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PabGouass mporpamMma y4ueOHOW AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
denepaibHBIM  TOCYJIAPCTBEHHBIM  00pa30BaTENIbHBIM CTaHIApTOM (najnee —
®I'OC) no crnenuanbHOCTH CPeaHEro MpodhecCHOHAIBHOTO 00pa3oBaHus (J1anee -
CIIO)15.02.14 OcHalmieHue CcpecTBaMM aBTOMATH3AIllMU  TEXHOJIOTHYECKUX
MPOIIECCOB U MPOM3BOACTB (10 OTpaciisiM),  YTBEPKAEHHOTO  IMPUKA30M
MunncrepctBa o6pazoBanus u Hayku P® ot 09 nexabpst 2016 r. Ne 1582.

Pa3zpabotunk: Paxmanuna W.}O.- npenogaBarens [IIIK CI'TY umenu I'arapuna
I0.A.
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1 IACTIOPTPABOYEI ITPOTPAMMBI YUEBHOM
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2 CTPYKTYPA U COJAEP KAHUE YYEBHOHN JUCIUIIJIAHBI

3 YCJOBUS PEAJIM3ALIMM TTPOTPAMMBI YYEBHOM
JTUCHUIIIAHBI

4 KOHTPOJIb M OLIEHKA PE3YJLTATOB OCBOEHMSI
YYEBHOW JJMCLHUATIINHBI
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1. MACHOPT PABOYEN MPOIPAMMbBI YUEBHOHN JUCHUILJIAHBI
EH.0OIMATEMATHUKA

1.1. ObsacTh npuMeHeHus: padoueil MPOrpaMMsl

PabGouass mporpamma y4eOHOM JHUCUUIUIMHBI SIBIISETCS YacThlO IMPOTPAMMBbI
MOATOTOBKHU CHEIUaIUCTOB cpennero 3BeHa (ganee - IIIICC3) B cooTBEeTCTBUM €
®I'OCCIIO mno cneumansHocTH  15.02.14 OcHanieHue  cpeacTBaMu
aBTOMATH3AIMU TEXHOJIOTHUECKHUX MPOIIECCOB U MPOU3BOACTB (IO OTPACISIM).

1.2.MecTto yueOHoii nucumiuebl B cTpykrype IIICC3
JlucuuniauHa BXOAWT BMAaTEMaTHUYECKH U OOIIMHA €CTeCTBEHHOHAYYHBIN
LUKIL.

1.3. Llesin 1 Tpe0OOBaHUA K pe3yJibTaTaM OCBOCHHUS Y4eOHOM TUCUMILIIMHBI

N3ydenne [UCHMIUIMHBI HAMpaBleHO Ha (QopMHpoBaHHE OOMMX U
po¢eCCUOHANIBHBIX KOMIETEHIIUM, BKIIOUAIOIIUX B CE0SCIIOCOOHOCTH!
OK O1. BeiOupats crnocoObl pemieHus 3aaad Mpo(ecCHOHANBHON ESITeIbHOCTH,
MPUMEHUTENIBHO K PA3IUYHBIM KOHTEKCTaM.
OK 02. Ucnonib30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIN3a U UHTEPIIPETALINU
uHdpopmaruu U MHGOPMAIIMOHHBIE TEXHOJIOTMHM JUIsl BBITIOJIHEHUS — 3aj]ia4y
npoecCUOHaNBEHOM eI TeIbHOCTH;
OK 09. Tlons3oBatbest mpodeccuoHaIbHOM TOKYMEHTAIlMe Ha TOoCyAapCTBEHHOM
Y UHOCTPAHHOM S3bIKaX.
[IK 1.3.IlpoBoauTh BUPTyaJbHOE TECTHPOBAHHE pa3pabOTaAaHHOM MOJETHU
AJIEMEHTOB  CHCTEM  aBTOMAaTH3allUM Il OIEHKA  (PYHKIIMOHAJIIBHOCTHU
KOMITOHEHTOB.
[IK 1.4.®opMupoBaTh MakeT TEXHUYECKOW TOKYMEHTAIlMM Ha pa3pabOTaHHYIO
MOJIEJIb DJIEMEHTOB CUCTEM aBTOMATH3AIUH.
[IK 2.3.IIpoBoAuTh HCHBITAHUS MOJEIM DJIEMEHTOB CHUCTEM AaBTOMATH3allMd B
peabHBIX YCIOBUSX C ILIEJIbIO0 MOATBEPKIACHUS pa00TOCIOCOOHOCTH U BO3MOKHOM
ONTUMU3AIUH.
[IK 4.3.0pranu3oBpiBaTh pa0OThl 10 YCTPAaHEHUIO HEMOJAJ0K, OTKa30B

000pyZIOBaHUS M PEMOHTY CHCTEM B PaMKaX CBOCH KOMIICTCHITHH.

B pe3ynbpTaTe ocBoeHMs y4eOHOM TUCIUIUIMHBI 00YYarOIHICII0KEHYMeTh

- aHAJIM3UPOBATH CIIOXKHBIE (PYHKIIMH U CTPOUTH UX TpaduKu

- BBINOJIHATH IEUCTBUS HAJl KOMIUIEKCHBIMU YMCIIAMHU

- BBIUHCIIATh 3HAYECHUS TEOMETPUUECKUX BETUINH

- IPOU3BOAUTH AEHUCTBUS HAJ MAaTPULIAMH U ONIPEAEITUTENI MU

- pemarh 3aJa4d HA BBIYMCICHHE BEPOSTHOCTH C HCIOJBb30BAHUEM
AIIEMEHTOB KOMOMHATOPUKHU

- pemlarb IOpUKIaAHBIE 3aJa4d €  HMCIOJIb30BAHUEM  DJIEMEHTOB
T depeHINATBHOTO U UHTETPAJIbHOTO UCUUCIIEHUN

- penaTh CUCTEMBI JJMHENHBIX YPAaBHEHUHN Pa3IMYHBIMU METOIAMH.



B pe3ynbTare OCBOCHMS yueOHOH JTUCIUTUTHHBI
O0y4aIOIIMICAA0IKEH3HATD:

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

- OCHOBHBIE METOABl M TOHSATHS MaTEeMATHYECKOTO aHaln3a, JIMHEWHOU
anreOpsl;

- TCOPHUH KOMIIJICKCHBIX YHCCJI, TCOPUU BGpOSITHOCTCﬁ 1 MaTE€MaTH4YE€CKOM
CTaTUCTHUKH,

- pPOJb M MECTO MATEMAaTHKM B COBPEMEHHOM MHpPE IpPH OCBOEHUH
pO(ECCUOHANIBHBIX AUCHUIUIMH U B cpepe MpodhecCUuOHANbHON AeATEIbHOCTH..

1.4. Kosiu4yecTBO 4acoB HA OCBOEHHME MPOrPaMMBbl Y4eOHOM AMCLHUIIIMHBI:

MaxkcruManpHOU yueOHON Harpy3ku oOydaromierocs: 84 vaca, B TOM 4HCIIE:
-00s13aTeNIbHOM ayTMTOPHON yueOHOM Harpy3ku cTyaeHTa 64 vaca;
-CaMOCTOSTEIbHON pabOTHI CTYACHTA 8 YacoB.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTIJIUHBI

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. TemaTuveckuii miian u coaep:xxanmne yueonoi rucunminabl «KEH.OIMATEMATHUKA»

IloaroToBUTH MMPE3CHTAalUIO 110 TCME: «BrruncieHnue mpeacioB YHUCI0BOH
IMOCJICAOBATCIIBHOCTU 1 ITPEACIIA (1)YHKHI/II/I, PACKPBITHE HeOHpe)IeJ'IeHHOCTef/'I

Conep:kanue y4yeOHOro MaTepuaJa, J1adopaTopHble U NpaKkTH4Yeckue 3ausaTus, |O0bemMuyacoB YpoBeHb Koabt
CaMOCTOSITe/IbHASL padoTa 00yualouerocs, Kypconasi padora (Ipoekr) (eciu O0CBOCHUHA KOMIETeHIH
npedycmompenvl), UHbIe BUbl y4e0HOH pa0doThl B COOTBETCTBUM € YUeOHBIM i,
HanmenoBanuepaszaeJ IUVIAHOM ¢opmupoBan
OB M TeM HI0 KOTOPBIX
crnocodcTBye
T 3JIEMEHT
NMPOrpamMmbl
1 2 3 4
Pa3zgen 1. MaremaTnueckuiianaans
Tema 1.1 Conep:xanueyueOHoromMarepuasa 12 OK 01.
Teopusinpeneson 1.beckoHeuyHas 4McI0Bas MOCIEI0BATEIBHOCTD, CIIOCOOBI 331aHNs. MOHOTOHHOCTh OK 02.
u 6 OK 09.
OTPaHUUYEHHOCTh OECKOHEYHOW YMCIOBOM MOCIIe0BATeIbHOCTH. beckoHeuHO ITK1.3.
0oJbIre U 6ECKOHEYHO MaJlble YUCIIOBbIE MOCIIEIOBATEILHOCTH. [1K1.4.
2. [Tpenen GeCKOHEYHOI YMCIIOBOH MOCIEIOBATEIIBHOCTH, TEOPEMBI O MpeIeiiax. I1K2.3.
Brruncienue [1K4.3.
MIPEAEIIOB MOCJIEI0BATEIbHOCTEN.
3. Ionsitre pyHkmH, criocoOs! 3aaanus. OnpeneneHnue HeMpepPHIBHOCTH (PYHKITUU 1
B TOUKE, yCIIOBUE HETIPEPHIBHOCTHU, TOUKHU pa3pbiBa. [Ipeaen ¢dyHKIUN B TOUKE,
OJIHOCTOPOHHUE MPEIEIbI.
Teopemsl 0 mpenenax GyHKIUU. DIeMEHTapHbIE CIOCOObI BBIYMCIIEHUS IPEEIIOB
GbyHKIMH, packpbiTue HeomnpeneiaenHocreiituna 0/0.
IIpakTHyeckoe 3anaTHE Ne 1. Beruncnenue npenenoB 4ucCIOBOR 4 2
MOCIIE0BATEIHHOCTH U MPEAETOB (PYHKIIHIA
CamocrosiTeqbHasi padora od0yuarommxest Ne 1 2 3




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.
Brruncnennenpon3BoAHbIX.

2. IlponsBoaHast 0OpaTHON (QYHKIIMH, CIIOKHOW (DYHKIMH. Y TIpaKHEHUS Ha
BBIYHCIICHUETIPOU3BOAHbIX.

3.MOHOTOHHOCTH (DYHKIIMIA, TPU3HAKU BO3pacTaHus U yObiBaHus GyHKuuid. Touku
AKCTPEMYMA,HEOOXOUMOE U TI0CTATOYHOE YCIOBUS SKCTPEMYMa, IIPABUIIO
UCCIeOBaHMs (PYHKIIMIA HA SIKCTPEMYM.

4.BpinyKIible, BOTHYTbIE PYHKIIMH, TOUKH nepernda. [Ipu3Haku BHIMYKIIOCTH U
Boraytoctu.IIpaBmiio uccnenoBanus GyHKIUN HA Teperuo.

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

IIpakTnueckoe 3ansaTue Ne 2. JludpdepennupoBanue cioKHbIXPYHKIIHIMA
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
«O0b1as cxema uccieoBaHus GYHKIMU»(3AIINUTa PE3EHTALINN)

Tema 1.3.
Hurerpana u
ero
NPUJIOKEHUA

Conep:xxaHuey4eGHOrOMaTepUaia

16

1. ITonsiTHe epBOOOpa3HOM, JeMMa O NEPBOOOPA3HBIX, HEONPEAETICHHbIM HHTErpal
u erocBoiicTa. Tabnuia MHTETPaIoB, UHTETPUPOBAHKE IO TAOJIUIE U
IIOJICTAHOBKOM.

2. OnpeneneHHbI HHTETPa, ero CBOMCTBa, opmyina HeroToHa-
JleliOHMIIa, BBIYMCIICHUEONPEIETICHHBIX HHTEIPAJIOB.

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




IIpakTnuyeckue 3anaTusa Ne 5. [Ipaktuueckas padorta Ne 3. Pemenue npukiaHbIx 8
3aJ1a4 ¢ UCIOJIb30BaHUEM 3JIEMEHTOB UHTErPaIbHOIO HCUUCICHUSI.
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. KoMmmiekcHbBICUHCIIA
Tema 2.1. Conep:xanueyyeOHOromMarepuasa 4 OK 01.
Auiredpanyeckas 1. IToHsiTHE MHUMOM €IMHULIBI, ONIPEACICHUE KOMIUIEKCHOTO YKCIIa, 1eUCTBUS 2 OK 02.
dopma CKOMILJIEKCHBIMUYHCIIAMHU. OK 09.
KOMILJIEKCHOT'0 YHC/IA| 2. ['eomeTpryecKas HHTEpIpETalus KOMIUIEKCHOTO YHCIIa. IK1.3.
3. CrerieH MHUMOU €IUHUILILI. I1K1.4.
IIpakTnueckoe 3ansaTue Ne 7. [Ipaktuueckas padota Ne 5.BeimonHenue neicTBuit 2 1K2.3.
HaJ KOMIJIEKCHBIMH YU CIIaMU I1K4.3.
Tema 2.2. Conep:xanueyueOHoromMarepuasa 6
Tpuronomerpuyeck | 1. Moaynb U apryMeHT KOMIUIEKCHOTO YHUCIIa, TPUTOHOMETpUYeckas popma 4
asi popma KOMIIJIEKCHOTO YHUCIIA.
KOMILJIEKCHOT04YHCa | 2. JleiicTBUS HaJl KOMIUIEKCHBIMU YHUCIaMH B TPUTOHOMETPHYECKOH dopme.
a IIpakTuyeckoe 3ansiTue Ne 8. Penenue 3a1a4 Ha reOMETPUIECKOE MPEICTABICHUE 2
KOMILJIEKCHOTO YHUCIIa
Paznes 3. JIuneiinas aaredpa u Teopusi BeposITHOCTEH
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJa 12 OK 01.
Marpuus! u 1. CucreMsbl IMHENHBIX ypaBHeHMH. [IoHATHS onpenenuTeneii CHCTEMBI. 6 OK 02.
onpeeuTe T n 2. Marpu1ibl, CBOWCTBA MATPHLL. OK 09.
3. Pemenue cuctem JMHEHHBIX YpaBHEHU. [IK1.3.
Ipaxkrudeckoe 3anstue Ne 9. [IpakTuueckas pa6ora Ne 6. BeimonHenue feicTBuii 4 [IK1.4.
HaJl MaTpUIIAaMH U ONPEACIUTEISIMH. IIK2.3.
[1K4.3.

IIpakTnyeckoe 3ansiTue Ne 10. [Ipaktrueckas padota Ne 7. Pemenue cuctem

JIMHEMHBIX ypaBHeHI/Iﬁ pa3JIMYHbIMU MCTOJaMH
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CamocrosiTesibHast pabora o0yuarommxcs Ne 4

Pemenue cucreM TuHEHHBIX ypaBHeHUH. J[eCTBUS ¢ MaTpUIIaMu. (3aIUTa

MIPE3CHTAIINH )
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia 6
Kuaaccnueckoe 1. OcHOBHBIE IOHATHS] KOMOMHATOPHKH: MIEPECTAHOBKH, Pa3MELICHUS, COUECTAHHS. 4
onpeaejeHue 2. Bujpl coOBITHIA, KIIACCUYECKOE OMPEICTICHUE BEPOSITHOCTH.
BE€POATHOCTH IIpakTuyeckoe 3ansaTue Ne 15, [Ipaktuueckas padota Ne 8.Permenue 3a1a4 Ha 2

BBIUHCIICHHE BEPOSITHOCTH C UCIIOJIb30BAHUEM AJIEMEHTOB KOMOMHATOPUKH.
IIpomexyToUHAsl aTTECTALMSA: IK3aMeH 12
Hroronogucunmninge (Bcero): 84




3. VCJOBHUSI PEAJM3ALMM TNPOTPAMMBI YUYEBHOW
JACHUTILIAHBI

3.1. TpeGoBaHM K MHHHMAJLHOMY MATEPHAJBLHO — TEXHHYECKOMY
o0ecrevYeHn 10

Peanmuzanus mporpaMMbl JIHCHMIUIMHBI TpeOyeT Haaudus Y4eOHOro
kaOnHeraMaTeMaTHKH  JiI1  MPOBEACHUS  3aHATHH  JICKIIMOHHOTO  THIIA,
MPAKTUYECKUX 3aHATHNA, B TOM UHCJIE TPYNIOBBIX, WHIWBUAYAIbHBIX,
MMMCEMEHHBIX, YCTHBIX KOHCYJBTAIlMHA, TEKYIIET0 KOHTPOJS M MPOMEKYTOUYHOMN
aTTECTAIUH.
O6opynoBaHue:
- pabouee MecTo TmperoaaBaTes;
- CIIeLMAJIM3UPOBaHHAsA MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarouxcsl);
- JIOCKa yYCHHYECKasl.
TexHuyeckue cpeacTBa 00yueHUs:
- KoMMbloTep (HOYTOYK);
- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.
YueOHo-HAIISIIHBIE  MOCOOMS:  TUTaKaThl,  y4eOHO-HArIsgHbIE  ITOCOOWMs,
oOecrieunBaOIIME TEMaTHYECKUE WMILIIOCTpAaIllid 10  pabodeil  mporpamme
JTUCIMIUIMHBI, B TOM 4UHCIe, BHJICO-ayJMO MAaTE€pUalIbl, KOMIIBIOTEPHBIC
TIPE3eHTAIlNH.

KowmmbroTep UMEET JOCTYN K DJICKTPOHHO-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 : yd4eOHUK T CpeiHEro NpoGeCcCUOHAIBHOTO
obpazoBanus / H. B. boromornog, I1. Y. Camoiinenko. — 5-e u3zz., nepepad. u 1or.
— Mocksa : MsznmarensctBo IOpaiit, 2020. — 401 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Texkcr : anextponHslii // IbC
FOpaiit [caiiT]. — URL.: https://urait.ru/

2. boromosoB, H. B. Maremaruka. 3anaun ¢ pemenusMu 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 : anexrponnsiii / DBC FOpaiit [caiiT]. — URL: https://urait.ru/

3. boromonos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. Yactp 2 :
ydgeOHOe mocobue isi cpeaHero mpodeccuoHaimbHoro obpazoanust / 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  KoJule[pke.  Pexum  jpocryna:
http://www.mathematics.ru

7. JuckperHas MaTeMaTHKa: JITOPUTMBI (mpoexT

ComputerAlgorithmTutor). Pexxum mocryma: http://rain.ifmo.ru/cat/

MeToauveckue peKOMEHAANMH VISl 00y4AIOUIUXCS 10 OCBOEHHIO
AUCIHHUTITINHBI

8. Meronuueckne yKazaHUs JUIS  OOYYarOIIUXCS 110  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 PE3YJIbBTATOB OCBOEHUA

YYEBHOI JUCIHUATIIMHBI

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

PesynbTarsl 00yueHus

@opMBI U METObI KOHTPOJISA M OLEHKH
pe3yJIbTaTOB 00y4eHHs

Obuwue u npogheccuonanvrvle KOMnemeHyuu:

OK 01. BeiOupats cnocoObl pemieHus 3agad
npoeccuoHaTbHOMN JeSITeTFHOCTH,
MIPUMEHHUTENBHO K PA3TMIHBIM KOHTEKCTaM.

OK 02. Hcmonws3oBaTh COBpPEMEHHBIE CpPEICTBA
MIOWCKA, aHAIN3a U UHTEPIIPEeTAllnd HHPOPMAIUH 1
WH(GOPMAITMOHHBIE TEXHOJOTHH [UIsI BBITOJHEHUS
3a71a4 MPO(heCCUOHATBHOM JIEATEIIBHOCTH;

OK 09. Tlonmp3oBarhcsi  mpodeccHoHANbHON
MOKyMEHTallied  Ha  TOCYHapCTBEHHOM |
WHOCTPAHHOM S3BIKaX.

IIK 1.3.IlpoBoauTh BUPTyaJIbHOE TECTUPOBAHUE
pa3paboTaHHOW  MOJEIH  DJIEMEHTOB  CHCTEM
aBTOMATH3alMU IS OIEHKH (PYHKIIMOHATHLHOCTH
KOMITOHEHTOB.

I[IK  1.4.®opmupoBaTh MakeT  TEXHUYECKOI
MOKyMEHTAIlMK Ha  pa3paboTaHHYI0  MOJEIb
2JIEMEHTOB CUCTEM aBTOMATH3AIIHH.

[1K 2.3.ITpoBOANTH UCTIBITAHUS MOJICTTH JIIEMEHTOB
CHUCTEM aBTOMATH3allUd B PEATBbHBIX YCIOBHSX C
HEeNbI0  TOATBEPKICHUS PabOTOCTIOCOOHOCTH U
BO3MO>KHOM OIITUMU3AIINH.

IIK 4.3.0prann3oBbiBaTh pabOTHI M0 YCTPAHEHHIO
HETOJNA/I0OK, OTKa30B OOOPYIOBAaHUS U PEMOHTY
CHCTEM B paMKax CBOCH KOMITETEHIINH.
3HaTh:

OCHOBHBIE MaTeMaTHYEeCKAE METO b
TIPHUKJIATHBIX 32134,

OcHoBbl UG GEPSHIMATBHOTO W HMHTETPAIbHOTO
HWCYHCIICHUH;

OcHOBHBIE METOABI M TOHATHS MaTeMaTHYECKOTO
aHaM3a, TMHEHHOW anreOpsr;

Teopuu KOMILIEKCHBIX YHCe, TEOpHU
BEPOSITHOCTEH M MAaTeMaTH4eCKON CTATUCTHKH;
Posib 1 MecTo MaremMaTWkd B COBPEMEHHOM MHUpE
NP OCBOCHUHU TPO(ECCHOHANBHBIX JAUCIUILINH U
B chepe mpohecCHOHANBHOM JIeSATEIbHOCTH
Ymern:

AHaAIM3UPOBATh CIOXHBIE (YHKIIMU M CTPOUTH WX
rpaduku
BrinmonusaTs
qrcIaMu
BbI4UCIIATE 3HAYSHHST TEOMETPUIECKUX BEINIHH
[IpousBoguth JelCTBUST HAjJ  MaTpUIlaMd U
OTIpeAeTUTENIMU

Pematp 3amaum Ha BBIYMCIEHHE BEPOSITHOCTH C
WCIIOJIb30BaHUEM 3JIEMEHTOB KOMOMHATOPUKHU

PpCHICHUA

ﬂeﬁCTBHH HaQ KOMILIICKCHBIMHA

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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Pemate mpuknagHble 3afadyd C HCIIOJIIB30BAaHUEM
37eMeHTOB Au(PepeHInaTbLHOTO U HHTETPATBHOTO
WUCYHCIICHUH

Pewate CHUCTEMbl  JIMHEHHBIX  ypaBHEHHU
pa3IMYHBIMUA METOJAMHU

4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIsI POBeeHUs MPOMEKYTOUHOM aTTecTAlNH
00y4Jaromuxcsi Mo JMCUUIJINHE

IToxka3are/im M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA
ITokazaTenn W KpUTEPUU OIICHUBAHUS KOMIICTEHIIMM, OINMCAHHUE IIIKaJ
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

KoHTpoJsibHBIC M TECTOBbIC 3aJaHUS
KonTponpHbIE 3a1aHKs cOAEPKATCS B IPUIOKEHUN 1.

MeTozmqecmle MaTepualbl

Meroauyeckue MaTepuaibl, OINPEACISAIOINE MPOLUEAYyPbl OLEHUBAHUS
3HAaHUHU, YMEHUH, XapakTepU3yolux GopMIUpOBaHUE KOMIIETEHLIUH, COAEpKATCS B
IIPUIOKEHUH 1.
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Hpunoxenne 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,
MPAKTHYECKOTO OIBITa, OOIMUX W MPO(HECCHOHATHHBIX KOMIIETCHIIUH, TPOIEMOHCTPUPOBAHHBIX
00y4JaroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

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

HAJEKHOCTH OIICHKM — CHUCTEMa OIEHUBAHUS BBIMOJIHEHMsS 33/laHUi JOJDKHA 00a/aTh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH NPHU HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMUPOBAHHOCTH
3HAHUW, YMEHUH, TMPAKTUYECKOTO0 OMbITa, OOMUX U NPOodeCCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAaHHWS BBIIOJIHEHUS 3aJaHui 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/iaBaTesei, OCyIEeCTBISIONIMX KOHTPOJIb WIN aTTECTALUIO.

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
KPUTEPUSIMHU OLICHKH.

Hcnonb3yercs naTubauibHas mKajia Ui OLeHUBaHUS Pe3y/IbTaTOB O0yUSHHUS.

[lepeBon nsTHOAIBHOM MIKanbl y4yeTa pe3yJbTaTOB B MNATHOAUIBHYIO OLICHOYHYIO
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
1.3.13apanue:

1.OTBeTUTH HA OJIMH BOIIPOC.
2. BBINOTHUTH TPAKTUYECKOE 3a]JaHUE.

[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 VYcroBue napamienbHOCTU U MEPIEHANKYIISIPHOCTH. YTOI MEXTY MPSIMBIMH

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'eomeTpuyeCcKnid CMBICI POU3BOJIHOM. Y pPaBHEHUE KAaCcaTEIbHOM U HOPMAJIU

14.  IlpaBuna aquddepeHurpoBaHUs OCHOBHBIX apU(METHUUECKHUX JEHCTBUM

15.  JIuddepenunpoBanue cioxHoi GpyHKIIH

16.  IIpou3BoAHbBIE OCHOBHBIX KJIACCOB DJIEMEHTAPHBIX (QYHKIUH

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
HEOIpeIeNICHHOT0 HHTerpaia. HemocpencTBeHHOE HHTETPHPOBAHNE

20.  HaTerpupoBaHHE METOJOM MOJCTAHOBKHU

21.  HWuterpupoBaHUE palMOHAIBHBIX ApoOeit

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

23.  Bbluucienue onpeieaeHHOro HHTErpaja MeTOJOM OJJCTAaHOBKU

24.  BpluucrieHue OMpeIeICHHOTO HHTETPajia METOIOM IO YacTsIM

25. Brrancnenue minomazaeit gpuryp

26.  Bpruucienne 00EMOB Tell BPALICHUS

27.  JluddepeHunanbHble ypaBHEHHS € pa3IeNIIOUIMIMUCS IEPEMEHHBIMU.
OpnnHopoaublie quddepeHnnanbHble ypaBHEHUS IEPBOrO MOpsIKa

28.  Jluneitnsle nuddepeHranbHble YpaBHEHUS

29.  AunrebOpanyeckast popMa KOMITIEKCHBIX Yrcen. J{edCTBIs Hall KOMIUIEKCHBIMU
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 ypaBHEHUE OKPYKHOCTH € LICHTPOM B ToUKe (5; -7) U MpoxXosiei yepe3
TOYKYy (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 TIapaboIbl Y2 = —4X BEIYMCINTH 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, CAMOCTOSTENIbLHBIE 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 OCHOBAaHBI Ha CaMOCTOATCIIBHO BBIIIOJJHCHHOM 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 JONYCKAET 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 OTBEUYATh Ha BOIIPOCHI, IIPU 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 ¢ pemenusiMu B 2 4. Yacts 1 : yuebHOe mocobue
JUTSL cpentHero npodeccruonaabHoro odpasoranus / H. B. boromonoB. — 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.
— Mocksa : U3marensctBo FOpaiit, 2020. — 320 c. — (IIpodeccuonansnoe o6pa3zoBanue). —
ISBN 978-5-534-09135-9. — Tekcr : snektponHbli // 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.
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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. Huckpernas wartemaruka: aiaroputmbsl (mpoekt ComputerAlgorithmTutor).

Pexxum nmocryna: http://rain.ifmo.ru/cat/
MeTtoauyeckue peKoOMeHAAlNHU /151 00y4al0IUXCS 110 0CBOCHUIO THCIUILTHHBI
8. Meroaunueckue ykazaHus Ui 00y4arOIIUXCs 10 BBIMOTHEHUIO MPAKTUYECKUX PadoT.
9. Meroauueckue yKazaHusi JUIsi  OOy4YalOIIMXCS IO  BBIIOJHEHUIO  3aJIaHUi
CaMOCTOSITENIbHOM pabOThI.
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