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1. MACHOPT PABOYEN MPOIPAMMbBI YUEBHOHN JUCHUILJIAHBI
EH.01 MATEMATHKA

1.1. ObsacTh npuMeHeHus: padoueil MPOrpaMMsl

PabGouass mporpamma y4eOHOM JHUCUUIUIMHBI SIBIISETCS YacThlO IMPOTPAMMBbI
MOATOTOBKHU CHEIUaIUCTOB cpennero 3BeHa (ganee - IIIICC3) B cooTBEeTCTBUM €
dI'OC CIIO mno cnemuansHocTH 15.02.14 OcHamieHue  cpeacTBaMu
aBTOMATH3AIMU TEXHOJIOTHUECKHUX MPOIIECCOB U MPOU3BOACTB (IO OTPACISIM).

1.2. MecTo y4yeOHoii nucuuminnsl B ctpykrype I[HIICC3
JlucuumuiiHa BXOAUT B MaT€MAaTHUYECKHM M OOLIMH €CTEeCTBEHHOHAYYHBIH
LUKIL.

1.3. Llesin 1 Tpe0OOBaHUA K pe3yJibTaTaM OCBOCHHUS Y4eOHOM IUCHMILIMHBI

N3ydenne [UCHMIUIMHBI HAMpaBleHO Ha (QopMHpoBaHHE OOMMX U
po¢eCCUOHATIBHBIX KOMIETEHIMM, BKITIOUAIOIINX B C€0s1 CHIOCOOHOCTD!
OK 01. BriOupats ciocoObl penieHus 3a1a4 npoPpecCuoOHaAIbHON AESTENbHOCTH,
MPUMEHUTENIBHO K PA3IUYHBIM KOHTEKCTaM.
OK 02. OcymiecTBisITh MOUCK, aHAJIU3 U UHTEPIIPETAINIO HH(DOpMAaIuH,
HE0OXOMMOM sl BBIMIOJTHEHUS 3a/1a4 Mpo(heCcCUOHATBHOM EeATeTbHOCTH.
OK 09. Ucnonbs3oBath nHPOPMAIIMOHHBIE TEXHOJIOTHH B PO(heCcCUOHATHLHOM
JEATEIIbHOCTH.
OK 10. [Tonp3oBatbes nmpodeccuoHaNbHON JOKYMEHTAIIUEH Ha TOCY1apCTBEHHOM
Y UHOCTPAHHOM S3bIKaX.
[IK 1.3. IlpoBoauth BUPTyaJbHOE TECTUPOBAHHE pa3pabOTAaHHOW MOJETU
AJIEMEHTOB  CHUCTEM  aBTOMATH3allUM ISl OIEHKH  (DYHKIMOHAJIBbHOCTHU
KOMITOHEHTOB.
[IK 1.4. ®opMupoBaTh MakeT TEXHUYECKOW JOKYMEHTAllMM Ha pa3pabOTaHHYIO
MO/IEJIb 3JIEMEHTOB CUCTEM aBTOMAaTH3aLIUU.
[IK 2.3. IIpoBOOWTH HMCHBITAHUS MOJECIN 3JIEMEHTOB CHCTEM aBTOMATH3AIlMU B
peabHBIX YCIOBUSX C IEJbIO MOATBEPKACHUS paO0TOCIOCOOHOCTH U BO3MOXKHOM
ONTUMU3AIUU.
[IK 4.3. OpranuzoBbiBaTh pa0OTHl IO YCTPAHCHHWIO HEMOJAN0K, OTKa30B

000pyZIOBaHUS U PEMOHTY CUCTEM B PaMKax CBOECH KOMIIETEHITUH.

B pe3ynbpTaTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYaIOUIHIICs T0JKEH YMeTh

- aHAJIM3UPOBATH CIIOXKHBIE (PYHKIIMH U CTPOUTH UX TpaduKu

- BBINOJIHATH IEVCTBUA HAaJl KOMIUIEKCHBIMHU YHCIIAMHU

- BBIYHCIIATh 3HAYECHUS TEOMETPUUECKUX BETUINH

- IPOU3BOAUTH ACHUCTBHS HAJ MAaTPULAMH U ONPEAECTUTENSIMU

- pemarb 3aJa4d HA BBIYMCICHHE BEPOSTHOCTH C HCIOJBb30BAHUEM
3JIEMEHTOB KOMOMHATOPUKHU

- pemlarb IpUKIaAHBIE 3aJa4d €  MCIOJIb30BAHUEM  DJIEMEHTOB
T epeHINATBHOTO U UHTETPAJIbHOTO UCUMCIIEHUN



- pelaTh CUCTEMBI JINHEHHBIX YPAaBHEHUHN Pa3IMUYHBIMU METOJIaMH.
B pesynapTare ocBOoeHHsA Y4uyeOHOM IUCHUIUIMHBI OOYyYarOIIUiCS OJDKEH
3HATD:

- OCHOBHBIC MATCMATHYCCKNUC MCTOAbI pPCIHICHU ITPUKIIAAHBIX 3a1a4,
- OCHOBBEI I[H(l)(l)epeHHI/IaHI)HOFO U UHTCTPAJIBHOTO HCqHCHeHHﬁ;

- OCHOBHBIE METOABl M TOHSATHUS MaTEeMAaTHYECKOTO aHaln3a, JIMHEWHOM
anreOpsl;

- TEOPUH KOMIUIEKCHBIX YHCEJ, TEOPUU BEPOSATHOCTEH M MATEMAaTHYECKOMN
CTaTUCTUKMU;

- poJb M MECTO MATEMaTHMKM B COBPEMEHHOM MHpPE IpPH OCBOEHUHU
pO(ECCUOHATIBHBIX JUCHUIUIMH U B cpepe MpodhecCuOHANbHON AeATEIbHOCTH.

1.4. Kosiu4yecTBO 4acOB HAa OCBOCHHME MPOrpaMMbl Y4eOHOM AMCUMILIMHBI:

MakcumanbHOM yueOHOM Harpy3ku oOyuatomierocs: 84 yaca, B TOM 4HUCIIE:
-00s13aTeNIbHOM ayTMTOPHON yueOHOM Harpy3ku cTyeHTa 64 vaca;
-CaMOCTOSITEILHOM PabOTHI CTY/IeHTa 8 YacoB.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero mo nporpaMme JUCHUIINHBI) 84
Oos3aTesIbHAsI Ay IUTOPHAS YuyeOHasi Harpy3Ka (Bcero) 64
B TOM YHCIIE:

TEOPETHYCCKUE 3aHATHS 34
MPAKTUYECKHUE 3aHITUS 30
CamocrosiTesbHas padora o0yuyawuerocs (Bcero) 8
[TpomexyTouHas aTTectanus B popMme dK3aMeHa 12




2.2. TemaTu4eckuii mjiaH u coaep:xanue ydeoHou nucuuniannbsl «kEH.01 MATEMATHUHKA»

Conep:kanue y4eOHOro MaTepuaJia, JadopaTopHble U MpaKTH4YecKkue 3aHsaTus, |(O0bemM 4acoBYpoBeHb Koabt
CaMOCTOSITe/IbHASL padoTa 00yualouerocs, Kypconasi padora (Ipoekr) (eciu O0CBOCHUHA KOMIETeHIH
npedycmompensl), UHbIe BUbI y4eOHOH pa0doThl B COOTBETCTBUHM C YUeOHBIM i,
HaunmenoBanme IUVIAHOM ¢opmupoBan
pa3aesioB M TeM HI0 KOTOPBIX
crnocodcTBye
T 3JIEMEHT
NMPOrpamMmbl
1 2 3 4
Pa3zgen 1. MaTeMaTnuecKuii aHAJIN3
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia 12 OK 1.
Teopus npenenos 1.beckoHeuyHas 4McI0Bas MOCIEI0BATEIBHOCTD, CIIOCOOBI 331aHNs. MOHOTOHHOCTh OK 2.
1 6 OK 9.
OrpaHUYEHHOCTh OECKOHEYHOH YMCIIOBOM MOCHE0BaTeIbHOCTH. beckoHeuHo OK 10.
0oJbIKe U OECKOHEYHO MaJIble YUCIIOBbIE MOCIE0BATEILHOCTH. [K 1.3.
2. [Tpenen GeCKOHEYHOI YMCIIOBOH MOCIEIOBATEIIBHOCTH, TEOPEMBI O MpeIeiiax. K 1.4.
Boruucnenune [1K 2.3.
MIPEJEIIOB MTOCIEA0BATEIBHOCTEMN. TIK 4.3.
3. Ionsitre pyHkmH, criocoOs! 3aaanus. OnpeneneHnue HeMpepPHIBHOCTH (PYHKITUU 1
B TOUKE, yCIIOBUE HETIPEPHIBHOCTH, TOUKU pa3pbiBa. [Ipeaen dyHKIuU B TOUKE,
OJIHOCTOPOHHUE MPEIEIbI.
Teopemsl 0 mpenenax GyHKIUU. DIeMEHTapHbIE CIOCOObI BBIYMCIIEHUS IPEEIIOB
GbyHKIMH, packpbiTue HeomnpenenaeHHoctel Tuna 0/0.
IIpakTHyeckoe 3anaTHE Ne 1. Beruncnenue npenenoB 4ucCIOBOR 4 2
MOCIIEZI0BATEILHOCTH U MPEAETIOB (yHKITHI
CamocrosiTesibHas padora od0yuyaromuxces Ne 1 2 3
[ToaroroBuTh NMpe3eHTaLNIO IO TeME: «Bbluncienue npeneaoB YucIoBOi
MIOCJIEZIOBATEIBHOCTH U Npezesnia GYHKIMHI, PACKPBITHE HEONIPEIETICHHOCTEN




tuma 0/0».

Tema 1.2.
IIpousBoanas,
HccieJoBaHue
byuxkumii ¢
MOMOIIbI0
NMPOU3BOIHBIX

Conep:xanue yueOHOro MaTepuaJa

16

1.3amava o cBoOo1HOM nazieHuu Tena. [loHsaTre mpou3BoaHOM, ee GU3NISCKUN 1
reoMeTpuuecKuii cMpici. Tabauia mpou3BOIHBIX, TpaBUia JU(GepeHIIMPOBAHUS.
Brruncnenue npou3BoIHbIX.

2. IlponsBoaHas 0OpaTHON (DYHKIMH, CIIOKHOU (DYHKIMH. YTIpaKHEHUS Ha
BBIUHCJICHHE ITPOU3BO/IHBIX.

3.MOHOTOHHOCTH (DYHKIIMIA, TPU3HAKU BO3pacTaHus U yObiBaHus GyHKuuid. Touku
AKCTpEMyMa, HEOOXOJMMOE U JOCTATOUYHOE YCIOBHUS IKCTPEMYMa, ITPABHIIO
uccienoBaHus PYHKIMA HA IKCTPEMYM.

4.BpinyKIible, BOTHYTbIE (YHKIIMH, TOUKH reperuda. [Ipu3Haku BEITYKIOCTH U
BorHyTOCTH. [IpaBuio uccienoBanus GyHKIUI HA IEPETHO.

5. Ilonarue acuMOTOTH QYHKIIMU. BepTrKanbHbIe, TOPU30HTAIBHBIC U HAKIOHHBIE
ACHMIITOTEI.

IIpakTuueckoe 3ansaTue Ne 2. JluddepennupoBanue cnoxxHbIX QyHKINN
IIpakTuyeckoe 3ansiTue Ne 3. [Ipaktudeckas padora Ne 1. Pemenne npukiaaHbix
3a]a4d C UCMOJIB30BAHUEM DJIEMEHTOB TU(PEPEHIINATLHOTO HCUUCICHHS.
IIpakTnyeckue 3anaTus Ne 4. [Ipaktuueckas padora Ne 2. AHanIM3 CIOXKHBIX
(GYHKIMI 1 TOCTPOEHHE UX TPaPUKOB.

CamocrosiTesibHast paboTa odyuarommxcs Ne 2
«O061as cxema uccieoBaHus QYHKIUN (3alUTa MPEe3eHTALUN)

Tema 1.3.
Hurerpana u
ero
NPUJIOKEHUA

Conep:xanue yueOHOro MaTepuaJa

16

1. ITonsiTHe epBOOOpa3HOM, JeMMa O NEPBOOOPA3HBIX, HEONPEAETICHHbIM HHTErpal
u ero coiictBa. Talnuia HUHTErpaIoB, MHTETPUPOBAHUE 110 TaOIUIIE U
IIOJICTAHOBKOM.

2. OnpezneneHHbI HHTETPaJ, €ro CBOMCTBa, opmyina Hetorona-JIelOHua,
BBIYHMCIICHHUE ONPEACIICHHBIX UHTETPAJIOB.

3. BeruncieHus ¢ OMOLIBI0 ONPEEIEHHOT0 MHTErpajia IJIoMaaed KpUBOIMHEWHBIX
¢buryp,00beMO0B TeJl BpallleHusl.




IIpakTnuyeckue 3anaTusa Ne 5. [Ipaktuueckas padorta Ne 3. Pemenue npukiaHbIx 8
3a/1a4 C UCIOJIb30BAHUEM AJIEMEHTOB MHTETPATIbHOTO UCUUCIICHHUS.
IpakTuyeckue 3anaTusa Ne 6. [Ipakruueckas padbora Ne 4. Beruncienue 3HaueHUI
Tre€OMETPUUECKUX BEJIUYUH
CamocrosiTesbHasi padora o0ydarommxcst Ne 3 2
Brruucienue miomaaeil KpuBoJIMHEHHBIX GUTyp, 00BEMOB Tell BpallleHus1, paboTHl,
JaBJICHHUSL. (3alUTa IPE3EHTALIH)
Pa3pen 2. KoMiiekcHbBIE YHCIa
Tema 2.1. Coaep:xanue yueOHOro MaTepuaJa 4 OK 1.0K 2.
Auiredpanyeckas 1. IToHsiTHE MHUMOM €IMHULIBI, ONIPEACICHUE KOMIUJIEKCHOTO YUCIIa, ICHCTBUS C 2 OK 9.0K 10.
¢popma KOMIUJIEKCHBIMHU YUCJIaMU. IIK 1.3.
KOMIUIEKCHOT'0 YMCJIA| 2, ['eomMeTpruecKas HHTEPIPETALHS KOMIUICKCHOTO YHCIIA. [K 1.4.
3. CrerieH MHUMOU €IUHUILILI. 1K 2.3.
IIpakTnueckoe 3ansaTue Ne 7. [Ipaktuueckas padora Ne 5. Beinonnenue aeicTuii 2 IIK 4.3.
HaJ KOMIJIEKCHBIMH YU CIIaMU
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa 6
Tpuronomerpuyeck | 1. Moaysb ¥ apryMeHT KOMIUIEKCHOTO YHCIIa, TPUTOHOMEeTprudeckas popma 4
asi popma KOMIIJIEKCHOTO YHUCIIA.
KOMILJIEKCHOT'O 2. JleficTBUS HaJl KOMIUIEKCHBIMU YHUCIaMU B TPUTOHOMETPUYECKOH hopme.
yuciaa IpakTuyeckoe 3ansitue Ne 8. Perenue 3a1a4 Ha reOMETPUIECKOE TIPEICTABICHUE 2
KOMILJIEKCHOTO YHUCIIa
Paznea 3. JInneiinas aaredpa u Teopusi BeposiTHOCTEH
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJa 12 OK 1.0K 2.
Matpuus! u 1. CucreMbl TuHENHBIX ypaBHeHUN. [ToHATHS onpeenuTeneii CHCTEMBI. 6 OK 9.0K 10.
onpeaeTuTe ! 2. Matpu1bl, CBONCTBA MaTPULL. [K 1.3.
3. Pemienue cuctem JIMHENHBIX YpaBHEHUM. K 1.4.
Ipakruyeckoe 3ansitue Ne 9. [Ipaktudeckas padora Ne 6. BeimonHeHue aeiicTBUi 4 [IK 1212
[IK 4.3.

Haa MatTpuaMiu U OMpPEaACIINTCIAMU.
IIpakTuyeckoe 3ansiTue Ne 10. [Ipaktrueckas padota Ne 7. Penrenue cucrem
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JIMHEHHBIX ypaBHeHI/Iﬁ pa3iInYHbIMU METOJaMU

CamocrosiTesibHast pabora o0yuarommxcs Ne 4
Pemrenue cucreM nuHENHHBIX ypaBHeHUH. J(eicTBUS ¢ MaTpuliamMu.(3aUTa

IIPE3EHTALNH)
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 6
Kiaccnueckoe 1. OcHOBHBIE TOHATHSI KOMOMHATOPHUKU: TIEPECTAHOBKH, Pa3MEILIEHUS, COUETaHUS. 4
OIIpEACICHHE 2. Bunpl coObITHI, KITacCHYECKOE ONpeiesieHue BEPOSTHOCTH.
BE€POATHOCTH IMpakTuyeckoe 3anaTue Ne 15. [Ipaktuueckast padbota Ne 8. Pemienue 3agau Ha 2
BBIYMCIICHHE BEPOATHOCTHU C UCIIOJIb30BAHUEM AJIEMEHTOB KOMOMHATOPUKH.
IIpomeskyTOUYHAS aTTeCTALMSA: IK3AMEH 12
Hroro no aucuuminte (Bcero): 84




3. VCJOBHUSI PEAJM3ALMM TNPOTPAMMBI YUYEBHOW
JACHUTILIAHBI

3.1. TpeGoBaHM K MHHHMAJLHOMY MATEPHAJBLHO — TEXHHYECKOMY
o0ecrneyeHHIo

Peanmuzanus mporpaMMbl JIHCHMIUIMHBI TpeOyeT Haaudus Y4eOHOro
kaOvHera MareMaTWKu JUIS TPOBEACHUS 3aHATHH  JICKIIMOHHOTO  THIIA,
MPAKTUYECKUX 3aHATHNA, B TOM UHCJIE TPYNIOBBIX, WHIWBUAYAIbHBIX,
MMUCEMEHHBIX, YCTHBIX KOHCYJBTAIlMN, TEKYIIEro KOHTPOJS W IMPOMEKYTOUYHOMN
aTTECTAIUH.
O6opynoBaHue:
- pabouee MecTo TmperoaaBaTes;
- CTICIMAIM3UPOBAaHHAS MEOETTh (CTOJIBI, CTYJIBS 110 KOJTMYECTBY 00YJaIONIUXCs);
- JIOCKa yYCHHYECKasl.
TexHuyeckue cpeacTBa 00yueHUs:
- KomIbioTep (HOYTOYK);
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.
YueOHo-HAIISIIHBIE  MOCOOMS:  TUTaKaThl,  y4eOHO-HArIsgHbIE  ITOCOOWMs,
oOecrieurBaOIIMEe TEMaTHYECKUE MILTIOCTpAaIlud 1o  pabodeil  mporpamme
JTUCIMIUIMHBI, B TOM 4UHCIe, BHJICO-ayJMO MAaTE€pUalIbl, KOMIIBIOTEPHBIC
TIPE3eHTAIlNH.

KowmmbroTep UMEET JOCTYN K D3JICKTPOHHO-OMOIMOTECYHBIM CHCTEMaM,
BBIXOJl B TJIO0QBHYIO ceTh MHTEpHET, OCHAIEH JUIEH3MOHHBIM MMPOTPAMMHBIM
oOecrieueHUEM.

3.2.Y4eOHO-MeTOAUYeCKOe " uH(pOpMaLIMOHHOE obecrieueHue
peaju3anuu Y4eOHOoi JUCHMILTHHBI
OcHOBHbIE YueOHbIE U3IaHUSA

1. boromonos, H. B. MartemaTuka : yd4eOHHK /Tl CpeHero npoghecCuoHaIbHOTO
obpazoBanus / H. B. boromornog, I1. Y. Camoiinenko. — 5-e u3f., nepepad. u Ao
— Mocksa : MsznmarensctBo IOpaiit, 2020. — 401 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Texkct : anextpoHHsiit / IbC
FOpaiit [caiiT]. — URL.: https://urait.ru/

2. boromosnoB, H. B. Maremaruka. 3agaun ¢ pemeHussiMu B 2 4. Yacte 1 :
ydueOHoe Tmocobue misa cpeaHero mnpodeccuoHanbHOro oOpazoBanus / H. B.
boromonoB. — 2-e¢ u3a., ucnp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2020.
— 439 c. — (IIpodeccuonannpHoe obpazoanue). — ISBN 978-5-534-09108-3. —
Tekcr : anexrponnslii // DBC FOpaiit [caiit]. — URL: https://urait.ru/

3. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yactp 2 :
ydaeOHOe mocobue st cpeaHero mpodeccuoHanbHOro obpazoBanms / H. B.
BoromonoB. — 2-e u3na., ucnp. u gon. — Mocksa : U3narensctBo HOpaiit, 2020.
— 320 c. — (ITIpodeccuonanbroe obpazoBanne). — ISBN 978-5-534-09135-9. —
Texcrt : anextponnsit // DbC FOpaiir [caiiT]. — URL: https://urait.ru



https://urait.ru/
https://urait.ru/
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l[OlIO.JIHI/ITeJ'IbeIe y‘leﬁHble H3TaHHUA

4, bammakoB, M.W. Marematuka : yuyeOHuk / bammvakoB M.U. —
MockBa : KuoPyc, 2021. — 394 ¢. — ISBN 978-5-406-08166-2. — URL.:
https://book.ru.

HNuTepHeT-pecypcehl

S. ®enepanbHblii optan «Poccuiickoe oOpa3oBaHue» PexuMm nocryma:
http://www.edu.ru

6. Marematuka B OTkpeiTOM  Kojulemxke. Pexum — nmocryna:
http://www.mathematics.ru

7. Huckpernas mMaremaruka: anroputMbl (mpoekt Computer Algorithm
Tutor). Pexxum mocryma: http://rain.ifmo.ru/cat/

MeToauveckue peKOMEHAANMH VISl 00y4AIOUIUXCS 10 OCBOEHHIO
AUCIHHUTITINHBI

8. Meroanueckue yKazaHMS IS OOYyYalOIIUXCS 10  BBIMOJHEHUIO
PaKTUYECKUX padOT.

9. MeTomuyeckne yKazaHHs Il OOyYaroIIMXCs MO BBITOJHCHHUIO 3aJaHUi
CaMOCTOATENIbHON pabOTHI.



https://book.ru/
http://www.edu.ru/
http://www.mathematics.ru/
http://rain.ifmo.ru/cat/

4. KOHTPOJIb MU OIEHKA PE3YJbBTATOB OCBOEHUA

YYEBHOI JUCIHUATIIMHBI

4.1. (I)OpMLI H METOAbI KOHTPOJIA U OLICHKH PE3YJIbTAaTOB oﬁyqumI

PesynbTarhl 00yueHus

@opMBI U METObI KOHTPOJISA M OLEHKH
pe3yJIbTaTOB 00y4eHHs

Obuwue u npogheccuonanvrvle KOMnemeHyuu:

OK 01. BeibupaTs crocoObl petieHus 3aaa4
npohecCHOHATBHON NEATENbHOCTH,
MIPUMEHHUTENBHO K PA3TMIHBIM KOHTEKCTaM.

OK 02. Ocy1iecTBIsITh OUCK, aHATTU3 U
UHTEPIPETANI0 HHPOPMAITIH, HEOOXOIMMOM AJIst
BBITIOJTHEHHS 337129 MPo(heCCHOHANBHON
NeSATeITLHOCTH.

OK 09. Hcnionb3oBath nHGOpMAIIHOHHEIC
TEXHOJIOTHH B TIPOECCHOHALHON eI TeTFHOCTH.
OK 10. Ilonp3oBatbes mpodecCHOHANBHOM
JIOKyMEHTAIMEH Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM S3BIKaX.

IIK 1.3. IIpoBoAUTH BUPTYyaIbHOE TECTUPOBAHUE
pa3pabOTaHHOUM MOJIEIH JIEMEHTOB CUCTEM
aBTOMATH3ALIMH JIJISl OLEHKU (PYHKIIMOHAILHOCTH
KOMIIOHEHTOB.

I1K 1.4. ®opMupoBaTh NakeT TEXHUYECKOM
JIOKYMEHTAITIHN Ha pa3pad0TaHHYIO0 MOJIEIh
AJIEMEHTOB CHCTEM aBTOMATH3AIINH.

[IK 2.3. IIpoBOAUTH UCTIBITAHUSI MOJIETU
3JIEMEHTOB CHCTEM aBTOMATU3AINH B PEaTbHBIX
YCIIOBHSIX C IETBIO TTOATBEPKIACHIS
paboTOCIIOCOOHOCTH ¥ BO3MOYKHOM ONTHMHU3AIINH.
[IK 4.3. Opraau3oBsiBaTh pabOTHI MO yCTPAHEHUIO
HEIOJIaJIOK, OTKa30B OOOpYJOBaHUS W PEMOHTY
CHCTEM B paMKaX CBOEH KOMIETECHIINH.

3HaTh:

OCHOBHBIE MAaTEMAaTHYECKUE METO b PEIICHUS
TIPHUKJIATHBIX 32134,

OcHoBbl mudpepeHnanTb,HOr0 U HHTETPATBHOTO
HWCYHCJICHUM;

OCHOBHBIE METOJIBI U TTIOHATHS MAaTEMaTHIECKOTO
aHaJM3a, TMHEWHOW anreOphr;

Teoprun KOMITJIEKCHBIX YUCEIT, TCOPUU
BEPOATHOCTEN U MATEMATUYECKON CTAaTUCTUKH;
Ponp u MmecTo MaTeMaTUKU B COBPEMEHHOM MHpPE
TIPH OCBOCHUU NMPO(PECCUOHATBHBIX AUCIUTLIINH U
B cepe mpodheCCHOHANTBHOM JIeATSIbHOCTH
Ymern:

AHanu3upoBaTh CIOKHBIE PYHKIIUU U CTPOUTH UX
rpadukn

BrimmonHgTh neiicTBus HaJ KOMIUIEKCHBIMU
YUCIIAMU

BrruncnsaTe 3Ha4E€HUS TEOMETPHUYECKUX BETHIHH
TIpousBoauTh AEHCTBUS HAJ MAaTPULIAMU U
ONpPEICTUTEIIIMUI

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBI;

- TECTUPOBAHUE;

- BBIIIOJIHEHUE MPAKTUYECKOU PabOTHI.

OreHka pe3ysIbTaTOB BBITIOJHEHUS
CaMOCTOSITEIILHOM PabOTHI

[TpoMexyTouHast aTrecTanus B popme:
3 ceMecTp — IK3aMeH

Meroa npoBeaeHus NpOMEKYTOUHON
aTTeCTalluu 3 CEMECTpa: BIIOJIHEHHUE
KOMILIEKCHOTO 3aJaHUsl..
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PemaTs 3a1a4n Ha BEIYMCIIEHUE BEPOSITHOCTH C
WCIIOJIb30BaHUEM JIEMEHTOB KOMOMHATOPHUKH
PemaTs npukitagHbie 331294 C UCMIOIB30BaHUEM
aneMeHTOB nudepeHITnaIbHOT0 M HHTETPaTLHOTO
WCUYUCIICHUI

Pewate CHUCTEMBbl  JIMHEHHBIX  ypaBHEHHU
pa3IMIHBIMA METOIAMH

4.2. ®oH/1 OLIEHOYHBIX CPEACTB /JIs MPOBeeHUs MPOMEKYTOUHOM aTTeCTAlMU
00y4aromuxcs no JMCUUIINHE

Iloka3aTeu u KPpUTEPHNHU OLICHUBAHUA KOMHeTeH]_[I/lﬁ
Ilokazarenu wu KpUTCPpHHU OLCHHUBAHUIA KOMHCTGHHI/Iﬁ, OIIMCaHUEC MIKaJ
OLICHHUBAHMHA COACPIKATCA B IIPUITOKCHUHA 1.

KOHTpOJIbHLIe H TECTOBbIC 3aJlaHUA
KOHTpOJII)HBIG 3aJaHus COACPIKATCA B ITPHUIIOKCHUN 1.

MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OIPEACIAIOINAE IPOLEAYyPbl OLEHUBAHUSA
3HAHWI, YMEHUH, XapaKTepu3yomux (OpMUPOBAHUE KOMIIETEHIIMMI, COAEepKaTcs
B MIpUJIOKEHUN 1.
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IIpunoxenue 1
KOHTpOJ’IBHO-OIIeHO‘lHBIe cpeacrea

JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTALMHU MO JUCHUIIMHE
EH.01 MaTremaruka

1.1.®dopma npoMe:KyTOUHOI aTTecTammu: Dx3ameH (3 cemectp)
1.2. Cucrema olleHUBAHUSA Pe3yIbTATOB BBINOJHEHUS 3aJaHUI

OueHuBaHuEe pe3yJabTAaTOB BBIIOJHEHUS 33JaHUN NPOMEXYTOYHOM aTTeCcTaluu
OCYILIECTBJISIETCS HA OCHOBE CJIEAYIOLINX TPUHIIUIIOB!

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHUI,
MPAKTUYECKOTO OIBITa, OOIMMUX U MPO(ECCHOHATBHBIX KOMIICTSHITUH, TPOJIEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aJICKBAaTHOCTU OIICHKM — OIICHKA BBITIOJIHCHUS 3aJaHUN JOJDKHA IIPOBOJUTHCA B
OTHOIIEHMHU TE€X KOMIIETCHIIUH, KOTOpble HEOOXOMUMBbI A 3(PPEKTUBHOTO BBIIOTHEHUS
3a/1aHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUS BBIMOJIHEHHs 3aJaHMUi JOJDKHA 00JaaaTh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH NPHU HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO0 OMbITa, OOMUX U NPOoPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OLICHHMBAaHMS BBIIOJHEHUS 3aJaHuil  JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOPECCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTUBHOCTH OIICHKM — OIIEHKA BBIIOJIHEHHS KOHKYPCHBIX 3a/laHuil JI0JKHA OBbITh
HE3aBUCHUMOIl OT o0coOeHHocTell NpodecCHOHANbHOM OpHEeHTalMW WIM  IpeInoYTeHUui
IPENo/IaBaTesel, OCyIECTBIIIOMNX KOHTPOJIb WK aTTECTALHIO.

IIpy BBINOJHEHUH TMPOLELYpP OLEHKH 3aJaHUN HCIONb3YIOTCS CIENYIOLIUE OCHOBHBIE
METO/IbI:

- METOJ] pacueTa MepBUYHBIX 0aJIJIOB;

- METOJ pacueTa CBOJHBIX OaJlIOB.

Pe3ynbTaThl BBINOJHEHUs 3aJaHUN OIIEHUMBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMH OLICHKHU.

Hcnonb3yercs naTubauibHas mKajia Ui OLeHUBaHUS Pe3y/IbTaTOB O0yUSHHUS.

[lepeBon nsaTHOAMIBHOM MHIKanbl y4yeTa pe3yabTaTOB B MATHOAUIBHYIO OLIEHOYHYIO
HIKaIy:

Ouenka KoumnuecTBo 0a/1,10B, HAOPAHHBIX 32 BbINOJHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOIr0 3aaHusl,
cpeaHuii 0aJ1J1 0 UTOraM aTTecTaluu

O1eHKa 5 «OTIUYHOY 4,6-5
Orenka 4 «X0OpOoIIo» 3,6-4,5
OreHka 3 «yJOBIICTBOPUTEITHHO 3-3,5
OneHka 2 «HEeyJAO0BIETBOPUTEIBHO» <29

1.3. KOHTpPOJIbHO-01IeHOYHbIE CPeICcTBa
1.3.1 3apanmne:

1.OTBeTUTH HA OJIMH BOIIPOC.
2. BBINOTHUTH NPaKTUYECKOE 3a]JaHNE.

[IpumepHBIe BONPOCHI 1JIf1 cOOeCceT0BAHUSA
1. Matpuiel. OcHOBHBIE cBOMCTBA. [IpeoOpa3zoBanHust 1711 MaTPHI]
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2. Panr matpuier. OGpaTHas MaTpuia

3. Onpenenurenu. CBoiicTBa onpenenureneil. Beruncnenue onpenenureneit
BTOPOTO, TPETHETO MOPSIAKOB

4, Meron Kpamepa

5 Merton I'aycca

6 Metoxa 0OpaTHOI MaTpUIIBI

7. Paznuynble BUABI ypaBHEHUS NPAMOit

8 VYcioBue napamienbHOCTH U MIEPIEHANKYIIPHOCTH. YTOJI MEXIY IPSIMBIMU

9 Kpussie |l-ro mopsinka: okpyXKHOCTb

10.  Kpussie |l-ro nopsiaka: smmurnc

11.  Kpussie llI-ro mopsigka: runep6osa

12.  Kpussie ll-ro nopsiaka: mapabomna

13.  IlonsTne mpou3BOIHOM, €€ MEXaHUICCKUN ((PU3UIECKUIT) CMBICIL.
I'eomeTpuyeCKH CMBICI IPOU3BOJIHOM. Y PABHEHUE KACcaTEIbHON U HOPMAJIU

14.  IlpaBuna aquddepeHurpoBaHUs OCHOBHBIX apU(METHUUECKHUX JEHCTBUM

15.  JIuddepenunpoBanue cioxHoi GpyHKIIH

16.  IIpou3BOAHBIE OCHOBHBIX KJIACCOB 3JIEMEHTAPHBIX (YHKIUI

17.  Bropas npousBoaHas, ee GU3NIECKUNA CMBICIT

18.  OOmas cxema uccnenoBanus QYHKIUU U TOCTPOEHHE rpauKoB PYHKIMIA C
MMOMOUIBIO TPOU3BOTHOU

19.  TlousTue HeOmpeneIeHHOTO HHTErpalla, ero CBOMCTBA. [ eoMeTpruiecKuii CMbICIT
HEOIpeIeNIeHHOTr0 HHTerpaia. HemocpencTBeHHOE MHTETPHUPOBAHKE

20.  HaTerpupoBaHHE METOJOM MOJCTAHOBKHU

21.  HWuterpupoBaHUe panMOHAIBHBIX ApoOeit

22.  lloHATue onpeAeneHHOro HHTErpaia, CBOMCTBO OMpeAeIEHHOr0 HHTErpaa.
I'eoMeTpuyECKH CMBICH ONPEIEIIEHHOTO0 HHTETpalla, IJI0MAlb KPUBOJIMHEHHOMN Tparenuu

23.  Bbluucienue onpeneaeHHOTo HHTErpaja METOJOM OJCTaHOBKU

24.  BpluuciieHue OMpeIeICHHOTO HHTETPajia METOJOM IO YaCTsIM

25. Brrancnenue minomazaeit gpuryp

26.  Bpruucienne 00EMOB Tell BPALICHUS

27.  JluddepeHunanbHble ypaBHEHHS € pa3IeNIIOUIMIMUCS IEPEMEHHBIMU.
OpnHopoaubie quddepeHInanbHble ypaBHEHUS IEPBOTO MOPSIKA

28.  Jluneitnsle nuddepeHranbHble YpaBHEHUS

29.  AunreOpanueckast popMa KOMIUIEKCHBIX Yrcen. JledCTBUS HaJl KOMIUIEKCHBIMA
qrciamMu B anreOpandeckoi opme

30. Tpuronomerpuueckast popmMa KOMIUIEKCHBIX uncen. [leficTBust Hax

KOMIIJIEKCHBIMHU YHCJIaMH B TPUTOHOMETpHUUYECKON (opme
I[IpumepHbIe NpakTHUYECKHE 3aJAHUSA:

1 3)(1 21\ 1 (-4 -3

— %k

+
1 2),\310) 2 {0 1

1. BrImonmHuTE NEHCTBUS C MAaTPUIIAMH:
1 21
2. Haiitu panr 1 o0paTHyr0 MaTpHILy: 310
3 2 -1
-2 2 3
2 -3
3. Brrancnuts onpenenurens: A=
. (9x+2y =17
4, Pemuts CJIAY MeTomnoM 00paTHOW MaTpPHUIIHL: {3){ —2y=19
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. 4‘X1 - 2X2 =4
5. Pemmts CJIAY meronom 'aycca: { Xy Xy =2
5x -2y =7
6. Pemute CJIAY meromom Kpamepa: {3X +4y =25
7. CocTaBuTh ypaBHEHHE MPSIMOH, MPOXOASIICH Yepe3 Hauauo KoopAuHaT u Touky M (2; 3)
8. CocTaBuTh ypaBHEHHE MPSIMOH, poxosiiei yepe3 Touky My (-1; 3) mepneHauKyIsIpHO
Bekrtopy 1 {2; -3}
9. CocTaBuTh ypaBHEHHE OKPYKHOCTH € LICHTPOM B ToUKe (5; -7) U Mpoxosieii yepe3
TOYKY (2; -3)
2 2
10. Han snnumc % + % = 1. BBIYHCIHUTD €T0 SKCICHTPUCUTET
11. CocTaBuUTh ypaBHEHHE THIIEPOOIIBI, €CITU €€ BepLIMHBI HaxonsaTcs B Toukax Ay (-3; 0) u A
(3; 0), poxycst — B Toukax Fy (-5; 0) u F, (5; 0)
12. Ilo naHHOMY ypaBHEHHIO TIapaboiIbl Y2 = —4X BEIYMCIINTH KOOPAMHATHI €8 (hoKyca

1.3.2. Kpurepuu onenkun

Kputepuu oneHku pe3yibTaTOB BbINOJIHEHHUS TEOPETHYECKOT0 32 IaHUS banne! B
COOTBETCTBHUU C
KPUTEPUSIMH OIICHKU

MakcuMajabHBIA
oama—2,0
1 | demoHcTpupyer riayOOKoe, TIOJIHO€ 3HAaHHE W [MOHUMaHHE 2,0
IPOrpaMMHOT0 MaTepHaia.
[TocnenoBarenbHO, CaMOCTOSITEIILHO pacKpbIBaeT OCHOBHOE

CoZiepKaHue BOIIPOCa.

BpIBOOBI  apryMEHTHpPOBaHBI, OCHOBaHbl Ha  CaMOCTOSITEIBLHO
BBITTOJIHEHHOM aHajIM3e, 0000IIEHUH TaHHbIX.

YeTko ¥ BEPHO JaHbI ONPEACIICHUS IOHATHY U HAyYHBIX TEPMHHOB.
JlaeT BepHbIE, CAMOCTOSITEIIBHBIE OTBETHI HA BOIIPOCHI.

2 | JleMoHCTpUpYyeT HEAOCTAaTOYHO TIJIyOOKO€, TIOJIHO€ 3HAaHHE U 1,0
MOHMMAaHHE MTPOTPaMMHOT0 MaTepHaa.

Henocrarouno mocnenoBaTeIbHO, HO CAMOCTOSITENIBHO PACKPBIBAET
OCHOBHOE COjIep’KaHie BOIPOCa.

BI)IBOI[BI OCHOBaHBI Ha CaMOCTOATCIIBHO BBIIIOJJHECHHOM aHaJIM3€,
0000IIIEeHNN JaHHBIX, HO B OTIENBHBIX CIlydasx HEIOCTATOYHO
apryMeHTUPOBAHBI.

HenocTaTouHO 4€TKO M BEPHO JIaHbI ONpPEAETICHUS MOHITUN U HAYYHBIX
TEPMUHOB.

[Ipu oTBeTe Ha BOMPOCH JOMYCKAET HECYIIECTBEHHBIE OIIMOKH,
KOTOPBIC MOXKET UCTIPABUTH CAMOCTOSITEIILHO.

3 | HeMoHCcTpUpyeT B OTAEIBHBIX BONpOCAX, HETITyOOKOe BIaJieHUE 0,5
3HAHUSMHU IPOrPaMMHOIO MaTepHarna.

W3naraer nporpaMMHbIi Marepuain (parMeHTapHO, HE BCerja
MOCIIe0BATEIBHO.

JonymieHbl OMMOKM M HETOYHOCTH B HCIOJIB30BAaHUM HAy4YHOM
TEPMHUHOJIOTHH.

ITpu oTBETE Ha BOIPOCHI JOIYCKAET HETOYHOCTH.

4 | CTyneHT AEMOHCTPHUPYET HE3HAaHUE W HEMOHMMAaHHE IMPOTrpaMMHOIO 0
Marepuana.

OcHoBHOE cojfiepkaHue yueOHOro MaTepuana He PacKpbIToO;

JOMYIIEHbl TpyOble OIIMOKM B ONpENeNIeHMH MOHATHH, NpU HC-
M10JIb30BaHNH TEPMUHOJIOTHH.
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3arpyaHAETCS OTBEYATh Ha BOIPOCHI, IIPH OTBETE JOIMYCKACT CePhe3HbIC
OILLIMOKH.

Utoro 2

Ne Kputepum oueHKHU pe3yJbTATOB BbINOJHEHHUS MPAKTHYECKOr0, MakcuMaJabHbIN
3alaHuSA 0aJ1J1 32 KpUTEepuMn
oneHkHu — 3 0aj1a
1 | Xon pemieHuss BEpHBIM, NPUBEJEHO BEPHOE OOOCHOBAHHOE 30
penieHue, NoJay4eH BEpHbINA OTBET ’
2 | Xoxg pemeHWss BEpHBIH, HO JOMyIIEHa OJHA OHIMOKa 20
BBIYMCIIMTENILHOIO XapaKTepa ’
3 | Pemenne HA4aro JIOTUYECKH BEPHO, JOIyILIEHa
BBIUMCIUTENbHAS OIIMOKA; WJIM pEIICHHE HE TOBEICHO [0 1,0
KOHIIa, OTBET OTCYTCTBYET
4 | HeBepHoe pelieHHe, HEBEPHBIH OTBET WM OTCYTCTBHE 0
pelnieHus
UTOro 3

1.4. MarepuajibHO-TeXHHYECKOe ofOecrevyeHnue s NpPOBedeHHs] TNPOMEKYTOYHOMH
aTTecTaluu
ATTecranus MpoBOAUTCS B KaOnHere MaTeMaTuKH.

1.5. YuedHo-MeTOAUYeckOoe M HHPOPMAINMOHHOE oOecneyeHUue AJsi TMPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAlUN

OcHoBHbIE yueOHbIe H31aHUS

1. Boromosnos, H. B. Maremaruka : y4eOHUK JIJIsi CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHUS

/ H. B. boromonos, Il. 1. Camoiinenko. — 5-e¢ u3n., mepepad. u gon. — Mocksa :
WznatensctBo FOpaiiT, 2020. — 401 ¢. — (IlpodeccuonanpHoe obpasoanue). — ISBN
978-5-534-07878-7. — Tekcr : osnekrponHsli // OBC IOpaiir [caiit]. — URL:

https://urait.ru/

2. boromonos, H. B. Marematuka. 3agaun ¢ pemenusimMu B 2 4. Yacts 1 : yueOHoe mocobue
JUTSL cpentHero npodeccruonaabHoro odpasosanus / H. B. boromomoB. — 2-¢ u3., ucrp. 1 JI0M.
— Mockaa : UznatensctBo HOpaiit, 2020. — 439 ¢. — (IlpodeccuonanbHoe 0Opa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekcr : anektponHbii // DBC IOpaiit [caiir]. — URL:
https://urait.ru/

3.  bBoromosios, H. B. Maremarnka. 3ajauu ¢ pemieHusMHA B 2 4. YacTts 2 : yueOHOE TTOCOOHE
JUIs cpeHero npogeccruonanbHoro oopasosanus / H. B. boromosnoB. — 2-e u3a., ucnp. u A0M.
— Mockasa : U3marensctBo FOpaiit, 2020. — 320 c. — (IIpodeccuonansnoe o6pa3zoBanue). —
ISBN 978-5-534-09135-9. — Tekcr : snektpoHHbli // DBC IOpaiit [caiit]. — URL:

https://urait.ru

IlOlIO.]'[HI/ITe.TIbHLIe yqeﬁm,le H3JaHUA

4. bammakoB, M.M. Marematnka : yueOHuk / bammakoB M.M. — Mocksa :
KnoPyc, 2021. — 394 c. — ISBN 978-5-406-08166-2. — URL.: https://book.ru.


https://urait.ru/
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HNHuTepHeT-pecypcsl

S. @enepanbubiii  mopran  «Poccuiickoe  oOpazoBanue» Pexum  pmoctyna:
http://www.edu.ru

6. MaremaTtuka B OTKpBITOM KOJUIEKE. Pexum JOCTYyMa:
http://www.mathematics.ru

1. HuckperHas maremaTtuka: anroputMmbl (mpoekt Computer Algorithm Tutor).

Pexxum nmocryna: http://rain.ifmo.ru/cat/
MeTtoauyeckue peKOMeHAAlNHU /151 00y4aI0IMXCS 110 0CBOCHUIO JMCIUIIIHHbI
8. Meroaunueckue ykazaHus Ui 00y4arOIIUXCs 10 BBIMOTHEHUIO MPAKTUYECKUX PadoT.
9. Meroauueckue yKazaHusi JUIsi  OOy4YalOIIMXCS IO  BBIIOJHEHUIO  3aJIaHUi
CaMOCTOSITENIbHOM pabOThI.
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