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PaGouass nporpamma yueOHOM  AMCHMIUIMHBI — pa3pabOoTaHa HAa  OCHOBE
denepanbHOTO TOCYIAPCTBEHHOrO 0OpaszoBaTenbHOro craaapra (naisee dOI'OC)
M0 CIENHAIILHOCTU CPeHero mpodeccuoHaibHoro obpazoBanus (manee — CIIO)
09.02.07 NudopmarimoHHbIE CUCTEMBI U TPOTPAMMHUPOBAHUE

Opranumzamuss — paspadoruuk: AOY BO JIO «l['ocynapCTBEHHBIM HWHCTUTYT
HPKOHOMUKH, (()MHAHCOB, TIPaBa U TEXHOJIOTHUI.

PazpaboTunku: mpenojaBaTeh MaTeMaTUKU BbIcIIed kateropuu CandyTanHoBa
Haranbsa JleonnnosHa

PaccmoTpena Ha 3acenaHuy HUKIOBOW METOAMYECKOM KOMUCCUU, TPOTOKOJI Nel ot
«19» auBaps 2023r.

[Ipencenarens MeToandeckoit komuccuu: Kaiiop M. B.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
TACIATITAHBI

1.1. MecTo QMCHUIUIMHBI B CTPYKTYpe OCHOBHOI Npo¢eccHoHAIbHOI 00pa3oBaTebHOM
nporpamMmbl: MaremaTndeckuii ¥ 00U €CTECTBEHHOHAYYHBIN ITUKIT

1.2. Heab ¥ muiaHnpyemble pe3yJbTaThl 0CBOEHM S JUCUMIIIMHBI:

Konx VYMmeHus 3HaHUA
IIK, OK

OK 01,

OK 05 BremonHsaTh Or€panru Haa MaTpulaMu 1 OCHOBBEI MaTEeMaTHYECKOTO

pelaTb CUCTEMBI IMHEWHBIX YPAaBHEHUU aHanu3a, TMHEWHOU anreOphl 1

AHAJIUTHYECKON F€OMETPUHU
Pematsb 3a1aun, Ucnonb3ys ypaBHEHUS

IPSAMBIX U KPUBBIX BTOPOr'0 NOPsAKA HA OcHoBBI T} GepeHITNaTBLHOTO U
TUIOCKOCTH UHTETPaIbHOTO HCYHCIICHUS
IIpuMeHATH METOBI OCHOBBI TEOPHH KOMILIEKCHBIX
i GepeHIMATBHOTO U HHTETPAIBHOTO qucen

HNCYHUCIICHUA

Pemate nudpepennmanbapie ypaBHEHUS

ITonp30BaThCS MOHATHUAMU TCOpHUU
KOMIIJICKCHBIX YHUCECJI

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIAHBI
2.1. O0beM y4eOHOI JMCHUIIJIMHBI M BUABI Y4e0HOH padoThl

Bua y4yeoHoii padoThI O01béM B yacax
MakcumaiabHas y4eOHasi Harpy3Ka 161
Oos13aTesqbHast yueOHAs HArpPy3Ka 144

B TOM YHUCIJIC:

TeopeTnieckoe o0yueHne 72
MIPAKTUICCKUEC 3aHITHS 72
KoncyabTauuu 5

IIpomexyTouHasi arTecTanms B popMe IK3aMeHA 12




2.2. TemaTu4eckuii IJIAH U CO/iep:KaHNe y4eOHOM AU CIMIIINHBI

HaumenoBanue Coaep:xanue yueOHOro MaTepuaJia u (popMbI OPraHM3aLUM AeATeJIbHOCTH o0yyaomuxes | O0béMm B yacax OcBauBaemble
pa3/iesioB U TeM 3JIEMEHTBI
KOMIIeTeHLUH

1 2 3 4

Tema 1. Teopua Cooepoicanue yuednozo mamepuana 12

npeoenos 1.Yucnoselie nmocnenoBarensHocTH. [penen ¢hynkiym. CBoicTBa peneios OK 01,
2. 3amMeuaTenbHEIE TIPe/IeNbl, PACKPHITHE HEONPEIeIeHHOCTeH 6 OK 05
3. OIHOCTOpPOHHHME MPEAeNbl, KIacCU(PHUKALNS TOUYEK Pa3phIBa
Ilpakmuueckue 3anamusn 6

Tema 2. Cooeporcanue yuedbHoz0 mamepuana 12

Hudpgepenyuansvruoe | 1.0npeneneHre npoU3BOIHOMN 6 OK 01

ucuucieHue 2. [MpousBoaHbIe U MU PEPEHINATBI BEICIINX MOPSIAKOB OK 0 5’

pynKyuu oonoi 3. INonnoe uccnenosanne Qpyakuun. [locrpoenue rpagukos

OelicmeumensbHou Ipaxkmuueckue 3anamus 6

nepemeHHoll

Tema 3. Cooeporcanue yuedbnozo mamepuana 12

Humezpanvnoe 1. HeonpeneneHHbIi U onpeAeeHHbII HHTErpal U €r0 CBONCTBA 6 OK 01

ucuucneHue 2. HecoOcTBeHHBIC HATETPAITEI ¢ 0ECKOHESYHBIMHE MIPEACIIaMUA HHTETPUPOBAHUS OK 0 5’

dynxyuu 0onon 3. Beruncienue onpenenaeHHbIX HHTErpanoB. [IpuMeHenne onpeaeeHHbIX HHTErpaioB

deticmeumenbrol Ilpakmuueckue 3anamus 6

nepemeHHol

Tema 4. Cooeporcanue yuedbnozo mamepuana 12

Hugppepenyuansvnoe | 1. penen u HENMPEPHIBHOCTD GYHKIIMNA HECKOIBKUAX TIEPEMEHHBIX 6

ucuucienue 2. YactHeie npousBoansie. JuddepeHurpyemMocTb GyHKINN HECKOIBKUX TIEPEMEHHBIX OK 01,

dynxyuu 3. Ilpou3BoaHbIE BEICIIMX MOPSAKOB U AuddepeHnansl BEICIINX NOPSIAKOB OK 05

HeCKoNlbKUux Ilpaxkmuueckue 3anamusn 6

oelicmeumenbHbIX

nepemeHHbIX

Tema 5. Cooeporcanue yuedbnozo mamepuana 12 OK 01,

Humezpanvnoe 1. [IBoltHBIC UHTETPAJIBI U UX CBOMCTBA 6 OK 05

ucuucieHue 2. [loBTOpHBIE HHTETPAITBI




dyukyuu

3. [IpunoxxeHue TBOWHBIX HHTETPATIOB

HeCKONbKUX Ilpakmuueckue 3anamusn 6

oelicmeumenbHbIX

nepemeHHbIX

Tema 6. Teopus Cooeporcanue yuedbnozo mamepuana 12

paoos 1. Onpenenenne yucioBoro psima. CBoMCTBA PSIOB 6 OK 01,
2. OyHKIHOHATBHBIC MTOCIICIOBATEIIFHOCTH U PSIBI OK 05
3. UccnenoBanre CXOAUMOCTH PSIIOB
Ilpakmuueckue 3anamusn 6

Tema 7. Cooeporcanue yuedbHozo mamepuana 12

Oo6viknogennbie 1. Obmee u yactHOe pemenne AudepeHInaIbHbIX YpaBHEHUN 6 OK 01,

oughghepenyuanshsie | 2. lupdepeHunanbHpie ypaBHEHHS 2-T0 MOPSIIKA OK 05

ypasnenusn 3. Pemenne nuddepeHimanbHpIX ypaBHEHUH 2-T0 MOpsIKa
Ilpakmuueckue 3anamusn 6

Tema 8. Mampuuywt u | Codeprcanue yuedbnozo mamepuana 24

onpedenumeu 1. TTonstre Matpuipt 12
2. JleticTBUs HaJ MaTpULIAMU glli (0)2
3. Onpenenurens MaTPULIBI
4. ObpaTHas MaTpuiia. PaHT MaTpuITsl
Ilpakmuueckue 3anamus 12

Tema 9. Mampuuywt u | Codepircanue yuedbnozo mamepuana 12

onpedenumenu 1. OCHOBHBIE TIOHATHS CHCTEMEBI JINTHCHHBIX YPaBHEHUH 6 OK 01,
2. [IpaBwuito perieHust IPOU3BOILHON CHCTEMBI JIMHEHHBIX YpaBHEHUH OK 05
3. Pemmenune cucteMsl TMHEWHBIX ypaBHEHUH MeTosioM ["aycca
Ilpakmuueckue 3anamusn 6

Tema 10. Bexkmopul Cooeporcanue yuedbHoz0 mamepuana 12

u Oeticmeus ¢ Humu | 1. Onpenenenrie Bektopa. Onepanuu HaJ BEKTOPaMH, UX CBOMCTBA 6 OK 01,
2. Beruucnenue ckaasipHOT0, CMEMIAHHOT0, BEKTOPHOT'O IPOU3BEACHUS BEKTOPOB OK 05
3. [IpunosxeHus CKaIsIPHOTO, CMEIIAHHOTO, BEKTOPHOTO IPOU3BEACHUS BEKTOPOB
Ilpakmuueckue 3anamusn 6

Tema 11. Cooeporcanue yuedbnozo mamepuana 12 OK 01,

Ananumuyeckas 1. YpaBHeHHE TIPSAMON Ha TNIOCKOCTH 6 OK 05




2eomempun Ha 2. Yrox Mexay npsSaMbeIMHU. PaccTosiHEE OT TOYKH 0 TIPSIMOM

njiockocmu 3. Jlunun BTOPOTO IMOpsAAKa Ha IMJIOCKOCTH

4, ypaBHeHI/IC OKPY>XHOCTH, DJIJIUIICA, I‘I/IHep60J'IBI u napa60J1H Ha INJIIOCKOCTH

IlIpakmuueckue 3anamus 6

Temamuxa npakmuyecKkux 3aHAmuii:

1. Onepauuu Hag MaTpULIAMU U CUCTEMBbI JINHEHHBIX ypaBHEHUH.

2. llpenen mocnenoBaTeIbHOCTH, TIpeAea QyHKINH.

3. Meroas! nuddhepeHITHaTbHOTO U HHTETPATLHOTO HCUHUCIICHIS.

4. Merons! audphepeHIUPOBaHUS U UHTETPUPOBAHUS VISl PEIICHUs IPAKTUYECKUX 3a7ad.

5. Pemenune muddepeHnnaNbHbIX ypaBHEHUH.

6. KommiekcHble yncra.
KoncyabpTanmu K 3K3amMeny 5
IIpomMe:xxyTOoUHAs aTTECTALUSA 12

Bcero:

161




3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI YUEBHOM U CIHUILIMHBI

3.1. Jlnsa peanuzamuu TporpaMMbl  y4eOHOW JHCIHMIUIMHBI mpeaycMoTpeHbl  Kabunet
MaTteMaTudeckux Tucuurind (Aymutopus Ne33). YueOHas ayauTopus JUIsl IPOBEICHUS 3aHATHIA
BCEX BHUJOB, MPEIYCMOTPEHHBIX 00pa30BaTENbHON MPOrpaMMOi, B TOM YHCJE TPYIIOBBIX U
WHANBUAYAIbHBIX KOHCYJIBTALUN, TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOW arrecramuu: 25
MOCaJOYHBIX MeCT, pabouee MecTo TMpemnojaBarens, J0CKa ayAuTopHas — 2 IIT.,
UH(OPMALIMOHHBIE CTEH/IbI, Pa3laTOYHBIA MaTepHal, nepcoHalbHbIi KommbioTep IntelCorei3-
2125, nmpuntep, npoektop AcerX1261P, skpan.

[TporpamMmmHoOe obecrieueHue:

Windows 10 Professional;

Microsoft Office 2016;

Antusupyc Kaspersky Endpoint Security;

7-Zip;

Bpayzep Google Chrome;

Mozilla Thunderbird;

Foxit Reader;

K-Lite Codec PackFull

3.2. UapopmManmoHHOe o0ecnieyeHne peain3auuu MporpaMmbl
OcHoBHas1 JIMTEpaTypa:

1.bapaymkun, B.B. Maremarnka. DieMeHTHI BBICIICH MaTeMaTUKH: YYCOHHK IJIsi CPEIHETO
npodeccuonanbHoro obpazoBanus: B 2 1. T.1 / B.B.bapaymkun, A.A.IlpokodneB.- Mocksa:
KYPC: UHOPA-M, 2020.- 304 c. - (Cpegnee mpodeccuonampHoe oOpa3oBaHue). Pexum
noctyna: https://new.znanium.com/catalog/product/1079342

2.bapaymkun, B.B. Maremarrka. DneMeHTBl BBICIICH MAaTeMaTHKH: YUYEOHUK JJI CPEIHETrO
npodeccuonanbHoro obpaszoBanus: B 2 1. T.2 / B.B.bapaymkun, A.A.IlpokodneB.- Mocksa:
KYPC: MH®PA-M, 2020.- 368 c. - (Cpemnee mnpodeccuoHaibHoe o0Opa3oBaHue).Pexum
noctyna: https://new.znanium.com/catalog/product/1047417

3.bammakoB, M.A. MaremaTuka: ydeOHUK JJIs1 CpeTHET0 MPpodeCcCHOHATBLHOTO 00pa3oBaHus /
M.U.bammakoB.- MockBa: KuoPyc, 2020.- 394c.- (TOII-50). Pexum  poctyna:
https://book.ru/book/935689

JonoaHuTe/ILHAS JJUTEPATypa:

I'onuapenko, B.M. DnemMeHThl BBICHICH  MaTeMaTUKW: Y4YEOHUK M1 CPEIHETO
npodeccuonansHoro obpazosanus / B.M.I['onuapenko, JI.B.Jlunaruna, A.A.PbuioB.- Mocksa :
KnoPyc, 2020.- 363 c.- (TOII-50). Pexxum noctyna: https://book.ru/book/935921

JopodeeBa, A.B. Maremaruka: y4eOHMK JJIsl CpeAHEro mpodeccHoHalbHOro oOpa3zoBaHus /
A.B.Jlopodeesa.- 3-e wu3a., mepepab. u gom.- Mocksa: FOpaiit, 2020.- 400c.-
(ITpodeccuonansHoe oOpazoBanue). Pesxxum nocryna: _https://urait.ru/bcode/449047
JlopodeeBa, A.B. Marematnka: cOOpHUK 3a7a4 : Y4€OHO-TTPAKTUUECKOE MOCOOHE sl CPETHETO
npodeccuonanbHoro oopazosanus / A.B.Jlopodeesa.- 2-e u3a.- Mockaa : FOpaiit, 2020.- 176 c.-
(ITpodheccuonansuoe oOpa3zoBanue). Pexum goctyna : https://urait.ru/bcode/449051
KamanoBa, ®.P. Bricmas maremaruka. O0mas anreOpa B 3amadax : ydeOHOe mocoOue ass
cpeanero npodeccuoHanbHOro oopazoanus / @.P.Kamamnosa, N.A.Kamanos, T.H.®omenko. -
2-e wusnp., mepepab. u gom. - MockBa: FOpaiir, 2020.- 128c.- (IIpodeccrnonanpHoe
obpasoBanmue). Pexxum moctyma: https://urait.ru/bcode/454329




4. OHEHOYHBIE CPEACTBA U METOAUYECKHUE MATEPHUAJIBI 110

TUCIUATLTAHE

Pesynomamut 06yuenus

Kpumepuu OUCHKU

Memoowl ouenku

Hepeqeub 3HaHu12, oceaueaemblx 6
pamxkax Oucuunﬂuybl:

OCHOBBI MAaTEMaTHUUECKOT'O aHATN3a,
JTUHEHHOW anreOphl U aHATUTHIECKON
TEOMETPHHU.

OcHoBbl auddepeHIraIbLHOrO U
WHTETPAIILHOTO UCYUCIICHMYS.

OCHOBBI TCOPHHU KOMIIJICKCHBIX YHCCII.

Ilepeyenv ymenuii, oceausaemulx 8
PAMKAX OUCYUNTUHDL:

BrinonssATh onepanuu Haj
MaTpHULIaMU U PELIaTh CUCTEMBI
JMHEWHBIX ypaBHEHUI.

Ornpeaensarsb npeaesn
MOCJIEIOBATENILHOCTH, TIPEIET
¢$hyHKIMM.

IIpumeHATh METOIBI
IudepeHINAIBEHOTO |
MHTErPaJIbHOI'0 NCUUCIIEHHUS.

Hcnons30BaTh METOIbI
mudepeHInpoBaHus U
MHTETPUPOBAHHUS JUISl PELICHUS
HPaKTHYECKUX 3a71a4.

Pemates muddepeHnmanbabie
YpaBHEHUS.

TTonp30BaTHCS MMOHATUSIMUA TEOpHU
KOMILICKCHBIX YHCCII.

«OTIMYHO» - TEOPETHIECKOE
COIepXKaHUEe Kypca OCBOCHO
MOJIHOCTBI0, 0€3  MmpoOeIoB,
yMeHHs c(OPMHUPOBAHBI, BCE
MPEIyCMOTPEHHBIC

MpOrpaMMoOii yueOHbIC 33 aHus
BBIMOJIHEHBI,  KAa4eCTBO  HX

BBITNIOJIHCHHUA OIICHCHO BBICOKO.

«Xopomio» - TeopeTHIECKOEe
coJiep)kaHhe Kypca OCBOCHO
TIOJIHOCTRI0, 0e3  mpoOenos,
HEKOTOpBIE YMEHHUSI
c(hOopMHUPOBaHbI HEAOCTATOUHO,
BCE MPeIyCMOTPEHHBIC

MIPOrpaMMOi yueOHbIE 3aIaHus
BBITIOJIHEHBI, HEKOTOPBIC BHJIbI
3aJIlaHuH

OIIMOKAMM.

BBITIOJTHCHBI C

«Y TOBIIETBOPUTEIBHO» -
TEOPETUYECKOE  COZIEp:KaHHE
Kypca OCBOEHO 4YacTU4YHO, HO
npooebt He HOCSIT
CYLIECTBEHHOT'O
HEOOXOIUMBIE yMEHHs PabOTHI
C OCBOCHHBIM MAaTEpHaIOM B

XapakxTepa,

OCHOBHOM c(hOopMHPOBaHEI,
OOJIBIIUHCTBO
MPEeIyCMOTPEHHBIX
MpOrpaMMoin o0y4eHus

Y4eOHBIX 3aJJaHUI BBITOJIHEHO,
HEKOTOPbIE M3 BBIMOJHESHHBIX
3aJIaHAK COACPIKAT OITHOKH.

«HeynoBneTBopuTenEHOY -
TEOPETUIECKOE COJIepIKAHUC
Kypca He OCBOCHO,
HEOOXOIMMBIE YMEHUS HE
c(OpMHUPOBaHbI, BHITIOIHEHHBIC
y4ueOHbIe 3aJaHus COMePIKaT
rpyObIe OIIMOKH.

YCTHBIH OIpoc,
TECTUPOBAHHE,

BEBIIIOJTHCHHUC
HUHAUBUAYAJIbHBIX Sa}fLaHI/If/’I
pa3anHoﬁ CJIO’)KHOCTHU

OLICHKA OTBETOB B XOJI¢
3BPUCTUYCCKON OeceIbl,

TCCTUPOBAHUC

OIICHKA OTBETOB B XOJI€
3BPUCTUYCCKON OeceIbl,

MOJrOTOBKA MPE3eHTalUM

YCTHBIH OIpOC,
TECTUPOBAHUE,

JNEMOHCTpALUs YMEHUS
BBINOJIHATH OIE€paly Hajl
MaTpHIIaMU U pellaTh
CUCTEMBI JIMHENHBIX
YpaBHEHHUH B
UHIAUBUAYAJIbHBIX 3aJJaHUSAX

YCTHBIH OIpOC,
TECTUPOBAHHE,

JEMOHCTpAaLUs YMEHUS
pemaTte 3a7a49u, UCIIOIb3YS
YPaBHEHUS NPSIMBIX U
KPHUBBIX BTOPOTO MOPSAIKA Ha
TJIOCKOCTH

YCTHBIH OIpOC,
TECTUPOBAHUE,

JIEMOHCTpAIUsl YMEHUS
MPUMEHSITH METOJIBI

g GepeHInaIbLHOTO ’
WHTETPAILHOTO UCYUCIICHUS
MIPH PEIICHUY 3a/1a4

YCTHBIH OIpoc,
TECTUPOBAHHE,

JTEMOHCTPALSI yMEHUS
pewmats auddepeHnranbHbIe
YpaBHEHHUS




YCTHBIH OIpOC,
TECTUPOBAHHE,

TEMOHCTPAITAS YMEHUS
I10JIb30BATLCS ITOHATHAMH
TEOPUH KOMIUICKCHBIX YHUCET
TIPH BBITIOJTHECHUH
WHIWBHTYJIBHBIX 32 TaHHH
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