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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

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 omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

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

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb NpukiaaHble 3a4adu CTPOMTENbHON OTPacnm, NCNOb3ys TEOPUID
N MeTobl (PyHAAMEHTANbHBIX HaYK

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):

JlonxeH 3HaTb:

- MeTofbl PelWeHns NpUKNaaHbix 3a8ay4 CTPOUTENbHOW 0Tpacnu, C UCMONb30BaHNEM TEOPETNYECKMX OCHOB
maTemaTukm

JonxeH ymeTb:

- pewartb NpuUknagHbie 3a8a4n CTPOUTENbHOM OTPaCU, NCMONb3Ys MaTeMaTUYECKUIA annapart, MPoBOAUTbL PacyéThl
Ha OCHOBE MOCTPOEHHbIX MaTeMaTU4eCckmx Moaenen.

JlonxeH snapnertb:

- MeTo4amMu 1 Hasblkamu NPUMEHEHWS COBPEMEHHOIO MateMaTUYeCcKoro MHCTPYMEHTapus ONs peweHns NpuknanHbix
3a4ay CTpouTeNlbHOM OTpacnu.

JlonxeH neMoOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

- pewaTtb npuknagHble 3ana4n CTpOI/ITeJ'IbHOI7I oTpacnu, ncnonb3ys Teoputo N MeTodbl N3YyHEHHbIX pa3nenos
mMaTteMaTn4yeckmnx Hayk

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OMOIM BO

[aHHas oncumnnumHa (Moaynb) BkatoveHa B pasgen "61.0.41 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccuoHansHom
obpasoBatenbHoi nporpammel 08.05.01 "CTpouTEeNnbCTBO YHMKANbHBIX 30aHWiA 1 coopyxeHuii (CTpouTenbcTeo
aBToMmarvcTpaneii, aspo4poMOB 1 cheumnanbHbIX COOPYXeHWA)" 1 0THOCKTCS K 0653aTeNnbHbIM AUCLMNINHAM.

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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONIMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuarowmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSET 16 3a4eTHbIX(ble) eanHuL(bl) Ha 576 Yaca(os).

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

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

4. CopepXxaHue oUCLUUNNUHBI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

N Pasnenbl oucumuniavHbl / Cemect MX TPYDOEMKOCTb CaMmocTtosTenbHas
moayns P (B yacax) pa6ota

MpakTnueckue/laboparopHole
3aHATUA paboTbl

1. |Tema 1. Onpegenutenn. Matpuubl. 1 4 7 0

Nexkuun

CrpaHnua 3 13 30.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6orthbl
Tema 2. CncTeMbl IMHENHbIX
2. anrebpanyecknx ypaBHEHWA. 1 3 6 0 15
3 Tema 3. ApudpmeTtndecknii BEKTOp. 1 1 3 0 v
" |BekTOpHbIE NPOCTPaHCTBA.
4. |Tema 4. BekTopHas anrebpa. 1 3 6 0 15
5. Tema 5. [Npsamble NUHMM 1 NNOCKOCTW. 1 3 8 0 19
6 Tema 6. KpvBble 1 NOBEPXHOCTU 1 > 4 0 10

" |BTOpPOro nopsaka.
Tema 7. KomnnekcHbie yncna.

7. |MHoro4neHbl 1 anrebpavyeckme 1 2 2 0 6
YPaBHEHWSI.
Tema 8. MHOXecTBa yncen.
8. [dencTBnTEnbHblE Yncna. PyHKUMSA 2 2 4 0 6
OLHOW NepemMeHHOM.
Tema 9. Npenen yncnosom
9 nocnenoBaTeNibHOCTU, OYHKLUW. 2 3 5 0 10
10 Tema 10. HenpepblBHOCTb (OYHKLNN. 5 1 5 0 3

"[To4kn paspebisa.

Tema 11. lNMpomnssogHble 1
11.[ondpdpepeHumnansl oyHKLUN OOHON 2 3 6 0 11
NnepemMeHHoON, NX NPUNOXEHUS.

Tema 12. UccnepoBanue goyHKUMIA C

12.[nomoLubio MPOM3BOIOHbIX, MOCTPOEHNE 2 3 6 0 9
NX rpadonkos.

13.[Tema 13. DyHKUNS N-NEepeEMEHHbIX. 2 1 1 0 4
Tewma 14. lNMponssogHbIe U
andpbdpepeHumnanbl PyHKLMK

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

15. HECKONbKUX NEePEMEHHbIX. 2 1 3 0 8
Tema 16. HeonpenenéHHbiii

16. WHTerpan. 3 6 9 0 27
Tema 17. OnpenenéHHbI uHTerparn.

17.|HecobcTBEHHbIE UHTErPAbI. 3 4 6 0 18
KpaTtHble nHterpans.
Tema 18. JudpdpepeHumanbHble

18. YpaBHEHWNS NepBoro nopaaka. 3 4 6 0 18
Tema 19. duddepeHumanbHble

19. YPaBHEHWUS BbICIUNX NOPSOKOB. 3 4 6 0 18

20.|Tema 20. Yncnosble pagbl. 3 4 6 0 18

21.[Tema 21. dyHKUMOHANbHbIE PAAbI. 3 3 6 0 17
Tema 22. KombuHatopuka.

22.|CnyyaiiHble cobbITUS 1 UX 3 5 7 0 20
BEPOSTHOCTMU.

23.|Tema 23. CnyyaliHble BENNYMHDI. 3 3 4 0 13
Tema 24. OCHOBbI MaTEMaTNYECKOW

24. CTaTUCTUKN. 3 8 4 0 13
Ntoro 70 122 0 312

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Onpepnenutenu. Matpuupbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanwuua 4 13 30. EEl YHH
oML

AR 5 AN LM O



Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

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.

AEKTPOHHBH
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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
AHTponoga, I'. P. C60pHUK 3a0aHuii No MaTeMaTke ANs caMoCcTosTeNbHOM paboThl (BBEAEHME B MaTeMaTUYeCcKuii

aHanus: oyHKUMK, Npenensl, HeNpPepbIBHOCTDL): y4eb. nocobue / . P. AHTponosa, P. M. 3aitHues. ? HabepexHble HYenHebi:
H® MoslAPKCKT, 2015. ? 80 c. -

https://shelly.kpfu.ru/e-ksu/docs/F101857657/Antropova_Zajniev.pdf?p_random=358183

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

OO0P ans ctyneHToB 1 kypca (1 cemectp) obyyarowmxcs no HanpaeneHuto 08.03.01 ?Ctpoutenncteo? (Mpodounb
noarotoBku: ?MpPoMbIWNEHHOE W FPaXAaHCKoe CTPOUTENLCTBO?, 2ABTOMOBUbHBIE [OPOMM U a3poapPOoMbI?) YUebHbIi
nnaH: ?CTtpoutenscTeo? (o4Hoe, 2017) - https://edu.kpfu.ru/enrol/index.php?id=2247

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U OOPM KOHTPONS UX OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHDI
Cemectp 1
TeKyLLNI KOHTPO/b
. Onpegenutenn. Matpuubi.
. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHeHWIA.
. ApudpmeTunyeckuin BekTop. BekTopHble npocTpaHcTBa.
1 |YcTtHbI onpoc OrK-1 . BeTopras anreGpa.

. MNpsamMble nMHUKM 1 NRoCcKoCTW.

. KpmBble 1 noBepxHOCTU BTOPOro nopsaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
paBHEHMS.

. Onpenenutenu. Matpuupl.

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHeHWi.

. ApndpmeTunyeckuii BekTop. BekTopHble NpocTpaHcTea.
. BektopHas anrebpa.

. MpsiMble NMMHUK 1 NNOCKOCTW.

. KpuBble 1 MoBepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble 4ncna. MHorouneHsl n anrebpanyeckme
ypaBHeHMsI.

1. Onpegnenutenu. Matpuubl.

2. CUCTEMBI NIUHENHBIX anrebpanyecknx ypaBHeHMWIA.
Or1K-1 3. ApudbmeTmndeckuin BekTop. BekTopHble npocTpaHcTBa.
4. BektopHas anrebpa.

5. MNpsiMble AMHUK 1 NNOCKOCTM.

[NMncbmeHHoE
2 |pnomawHee 3apaHue |OMNK-1

NOOPWN=[<NOOIRRWN =

3 KoHTponbHas
paboTta

3auver OrK-1

CemecTp 2
TeKyLLMI KOHTPO/Ib

8. MHoxecTBa yncen. eicTtentenbHble yncna. PyHKLUUS OOHON
nepemMeHHon.

9. Npepnen 4MCcnoBO NOCNELOBATENbHOCTU, CPYHKLIMN.

10. HenpepbIBHOCTb oyHKLMU. TOYKM pas3pbiBa.

11. MNpownssoaHble 1 audbdepeHumansl PyHKLUN OLHOW
NEePEMEHHON, UX NMPUITOXEHMNS.

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVN3BOAHbIX,
NMOCTPOEHNE NX rpaconKoB.

13. PyHKUMS N-NepeMeHHbIX.

14. MNpownssoaHble 1 auddepeHumansl PYHKLUN N-NePEMEHHbIX.
OneMeHTbl TeOpUN Nnonsl.

15. OKCTPEMYMbl (PYHKLUMIA HECKONbKUX MEPEMEHHbIX.

1 [YcTHBIZ onpoc Or1K-1
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

8. MHoxecTBa yncen. JencTtentenbHble yncna. PyHKLUUS OAHON
NnepemMeHHoNn.

9. Npepnen 41cnoBO NOCNEnOBATENbHOCTU, CPYHKLIMN.

10. HenpepbIBHOCTb GoyHKLMU. TOYKM paspbiBa.

11. MNpownssoaHble 1 audbdepeHumansl PyHKLUN OLHOW
nepeMeHHOM, UX NPUNOXEHNS.

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOWU3BOAHbIX,
NOCTPOEHMNE NX rpaconKoB.

13. PyHKUMNS N-NepeMeHHbIX.

14. MNpownssogHble 1 guddepeHumansl PyHKLUN N-NePEMEHHbIX.
OneMeHTbl Teopun nonsl.

15. OKCTPEMYMbI (PYHKLUMIA HECKONBKUX MNEPEMEHHbIX.

8. MHoxecTBa yncen. lencresutenbHble Yncna. yHKLMA OOHON
nepemMeHHoi.
9. MNMpenen yucnoson NocnegoBaTeNbHOCTU, OYHKLUN.
3 KoHTponbHas OMK-1 10. HenpepblBHOCTb dOyHKUUKU. TOYKM paspblisa.

paboTa 11. MNpownssogHble 1 anddepeHumansl PyHKLUU OLHO
NepeMeHHON, UX NPUNOXEHMNS.
12. ViccnepoBaHve oyHKLUMIA C MOMOLLbIO NPON3BOAHDIX,
NOCTPOEHMNE MX rpaconKos.

[MncbMeHHoe
2 |nomawHee 3apaHue |OMNK-1

SK3aMeH OrK-1

CemecTp 3
TeKyLLMI KOHTPO/Tb

16. HeonpenenéHHbii nHTerpan.
17. OnpepnenéHHolit nHTerpan. HecobcTBeHHbIE MHTErpanbl.
KpatHble nHterpansi.
18. nddbepeHumanbHbie ypaBHEHNS NEPBOro nopsaka.
OMK-1 19. InddbepeHumanbHble YpaBHEHNS BbICILNX NOPSOKOB.

20. Yucnosble psaabl.
21. PyHKUMOHaNbHbIE PAAbI.
22. KombuHatopuka. CnyyaiiHble cobbITUSI U X BEPOSITHOCTMW.
23. CnyyaliHble BENYMHBI.
24. OcHOBbl MateMaTyecKom CTaTUCTUKNA.

16. HeonpenenéHHbliii MHTerpan.
17. OnpenenéHHbiii nHTerpan. HecobCTBEHHbIE MHTErpaibl.
KpaTtHble nHterpans.
18. dudpcbepeHumnanbHble ypaBHEHNS MepBOro nopsaka.
OMK-1 19. dudpdpbepeHumnanbHble ypaBHEHNS BbICLLMX NOPSOKOB.

20. Yncnosble pagbl.
21. ®yHKUMOHANbHbIE PSALbI.
22. KombrHaTopuka. CnyyariHble COBbITUS U X BEPOSTHOCTH.
23. CnyyaiiHble BENYMHBDI.
24. OCHOBbI MATEMATNYECKOWN CTAaTUCTUKMN.

16. HeonpenenéHHbii nHTerpan.

17. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpab.
KpaTHble nHTerpansi.

18. dndbdbepeHumanbHble ypaBHEHUS NEPBOro Nopsaka.
19. dndbcbepeHumanbHble ypaBHEHUS BbICIIUX NOPSOKOB.
20. Yucnosble psaabl.

21. dyHKUMOHaNbHbIE PAAbI.

1 |YcTHbI onpoc

[MncbMeHHoe
2 |bomaluHee 3apaHue

KoHTponbHas
3 pabota Or1K-1

SKk3aMeH OrK-1

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,€HNBaHUs 3ran
KOHTpoOns
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb

CrpaHnua 9 13 30.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTW4HO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMmallHee BCE 3a0aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
3apaHue MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CNnocobHOCTM 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.
KOHTpOﬂbHaFI I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIFI BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpOLWWniA ypOBEHb MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
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.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
CemecTp 2
TeKyL i KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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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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KOHKPEeTHbIX 3a8aHui.

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

NPUMEHSTb 3HaHUS 1
YMEHWS K BbINOMHEHWIO
KOHKPETHbIX 3a8aHui.

YMEHWS K BbINOMHEHNIO
KOHKpPEeTHbIX 3a4aHWMA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

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

CemecTp 3

TekyLLUA KOHTPONb

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

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

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

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

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

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

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

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

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

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

0CBOEHUsi o6pa3oBaTesibHOW NPOrpamMMbli
MpunoxeHne. PassépHyToe cogepxaHne OLEHO4YHbIX CPEACTB - B NPUKPENNEHHOM dhainne
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Cemectp 1

TekyLU KOHTPONb
1. YCTHBIN onpoc
Tembl 1,2,3,4,5,6,7
MNpumMepHbIe BOnpocs!:
Tema 1. Onpenenutenu 2-oro, 3-ero NopsAKOB, NOPSAKA N; CBONCTBA onpenenvTeneit; MMHopbl 1 anrebpanyeckue
[OMOJSTHEHNS; Pa3N0XEHUE ONpPenennTens no aNeMeHTaM CTPoKM unm ctonbua; BolunucneHne onpenenuteneit. [encrems
Hag MaTpuuamm (CnoxXeHue, yMHOXEHWE Ha YUCIO, NIMHeNHas KOMBMHaLUMS MaTpuL, YMHOXEHUE Ha MaTpuLly);

3/IeMeHTapHble npeo6pa3OBaH|/|9| MaTpul; HaxoxgeHune 6asncHoro MWHOpPA; BblHNCIEHWE paHra MaTpuLbl; o6paTHa;|

maTtpuua, OCHOBHbIE crnocobbl eé HaxoXOeHuna; MaTpudHble ypaBHEHUA, NX PeLlleHne.

Crpanunua 13 13 30.

BAE
il YHH

AR 5 AN LM O
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

Tema 2. MatpuuHas 3anucb C/1AY; peweHne C/TAY metonom obpaTHol maTtpuubl; doopMynbl Kpamepa; aneMeHTapHble
npeobpasosanus CI1AY; pewenmne CI1AY metonom Maycca; pyHaaMeHTanbHas cuctema pewenuii (PCP), eé
HaxoXAeHue; NpencTaBneHne oblWero peweHns ogHOPOOHOW cucTeMbl Yepes OCP.

Tema 3. [eiicTBMS HAL apndOMETUHECKMMUN BEKTOPAMM (CNIOXEHNE, YMHOXEHNE Ha YACNO, NMHERHAs KoMbnHaLms
BEKTOPOB); CKanspHOe Npou3BeaeHne BEKTOPOB; KoopanHaThl BekTopa B R n.

Tema 4. PelueHne npocTteiwmnx 3afay BEKTOPHON anrebpbl B KOOPAMHATHOM hopMe (BblYMCIEHNE OANHbI U
HanpaBnsAWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKU, Oensuein 0TPe3oK Nononam); CKanspHoe Npon3BeneHNe BEKTOPOB, Ero NPUMEHEHNE 1S PeLeHns
reoMeTpryeckmx 3anay (Bbl41CEHNE yrna MeXay BEKTOpamu, OJIMHbl BEKTOPA, MPOEKLMM BEKTOPA HA BEKTOP); yCNoBme
nepneHanKyNnsapHOCTV BEKTOPOB; BEKTOPHOE U CMELWaHHOE NPOu3BEAEHNS BEKTOPOB, NX MPUMEHEHUS ONS PELLEHNS
reoMeTpuyeckux 3agay (Bbl4McneHme nnowanei TpeyronbHUKOB 1 napannenorpammoB, 06 EMOB TETPA3LPOB U
napannenenvnenos); YCNOBUS NapanienbHOCT U KOMMNIaHAaPHOCTY BEKTOPOB.

Tema 5. CocTasneHve ypaBHeHU NPSAMON; PACCTOSAHWE OT TOYKU A0 NPSIMON; Yron Mexay AByMS NPSMbIMUW; TOYKa
nepe-ceveHns NpsMblX; YCNOBMS NapannenbHOCTM U NepreHanKyNsSpHOCTM ABYX MNPSMbIX; HOPMabHbIA BEKTOP
MNOCKOCTM, €ro HaxoXAeHne; COCTaBeHne ypaBHEHWI NNOCKOCTU; B3aMMHOE PacnonoXeHne OBYX Ni0oCKOCTeNn;
paccTosiHMe OT TOYKM A0 NAOCKOCTW; HanpaBnsoWmMiA BEKTOP NPSMON B NPOCTPAHCTBE, €ro HaxoXAeHWe; CocTaBneHne
ypaBHEHWU NPsSIMOI B NPOCTPAHCTBE; B3aMMHOE PACronoXeHne OBYX NPsiMbIX B MPOCTPAHCTBE; B3aMMHOE PacnonoXeHue
NPSIMOW 1 NJIOCKOCTMU.

Tema 6. Knaccudpmkaums anrebpanyeckmx KpuBbIX BTOPOro Nopsiaka; OKPYy>XHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapaKTEPUCTUNKM; MOCTPOEHNE OKPYXHOCTHW, annunca, runepbonsl, napabonbl, 3a0aHHbIX
00WWMM ypaBHEHNEM.

Tema 7. KoMnnekcHble Yncna, nx n3obpaxeHne Ha NnocKoCTH; pasnnyHble oopMbl 3anmncyt KOMMNEKCHBIX YACEN;
DeNCTBUS Han KOMNIEKCHbIMK Yucnamm; cpopmyna Myaspa; n3snevyeHne KOpHS N-0i CTENEHN N3 KOMMIEKCHbIX YNCEN;
HaxoXAeHune KopHei anrebpanyecknx ypaBHEHW Ha MHOXECTBE KOMMNEKCHbIX YACEN (B HACTHOCTY KBaApPaTHOro
ypaBHEHNS).

2. NMucbmeHHoOe pomallHee 3apaHve

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

MNpumepHble 3a8aHns:

Tema 1. OnpenennTenu 2-oro, 3-ero NOPsOKOB, MOPsiAKA N; CBOWCTBA ONpenenuTeneii; MMHopbl 1 anrebpanyeckme
LOMOMHEHUS; PA3NOXEHNE ONPELENUTENS MO ANEMEHTaM CTPOKU unu ctonbua; BeldMcneHue onpenenuteneii. enctaus
Hag MaTpuLamu (CNoXeHUe, YMHOXEHUE Ha YUCHO, TMHENHAS KOMBVHALMS MaTpuL, YMHOXEHUE Ha MaTpuLy);
aneMeHTapHble NpeobpasoBaHns MaTpuLL; HaXoXaeHne 6asnCHOro MMHOPA; BEIMUCTIEHNE paHra MaTpuubl; obpatHas
MaTtpuua, OCHOBHbIE CMOCOObI €€ HaX0XAEHUS; MATPUYHbIE YPABHEHWS], X PELLEHME.

Tema 2. MatpuyHas 3anuce CJ1AY; peweHue CJTAY metonomM obpaTHOi MaTpuLbl; oopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenune CJTIAY metonom [Maycca; doyHaaMmeHTanbHas cuctema peweHnuin (PCP), eé
HaxoXAeHue; npeLncTaBneHne oblWero peweHns 04HOPOLHOW cucTembl Yepes OCP.

Tema 3. [leiicTBMSA HAL apndMETUHECKMMUN BEKTOPAMM (CNOXEHMEe, YMHOXEHMUE Ha YACNO, NMHEHas KoMOnHaLms
BEKTOPOB); CKanspHOE Npon3BeaeHNe BEKTOPOB; KOOpAMHATLI BekTopa B R™n.

Tema 4. PelweHune npocTeiiumx 3anay BEKTOPHON anrebpbl B KOOPAMHATHON oOpMe (BbIYMCNEHNE LNUHDBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMW; PACCTOSHNS MEXOY TOUKaMu;
KOOPAMHAT TOYKW, Oensuen oTpe3oK nononam); CKkanspHoe NponsseneHne BEKTOPOB, ero NpUMeHeHe 4ns peweHns
reomeTpryeckmx 3agay (Bbl4ncneHre yrna Mexay BeKtopamu, AfIMHbl BEKTOPa, MPOeKLUMM BEKTOPa Ha BEKTOP); yCroBme
nepneHanKynspHOCTW BEKTOPOB; BEKTOPHOE N CMEeLWaHHOoe Npou3BeaeHNst BEKTOPOB, UX MPUMEHEHUS ONS pPeLleHNS
reoMeTpuyecknx 3aaay (Bbl4UCNeHNe Nnowanel TPeyronbHNKOB U napanienorpaMmmoB, 06 EMOB TETPasLpPOB U
napannenenvnenos); YCNOBUS NapanienbHOCTU U KOMMNaHapHOCTW BEKTOPOB.

Tema 5. CocTasneHve ypaBHeHU NPSAMOWi; pacCTOSAHNE OT TOYKU A0 NPSIMON; Yyron Mexay AByMS MPSMbIMUW; TOYKa
nepe-ceveHmns NpsMblX; YCNOBMSA NapannenbHOCTM U NePReHaNKYNSpHOCTM ABYX MPSMbIX; HOPMabHbIA BEKTOP
MNOCKOCTM, €ro HaxoXAeHNe; COCTaBNEHNE yPaBHEHWIA NNOCKOCTU; B3aMMHOE PacmnonoXeHne ABYX NI0CKOCTEN;
paccTosiHMe OT TOYKM A0 NAOCKOCTW; HanpaBnsowWmin BEKTOP NPSIMON B NPOCTPAHCTBE, €ro HaXoXAEeHNe; COCTaBNeHne
ypaBHEHU NPSIMOI B NMPOCTPAHCTBE; B3aMMHOE PACMonoXeHWe ABYX NPSMbIX B MPOCTPAHCTBE; B3aMIMHOE PacmnonoXeHme
NPAMON 1 MMIOCKOCTU.

Tema 6. Knaccudpmkaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPYy>XXHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapaKTEPUCTUKM; MOCTPOEHNE OKPYXHOCTHW, annunca, runepbossl, napabosnbl, 3afaHHbIX
06LWMM ypaBHEHUNEM.

Tema 7. KomnnekcHble uncna, ux n3obpaxeHve Ha NNoCKOCTMW; pasnmyHble hOPMbl 3anncy KOMMIEKCHBIX YUCETT;
OeNCcTBUS Hah KOMNIeKCHbIMK Ynucnamm; popmyna Myaspa; nasnedeHne KOpHs N-oi CTENEHN N3 KOMMIEKCHbIX YUCEeN;
Hax0X[EeHNE KOPHei anrebpanyeckmx ypaBHEHUA HA MHOXECTBE KOMIMIEKCHBIX YUCEN (B HACTHOCTU KBAAPATHOMO
ypaBHEHNS).

3. KoHTponbHas pabora

Tembl 1,2, 3,4,5

CopnepxaHue ayaMTOpHON KOHTPObHOW paboThl:

1) onpenennTenyu BTOPOro U TPeTLEro NOPSIAKOB, UX BbIYUCIEHNE, MUHOPBI U anrebpanyeckne AONONHEHUS;
2) onpegenuTeny 4eTBEPTOro NOpPSaKa, UX BblYMCIEHNE NO hopMynam pasnoXeHns;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3) mencTBnS Hag MaTpyuamm (TPaHCMOHUPOBAHWE, CIIOXEHNE, BbIMUTAHUE, YMHOXEHNE HA YNCNO, YMHOXEHME Ha
mMaTtpuuy), obpaTHas MaTpuLa: onpeneneHne, ycroBre CyLecTBOBaHNS U HaxoxaeHne (Meton obpaTtHoi MaTpuubl);

4) peweHune CJT1AY metonom Kpamepa;

5) pewenwne CJ1AY meTtonom lMaycca;

6) nercTBNS Hah apnMeTMYECKMIN BEKTOPaMM (CNOXEHNE, BbIYNTAHNE, YMHOXEHME HA YACHO), CKanspHoe
nponseeneHne apnMeTMYecknx BEKTOPOB, OPTOrOHANbHOCTb BEKTOPOB;

7) KOMMNaHapHOCTb, KOMNIMHEAPHOCTb, OPTOrOHAIbHOCTb, PABEHCTBO BEKTOPOB, BEKTOPHOE NPOM3BEOEHME N €r0 MOy b,
NX HaXOXOEHNE;

8) peleHne 3a0ay BEKTOPHOW anrebpbl: KOOpAMHATLI BEKTOPA U €ro AfiMHa, AeneHme oTpeska noronam, pacctosiHne
MeXay TodkaMmu, Mpoekuust BeKTopa Ha BEKTOpP, CKansipHoe Npon3BedeHNe, Yron Mexay BeKkTopamu, nnowanb
TpeyronbHUKa 1 napannenorpamma, 06 bEm NupamMmabl, NPUHAANIEXHOCTb YETbIPEX TOYEK OHOW NNOCKOCTH;

9) pelleHne 3apay aHaNMTUYECKO reOMEeTPUN: PasnnyHbie (OOPMbI 3aNNCK YpaBHEHUS NPSMOI Ha NNOCKOCTK
(npoxopsiwelt yepes TOUKY NeEPNEHANKYNSPHO BEKTOPY, NapanienbHo BEKTOPY, Yepes ABE TOYKWU, C YINOBbIM
KO3(p(pMLIMEHTOM, B OTPE3KAX), YrON MEXAY MPAMbIMM, TOYKA MNEPECEYEHNS MPAMbIX, PACCTOSHUE OT TOYKM 40 MNPSMOW Ha
NNOCKOCTK, YCNOBUS NApannenbHOCTN U NEPNEHANKYNAPHOCTU NPSMBbIX;

10) pelweHune 3a0a4 aHaNUTUHECKOV reoMeTpun: pasnnyHbie hopMbl 3anNNCK ypaBHEHUS NIOCKOCTM (MPOXoaslel Yepes
TOYKY NepneHanKynspHO BEKTOPY, Yepes TPy TOUYKM, B OTpe3Kax), yron Mexay nioCKOCTAMU, pacCTOSIHUE OT TOYKM A0
MNOCKOCTK, YCNOBUS NapannenbHOCTV U NepneHanKynspHOCTY NAIOCKOCTEN, pasnnyHble (OOPMbl 3anvcy ypaBHEHNS
NPsSIMON B MPOCTPaHCTBe (MpoXoasLen Yepes ABe TO4KM, NapaMeTpuyeckoe), yron Mexay npsambIMu, NPSIMORA v
MNOCKOCTbIO, YCNOBUS NapannenbHOCTN 1 NEPNEHANKYNAPHOCTA NPSIMOI U MAOCKOCTU, TOHKa NnepecedeHunst NPsiMon u
MNOCKOCTHU.

3aver

Bonpochl k 3a4eTy:

1. Onpegenutenn 2-0ro 1 3-ero nopsaka, ux sbluucneHne. OCHOBHbIE CBOMCTBA onpeaenuTeneil.

2. MoHsTe onpenennTens n-oro nopsiaka. MnHop u anrebpanyeckoe LOMNONHEHWE aNeMeHTa onpeaenvTens. Teopema o
pasnoxeHUn onpenennTens no anemMeHTam CTpoku unm ctonbua.

3. MNoHATMe maTpuubl. HYacTHble BUAbI MaTpuL (KBaapaTtHas, TPeyronbHas, anaroHanbHas, Hyneeas, eAMH1UYHas).

4. OneMeHTapHble NpeobpasoBaHns MaTpuLl. MOHATUE SKBUBANEHTHOCTM 1 PaBEHCTBA MATPWL,.

5. HelicTBMa Hag Matpuuamm (CNOXeHNe, BbiYMTaHNe, yMHOXEHME MaTPULLbl HA YACNO, YMHOXEHNE MaTpULbl Ha MaTpuLy)
1 nx CBOMCTBA. JIHeHas koMbuHaums maTpuu,.

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

7. MNMoHsiTne obpaTHol MaTpuubl. BeipoxAeHHbIe N HEBbIPOXAEHHbIE MATPULLI. TEOPEMA O CyLLECTBOBaHNN 0BpaTHON
matpuubl. OCHOBHbIE CNOCOBbLI HAXOXAEHMS 0BPaTHON MaTpULb.

8. MaTpunyHble ypaBHEHNS 1 X pelleHne.

9. MoHsTME crUCTEMBI NMHENHBIX anrebpanyecknx ypasHeHuin (C/TAY). HactHble Buabl CJTAY (kBappartHas, 0fHOpOLHas,
HeogHopogHas). Matpuua, pacwmpeHHas matpuua, onpenenutens CJ1AY.

10. PeweHwne, MHoXecTBO peleHnii CJTAY. CoOBMECTHOCTb, HECOBMECTHOCTb, ONPEeAenéHHOCTb, HEONPEAENEHHOCTD,
akBuBaneHTHocTb CJ1AY. Kputepwnii coBmectHoctu CI1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ons peweHuns CJTAY 1 ycnosus ero npUMeEHNMOCTW.

12. MatpuyHas coopma 3anucu CJTAY. MaTpuyHeblii crnocob (MeTon obpatHoi Mmatpurubl) pewenust CITAY n ycnosus ero
NPVIMEHUMOCTN.

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTon Maycca pewenust C/TAY v ycnoeus ero
npmMeHMMocTu. basncHble 1 cBo6OHbIE HeM3BeCTHbIe. HaxoxaeHue obwero pewenus C/TAY. YacTHble pelweHns CITAY.

14. OpHopoaHble CJTAY, ycnoBums CylleCcTBOBaHNS NX HEHYNEBbIX PELWEHMNIA, CBOACTBA NX YACTHbIX PELLEHNI.

15. MNoHATME NNHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM HaCTHbIX pelweHnin ogHopoaHon CI1AY. dyHaameHTanbHas
cvcTtema peweHuii (PCP) n eé HaxoxaeHwue. MNpeacTtasnexve obuero pewenns ogHopoaHoi CI1AY yepes CP.

16. [MoHATME N-MepHOro apndMeTM4eckoro BekTopa. PaBeHCTBO BEKTOPOB. [leicTBus Hap BekTopamum (CNnoxXeHue,
BbIYMTAHUE, YMHOXEHMWE Ha YUCIIO, YMHOXEHNE Ha MaTpuuy). JIuHeilHas KOMOUHALMS BEKTOPOB.

17. CkanspHoe npov3BefeHne apugIMeTmyecknx BeKTopos. [oHATME OPTOroHanbHOCTU BEKTOPOB.

18. Cnctema BEKTOPOB 1 €€ NHeliHas koMbuHauust. MNoHsITe NMHERHOM 3aBUCMMOCTM 1 HE3aBUCUMOCTY CUCTEMDI
BEKTOPOB. Teopema 0 HEOBXOAMMOM 1 [OCTATOYHOM YCNOBUSIX MMHEAHON 3aBUCHMOCTM CUCTEMbI BEKTOPOB.

19. MoHsiTMe BEKTOPHOrO NpocTpaHcTea R n, eBknnpgosa npoctpaHcTea EMn. Basuc, kaHoHuyeckuii 6asnc n paHr R n.
20. PasnoxeHue BekTopa B R*n no BekTopam ero 6asuca. KoopauHatsl Bektopa B R™n.

21. lNoHsATUe reomeTprnyeckoro Bektopa. PaBeHCTBO BeKTOPOB. [poTnBONonoxHbIin BekTop. OpT BekTopa. Npoekuns
BEKTOpPA Ha BEKTOP.

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

23. KonnuHeapHocTb BEKTOPOB. basuc n kaHoHuyeckuid 6a3nc nnockocTv. KoopamHatel BeKTopa.

24. KomnnaHapHoCTb BeKTOPOB. basuc n kaHoHnuyeckuit 6a3nc npoctpaHcTea. KoopanHatel BEKTOPaA.

25. ToHsATUe fekapToBOM cMcTeMbl KoopauHaT. [NonsapHble koopamHatel. Paguyc-BekTop, KOOPAUHATLI TOYKW.
BbluncneHve onuHbl BEKTOPA; HANPABAAIOWMNX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOMO [BYMS TOYKaMMU;
paccTosiHMUA MeXy TouKamm.

26. CkanspHoe nponsseneHne BeKTOPOB, ero CBOWCTBA, BblpaXeHne Yepes KoopanHaTbl BEKTOPOB. Beluncnenue yrna
Mex Ay BekTopamu. YCrnosue opToroHanbHOCTH BEKTOPOB.

am PAEKTPOHHBH
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27. BekTOpHOE NPOU3BEaEHNE BEKTOPOB, EM0 CBOMCTBA, BbIPAXEHVE YEPE3 KOOPAUHATEI BEKTOPOB. BbiuncneHve
nnowaneln napannenorpaMmMoB U TPEYrofbHUKOB. YCNOBMUE KONMMHEAPHOCT BEKTOPOB.

28. CMelwaHHOe Npou3BeneHne BEKTOPOB, CBONCTBA, BbIpaXeHWe Yepes KOopanHaTbl BEKTOPOB. BbluncneHmne 06bEMoB
napannenenunenos U TeTPasapoB. YCNoBMe KOMMNIaHapPHOCTN BEKTOPOB.

29. MNpsimast NMHKSA Ha NIockocTn, eé oblee ypaBHeHWe. HopManbHbIN 1 HanpasnsLwWmMii BeKTopbl NpsiMoii. MocTpoeHne
NPAMON.

30. PasnunyHble BUAbl ypaBHEHW MPAMOA Ha MNIOCKOCTY (HOpManbHOE YpaBHEHWNE; KAHOHWYECKOE YpaBHEHNe; ypaBHeHne
NPSIMOW, NpPoxXoAsLer Yepes ABe TOYKW; YpaBHEHNE NPAMOIA C YrioBbIM KO3QIIULIMEHTOM; YypaBHEHWE NPSMOW B
oTpeskax).

31. PeweHwne npocTeiiwmx 3agay ¢ NPsSMOi Ha NIOCKOCTY (HaxoXA4eHne pacCTosHMS OT TOYKM 4O NPSMOIA; BblHUCNEHME
yrna mexgy npsmMbIMUK; HAXOXAEHNE TOYKWN NepeceyeHns NPsMbIX; yCTaHOBNEHME NapannenbHOCTU 1
nepneHA4nKynsapHOCTA NPSIMbIX).

32. MnockocTb, eé oblee ypaBHeHMe. HopManbHbI BEKTOP MAIOCKOCTA 1 ero HaxoxaeHue. [MocTpoeHne nnockocTu.

33. PasnunyHble Buabl ypaBHEHWA NNOCKOCTU (HOPManbHOE ypaBHEHME; YPaBHEHNE MIOCKOCTU, NPOXOAsWEl Yyepes Tpu
TOYKM; ypaBHEHMWE MNOCKOCTN B OTpe3Kax).

34. PelleHne npocTeniwmx 3aga4y ¢ NAOCKOCTbIO (HAXOXAEHNE PACCTOAHNSA OT TOYKM A0 NAOCKOCTU; BbIYMCIEHNE yrna
Mex Ay NAoCKOCTSAMM; yCTaHOBNEHME napanienbHOCTU U NepneHankynsapHOCTA NNOCKOCTEN).

35. MNpsimast NMHKS B NPOCTPaHCTBE, €€ obuiee ypaBHeHMEe. Hanpasnsowmii BEKTOp NPSIMOIA, Ero HaX0XAEHWE.

36. PasnuyHble BUAbI ypaBHEHW NPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YpaBHEHNE NPSMON, MPOXOAsALLEl
yepes [BE TOUKM; MapaMeTpmnyeckoe ypaBHeEHUE).

37. PelleHne npocTeniwmx 3aaady ¢ NpsIMO U MIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHNE Yrna Mexdy ABYMS MPsAMbIMU,
Mex Ay NPsIMOM 1 MNIOCKOCTbIO; YCTAaHOBNEHWE NapannenbHOCTN U NEPNeHaNKYNSAPHOCTA OBYX NPSAMbIX, NPSMOR 1
MNOCKOCTU; HAXOXAEHMEe TOHKMN NepeceveHns NpsaMori U NNOCKOCTK).

38. Anrebpanyeckast kprasi 2-0ro nopsiika Ha niaockocTu, eé obuwee ypaBHeHue. Knaccngpmkauus KpusbIX 2-0ro
nopsgka.

39. OKpYXHOCTb, €€ KaHOHUYECKOe U HopMalbHOe ypaBHeHus. Obilee reoMeTprM4eckoe CBOMNCTBO TO-HEK OKPYXXHOCTHU.
MocTpoeHne OKPYXHOCTM, 3aaHHON 0BLWNM YypaBHEHUEM.

40. dnannc, ero KaHOHNYECKOe ypaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnyeckoe CBOMCTBO TOYEK annunca.
MocTpoeHre annunca, 3aAaHHOro 0bLWMM ypaBHEHNEM.

41. T'mnepb6ona, eé KaHOHNYECKoe ypaBHEHNE U xapakTepucTukn. Obliee reoMeTpnyeckoe CBOMCTBO ToYeK rmnepbornsi.
MocTpoeHne runepbonbl, 3a0aHHON 0OLWMM YypaBHEHNEM.

42. Mapabona, eé kaHOHNYeCcKoe ypaBHeHNe 1 xapakTepnuctukn. Obuiee reoMeTpuieckoe CBOMNCTBO Touek napabonb.
MocTpoeHne napabonbl, 3a4aHHON 0OLWMM YPaBHEHNEM.

43. MoHaTne anrebpanyeckoil NOBepxHOCTU 2-0ro nopsiaka. Cdepa, eé KaHOHWYECKOE U HOPMATIbHOE YPaBHEHNS.
Oblwuee reoMeTprYECKOE CBOMCTBO TOUEK CApepbl.

44. dnanncong, runepbononabl, UX KAHOHWYECKME YPAaBHEHUS U rpadomku.

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

46. KomnnekcHoe yucno, ero nsobpaxeHve Ha nnockocTv. KoMnnekcHo-conpsixéHHoe yncno. Momynb n apryMeHT
KOMIMNEKCHOro Yncna. PaanuyHble qoopMbl 3anncy KOMMIEKCHOro Yucna (anrebpauvdeckasl, TpUroHOMeTpuyeckas).

47. OeiAcTBUS HAO KOMMIEKCHBIMW YCNaMy (CNOXeHWe, BblunTaHne, YMHOXEHUe, feneHve) B anrebpanyeckoin dopme.
48. BossegeHune KOMNIEKCHOro 4ucna B cteneHb. @opmyna Myaspa. 13BneyeHne KOpHS U3 KOMMNEKCHOro Yncna.

49. MoHATMe MHoro4neHa, anrebpanyeckoro ypaBHeHus. OcCHOBHasl TeopeMa anrebpbl MHOFo4NeHoB. PasnoxeHne
MHOro4neHa Ha MHoxuTtenu. Teopema Beay.

50. HaxoxaeHune KOpHGI7I KBaapartHOro ypaBHeHNs Ha MHOXEeCTBE KOMMIEKCHbIX YMCce.

CemecTtp 2

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

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

MNpumMepHbIe BONpoch!:

Tema 8. Jlornyeckas cumonuka 1 eé ncnonb3oBaHue Afs KpaTkom 3anncu MaTteMatuyeckmx yTBepXOeHNn; HaxoxXaeHne
€CTECTBEHHOI 06nacTv onpefneneHns oyHKLMKN; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NEPUOANYHOCTN COYHKLIMN;
npeancrasfneHne yHKLUMW B BUIE COXHON QOYHKLIUN; MOCTPOEHME rpadpukos doyHKLINIA.

Tema 9. lNpenen 4ncnoBon NOCNenoBaTENbHOCTA, €ro BbldUCIEHUE; Npeaen OyHKUUN, ero BblHUCNEHNE;
HeonpenenéHHble BbipaXeHWs; BblYMCEeHVe Npeaenos paunoHanbHbIX 1 nppaunoHasibHbIX BbipaXeHWin; Nepsbli 1
BTOPOW 3amevatesibHble npenenbl, UX NpuMeHeHne nNpu BblYMCNeHNN nNpenenos; 0AHOCTOPOHHUE Npeaenbl.

Tema 10. YcTaHoBNeHNe HENPEPBLIBHOCTY (OYHKLMIA; TOYKU paspbiBa PyHKUUM 1 X Knaccudmkaums.

Tema 11. MpocTeliwmne npasnna HaxXOX4eHUS NPOM3BOLHON; NPOM3BOAHASA CNOXHOWM (OYHKUMW; norapndomMmyeckas
npon3soaHas; NpomM3BoaHasa cTeneHHo-nokasaTenbHo PyHKUNKN; Npon3soaHas PyHKUNN, 3a0aHHON napamMeTpu4ecku,
oudodpepeHuman PyHKLUUN; NPon3BoOHbIE 1 AudddepeHLUmanbl BbiICIIMX MOPSAOKOB; NPUMEHeHne nepBoro
IndpgpepeHumana B NpubnnxEHHbIX BEIYUCTEHNSX; YPABHEHNS KacaTeNbHOW U HOPManu K NiocKon KpUBOIA; NpaBumio
NonwnTans n ero NpuMeHeHne Ans packpbiTus HeonpenenéHHOCTEN..
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Tema 12. HaxoxaeHve y4acTkoB MOHOTOHHOCTU (DYHKLWW; NTOKaNbHble SKCTPEeMyMbl (OYHKLIMU, X HAXOXOEHUE;
Hanbonbliee 1 HaVMEHbLIEE 3HAYEHUS ANDEEPEHLMPYEMOI (YHKLIMUN HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEHVE
NHTepBanoB BbiMyKNOCTV U BOFHYTOCTY CRYHKLLMW; TOYKM Nepernba, Ux HaxoX4eHne; BEPTVKabHbIE Y HAKNOHHbIE
acumnToTbl rpadorka PyHKLUKW, X HaXoXOeHne; NoCTpoeHne rpagomka OyHKLUN.

Tema 13. HaxoxneHne obnactu onpenenenns ®HIM, nuHwnii ypoeHs; npeaen ®HI, ero BoldncneHue.

Tema 14. YacTHble Npon3BoAHbIE NMEPBOro U BbICINX MOPSAKOB, UX HAXOXAEHWUe; NonHble andpdoepeHumansl dHIM
MepBOro U BbiCWMX MNOPSAKOB; YacTHble Npon3BoaHble PHIT, 3aaaHHbIX HESIBHO; Mpon3BoaHas cnoxHon dHIM;
npon3BogHasi Nno HanpasneHuto u rpaaneHT OHI; npyMeHeHre Nnepeoro auddoepeHLmana B NpUBInXKXEHHbIX
BbIYMCNIEHUSIX; KacaTebHas MI0CKOCTb U HOpMarb K MOBEPXHOCTY.

Tema 15. NokanbHblii 6e3ycnoBHbIn akcTpemyM OHI, ero HaxoxaeHve; Hanbornbllee U HaVMeHbllee 3Ha4YeHNs
oncpdpepeHumpyemoin PHIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, MX HAXOXAEHME.

2. MncbmeHHOE poMallHee 3apaHne

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

MprmepHble 3apaHns:

Tema 8. Jlormyeckas CMMBONUKA 1 €€ NCNOoNb30BaHWe AN KpaTkoi 3anmncu MaTeMatuyecknx yTBepXOEHWIA; HaxoXaeHne
€CTeCcTBEeHHOW obnacTu onpeaeneHunst oyHKLUMKW; yCTaHOBNEHNE YETHOCTM U HEYETHOCTM, NePUOINYHOCTU COYHKLIMK;
npencTaeneHne OyHKLUUN B BUAE CNOXHON PYyHKLMW; NOCTPOEHUE rpadonkoB dOyHKLIMIA.

Tema 9. lNpenen 4nCnoBoK NOCNEL0BATENBHOCTA, €r0 BblUCAEHUE; NPeaen OYHKLUN, Ero BbIMUCNEHNE;
HeonpenenéHHble BbIpaXEHNS; BbIMUCNIEHNE NPEAENOB PaLMOHaNbHbIX U MPPaLMOHaNbHbIX BbIPAXEHNIA; NEPBbIV 1
BTOPOW 3ameyaTenbHble Npenenbl, X MPUMEHEHNE NPU BbIYUCIEHNN NMPEAENoB; 0GHOCTOPOHHNE NPeaens.

Tema 10. YcTaHOBNEHNE HENPEPBLIBHOCTM GOYHKLUUIA; TOYKM paspbiBa OYHKLUN N NX KNnaccudoukaums.

Tema 11. MNMpocTenwmne npaBmna HaXoXAeHNS NPOM3BOAHON; MPOM3BOAHASA CIIOXHOWM COYHKLMW; NTorapudomMmyeckas
Npon3BoAHas; NPOM3BOAHAS CTEMNEHHO-NOKA3aTENbHON PYHKLMW; NPON3BOAHASA (OYHKUUK, 3a0aHHON NapamMeTpuyecku;
ondpdpepeHumnan dyHKLUN; NPON3BOLHbIE U ANAPPEPEHLMANbI BbICWIMX NMOPSAKOB; MPUMEHEHNE NEPBOro
ondogoepeHumana B NpubnnxXeEHHbIX BbIMUCNEHUSIX; YPaBHEHMS KacaTeNbHON 1 HopManu K NIocKow KpUBOWA; NpaBuio
JNlonutans n ero NpMMeHeHe ONs PackpbiTMS HeonpenenéHHOCTEN..

Tema 12. HaxoxaeHne y4acTkoB MOHOTOHHOCTU CDYHKLMW; NNOKaNbHble SKCTPEMYMbI (RYHKLIMUN, NX HAXOXAEHUE;
Hanbonbluee 1 HaMMeHblUee 3Ha4YeHUst andpdepeHLMpyeMolt PyHKLMN Ha OTPE3KE, NX HAXOXAEHNE; HaXxoXaeHue
NHTepBanoB BbINyKAOCTA U BOrHYTOCTU COYHKLIMW; TOYKM Nepernba, nx HaxoXAeHne; BepTUKabHbIe U HaKOHHbIe
acuMMNTOTbl rpacouka qoyHKLMK, NX HAX0XAEHNE; MOCTPOEHNE rpadomka OyHKLNN.

Tema 13. HaxoxneHue obnactu onpeneneHns ®HIM, nuHuii yposHs; npenen ®HI, ero BoluncneHme.

Tema 14. YacTtHble Npom3BOAHbIE NEPBOrO M BbICWNX NOPSALKOB, X HAXOXAEHWE; nonHble andodoepeHumans OHI
MepBOro 1 BbICIIMX NOPAAKOB; YacTHble NponadsoaHble ®HI, 3anaHHbIX HEABHO; Npou3sBoaHas cnoxHon OHI;
Npoun3BoaHas No HanpasneHwo 1 rpanmeHT ®HIM; npuMeHeHne nepsoro andodhepeHumana B NPUBNNXKXEHHbIX
BbIYMCNEHUSIX; KacaTenbHas NNOCKOCTb U HOPMasb K MOBEPXHOCTH.

Tema 15. NokanbHblii 6e3ycnoBHbIn akcTpeMyM OHI, ero HaxoxaeHne; Hanbonbllee N HaVMeHbllee 3HaYeHus
nndpdpepeHumpyemoin ®HIT B orpaHMYeHHOR 3aMKHYTOM 0BNacTu, NX HAXoXaeHMe.

3. KoHTponbHas pabora

Tembl 8,9, 10, 11, 12

CopepxaHue ayauTopHol KOHTPONbHOM paboThi:

1) obnactb onpeneneHns PYHKLNN;

) YETHOCTb N HEYETHOCTb PYHKLNN;

) BblYMCNEHWE NPEeOENoB paunOHanbHbIX U MPPaUMOHaNbHbIX BbipaXeHWA, NPUBOASILNX K HEONPEOENEHHOCTSIM;
) BblYMCNEHVE NPeaenos C NCMOb30BaHNEM NEPBOrO 1 BTOPOro 3aMevaTenbHOro npeaenos;

5) yctaHoBneHve HenpepbiBHOCTM PYHKLUN; TOHKM pa3pblBa, X HAXOXAEHWe 1 knaccngmkaums;

) Ipon3BoaHas, eé saHadeHve, gudpdepeHuman QyHKUUN OOHON NEPEMEHHON;

) BTOpas npounssogHas, napamerpuyeckas Npom3soaHas PyHKLUUN OOHOM NepeMeHHON;

) YpaBHeHMe KacaTenbHOW 1 HopManu;

9) nHTEepBabl MOHOTOHHOCTM, TOYKM NOKANbHOro 3KCTPEMYMa, Hanborblliee N HaUMEHbLUEE 3HAYEHNS (PYHKLIMU Ha
0Tpeske, aCUMMTOThI, TOUKU nepernba, MHTePBabl BbINYKIOCTA U BOrHYTOCTHY;

10) npaswuno Jlonutans.

Ok3ameH

Bonpochbl k sk3ameHy:

1. MHoxecTBa 4ncen. MHOXeCTBO OENCTBUTENbHBIX YACEN, ero reoMeTpuyeckas nHrepnpetauma n CBOWCTBAa. MO,Elyﬂb
OENCTBUTENBHOrO YMCna 1 ero CBoNcTaa.

2. Yucnosble MHOXeCTBA. Yucnosble NpoMexyTkn. OKPEeCTHOCTb KOHEYHON TOUKM 1 BECKOHEYHOCTH.

3. ®yHKUMS: onpeneneHne, OCHOBHbIE CNocobbl 3aiaHns. EctecTBeHHas obnactb onpeneneHms yHKumMmn. siBHas,
HesBHasa 1 napameTpuyeckas oopMbl aHANUTMYECKOro 3aaaHmsa pyHkumn. padomk doyHKLMN.

4. OCHOBHbIE 3M1EMEHTbI NOBEAEeHUS pyHKUMN (l-léTHOCTb, HEeYETHOCTb, nepnoanyHoCTb, OrpaHNYeHHOCTb, MOHOTOHHOCTb).
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5. OCHOBHbIE 3NEMEHTAPHBbIE (PYHKLIMW (CTEMEHHDBIE, TPUTOHOMETPUYECKIME, 0BPATHBIE TPUIOHOMETPUYECKME,
nokasartenbHas, norapugomMmyeckas), Ux CBOMCTBa 1 rpadonku.

6. Mmnepbonnyeckue pyHKLMM, X CBONCTBA 1 rpacdomKu.

7. ObpaTHas dpyHKUmMsl. CnoxHas oyHKUMS. dneMeHTapHble OyHKLUM 1 KX Knaccugoukauus.

8. MocTpoeHue rpadhnkoB: aneMeHTapHbIX OYHKLMA NyTéM NpeobpasoBaHnii M3BECTHBIX rPaOUKOB; PyHKLNNA,
cofepXalimm 3HaK abCcoNOTHON BENNYUHDI; (OYHKLMIA, 3a4aBaeMbIX HECKOMBbKMMU aHANUTUYECKMMU BbIPAXEHUSMMU.

9. MNpocTeiwne anemeHTapHbie PYHKLUUN: NMHEVHAS, KBagpaTu4iHas, ux CBOMNCTBA U rpagonku.

10. MoHsTMe Yncnosol nocneposaTensHocTu. OnpeaeneHve npenena YMcnoBol nocnegoeartenbHocTn. Cxopsawmecs n
pacxogsiwmecs Y1CnoBble NoCnenoBaTenbHOCTL.

11. MMpm3Hak cXxoanMOCTN MOHOTOHHOW YNCNOBON NOcnenoBaTenbHOCTU. Hmcno e.

12. OnpeneneHuns npenena yHKLUUM B KOHEYHOI TOUKe U Ha BeckoHeuHocTU. OfHOCTOPOHHKE Npegensl. Heobxonmmoe
1 [OCTaTO4HOE YCNOBUS CYLECTBOBaAHNS npenena pyHKUMmM B TOYKE.

13. BeCKOHEeYHO Manble OyHKLMM, X OCHOBHbIE CBOMCTBA. [prMepbl 6ECKOHEYHO MarbIX (PYHKLIWIA.

14. BeckoHe4YHo Honblume gOyHKLUM, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PyHKLIMSIMU.
MprMepbl 6ECKOHEYHO BONbLINX GOYHKLNIA.

15. DyHKUUW, OrpaHNYEHHbIE B OKPECTHOCTY TOYKM . Teopema 06 OrpaHNyeHHOCTU (OYHKLMU, UMEIOLLEH KOHEYHDINA
nepegen.

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

17. Teopema o npegenax apudMeTn4eckmx onepauunn Ham oyHKUMAMU, UMEIOWMMIN KOHEYHbIN npenen.

18. MNpenen anemeHTapHON pyHKUMK. [pefenbHbIA Nepexon B HepaBeHCTBax.

19. lNepBbii M BTOPO 3amMedaTenbHble npeaensl, UX CNeAcTBUS U MPUMEHEHWE NPW BbIYNCIEHUN NPeaenoB.

20. OnpenenexHns HeNPepPbIBHOCTM OYHKLMM B ToUKe. [OHSATME HENpepbIBHOCTY cnpasa 1 cnesa. Heobxoanmoe 1
[OCTaTo4HOE YCNOBUS HENPEPBLIBHOCTY GOYHKLIMM B TOYKE. HENpepbIBHOCTb aneMeHTapHbIX (OYHKLWIA.

21. MNoHATUE HenpepbIBHOCTM Ha 0Tpe3ke. CBOMCTBA HEMPEPbIBHbIX HA 0TPe3Ke (PYHKLIMIA (06 OrpaHUYeHHOCTM CPyHKLIMK,
obpalleHnn oyHKLMU B Hy/b, HAUOOSbILEM U HAUMEHBLLEM 3HAYEHUSIX COYHKLIN).

22. Toukm paspbiBa PYHKLMK, UX KNACCMAUKALMS N HAXOXOEHME.

23. MNpupauweHne coyHkuun. OnpeneneHme NpovM3BoaHON. HenocpeacTBEHHOE HAXOXAEHNE MPON3BOLHOIA.

24. ['eoMeTpMYECKMIA CMbICT NPOU3BOAHON. KacaTtenbHas u HopManb K KPUBOW B LAHHOW TOYKE, UX YPaABHEHNS.

25. MNpocTeniwme npasuna HAXOX4EHNS NPON3BOLHON (NOCTOSAHHOW, CYMMbI, PA3HOCTW, MPOU3BELEHUS U YACTHOMO
dOyHKLNIA).

26. MNpownsBonHas 06paTHON COyHKLMN.

27. [NpounssogHas CnoxHOW yHKLMK.

28. Jlorapudommnyeckas nponssoaHas, eé npuMeHeHne Onsg HaxoxX4eHus Npov3BOOHON CTEeNEHHO-NoKa3arTebHON
pyHKUMN.

29. MNMpounaBoaHble OYHKLMIA, 3a4aHHbIX NapaMeTpPUYeCKu.

30. OndbpepeHunan cyHkumu. MNpocTenwumne npasmna HaxoxaeHns guddepeHumnanos (MOCTOSAHHON, CYMMbI, Pa3HOCTH,
NPOV3BELEHUS 1 HACTHOIrO (oyHKUMIA). MpuMeHeHWe nepeoro andgpdpepeHumana B NprbnnXEHHbIX BbIYUCIEHUSIX.

31. MNpoussogHble n andbdoepeHumansl BbICWINX NOPSALKOB, UX HAXOXOEHME.

32. Teopema Ponng, reoMeTpuyecknii CMbICN TEOPEMBbI.

33. Teopema JarpaHxa. MeomeTpryecknii cMbicn Teopembl. PopMyna KOHEYHbIX NpupalleHnin JlarpaHxa. Teopema
Kowwn.

34. Mpasuno Jlonutans, ero NnpuMeHeHne ons packpbiTUs HeoNpenenéHHOCTEN.

35. [locTatoyHbIii NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMOHapHbIE U KPUTUYECKME TOYKM (PyHKUMN. Haxox aeHne
WHTEPBaNoB MOHOTOHHOCTM CPYHKLIMN.

36. ToukM NoKaNbHOro aKCTpeMyMa (MakCUMyMa U MUHUMYMa) 1 NoKasbHble 3KCTpeMyMbl doyHKLMKU. Heobxoaumoe n
[OCTaTO4HbIE YCNOBMS CYLLECTBOBAHWS NOKANbLHOIO 9KCTPEMyMa oyHKLIMN.

37. FnobanbHble 3KCTPeEMyMbl (Hanbonbluee N HAUMEHbLUEE 3HAYEHUS) CPYHKLMM HA OTPE3KE, NX HAXOXAEHVE NSt
andhgoepeHumpyemon yHKumnn.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (PyHKUMW. [JOCTATOYHBI NPU3HAK BbIMYKNOCTU (BOTHYTOCTM) OYHKLMMW Ha
uHTepBane. HaxoxaeHne NHTEPBANOB BbIMyKIOCTM M BOTHYTOCTW cpyHKUMM. Touka nepermba rpagouka goyHKLMN, YyCNoBUS
€€ CyleCcTBOBAHMUS N HAXOXOEHNE.

39. MoHATUe acuMnToThl rpachmnka yHKUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNOBMS UX CYLWECTBOBaHNS U
HaxoxeHwe.

40. N-mepHas Touka, N-MepHoe apucMeTmyeckoe npoctpaHctso R n. PaccTtosHue B R n.

41. N-mepHbii wap. OkpecTHoCTb To4kM B R*n. Knaccndomkaums Todek (MpeaenbHble, BHYyTPEHHWE, FPaHnyHbIe).
MHoxecTBa To4ek B R*n (0TKpbITble, 3aMKHYTblE, OrPaHNYeHHble, CBSA3HbIE, BbIMYKIbIE).

42. TToHATME OyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTtb onpeneneHns ®HI, rpadomk
PYHKLMMN 2-X MEPEMEHHDIX, IMHAW U MOBEPXHOCTN YPOBHS.

43. YacTtHble n nonHoe npupaueHns OHI. Monatusa npenena n HenpepbiBHOCcTU PHI. CBONCTBA OYHKLUMIA HECKONBKMX
nepeMeHHbIX HEMNpPepPbIBHbIX B OrPaHUYEHHOR 1 3aMKHYTO obnacTu.

44. YacTHble Npon3BOaHbIE MEPBOro U BbICIWIMX MOPSAKOB, UX HAXoXaeHue. Teopema 0 paBeHCTBE CMelaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.
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45. OndbdoepeHumansl PHI nepsoro v BbiCWMX NOPSAKOB, MX HaxoxaeHwe. [NprMeHeHne nepsoro gudpdepeHumana B
NPUBNVXKEHHBIX BEIMUCTIEHNSX.

46. [MponseoaHasa no HanpasneHuto 1 rpagueHt ®HIM, B3auMOCBS3b MeXAY HUMMN.

47. lNMpounaseoaHas HeaBHOW OYHKLMN HECKONBbKKX NepeMeHHbIX. MponaeoaHas cnoxHonm OHIT.

48. To4km NoKanbHOro aKCTpeMyMa (Makcumyma v MMHUMyMa) 1 nokanbHble akcTpeMyMbl @HI. CtaunoHapHble TOUKN.
Heobxonnmoe 1 [octatodHoe YCoBuMsi ToKanbHOro akctpemyma ®OHI.

49. 'mobanbHble 3KCTPEMYMbI (HanbonbLiee N HAUMEHbLIEE 3HAYEHUS) COYHKLMW OBYX NEPEMEHHbBIX B OFPaHNYEHHOW
3aMKHYTOI 06nacTn, UX HAXOXAEHUE ANA AMEPEHLIMPYEMOI CYHKLNM.

50. MoHATUS ckansapHOro n BeKTOpHoro nonen. AunddepeHumnansHble onepaumm Teopumn nong (rpaguenHT, AMBepreHuus,
poTop, onepatop Jlannaca).

Cemectp 3

TekyLUN KOHTPONb

1. YcTHBIA onpoc

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

MNpumMepHbIe BONpocs!:

Tema 16. MepBoobpasHas pyHKUMUN 1 €€ HaxoXAeHNe; HENOCPEeACTBEHHOE UHTErPUPOBAHUE; NHTEMPUPOBAHNE 3aMEHO
NepeMeHHON 1 MO YaCTAaM; UHTErpupoBaHne (OYHKUMIA, coaepXalmnx KBaapaTHbli TPEXHYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBUbHbIX Y HENPABUSIbHBIX PaLMOHANbHbIX AP06E; MHTErPUPOBaHME TPUTOHOMETPUYECKUX U NPpPaLIMOHATBHBIX
BblpaxXeHui.

Tema 17. OueHka uHTerpana u dopmyna cpefHero aHadeHus; goopmyna HototoHa-JleitbHuua; doopMybl 3aMeHbl
nepeMeHHol U MHTErPMPOBaHKMS MO YaCTSM B ONpeaenéHHOM nHTerpane; npubnuxéHHoe BoldUCieHe onpeaenéHHbIX
WHTErpanos; NPMMeEHEHNE ONPeaeNnEHHOrO MHTerpana ans BblYMCIEHUS 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 nnockoi 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 pasfensownuMncs nepemMeHHbIMn, ogHopoaHble LY 1-oro nopsagka, nuHerHoe Y 1-oro
nopsaka 1 ypaBHeHne BepHynnu, HaxoxaeHue nx 0BLWMX N YaCTHbIX PELIEHWIA.

Tema 19. LY, ponyckarowme NoHMXeHNe Nopsaka; HaxoXaeHne obLWero peweHns NMHeHoro ogHopoaHoro Y nopsiaka
N C MOCTOSAHHLIMY KO3OPUNLIMEHTAMU; NMNHERHbIE HeoAHOPOoAHbIe 1Y nopsaka n ¢ NOCTOSIHHBIMU KO3dhdomumneHTamu,
HaxoXAeHne Nx ObWUX peLeHnin AN NpaBoi YacTy cneLmanbHOro BUAA; NPMHLMN CYyNeprno3nLmMm YaCTHbIX PELIEHNIA;
MeToL, Bapmauum NPon3BOibHbIX MOCTOSIHHbIX.

Tema 20. Cymma psina, eé BoluncneHne; HeobxoanMblli MPU3HaK CXOAUMOCTU PAAa; 4OCTATOYHbIA NPU3HAK PacxoanMOCTy
psiaa; NpU3Haknm CXOAUMOCTU PSOOB C NMONOXMTENbHBIMU YneHamm (cpaBHeHus, Janambepa v Koww); npuaHak JleibHuua
NS 3HaKoYepedyoWmxcs PSLOB; OLEHKa ocTaTka 3Hakodepeayolerocs psana; abconoTHas 1 yCnoBHas CXOAUMOCTb.
Tema 21. HaxoxneHue nHtepsana, panuyca abcontoTHol CXo0anuMocTu, 06nacT CXoAMMOCTY CTEMNEHHOMO PSAAa;
pasnoxeHve yHkUmniA B pag Teinopa n MaknopeHa; NpUMeHeHNE CTEMNEHHbIX PSAAOB B NPUOANXEHHBIX BbIYUCNIEHUSIX;
psiobl Pypbe, pasnoxeHne B HUX dyHKLNIA.

Tema 22. PaamelueHunsi, CoueTaHuns, NepecTaHoBKM, NOACHET MX YUCNA; PelleHe KOMBMHATOPHbIX 3aay; KNacCU4eckoe,
reomeTpuyeckoe onpeneneHns BeposTHOCTU; OOPMYIbl CIIOXKEHUS M YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOSATHOCTM; cpopmyna baiieca; cxema n dpopmyna BepHynnu; npmbnmxérHble goopmynel MyaccoHa n Myaspa-/lannaca.

Tema 23. [IuckpeTHas U HenpepbiBHAS ClyvaitHble BENNYUHBI, CNOcobbl UX 3a0aHNS; YNCNOBbIE XapakTePUCTUKN
CNyYyaliHOM BENUYMHbI: MaTeMaTUYECKOE OXuaaHue, ANCNepcus, cpeaHee KBaapaTtuyHoe OTKNOHEHWe, Moda, MeamaHa,
HayanbHbIE U LeHTpanbHble MOMEHTbI; CBOMCTBA MAaTEMaTUYECKOro OXMAAHUS 1N AUCNEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHunsl cnyyaliHblX BeNnynH: 6MHoMManbHbI, MNMyaccoHa, paBHOMEPHbIA, MoKa3aTeNbHbIA U HOPManbHbIA, UX
YMCNOBbIE XapaKTePUCTMKMN; HepaBeHCTBO YebbllweBa; AMCKpPeTHAs AByMepHas cnydyaiiHas BeNUYnHa, 3aKOHbI
pacnpeneneHus eé BepOsATHOCTEN 1N YUCNOBbIE XapakTEPUCTUKN.

Tema 24. OcHoBHble crocobbl 3anncy BbIBOPKU: BAPNALMOHHBIA psaa; CTaTUCTUYECKUA OUCKPETHBIA U MHTepBasbHbINA
psiobl; rpacouyeckoe n3obpaxeHme cTaTMCTUYECKNX PSILOB pacnpeneneHns Bblbopku (MOANroH, rMcTorpamma); YuCnoBble
XapakTepucTuKn BeIBOpKK (cpenHee apudoMeTnieckoe, oucnepcus, cpeaHee KBaapaTniHoe OTKoHeHme, Moaa,
mMennaHa).

2. NMnucbMeHHOEe pomallHee 3apaHve

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

MpumepHble 3agaHns:

Tema 16. MNepBoobpasHas pyHKUMM 1 eé Hax0oXOeHNe; HEMOCPeACTBEHHOE UHTErPUPOBAHUE; NHTErPUPOBAaHNE 3aMeHO
NepeMEeHHON 1 NO YaCcTAM; MHTErpupoBaHue OYHKLUNIA, cooepXalumx KBaapaTHbIi TPEXUNEH; UHTErpnupoBaHue npocTbiX,

MpaBWbHbIX ¥ HEMPABUIbHBIX PALMOHANBHbIX APOOEN; UHTErPUPOBAHME TPUFOHOMETPUHECKUX 1 MPPALIMOHANbHBIX
BblpaXXeHW.
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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,
mMeaunaHa).

3. KoHTponbHas pabora

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

CopepxxaHue ayauTopHOI KOHTPONbHOM paboThi:

1) nepBoObpasHas 1 eé HaxoXAeHne, HENMOCPEACTBEHHOE NHTErPUPOBAHNE;

2) 3amMeHa NepeMeHHol B HEONPELENEHHOM UHTErpane; MHTErpMPOBaHNE NO YacTsSM B HEOMPEAENEHHOM MHTErpane;

3) NHTerpupoBaHve paunoHanbHbIX LPOBei, TPUrOHOMETPUYECKUX, MPPALMOHANBHBIX BblPaXEHUIA;

4) BbluMCNEHNE ONPENENEHHOrO NHTErpana, HecobCTBEHHbIE UHTErpasbl N0 HECKOHEYHOMY MPOMEXYTKY UHTErPUPOBAHUS;
NPUNOXEHNS ONPENENEHHOro NHTErpana (Bbl4MCNeHne Nnowanen Nnocknx ouryp, LnvH oyr KpUBbIX, 0ObEMOB TeN
BpalLeHuns);

5) BblYMCNEHNE NOBTOPHbIX, ABOWHbLIX NHTErPANOB;

6) 1Y c pasnensiiowmnmMncst nepemeHHbiMu, ogHopoaHoe LY, HaxoxaeHue ux obWwmx 1 HaCTHbIX PELIEHWA;

7) nnHeHoe LY nepBoro nopsiaka, ypaBHeHve bepHynnu, HaxoxXaeHne nx 0BWUX 1 YACTHbIX PELIEHWIA.

8) LY BbicwmMx NopsaKoB (NpocTenwee, 04HOPOAHOE NMHenHoe [1Y ¢ NOCTOSAHHBIMM KO3AMLIMEHTAMW); HEOAHOPOOHbIE
nuHenHble 1Y BbICIWNX NOPSAAKOB C MOCTOSAHHLIMU KOS(OULIMEHTAMUN 1 NPABOM YaCTbio CNeumnanbHOro Bnaa;

9) HeobX0AUMBI NPU3HAK CXOAMMOCTM, AOCTATOUHbIA NPU3HAK PACX0AMMOCTH, NPeAeNbHbIA NPU3HAK CPaBHEHNS;
npuaHak danambepa, panvkanbHblii npuaHak Koww; abcontoTHas 1 ycnoBHasi CXoAMMOCTb;

10) uHTepBan, pagmyc, obnactb CXOLMMOCTM CTENEHHOro psiaa; psiabl Tenopa u MaknopeHa.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MNepBoobpasHas oyHKUMs, e€ CBONCTBRA.

2. HeonpenenéHHbin nHTerpan, ycnosme ero CylwecTBOBaHNS 1 CBOWCTBA.

3. OCHOBHbIEe METOAbI MHTErPUPOBAHUSA: HEMOCPEACTBEHHOE NHTErPUPOBAHNE, UHTErPMPOBAHME 3aMEHOI NEPEMEHHOW,
WHTErprpoBaHme Mo 4acTsaM.

4. HaxoxgeHvne nHTerpanos oT (PyHKUMIA, coaepXalmx KBagpaTHbIA TPEXUNIEH.

5. HenpaBunbHas v npaeunbHas paunoHanbHble 4pobu, pa3noxeHue npaennbHON 4pobu Ha npocTble. MIHTerpuposaHme
MPOCTbIX, IPABUNbHBIX M HEMPaBU/bHBIX paLVOHaNnbHbIX OPo6ei.

6. HaxoxOeHue nHTerpanos oT TPUrOHOMETPUYECKUX BbipaXXeHWiA. YHBepcanbHas TpUroHoMeTpuyeckast noacTaHoBka v
ee npuMeHeHue.

7. HaxoxneHve MHTEerpanos OT nppaunoHanbHbIX Bblpa)KeHIAI7I.
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8. OnpepeneHHblil HTerpan Kkak Npenen MHTerpanbHON CyMMbl, €ro reOMeTPUYECKUA CMbICT. YCNOBUS CyLeCcTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHbIe CBOWCTBA onpeneneHHoro uHterpana. OueHusaHme nHterpana. dopmyna cpefHero 3Ha4eHus.

10. iHTerpan ¢ nepeMeHHbIM BEPXHUM NPELENOM U ero CBONCTBA.

11. ®opmyna HetoToHa-JleinbHuLa.

12. dopmMynbl 3aMeHbl MEPEMEHHON 1 MHTErPUPOBAHNS MO YaCTSaM B ONPeaenéHHOM NHTerpane.

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

14. Mnowanb NNOCKOW conrypbl 1 €€ BblYMCNEHNE C NOMOLLLIO ONPeaenéHHOro nHTerpana.

15. [InmHa oyrv KprBoM 1 eé Bbl4MCEHNE C NMOMOLLbIO ONPeaenéHHOro HTerpana.

16. O6beM Tena BpalleHNs 1 ero BbIYUCNEHUE C NMOMOLLbIO ONPEaEeNeHHOro nHTerpana.

17. HecobcTBEHHbIE NHTErpasbl Mo 6eCcKOHEYHOMY NPOMEXYTKY UHTErpUPOBaHUS, UX CXOAUMOCTb U PaCXOAMMOCTb.
18. HecobcTBEHHbBIE MHTErPanbl OT HEOTPAHNYEHHbBIX (PYHKLIMIA, NX CXOAUMOCTb U PACXOLMMOCTb.

19. [1BOHOWM MHTErpan Kkak npenen nHTerpanbHoli CyMMbl, YCNOBME €ro CywecTBOBaHUS N FeOMETPUYECKUIA CMbICH.
20. OcHoBHble CBOWMCTBA ABOWHOro MHTerpana. OueHvBaHne ABONHOrO MHTerpana. dopmyna CpeLHero 3Ha4eHus.
21. MNoHATUE aneMeHTapHOK 06n1acTy B HaNpasneHU KOOPAUHATHBIX oceid. [ToBTOpHbIe MHTerpanbl, Ux Bbl4UCNEHUE.
BbluncneHve OBOMHOro UHTErpana cBefeHneM K MOBTOPHOMY.

22. [NonspHble KOOpAMHATHI, UX CBA3b C AekapToBbiMK. PopMyna 3aMeHbl NepeMeHHbIX B ABOMHOM MHTerpane npu
nepexoe K NonsipHbIM KoopAnMHaTam.

23. BbluncneHuve nnowanm nnocko courypbl 1 06 bEMA LIMAMHAPUYECKOrO TENa C MOMOLLbLKO ABOWHOrO MHTErpana.
24. ToHATUe AmddepeHUMansHOro ypaBHEHNS NEPBOro NOPSLAKA, pasnnyHblie oopMbl ero 3anucu. PelleHne, HavyanbHble
ycnosusi, oblee 1 yactHoe peleHns 1Y nepeoro nopsaka. 3aaada Koww.

25. 1Y ¢ pasgenéHHbIMU 1 pasfensowmnmMmncs NEPEMEHHbIMA, NX PELIEHNE.

26. OnHoponHble 1Y nepsoro nopsiaka, Ux peleHue.

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

28. IndbgpepeHumanHoe ypaBHeHre nopsaka n, pasinyHole opMbl ero 3anucu. PelueHne, HadyasnbHble ycnosus, obliee
1 yacTHoe peweHns Y nopsaka n. 3agada Koww.

29. [lY nopsiaka n, nonyckarowme noHWXeHue nopsaka, nx peleHune.

30. lMoHsATUE NMHERHOW 3aBUCMMOCTY U HE3ABUCMMOCTY CUCTeMbl coyHKLmA. Onpegenntens BpoHckoro. MNprmepbl
NNHENHO He3aBNCKMbIX CUCTEM CPYHKLNA.

31. NuHenHoe OY nopsagka n. OgHopogHble u HeogHopoaHble J1OY. CBOMNCTBA YACTHbIX PELLEHUIA, (OyHOaAMEHTaNIbHAS
cuctema pewenuin OJ10Y.

32. CTpykTypa obuwero peweHusi ogHopoaHoro J1IOY nopsiaka n. CTpykTypa oblwero peweHus HeogHopoaHoro J10Y
nopsgaka n. MNpuHLMN Cynepno3numm YacTHbIX PELLEHUIA.

33. OJ1Y nopsiaka n ¢ NOCTOAHHbIMK KO3dhdounumeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuwero pewenus ON1OY, korna KOpPHU XapakTepUCTUHECKOrO YPaBHEHNS - LENCTBUTENbHBIE U PA3NNYHBIE.

34. OJ1Y nopsaka n ¢ NOCTOSAHHbIMK KO3dpdhuumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero peweHns OJ1OY, koraa KOpPHM XapakTePUCTNYECKOro YpaBHEHUS - OEACTBUTENbHbIE U €CTb KpaTHbIE.

35. OJ1LY nopsaka n ¢ MOCTOSAHHBIMY KO3hdpuUmMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP un
obuero pewexns ONOY, Korna KoOpHU XxapakTepuCcTUHECKOro ypaBHEHNS - KOMMIEKCHO-COMPSIXEHHbIE.

36. HaxoxneHue yacTtHoro pewexns HITOY nopsaka ¢ NOCTOSHHbIMU KOShhULMEHTAMU U NPaBOI 4acTbiO
crneumanbHoro Bnaa.

37. MeToA BapuaLmy Npon3BObHbIX MOCTOSHHBIX HAaxoXAeHUs obuero peweHns HIY nopsigka n ¢ NOCTOSHHBIMU
KoadppuLMeHTaMum 1 NPoN3BONbHONM MPaBoM YacTblO.

38. MoHsATue uncnosoro paga (HP). YactuyHas cymma un octatok paga. Cxogawuecs u pacxogswmecs psabl. Cymma
psoa.

39. OCHOBHble CBOMCTBA CXOASWMXCS PSA0B. Heo6X0aMMbIA NPU3HAK CXOAMMOCTM U LOCTaTOYHBIV NMPU3HaK
pacxoomMmMocTy paaa.

40. JocTato4Hble NPU3HaKn CpaBHEHNS (KNacCu4eckuin n npenenbHbii) CX0OAMMOCTU PAAOB C NMONOXUTENbHBIMM
yneHamu.

41. OTanoHHble YACNOBbIE PALbl (FEOMETPUHECKUIA U 0BO0BIWEHHDIA rapMOHUYECKNIA), YCNIOBUS MX CXOLMMOCTY U
pacxoommMoCTw.

42. NocTtatouHble npusHaky Janambepa v Kown cxoAuMocTv pSAOB C MONOXUTENBbHLIMU YNEeHA-MU, YCNIOBUS 1X
NPYMEHUMOCTWN.

43. 3Hakouepenytowmincs yncnosoin paa. MNpuaHak NenbHuua. OueHka cyMMbl 3HaKouepedyolerocs psaa u ero
ocTarka.

44. 3HakonepeMeHHbI YACNOBOM psL. ABCOMIOTHO 1 YCNOBHO CXOASAIWMECS YACNOBbIE PALbI, UX CBONCTBA. [loCcTaTOuHbIi
NpY3HaK CXOOMMOCTUN 3HaKOMEePEMEHHOro psaa.

45. dyHkumoHanbHbl pan (PP). HactuyHas cymma, oCcTaTok, TO4Ka CXOAMMOCTH, 06nacTb onpeaeneHns n obnactb
cxoaumocTn ®P. Cymma doyHKUMOHanbHoro psina. AbcontoTHo cxoaswmecs PP,

46. CteneHHoit psa. MpraHak Abensi abCoNOTHON CX0OMMOCTU CTerneHHoro psiaa. Paguyc u nHtepsan abcontoTHOM
CXOOUMOCTUM CTEMEHHOrO paaa.
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47. HaxoxneHuwe obnactv 06bl4HOM 11 aBCONMOTHOM CXOAMMOCTY CTENEHHOrO psiaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
paLnos.

48. Psanpbl Telinopa n MaknopeHa. PasnoxeHue cpyHkuunii B pag Teinopa. MpumeHeHune psaa Teinopa B NPUBAnNXEHHbIX
BbIYUCTIEHUSIX.

49. TpuroHomeTpuyecknii paa. Pag dypbe. PasnoxeHune coyHkUmMi B pag Pypbe. Paabl Pypbe Ong YETHbIX U HEYETHBIX
COYHKLNIA.

50. MNpenmeT Teopun BeposaTHOCTEN. MOHSATUS Cly4aiiHOro aKCnepuMeHTa, cnyYaiHoro cobbitusi. CBOMCTBO
CTaTUCTUYECKON YCTONYMBOCTU UCXOO0B CNy4aNHOro SKCrnepuMeHTa.

51. 9nemeHTapHoe cobbiTue. MpocTpaHCTBO aneMeHTapHbIX cobbiTnid Q. CnyyaiiHoe cobbiThe, kak MoAMHOXECTBO Q .
JocToBepHoe 1 HEBO3MOXHOE cobbITus. [NpeacTasneHve cobbiTuii B BUAE anarpamm diinepa-BeHHa.

52. [leicTBUSA HAL ClydYaiHbIMU COBBITUSIMU, UX TEOMETpUYecKas UNIOCTPaLMs C MOMOLLbIO Ava-rpamm diinepa-BeHHa.
CoBMeCTHbIE 1 HECOBMECTHbIE, MPOTUBOMONOXHbIE COOBITUS.

53. KombrHaTopuka: npasuna CyMMbl U NPOU3BELEHMNS; COHETAHNS, PA3MELLEHUS 1 NEPECTAHOBKM, NOACYET KX yMcna.

54. PaBHOBO3MOXHbIe cobbiTus. Knaccuyeckoe onpeneneHme BeposiTHOCTW. HacToTta, OTHOCK-TeNbHas YacToTa
nosiBneHns cobbitusi. CTaTucTnyeckoe onpeneneHne BeposSiTHOCTU.

55. OCHOBHbIe CBOMCTBA BEPOSTHOCTW. YCNOBHAS BEPOSTHOCTb COBbITUS. 3aBMCUMBIE 1 HE3ABUCHMbIE COBLITUS.
DopMybl CNOXEHNS U YMHOXEHUSI BEPOSTHOCTEN (411 ABYX COObITUI).

56. MonHas rpynna cobbiTuid, runotessl. @opMynbl NONHOW BeposiTHOCTH, baiieca.

57. MNosTopHble ncnbitaHns. Cxema BepHynnu. ®opmyna BepHynnu. MpubnuxéxHble chopmynbl MNyaccoHa u
Myaspa-Jlannaca.

58. MoHsATne cnyyanHomn sennynHbl (CB). dyHKUUS pacnpeneneHns cny4amHon BENMYMHbl 1 €€ OCHOBHbIE CBONCTBA.

59. NnckpeTHas cnyyariHas senuynHa (O CB). Pag pacnpeneneHus, MHOrOyronbHuK pacnpeneneHus, yHKUms
pacnpegnenenns CB, nx noctpoeHme.

60. HenpepbiBHas cnyyainHas sennymnHa (HCB). ®dyHKuns nnoTHOCTU pacnpeneneHns, e€ 0OCHOB-Hble CBOCTBA.
MNpencraBneHune cyHkummn pacnpeneneHns HCB yepes3 coyHKUMIO NIOTHOCTM pacnpeneneHms.

61. Matematuyeckoe oxuaaHve ANCKPETHON 1 HenpepbIBHON cryvainHon BennymH. OCHOBHbIE CBOWCTBA
mMaTeMaTuyeckoro oXunaaHus.

62. [lncnepcus n cpegHee KBaapaTuyHOe OTKNOHEHUE CnyyYanHon BenuyinHbl. OCHOBHbIE CBONCTBA ANCMEPCUMN.
BbluncneHve oncnepcumn ANCKPETHON 1 HEMPEPbIBHON CRyYaiHbIX BENUNHUH.
63. HavanbHble 1 ueHTpanbHble MOMeHTbI K-0ro nopsaka, B3anMoCBSA3b MexX 4y HUMU. ACUMMETPUS 1 3KCLLecC.

64. BriHoMManbHbI 3akoH pacnpeneneHns ILCB, ero YnCnoBble XapakTEPUCTUKUN (MaTeMaTNYeCKoe OXunagaHme un
ancnepcus).
65. lMyaccoHoBckuin 3akoH pacnpenenerHus JCB, ero 4ncnosbie xapakTepuCcTUKKN (MaTemMaTnyeckoe oXnaaHne n
ancnepcus).

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

67. NokasartenbHblil 3akoH pacnpeneneHns HCB, ero yncnoBble XapakTepucTrkm (MateMaTnyeckoe oXxunaaHue v
ancnepcus).

68. HopmanbHbIn 3akoH pacnpeneneHns HCB, ero 4ncnosble XxapakTepucTukmn (MateMaTnyeckoe oxmngaHume,
ancnepcus). CTaHaapTHbIA HOPManbHbIA 3aKoH pacnpeneneHus. NHterpan Jlannaca v ero npyuMmeHeHve ans
BbIYMCNEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenénHon CB B 3anaHHbIi uHTepBan. Npasuno ?Tpéx curm?.

69. HepaBeHcTBO Yebbiwesa. MoHsATE 0 3akoHax HONbWMX YACEN W LIEHTPaNbHOW NPenenbHO TEopeMe Teopun
BEPOATHOCTEN.

70. ﬂpe,uMeT matemartmyeckoi ctatnuctukn. OCHOBHbIE 3a4a4M MaTemMaTMyeckon ctaTucTk. Baanmocesab
mMaTemMaTuUyecKon CTaTUCTUKU U Teopuun Bepo;ITHOCTeVI.

71. l'eHepanbHasi COBOKYMHOCTb 1 Bbibopka. OCHOBHbIE CNOCO6bI OpraHun3aLmm BolGopky (MOBTOPHbIV 1 6ECNOBTOPHbIN
oT160p). PenpeseHTaTMBHOCTb BbIGOpKM. CnyyaiiHas Bblbopka. BeiGOpoyHbIi METOA, Kak OCHOBHOW METOL,
MaTeMaTu4eckol CTaTUCTUKM.

72. BapuaunoHHbili psag. MegnaHa u paamax BbIBopKM, NX HAX0XLEHUE.

73. CTaTucTnyeckuii psn pacnpeneneHus Bbloopku. IHTepBanbHbliA CTaTUCTUHECKMIA PSg U ero MOCTPOEHNE.
I"pacprueckoe npencraBneHne BoIOOPKM: MOANIOH, TMCTOrPamMma, nx NOCTPOEHUE.

74. CpefliHee apudomeTmyeckoe BbIBOPKU, ero CBOMCTBA W BbIYUCNEHNE.

75. Oucnepcus Bolbopky, eé CBOMCTBA 1 BbluMcneHme. VicnpaeneHHas aucrnepcus Bolbopku. BaanMocBaab ancnepcuii.

6.4 Metoaouyeckue marepuansl, onpenensoLwme npouenypbl oLLleHMBaHUA 3HaHUNA, YMEHUI, HAaBbIKOB U (MNK)
onbiTa OesATeNIbHOCTU, XapaKTepu3yroLLLUX 3Tarnbl POpMMPOBaHUA KOMMNETEHLUIA

B K®Y pelictByeT 6annbHo-peiTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

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

55 6annos 1 MeHee - "He 3a4TeHo".
Ilns ak3ameHa:
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86 H6annos 1 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (UNN) onbiTa Jran | KonnyecTtBo
KOHTpOns [efATeNIbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUA 6annos
Cemectp 1
TekyLLUA KOHTPONb
YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPaKTMYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNaNAMW, COOBIWEHNSAMM, NONONHEHNSIMU, YHACTBYIOT B 1 14
OMCKycCcun, 0TBEYatoT Ha BOMpockl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NoAroTOBKM MO TEME, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha OOMoJSTHUTENbHbIE BOMPOCHI.
MucbMeHHoe  [Obyyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHbBIX TEOPETUYECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 2 14
3apaHvie cnaércs npenogaeatento. OLueHMBalOTCS BlageHwe Mateprasnom no Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbIMNOMHEHWS 3a0aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayanTopHoi paboTel. Obyyarowmecs
paboTta nony4yatoT 3a4aHunsl Ans NPOBEPKUN YCBOEHNS NpoilaeHHoro matepuana. Pabota 3 22
BbINOMHAETCA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNnaaeHme
MEeToaMu, YMEHMS N HaBbIKW, HEOOXOAUMbIE NS BbINOMHEHWS 3a0aHNIA.
3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMMNNHDI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHue (3anaHns) n BpeMmsi Ha
NOAroToBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
opme. OueHrBaeTcs BNageHMe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATD HYXXHbIE 3HAHWS, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWIA.
CemecTp 2
TeKkyL i KOHTPOb
YCTHbI ONpoC |YCTHbI ONPOC NPOBOAMTCS HA NPaKTUYECKMX 3aHATUAX. Obyyaromecs
BbICTYNAKOT C AOKNaAaMU, COOBIEHNSMM, NOMONHEHNSIMU, YHaCTBYIOT B 1 14
IMCKyCcCUW, OTBEYAIOT Ha BONpoCkl npenoaasatens. OueHnBaeTCcs ypoBeEHb
[loMallHel NoAroTOBKY MO TEME, CNOCOOHOCTb CUCTEMHO M NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha [0MoSTHUTENbHbIE BOMPOCHI.
MucbMeHHoe  [OByyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomaiHee BOMPOCOB MW peleHntio 3aaady. PaboTta BeImonHAETCS NMMCbMEHHO AoMa U 2 14
3afaHve cnaércs npenogasatento. OLueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ans BbINOMHEHWS 3a4aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi pabotsl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 22
BbINOMHAETCSA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHve Matepuanom no teme paboTbl, aHANUTUYECKMEe CNOCOBHOCTY, BnaaeHme
MEeToaMu, YMEHMS N HaBbIKW, HEOOX0AUMbIE NS BbINOMHEHWS 3a0aHUIA.
Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOMN MW NMUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOnpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoeky. OueHnBaeTcs BNageHue MatepmanoMm, ero CUCTEMHOE
OCBOEHUE, CNOCOBHOCTb MPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaunin U PeWeHNN NPaKTUYECKNX 3aAaHNiA.
Cemectp 3
TeKkyL it KOHTPOb
SAEKTPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 1 14

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

MucbMeHHoe  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO onpenenéHHbIX TE0PETUYECKNX
JomauiHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 14
3aaHune cpaétcs npenogasatento. OueHMBaOTCA BNaeHne Matepuanom no teme
paboTbl, aHaNUTUYeCckMe cnocobHOCTW, BNaLeHe MeTOAAMU, YMEHNS U HABbLIKW,
HeobxoOuMble ONS BbINOMHEHUS 3a0aHU.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoliaeHHoro Matepuana. PaboTa 3 22
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHne matepuanom no teme paboTbl, aHaNUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEeHMsl U HaBblKK, HeOBXoaUMble N1 BbINOMHEHWS! 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae NpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. MepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1 OCBOEHUSI AUCLUMIINHDBI (MOLYNS)
OcBoeHure aucumMninHbl (MoLyns) npeanonaraeT Usy4eHrne OCHOBHON 1 OOMONHUTENbHOM y4ebHOW nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcsl B OAHOM M3 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u npefocTasneHHbix foctynos HYM KoY,

- B MeYaTHOM BMAe - B ooHae brnbnuoTtekn HabepexHoUenHMHCKOro MHCTMTyTa (donnnana) K@Y. Obyyatowmecst
nony4atoT y4ebHyto nntepatypy Ha aboHEMeHTe No YnuTaTensckuM bunetam B COOTBETCTBUM C MpaBmUiamMm NONb30BaHNS
616nMoTEKON.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHON nnTepaTtypbl, HEOBXOAMMON AJ1S1 OCBOEHUS AUCLMAVHBI (MOoyNs),
Haxonmtcs B MpunoxeHun 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npasoobnapartensiMm anekTpoHHbIX U3OAHWA 1 MPU N3MEHEHNN KOMNNEKTOBaHMS OOHA0B 61bnmoTeku
HabepexHo4enHnHckoro nHeTutyTa (dounmnana) KoY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIS)

Math24.ru Beicwas Matematuka - http://math24.ru/

WHTepHeT-nopTan pecypcos no matematuke - http://www.math.ru

ObpaszoBaTenbHblil MaTEMATUYECKMIA CAlT 4N CTYLEHTOB, M3yYatoWmX BbICILYIO MaTeMaTuky - http://www.exponenta.ru
YyebHo-obpasoBatenbHas pusmko-matemaTmyeckas 6ubnuoteka EqWorld - http://eqworld.ipmnet.ru/ru/library.htm

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCcsi MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumu HHa nekuusix nanaraetcsa Teopetuyeckuin matepuan. MNpruyém KOHCMNEKT NeKUMii, OCTalowWwmnines y
CTYLeHTOB B pe3ynbTarte UX NpocnylwmnBaHns, He MOXeT MOMHOCTbI0 3aMeHnTb y4ebHuKa, ero Lenb -
(POPMYNMPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeaeneHuii. MNpocnywae nekumio, CTyAeHT A0NIXeH
03HaKoMUTbCS ¢ 6onee NoapobHEIM M3NOXeHVEM MaTepuana B y4ebHMKax U3 crnmcka OCHOBHOM 1
LOMONHUTENbHOM NuTepaTypbl. JIeKLMn MOryT NPOBOAUTLCS Kak B TPAAULMOHHOM dhopMe, Tak 1 C
NPUMEHEHNEM COBPEMEHHLIX LMAPPOBbLIX 06pasoBaTenbHbIX TEXHOMOMUIA.

3AEKTPOHHELBH
YVHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckue | sydeHne oncumnivHbl NoapasyMeBaeT He TONbKO OBNadeHMe TeOPeTMYECKM MaTepranom, Ho 1
3aHATUS nosnyYeHne NpaKkTUYecKnX HaBbIKOB PelleHNs 3aa4ay Ha ayAUTOPHbIX MPAKTUYECKUX 3aHATUSIX, ONS
6onee rnybokoro NoOHMMaHWs pasnenos AUCLMMNVHBI, a TaKXe pasBuTre abCTPakTHOrO MbILEHNS 1
CMoCoBHOCTM CaMOCTOATENbHO A0Ka3blBaTh YaCTHbIE yTBEPXAeHUS. [pakTMieckne 3aHATUS MOTyT

NPOBOAMTLCS KaK B TPaANLMOHHON hopMe, TakK U C MPUMEHEHNEM COBPEMEHHbIX LIMADPOBLIX
obpasoBaTtenbHbIX TEXHOMOTWIA.

camocTosi- | CamocTosiTenbHas paboTta - 370 BUL 3aHSATUSA, HA KOTOPOM obyyatomecs ¢ onpenenéHHon nonei
TenbHas CaMOCTOATENBbHOCTW BbINOJNIHAKOT Pa3/IM4HOro pona 3anaHus, npunaras HGOﬁXO,EI,I/IMbIe ans aToro
pa60Ta YMCTBEHHbIE YCUNNA U NPOoSABNAA HaBblKM CAMOKOHTPONA N CaMOKOppeKLUni. CamocToaTenbHas
paboTa BktoHaeT B cebsi: n3ydyeHme TeopeTMHeckoro MmaTepuana no KOHCnekTam fnekunin n
y‘-leﬁHVIKaM; BbINONHEHNE MNCbMEHHbIX AOMALWIHUNX 3aJJ,aHVII7I; noAaroToBky K ayanTOpPHbIM KOHTPO/IbHbIM
paéoTaM; noAroToBKy K TeopeTnyeCcknM onpocam Ha NpakTUHeCKnxX 3aHATUAX; NOAroTOBKY K
9K3aMeHy/3a4éry.

nucbMeHHoe | [Insi BbINONHEHUs AoMaLlHMX NPaKTUYeCKUX 3aaaHnii obydalolnincs NoXeH NoBTOPUTb
IoMallHee | COOTBETCTBYIOWMI TEOPETUYECKUI MaTepmrarn, BHUMaTENbHO, C BbINMONHEHNEM BCeX OeCTBUIA Ha
3agaHue | Bymare, pa3obpaTb pelléHHble Ha ayanTOPHOM NPaKTMYECKOM 3aHATUM NPUMepk! 1 Noce 3Toro
MPUCTYNUTb K PelleHnto 3aad, NPeanoXeHHbIX N5 CaMOCTOATENbHOro peleHus. MNpakTuyeckme
3a4aHus, BbIMONHEHHbIE B ayMTOPUM, NpeHa3Ha4YeHbl AN yKa3aHUs oblmnX METOI0B PeLleHUs
3a4a4 onpenenéHHoro Tuna. 3akpenuTb HaBbIKK, MOXHO NLLb CAMOCTOSITE/NIbHO BbIMOMHMB AOMALIHKE
npakTuyeckme 3anaHuns. BuinonHeHne goMallHKX 3a0aHuWi NpoBepsieTcsa nperogasaTtenem Ha
NPaKTU4eckoM 3aHsATUK. [pun BbINONHEHUM NUCbMEHHOMO JOMALLHEro 3a4aHns HeobxoaMMo
npuaepXuneaTbcs cneayowmx npasun: 1) 3agaHne OOMXHO ObiTb BbINOMHEHO B OTAENbHO
yYeHMYEeCKon TeTpaau C NonsiMM He MeHee 3 CM NS 3aMedaHuii npenoaasartens; 2) BHaYane
yKa3blBaloTCA Ha3BaHWe AUCUMMNHLI; HOMepa peluaemblx 3agay; ®.M.0. cTyneHTa, BbIMONHMBLLIETO
paboTy, ero Homep rpynnbl; 3) yCnoBusi 3aa4 NepenuceiBaloTcs NMOHOCTbIO, 663 CoKpaLeHns CNoB;
NpMBOAMTCS NOAPOOHOE pelleHre 3aaa4 (4epPTeXn MOXHO BbIMONHATb aKKypaTHO OT PyKK), B KOHLE
peleHnsi NPMBOANTCS OTBET; 4) B paboTy OONXHbI 6biTb BKMOYEHbI BCE 3a4a4u, yKa3aHHbIe B
3a4aHun, CTPOro Mo Nnopsioky HOMepoB; 5) BbiNoNHeHHas paboTa coaéTcs Ha NPOBEpPKY; eCnu B
paboTe UMetoTCA oWKnbKK, CTYOEHT OOMXEH BbINOMHUTL Bee TpeboBaHUs Nnpenoaasartens,
N3N0XEHHbIE B peLIeH3nn 1 caaTtb paboTy C MCMPaBNeHMsIMU Ha NMOBTOPHYIO NPOBEPKY; 6) H1Kakne
McnpaBneHns B TEKCTE yXXe NpoBepeHHon paboTbl He AONyCcKakTCs; BCe UCNpaBneHus
3anuchbIBalOTCS NOCNE PeLeH3nn NpenofaeaTens ¢ ykasaHWeM HoMepa 3anaqu, K KOTOPOi OTHOCATCS!
LIOMNONHEHNSA 1 UcnpaBneHust; 7) pabota MoxXeT ObiTb BbINOMHEHA 3aHOBO B C/lyYae BblsSIBNEHMS
CepbE3sHbIX 3aMevaHnit 1 oWnboK.

YCTHbIV ONPOC | YCTHbIA ONPOC Ha NPaKTUYECKOM 3aHATUN NPeanonaraeT kak onpoc TE0PETUYECKOro matepmana no
Teme 3aHATUS, NPOBOAMMOrO B €ro Havane, Tak u onpoc NpeanoXeHHbIX npenogasaTenem
NPakTU4eCKNX N TEOPETUYECKNX 3a0aHUA ONS CAMOCTOSATENIbHOMO peWweHns Ha ayauTopHOM
NpakTM4eCckoM 3aHaTun. [pyn NOAroToBKE K YCTHOMY OMPOCY TEOPETUHECKOrO MaTeprana cnegyet
OPVIEHTUPOBATLCS HA BOMPOCHI, ykasaHHble B pasfene 6.3 paboyeii NporpaMMbl, Ha KOHCMEKTbI
NeKunii, a Takxe y4ebHIKM N3 peKoOMeHO0BaHHOMO CNMncKa nuTepaTypbl. YCTHbI ONpoc MOXeT
NPOBOAUTLCS Kak B TPAAULNOHHOM (hopMe B ayANTOpPUK, Tak 1 B (popMe TECTUPOBAHUS C
NMPUMEHEHNEM COBPEMEHHbIX LIMGPPOBLIX 06pa3oBaTeNbHbIX TEXHOMOTUIA.

KOHTponbHas | Mpy NoaroToBKe K ayAUTOPHBIM KOHTPOJbHEIM paboTam crnefyeT NoBTOPUTb COOTBETCTBYIOLMIA
paboTa TEOPEeTUYECKNA MaTepuarn, a Takxxe NPoCMOTPeTb NpaKTUYeckne 3afaHus, KoTopble pasbrpanuce u
pelanncb Ha ayaMTOPHbIX 3aHATUSX U oMa. [poBoaMTCA KOHTPObHAasS paboTa no MHAMBULYyaNbHbIM
3a4aHnsIM, NpeLNoXeHHbIM NpenogasateneM. Bpems BbiNonHeHUst KOHTPOosbHOM paboThl 1 yac 30
MUHYT. MpuMepHble 3a8aHUsi KOHTPONbHBLIX PaboT NprBeLeHbl B pasaene 6.3 paboyeit NporpamMmbi.
KoHTponbHas paboTta MOXeT NpoBOANTLCS Kak B TpaAMLMOHHON (oopMe B ayanTopum, Tak 1 B doopme
TECTVMPOBAHUS C NPVMEHEHNEM COBPEMEHHBIX LIMADPOBLIX 06pa30BaTeNbHbIX TEXHONOMMIA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS ANCUMNIMHBLL. MOXEeT NpoBoANTLCSA Kak B
YCTHO-NUCbMEHHOI chopMe no bunetam, Tak U B OOPMe TECTMPOBAHMWS C NPUMEHEHNEM COBPEMEHHbIX
LMgOPOBbIX 0Bpa3oBaTeNbHbIX TEXHONOrMiA. Bunet conepXxuT aBa TEOPETUYECKNX BOMPOCca 1 NpuMep,
BpPEMS Ha NOAroTOBKY K OTBeTY - 20 MUHYT. TecT cogepXxuT 14-16 3agaHuin, BpeMs BbINOHEHNUS TecTa
- 90 muHyT. OueHvBaeTCs BnageHue Matepmnanom, ero CUCTEMHOE OCBOEHWE, CMOCOBHOCTb
NPUMEHSTb HYXHbIE 3HAHWUS, HAaBbIKW U YMEHWNS NPU peLleHnn NpakTuiyecknx 3agaHuni. MNpu
MOArOTOBKE K cade 3a4éTa HeobX0AMMO OnMpaThbCs, NPeXae BCEro, Ha KOHCMEKTbl NeKLuii 1
PEKOMEH0BaHHbIE UCTOYHUKM MHCDOpMaLUN.

3K3ameH OK3aMeH HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCUMNANHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW ¢hopMe Mo bunetam, Tak U B POPMe TECTUPOBAHMUS C MPUMEHEHNEM COBPEMEHHbIX
LMdppoBbIX 0B6pasoBaTenbHbIX TEXHONOTUIA. BuneT comepXxuT ABa TEOPETUHECKMX BONPOCa U NMPUMEP,
BPEMS Ha NOArOTOBKY K OTBETY - 20 MUHYT. TecT coaepXxuT 14-16 3anaHnin, BpeMs BbINONHEHNS TecTa
- 90 MuHyT. OLEeHUBaeTCS BnafeHe MaTepnasnom, ero CUCTEMHOE OCBOEHMNE, CMOCOBHOCTb
MPUMEHSITb HY>XHblE 3HaHWS, HaBblKU 1 YMEHNS NPU peLleHnn NpakTuiecknx 3agaHuii. MNpm
MOLFOTOBKE K caye aK3ameHa HeoBX04MMO OnNnpaThbCsl, NPEeXAe BCEro, Ha KOHCMEKThl NEKLWA 1
PEKOMEHA0BAHHBIE UCTOYHUKM MHCpOpMaLMK, BECb 06bEM paboTbl PEKOMEHOYETCS pacnpenensitb
paBHOMEPHO MO OHSAM, OTBEAEHHbIM A1 NOATOTOBKM K 9K3aMeHy N KOHTPONMPOBATb KaXdbl OeHb
BbINOMHEHNS PabOoThI.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM Y1CNE BUPTYanbHbIX NabopaTopuii u CUMYNSILNMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBmU ¢ TpeboBaHnamm drOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 08.05.01

"CTpouTenbCTBO YHMKANbHbIX 30aHWIA 1 COOPYXeHni" n cneumnanmaauuy "CTponTenbCcTBO aBTomMarmcTpanei,
aspopOMOB 1 creumanbHbIX COOPYXEeHNA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.41 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumanbHocTb: 08.05.01 - CTpOUTENbCTBO YHMKANbHBIX 30AaHWIA 1 COOPYXEHWI
Cneunanusauns: CTponTenbCTBO asToMarmcTpanei, aspoapoMoB U cneumanbHbIX COOPYXEHWUIA
KBanucukaums BbinyCKHUKA: MHXEHEP-CTponTenb

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 obpaweHuns: 13.07.2021). - TeKCT : 9NEKTPOHHBIA.

2. l'ycesa E. H. Teopwus BeposTHoCTEl 1 MaTeMaTuyieckasi ctaTucTuka [OnekTpoHHbIin pecypc] : yuebHoe nocobue / E. H.
lNycesa. - 5-e nsn., ctepeotun. - Mocksa : ®nuHTa, 2011. - 220 c. - ISBN 978-5-9765-1192-7. - URL:
https://znanium.com/catalog/product/406064 (nata obpaleHus: 25.06.2020). - TeKCT : 3NEKTPOHHbIA.

3. 3apayHuK No BbICWE MateMaTrke Ans By30B: yuebHoe nocobue / B. H. 3emckoe [u ap.] ; non pexn. A. C. MNocnenosa.
- 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: HenocpeacTBeHHbIn (100 ak3.).

4. Mbiwknc A. [1. Nekuun no Beicweli matematuke: yiebHoe nocobue / A. [. Mblwkuc. - 6-e nsg., ucnp. -
CaHkT-lMeTepbypr : NlaHb, 2009. - 688 c. : un. - (YuebHukmn ans By3os. CneuunanbHas nutepatypa). - MpeaM. ykas.: c.
668-677. - Bubnuorp.: c. 678-679. - ISBN 978-5-8114-0572-5. - TekcT: HENMOCPELCTBEHHbI (46 9K3.)

5. MNMucbMeHHbiA [. T. KOHCNeKT nekunii No BbiClen MateMatvke: nonHbld kypc / O. T. NucbMeHHbIi. - 9-e u3g. - Mocksa
: Ailpuc-npecc, 2009. - 604 c. : rpad. - (Bbicwee obpasoanue). - Mpwun.: ¢. 599-603. - B nep. - ISBN
978-5-8112-3775-3. - TekCT: HENOCPEACTBEHHBIN (61 9K3.).

JononHutenbHasa nuteparypa:

1. AHTOHOB, B. /. 9nemeHTapHas matematvka 4nsi nepBokypcHuka : yuebHoe nocobue / B. . AHToHOB, @. U.
Konenesuu. - CaHkT-MNeTtepbypr : NaHb, 2021. - 112 ¢. - ISBN 978-5-8114-1413-0. - URL:
https://e.lanbook.com/book/168501 (naTta obpaleHuns: 13.07.2021). - TEKCT : aNEKTPOHHbIMN.

2. Bnagumnpckuin b. M. Matematuika : obwuii kypc : ydebHuk / b. M. Bnagumnpckuia, A. B. FopcTtko, 9. M.
Epycanumckuii. - 4-e nsn., crep. - CaHkT-Metepbypr : NlaHb, 2008. - 959 c. : un., Tabn. - ([YuebHukn ansi By30B.
CneumnanbHast nutepartypal). - bubnuorp.: c. 948-950. - MNpeam. ykas.: c. 951-957. - Oon. MO. - B nep. - ISBN
978-5-8114-0445-2. - TekCT: HENOCPEACTBEHHbIN (65 9K3.)

3. 3ajayHuK Mo BbicwWwel MateMaTvke Ons By30B : yyebHoe nocobue / B. H. 3emckos, C. I'. KanbHeit, B. B. JlecuH, A. C.
Mocnenos. - 2-e nag., ctep. - CaHkT-MNeTepbypr : laHb, 2021. - 512 ¢. - ISBN 978-5-8114-1024-8. - URL:
https://e.lanbook.com/book/167890 (naTta obpaleHuns: 09.07.2021). - TEKCT : aNEKTPOHHbIN.

4. Kypc BbiClLeli MaTeMaTvky : BBEAEHMEe B MaTEMATMYECKUIA aHann3, guddepeHLmanbHOe NCYUCTEHNE : NTEKLUN 1
npakTukyMm : yuebHoe nocobue / [aBT.kon.: J1. A. KysHeuos u ap.] ; nog pen. . M. MeTtpyuwko. - 4-e uag., ctep. -
CaHkT-lMeTepbypr : laHb, 2009. - 288 c. : un. - (Y4ebHVKM ONs By30B : crieumanbHas nutepatypa). - bubnwuorp.: c. 283. -
Mpun.: c. 243-269. - Pexk. MO. - B nep. - ISBN 978-5-8114-0578-7. - TekCT: HENOCPEACTBEHHBIN (29 3K3.)

5. Kypc BbiCwwien MateMaTukn: MHTerpanbHoe ncHncneHne, PyHKLUM HeCKONbKUX NEPEMEHHbIX, auddepeHumanbHble

ypaBHEHWSI: NEKLWMN 1 NPaKTUKyM : yuebHoe nocobve / [H. B. M'ynuyes u gp.] ; nog obw. pea. U. M. MeTtpyuwko. - 2-e nag,.,
cTep. - CaHkT- MeTtepbypr : laHb, 2008. - 608 c. : un. - (Kypc Bbicwei matematuku. YuebHukn ons By3os. CrneuunanbHas
nuTepartypa). - bubnnorp.: c. 595. - Pex. MO. - B nep. - ISBN 978-5-8114-0633-3. - TekcT: HeNocpeACTBEHHbIN (29 3K3.)

6. Kypc Bbicliel MaTeMaTiky : KpaTHbIE MHTErPanbl, BEKTOPHbIA aHann3: nekLmMu U NpakTukyMm : yuebHoe nocobue / [aBT.
kon.: H. B. l'ynnues n ap.] ; noa pea. M. M. MeTpyuwko. - 3-e usg., ctep. - CaHkt-MNeTtepbypr : NaHb, 2008. - 318 ¢. : wn. -
(YuebHukM ons By30B : cneumanbHas nutepatypa). - bubnuorp.: c. 313. - Pek. MO. - B nep. - ISBN 978-5-8114-0727-9. -
TekcT: HenocpeacTBEHHbIR (29 9K3.).

7. Kypc BbiCLIE/ MaTEMATUKK : TEOPUS BEPOSTHOCTEN : NEKLMM 1 NPAKTUKYM : y4ebHoe nocobre ons By3oB / [aBT. KON.:
. M. NMetpywko n ap.] ; non obw. pen. N. M. Metpywko. - 3-e nag., ctep. - CaxkT-Metepbypr : lanb, 2008. - 347 c. : un.
- (YuebHukM nns By30B : cneumanbHasa nuteparypa). - bubnuorp.: ¢. 342. - Mpwun.: ¢. 337-341. - Oon. MO. - B nep. -
ISBN 978-5-8114-0728-6. - TekCT: HENOCPEACTBEHHbIN (29 9K3.).

8. MatemaTtvka B npuMepax 1 3agadax : yuebHoe nocobue / O.M. Oertsipesa, J1.H. XypbeHko, I".A. HukoHoBa [v ap.]. -
Mockga : UH®PA-M, 2021. - 372 c. - (Bbicwee obpazosaHve: bakanaepuar). - ISBN 978-5-16-011256-5. - URL:
https://znanium.com/catalog/product/1588756 (nata obpaweHusi: 09.07.2021). - TEKCT : 9NEKTPOHHBIIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 28 u3s 30. EEl YHH

ARl | AL O



Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

9. C6opHUK 3aa4 No BbICLER MaTeEMATHKE C KOHTPONbHbIMU paboTamu. 1 kypc : [yuebHoe nocobue nns By3os] / K. H.
NyHry [n ap.]. - 9-e u3a. - Mockea : Alipuc-npecc, 2011. - 576 c. : un. - (Bbiclwee obpasosaHue). - B nep. - ISBN
978-5-8112-4389-1. - TekCT: HENOCPEACTBEHHbIN (42 3K3.).

10. CHOpHMK 3a[ay No BbICLIE MATEMATUKE C KOHTPOMbHBIMK paboTamu. 2 kypc : ydebHoe nocobue / K. H. NyHry [u op.]

;nod ped. C. H. ®enwvHa. - 7-e usgn. - Mockea : Ainpuc-nipecc, 2011. - 591 c. : un. - (Beiclwee obpa3zosaHue). - Mpun.: c.
589-590. - B nep. - ISBN 978-5-8112-4074-6. - TekCT: HENOCPEACTBEHHbIN (40 3K3.).
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.41 Maremarvka

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

CneumanbHocTb: 08.05.01 - CTpOUTENbCTBO YHMKANbHBIX 30AaHWIA 1 COOPYXEHWI
Cneunanusauns: CTponTenbCTBO asToMarncTpanei, aspoapoMoB U cneLmanbHbiX COOPYXEHWI
KBanucukaums BbinyCKHUKA: MHXEHEP-CTpoUTenb

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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