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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

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 oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

Mporpammy oucumnnuHel paspaboTan(a)(u) ctapwuii npenoaaeatens, 6/c NyboukmHa H.N. (Kadbenpa matemaTmkm,
WHxeHepHo-cTpouTensHoe otaenerne), NIGubochkina@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
OrikK-4 NOHMMaHMEM CYLIHOCTW M 3HAYEHNS UHPopMaLnK B PasBnTMmM COBPEMEHHOMO

obLecTBa, CNOCOBHOCTLIO NosyYaTb U 0bpabaTbiBaTh MHGOPMALNIO U3 Pa3INYHbIX
MCTOYHWUKOB, FOTOBHOCTbIO MHTEPMNPETUPOBATL, CTPYKTYPUPOBATb U 0CDOPMASATL
MHGPOPMaLWIO B LOCTYNHOM ANs APYruX BUOE

MK-5 CNOCOBHOCTBLIO MPUHMMATL yyacTue B paboTtax Mo pacyeTy U NPOEKTUPOBAHNIO
[netanei n yanos MawWMHOCTPOUTENbHbIX KOHCTPYKLUWUA B COOTBETCTBMM C
TEXHUYECKUMUN 3a0aHNSMU U UCMONb30BaHNEM CTaHOAPTHbIX CPeacTs
aBTOMaTM3aLMM NPOEKTUPOBAHNS

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

TEOPETMYECKME OCHOBbI IMHERHOW anrebpbl, BEKTOPHON anrebpbl 1 aHANUTUYECKOA reoMeTpun;
JndpdpepeHunanbHOro N MHTerpanbHOro NCYUCneHns; audgepeHumnanbHbiX ypasHEHNA; YACTOBbIX U
PYHKLMOHaNbHbIX PSOO0B; TEOPUN BEPOATHOCTEN U MaTeMaTnieckomn CTaTucTuku;

JonxeH ymeTb:

MCNonb30BaTb MareMaTn4eckumm annapar B TeXHNYEeCKUX NPUNnoXeHnaxX; npoBoonTb pacuém Ha OC-HOBE
NOCTPOEHHbIX MaTeMaTn4eCkKunx mMogenen;

JlonxeH BnaneTb:

MeTonamun IMHENHOM anreépbl, BeKTOpHOI7I anre6pb| M aHannTU4eckom reomMeTpumm, MatemMaTn4eckoro aHanmsa, reopumn
BepOHTHOCTeIZ N MaTteMaTmnyeckom cTaTUCTUKN; HaBblIKaMu NnpuUMeHeHns CoBpeMeH-HOro MmatremMaTtn4eckoro
WHCTPYMEHTapuna Onsa peweHnsa npuknanHbiX 3anad.

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

NMPUMEHSTb PE3yNbTaThl OCBOEHUS AUCLMMANHDBI B MPOECCUOHANBHOW AEATENBHOCTH.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.18 ducumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBHON
obpaszoBatenbHoi nporpammel 15.03.02 "TexHonornyeckne mMalwmHel 1 o6opyanosaHve (MawwuHbl 1 annapatbl NMWEBbIX
Npoun3BoACTB)" 1 OTHOCUTCS K 6a30B0ol (06LenpoddeccMoHanbHOM) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

3. O6bem gucuunanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 13 29. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnunHbl "MaTtematmka"; 15.03.02 "TexHonornyeckme maluHbl 1 obopygosaHue".
p

O6was TpynoeMKOCTb ANCLMNANHBI cocTaBnseT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTta - 64 4aca(oB), B TOM Yucne nekuuu - 32 yaca(oB), NpakTMyeckne 3aHsTus - 32 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositensHas pabota - 527 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 21 yaca(os).

dopmMa NPOMEXyTOYHOro KOHTPOMS ANCUMMINHLI: 3a4eT B 1 ceMecTpe; 3a4eT Bo 2 CEMeCTpe; 3a4eT B 3 CEMECTPE;
9K3aMeH B 4 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBeA,EeHHOro Ha
HUX KOIMYECTBa aKaZ,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckmii niiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl v yacsbl
KOHTaKTHOW paboThbl,
Paspenbl pucUMNINHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pa6otbl
1. [Tema 1. Onpenenntenn. 1 1 1 0 15
2. [Tema 2. Matpuupbl. 1 1 1 0 25
Tema 3. Cnctembl IMHENRHbIX
s anrebpanyecknx ypaBHEeHWA. 1 2 2 0 35
Tema 4. ApudpmeTnyecknii BEKTOp.
4. IN-MmepHO€e BEKTOPHOE NMPOCTPaHCTBO. 1 2 1 0 20
EBknngoBo npocTpaHCcTBO.
5. |Tema 5. BektopHas anrebpa. 1 2 2 0 30
6. Tewma 6. [Npsamble NIUHMM 1 NNOCKOCTW. 1 > 5 0 o5
v Tema 7. KprBble 1 MOBEPXHOCTU 1 1 5 0 20
BTOPOro nopsaka.
Tema 8. KoMnnekcHble Yyucna.
8. [MHorouneHbl 1 anrebpanyeckme 1 1 1 0 16
YpaBHEHUS.
Tema 9. MHOXecTBa uncen.
9. LerictButenbHble yncna. @yHKUNS. 2 0 0 0 6
Tema 10. NMpenen yncnosom
10. nocnenoBaTeNibHOCTU, OYHKLUW. 2 1 1 0 9
Tema 11. HenpepblBHOCTb (OYHKLNN.
1. Toukun paspbisa. 2 0 0 0 5
Tema 12. NMponssogHble 1
12.[andpdpepeHumansl yHKLUN OOHON 2 1 1 0 10
nepemMeHHo.
Tema 13. OcHOBHbIE TEOPEMBI O
13.[ondpdpepeHumnpyembix PYyHKLNSAX 1 NX 2 0 0 0 5
NPUNOXEHUS.
Tema 14. ViccnepoeaHue oyHKUNIA C
14.[nomMoLbio NPOM3BOIHbIX, NOCTPOEHNE 2 1 1 0 9
NX rpacorKoB.
15.[Tema 15. PyHKUNS N-NEPEMEHHBIX. 2 0 0 0 4
Tema 16. NMponseogHbIe 1
andodpepeHumansl oyHKLNK
16. 2 1 1 0 9
N-nepeMeHHbIX. DNEMEHTbI TEOPUU
nons.
Tema 17. SKCTpeMyMbl OYHKLNIA
17. HECKOSbKMX NEePEMEHHBbIX. 2 0 0 0 5
18. Tema 18. HeonpenenéHHoii 3 4 4 0 79
NHTErparn.
19. Tema 19. OnpenenéHHbIn nHTerparn. 3 > 5 0 42
HecobcTBEHHbIE MHTErparbl.
20.[Tema 20. KpaTHble nHTerpansi. 3 2 2 0 40

CrpaHunua 4 13 29.
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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 21. OuddepeHumanbHble
2t. YpaBHEHUS NEPBOro Nopsaka. 3 2 2 0 37
Tema 22. JudbdpepeHumanbHble
22.lypaBHEHS BbICWINX MOPALKOB. 3 2 2 0 18
Cuctembl Y.
23.|Tema 23. Yncnosble pagbl. 4 1 0 0 12
24.|Tema 24. OyHKUMOHANbHbIE PSAAbI. 4 0 1 0 10
25.|Tema 25. KombrHaTtopuka. 4 0 0 0 4
Tema 26. Cny4vaiiHble cobbITUSI U UX
26. BEPOATHOCTU. 4 1 1 0 12
27.|Tema 27. Cny4aiiHble BENNYMHbI. 4 1 1 0 8

Tema 28. OCHOBHbIE MOHATUS U
og [3aBa4M MaTeMaTU4ecKom CTaTUCTUKN. 4 1 1

‘[MpenBaputenbHas obpaboTtka 0 12
CTATUCTMYECKMX AaHHbIX.
29, uormsanine n nposepkarmores, | 4 | 0 0 0 6
30. gg:ﬁMigﬁggggecﬁS/EZ;:Zx BENTNYMH. 4 0 0 0 6
NToro 32 32 0 527

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. Onpepnenutenm.

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsigka n. Ceoictea onpegenutenein. MuHops! 1 anrebpaunyeckue
LOMOMNHEHNs. Pa3noxeHve onpenennTens no afneMeHTam CTpoky nnm ctonbua. BeluncneHnne onpegenuteneii.

Tema 2. Matpuupbl.

OnpepeneHne matpuupbl. Bugbl Mmatpuu. PaseHcTBo Matpuu. Jenctens Han matpuuamm. CBoCTBa onepaumini CnoXeHus
N YMHOXEHUS Ha YMCNO, YMHOXeHMs Matpul. MuHop k- oro nopsiaka. BasucHelin MuHop. PaHr Matpuubl. SneMeHTapHble
npeobpasoBaHs MaTpuL,. SKBUBANEHTHOCTb MaTpuL. BeluncneHne paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLWEeCTBOBAHUS 1 OCHOBHbIE CMOCOObI €€ HaxoxXaeHus. MaTpuyHble YpaBHEHUS, UX PELIEHNE.

Tema 3. Cuctembl NIMHerHbIX anrebpanyeckux ypaBHeHUN.

OcHosHble onpenenexHms n noHatus. Matpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewenne CIAY
meTonoM obpatHoi maTpuubl. Dopmynbl Kpamepa. SnemeHTapHblie npeobpasosaHusi C/AY. Pewexune CJTAY metonom
Maycca. OLHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA UX pelleHnii. PyHOameHTanbHas cuctTeMa peweHuin
(dCP), eé HaxoxaeHue. MNpeacTtaBneHve obLLEro pelweHns 0gHOPOOHON cucTeMbl Yepes OCP.

Tema 4. Apucbmetnueckuin sektop. N-MepHoe BeKTOpHOE NPoCTpaHCcTBO. EBKNNA0BO NpOCTPaHCTBO.

MoHsaTne N-mepHoOro apndmeTnyeckoro Bektopa. PaBeHCTBO BEKTOPOB, AeACTBUSA Had HUMKU. CkansapHoe nponsseneHne
BEKTOPOB. [1OHATUE CMCTEMBI BEKTOPOB, €€ NMHEHOW 3aBUCUMOCTY 1 He3aBucMMocTu. N-MepHoe NnHenHoe BEKTOPHOe
NpPoCTPaHCcTBO, ero 6asuc. KoopanHatbl BekTopa. EBKNMAOBO NPOCTPaHCTBO.

Tema 5. BektopHas anre6pa.

MNMoHsaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron mexay Humn. PaseHcTBo BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['pacmyeckune nenctens Hag sektopamu. KonnmHeapHOCTb U KOMMNaHapHOCTb BeKTOpoB. Bbasnc nnockocTw,
npocTtpaHcTea. KoopamHatel Bektopa. JInHeHble onepauun Hag BEKTOpamm B KOOpAMHATHON dhopme. MNpsimoyronbHas
JekapTtoBa cuctema koopaumHat. Pagnyc-BeKTop 1 KOOpAMHaThl TO4KU. PeweHne npocTenwmnx 3agay BEKTOPHOW
anrebpbl B KOOPAMHATHON (POPME (BbIYUCIEHVE OJIUHDBI 1 HAMPABNSOWUX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA,
3a0aHHOro OBYMS TOYKaMMI; PpaCcCTOSIHMS MeXAy TO4KaMu; KoopamHaT TOUKM, Aenswen otpesok nononam). CkanspHoe
npon3sefeHne BEKTOPOB, ero CBONCTBA, BbipaXeHNe B KOOPAMHATHON hopMe, MPUMEHEHUE ONS PELIEHNS
reoMeTprnyeckmx 3anay (Bbl4MCIEHVe yrna Mexay BeKTopamu, ANIMHbl BEKTOPa, MPOEeKLUMM BEKTOPA Ha BEKTOP). Ycnosne
nepneHAnKynspHOCT BEKTOPOB. BekTopHOe 1 CMelaHHoe Npon3BeneHns BEKTOPOB, UX ONpeneneHns, CBOMCTBa,
BbIPAXEHNS B KOOPANHATHON hopme, MPUMEHEHNS ANS PELEHNS TeOMEeTPUYECKUX 3a4ay (BblHMCNeHMe nnowaanen
TPEYronbHUKOB 1 NapannenorpaMMoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnosus napannenbHocTy
KOMMNaHapHOCTA BEKTOPOB.

Tewma 6. lNMpsiMble IMHUN N NNOCKOCTM.
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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

MpsiMas Ha nnockocTv. HopManbHbIl 1 HanpaBnsoWMi BEKTOPbI NPSAMOA. PaanuyHble BUAbl ypaBHEHW NPSMOI Ha
nnockoct. CocTaBneHne ypaBHeHWn NpsaMoi. PaccTosiHie OT ToYKM [0 NPsiMOiA. Yron Mexay AByMs npsmbiMy. Touka
nepece4yeHus NpsiMbix. YCNoBMS NapannenbHOCTU U NEpPNeHaNKYNaPHOCTY ABYX NpsiMbIX. MnockocTb. HopMarnbHbii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. Pasnny-Hele BUabl ypaBHeHWn nnockoct. CocTaBNeHne ypaBHEHWI MIOCKOCTM.
BsanMHoe pacnonoxeHue AByx NnockocTei. PacctosiHue 0T To4KM A0 nnockocTu. MNpsmasi B NpocTpaHCTBe.
Hanpasnsiowwmin BEKTOp NPSIMONA, ero HaxoxaeHue. PasnuyHble BUAbI ypaBHEHWI NPSIMOV B NPOCTpaHCcTBe. BaaumHoe
pacronoxeHue AByxX NPsMbIX B NPOCTpaHCcTBe. B3anMHoe pacnonoxeHue npsiMoli 1 NnocKoCTy.

Tema 7. KpuBble u NOBEpPXHOCTU BTOPOro Nopsiaka.

MoHsTMe anrebpanyeckoit KPUBOM BTOPOro nopsiaka, nx knaccugoukaums. OKpyXHOCTb U SIAMNC, UX KAHOHWYecKne
ypaBHeHusi, oopMa, XxapakTepucTrKn. NocTpoeHre OKPY>XHOCTY 1 3niunca, 3aiaHHbix oblwmM ypaeHeHueM. 'unepbona
1 napabona, ux KaHOHMYEeCKUe ypaBHeHNs, popMa, XxapakTepucTrku. MoctpoeHre runepbonsl 1 napabonbl, 3a8aHHbIX
06bwum ypaBHeHueM. Anrebpaunyeckre NoBEPXHOCTM BTOPOro nopsiaka (cgpepa, annuncova, runepbonovapi,
napabonounabl, LANMHAPGI), UX KAHOHUYECKME YPaBHEHUS 1 hopma.

Tema 8. KomninekcHblie uncna. MHorouneHb! v anreﬁpauqecxue YpaBHeHuUs.

KomnnekcHble yncna, ux reoMetTpuyeckoe naobpaxeHve Ha nnockocTv. PasnmyHble oOpMbl 3anncyt KOMMIEKCHbIX
yucen. [lencteus Han komnnekcHeiMy Yucnamu. dopmyna Myaepa. VaBneyeHne KOpHS N-0i CTENEHN U3 KOMMIEKCHBIX
yucen. MHorouneHbl 1 anrebpandeckne ypasHeHusi. OCHOBHas Teopema anrebpbl MHOrouneHoB. Teopema Besy.
Pa3noxeHune MHOrOYNIEHOB Ha NMHEMHbIE U KBAAPATUYHbIE MHOXUTENN. HaxoxaeHne KopHen anrebpanyeckmx
YPaBHEHW Ha MHOXECTBE KOMMNEKCHBIX YACEen (B YACTHOCTM KBaApaTHOro ypaBHEHUS).

Tema 9. MHoXecTBa Yncen. [encteutenbHble yncna. PyHKUUS.

MHoxecTBa uncen. [lencTBUTENbHBIE YACNa, MOLYNb YACNA U ero cBoncTea. Yncnosble npoMexyTku. OKPeCTHOCTb
TOUYKU (KOHEeYHOI 1 6eckoHeuHoi). MoHsThe doyHKuMKU. Cnocobbl 3aaaHuns oyHkumMKn. EctecTBeHHas obnactb
onpeneneHns n rpacprk goyHkUMn. OCHOBHbIE 31IEMEHTBI MOBEAEHNS (OYHKLMM (OFrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTbL). OCHOBHbIE aneMeHTapHble goyHKumMKU. ObpaTtHas goyHKuMs. CnoxHast
oyHKUMS. DneMeHTapHble OyHKLMK U nX Knaccugomkaums. MNoctpoeHue rpadonkoB goyHKLMIA.

Tema 10. NMpepen uncnoson nocnenosareslbHOCTU, (PYHKLIMN.

Yucnosas nocnenosatenbHOCTb U €€ npenen. MNpuaHak cXoLMMOCTU MOHOTOHHOW Y/CNOBOV NOCNEn0BaTENbHOCTU.
Yucno e. Onpenenexusi npefena oyHKLUN B KOHEYHO 1 6eckoHeyHol Todkax. OHOCTOpPOHHUE Npeaenbl. beckoHeyHo
6onblne 1 6eckoHeYHO Manble dPyHKLUMK, UX CBOVCTBA. HeonpenenéHHbie BbipaxeHus.

OcHoBHblE TEOPEMBI O Npenenax yHKLUWA (06 orpaHUYEHHOCTY CPyHKLMW; O CBSI3N ¢ BECKOHEYHO Manoi (oyHKLUMEN;
apudpmeTuyeckre CBOMCTBA NPELENOB; 0 NPeLene aneMeHTapHon doyHKUMK). MpenenbHblil Nepexo B HEPaBEHCTBAX.
MepBbiii 1 BTOPO 3aMedatenbHble NPeaenbl, X NPUMEHEHNE NPV BbIYUCIEHNN NPELENOB.

Tema 11. HenpepbiBHOCTb PyHKLUUKN. TOUKU pa3pbiBa.

HenpepbIBHOCTU GOYHKLIMK B ToUKe. [MoHSITe HenpepbiBHOCTM cripaBa 1 cnesa. HenpepbiBHOCTb a1eMeHTapHbIX
QoYHKLMIA. Toukn paspbiBa OyHKLMM 1 KX knaccudoukaumsl. HenpepbiBHOCTb GoyHKLMK Ha MHOXecTBe. OCHOBHbIe
CBOWICTBA CPYHKLWI, HENPepbiBHbIX HA 0Tpeake (00 OrpaHNY4eHHOCTU GOYHKLMK, 06 0bpalieHnn eé B HyNb, 0 Hanbonblem
N HaUMEHbLLEM 3HA4YEHUSX QOYHKLIMN).

Tema 12. NMpoussoaHbie n aucpdepeHumansl PyHKLUM OJHON NepeMeHHOMN.

MpvpaweHne dpyHkumn. OnpeneneHne NPoM3BOAHON N €€ reoMeTpmyeckunini cMbicn. HenocpeacTBeHHOE HaxoXaeHne
npon3sonHoi. Tabnuua Npon3BOLHbIX OCHOBHbIX 3NEMEHTAPHbIX (PYHKUMIA. MNpocTeiiwmne npaBmna HaxoxneHus
nponssoaHon. MNponssoaHas cnoxHom dyHkumn. Jlorapudommyeckas npovwssogHas. lNpovnssoaHas
CTeneHHo-nokasaTenbHon pyHkumn. MponssoaHas yHKUMW, 3a4aHHON napameTpuydecku. Noxatue
angpcbepeHumpyemocTn yHkumun. dudbdpepeHuman yHKummn. NponssoaHble 1 audpdepeHumanbl BbICIIMX NOPSOKOB.
MprmeHeHne nepBoro fuddepeHLmana B NpubnnXEHHbIX BbIYUCNEHNSX. Y PaBHEHUS KacaTeNnbHON 1 HopManu K
NIOCKON KPUBOWA.

Tema 13. OcHOBHble TeopeMbl 0 AudppepeHUMpPYyeMbIX PYHKLMSSAX U UX NMPUNOXEHUS.

Teopembl Pepma, Ponng, NarpaHxa, Kowwn. ®@opmynbl Tennopa n MaknopeHa ¢ 0cTaTO4YHbIM YIEHOM B DOpME
Narpaxxa, ux npuMeHeHne B NPUBNNXEHHbIX BbluMcneHusix. MNpasuno Jlonutans n ero npuMeHeHne Ons packpbiTus
HeonpenenéHHocTen.

Tema 14. UccnepoBaHue coyHKLUIA C NOMOLLbIO MPOU3BOAHbIX, MOCTPOEHUe ux rpachmkos.

Cxema nposefeHust NONHOro ncenenosaHns yHkUmMm. CtaumoHapHbie U KpUTUYeckre To4kmn coyHkumn. BospacTtaHue v
ybbIBaHUE CDYHKLMM, HAXOXAEHUE Y4aCTKOB MOHOTOHHOCTU CPYHKLIMK. JToKanbHble 3KCTPEMYMbI (OYHKLIMW, YCNIOBUS MX
CyLWeCTBOBaHMSA 1 HaxoxaeHve. Hanbonbluee 1 HAaMMEHbLIEE 3HAYEHNS AMPIEPEHLIMPYEMOR (PYHKLIMI HA OTPE3Ke, UX
HaxoxeHue. BbinyknocTb 1 BOFHYTOCTb cpyHKLMK. Toukn nepernba, yCnoBrs UX CyWECTBOBAHNS N HAXOXAEHNE.
BepTrkanbHble 1 HaKNOHHblIE aCUMMTOThI Fpadouka OYHKLMK, YCIOBUS UX CYLLECTBOBAHUA 1 HaxoxaeHue. MoctpoeHne
rpadpuka yHkumnn.

Tema 15. @YHKUMSA n-NepeMeHHbIX.

MoHATMA N- MEPHOW TOYKM, N- MEPHOIO apudPMeTMHecKoro npoctTpaHcTea. MHoXecTBa ToHek B N-MEPHOM
apudmeTnyeckom npoctpaHcTee. OKpPecTHOCTb ToukW. Knaccudpmkaums todek. NoHaTue oyHKUmn OByx, TPéx, n
nepemMeHHbIx. Obnactb onpeaeneHns n rpadpuk QyHKUMW. JInHUM ypoBHS. MONHOE 1 YaCTHbIE NPUPALWEHNS (OYHKLIMW.
MoHsTMs npenena u HenpepbieHocT GHIM. Ceoictea DHI, HenpepbIBHbLIX B OrpaHUYEHHOM 1 3aMKHYTO obnacTu.

Tema 16. NMpounssoaHbie U aucpdepeHumanbl PyHKUUM N-NepeMeHHbIX. DNeMeHTbl TEOpUM Nonsi.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 6 13 29. EEl YHH
oML

AR 5 AN LM O



Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

YacTHble Npor3BOAHbIE MEPBOro Y BbICILMX NOPSOKOB, UX HaxoXdeHue. He3aBMCcMMOCTb CMelaHHbIX MPOM3BOOHbIX OT
nopsiaka anddepeHumposanus. NoHatne andpdpepeHumpyemoct ®HIT B ToUke, ycnosmsa ongpdpepeHumnpyeMocTu.
MonHble anddpepeHumansl ®HIM nepsoro v BbiCWNX NOPSAKOB. [NpuMeHeHre nepeoro anddepeHumnana s
NPUONNXEHHBIX BblYMCNEHUSX. YacTHble nponaBoaHble DHI, 3anaHHbIX HeaBHO. NpoussoaHas cnoxHon dHI.
lMpousBoaHasa no HanpasneHuio u rpagueHTt ®HI, B3auMocBs3b Mexay HuMmn. KacatenbHas nnockoCcTb U HOpMarnb K
noBepxHOCTU. MNMoHATUSA ckangapHOro n BekTopHoro nonen. JuddepeHumansHble onepaunm Teopyuy Nons (rpanmenT,
ImBepreHums, poTop, onepaTop Jlannaca).

Tema 17. 3kcTpeMyMbl (PYHKLIMIA HECKONBKUX NEPEMEHHbIX.

CraumoHapHble 1 Kputnyeckue To4ku. JlokanbHbll 6e3ycnoBHbIin akcTpeMyM PHI, HeobxoanMoe n AocTaTovyHoe
YCNOBUS €ro CywecTBOBaHUS U HaxoxdeHne. Hanbonblee 1 HaMMeHbliee 3HaYeHns audpdpepeHumpyemoit ®HIM B
OorpaHMYeHHO 3aMKHYTOM 0bnacTu, Ux HaxoXaeHue. YCNoBHbI 9KCTPEMYM U METo4 HeonpeaenéHHbIX MHOXUTENel
JNNarpaHxa.

Tema 18. HeonpenenéHHbIn UHTErpan.

MepBoobpasHas pyHKLMUM 1 €€ OCHOBHbIE CBOWCTBA. HeonpeaenéHHbIN MHTerpan, ycnoBus ero CylecTBOBaHNs 1
OCHOBHblE CBOMCTBA. Tabnuua OCHOBHbIX HEONpPeaenéHHbIX MHTerpanos. HenocpeacTBEHHOE UHTErPUPOBaHNE.
WNHTerprpoBaHme 3amMeHol NepeMeHHoM 1 No YacTaM. VIHTerpupoBaHne goyHKLMIA, CoaepXawmnx KBaapaTHbIi TPEXUNEH.
HenpaewnbHble 1 NpaBuibHble pauMoHanbHele Apobu. PasnoxeHve npaeuibHON Apobu Ha NpocTbie Apobu.
WNHTerprpoBaHue nNpocThiX, NPaBUIbHbIX U HENPAaBWU/bHBIX PaunoHanbHbIx 4pobei. MHTerpuposaHve
TPUIOHOMETPVHYECKUX U MPPaLIMOHANbHBIX BbIPaXEHA.

Tema 19. OnpenenéHHbiv HTerpan. Hecob6cTBeHHbIE HTErpansl.

OI'Ipe,D,eHéHHbIVI nHTEerpan, ycnosumsa ero CywecTtsoBaHus, FeOMeTpVILIeCKI/IIz cMbicn n ceolicTBa. OueHka nHTEerpana un
popmMyna cpenHero 3HaYeHus. MHTeraJ'I C NepemMeHHbIM BEPXHUM Mnpenenom n ero cBOWCTBAa. (DopMyna
HbtoToHa-NeinbHuLa. CDOpMyJ'IbI 3aMEHbI nepeMeHHO|7| N NHTErpnpoBsaHmsa no 4acTtsm B Oﬂpe,ﬂ,eﬂéHHOM nHTEerpane.
I'IpleeHeHme onpenenéHHoro nHTEerpana ans sblMNCneHns nnowanen nnocknx douryp, BAUH Byr KpuUBbIX, 06BbEMOB Ter.
HecobcTtBeHHbIe MHTEerpasnbl no 6eCKOHe‘-IHOMy NMPOMEXYTKY NHTErpnposaHmna n ot HeorpaqueHHoM pyHKUMN, KX
CXO0OMMOCTb U pacXoanMOCTb.

Tema 20. KpaTHble uHTerpansi.

JlBoWHOM nHTEerpan, ycnosume ero CywecrtsosaHnAa n OCHOBHbIE csoricTBa. BoluncneHme oBoiHOro MnHTEerpana ceegeHnem
K NOBTOPHOMY. 3ameHa nepeMeHHbIX B [BONHOM nHTEerpane. BbluncneHne nnowaan nnockomn tpurypbl u obbema Tenac
MOMOLLbIO ABOAHOMO nHTEerpana. MexaHun4eckune npunoXxeHums OBOWHbIX nHTEerpanos (Bbl‘-II/ICJ'IeHI/Ie MaccCbl, CTaTU4eCKnx
MOMEHTOB, MOMEHTOB MHEPLIUN, KOOPOANHAT LUEeHTpa TAXeCTn NaocKom I'IJ'IaCTI/IHbI). TpOI7IHOI7I nHTEerpan, ycnosume ero
cyuwecTtBoBaHMA N OCHOBHblE cBowcTea. BolumcneHne TpOI7IHOFO MnHTEerpana ceeneHmnem K NoBTOPpHOMY. FeOMeTqueCKme
N MexaHn4eckmne npunoxeHms TpOI7IHOFO nHTEerpana. MNoHsaTne N-KpaTHOro nHterpana.

Tema 21. OucbcbepeHumnanbHble ypaBHeHUS NepBOro nopsiaka.

MonsaTne audpdpepeHumnansHoro ypasHenus (OY). dudbdbepeHumanbHblie ypaBHeEHUS 1-0ro nopsiaka, OCHOBHbIE
CBeNEeHUs 0 HUX: POPMbI 3aMnncK, pelleHne, HavanbHble YCnoBus, obluee 1 YacTHoe peleHns. 3anada Kowu nns Y
1-oro nopsoka. 1Y ¢ pasnenéHHbiMy 1 pasgensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaka. JIuHeliHoe
LY 1-oro nopsaka u ypasHeHue Beprynnu. 1Y B nonHbIx anddoepeHumnanax.

Tema 22. luchcpepeHumnanbHblie ypaBHEHUS BbICLUUX Nopaakos. Cuctemol LY.

OudpdepeHumnanbHoe ypaBHEHME N-0ro Nopsaka, OCHOBHbIE CBEAEHUS O HUX: (DOPMbI 3aMUCH, PEEHNE, HaYabHble
ycnosusi, oblwee 1 yactHoe pelweHns. 3anada Koww ons Y n-oro nopsaka. Y, gonyckaiowme NoHWXeHe nopsaka.
NuHeiiHble LY n-oro nopsioka. JInHeiHo 3aBnCHMblE N HE3ABUCUMbIE CUCTEMBI (OYHKLUMIA. Onpenenutens BpoHckoro.
CtpykTypa obLiero peleHns MMHenHoro 04HOPOLHOro 1 HeogHopoaHoro 1Y nopsaka n. Xapaktepuctmieckoe
ypaBHeHue. HaxoxneHve obliero pelweHunst IMHeinHoro ogHopoaHoro 1Y nopsiaka n ¢ NOCTOSIHHBIMU KOSgpULMEHTAMN.
NuHeliHble HeoaHOpPoAHbIe 1Y nopsiaka N ¢ MOCTOSIHHBIMU KOSGMULIMEHTAMU, HAXOXAEHME UX 0BLMX pelleHnii ans
npaeow YacTu cneunanbHOro smaa. MNMprHumMn cynepnosnumm YacTHbIX peweHunin. MeTton Bapraumm NPon3BoSbHbIX
nocTosiHHbIX. HopManbHas cucteMa 06blkHOBEHHbIX [1Y, OCHOBHbIE CBELEHMS O HUX: CDOPMbI 3anuncu, peleHme,
HayanbHble ycnoBusi, obwee 1 YacTHoe peweHus. 3aaada Kowm anst HopManbHoi cuctemsl 1Y, HaxoxaeHue eé
peLweHns METOLO0M UCKIYEHUS.

Tema 23. Uucnossblie psigbl.

MoHsATUE YncnoBoro psina. YactuyHas cyMma, ocTaTok, CXOAMMOCTb Y PaCXOANMOCTb, CyMMa psina. Heobxonmmbili
NPW3HaK CXOAMMOCTMN 1 [OCTATOYHbIA MPU3HAK pacxoaMMocTu psaaa. Psaa reometpryeckoin nporpeccum n 0606WEHHBIN
rapMOHUYECKMIA pAg, YCNOBUS UX CXOAUMOCTU 1 pacxoanMocTu. MNpuaHakm cXoanMocTn psaoB C NONOXUTENbHbIMA
uneHamu (cpaBHeHus, Janambepa n Koww). 3Hakouepeapyowmecs psapl. MpraHak JleibHuua. OueHka ocTaTka
3Hakouepenytouerocs psaa. AGCONOTHO 1 YCNOBHO CXOASWMECS PSObI.

Tema 24. dyHKUMNOHANbHbIE PsObI.

MoHSTME OyHKLMOHANBHOMO pSaa, ero CyMmbl 1 cxoamumoctu. CteneHHoin psa. MHTepsan n paguyc abcontoTHoil
CXOLMMOCTY cTeneHHoro psaaa. Obnactb CXOAMMOCTU CTEMEHHOIO psa u eé HaxoxaeHue. CBONCTBA CTENEHHbIX PALOB.
Panbl Teinopa n MaknopeHa. PasnoxeHue cdyHkuuii B pag Tennopa n MaknopeHa. lNpuMeHeHre cTeneHHbIX psaaos B
NPUBNUXEHHBIX BbIYUCNEHNSAX. TpuUroHoMeTpuyeckuii psaa. Psa dypbe. PasnoxeHne cyHkumnii B pag Oypoe. Pagbl
®dypbe Ans YETHBIX N HEYETHBIX OYHKLIMIA.

Tema 25. KombuHaTopuka.

KombuHaTopuka 1 eé ocHoBHas 3amaya. [MNpasuna cyMMbl 1 Mpom3BeLeHNst KOMOMHATOPUKM. PasmelleHuns, coyetaHus,
nepecTaHoBKM, NOACYET MX yucna.
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Tema 26. CnyyanHbie COObITUSA U UX BEPOSITHOCTU.

lMpeamet Teopun BeposaTHOCTEN. MMOHATUE CyYanHOrO 9KCMEPUMEHTA U CTATUCTMYECKO YCTONYNBOCTI €ro MCXOL0B.
MpocTpaHCTBO aneMeHTaPHbIX cobbITUiA. ChyyaliHble COBbITUS, AeCcTBUS HaL HAMU. Knaccuyeckoe, reoMeTpUYecKoe 1
CTaTMCTMYECKOE OnpeneneHns BeposiTHocTU. CBOMCTBA BEPOSITHOCTU. YCNOBHAS BEPOSATHOCTb COBbITUS. HesaBucumble
1 3aBUCUMble COBbITUS. DOPMYNbI CNOXEHNS U YMHOXEHUS BEPOSTHOCTEN. DopMyna nonHol BeposTHOCTM. dopmyna
Baiieca. MoBTOpHbIE ncnbiTaHus. Cxema n coopmyna bepHynnu. MpubnnxéHHble doopmynel MNyaccoHa u
Myaspa-Jlannaca.

Tema 27. Cny4alHble BE/IMYMHbI.

MNMoHaTWe cnyYaiHon BennymHbl. PyHKUNS pacnpeneneHuns BEPOSTHOCTEN Cly4YaiHON BENNYMHbI, €€ CBONCTBA.
JuckpeTHas 1 HenpepbiBHAs CryyaiiHble BENUYMHDBI, CNOcobbl UX 3a8aHuns. YicnoBble XapakTepucTnk cnyvaiHowi
BE/IMYMHbBI: MaTeMaTyeckoe oxXunaaHve, gucrnepcus, cpenHee KksaapartnyHoe oTKNOHeHWe, Moaa, MegnaHa, HayanbHble
W LUeHTpanbHble MOMeHTbl. CBOMCTBA MaTeMaTn4eckoro oxunaaHuns n gucnepcumn. OCHOBHbIE 3aKOHbI pacnpeneneHns
CrnyyaiHbiX BENNYMH: BUHOMMANBHBIRA, MyaccoHa, paBHOMEpPHbIA, NOKa3aTeNbHbI U HOPMArbHbIA, VX YACNOBbIE
xapaktepuctku. HepaseH-cTBo Yebbiwesa. MNoHsATME 0 3akoHax BONbLWKX YUCEN U LEHTPANBHOW NPenenbHO TEOpeEME
Teopun BeposTHOCTEN. MNoHATME MHOrOMEpPHOI cnyvaiHon BenuymHbl. COBMECTHas GoyHKLMS pacnpeneneHns.
JunckpeTHas OByMepHas cnyvyanHas BenmymHa, 3aKoHbl pacnpeneneHms eé BeposiTHOCTEN M HUCOBbIE XapaKTePUCTUKN.
Kosapuauns n kostbduumneHT koppensaunn. HeaasucumMocTb, 3aBUCUMOCTb, KOPPENMPOBAHHOCTb ClyYaliHblX BENNYMH.
YcnosHoe matematumyeckoe oxuaaHvne. PyHKUns perpeccum.

Tema 28. OCHOBHble MOHATUSA U 3a4,a4M MaTeMaTtuyeckomn cratucTuku. NMpenBaputenbHas o6paboTka
CTaTUCTUYECKUX OaHHbIX.

MpenmeT 1 OCHOBHbIE 3a4a4M MaTeMaTNYeCcKon CTaTUCTUKK, €€ B3aMOCBS3b C Teopuel BeposaTHOCTEN. [TeHepanbHas
COBOKYMHOCTb U BbiBopKa 13 Heé. BeibopouHblii MeTon. OCHOBHbIE CMocobbl 3anvcu BoIBOPKW: BapUaLMOHHbIA PSia;
CTaTUCTMYECKUIA OUCKPETHBIN N MHTEPBANbHbIV psabl. [paduryeckoe n306paxeHne CTaTMCTUYECKNX PSLOB
pacnpegneneHns BbIGOPKYW (MOAUFOH, TMCTOrpamMma). YicnoBsble XxapakTepucTku BbIBOPKM (CpenHee apugoMeETUYECKOE,
Iucnepcusi, cpeaHee KBaapaTuiHoe OTKNIOHEHVEe, Moda, MeanaHa). CtaTucTnyeckas obpaboTka aKCnepUMeHTanbHbIX
JaHHbIX ¢ ucnonb3osaHvem NOBM. CoBpeMeHHble cTaTucTYeckme nNakeTbl aHaM3a AaHHbIX.

Tema 29. CraTucTMUYECKOE OLLIEHMBaHWE U NpoBepKa runoTes.

Toye4Hble OLEHKW, NX CBONCTBA (COCTOATENBHOCTb, HECMEWEHHOCTb, 3P(EKTUBHOCTD) M METOAbI MOCTPOEHUS
(MOMEHTOB, MakcuManbHOro nNpaenononobus). NMoHsTVE MHTEPBANBHON OLEHKU (LOBEPUTENBHOIrO MHTEPBANA).
ToyeyHble N MHTEpPBaNbHbIE OLIEHKM MaTeMaTnyeckoro OXugaHus, aucnepcun, BeposatHocTn ?ycnexa?. Cratuctnyeckas
rmnoTesa, eé OCHOBHble TUMbI (MapameTpuyeckas 1 HenapameTpuyeckasl, OCHOBHas U anbTepHaTUBHas, npocTas u
cnoxHast). CTaTMCTUHECKUIA KPUTEPUIA U KPUTNYECKOE MHOXECTBO. OwnbKM NEPBOro 1 BTOPOro poga, LoMycKaeMble npu
NPUHATAW rnnoTes. OnTuManbHbIi kKputepnin. Oblas normieckas cxema KpUTepust MPOBEPKU NapameTpruieckmx
runoTes. [MpoBepka rmnoTes 0 YCNOBbIX 3HAYEHMAX HEN3BECTHbIX MapamMeTpOB reHepanbHOW COBOKYMHOCTY (CPeaHuX,
avcnepcuin, BeposTHocTen ?ycnexa?). Kputepuin ?xu-ksagpat? n ero npuMeHeHne Ans npoBepkuy runotes o cornacum
SMMUPUYECKOro pacnpeneneHus 1 BolbpaHHoO Mogenn.

Tewma 30. UccnepoBaHue B3aMMOCBSI3€eM ClTy4YallHbIX BENTUYUH.

®DyHKUMOHaNbHas, cTaTucTnyeckas 1 KoppensaunoHHas 3asncnumoct. KoppensaumnmoHHbli aHanns u ero 3agaya. AHanms
MapHbIX CBA3EW MEXAY KONMMYECTBEHHbIMU NepeMeHHbIMU. KoppensLumMoHHOe none 1 KoppensiunoHHas tabnmua.
KoagocprumeHT nuHeiHon koppensiumm, ero CBOWCTBAa, OLEHMBaHME Mo BbIBOPKE, MPOBEpPKa 3HAYNMOCTM.
PerpeccroHHbI aHanus u ero 3agadya. MapHblii perpeccuoHHbI aHanma, NOCTPOEHWE Mo BbIBOPKE YpaBHEHNS NapPHON
NNHENHOW perpeccun.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucUUIIMHe (MOayIHo)

CamocTosiTenbHas pabota 0by4arolyxcs BeIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHLI, Tak 1 NpopaboTky Tem
(pa3gnenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs: YnutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsi, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernaMmeHTpyeTcs HopMaTUBHLIMI AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NMPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEneHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"
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NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

Sran dopma KOHTpons

OueHunBaembie
KoMneTeHuUmn

TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 1

TeKyLLNA KOHTPO/Ib

[MTncbMeHHoe
1 |DomaluHee 3apmaHve

MNK-5, OrKk-4

1. Onpegenutenu.

2. Matpuupil.

3. CncTeMbl NIMHeRHbIX anrebpaniyecknx ypaBHeHWA.

4. ApudbmeTnyeckuin Bektop. N-MepHoe BEKTOPHOE NPOCTPaHCTBO.
EBknnMooOBO NPOCTPaHCTBO.

5. BekTopHas anrebpa.

6. MNpsiMble AMHUK 1 NNOCKOCTM.

7. KpuBble 1 NOBEpXHOCTM BTOPOro nopsaka.

8. KomnnekcHble yncna. MHorovneHsl 1 anrebpanyeckue
ypaBHeHNS.

2 KoHTponbHas
pabota

MNK-5, OrK-4

1. Onpenenutenn.

2. Matpuupil.

3. CucteMbl NnHeHbIX anrebpanyeckmx ypaBHEHWA.

4. ApndpmeTudeckuin sektop. N-MepHOe BEKTOPHOE NPOCTPAaHCTBO.
EBknnO0BO NpOCTpaHCTBO.

5. BekTopHas anrebpa.

6. [MpsimMble NMHWUM 1 NNOCKOCTW.

7. Kpusble 1 MOBEPXHOCTM BTOPOro nopsaka.

8. KomnnekcHble Yncna. MHorouneHol 1 anrebpanyeckue
ypaBHEHMSI.

3ayer

Orl1K-4, MK-5

CemecTp 2

TeKyLLNA KOHTPO/Ib

[MncbMeHHoe
1 |DomaluHee 3apmaHve

MNK-5, OrK-4

9. MHoxecTBa Yncen. lencteutenbHble yucna. PyHKUMS.

10. MNpenen yncnosom nocnenoBaTenbHOCTH, PYHKLMN.

11. HenpepblBHOCTb dOyHKUUKU. TOYKM paspblisa.

12. lNpounssogHble 1 anddepeHumansl PyHKUUU OLHO
nepemMeHHoi.

13. OcHoBHbIe TeopeMbl 0 andbdoepeHUnpyeMbIX PYHKLUSAX U NX
NPUNOXEHMNS.

14. ViccnepoBaHve oyHKUMIA C MOMOLLbIO NPON3BOAHDIX,
NOCTPOEHMNE X rpaconkos.

15. ®YyHKUNS N-NEePEMEHHbIX.

16. lMponssogHble 1 auddepeHumansl PYyHKUMN N-NEepPEMEHHbIX.
OneMeHTbl TeEOpUN Nonsl.

17. SKCTPEMYMbI (PYHKUMIA HECKONBbKUX MEPEMEHHDIX.

5 KoHTponbHas
paboTta

OriK-4 , NK-5

9. MHoxecTBa yncen. JencrenTtenbHble yncna. @yHKUusS.

10. Npenen 4Y1CcNoBO NOCNEAOBATENBHOCTA, (OYHKLIMK.

11. HenpepbIBHOCTb GoyHKLIMU. TOYKM pas3pbiBa.

12. MNpownssoaHble 1 audbdepeHumansl PyHKLUN OLHOW
NnepemMeHHoNn.

13. OcHoBHble TeopeMbl 0 AndbdepeHunpyembiX PYHKLNSX U NX
NPUNOXEHUSI.

14. NccneposaHune oyHKLMIA C MOMOLLbIO NPOU3BOAHbIX,
NOCTPOEHMNE NX rpadonkoB.

15. ®yHKUNS N-NepeMeHHbIX.

16. MNponssoaHble 1 auddepeHumansl PyHKLUN N-NePEMEHHbIX.
OneMeHTbl Teopun nonsl.

17. DKCTPEMYMbl (PYHKLUMIA HECKONBbKUX MEPEMEHHbIX.

3auver

OlK-4, MK-5

Cemectp 3

| TekyLymit koHTpons)
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
18. HeonpenenéHHblii nHTErpan.
[VCLMEHHOE ;g (Igg:TeH,I:L?geMTEZTp:ELerpan. HecobcTBEHHbIE MHTErpanbi.
1 MallH Hue (MK- MK-4 ) '
AoMaLHee sanaHue 5.0 21. dnddpepeHumanbHbie ypaBHEHNS NepBOro nopsaka.
22. NndphepeHumanbHbie ypaBHEHUS BbICWNX NOPSAAKOB.
Cuctembl Y.
18. HeonpenenéHHbih nHTErpan.
19. OnpenenéHHblli nHTerpan. HecobCTBEHHbIE MHTErpab.
KoHTponbHas 20. KpaTHble uHTerpans..
2 MNnK-5, Orik-4
paboTa 21. OnddpepeHumanbHbie ypaBHEHMS NEPBOro nopsaka.
22. ndphepeHumanbHbIe YpaBHEHUS BbICLINX NOPSALKOB.
Cuctembl Y.
3auer Or1K-4, IMK-5
CemecTp 4
TeKyLL M KOHTPOIIb
283. Yucnosble psaabl.
24. dyHKUMOHaNbHbIE PAAbI.
25. KombuHaTopmka.
lMucbmeHHoe 26. Cny4aliHble coBbITMS U X BEPOSITHOCTU.
1 |pomawHee 3apaHue |MK-5, OlNK-4 27. CnyyaliHble BENNYMHBI.
28. OCHOBHblE NOHATMSA 1 3a4a4m MaTeEMaTUYeCKon CTaTUCTUKM.
MNpenBapuTenbHas 0bpaboTka CTaTUCTUYECKNX AAHHBIX.
29. CtatmcTuyeckoe oLeHrBaHne 1 NpoBepka rmrnoTes.
30. NccnepoBaHue B3anMMOCBA3EN ClydYaliHbIX BENNYNH.
23. Yncnosble pagbl.
24. ®yHKUMOHANbHbIE PSALbI.
25. KomburHaTopuka.
26. CnyyaliHble COBbITVS U MX BEPOSITHOCTY.
KoHTponbHas o
2 §6o$gn a MnK-5, Orik-4 27. CnyyaliHble BENIMYMHbI.
P 28. OCHOBHble NOHATMSA 1 3a4a4y MaTeMaTNYeCKon CTaTUCTUKM.
MNpenBapuTenbHas obpaboTka CTaTUCTUYECKNX AAHHBIX.
29. CTatuctuyeckoe OLEeHnBaHNE N NpoBepKa rmnoTes.
30. ViccnenosaHve B3aMMOCBSA3E CryHaiHbiX BENNHUH.
9k3ameH Ol1IK-4, MK-5

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

onucaHue wkKan oueHnsaHuns

KOHKPETHbIX 3a0aHuni.

CNocobHOCTU
NPUMEHATbL 3HAHNUA U
YMEHWS K BbINONHEHUIO
KOHKPETHbIX 3a0aHUIA.

NPUMEHATb 3HAHUA N
YMEHUA K BbINOJIHEHUIO
KOHKPETHbIX 3aaHui.

YMEHUA K BbINONTHEHUIO
KOHKPETHbIX 3afaHui.

Kputepum
Popma OL,eHUBaHUA 3rtan
KOHTpoOns
OTANYHO XopoLuo Y nosn. Heyn.
Cemectp 1
TeKywW it KOHTPONb
MNMucbmeHHoe  ([MpaBunbHO BbiNONHEHbI [[paBnnbHO BbINONHEHA (3afaHus BbINONHEHbl  |3a4aHns BbIMOMHEHbI
JoMmallHee BCE 3a4aHus. 6onblwag yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 1
3agaHue MNponoeMoHCcTpMpoBaH  [3anaHuii. MpucyTcTyioT MpoaemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLO0BNETBOPUTENbHBIN
BNafeHns matepuanoMm. [HesHauymTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
npeBocxoAHble [MpooeMOHCTPUPOBaH  |ypOBEHb BNafeHNS MposiBneHsbl
€nocobHOCTM XOpOLWWiA ypoBEHb martepuvanom. HeLOoCTaToYHbIE
NPVMEHATb 3HaHMA U |BnageHus matepuanom. ([posiBneHbl HU3Kne cnocobHoCTM
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHOCTM NPVUMEHSATDb 3HAHUS 1
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
CemecTp 2
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agmaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
MPUMEHSATb 3HAHUAA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOPOLMNA YypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
3auteHo He 3auteHo
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMPaBUNCS C BbINOMHEHNEM 3afaHWIA, NPeLyCMOTPEHHbIX NPOrpamMMon 3aaaHuin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
LIONOJHNTENbHbIX 3aHATUIA NO COOTBETCTBYHOWENA
AMCLUMNNNHE.
Cemectp 3
TekyLLUA KOHTPONb
MNMucbmerHoe  (MMpaBunbHO BbINONHEHbI [[paBnbHO BbINOAHEHA (3a4aHuUs BbINOAHEHbI  |3a4aHns BbiMOMHEHbI
JomalwHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbEésHble OLWnbKM. HeyOOoBNETBOPUTENbHBIN
BNafeHnNs MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHs.l ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHs.
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLoCTaTo4HbIE
NPVYMEHATb 3HaHMA U |BnageHus matepuanom. [posieneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[pasBunbHO BbINOMHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas 4acTb 6onee 4eM HaMoNOBMHY. [MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. Hey0OBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HesHauymTenbHble MNpooeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMpPOBaH  |ypoBeHb BNageHUs MposBneHs
cnocobHoCTM XOpOLWWiA ypOBEHb mMarepvanom. HepocTaToYHble
NPVUMEHSATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCcTM
YyMEHUS K BbINONHEHUIO |posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3afaHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA M [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHWI.
3auteHo He 3auteHo
3aver Obyuvarowuitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowniics 06HapPyXun 3HaYMTENbHbIE
y4yebHO-NporpaMmMHoro matepuana B 06beme, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiein paboTbl MO CRELMANbHOCTY, NPUHUMNANbHBLIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
MpenyCMOTPEHHbIX MPOrpaMMoi JUCLMMAMHBL.  |cNnocoBeH NPOLOMXUTE 0BYyYeHNe nnu
NPUCTYNUTb MO OKOHYaHWU YHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTn 6e3
DOMONHUTENbHbIX 3aHSATUIA MO COOTBETCTBYIOWEN
LNCUMMNINHE.
CemecTp 4
TeKyLU i KOHTPONb
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

dopma Kputepum dran
KOHTpons oL .eHMBaHUSA
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbMeHHoe  [MpaBunbHO BbINONHEHDI [[paBMnbHO BbINONHEHA |3a4aHUs BbINONHEHbl  |3a8aHUS BbINOMHEHbI
JoMmallHee BCE 3a4aHus. 6onbwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEe YeM HaMoNoBuHY.| 1
3ajaHue MpoaemoHCcTpupoBaH  3amaHuii. MpucyTtcTyioT MponemoHcTpupoBaH
BbICOKUIA YPOBEHb MpucyTcTByOT cepbésaHble oWwmnbKu. HEeYLOBNETBOPUTENbHBIA
BnafeHns MatepuanoMm. [HeaHaunTenbHble MNpoOeMOHCTPUPOBaH  |ypOBEHb BnaneHUs
MposiBneHs ownbKm. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBocXoaHble MNponeMoHCTPUPOBaH  |ypoBeHb BnaaeHus MposiBneHbi
cnocobHoCTM XOPOLWWiA YPOBEHD mMartepuanom. HeLoCTaTo4Hble
NPUMEHATb 3HAHWSA U [BnageHus matepuanoM. (MposiBneHbl HA3KMe cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HAHUS Y
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
NPUMEHATb 3HAHUS U [yMEHWS K BbINOMHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a0aHWiA.
KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
pabota BCE 3a0aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT cepbésaHble oWunbKu. HEYLOBNEeTBOPUTEbHBbIA
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHsi OwWmnbKM. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBoCXoAHbIe MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHsi
CNnocobHOCTM XOPOLLMIA YPOBEHb Martepuanom. He#ocTaTo4Hble
NMPUMEHATb 3HAHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3Kne CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM MPUMEHATb 3HAHUS 1 [yMEHMWS K BbINOMHEHWIO
MPUMEHATb 3HAHUS U [yMEHWS K BbINMOMHEHMIO [KOHKPETHBIX 3a4aHWiA.
YMEHUS K BbIMOMHEHWUIO |KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TekyLLUIA KOHTPOJb
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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

1. MMucbMeHHOE AoMallHee 3agaHue

Tembl 1,2, 3,4,5,6,7,8

MNpumMepHbIe 3a8aHns:

Tema 1. Onpepenntenu 2-oro, 3-ero NOPsOKOB, NOpsiAKa N; CBOWCTBA ONpenenuTeneid; MMHopbl U anrebpanyeckme
LOMOMHEHNS; PA3NOXEHNE ONPELENNTENS MO ANEMEHTAM CTPOKU UnK cTonbua; BbINUCNEHUE ONpenenuTenei.

Tema 2. [leiAicTBMSA HAL MaTpMLUaMK (CNOXEHNE, YMHOXEHWNE HA YACNO, NIUHEHAs KOMOMHALIMS MaTPULL, YMHOXEHME Ha
MaTtpuLly); aneMeHTapHble npeobpa3oBaHus MaTpuL; obpaTHas MaTpuLa, OCHOBHbIE CNOCOOLI €€ HAXOXAEHNS;
MaTpUYHble YPaBHEHNS, NX PELLeHNe; AeNCTBMSA HAL apuddMETUYECKMMMN BEKTOPaMI (CNOXEHNE, YMHOXEHME Ha YACNO,
NHelHasa KOMOMHaLMS BEKTOPOB); CKaNSPHOE NPOMU3BEAEHNE BEKTOPOB, UX OPTOrOHANIBHOCTb.

Tema 3. MatpuyHas 3anuce CI1AY. Pewenue C/TAY meTonom obpatHoit matpuubl. dopmynbl Kpamepa. 9nemeHTapHble
npeobpasosaHusi CITAY. PeweHne CJTAY meTonom Maycca. dyHaaMeHTanbHas cuctema peweHuii (PCP), eé
HaxoxaeHue. MNpencTtaBneHne obLero peleHns 0aHOPOLHON cuctembl Yepes DCP.

Tema 4. NeiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (CIOXEHUE, YMHOXEHMWE HA YMCNO, NUHEHAas KoMbrHaums
BekTOpoB). CkanapHoe npovn3seaeHne BEKTOPOB.

Tema 5. PelweHune npocTeiiumx 3anay BEKTOPHON anrebpbl B KOOPAMHATHON (DOpME (BbIYUCNEHNE LNUHDBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMW; PACCTOSHNS MEXOY TOHYKaMu;
KOOPAMHAT TOYKK, Jensuwen oTpesok nononam). CkanspHoe NnponsseneHne BeKTOPOB, ero NpUMEHeHNe Ans peleHns
reoMeTpryeckmx 3anad (Bbl4McCneHne yrna Mexay BeKtopamu, AfIMHbl BEKTopa, MPoeKkLMn BEKTOPa Ha BEKTOpP). Ycnosne
nepneH4nKynspHOCTY BEKTOPOB. BekTOpHOe 1 cMelwaHHoe Npon3BeaeHNs BEKTOPOB, UX MPUMEHEHNS AN peleHns
reoMeTpUYecKknx 3aaad (Bbl4MCNeHNe Niowaneli TPeyronbHNKOB U napanienorpaMmmoB, 06 EMOB TETPasLpPoB U
napannenenvnenos). YCnosus napannenbHOCTU 1 KOMNIaHapHOCTU BEKTOPOB.

Tema 6. CocTaBneHve ypaBHeHMn NpsaMo Ha NNOCKOCTU. PaccTosiHne OT TOYKM A0 NPSMON. Yron Mexay LBYMS
npsmbIMK. Todka nepeceyeHns NpaMbiX. YCNoBms napanienbHOCTU 1 NepneHankynsapHOCTU AByX NPsMbIX. [110CKOCTb.
HopmanbHblil BEKTOP NNOCKOCTK, ero HaxoxaeHne. CocTaBneHue ypaBHeHuiA NnockocTu. BaammHoe pacnonoxeHue aByx
NnockocTein. PaccTosiHne oT TO4kM A0 NAOCKOCTW. HanpaBnsowmin BEKTOp NPSIMOL B NMPOCTPAHCTBE, €ro HaXoXaeHue.
CocTaBneHue ypaBHeHUiA NpsIMoOli B NpocTpaHcTee. BaauMHoe pacnonoxeHune AByx NpsiMbix B NpocTpaHcTee. BaanmHoe
pacnonoxeHue NPSMOA 1 NAOCKOCTW.

Tema 7. knaccugpukaums anrebpanieckmnx KprBbIX BTOPOro Nopsiaka; OKPYXXHOCTb, annunc, runepbona, napabona, ux
KaHOHUYECKME YPaBHEHNS, XapaKTePUCTUKM; MOCTPOEHME OKPYXXHOCTHW, annunca, runepbossl, napabosbl, 3afaHHbIX
06LWMM ypaBHEHUNEM.

Tema 8. KomnnekcHble uncna, ux nsobpaxeHve Ha nnockocTy. PasnmyHble hopMbl 3anncy KOMMIEKCHbIX YUCET.
DencTtBns Han komnnekcHoiMu Yucnamu. Popmyna Myaspa. Vi3BnedeHne KopHs n-0i CTENEHW U3 KOMMNEKCHbIX Y1Cen.
HaxoxneHue kopHeli anrebpanyecknx ypaBHEHN HA MHOXECTBE KOMMNEKCHbIX YACEN (B YACTHOCTW KBaApaTHOro
ypaBHEHNS).

2. KoHTponbHas pabora

Tembl 1,2,3,4,5,6,7,8

MNpumMepHbIe Bonpocs!:

Tema 1. Onpenenutenn 2-oro, 3-ero NOpsAKOB, NOPSAKA N; CBONCTBA ONPeNENNTENE; MUHOPLI 1 anrebpanyeckune
[OMONTHEHNS; PA3NOXEHUE ONPELENUTENS MO 3NIEMEHTAM CTPOKM Unm cTonbua; BblYUCIEHNE ONpenenuTenei.

Tema 2. [leiicTBMS HaL MaTpuLUaMmn (CNOXEHNE, YMHOXEHUE HA YACNO, NUHERHAs KOMOMHALIMS MaTPULL, YMHOXEHME Ha
MaTpuLly); anemMeHTapHble npeobpasoBaHus MaTpuLl; obpaTHas MaTpuLia, OCHOBHbIE CNOCODLI €€ HAaXOXAEHNS;
MaTpUWYHble YPaBHEHNS, NX PELLEHUNE; AENCTBNS HAL apudIMETUYECKMMM BEKTOPAMU (CNIOXEHNE, YMHOXEHME HA YACNO,
NHeliHas KOMOVHaLMS BEKTOPOB); CKaNSIPHOE NPOU3BeAEeHNE BEKTOPOB, UX OPTOrOHaNIbHOCTb.

Tema 3. MatpuyHas 3anuce CJ1AY. PeweHune C/1AY meTonom obpatHoit Mmatpuubl. Popmynbl Kpamepa. 9nemeHTapHble
npeobpasosaHus CJIAY. PeweHne CJ1AY meTtonom Maycca. dyHaameHTanbHas cuctema peweHuii (PCP), eé
HaxoxaeHue. MNpeacTaBneHne oblwero peleHnst 0AHOPOoLHOM cucTeMbl Yepes PCP.

Tema 4. [leiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (COXEHMNE, YMHOXEHMWE HA YMCNO, NUHEVHas KoMbrHauwms
BekTOpoB). CkanspHoe Npon3BeneHNe BEKTOPOB.

Tema 5. PelueHne npocTteiwmnx 3anay BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYMCNEHNE ONNHBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOYKaMU;
KOOPAMHAT TOYKK, aensauein oTpe3ok nononam). CkansapHoe NnponsseneHne BEKTOPOB, ero MpUMEHEHNE AN peLeHns
reoMeTpryeckmx 3anad (Bbl4MCNEHEe yrna Mexay BeKTopamm, AJIMHbl BEKTOpa, MPOeKLMU BEKTOPA Ha BEKTOP). Ycnosre
nepneHa4nKynspHOCT BEKTOPOB. BEKTOpHOE 1 CMelwaHHoe Npon3BeeHNS BEKTOPOB, UX MPUMEHEHNS NS pPeleHns
reoMeTpuyeckux 3aaad (BblYMCNeHne nnowanei TpeyronbHNKOB 1 napannenorpammoB, 06 EMOB TETPA3LPOB 1
napannenenvnenos). YCnosus napannenbHOCTU 1 KOMNIaHapHOCTU BEKTOPOB.

Tema 6. CocTaBneHve ypaBHEHMUN NPSAMO Ha NNOCKOCTU. PaccTosiHMe OT TOYKM A0 NPSMON. Yron Mexay LBYMS
npsmbIMA. Touka nepecevyeHns NpsaMbiX. YCNoBMS napanienbHOCTU 1 NeprneHankynsapHOCTU ABYX NPsSMbIX. [TN10CKOCTb.
HopmanbHblil BEKTOP NMNOCKOCTK, ero HaxoxaeHne. CocTaBneHue ypaBHeHuiA NnockocTy. B3anmHoe pacnonoxeHue aByx
NNoCKocTein. PaccTosiHne OT TOYKM A0 NIOCKOCTW. HanpaBnsowmin BEKTOp NPSMOL B NMPOCTPAHCTBE, €ro HaXOXAeHMe.
CoctaBneHuve ypaBHeHUiA NpsMOl B NpocTpaHcTBe. BaauMHoe pacnonoxeHune AByx NpsiMbix B NpocTpaHcTee. BaanmHoe
pacnonoxeHue NPSMOIA 1 NNOCKOCTW.

Tema 7. knaccudpukaums anrebpanyeckmx KprBbIX BTOPOro NMopsiaKa; OKPYXHOCTb, anauvnc, runepbona, napabona, nx
KaHOHMYEeCKUE ypaBHEHNS, XapakTEPUCTUKIN; MOCTPOEHNE OKPYXHOCTH, annunnca, runepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.
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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

Tema 8. KomnnekcHble yncna, ux nsobpaxeHne Ha nnockocTy. PasnmyHble hopMbl 3anmncy KOMMIEKCHBIX YUCET.
DencTtBns Han komnnekcHoiMu Yucnamu. dopmyna Myaspa. Vi3BnedeHune KopHS n-0i CTENEHW U3 KOMMIEKCHbBIX YCeN.
HaxoxneHue kopHeli anrebpanyecknx ypaBHEHN HA MHOXECTBE KOMMIEKCHbIX YCEN (B YACTHOCTW KBaApaTHOro
ypaBHeHus).

3aver

Bonpochl k 3a4eTy:

1. Onpenenutenn 2-oro n 3-eronopsaka, nx sblymcneHne. OCHOBHbIE CBONCTBA ONpeaenuTeneii.

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

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

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

5. OelicTBMa Hag Matpuuamm (CNOXeHne, BbIYMTaHNE, yMHOXEHME MaTPULLbl HA YACNO, YMHOXEHNE MaTpu1Lbl Ha MaTpuLy)
1 VX CBOICTBA. JIHeHas koMbuHaums maTpuu,.

6. MuHop n -oro nopsaka, 6a3ncHbI MUHOP, PaHr MaTpuLbl. BeluncneHne paHra Matpuubl.

7. MoHsiTne 0bpaTHol MaTpuLbl. BeipoXAeHHbIe N HEBbIPOXAEHHbIE MATPULLI. TEOPEMA O CYLLECTBOBAHNN 0OpaTHONM
matpuubl. OCHOBHblE CNOCOBbLI HAXOXAEHMS 0BPaTHON MaTpULb.

8. MaTpuyHble ypaBHEHNS 1 X peLleHne.

9. MoHsTMe crucTEMbI NMHENHBIX anrebpanyeckux ypasHeHuit (C/TAY). HactHble Buabl CJTAY (kBappartHasi, 0oHOpOLHas,
HeogHopogHas). MaTtpuua, pacwmpeHHas matpuua, onpenenmtens CI1AY.

10. PeweHwne, MHoXecTBO pelweHuin CJIAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HeonpPeaenéHHOCTb,
akBuBaneHTHocTb CJ1AY. Kputepwnii coBmectHoctu CJ1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ons peweHus CJTAY n ycnosusi ero npUMeHNMOCTW.

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

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTon Maycca pewenust C/TAY v ycnosus ero
npmMeHMMocTun. basncHble 1 cBob6oHbIE HeM3BeCTHble. HaxoxaeHue obwero peweHus C/TAY. YacTHble pelweHns CITAY.

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

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

16. [oHAaTMe n -MepHOro apudmMeTn4eckoro sektopa. PaBeHcTBo BekTOpOB. [eicTBns Hag BekTopamu (CrnoxeHue,
BblYMTAHUE, YMHOXEHMWE Ha YUCIIO, YMHOXEHNE Ha MaTpuuy). JIuHeilHas KOMOUHALMS BEKTOPOB.

17. CkanspHoe npov3BefeHne apudIMeTmyeckux BeKTOpoB. [oHATME OPTOroHanbHOCTU BEKTOPOB.

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

19. MoHsTE BEKTOPHOrO NPOCTPAHCTBA, EBKNMLOBO NPOCTPaHCTBA . basuc, kaHoHMYeckmin 6asnc u paHr CUCTEMBI
BEKTOPOB.

20. PasnoxeHue BekTOopa B N-MepHOM MPOCTPAHCTBE MO BeKkTopaM ero 6asuca. KoopamHaTbl BEKTOpa.

21. ToHsATUe reoMeTprnyeckoro Bektopa. PaBeHCTBO BEKTOPOB. [poTnBONONOXHbI BekTOop. OpT BekTopa. Npoekuns
BEKTOpa Ha BEKTOP.

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

23. KonnuHeapHocTb BekTOpoB. basuc n kaHoHnuyeckuit 6asnc nnockoctu . KoopauHatsl BeKTopa.

24. KomnnaHapHocTb BeKTOpoB. basuc n kaHoHu4Yeckunin 6asnc npoctpaHcTea . KoopamHaTbl BEKTopa.

25. ToHsATHe fekapToBOM CMCTEMbI KOOPAMHAT B TPEXMEPHOM NpoCcTpaHcTee. Panunyc-BekTop, KOOpAMHATHI TOHKMU.
BbluvcneHve onuHbl BEKTOPA; HaNpasnsowWmx KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPaA, 3a4aHHOMO OBYMS TOYKaMMU;
paccTosaHMUA MexXdy TouKamm.

26. CkanspHoe nponsseneHne BEKTOPOB, ero CBOWCTBA, BblpaXeHne Yepes KoopanHaTbl BEKTOPOB. BuluncneHue yrna
Mexay BeKkTopamu. YCrnosue opToroHanbHOCTH BEKTOPOB.

27. BekTopHOe npovsBeneHne BEKTOPOB, Ero CBONCTBA, BblpaXeHne Yepes KoopamnHaThl BEKTOPOB. Bbluucnexuve
nnowanen napannenorpamMMmoB 1 TPeyronbHUKOB. YCNnoBue KONIMHeapHOCTU BEKTOPOB.

28. CmellaHHOe Npou3BeaeHne BEKTOPOB, CBONCTBA, BbipaXeHne Yepes KoopanHaTel BeKTOpoB. BbluncneHme 06bEmoB
napannenenunenos U TeTPasapoB. YCNoBME KOMNIaHAPHOCTM BEKTOPOB.

29. MNpsaMas nMHUS Ha NnockocTu, eé obliee ypaBHeHVe. HopmanbHbIA 1 HANPaBnsAWUiA BEKTOPbI NpsiMoii. MNocTpoeHre
NPSMOIA.

30. PasnunyHble BUAbl ypaBHEHMW NPAMOIA HA MNIOCKOCTU (HOPManbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHNe; ypaBHeHne
npsMoK, Npoxoaslen Yepes ABE TOYKW; ypaBHEHME NPAMON C YrNoBbIM KO3(PPULNEHTOM; ypaBHEHNE NPSMON B
oTpesKax).

31. PeweHwne npocTenumnx 3a8ay ¢ NpsMON Ha MNOCKOCTA (HAXOXAEeHNEe pacCTOSAHNS OT TOYKU A0 NPSMOW; Bbl4UCNEHNE
yrna mexay npsiMbiMu1; HaXoXAeHWEe TOYKMN NepeceveHmns NpsamMblX; YCTaHOBNEHNE NapaniefibHOCTH 1
nepneHAnKynsapHOCTU NPSMBbIX).

32. MNnockocTb, eé obluee ypaBHeHNe. HopMasbHbI BEKTOP NNOCKOCTU U ero HaxoxaeHue. MocTpoeHne nnockocTu.
33. PasnuyHble BuAbl ypaBHEHW MNOCKOCTU (HOpManbHOe ypaBHEHUE; ypaBHEHWE NNOCKOCTU, MPOXOAslel Yepes Tpu
TOYKMW; ypaBHEHMWE MNOCKOCTUN B OTPe3Kax).
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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

34. PewweHne npocTeiiwmx 3aga4 ¢ NNOCKOCTbIO (HAXOXAEHNE PACCTOAHNSA OT TOYKM A0 NAOCKOCTUW; BblYMCNEHNE yrna
Mex Ay NIoCKOCTAMM; yCTaHOBNEHME napanienbHOCTU Y NepneHankynsapHOCTU MNNOCKOCTEN).

35. MNpsimast NMHKSA B NPOCTPaHCTBe, €€ obLiee ypaBHeHNEe. Hanpasnsowmin BEKTOP NPSIMOiA, ero Ha-xoXaeHue.

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

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

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

39. OKpYXHOCTb, €€ KaHOHUYECKOE U HopManbHoe ypaBHeHusl. Obluee reoMeTpuyeckoe CBONCTBO TOYEK OKPYXHOCTH.
MocTpoeHne OKPYXHOCTM, 3a4aHHON 0BLWMM YpaBHEHUEM.

40. 9nnunc, ero KAHOHMYECKoe ypaBHeHne 1 xapakTepuctnku. Obluee reoMeTpmyeckoe CBOMCTBO TOYEK annmnca.
MocTpoeHwve annunca, 3afaHHOro obWmM ypaBHEHNEM.

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

42. Mapabona, eé kaHOHN4YecKoe ypaBHeHNe 1 xapakTepnctukn. Obliee reoMeTpuieckoe CBOMNCTBO To4ek napabonbi.
MocTpoeHne napabonbl, 3a4aHHON 0OLWMM YPaBHEHNEM.

43. MoHaTne anrebpanyeckoil NoBepxHOCTU 2-0ro nopsiaka. Cdepa, eé KaHOHWYECKOEe U HOPMAlIbHOE YPaBHEHNS.
O6lwee reoMeTprYECKOE CBONCTBO TOUEK cdhpepbl.

44. dnnuncowng, runepbononipl, MX KAHOHNYECKME YPABHEHUS U FPachVKN.

45. Mapabononapl, LAAMHAPbI, UX KAHOHUYECKME YPABHEHUS 1 FpadouKu.

46. KomnnekcHoe 4ncno, ero n3obpaxeHue Ha nnockocT. KoMnnekcHo-conpsikéHHoe Yncno. Moaynb 1 apryMeHT
KOMMNEKCHOro yncna. PasnnyHble (oopMbl 3anncy KOMMNEKCHOro ymucna (anrebpanyeckas, TpUroHOMeTpuyeckas).
47. OeiAcTBUSi HAO KOMMNEKCHBIMW YCnaMu (CNOXeHWe, BblinTaHne, YMHOXeEHUe, faenexHve) B anrebpanyeckoin oopme.
48. BosseneHune KOMNIEKCHOro 4yucna B cteneHb. @opmyna Myaspa. 13BneyeHne KopHS U3 KOMMNEKCHOro Y1cna.
49. ToHATME MHOrouneHa, anrebpamyeckoro ypaBHeHus. OCHOBHas TeopemMa anrebpbl MHOrouneHoB. PasnoxeHne
MHOrouyneHa Ha MHoxutenu. Teopema besy.

50. HaxoxaeHvne KopHe KBaapaTHOro ypaBHEHNS Ha MHOXECTBE KOMMIEKCHbIX YACET.

CemecTtp 2

TekyLUN KOHTPONb

1. MMncbMeHHOe AoMallHee 3apaHue

Tembl 9, 10, 11, 12, 13, 14, 15, 16, 17

MNpumepHbIe 3a8aHns:

Tema 9. HaxoxneHue ecTeCTBeHHOI 06nacTi onpeneneHns OyHKLUN; yCTaHOBEHME YETHOCTU N HEYETHOCTM,
NeprvoanYHOCTU PYHKLMW; NpeacTasneHne oyHKUMM B BUOE CNOXHON (OYHKLUN; MOCTPOEHWE rpadonkoB oyHKLINNA.
Tema 10. NMpenen 41cnoBon NocnenoBaTenbHOCTU, €ro BblYUCNEHWNE; Npeaen OyHKLUN, ero BblYUCIEHNE;
HeonpenenéHHble BbIpaXeHNs; BblYUCNIEHNE NPenenoB paLnoHanbHbIX U MppauroHanbHbIX BbIPaXEHWUA; NepBbii 1
BTOPOW 3ameyaTenbHble Npenenbl, X MPUMEHEHNE NPU BbIYUCIEHUN NPeaenos; 0GHOCTOPOHHNE Npeaens.

Tema 11. YcTaHoBneHne HenpepbIBHOCTY GOYHKLMIA; TOYKU paspbiBa PyHKUUM 1 X Knaccudmkaums.

Tewma 12. MMpocTeliwmne npaeBnna HaxoX4eHUs NPOM3BOLHON; NPOM3BOAHASA CMOXHOWM (OYHKUMW; norapngomMmyeckas
npovs3BogHas; NpPoM3BoAHas CTENEHHO-NOKasaTenbHON PYHKLUNW; NPON3BOAHASA (OYHKUUK, 3a0aHHON NapameTpuyecku;
oudodpepeHuman PyHKLUUN; NPon3BoOHbIE 1 AudodoepeHLnanbl BbiCWMX MOPSAOKOB; NPUMEHeHne NepBoro
InchdpepeHumana B NpMbAnXEHHbIX BbIYMCNEHUSX; YPABHEHWNS KacaTeNbHON 1 HOPManM K NNOCKOA KPUBOIA.

Tema 13. Teopembl Pepma, Ponng, Jlarpanxa, Koww; npaeuno Jlonutans n ero NpUuMeHeHne ans packpblTns
HeonpenenéHHoCTe.

Tema 14. CtaumoHapHble N KPUTUHECKME TOUKM PYHKLIMN, X HAXOXAEHWE; HAaX0XAeHMe Y4acTKOB MOHOTOHHOCTH
ChYHKLLUW; NOKasbHble 3KCTPEMYMbl (OYHKLIMW, UX HAXOXAEHWNE; HAMBOMbILEE N HAUMEHDBLLEE 3HAYEHUS
IMdpdrepeHLMPYEMON COYHKLIMM HA OTPESKE, UX HAXOXAEHWE; BbINYKNOCTb M BOTHYTOCTb CPYHKLIMW; TOYKM nepermba, ux
HaxoxeHve; BepTuKasnbHble N HaKIOHHbIE aCUMMTOThI rpadomka PyHKUMK, X HaxoXaeHne; NocTpoeHne rpadunka
PYHKLMN.

Tema 15. HaxoxneHue obnactu onpeneneHns ®HI, nuHwii yposHs; npenen ®HI, ero BoluncneHme.

Tema 16. HacTHble Npor3BOAHbIE MEPBOro 1 BbICILNX MNOPSOKOB, UX HAXOXAeHWe; nonHble angpdoepeHumans GHI
NepBoro v BbICWMX NOPSALAKOB; YacTHble Npon3soaHble PHIT, 3anaHHbIX HEABHO; MPOU3BOLAHAS MO HAMPaBIEHWIo 1
rpanmeHT ®HIT; npuMeHeHne nepsoro andochepeHumana B NPUBNNXKXEHHbIX BEIYUCEHUSIX; KacaTenbHas NNoCKOCTb U
HOpMarib K MOBEPXHOCTMW.

Tema 17. NokanbHblii 6e3ycnoBHbI akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbllee N HaVMeHbllee 3Ha4YeHNs
nncpdpepeHumpyemoin @HIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, X HaxXoX4eHMe.

2. KoHTponbHas pabora
Tembl 9,10, 11,12, 13, 14,15, 16, 17
MNprMepHbIe BONPOCHI:

Tema 9. HaxoxpeHve ectecTBeHHOM 06nacTh onpeneneHns yHKLUN; yCTAHOBNEHUE YETHOCTM 1 HEYETHOCTH,
NeprvoanyHOCTU PYHKLUW; NpeacTasneHne PyHKUMM B BUOE CTOXHOM QOYHKLUN; MOCTPOEHWE rpadonkos PyHKLINIA.
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Tema 10. Mpenen 4ncnosor NocnenosaTeNbHOCTU, €ro Bbl4UCIEHWE; npeaen OyHKUNW, ero BbIYUCIEHUE;
HeonpenenéHHble BbIpaXXeHUs; BbYMCNEHNE NPefenoB paunMoHanbHbIX U MppauvoHanbHbIX BbIPaXXEHWUIA; NepBbIi 1
BTOPOW 3ameyartenbHble npeaensl, X NPUMEHEHNe Npu BbIMNCNEHNN NPeaenoB; OGHOCTOPOHHNE Npeaens.

Tema 11. YcTaHoBNEHNE HENPEPLIBHOCTU GOYHKLMIA; TOYKU pa3pbiBa PyHKUUN 1 UX Knaccudumkaums.

Tema 12. MMpocTeliwmne npaBnna HaxoXaeHNs NPOU3BOLHON; NPOM3BOAHASA CNOXHOWN COYHKUMW; norapngomMmyeckas
NpPOn3BOAHAsA; MPON3BOAHAS CTEMEHHO-NOKA3ATENbHON (OYHKLMW; NPou3BoaHas OyHKUMW, 3a4aHHOM NapamMeTpuyecku;
ndodoepeHuman gyHKLMN; MPON3BOAHbIE N ANGIEPEHLMANBI BLICIUNX NMOPAAKOB; MPUMEHEHNE NEPBOrO
ancpdpepeHumana B NpmbanXKEHHbIX BbIYUCNEHUSIX; YPABHEHWUS KacaTeNbHON 1 HOPMann K NNOCKON KPUBOIA.

Tewma 13. Teopembl Pepma, Ponns, NarpaHxa, Koww; npasuno Jlonutans n ero npyMeHeHne ons packpbitms
HeonpenenéHHocTen.

Tema 14. CtaumoHapHble N KPUTUHECKME TOUKM CPYHKLIUN, X HAXOXAEHME; HAXOXAEHME Y4aCTKOB MOHOTOHHOCTH
PYHKUMW; NOKANbHbIE 3KCTPEMYMbl (OYHKLIUK, UX HAXOXAEHUE; HANOOMbLIEe N HAUMEHbLIEE 3HAYEHNS
InchcpepeHUMpPyeEMOi COyHKLMM Ha OTPE3KE, UX HAXOXAEHWNE; BbIMyKNOCTb U BOFHYTOCTb (PYHKLMM; TOUKM nepernba, mux
HaxoXxAeHue; BepTUKanbHble N HaKNOHHbIE aCUMMTOThI rpadomka PyHKUUN, UX HaXOXAeHWe; NOCTPoeHMe rpacuka
pyHKUMN.

Tema 15. HaxoxneHne obnactu onpenenenns ®HIM, nuHwnii ypoeHs; npeaen ®HI, ero BoldncneHve.

Tema 16. HacTHble NpoM3BOAHbIE MEPBOrO Y BbICIUMX MNOPSOKOB, X HAXOXAEHWE; NONHbIE anddoepeHumanst GHI
NepBOoro 1 BbICIUMX MOPAAKOB; YacTHble Npon3soaHble ®HI, 3a0aHHbIX HEABHO; NPOU3BOAHASA MO HANPaBNEHWUIO U
rpaguneHT ®HIM; npuMeHeHre nepsoro oudpgepeHumana B NpMOnnxXEHHbIX BbIYMCIEHNSAX; KacaTenbHas NNOCKOCTb U
HopMasb K NOBEPXHOCTH.

Tema 17. NokanbHblin 6e3ycnoBHbIn akcTpeMym OHI, ero HaxoXxaeHve; Hanborblee Y HAMMEHbLUIEE 3HAYEHUS
nndpgpepeHumpyemoinn ®HIM B orpaHMyeHHON 3aMKHYTO 0BNacTu, Nx HaxoX4eHue.

3aver

Bonpochl k 3a4eTy:

1. MHoxecTBa Yncen. MHOXeCTBO AeiCTBUTENbHbIX YACES, Er0 reoMeTpuyeckas nHTepnpertaums n ceoinctea. Mogynb
[EeNCTBMUTENbHOrO YMcna u ero CBOMCTBa.

2. Yncnosble MHOXeCTBa. YrcnoBblie NpomMexyTkn. OKPeCTHOCTb KOHEYHOI TOYKM U BECKOHEYHOCTU.

3. dyHKUMS: onpeaeneHne, OCHOBHble crocobbl 3aaHns. EcTecTBeHHast 06nacTb onpeneneHust oyHKummn. siBHas,
HesiBHas 1 napameTpryeckas qoopMbl aHANUTMYECKOro 3aaaHns pyHKumn. 'padomk doyHKLMN.

4. OCHOBHbIe 3neMeHTbl NoBeaeHns PyHKUUK (HETHOCTb, HEYETHOCTb, MEPUOLANYHOCTb, OFPAHUYEHHOCTb, MOHOTOHHOCTb).

5. OCHOBHbIE aNneMeHTapHble (PYHKLMU (CTEMEHHbBIE; TPUIOHOMETPUYECKNE; 0OPATHbIE TPUTOHOMETPUYECKIE;
nokasartenbHas, norapugomMmyeckas), Ux CBOMCTBa U rpadouku.

6. MMnepbonnyeckune pyHKLMM, X CBONCTBA U rpacomKu.

7. ObpaTHas dpyHKUMsl. CnoxHasi oyHKLMSI. DneMeHTapHble OyHKLUM 1 KX Knaccugoukaums.

8. MocTpoeHue rpachukoB: aneMeHTapHbIX OYHKLMA NyTEM NpeobpasoBaHnii M3BECTHBIX rPaIMKOB; OyHKLNNA,
cofepXalimm 3HaK abCoMOTHON BENNYUHDI; (OYHKLIMIA, 3aaBaeMbIX HECKOMbKMMU aHANUTUYECKMMU BbIPAXEHUSIMU.

9. lNMpocTewne anemMeHTapHble PYHKLUN, UX CBONCTBA U rpadouku.

10. MNMoHaTMe uncnosoli nocnenosatenbHocTu. OnpeneneHne npenena Y1CNoBo nocnegosaTtensHocTU. Cxonawmecs n
pacxogsiwmecs Y1CnoBble NOCNe0BaTENbHOCTL.

11. Mpm3Hak cXoAMMOCTN MOHOTOHHOW YNCNOBOI NocnenoBaTensHOCTU. Hmcno e.

12. OnpeLeneHns npenena PyHKLUUM B KOHEYHOW TOUKe U Ha BeckoHeuHocTu. OfHOCTOPOHHKE Npegensl. Heobxonmmoe
1 JOCTaTO4YHOE YCNOBUS CYLEeCTBOBaHNS npenena pyHKUMM B TOUKE.

13. BeCckoHeYHO Manble OYHKLMKM, X OCHOBHbIE CBOMCTBA. [prMepbl 6ECKOHEYHO MarbIX (PYHKLIWIA.

14. BeckoHe4Ho Honblume goyHKLNUN, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PyHKLIMSIMU.
Mpumepbl 6eCKOHEYHO BONbLWMX (OYHKLMIA.

15. dyHKUUK, OrpaHMYeHHbIE B TOUKE. TeopeMa 06 OrpaHMYeHHOCTY (OYHKLW, UMEIOWEN KOHEYHbIA Nepenen B TOUKE.
16. Teopema 0 B3aUMOCBS3U (DYHKLUW, UMEIOLE KOHEYHBIA npeaen, ¢ 6eCKOHEYHO Manon oyHKLMER B TOUKE.

17. Teopema o0 npegenax apuMeTnyeckmnx onepaumnin Han PyHKUNAMA, UMEIOWNMIN KOHEYHbIN npe-aen.

18. MNpenen anemeHTapHON PyHKUMK. [penenbHbIi NEPEXoL, B HEPABEHCTBAX.

19. lNepBbii 1 BTOPO 3amMedaTenbHble npedensl, UX CNeACTBUS U MPUMEHEHUE NPW BbIYNCIEHUN NPeaenos.

20. OnpenenexHns HeNPEPLIBHOCTM OYHKLMM B ToUKe. [OHSTME HENPepLIBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
[0CTaTo4HOE YCNOBUS HEMPEPBLIBHOCTM CPYHKUMN B TOYKE. HenpepbIiBHOCTb dNeMeHTapHbIX PYHKLMA.

21. MNoHATUE HenpepbIBHOCTM Ha oTpe3ke. CBOMCTBA HEMPepbIBHbIX HA 0TPe3Ke PyHKLIMIA (06 orpaHUYeHHOCTM CPyHKLMK,
obpalleHnn oyHKLMKN B Hy/b, HAUOOSbILEM U HAUMEHbLUEM 3HAYEHUSIX OYHKLIN).

22. Toukm paspbiBa PYHKLMN, UX KNACCMAPUKALMS U HAXOXOEHME.

23. NpupauweHne doyHkuun. OnpeneneHve NpoM3BoaHON. [[eoMeTprnyecknii CMbICT NPON3BOAHON. KacaTtenbHas u
HOpMarb K KPUBOW B OAHHOW TOYKE, UX YPaBHEHWS.

24. MNoHsaTHe ondpdpepeHUnpyeMocTn OyHKLMK B TOHKe. B3anMocBA3b NOHATUIA: ondbdepeHUnpyemMocTb B TOUKE,
HernpepbIBHOCTb B TOYKE, CYLWECTBOBAHUE B TOYKE KOHEYHOWN NPOU3BOAHOMN.

25. HenocpeOcTBeHHOE HaxoxaeHne nponssogHol. [1pon3BoaHbIe TPUFOHOMETPUYECKUX COYHKLUNIA, UX HAXOXAEHME.
26. MpocTeliwmne npasuna HaxoXaeHNs NPON3BOAHON (MOCTOSHHON, CYMMbI, Pa3HOCTW, NPON3BEAEHMNS U YACTHOrO
QoyHKumin). [MponssogHas nokasaTenbHON PyHKUUN.

27. MNpownasogHas obpaTtHoO coyHKUMK. Npon3BoaHbIE 06PATHO TPUFOHOMETPUYECKMX (OYHKLIIA.
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28. [pounssogHas cnoxHom yHkummW. lNponssoaHas CTeNeHHON OYHKLNK, €€ HaxoXOeHMe.

29. Jlorapudommnyeckast nponssoaHas, eé npuMeHeHne Onsg HaxoxX4eHus Npov3BOOHON CTENEHHO-NoKa3artebHON
pyHKUMN.

30. MNponssoaHble PYHKUNIA, 3a0aHHbIX NapaMeTpuy4ecku.

31. OndbpepeHunan cyHkumu. MNpocTenumne npasmna HaxoxaeHns guddepeHumnanos (MOCTOSAHHON, CYMMbl, Pa3HOCTH,
MPOV3BELEHUS N HACTHOIrO (OyHKUMIA). MpuMeHeHWe nepeoro andgpdpepeHumana B NpUbNnXEHHBIX BbIYUCIEHUSIX.

32. MpoussogHble u andbdoepeHumansl BbICWINX MOPSALKOB, UX HAXOXOEHUE.

33. Teopembl Depma n Ponng, reoMeTpruyeckunini CMbIC TEOPEM.

34. Teopema JarpaHxa. MeomeTpryecknii cMbicn Teopembl. Popmyna KOHEYHbIX NpupalleHnin JlarpaHxa. Teopema
Kowwn.

35. Mpasuno Jlonutans, ero NnpuMeHeHne ons packpbITUs HeoNpenenéHHOCTEN.

36. [loctatoyHbIii NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMOHapHbIE U KPUTUYECKME TOYKM (PyHKUMN. HaxoxaeHne
WHTEPBaNoB MOHOTOHHOCTM CPYHKLIMN.

37. To4kM NOKanbHOro aKCTpeMyMa (MakCuMyMa U MUHUMYMa) W NoKasbHble 3KCTpeMyMbl doyHKLMKU. Heobxoaumoe n
[OCTaTO4HbIE YCNOBMS CYLLECTBOBAHWS NOKANbLHOIO 9KCTpeEMyMa oyHKLIMN.

38. nobanbHble 3KCTPeEMyMbI (Hanbonbluee N HAMMEHbLUEE 3HAYEHUS) CPYHKLMM HA OTPE3KE, NX HAXOXAEHVE NSt
andbgoepeHumpyemon yHKumnu.

39. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (PyHKUMW. [JOCTATOYHbI NPU3HAK BbINYKNOCTU (BOTHYTOCTM) OYHKLMMW Ha
uHTepBane. HaxoxneHne NHTEPBANOB BbIMyKIOCTM 1 BOTHYTOCTW cpyHKUMM. Touka nepermba rpagouka goyHKLMN, YyCNoBUS
€€ CyleCcTBOBAHMUS N HAXOXOEHNE.

40. MNoHATMe acMMnTOThl Fpadouka yHKUMW. BepTrkanbHble 1 HaKNOHHbIE aCMMMTOThI, YCNOBUS UX CYLLECTBOBAHMUS 1
HaxoxaeHwe.

41. N-MepHas To4ka, N-MepHOe apugMETNHECKOE NPOCTPAHCTBO, PACCTOSIHME B HEM.

42. N-mepHbi wap. OKpecTHOCTb TOHKK B apudomeTnieckom npoctpaHcTee. Knaccudmkaums Tovek (npeaenbHble,
BHYTPEHHWE, rpaHnyHble).

43. MHOXecTBa TO4eK B apMPMeTMHECKOM NPOCTPAHCTBE (OTKPbITbIE, 3aMKHYTblE, OFPaHNYEHHbIE, CBA3HbIE, BbIMYK/bIE).
44. TToHATME OyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTte onpeneneHns ®HI, rpadomk
OYHKLMMN 2-X MEPEMEHHDIX, IMHAW U MOBEPXHOCTU YPOBHS.

45. YacTtHble n nonHoe npupauwenus ®HI. MNoxatna npegena n HenpepbiBHOCTU PHIT. CBoncTBa (PYHKLMIA HECKONBKNX
NepeMeHHbIX HEMpPepPbIBHbLIX B OFPaHNYEHHOM 1 3aMKHYTOI obnacTu.

46. HacTHble Npon3BOaHbIE MEPBOro U BbICWMX NOPSAKOB, UX HAXOXAEHWE. Teopema O paBeHCTBE CMeLWaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.

47. MoHatue amcdepeHumpyemoct GHI B Touke, HEOOX0AMMOE U NOCTAaTOYHOE YCNOBUS ANEEEPEHLNPYEMOCTH.
B3ammocsaab noHaTui: anddoepeHumpyemocTb PHIT B Touke, HENPEPbIBHOCTb B TOYKE, CYLWECTBOBAHNE B TOUKE
KOHEYHbIX YaCTHbIX MPON3BOAHbIX.

48. OndbdpepeHumansl GHI nepBoro v BhICIMX NOPAOKOB, MX HaxoxaeHve. NprMeHeHne nepeoro auddpepeHumana B
NPUBANXKEHHBIX BEIYUCNEHUSIX.

49. MNpownssogHas no HanpaeneHwio 1 rpaaneHT PHM, B3anMOCBSA3b MEXAY HUMW.

50. MpounssogHas HesIBHOWM (PYHKLMM HECKONBbKUX NEPEMEHHbIX.

51. MNpownzsogHas cnoxHon OHIT.

52. Toukmn nokanbHOro akCTpemyma (MakCumyma 1 MUHUMyMa) 1 nokanbHble akcTpeMyMmbl GHI. CtaumoHapHbIe TOUKM.
Heobxoanmoe 1 noctatouHOe yCnoBus nokanbHoro akctpemyma ®HI.

53. YcnosHbii akcTpemym PHI. ®yHkuma JlarpaHxa. HaxoxaeHne yCcnoBHOro akCTpemMyma MetTogoM HeonpenenéHHbIX
MHOXMTenen JlarpaHxa.

54. obanbHble 9KCTPEMYMbI (HANOONbLLEE N HAUMEHbLIEE 3HAYEHNS) PYHKLMMN OBYX NEPEMEHHBIX B OFPaHNYEHHOM
3aMKHYTOI 06n1acTn, UX HAXOXAEHUE AN AMEPEHLIMPYEMOI CYHKLNN.

55. ToHATUS ckansapHOro n BeKTOpHoro nonen. AunddepeHunansHble onepaumm Teopumn nons (rpaguenHT, AMBepreHuus,
poTop, onepatop Jlannaca).

Cemectp 3

TekyLUn KOHTPONb

1. lIucbMeHHOe poMallHee 3apgaHue

Tembl 18, 19, 20, 21, 22

MNpumepHbIe 3a8aHns:

Tema 18. MNepBoobpasHas pyHKUMU 1 €€ HaxoXAeHNe; HENOCPEeACTBEHHOE UHTErPUPOBAHUE; MHTErPUPOBAHNE 3aMEHO
NepeMeHHON 1 MO YaCTAaM; UHTErpupoBaHne OYHKUNIA, coaepXalmnx KBaapaTHbl TPEXYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBuUbHbIX U HENPABUSIbHBIX PaLMOHANbHBIX AP06E; MHTEFPUPOBAHNE TPUTOHOMETPUYECKUX U MPpPaLIMOHATBbHBIX
BbIPaXEHWIA.

Tema 19. OueHka uHTerpana n dopmyna cpefHero aHadeHus; goopmyna HototoHa-JleitbHuua; doopMybl 3aMeHbl
NepPEeMEHHO N MHTErPUPOBAHMS MO YaCTAM B ONpenenéHHOM NHTerpane; NpUMeEHeHe onpeaenéHHoro nHTerpana ons
BblYMCNEHUS NaowWwanein NNockux couryp, LAVH Ayr KpuebiX, 06 EMOB TeN; HeCOBCTBEHHbIE NHTerpasbl Mo 6eckoHeYHOMyY
NPOMEXYTKY MHTErPUPOBAHUS U OT HEOrPAHUYEHHOW OYHKLIMK, X CXOOAMMOCTb U PACXOLMMOCTb.
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Tema 20. BoluucneHvne gBOMHOMO MHTErpana CBeaeHneM K NOBTOPHOMY; 3aMeHa NePEMEHHbIX B LBONHOM MHTErpane;
BbIYMCNIEHUE MNOLWAAM NNOCKOW ¢ourypbl 1 06 bema Tena ¢ NOMOLLbI ABOMHOrO NHTErpana; MEXaHUyYecKne NpunoXeHns
OBOVHbIX MHTErpanoB (BblYMCNEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIW, KOOPAVHAT LLEHTpa TAXEeCTn
MNOCKOW NNACTWHbI); BbIMMCNEHNE TPOMHOIrO UHTErpana CBeAeHNeM K MOBTOPHOMY; reOMETPUYECKMNE U MEXaHNYEeCKMe
NPWNOXeHNs TPOMHOrO UHTErpana.

Tema 21. [1Y ¢ pa3nené&HHbiMK 1 pasfensiowmmncs nepeMeHHbIMu, ogHopoaHble 1Y 1-oro nopsgka, nuHernHoe LY 1-oro
nopsiika n ypasHeHvne BepHynnu, HaxoxaeHue nx obLmx 1 HaCTHbIX PELIEHMWIA.

Tema 22. [Y, ponyckatowme noHWXeHne nopsiaka; HaxoXaeHue obwero peweHnst NMHenHoro ogHopoaHoro Y nopsiaka
C NOCTOSHHBIMM KO3YULIMEHTAMN; NNHEVHBIE HEOAHOPOAHbIE 1Y nopsaka ¢ MOCTOSAHHLIMU KO3hULIMEHTAMU,
HaxoXAeHue nx obWUxX pelweHnii ons Npasoi YacTu cneumanbHOro BUAA; NPUMHLMN Cynepnosnumm YacTHbIX PEeLIEHWIA.
2. KoHTponbHas pabora

Tembl 18, 19, 20, 21, 22

MpnmepHbIe BONPOCHI:

Tema 18. MepBoobpaszHas PyHKUMN N € HaXOXAEHUE; HENMOCPEACTBEHHOE MHTENPUPOBAHUE; MHTErPUPOBAHNE 3AMEHON
nepeMeHHON 1 Mo YaCTAaM; UHTErpupoBaHne OYHKUWIA, coaepXalmnx KBaapaTHbld TPEXHYNEH; UHTErPUPOBaHME NPOCTbIX,
MpaBWbHbIX ¥ HEMPABUIbHBIX PALMOHANBHbIX APOOEN; UHTErPUPOBAHME TPUFOHOMETPUHECKUX Y MPPALIMOHANbHBIX
BbIPaXEHWIA.

Tema 19. OueHka uHTerpana u goopmyna cpefHero 3HadeHns; goopmyna HototoHa-JleiibHuua; GoopMynbl 3aMeHbl
NepeMeHHO N MHTErpMpPOBaHMS MO YacTSM B ONpenenéHHOM NHTerpane; NpUMeHeHe onpenenéHHoro nHTerpana ons
BbIYMCNEHUS NAOWanein NNOCKUX conryp, LAVH Ayr KpuBbIX, 06 BEMOB TeNn; HECOBCTBEHHbIE MHTErpasbl Mo 6ECKOHEYHOMY
NPOMEXYTKY MHTErpMPOBaHUS U OT HEOrPAHUYEHHOW PYHKLIMKN, NX CXOOAMMOCTb U PaCXO4MMOCTb.

Tema 20. BbluncneHvne oBOMHOrO MHTErpana CBeAEHNEM K NOBTOPHOMY; 3aMeHa NEPEMEHHbBIX B IBONHOM MHTErpane;
BblYMCNEHUE NAoWaam NNOCKon courypbl 1 o6 bema Tena ¢ NoMOoLLbIO ABOMHOIO MHTErpana; MexaHn4yeckne npunoXeHus
[IBOVHbBIX MHTErpanoB (BbIMMCNEHNE MACChI, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIMW, KOOPAVHAT LIEHTPA TSXECTH
MNOCKOW NNACTWHbI); BbIMUCIEHUE TPOWHOrO UHTErpana CBeAeHNEM K MOBTOPHOMY; FEOMETPUYECKMNE U MEXAHNYECKME
NPWNOXEHNS TPOMHOrO UHTErpana.

Tema 21. [1Y ¢ pasnenéHHbIM/ 1 pasfensowmnMmncs nepemMeHHbIMn, ogHopoaHble LY 1-oro nopsaka, nuHerHoe OY 1-oro
nopsaka 1 ypaBHeHne BepHynnu, HaxoxaeHue nx oBLMX N YACTHbIX PELIEHWIA.

Tema 22. Y, nonyckawowme NOHWXEHVE NOPSOKA; HAXOXAEHNE 0BWEro pelleHust IMHENHOro ogHopoaHoro 1Y nopsinka
C NOCTOSIHHBIMM KO3hprLMEHTaMN; NNHEVHbIE HEOAHOPOoOHbIe [IY nopsagka ¢ MOCTOSAHHbIMU KO3huLMEHTaM,
HaxoXeHNe 1x 06X peleHnid Ans NPaBo YacTy CreumanbHOro BUAa; MPYHLMM CYneprno3nuLmMmn YacTHbLIX PELIEHWIA.
3aver

Bonpochl k 3a4eTy:

1. MepBoobpasHas oyHKLUS, eé CBOMCTBA.

2. HeonpenenéHHbl HTErpan, ycnosme ero CylwecTBOBaHNS 1 CBOACTBA.

3. OcHOBHble MeTOAbl MHTErPUPOBaHUS: HENOCPEACTBEHHOE NHTErPUPOBaHNE; MHTErPUPOBAHME 3aMEHOI NePeMEHHON;
WHTErpvpoBaHme Mo 4acTsam.

4. HaxoxpaeHve nHTerpanos, cogepxaluimx 0QHO4YNEH B 3HaMeHaTene.

5. HaxoxpaeHue nHterpanos, cogepxauwmx ksagpaTHblii ABY4YNEH.

6. HaxoxaeHue nHTerpanos, cogepxawmx KsaapaTHblii TPEXUNEH.

7. HenpasunbHas v npaeunbHas paumnoHanbHble 4pobu, pa3noxeHue npaennbHON 4pobu Ha npocTble. MIHTerpuposaHme
MPOCTbIX, IPABUNbHBIX M HEMPaBU/bHBIX paLnOoHanbHbIX Apo6ei.

8. HaxoxgeHue nHterpanos o1 oyHkumi Buaa R(sinx, cosx). YHuBepcanbHas TpMroHoMeTpuyeckas noacraHoBka u ee
NpYIMEHEHMe.

9. HaxoxaeHue nHterpanos 0T TPUrOHOMETPUYECKNX CPYHKLIMIA B YHETHON CTENEHM.

10. HaxoxaeHve uHterpanos oT pyHkumi suaa: sin(Ax) cos(Bx), sin(Ax) sin(Bx), cos(Ax) cos(Bx).

11. HaxoxpaeHne nHTerpanos OT nppaunoHanbHbIX QYHKLWRA.

12. HaxoxaeHune nHTerpanos OT paunoHanbHbiX (OYHKUMIA C KBaAPATHBIM LBY4/IEHOM.

13. HaxoxaeHve nHTerpanos OT paunoHanbHbIX (OYHKUNUIA C KBALPATHBIM TPEXYNIEHOM.

14. OnpeneneHHblin MHTerpan Kak Nnpenen NHTerpanbHon CyMMbl, ero reOMETPUYECKUA CMbICA. YCNOBNS CYLLECTBOBAHNA
onpenenéHHoro nHTerpana.

15. OcHoBHbIe CBOCTBa onpeaeneHHoro uHterpana. OueHmsaHve nHTerpana. Popmyna cpefHero sHaveHusl.

16. VIHTerpan ¢ nepeMeHHbIM BEPXHUM NMpenenoM 1 ero ceolictea. dopmyna HotoToHa-JlenbHmua.

17. ®opMynbl 3aMeHbI MEPEMEHHON N MHTEMPUPOBAHNS MO YaCTSM B ONPeaenéHHOM NHTerparne.

18. Mnowanb NNOCKoW omrypbl 1 €€ BblYMCNEHNE C NOMOLLLIO ONPeaenéHHOro nHTerpana.

19. [InmHa gyrv KprBOM 1 €€ Bbl4UCEHNE C NMOMOLLbIO ONPeaenéHHOro HTerpana.

20. O6beM Tena BpalleHUst U ero BblYMCIEHWE C NOMOLLbIO ONPEeNENeHHOr0 MHTerpana.

21. HecobcTBeHHblE MHTErpanbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHMS, UX CXOAMMOCTb U PacxoanMOoCTb.

22. HecobCTBEHHbIE MHTErpanbl OT HEOrPaAHUYEHHbIX PYHKLMIA, X CXOLMMOCTb M PaCcXOAMMOCTb.

23. [1BoriHOM UHTErpan kak npeaen MHTerpanbHoON CyMMbI, yCIOBUE €ro CyLeCTBOBAHWS 1 TEOMETPUYHECKNI CMbICTT.

24. OCHOBHble CBOWCTBA ABOWHOro MHTerpana. OueHvBaHne ABONHOrO MHTerpana. ®opmyna CpefHero 3Ha4eHus.

25. MNMoHATUe aneMeHTapHOM 06nacTy B HanpasneHn koopanHaTtHeix oceit Ox, Oy. [MoBTOpHbIE MHTErpanbl, UX
BblYMCNeHne. BbluncneHve ABOMHOMO MHTerpana ceefeHneM K MNoBTOPHOMY.
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26. 3aMeHa NepeMeHHbIX MHTErpupoBaHnNs B ABONHOM UHTerpane. MNonspHble KOOpAUHAaTHI, X CBA3b C AEeKapTOBbIMU.
®dopmyna 3ameHbl MepPeEMEHHbIX B ABONHOM MHTErpane npu nepexone K nonsipHbIM KOOPAMHATaM.

27. BbluncneHve nnowanm nnocko courypbl 1 06 bEMA LIMIMHAPUYECKOrO Tena C MOMOLLbLKO ABOMHOrO MHTErpana.

28. TpoiHo nHTerpan kak npeaen NHTerpanbHoM CyMMbl, YCNOBUE Ero CYLLECTBOBAHMS U rEOMETPUYECKNIA CMbIC.
29. OcHOBHble CBOWCTBA TPOWHOrO MHTerpana. OueHnsaHne TPONHOro nHTerpana. Popmyna cpenHero 3HaveHusl.

30. MNoHATUE anemeHTapHO 06nacTy B HanpasneHun KoopauHaTtHbix oceit Ox, Oy, Oz. MNoBTOPHbIE MHTErpansbl, Ux
BblYMCNeHNe. BbluncneHne TpoOMHOro HTerpana CBeaeHneM K NOBTOPHOMY.

31. BoluncneHne o6bEmMa 1 Macchbl Tena C MOMOLLLK TPOMHOro MHTerpana.

32. MNoHsATHe amddepeHumansHoro ypaBHeHUs NepBoro Nopsaka, pasnmyHblie oopmbl ero 3anucu. PelleHne, HavyanbHble
ycnosusi, oblee 1 yacTHoe pelweHus LY nepeoro nopsaka. 3aaada Ko-ww.

33. Y ¢ paspenéHHbiMn 1 pasaensiowmmMmcs NePeMEHHbIMU, NX PELLEHNE.

34. OpHopognHble 1Y nepBoro nopsiaka, nx peleHue.

35. JluHenHoe [1Y nepBoro nopsiaka u ero peweHme.

36. YpasHeHue BepHynnu n ero peleHue.

37. 1Y B nonHbIX AndodoepeHumanax n ero peeHue.

38. OudbgpepeHumansHoe ypaBHeHEe nopsaka n, pasnnyHble hopMbl ero 3anucu. PelueHne, HadanbHble ycnosus, obliee
1 yacTHoe peweHna OY nopsaaka n. 3agada Koww.

39. [lY nopsiaka n, fnonyckarowme NoHWXEeHe NopsaKka, X pelleHune.

40. MNoHATMe NNHEeNHOR 3aBMCMMOCTU 1 HE3ABUCUMOCTU cucTeMbl oyHKUMIA. Onpenenutens BpoHckoro. MNpumeps
NNHENHO HE3aBNCUMbIX CUCTEM CDYHKLIMIA.

41. JlvneiiHoe Y nopsaka n. OgHopoaHble n HeogHopogHble J1OY. CeBoncTBa YaCTHbIX peweHnin, doyHaameHTanbHas
cuctema pewenunin OJ10Y.

42. CtpykTypa obLero peweHns ogHopoaHoro JIAY nopsaka n.

43. CtpykTypa obLero pelweHnst HeogHopoHoro JIAY nopsaka n. MpuHLMA cyneprosnummn YacTHbIX PeLleHnii.

44. OJ10Y nopsaka n ¢ NOCTOSHHbLIMKU KO3dhdouLmMeHTamMm. Xapaktepuctmyeckoe ypasHeHve. HaxoxaeHne ®CP n
obuwero pewenus ON1OY, korna KOpHU XapakTepUCTNHECKOrO YPaBHEHNS AENCTBUTENbHBIE U PA3NYHBIE.

45. OJ14Y nopsaka n ¢ NOCTOSHHBIMU KO3dhdouLmMeHTamMm. Xapaktepuctmyeckoe ypaesHeHve. HaxoxaeHne ®CP n
obuero pewexns ONOY, Koroa KOpHU XapakTepUCTUYECKOrO YpaBHEHNS OENCTBUTENbHBIE U €CTb KPATHbIE.

46. OJ10Y nopsoka n ¢ NOCTOSHHbIMU KO3ddouLMeEHTaMmn. XapakTepncTmyeckoe ypaeHeHve. HaxoxneHne ®CP n
obuwero pewexunst ONIOY, Korna KOpHU XxapakTepUCTUHECKOro ypaBHEHNSI KOMMNEKCHO-COMPSXEHHbBIE.

47. HaxoxpaeHune yacTtHoro pewexnsa HI1OY nopsaka ¢ NOCTOAHHLIMU KO3S(MULIMEHTAMUN 1 NPABOIA HaCTbiO
crneunanbHOro sBnaa..

48. MeToq Bapunaummn Npon3BObHbIX MOCTOSIHHBIX HAXOXAEHMS 0BLWEro pelweHns HeOAHOPOAHOM cucTembl 1Y ¢
NPOU3BONbHOW NPAaBOI YaCTbiO.

49. HopmanbHas cuctema LY. PeweHune, HayanbHble yCnoBmsl, obuee 1 4YacTHOe pelleHns HopManbHoi cuctemsl Y.
3anaya Koww.

50. HaxoxaeHue peweHust HopmanbHOW cuctembl [1Y METOLOM UCKIOYEHNS.

Cemectp 4

TekyLLU KOHTPONb

1. MMncbMeHHOe AoMallHee 3apaHue

Tembl 23, 24, 25, 26, 27, 28, 29, 30

MpumepHble 3apaHns:

Tema 23. Cymma psipa, eé BoluncneHvne; HeobxoanMblli MPU3HaK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTH
psiaa; NpU3Haknm CXOAUMOCTU PSOOB C MONOXMTENbHBIMU YnieHamm (cpaBHeHus, anambepa v Koww); npuaHak JleibHuua
LN 3HaKoYepeoylolWMXCs PAO0B; OLeHKa ocTaTka 3HakoYepeayowerocs psaaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 24. HaxoxneHue nHtepsana, pagmyca abcontoTHolM CX0aUMOCTM, 06nacT CXOAMMOCTY CTENEHHOMO PSAAa;
pasnoxeHve yHkUmMiA B psag Ternopa n MaknopeHa; NpUMeHeHNe CTEMNEHHbIX PSA0B B NPUOAMXKEHHBIX BbIYUCNEHUSIX;
pasnoxeHue pyHkuni B pag Pypbe; paabl Pypbe Ans YETHBIX Y HEYETHBIX GOYHKLIMIA.

Tema 25. pasmelleHusl, coueTaHusl, NepecTaHoBKW, NOACYET KX YMCNA; PeeHe KOMOUHATOPHbIX 3a4ay.

Tema 26. Knaccnyeckoe 1 reoMeTpryeckoe onpeneneHns BeposSiTHOCTU; YCNIOBHASA BEPOSATHOCTb COBbITUS; (hopMynbl
CNOXEHUS N YMHOXEHNS BEPOSITHOCTEN; pOpMyna NoNHOM BepoATHOCTU; popmyna baneca; cxema n coopmyna bepHynnu;
npnbnnxéxHble doopmynel MyaccoHa n Myaspa-/lannaca.

Tema 27. [luckpeTHas U HenpepbiBHAsA CnyyaiHble BeNUYMHbI, CNOCcobbl MX 3a4aHUst; YACNOBbIE XapakTepUCTUKN
CNyyYanHOn BENMYMHbI: MaTeMaTn4eckoe oXungaHvue, oMcnepcus, cpefHee KsagpaTtuyHoe OTKIOHeHMe, Moaa, MeamnaHa,
HayanbHble N LEeHTpanbHble MOMEHTbI; CBONCTBA MaTEMATMYECKOrO OXNOAHNS U GUCNEPCUIN; OCHOBHbIE 3aKOHbI
pacnpeneneHus crnyyaliHblx BENNYMH: BUHOMUanbHBbIR, MyaccoHa, paBHOMEpHbIA, NokasaTtesbHblid 1 HOpManbHbIA, UX
YMCNOBbIE XapakTePUCTUKN; HepaBeHCTBO YebbiweBsa.

Tema 28. OcHoBHbIe cnocobbl 3anvcu BbIBOPKMW: BApUALMOHHbIV Psia; CTAaTUCTUYECKNA OUCKPETHDBIA N MHTEPBATbHDI
psObl; rpadnyeckoe n306paxeHne CTaTCTUHECKNX PALOB pacnpeneneHmns BoiOOpKU (MOAWIOH, rTMCTOrpaMMa); YNCHoBble
XapakTepucTrku BoiBOpKM (CpeaHee apngMeTNHECKOE, OMCMEPCUs, CPENHEE KBaapaTUHHOE OTKNOHEHUE, MOAa,
mMeanaHa).

2. KoHTponbHas pabora
Tembl 23, 24, 25, 26, 27, 28, 29, 30
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MNpumMepHbIe BONpoCh!:

Tema 23. Cymma psina, eé BoluncneHne; HeobxoanMbIli MPU3HaK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTy
psi4a; NpU3Haknm CXOAUMOCTU PSOOB C NMONOXMTENbHBIMU YneHamm (cpaBHeHust, Janambepa v Koww); npuaHak JleinbHuua
NS 3HaKoYepedyLmXCs PSLOB; OLEHKa ocTaTka 3Hakodepenyolwerocs psana; abconoTHas 1 yCnoBHas CXOAUMOCTb.
Tema 24. HaxoxaeHve nHTepeana, paaunyca abcontoTHOM CX0AMMOCTM, 06nacTu CXOAMMOCTI CTENEHHOMO PALa;
pasnoxeHue oyHKuuiA B psg Tenopa u MaknopeHa; npuMeHeHne CTENEHHbIX PSA0B B MPUONNXKEHHbBIX BbIYNCIEHUSIX;
pasnoxeHne pyHkunii B pag Pypbe; paabl Pypbe Ans YETHBIX Y HEYETHBIX GOYHKLIMIA.

Tema 25. pasmelleHusi, coueTaHus, NepecTaHoBKM, NOACYET X YNCNA; PeLleHe KOMBUHATOPHbIX 3a4ay.

Tema 26. Knaccnyeckoe 1 reoMeTpryeckoe onpeneneHns BEpOSTHOCTU; YCNIOBHASA BEPOATHOCTb COObITUS; (hOpMynbl
CNOXEHMNS 1 YMHOXEHNS BEPOSTHOCTEW; hOpMyna NonHon BeposaTHOCTK; popmyna balieca; cxema n goopmyna BepHynnu;
npnbnnxéxHele coopmynel MyaccoHa n Myaspa-/lannaca.

Tema 27. [luckpeTHas U HeNpepbiBHAA CnyyaiHble BENUYMHbI, CNOCODObI MX 3a0aHUS; YACTOBbLIE XapakKTepUCTUKN
CNy4yalnHOl BENUYUHBI: MAaTEMATNYECKOE OXMAaHue, OMCNePCUs, CpefHee KBaapaTMyHoe OTKIOHEHNE, MOAa, MeamaHa,
HayanbHbIE N LeHTPanbHble MOMEHTbI; CBONCTBA MAaTEMATUYECKOr0 OXMAAHNS Y ANCMEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHus cnyyaliHbix BENNYMH: BUHOMUanbHIR, MyaccoHa, paBHOMEPHbIA, NoKasaTenbHbIiA 1 HOPManbHbIA, UX
4MCNOBbIE XapakTEPUCTUKN; HepaBeHCTBO Yebbiwesa.

Tema 28. OcHOBHble crnocobbl 3anmcu BelBOPKM: BapUauMOHHbIN psg; CTAaTUCTUHECKWIA ONCKPETHBIV U MHTEPBaNbHbII
psobl; rpadmyeckoe n306paxeHne CTaTUCTUYECKNX PALOB pacnpeneneHmns BbiOOpKU (MOMAWIOH, FTMCTOrpaMMa); YNCHoBble
xapakTepucTrku BoIBopKkM (CpeaHee apnMeTNHECKOE, OMCTEePCUs, CPeaHee KBaapaTMiHOe OTKNOHEHUE, MOAA,
mennaHa).

Ok3ameH

Bonpochbl k ak3ameHy:

1. MoHsTne yucnosoro paaa (HP). HactnyHasa cymma v octatok paga. Cxopswmecs n pacxogsimecs psaabl. Cymma paga.

2. OCHOBHblE CBOICTBA CXOOAWMXCS PSAoB. HeobXxoouMbI NPU3Hak CXOAMMOCTU U NOCTATOYHbIV MPU3HAK PacXOAMMOCTM
psaa.
3. JocTtaToyHble NpM3HaKy CpaBHEHUS (KNAacCUYeCcKmnii U NpeaenbHbliA) CXOAUMOCTY PSA0B C MOMOXMTENbHBIMU YieHaMN.

4. DTanoHHbIe YACNOBbIE PsLbl (reOMeTprYecKnii 1 060BLWEHHDIA FraPMOHNUYECKWIA), YCNOBUSI UX CXOAMMOCTM Y
pacxoanMocCTy.

5. OocTtaTtouHble npuaHaky Janambepa n Kown cxoguMocTy PSAoB C MOMOXMTENbHBIMU YNEHA-MU, YCNOBUS X
NPYMEHUMOCTW.

6. 3Hakouepenytowminca ymcnosoli psa. MNpusHak NebHuua. OueHka CyMMbl 3HAKOYEPEOYOWErocs psaa u ero ocratka.

7. 3HakonepeMeHHbIli YMCNOBOM psan. AGCONMIOTHO U YCNOBHO CXOASAWMNECS YACIOBbIE PSAbl, UX CBOMCTBA. JLOCTaTOUHbIN
NPM3HaK CXOAMMOCTU 3HAKOMEPEMEHHOrO psaa.

8. dyHKUMOHanbHbIR pag (PP). HacTuyHas cymma, ocTaTok, To4ka CXoauMocTu, obnacTb onpeaeneHns n obnactb
cxoommocTn ®P. Cymma goyHKUMOHanbHoro psina. AGcontoTHo cxoaswmecs PP,

9. CteneHHoi psia. MpuaHak Abens abcontoTHOW CXOQUMOCTM CTEMNEHHOrO psda. Panuyc n nHtepsan abconoTHom
CXOAUMOCTM CTEMEHHOro paga.

10. HaxoxaeHue obnactu 06bl4HOM 1 aBCONIOTHOM CXOAMMOCTM CTENeHHOro psina. OCHOBHbIE CBOMCTBA CTEMEHHBIX
pso0B.

11. Psiabl Teiinopa u MaknopeHa. PasnoxeHue goyHkunii B psg Telinopa. MNprumeHeHne psana Telinopa B NpUbnnxXEHHbIX
BbIYMCIEHNSIX.

12. TpuroHomeTpudeckuii paa. Pag dypbe. PasnoxeHune coyHKumi B psg Pypbe.

13. Pagbl dypbe ong 4ETHbIX 1 HEYETHBIX PYHKLMIA. PasnoxeHne B pan ®ypbe yHKUMIA, 3a0aHHbIX HA MONOBUHE
nepuoga.

14. MpenmMeT Teopun BEPOSTHOCTENA. [MOHATMS CcnyYaiHOro aKCNepuMeHTa, CnyvanHoro cobbitus. CBOMCTBO
CTaATUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyYaHOro aKCneprMeHTa.

15. OnemeHTapHoe cobbiTue. MNPOoCTPaHCTBO 3neMeHTapHbIX cobbITUiA. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO
npocTpaHCTBa aneMeHTapHbIX cobbiTuid. JlocTOBEpHOE 1 HEBO3MOXHOE cobbiTust. MNpenctaBneHne cobbiTuii B BUAE
nnarpamm diinepa-BeHHa.

16. OelcTBMS Hag cnyvaliHbiMK COBbITUAMU, X FEOMETPUYECKAS UIMIOCTPALIUS C MOMOLb0 auarpamMm diinepa-BeHHa.
COBMECTHbIE 1 HECOBMECTHbIE, NPOTUBOMONOXHbIE COBBITUS.

17. KombuHaTtopvka: npasuna CyMMbl U NPOM3BELEHNS; COYETAHUS, PA3MELLEHNS 1 NMEPECTAHOBKM, MOACYET NX YMCHa.
18. PaBHOBO3MOXHblE cobbITUSA. Knaccnyeckoe onpeneneHne BeposiTHOCTU. HacToTa, OTHOCU-TeNbHas YactoTa
nosiBneHns cobbiTusi. CTaTucTnyeckoe onpeneneHne BeposSTHOCTU.

19. OcHoBHble CBOICTBA BEPOSTHOCTU. YCNOBHAS BEPOSTHOCTb CODbITUS. 3aBUCKMbIE U HE3ABUCUMbIE CODLITUS.
DopMynibl CIIOXEHMUSI U YMHOXEHUSI BEPOSITHOCTE (Anst ABYX COObLITUIA).

20. MonHas rpynna cobbiTuid, rmnoTteasl. dopmynbl NOMHOW BeposiTHOCTU, baieca.

21. MNosTopHble ucnbitaHus. Cxema bepHynnu. ®opmyna BepHynnu. MpubnuxénHble doopmynbl MyaccoHa un
MyaBpa-/lannaca.

22. MNoHsATue cnyyariHoln BenuunHbl (CB). dyHKUUS pacnpeneneHns CnyvyaHoin BENMYMHbl 1 €€ OCHOBHbIE CBOMCTBA.
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23. OunckpeTHas cnyyariHas sennynHa (O CB). Pag pacnpeneneHunst, MHOroyronbHuK pacnpeaeneHus, oyHKUms
pacnpeneneHns OCB, nx noctpoeHue.

24. HenpepbiBHas cnyvanHasa senndmnHa (HCB). dyHkumns nnoTHOCTU pacnpeneneHus, e€ OCHOBHbIE CBOWCTBA.
MNpencrasneHune cyHkummn pacnpeneneHus HCB yepes3 coyHKUMIO NIOTHOCTM pacnpeneneHms.

25. Matematuyeckoe oxuaaHve OUCKPETHON 1 HeENpPepbIBHOM cnyyaiHoin BennymH. OCHOBHbIE CBOMCTBA
MaTeMaTu4yeckoro OXuaaHus.

26. lucnepcmsa n cpegHee KkBaapaTtUYHOE OTKNOHEHUE CryyainHoW BennyinHbl. OCHOBHbIE CBONCTBA AMCMEPCUN.
BbluncneHve gucnepcumn ANCKPETHON 1 HEMPEPbIBHON CyYaiHbIX BENUNHUH.

27. HayanbHble 1 LeHTpanbHble MOMEHTbI K-0ro nopsiaka, B3anMOoCBsA3b MeXAy HUMU. ACUMMETPUS U IKcLecC.
28. bBuHoMmanbHbIN 3akoH pacnpeneneHus N CB, ero yncnosble xapakTepUCTUKK (MateMatnyeckoe oxuaaHme n
ancnepcus).

29. lNyaccoHosckuii 3akoH pacnpeneneHns CB, ero uncnosblie xapakTepuCcTuky (MaTematmyeckoe oxumaaHue n
ancnepcus).

30. PaBHOMepHbIli 3akoH pacnpeneneHns HCB, ero 4ncnosble xapakTepUCTUKN (MaTemMaTmyeckoe oXuaaHne un
ancnepcus).

31. MNokasartenbHbilt 3akoH pacnpeneneHns HCB, ero yncnoeble XapakTepucTrkm (MateMaTnyeckoe oXxungaHue v
ancnepcus).

32. HopmanbHbIli 3akoH pacnpenenerHus HCB, ero uncnosble xapakTepuUCcTuky (MateMatmyeckoe oxXxmaaHume,
oncnepcus). CTaHoapTHbIA HOPManbHbIA 3aKOoH pacnpeneneHus. NHterpan Jlannaca n ero npuMeHeHve ons
BbIYMCNIEHNS BEPOATHOCTM NonagaHmsa HopManbHo pacnpenenéHHoin CB B 3anaHHbIfi uHTepBan. Npasmno ?Tpéx curm?.
33. HepaseHcTBO Yebbiwesa. MoHsATE 0 3akoHax BONbWMX YACEN W LLEHTPaNbHOW NpenenbHO TEopeMe Teopun
BEPOSATHOCTEMN.

34. symepHas ACB, 3akoHbl €€ pacnpeneneHns. OoHOMepHbIe 3aKOHbI pacnpeneneHns CoCTaBnaoWwmx, nx
mMaTtemMaTn4yeckoe oOXuaaHue u gucnepcms. 3aBUCUMOCTb Y HE3ABMCUMOCTb ABYX AUCKPETHbIX CyYaliHblX BENNYMH.
Kosapuauns cnyyanHbix BENUNHUH.

35. ﬂpe,uMeT matemartmyeckoi ctatuctukm. OCHOBHbIE 3a4a4M MaTeMaTnyeckon ctaTucTk. Baanmocesab
mMaTemMaTuUyecKom CTaTUCTUKU N Teopuun Bepo;ITHOCTeVI.

36. NeHepanbHasi COBOKYMHOCTb M Bbibopka. OCHOBHbIE CNOCO6LI OpraHM3auuy BoIOOpKM (MOBTOPHLIA 1 6ECNOBTOPHbIN
ot6op). PenpeseHTatnBHOCTb BbiIBopKM. CnyyaitHas Bolbopka. BoiIGOpPOYHbI MeToA, Kak OCHOBHOW METOL,
MaTeMaTM4yeckom CTaTUCTUKW.

37. BapuaunoHHbili pag. MegnaHa u paamax BbIBopKM, NX HAX0XLEHUE.

38. CtaTucTnyeckuii psn pacnpeneneHus Bbloopku. IHTepBanbHbliA CTAaTUCTUHECKMIA PSg U ero MOCTPOEHNE.
I"pacprueckoe npencraBneHne BoIOOPKM: MOANIOH, TMCTOrPamMma, nx NoCTPOEHUE.

39. CpefiHee apudomeTmyeckoe BbIBOPKU, ero CBOMCTBA W BbIYUCNEHNE.

40. Oucnepcus Boibopky, eé CBOMCTBA U BblYMCeHMe. VicnpaBneHHast aucnepcus Bbibopkn. BaauMocesiab aucnepcuii
Mexay HUMMK.

41. NoHATME TOYEeYHOW OLEHKN HeM3BECTHOrO NapameTpa pacnpeneneHust reHepanbHor coBokynHocTu. CBoicTBa
OLLEHOK: HECMELWEHHOCTb, COCTOATENbHOCTb, 3(PJEKTUBHOCTD.

42. ToyeyHas oLeHKa MaTeMaTnyeckoro oXxuaaHns (CpefHero 3Ha4eHns) reHepanbHON COBOKYMHOCTU N €€ CBONCTBA.
43. ToyeyHas oLeHKa BEpOATHOCTM ?ycrnexa? u eé CBOWCTBa.

44. Toye4Hble OLEHKU (CMeLEHHas 1 HeCMeLLEHHAs) AMCnepcun reHepanbHON COBOKYMHOCTH, X CBOWCTBA U
B3aMMOCBA3b.

45. MeTon, MOMEHTOB HaxX0XAEeHNS! TOHEYHbIX OLEHOK. DyHKUMS npaBoononobus. MeTton MakcuManbHOro
Npaenononobusi HAXOXAEHNS TOHYEYHbIX OLIEHOK.

46. [MoHATME NHTepBaNbHON OLLEHKM (0OBEPUTENbHOIrO UHTEPBANa) HEM3BECTHOro NapameTpa pacnpeneneHns
reHepanbHoi COBOKynHocTW. [loBeputensHas BEpOSTHOCTb 1 NpeaenbHas owmbka BelGopKU.

47. JoseputenbHble NHTEpPBanbl: AN CPeOHEro 3Ha4eHNs HOpPManbHOro pacnpeaeneHns Npu N3BeCTHOM U HEU3BECTHOM
ancnepcusix.

48. MNoHaTne ctatuctuydeckon runotessl. OCHOBHbIE BUAbI TMNOTES3: NapamMeTpuyeckas n HenapameTpuyeckas, OCHOBHas
1 anbTepHaTvBHasl, NPocTas 1 cnoxHas. Kputepmin npoBepKkn rmnoTes n KpUtudeckoe MHoxecTso. Ctatuctuka
KpuTepus, eé KpUTUYeCKoe MHOXECTBO.

49. Ownbku NepBOro U BTOPOro poaa, AONyckaeMble NPU NPUHATUM rMNoTe3. XapakTePUCTMKU Ka4yecTBa KpUTepms:
YPOBEHb 3HAYMMOCTM U MOLLHOCTBIO KpuTepns. ONTUMaNnbHbIA KPUTEPUIA.

50. OcHOBHbIE NapamMeTpuyeckme rmnoTesbl 0 napameTpax reHepanbHol coBokynHocTu. Oblwas normdeckasl cxema
NPOBEPKY NapameTpuyecKor CTaTUCTUYECKON rmnoTessbl.

51. Kputepwuii xu B kBagpate. Obwas nornyeckas cxema npoBepky HerapamMeTpuHeckon CTaTuCTMHECKOR rmnoTessl o
3akOHe pacrnpefeneHnst reHepanbHON COBOKYNMHOCTM MO KPUTEPUIO X1 KBaapar.

52. TNoHsATUE OyHKLIMOHANBHOM, CTAaTUCTUYECKON U KOPPENSLIMOHHOW 3aBUCMMOCTUN. OCHOBHblE 3a4a4M CTaTUCTUHECKOrO
nccnenoBaHns 3aBMCYMOCTEN MeXy CnyYanHbIMK BEMYMHAMM.

53. MNapHblii KOPPENSLNOHHDBIA aHanu3 u ero nposeneHne. KoppensaunoHHoe None n KoppensumMoHHas tabnuua, nx
nocTpoeHue. MNpensaputenbHblil aHaNM3 KOPPENSLUOHHON CBA3MW.

54. KoathchumumeHT nnHeiHon Koppensumm, ero CBOMCTBa, OLeHNBaHMe No BbIBopke, NpoBepka 3Ha4YMMOCTH BbIGOPOYHOro
KoaghdpuLmeHTa Koppensaumn.
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55. MNapHblii TMHEHBIV PErPECCUOHHBIN aHanu3, ero NPEANoNoXeHNs 1 nposeneHue. MocTpoeHue BoIBOPOYHOTO
ypaBHeHWs NapHOW NMNHEHON perpeccun.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoOBaHUSA KOMMNETEeHLUN

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nTtb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHO".

Iins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | KonnuectBo
KOHTpONs LeATeNbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHL U 6annos
Cemectp 1

TekyLLUA KOHTPONb

MucbmeHHoe  |OByvarowmecs NonyyaoT 3aaHne NO OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB 1K peleHno 3aaad. Pabota BeINONHAETCS NMCbMEHHO AoMa U 1 28
3anaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAeHNe Matepuanom no teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNafleHNE METOAAMM, YMEHNS N HaBbIKY,
HeobXoaouMble ANS BbINOMHEHWS 3a0aHNIA.

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBepKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 2 22
BbIMO/THAETCS B MMCbMEHHOM BMOE 1 cOaETCH npenogasartento. OLLeHVIBaIOTCFI
BNafLeHne maTepmanoMm no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHve
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpems Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHbIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

CemecTp 2
TekyLLUA KOHTPONb

MucbmeHHoe  |OByyarowmecs noayyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TEOPETUYECKNX
JomauiHee BOMPOCOB Mn peleHntio 3aaady. Pabota BeInonHAETCS NMMCbMEHHO AoMa U 1 28
3afaHuve cnaércs npenogasatento. OLueHMBalOTCS BNageHWe Matepranom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe METOAAMMN, YMEHNS 1 HaBbIKW,
HeobXxoauMble A4N15 BbINOMHEHWS! 3aAaHUIA.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
pabota rony4yatoT 3a4aHunsl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 22
BbINOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenonasartento. OueHnBaTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4eckme cnocobHocTW, BnaneHne
MEeToAaMU, YMEHWNS U HaBblkW, HEOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuatowmiicsi nony4aeT BOMPOC (BONpockl) Mnbo 3apaHue (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 3
TeKkyL i KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 23 u3s 29. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 1 28
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

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

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3a8aHus Ans NpoBEpPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 22
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKkyL i KOHTPOb

MucbMeHHoe  [O6yyalolwmecs NonyyatoT 3ajaHue Mo OCBEWEHNIO OnpefenéHHbIX TeOPeTUYECKMX
JoMalHee BOMPOCOB 1N pelueHno 3aaay. PaboTta BbinonHAeTCS NMCbMEHHO AoMa U 1 28
3afaHve cnaétcs npenopasatento. OUeHVBAOTCS BNafaeHne Matepuanom no teme
paboTbl, aHaNUTUYeckne cnocobHOCTU, BNaaeHne MeToaamm, YMeHNUs 1 HaBblKu,
HeoOXoauMble ONS BbINOMHEHMS 3a0aHUIA.

KoHTponbHas |KoHTponbHas pabota npoBoAMNTCS B Yachkl ayantopHoi pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 2 22
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, YMEHMsl U HaBbIKK, HeO6XoaUMble N1 BbINOMHEHWS! 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNIVHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no sceMm temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae NpobneMHbIX CUTyaunii U peleHn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3y4eHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 00y4alowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 060UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AHUA BOBNNOTEYHBbI
POHA, OOMXKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4eBOHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS ANCUMNANHGLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OOHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npaBoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA 1 NPU N3MEHEHMM KOMMNEKTOBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

Bubnunoteka y4ebHo 1 Hay4HOW nuTepatypsl - hitp://sbiblio.com/biblio
EouHblin nopTan nHTepHeT-TecTnposaHms - hitp://www.i-exam.ru
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EcTtecTBEeHHO-HayuYHbli 06pa3oBaTtenbHbli nopTtan - http://www.en.edu.ru
WHTepHeT-nopTan pecypcos no matemartumke - http://www.math.ru
ObpasoBaTenbHblii MaTeMaTUYECKMWA CalT 4Nis CTYAEHTOB, M3YHaloLWmX BbICLYO MaTeMaTuky - http://www.exponenta.ru

9. MeToguueckue ykasaHus pisi 06yyaroLLLMXCS MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Oby4eHvie NpoxoanT B POPME NEKLMOHHBIX 1 MPaKTUYECKMX 3aHSATUM, a TakXe CaMoCTOSATeNbHON paboThl CTyAEHTOB.

Ha nekumsx nanaraetcsa TeopeTnyecknii Matepuan. Mpuy4ém KoHCNeKT nekuuii, octarowmniics y obyvarowmxcs B
pesynbTaTte UX NMPOCNYWNBaHNS, HE MOXET MONIHOCTbIO 3aMeHNTb y4ebHIKa, ero Lefb - oOpPMyINPOBKa OCHOBHbIX
yTBEPXOEHWI 1 onpeneneHuii. Mpocnylwas nekumno, obyHaroWwninicsl AONXeH 03HAKOMUTLES ¢ Bonee NoapPobHbIM
N3NOXeHNeM MaTepvana B y4ebHuKax 13 cnmcka OCHOBHOW 1 AOMOMHUTENbHON TepaTypbl.

WNayyeHune aucumnnuHbl nonpasyMeBaeT He TONbKO OBNafeHne TEOPETUYECKM MaTepuasnom, Ho 1 NonyvyeHne
NPakTUYECKMX HaBbIKOB HA ayMTOPHbIX MPAKTUYECKUX 3aHATUSIX, 4ns 6onee rnybokoro NoHMMaHust pasnenos
OUCUMMNVHBI, a TakXe pa3BuTe abCTpakTHOMO MbllWIeHWst U CNoCOBHOCTY CaMOCTOSTENBHO [OKa3biBaTb YAaCTHbIE
yTBEPXAEHUS.

CamocTosTenbHas paboTa - 370 BUA 3aHATUS, HA KOTOPOM 0by4atowmecs ¢ onpenenéHHoi AoNnein CaMoCTOATENbHOCTY
BbIMOMHSAOT Pa3/IMYHOTrO PoAa 3aAaHusi, npunaras HeobxoanMble Anst STOr0 YMCTBEHHBIE YCUNNS U NPOSIBNSAS HABBIKY
CaMOKOHTPONS U camokoppekumn. CamocTosTenbHas paboTa BKlo4aeT B ce6si: M3yyeHre TeopeTnIeckoro Mateprana no
KOHCMeKTaM Nekumii 1 y4ebHMKaM; BbINONHeHUe NHANBMAYabHbIX MMCbMEHHbIX 4OMALHMX 3a4aHWi; MOArOTOBKY K
ayauNTOPHbIM KOHTPOMbHbIM paboTaM; NOArOTOBKY K 9K3aMEHy/3a4yéTy.

Ins BbINONHEHUS UHAVBMAYANbHbLIX MMCbMEHHbBIX OMALWHUX 3a8aHui 0ByYalowWwmnincs JOMKEH NOBTOPUTD
COOTBETCTBYIOLWIA TEOPETUYECKMIA MaTepman, BHUMATENbHO, C BbINOHEHMEM BCEX AeicTBuii Ha Bymare, pasobpatb
pewéHHble Ha ayAMTOPHOM NPAaKTUYECKOM 3aHATUM NPUMEPLI 1 NOCe 3TOro NPUCTYMNUTL K PEeeHnio NpeanoXeHHbIX
3apaHuii. MNMpakTuyeckne 3aaaHns, BoINONHEHHbIE B ayAUTOPWM, NpeaHasHa4YeHbl ANs ykasaHus 0blumx MeToloB peleHus
3ajay onpenenéHHoro Trna. 3akpenuTb HaBbIKU MOXHO NLWb B pe3ynbTaTe camocTosTenbHol paboTel. [MpuMepHoe
cofepXaHue NMCbMEHHOro AoMalHero 3afaHusi npueeaeHo B pasmene 6.3 paboyeit nporpamMmbl. BeinonHeHHoe
3afaHve NpeabsBnseTcs npenoaasatenio Ans NPOoBEpKW, MOCNe Yero NPOBOAUTCS ero 3alwuTa B oopMe ayauTopHOii
KOHTPOJIbHOM paboTbl.

Mpw NOAroToBKE K ayAUTOPHbLIM KOHTPOJMbHLIM paboTaM crnefyeT NOBTOPUTb COOTBETCTBYIOWMIA TEOPETNYECKMIA MaTepuarn,
a TaKkxe NpPoCMOTPpeTb NPaKTUYeckre 3a4aHus, KoTopble pasdupanich 1 pewannuch Ha ayauToPHbIX 3aHATUSIX 1 OMa.
MpoBoanTcs KOHTponbHas paboTa No MHANBMIOYANbHLIM 3a4aHUSM, MPEONOXEHHbIM NpenogaBaTeneM, aHanormyHbIM
IOMallHUM 3a0aHusIM. Bpems BbINOMHEHMS! KOHTPONbHOM paboTbl 1 Yac 30 MUHYT. [MpuUMepHble 3a0aHns KOHTPOSbHbIX
paboT npueeneHbl B pasaene 6.3 paboyelt nporpamMmbl.

OKk3aMeH/3a4éT HaLeneH Ha KOMMNIEeKCHYO NPOBepKY OCBOEHMS AUCLMMIUHBL. [poBOANTCS B YCTHO-MUCbMEHHOI hopMe
no 6unetam. Kaxabliih 6unet cogepxmT asa TeopeTnyeckux Bonpoca u npumepbl. JaéTtcs BpeMsi Ha NOArOTOBKY K OTBETY.
OueHriBaeTcs BnaaeHe Matepuasnom, ero CUCTEMHOE OCBOEHME, CNIOCOOHOCTb NMPUMEHSITb HYXXHble 3HAHUSI, HABbIKW 1
YMEHUS NMpy peLleHn NpakTuiecknx 3aaaHuii. Mpu noarotoske K caade sk3ameHa/3aqéta cnefyet OpueHTMpPoBaThCs Ha
BOMPOChI, ykasaHHble B pasgene 6.3 paboyeli Nporpammbl U ONUpaTtbes, NPexXae BCero, Ha KOHCMeKTbl NEeKUUi 1
pekoMeHa0BaHHbIe NCTOYHMKM UHGpopMaLmm, Becb 06 bEM paboTbl peKoOMeHAyeTCsl pacrnpenensiTe PaBHOMEPHO Mo AHSIM,
0TBEEHHbIM OJ18 NMOATOTOBKM K 9K3aMeHy/3a4éTy U KOHTPONMPOBaTb KaX bl feHb BbIMONHEHUS paboThl.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKOUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMNOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moayo)

MatepuanbHo-TexHN4YecKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKNIOYAET B cebs
cnenylowme KOMNOHEHTbI:

MomelleHnst ofisi CaMOoCTOSITENbHOM PaboTbl 0BYYaWUXCS, YKOMMNIEKTOBAHHbIE CMELUannu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIOHYEHMUS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
JOCTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONst pacrneyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
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Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnaMm ®IFOC BO n yuyebHbiM nnaHom no HanpasneHuto 15.03.02
"TexHONnorn4yeckne MalwmHbl 1 06opynoBaHme" 1 NPONK NOAroToBKM "MalmrHbl 1 annapatbl NULLEBLIX MPOVM3BOACTB".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.18 Matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 15.03.02 - TexHonornyeckme MawmHbl n 06opyanosaHue

Mpodpmnb NoAroToBkM: MalwwmHbl M annapartbl NWEBbIX NPOU3BOACTB
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: 3a04HOE
SA3bik 0by4eHmns: pycckuii
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Bnagmmupckuii .M., MopcTtko A.B., Epycanumckunin 9.M. MaTtematuka. Obwumii kypc: Y4ebHuk ans 6akanaspos. -Cl16.:
WN3a-8o 'JlaHb', 2008. -960c. ISBN: 978-5-8114-0445-2. Pexwum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=634. (673k3.)

2. Mbiwknc A. L. Nekuunn no Beicwe matematuke: yueb. nocobue. -Cl6.: M3a-s8o 'MaHb', 2009. -688¢. ISBN:
978-5-8114-0572-5 Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_id=281. (46 ak3.)

3. MNMucbMeHHbIA [.T. KOHCNekT nekuuii No Beicwei MaTeMaTke: NONHbIA Kypc. Y4ebHuk ons By3o.. -M.: Aipuc-npecc,
2009. -608c. (61 2k3.)

4. 29. 3afayHuK Mo BbiCle MatemaTuke ans By3oB: YyebHoe nocobue /nog pea. A.C. Mocnenosa. -ClM6.: N3a-8o
Nanb', 2011. -512c. ISBN: 978-5-8114-1024-8 (http://e.lanbook.com/books/element.php?pl1_id=1809).

5. 3apayHunk no BbicwWwel MateMaTrke ons By30B [TekcT] : yuebHoe nocobue / B. H. 3emckos [u op.] ; non pexn. A. C.
MocnenoB.a .- 3-e n3g., ctep .- EkatepuHbypr : Map-8o ATI, 2015 .- 512 ¢ : un. - (Y4ebHmk ons By3os. CneumnanbHas
nuteparypa) .- MNpun.: c. 498-509 .- B nep .- ISBN 978-5-8114-1024-9 : 550-00 . (100 ak3.)

JononHuTtenbHas nuteparypa:

1. AHToHOB B.W., Konenesnd ®.M. SnemeHTapHas Mmatemartumka onsi nepeokypcHuka: YuebHoe nocobue. -Cl6.: Nag-so
TNanb', 2013. -112c¢. ISBN: 978-5-8114-1413-0 Pexum goctyna: hitp://e.lanbook.com/books/element.php?pl1_id=5701.
(9P)

2. AnToHoB B.W., Konenesuny ®.1. Matematuka. MIHTepHeT-TecTpoBaHme 6a30Bbix 3HaHWii: YyebHoe nocobue.
-CN6.:M3a-Bo 'MaHb', 2010. -160c. ISBN: 978-5-8114-1080-4 Pexum pocTyna:
http://e.lanbook.com/books/element.php?pl1_id=599. (OP)

3. HaHko MN.E., Monoe A.l'., KoxesHurkoBa T.51. Bbicluas MmatemMatuka B ynpaxHeHusix 1 3agadax: Y4eb. nocobue ons
By30B. B 2-x yactsix. Yactb I: -M: OHWUKC: Mup n obpaszosaHue, 2008. -368c. (11 ak3.)

4. Danko MN.E., Monos A.Il"., KoxesHukosa T.5. Bbicas matemaTiika B ynpaxHeHusx 1 3agadax: Yueb. nocobvie ans
By30B. B 2-x yactax. Hactb 2: -M: OHUKC: Mup v obpazosaHue, 2008. -448c. (19 ak3.)

5. KyaHeuos J1.A. C60pHUK 3amaHuii No Bbicwe MaTtemaTke. TUNOBbIE pacyeTbl [ONeKTPoHHbIN pecypc] : y4eb.
nocobue - OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NlaHb, 2015. - 240 c. - Pexum poctyna: https://e.lanbook.com/book/4549

6. Kypc Bbicwen matematnku. Beenernve B Matematmyeckuin aHanus. dudpdpepeHumanbHoe ncymcnenue. Jllekumm un
npakTrkym: YuebHoe nocobve. /Mog obw. pea. .M. MeTpywko. -Cl16.: 'MaHe', 2009. -288c. ISBN: 978-5-8114-0578-7
Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=302. (29 ak3.)

7. Kypc Bbicwer matematunkn. IHTerpansHoe ncumcnernme. PyHKUMM HECKOMNbKMX NepeMeHHbIX. duddepeHumnanbHbie
ypaBHeHus1. Jlekummn 1 npakTukyMm: YyebHoe nocobue. /Mon obw. pen. .M. Metpywko. -CM6.: 'NaHe', 2008. -608c. ISBN:
978-5-8114-0633-3 Pexxum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=306. (29 ak3.)

8. Kypc BbiCliel MaTeMaTrku: KpaTHbIe MHTEerpasbl, BEKTOPHbIA aHanun3: nekumm 1 npakTrikym: y4eb. nocobve aons
CTy[LEHTOB BY30B Mo Hanp. 'TexHudeckume Haykn' /Mog obuw. pen. .M. MeTtpywko. -Cl6.: 'MaHb', 2008. -320c¢. (29 ak3.)

9. Kypc Bbicliel MaTeMaTku: TeOprsi BEPOSTHOCTEN: NEKLUUM 1 NPaKTUKyM: y4eb. nocobre ons CTyLeHTOB BY30B M0
Hanp. 'TexHunyeckme Hayku' /Mog obw. pen. N.M. Metpywko. -ClM6.: 'NaHp', 2008. -352¢. (29 ak3.)

10. Mbiwkunc A.Ll. Matemartuka ons TeEXHUYECKNX By30B: crieunansHble kypebl. -Cl16.: 13a-so 'Naxb', 2009. -640c. ISBN:
978-5-8114-0395-0 Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=282. (50 ak3.)

11. MNMucbmenHbin . T. KoHCnekT nekumin no sbicwen matematmke: B 2-x 4. Y.1: Tpuauatb wectb nekumi.- M.:
Alipuc-npecc, 2008. -288c. (71 ak3.)

12. NucbmeHHbIn O.T. KoHcnekT nekuui no Bbicwen matematuke: B 2-x 4. Y.2: Tpuauatb natb nekumi. - M.:
Anpuc-npecc, 2008. -256¢. (83 ak3.)

13. CHopHuK 3amay no matematuke ons By3oB. Yueb. nocobue ans ctyneHTor By3os. /ABpamosa B.B., BukuypuHa J1.X.,
Baneesa M./. n op.; nogn pen. Kotnsapa /.M., Yrnoea A.H.; 5-e nsg., nepepab. n non. -Hab. Yenxbl: N3a-8o Kawm. roc.
WHX.-3KOH. akag., 2006. - 472c. (Mpud MuHuctepcta obpasosaHus 1 Hayku Pd) (11 aka.)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 27 us 29. Bl YHH

ARl | AL O



Mporpamma oncumnnmHel "Matematuka"; 15.03.02 "TexHonornyeckmne mMawmHbl 1 obopynosaHme”.

14. CO60pHMK 3a4a4 Mo BbiCLER MaTeMaTrKe: C KOHTPONbHbIMU pabotamu: 1 kypc: y4eb. nocobue ons CTyEHTOB By30B
/Mynry K.H, Mucbmernbin O.T., ®eaun C.H. n op. -M.: Aiipuc-npecc, 2011. -576¢. (41 ak3.)

15. CHopHMK 3a[ay No BbICLLE MaTeEMATUKE: C KOHTPONbHbIMK paboTamu: 2 Kypc: y4eb. nocobre ans CTyneHTOB BYy30B
/Mynry K.H, HopwuH B.IM., NMucbMennbin O.T. n ap.; noa. ped. ®eamHa C.H. -M.: Ainpwuc-npecc, 2011. -592¢. (40 ak3.)

16. CbopHMK 3apaHuii no Mmatematuke. /Abpamosa B.B., 3aitHues P.M., Cadhapos A.C. non pen. Kotnspa J1.M.,
3aitHnesa P.M. -Hab. YenHbl: IH3KA, 2006. - 425c¢. (286 3k3.)

17. Wunayes B. C. Boicwas matematvka [OnekTpoHHbIin pecypc] : yuebHuk / B.C. lWunayes. - Mocksa: MIH®PA-M, 2018.
-479c. - (Bbicwee obpasoBaHue).- Pexum noctyna: http://znanium.com/bookread2.php?book=945790. (3P)

18. lunayes B. C. 3agayHuk no BbiClE MaTeMaTrke [OnekTpoHHbIn pecypc]: ydebHoe nocobue / B.C. Wnnayes. - 10-e
u3ga., ctepeotun. - Mocksa: MIH®PA-M, 2018. -304 c. - (Bbiciuee obpazoBaHue).- Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=927763. (9P)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.18 Matematuka

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

HanpasneHnne nogrotosku: 15.03.02 - TexHonornyeckme MawmHbl u 06opyanoaHue
Mpodhunb noarotoskun: MawwnHbl 1 annapaTbl OWWEBLIX NPOU3BOACTB
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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