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

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

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

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHUUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrliK-6 MCMONb30BaHNEM OCHOBHbIX 3aKOHOB €CTECTBEHHOHAYYHbIX AUCLUMAUH B

NpodbeccrmoHanbHoOM NesiTeNbHOCTH, MPUMEHEHNEM METOLOB MaTEMaTN4EeCKOro
AHaNM3a U MaTeMaTU4eckoro (KOMMbOTEPHOro) MOOENMPOBaHMS, TEOPETUYECKOrO U
3KCMEPUMEHTaNbHOro UccnenoBaHmst

OrK-7 CMOCOBHOCTBIO BbISIBUTb €CTECTBEHHOHAYYHYIO CYLWHOCTb NPo6nem, BO3HMKAMWYX B
xo4e NpodoeccnoHanbHom 0eaTenbHOCTH, MPUBAEYb UX OS5 pelleHns
COOTBETCTBYIOWNIA PU3NKO-MaTEMATMYECKNIA annaparT

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

0 PONM camoopraHM3aLun 1 camoobpas3oBaHUS B COBPEMEHHOM LMHAMUYHO Pa3BMBAOWEMCS MUPE, B
oopMMpoBaHMM NPOdPeCCHOoHabHbIX KOMNETEHLMI;

TEOPETMYECKME OCHOBbI U METOAbI MPUMEHEHUS PA3LAENOB NMHENHOR anrebpbl, BEKTOPHOI anrebpbl U aHanMTMYeCKOon
reomMeTpuu; onddepeHunanbHoro N MHTErpanbHOro NCYUCNeHns; aupgepeHunanbHbiX ypasHEHWA; YACTOBbIX U
PYHKLMOHaNbHbIX PSO0B; TEOPUN BEPOATHOCTEN U MaTeMaTtuyeckon cTaTUCTMKK B NpodpeccroHanbHom
HesTeNnbHOCTH,

cnocobbl BblAENEHNS ECTECTBEHHOHAYYHOW CYLLHOCTY NPO6NEM, BOHMKAIOWMX B X04e NPOeCCnoHanbHoii
LeATENbHOCTU, METOLbl MPUBNEYEHNS )1 UX PELIEHNS COOTBETCTBYIOILMIA (DU3MKO-MaTeMaTMHeCKUiA annapar.

JonxeH ymeTb:

OopraHn3oBbiBaTb CBOE pa6o'-|ee MeCTO; 3pPEeKTMBHO NCNONb30BaTb pa6oqee Bpems, cocpenorta4ymBatbCcs Ha
rMaBHOM; OCYLECTB/ATb NOUCK AOCTOBEPHON MHADOPMALINKU U3 Pa3NNYHbBIX UICTOYHUKOB 1 CAMOCTOSATENIbHO OBflageBartb
MareMaTuyeCKMMN 3HAHMSMU U HaBblKamMn X NPYMEHEHNS B NPOJOECCUOHANIbHOM OeATEeNbHOCTY;

MCMONb30BaTbh MaTeMaTM4yeCckuin annapart B I'IpO(*)eCCI/IOHaﬂbHOIZ 0eATeNnbHOCTU; NPOBOANTb paCHéTbI Ha OCHOBE
NOCTPOEHHbIX MaTeMaTU4eCKunx mMogaenen;

BblOenATb eCTeCTBeHHOHaYy4YHYO CYWHOCTb r|po6neM, BO3HMKaAKOWMX B XoOe ﬂpOCpeCCI/IOHaJ'IbHOI7I NeATeNIbHOCTHN,
npunenekatb UX Ons peweHns COOTBGTCTByIOLI.I,I/IVI Ct)I/I3I/IKO-MaTeMaTI/I'-IGCKVII7I annapart.

JonxeH BnaneTb:

YMEHVEM MNAHUPOBATL NIMYHOE BPEMSI, MPaBUIbHO OPraHW30BaTb CBOM TPYA; CMOCOBHOCTBIO K CaMoaHanuay,
CaMOKOHTPONIO 11 caMooBpasoBaHuIo.;

TEOPETUYECKMMU OCHOBAMU 1 METOAAMU NIMHENHOMN anrebpbl, BEKTOPHOM anrebpbl 1 aHANMTUHECKON FreoMeTpum,
maremartnyeckoro aHanuaa, anddoepeHumnanbHbiX ypaBHEHWIA, TEOPUN BEPOATHOCTEN U MaTeMaTnieckom CTaTucTuku;
HaBblkaMu NPUMEHEHNs COBPEMEHHOIro MatemMatnyeckoro MHCTpPYMeHTapus Onsa peweHns npuknanHblx 3anad B
npodeccuoHanbHom AesTeNbHOCTH,

CMOCOBHOCTbIO BblAENATb eCTeCTBeHHOHAaYy4HYI0 CyWHOCTb npo6neM, BO3HMKAKOWMX B X04e NpodoecCcnoHanbHom
0eaTenbHOCTN, MeToaamn UCrnonb3oBaHNs ONs Ux peweHns COoTBETCTBYIOWEro Pusnko-MaTeMaTmyeckoro annapara.
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JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
CaMOCTOSITENIbHOMY MPUHSTUIO PELeHNs, NP HeobX0AMMOCTH, NCMONb30BaTh METOAbl caMo0bpa3oBaHUS;

NPYMEHATb pe3dynbTarbl OCBOEHUS OCHOBHbIX 3aKOHOB MaTeMatnyeckKnx AUCLUMNINH B MPOdpeccroHanbHon
neAaTenbHOCTN, NpuMeHeHneM MeTooB MaTteMaTnyeckoro aHann3a n maTtemMaTn4eckoro (KOMI'IbIOTepHOFO)
mMogennpoBaHusa, TeopeTnHeckoro 1 skcnepmMeHTanbHOro nccnenoBaHus,

BbISIB/ISITb €CTECTBEHHOHAYYHYIO CYLWHOCTb NPOBNEM, BOSHVKAIOWMX B X0€ NPOPECCUOHANBHOW OEATENBHOCTH,
npuBnekaTb Ans NX peLeHns

COOTBGTCTByPOI.LI.I/IVI husn KO-MaTemMaTunyeckum annapart.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.6.7 OucumnnnHbl (Mogynn)" OCHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoi nporpammel 08.05.01 "CTponTenbCTBO YHUKANbHBIX 38aHWIA 1 coopyXeHuit (CTponTenscTBo
aBTOMarucTpanei, asapoapoMOB 1 CcneumanbHbIX COOPYXeHNIA)" 1 0THocKTCA K 6a3oBoli (06LWenpodeccnoHanbHOM)
YyacTu.

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

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy obyyaloLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLUMNNHBI cocTaBnsieT 16 3a4eTHbIx(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTtakTHasi paboTa - 192 yaca(oB), B TOM 4ucne nekumm - 70 yaca(oB), npaktTuieckne 3aHatms - 122 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW PaboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 312 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMNAMHDBI: 3a4eT B 1 CEMeCcTpe; 9K3aMeH BO 2 CEMeCTpe; 9K3aMeH B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHOW U CaMOCTOATEeNbHOM paboTbl NO AUCLUNIUHE (MOAYIIO)

Bupabl n yacobl
KOHTaKTHOW paboTbl,
Paspenbl pucuMnavHbl / MX TPYAOEMKOCTb CamocTtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. Onpegenutenn. 1 2 3 0 8
2. [Tema 2. Matpuupbil. 1 2 4 0 10
Tema 3. Cnctembl TMHENRHbIX
8. anrebpanyeckmx ypaBHEHUIA. 1 3 6 0 15
4 Tema 4. ApuchmMeTn4eCcKuin BeKTop. 1 1 3 0 7
" |BekTOpHbIE NPOCTPaHCTBA.
5. |Tema 5. BekTopHas anrebpa. 1 3 6 0 15
6. Tema 6. lMpsiMble NUHUK 1 NAOCKOCTMW. 1 3 8 0 19
Tema 7. KprBble 1 NOBEPXHOCTHN
7. BTOPOro nopsaka. 1 2 4 0 10
Tema 8. KoMnnekcHble Yyucna.
8. |MHorouneHbl 1 anrebpanyeckue 1 2 2 0 6
YpaBHEHUS.
Tema 9. MHOXecTBa 4Yucen.
9. |devicTButenbHble yncna. PyHKUMs 2 2 4 0 6
OJHOI NepeMeHHO.

CrpaHnua 4 13 31.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 10. MNMpenen yncnosoim

10. nocnenoBatenbHOCTU, PyHKUMN. 2 3 5 0 10
Tema 11. HenpepbiBHOCTb (OYHKLNN.

1. Toukmn paspbiea. 2 1 2 0 8
Tema 12. lMponssogHbIe U

12.[ondpdpepeHumnansl yHKLUN OOHON 2 3 6 0 11
NEPEMEHHON, X NPUNOXEHNS.
Tema 13. UccnepoBanue doyHKUMIA C

13.[nomoLbio NPOM3BOOHbIX, NOCTPOEHUE 2 3 6 0 9
NX rpacorKoB.

14.[Tema 14. dyHKUNS N-NEPEMEHHbIX. 2 1 1 0 4
Tema 15. NMpomnssogHble 1
andodpepeHumanbl yHKLUN

15. N-nepeMeHHbIX. DNEMEHTbI TEopUU 2 2 5 0 9
nons.
Tema 16. SKCTpEeMyMbl PYHKLNIA

16. HECKOSbKUX NePeMEHHbIX. 2 1 3 0 8
Tema 17. HeonpenenéxHoln

17. WHTErpan. 3 6 9 0 27
Tema 18. OnpenenéHHbln nHTerparn.

18.|HecobCcTBEHHBIE MHTErPANbI. 3 4 6 0 18
KpaTtHble nHiterpans.
Tema 19. dudbdpepeHumanbHble

19. YpaBHEHUS NEPBOro Nopsaka. 3 4 6 0 18
Tema 20. JudpcpepeHumanbHble

20. YPaBHEHUS BbICILMX NOPALKOB. 3 4 6 0 18

21.[Tema 21. Yucnosble psabl. 3 4 6 0 18

22.|Tema 22. ®yHKUMOHANbHbIE PSabI. 3 3 6 0 17
Tema 23. KombrHaTopuka.

23.|CnyyaiiHble cobbITUS 1 UX 3 5 7 0 20
BEPOSATHOCTM.

24.|Tema 24. Cny4aliHble BENNYMHDI. 3 3 4 0 13
Tema 25. OcHOBbI MATEMATNYECKOWA

25. CTaTUCTUKN. 3 3 4 0 13
Ntoro 70 122 0 312

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. Onpenenutenm.

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsiaka n. Ceoictea onpenenutenei. BelumcneHne onpenenvutenein MaTpulbl
2-ro u 3-ro nopsiaka. Mpaewno TpeyronbHuka. MuHopbl 1 anrebpanyeckne LOMNOMHEHNS. BelumcneHne onpenenntenei
MaTtpurubl 4-ro U N-ro nopsiaka cnocobamu pasnoxeHUs Mo aNeMeHTaM CTPOKM UK Pa3noXeHus no aneMeHTam ctonbua.

Tema 2. Matpuubl.

OnpepeneHne matpuupbl. Buobl Mmatpuu. PaseHcTBo matpuu. Jenctens Han matpuuamm. CBONCTBa onepaumnini CnoXeHus
N YMHOXEHUS Ha YMCNOo, yMHOXeHMs Matpul. MuHop k- oro nopsaka. basucHeiin MuHop. PaHr matpuubl. OneMeHTapHble
npeobpasoBaHs MaTpuL,. DKBUBANEHTHOCTb MaTpuL. BeiuncneHnve paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLWeECTBOBAHUS 1 OCHOBHbIE CMOCOObI €€ HaxoXaeHus. MaTpuyHble YpaBHEHUS, UX PELIEHNE.

Tema 3. Cuctembl TMHENHDbIX anrebpanyecknx ypaBHEHUMN.

OcHosHble onpenenexHms 1 noHatus. Martpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CIAY
meTonoM obpatHoi MaTpuubl. opmynbl Kpamepa. 9nemeHTapHble npeobpasosaHns CI1AY. PeweHune CJTAY metonom
Maycca. OLHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA X peleHnii. PyHaameHTanbHas cMctTema peweHuin
(PCP), eé HaxoxoeHue. MpeactaBneHne oblero peleHns oaHOPOAHON cuctembl Yepes OCP.

Tema 4. ApuchmeTnyeckum BektTop. BeKTopHble npocTpaHcTBa.

MoHAaTMe n-MepHOro apumMeTn4eckoro BekTopa. PaBeHCTBO BEKTOPOB, AeNCTBUS Hal HUMmK. CkansipHoe npom3seaeHme
apundmMeTnyecknx BEKTOPOB. [oOHATNE CMCTEMBI BEKTOPOB, €€ NMHENHO 3aBUCUMOCTY 1 He3aBucumocTn. N-mepHoe
NIMHENHOE BEKTOPHOE NpocTpaHcTBo R”n, ero 6asnc. KoopamHatel Bektopa B R n. EBKNMAOBO NPOCTPAHCTBO.

am PAEKTPOHHBH
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Tema 5. BektopHas anrebpa.

MoHsATne reoMeTpmn4eckoro eeKkropa. OnuHa BEKTOpa, yroa mexany HUMu. PaBeHcTBO BEKTOPOB. OpT BEKTOopa. I'IpoeKme
BEKTOpa. Fpacpw-leCKme LencTBnsa Hapg BEKTOpaMu. KOJ'IHVIHeapHOCTb M KoMnna-HapHOCTb BEKTOPOB. baswnc nnockocTtn,
NPOCTPaHCTBA. KOOp,EI,I/IHaTbI BEKTOpa. JInHenHbIe onepauun Hang BeKTtopamu B KOOp,EI,I/IHB.THOI7I popme. I'Ip9|M0yroana9|
OekKapTtoBa cuctema KkoopgunHart. Pa,ElI/IyC-BeKTOp M KoopOMHaTbl TOYKN. PeweHne I'IpOCTeI7IUJI/IX 3anad BeKTOpHOI7I
anre6pb| B KOOp,D,VIH&THOI7I hopme (Bbl'-II/ICﬂeHI/Ie ONNHbI N HAanpaBiAarWwWnX KOCMHYCOB BEKTOPA; KOOpPpOMHAT BEKTOopa,
3a4aHHOro Byms 1o4KaMun; pacCTtosaHnAa Mexny To4KkaMim; KoopanHaTt TOHKN, nensuwen OTpEe30K ﬂOﬂOﬂaM). CKanﬂpHoe
npoun3eeneHme BeKTopos, ero CBOWCTBA, Bblpa>XeHne B KOOp,D,I/IH&THOVI hbopme, NpuMeHeHWe onga peleHns
reoMeTpunHeckumnx 3agad (Bbl‘-II/ICJ'IeHI/Ie yrna mexay BeKtopamu, OJinHbl BEKTOPA, NPpoeKUunn BEKTOpa Ha BeKTOp). Ycnosue
nepneHankynapHoOCT BEKTOPOB. BeKTOpHOG M CMeLlaHHOe npon3eeneHnsa BeKTopos, X onpeneneHuns, CBOWCTBa,
BblpaXeHuns B KOOp,EI,I/IHaTHOI7I popme, NpMMeHeHUs oNs peleHns reoMeTpnuyecknx aanay (Bbl'-II/ICﬂeHI/Ie nnowanemn
TPeyrosibHMKOB 1 napannienorpammos, 06bEMOB TeTpasapos n napannenenmne,n,os). Ycnosus napannenbHoOCTnN n
KOMMNaHapHOCTN BEKTOPOB.

Tema 6. NpsiMble TMHUKM N NNOCKOCTU.

MpsiMas Ha nnockocTy. HopManbHbIi 1 HanpaBnsoWmMi BEKTOPbI NPSMO. PaanuyHble BUAbl ypaBHEHW NPSMO Ha
nnockocTu. CocTaBneHne ypaBHeHW NpsaMoin. PaccTosiHie OT ToYKM [0 NPsSIMONA. Yron Mexay AByMs npsmbiMi. Touka
nepece4eHus NpsiMbix. YCNoBMS: NapannenbHOCTU U NeprneHanKyNapHOCTY ABYX NpsiMbiX. MnockocTb. HopMarnbHbii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnnyHbie Buabl ypaBHeHUi nnockocT. CocTaBneHne ypaBHEHWM NNoCKOCTH.
B3avMHoe pacnonoxeHue OByx NnockocTei. PacctosiHMe oT To4YkM A0 nnockocTu. MNpsmasi B NpocTpaHCTBe.
Hanpagnsiownin BEKTOp NPSIMONA, ero HaxoxaeHue. PasnuyHble BUAbI ypaBHEHWI NPSIMOV B NPOCTpaHcTBe. BaaumHoe
pacronoxeHve LByX NPsIMbIX B NPOCTpaHCcTBe. B3avMHoe pacnonoxeHue npsiMoli 1 NIocKoCTy.

Tema 7. KpuBble u NOBEPXHOCTU BTOPOro Nopsiaka.

MoHsiTMe anrebpanyeckoit KPUBOM BTOPOro Nnopsiaka, nx knaccugoukaums. OKpyXHOCTb U 3A/IAMNC, UX KAHOHWYecKne
ypaBHeHusi, oopMa, XxapakTepucTrkn. MNocTpoeHre OKPY>XHOCTW 1 3nunca, 3aiaHHbIx oblwmM ypaeHeHuneM. Munepbona
1 napabona, ux KaHoOHMYeCcKue ypaBHeHNs, opMa, xapakTepucTuku. MoctpoeHre runepbonbl 1 Nnapabonbl, 3a8aHHbIX
obwum ypaBHeHneM. Anrebpaunyeckrie NoBEPXHOCTM BTOPOro Nnopsiaka (cgpepa, anauncona, runepbonovapi,
napabonounabl, LANMHAPGI), UX KAHOHUYECKME YPaBHEHUS 1 dhopMa.

Tema 8. KomnnekcHblie uncna. MHorouneHb! u anre6pauqecxue YpaBHeHus.

KomnnekcHble Yncna, ux reometpuyeckoe nsobpaxeHve Ha NnockocTu. PasnuyHbie (oopMbl 3anMc KOMMIEKCHbIX
yncen. NeicTBus Han KoMnnekcHbiMu Yncnamu. dopmyna Myaspa. 3BnedyeHne KoOpHs N-0i CTENEHN N3 KOMMNEKCHbIX
yncen. MHorouneHsl 1 anrebpavyeckune ypasHeHus. OcHoBHas TeopeMa anredpbl MHorouneHos. Teopema Beay.
PasnoxeHne MHOrO4YNEHOB Ha NMHENHbIEe 1 KBaapaTUYHbie MHOXMTENU. HaxoxaeHne KopHen anrebpandyeckmx
YypaBHEHWN Ha MHOXECTBE KOMMNEKCHbIX YMcen (B YaCTHOCTW KBaAPAaTHOrO ypaBHEHMS).

Tema 9. MHOXecTBa uucen. [lencTButenbHble Yncna. PyHKUUSA OLHON NepPeMeHHON.

MHoxecTBa uncen. [lencTBUTENbHBIE YACna, MOLYNb YACNA U ero cBoncTBa. Yncnosble npoMexyTkn. OKPeCTHOCTb
TOUKM (KOHEeYHoI 1 6eckoHeuHoi). MoHsThe doyHKuMKU. Cnocobbl 3aaaHuns doyHkumMKn. EctectBeHHas obnactb
onpeneneHns n rpadprk goyHkUMn. OCHOBHbIE 31IEMEHTBI MOBEAEHUS (OYHKLMM (OrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTb). OCHOBHbIE 3neMeHTapHble goyHKumMKU. ObpaTtHas goyHKuMs. CnoxHast
OyHKUMS. DneMeHTapHble OyHKLMK U nX knaccugomkaums. MNoctpoeHune rpadonkoB goyHKLIMIA.

Tema 10. NMpepen uncnoson nocnenosare/lbHOCTU, PYHKLIMN.

Yucnosas nocnenoBatenbHOCTh U eé npeaen. MNpraHak CXo4MMOCT MOHOTOHHOW Y/CNIOBOM NOCNeA0BaTeIbHOCTY.
Yucno e. Onpenenerusi npenena doyHkumnm. OgHOCTOpOHHMe npeaenbl. beckoHevyHo Bonblwime n 6eckoHEeYHO Marble
PYHKLMK, UX cBoicTBa. HeonpenenéHHole BoipaxeHus. OCHOBHbIE TeopeMbl 0 Npenenax yHKUMA (06 orpaHUYeHHOCTY
PYHKLMW; O CBSI3M ¢ BECKOHEeYHO Manol doyHKLMe; apudoMeTiyeckre CBoCTBa Npeaenos; o Npeaene afeMeHTapHom
yHKUMK). MpenenbHbI Nepexon B HepaBeHcTBax. MNepBblii U BTOPOR 3aMedatesibHble Npeaenbl, X NpUMeHeHre npu
BbIYMCIEHU NPenenos.

Tema 11. HenpepbiBHOCTb PyHKLUUKN. TOUKU pa3pbiBa.

OnpegneneHns HenpPepbIBHOCTY CPyHKLMK B To4Ke. [OHSATUE HENPEePLIBHOCTM cnpaBa 1 cnesa. HenpepbiBHOCTb
3NeMEeHTapHbIX (OYHKLMA. TOUKM paspbiBa (PYHKLMM 1 1X kKnaccudomkaums. HenpepblBHOCTb ¢PyHKLMM HA MHOXECTBE.
OCHOBHble CBOMCTBA (PYHKLIMIA, HENPEPbLIBHBIX HA OTPE3Ke (06 OrpaHNYeHHOCTM (OYHKLMUK, 06 obpalleHnn eé B Hynb, O
HanBONbLIEM N HAUMEHbLIEM 3HAYEHNSIX CPYHKLIMN).

Tema 12. NMpoussoaHble  aucpcbepeHumansl oyHKLUUM OQHON NepeMeHHOMN, X NPUNOXEHNUS.

MpupaleHne dyHkumn. OnpegeneHne NPoOM3BOAHOM N €€ reoMeTpuYeckunin cMbicn. HenocpeacTBeHHoe HaxoXaeHve
npon3soLHoNi. Tabnuua nponsBOLHbIX OCHOBHbIX 3NEMEHTAPHbIX (PYHKUMIA. MpocTeiiwmne npaBmna HaxoxoeHus
nponssoaHon. MNponssoaHas cnoxHom dyHkumn. Jlorapudommyeckas npovwssogHas. lNpovnssoaHas
CTeneHHOo-nokasaTenbHon pyHkumn. MponssoaHas yHKUMKM, 3a-AaHHOW napameTpuyecku. MNoHaTre
andpcbepeHumpyemocTn dyHkumun. dudbdpepeHuman gyHKummn. NponssoHble 1 auddepeHumanl BbICIIMX NOPSLKOB.
MprmeHeHre nepBoro audcepeHLmana B NpubnnxEHHbIX BbIYUCNEHNSX. Y PABHEHUS KacaTeNnbHON 1 HopManu K
nnockoi kpusoi. OCHOBHbIE TeOpeMbl 0 andpdoepeHumpyembix yHkumnax (Ponns, Narpavxa, Koww). Mpasnno
NonuTans n ero NpUMeHeHne Ons packpbiTUa HeonpeaenéHHocTel.

Tema 13. UccnepoBaHue coyHKLMIA C NOMOLLbIO MPOU3BOAHbIX, MOCTPOEHUe uxX rpachmkos.
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Cxema npoBegeHus NOAHOro ncenenoBaHns yHkumMm. CtaumoHapHbIe U KpUTUYECKre To4KM coyHKumn. BospacTtaHue u
ybbIBaHNe (PyHKLIMKN, HAXOXAEHUE YHaCTKOB MOHOTOHHOCTU (OYHKLMN. JloKanbHbIe 3KCTPEMYMbl (OYHKLIUK, YCOBUS NX
CYLWECTBOBAHUS U HaxoxaeHue. Hanbonbliee 1 HauMeHbluee 3HaYeHNs ANGEPEHLMPYEMOR OYHKLIK HA OTPE3Ke, UX
HaxoxaeHue. BbinyknocTb 1 BOFHYTOCTb (OyHKLMK. ToUkM nepernba, yCnoBust Ux CyLeCTBOBAHNS 1 HAXOXAEHUE.
BepTrkanbHbie 1 HAaKNOHHbIE aCMMNTOTbI Fpadouka OyHKLMM, YCIOBUS UX CYILECTBOBAHMA 1 HaxoxaeHue. [octpoeHne
rpadouka oyHKLnN.

Tema 14. DYHKUMNSA n-NepeMeHHbIX.

MoHATMSA N- MEPHOW TOYKK, N- MEPHOIO apudpMeTmdeckoro npoctpaHcTea R n. MHoxecTea Touek B R*n. OkpecTHOCTb
Touku. Knaccungoukaums todek. MNoHsTne oyHKUMM ABYX, TPEX, N nepeMeHHbIx. ObnacTtb onpeneneHns un rpagouk
dOyHKUMK. JTInHKUM ypoBHS. [onHOe 1 YacTHble npupalweHns yHKuuK. MNMoHATua npenena n HenpepbliBHOCT GHT.
Caoiictea PHI1, HENpepbIBHbLIX B OrpaHUYeHHO 1 3aMKHYTO 0bnacTtu.

Tema 15. NMpousBogHbie n audpdoepeHumanbl OYHKLMKU N-NepeMeHHbIX. DNeMeHTbl TEOpUM Nons.

YacTHble Npon3BOAHbIE MEPBOro Y BbICILMX NOPSAKOB, X HaxoXdeHne. He3aBUCMMOCTb CMeLaHHbIX MPOM3BOOHbIX OT
nopsaka anddepeHumposanus. NoHatne andpdpepeHumpyemoctn ®HIT B ToUke, yCnosusa onggpepeHumnpyeMocTu.
MonHble anddpepeHumansl @HIM nepsoro v BeiCWNX NOPSAKOB. [NpuMeHeHre nepeoro anddepeHumnana s
NPVBANXEHHBIX BbIYMCNEHUSX. YacTHble NponaBoaHble PHI, 3anaHHbIX HesBHO. [pou3BoaHas Mo HaNpPaBNEHUIO K
rpaameHt ®HI1, B3aMmMocea3b Mexay HU-mu. KacaTtenbHast NNoCKOCTb U HOpManb K NOBEPXHOCTU. MMOHSATUS cKansapHOro
1 BeKTOpHOro nonen. duddepeHunanbHble onepaunm Teopun Nons (rpaiueHT, AuBepreHums, potop, oneparop
Nannaca).

Tema 16. SkcTpemMyMbl (PYHKLIMA HECKO/IbKNX NepeMeHHbIX.

CraumoHapHble 1 Kputnyeckue To4kun. JlokanbHblii 6e3yCnoBHbIN 9KCTPEMYM COYHKLMM OBYX NePEMEHHBbIX, Heobxoammoe
N 0OCTaTOYHOE YCNOBUS €ro CYLLECTBOBAHMS 1 HaxoxaeHne. Hanbonbluee 1 HanMeHbluee 3HaYeHUs!
OngochepeHUMpyeMolt coyHKLIMN OBYX NEPEeMEHHbIX B OrpaHNUYeHHOM 3aMKHYTo 06nacTtu, nx HaxoxaeHue. MNMoHsTne ob
YCNOBHOM aKcTpemyme ®OHIT.

Tema 17. HeonpepenéHHbIn UHTErparn.

MepBoobpasHas pyHKLMW 1 €€ OCHOBHbIE CBOMCTBA. HeonpenenéHHbIN MHTErpan, ycnoBus €ro CyLecTBOBaHWS U
OCHOBHblEe CBOMCTBA. Tabnuua OCHOBHbIX HEONPEAENEHHbIX MHTErpanoB. HenocpencTBEHHOE NHTErPUPOBAHNE.
WHTerpuposaHne 3aMeHon nepeMeHHon 1 no Yactam. HTerpuposaHne poyHKLNA, cogepXxalmx KBaapaTHbli TPEXHNEH.
HenpaswnbHble 1 NpaBunbHble pauMoHanbHble Apobu. PasnoxeHve npaeunbHoR Apoby Ha NPOcTbie Apobu.
WHTerprpoBaHue npocTbiX, NPaBUIbHBIX U HEMPABWU/bHBIX PaunoHanbHbIX 4pobeit. MHTerpuposaHve
TPUrOHOMETPUYECKMX U MppaLMOHaNbHbIX BblpaXeHUi.

Tema 18. OnpepenéHHbin nHTerpan. Heco6cTBeHHble MHTerpanbl. KpaTHble MHTErpanbl.

OnpenenéHHblil HTErparn, ycnoBnus ero CywecTBOBaHUS, reOMETPUYECKUIA cMbIC 1 cBoincTBa. OueHka nHTerpana u
doopmyna cpenHero 3HaveHns. ViHterpan ¢ nepeMeHHbIM BEPXHM NPEENOM 1 ero cBoricTea. dopmyna
HobtoToHa-fenbHuua. PopMyiibl 3aMeHbl TEPEMEHHON 1 MHTErPUPOBAHMS M0 YacTsM B ONpenenéHHOM MHTerparne.
MpubnuxEHHoe BblYMCEHNEe onpeaenéHHbIX MHTerpanos. MNpuMeHeHre onpenenéHHoro nHTerpana ons Bbl4UCIeHUs
nnowager Niockux Uryp, OanH gyr KpuebIX, 06 bEMOB Ten. HecobCTBEHHbIE NHTErpasbl Mo 6ECKOHEYHOMY NMPOMEXYTKY
WHTETPMPOBAHNSA M OT HEOrPAHMNYEHHOI GOYHKLMK, NX CXOOMMOCTb U pacxoanuMocTb. [IBOMHOM UHTErparn, ycnosme ero
CYILECTBOBAHNS U OCHOBHbIE CBOWCTBA. BblunmcneHme oBONHOro MHTErpana CBeaeHNeEM K MOBTOPHOMY MHTerpany B
[eKapToBbIX M MONSPHBIX KOopAMHaTax. [eoMeTprnyeckne n MexaHn4eckmne npUnoXeHns OBOMHbIX UHTErpanos. MNoHaTne
TPOMHOro UHTerpana.

Tema 19. OundbchbepeHumnanbHblie ypaBHEeHUS MepBOro nopsnka.

MoHaTne andpdbepeHumnanbHoro ypasHexms (OY). dudbdoepeHunanbHble ypaBHeHNS 1-0ro nopsaka, OCHOBHbIE
CBeLEHNS 0 HUX: (DOPMbI 3aMnCK, pelleHne, HavanbHble YCNoBus, oblee 1 YacTHoe pelweHns. 3anada Kowwn ons OY
1-oro nopsgka. Y ¢ pasnenéHHbiMm u pasgensowmnmmncs nepemeHHsiMn. OgHopoaHbie Y 1-oro nopsaka. JluHenHoe
LY 1-oro nopsagka v ypasHeHnve BepHynnu. 1Y B nonHbix andogoepeHumnanax.

Tema 20. OuchcpepeHumnanbHblie ypaBHEHUS BbICLLUUX MOPSAOKOB.

OnddpepeHunanbHoe ypaBHEHNE N-0ro NOPSAKa, OCHOBHbIE CBEAEHMS O HUX: POPMbI 3aNncK, peweHmne, HavanbHble
ycnosusi, oblwee 1 yactHoe pelweHns. 3apada Koww ons OY n-oro nopsgka. Y, nonyckawowme NoOHUXEHNE nopsaka.
NuHeiHble Y n-oro nopsiaka. JInHeinHo 3aBncrMble N He3aBUCUMbIE cucTeMbl oyHKUMA. Onpegenutens BpoHckoro.
CTpykTypa 0blwero pelweHunst NMHeRHOro 0AHO-POLAHOro U HeoaHopoaHoro 1Y nopsaka n. Xapaktepuctuyeckoe
ypaBHeHue. HaxoxaeHne obLiero pelweHns NnMHenHoro ogHopoaHoro 1Y nopsaka n ¢ NOCTOSHHLIMU KO3(PULMEHTAMN.
NuHeliHble He-ooHOpPOoaHble [1Y nopsaka n ¢ NOCTOSHHLIMU KO3(hULMEHTAMM, HAXOXAEHME X 0DLMX peweHunii ans
NpaBof YacTu cneumanbHoro smaa. MNpuHLMN cynepnoanumm YacTHbIX pelweHnidi. Meton Bapuaumm npon3sonbHbIX
NOCTOSIHHBIX. [OHSATNE O HOpManbHOWM cucteme Y.

Tema 21. Unucnosslie pspbl.

MoHATUE YMCNOBOro psna. HactuyHas cyMMa, 0CTaToK, CXOAMMOCTb 1 PACXOAMMOCTb, CyMMa psiaa. Heobxonmmbii
NPW3HaK CXOAMMOCTU 1 [OCTATOYHbIA MPU3HAK PAcCX04UMMOCTU paaa. Pan reomeTpryeckoin nporpeccum n 0606WEHHBIN
rapMOHMNYECKUIA PAg, YCNOBUS UX CXOAUMOCTU M PacXo4mMocTu. [pru3Haky CXOOUMOCTY PSAAOB C MONOXMUTENbHbIMU
uneHamu (cpaBHeHus, Nanambepa n Koww). 3Hakouepepyowmecs psapl. MNpuaHak NleinbHuua. OueHka octaTtka
3Hako4epenytowerocs psna. AGCONOTHO 1 YCNOBHO CXOASWMECS PALbI.

Tema 22. ®yHKUMOHANBbHbIE PAObI.
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MoHATUE (PyHKLMOHANBHOrO paaa, ero 0bnactn onpeneneHns, YaCTMYHON CyMMbI, 0CTaTKa, TOUKU CXOAMMOCTH, obnacTu
cxoammocTu, cyMmmbl. CTeneHHol psa. Paanyc, nHTepaan, obnactb CX0AMMOCTY CTENEHHOMO PAna, X HAXOXAEHME.
Panbl Tennopa n MaknopeHa, pasnoxeHue B HUX pyHkumi. lNMoHaTme TpuroHoMeTpryeckoro psaaa. Psobl dypbe,
pasnoxeHne B HUX OYHKLUWIA. MpuMeHeHe CTENEHHbIX U TPUTOHOMETPUYECKUX PSLOB B NPUONNXEHHBIX BEIYMCNEHNSIX.

Tema 23. KombuHatopuka. CnyyaiHble cOObITUSI U UX BEPOATHOCTMH.

KombuHaTopuka 1 eé ocHoBHas 3anada. [pasuna cyMMbl 1 Npou3BeneHns KOMOMHATOPWKK. PasMmelleHmns, codeTaHums,
nepecTtaHoBKW, MOACHET mx yucna. NpegmeT Teopun BepoaTHOCTeN. [oHATUE CnyYarHOro aKcnepuMeHTa u
CTaTUCTMYECKOWN YCTONYMBOCTM €ro UCXOA0B. [pOCTPaHCTBO aneMeHTapHbIX cobbiTWi. ChyyaiiHble cobbITUS, NeiCTBMS
Han HumK. Knaccrnyeckoe, reoMeTpmyeckoe 1 cTatucTnieckoe onpeneneHns seposatHocT. CBOMCTBA BEPOATHOCTH.
YcnoBHas BEpPOSITHOCTb COBObITUS. He3aBncrMble 1 3aBUCHMMbIE CODbITUS. DPOPMYIIbI CIOXEHNS 1 YMHOXEHNS
BepoaTHocTen. dopmyna nonHol BeposaTHocTn. Popmyna Barieca. MNosTopHbie ncnbiTaHus. Cxema u coopmyna
BepHynnu. MpubnunxéxHble cpopmynel MNyaccoHa n Myaspa-Jlannaca.

Tema 24. Cny4yalHble BeNMYMHBI.

[MoHaTne cnyyamHom BennymHbl. DYHKLMA pacnpeneneHns BeposTHOCTEN Cny4YaiHOM BENNYMHbI, €€ CBOWCTBA.
LunckpeTHast n HenpepbiBHAs CnyYaliHble BeNMYMHbI, CNOcobbl MX 3anaHus. YicnoBble XapakTepucTkm cryvanHoim
BENMYUHbBI: MATEMATNYECKOe OXuaaHue, ANCnepcus, cpeHee KkBagpaTtnyHoe OTKIIOHeHWe, Moaa, MeamnaHa, HadanbHble
W UeHTpanbHble MOMeHTbl. CBOCTBA MateMaTnyeckoro oxunaanns n gmcnepcun. OCHOBHbIE 3aKOHbI pacnpeneneHns
CnyyaliHbIX BENNYMH: BUHOMMaNbHbIA, MNyaccoHa, paBHOMEpPHbIA, MokasaTenbHbIi 1 HopManbHbIA, UX YACNOBbIE
xapaktepuctuku. HepaseHctBo HYebblwesa. MNoHATME 0 3aKoHax HoMbWUX YACEN W LEHTPaNbHOM NpeaenbHol Teopeme
Teopuun BepoAaTHOCTEN. [ToOHATUE MHOFOMEPHOWM CNy4aiHON BENINYUHBI.

Tema 25. OcHOBbl MaTeEMaTNYECKOW CTaTUCTUKMU.

MpeaMeT 1 OCHOBHbIE 3aa4y MaTeMaTU4YeCKON CTaTUCTVKK (CTAaTUCTUYECKOE OLEHBAHWE, NPOBEPKa CTAaTUCTUYECKNX
rmnoTes, ccnefoBaHve B3avMOCBS3ei CnyYaiiHbIX BEMYMH), €€ B3auMOCBS3b C Teopuei BeposaTHocTel. r'eHepanbHas
COBOKYMHOCTb U Bbibopka 13 Heé. Cnocobbl (oopMUpoBaHns BbIGOPKU, NMOHATUE €€ penpe3eHTaTUBHOCTW. OCHOBHbIE
cnocobbl 3anmcK BbIGOPKM: BapUaLMOHHbI psia; CTaTUCTUHECKUIA QUCKPETHDIN U MHTepBabHbI psabl. [padmyeckoe
n3obpaxeHne CTaTUCTUHECKUX PSAOB pacrnpeneneHns Bbibopku (MONUroH, rmcTorpamMma). YncnoBble XxapakTepucTuku
BblIOOPKU (CpenHee apudoMeTMyHeckoe, AUCnepcusi, cpeaHee KBaapaTMyHoe OTKIIOHEHWe, MOAa, MeanaHa).
CratncTnyeckas obpaboTka akCrnepuMeHTanbHbIX AaHHbIX ¢ Ucrnonb3oBaHrem MOBM. CoBpeMeHHbIe cTaTucTnyeckme
nakeTbl aHanmaa AaHHbIX.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s CaMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS No
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/tOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBieHNs obpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoi depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB chefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBatensHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pPasoBaTeNbLHOMO YYpEeX AeH S
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpeaepanbHoro yHmeepcuteTa

YyebHo-MeToanveckne matepuansl ana cryneHtos O4HOIMO obyyeHus (PDF) -
http://kpfu.ru/portal/docs/F1899158418/UMM.dlya.studentov.OChNOGO.obucheniya._PDF_.zip

O0P gnga ctyneHToB 1 Kypca - https://edu.kpfu.ru/course/view.php?id=2247

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHMeM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIM TeMmbl (pa3pernbl) AUCLUNNUHBI
Cemectp 1
| Tekywumit koHTpons)

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

dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. Onpegnenutenw.
2. Matpuupl.
3. CUCTEMBI NUHENHBIX anrebpanyecknx ypaBHeHMWIA.
4. ApndomeTnyeckmnin Bektop. BekTopHble mpocTpaHcTaa.
1 |YcTHbI onpoc OrnkK-6 , OrnkK-7 5. BekTopHas anrebpa.
6. MNpsiMble AMHUK 1 NNOCKOCTM.
7. KpuBble 1 NOBEpXHOCTM BTOPOro nopsaka.
8. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHNS.
1. Onpenenutenn.
2. Matpuupil.
3. CncTeMbl NMHERHbIX anrebpanvyecknx ypaBHEHWA.
MncbmeHHoe 4. ApndpmeTudeckuin Bektop. BekTopHble MpocTpaHCcTBa.
2 |pnomawHee 3agaHue |OMNK-6, OMK-7 5. BekTopHas anrebpa.
6. MNpsiMble AMHUM 1 NNOCKOCTM.
7. KpuBble n NoBEpXHOCTM BTOPOro nopsaka.
8. KomnnekcHble yncna. MHorouneHsl 1 anrebpanyeckue
ypaBHEHNS.
1. Onpegnenutenw.
2. Matpuupl.
3 KoHTponbHas OMK-6 . OMK-7 3. CUCTEMBI NUHENHBIX anrebpanyecknx ypaBHeHMWIA.
pabota ’ 4. ApndomeTnyeckmnin Bektop. BekTopHble mpocTpaHcTaa.
5. BekTopHas anrebpa.
6. MNpsiMble AMHUK 1 NNOCKOCTM.
3auer OK-7, OrK-6, OlK-7
CemecTp 2
TeKyLLMI KOHTPO/Ib
9. MHoxecTBa yncen. eicTentenbHble yncna. PyHKLUUS OOHON
nepemMeHHon.
10. MNpegen 4Y1CcnNoBON NOCNEAOBATENbHOCTA, (OYHKLIMK.
11. HenpepbIBHOCTb oyHKLMU. TOYKM pa3pbiBa.
12. MNpownssoaHble 1 gudbdepeHumansl PyHKLUN OLHOW
o i ) nepeMeHHON’, UX NPUNOXEHNS.
1 |YerHei onpoc OfK-6 , OTK-7 13. NccneposaHune oyHKLMIA C MOMOLLbIO NPOWU3BOLHbIX,
NMOCTPOEHNE NX rpaconKoB.
14. dyHKUNS N-NEePEeMeHHbIX.
15. MNpownssoaHble 1 gudbdepeHumansl PYHKLUN N-NePEMEHHbIX.
OneMeHTbl TeOpUN Nnonsl.
16. DKCTPEMYMbI (PYHKLUMIA HECKONBKUX MNEPEMEHHbIX.
9. MHoxecTBa umcen. [eincTeutenoHble yncna. @yHKLUUS OOHOM
nepemMeHHoi.
10. MNpenen 4yncnoBon NocnenoBaTenbHOCTH, PYHKUMN.
11. HenpepbIBHOCTb GoyHKLMU. TOUYKM pa3pbiBa.
o nopeeHIOn. M oo, T Ao
2 |movauree sanatve OTIK-6, OTK-7 13. NiccnepoBaHue oyHKLMIA C MOMOLLLIO NPOV3BOAHBIX,
NOCTPOEHME UX rpachnKoB.
14. ®YyHKUNS N-NEPEMEHHbIX.
15. MNpownsBoaHble 1 AnddepeHumansl OyHKLUN N-NEPEMEHHDIX.
OneMeHTbl TEOpUN Nonsl.
16. SKCTPEMYMbI (PYHKLUMIA HECKONBKUX MEPEMEHHDIX.
9. MHoxecTBa yncen. [eicTentenbHble yncna. PyHKLUUS OOHON
nepemMeHHoNn.
10. MNpenen 41cnoBo NOCNEnOBaTENbHOCTU, (OYHKLIMN.
3 KoHTponbHas OMK-6 . OMK-7 11. HenpepbIBHOCTb GoyHKLMU. TOYKM pas3pbiBa.
pabota ’ 12. MNpownssoaHble 1 gudbdepeHumansl PyHKLUN OLHOW
nepeMeHHON’, UX NPUNOXEHNS.
13. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOLHbIX,
MOCTPOEHNE NX rPaconKOB.
9k3ameH OK-7, OrK-6, OrK-7
Cemectp 3
| Tekywumit koHTpons)
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

17. HeonpenenéHHblii nHTerpan.
18. OnpenenéHHbii nHTerpan. HecobCTBEHHbIE MHTErpabl.
KpaTtHble nHterpans.
19. dudpcbepeHumanbHble ypaBHEHNS MepBOro nopsaka.
1 |YeTHbii onpoc OrK-6 , OMK-7 2(1.‘) E,mcpcpepeHumaanue ypaBHEHUS BbICIUNX NOPSAAKOB.
. Yncnosble paapl.
22. ®yHKUMOHANbHbIE PSALbI.
23. KombrHaTopuka. CnyyaiiHble COBbITUS U MX BEPOSTHOCTH.
24. CnyyalHble BENINYMHbI.
25. OCHOBbI MATEMaTNYECKOWN CTATUCTUKMN.

17. HeonpenenéHHbih nHTErpan.
18. OnpenenéHHblli nHTerpan. HecobCTBEHHbIE MHTErpab.
KpaTHble nHTerpansi.
19. dndpbdpbepeHumanbHblie ypaBHEHUS MepPBOro Nopsaka.
OMK-6 , OMK-7 3(1) ,E,I/I(bd)GpeHLl,l/laanble YypaBHEHNS BbICLWIMX NOPSALKOB.

. HYucnosble psabl.
22. PyHKUMOHaNbHbIE pAAabI.
23. KomburHaTopuka. CnyyaitHble cObbITUS U X BEPOSTHOCTH.
24. CnyyaliHble BENMYMHbI.
25. OCHOBbI MATEMATNYECKOWN CTAaTUCTUKMN.

17. HeonpenenéHHblii uHTerpan.

18. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE HTErpabl.
KpaTtHble nHterpans.

3 Kgg;gganaﬂ OriK-6 , OlK-7 19. dudpcpbepeHumanbHble ypaBHEHNS MepBOro nopsaka.

P 20. OndpbepeHumanbHble ypaBHEHUS BbICWNX NOPSAAKOB.
21. Yncnosble pagbl.

22. ®yHKUMOHANbHbIE PSALbI.

[NMncbmeHHoE
2 |oomaluHee 3apaHve

Sk3aMeH OK-7, OlK-6, OlK-7

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 1

TeKyL i KOHTPONb

YcTHbI onpoc |B oTBeTe ka4ecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OTBeT cnabo [[MoHaTWiAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MNpekpacHo ocBoeH Xopowo ocBoeH OCBOEH 4aCTUNYHO. lMoHnMaHue maTepuana
NOHATUIAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. ghopmynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXaaTth
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
goopmMynupoBaTb CBOM  |popMynMpoBaTth CBOM  [(DOPMyNMpPOBaTb CBOU  [MONOXEHUS.
MbICnn, 06CyXaaTb Mbicnn, obcyxnatb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHMS. MONOXEHUS. MONoXeHMs.
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 2
TekyLLUA KOHTPONb
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaT. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |parMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA N3 oTcyTcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMNA YypOBEHb maTepuana no Teme. dhopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHus matepuana. Y nosnetBoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicnn, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. NONoXeHns.
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

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

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

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

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

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

MpwunoxeHne. Pa3BépHyToe copepXaHne OLLEHOYHbBIX CPEACTB - B MPUKPENNEHHOM dhaiine
F963953443/Fond_ocenochnykh_sredstv_08.05.01_DO_Matematika_B1.B.7__2018 1_.pdf

Cemectp 1

Tekywwunin KOHTPONb

1. YcTHbIR onpoc

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

MNpumMepHbIe BOoNpocs!:

Tema 1. OnpenennTenu 2-oro, 3-ero NOPsOKOB, MOPsAKA N; CBOWCTBA ONPEnenuTeNeid; MMHOPbI U anrebpanyeckme
LOMOHEHUS; PA3NOXEHNE ONPELENNTENS MO NEMEHTAM CTPOKU N cTONBLA; BEINMCNEHUE ONPenenuTenei.

Tema 2. [leiicTBMS HAL MaTpuLUaMmn (CNOXEHNE, YMHOXEHUE Ha YACNO, NUHERHAs KOMOMHALIMS MaTPULL, YMHOXEHME Ha
MaTtpuLly); aneMeHTapHble npeobpasoBaHUs MaTpULL; HaxoxaeHne 6a3nCHOrO MMHOPA; BbIYNCNEHNE paHra MaTpuLLbl;
obpaTtHas MaTpuLa, OCHOBHbIE CMOCODObLI €€ HAXOXAEHUS; MATPUYHbIE YPaBHEHNS, NX PELLEHNE.

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

Tema 4. [leiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (COXEHMNE, YMHOXEHMWE HA YMCNO, NUHENHas KoMBrHauwms
BEKTOPOB); CKansipHOe Npou3sefeHne BEKTOPOB; KoopanHaTthl BekTopa B R n.

Tema 5. PelleHne npocTteiwmnx 3anayq BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BbIYMCNEHNE ONNHBI U
HarnpasnsoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a0aHHOro ABYMS TOYKAMW; PACCTOSHUS MeX Oy TOYKaMu;
KOOPAMHAT TOYKW, Jensuen oTpe3oK nononam); CKansapHoe Npon3sBeneHne BEKTOPOB, ero NPUMEHeHe 4Nns peweHns
reoMeTpryeckmx 3anay (Bbl41CNeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOPa, MPOEKLMM BEKTOPA HA BEKTOP); yCnoBme
nepneHa4nKynspHOCT BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHns BEKTOPOB, NX MPUMEHEHUS ONS PeLeHNS
reoMeTpnyeckux 3aaad (BblYMCNeHne nnowanei TpeyronbHNKOB 1 NapannenorpammoB, 06 EMOB TETPASLPOB 1
napannenenvnenos); YCNOBUA NapanienbHOCTVM U KOMMNaHapPHOCTW BEKTOPOB.
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Tema 6. CocTasneHve ypaBHeHU NPSAMON; PaCCTOSAHNE OT TOYKU A0 NPSIMON; Yron Mexay AByMS MPSMbIMUW; TOYKa
nepe-ceyeHns NPsIMbIX; YCnoBma napannenbHOCTU U NepneHankynapHOCTM OBYX NPAMbIX; HOPMasibHbIA BEKTOP
MIOCKOCTU, Ero HAaXOXOEeHMe; COCTaB/EHNE ypaBHEHWI NIOCKOCTU; B3aUMHOE pacronoXeHne OByX MNOCKOCTEN;
paccTosiHMe OT TOYKM A0 MIOCKOCTU; HanpasnaoLWmin BEKTOP NPAMOA B MPOCTPaAHCTBE, Ero HaxoXdeHue; cocTaBneHmne
ypaBHEHWI MPAMON B NPOCTPAHCTBE; B3aMMHOE PaCronoXeHne OByX MPsAMbIX B MPOCTPAHCTBE; B3aMHOE PacrofioXeHne
NPsMOK 1 NMNOCKOCTU.

Tema 7. Knaccudpmkaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPYy>XHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapaKTEPUCTUKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbonsl, napabonbl, 3aaHHbIX
00LWMM ypaBHEHUNEM.

Tema 8. KoMnnekcHble Ynucna, nx n3obpaxeHne Ha NNoCKOCTH; pasnnyHble oopMbl 3anmncy KOMMNEKCHbIX YACEN;
OeiCcTBNS Hag KOMMNIEKCHbIMU Yucnamm; coopmyna Myaspa; nssnedyeHme KOpHs N-oi CTENEHN U3 KOMMNEKCHbIX Yucen;
HaxoXAeHune KopHei anrebpanyecknx ypaBHeHWn Ha MHOXECTBE KOMMNIEKCHbIX YACeN (B HACTHOCTU KBaApaTHOro
ypaBHEHNS).

2. NMucbmeHHoOe pomallHee 3apaHve

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

MNpumepHble 3a8aHns:

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

Tema 2. [leiicTBMSA HaL MaTpuLUaMm (CIOXeHNe, YMHOXEHUE Ha YACNO, NUHERHAs KOMOMHaLIMS MaTpULL, YMHOXEHMEe Ha
MatpuLly); aneMeHTapHble npeobpasoBaHUst MaTpULL; HaxoxaeHne 6a3nCHOr0 MMHOPA; BbIYUCNEHNE paHra MaTpuLLbl;
obpaTtHast MaTpuLa, OCHOBHbIE CMOCODObLI €€ HAaXOXAEHUS; MATPUYHbIE YPaBHEHNS, NX PELLEHNE.

Tema 3. MatpuuHas 3anucb CIAY; peweHne C/TAY metonom obpaTHol MaTtpuubl; doopmynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CI1AY; peweHune C/TAY meTonom Maycca; coyHaameHTanbHas cuctema pewenuin (PCP), eé
HaxoXAeHue; npencTaBneHne oblWero peweHns o4HOPOLHOW cucTembl Yepes PCP.

Tema 4. [leiicTBUS HAL apVPMETUHECKUMI BEKTOPAMYU (COXEHMWE, YMHOXEHMWE Ha YMCNO, NIUHEVHas KoMbrHaums
BEKTOPOB); CKansipHOe Npou3seneHne BEKTOPOB; KoopanHaTtbl BekTopa B R n.

Tema 5. PelueHne npocTteiiwmnx 3anay4 BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYMCNEHNE ONNHBI U
HanpaBnsWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKW, Oensuein 0Tpe3oK nononam); CKansapHoe Npon3BeneHne BEKTOPOB, Ero NPUMEHEHNEe 4N1s peleHns
reoMeTpryeckmx 3anad (Bbl4UCIEHNE yrna Mexay BeKTopamu, OJIMHbl BEKTOPA, MPOEKLMM BEKTOPA HA BEKTOP); yCNoBme
nepneHa4nKynspHOCTY BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHNs BEKTOPOB, X MPUMEHEHUS ONS PELIEHNS
reoMeTpuyeckux 3aaad (Bbl4MCcneHme nnowanei TpeyronbHUKOB 1 napannenorpammoB, 06 EMOB TETPA3LPOB U
napannenenvnenos); YCNOBUA NapanienbHOCTM U KOMMNaHAaPHOCTM BEKTOPOB.

Tema 6. CocTaBneHve ypaBHEHMUN NPAMOIA; PACCTOSAHNE OT TOYKU A0 NPSMON; Yyron Mexay AByMS MPSMbIMUK; TOYKa
nepe-cevyeHns NpPsAMblX; YCNOBMS NapannenbHOCTM U NePneHanKynspHOCTM ABYX MPSAMbIX; HOPMabHbIA BEKTOP
MNOCKOCTM, €ro HaxXoXAEeHNE; COCTaB/IEHNE YPABHEHWI NNOCKOCTU; B3aMMHOE PACMONOXeHMe ABYX NIOCKOCTEN;
paccTosiHME OT TOYKU [0 NIOCKOCTW; HanpaBnsoWmiA BEKTOP NPSMON B NPOCTPAHCTBE, €ro HaX0XAEHNE; COCTaB/EHNE
ypaBHEHUI NPSMOL B NPOCTPAHCTBE; B3aMMHOE PACMONOXEHWE ABYX NPSMbIX B MPOCTPAHCTBE; B3aMMHOE PACMonoXeHme
NPSMOW 1 NIOCKOCTMN.

Tema 7. Knaccugpmkaums anrebpaunyecknx KpusbIX BTOPOro Nopsiaka; okpyXXHOCTb, anaunc, runepbona, napabona, nx
KaHOHWYEeCKME YpaBHEHWS, XapakTEPUCTMKN; MOCTPOEHNE OKPYXHOCTW, annaunnca, runepbonbl, napabonbl, 3a4aHHbIX
06WuM ypaBHEHUEM.

Tema 8. KoMnnekcHble Yncna, nx n3obpaxeHne Ha NNoCKOCTH; pasnmyHble oOpMbl 3anncy KOMMNEKCHBIX YACEN;
DeNCTBUS Hah KOMNIEeKCHbIMK Yucnamm; popmyna Myaspa; nasnedyeHne KOpHS N-oi CTENEHN N3 KOMMIEKCHbIX YNCEN;
HaxoXAeHne KOpHel anrebpanyecknx ypaBHEHW HA MHOXECTBE KOMMIEKCHbBIX YACEN (B HACTHOCTW KBAAPaTHOro
ypaBHEHNS).

3. KoHTponbHas pabora

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

ConepxaHue ayonTOPHOWM KOHTPONbHOM paboThbl:

1) onpegnenuTeny BTOPOro 1 TPETHErO NOPSAKOB, UX BbIMUCIEHNE, MUHOPBI 1 anrebpanyeckne LONONHEHUS;

2) onpenennTeny 4eTBEPTOro NOPAAKa, X BbIYMCNEHUE NO POPMYNaM PasnoXeHns;

3) pelricTBMa HaQ MaTpvuamn (TPaHCMOHMPOBaHME, CNOXEHNE, BblYMTaHNEe, YMHOXEHNE HA YACIO, YMHOXEHME Ha
matpuy), obpaTHas MatpuLa: onpeaeneHne, yCnoBne CyLLeCcTBOBaHNS U HaxoXaeHne (Meton obpaTHOi MaTpuubl);
4) peweHune CJIAY metonom Kpamepa;

5) pewenne CJ1AY meTtonom Maycca;

6) nencTBNA HaQ apndOMETMHECKMMM BEKTOPAMIK (CNOXEHNE, BbYMTAHNE, YMHOXEHUE HA YACNO), CKaNspHoe
Npoun3BeAeHNE apUPMETNYECKNX BEKTOPOB, OPTOrOHANBLHOCTb BEKTOPOB;

7) KOMNNaHaPHOCTb, KONMMHEAPHOCTb, OPTOrOHANIbHOCTb, PABEHCTBO BEKTOPOB, BEKTOPHOE NPON3BEAEHNE U €r0 MOOY b,
UX HaXOXAeHue;

8) pelueHue 3a8a4y BEKTOPHOM anrebpbl: KoopauHaTLl BEKTOpA W ero AnvHa, aeneHne oTpeska rnoronam, pacctosiHme
Mex .y ToYKamu, NPoeKLns BEKTOPA Ha BEKTOP, CKanspHOE Npon3BeaeHMe, Yron Mexay BeKTopamu, nnowanb
TpeyronbHUKa 1 napannenorpamma, 06 EM nNupamunibl, MPUHALIEXHOCTb HYEThIPEX TOYEK OAHOM MIOCKOCTY;
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9) pelweHne 3a0a4 aHanMTUYECKON reoMeTpUm: pasnunyHbie OOPMbl 3arnMcu YypaBHEHUS NPSAMOIA Ha MIOCKOCTM
(Npoxonswen Yepes TOUKy NEPNEHANKYNAPHO BEKTOPY, NapannenbHo BEKTOPY, Yepes ABe TOUKU, C YrNOBbIM
KO3(pprLMEHTOM, B OTPE3Kax), yron Mexay npsMbiMuK, TO4Ka NepeceveHmns NpsamMblX, pacCTOSHUE OT TOYKM 40 NPSMOW Ha
MNOCKOCTK, YyCNOBUS NapannenbHOCTN U NepneHanKynspHOCTY NPSMBbIX;

10) pelieHune 3ana4 aHaNUTUYECKOM reoOMeTpun: pa3nnyHble POPMbl 3anNncK ypasHEHUs NIOCKOCTY (MPoxoasiler yepes
TOYKY NepneHanKynsapHO BEKTOPY, Yepes TPy TOUKM, B OTpe3Kax), yron Mexay nioCcKOCTAMU, PACCTOSIHME OT TOYKM A0
MNOCKOCTK, YCNOBUS NapannesibHOCTN 1 NepneHanKynspHOCTY NIOCKOCTEN, pasnnyHble (OOPMbl 3arnvcy ypaBHeH s
NPsIMO B MPOCTPAaHCTBE (NPOoXoasluen Yyepes ABe TOYKW, NapaMeTpruyeckoe), yron Mexay npsMbiMu, NpsiMon u
NNOCKOCTbIO, YCNOBUS napannenbHOCTN U NepneHanKynsspHOCTN NPSAMON U NIOCKOCTU, TOYKa NepecedyeHns NpsmMon 1
MNOCKOCTL.

3auer

Bonpochl k 3a4eTy:

1. Onpenenutenu 2-oro 1 3-ero nopsaaka, ux soliducneHne. OCHOBHbIE CBOMCTBA onpenenutenei.

2. MNMoHsTHe onpenennTens n-oro nopsaka. MuHop n anrebpaunyeckoe LOMOMHEHNE aNeMEHTA onpenennTens. Teopema o
pasnoXeHUn onpenennTens no anemMeHTam CTPoku unm ctonbua.

3. MNoHAaTMe mMatpuubl. HYacTHble BUAbI MaTpuL (KBaapaTHas, TpeyronbHas, AnaroHanbHas, Hynesas, eaMHn4YHas).

4. OnemeHTapHble NpeobpasoBaHns MaTpuL. MNMoHATME 3KBMBANEHTHOCTM U PaBEHCTBA MaTpWL,.

5. HelicTBMA Hag Matpuuamm (CNOXeHNe, BbIYMTaHNE, YMHOXEHME MATPULLbl HA YACNO, YMHOXEHNE MaTPULbl Ha MaTpuLy)
1 nx cBoiCTBa. JIHeHas koMbuHaums maTpuu,.

6. MuHop k-oro nopsigka, 6asucHbIA MUHOP, paHr MaTpurubl. BeluucneHne paHra Mmatpuubi.

7. MoHsiTne 0bpaTHOW MaTpuLbl. BoipoXAeHHbIE 1 HEBBIPOXAEHHbIE MATPMLBI. TEOPEMA O CyLLEeCTBOBaHNN 06paTHON
maTpuLbl. OCHOBHbIE CNOCOOBI HAXOXAEHWS 06pPaTHON MaTPULIbI.

8. MaTpunyHble ypaBHEHNS 1 NX PELIEHNE.

9. MNMoHsATHe cMCcTeMbl NMHEeHbIX anrebpaundecknx ypaBHeHuin (CITAY). YactHole Buabl CI1AY (kBagpaTHas, ooHopoLHas,
HeogHopogaHas). MaTtpuua, pacwmpeHHas matpuua, onpenenmtens CI1AY.

10. PeweHve, MHoxecTBo pewweHnin CITAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeAenéHHOCTb, HeoNpPeaenéHHOCTb,
skeuBaneHTHocTb CJ1AY. Kputepwuii coemectHoctn CI1AY (Teopema KpoHekkepa-Kanennn).

11. Metog Kpamepa ans peweHus CJTAY n ycnosusi ero npyMeHMMOCTW.

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

13. OnemeHTapHble npeobpasoBaHns CITAY, nx ocHoBHoe cBoicTBo. MeTog Maycca pewenust C/TAY v ycnosust ero
npuMeHuMocTu. basncHble 1 cBoboaHblE Hen3BecTHble. HaxoxaeHue obwero peweHusi C/IAY. YacTHble peweHns CITAY.

14. OpgHopogHble CJTAY, ycnosus CylecTBOBaHNS X HEHYNEBbIX PELWEHN, CBOWCTBA NX YACTHbIX PELUEHNIA.

15. MNoHATMEe NUHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM YaCTHbIX pelweHnin ogHopoaHon CI1AY. dyHaameHTanbHas
cuctema peweHmnin (PCP) n eé HaxoxaeHwe. MNpencrasneHne obuero peweHns ogHoponHon CITAY yepes PCP.
16. lMoHATMe N-MepHOro apudMeTm4eckoro sektopa. PaBeHCTBO BeKTOPOB. [deicTBus Hag BekTopamu (CnoxeHue,
BblYMTAHUE, YMHOXEHMWE Ha YUCIIO, YMHOXEHME Ha MaTpuuy). JIuHeilHas KOMBUHALMS BEKTOPOB.

17. CkanspHoe npov3seaeHne apugMeTm4ecknx BeKTopos. [oHATMe OpTOroHanbHOCTN BEKTOPOB.

18. Cuctema BeKTOpPOB 1 €€ nuHeliHas KoMbuHauwms. MNMoHsSThe NMHERHON 3aBNCMMOCTY U HE3ABUCUMOCTY CUCTEMDI
BEKTOpoB. Teopema 0 HEO6X0LMMOM M LOCTATOYHOM YCNOBMSIX IMHENHON 3aBUCUMOCTU CUCTEMbI BEKTOPOB.

19. MNoHsTMEe BEKTOPHOrO NpocTpaHcTea R*n, eBknuaosa npoctpaHcTea E*n. baswnc, kaHoHuYeckuin 6a3nc n paHr R n.
20. PasnoxeHue Bektopa B R*n no Bektopam ero 6asuca. KoopamHatsl Bektopa B R”n.

21. MNoHsATne reometpunyeckoro sektopa. PaBeHCTBO BeKTOPOB. [1poTnBONonoxHbin Bektop. OpT BekTopa. MNpoekuns
BEKTOpa Ha BEKTOp.

22. ["padpnyeckme npasmna CNOXEHWS, BbIMUTAHNS, YMHOXEHNS BEKTOPA Ha YMCHO.

23. KonnuHeapHocTb BekTOpoB. basuc n kaHoHuyeckuid 6a3nc nnockocTu. KoopamHatel BekTopa.

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

25. MNoHsATHe fekapTtoBor cucteMbl KoopamnHat. [MonspHble koopamHatel. Paguyc-BekTop, KOOpAUHATbLI TOYKW.
BbluncneHve onuHbl BEKTOPA; HANPaBASoWMX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOpa, 3a4aHHOM0 OBYMS TOYKaMMK;
paccTosaHMUA Mexdy To4Kamm.

26. CkansipHoe npoussefeHne BEKTOPOB, ero CBONCTBA, BbipaXeHne Yepes KoopanHaTbl BEKTOPOB. BbluncneHue yrna
Mex .y BeKTopamu. YCrnoBue opToroHanbHOCT BEKTOPOB.

27. BekTopHOE npon3BefeHre BEKTOPOB, €ro CBONCTBA, BbipaXeHNe Yepes KoopanHaThl BEKTOPOB. BbluncneHvne
nnowanen napannenorpaMmMoB 1 TPeyronbHNKOB. Y CNoBmne KONMHeapHOCTN BEKTOPOB.

28. CMelaHHOEe Npou3BeaeHNE BEKTOPOB, CBOMCTBA, BbIpaXEHNE Yepes KOOPAMHaTLI BEKTOPOB. BbluncneHne o6 bEmoB
napannenenunenos n TeTpasnpos. YCnosne KoMNNaHapHOCTU BEKTOPOB.

29. MNpsamast nuHUS Ha nnockocTu, eé obliee ypaBHeHVe. HopManbHbIi 1 HANPaBNSAWNUA BEKTOPbI NPsiMOiA. MNocTpoeHre
NPSMOIA.

30. PasnunyHble BUAbl ypaBHEHW NPAMOA Ha MNIOCKOCTN (HOpMasibHOE YpaBHEHMNE; KAHOHUYECKOE ypaBHEeHVe; ypaBHeHue
NPSMON, NPOXOASIWEl Yepes [BE TOUKMN; ypaBHEHUE NPSMON C YrioBbiM KOI(OPULIMEHTOM; ypaBHEHUE NPSMON B
oTpe3skax).
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31. PeweHwne npocTeiiwmx 3agay ¢ NPSMOI Ha NIOCKOCTY (HaxoXA4eHne pacCTosHMS OT TOHKM 4O NPSIMOA; BblHUCNEHMNE
yrna mexagy npsiMbiMun; HaxXoXA4eHne TOYKN NepeceveHmns NpsaMblX; YCTaHOBNEHNE NapanienbHOCTH 1
nepneHanKynsapHOCTU NPSIMbIX).

32. MNnockocTb, eé obiee ypaBHeHUe. HopmanbHblA BEKTOP NNOCKOCTY U ero HaxoxaeHue. MocTpoeHrne nnockocTu.
33. PasnuyHble BUAbI ypaBHEHMWI MNOCKOCTU (HOPManbHOE YPpaBHEHUE; ypaBHEHNE MIOCKOCTU, MPOXOASALWEN Yepes Tpn
TOYKM; ypaBHEHWE MNOCKOCTUN B OTPE3KaXx).

34. PelleHne npocTenwmx 3aaa4y ¢ NA0CKOCTbIO (HAXOXAEHNEe PACCTOAHNS OT TOYKM A0 NAOCKOCTUW; BblYMCIEHNE yrna
Mex Ay NAoCKOCTSAMUW; yCTaHOBNEHWE napanienbHOCTU Y NepneHankynsapHOCTN MNNOCKOCTEN).

35. MNpsimas nMHKS B NPOCTPaHCTBE, €€ obuiee ypaBHeHMe. Hanpasnsowmii BEKTOp NPSIMOA, Ero HaX0XAeHWe.

36. PasnuyHble BUAbI ypaBHEHMW NPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YPaBHEHNE NPSMON, MPOXOAsLEN
yepes [IBE TOUYKM; MapaMeTpmnyeckoe ypaBHeEHNE).

37. PeweHwne npocTenwumnx 3aaad ¢ NpsMor U NIOCKOCTbIO B MPOCTPAHCTBE (BblHMCAEHNE yrna Mexay OBYMS NPsSMbIMU,
MeXAay NPSIMOW 1 NAOCKOCTbIO; YCTAHOBNEHUE NapannenbHOCTN 1 NepneHankKynspHOCTU ABYX NPSMbIX, MPSMON 1
MAOCKOCTUN; HAXOXAEHNE TOYKN NepecevyeHns NPSIMoii 1 NIOCKOCTH).

38. Anrebpanyeckast kprBasi 2-0ro nopsiika Ha nnockocTu, eé obuwee ypasHeHue. Knaccndpmkauus Kpusbix 2-0ro
nopsgka.

39. OKpyXHOCTb, €€ KaHOHN4YEeCKOe 1 HopManbHoe ypaBHeHUs. Oblee reoMeTpru4eckoe CBOACTBO TO-4EK OKPYXXHOCTW.
MocTpoeHne OKPYXHOCTM, 3aaHHON OBLWMM YpaBHEHUEM.

40. dnannc, ero KaHOHNYECKOe ypaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnyeckoe CBOMCTBO TOYEK SanMnca.
MocTpoeHre annunca, 3aaaHHOro oBLWMM ypaBHEHNEM.

41. T'mnepb6ona, eé KaHOHNYECKOe YpaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnyeckoe CBOMCTBO ToYeK rmnepbonsi.
MocTpoeHre runepbonbl, 3a0aHHON 0OWMM YypaBHEHNEM.

42. Mapabona, eé KaHOHMYEeCcKoe ypaBHeHMe 1 xapakTepucTuku. Oblee reoMeTprn4ecKoe CBOMCTBO ToYEK napabosbi.
MocTpoeHve napabonbl, 3a8aHHON 0OLWMM YPaBHEHWEM.

43. MoHaTne anrebpamnyeckoil NOBepxHOCTU 2-0ro nopsiaka. Cdepa, eé KaHOHWYECKOE U HOPMAlIbHOE YPaBHEHNS.
ObLwee reoMeTprHECKOE CBOMNCTBO TOUEK CAhepbl.

44. dnanncong, runepbononabl, UX KAHOHWYECKME YPaBHEHUS U rpadorku.

45. Mapabononapl, UAMHAPLI, UX KAHOHUYECKME YPABHEHNS 1 FpacuKu.

46. KomnnekcHoe 4yncno, ero naobpaxeHue Ha nnockocTn. KomnnekcHo-conpsixkéHHoe Yncno. Moaynb 1 aprymeHT
KOMMNEKCHOro yncna. PasnnyHble (oopMbl 3anncy KOMMNEKCHOro ymucna (anrebpanyeckas, TpUroHOMETpUYECKas).
47. OeiAcTBUS HAO KOMMNEKCHBIMW YCNaMu (CNOXEHWE, BbluUTaHe, YMHOXEHUE, feneHne) B anrebpanyeckoi doopme.
48. Bo3seneHne KOMNAEKCHOro Ymucna B cteneHb. dopmyna Myaspa. M3BnedyeHmne KOpHS 13 KOMNIEKCHOro Ynucna.
49. lMNoHsTMEe MHOrouneHa, anrebpamyeckoro ypasHeHusi. OCHOBHasi Teopema anrebpbl MHOrouneHoB. PasnoxeHve
MHOro4yneHa Ha MHoxutenu. Teopema besy.

50. HaxoxaeHvne KopHe KBaapaTHOro ypaBHEHNS Ha MHOXECTBE KOMMIEKCHbIX YNCET.

CemecTp 2

TeKywWUin KOHTPONb

1. YcTHbIA onpoc

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

MNpumMepHbIe BONpoCH!:

Tema 9. Jlormyeckas cumBonmka 1 €€ Mcnonb3oBaHve Ons KpaTkon 3anucu MatemaTmyeckux yTBepXaeHuin; HaxoxX aeHne
€CTECTBEHHOI 0bnacTv onpeneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTU, NEPUOANYHOCTU COYHKLIMN;
npeancrasfeHne yHKLUMK B BUIE COXHON QOYHKLMN; MOCTPOEHME rpadpukos doyHKLIUIA.

Tema 10. NMpenen 41cnoBon NocnenoBaTenbHOCTU, €ro BblYUCIEeHNE; Npeaen PyHKUUN, ero BblYUCIEHNE;
HeonpegenéHHble BbIpaXeHus; BblYUCNIEHNE NPefenoB paunoHanbHbIX U MppauroHanbHbIX BbIpaXeHWUA; NepBbiv 1
BTOPOW 3ameyaTenbHble Npenenbl, UX MPUMEHEeHNe Npu BbIYUCNEHUN NPeaenos; 0GHOCTOPOHHNE Npeaens.

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

Tewma 12. lMpocTenwmne npasunna HaxoX4eHUs NPOM3BOLHON; NPOM3BOAHASA CNOXHOWN (DYHKUMW; norapudomMmyeckas
npov3BoaHas; NpPomM3BoaHas CTENEHHO-NOKasaTenbHON PYHKLUNW; NPON3BOAHASA (OYHKUUK, 3a0aHHON NapameTpuyecku;
oudodpepeHuman PyHKLUUN; NPon3BoOHbIE 1 AudddepeHLmanbl BbICWIMX MOPSOKOB; NPUMEHeHne nNepBoro
ondppepeHumana B NpubnnMxXEHHbIX BbIYMCIEHNSX; YPABHEHNS KAcaTeNbHOW U HOPMAnu K NMinocKoW KPpUBOIA; NpaBumio
NonwnTans n ero NpuMeHeHne Ans packpbiTMsa HeonpenenéHHOCTEN..

Tema 13. HaxoxpeHve y4acTKoB MOHOTOHHOCTM QYHKLWW; NOKanbHbIe 9KCTPEMYMbl (DYHKLNN, UX HAXOXOEHNE;
Haubonbluee N HaMMeHbLUee 3Ha4YeHUs AnePEHLMPYEMOI (PYHKLMMN HA OTPE3KE, NX HAXOXAEHNE; HAXOXAEHNE
NHTepBanoB BbINYKNOCTA U BOFHYTOCTU (OYHKLIUK; TOYKM Nepernba, nx HaxoXaeHne; BEPTUKabHbIE U HAKNOHHbIE
acumnToThbl rpadorka oyHKLUKW, X HaXoXAeHne; NoCcTpoeHne rpagomka QyHKLUUN.

Tema 14. HaxoxneHue obnacTtu onpenenerus OHIM, nuHuii yposHs; npenen ®HI, ero BoiuncneHne.

Tema 15. YacTHble Npon3BOAHbIE NEPBOrO Y BbICWNX NOPSAAKOB, X HAXOXAEHWE; nonHble anddepeHumans PHI
NepBOro 1 BbICWMX NOPALKOB; YaCTHbIE Npon3BoaHble PHI1, 3agaHHbIX HESABHO; NPon3BoAHas CnoxHon ®HI;
npov3BoHas Nno HanpasneHuto n rpaaneHT OHMM; npyMeHeHre nepsoro uddepeHLmana B npubnnXEHHbIX
BbIYUCNIEHNSX; KacaTenbHas niockKoCcTb N HopMab K NOBEPXHOCTH.

Tema 16. NokanbHblii 6e3ycnoBHbIN akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbluee U HaMeHbliee 3Ha4YeHns
nndpgpepeHumpyemoinn ®HIM B orpaHMyYeHHON 3aMKHYTO 0BnacTu, Nx HaxoX4eHue.
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2. NMucbmeHHoOe pnomallHee 3apaHue

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

MpumepHble 3agaHns:

Tema 9. Jlormyeckas cumeonmka 1 eé ncnonb3osBaHve Ons KpaTkon 3anucu MatemMaTmyeckux yTBepXaeHuin; Haxox aeHve
€CTeCTBEHHOI 0bnacTy onpeneneHns YHKUMN; yCTAHOBNEHUE YETHOCTU U HEYETHOCTU, NMEPUOANYHOCTMN (OYHKLNU;
npencTasneHne yHKLUUN B BULE CNOXHOWN PYHKLMW; NOCTPOEHNE rpadorkoB CPYHKLIMIA.

Tema 10. Mpenen 4ncnosor NocnenoBaTeNbHOCTU, €ro Bbl4UCIEHWE; Npeaen OyHKUNW, ero BblYUCIEHUE;
HeonpenenéHHble BbiIpaXXeHWs ; BblYUCIEHNE MPEenenoB paLunoHanbHbIX U MppauroHanbHbIX BbIpaXeHWUA; NepBbiv 1
BTOPOW 3ameyvaresibHble npenenbl, UX NPUMEHeHNe NPU BbiYUCIEHUW NPeaenos; 04HOCTOPOHHWE Npenenbl.

Tema 11. YcTaHoBnEeHNEe HeNPepbIBHOCTU GOYHKLUWIA; TOYKM paspbiBa OYHKLUN N KX KNnaccugukaums.

Tema 12. MNMpocTenwmne npasmna HaXoXAeHNS NPOM3BOAHON; MPOM3BOAHASA CNOXHOWM (OYHKLMK; norapudmmyeckas
npon3BoaHas; NPomM3BoAHas CTENEHHO-NoKasaTenbHON PYHKLUMW; NPON3BOAHASA dOYHKLUK, 3a0aHHON NapameTprnyecku;
ovdodpepeHuman PyHKUUN; NPpon3BoaHbIe U AudodpepeHLumanbl BbiCWMX MOPSALAKOB; NPUMEHEHNe NepBoro
nndpgpepeHumana B NpMOnnXEHHbIX BbIYUCTEHNSX; YPABHEHNS KacaTeNbHOW U HOPManu K NnocKon KpUBOIA; NpaBmno
NonuTans n ero NpUMeHeHWe Ons packpbiTMa HeonpenenéHHoCTEN..

Tema 13. HaxoxaeHve y4acTkoB MOHOTOHHOCTU (DYHKLWW; NTIOKaNbHble SKCTPEeMyMbl (YHKLIMU, X HAXOXOEHUE;
Hanbonbliee N HAVMEHbLIEE 3HAYEHUS ANDEEPEHLMPYEMOI (DYHKLIMU HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEHVE
NHTepBanoB BbiMyKNOCTY U BOFHYTOCTY CPYHKLLMW; TOYKM nepernba, Ux HaxoXaeHne; BepTrKabHble Y HAaKNOHHbIE
acumnToTbl rpadorka PyHKLUKW, X HaXoX4eHne; NoCTpoeHne rpagomka yHKLUN.

Tema 14. HaxoxneHne obnactu onpenenennsa ®HIM, nuHwnii ypoeHs; npeaen ®HI, ero BoluncneHume.

Tema 15. HacTHble Npor3BOAHbIE MEPBOro Y BbICIUMX NOPSOKOB, UX HAXOXAEHWe; NonHble anddoepeHumanst GHI
NepBOro 1 BbICWMX NOPSALAKOB; YacTHble Npon3BodHble ®HI1, 3anaHHbIX HESABHO; Npon3BoaHas cnoxHon ®HI;
npovn3BoaHas No HanpasneHwo 1 rpanmeHT OHI; npuMeHeHne nepsoro andodpepeHumnana B NPUBANXKEHHbIX
BbIYUCNIEHUSIX; KacaTenbHas NNoCKOCTb U HOpManb K NOBEPXHOCTH.

Tema 16. JlokanbHblii 6e3ycnoBHbIn akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbllee N HarMeHbliee 3Ha4YeHns
oncpdpepeHumpyemoin @HIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, X HAXoXAEHMe.

3. KoHTponbHas pabora

Tembl 9,10, 11,12, 13

ConepxaHne ayouTopHOL KOHTPONbHOM paboThi:

1) obnacTb onpeneneHns oyHKLMUY;

2) YETHOCTb N HEYETHOCTb (PYHKLMK;

3) BblYMCNEHNE NPenenoB pauMoHanbHbIX U NppaUMOHanbHbIX BbIPaXEHWUA, NPUBOASAWMX K HeonpeaenéHHOCTAM;
4) BblYMCNEHME NPEAENoB C UCMONb30BaHNEM NEPBOrO 1 BTOPOro 3aMevaTeNbHoro npeaenos;

5) ycTaHoBneHve HeNpPepbIBHOCTM PYHKLUN; TOUKM pa3pblBa, X HAXOXAEHWe 1 Knaccngmkaums;
6) npoussogHas, eé 3HadyeHue, ouddepeHumnan PyHKLNN 04HON NEPEMEHHON;

7) BTOpas NpovM3BOLHas, NapamMeTpuydeckas nponssogHas yHKLUM OOHON NepeMEHHON;

8) ypaBHeHVe kacaTenbHo u HopManu;

9) nHTEepBasibl MOHOTOHHOCTW, TOYKM NOKaJIbHOro 3KCTpemMyma, Hanbonbliee U HanMeHbliee 3HaYeHUs q)yHKLI,I/II/I Ha
oTpe3Ke, aCMMNTOTbl, TOYKAN neperméa, MHTEepBasbl BbIMyKNOCTU N BOTHYTOCTU;

10) npaewno Jlonutans.
Ok3ameH
Bonpochbl kK aKk3ameHy:

1. MHoXxecTBa yncen. MHOXeCTBO OEACTBUTENbHBIX YACEN, EF0 reOMETpUYECKas nHTepnpeTaums n ceonctea. Moaoynb
OEeNCTBUTENBHOMO Yncna 1 ero CBoOncTBa.

2. Yucnosble MHOXecTBa. Yucnosblie NpoMexyTkn. OKPecTHOCTb KOHEYHON TOUKU U BECKOHEYHOCTN.

3. dyHKUMS: onpeneneHnie, OCHOBHbIe cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus oyHkUmm. SBHas,
HesiBHasi U NapameTpuyeckas opMbl aHANMTUYECKOro 3aAaHuns doyHKUMK. padouk qoyHKLMUN.

4. OCHOBHbIE 3N1EMEHTbI MOBEAEeHMS PYHKUUM (YETHOCTb, HEYETHOCTb, NMEPUOANYHOCTb, OFPaHNYEHHOCTb, MOHOTOHHOCTb).

5. OCHOBHbIE 3NEMEHTapHbIE (PYHKLMN (CTEMEHHbBIE, TPUTOHOMETPUYECKME, 0BPATHBIE TPUIOHOMETPUYECKME,
nokasartenbHas, norapugomMmyeckas), Ux CBOMCTBa U rpagouku.

6. Mmnepbonnyeckue pyHKLMM, X CBONCTBA U rpacomKu.

7. ObpaTHas dpyHKUMsl. CnoxHas oyHKUMS. DneMeHTapHble OyHKLUM 1 KX Knaccugoukauus.

8. MocTpoeHue rpadhukoB: aneMeHTapHbIX OYHKLMA NyTEM NpeobpasoBaHnii M3BECTHBIX TPaIUKOB; PyHKLNNA,
coepXalmm 3HaK abCcoMOTHON BENNYUHDI; (OYHKLMIA, 33aBaeMbIX HECKOMBbKMMU aHANUTUYECKMMU BbIPAXEHUSMMU.

9. MNpocTeiwne anemeHTapHbie PYHKLUUN: NMHEVHAs, KBagpaTu4iHas, ux CBOMNCTBA U rpagouku.

10. MoHsTMe Yncnosol nocneposaTensHocTu. OnpeaeneHve npenena YMcnoBol nocnegoeatenbHocTn. Cxopawmecs n
pacxonsamecs Y4CNoBble NocnenoBaTe/lbHOCTH.

11. MMpm3Hak cxoanMOCTN MOHOTOHHOW YNCNOBON NocnenoBaTenbHOCTU. Hmcno e.

12. OnpeLeneHuns npenena yHKLUUM B KOHEYHOW TOUKe U Ha BeckoHeuHocTU. OfHOCTOPOHHKE Npegensl. Heobxonmmoe
1 [OCTaTO4YHOE YCNOBUS CYLEeCTBOBaHNS npenena pyHKUMmM B TOYKE.

13. BeCKOHeYHO Manble OYHKLMM, X OCHOBHbIE CBOMCTBA. [prMepbl 6ECKOHEYHO MarbIX (PYHKLIWIA.
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14. BeckoHeuyHo 60rblumne PyHKLNUW, X OCHOBHbIE CBOMCTBA M B3aUMOCBSI3b C HECKOHEYHO ManbiMy CPyHKLUSAMN.
MprMepbl 6ECKOHEYHO BONbLWMX (OYHKLMIA.

15. ®yHKLUW, OrpaHMYEHHbIE B OKPECTHOCTM TOYKM . Teopema 06 orpaHnYeHHOCTM (PYHKLIMU, UMEIOLWER KOHEYHbIN
nepegen.

16. Teopema 0 B3aMMOCBSI3N (OYHKLMW, UMEIOLLEN KOHEYHBbI npeaen, ¢ 6eCKOHeYHO Manoi doyHKLMEA.

17. Teopema o npegenax apnmMeTnieckmx onepaumin Hag yHKLUSMA, UMEIOLWNMN KOHEYHbIN npeaen.

18. MNpenen anemeHTapHoW coyHKUMW. [1penenbHbI Nepexom B HepaBeHCTBaX.

19. MNepBblil 1 BTOPOW 3aMeyatesNbHble Npeaenbl, MX CNeacTBus U NPUMEHEHWe NPy BblYUCNEHUM NPEOENOB.

20. OnpegeneHns HenpepbIBHOCTY dPyHKLMM B TOUKe. [OHATME HENPepPbIBHOCTY cnpasa v cnesa. Heobxoommoe 1
[OCTaTo4HOE YCNOBUS HENPEPBLIBHOCTU (OYHKLIMK B TOYKE. HENPepbIBHOCTb 3f1eMeHTapPHbIX (OYHKLWIA.

21. [NoHATME HEMPEPLIBHOCTY Ha OTpe3ke. CBOMCTBA HENPEPLIBHbIX HA 0TPE3Ke (PyHKLMI (06 OrpaHNY4EeHHOCTU GOYHKLIMN,
obpaLeHnn OyHKLMMN B HYMb, HAMOONBLIEM N HAMMEHbBLIEM 3HAYEHMSX (OYHKLNN).

22. To4ku paspblBa PYHKLNW, NX KNacCUPUKaLnNs N HaXoxXaeHue.

23. MpupaweHmne dyHkumn. OnpeneneHre Npon3soaHoN. HenocpencTBeHHOE HaxX0XAeHe NPON3BOLHON.

24. ['eoMeTpryecKmnin cMbICn NpouasogHoi. KacatenbHas u HopManb K KPUBOW B AHHOWM TOYKE, UX YPaBHEHNS.

25. MpocTeiiwmne npasuna Hax0XaeHNs NPON3BOAHOM (MOCTOSHHOM, CYyMMbI, Pa3HOCTW, NPOM3BEAEHMNS U YACTHOMO
GOYHKUMRA).

26. MNpownasoaHas 06paTHOW OyHKLNN.

27. lNpounssogHas CnoXHoOW yHKLMK.

28. INorapupmmyeckas Npon3BoaHas, eé npuMeHeHne Ans HaxoXaeHus Npon3BoLHON CTeNneHHO-NoKasaTenbHOMN
PYHKLMN.

29. MpoussogHble OYHKLMIA, 3a4aHHbIX NapameTpuHecKu.

30. OudbchepeHuman doyHkuun. NpocTeriumne npasuna HaxoXxaeHns auddepeHumnanos (MOCTOAHHOW, CYMMbI, Pa3HOCTW,
NPOu3BEeAEHUS U YACTHOrO CPyHKUKMiA). MNprMeHeHe nepBoro avddpepeHumana B NpubanXEHHbIX BbIYUCNEHUSIX.
31. MpoussogHble n andbdoepeHumansl BbICLINX NOPSALKOB, UX HAXOXAEHNE.

32. Teopema Ponnsi, reoMeTpmnyeckunini CMbICN TEOPEMDI.

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

34. MNpasuno Jlonutans, ero NpUMeHeHe ANs packpbiTMa HeonpenenéHHoCTEN.

35. loctatoyHbIi NPU3HaK MOHOTOHHOCTU (PYHKUMK. CTauMoHapHbIe U KPUTUYECKME TOYKN (PyHKUMK. HaxoxaeHvne
WHTEpBasoB MOHOTOHHOCTUN (PYHKLINN.

36. To4KM NOKANBbHOr0 3KCTPEMyMa (MaKCMMyMa 1 MUHMMYMa) U NIOKaNbHbIe SKCTPEeMyMbl cpyHKLMK. Heobxonnmoe n
[OCTaTo4HblE YCNOBUS CyWEeCTBOBAHWNS NIOKANIbHOrO 3KCTpeMyma qoyHKLMNN.

37. 'nobanbHble 9KCTPEMYMbI (HaMbOorblLee N HAaVMEHbLIee 3HAYEHNS) PYHKLMM HA OTPE3Ke, UX HAX0oXAeHWe ans
oudodpepeHUnpyemMon oyHKLUN.

38. MNoHATUS BbINYKNOCTA Y BOTHYTOCTW (PyHKLUMK. J1OCTATOYHbIA NPU3HAK BbINYKAOCTU (BOFTHYTOCTW) OYHKLMN Ha
nHTepBane. HaxoxaeHne MHTEPBANOB BbIMYKNOCTW U BOFHYTOCTY GoyHKUMK. Touka nepernba rpadomka coyHKLMMW, YCIOoBUS
€é CyWeCcTBOBaHNS N HAXOXAEHNe.

39. MoHsATHe acuMnToThl rpadmnka yHKUMN. BepTrkanbHble 1 HAKNOHHbIE aCUMNTOTbI, YCNIOBMS X CYLWECTBOBaHNS U
HaxoXxaeHwve.

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

41. N-mepHbiii wap. OkpecTHOCTb ToUkM B R*n. Knaccndgomkaums Tovek (NpeaenbHble, BHYyTPEHHWE, TPAHNYHbIE).
MHoXxecTBa To4ek B R*n (OTKpbITble, 3aMKHYTbIe, OFpaHUYEHHbIE, CBA3HbIE, BbINYK/bIE).

42. ToHATME GoyHKUMM 2-X NEPEMEHHbIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTtb onpeneneHns ®HI, rpadomk
PYHKLUMMN 2-X NEPEMEHHbIX, IMHAW U MOBEPXHOCTU YPOBHS.

43. YacTtHble n nonHoe npupauweHns ®HI. Monsatus npenena n HenpepbiBHOCTU PHIN. CeoNCcTBa OYHKUMIA HECKONBKNX
NepeMeHHbIX HEMPEPBIBHbLIX B OFPAHUYEHHOM 1 3aMKHYTOI obnacTu.

44. HacTHble NPON3BOAHbIE MEPBOro U BbICWIMX NOPSAKOB, UX HAXOXAEHME. Teopema O paBeHCTBE CMeLaHHbIX
NPON3BOAHBIX B AHHON TOYKE.

45. OndbdpepeHumansl @HI nepBoro v BhICLMX NOPAOKOB, MX HaxoxaeHve. NprMeHeHne nepBoro auddpepeHumana B
NPUBANXKEHHBIX BEIYUCNEHUSIX.

46. NpownssogHas nNo HanpaeneHwio 1 rpagneHT ®HM, B3anMOCBSA3b MEXAY HUMW.

47. Npon3sofgHas HESABHON (PYHKLUN HECKONBbKMX NepeMeHHbIx. [MponssogHas cnoxHow OHI.

48. Toukm noKanbHOro aKCTpeMyma (MakCuMyma v MMHUMYMa) 1 nokanbHble akcTpeMyMbl @HI. CtaunoHapHble TOUKN.
Heobxoonmoe 1 [octatoyHoe YCnoBuMst NoKanbHOro akctpemyma ®HI.

49. 'mobanbHble aKCTPeMyMbl (Hanbonbliee 1 HAUMEHbLIEE 3HAYEHUS) GYHKUUM ABYX NEPEMEHHbBIX B OFPaHNYeHHO
3aMKHYTOM 06nacTn, UX HaXoXAeHue Ans AmdpdoepeHUMpyemMolt coyHKLNK.

50. MoHsATUS ckanspHoro n BEKTOpHOro nonei. AudpdoepeHumnanbHble onepaumm Teopumn nons (rpagueHT, LMBEepreHums,
poTtop, oneparop Slannaca).

Cemectp 3

TekyLLU KOHTPONb

1. YcTHbIN onpoc

Tembl 17,18, 19, 20, 21, 22, 23, 24, 25
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

MNpumMepHbIe BONpoCh!:

Tema 17. MNMepBoobpasHas hyHKUMUN 1 €€ HaxX0XAeHNe; HENOCPEeACTBEHHOE UHTErPUPOBAHUE; MHTEMPUPOBAHNE 3aMEHO
NepeMeHHON 1 MO YaCTAaM; UHTErpupoBaHne OYHKUMIA, coaepXalmnx KBaapaTHbl TPEXHYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBUbHbIX YU HENPABUSIbHBIX PaLMOHaNbHbIX AP06Ei; MHTErPUPOBAaHME TPUTOHOMETPUYECKUX U NPpPaLIMOHATBbHBIX
BblpaxXeHui.

Tema 18. OueHka uHTerpana u doopmyna cpenHero aHadeHus; goopmyna HoioToHa-JTeinbHuua; doopMynbl 3aMeHbl
nepemMeHHol U MHTErPMPOBaHKMS MO YaCcTSM B ONpeaenéHHOM nHTerpane; npubnuxéHHoe BoldUCieHe onpeaenéHHbIX
WHTErpanos; NpPMMeHeHNe ONpeaenéHHOro MHTerpana ans BblYMCNEHUS nnowanei NnockKnx uryp, LAvH Oyr KPuBbIX,
06bEMOB Ten; HeCOBCTBEHHbIE MHTErpanbl N0 6eCKOHEYHOMY MPOMEXYTKY MHTErpUPOBAHUS U OT HEOrPaAHUYEHHO
OYHKLIMM, NX CXOAUMOCTb 1 PACXOAMMOCTb; BbIYMCIIEHNE ABONHOIO NHTErpana cBeAeHeEM K MOBTOPHOMY; 3aMeHa
nepeMeHHbIX B IBOHOM UHTErpasne; BblYMCeHMe nnowaam nnockom durypbl 1 obbema Tena ¢ NoMOLLbO ABOMHOro
WHTErpana; MexaHn4eckne NpunoXeHns OBONHbIX MHTErPanoB (BblYMCNEHNE MACCHI, CTATUYECKNX MOMEHTOB, MOMEHTOB
VHEpPLUMW, KOOPLAMHAT LieHTPpa TAXECTU MNAOCKON NNacTUHbI);.

Tema 19. [1Y ¢ pasgenéHHbIM/ 1 pasfensownuMncs nepeMeHHbIMn, ogHopoaHble LY 1-oro nopsgaka, nuHerHoe Y 1-oro
nopsiaka 1 ypaBHeHne BepHynnu, HaxoxaeHue nx 0BLMX N YACTHbIX PELIEHWA.

Tema 20. Y, ponyckarowme NoHMXeHNe Nopsaka; HaxoXaeHne obLWero peweHns NMHeHoro ogHopoaHoro Y nopsiaka
N C MOCTOSAHHLIMY KO3OPULIMEHTAMU; NMNHERHbIE HeoAHOPOoAHbIe 1Y nopsaka n ¢ NOCTOSIHHbIMU KO3dhdomumneHTamu,
HaxoXAeHne Nx ObWUX peLeHnii AN NpaBoi YacTy CneLmanbHOro BUAA; NPMHLMN CYyNneprno3nLmMm YaCTHBIX PELIEHNIA;
MeToL, Bapuauum NPon3BOibHbIX MOCTOSIHHbIX.

Tema 21. Cymma psina, eé BoluncneHne; HeobxoanMbIli MPU3HaAK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTy
psiaa; NpU3Haknm CXOAUMOCTU PSOOB C NMONOXMTENbHBIMU YneHamm (cpaBHeHus, Janambepa v Koww); npuaHak JleibHuua
NS 3HaKoYepedyomxcs PSLOB; OLEHKa ocTaTka 3Hakodepeayrolwerocs psana; abcontoTHas 1 yCnoBHas CXOAUMOCTb.
Tema 22. HaxoxneHue nHtepsana, panmyca abconioTHol CXoanumMocTu, 0bnacT CXoaAMMOCTY CTEMNEHHOMO PSAAa;
pasnoxeHve yHkUmniA B pag Teinopa n MaknopeHa; NpUMeHeHNE CTEMNEHHbIX PSAAOB B NPUOANXEHHBIX BbIYUCNEHUSIX;
psobl Pypbe, pasnoxeHne B HUX yHKLNIA.

Tema 23. PaamelueHuns, CoueTaHns, NepecTaHoBKM, NOACHET NX YUCNA; PEeLleHe KOMBMHATOPHbIX 3a4ay; KNacCU4eckoe,
reoMeTpryeckoe onpeneneHns BeposiTHOCTU; OOPMYIibl CIIOXKEHUS U YMHOXEHMWS BEPOSITHOCTEN; dhopMyna nonHowm
BEPOSATHOCTM; cpopmyna baiieca; cxema n dpopmyna BepHynnu; npubnmxérHble goopmynbl MyaccoHa n Myaspa-/lannaca.

Tema 24. lnckpeTHas U HeENpepbiBHAA CNyYaiHble BENUYMHBI, CNOCOObI MX 3a0aHUS; YACNOBLIE XapaKTepUCTUKN
CNy4yanHo BENUYUHBI: MaTeMaTNYeCKoe OXnaaHue, oUCNepcns, cpeaHee KBaapaTmyHoe OTKIOHEHNe, Moaa, MeamaHa,
HayanbHbIEe 1 LeHTpanbHble MOMEHTbI; CBONCTBA MAaTEMATUYECKOro OXMAAHNS Y OMCMEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHus crnyyaliHbix BENNYMH: BHOMManbHBbI, MyaccoHa, paBHOMEPHbIA, NoKa3aTenbHbIA 1 HOPMANbHBIA, UX
YMCNOBbIE XapakTEPUCTMKN; HEPaBEHCTBO HebblleBa; AMCKPeTHAS ABYMEpPHAs CnyyaiHas BENMYMHA, 3aKOHbI
pacnpeneneHns €é BepoSTHOCTEN U YACNOBbIE XapakTEPUCTUKN.

Tema 25. OcHOBHble cnocobbl 3anvcu BelBOPKIW: BapuaumMOHHbIA pag; CTaTUCTUHECKWA ANCKPETHBIV U MHTEPBANbHbI
psifbl; Ffpadouyeckoe n3obpaxeHne CTaTUCTUHECKMX PSOOB pacnpeneneHns Bolbopku (MOMWUIroH, FMCTOrpamMma); YCNoBbIe
XapakTepucTuKKM BoIBOPKM (CpedHee apupMeTnyeckoe, AMCnepcus, cpeiHee KBaapaTuiHoe OTKNOHEHWe, Moaa,
mMenunaHa).

2. NMucbmeHHoOe poomallHee 3apaHue

Tembl 17,18, 19, 20, 21, 22, 23, 24, 25

MNpumMepHbIe 3a8aHns:

Tema 17. MNepBoobpasHas pyHKUMM 1 eé HaxoXOeHNe; HENoCpPeaCTBEHHOE UHTErpUPOBaHUE; NHTErPUPOBaHNE 3aMeHo
nepeMeHHoN 1 Mo YacTAaM; UHTErpypoBaHne OYHKUNIA, coaepXalmnx KBaapaTHbli TPEXHYNEH; UHTErPUPOBaHME NPOCTbIX,
MpaBWbHbIX ¥ HEMPAaBUIbHBIX PALMOHANBHbIX APOOEN; UHTErPUPOBAHME TPUFOHOMETPUYECKUX 1 MPPALIMOHANbHBIX
BblpaXXeHu.

Tema 18. OueHka uHTerpana u goopmyna cpefHero 3HadeHns; goopmyna HototoHa-JleinbHuua; GoopMynbl 3aMeHbl
NepeMEeHHO U MHTErPMPOBAHKMS MO YACTAM B ONPEeAENEHHOM NHTerpane; NPUbNuXEHHoe BblYUCNEHNE ONPEeaENEHHBIX
WHTErpanos; NpMMeHeHne onpeaenéHHOro nHTerpana ans BblYMCNeHns nnowanemn nnocknx uryp, LAvH Oyr KPUBbIX,
00BEMOB TEN; HECODCTBEHHbBIE MHTErpanbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHUS U OT HEOrPAHUYEHHOM
OYHKLMM, NX CXOAMMOCTb 1 PACXOAMMOCTb; BbIYMCNIEHNE ABONHOrO NHTErpana cBegeHneM K MOBTOPHOMY; 3aMeHa
NepeMeHHbIX B IBOAHOM MHTErpane; BblYMCIEHME NNoWaau nnockon purypbl 1 obbema Tena ¢ MOMOLLbIO ABOWHOrO
WHTErpana; MexaHn4eckre NpunoXeHns ABONHbIX MHTErPanos (Bbl4UCNEHNE MACChl, CTATUHECKNX MOMEHTOB, MOMEHTOB
VHepLUMn, KOOPAMHAT LeHTpa TAXEeCTU NNOCKON NNacTUHbI);.

Tema 19. [1Y ¢ pasnenéHHbiMK 1 pasfnensiowmmMncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgka, nuHerHoe MY 1-oro
nopsifika n ypasHeHvne BepHynnu, HaxoxaeHue nx obLwmx 1 HaCTHbIX PELIEHWIA.

Tema 20. LY, ponyckatowme noHWXeHNe nopsiaka; HaxoXaeHue obLWwero peweHnst IMHenHoro ogHopoAHoro Y nopsiaka
N C MOCTOSAHHLIMY KO3(OPULIMEHTAMU; NNHENHbIE HeoAHOPOoAHbIe [1Y nopsaka n ¢ NOCTOSIHHBIMU KO3hdmLnEHTamu,
HaxoXeHNEe X 0OWMX peLeHnid ANs NPaBol YacTy CreumanbHOro BUAA; MPYHLMMN CYNeprno3nuLmMmn YacTHbIX PELLEHW;
MeToq, Bapuauunm NPon3BOsibHbIX NOCTOSIHHbIX.

Tema 21. Cymma psifa, eé BbluMCneHne; HeobXoAMMbIA MPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV MPU3HAK PacxoanMocTu
ps4a; NPU3Haku CX04MMOCTY PSAOB C MONOXMTENbHLIMU YneHamy (cpaBHeHus, Oanambepa v Kowwu); npusHak JlenbHuua
LN 3HaKoYepeoyoLLMXCS PSO0B; OLEHKA OCTaTKa 3HaKoYepeayowerocs psaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 22. HaxoxneHve nHtepsana, pagnyca abCcontoTHOM CX0AMMOCTM, 06nacTu CX0AMMOCTU CTENEHHOMO PALa;
pasnoxeHve oyHkLuiA B psg Tenopa u MaknopeHa; npuMeHeHNe CTENEHHbIX PSA0B B MPUONNXKEHHBIX BbIYNCIEHUSIX;
psobl ypbe, pasnoxeHne B HUX OyHKLMIA.
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Mporpamma omcuunnuHel "Matematuka"; 08.05.01 "CTponTenbCTBO YHMKaNbHbIX 34aHUA U COOPYXEHNIA".

Tema 23. PaamelueHus, CoueTaHns, NepecTaHoBKM, NOACHET MX YUCNA; PELEHE KOMBMHATOPHbIX 3a4ay; KNacCU4eckoe,
reomeTpryeckoe onpeaeneHns BepoSTHOCTU; OOPMYIbl CIIOXKEHUS U YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOATHOCTM; cpopmyna baiieca; cxema n dpopmyna BepHynnu; npmubnmxérHble goopmynel MyaccoHa n Myaspa-/lannaca.

Tema 24. [luckpeTHas U HENpepbIBHAA CNyYaiHble BENUYMHbI, CNOCODObI MX 3a0aHUS; YACTOBbLIE XapakKTepUCTUKN
CNny4yanHon BENNYUHBI: MaTEMaTNYECKOe OXMnAaHue, oUCNepcns, cpeaHee KBaapaTmyHoe OTKIOHEHNe, MOAa, MeamaHa,
HayanbHbIe N LeHTpanbHble MOMEHTbI; CBONCTBA MAaTEMaTUYECKOro OXMAAHNS 1 OMCMEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHus crnyyaliHbix BENNYMH: BHOMUanbHbIA, MyaccoHa, paBHOMEPHbIA, NoKasaTenbHbIA 1 HOPMaNbHbIA, UX
YMCNOBbIE XapakTEPUCTUKN; HepaBeHCTBO YebblleBa; AMCKPEeTHAS ABYMEpHAs CnyyaiHas BENMYMHA, 3aKOHbI
pacnpeneneHns eé BepoSTHOCTEN U YACNOBbIE XapakTEPUCTUKN.

Tema 25. OcHOBHble cnocobbl 3anvcu BelBOpPKM: BapuaumMoHHbIA psag; CTaTUCTUHECKWA ANCKPETHBIV U MHTEPBaNbHbII
psifbl; Fpadounyeckoe n3obpaxeHne CTaTUCTUHECKMX PSLOB pacnpeneneHns Bolbopku (MOMWUIroH, MMCTorpamMma); YCNoBbIe
XapakTepucTKn BolBOpKM (CpenHee apuMeTnyeckoe, AMCnepcus, cpeHee KBaapaTtuyHoe OTKOHeHWe, Moaa,
mMeanaHa).

3. KoHTponbHas pabora

Tembl 17,18, 19, 20, 21, 22

CopepxaHune ayauTopHol KOHTPONbHOM paboThi:

1) nepsoobpasHas 1 eé HaxoXneHWe, HENOCPEACTBEHHOE NHTErPUPOBAHWE;

2) 3amMeHa NepeMeHHol B HEONpeAeNnéHHOM UHTErpane; MHTErpMpoBaHne No 4acTsM B HeonpeaenéHHOM nHTerpane;

3) nHTerpupoBaHue paLmnoHanbHbix Apobeit, TPUroOHOMETPUYECKIMX, MPPALMOHANBHBIX BbIPaXXEHWA;

4) BbluMCNEHUE OMNPENENEHHOrO NHTErpana, HecobCTBEHHbIE NHTErpasbl Mo 6ECKOHEYHOMY MPOMEXYTKY UHTEFPUPOBAHNS;
MPUNOXEHNs oNpeaenéHHOro UHTerpana (BbluncneHve niowanei nnockux ouryp, LnuMH oyr KpuBbiX, 06 EMOB TEN
BpaLweHus);

5) BblYMCNEHNE NOBTOPHbIX, ABOWHbIX NHTErPanos;

6) Y c pasnensiowmnmMncs nepeMeHHbIMU, oaHopoaHoe LY, HaxoxaeHue ux obWwmx 1 YaCTHbIX PELIEHWIA;

7) nuHeiHoe LY nepBoro nopsaka, ypasHeHne bepHynnu, HaxoXxaeHne nx obWwmux N YacTHbIX peLeHnii.

8) 1Y Bbicwux NopsAKOB (NpocTeiiwee, 0AHOPOLHOE NMHeHoe 1Y ¢ NOCTOSAHHBbIMK KO3thULIMEHTAMN); HEOAHOPOAHbIE
nuHenHble Y BbICIWMX NOPAAKOB C MOCTOSAHHLIMU KOS(RIULIMEHTAMU 1 NPABOM HaCTbio CheumnanbHOro Bnaa;

9) HeobX0oUMBIA NPU3HAK CXOAMMOCTM, AOCTATOYHbIA NPU3HAK PACX0OAMMOCTH, NPeAeNnbHbIA NPU3HAK CPABHEHNS;
npuaHak Janambepa, panvkanbHblii npuaHak Koww; abcontoTHas n ycnoBHas CXo4MMOCTb;

10) uHTepBan, paamyc, o0bnactb CXOLMMOCTM CTENEHHOro psaa; psabl Tenopa u MaknopeHa.

Ok3ameH

Bonipochbl k sk3ameHy:

1. MepBoobpasHas goyHKUKS, eé CBOCTBA.

2. HeonpenenéHHbln nHTerpan, ycnosume ero CylwecTBOBaHNS 1 CBONCTBA.

3. OCHOBHble METOObl MHTErPMPOBAHUSA: HENOCPEACTBEHHOE MHTErPUPOBaHNE, MHTErPMPOBAHME 3aMEHOI NEPEMEHHOW,
WHTErprpoBaHme Mo 4acTam.

4. HaxoxpeHne nHTerpanos OT OyHKUMIA, cooepXawmx KBaapaTHbIi TPEXUNEH.

5. HenpasunbHas 1 npaBwibHas paunoHanbHble Apobu, pa3noxeHue npasuibHon Apobu Ha npocTele. VIHTerpnpoBaHme
NPOCTbIX, MPABUMbHBIX 1 HEMPaBUIbHbIX PaLUOHaNbHbIX Opobei.

6. HaxoxaeHue nHTerpanos OT TPUrOHOMETPUYHECKMX BbIpAXEHWIA. YHUBEpPCanbHas TPUroHOMeTpu4eckas noactaHoBka u
ee rpvMeHeHe.

7. HaxoxgeHue nHterpanos 0T MppaurMoHanbHbIX BbIPaXXEHNI.

8. OnpeneneHHblil HTerpan Kak Npenen MHTerpanbHOW CyMMbl, €ro reOMeTPUYECKUIA CMbICT. YCNOBUS CyLEeCTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHble cBOWICTBa onpeaeneHHoro nHrerpana. OuexrusaHne nHTerpana. Popmyna cpefHero 3HaveHus.

10. IHTerpan ¢ nepeMeHHbIM BEPXHUM NPenenoM 1 ero CBONCTBa.

11. dopmyna HbtoToHa-NenbHMuA.

12. ®opMysbl 3aMeHbI MEPEMEHHON U HTErPUPOBAHNS NO YaCTSAM B ONpeaenéHHOM NHTerpane.

13. MpnbnnxE&HHoe BbIYMCNEHNE ONPELENEHHOrO MHTErpana (KeagpartypHble (oopMynbl NPSIMO-YTrofbHUKOB, TPaNeLni,
CumncoHna).

14. MNnowaap NNOCKOW dourypbl 1 €€ Bbl4MCNEHNE C MOMOLBIO OnpeaenéHHoro nHTerpana.

15. lnuHa oyrvn KpuBowm 1 eé BblYMCNEHME C NOMOLLbIO ONpeaenéHHOro HTerpana.

16. O6bem Tena BpalleHNs 1 ero BblYUCNEHUE C NMOMOLLBIO ONPeaeneHHOro nHTerpana.

17. HecobcTBEHHbBIE UHTErPanbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTEMPUPOBAHUS, X CXOLMMOCTb M PAaCXOAMMOCTb.
18. HecobcTBEHHbIE MHTErPasbl OT HEOrPAHUYEHHBIX (PYHKLWIA, X CXOAMMOCTb Y PACXOAUMOCTb.

19. [1BoViHOM NHTEerpan kak npenen NHTerpanbHoON CyMMbl, YCIIOBUE ero CyLeCcTBOBAHUS U FeOMETPUYECKUNIA CMbICTT.
20. OcHoBHble CBONCTBA ABOMHOrO HTErpana. OueHvBaHne ABONHOro nHTerpana. dopmyna cpenHero 3Ha4eHus.

21. MNoHATWE anemeHTapHOl 0bnacTy B HaNpaBneHNM KOOPAVHATHBIX 0Cceit. MOBTOPHbIE MHTErpanbl, UX BbIYUCIEHME.
BbluncneHve OBOMHOro UHTErpana ceefeHneM K NoBTOPHOMY.

22. NonapHble KOOpAMHATBI, UX CBS3b C AeKkapToBbiMU. POpMyna 3aMeHbl NEPEMEHHbIX B ABOMHOM MHTerpane npu
nepexoge K NoNsipHbIM KOOpAMHaTaM.

23. BbluncneHne nnowanm nnocko courypbl 1 06bEMA LIMIMHAPUYECKOrO TeNa C MOMOLLbLIO ABOWHOrO MHTErpana.
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24. MNoHsATHe amddepeHuMansHOro ypaBHEHNS NePBOro NOPSLAKa, pasnmyHblie oopMbl ero 3anucu. Pelwenne, HavanbHble
ycnosusi, obiiee u yactHoe peweHns Y nepeoro nopsaka. 3agada Koww.

25. 1Y ¢ pasgenéHHbIMU 1 pasfensiowmnMmncs NepeEMEHHbIMA, UX peLleHne.

26. OpHoponHble 1Y nepBoro nopsiaka, Nx peleHue.

27. I'nHenHoe LY nepBoro nopsaka u ero pewexmne. YpasHeHne bepHynnu n ero peweHne.

28. IucbgpepeHLmMansHOe ypaBHEHE NopsaKa N, pasnnyHble hopMbl ero 3anucu. PelueHne, HayanbHble ycnosus, obliee
1 YacTHoe peweHns OY nopsagka n. 3agada Koww.

29. [1Y nopsfka n, nonyckawwme NoOHMXEeHWEe Nopsaka, X pelleHue.

30. MNoHsATUE NMHENHOW 3aBUCUMOCTUN U HE3ABUCUMOCTI cucTeMbl OyHKUun. Onpenenutens BpoHckoro. MNpumepsl
NNHENHO He3aBUCKMbIX CUCTEM CPYHKLNIA.

31. NuHenHoe OY nopsagka n. OgHopogHble n HeogHopodHbie J1OY. CBoNCTBa YaCTHbIX PELeHNiA, oyHOaMeHTanbHas
cuctema pewenunin OJ10Y.

32. CTpykTypa obuero peweHus ogHopoaHoro J1IOY nopsiaka n. CTpykTypa obLwero peweHus HeonHopoaHoro 1.0y
nopsgka n. MNpuHLMN Cynepno3numm YacTHbIX PELLEHUIA.

33. OJ11Y nopsiaka n ¢ NOCTOSAHHBLIMY KO3dhdhmnLmMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero pewerns ONOY, Korna KoOpHU XxapakTepuCcTUHECKOro ypaBHEHNS - AeACTBUTENbHbIE U PA3NIMYHbIE.

34. ONNAY nopsaka n ¢ NOCTOSAHHbIMY KoadhduumeHTaMun. Xapaktepmuctunieckoe ypasHeHue. HaxoxneHne ®CP un
obuero pewerunst ONIOY, korga KOPHU XapakTepnCTUHECKOrO YPaBHEHNS - AENCTBUTENbHBIE U €CTb KpaTHble.

35. OJ1Y nopsiaka n ¢ MOCTOSAHHbIMK KO3dhdpuumeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero pewerns ONOY, Korga KOPHU XapakTepnCTUHECKOro YPaBHEHNS - KOMIMIEKCHO-COMPSIXEHHbIE.

36. HaxoxneHue yacTtHoro pewexus HITOY nopsiaka ¢ NOCTOSAHHLIMU KOSOOULMEHTAMU N NPABON 4acTbiO
crneumanbHoro Bnaa.

37. MeTon Bapuauum nNpon3BosibHbIX NOCTOSIHHBIX HAaxoXAeHust obwero pewerunst HNOY nopsiaka n ¢ NoCTOSIHHbIMU
KO3agpprLMeHTaMn 1 NPOU3BONBHOW NPaBOM YaCTbiO.

38. MoHsATue yncnosoro pana (HP). HactuyHas cymma mn octatok paga. Cxogawmecs u pacxopswmecs psabl. Cymma
psoa.

39. OCHOBHbIE CBOMCTBA CXOOSWMXCS PAAOB. He06X0AUMBIA NPU3HAK CXOAMMOCTM U LOCTATOYHbIA NPU3HaK
pacxoammocTu paga.

40. JocTtatoyHble NPU3HaKN CPaBHEHNS (KNAacCUYECKMA 1 NpenenbHbIi) CXOAMMOCTU PSAAO0B C NMONOXUTENbHBIMM
yneHamu.

41. ST1anoHHble YNCNOBbIE PSabl (FEOMETPUHECKMA 1 0BOBWEHHBI rAPMOHUYECKNIA), YCIIOBUS X CXOAUMOCTU U
pacxoomMMoCTw.

42. NocTtaTouHble npusHaku Jdanambepa n Kowwn cXoanmMocTi psnoB ¢ NONOXUTENbHBIMU YIEHA-MU, YCNIOBUS X
NPYMEHUMOCTWN.

43. 3Hakouepepyowmincs yucnosoin pag. MpuaHak JleinbHuua. OueHka CyMMbl 3HaKOYeEpeoyolerocs psna u ero
ocraTtka.

44. 3HaKkonepeMeHHbIii YCNoBoi psia. ABCOMOTHO U YCNOBHO CXOLAWMECS YMCTIOBbIE Psifbl, UX CBOMCTBA. JLOCTaTOUHbIN
NPY3HaK CXOAMMOCTUN 3HAKOMEPEMEHHOrO psaa.

45. dyHkumoHanbHbIn psg (PP). HactnuHas cymma, octaTok, TO4Ka CXOAMMOCTU, 06nacTb onpeneneHns n obnactb
cxogumocTn PP. Cymma chyHKLMOHanbHOro psaa. A6contoTHo cxogswmecs OP.

46. CteneHHow psig. MpusHak Abens abContoTHOM CXOOMMOCTU CTEMEHHOro psiaa. Paguyc n uHtepsan abcontoTHoO
CXOOUMOCTM CTEMEHHOro paga.

47. HaxoxneHve obnactu 06bl4HON 1 abCONOTHON CXOAUMOCTU cTeneHHoro psaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pso0B.

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

49. TpuroHomeTpuyeckuin psa. Psn ®ypoe. PasnoxeHvne dyHkumii B pag ®ypbe. Pagbl @ypbe nst YETHBIX Y HEYETHBIX
OYHKLNIA.

50. MpeameT Teopun BeposiTHocTel. MOHATUS CRyYaitHOro aKCnepuMeHTa, cnyvanHoro cobbltns. CBOMCTBO
CTaTUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyHalHOro aKCneprMeHTa.

51. 9nemeHTapHoe cobbiTre. MpocTpaHCTBO aneMeHTapHbIX cobbiTuil Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO (.
LocToBepHoe 1 HeBO3MOXHOE cobbiTus. MNpeacTasneHne cobbiTuii B BULE anarpamm diinepa-BeHHa.

52. [lelicTBuS HafQ CnyyYainHbIMK COBbITUSIMU, UX reOMeTPUYecKast UNNDCTPaLMS C NMOMOLbI0 Ana-rpamm diinepa-BeHHa.
CoBMeCTHbIE 1 HECOBMECTHbIE, NPOTUBOMONOXHbIE COBLITUS.

53. KombrHaTopvka: npasuna CyMMbl U MPOU3BELEHWS; COHETAHNS, PA3MELLEHUS 1 NMEPECTAHOBKM, NOACYET KX YMcna.

54. PaBHOBO3MOXHbIe cobbITuS. Knaccmnyeckoe onpeneneHne BeposiTHOCTU. HacToTa, OTHOCK-TeNbHas YacToTa
nosieneHns cobblitns. CTatmcTnyeckoe onpeneneHne BeposTHOCTU.

55. OCHOBHbIEe CBOMCTBA BEPOSTHOCTMW. YCNOBHAS BEPOSTHOCTb COObITUS. 3aBUCUMbIE 1 HE3aBUCKMbIE COBbLITUS.
DopMyIbl CNOXEHUS U YMHOXEHUSI BEPOATHOCTEN (41 ABYX COObLITUI).

56. MonHas rpynna cobbiTuid, rmnoTteasl. PopMynbl NOMHOK BeposiTHOCTU, baiteca.

57. MNoBTopHble ncnbitaHns. Cxema BepHynnu. dopmyna BepHynnu. Mpubnuxéxxbie dhopmynbl MNyaccoHa u
Myaspa-Jlannaca.
58. MNoHsTUE cnyyaiiHo BennynHbl (CB). dyHKuns pacnpeneneHns cny4anHon BenmynHbl 1 €€ OCHOBHbIE CBOWCTBA.
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59. NlnckpeTHas cnyyariHas sennynHa (O CB). Pag pacnpeneneHunst, MHOroyronbHuK pacnpeaeneHus, oyHKUms
pacnpegnenerns [ CB, nx noctpoeHme.

60. HenpepbiBHas cnyyanHas senndnHa (HCB). ®dyHkuns nnoTHOCTU pacnpeneneHuns, e€ 0OCHOB-HbIe CBONCTBA.
MNpencrasneHune cyHkummn pacnpeneneHus HCB yepes3 coyHKUMIO NIOTHOCTM pacnpeneneHms.

61. Matematuyeckoe oxumaaHve OUCKPETHON 1 HENPEePbIBHOM cnyyaiHon BennymH. OCHOBHbIE CBOMCTBA
mMaremMaTtnyeckKoro oOXnaaHus.

62. [lucnepcmsa n cpegHee KBaapaTtUYHOE OTKNOHEHUE CriyyanHoW BennyinHbl. OCHOBHbIE CBONCTBA AMCAEPCUN.
BbluncneHve gucnepcumn ANCKPETHON 1 HEMPEPbIBHON CyYaiHbIX BENUNHUH.

63. HavarnbHble 1 LeHTpanbHbie MOMEHTHI K-0ro nopsiaka, B3auMoCBsi3b MeXay HAMU. ACMMETPHS 1 3KCLIeCC.

64. BuHomMmanbHbIN 3akoH pacnpeneneHus N CB, ero yncnosble xapakTepUCTUKK (MateMatnyeckoe oxuaaHme u
ancnepcus).

65. NyaccoHosckuii 3akoH pacnpeneneHns JCB, ero uncnosblie xapakTepuCcTuky (MaTemMatmdeckoe oxumaaHue u
ancnepcus).

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

67. NokasartenbHbill 3akoH pacnpeneneHns HCB, ero yncnoeble XxapakTepucTrkm (MateMaTnyeckoe oXxungaHue
ancnepcus).

68. HopmanbHblili 3akoH pacnpeaenerust HCB, ero 4ucnoBbie xapakTepucTiki (MaTeMaTmieckoe oxmaaHue,
omcnepcust). CTaHOapTHbIN HopMarbHbI 3aKoH pacnpeneneHus. IHTerpan Jlannaca u ero npumeHexHve aons
BbIYMCIEHUS| BEPOSITHOCTU NomnaaaHns HopManbHo pacnpeaenéHHoi CB B 3anaHHbIli nHTepsan. Mpasuno ?Tpéx curm?.

69. HepaseHcTBO Yebbiwesa. MoHsATE 0 3akoHax HONbWMX YACEN W LIEHTPaNbHOW NpenenbHO TEOpeEMe Teopun
BEPOSATHOCTEMN.

70. Mpeamet matematnyeckomn ctatncTnkm. OCHOBHbIE 3a4a4M MaTemMaTM4eckoin cTaTucTukn. Baanmocessb
marematnyeckoin cTaTUCTUKK U TEOPUN BEPOATHOCTEN.

71. FeHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHbIE cnocobbl opraHn3aumm Boi6opki (MOBTOPHbIA 11 6ECNOBTOPHbIN
o16op). PenpeseHTaTuBHOCTb BhIGOpkU. CryyaiiHas Bbibopka. Bel6OpoyHbI/i METOA, KaK OCHOBHO METOL
MaTemMaTu4ecKom CTaTUCTUKM.

72. BapvauvoHHblii psag. MeguaHa u pasmax BbI6OpKM, UX HAXOXAEHUe.

73. CTatncTnyeckmnin psg pacnpeneneHns Bolbopku. VIHTepBanbHbI CTATUCTUYECKNA PSA, 1 €r0 NOCTPOEHNE.
"padouyeckoe npenctaeneHme Bol6OPKN: MONUIOH, FUCTOrPamMma, UX NOCTPOEHUE.

74. CpenHee apvMeTMHeckoe BbIBOPKY, ero CBOMCTBA W BbIYMCTIEHNME.
75. [ncnepcus BbiGopkm, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Boibopkn. BaavMoceaab avcnepcuii.

6.4 MeTtoaouyeckue matepuansbl, onpeanensitolue npouenypbl oLueHMBaH1Ms 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLuX 3Tanbl oopMMpoBaHMsS KOMMNEeTeHLUI

B KDY peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, NToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos. - "yLoBNETBOPUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl OpMUPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

YCTHbIN onpoc |YCTHbIN ONPOC NPOBOAMTCA HA MpakTUieckmx 3aHATuax. Obydatoumecs
BbICTYMAlOT C AOKNaAaMu, COOBLIEHUAMN, AOMONHEHNSIMM, YHaCTBYIOT B
LCKYCCWK, OTBEYaloT Ha BOMpochl npenoaasatens. OLUEHNBAeTCS YPOBEHb
[oMallHel MoAroTOBKM MO Teme, CroCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMampoBaTb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULIMNIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

MucbmeHHoe  |OByyarolwmecs NonyyaroT 3afaHue Nno OCBEWEHMI0 ONpenenéHHbIX TEOPETUHECKIMX
noMalHee BOMPOCOB UKW peLeHnio 3aaay. PaboTa BbINoNHAETCS MMCbMEHHO LoMa U
3agaHue coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTeEPMANoM Mo TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamMm, yMeHUs 1 HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3aLaHUi.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 3 22

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

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

CemecTp 2
TeKkyLLUA KOHTPONb

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

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

KoHTponbHas |KoHTponbHas pabota npoBoANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. PaboTa 3 22
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEHMsl U HaBbIKK, HeO6X0aUMble AN BbINOMHEHWS! 3a0aHWiA.

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

CemecTp 3
TekyLLUA KOHTPONb

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

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

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs

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

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

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

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH 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
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

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

WHTepHeT-nopTan pecypcos no matemartuke - http://www.math.ru
O6pasoBaTesbHblii MaTeMaTUHECKMIA CalT NS CTYAEHTOB, M3yHalolWmX BbICLYO MaTeMatuky - http://www.exponenta.ru
YyebHo-0bpasoBatenbHas osmko-mMateMaTmyeckas bubnuoreka - http:/eqworld.ipmnet.ru/ru/library.htm

9. MeToguyeckue ykasaHus gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumu Ha nekumsx nanaraetcsa teopetmyeckuin matepuman. lNpuy4ém KOHCNEKT NeKUniA, OCTaIoWWNACS Yy
CTYLEHTOB B pe3y/bTate Ux NPOCNYLWMBAHUS, HE MOXET MOMHOCTbLIO 3aMEHNTb y4ebHUKa, ero Lenb -
OpPMyNMPOBKa OCHOBHbIX YTBEPXAEHWUI 1 onpedeneHuid. [pocnywas nekumo, CTyAeHT OOMXeH
03HaKOMUTbCS ¢ Bonee NOAPOOHBLIM N3NOXEHMEM MaTepmana B y4ebHMKax U3 cnmcka OCHOBHOM 1
JONONHWTENbHON nuTepatypsbl. JIekumyn MOryT NPoOBOAMNTLCSA Kak B TPaAWLMOHHOW (DOPME B
ayouTopun, Tak U QUCTAHLMOHHO, C MPUMEHEHNEM COBPEMEHHBIX LIMGOPOBbLIX 06pasoBaTenbHbIX
TEXHONOrni, Ha cneayowux nnatopmax u pecypcax: B komaHge "Microsoft Teams", B BuptyanbHoii
ayoutopun.

npakTuyeckme | MidydeHne gucumnanHbl noapasymeBaeT He TONbKO OBNafeHne TEOPETUHECKNM MaTepmnanom, Ho 1

3aHATUA nony4yeHne NpakTU4eckmx HaBbIKOB peleHNs 3a8a4y Ha ayanTOPHbIX NPaKTUYECKUX 3aHATUAX, ONS
6onee rnybokoro NOHMMaHUS Pa3fenoB AUCLMMMMHBI, @ TaKXe pas3BuTre abCTPaKTHOrO MbIWAEHUS U
CnNocobHOCTW CaMOCTOATENBHO LOKa3blBaTh YACTHbIE YyTBEPXAEHUS. [1pakTnieckme 3aHATS MOryT
MOTyT NPOBOAMTLCS Kak B TPAAULMOHHON hopMe B ayaUTOpuu, Tak U AUCTAHLMOHHO, C NPUMEHEHEM
COBPEMEHHbIX LingopoBbIx 06pa3oBaTeNbHbIX TEXHONOMWIA, HA CNeayowWwmux niaTopMax 1 pecypcax: B
komange "Microsoft Teams", B BupTtyanbHoi ayamtopun.

camocTtosi- | CamocTosTenbHas paboTa - 3T0 BUA 3aHATUS, HA KOTOPOM obyyatolmecs ¢ onpenenéHHon nonei
TenbHas CaMOCTOSITENIbHOCTU BbIMOMHAOT PasNYHOro poaa 3afaHus, npunaras Heobxoommble Ans aToro
pabota YMCTBEHHbIE YCUNUS 1 NPOSBNSAS HABbIKM CAMOKOHTPONS 1 camokoppekummn. CamoctoaTenbHas
paboTa Bknto4aeT B cebsl: M3y4eHne TEOPETUHECKOro MaTepuana no KoHcnekTam nekumin n
y4ebHMKaM; BbINOMHEHNE NMCbMEHHbIX AOMALIHUX 3a4aHuiA; NOArOTOBKY K ayAMTOPHbIM KOHTPOMbHBLIM
paboTaMm; MoAroTOBKY K TEOPETUYECKMM ONpOCcaM Ha NPakTUYECKUX 3aHATUSAX; NOAFOTOBKY K
9K3aMeHy/3a4€éTy.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

nMcbMeHHoe | [lnsi BbINONHEHUS AOMAaWHMX NPaKTUYECKUX 3afaHnii obyyalolwmincs DOXKeH NOBTOPUTb
JoMallHee | COOTBETCTBYIOWMNIA TEOPETUYECKUA Matepuan, BHUMaTeNbHO, C BbINMONHEHNEM BCEX AENCTBUIA Ha
3ajaHve bymare, pazobpaTtb peléHHbIe Ha ayIMTOPHOM MPaKTUHECKOM 3aHSATUM NMPUMEpPDI U Nocne 3Toro
NPUCTYNUTb K PEEHNIO 3a4a4, NPEaNOXEHHbIX NS CAMOCTOATENBHOIO peweHuns. MNpakTnyeckue
3a4aHus, BbIMONHEHHbIE B ayAMTOPUM, NpefHa3Ha4YeHbl 4715 yKa3aHns obImnX METONOB PeLeHUs
3ajady onpenenéHHoro Tnna. 3akpenuTb HaBblKK, MOXHO NMlLb CAMOCTOATENBbHO BbINOAHNB AOMAWHNE
npakTmyeckne 3agaHuns. BoinonHeHne gomawHmx 3agaHnii NpoBepsieTca npenogasaTenem Ha
MPaKTUYECKOM 3aHSATUK. [pwn BbINMONHEHUN NMMCbMEHHOMO LOMALIHEro 3a4aHuns HeobxoaMMo
NpUAEepPXnBaTbCs creayowmx npaswn: 1) 3agaHne OoMXHO ObiTb BbINMONHEHO B OTAENbHO
YYEHMYECKOM TeTpaau C NonsMm He MeHee 3 CM A4S 3aMevyaHuin npenogasarens; 2) BHadane
yKasblBalOTCS Ha3BaHWE ONCUUMNMUHBI; HOMepa pewaembix 3agad; ®.1.0. ctyneHTa, BbINOMHMBLLETO
paboTy, ero HoMep rpynnbl; 3) yCnoBuMsi 3a4a4 NepennceiBaoTCs MONHOCTLIO, 683 CoKpalleHNs CNoB;
npuBOAMTCS NoapobHoe peleHre 3aaa4 (4epPTeXN MOXHO BbIMONHATb aKKypaTHO OT PykKK), B KOHLE
peweHusi NpMBoanTCs 0TBET; 4) B paboTy LONXHbI ObiTh BKIOYEHbI BCE 3a4a4u, yKa3aHHbIe B
3a4aHun, CTPOro Mo nopsiaky HOMEpOB; 5) BbinoHeHHast paboTa coaéTcs Ha NPOBEpPKY; eCNu B
paboTe nMetoTcs ownbkK, CTYOEHT AOMKEH BbINOMHUTL Bce TpeboBaHUs npenoaasaTtersl,
N3N0XEHHbIE B PELIEH3MN 1 caaTb paboTy C MCMPaBIeHMSIMM Ha MOBTOPHYIO NPOBEPKY; 6) H1Kakne
NCrpaBneHNs B TEKCTE YXXe NpoBEPEHHON paboTbl He AOMYCKalTCS; BCE UCTpaBNEHUs
3anncbIBaOTCA Nocne peueH3nn npenoaaearens ¢ ykasaHmem Homepa 3agadyu, K KOTopon 0THOCATCS
LOMONHEHNS 1 UcrpaBneHust; 7) pabota MoXeT ObiTb BbINOMHEHA 3aHOBO B Clly4ae BbISIBNEHMS]
CepbE3HbIX 3aMevaHunit 1 ownbok.

KOHTposbHas | MNpu NoaroToBke K ayAnTOPHbLIM KOHTPO/bHBIM paboTam cnenyeT NOBTOPUTb COOTBETCTBYHOLWNIA
pabota TEopeTUYecKuic MaTepman, a Takxxe NPoOCMOTPETb NpPaKTUYeCcKue 3aaaHuns, KoTopble pasbupanmcs u
pelwanncb Ha ayauMTOPHbIX 3aHATUSIX U ooma. MpoBoanTcs KOHTponbHas paboTa no MHANBUAYaNbHbIM
3a0aHnaM, NPeaioXeHHbIM npenonasaTteneM. Bpems BbinonHeHNs KOHTPONbHOM paboTbl 1 yac 30
MUHYT. MNpUMepHble 3a0aHns KOHTPOSbHBIX paboT NpuBeneHbl B pasaene 6.3 paboyeit nporpaMmbl.
KoHTponbHas pabota MoXeT NPOBOANTLCA Kak B TPaAMUNOHHOM chopMe B ayaUTOpuK, Tak 1
OVNCTaHLUMOHHO, C MPUMEHEHNEM COBPEMEHHbIX LINGPOBbIX 06pasoBaTeNibHbIX TEXHONOMUIA, Ha
cnenyouwmx nnatgopmax n pecypcax: B komanae "Microsoft Teams", B BuptyanbHoin ayautopun.

3auer 3a4€éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLUMNAMHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW ¢hopMe Mo bunetam, Tak U B (DOPME NMUCbMEHHOW 3a4éTHOM paboTbl. B cnyyae
npUMeHeHus B 06pasoBaTenbHOM NPOLECCe AMCTAHLMOHHbIX 0Bpa30BaTENbHbIX TEXHONOT W,
obyyatowmecs coatT 3a4€T Ha cnedylwmx nnaTgopmax n pecypcax: B komaHge "Microsoft Teams”, B
BupTyanbHoi ayamtopun. bBunet cogepXxuT asa Teopetudeckmnx Bonpoca 1 npumep, BpeMs Ha
MOLrOTOBKY K 0TBETY - 20 MUHYT. [ucbMeHHas 3a4éTHas paboTa conepxut 14-16 3anaHuii, BpeMs
BbINONHeHNs - 90 MuHyT. OueHmBaeTCa BnageHne Mmatepmanom, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS NPU PELIEHUN NPAKTUYECKUX 3aLaHWNA.
Mpwv noaroToBke K coave 3a4éra HeobX0oUMO ONMPaTbCs, MPEXAE BCEro, HA KOHCMEKThl NEKLUMIA 1
PEKOMEHI0BaHHbIE UCTOYHWKK MHADOpMaLNN.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTh "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsITAE NHpopMaLMKN 0By4YatoWMMUCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 3[00PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

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

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoNyyYani MHGOPMaLIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- MPUMEHEHWEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, CDOPMUPYEMBIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMyNSLNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOWM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;
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- YBENNYEHME NPOLONMKNTENBHOCTU cAa4m 0by4atolwmMMCs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTAMU
300pO0BbS POPM MPOMEXYTOUYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOMIXUTENBHOCTU UX CAAYN:

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

- NPOLONXMNTENBHOCTN MOAFOTOBKM 06yYatolerocs K 0TBETY Ha 3a4éTe UNM 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMeE, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm drOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 08.05.01

"CTpouTenbCTBO YHMKANbHbIX 30aHWIA 1 COOpYXeHni" n cneunanmaauuy "CTponTenbCcTBO aBTomMarmcTpanei,
aspopOMOB 1 creumanbHbIX COOPYXEeHNA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 08.05.01 - CTpOMTENBCTBO YHUKAbHbIX 30aHWIA U COOPYXEHWUI
Cneuvnanusaums: CTponTenbCTBO apToMarmcTpanei, aspoapoMoB U crneumnanbHbIX COOPYXEHWI
KBanundmkaums BbIMyCKHMKA: UHXEHEP-CTPOUTEND

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018
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2. Bnapumnpckuin 6. M. Matematuka: obwuin kypc : yuebruk / B. M. Bnagummpckuia, A. B. FopcTtko, A. M.
Epycanumckuii. - 4-e usg., ctep. - Cankt-lNeTtepbypr : NaHb, 2008. - 959 c. : un., Tabn. - ([YuebHukn ons By30B.
CneuwvanbHas nutepartypa)). - bubnuorp.: c. 948-950. - MNpeam. ykas.: ¢. 951-957. - Oon. MO. - B nep. - ISBN
978-5-8114-0445-2. - TekCT: HENOCPEACTBEHHbIN. (65 3K3.)

3. 3agayHuk no BbicwWwel MaTemaTke ans By3oB : yd4ebHoe nocobue / B.H. 3emckos [1 op.] ; noa pea. A.C. MNocnenosa. -
CaHkT-lMeTepbypr : NlaHb, 2011. - 512 c. - ISBN 978-5-8114-1024-8. -URL: https://e.lanbook.com/book/1809 . - TekcrT :
3NEKTPOHHbIN

4. Kypc BbiClIe MateMaTuku : BBEAEHMEe B MaTeMaTM4eckuin aHanns, audgepeHumanbHoe UCHUCNEHNE: NEKLN U
npakTrkyM : y4ebHoe nocobue / [aBT.kon.: J1. A. KysHeuoB v gp.] ; nog pea. U. M. MeTtpyuwwko. - 4-e n3g., ctep. -
CankT-MNeTepbypr : NaHb, 2009. - 288 c. : un. - (YuebHuKW Ons By30B : crieumanbHas nutepartypa). - bubnuorp.: c. 283. -
Mpun.: c. 243-269. - Pek. MO. - B nep. - ISBN 978-5-8114-0578-7. - TekcT: HenocpeacTBeHHbI. (29 aK3.)

5. Kypc Bbiclueli MaTeMaTuKn: MHTErpanbHoe ncHncneHne, yHKLMM HECKONbKNX NepeEMEHHbIX, AnddepeHumnanbHble
ypaBHEHUS: NeKUUN N NpaKTUKyM : yyebHoe nocobue / [H. B. M'ynuyes n op.] ; noa obw. pea. M. M. MeTtpywko. - 2-e usg.,
ctep. - CaHkT- Metepbypr : JlaHb, 2008. - 608 c. : un. - (Kypc Bbiclwei matematuku. Y4ebHukn ans sy3os. CneunanbHas
nutepatypa). - bubnuorp.: c. 595. - Pek. MO. - B nep. - ISBN 978-5-8114-0633-3. - TekcT: HenocpeaCcTBEeHHbIN. (29
9K3.)

6. Kypc BbiCliel MaTeMaTrku : KpaTHbIE MHTErpasbl, BEKTOPHbIA aHann3: nekumMu 1 NpakTukym : yuebHoe nocobve / [aBT.
kon.: H. B. l'ynuyeB v gp.] ; non pea. U. M. MeTtpyuwko. - 3-e n3g., ctep. - Caxkt-MNeTepbypr : NaHb, 2008. - 318 ¢. : vn. -
(YuebHukn onsi By30B : crieumanbHas nutepartypa). - bubnuorp.: c. 313. - Pek. MO. - B nep. - ISBN 978-5-8114-0727-9. -
TekcT: HenocpeacTBEHHbIN. (29 3K3.)

7. Kypc Bbicliel MaTeMaTiku : TEOPUS BEPOSATHOCTEN: NEKUMM 1 NpakTUkyM : yuebHoe nocobue nns By3oB / [aBT. kon.: L.
M. MeTpywko n ap.] ; noa obuw. pen. M. M. MeTpywwko. - 3-e nsg., ctep. - CaHkt-Metepbypr : JlaHb, 2008. - 347 c. : un. -
(YuebHuKM Ans By30B : cneumanbHas nutepartypa). - bubnuorp.: c. 342. - Mpun.: c. 337-341. - Oon. MO. - B nep. - ISBN
978-5-8114-0728-6. - TekCT: HENOCPEACTBEHHbIRA. (29 9K3.)

8. MaTemaTuka B npmuMepax u 3agadax : yiebHoe nocobue / O.M. Oertapesa, J1.H. XypbeHrko, I".A.

HwukoHosa, H.B. HukoHosa, C.H. Hypuesa. - Mockea : MIHD®PA-M, 2020. - 372 c. - (Bbiclee obpa3oBaHue:
Bakanaspwuar). - ISBN 978-5-16-011256-5. - URL: https://znanium.com/catalog/product/1077632 .- TekcT :
3NIEKTPOHHBbIN.

9. COopHUK 3a4a4 Mo BbICWE MaTeMaTrke C KOHTPONbHbIMU paboTtamu. 1 kypc: [yuebHoe nocobue ons By3os] / K. H.
NyHry [n op.]. - 9-e u3a. - Mockea : Alipuc-npecc, 2011. - 576 c. : un. - (Bbiclwee obpa3sosaHue). - B nep. - ISBN
978-5-8112-4389-1. - TekcT: HenocpeaCTBEHHbIRA. (42 9K3.)
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10. CO0opHMK 3a4a4 Mo BbICWEN MaTEMATHKE C KOHTPONbHBIMU paboTamu. 2 Kypc: yuebHoe nocobue / K. H. JlyHry [u op.] ;
nog pen. C. H. ®enwHa. - 7-e usgn. - Mocksa : Ailpuc-npecc, 2011. - 591 c. : un. - (Bbiciuee obpa3zosaHue). - Mpun.: c.
589-590. - B nep. - ISBN 978-5-8112-4074-6.- TekcT: HenocpencTBeHHbIN. (40 3k3.)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

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

CneumnanbHocTb: 08.05.01 - CTpOMTENBCTBO YHUKAbHbIX 30aHWIA U COOPYXEHWUI
Cneuvanusaums: CTponTenbCTBO aBToMarmcTpanei, aspoapoMoB U crneumnanbHbIX COOPYXEHW
KBanundmkaums BbIMyCKHMKA: UHXEHEP-CTPOUTEND

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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