.
BbluvcneHve onuHbl BEKTOPa; HaNnpasnsowWmx KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPa, 3a4aHHOMO OBYMS TOYKaMMU;
paccTosaHMUA MexXdy TouKamm.

26. CkanspHoe nponsBeneHne BEKTOPOB, ero CBOWCTBA, BblpaXeHne Yyepes KoopanHaTbl BEKTOPOB. BuluncneHue yrna
Mexay BeKkTopamu. YCnosue opToroHanbHOCTH BEKTOPOB.

27. BekTopHOE Npon3BeeHre BEKTOPOB, Ero CBONCTBA, BbIpaXeHUe Yepes KoopanHaThl BEKTOPOB. BeiuucneHne
nnowanen napanienorpaMmmoB 1 TPEYronbHUKOB. YCNoBME KONTMHEAPHOCTN BEKTOPOB.

28. CmelwaHHOe NpousBeneHne BEKTOPOB, CBONCTBA, BbipaXeHne Yepes KoopanHaTel BeKTOpoB. BboluncneHme 06bEmMoB
napannenenunenos U TeTPasapoB. YCNoBME KOMNIaHAPHOCTM BEKTOPOB.

29. MNpsMas nMHUS Ha NnockocTu, eé obliee ypaBHeHVe. HopmanbHbIA 1 HANPaBnsoWiA BEKTOPbI NpsiMoii. MNocTpoeHre
NPSMOIA.

30. PasnunyHble BUAbl ypaBHEHMW NPSAMOIA HA MNNOCKOCTU (HOPMaNbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHNe; ypaBHeHne
npsMoK, Npoxoaslen Yepes ABE TOYKW; ypaBHEHME NPAMON C YrioBbIM KO3(PPULNEHTOM; ypaBHEHNE NPSMO B
oTpesKax).

31. PewweHne npocTeniwmx 3agad ¢ NpsMoii Ha NIOCKOCTY (HaxXoXAeHWe PacCTOSHMS OT TOYKM L0 NPSAMOIA; BblYUCNEHME
yrna mexay npsiMbiMu1; HaXoXAeHWEe TOYKM NepeceveHmns NpsmMblX; YCTaAHOBNEHNE NapanfiefibHOCTH 1
nepneHanKynapHOCTU NPSMbIX).

32. MNnockocTb, eé obluee ypaBHeHUe. HopMasbHbIi BEKTOP NNOCKOCTU U ero HaxoxaeHue. MocTpoeHne nnockocTu.
33. PasnuyHble BuAbl ypaBHEHW NNOCKOCTU (HOpManbHOEe ypaBHEHWE; ypaBHEHME MNNOCKOCTU, MPOXOAslel Yepes Tpu
TOYKMW; ypaBHEHMWE MNOCKOCTUN B OTPe3Kax).
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34. PewweHne npocTeiiwmx 3aga4 ¢ NNOCKOCTbIO (HAXOXAEHNE PACCTOAHNSA OT TOYKM A0 NAOCKOCTUW; BblYMCNEHNE yrna
Mex Ay NIoCKOCTAMM; yCTaHOBNEHME napanienbHOCTU Y NepneHankynsapHOCTU MNNOCKOCTEN).

35. MNpsimast NMHKS B NPOCTPaHCTBE, €€ obuiee ypaBHeHMe. Hanpasnsowmii BEKTOp NPsIMOiA, ero HaxoXAeHue.

36. PasnunyHble BUAbI ypaBHEHWI MPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YPaBHEHNE NPSMON, MPOXOAALEN
yepes [BE TOUKM; MapaMeTpnyYeckoe ypaBHEHNE).

37. PelleHne npocTeniwmx 3agad ¢ NpsIMO U MNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHWNE Yrna Mexay ABYMS NMPsAMbIMU,
Mex Ay NPsIMO 1 MNOCKOCTbIO; YCTaHOBNEHWe napannenbHOCTN U NePneHaNKYNSAPHOCTA OBYX NPSAMbIX, NPSMOR 1
MNOCKOCTM; HAXOXAEHWEe TOHKMN NepeceveHns NpsMor U NnoCKOCTK).

38. Anrebpauyeckas kprBas 2-0ro nopsaka Ha nnockocTu, eé obuee ypaBHeHue. Knaccudpmkaums KpuBbix 2-0ro
nopsgka.

39. OKpYXHOCTb, €€ KaHOHUYECKOe U HopMalbHOe ypaBHeHus. Obllee reoMeTprMyeckoe CBOMNCTBO TO-HEK OKPYXHOCTHU.
MocTpoeHne OKPYXHOCTM, 3a4aHHON 0BLWMM YpaBHEHUEM.

40. Snnunc, ero KAHOHNMYECKOEe YpaBHEHWE U xapakTepucTuku. Obliee reoMeTpryeckoe CBOMCTBO TOYEK SnnmMnca.
MocTpoeHve annunca, 3afaHHoro obLWmM ypaBHEHNEM.

41. N'vnepb6ona, eé kaHOHMYEeCKOoe ypaBHeHWe U xapakTeprcTrku. Oblee reoMeTpUYECKOE CBOMCTBO TOYEK rnepbonbi.
MocTpoeHve runepbonbl, 3a0aHHON 0OLWMM YPaBHEHWEM.

42. Mapabona, eé kaHOHN4YecKoe ypaBHeHNe 1 xapakTepnctukn. Obliee reoMeTpuieckoe CBOMNCTBO To4ek napabonbi.
MocTpoeHne napabonbl, 3a4aHHON OBWUM ypaBHEHNEM.

43. MNoHsaTre anrebpamnyeckol NoBepxHOCTU 2-oro nopsioka. Cgepa, eé KaHOHNYECKOe M HopMalibHOE YPaBHEHNS.
O6lwee reoMeTprYECKOE CBONCTBO TOUEK cdhpepbl.

44. 3nanncong, runepbononabl, UX KAHOHWYECKNE YPAaBHEHUS U rpadorku.

45. Mapabononabl, UNAVHAPLI, UX KAHOHUYECKME YPaBHEHUS 1 TpadouKu.

46. KomnnekcHoe 41cno, ero |/|306pa>KeH|/|e Ha MJIOCKOCTMW. KOMﬂJ'IeKCHO-COI'Ipﬂ)KéHHOG 4yumncno. Mo,n,ynb N aprymeHT
KOMMIEKCHOro yncna. PasnuyHole popMbl 3anncu KOMMNIEKCHOro Yynucna (anre6pav|quKaﬂ, TpI/IFOHOMeTpI/ILIeCKaFI).

47. OeiAcTBUSi HAO KOMMNEKCHBIMW YCnaMu (CNOXeHWe, BblinTaHne, YMHOXeEHUe, faenexHve) B anrebpanyeckoin oopme.
48. BosseneHune KOMNIEKCHOro 4yucna B cteneHb. @opmyna Myaspa. 13BneyeHne KopHS U3 KOMMNEKCHOro Y1cna.

49. MoHATMEe MHorouneHa, anrebpanyeckoro ypaBHeHusi. OCHOBHasi TeopeMa anrebpbl MHOrou4neHoB. PasnoxeHne
MHOro4neHa Ha MHoxutenu. Teopema Beay.

50. HaxoxaeHune KOpHGI7I KBaapartHOro ypaBHeHNS Ha MHOXECTBE KOMMIEKCHbIX YMncen.

CemecTtp 2

TekyLUN KOHTPONb

1. YcTHBIA onpoc

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

MNpumMepHbIe BONpocs!:

Tema 8. Jlormyeckas cumBonmka 1 €€ Mcnonb3oBaHve Ons KpaTkon 3anucu MatemMaTmyeckux yTBepXAeHW; HaxoxX aeHne
€CTEeCTBEHHOI 06nacTv onpefneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NePUOANYHOCTN COYHKLIMN;
npeacTtasneHne PyHKUMM B BULAE CNOXHOWN (PYHKLMW; NOCTPOEHUE rpachrkoB doyHKLINIA.

Tema 9. lNpenen 4MCnoBo NOCNenoBaTENBHOCTH, Er0 BbIYMCIEHUE; NPeLeN (OYHKLIMWN, Ero BblYUCTIEHNE;
HeonpenenéHHble BbIpaXeHUs ; BbIYUCNEHNE NPESENOB pauUMOHaNbHbIX U NPpauMOHanbHbIX BbIPaXeEHWIA; NepBbIi 1
BTOPOW 3ameyartenbHble Npeaenbl, X NPUMEHEHUE NPW BbIYNCNEHNN NPEAENOB; OQHOCTOPOHHNE NPeaens.

Tema 10. YcTaHoBneHne HenpepbIBHOCTY GOYHKLMIA; TOYKU paspbiBa PyHKUUM 1 X Knaccudmkaums.

Tewma 11. MpocTeliwmne npaeBnna HaxoX4eHUs NPOM3BOLHON; NPOM3BOAHASA CMOXHOWM (OYHKUMW; norapngomMmyeckas
Npon3BOAHAas; NPON3BOAHAS CTEMEHHO-NOKA3aTeNbHON (OYHKLMW; NPOou3BoaHas OyHKUMW, 3a4aHHO NapameTpuyYecku;
oudodpepeHuman PyHKLUUN; NPonU3BoOHbIE 1 AudodepeHLUnanbl BbiCWMX NMOPSAOKOB; NPUMEHeHne nNepBoro
IndhdpepeHumana B NpMOANXEHHbIX BbIYMCNEHUSX; YPABHEHUS KacaTeNbHOW 1 HOPManU K NMNOCKOM KPUBOI; MPaBmno
NonwnTans n ero NpMMeHeHne Ans packpbiTMs HeonpenenéHHOCTEN..

Tema 12. HaxoxaeHne y4acTkoB MOHOTOHHOCTU CDYHKLMW; NTIOKaNbHblE 9KCTPEMYMbI (OYHKLIMUN, NX HAXOXAEHUE;
Haubonbluee 1 HaMMeHblUee 3Ha4YeHUst anddepeHLMpyeMolt (PyHKLMN Ha OTPE3KE, NX HAXOXAEHNE; HaXxoXaeHue
NHTepBanoB BbINyKNOCTA U BOrHYTOCTU COYHKLIUK; TOYKM Nepernda, nx HaxoxXaeHune; BepTUKabHbIe U HaKNOHHbIe
acuMMNTOTbl rpachuka oyHKLMU, X HAXOXAEHNE; MOCTPOEHNE rpadomka oyHKLNN.

Tema 13. HaxoxpaeHvne obnactu onpenenenust ®HIM, nuHwnii ypoeHst; npeaen ®HI, ero BoldncneHwve.

Tema 14. YacTtHble Npon3BOAHbIE NEPBOrO M BbICWNX NOPSALAKOB, X HAXOXAEHWE; NonHble anddoepeHumans PHI
NepBOro 1 BbICILMX NOPAAKOB; YacTHble NponadsoaHble PHI, 3anaHHbIX HESABHO; Npou3soaHas cnoxHon ®HI;
npon3BoAHas No HanpasneHuto 1 rpaaneHT OHMM; npyMeHeHre nepsoro audbdepeHLmana B npubnnxEHHbIX
BbIYMCNEHNSIX; KacaTenbHas NNoCKOCTb U HOPMasb K MOBEPXHOCTH.

Tema 15. JlokanbHblii 6e3ycnoBHbI akcTpeMyM PHI, ero HaxoxoeHue; Hamborblee U HaUMeHbLIEE 3HAYEHNS
nnchdpepeHumpyemoin ®HI B orpaHMYeHHOR 3aMKHYTON 06NacTu, X HaxoX4eHMe.

2. NucbMeHHOEe JoMallHee 3afaHue
Tembl 8,9, 10, 11, 12, 13, 14, 15
MpuMepHble 3anaHns:

Tema 8. Jlormyeckas cumsonmka 1 eé ncnonb3osBaHve Ons KpaTkon 3annucu MatemaTnieckux yTBepXaeHun; HaxoxX aeHve
€CTECTBEHHOI 0bnacTy onpeneneHns yHKUMN; yCTAHOBNEHNE YETHOCTY U HEYETHOCTU, NMEPUOANYHOCTU (OYHKLNU;
npencTtasneHne OyHKLUUN B BULE CNOXHON PYHKLIMW; NOCTPOEHNE rpadorkoB CPYHKLIMIA.
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Tema 9. [Npenen 4McnoBoOM NOCNEnOBaTENBHOCTM, €r0 BblYMCIEHUE; Npeaen oyHKLMN, ero Bbl4UCIEHNE;
HeonpenenéHHble BbIpaXXeHNs; BblYNCIIEHNE MPENEeNnoB paLnoHanbHbIX U MppauroHanbHbIX BbIpaXXeHWUA; NepBbiv 1
BTOPOW 3ameyaTenbHble Npenenbl, UX MPUMEHEeHNe Npu BbIYUCEHUW NMPeaesnos; 04HOCTOPOHHWE Npeaens.

Tema 10. YcTaHoBEHNE HENPEPBLIBHOCTU GOYHKLUUIA; TOYKM paspbiBa OYHKLUN N KX KNnaccugukaums.

Tema 11. lNMpocTenwmne npaBmna HaxXoX4eHNS NPOM3BOAHON; NPOM3BOAHAS CIOXHOWM (PYHKLMW; norapudommyeckas
Npon3BogHas; NPOM3BOAHAS CTENEHHO-NOKa3aTenbHON PYHKLUNW; NPON3BOAHAA (OYHKUUK, 3a0aHHON NapameTpuyecku;
andppepeHumnan yHKLUN; NPon3BoLHbIE Y AnddepeHLnanbl BbiICLIMX NOPSAAKOB; MPUMEHEHWE NEPBOro
nndpdpepeHumana B NpmbanXEHHbIX BbIYMCNEHUSIX; yPAaBHEHUSI KacaTeNlbHOW 1 HOpManu K NMNOCKOM KPUBOIA; MPaBmno
Nonutans u ero NnpuMeHeHe ANs packpbiTMs HeonpenenéHHOCTEN..

Tema 12. HaxoxneHve y4acTkoB MOHOTOHHOCTU (DYHKLMW; NTIOKaNbHblE SKCTPEMyMbl (YHKLIMU, X HAXOXOEHUE;
Havnbonbluiee N HaVMEHbLIEE 3HAYEHUS ANDEEPEHLIMPYEMOI (DYHKLIMU HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEHVE
NHTepBanoB BbiMyKNOCTY U BOFHYTOCTY CPYHKLLMW; TOYKM Nepernba, Ux HaxoXaeHune; BepTrKarbHble Y HAaKNOHHbIE
acuMNTOThbl rpadomka PyHKLUKN, NX HaxXoXOeHWe; MOCTpoeHne rpadouka gyHKLnK.

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

Tema 14. HacTHble Npor3BOAHbIE MEPBOro Y BbICIUMX NOPSOKOB, UX HAXOXAEHUe; NonHble angdoepeHumanst GHI
NepBOro 1 BbICWMX NOPSALAKOB; YaCTHble Npon3BodHble ®HI1, 3anaHHbIX HESABHO; Npon3BoaHas cnoxHon ®HI;
npovn3BoaHas No HanpasneHwo n rpanmeHT OHI; npuMeHeHWe nepsoro andochepeHumana B NPUBANXKEHHbIX
BbIYUCNIEHUSIX; KacaTenbHas NNoCKOCTb U HOpManb K NOBEPXHOCTH.

Tema 15. NokanbHblii 6e3ycnoBHbIn akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbluee N HaVMeHbliee 3HaYeHns
oncpdpepeHumpyemoin PHIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, NX HAXoXAEHMe.

3. KoHTponbHas pabora

Temb 8, 9, 10, 11, 12

CopnepxaHue ayaMTOpHON KOHTPONbHON paboTh:

1) obnacTb onpeneneHns oyHKLMY;

2) YETHOCTb N HEYETHOCTb (PYHKLMK;

3) BblYMCNEHNE NPenenoB pauMoHanbHbIX U NppaUMOHanbHbIX BbIPaXEHWUA, NPUBOASWMX K HeonpeaenéHHOCTAM;
4) BblMMCNEHME NPEAENoB C UCMONb30BaHNEM NEPBOrO 1 BTOPOro 3aMevaTenbHOro npeaenos;

5) ycTaHoBneHWe HenpepbiBHOCTM PYHKLUN; TOUKM pa3pblBa, X HAXOXAEHWE 1 Knaccugmkaums;

6) npoussonHas, eé 3HadyeHue, ouddepeHumnan QPyHKLNN 04HON NEPEMEHHON;
7) BTOpas NpovM3BoLHas, NnapamMetTpuyieckas nponssonHas yHKLUM OOHON NepeMEHHON;
8) ypaBHeHue kacaTenbHOM 1 HopManu;

9) MHTEepBasbl MOHOTOHHOCTWU, TOYKN NOKA/IbHOIO 3KCTPEMYMA, Hanbonbliee 1 HaVMeHbliee 3HaYeHUs pyHKUMN Ha
oTpe3ke, aCUMNTOThbl, TOYKN neperméa, MHTepBasbl BbIMyKNOCTN N BOrHYTOCTHU,

10) npaewno Jlonutans.
Ok3ameH
Bonpochbl k ak3ameHy:

1. MHoXxecTBa yncen. MHOXeCTBO OeACTBUTENbHBIX YACEN, Er0 reOMEeTpUYecKas nHTepnperaumsa n csonctea. Mogynb
OENCTBUTENbHOIO Yncna 1 ero CBONCTBA.

2. Yucnosble MHOXecTBa. Yucnosblie npoMexyTkn. OKPeCcTHOCTb KOHEYHOMN TOUKM U BECKOHEYHOCTN.

3. DdyHKUMS: onpeneneHne, oCHOBHbIe cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus doyHkumm. SeHas,
HesiBHasi U NapameTpuyeckasi PopMbl aHANMTUHECKOro 3aAaHuns doyHKUMK. padouk qoyHKLMN.

4. OCHOBHbIE 9N1EMEHTbI MOBEAEHNS (PYHKLMUN (YETHOCTb, HEYETHOCTb, NMEPUOANYHOCTb, OrPAHNYEHHOCTb, MOHOTOHHOCTD).

5. OCHOBHbIE 3NEMEHTAPHbIE (PYHKLIMK (CTENEHHbBIE, TPUrOHOMETPUYECKME, OBPATHBIE TPUIOHOMETPUYECKME,
nokasartenbHas, norapugomMmyeckas), Ux CBOMCTBa u rpadouku.

6. Mmnepbonnyeckune pyHKLMMN, X CBONCTBA 1 rpacomKu.

7. ObpaTHas dpyHKUMS. CnoxHas oyHKLMS. dneMeHTapHble OyHKLUM 1 KX Knaccugoukaums.

8. MocTpoeHue rpadhukoB: aneMeHTapHbIX OYHKLMA NyTéM NpeobpasoBaHnii M3BECTHBIX rPaOUKOB; PYHKLNNA,
coepXalimm 3HaK abCcoMOTHON BENNYUHDI; (OYHKLMWIA, 3a4aBaeMbIX HECKOMbKMMU aHANUTUYECKMMU BbIPAXEHUSMMU.
9. MNpocTeiwne anemeHTapHbie PYHKLUUN: NMHEVHAS, KBagpaTu4iHas, ux CBOMNCTBA U rpadouku.

10. NoHATME YMcnoBoO NocnenoBaTenbHOCTH. Onpe,n,eneHl/le npegena YMCNOBO NocnepoBaTenbHOCTU. Cxoaswmecs n
pacxonsuwmnecs 4mcnosble nocnenoBaTefibHOCTU.

11. MNpu3Hak cx0ANMMOCTM MOHOTOHHOI YUCIOBOI NocnenoBaTenbHoCTW. Yueno e.

12. OnpeneneHns npenena yHKLUUM B KOHEYHOI TOUKe U Ha BeckoHeuHocTu. OfHOCTOPOHHKE npegensl. Heobxonmmoe
1 [OCTATOYHOE YCNOBUS CyLIECTBOBAHMS Npenena oyHKLMM B TOUKE.

13. BeckoHe4yHo Manble pyHKLUM, X OCHOBHbIE CBOWCTBA. [TpuMepbl HECKOHEYHO ManbixX qOYHKLWIA.

14. BeckoHe4Ho Honblume GOYHKLUK, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PyHKLIMSIMUA.
MprMepbl 6ECKOHEYHO BONbLINX GOYHKLNIA.

15. ®yHKUUW, OrpaHMYeHHbIe B OKPECTHOCTM TOYKM . Teopema 06 orpaHnYeHHOCTM CPyHKLIMU, MMEtOWER KOHEYHbIN
nepegern.

16. Teopema 0 B3aMMOCBSA3W (PYHKLIUW, UMEIOWEN KOHEYHbI npenen, ¢ 6ECKOHEYHO Manol oyHKUMEN.

17. Teopema o npegenax apudMeTn4eckmx onepaumnn Han oyHKUMAMU, UMEIOWMMIN KOHEYHbIN npenen.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanwuua 17 u3s 30. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

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

19. MNepBblil 1 BTOPOW 3aMeyatesnbHble nNpeaenbl, UX CNneacTBusl U NPUMEHeHWe NPy BblYUCNEHUM NPEOENOB.

20. OnpeneneHns HeNnPepbIBHOCTM OYHKLMM B TouKe. [oHSITME HenpepbiBHOCTY cnpasa 1 cnesa. Heobxoanmoe 1
O0CTaTo4HOE YCNOBUS HEMPEPBIBHOCTM CPYHKUMUN B TOYKE. HenpepbIiBHOCTb 9NeMeHTapHbIX PYHKLMA.

21. [NoHATME HEMPEPbLIBHOCTY Ha OTpe3ke. CBOMCTBA HENPEPLIBHLIX HA 0TPE3Ke (PyHKLNI (06 OrpaHNYEHHOCTU GOYHKLIMN,
obpaLeHnn OyHKLMMN B HYNb, HAMBONbLIEM N HAUMEHbBLIEM 3HAYEHUSX COYHKLNN).

22. Toukm paspbiBa PYHKLMN, MX KNAcCMAUKaLmMs N HaXoXAeHue.

23. MpupaweHmne doyHkumn. OnpeneneHre Npon3soaHoN. HenocpeocTBeHHOE HaxX0XAeHe NPON3BOLHON.

24. ["'eomeTpuyeckmnin cmbicn Npon3eoaHon. KacatenbHas n HopManb K KPUBOW B GAHHON TOYKE, UX YPaBHEHUS.

25. MpocTeiiwmne npasuna HaxoXaeHNs NPON3BOAHON (MOCTOSAHHOM, CYMMbI, Pa3HOCTW, NPON3BEAEHNS U YaCTHOMO
OyHKUMR).

26. MNpownasonHas 06paTHOW OyHKLNN.

27. NpounssofHas CNOXHON OYHKLNN.

28. Jlorapudommnyeckas npon3soaHas, €€ NnpuMeHeHne ons HaxoX4eH1s NPOM3BOOHON CTENEHHO-NOKA3aTeNbHON
PYyHKLMN.

29. MpounssogHble OYHKLMIA, 3a4aHHbIX NapameTpUHecKu.

30. OudbhepeHuman doyHkuun. NpocTeriumne npasuna HaxoXxaeHns auddepeHumnanos (NOCTOSAHHON, CYMMbI, Pa3HOCTW,
NPOuN3BEeAEHUS U YACTHOrO CPyHKUMiA). NprMeHeHne nepBoro avddpepeHumana B NpMOAnXEHHbIX BbIYUCNEHUSIX.

31. MNpowussogHble 1 guddepeHumnansl BbICWIMX NOPALKOB, X HAXOXAEHUE.

32. Teopema Ponnsi, reoMeTpnyeckunin CMbICN TEOPEMDI.

33. Teopema JlarpaHxa. N'eomeTpuyeckuin cmbicn Teopembl. PopMyna KoHeYHbIX NnpupauweHuii Jlarpanxa. Teopema
Kowmn.

34. Mpasuno Jlonutans, ero NpuMeHeHne oNs PackpbITUS HEONPELENEHHOCTEN.

35. [locTaToyHbIN Npr3Hak MOHOTOHHOCTM (PyHKLMKU. CTaunoHapHbIe 1 KpUTUHECKME TOUKU yHKUMKN. HaxoxaeHve
WHTEPBaN0B MOHOTOHHOCTU COYHKLLUN.

36. To4KM NOKANBbHOr0 3KCTPEMyMA (MAKCMMyMa U MUHUMYMa) U NOKaNbHbIE SKCTPEMyMbI cpyHKLMK. Heobxonnmoe v
[OCTaTo4Hble YCNOBMUS CYLECTBOBAHWS NOKaNbHOIO 9KCTpeMyMa doyHKLMN.

37. 'nobanbHble 9KCTPEMYMbI (HAMBONbLLEE N HAMMEHBbLIEE 3HAYEHNS) (PYHKLIMU HA OTPE3KE, NX HAXOXAEeHWe Ans
AndpbdoepeHLmpyemort pyHKLuu.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (pyHKUMW. [LOCTATOYHBIV NPU3HAK BbINYKNOCTU (BOFHYTOCTM) (OYHKLMW Ha
uHTepBane. HaxoxaeHne UHTEPBANOB BbIMYKNOCTM U BOFHYTOCTY goyHKUMK. Touka nepernba rpadomka oyHKLMMW, YCIOBUS
€€ CyleCcTBOBAHMS N HAXOXAEHNE.

39. MoHsATHe acuMnToThl rpadmnka yHKUMU. BepTrkanbHble 1 HAKNOHHbIE aCUMNTOTI, YCNOBMS X CYLWECTBOBaHNS 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. Knaccndomkaums Tovek (NpeaenbHble, BHYyTPEHHUE, TPaHNYHbIE).
MHoxecTBa To4ek B R*n (OTKpbITble, 3aMKHYTbIE, OFPaHNYEHHbIE, CBA3HbLIE, BbIMYKIbIE).

42. ToHATME OyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpeneneHns ®HI, rpaduk
GOYHKLIMMN 2-X MEPEMEHHDIX, IMHAW N MOBEPXHOCTU YPOBHS.

43. YactHble n nonHoe npupaueHns ®HI. Monsatus npenena n HenpepbiBHOCTU PHIN. CeoNCTBA OYHKUMIA HECKONBKMX
MepeMeHHbIX HEMPEPBIBHbLIX B OFPAHUYEHHON 1 3aMKHYTOI obnacTu.

44. YacTHble NPON3BOAHbIE MEPBOro U BbICWMX MOPSAKOB, UX HAXOXAEHME. Teopema O paBeHCTBE CMEeLWaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.

45. OndbdpepeHumansl GHI nepBoro v BhICWMX NOPAOKOB, MX HaxoxaeHve. NprmeHeHne nepeoro auddpepeHumana B
NPUOANXKEHHBIX BEIYUCNEHUSIX.

46. MponseoaHasa No HanpaBneHuto U rpagueHTt ®HIM, B3auMoCBSA3b MEXAY HUMM.

47. Npon3BofgHas HEABHON PYHKLNM HECKONBbKMX NepeMeHHbIx. [MponssogHas cnoxHon ®HI.

48. Toykm nokKanbHOro aKCTpeMyma (MakCcumyma v MMHUMYMa) 1 nokanbHble akcTpeMyMbl DHI. CtaunoHapHble TOUKN.
Heobxonvmoe 1 [octatodHOE YCNOBUSA NokanbHOro akctpemyma ®HI.

49. 'mobanbHble aKCTPeMyMbl (Hanbonbliee 1 HAaUMEHbLIEE 3HAYEHUS) YHKLUN ABYX NEPEMEHHbBIX B OFPaHNYEHHOM
3aMKHYTOI 06nacTu, UX HaXOXAeHUe AN AmdpdoepeHLMpyemMolt CoyHKLNK.

50. MoHsATUS ckanapHoro 1 BeKTopHoro nonen. AduddepeHumnanbHblie onepaumm Teopumn nons (rpaguenHT, AMBepreHuus,
poTop, oneparop Jlannaca).

Cemectp 3

TeKyLwUin KOHTPONb

1. YCTHbIN onpoc

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

MpuMepHbIe BONPOCHI:

Tema 16. NepBoobpaszHas pyHKUMMN 1 eé HaxoXAeHNe; HeNoCpPeACTBEHHOE UHTErpUPOBaHUE; NHTErPUPOBaHNE 3aMeHo
nepeMeHHoN 1 Mo YacTAaM; UHTerpupoBaHve OyHKUNA, coaepXalmnx KeaapaTHbli TPEXHYNEH; MHTErpupoBaHme NpocTbIX,
NpaBWNbHbIX ¥ HEMPAaBUIbHBIX PALMOHANbHbIX APO6EN; UHTErPUPOBAHME TPUFOHOMETPUYECKUX 1 MpPaLIMOHANbHBIX
BbIPaXEHI.
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

Tema 17. OueHka nHTerpana n popmyna cpefHero 3HadeHus; popmyna HetotoHa-JlenbHuua; (oopMybl 3aMeHbl
NEePEMEHHON 1 UHTErPMPOBAHNS MO YACTAM B ONPELENEHHOM MHTErpane; NpubNuXEHHOE BbIYMCIIEHUE ONPEneNEHHbIX
WHTErpanos; NpMMeHeHne onpeaenéHHOro nHTerpana ans BblMMCNeHns nnowanemn nnocknx ouryp, LAvH Oyr KpuBbIX,
06BEMOB Ten; HECOBCTBEHHbIE MHTErpasbl N0 6ECKOHEYHOMY MPOMEXYTKY NHTEFPUPOBAHNS U OT HEOrPAHUYEHHOA
OYHKLIMM, NX CXOAMMOCTb 1 PACXOAMMOCTb; BbIYMCIIEHNE ABONHOIO NHTErpana cBegeHneM K NOBTOPHOMY; 3aMeHa
NMepeMeHHbIX B ABOMHOM MHTErpane; BbIYUCNEHUE MIOWANN NNOCKon courypel 1 obbema Tena ¢ NoMoLLbo ABONHOMO
WHTEerpana; MexaHn4eckrne NpunoXeHns OBONHbIX MHTErPanos (Bbl4UCNEHNE MaCChl, CTATUHECKNX MOMEHTOB, MOMEHTOB
NHepUMn, KOOPAMHAT LeHTpa TAXEeCTU NNOCKOA NNacTuHbI);.

Tema 18. [1Y ¢ pasfnené&HHbiMK 1 pasnensiowmmMmncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgnka, nuHenHoe Y 1-oro
nopsiika n ypasHeHvne BepHynnu, HaxoxaeHue nx obLmx 1 HaCTHbIX PELIEHMWIA.

Tema 19. LY, ponyckatowme noHMXeHne nopsiaka; HaxoXaeHue obwero peweHns NMHenHoro ogHopoaHoro Y nopsiaka
N C NOCTOSAHHLIMU KO3YMPULIMEHTAMU; NNHENHBIE HEOAHOPOAHbIE 1Y nopsaka n ¢ NOCTOSHHbIMU KO3dhdomumneHTamu,
HaxoXAeHue nx oBWUX pelweHnii Ans NpaBoil YacTy cneumanbHOro BUAA; MPMHLUMIN CYNepro3nLmMm YacTHbIX PeLeHnii;
MEeToL, Bapmauum Npon3BosibHbIX MOCTOSHHbIX.

Tema 20. Cymma psifa, eé BbluMCneHne; HeobxoAMMbIA MPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV MPU3HAK PacXxoanMoCTy
ps4a; NpU3Haky CXo4MMOCTY PSAOB C MONOXMTENbHBIMU YneHamu (cpaBHeHus, Oanambepa v Kowwu); npusHak JlerbHuua
LN 3HaKoYepeoyoLMXCs PSAO0B; OLEHKA OCcTaTKa 3HaKoYepeayowerocs psaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 21. HaxoxoeHve nHtepsana, pagunyca abCcontoTHOM CX0AMMOCTM, 06NacTn CXx0AMMOCTH CTENEHHOMO PALa;
pasnoxeHve oyHkuuiA B psg Ternopa u MaknopeHa; npuMeHeHNe CTENEHHbIX PSAO0B B MPUONNXKEHHbIX BbIYNCEHUSX;
psabl Pypbe, pasnoxeHne B HUX OyHKLMIA.

Tema 22. PasmelleHusi, coyeTaHuns, nepectaHoBKM, MOACYHET UX YACNA; pelleHne KOMOMHATOPHbIX 3a4ay; KNaccuyeckoe,
reoMeTprnyeckoe onpeaeneHns BEpoOSATHOCTU; OOPMYSibl CIIOXEHUS N YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nosHowm
BEpoATHOCTY; popMyna balieca; cxema n doopmyna BepHynnu; npubnunxénHole doopmynbl MyaccoHa n Myaspa-/lannaca.

Tema 23. [luckpeTHas U HenpepbiBHAs ClyyaiHble BENWYKHBI, CNOCoObl UX 3aaHUS; YACTOBbLIE XapakTepUCTUKK
CNy4YanHON BENNYUHBI: MaTeMaTnyeckoe OXnaaHue, oucnepcus, cpenHee KeanpaTnyHoe OTKIOHEHWe, Moaa, MeamaHa,
HayanbHble N LieHTpanbHble MOMEHTbI; CBONCTBA MaTeMaTtn4eckKoro 0XXnaaHus 1 AMcnepcun; OCHOBHbIE 3aKOHbI
pacnpeneneHus cryvaliHblx BENNYMH: BUHOMManbHbIA, MyaccoHa, paBHOMEpPHbI, NokasaTtesbHblid 1 HOpManbHbIA, UX
YMCNOBblE XapPaKTEPUCTUKN; HEPABEHCTBO HebblweBa; AMCKPETHASA ABYMEPHAS CnyyaiiHas BENNYMHA, 3aKOHbI
pacnpeneneHns eé BeposTHOCTEN U YACNOBbIE XapakTEPUCTUKN.

Tema 24. OcHoBHble cnocobbl 3anvcu BbIBOPKM: BApUALMOHHBI Psia; CTAaTUCTUYECKNA OUCKPETHBIA N MHTEPBATbHbI
psabl; rpadnyeckoe n306paxeHne CTaTCTUHECKNX PSLOB pacnpeneneHms BbIOOPKU (MOAWIOH, FTMCTOrpaMMa); YNCHoBble
XapakTepucTrku BoiBOpKM (CpeaHee apngMeTNYECKOE, OMCTEPCUs, CPENHEE KBaapaTUHHOE OTKNOHEHUE, MOAA,
mMeanaHa).

2. NMucbmeHHOe pomallHee 3apaHve

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

MNpumepHbIe 3a8aHns:

Tema 16. MNepBoobpasHas pyHKUMU 1 €€ Hax0XAeHNEe; HENOCPEeACTBEHHOE UHTErPUPOBAHUE; MHTEMPUPOBAHNE 3aMEHO
NepeMEeHHON 1 MO YaCTAaM; UHTErpupoBaHne OYHKUNIA, coaepXalmnx KBaapaTHbli TPEXHYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBUbHbIX 1 HENPABMUSIbHBIX PaLMOHANbHBIX AP0OEi; MHTErPUPOBaHME TPUTOHOMETPUYECKUX U MPpPaLIMOHATBHBIX
BblpaxXeHui.

Tema 17. OueHka uHTerpana u dopmyna cpefHero aHadeHus; goopmyna HototoHa-JleitbHuua; doopMybl 3aMeHbl
nepemMeHHol U MHTErPUPOBaHKMS MO YaCTSM B ONpeaenéHHOM nHTerpane; npubnuxéHHoe BoldUCeHe onpeaenéHHbIX
WHTErpanos; NPMMeEHEHNE ONPeaenEHHOro MHTerpana ans BblYMCNEHUS nnowanei NnocKnx ouryp, LAvH Oyr KPUBbIX,
06bEMOB TeN; HeCOBCTBEHHbIE MHTErpanbl N0 6eCKOHEYHOMY MPOMEXYTKY MHTErpUPOBAHUS U OT HEOrPaHUYEHHO
OYHKLIMM, NX CXOAUMOCTb 1 PACXOAMMOCTb; BbIYMCIIEHNE ABONHOIO MHTErpana cBeAeHeEM K MOBTOPHOMY; 3aMeHa
nepeMeHHbIX B IBOHOM UHTErpasne; BblYMCeHne nnowaam nnockom durypbl 1 obbema Tena ¢ NoMOLLbO ABOMHOro
WHTErpana; MexaHn4eckne NpunoXeHns OBONHbIX MHTErPaNoB (BblYMCNEHNE MACCHI, CTATUHECKNX MOMEHTOB, MOMEHTOB
WHEpLUMW, KOOPAMHAT LieHTpa TAXECTU NAOCKON NNacTUHbI);.

Tema 18. [1Y ¢ pasnenéHHbIM/ 1 pasfensowmnMmncs nepeMeHHbIMn, ogHopoaHble LY 1-oro nopsgaka, nuHerHoe Y 1-oro
nopsaka 1 ypaBHeHne BepHynnu, HaxoxaeHue nx 0BLMX N YACTHbIX PELIEHWIA.

Tema 19. LY, ponyckarowme NoHMXeHNe NopsaKa; HaxoXaeHne obLWero peweHns NMHeHoro ogHopoaHoro OY nopsiaka
N C MOCTOSAHHLIMY KO3OPULIMEHTAMU; NMNHERHbIE HeoAHOPOoAHbIe 1Y nopsaka n ¢ NOCTOSIHHbIMU KO3dhdomumneHTamu,
HaxoXAeHne Nx OBWUX peLeHnin AN NpaBoi YacTy cneLmanbHOro BUAA; NPMHLMN CyNneprno3nLmm YaCTHBIX PELIEHNIA;
MeToL, Bapuauum NPon3BOibHbIX MOCTOSIHHbIX.

Tema 20. Cymma psina, eé BoluncneHne; HeobxoanMbIli MPU3HaAK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTy
psiaa; NpU3Hakm CXOAUMOCTU PSAOB C MONOXMTENbHBIMU YneHamm (cpaBHeHus, Janambepa v Koww); npuaHak JleibHuua
LN 3HaKoYepeoylowWmXCcs PAOOB; OLeHKa ocTaTka 3Hakodepeaytowerocs psaaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 21. HaxoxneHue nHtepsana, panuyca abconioTHol CXoauMocTu, 0b6nacT CXoAMMOCTY CTEMNEHHOMO PSAAa;
pasnoxeHue yHkumniA B psag Ternopa n MaknopeHa; NpUMeHeHNE CTEMNEHHbIX PSAAOB B NPUOANXEHHBIX BbIYUCNIEHUSIX;
psiobl Pypbe, pasnoxeHne B HUX yHKLNIA.

Tema 22. PaamelueHunsi, CoueTaHns, NepecTaHoBKM, NOACHET NX YUCNA; PeLleHe KOMBMHATOPHbIX 3a4ay; KNacCU4eckoe,
reoMeTpryeckoe onpeaeneHns BeposiTHOCTU; OOPMYIbl CIIOXKEHUS U YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOSTHOCTM; (popmyna barieca; cxema n dpopmyna BepHynnu; npubnmxérHble goopmynbl MyaccoHa n Myaspa-/lannaca.
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Tema 23. [luckpeTHast U HeNpepbiBHAs ClydaiiHble BENMYKHBI, CNOCO0bI UX 3aaHUS; YACTOBLIE XapakTepPUCTUKK
Cny4anHom BENMYMHbI: MateMaTnyecKoe oXugaHvue, oMcrnepcus, cpenHee KkesaapaTtuyHoe OTK/IOHeHMe, Moaa, MeanaHa,
HayanbHble N LEeHTpanbHble MOMEHTbI; CBONCTBA MAaTEMATMYECKOr0 OXNOAHNS U OUCNEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHns cryyariHbix BENUYMH: BUHOMMANbHbINA, [MyaccoHa, paBHOMEPHbIA, NOKA3aTeNbHbIA U HOPMAbHBbIWA, KX
YMCNOBbIE XapPaKTEPUCTUKIN; HEPABEHCTBO YebblleBa; AMCKPETHAS OBYMEPHAS CnyyaiiHas BENMYMHA, 3aKOHbI
pacnpepneneHus eé BepoATHOCTEN U YMCNOBbIE XapakTePUCTUKN.

Tema 24. OcHOBHble cnocobbl 3anvcu BolBOPKM: BapuauMOHHbIA psg; CTaTUCTUHECKNA ANCKPETHBIV U MHTEPBANbHbI
psiLbl; rpadhuyeckoe n3obpaxeHne CTaTMCTUHECKUX PSLOB pacnpeneneHns Bolbopkuy (MONWUIroH, TMCTorpamMma); YCNoBbIe
XapakTepucTnKKM BoIBOPKKM (CpedHee apugpMeTnyeckoe, AMCnepcms, cpeiHee KBaapaTuiHoe OTKNOHEHWE, MOa,
mMeauaHa).

3. KoHTponbHas pabora

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

CofnepxaHue ayonTopHOWM KOHTPONbHOM paboThbl:

1) nepsoobpazHas 1 eé HaxoXaeHue, HENOCPEACTBEHHOE NHTErPUPOBAHWE;

2) 3amMeHa nepeMeHHol B HeonpenenéHHOM UHTerpane; MHTerpmpoBaHne no 4acTsIM B HeonpeaenéHHoM nHTerpane;

3) MHTErpupoBaHne paLmnoHanbHbIX Apobeit, TPUrOHOMETPUYECKIMX, MPPALMOHANBHBIX BIPAXEHWA;

4) BbluMCNEHNE ONpenenéHHOro nHTerpana, HecobcTBeHHble UHTErpabl N0 6eCKOHEYHOMY MPOMEXYTKY UHTErPUPOBAHUS;
NPUNOXEHNs OnpenenéHHOro nHTerpana (Bol4ncneHne nnowanen nnocknx uryp, AnvH oyr KpUBbIX, 06 bEMOB TeN
BpaLeHus);

5) BblYMCNEHNE NOBTOPHbIX, ABOWHbIX NHTErPanos;

6) 1Y ¢ pasgensowmmmncs nepemMeHHbIM1, ogHopoaHoe LY, HaxoxAeHUe rx 0BLMX U YACTHbIX PELLeHMWiA;

7) nuHeiHoe LY nepBoro nopsaka, ypaBHeHne bepHynnu, HaxoXaeHne nx obWwmux U YacTHbIX PeLeHNiA.

8) LY BbicwmMX NOpsaLaKOB (NpocTeiwee, 0AHOPOAHOE NMHenHoe [1Y ¢ NOCTOAHHBIMM KOSIMLMEHTAMI); HEOAHOPOOHbIE
NUHenHble Y BbICWMX NOPSOKOB C NOCTOSAHHBIMM KOGMULIMEHTAMI M NPABOW YacTbio CreunanbHoro Buaa;

9) He0OX0AUMbI MPU3HAK CXOAMMOCTU, [OCTATOYHBIA NPU3HAK PACXOAMMOCTH, MPELEenbHbIA NPU3HAK CPaBHEHNS;
npusHak Nanambepa, panukanbHblil npuaHak Kown; abcontoTHas 1 yCnoBHasi CX0AMMOCTb;

10) uHTepBan, pagmyc, 0bnactb CXOLMMOCTM CTENEHHOrO pSaa; psabl Tenopa u MaknopeHa.

Ok3ameH

Bonpochbl k ak3ameHy:

1. NMepBoobpasHas yHKLUS, eé CBOMCTBA.

2. HeonpenenéHHbln uHTerpan, ycnosue ero CyLecTBOBaHUS 1 CBOMCTBA.

3. OCHOBHble MeTOAbl MHTErpPUPOBaHUS: HENOCPEACTBEHHOE MHTErPUPOBAaHNE, MHTErPUPOBAHME 3aMEHOI NEePEMEHHON,
WHTErpmpoBaHmne no 4acTsam.

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

5. HenpasunbHas 1 npaBuibHas pauuoHanbHble Apobu, pa3noxeHue npasuibHon Apobu Ha npocTele. VIHTerpuposaHme
NPOCTbIX, MPABUMbHbBIX 1 HEMPAaBUIbHBIX PaLMOHaNbHbIX OP06ei.

6. HaxoxaeHve nHTerpanos oT TPUrOHOMETPUYECKUX BbIpaXeHWU. YHNBEpcanbHas TpMroHoMeTpmuyeckas nogctaHoBKa u
ee rNpuMeHeHue.

7. HaxoxaeHue nHterpanos 0T MppaumoHabHbIX BbIPaXXEHNI.

8. OnpegneneHHblil HTerpan Kkak Npenen MHTerpanbHON CyMMbl, €ro reoMeTpPUYECKUA CMbICH. YCNOBUS CyLeCcTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHbIe CBOWCTBA onpeneneHHoro uHterpana. OueHusaHme nHiterpana. Popmyna cpefHero sHaveHus.

10. VIHTerpan ¢ nepeMeHHbIM BEPXHM NPEeerioM N ero CBOMCTBA.

11. ®opmyna HetoToHa-JleinbHuua.

12. ®opMyrbl 3aMeHbl MEPEMEHHON U MHTErPUPOBAaHNS MO YacTSaM B OnpeaenéHHOM nHTerpane.

13. MpubnnxEéHHoe BbluMCneHe onpenenéHHoro nHTerpana (ksagpatypHble (0opMysibl MPSIMO-YrOIbHUKOB, TpaneLmii,
CumncoHa).

14. MNnowaab NAOCKOW dourypbl 1 €€ BblYMCNEHNE C MOMOLLBIO onpeaenéHHoro nHTerpana.

15. [InmHa oyrv KpvBo 1 €€ Bbl4UCEHME C NMOMOLLbIO ONPeaenéHHOro HTerpana.

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

17. HecobcTBEHHbIE MHTErpasbl Mo 6eckoHeYHOMY NPOMEXYTKY UHTErpUpPOBaHUS, UX CXOAUMOCTb U PaCXO4UMOCTb.

18. HecobCTBEHHbBIE UHTErPaANbl OT HEOTPAHWNYEHHbBIX (PYHKLIMIA, NX CXOAUMOCTb U PACXOLUMOCTb.

19. [1BOAHOW NHTErpan Kkak npenen nHTerpanbHol CyMMbl, YCNOB/E €ro CyecTBOBaHUS U FeOMETPUYECKMUIA CMbICH.

20. OcHoBHble CBOMCTBA ABOVHOro MHTerpana. OueHvBaHne ABOMHOrO MHTerpana. ®opmyna CpeLHero 3Ha4eHus.

21. MNoHATME anemeHTapHo 0bnacTy B HaNpPaBneHNM KOOPAVHATHBIX OCceit. MOBTOPHbIE MHTErpanbl, UX BbIYUCNIEHME.
BbluncneHve OBOMHOro UHTErpana ceefeHeM K NoBTOPHOMY.

22. [NonspHble KOOpAMHATHI, X CBA3b C AekapToBbiMK. PopMyna 3aMeHbl NePeMEHHbIX B ABOWHOM MHTerpane npu
nepexone K NonspHbIM KoopavHaram.

23. BbluncneHve nnowanm nnocko courypbl 1 06 bEMA LIMIMHAPUYECKOrO TENa C MOMOLLbLKO ABOMHOIO MHTErpana.

24. MNoHsaTHe ondppepeHumnanbHOro ypaBHeEHUs NepBoro Nopsaka, pasnmyHbie oopMbl ero 3anucu. PeweHne, HavanbHbie
ycnosusi, oblee 1 yactHoe pelweHus 1Y nepeoro nopsaka. 3aaaya Koww.

25. [1Y ¢ pasgenéHHbIMn 1 pasaensiowmmMmcs NepeMeHHbIMU, NX PeELLEHNE.

26. OnHopogaHble 1Y nepsoro nopsiaka, Nx pelweHue.
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27. IlnHenHoe LY nepBoro nopsaka v ero pewexve. YpasHeHne bepHynnu n ero peweHne.

28. udbgpepeHLmansHoe ypaBHeHVe nopsaka n, pasnnyHble hopMbl ero 3anucu. PelueHne, HauyanbHble ycnosus, obliee
1 yacTHoe peweHna OY nopsaaka n. 3agada Koww.

29. [lY nopsiaka n, fnonyckarowme NoHMXeHe Nopsaka, Ux pelleHune.

30. lMoHsATUE NMHERHOM 3aBUCMMOCTY U HE3aBUCMMOCTY cUCTeMbl coyHKUMIA. Onpegenntens BpoHckoro. MNprMepsbl
NNHENHO HE3aBNCUMbIX CUCTEM CDYHKLIMIA.

31. NuHenHoe OY nopsagka n. OgHopogHble n HeogHopoHbie J1AY. CBoONCTBa YaCTHbIX PELEeHNiA, oyHOaMeHTaNbHAs
cuctema pewenunin OJ10Y.

32. CtpykTypa obwero peweHus ogHopoaHoro JIAY nopsaka n. CTpykTypa obuero peweHns HeogHopoaHoro J1OY
nopsgaka n. MNpuHLMN cynepno3numm YacTHbIX PELLEHUIA.

33. OJ10Y nopsaaka n ¢ NOCTOSAHHbIMU KO3hpMUneHTamm. Xapaktepuctnieckoe ypasHeHne. HaxoxaeHne ®CP u
obuwero pewexnst ONOY, korna KoOpHU XxapakTepncTUHECKOro ypaBHEHNS - AENCTBUTENbHbIE U Pa3NINYHbIE.

34. ON1AY nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdounumeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuwero pewernst ONOY, Korga KOPHU XapakTepnCcTUHECKOro YpaBHEHNS - AENCTBUTENbHBIE U €CTb KpaTHble.

35. OJ11Y nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdhuumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuiero pewerns ONOY, Korna KoOpHU XapakTepUCTUHECKOrO YPaBHEHNS - KOMMIEKCHO-COMPSAXEHHDBIE.

36. HaxoxneHue yacTtHoro pewexus HITOY nopsigka ¢ NOCTOSHHLIMU KOShhULMEHTAMU 1 NPaBON 4acTbiO
chneumanbHoro sMaa.

37. MeToA BapraLmy NPon3BObHbBIX MOCTOSHHBIX HAaXoXAeHUs obuero peweHns HIY nopsigka n ¢ NOCTOSHHbIMU
KoadodomLMeHTamMm 1 NPon3BONbHON NPaBOM YacTbIO.

38. MoHsATue yncnosoro paga (HP). YactudHas cymma mn octatok paga. Cxogawuecs u pacxogswmecs psabl. Cymma
psapna.

39. OCHOBHbIE CBOMCTBA CXOOSWMXCS PSAOB. He06X0AUMBIA NPU3HAK CXOAMMOCTM U LOCTaTOYHbIA NPU3HaK
pacxoguMocTu psaga.

40. JocTtaTtoyHble NPU3HaKN CpaBHEHUS (KNaccu4ecknuin U npenenbHbii) CXOAUMOCTU PSOO0B C NONOXUTENbHbLIMU
YyneHamu.

41. OTanoHHble YACNOBbIE PALbl (FEOMETPUYECKUIA U 0BOBIWEHHDIA rapMOHUYECKNIA), YCNIOBUS MX CXOLUMOCTY U
pacxoonMMOCTW.

42. NocTtatoyHble npusHaky Janambepa n Kown cxoonmMocTv pSLoB C MONOXUTENbHLIMA YNEHA-MU, YCNIOBUS NX
NPUMEHNMOCTN.

43. 3Hakouepepyowmincs yucnosoin paa. MpuaHak JleibHuua. OueHka CyMMbl 3HaKOYepeoyolerocs psiaa u ero
ocTarka.

44. 3HaKkonepeMeHHbIii YCNoBoi psia. ABCOMOTHO U YCNOBHO CXOLAIWMECS YMCTOBbIE Psifbl, UX CBOWCTBA. [LOCTaTO4HbIN
NpY3HaK CXOOMMOCTUN 3HaKoMepeMeHHOro psaa.

45. dyHkumoHanbHbIn psg (PP). YactnuHas cymma, octaTok, ToO4Ka CXOAMMOCTU, 06nacTb onpeneneHns u obnactb
cxonumocTu dP. Cymma chyHKLMOHaNbHOro psina. A6contoTHo cxogswmecs OP.

46. CteneHHoit pag. MpuaHak Abens abCconoTHOM CXOAMMOCTM CTENEHHOrO psaa. Paanyc n uHtepsan abcontoTHOM
CXOOUMOCTM CTEMEHHOro paga.

47. HaxoxneHve obnactu obbl4HON 1 abCONOTHON CXOAUMOCTU cTeneHHoro psaa. OCHOBHblE CBOMCTBA CTEMEHHbIX
pS.o0B.

48. Panbl Teiinopa u MaknopeHa. PaznoxeHue doyHkunii B psig Teinopa. MNpumeHeHne psana Teiinopa B NpubanxXEHHbIX
BbIYNCNEHNSX.

49. TpuroHomeTpuyeckumin psa. Psg ®ypoe. PasnoxeHne dpyHkunii B pag Pypbe. Pagbl dypbe ong 4ETHbIX M HEYETHbBIX
COYHKUMIA.

50. MNpenmeT Teopnu BepoATHOCTEN. MOHATUS CNyYaiiHOro SKCNepuMeHTa, cnydaliHoro cobbitusi. CBOMCTBO
CTaTUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyYaHOro aKCneprMeHTa.

51. 9nemeHTapHoe cobbiTue. MpocTpaHCTBO aneMeHTapHbIX cobbiThil Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO Q .
LocToBepHoe 1 HeBO3MOXHOe cobbiTus. MNpeacTasneHve cobbiTuii B BULE Anarpamm diinepa-BeHHa.

52. [leicTBNSA HAL CryyYaiHbIMU COBBITUSIMU, UX FTEOMETPUYECKAsA UNOCTPALIMS C MOMOLLbIO Ava-rpamm diinepa-BexHa.
COBMECTHbIE 1 HECOBMECTHbIE, NMPOTUBOMONOXHbIE COBBITUS.

53. KombrHaTopuka: npaemna CyMMbl M NPON3BELAEHUS; COYETAHMS, PA3MELLEHUS U NEPECTAHOBKU, NOACYET UX YyMcna.
54. PaBHOBO3MOXHbIe cobbITUS. Knaccuyeckoe onpeneneHme BeposiTHOCTW. HacToTa, OTHOCK-TeNbHas YactoTta
nosiBneHns cobbiTusi. CTaTucTnYeckoe onpeneneHne BeposSTHOCTU.

55. OCHOBHble CBOCTBA BEPOATHOCTMW. YCNOBHAS BEPOSTHOCTb COBLITUS. 3aBUCUMBIE U HE3ABUCKMbIE COBbLITUS.
DopMynibl CIIOXEHUSI U YMHOXEHUSI BEPOSITHOCTE (Anst ABYyX COObLITUIA).

56. MonHas rpynna cobbiTuid, runoTtessl. dopmynbl NOMHOM BeposiTHOCTU, baieca.

57. NoBTopHble ucnbitaHus. Cxema bepHynnu. ®opmyna BepHynnu. MpubnuxéxHble doopmynbl MyaccoHa u
MyaBpa-/lannaca.

58. MNoHsiITUE cnyyaiiHoi BennynHel (CB). dyHKuns pacnpeneneHns cnyvyaHoi BenmynHbl 1 eé OCHOBHbIE CBOMCTBA.
59. NnckpeTHas cnyyanHas sennynHa (O CB). Pag pacnpeaeneHunsi, MHOroyronbHuK pacnpeaeneHus, yHKUms
pacnpenenexnsa JCB, nx noctpoeHue.

60. HenpepbiBHas cnyyainHas senndmnHa (HCB). ®dyHkumns nnoTHOCTU pacnpeneneHns, eé 0CHOB-Hble CBONCTBA.
MNpencrasneHune cyHkummn pacnpegeneHns HCB Yepes hyHKUMIO NIOTHOCTM pacnpeneneHms.
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61. Matematuyeckoe oxuaaHve ONCKPETHON 1 HeNpPepbIBHOM cny4vainHon BennymH. OCHOBHbIE CBOWCTBA
mMaremMaTtn4yeckoro oXunaaHus.

62. [lucnepcusa n cpenHee KBaapaTuYHOe OTKIIOHEHWE cnyYaliHoi BennyuHbl. OCHOBHbIE CBOWCTBA ANCMEPCUN.
BbluncneHve gucnepcumn QUCKPETHOW U HEMPEPBIBHOM CRyYaiHbiX BENUYUH.

63. Ha4yanbHble n LeHTpalibHble MOMEHTbI k-oro nopsgka, B3anMOCBA3b MeX Oy HUMW. ACI/IMMeTpI/IFI N 3KCLecCcC.

64. BriHoMnanbHbIn 3akoH pacnpeneneHns ILCB, ero YncnoBble XapakTeEPUCTUKUN (MaTeMaTYeCcKoe OXunagaHme un
ancnepcus).

65. lMyaccoHoBckuin 3akoH pacnpenenerHns JCB, ero 4ncnosbie xapakTepUCTUKK (MaTemMaTuyeckoe OXnaaHne u
ancnepcus).

66. PaBHOMepHbIi 3akoH pacnpeneneHns HCB, ero 4ncnosbie XxapakTepUCTUKN (MaTeEMaTMYECKOe OXMAAHNE U
ancnepcus).

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

68. HopmanbHbIn 3akoH pacnpenenenns HCB, ero 4ncnoBble xapakTepuUcTUKn (MateMaTnieckoe oXxngaHume,
ancnepcus). CTaHgapTHbIA HOPManbHbIA 3aKoH pacnpenenerHns. WHterpan Jlannaca v ero npumeHeHve ons
BbIYMCNEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenéHHon CB B 3anaHHbIvi uHTepBan. [Npasmno ?Tpéx curm?.

69. HepaeeHcTBO Yebbiwesa. MNoHATNE 0 3akoHaxX BOMbLWKX YACEN U LIEHTPaNbHO NPeaenbHOR TEopeMe Teoprm
BEPOATHOCTEN.

70. ﬂpenMeT matematmyeckoi ctatuctukm. OCHOBHbIE 3a4a4M MatemMaTnyeckon ctaTucTkn. Baanmocesab
mMaTemMaTuUyecKom CTaTUCTUKK N Teopuun BepOFITHOCTeIZ.

71. FeHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHble CNOCOBbI OpraHn3aumm BoiGopKM (MOBTOPHbIA 1 6ECNOBTOPHbIN
o16op). PenpeseHTaTuBHOCTb BbIBOpkU. CryyaiiHas Bbibopka. Bei6OpoyHbIli METOA, KAK OCHOBHON METOL,
mMaTeMatnyeckom CTaTUCTUKMW.

72. BapuaunoHHbiii psg. MegnaHa u pasmax BbIGOpKM, MX HAX0XLEHUE.

73. CTatncTnYecknin psig pacnpeneneHns Boibopku. VIHTepBanbHbIf CTaTUCTUYECKMUIA PSIA 1 €ro NOCTPOEHNE.
"padouyeckoe npenctaeneHme Bol6OPKU: MONUIOH, FUCTOrPamMMa, UX NocTPoeHMe.

74. CpefHee apudomeTmyeckoe BbIBOPKU, ero CBOMCTBA W BblYUCNEHNE.
75. Odcnepcus BoiBOpKM, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Bolbopkn. Baammoceasb avcnepcuii.

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNS 3HaHUNA, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yloLLmMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUN

B K®Y pelicteyeT 6annbHo-periTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcsi. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOoBNEeTBOPUTENbHO".

dopma Mpouenypa oueHUBAHNUA 3HAHUA, YMEHUIA, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLLMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

YCcTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 14
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLIMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

lMncbMeHHoe Oéyqaroumecg nony4aroT 3agaHne no ocseweHuo Oﬂpe,ﬂ,eﬂéHHbIX TeopeTn4eckunx
gomMaulHee BOMPOCOB Mnn peweHnto 3ana-. PaboTa BbINONMHSIETCS MMCbMEHHO fOMa U
3afaHue cpnaértcs npenogaBsarersto. OueHuBatoTcs BnageHne martepunanom no teme
pa60Tb|, aHanuTnyeckne crnocobHoOCTU, BnafeHne Metogamu, YMEHUA N HaBblKWN,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 3 22

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

3auert 3a4éT HaueneH Ha KOMMJIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIK U YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLMA N PELLeHN NPAKTUYECKNX 3a0aHWA.

CemecTp 2
TeKkyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 1 14
OMCKyccuW, 0TBEYatoT Ha BONpocCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMaLlHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

MucbmeHHoe  |OB6yvarowmecs nonyyatoT 3aaHne No OCBELLEHMIO ONpPeaenéHHbIX TEoOPETUYECKNX
JomallHee BOMPOCOB MW pelieHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 14
3anaHve cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHaNUTUYeckme cnocobHOCTY, BNadeHne MeToaaMun, YMEHNs 1 HaBblKK,
HeobxoAuMble ONs BbINONHEHUS 3a4aHWA.

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
MeToaMu, yMEHMsl U HaBbIKK, HeO6X0aUMble AN BbINOMHEHWS! 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem Temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BnafeHue Matepuanom, ero CUCTeMHoe
OCBOEHUE, CNOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHn NPakTUYecKnx 3aaaHuni.

CemecTp 3
TekyLLUA KOHTPONb

YCTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NMPaKTUYECKmX 3aHsATusx. Obyyatowmecs
BbICTYNalOT C AoKNnanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 14
OMCKyccun, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

MucbmeHHoe  |OByvarowmecs noayyatoT 3afaHne No OCBELLEHMI0 OnpeaenéHHbIX TEoOPEeTUIECKNX
JomallHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 14
3anaHve cnaétcs npenogasatento. OLueHMBAOTCS BNaaeHWe MateprasnoMm rno Teme
paboTbl, aHaNUTUYeckme cnocobHOCTW, BNadeHne MeToaamMun, YMeHNs 1 HaBblkK,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs

paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoilaeHHoro matepuana. Pabota 3 22
BbIMOJIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTCs
BNafeHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BNaneHne
MEeToAaMU, YMEHWNS U HaBblKW, HEOOX0AMMbIE A5 BbINOMHEHNS 3a0aHUIA.

9K3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMIUHBI. OK3aMeH 50

NPOBOAUTCS B YCTHOW WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
cofepxarcsi Bonpochl (3aaaHus) no scem temam kypca. Obydatowemycsi gaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHMUS Mpw
aHanuse NPo6neMHbIX CUTyaLMnii 1 PeleHnn NPaKTUYEeCKUX 3aaaHui.
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7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AOMONHUTENbHON y4ebHoM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcs B OAHOM M3 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanatensmMm n NPefocTaBneHHbIX foctynos HYM KDY;

- B NMe4aTHOM BMAe - B poHAae bubnuoTtekn HabepexHouenHMHCKOro MHeTTyTa (dounmnana) K@Y. Obyyatowmecst
rony4atoT y4ebHyto nntepatypy Ha aboHeMeHTe No YnuTaTenbckuM bunetam B COOTBETCTBUM C MpaBuiamMmn NoNb30BaHN
616MoTEKON.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NoBON TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOR nuTepaTypbl, HEOBXOAMMO ANS OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnivHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npaBoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWW KOMMNEKTOBAHUS (OOHA0B BrbnmoTteku
HabepexHo4enHnHckoro nHeTutyTa (gounnana) Koy.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

EqWorld Mup matematnyeckux ypasHeHui - http://eqworld.ipmnet.ru
Math24.ru Beicwas matematuka - hitp://math24.ru
EcTtecTBeHHO-HayuHbIi 06pa3oBaTtenbHbii nopTtan - http://www.en.edu.ru
WHTepHeT-nopTan pecypcos nNo matematuke - http://www.math.ru

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumm Ha nekumsax nanaraetcsa Teopetunyeckuin matepuman. lNpuy4ém KoHCNeKT nekunii, octaowmnines y
CTYLEHTOB B pe3ynbTate UX NpoCnyLWNBaHWS, HE MOXET MOMHOCTbIO 3aMeHUTb y4ebHrKa, ero Lenb -
POPMYNMPOBKa OCHOBHbIX YTBEPXAEHWUI 1 onpedeneHunii. [pocnywas nekumio, CTyAeHT OOnXeH
03HaKoMUTbCs ¢ Bonee NoAPOOHLIM M3NOXEHVEM MaTepuana B y4ebHrKax 13 crmcka OCHOBHOM U
JONOMHUTENbHON NuTepatypsbl. Jlekumn MoryT NpoBOAUTLCS Kak B TPAAULIMOHHOW (DOPME B
ayouTopun, Tak U JUCTAHUMOHHO, C NPYMEHEHNEM COBPEMEHHbBIX LMGPOBLIX 06pa3oBaTeNbHbIX
TEXHONOrWI, Ha cneayowux nnatopmax u pecypcax: B komanae "Microsoft Teams”, B BuptyanbHoii
ayaonTopun.

npakTnyeckme | IayyeHne gucumnnnHbl nogpasymeBaeT He TONbKO OBlageHne TEOPETUHECKUM MaTepnanom, HO 1
3aHATNA nony4yeHne NpakTM4YeCckmx HaBbIKOB PeLeHNS 3a8ay Ha ayauTOPHbIX NPaKTUYECKMX 3aHATUAX, ANS
6onee rnybokoro NOHMMaHWs pas3fenos AUCLMIIMHLI, a TAKXe pasBuTre abCTPaKTHOrO MbILIEHNS U

CMOCOBHOCTM CaMOCTOSATENBHO [0Ka3blBATh YACTHbIE YTBEPXAEHNS. [1pakTMiecke 3aHATUS MOryT
NPOBOAUTLCS KakK B TPAAULMOHHON chopme B ayamTopun, Tak U AUCTAHLUUOHHO, C NPUMEHEHNEM
COBPEMEHHbIX LIMCPPOBbIX 06pa30BaTENbHBLIX TEXHOMOMMIA, HA CneayWwmx NnatgopMax u pecypcax: B
komaHge "Microsoft Teams", B BupTtyanbHoi ayamtopuu.

camocTos- | CamocTosiTenbHas paboTta - 370 BUL 3aHATUSA, HA KOTOPOM obyyatowmecs ¢ onpenenéHHon nonein
TenbHas CaMOCTOATENDbHOCTW BbINONIHAKOT Pa3/IM4HOro pona 3anaHus, npunaras HGOﬁXO,EI,VIMbIe ans aToro
pa60Ta YMCTBEHHbIE YCUNNA U NPOSABNAA HAaBblKM CAMOKOHTPOMA 1 CaMOKOppeKUni. CamocToaTenbHas
paboTa BktoHaeT B cebsi: N3ydyeHme TeopeTMHeckoro MmaTepuasna no KOHCnekTam nekunin n
y‘-IeﬁHVIKaM; BbINONMHEHNE MNCbMEHHbIX AOMALWIHUNX 3aJJ,aHVII7I; noAroToBky K ayanTOPHbIM KOHTPO/IbHbIM
paéoTaM; noaroToBKy K TeOpeTnyeCknM onpocam Ha NpPpakTUHEeCKNX 3aHATUAX; NOAr0TOBKY K
9K3aMeHy/3a4éry.
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Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHBbIA ONPOC | YCTHbIA ONpoC Ha NPakTUYECKOM 3aHATUM NpeanonaraeT Kak onpoc TeopeTMyeckoro matepmana no
TEME 3aHSATNS, MPOBOAMMOrO B €ro Havane, Tak 1 onNpoc NPenNOXEeHHbIX Npenonasarenem
NPaKTUYECKMX N TEOPETUYECKNX 3a0aHWIA 41 CAMOCTOSTENbHOrO PELIEHNS Ha ay AUTOPHOM
npakTn4eckoM 3aHaTum. Mpu NOAroToBKE K YCTHOMY OMPOCY TEOPETUYECKOro Matepmana cnegyet
OPVEHTNPOBATLCS HA BOMPOCHI, ykasaHHble B pasfene 6.3 pabouei nporpamMmbl, Ha KOHCNEKTbI
nekunii, a Takxe y4ebHNKM N3 PEKOMEHO0BAHHOMO CNM1CKa NUTepaTypbl. YCTHbI ONpoC MOXET
NPOBOAUTLCS KakK B TPAAULMOHHON chopme B ayamTopun, Tak U AUCTAHLUUNOHHO, C NPUMEHEHNEM
COBPEMEHHbIX LIMGPPOoBbIX 06pa30BaTeNbHbLIX TEXHOMOMMIA, HA CneaywWwmx NnatgopMax u pecypcax: B
komaHge "Microsoft Teams", B BupTyanbHoi ayamtopuu.

nMcbMeHHoe | [lnsi BbINONHEHUS AOMAaLWHMX NPAKTUYECKUX 3afaHnii obyyalowwmincs DOXKeH NOBTOPUTb
JoMallHee | COOTBETCTBYIOWMNIA TEOPETUYECKUA Matepuran, BHUMaTeNbHO, C BbINMONHEHNEM BCEX AENCTBUIA Ha
3ajaHve bymare, pazobpartb peléHHbIe Ha ayIMTOPHOM MPaKTUHECKOM 3aHSATUM NMPUMEpPDI U Nocne 3Toro
NPUCTYNUTb K PEWEHNIO 3a8a4, NPEaOXEHHbIX ONs CAMOCTOATENBHOMO peweHmns. MNpakTnyeckue
3a4aHus, BbIMOMHEHHbIE B ayAMTOPUM, NpefHa3Ha4YeHbl 4715 yKa3aHns obIWmnx METONOB PeLeHUs
3ajady onpenenéHHoro Tnna. 3akpenuTb HaBblKK, MOXHO NNLLb CAMOCTOATENBbHO BbINONHNB AOMAWHNE
npakTmyeckne 3agaHuns. BoinonHeHne gomawHmx 3agaHnii NpoBepsieTca npenogasaTenem Ha
MPaKTUYECKOM 3aHSATUK. [pwn BbINONHEHUN NMMCbMEHHOMO OMALIHEro 3a4aHns HeobxoaMMo
NpUAEpPXnBaTbCs creayowmx npaswn: 1) 3agaHne OoMXHO ObiTb BbINOHEHO B OTAENBHO
YYEHMYECKOM TeTpaau C NonsMm He MeHee 3 CM A4S 3aMevaHuin npenogasarens; 2) BHadane
yKasblBalOTCS Ha3BaHWE ONCUUMNMUHBI; HOMepa pewaembix 3agad; ®.1.0. ctyneHTa, BbINOMHMBLLETO
paboTy, ero HoMep rpynmbl; 3) yCnoBuMs 3a4a4 NepennceiBaoTCs MONHOCTbIO, 683 CoKpalleHNs CNoB;
np1BOAMTCS NoapobHOe pelleHre 3aaa4 (4epPTeXN MOXHO BbIMONHATb aKKypaTHO OT PykKK), B KOHLE
pelweHusi NpMBoanTCS 0TBET; 4) B paboTy LOMXHbI ObiTh BKIOYEHbI BCE 3a4a4u, yKa3aHHbIe B
3a4aHun, CTPOro Mo nopsiaky HOMEPOB; 5) BbinoHeHHast paboTa coaéTcs Ha NPOBEpPKY; eCNu B
paboTe nMetoTcs ownbKK, CTYOEHT AOMKEH BbINMONHUTL Bce TpeboBaHUs npenoaasaTtersl,
N3N0XEHHbIE B PELIEH3MWN 1 caaTb paboTy C MCMPaBNIeHMsIMM Ha MOBTOPHYIO NPOBEPKY; 6) H1Kakne
NCrpaBneHNs B TEKCTE YXXe NpoBEPEHHON paboTbl He AOMYCKalTCS; BCe UCTpaBNEHUs
3anncbIBaOTCA Nocne peueH3nn npenogaearens ¢ ykasaHnem Homepa 3agadyu, K KOTopon 0THOCATCS
LOMONHEHNS 1 UcrpaBneHust; 7) pabota MoXeT ObiTb BbINOMHEHA 3aHOBO B Clly4ae BbISiBNEHMS
CepbE3HbIX 3aMevaHunit 1 ownbok.

KOHTponbHas | MNpu NoarotToBke K ayAnTOPHbLIM KOHTPO/bHBIM paboTaM cnenyeT NOBTOPUTbL COOTBETCTBYHOLWNIA
paboTa TEOpEeTUYEeCKUiA MaTepmran, a Takxxe NPoOCMOTPETb NpPaKTMYecKue 3agaHuns, KoTopble pasbupanmcs u
pelwanncb Ha ayaMTOPHbIX 3aHATUSIX U ooma. MpoBoanTcs KOHTponbHas paboTa no MHANBUAOYaNbHbIM
3a0aHnaM, NPeaoXeHHbIM npenonasaTteneM. Bpems BbinonHeHNst KOHTPONbHOM paboTbl 1 yac 30
MUHYT. MNpUMepHble 3a0aHns KOHTPOSbHBIX paboT NpuBeneHbl B pasaene 6.3 paboyeit nporpaMmbl.
KoHTponbHas pabota MoXeT NPOBOANTLCA Kak B TPaAMUNOHHOM chopMe B ayaUTOpuK, Tak 1
OMNCTaHLUMOHHO, C MPUMEHEHNEM COBPEMEHHbIX LIndPOBbIX 06pa3oBaTeNibHbIX TEXHONOMUIA, Ha
cnenyouwmx nnatgopmax n pecypcax: B komanae "Microsoft Teams", B BuptyanbHoi ayautopun.

3aver 3a4€éT HaueneH Ha KOMMNNEKCHYIO MPOBEPKY OCBOEHMUS OMCLMNAMHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW ¢hopMe Mo bunetam, Tak U B (DOPME NMUCbMEHHOW 3a4éTHOM paboTbl. B cnyyae
npUMeHeHus B 06pa3oBaTenbHOM NPOLECCe AMCTAHLMOHHbIX 0Bpa30BaTENbHbIX TEXHONOT WA,
obyyatowmecs coaT 3a4€T Ha cnedyLwyx nnaTgopmax n pecypcax: B komaHge "Microsoft Teams”, B
BupTyanbHoi ayamtopun. Bunet cogepXxuT asa Teopetudeckmnx Bonpoca 1 npumep, BpeMs Ha
MOLrOTOBKY K 0TBETY - 20 MUHYT. [TucbMeHHas 3a4étHas paboTta conepxut 14-16 3anaHuii, BpeMs
BbINONHeHNs - 90 MuHyT. OueHmBaeTCa BnageHne Mmatepmanom, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS NPU PELIEHNN NPAKTUYECKUX 3aLaHWUNA.
Mpwn noaroToBke K coave 3a4érta HeobX0oUMO ONMPaTbCs, MPEXAE BCEro, HA KOHCMEKTbl NEKLUMIA 1
PEKOMEH0BaHHbIE UCTOYHWKW MHADOPMaLNNA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

9K3ameH OK3aMeH HaueneH Ha KOMMIEKCHYO NPOBEPKY OCBOEHMS AUCLMNAMHBLL. MOXeT NpoBOANTLCS Kak B
YCTHO-NNCbMEHHO dhopme no buneTam, Tak U B popMe NMCbMEHHO aK3aMeHaUNoHHON paboTol. B
cnyyae npuMmeHeHusi B 06pasoBatenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM A,
obyyatowmecs coarT 3a4€T Ha cnenyowmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams”, B
BupTyanbHom ayautopun. Bunet conoepXxumT aBa Te0peTU4ecknx Bonpoca u npumep, Bpems Ha
MoAroToBKY K oTBeTy - 20 MUHYT. lNMcbMeHHas ak3aMeHaunoHHas pabota coaepXxut 14-16 3agaHui,
BpEMS BbiNosiHeHNs - 90 MyuHyT. OueHmBaeTCs BnageHne matepmnanom, ero CUCTEMHOE OCBOEHIE,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHWS NPY PELLEHUN NPAKTUYECKNX 3a4aHWA.
Mpun noaroToBke K coade ak3ameHa HeobxoaMMo OnNMpPaTbCs, NPeXae BCero, Ha KOHCNEKTbl NeKUnii 1
PEKOMEH0BaHHbIE UCTOYHUKN MHApopMaLuun, Becb 06bEM paboTbl peKoMeHayeTcs pacnpenensito
pPaBHOMEPHO MO OHSAM, OTBEAEHHBIM A/ NOArOTOBKY K 3K3aMEHY WU KOHTPONMPOBATb KaxXablh AeHb
BbINOMHEHNs paboTol.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxXcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMKN 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMUA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO34aHne BO3MOXHOCTEW ais 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YalbHO, C HAPYILEHWSIMU 3PEHNS -
aymanbHo;

- MPUMEHEHWEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAONIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no HanpasneHuto 13.03.03
"OHepreTmyeckoe MawmrHOCTPOEHUE" 1 NPOdOMI0 NOAroTOBKM "IiBMraTtenn BHyTPeHHeEro cropaHus”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.15 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 13.03.03 - QHepreTmyeckoe MaWNHOCTPOEHNE

rlpO(*)Vlﬂb nogroToeku: [purarenu BHYTPEHHEro cropaHnsa

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. AumeHes J1. T. Boicwas matematuka : y4ebHuk / J1. T. A4meHés. - Mocksa : PUOP : UHDPA-M, 2020. - 752 c. -
(Bbicwee obpaszosaHue: bakanaspuar). - ISBN 978-5-369-01032-7. - URL: https://znanium.com/catalog/product/1056564
(nata obpatweHuns: 03.03.2021). - TeKCT : 9NEKTPOHHBIA.

2. l'ycesa E. H. Teopus BeposTHOCTEl 1 MaTeMaTuyieckasi ctatuctuka : yiebHoe nocobue / E. H. Nycesa. - 5-e nag.,
ctepeoTtmn. - Mocksa : ®nuHTa, 2011. - 220 c. - ISBN 978-5-9765-1192-7. - URL:
https://znanium.com/catalog/product/406064 (nata obpaieHus: 30.07.2020). - TeKCT : 3NEeKTPOHHbIA.

3. 3apayHrk no BbicWwel MaTemaTnke Ans By3oB : yiebHoe nocobue / B. H. 3emckos [u ap.] ; non pea. A. C. MNocnenoga.
- 3-e n3L., ctep. - EkatepuHbypr : N3p-8o ATI, 2015. - 512 ¢ : un. - (YuebHuk ons By3oB. CneumnanbHas nutepartypa). -
Mpwn.: c. 498-509. - B nep. - ISBN 978-5-8114-1024-9. - TekcT : HenocpencTBeHHbIn (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 : HENOCPELACTBEHHDIN (46 3K3.).

5. McbMeHHbI 1. T. KOHCNEKT NeKumii No BLICILEA MaTeMaTUKe: NONHbIN Kypc: y4ebHuK ans By30B / [.T. [MCbMEHHbIN. -
9-e n3a. - Mocksa : Aiipuc-npecc, 2009. - 608 c. - ISBN 978-5-8112-3775-3. - TekCT : HenocpeacTBeHHbIN (59 ak3.).

JononHutenbHas nuteparypa:

1. AHToHOB B. V. SnemeHTapHas matematvka onsi nepBokypcHuka : ydiebHoe nocobue / B. U. AHToHoB, ®. U. Konenesuy.
- CaHkT-lMeTepbypr : NMaHb, 2013. - 112 c. - ISBN 978-5-8114-1413-0. - URL: https://e.lanbook.com/book/5701 (aata
obpaileHus: 30.07.2020). - TekCT : 3NEeKTPOHHbIN

2. Bnapumnpckuin 6. M. Matematuka: obwuin kypc : yuebruk / B. M. Bnagummpckuia, A. B. FopcTtko, A. M.
Epycanumcknii. - 4-e usg., ctep. - Caxkt-INetepbypr : NaHb, 2008. - 959 ¢ : un., Tabn. - ([YuebHvkn ons By30B.
CneumnanbHas nutepartypal). - don. MO. - B nep. - bubnuorp.: c. 948-950. - NpeaM. ykas.: ¢. 951-957. - ISBN
978-5-8114-0445-2. - TekCT : HENOCPELCTBEHHDINA. (65 9K3.)

3. MaTemaTtuka B npumepax 1 3apadax: yyebHoe nocobue / J1.H. Xypbenko, I".A. HukoHoBa, H.B. HukoHoBa, O.M.
Dertapesa. - Mocksa : MIH®PA-M, 2010. - 372 c. (Beicwee obpasoBaHue). ISBN 978-5-16-003841-4. - URL:
https://znanium.com/catalog/product/209484 (nata obpatweHusi: 30.07.2020). - TEKCT : aNEeKTPOHHbIN.

4. 3apayHuK Mo BbicwWwel MateMaTvke Ons By30B : yuebHoe nocobue / B. H. 3emckos, C. I'. KanbHeit, B. B. JlecuH, A. C.
Mocnenos ; non penakuueit A. C. MNocnenoga. - 2-e u3g., ctep. - CaHkT-MNeTtepbypr : JlaHb, 2011. - 512 c. - ISBN
978-5-8114-1024-8. - URL: https://e.lanbook.com/book/1809 (nata obpaweHnus: 30.07.2020). - TEKCT : INEKTPOHHbIN

5. Kypc Bbiclueli MaTemMaTvky : BBEAEHME B MaTEMATMYECKUIA aHann3, guddepeHLmanbHOe NCYUCTEHNE: NEKLN 1
npakTukyMm : yuebHoe nocobue / [aBT.kon.: J1. A. KysHeuos u ap.] ; nog pen. M. M. MeTtpyuwko. - 4-e uag., ctep. -
CaHkT-lMeTepbypr : laHb, 2009. - 288 c. : un. - (Y4ebHuKK Ons By30B : cneumanbHas nutepatypa). - Mpwun.: c. 243-269. -
Pek. MO. - B nep. - bubnuorp.: c. 283. - ISBN 978-5-8114-0578-7. - TeKcT : HENOCPEACTBEHHBIN. (29 3K3.)

6. Kypc BbiClen MateMaTukn: MHTerpanbHoe ncHncneHne, PyHKLMmM HeCKONbKUX NePEMEHHbIX, audepeHumnanbHble
ypaBHEHWSI: NeKLWMN 1 NPaKTUKyM : yuebHoe nocobve / [H. B. M'ynuyes u gp.] ; nog obw. pea. U. M. MeTtpyuwko. - 2-e nag,.,
cTep. - CaHkT- MeTtepbypr : JlaHb, 2008. - 608 ¢ : un. - (Kypc Boicwen matemaTvku. Y4ebHukm ons By3os. CreumanbHas
nuTepartypa). - Pek. MO. - B nep. - bubnuorp.: c. 595. - ISBN 978-5-8114-0633-3. - TekCT : HENocpeacTBEHHbINA. (29
9K3.)

7. Kypc Bbicliel MaTeMaTiky : KpaTHbIe MHTErpanbl, BEKTOPHbIA aHanna : NeKuMn 1 NPakTukyMm : yyebHoe nocobue / [aBT.
kon.: H. B. l'ynnues n ap.] ; noa pea. M. M. MeTpyuwko. - 3-e usg., ctep. - CaHkT-MNeTtepbypr : NaHb, 2008. - 318 ¢ : un. -
(YuebHukn ons By30B : cneumanbHas nutepatypa). - Pek. MO. - B nep. - Bubnwuorp.: c. 313. - ISBN 978-5-8114-0727-9. -
TekcT : HenocpeacTBeHHbIN. (29 9K3.)

8. Kypc BbiCliel MaTeMaTriku : Teopms BEPOATHOCTEN : NEKUMU 1N MPaKTUKYM : yyebHoe nocobwe ans By3os / [aBT. kon.: W.
M. MeTpywko n ap.] ; nog obw. pen. U. M. Metpywiko. - 3-e n3g., crep. - Cankt-Metepbypr : NlaHb, 2008. - 347 ¢ : un. -
(YuebHukmn ans By30B : cneumansHas nutepartypa). - Mpun.: ¢. 337-341. - Oon. MO. - B nep. - bubnuorp.: ¢c. 342. - ISBN
978-5-8114-0728-6. - TekCT : HENOCPEACTBEHHbIN. (29 3K3.)

9. CH0pHUK 3aay No BbICWER MATEMATUKE C KOHTPOMbHBIMU paboTamu. 1 kypc : [ydebHoe nocobue ans By3os] / K. H.
NyHry [n op.]. - 9-e u3a .- Mockea : Ailpuc-npecc, 2011. - 576 ¢ : un. - (Boicwee obpasoBaHue). - B nep. - ISBN
978-5-8112-4389-1. - TekCT : HENOCPEOCTBEHHbIN. (42 9K3. )
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

10. CO60opHMK 3a4ay Mo BbiCLEN MaTeEMaTMKE C KOHTPONbHBIMU paboTamu. 2 Kypc : y4ebHoe nocobue / K. H. JlyHry [n op.] ;
nog pen. C. H. ®enwHa. - 7-e usgn. - Mocksa : Ailpuc-npecc, 2011. - 591 c. : un. - (Bbiciuee obpa3zosaHue). - Mpun.: c.
589-590. - B nep. - ISBN 978-5-8112-4074-6. - TekcT : HenocpeacTBeHHbI. (40 ak3.)
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Mporpamma aucumnnuHbl "MatemaTnka"; 13.03.03 "OHepreTnyeckoe MalwmrHOCTPOEHME".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.15 Maremarvka

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

Hanpasnenne noarotosku: 13.03.03 - QHepreTmyeckoe MaWNHOCTPOEHNE
Mpodpomnb noarotosku: [surarenn BHyTPEHHEro CropaHus
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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