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Paboyas nporpaMma AuCUMNIMHbI «Bbicwaa MaTeMaTuka» A1 00yyatolmxcs Mo
HanpaeneHnto noarotoekn 20.03.01 TexHochepHas 6e3onacHocTb (Mpodmnb: TexHochepHas
6e30nacHOCTb), COCTaB/ieHa Ha OCHOBaHUW DeaepasibHOro rocyapcTBeHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbICLIEro obpas3oBaHusi - 6GakanaBpuaT MO HanpasneHuto nogrotosku 20.03.01
TexHochepHas 6e30MacHOCTb, YTBEPXKAEHHOrO NprKasoM MuHUCTepCTBa 06pa30BaHNsA U HayKu
Poccuitckoit @egepaummn ot 25 masi 2020 Ne 680 |, MopsigKa opraHn3aLmMmn 1 OCyLLECTBNEHUA
06pa3oBaTe/IbHOM [eATeNIbHOCTU MO 06pa3oBaTe/lbHbIM MPorpaMmMam BbICLLEr0 06pa3oBaHus -
nporpamMmmam 6akanaBpuara, nporpaMMam CrneyuanuTeTa, nporpammaM  MarucTparypbl,
YTBEPX/AEHHOrO MpMKasoM MWHUCTEPCTBA HayKM W BbICLUEro 06pa3oBaHUs POCCUIACKOW
®egepayuny ot 06 anpens 2021 r. Ne 245 (c u3m. 1 fon.), B COOTBETCTBMMN C YYEOHbIM M/1aHOM,
YTBEPXAEHHBLIM YueHbIM coBeToM PIBEOY BO «[oHIMY» ana Habopa 2024 roga.

Pa3paboTuuK:

[OLLEeHT Kateapbl

MaTemMaT1yYecKOoin r3nKu, B.W. KonecHuk
KaHA. (13.-MaT. HayK

Pabouas nporpamma oo6peHa Ha 3acefaHnMmn Kadeapbl MaTeMaTUYECKOW (PU3NKIA
MpoTokon o1 26.03.2024 1. Ne 9

Bpwuo 3aB.Kadeapoit B./. KonecHuk
COr'JIACOBAHO:

[leKaH (PU3NKO-TEXHUYECKOTO (haKyNbTeTa
28.03.2024 .

Y4yebHO-MeTOANYECKas KOMUCCUS PU3NKO-TEXHUYECKOTO (
MpoTokon ot 27.03.2024 1. Ne 2.
MNpencenatens . H. KoTeHko

PyKoBOoAWTEb OCHOBHOI NPOJeCCMOHaIbHOW

06pa3oBaTe/ibHOM NporpaMmbl,

KaHAa. ms.-maT. Hayk, aou,. MN.B. AcnaHos
26.03.2024 .



1. MECTO JUCLUIUIMHBI B CTPYKTYPE OBPA30BATEJIbHOM ITPOTPAMMBI

1.1.  TpeGoBaHus K MpeIBAPUTEIBHOIN MOATOTOBKE 00yYarOMUXCS, MPEAIIECTBYIOIINE
Y COIIYTCTBYIOUIME AUCLHUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS N3yUYEHUE JaHHOM:

JUCLMIUIMHBI TporpamMMsbl OakanaBpuara: 11IkonpHbIN Kypc — MaTeMaTuKH, MexaHuKa.

1.2.  JlucuuIuiMHbIL, KypcoBble paOOThl U MPAKTUKH, U KOTOPbIX OCBOCHHE JAHHOMN
JUCLUILIMHBI HEOOXOIMMO KaK MPE/IIECTBYIOIIEE:

Hucuuruinnel:  @usuka, HaueprarenbHas reoMeTpus U HHXKEHEpHas rpaduka,

[IpukiiagHas MexaHuKa.
2. OIIMCAHME JUCLUITIIMHDBI

2.1.001mas xapakrepucTuka

HaumeHnoBanue noka3zaresns 3HaueHue nokaszarens
HazBanue oOpa3zoBarenbHON TPOrpaMMbI 20.03.01 TexnocdepHas 6€301MaCHOCTH
(ITpodmitb: TexnochepHas 6€30MaCHOCTD)
[Iudp 1 Ha3BaHKE B COOTBETCTBUU C b1.5.M4.3 Beiciias MatremaTuka
y4eOHBIM TUIAaHOM
Yacths 00pa3oBaTeIbHOM MPOrpaMMBbl bazoBas (00Os3aTenbHas 4acTh)
KomaecTBo 3a4€THBIX eIMHULL / BCETO YacOB 14/ 504

2.2.Pacnpenenenue yacoB 1o ¢popMam H rnepruojgam o0ydeHus

OO0111€€ KOJIMYECTBO YaCOB
dopya 3 g CamMOCTOA-
oGyucHms > 2 JeKnu- | jJabopa- | NMPaKTH- | TEILHON Beero dopma
5 OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIA
KOHTPOJIb
Ounas 1 1 30 — 30 84 144 9K3aMeH
Ounas 1 2 30 — 30 84 144 dK3aMEH
Ounas 2 3 51 — 68 97 216 9K3aMEH
Ounasi, Bcero 111 - 128 265 504
3aounas 1 1 6 - 6 132 144 JK3aMeH
3aounas 1 2 6 - 6 132 144 JK3aMeH
3aouHas 2 3 10 — 13 193 216 9K3aMEH
3aounas, 22 - 25 457 504
BCEro
3. HEJW JUCHUITJINHBI
Matematuka — 3TO TO4YHas aOCTpakTHas Hayka, H3ydarom@as KOJIWYECTBEHHbBIE

OTHOIIEHHWS M  MNPOCTpaHCTBEHHbIE (GopMbl. (OCHOBHBIM METOJOM  MaTeMaTH4YECKOIo
HCCIEAOBAHUSA  SBIIAETCA  JIOTMYECKOE  pAcCyKIEHHE, a  PEe3ynbTaTbl  HCCIEAOBaHUMN
(bopMynUpyrOTCS KaKk TOYHBIE JOru4eckre Gpopmbl. AGCTPAKTHOCTh MAaTEMAaTUKU O3HAYAET, YTO
00BEKTOM €€ HCCIeIOBaHMs SIBISIIOTCA MaTeMaTHYecKue Mojend. J[is MaTeMaTHKU BakHa HE
MPHUPO/a paccMaTpPUBAEMbIX OOBEKTOB, a CYIIECTBYIOUIME MEXAY HUMH OTHOLIEHHS, MO3TOMY
COBPEMEHHBI Hay4HbIH paOOTHUK, MPOTrPaMMUCT, MH)KEHEp JOJDKEH B TOJHON Mepe BIaleTh
KaK KJACCUYECKHMH, TaK W COBPEMEHHBIMM METOJAMU MaTEMaTUYECKHX HCCIEIOBaHUM,
KOTOpBIE OH MOXKET IIPUMEHUTH B CBOEH 00JacTH.



2

4. KOMIIETEHIIMU OBYYAIOHIEI' OCs1, ©OPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, X
NHAWUKATOPHI U INTAHUPYEMBIE PE3VYJIbTATBI ObYUYEHUA

0€30I1aCHOCTH 4€EI0BEKA

Komnerennun WHpukatopsl PesynbTarsl 00yueHus
OIIK-1. Crnocoben | OIIK-1.1. cnocobnoctsto | OIIK-1.1.1. 3naTh
YUUTHIBATH COBPEMEHHBIC | HCIIOJIH30BATh METO/IbI | OCHOBHbBIE TIOHSITHSI
TEHCHIINH pa3BUTHUS | pacUETOB 9JICMEHTOB | MaTEMaTHKH,

TEXHHUKA W TEXHOJOTUH B | TEXHOJIOTUYECKOTO UCIIOJIb3YEMbIE TUTS
obnactu TexHOC(EepHOH | 000pyaOBaHUS 10 | UCCIeA0OBaHUS
0€e30MacHOCTH, KpUTEPUAM TEXHOC(EPBHI.
U3MEPUTEIBHON U | paboTocrocoOHOCTH u | OIIK-1.1.2. YmMmers
BBIUMCIUTEILHON TEXHUKH, | HAJC)KHOCTH pelars THUIOBbIE 33Ja4u
MH(OPMaLMOHHBIX M3y4aeMbIX pas3nenon
TEXHOJIOTHI TP PEIICHUU MaTEeMaTHKH.

TUTIOBBIX 3a7]a4 B 00JIaCTH OIIK-1.1.3. Bnaners
npodeccuoHaTHLHON MaTeMaTH4YeCKUMHU
NESITEIIbHOCTH, CBA3AHHOW C METOAaMU penreHus
3aIUTOM OKpYyKaromen TUIIOBBIX 3a7a4

cpensl W o0ecredyeHueM

5. ITPOI'PAMMA JJUCHUIIJIMHBI

HasBanue temMnl

Kpatkoe conepxanue TeMbl (BOITPOCHI TEMBI)

Paznen 1. AHanutuueckas
reoMeTpusl U JIMHENHas ajiredpa

1. BexTopnas anre6pa.

1.1.
Bexkrop.

HpﬂMOYFOJ'ILHaSI H JCKapTOBa CUCTCMbI KOOpJIHHAT.

1.2. JluHeiiHble omepanuu HajJ BekTopaMu. JIMHelHas
3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.

1.3. ba3suc.

CkansipHoe,

BEKTOPHOE,

JBOMHOE BEKTOPHOE IIPOMU3BEICHUS BEKTOPOB M HX

CBOMCTBA.

2. Ilpsimast ¥ IIIOCKOCT.

2.1.
2.2.
2.3.

@DopMBbI ypaBHEHMS IPSIMOU HA IIJIOCKOCTH.
@opMBI ypaBHEHHMS INIOCKOCTH.
[Ipsimas B mpocTpaHCTBE.

3. Kpussle 2-ro nopsaxa.
[ToBepxHOCTH 2-r0 IOpSAAKA.

3.1.Dnnurnc, runepboia, napaboa.
3.2. KaHoHuueckue ypaBHEHUS KPUBBIX, UCCIIEIOBaHUE

uX QOpPMBIL.
3.3. DOIUNCOWIBI,

napaboIouIbI,

TUIepOOTOUIbI,

KOHHUYCCKUC U MUINHAPHUYCCKUC ITOBCPXHOCTH.

3.4. Kanonnueckue
uccienoBaHue ux GOpMBI.

ypaBHEHUS

IIOBEPXHOCTEN,

4. Marpuipsl ¥ ONPEIeTUTEIH.
JInnenHbIe IPOCTPAHCTBA.

4.1.MaTpuupbl ¥ oniepanuy HaJl HUMH.
4.2.OnpenenuTens U ero cBoiicTBa. Anredpandeckue

AOIIOJIHCHUA U MUHOPBIL.

4.3.O0patHas matpuia. Kputepuit ooparumoctu. Panr

MaTpULbIL.
44.Teopema o  0OasucHoM  MuHOpe. JluHeitHoe
IIPOCTPAHCTBO, €70 PA3MEPHOCTb.
5. Cucremsl muHelHbIX | 5.1. Cucrema nuHedHbix ypaBHeHuit (CJIIY), eé
YpaBHEHHUH. COBMECTHOCTb.

CMCIIaHHOC,
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HasBanue teMnl

KpaTkoe conepxanue TeMbl (BOIIPOCHI TEMBI)

5.2. Teopema Kpamepa. Kpurepuiit Kponekepa-Kanemnu.
Merton lNaycca.

5.3.06mee pemenue CJIY. dyHaameHTanbHas cUCTeMa
peLICHUH.

Paznen 2 luddepennmranibHOE UCUUCIICHHE

6. @YHKIIMM U UX CBOICTBA.

6.1.Ilonstue ¢ynxuuu. Pasnuusble crnocoObl 3agaHus
¢ynkuun. Ipapux  ¢ynkumn. OOpaTtHas —QyHKIHS.
IIpenen pyHKIMHU B TOUKE.

6.2. lloxxompl K ONpENEICHUIO IIpefesna U HuX
9KBUBAJIEHTHOCTb.

6.3. Kpurepuii Komm. OrmnpeneneHue HENpepbIBHOCTH B
touke. CBOWCTBa HEMPEPBHIBHBIX (PYHKIMH B TOYKE.
Touku pa3pbiBa 1 UX KiIaccupuKaus.

6.4.  HenpepbIBHOCTP ~ OCHOBHBIX  3JIEMEHTapHbIX
¢bynkuuid. CBoiicTBa  (YHKIMIA, HENPEPHIBHBIX  Ha
orpe3ke. CymiecTBoBaHME 0OpaTHOM (GyHKLUU.
CpaBHeHuE QYHKIUMA.

7. IlponsBoaHas.

7.1. dusznueckue 3a1auu, KOTOPbIC PUBOJAT K MOHITHUIO
TIPOU3BO/THOM. OnHocTOpOHHNKE MIPOU3BOTHBIC.
Berunciienus mpou3BOHBIX.

78.2. Nuddepennman u ero cpoiictBa. Dusmueckuil u

TreOMETPUYCCKUI CMBICIT IPOM3BOIHOM u
muddepeHmmana.

78.3. Teopembl o cpemHem i auddepeHIUpyeMbIX
(GyHKIHH.

7.4. Teopembl @epma, Poms, Jlarpanka, Komu.

7.5. [IlpousBomuele U  auddepeHnnansl  BBICHIETO
nopsaka. IIpasuno Jlonurans.

7.6. ®opmyna Teitnopa. [IpubmmkeHHbIe BBIUUCIECHUS C
nomoI1nbto hopmyisl Teitnopa.

8. UccnenoBanue GpyHKIUH.

8.1. MOHOTOHHOCTB U €€ PU3HAKHU.

8.2. Haubonbiiee n HauMeHblIee 3HaUeHUS QYHKIIHM.
8.3. DKCTpeMyM M €ro Nmpu3Hakd. BBITYyKIOCTh U TOYKH
neperuoa.

8.4. Acumnrorsl rpaduka ¢dynkuuu. Iloctpoenue
rpaduKoB.

Paznen 3. OnHOMEpHBINM HHTETpAT

9. Heomnpenen€HHbIN MHTErpAIL.

9.1. TITonsiTue nepBOOOPA3HOM.

9.2. Heonpenen€HHbIil HHTErpai u ero CBOMCTBRA.

9.3. UurerpupoBaHue HEKOTOPBIX  AJIEMEHTapHBIX
¢ysakuit. Tabnuiia uHTErpaos.

9.4. OcHOBHBIE METOIbI UHTETPUPOBAHUSI.

10. OnpenenénHbIi UHTETpa.

10.1. Tloustue OIPENIEIIEHHOTO HWHTErpaa.
Wuterpanbable cyMMBbl, cyMMbl J[apO0y W HUX OCHOBHBIE
CBOICTBA.

10.2. Kiaccsl uaterpupyembix GpyHkiuii. OCHOBHBIE
CBOICTBa ONpeeIEHHOTO HHTErpaa.

10.3. HHTerpan ¢ nepeMEHHBIM BEPXHHUM IPEAEIIOM,
dbopmyna HeroTona-Jleitouuna.

10.4. TlpuGnmxEHHOE BBIYUCIEHHE OIPENEIEHHOTO
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HasBanue teMnl

KpaTkoe conepxanue TeMbl (BOIIPOCHI TEMBI)

MHTEerpana.
10.5. T'eomerpuyeckne u (U3HUYECKHE TPHIOKCHUSA
OIpeIeIEHHOT0 MHTETpaa.

Paznen 4. luddepernmanbHoe U MHTETPATLHOE UCYUCIICHIE B MHOTOMEPUHN

11. OyHKIUU MHOTHX

IIEPEMEHHBIX.

11.1. TlonsTre ¢yHKIMM MHOTHX mepeMeHHBIX. [Ipenen
GbyHKIUH. HenpepriBHOCTH 1o COBOKYITHOCTHU
apryMeHTOB.

11.2. Yacrtubeie npousBoansie. uddepeHunpyemMocTp.
KacarenbHast INIOCKOCTb U HOpMaJlb.

11.3. IuddepeHnmpyeMocTsb CI0KHBIX QPYHKITUN. 3aMeHa

MIEPEMEHHBIX.
11.4. Tlomaeii muddepenmman. IlpousBoanas 1o
HaIpaBJICHUIO.

11.5. TI'pamment. IlpomsBomnass u nuddepeHIramb

BBICIIIUX TIOPSIKOB.
11.6. DxcTpeMyM (pyHKIIMHM MHOTUX ITEPEMEHHBIX.

12. KpaTHble, KpUBOJIMHEWHBIE U
[IOBEPXHOCTHBIE UHTEIPAJIBI.

12.1. JIBoiiHble U TpOHHBIE MHTErpajbl, UX CBOMCTBA U
BBIUHCIICHHE. 3aMEeHA MTePEMEHHBIX.

12.2. 'eomeTpuueckue u GpU3NUECKUE TPUITOKEHUS.

12.3. KpuBOJIMHEITHBIE U MOBEPXHOCTHBIC UHTETPAJIbI, UX
CBOMCTBa, (pu3MUecKasi HUHTEPIIPETALMS U BEIUUCIICHHUE.
12.4. @®opmynsl I'puna, Crokca, OcTporpaiackoro.
DIEMEHTHI TEOPHUH TOJISL.

Paznen 5. Pagel

13. Psaanl

13.1. OcHoBHble omnpenenenus. [IpusHaku cxogumoctu
pSAOB  C HEOTpULATENIbHBIMU  4jeHaMu. [Ipu3Haku
CXOAMMOCTH 3HAKOIIEPEMEHHBIX PSIJIOB.

13.2. Teopemsl 0 TpPYNIIUPOBKE U IEPECTAHOBKE PSJIOB.

O6mactp  cxoAMMOCTH  (DYHKIIMOHAJIBHOTO  psija.
CrenenHoii ps.

13.3.  Pagumyc  CcXOAMMOCTHM  CTENEHHOTO  psija.
PaBHOMepHas CXO/IUMOCTh (GYyHKIMOHAIBHON

MOCJIEZI0BATEIBLHOCTU U (PYHKIIMOHAIBHOIO Psijia.
13.4. Tlonstue o psaae Pypoe. Pacnucanue ¢pyHkuuii B
TPUTOHOMETPUUYECKUH s Dypbe

Paznen 6. luddepennmnansupie ypaBHEHHS

14. OOBIKHOBEHHbIE
muddepeHnranbHble ypaBHEHHUS.

14.1. Tuddepennmansable ypaBHeHUs 1 nopsaka.

14.2. YpaBHEeHUS C pa3IeSIOMIUMHUCS EPEMEHHBIMU.
14.3. OnHOponHbIE ypaBHEHUs. YpaBHeHHE bepHynnu u
Pukxkaru.

14.4. 3apava Kommu. luddepenunanbupie ypaBHEHUS n-
IO HOPSIKOB.

14.5. XapakTepuCTUYECKUE MHOTOUWIEHBI. Y paBHEHUE CO
CIIeIMaIbHON TPOBOM YacThIO.

14.6. Cuctemsl 1Y. Hnucnennsie MmeToasl pemenus Y.




6. CTPYKTVYPA U COAEP)KAHUE NUCIUITJIIMHBI
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6.1.®opma oOyueHus — ouHasi, Kype — 1, cemectp — 1

HaumeHnoBanus pa3zieiioB u TeMm

KomnunuectBo uacoB

Jlexir. | Jlab6op. | [Tpaxr. ‘ CPC+K‘ Bcero

Pa3nen 1. Aganmuruueckas r

€OMETpUS 1 JTUHEHHas anredpa

1.  Bekropnas anre6pa. 4 — 4 10 18
2. Ilpsmas 1 MI0CKOCTb. 2 — 2 12 16
3. Kpussie 2-ro nopsaka. I[ToBepxHocTu 4 - 4 10 18
2-ro nopsiaKa.
4. vManI/IHBI u ONpEACTUTENH. 4 - 4 12 20
JInnelinbIe IPOCTPAHCTBA.
5. CucreMbl JIMHEWUHBIX YPAaBHEHUIA. 4 — 4 10 13
Paznen 2 JluddepennpmanbHoe HCUNCICHIE
6. OyHKIMU U UX CBOWCTBA. 4 4 10 18
7. IlponsBoaHasl. 4 4 10 18
8. UccnenoBanue GpyHKIuu. 4 4 10 18
HUTOTI'O 3A 1 CEMECTP 30 — 30 84 144
®opma 00yueHus — ouHas, Kypc — 1, cemectp — 2
Paznen 3. OnHOMEpHBIN HHTETpAT
9. HeonpenenéHuuplii UHTETrpall. 8 - 8 22 38
10. OnpenenénHplil HTETpal. 8 - 8 20 36
Paznen 4. luddhepeHnmanbHoe 1 MHTETPATLHOE UCUHUCIICHIE B MHOTOMEPUHT
11. ®yHKIIMN MHOTUX EPEMEHHBIX. 8 - 8 22 38
12. Kpartnsle, KPUBOJIMHEHHbBIC u 6 - 6 20 32
MOBEPXHOCTHBIE MHTETPAIIBI.
HUTOT'O 3A 2 CEMECTP 30 — 30 84 144
®dopma 00ydeHust — oyHasi, Kypc — 2, cemecTp — 3
Pazgen 5. Pagsr
13. Psanpr ‘ 25 ‘ — ‘ 34 ‘ 50 109
Paznen 6. Auddepenunanbabie ypaBHEHUS
14. OObikHOBEHHBIE T PepeHnanbHbIE 26 B 34 47 107
ypaBHEHUS
NUTOI'O 3A 3 CEMECTP 51 — 68 97 216
NTOTI'O ITO KOMITIOHEHTY OIIOII 111 — 128 265 504

6.2.®opma o0yueHHs — 3a04Hasi, Kypc — 1, cemectp —1

HaumeHnoBanus pa3aciioB U TEM

KomnunuectBo uacoB

Jlexn. | Jla6op. | Ipakr. | CPC+K | Beero

Pa3nen 1. Aganmutudeckas r

€OMEeTpHS U JIMHEeHas anreopa

1. BekropHas anreopa. 0,5 - 0,5 16 17
2. [IpsiMast 1 IOCKOCTb. 0,5 - 0,5 17 18
3. Kpusbie 2-ro nopsaka. [loBepxHoct
1 — 1 16 18

2-ro mopsaka.
4. Martpuiibt u OTIpeACITUTENH.

. 1 — 1 17 19
JInHeliHbIE TPOCTPAHCTBA.
5. Cuctembl TMHENHBIX YpAaBHEHUH. 0,5 - 0,5 16 17

Paznen 2 luddepennuanbuoe ncuucieHue

6. OyHKIIMU U UX CBOWCTBA. ‘ 0,5 ‘ - ‘ 0,5 ‘ 17 18




HaumenoBanus pazzienos u TeM Komtacecrso sacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
7. IlpousBoaHas. 1 - 1 16 18
8. MccnenoBanue QyHKITHH. 1 — 1 17 19
HUTOI'O 3A 1 CEMECTP 6 — 6 132 144
®dopma 00yueHus — 3a04Hasi, Kypc — 1, cemectp — 2
Paznen 3. OnHomMepHbIi HHTErpal
9. HeonpenenéHuuplii UHTETrpall. 1,5 - 1,5 33 36
10. OnpenenéHHblil UHTETpaJL. 1,5 — 1,5 33 36
Paznen 4. JuddepenunansHoe 1 HHTETPaIbHOE UCUUCICHHE B MHOTOMEPUH
11. ®yHKIMY MHOTMX IIEPEMEHHBIX. 1,5 — 1,5 33 36
12. Kpartnsie, KPUBOJIMHEHWHbBIC u 1.5 B 1.5 33 36
MOBEPXHOCTHBIE HHTETPAJIBI.
NUTOI'O 3A 2 CEMECTP 6 — 6 132 144
dopma 00ydeHus — 3a04Hasi, Kypc — 2, ceMecTp — 3
Paznen 5. Pansr
13. Psppl | 6 | - | 6 97 | 109
Paznen 6. Auddepenunanbabie ypaBHEHUS
14. OObikHOBEHHBIE T PepeHInaNbHbIE 4 B 7 96 107
ypaBHEHUS
NUTOI'O 3A 3 CEMECTP 10 — 13 193 216
HUTOI'O ITO KOMITOHEHTY OIIOII 22 — 25 457 504

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOIBHBIE BOIIPOCHI
Paznen 1. BexTopHas anreOpa

1.  BexTopsl u AeicTBUS HaJ HUMH (CII0)KEHHE BEKTOPOB, MPABHIIO TPEYTOJbHHUKA U
napajiesIorpaMMa, pa3HOCTb BEKTOPOB U YMHOKEHHE BEKTOpPA Ha CKaJIsIp).

2. KOJ'IJ'II/IHCapHBIe 1 KOMIIIAaHApHBIC BEKTOPLI.

3. JluHeliHas 3aBUCUMOCTb U HE3aBUMOCTb BEKTOPOB, Oa3UC MPOCTPAHCTBA.

4.  JlexapToBa cucTeéMa KOOpJMHAT Ha IUIOCKOCTH U B IpocTpaHcTBe. KoopauHaTtHbie
BEKTOpA.

5. Ilomsapnas cucrema koopauHaT. POpMyIbl Iepexoja U3 MOIAPHOM CUCTEMBI

KOOPJMHAT B JIEKAPTOBYIO.

6. IlpeobpazoBaHue 1eKapTOBOW CUCTEMBI KOOPAUHAT.
7. CkamspHoe npou3BeeHne BeKTopoB. CBoMCTBA.

8.  BekropHoe mpousBeneHne BeKTOpoB. CBoOMCTBA.

9. CmMmemaHHOe Mpou3Be/IeHne BEeKTOpoB. CBOWCTRBA.

AHanuThueckas reoMeTpust
10.

IOMOIIBIO YTJIOBOT'O KOE)(I)(I)I/IL[I/ICHTB., KaHOHHYCCKOC, napaMeTpI/Iqecxoe).

1.

12.

OHpe,Z[CJ'ICHI/IC, YpaBHECHHEC, OCHOBHBLIC (bOI(aJ'ILHLIC U JUPCKTOPHUAIIBHBIC CBOICTBa.

13.
14.

YpaBHEHHE MIOCKOCTH.
Yrom  Mexay — AByMs

IJIOCKOCTSIMH.
MEPIEeHIUKYISIPHOCTH ABYX IUIOCKOCTEH. PaccTosiHiE OT TOUKH /10 MIIOCKOCTH.

YcaoBue

NnapaiCJIbHOCTH

Hp}IMaH Ha IUIOCKOCTU. Pa3nndHble BHOBI €€ YpaBHCHUA (0611_166, HOpMaAJIbHOE, C

VYroa Mexay AByMs NPSAMBIMHU. Y CJIOBUS MapajlieIbHOCTH U MEPHEHANKYISIPHOCTH
JBYX NpsIMbIX. PaccTosiHME OT TOUKH 10 IPSAMOIA.
KpuBsle BTOporo nopsjaka: oKpyKHOCTb, JUIUIIC, TunepOoia u napadona.

u
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15. Ilpsmas B mpocTpaHcTBe. Pa3nuunble BUbI €€ ypaBHEHUS (KAaHOHUUYECKOE,
rapaMeTpruecKoe, Kak repeceyeHune IByX MiI0oCKOCTeN).

16.  VYroa mexny AByMs NpSMbIMH. Y CIIOBUS MAapaJIENbHOCTH U MEPIEHANKYIISIPHOCTH
JBYX MPSMBIX.

17. B3zaumHOe pacnoioKeHHE MPSIMON U MIIOCKOCTH. PaccTosiHue OT TOUKH 10 MPSMOM.

18. IloBepxHocTH  BTOpOro mopsiaka: cdepa, IIUIUNCOMUIBI,  HapabOJIOUIbI,
rUNepOOIOUIbl, WINHIPHI, KOHYC.

DJIEMEHTHI JIMHEHHOM anreOpshl

19. Omnpenenutenu BTOPOro U TpeThero nopsjika. MIx ocHoBHbIE CBOMCTBA.

20. Marpuupbl 1 1eWCTBHUS Hal HUMH (CIIOYKEHNE, BRBIUYMUTAHUE, YMHOKCHHE HAa YUCIIO).

21. OOpaTtHas MaTpulia ¥ MpaBHUJia €€ HaXOXKICHUSI.

22. Tlonstue 06 omnpeaenuTeie BHICIIUX MOPSIIKOB U KX OCHOBHBIE CBOICTBA.

23.  MuHopsl u anreOpaundeckue gonosnHenus. Teopema Jlamnnaca.

24. Panr maTtpuisl.

25. CucreMa n TuHEHHBIX ypaBHEHUH ¢ n Heu3BecTHBIMU. [IpaBuiio Kpamepa.

26. Pemenue cucteMbl n TMHEHHBIX YPaBHEHHI ¢ N HEU3BECTHBIMU METOJIOM OOpATHBIX
MaTpHIL.

27. OO6mas Teopuss CHCTEM M YypaBHEHWH C N HEU3BECTHBIMU. OIHOPOJHEIC,
HEOJIHOPO/AHbIE, COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI.

28. Teopema Kponekepa-Kanemm.

29. Merton 'aycca nis perieHus: IPOU3BOJIBHBIX CUCTEM YPaBHEHUH.

30. OmnpeneneHusi CUCTEMbl OJHOPOJHBIX YPaBHEHWUM, TPUBHAIBHOTO PEIICHUS U
HETPUBUAIBHOTO PEIICHHUs, PyHAAMEHTALHONW CHCTEMBI PEIICHUH.

Pa3nen 2. KoMIuiekcHEIE ynciia

IIpou3BoHas U €€ IPUIIOKEHUE

1. Ilonstue npousBogHou. CBs3b nuddepeHupyemMoii u HempepbIBHONU QYHKIUH.
@U3NYECKUI CMBICI TPOU3BOIHOM.

2. TI'eomeTrpuyeckuil CMbICI IPOU3BOIHON. Y paBHEHUE KacaTEIbHOM.

3. IlpousBoaHasi MpoCTEHIINX 3EMEHTAPHBIX QyHKIMHA. Taldnuma npon3BoHbIX.

4. OcHoBHbIe paBuia 1uddepeHupoBaHus.

5. HesBHo u napaMeTpuuecky 3aJaHHble QYHKIIMHU U UX AU PepeHInpOBaHUE.

6. Juddepenuman pynkuuu. Ero ocHoBHbIE cBocTBa. [IpubIMKeHHbIE BEIUMCIICHUE
¢ momotisto nuddepenHimana.

7. Teopemsl o cpeaneM ais nudpdepenuupyembix pynkuuit (Teopemsr depma, Poms,
Jlarpanska, Kommn).

8.  VYcioBue NOCTOSHCTBA (PYHKIUH.

9. HeoOxomumMoe u JAOCTaTOYHOE YCJIOBHE MOHOTOHHOCTH aupdepeHIpyeMoit
GbyHKIUH.

10. DOkcrpemymsl pyHkiuu. HeoOxoaumoe u 10CTaTOYHOE YCIOBHUE IKCTPEMYMa.

11. BpImykJIOCTh M BOTHYTOCTh I'padukoB. IIpaBuiio HaxoXXAEHUS MPOMEKYTKOB
BBINYKJIOCTH U BOTHyTOCTH. HeoO6xoanmoe 1 10cTaTouHoe YCIOBHE TOUKU Ieperuoa.

12.  Acumnrotsl rpaduka GyHKINU.

13. IIpaBuno Jlonurans.

Paznen 3. HTErpan u ero npuiioxKeHus
OmnpeneneHHbIi HHTErpajl, €ro TeOMETPUIECKUI U MEXAHUUECKUN CMBICI.
HeoOxoaumoe u 10cTaTouHOE YCIOBUE HHTETPUPYEMOCTH.
OcHOBHBIE CBOWCTBA ¥ TEOPEMBI JIJIS OIIPEIEIEHHOIO HHTETpaIa.
®opmyna HetoToHa - Jleitbuuna.
3aMeHa IEPEMEHHOM B OIIPEEIIEHHOM HHTErpase.
WHTErpupoBaHue 1o 4acTsM B ONPEAEIEHHOM UHTErpalle.
[Imomaaer KpuBOJMHEHON Tpanenuu. Ilnomans KpUBOIMHEWHOW Tpaneuuu B
napameTpudeckoit ¢popme. Boruncnenue miomanei Guryp B moJsipHbIX KOOpAWHATAX (TUIOLIAb

Nk =



KPUBOJIMHEHHOTO CEKTOPA).

8. [Tonsitue 006 oOwveme. Bprumcienwe o0BEMOB Ted MO TUIOMIAASIM TOMEPEUHBIX
ceueHnii. OOBEM Tela BpalCHUS.

9.  Tlonsartue nnuHbl Iyrd. BeluucineHue AMUHBI 1yrd B NapaMeTpudeckoil ¢gopme, B
IIPSIMOYTOJIBHBIX U MOJIIPHBIX KOOPANHATAX.

Paznen 4. @®yHKIIMM MHOTUX TIEPEMEHHBIX

1. Ilonsatue n-MepHOro €BKIMAOBA IpocTpaHCTBA. OTKpBITHIE U 3aMKHYTBIE
MHOYKECTBa €BKJIMJI0Ba IIpocTpaHcTBa. [loHsaTHe o0nacTy.

2. TlonsTtue pyHKIUU HECKOJIBKUX EPEMEHHBIX.

3. Ilpenen pyHKIMU ABYX MEPEMEHHBIX B TOUKE.

4.  lloHsATHE NOBTOPHBIX MPEENOB (HYHKIIMH ABYX NEPEMEHHBIX.

5. HenpepbIBHOCTh (YHKLIMH JBYX MEPEMEHHBIX B TOUKE. TOUKHU pa3pbiBa.

6.  YactHble IIPOU3BOJIHBIE byHKIMN JBYX IIEPEMEHHBIX. [TonsTue
muddepeHIHpyeMOCTH (YHKLIUU ABYX NEpeMEHHbIX B Touke. HeoOXoaumele W A0CTaTOYHBIE
ycaoBus AuddepeHunpyeMocTH PYHKIIUU B TOUKE.

7. Ilpom3BoaHas GyHKLUH 10 3aJaHHOMY HarpasieHuto. [lonaTue rpaguenTa.

8. [TonaTne MakcumMymMa U MUHUMYMa (QYHKIMH ABYX nepeMeHHbIXx. Heo6xonumoe u
JOCTaTOYHOE YCIIOBUE SKCTPEMYyMa.

KpatHble 1 KpUBOJIMHEWHBIE HHTETPAJIbI

9.  OmnpeneneHue U CyneCTBOBaHHME JIBOMHOIO MHTErpaila UIsl IPSIMOYTOJIBbHON
obacTH.

10. OcHoBHbIE CBOMCTBA IBOMHOTO HUHTerpaia. [IpuiokeHns 1BOMHOIO UHTErpaa.

11. Cpenenue IBOHHOTO MHTETpaJIa K MOBTOPHOMY Ha IIPSIMOYTOJIEHOM 00JIacTH.

12. TpoiiHble HHTETPAJIBI.

13. 3ameHa nmepeMeHHBIX B IBOIHOM uHTerpaie. Ilepexon ot AekapTOBbIX KOOPAMHAT K
HOJIIPHBIM.

14. 3ameHa nmepeMeHHBIX B TpOWHOM HHTerpaiue. [lepexosn oT nekapTOBBIX KOOPAMHAT K
cepuuecKuM 1 HUIHHIPUIECKUM.

15. KpuBonuneiinsle unterpaisl 1 pona. CoiicTsa.

16. KpuBonuHeiinble uHTErpaisl 2 pojaa. CpoiicTsa.

17. ®usnyecknii CMbICI KPUBOJIUHENHBIX HHTErPATIOB.

18. IToBepxHOCTHBIE HHTETpaJbI 1 pona.

19. TloBepxXHOCTHBIE HHTETPAJIBI 2 pojia.

20. ®opmyna ['puna.

21. ®opmyna Ocrporpaackoro-I'aycca.

22.  ®opmyna Crokca.

23. TloTok BEKTOPHOTO IOJIS.

24.  JluBepreHIus mos.

25.  Hupkynsous.

26.  Porop nous.

Pa3nen 5. Psanpr

27. Ywucnossle psaasl. HeoOXoauMblii TpU3HAK CXOAUMOCTH.

28. Papgpl ¢ HEOTPULATEIBPHBIMY YJIEHAMU U IIPU3HAKHU UX CXOJUMOCTH.

29. 3nakouepenyomuecs psabl. AGCOIIOTHO CXOSIINECS PSAAblI U UX CBOMCTBA.

30. VYcnoBHo cxoasaumecs pansl. [Ipusnak JleiiOnuna.

31. @yHKIMOHANBHAS TMOCIEAOBATEIBHOCTh, €€ CXOJAUMOCTbh W paBHOMEpPHAas
CXOAUMOCTD.

32. OyHKUMOHAJIBHBIN Psifl, €M0 CXOJUMOCTh U PABHOMEPHAs CXOJIUMOCTbD.

33.  CpoiicTBa paBHOMEPHO CXOJSALINXCS PSIIOB.

34. MaxopaHTHbIN npHU3HaK Beiepmrpacca.

35. Crenennsie psaasl. Pannyc cxoquMocTH.

Paznen 6. luddepennmansHbie ypaBHEHUS
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36. IlonsTue oOBIKHOBEHHOTO AU (HepeHInANIbHOTO ypaBHEHH 1-ro IOpsiiKa U €ro

pewenus. [Tone nanpasnenuii. M3oknunsl. [Ipumepsl.

37. Teomerpuueckas ¥  MEXaHMYecKas HWHTepHperamus  IudQepeHInanbHOro

ypaBHEHUS U ero pemeHust. DopMbl 3aJaHUs PELICHHSI.
38. 3anmaua Komu. O61ee, yactHoe U ocoboe pemenus. [Ipumepsr.

39. YPaBHeHI/IH C pasgCiIAIOIUMUCA IEPEMECHHBIMHA U IPUBOAAIIUECSA K HUM.

40. OpHOpOoAHBIC YPABHEHUS U MPUBOISALINECS K HUM.
41. Jluneitnwle ypaBHeHusa. Meton bepuynm u Jlarpanxka.

7.2. Tembl pedepaToB

1. «Hcropus nosiBieHus anredpbl Kak HayKu».

2. «Anrebpa: OCHOBHbIE HauaJla aHAIU3a».

3. «CBs3b MaTEMaTUKHU C JPYTUMH HayKaMm».

4. «Croco0Obl BBIYUCIEHUS MHTEIPAJIOB.

5. «OmnpeneneHue AEMEHTAPHBIX QYHKIUI.

6. «J1BOHBIE MHTETrPaJIbl U MOJISAPHBIE KOOPAUHATHI».

7. «3anuce 1 BeluMciIeHue AU hepeHIuaIbHBIX YPaBHEHHI.

8. «McTopust nosIBIEHUSI KOMIUIEKCHBIX YUCEID.

9. «CylUIHOCTb IMHEWHOM 3aBUCUMOCTH BEKTOPOBY.

10.  : «MaTemMaTHuecKue rojJJOBOJIOMKH U UTPBI: CYIIHOCTh, 3HAYCHUE U BUIBD».
11. OCHOBBI MAaTEMAaTUYECKOTO AHAIN3A.

12. OcHOBHBIE KOHLENIIMY MAaTEMAaTHUYECKOTO MOJEINPOBAHMUSL.
13. Maremarnyeckoe NporpaMMHUPOBAHUE: CYIIIHOCTb U 3HaYEHHUE.
14. Mertoabl peleHns TUHEHHBIX YPAaBHEHUH.

15. Mertoas! peleHNs] HETMHENHBIX YPABHEHUM.

16.  OcHoBononararomue KOHUENIUA MaTeMaTHYECKOW CTaTUCTUKH.
17.  Omnpenenenue ypaBHEHUs IEPEXOTHOTO MTpoLecca.

18.  IIpumeHeHHe KpaTHBIX JINOO TPOWHBIX HHTETPAJIOB.

19. Pemenne cMemaHHbBIX MaTeMaTHYECKHUX 3a/1a4.

20.  BpruucieHue TPUrOHOMETPUUYECKHUX HEPABEHCTB.

21. Maremaruueckas punocodust ApuctoTens.

22. OCHOBHbBIE TPUTOHOMETPHUECKUE (POPMYIIBL.

23.  Maremaruk Dilsiep 1 €ro HayyHbI€ TPYAbI.

24.  OmpeneneHue YKCTPEMYMOB (DYHKII MHOTHX MEPEMEHHBIX.
25. CymiHOCTh aKCMOMAaTHYECKOTO METO/IA.

26.  JlexapT ¥ ero MaTeEMaTHYECKUE TPYIbI.

27.  OCHOBHBIE KOHIICTIIINH MAaTEMATHKH.

28.  Pa3BuTHE JIOTUKU U MBILUIEHUS HA YPOKaX MaTeMAaTUKU.

29.  CoBpeMeHHbIE OTKPBITHS B 0071aCTH MaTEMaTHKH.

30.  Ilpenensl 1 IpOM3BOJAHBIE: CYLITHOCTD, 3HAYEHNE, BBIYMCIICHUE.

7.3.06pa3er co eE)Kap(gm gK3aMCHAIMOHHOTO OuieTa

1. Beraucauts | 3 12\1 (7 22 11 1\
K 3 L&lé 4 "4t g3~ 2r)
1 (7 10 5 9 6 3

-2'3+9:3-3 5+2-(21+7:2—7\1
2. Berauciaure 7\ - - ) - \7 - )
+ .
1t I L L
27 9 5 8 9 2 6

3. Beruamciouts 1,0021+3,16:400-0,01.
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V2143
449 -§729
1 1
ad —-16 a%+16 1024
5. YIpOCTUTD BBIPAKECHUC — +— - .
. . Ya -256
at +16 at-16

6. 3anumure BBIPpAXXCHUC 0e3 3HaKa abCOTIOTHON BETMYUHBI
|3+ 2x|+|x +10|-|5x -1.

4. BEIYUCIUTE

7. 3amucath ¢ nomomibio 6unoma Herotona (x —1)10
8. Haiitn cymmy GeckOHEUHO yObIBarOIEei reOMeTpUYECKO MPOrpecCHH

FEER
397277
9. Jlokasarh TOKIECTBO 2S%n0t +S%n20t =cig” _
2sino —sin2q 2

10. Beruuciuts sin 75° -cos 75°

11. Haiitu paccrosnue mexnay toukamu M,(5) u M>(—2) u KOOpAMHATY CEpEAUHbI

orpe3ska MiM> . N300pa3uth BCe 3TH TOYKH Ha YUCIOBOM MPSIMOM.

12. Ha mrnockoctu 3amana Touka A(1,-3). 3amucaTh KOOpPAMHATHI TOYKH B,

CHMMeTquHOﬁ ¢ TOYKOH A OTHOCHTEIBHO OCH a6cu14cc. I/I306paSI/ITB TOYKH
KOOp,I[I/IHaTHOI;'I IIJIOCKOCTH.

13. Pas3noxuTh Ha MHOKHTenn 4x> — 47 .

2 -16
14. Cokparuth 1pobb ———— -
PRIIRAPODE 3+ 12
)yl
15. YIpoCTUTh BBIpaKEHHE |\ - 3,;2,3#!;1
3 3 2

16. BInonHUTH yKa3aHHbIE 1EWCTBUSA: a3 cxd-at - x3.

A,B BHa

B cnywae BeneHus yueOHOTO Impoliecca ¢ MCIOJb30BAHUEM DJIEKTPOHHOTO OOY4YEeHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, colep)kaHue OuieTa MOXKET OTIUYAThCA OT

MIPUBEICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPLBIE IIOJIVUHAIOT OBYYAIOIMECA

OOmrast oleHKa 3HaHUM O0ydJaroImuXcs MO JAUCHUILIMHE HpoBouTcs mo 100-0aibHOM
IIKajae HMCXOAs M3 MaKCUMyMa, NMpUBENEHHOro B Tabmuie Hike. OpraHuzallOHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHHBAETCS HA OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHuil, aKTUBHOCTb BO BpeMs
MPOBEICHUS JICKIIMOHHBIX M MPAKTUYECKHX 3aHATUH (ydacTue B OOCYXKIEHUH TEKYILIEro M

IIPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.11.).

8.1.  Cewmectp 1,2,3 ounas popma oOyueHus

Buasr pabot \ baminr
1 cemectp
Opranu3annoHHO-yueOHas paboTa CTy/JeHTa B ayAUTOPUH 25
CamocrodarenbHas (MHIUBHyaldbHAsA) paboTa 25
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KonrtponsHas pabora 10
UTOI'o 60
OK3amMeH 40
OO6mwuii utor 3a 1 cemectp 100
2 ceMmecTp

OpranuzaiinoHHO-y4eOHas padoTa CTyeHTa B ayAUTOPUU 25
CamocrosarenbHas (MHIUBHyadbHAs) paboTa 25
KontponbHas padota 10
NTOI'o 60
DK3aMeH 40
OO6muii utor 3a 2 cemectp 100
3 cemecTp

OpranuzannoHHO-y4eOHas paboTa CTyIeHTa B ayAUTOPUU 25
CamocrosarenbHas (MHAUBHyaIbHAsA) paboTa 25
KontponbHas padota 10
UTOIro 60
DK3aMeH 40
OO6mmit utor 3a 3 cemecTp 100

8.2.Cemectp 1,2,3 3a0uHast popma 00ydeHus
Buast pabot ‘ bambr

1 cemectp

OpranuzaiinoHHO-y4eOHas paboTa CTyeHTa B ayAUTOPUU 25
CaMmocrosTenbHas (MHANBUAYallbHAs) paboTa 25
KontponbHas padota 10
UTOIro 60
DK3aMeH 40
OO6mmit utor 3a 1 cemectp 100
2 cemecTp

OpraHu3annoHHO-y4eOHas paboTa CTy/JIeHTa B ayAUTOPUH 25
CamocrosarenbHas (MHAUBHyaIbHAasA) paboTa 25
KonTponbhas padora 10
NTOI'O 60
DK3aMeH 40
OO6mmit utor 3a 2 ceMecTp 100
3 cemecTp

OpraHu3annoHHO-yueOHas paboTa CTy/JIeHTa B ayAUTOPUH 25
CamocrosrenbHas (MHAUBHyadbHAsA) paboTa 25
KonTponbnas padora 10
NTOI'O 60
DK3aMeH 40
OO6muit utor 3a 3 cemectp 100

CooTBeTcTBHE 0a1710B OIICHKE

Or1ieHKa 1Mo MITHOAUIFHON IIKAJIE

KomuuectBo 0amnos

s 100 ECTS | Dx3amen, nuddepeHpoBaHHbIH 3auer
3a4er
90-100 A OTIIMYHO 3aYTEHO
80-89 B XOpOLIO 3a4TEHO
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75-79 C 3a4YTEHO
70-74 D 3a4YTEHO
60-69 E YIOBJIETBOPUTEIHHO ET———
35-59 FX HEYIOBJIETBOPUTEILHO HE 3a9TCHO
0-34 F ya p HE 32YTEHO

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA JJIA JIUIL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMMU 3/10POBbA 1 MTHBAJIN/IOB

B xone peanu3zanyy TUCHUIUTMHBI UCTIOIB3YIOTCS CIICAYIOIINE JOTOIHUTEIbHBIC METOIBI
oOyueHus1, TeKYIIero KOHTPOJISl YCIEBAEMOCTH M MIPOMEXKYTOUHOM aTTeCTally 00ydaroluxcs B
3aBHCUMOCTH OT UX MHMBHyaTbHBIX 0COOCHHOCTEH:

1) JUTSL CJIEIIBIX U CIIA00BUISAIINX:

— JeKIMu  OGOPMIIAIOTCS B BHJE DIEKTPOHHOTO JOKYMEHTa, MJOCTYHHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIIEMUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeYeHUEM;

— JUIS  BBIOJHEHHS ~ 3aJaHUs  OpU  HEOOXOAMMOCTH  TPEIOCTaBISACTCS
YBEJIIMYUBAIOLIEE YCTPONUCTBO; BO3MOKHO TaKKe MUCIOJIb30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX
YCTPOWCTB;

— MMCEMEHHBIC 3a7JaHus O(hOPMIISIOTCS YBEITUICHHBIM MIPUPTOM.

2) JUIS TIIyXUX U ca0O0CIIbIIIaNX:

— JeKUruu opOpPMIIIIOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTA;

— MMMCEMEHHBIC 33JJaHKS BBITTOJHAIOTCS HAa KOMITBIOTEPE B MUCBMEHHOU (opMe;

— 9K3aMEeH NPOBOAMUTCA B NHUCHbMEHHOW (QopMe Ha KOMIBIOTEPE; BO3MOKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

3) JUISL JIUI] C HApYIICHUSMU OTIOPHO-ABUTaTEIBHOIO anapara:

— JeKu  OGOPMIIIIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, JMJOCTYIHOTO C
MIOMOIIBI0 KOMIIBIOTEPA CO CHEUATU3UPOBAHHBIM TPOrPAMMHBIM 00€CIIeYeHUEM;

— MMMCEMEHHBIC 3a]JaHVsI BBITTOJHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4eT MPOBOASITCS B YCTHOU (pOpPME WM BBIMOIHSIIOTCS B MTUCHMEHHON
(dhopme Ha KOMIIBIOTEPE.

[Ipy HEOOXOOMMOCTH TPEAYCMATPHBAETCS YBEJIWYCHHWE BPEMEHM JUISI TOJITOTOBKH
OTBETA.

[Ipouenypa  mpoBeAeHHS  MPOMEKYTOYHOM  aTTecTalluud AN OOydaromuxcs
YCTQHABIMBAETCS C Y4YETOM WX WHAWBUIYAIBHBIX TMCHUXO()H3MUECKUX OCOOCHHOCTEH.
[TpomexyTouHas aTTecTalust MOXKET MTPOBOAUTHCS B HECKOJIBKO ITATOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUS PE3YIbTaTOB OOYYEHHUS JIOMYCKaeTcs ¢
MCIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 10CTyN K MHPOPMAIMOHHBIM U OMOIMOrpaduuecKkuM pecypcam B CETU
WNuTtepner nns kaxmgoro oOyuaromierocss B (opmax, aganTHPOBAHHBIX K OTPAHMYEHUSM HX
3JI0POBbS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CIIETBIX U CIIA00BUIAIIINX:

— B [I€YaTHOH opMe yBeIHUEHHBIM HIpUPTOM;

— B (pOpMe AIIEKTPOHHOIO IOKYMEHTA;

2) JUTSL TIIYXUX U CTIa0O0CIbIIIAITIX

— B ITeYaTHOU opme;

— B (pOpMe AIIEKTPOHHOTO JTOKYMEHTA.

3) IUTs1 00YYarOIIUXCsl C HAPYIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B IIeyaTHOI Gopme;

— B (hopMe 2JIEKTPOHHOTO JOKYMEHTA.
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME YUEBHOI'O ITPOLECCA

VYyeOHbIe 3aHATHS TPOBOAATCS B 4-M ydeOHOM Kopmyce (T. Jlonenk, np. TearpanbHbIi,
1. 13), ayn. 105. [lns npoBeneHus 3aHITHI TpeOyeTcst ayAuTOpHsi, 000pyA0BaHHAS MEJIOBOW WIIH
MapKepHOH JOCKOM, MyJIbTUMEIUHHBIN IPOSKTOP U IKpaH, HOYTOYK, KOMIUICKT y4eOHOH MeOenu
UL CTYIEHTOB, pabouee MECTO TMperoaaBaTelis, BbIXOA B MHTEpHET — NPOBOJHOW WM C
ucnoinb3oBanueM Wi-Fi.

Uit caMOCTOSITENIbHON pabOTBl MCIIOJIB3YIOTCSI TEKCTOBBIE U DJIEKTPOHHBIE PECYpPCHI
Hayunoii OMOMMOTEKM YHHMBEPCHTETa W JPYTUX DJICKTPOHHBIX OMOJMOTEYHBIX 0a3 JaHHBIX,
y4e0HO-METOIuYecKoe oOOecreueHne, MPeICTaBIeHHOe B Y4eOHO-METOIUYECKOM KaOWHETEe
I'maBHOTO KOpITYCa (aym.405).

OOyuaronuecss HMEIOT BO3MOXHOCTh  HCIIOJNB30BaTh  ydeOHbIE MaTepuanbl IO
TUCHUIUIMHE, pa3MelleHHble Ha Iuatgopme Moodle LlenTpa aucTaHIMOHHOTO OOpa30BaHUS
OI'bOY BO «loul'Y». IIpu u3ydeHUn AMCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHHEe U
JUCTaHIIMOHHBIE 00Pa30BaTEIbHBIE TEXHOIOTHH.

C  wucronmp30BaHMEM — pecypcoB  MmiuaropMbl  AMCTAHIMOHHOTO  0Opa3oBaHUs
OCYILIECTBISICTCS TEKYLIUH KOHTPOJb 3HAHWK OOy4aloUIMXcs Ha OCHOBE TECTUPOBAHUA U
MIPOBEPKH PE3yIHTATOB CAMOCTOATEIBHOIN paboTHI.

11. PEKOMEHJAYEMAS JIMTEPATYPA

11.1. OcnoBHas nuTepaTypa

1. bexnemumes, JI. B. Kypc ananuruueckoil reoMeTpuu M JUHEHMHOM anreOpsl :
[Yueb. mocobue ans cryneHtoB Bry3oB]| / JI. B. beknemumies. - 2-e u3g. - M. : Hayka, 1974. -
320 c.

2. Unbun, B. A. AHanutuueckas reomeTpus : [YueOHHK 17 Qu3. crenuaibHOCTel
u crenuansHocT "[Ipukin. matemaruka" yH-toB] / B. A. Wnbun, D. I'. [To3usk. - 3-e u3a. - M.:
Hayxka, 1981. - 232 c.

3. Kamman, M. A. Ilpaktuueckue 3aHsTHS 1O BbICHIed wmaTematuke. Y. 1:
AHanuTHuecKasi reoMeTpusl Ha IUIOCKOCTH M B mpoctpaHctBe / M. A. Kamuan. - 5-e u3n. -
XapbkoB : M3a-Bo Xapbk. roc. yH-ta, 1973. - 204 c.

4. KanatnukoB, A. H. AmxanuTtnueckass reoMmerpus : ydeOHoe mocoOue st
CTYJEHTOB BY30B, 00Yy4arOIIMXCs MO €CTECTBEHHO-HAYyYHBIM, TEXHUYECKUM U SKOHOMHUYECKUM
HanpBieHusaM U cneruanbHocTsM / A. H. Kanatnukos, A. I1. Kpumenko. - MockBa: Akagemus,
2009. - 199 c.

3. bexnemumes /I.B. JlonogHuTenbHbIE INIaBbl JIMHEHHON anredp: [ydeb. mocobOue
1uig By30B 1o cnerl. "®u3uka" u "[Ipukin. marematuka"] / [1.B. bexnemumies. - Mocksa: Hayka,
1983.-335c.

6. Ienbdang .M. Jlekuuu no nunerinon anredpe / M. M. 'enbdang. - 4-e uszm. -
Mocksa : Hayka, 1971. - 272 c.

7. Nnwun B.A. Jluneitnas anreOpa: [Yueb. nist yH-TOB 10 crienpanbHocTedt "TIpuxo.
matematuka" u "®usnka"] / B. A. Unbun, .. [lo3usk. - 2-e u3a. - M.: Hayka, 1978. - 302 c.

8. Uneun B.A. Jlunelinas anreOpa W aHaJIUTHYECKas TeOMETpus: ydel. s
CTYJIGHTOB YH-TOB U TE€XH. BY30B, OOYAIONIMXCS TO cCHenuadbHOCTH "Maremaruka",
"llpuknannas marematuka u uHpopmatuka" / B.A. Unbun, I'.JI. Kum; MockoBckuii roc. yH-T
uM. M.B. JlomoHocoBa. - 3-e u3z. - Mocksa: IIpocnekt, 2008. - 393 c.

9. Munopckuii B.I1. CoopHuK 3a1a4u 1o BeIcIIeld Marematuke: [Yueb. mocobue ais
BTy30B] / B.Il. Munopckwuii. - 13-e uzn. - M.: Hayka, 1987. - 350 c.

10. [Tucemennsiii J[.T. Koncnekt nekuuii mo Beicuiel marematuke: [lomHbiid Kypc /
JI.'T. ITucbmenHsbIid. - 2-e u3x. - M.: Alipuc nipecc, 2004. - 608 c.

11.  TIpockypsikoB N.B. COopHuk 3agau no jauHeiHOU anreOpe: [Yuebd. mocodue ams
¢bu3.-maT. crienuanbHOCTeH By30B] /
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12. W.B. IIpockypsikos. - 6-¢ u3a. - M.: Hayka, 1978. - 384 c.

13. bepman, I'. H. COopHHK 3amad 1o Kypcy MaTeMaTHYeCKOro aHaiau3a : ydeo.
noco6ue st By30B / I'. H. bepman. - CIIO. : Jlans : Cnen. nut., 2000. - 448 c.

14. bynak, b. M. Kparuasle uaTeTpansl u psasbl : yued. st ¢u3. u ¢us.-mar. pak. yH-
toB / b. M. bynak, C. B. ®omuH. - 2-e u3n. - Mocksa : Hayka, 1967. - 608 c.

15. Bunorpanosa, . A. Maremartuueckuil aHajiu3 B 3aJadyax W YHPOKHEHUSAX :
[Y4e6. mocobue mist By3oB] / . A. Bunorpamosa, C. H. Onexnuk, B. A. CagoBHuuuii. - M. :
W3n-so MI'Y, 1991. - 351,[1] c.

16.  Hemuposuy, b. I1. COOopHUK 33134 ¥ yNIpaXKHEHUN 110 MAaTEMaTUYECKOMY aHAIU3y
: yue6. mocodbue mis By30B / b. I1. JlemunoBuu. - M. : ACT : Actpens, [2009]. - 558 c.
17. Wneun, B. A. OcHOBBl MaTeMaTH4YeCKOTO aHamm3a : [Yuel. s ¢us.

cnenuanbHoCcTe u cnenainbHocTH "Ilpuki. maremaruka'. Y. 1/ B. A. Unbun, D. I'. Tlo3Hsk. -
4-e uza. - M. : Hayka, 1982. - 616 c.

18. Nneun, B. A. OcHOBBI MaTeMaTH4YeCKOro aHamm3a : [Y4eOHuMK s us.
crenranbHOCTel M cnienanbHocTh "llpukin. marematuka" yH-toB]. Y. 2 / B. A. Unbun, J. T.
[lo3nsk. - 2-e u3a. - M. : Hayka, 1980. - 447 c.

19. KynpsBues, Jles /. Kypc marematuueckoro ananmusa : B 3 1. : [Yuel. mis ¢us.-
MaT. u uHXK.-Qu3. cnenuansuocteit By3os]. T. 1/ JI. JI. KynpsBues. - 2. uza. - M. : Beicu. 1ik.,
1988.-712 c.

20. [Mumos, I'. E. MaremaTtuueckuii aHamvu3 : KOHEYHOMEPHBIC JIMHEHHBIC
npoctpanctBa / I'. E. Illunos. - Mocksa : Hayka, 1969. - 432 c.

11.2. JlonmoysHUTENBHAS JTUTEPATYPA

1. Konecuuk B.M.. Bekrtopnas anreOpa. [YuebHo-meromamueckoe mocobue]. / B.W.
Konecuuk. — JloHenk:

2. T'OY BIIO JJouHY, 2019. - 93 c.

3. I'ycak, A. A. Maremaruueckuii aHanu3 u auddepenuuanbubie ypaBHeHus : Crpas.
nocodue no pemenuto 3a1a4 / A. A. I'ycak. - 2-e u3a. - Munck : TerpaCucremc, 2001. - 414 c.

4. umnaues, B. C. Marematnueckuit ananus : Yue0. mocoodue st By3oB / B. C.
IlInnages. - M. : Beicm. mk., 1999. - 176 c.

5. Hlunaues, B. C. Marematnueckuii ananus : Teopus u npaktuka / B. C. llunaues. -
Mockaa : JIpoca, 2006. - 350 c.

12. ”THOOPMAILIMOHHBIE PECYPCBI

1. HaunuonanbHas 3JIEKTPOHHAasI OudbaMoTeKka (HOB): benepanbHas
rocyjaapcTBeHHass MHpopmarmonHas cucreMa / MunuctepctBo Kynbtypel P®; Poccuiickas
rocygapcTBeHHas ouonmnoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mara obpatmenus:

01.09.2023). — Pexxum noctyna: cBoOOAHBIN, moanucka. Heo6xoanma ycTaHOBKa MPOrPaMMHOTO
oOecnieueHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4Has s>nekTpoHHas Oubnuoreka: caidt. — Mockaa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum moctyma: ajisi aBTOPHU30B.
MOJIb30BaTENEN. —€KCT: JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnmoreka «KubepJlenmnka»: caiit / Accormarnms
«OtkpeiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexum poctyma:
cBOOOHBIN. — TeKCT: 37eKTPOHHBIMN.

4. DNIeKTPOHHO-OMOINOTEUHAS cucreMa «Jlanby»: [caiT]. — URL:
https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ajis aBTOPH3OB.
oJIb30Barene. — TeKCT: JEKTPOHHBIMN.

5. 9BC IOpaiit: snexTpoHHas OubiMoTeuHas cuctema: caiit. — Mocksa, 2013. —
URL: https://biblio-online.ru (nara oopamenus: 01.09.2023). — Pesxxum goctyna: st aBTOPU30B.
[OJIb30BaTeNen. — TEeKCT: JIIEKTPOHHBIM.
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6. DuieKTpoHHO-0ubInoTeuHas cucrema JIoul'y: caiit / ®T'BOY BO «loH['Y». —

Hownenxk, 2016- . — URL: http://library.donnu.ru/ (marta o6pamenus: 01.09.2023). — Pexum
J0CTyma: cCBOOOAHBIN. — TEKCT: 3JEKTPOHHBIMA.

7. OuekTpoHHbI Kartagor Hayunoii O6ubmuorexu Jlonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: anexkrponusiii // DBC Jlonl'Y: caiitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexwum goctyma: TOMCK CBOOOJHBIN, 3JIEKTPOHHBIE
JIOKYMEHTBI — JU1s tosib3oBareneit Jlonl'y.

8. Ouexktponnbiii apxuB Joul'Y: pazgen caiita / Hb Jlonl'Y. — Tekcr:

anektpoHHsii // OBC Joul'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOparmieHus:
01.09.2023). — Pexxum goctymna: CBOOOTHBIN.

13. ITIPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparuBHas nunien3us Joul'Y Ne 46484614)

2. Microsoft Office (kopnopatuBnas nunen3us Joul'yY Ne 46472919)

3. Microsoft Visual Studio (muuen3us nporpammbl Dream Spark amst Beicimx ydeOHBIX
3aBeICHUN )

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nunen3un GPL, Apache,
BSD ny1s1 cBO601HOTO TPOrpaMMHOT0 00ECTIEUEeHHUS ).
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