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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H) OCBOCHUA JUCHUIITIMHBI COCTOUT B U3YUCHHH KIIACCHUICCKUX MCTOJOB PCHICHUSA MAaTCMAaTUYCCKUX 3a/1a4 C IOMOIIBIO
BBIUHUCIINTEIIFHON TEXHUKH.

3a11aan1/1 M3YUYCHUS TUCHUTUINHBI SIBJIAIOTCA:

1. OBnaneHue TCOpI/ICfI METOJOB BBIYMCJICHUN MO BCEM OCHOBHBIM pasaciam 3TOW JTUCLUILINHBI.

2. OBJlaﬂ,eHl/le MPaKTUYCCKUMU HaBbIKaMU UCCICAOBAHUA MCETOAOB Ha MPECAMET NMPUMCEHCHHUS HUX K KOHKpCTHOﬁ
BBIUHCIIUTEIIBHON 3aaade.

3. OBtajiecHHe HaBbIKAMHU BBIYMCIIeHHH Ha DBM B paMKax H3ydacMbIX YHCJIICHHBIX METOIOB.

Pe3ynbTaTsl 00ydeHus 10 JUCHUIUIMHE HAIIPABIEHbI HA JOCTHKEHHE HHAUKATOPOB, COOTBETCTBYIOMNX KoMieTeHnui YK-
3,0IIK-1,0IIK_4

VK-3.1. JIeMOHCTpUpYyeT NOHUMAaHKE TUTIOJOTHH U (PaKTOpOB GOPMHUPOBAHUS KOMAHI, JINAEPCTBA M CIIOCOOOB COIHAIBLHOTO
B3aUMOJIEHCTBHSI.

VYK-3.2. OcymiecTBisieT B3anMOJICHCTBUE C APYTHMH WICHAMH KOMaH/IB, B T.4. y4acTBYeT B 0OMeHe MH(OpMaIueH,
3HAHUSMH U OTIBITOM.

VYK-3.3. FImMeer onbIT yuacTHs B KOMaHIHOM paboTe.

OIIK-1.1. O6nanaer 6a30BBIMU 3HAHUSAMH, TOTYIEHHBIMH B O0JIACTH MAaTEMaTHUECKHUX U (MJIM) €CTECTBEHHBIX HAYK

OIIK-1.2. JIleMOHCTpHpYET YMEHHS peIIaTh THITOBEIE 3a/1a4H, (POPMYIHpyeMble B paMKaX MaTeMaTHYECKUX U (HIIH)
€CTECTBEHHBIX HayK

OIIK-1.3. ImMeeT HaBBIKK HCIIOJIB30BAHISI OCHOBHBIX IOHATHI, TEOPEM, 3aKOHOB MATEMAaTHKH U (WUIIN) €CTECTBEHHBIX HAYK
JUISL pelIeHus 3a1a4 MPo(eCcCHOHAIBHON NeITeTbHOCTH

OIIK-4.1. JIleMOHCTpHpYET 3HAHHE TEOPUH AITOPUTMOB, METOOIOTHH B TEXHOJIOTHH IIPOTPaMMHPOBAHUSL.

OIIK-4.2. JIleMOHCTpHpYET YMECHHSI HAXOIUTh, AaHAJM3UPOBATh, PEATN30BEIBATH IPOTPAMMHO MaTEMAaTHUECKUC ATOPUTMEL, B
TOM YHCJIE C TPUMEHEHUEM COBPEMEHHBIX BRIYUCIUTENHEHBIX CUCTEM

OIIK-4.3. VimeeT mpakTU4eCKUI ONBIT IPOrPaMMHOM peanu3aluu MaTeMaTHYECKUX aITOPUTMOB

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OIIOII

Huka (paznen) OIIOIT: K.M.02.05

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOATr0TOBKe 00y4aloerocs:

3HaHMEe OCHOBHBIX HOHHTI/Ifl, METOJOB U aJITOPUTMOB PEIICHUA CTAHAAPTHBIX 3a/1a4, B TOM YUCJIC C IPUMECHCHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH - B OCHOBHBIX JUCHUIITIMHAX MaTCeMaTUKU U npnmaaﬂoﬁ MaTCMaTHUKH.

MaTtemaTuyecKui aHaIu3

AnaaTHYeCcKast TeoMEeTpua

Anrebpa

Wudopmarnka

TexHOJIOTHS TPOTPAMMHPOBAHHS

IIpaxkTrka 0 IPOrpaMMUPOBAHHIO

KomrutekcHbIi aHam3

2.2 TMCOMILTHHBI M PAKTUKH, ]I KOTOPBIX OCBOECHHUE TAHHOI JUCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
TpeIIIecTBYIONIEe:

[onmydeHHbIe 3HAHUSI MOTYT HATH MPUMEHEHHE B JIF000i 001aCTH MPUKIAAHON MaTeMaTHKH, GU3NKH, MPU YUCICHHOM
pelIeHNH MPHUKIaIHbIX 33124 MaTEMAaTHYECKOTO MOAETHPOBAHHS.

BapI/IaI.lI/IOHHOG HUCUYHUCICHUEC U MCTOAbI OIITUMHU3AIIUN

dusuka

HOHOJ’IHI/ITGHLHHG TJ1aBbI ypaBHeHI/Iﬁ C YaCTHBIMHU ITPOU3BOJHBIMHA

JnHaMu4eckue cucTeMbl

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHUS TUCIAILIAHBI
(MOZY.JIs)

YK-3: Cnocoden OCYIIECTBJATH COMHAJIBHOE B3aUMOEHCTBUE U peanmu30BbIBATH CBOKO POJIb B KOMaHI€
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3HaTh:

JleMOoHCTpHpYeT MOHUMaHUE TUTIOJOTHU 1 (PakTOpoB (GOpMUPOBAHYSI KOMaHI, TUAEPCTBA U CIIOCOOOB COITUALHOTO
B3aUMOJCHCTBHS.

YMmerh:

OCYIIECTBIISITh B3aMMO/ICHCTBUE C YUIaCTHUKAMHU KOMaH/IbI B Ipoliecce paboThl Ha/l MPOEKTOM B 00JIACTH YUCICHHOTO
MOJIETTUPOBAHUS

Baanernb:

Vmeet ombIT y9acTrsl B KOMaHAHOW padoTe.

OIIK-1: Cnioco0eH KOHCYJIbTHPOBATh H MCIO0/Ib30BAaTh (yHIaAMeHTAIbHbIe 3HAHUSA B 00J1aCTH MaTeMaTHYeCKOro
aHaJIM33a, KOMILUICKCHOr0 H (PYHKIIHOHAIBHOI0 AHAIN3A aJredpbl, AHAJUTHYECKON reoMmeTpun, 1updepeHunaabHOIM
reoMeTpHH M Tono10ruu, 1u¢depeHINAILHBIX YPABHEHHUI, TUCKPETHON MaTeMATHKH H MAaTeMATHYeCKOI JTOTHKH,

TeOpHH BePOSITHOCTEH, MATEMATHYECKOIN CTATHCTHKHU M CIy4ailHBIX NPOLECCOB, YMCJIEHHBIX METOA0B, TeOPETHYECKOM
MEXaHHMKH B IPO(eCcCHOHAILHOI JesTe1bHOCTH

3HaTh:

06naz[aeT 0a30BBIMH 3HaHUAMHU, MTOJTYYCHHBIMU B 00J1aCTH MaTeMaTHYECKUX U (I/IJ'II/I) C€CTCCTBCHHBIX HAYK.

YMmern:

JleMOHCTpHpYET yMEHHS pellaTh THIIOBHIC 3a/1a4H, (OPMYIUPYEMbIC B paMKaX MaTeMAaTHYCCKUX M (MJIHM) €CTECTBCHHBIX
HayK.

Baanern:

Vimeet HaBBIKH HCIIOIB30BaHNS OCHOBHBIX ITOHATHH, TEOPEM, 3aKOHOB MaTEMATHKH U (VITH) €CTECTBEHHBIX HaYK IS
pelreHus 3a1a4 Ipo(ecCHOHATBHOH A TEIbHOCTH.

OIIK-4: Cnocooen HaXO0AUTb, aHAJIM3UPOBATDH, PCAJTU30BLIBATH IIPOrPaAMMHO U UCITOJIB30BATH HA IIPAKTHKE
MAaTEeMATHYICCKHE AJITOPUTMbI, B TOM YHUCJI¢ ¢ IPUMEHCHUEM COBPEMEHHBIX BHIMHCIUTECIbHBIX CUCTEM

3HaTh:

I[eMOHCTpI/IpyeT 3HAaHHUC TCOPHUHU aJITOPUTMOB, METOAOJIOTUN U TCXHOJIOTMU IPOTpaMMHUPOBaHUA.

YMmerb:

JleMOHCTpUpYET yMEHHsI HaXOAUTh, aHAIU3UPOBATh, PEaIU30BbIBATH IIPOTPAMMHO MATEMATUYECKUE AJTOPUTMBL, B TOM
4KCIe C IPUMEHEHUEM COBPEMEHHBIX BBIYMCIIMTENIBHBIX CUCTEM

Baanern:

HNwmeer HpaKTI/I‘ICCKI/Iﬁ OIIBIT HpOI‘paMMHOfI peajin3allii MaTEMAaTHYCCKUX aJITOPUTMOB

B pe3yjbTaTe 0OCBOCHUSA TUCHUIIINHDBI oﬁyqamumﬁm JOJIZKCH

3.1 |3narh:

3.1.1 [ Crroco0BI B3anMOIEHCTBIS ¢ y9aCTHUKAaMH KOMaH/BI B TIporiecce padoTHI HaJl IPOSKTOM B 00JIaCTH
YMCIEHHOTO MOJEIUPOBAHNUS; KIACCUUECKHE METO bl YUCIIEHHOIO PEIEHHs CUCTEM JIHHEHHbBIX
anreOpanvyecKux ypaBHEHHI; OCHOBHBIC CIIOCOOBI MHTEPIIOIMPOBAHUS (PYHKIIHUST; OCHOBHBIE ()OPMYJIBI
HPUOIIVKEHHOTO BBIYMCIICHHSI HHTETPAIOB; OCHOBHEIE (DOPMYITBI YHCIICHHOTO I dhepeHnnpoBaHus;
KJIACCUYECKUE METObI PEILICHNS] HETMHENHBIX YPAaBHEHUN U CUCTEM; OCHOBHBIE METO/Ibl PEIICHUS 3a-1aul
Komrn a5t 06bIKHOBEHHOTO AH((hEPEHIIMANBHOTO YPaBHEHHUSI IEPBOTO MOPSIIKA KaK B OJJHOMEPHOM, TaK U B
MHOTOMEPHOM HPOCTPAHCTBE; Pa3HOCTHBIE METO/IbI PEIICHHUS KPAeBbIX 3a/1a4 JUIsi OOBIKHOBEHHBIX
mddepeHnInaTbHBIX YpaBHEHUH BTOPOTO TOPSAKA; Pa3HOCTHBIE CXEMBI [T OCHOBHBIX YPaBHEHUH
MaTEeMaTHYECKOH (DM3UKH; OCHOBHBIC MATEMAaTHYECKUE aJITOPHTMBI, JIeXKAIINE B OCHOBE YHUCICHHBIX METOIOB.

3.1.2

3.13

3.2 | YMeTh:

3.2.1 OCYHICCTBIIATH B3aMMOJEHCTBHE C Y4aCTHUKaMU KOMaHIBI B ITPOLIECCE pa6OTLI HaJ IMPOCKTOM B obnactu
YUCJIICHHOI'O MOJCIIUPOBAHUA; HAXOAUTH YHUCIIO PITCpaHHﬁ,
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3.2.2 | HeoOXoaUMOE ISl TOCTHXKEHHS 3aJaHHOW TOYHOCTH; JaBaTh OLEHKY MOTPEITHOCTH MPUOIMKEHHBIX (OPMYIT;
HCCIIEOBATh MOPSIOK aNMpPOKCUMALUU PA3HOCTHBIX CX€M; CTPOUTH (POPMYIBI YUCICHHOTO
TG epeHINpPOBaHHUS U UHTETPUPOBAHUS UCXOS U3 COOOpaskeHUH TOYHOCTH; MUCATh KOMIIbIOTEPHbIE
MPOTPAMMBI, PEATH3YIOIINE OCHOBHBIC aJITOPUTMbI YHCIICHHBIX METOJIOB; CaMOCTOSTEIHLHO HAXOIUTh,
aHAIIM3UPOBATh, PEATN30BBIBATH MPOTPAMMHO H UCIIOJIF30BATh HA MPAKTHKE AITOPUTMBI YACIEHHBIX METOJIOB ,
B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX BHIYUCIUTEIBHBIX CHCTEM.

323

3.3 | Bragers:

3.3.1 | CTyneHT noJmKeH UMeTh HaBBIKM pabOoTHI B KOMaHJE B ITpoIiecce paboThl Hall MPOEKTOM B 00IaCTH YHUCICHHOTO
MOJICTTUPOBAHUS; UMETh HABBIKHA IPUMEHEHHSI aITOPUTMOB YHCIICHHBIX METOJIOB; BIIaJeTh HABBIKAMHU
IPOrpaMMHON peanr3alui MaTeMaTHUYECKUX aJlTOPUTMOB B 00JIACTH YHCIIEHHBIX METOJIOB.

4. OFBEM JUCIUAIIJIMHBI (MO Y JIS)
O6wasn TpyaoemKocTb 93ET
YacoB 1o yueOHOMY ILIaHY : 324 Bupasl KOHTpONA B ceMecTpax:
B TOM YHCIIE
AyIUTOPHBIC 3aHATHS : 108 9K3aMeHbI 8
camocTosTenpHas pabora : 164,9 3aueTsl 7
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 123,1
HKP: 15,1
5. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJINHBI (MOAYJIS)
Kon HaumeHoBanue pa3iesioB 4 TeM /BUJ 3aHATHS/ Cemect | YacoB Jlutepartypa
3aHATH p / Kype
Paznein 1. UncienHble MeTOAbI pellieHHs 32124 JIUHEITHOI aaredpbl.
1.1 BBenenue. MeTo bl pelieH!s] CUCTEM JIMHEWHBIX ypaBHeHMH /JIex/ 7 8 JI1.1J12.1 J12.2
J12.3
01032
1.2 BBenenue. MeToibl pelieHus CuCTeM JUHEHHBIX ypaBHeHUH /J1ab/ 7 10 JI1.1J12.1 J12.2
J12.3
3354
1.3 Baenenne. MeToab! pemieHns cucTeM JIMHEHHbBIX ypaBHeHuUH /Cp/ 7 40,1 JI1.1J12.1 J12.2
J12.3
21223324
Paznen 2. UurepnionupoBanne QyHKUMii.
2.1 [TocranoBka 3aaun uHTEpHOIUpOBaHUsl. OCHOBHBIC HHTEPIOJIAIIMOHHBIC 7 6 JIT.UJI2.1 J12.2
dopmymsr. /Jlex/ J12.3
D4 35
2.2 INocTpoerne HHTEPHIOIAMUOHHBIX (Gopmyi. /J1ab/ 7 6 J1.1J12.1 J12.2
J12.3
34 35
2.3 Wurepnonmuposanue ¢hyHkiwmii /Cp/ 7 23 JIT.1JI2.1 J12.2
J2.3
2425
Pa3nen 3. YUncienHoe unTerpupoBanue u andpdepeHunpoanue
3.1 YucneHHoe HHTETpUpoBaHue U quddepeniupoanue /JIex/ 7 6 JIT.1JI2.1 J12.2
J12.3
313233
32 UucnenHoe HHTETpUpOBaHue U quddepenuupoBanme /J1ad/ 7 12 JIL.1JI2.1 J12.2
J12.3
2102233
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33 UucnenHoe nHTErpUpoBanue u quddepennuponanue /Cp/ 7 30 JIT.1J12.1 J12.2
2.3
313233

Paznen 4. MeTonsl pelieHus HeJIMHEHHBIX YPABHEHMI.

4.1 MeTobl pelieHnsT HeJTMHEHHbBIX ypaBHeHUH. /JIek/ 7 4 JIT.UJI2.1 J12.2
J12.3
3135435

4.2 Mertoapl pelieHus: HeTMHEHHBIX ypaBHeHUH. /J1ab/ 7 6 JI.1J12.1 J12.2
J12.3
0124035

4.3 MeTobl penieHns] HelTMHEHHbBIX ypaBHeHu. /Cp/ 7 12 JIT.1J12.1 J12.2
J12.3
313435

Paznen S. UncjienHble MeTOAbI pelieHUus1 00bIKHOBEHHBIX
auddepeHnaIBLHBIX yPaBHEHUH

5.1 UYncneHHBIE METOIBI peIIeHNUS] OOBIKHOBEHHBIX () (hepeHITHATBHBIX 7 10 JI1.1J12.1 J12.2
ypaBHeHui. /Jlex/ J12.3
33 24
5.2 YucrieHHbIE METO/IbI PEIICHUS OOBIKHOBEHHBIX TU(PPEPEHIIHATEHBIX 8 10 JIT.UJI2.1 J12.2
ypaBHeHUH. /J1ab/ J12.3
01032
53 UucneHHble METOBI pelieHus OOBIKHOBEHHBIX AU (epeHInaTbHBIX 8 30 JI.1J12.1 J12.2
ypaBHeHwui. /Cp/ J12.3
3354

Pazgen 6. UncsieHHbIe MeTOAbI pellICHUs 32/1a4 MaTeMaTH4eCKOM
¢uzukn. KoHeuHo-pa3HOCTHBIE MeTOAbI

6.1 UucneHHble METOBI pellieHHs 3a7ad MaTeMaTudeckoi puzuku. /Jlex/ 8 20 JI1.1J12.1 J12.2
J12.3
3132

6.2 YncneHHBIE METOIBI PETICHNS 3a1a9 MaTeMaTHIeckoi ¢pu3ukw. /J1ad/ 8 10 J.1J12.1 J12.2
2.3
3132

6.3 YucrieHHbIE METO/IbI PEIICHUS 3a1a4 MaTeMaTuieckon ¢pusuku. /Cp/ 8 29.8 JIT.UJI2.1 J12.2
J12.3
01032

Pa3gen 7. Mnasi KOHTaKTHas padora

7.1 VHnuBugyansHble KOHCYIBTAINY, TEKyIHit KoHTpoib /MKP/ 7 6,9 J12.1J12.2J12.3
.1

7.2 WuauBuayaabHbIE KOHCYTBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 8 8,2 JI2.1 JI1.1J12.2
J12.3

6. ®OH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEJICTB

Konnoxsuym 1

Komnoksuym 2

JlabopaTopnsie paboThr 1-12

IIpoBepka BeneHUs TeTpanu
DK3aMeHaIlMOHHasi KOHTpoJIbHas paboTa

6.2. TunoBkie KOHTPOJBbHBbIC 3AIaHUA U HHBIC MaTCpPpUAJIbI AJIA TeKymeﬁ aTTeCTallun

Bormnpocsl k koinokBuymMy 7 cemectp

1. Anroputm metona ["aycca.

2. MeTto1 IPOTOHKHU.

3. Mertop uTepaluii pemeHust CHCTEeMbl TMHEHHBIX ypaBHeHUH. JloctarouHoe ycnoBue cxoguMocT. OleHka
MOTPEIIHOCTH.

4. Merton Slko6u. JfoctaTo4HOE YCIOBHE CXOIUMOCTH.
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5. Merton npocToit urepanuu. Teopema O CXOJAUMOCTH.

6. Merton 3eiinens. JloCTaTOUHOE YCIOBHE CXOIUMOCTH.

7. Metoa MUHMMAaJbHBIX HEBA30K. TeopemMa O CXOIUMOCTH.

8. Msuorounensl YeObIresa.

9. SIBHBIN WTEPaMOHHBIA METOJ] ¢ YeOBIIIEBCKUM HA0OPOM MapaMeTpOB.

10. [TocTtaHOBKA 33424l UHTEPIIOJIUPOBAHHUSL.

11. Wutepnonsunonnas gopmyna Jlarpamka.

12. Omnpenenenue pasaeneHHon pasHocT. MHTepnosmuonaas popmyna HerotoHa .

13. O1eHKa MOTPeIHOCTH HHTEPIOIUPOBAHUS.

14. OnTHMaJbHBIA BBIOOP Y3J0B MHTEPIOIHMPOBAHUS.

15. OmnpeneneHne KyOM9ecKoro CIUIaiHa.

16. INonsTre KBagpaTypHOH (HOPMYIEL.

17. KBagparypHast popMmyna npsMOYroJbHUKOB H €€ TOPSIOK TOYHOCTH.

18. KBanparypHast Gpopmyrna Tpamenuii ¥ ee HOPSJOK TOYHOCTH.

19. KsanparypHas ¢opmyna CUMIICOHA U €€ TMOPSJOK TOYHOCTH.

20. KBanpatypusie GopMynbl HHTEPHOISALIMOHHOTO TUMa. @opMynbl a1t KOAPPHUUUEHTOB. YTBEPKACHUS O TOYHOCTH.
21. Ksampatypusie hopmyner [aycca. Kpurepuit TounocTH.

22. CyImiecTBOBaHUE W €MHCTBEHHOCTH KBajpaTypHbIX (popmyn [aycca.

23. CBoiicTBa KBaApaTypHbIX (opmyn ["aycca.

24. Ioctpoenue popmyn uuciaeHHoro nuddepeHIPOBaHUS METOIOM HEONPEACICHHBIX KO (PHIUCHTOB,

l'[Ol"peIHHOCTI) aHHpOKCI/IMaHI/II/I HepBOﬁ nu BTOpOI71 paSHOCTHOﬁ HpOHSBO]IHOﬁ.
Turmel 3a1a4.

1. Haiitu uncno urepanuii, He0OXOAMMOE AJIST TOCTHXKEHHS 3aJaHHOH TOYHOCTH PEIICHHs CUCTEMBI JMHEHHBIX
YpaBHEHHI.

2. Hatitu miar cetkn h, oGecrieunBaronuii  3aJaHHYI0 TOYHOCTh KBaJAPATypHOH (OPMYIIHL.

3 HccnenoBats MOPSAAOK TOYHOCTH KBaAPATYPHOI (hOpMyIIHI.

4. Haiitu nopsimok annpokcuMmanuu auddepeHInaabHoro omneparopa.

5 IMoctpouth hopMyTy YUCICHHOTO TUPPEPSHIUPOBAHNS, TOUHYIO JJII MHOTOYWICHOB CTCIICHH N.

CrpykTypa 6unera.
Teopernueckuid Bompoc -5 6amioB
Teoperndeckuii Bompoc -5 6aioB
Teoperngeckuii Bompoc -5 6aIoB
Bagaua - 5 0aiIoB.

Rl

Bormpocs! k KOJUIOKBUYMY 8 cemectp

1. Mertoa npocToil uTepauuu peleHus HEIMHEWHOTO ypaBHEHUA. Jl0CTaTOYHOE YCIOBUE CXOAUMOCTH.

2. Merton penaxkcauuy pelleHUs HEIMHEHHOIO YpaBHEHUS.

3. Meron Hsiorona. JlocTaTouHOE YCIOBHE CXOIUMOCTH.

4. Momudukanun Metona HeloToHa: ciaydail KpaTHOTO KOpHS, MOTU(PHUIMPOBaHHBIN MeToa HbioToHa, MeTOx
CEKYIIUX.

5. MeTtobl peleHusl CUCTEM HEJIMHEHHBIX YpaBHEHUI: MeTon uTepauuii, meroa HeroToHa.

6. MeToabl pelieHNsT CUCTEM HETMHEWHBIX YpaBHEHUI: HETHMHEHHbIe MeTobl SIkoou u 3eimers.

7. Meron Ditnepa pemenus 3agaun Komm s 0ObIKHOBEHHOTO AH((EPEHIINANTEHOTO YPaBHEHUS, €ro MOPsIOK
arnpoKCUMAalIUH.

8. Omnpenenenue meronos Pynre-Kyrra. Teopema o cxonumocTH.

9. OnpezneneHyue MHOTOLIArOBOrO PasHOCTHOIO MeToAa perieHus 3axaun Komm.

10. [TorpemHocTh anmpoKCUMAaIMi MHOTOIIATOBBIX Pa3HOCTHBIX METOIOB.

11. Teopema 0 CXOOMMOCTH MHOTOIIArOBOTO Pa3HOCTHOTO METOJA.

12. ITocTpoeHne pa3HOCTHON CXEMbl MHTETPO-UHTEPIOIALUOHHBIM MeTo10M. TIopsok annpoKkcUMalul U MOpsaoK
TOYHOCTH.

13. IIpuMepbl pa3sHOCTHBIX CXEM Ul YPaBHEHUS TEILIONPOBOJHOCTU. Y CIOBUS YCTOMYMBOCTH, IOJIy4E€HHBIE METOAOM

TapMOHUK. AOCOJIIOTHASI U YCTIOBHAS! YCTOWYHBOCTbD.

14. AnnpoxcuManusi, KOpPpeKTHOCTb U CXOJUMOCTb Pa3HOCTHBIX CXEM.
15. PasnocrHas 3agaua Jupuxine nist ypaBHenust Ilyaccona.

Turmel 3a1a4
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6. Haiitu mar cetku h, obecnieunBatonuii  3aJaHHYI0 TOYHOCTh KBaApaTypHOH (OPMYIIHI.
7. HccenenoBats MOPSAAOK TOYHOCTH KBAIPATYPHOI (OpMYIIHI.
8. Hatitu nopsimox anmpokcuMaruu TudGepeHInaibHOTo onepaTopa.
9. Ioctpouts Gopmyny uncieHHOTo aAnudepeHIUPOBAHNS, TOYHYIO I MHOTOWICHOB CTEIIEHH N.
10. Ipu KakKMX 3HAYCHUSIX MapaMeTpa CXOAUTCA METOJ PEelaKCalluH IJIs HAXOXKICHUS KOPHS HEJIHMHEHHOTO
YpaBHEHU?
Ctpyktypa Ounera
5. Teoperudeckuit Bompoc -5 6amios
6. Teoperndeckuii Bompoc -5 6amIoB
7. Teoperuueckuii Bompoc -5 6amioB
8. 3amaga - 5 6amioB.

[Tpumep nabopatopHOii pabOTHI

Jlabopatopnas pabora 1

Tema: DeMEHTHI TEOPHUHU MTOTPEITHOCTEH

3aganue 1. OKpyrisist Yuciia 10 TPEeX 3HAYaIuX Hudp, ONpeleuTh aOCOMOTHYIO A U OTHOCHTEIBHYIO O MOTPEITHOCTH
TOJTYIEHHBIX

MPUOTMKEHHBIX JHCEI.

3ananue 2. OnpenenuTs aOCONIOTHBIE IOTPEITHOCTH CIIEAYIOMUX TPUOIMKEHHBIX YUCEN IT0 UX OTHOCHTEIbHBIM
MOTPEIIHOCTSIM.

3agarmne 3. OnpenenuTs KOJMYECTBO BEPHBIX (P B UMCIIE X, €CIIH H3BECTHA €TO a0COIIIOTHAS OTPEIIHOCTD.
3aganue 4. OnpenenuTs KOIMIECTBO BEPHBIX UM B YUCIE, €CIIH N3BECTHA €0 OTHOCUTENbHAS MOTPEIIHOCTb.
3aganue 5. BeIUUCIUTE 3HAYCHHS CICAYIOMMX (QYHKIMI MPU yKa3aHHBIX 3HAYCHHUAX apryMeHTa. OnpeaenuTs abCONMIOTHBIC U
OTHOCHTEIIFHBIC TIOTPEITHOCTH PE3YAbTAaTOB, CUUTAs BCE 3HAKH MCXOHBIX JTAHHBIX BEPHBIMH.

3aganue 6. Berancnuts 3HaYeHNS CIEAYOMIX (QyHKIMI IPH YKa3aHHBIX 3HAYCHISIX NTepeMeHHBIX. OnpenenuTs
a0COJIIOTHBIE U OTHOCHUTENbHBIE TIOTPELTHOCTH PE3YIbTAaTOB, CUMTAsl BCE 3HAKU UCXOHBIX JaHHBIX BEPHBIMU.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTrecTalnumn

KoHTposbHBIE BOIIPOCH K 3K3aMEHY.

YucieHHBIC MCETOABI pCHICHHA CUCTEM JIMHCHHBIX aIIFC6paI/I‘IeCKI/IX ypaBHeHI/Iﬁ.

1. Anroput™ Mmerona Iaycca.

2. Brruncnenue onpenenurenst MaTpUIbl 1 OOpaTHON MaTpPHIIBL.

3. Metoa IpOroHKH.

4. Merton utepanuii peleHusi CUCTEMBbI JIMHENHBIX ypaBHeHHUH. JlocTaTouHOE yciaoBue cxoauMmocTH. OueHka
MOTPEIIHOCTH.

5. Merton Slko6u. JloctaTouHOE YCIOBUE CXOJUMOCTH.

6. Merton npocToit UTEepaly peleHus] CUCTEMBI JIMHEHHBIX ypaBHEHHH. TeopemMa 0 CXOJUMOCTH.

7. Meron 3eiinens. JloCTaTOYHOE YCIOBUE CXOIUMOCTH.

8. MeTo MUHUMAIIBHBIX HEBSI30K. TeopeMa 0 CXOJUMOCTH.

9. Muorousnensl YeObliesa.

10. SIBHBIN UTEpAIIMOHHBIN METO ¢ YeOBIIeBCKUM HA00poM mapaMeTpoB. Teopema.0e3 qoKa3aTenbCTBa.

WHTteprionupoBaHue U MpuOImKeHHe GyHKIHHA.

1. ITocraHOBKa 3a1a4ll UHTEPIOJIUPOBAHMUSL.

2. Wnrepnonsamuonnas gopmyna Jlarparxa (BBIBOX).

3. Wntepnonsunonnas gopmyna HeioroHa (BBIBOX).

4. OrieHKa MTOTPENTHOCTH WHTEPIOJINPOBAHHS.

S. OnTUMabHEINH BEIOODP Y3II0B MHTEPIIOIHPOBAHMUS.

6. WHuTepnonupoBanue cruiaiiHaMu. BeinucaTs cucreMy ypaBHEHUI.
UncnenHoe HHTErprupoBanue U quddepeHimpoBanme.

1. INonsTe KBagpaTypHOH (HOPMYIEL.

2 KBanpatypHast ¢popMmyna NpsIMOYrOJbHHKOB M €€ MOPSAOK TOYHOCTH.
3. KBanparypHas ¢opmyna Tpanenui u ee mopsiioK TOYHOCTH.

4 Ksanparypnast popmyna CuMIICOHA 1 ee MOPSAAOK TOYHOCTH (0e3 J0Ka3aTenbCTBa).
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KBanparypasie (OpMyIBl HHTEPHOIAIOHHOTO THIa. DPOpMyNBl 1 KO3 PUITIEHTOB. YTBEp)KACHHS O TOYHOCTH.
Ksanpatypusie hopmyner I'aycca. Kpurepuit Tounoctu.

CyIiecTBOBaHHE W CIMHCTBEHHOCTHh KBaJpaTYpHBIX (Gopmyn [aycca.

CaoiicTBa KBaapaTypHBIX (opmyn ["aycca.

9 IToctpoenne Gpopmyn yucnenHoro auddepeHpoBanns METOIOM HEOTIPEAETICHHBIX KO3 GUIMEHTOB, MOTPELIHOCTh
aNMNpOKCUMALUH [IEPBOI U BTOPO pa3HOCTHON MPOU3BOIAHOM.

RN

Pemiennie HeMMHENHBIX ypaBHEHUN.
1. Merton npocToii UTepaly pelieHus] HeMMHEHHOro ypaBHeHUs. J[oCTaTOYHOE YCI0BHE CXOAMMOCTH.
2. Meron Hprorona. JlocTaTo4HOE yCIOBHE CXOAMMOCTH.

YucneHHBIE METO/IBI PEIICHNUSI OOBIKHOBEHHBIX () (HhepeHITIATBHBIX ypaBHEHHH.

L. Meron Diinepa pemenus 3agaun Kommm uist 00bIKHOBEHHOTO AU (EpeHIINAIBHOTO YpaBHEHHUS, €ro MOPSI0K
ANIPOKCUMALUU.

2. Mertonsl Pynre-Kyrra, ogHonapamerpuueckoe ceMelcTBO 2 MOpsAKa allIpOKCUMAIUH..

3. Teopema o cxoaumocTtu MeronoB Pynre-Kyrra.

4. MHoromnarossle pa3HOCTHbIE METOABI PellleHns 3a1auu Kolu: ycnoBus p-ro nopsiika annpoKCHMAIHH.

PasnoctHBIC METOJBI PECIICHUA 3a1a4 MaTEeMaTHICCKOU (1)I/I3I/IKI/I.

AnrpoxkcuManus, KOPpeKTHOCTb U CXOJIMMOCTb Pa3HOCTHBIX CXEM.

PasnocrHas 3agava Jupuxiue mist ypaBHenust [lyaccona.

VYcnoBust NOJT0XKUTENBHOCTU KO (UITEHTOB.

[IpuHIHMI MakcuMyma.

CrieacTBUS U3 MPUHIMIIA MaKCUMyMa.

Teopema cpaBHEHHs U €€ CIIEACTBUSA.

Y cTOMUMBOCTh OAHOPOJHON pa3HOCTHOM 3afaun Jupuxie 1o rpaHuYHOMY YCIIOBHIO.

YcToWuuBOCTh pa3HOCTHOM 3a1aun JJupuxiie mo rpaHUYHOMY YCJIOBHIO M NMPABOMl YacTH.

Pa3HOCTHBIE CXEMBI [T YpaBHEHHUS! TEIUIONPOBOAHOCTH. [TpuMephl. Y cTOWYMBOCTE cXeMbl ¢ Becamu (0e3
ILOKa3aTeJ'ILCTBa)

R

HpI/IMCpI)I OK3aMCHAIIMOHHBIX 3aJa4

1. Haiitu mar cetku h, obecnieunBaromuit Tounocts 0.001  kBangpaTypHO# opmyinbl CHMIICOHA [T BBIYUCICHHS
HHTerpania .

2. Haiiti mopsgok anmmpoKCHMAalUy OnepaTopa PasHOCTHBIM BBIPAKCHHUEM

3. [octpouts GhopMyny YUCICHHOTO TUPPEPEHIUPOBAHHS, TOUHYIO JUII MHOTOWICHOB CTETIEHH 2 , JJISI BEIYMCICHHS
o cucreme y3noB 0, h, 2h.

4. Haiitu uncno ureparuii, He0OOXOAMMOE ISl TOCTIOKEHHS 3aqaHHoi TouHocTH €=0.001 pemeHns cucTeMbl

METOJIOM UTEpAIHi.

HpI/IMCp 9K3aMCHallMUOHHOT'O ouiera

Buner 1

1. Merton niporoHku. JlocTaTo4Hble YCIOBUS YCTOHYHMBOCTH MPOTOHKH (C JI0KA3aTEIHCTBOM).

2. OneHKa NOrPeHOCTY UHTEPIOIUPOBAHUS.

3. [onstue kBagpaTypHOil (OpMYIEIL.

4. Haiitu mar cetku h, obecrnieunBaromuiit Tounocts 0.001  kBagpaTypHOH (HOPMYIBI MPSIMOYTOJBEHHKOB IS

BBIYUCJICHUA UHTCrpala.

6.4. Kputepuu oneHUBaHHUS

7 cemecTp
IMocerenue 1abopaTOpHBIX 3aHATHIT - 10 GamioB
Benenne terpaau - 10 6ammoB

BrimonHenne mabopatopHbIX paboT - mo 10 6aymioB 3a KaXkmyro:
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Jlabopatopnast pabota Ne 1

JlabopaTopnas padota Ne 2

JlabopaTtopnas pabora Ne 3

Jlabopatopnas pabota Ne 4

Jlaboparopras pabora Ne 5

JlaGopatopnas pabora Ne 6

Jlabopatopnas pabota Ne 7

Jlabopatopnas pabora Ne 8

Hroro 100 6amoB..

3auer BhICTaBIIsICTCS IPU HAJIMYUK He MeHee 60 6ayioB

8 cemectp.

Benenue terpagu 10 6anmos

IMocemenue Jiexiuii 3a 00a cemectpa - 10 6ayuioB
Brmonaenne mabopatopHsix padot mo 10 6amios.
JlabopaTopnast pabota Ne 1

JlabopaTtopnas pabota Ne 2

JlabopaTopnas pabora Ne 3

Jlaboparopras pabota Ne 4

Komnoxsuym Nel - 20 6amioB

Komnoxuym Ne2 - 20 6ayuioB

OK3aMeHAIMOHHAs KOHTPOIbHAsI paboTa - 25 6annos
HUroro -- 125 6annos

Kpurepuit mocTaHOBKH HUTOTOBOI oneHKH (§ cemectp):

25 —49 6annoB — BBICTABISETCS OLIEHKA “HEYJOBJIETBOPUTEIHHO”,
50— 69 6aymToB — BEICTABIIACTCS OIICHKA ““yIOBICTBOPHTEIBHO,
70 — 90 6ayTOB — BEICTABIISIETCA OIICHKA “XOPOIIO”,

91 — 125 6aiIoB — BEICTABIISIETCS OLEHKA “OTIMYHO .

Kpurepun orenuBanus nabopaTopHON pabOTHI

MaxcumanbHbIi 6amt 3a 01HY 1abopaTopHyro padoty — 10 6amios.

9-10 6ayutos: IIposnenansl Bce MpeaBapUTEIbHBIC HOCTPOEHHMS, IIpeoOpa3oBaHust U oLeHKH. Hammcana nporpamma odrero
BUJIa, ITO3BOJIIIONIAS PEIIaTh 33/1a41 U3 HEKOToporo kiacca. [IpomsseneHa mposepka. CTymeHT pa3doupaercs B mporpamMMe
croco0eH ee MOAN(UINPOBATE.

7-8 6asnoB: [Ipoaenanbl Bce OCHOBHBIE ITpe/iBapUTENIbHbIE TOCTpOeHUsI. HanncaHa nporpamma o0Iero Bua, mo3BoJIsOLIast
peraTts 3aJa4n U3 HekoToporo kiacca. [Ipoussenena nposepka. CTyaeHT pa3bupaercs B mporpaMme

3-6 6aoB: Hammcana paboTaromast mporpamMMa JUts peleHns KOHKpeTHoH 3anaun. [IponsBenena nposepka. CTyneHT
pas30upaercst B mporpaMme U crmocodeH ee Moanunuposats. [IpeaBapuTensHble BBIKIA KA MOTYT OTCYTCTBOBATh

0-2 6asna : IlporpamMma He paboTaeT WK CTYAEHT He pa3dupaercst B mporpaMMe.

Kpurepun oneHHBaHUST KOJUIOKBUYMa

MaxkcuManbHbIH 6amt 3a KoJIokBuyM — 20 6anmoB. ITOT 6aj cKilaapBaeTcs U3 0aJIoB, MOMTYIEHHBIX 33 KaXIbIH
TeopeTHIecKuii Bonpoc. B Ounere — 4 TeopeTndeckux Bompoca 0e3 J0Ka3aTebCTBa.

Kpurtepuu onieHUBaHUS TEOPETHYECKOTO BOIPOCa

MaxcuMaIbHBI 0alt 3a OTBET Ha TEOPETHIECKHH BOIpoc — 5.

5 6ayutoB: JlaHBI aKKypaTHBIC ONPEETICHNS U YeTKHEe (QOPMYITHPOBKH TeOpeM, CBOHCTB. OOBSICHEHBI Bce 0003HAUCHUS,
YJ9acTBYIOIIHE B OTBETE.

4 Gamna: JlaHbI aKKypaTHBIE OTPEENCHUsI U YeTKHe (HOPMYITUPOBKU TeOpeM, CBOMCTB. He 00bACHEHBI HEKOTOpHIE
0003Ha4YeHHs1. BO3MOXXKHBI HE3HAUHUTENbHbIE HESICHOCTH B M3JIOKCHHU.

3 6amma: OmpeneneHns 1 GOPMYITHPOBKH B IIEJIOM IIPHBEACHEI, HO CO/Iep KaT HEe3HAUNTEIbHBIE HETOYHOCTH, HEIOCTATOYHAS
SICHOCTb M3JI0KEHHS

0-2 G6ayma: OTBET Ha BONPOC OTCYTCTBYET MM COAEPKHUT OMpeAeaeHus U GOPMYIUPOBKH, COIEpKAIIE 3HAUUTEbHbIE
ommoKn

Kpurepuu onieHrBaHuUS 9K3aMEHAIHOHHONH KOHTPOJIBHOM paboThI
MakcuManbHbIH 0aJT 3a HK3aMEHAIMOHHYIO KOHTPOJIbHYIO paboTy — 25 6aiioB. DToT 6ait ckiiaisiBaeTcst n3 6aios,
MOJY9IEHHBIX 3a KaXKIBIH TeOpeTHIecknii Bompoc. B Omrere — 1 TeopeTHdyeckuii BOPOC ¢ JOKa3aTeNECTBOM U 3
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TCOPETUICCKUX BOIIPOCa 0e3 JToKa3aTeabLCTRa.

Kpurtepun onieHHBaHUS TEOPETUIESCKOTO BOTIPOCA C JOKA3aTEIIECTBOM
Maxkcumanbaeii 0amr — 10.

9-10 GasmoB: /laHbl aKKypaTHBIC OTIPEIEIICHHSI U TIOAPOOHBIE TOKa3aTeIbCTBA TeopeM, CBOHCTB. OOBSICHEHBI BCe
0003HaYEHHNS, YIACTBYIOIINE B OTBETE.

7-8 6annoB: JaHsl ompeneneHus U J0Ka3aTelbCTBa TeopeM, cBoWCTB. He 00bsicHeHBI HEKOTOpBIE 0003HaUeHUs. BO3MOKHBI
HE3HAYUTEIbHBIC HESICHOCTH B U3JI0KCHUH.

3-6 6amoB: OmpeneneHns U J0Ka3aTebCTBA B [[EJIOM ITPHUBEICHBI, HO COJiepKaT He3HAUYUTEIbHbIE HETOYHOCTH,
HEJOCTaTOYHAS SICHOCTb M3JI0XKEHHA. BO3MOXHO, HE IPHBEAEHBI JOKA3aTEIbCTBA.

0-2 6anma: OTBET Ha BOIIPOC OTCYTCTBYET HIIH COACPIKHUT OINpPEAeIeHHs 1 (OPMYITUPOBKH, COICPIKAIINE 3HAYUTEIILHBIC
OIITHOKHI

Kpurepuu ornieHUBaHUS TEOPETUIECKOTO BOIpoca 0e3 J0Ka3aTenbCTBA AHATIOTMYHBI KPUTEPUSAM UL KOJJIOKBUYMA.

Kpurepnn orieHNBaHNS BEACHHS TETPaIH

9-10 6amnoB: B TeTpanu oTpakeHsI Bce IpeABapUTENbHBIC TOCTPOCHHS, TpeoOpa3oBaHus U orieHKU. CTyaeHT OnecTsiiie
pazbupaercs B TEOPHHU IO TeMe J1abopaTOpHON pabOTHI.

7-8 6anoB: B Terpagy oTpaxkeHBI Bce OCHOBHBIC MIPEIBAPUTENBHBIC TOCTPOCHMS, IPeoOpa3oBaHus M OlleHKH. CTyIeHT
XOPOIIO pa3dHupaeTcs B TCOPUH MO TeMe JTabopaTOpHOH pabOTEL..

3-6 6annoB: B Terpagu oTpaxeHsl HEKOTOpHIE IpeABapUTeIbHbIE MOCTpoeHHa. CTyAeHT yIOBIETBOPUTENBHO pa3bupaercs B
TEOPHH I10 TeMe J1a0OpaTOpHOH PabOTHL..

0-2 6ana: B TeTpanm He OTpaXKeHBI IPEBAPUTENBHBIC IIOCTPOCHHS MITH CTYACHT He pa30upaeTcs B TEOPHH MO TEME
1ab0paTopHOI PabOTHL..

7. YHEBHO-METOAUWYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3araBue WznarensctBo, | Pecype
JI1.1 {IIupymoB V. T, UncneHHbIe METOBI: YIEOHUK W TIPAKTHKYM IJIS By30B Mocksa : YOpaiit, 9BC
I'mpacnos B. 1O., (https://urait.ru/bcode/510769) 2023
Hsanos U. O.,
Peuznukos /1. JI.,
Crpenbuos B. 0.,
®opmarnes B. ©.
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 |Kanutkun H. H., UYucneHHble METOABI: ydeOHOE mocooue Mocksa : Hayka, 9BC
Camapckuii A. A. (https://biblioclub.ru/index.php?page=book&id=456957) 1978
JI2.2 | bacuk B. A, COOpHUK 3a/1a4 10 METOZaM BBIYHCIICHUI: yaeOHOe mocoone MuHck :
Menemxo 1. H., JUTSL BY30B W3narensctBO
Azapos A. 1., BI'Y, 1983
Momnacteipckuit I1.
.
JI2.3 | Camapckuii A. A, UncneHHBIE METOIBI: YIeOHOE TIOCOONS IS BY30B Mocksa: Hayka,
I'ynun A. B. 1989

7.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAUMOHHOI ceTu "MHTepHeT"

O1 |JlaHb [DneKTpoHHEIN pecypc] : anekTpoHHO-O0ubnoTeuHas cuctema (ObC) / m3narensctBo Jlans. — URL:
http://e.lanbook.com/.

D2 | YHuBepcuTeTcKkas OMOIMoTeKa OHIaiH [ DIeKTPOHHBIH pecypc] : aaekTpoHHo-0ubmmoteunas cuctema (OBC) / 000
Hupexrtmenua [Maomummar. — URL: http://biblioclub.ru/.

23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbIroTeuHast cucrema (ObC) / m3matenscrBo IOpaiit. — URL:
https://biblio-online.ru.
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D4 | Znanium.com [DneKTpOHHBIN pecypc] : a1neKTpoHHO-0ubmmoTeunas cucteMa (OBC) / HayaHo-u3naTenbekuil neHTp
NH®PA-M. — URL: http://znanium.com/.

95 | HaumonanbHas snexTponHas oudnuorexa (HOB) [DnexTponnsliii pecypc] : 00beANHEHHBIN IEKTPOHHBIH KaTalor
(boHIOB poccuiickux oubmotek : caidT. — URL: http://H36.pd.

D6 | Exunoe oKHO J0CTyna K 00pa3oBaTeIbHbIM pecypcam - deaepaibHas nHGOpMaIMOHHAs CHCTEMA OTKPBITOTO JIOCTYIIa
K HHTETPAIbHOMY KaTaJoTy 00pa30BaTeIbHBIX HHTEPHET-PECYPCOB U K 3JICKTPOHHON OMOIHOTEKe yaeOHO-
METOJMYECKIX MAaTePHANIOB TSl BCEX YPOBHEH 00pa30oBaHus: JOIIKOIBHOE, 00Iiee, cpeaHee npodhecCHOHATBHOE,
BBICIIIEE, OTIOJHUTENbHOE. http://window.edu.ru

7.3 Ilepevyenb nHGOPMANMOHHBIX TEXHOJIOT Uit

7.3.1 IlporpammHoOe oGecnieyeHmne

Visual Studio

LMS Moodle

LibreOffice

7.3.2 lIpodeccnonanbHbIe 0a3bl JAHHBIX H HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMBI

Hayunas snextponnas 6ubnunoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunas
9JIeKTpOHHAsK 6ubnuoTeka : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkum moctyma: 1yis 3aperucTpup.
noJip3oBatenel. — TEKCT : AJIeKTPOHHBIH.

Crnpasounuk «MHbBopMuo» (http://www.informio.ru/) MTHO®OPMUO : 371eKTpOHHBIN CIpaBOYHUK [0OecieueHne BCeX TUITOB
00pa3zoBaTENBHBIX YIPESKICHNI HOPMATHBHBIMH, METOANICCKIMH, HAYIHOIIPAKTHIECKUMH MaTepuanamu]. — URL:
http://www.informio.ru/. — Pexxum noctyma: ms 3apeructpup. nons3zosareneid Yenl' Y. — TeKcT : 3IeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIST)

JIs peanu3anuy TUCIUTUINHBI UCTIONB3YIOTCS YIeOHbIE ayUTOPUH JUTS TIPOBEICHUS 3aHATHI JICKITAOHHOTO THITA, 3aHATHH
CEMHUHAPCKOT0 THIIA, TPYIIOBBIX U MHAWBUYaIbHBIX KOHCYIIBTAIIUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTalluu, a
TaK)Ke MOMEIIEHHs Il CAMOCTOSITENbHOM paboThI.

Y4eOHbIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3NPOBAHHON MEOETBI0 U TEXHHYECKIMHU CPEACTBAMHU OOydeHHUS:
IIPOEKTOPOM, 3KPaHOM, MATHUTHO-MapPKEPHOU JOCKOH, MapKEPOM; € BO3MOKHOCTBIO JEMOHCTPALUH JJIEKTPOHHBIX
Mpe3eHTANHNI IPU YPOBHE OCBEIICHHS, TOCTATOYHOM ISl PA0OTHI C KOHCIIEKTOM.

I[J'ISI MIPOBCACHUA 3aHATUH JEKIIMOHHOTO TUIIA UMEETCS JAEMOHCTPAallMOHHOC 060pyﬂ0BaHI/I€I IIPOCKTOP, SKpaH.

[Momerenust 11 caMOCTOSTENBHON pabOThl 00YJAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOIN TEXHUKOM € MOAKIIIOUEHUEM K CeTH
«HTEpHET» M 0OCCIIeueHHEM IOCTYIA B DIICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPENy YHUBEPCUTETA.

9. METOAMUECKHUE YKA3AHMNS /151 OBYUAIOIIMXCS IO OCBOEHHIO JMCLOUILINHBI (MOIY.JI5)

Y4eOHblil Kypc CTPOUTCS TAKUM 00pa3oM, YTOOBI cHOCOOCTBOBAThH CO3AAHUIO Y CTYIEHTa MOHATUIHO-TEOPETHYECKOTO sapa
Y Pa3BUTHIO MPAKTHYECKOTO HaBbIKA PELICHHUS 33124 B 00JIACTH YHUCIEHHBIX METO/IOB.

Jlis ycremHoro yCBOSHUS MaTepHaa CTyIeHTY He0OX0ANMO HCIOIB30BaTh CIeAyonre GopMbl 00ydeHuHs:

1. JlexunonHas dopma, KOTOpas IpernoaraeT MoceleHne U KOHCIEKTUPOBaHNUE JISKIHHA. JISKITMOHHBIE 3aHATHS MOTYT
MPOBOJMTHCS KakK B KJIACCHYECKOH (opMe, Nperoararomiee YCTHOS H3JI0KEHNE MaTepralia IperoaaBaTesieM n
KOHCIICKTHPOBAaHIEM MaTepraa CTYJICHTaM, Tak i (JopMe ceMHUHapa, CTy/IeHTaM Ipe/IaraeTcsi COBMECTHOE PEIIeHHe
TEOPETHIECKHX 3a]ad IPH BO3MOXKHOHM OMOIIHN TIperogasatels. Kpome Toro, yacTh JEKIUH COPOBOKAACTCS
UHTepaKTUBHBIMH MaTepHalaMu JUIS JIydIIero HOHMMaHHs TeoMeTpUUecKoil mHTepnperanuu MaTepuana. Ocoboe BHUMaHHE
CllelyeT yAEIUTh NOATOTOBKE K KOJIIOKBUYMaM.

2. IIpaxTrdeckas ¢opMa 3aHATHH IPEIIoiaraeT IMOCeeHNe NX CTYIICHTOM M BBIIIOIHEHNS J1a00PaTOPHBIX PadoT B TCUCHHE
cemecTpa. bonbiioe BHUMaHUE yenseTcs BeICHUIO TeTpaau 1o 1a00paTOPHEIM paboTaM, B KOTOPOH CTYAEHT OTpaXxaeT
3ajlaHye 110 CBOEMY BapUaHTY, OMICAaHHE METO/1A U JOIONHUTENIbHbIE BBIYUCICHUS U IIOCTPOEHUSI, HEOOXOIUMBIE IS
BBINOJIHEHHS JTa00paTOPHOI pabOTHI.

3. CamocrosTensHast ¢opma paboTeI, IpearoIaraeT KpoMe BEIITOTHEHHS JIAOOPaTOPHBIX pabOT U BEACHUS TETPaIu
HE0OXO0AUMOCTb UCHOJIBb30BaHUS U H3YdEHHs IUTEpaTyphl 110 3aJjaHHON TeMe. B ciryuae 3aTpyJHEHHI IPH BBIIOTHEHUT
1a00paTOPHBIX PabOT

HE0OX0ANMO 0OpaTHTHCSA 3a MOMOIIBIO K JIEKTOPY, a TAKKe MPEITo1aBaTellio, BeAylIeMy TabopaTOpHBIE 3aHATHS, COTIIACHO
pacHHCaHMIO X KOHCYAbTAIMi, KOTOPOE BUCUT BOIM3U Ka(eaps! BEHIYUCIUTEIHON MATEMaTHKH.

B cnyyae npuMeHeHus Tpy 00y4eHUH AUCIUILTHHBI DIEKTPOHHOTO 00YYeHHs, AUCTaHLIMOHHBIX 00pa30BaTENbHBIX
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TEXHOJIOTHH OOIIeHHE 00YJArOMUXCS M PYKOBOJHUTENS MTPAKTUKH OCYIIECTBIISETCS B PEXKIME PEaNbHOTO BPEMEHH (JaT), HiIH
OTJIOKEHHOTO BPEMEHH (CUcTeMa TUCTaHIMOHHOTO 00ydeHuss Moodle, 4aTel, 27IeKTPOHHAS 1TOYTA).

Bonbiryto yacTs BpeMeHH 00y4aloMuecs: CaMOCTOSTEIBHO paboTaIOT ¢ y4eOHO-METOJUIECKUMH MaTepruanaMu. CTyIeHTHI
MMEIOT BO3MOXKHOCTh KOHCYITBTHPOBATHCS C PYKOBOJHUTENIEM IIPAKTHKH 110 BCEM BOIPOCAM, BOSHHKAIOMINM B X0OJI€
CaMOCTOSATETIBHON PaOOTHI OCPEACTBOM AIIEKTPOHHOM MOYTHI, COUANIBHBIX CETeil.

Joctyn oOyuaromierocst K yaeOHbIM pecypcaM B pexXUMe OTJIOKEHHOTO BPEMEHH, CaMOCTOSTENbHON paboThI
OCYIIECTBISIETCS Yepe3 ceTh IHTepHeT B yIOOHOM IS HEro MecTe, BpeMEHH U TeMITe.

[Mpu 0GyueHn UHBATK/IOB U JIUI C OTPAHHYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS SJIEKTPOHHOE 00YUIEHHUE, TUCTAHIIHOHHBIE
o6pa3oBaTenbHbIE TEXHOIOTHH MPEyCMATPUBAIOT BO3MOXHOCTH [TpHeMa-Tiepefaun HHOPMALUK B TOCTYITHBIX JJIsSI HUX
dbopmax.

Peanu3anust qUCHUILUIUHBI C TPUMEHEHUEM 3IIEKTPOHHOTO 00ydeH s, TUCTaHIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI (1anee
— 30, I0T) ocymecTsisieTcst Ha OCHOBaHUM «I10JI0XKEHHSI O peau3aliii OCHOBHBIX M JJOTTOJHUTEIBHBIX 00pa30BaTEIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M IUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHII B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEKACHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHUBepcHUTET», «[10o0)KeHNs 0 TIopsiKe 3aueTa 00YIaIOMUMHUCS II0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTENbHYIO AESTEIBHOCTD, YICOHBIX IPEAMETOB, KyPCOB, AUCIUILIUH (MOIYIIeH), IPaKTHK, JOTMOIHUTEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(POpMaIMmoHHO-00pa3oBaTenbHOi cpeasl PT'BOY BO
«Uenl'Y». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, JIOT MoryT npUMeHSTh KOMIOHEHTHI, HE BXO/ISIIICE B IEPEUCHB 3IEKTPOHHON HH(OPMAIIOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJIMHBI OBYYAIOINIUMHUCH C
NHBAJINJIHOCTBIO 1 OT'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBoeHUe AUCLUUILTHHBI MHBAIUAAMH U TULAMU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbs OCYILECTBISETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKHX CPEJACTB M TOJO WHGOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMBIX
PecypcHBIM y4eOHO-METOIUYECKUM LEHTPOM IO OOYYEHHIO WHBAIHIOB ¥ JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3IOpPOBBS
Yenl'V mo 3ampocy oOydarommerocs.

1. MoOunbHbIe crienuanbHble TEXHHYECKHE CPEACTBA IS JIMI ¢ HAPYIICHUSMM 3PEHHS: HOPTATHBHBIA KOMIIBIOTEP
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
poctyna NVDA; 51eKTpOHHBIC YBETHUUTENH U yAAJIEHHOTO IPOCMOTPA; BUACOYBEIHMUYHTENIN IMOPTATUBHEIE; THU(IIOIIEED;
UGPOBBIE TUKTO(DOHBI.

2. MoOunbHEIE CHEIUaIbHBIE TEXHHYESCKHE CPENCTBA UL JIMII C HApYyIMICHWSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOIO MOJII CO BCTPOCHHOM cOBMecTUMOCTBIO ¢ FM-ycrpoiictBamu; paguokiaccel «Corer-PCM» ¢ mepenaTuukom,
3ayIIHBIM HMHIYKTOPOM U HHIYKIMOHHOHM MeTinei; cucreMa HMHGOPMAIMOHHAS Ul clnabochblamux nepeHocHas «Mcrox»
A2 cO BCTPOGHHBIM IUICEPOM — 3BYKOBBEIM HH(OPMATOPOM; JOKYMEHT-KaMmepa; HpOrpaMMHUpYeMbIe CIyXOBbIC alIaparsl
WHIMBHIYATEHOTO ITOJIH30BAHMS.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTWH: IPOrPaMMHOE OOECIICUCHHE 3KPAHHOTO HOCTYNAa C CHHTE30M
peun NVDA; mporpaMMbl SKpaHHOTO YBEJIUUYEHHUS; MPOTpaMMbl PEUYEBOrO CHUHTE3a U1 KOMIBIOTEPOB U HOYTOYKOB;
MpOTpaMMBI PEIEBOTO CHHTE3a TSI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KIIABHATYpa; SKpaHHAs JIyTia.

ITpu HEeoOXomMMOCTH I OOYJAIOMIMXCA C HApYIICHUSIMH 3pEHHS Ha pabodnmx MecTaxX A HMPOBEACHHS MPAKTHYECKUX WIN
7na00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIELMAlbHOE IPOrpaMMHOE obecredeHue (IporpaMMa peueBOd HaBHUTAIHU
NVDA, peueBbie CHHTE3aTOPBI, KPAHHBIE JIYIIbI).

B yueOuble aymmTopnu oOecnedmBaeTcsi OECTIPENITCTBEHHBIM JOCTYN A OOYJalOmMXCS WHBAJIHIOB M OOYJaIONIMXCS C
OTpaHWYECHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B kaxmoi ayguropuu, rie oOydaroTcsi MHBAIMABI U JIMIA C OTPAaHUYEHHBIMHU
BO3MOXKHOCTSMH  3/I0POBbSI, IIPEAyCMaTPUBAETCS COOTBETCTBYIOIIEE KONMYECTBO MeECT [ OOYJaIOIUXCSd C y4eToM
HapYIICHUH UX 310POBBSI.

JUis ocBOEHHS MUCHUIUIMHBI WHBAJIHIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 3OPOBBS IPENOCTABISECTCS AOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMC B HaydHoll Oubnmorexke Yenl'VY, ¢ MOMOIIBIO CHENMAJIbHBIX TEXHHUUYECKHX CPENCTB;
JOCTYIl K 3JIEKTPOHHBIM HCTOYHMKAM, IPEJCTaBICHHBIM B (pOpME IIEKTPOHHOIO JOKyMEHTa B (hOHIEC HAYIHOW OMONMMOTEKH
Yen[V wmu 30eKTPOHHO-OMOIHOTEYHBIX CHCTEMax, C TOMOIINBIO CIEIHUANBHBIX TEXHUYECKUX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO AT HE3psUETO MOIB30BATEN C MPOTPAaMMHBIM O0ECIIeYeHHEM 3KPaHHOTO JOCTyHa ¢ cuHTe30M pedn NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM poJulepoM M kiaBuatypoit Clevy ¢ OONbIIMMM KHONKAaMH M C Pa3fielSIoLIeH KJIaBHIIN
HaKJIaJIKOM).

Y4eOHO-MEeTOAUIECKHEe MaTepHanbl Uil OOydJaromuxcss W3 YHCIa HWHBAIMAOB WM JIMI[ C OTPAHWYECHHBIMH BO3MOXKHOCTSMH
3J0pOBBsI IPEIOCTABIIOTCA B (POpMax, alalTUPOBAHHBIX K OTPAaHHUYCHUSAM UX 310POBbS U BOCTIPHATHS HH(DOpMaLUH:
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JUist i ¢ HapyIICHUSIMA 3pCHUS:

- B [le4aTHON opMe YBETHUEHHBIM MIPHPTOM,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B Gopme ayauodaiina,

- B meqatHo# opme mpudTom Bpaitms.

Jlnist u11 ¢ HapyIICHUSIMU CITyXa:

- B Ie9aTHO opme,

- B (hOpMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlnist uI ¢ HapyIIeHUsIME OTIOPHO-/IBUTIATENBLHOTO aIapaTa:

- B Ie4aTHOH Gopme,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B popme ayauodaiina.

JlaHHBII TepeyeHb MOKET ObITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHI€HTa 00YJalOmHuXCsl.

JIis MHBANWIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C WCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHonorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM [AMCHMIUIMHBI HHBalMJaMH W JIMIOAMH C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBS  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wWHAMBHOyanpHOW paboToif TompasymeBaeTcss IBe (OPMBI  B3aWMOJICHCTBUS  C
IperofaBaTeNeM: HWHAUBHAyanbHas ydeOHas pabora (KOHCYIbTanuH), T.€. JAONIOJHHUTEIBHOE pa3biCHEHHE Y4eOHOTO
MarepHara W YIIyOJI€HHOE H3ydeHHe MaTephaja C TeMH OOy4JalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyalTbHass BOCIUTATeNbHAs pabora. VIHAWBUIyambHBIE KOHCYIBTALMHM HAIPABICHBl HA WHIWBUIYaTH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTaKTa MEXTy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommmcs C
OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpn mpoBeneHHWH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMHU
3I0POBBSI IO IUCIHUIUIMHE OOECIICYMBAETCSA BBINOJIHEHHE CIEAYIOMNX ONMOTHHUTEIBHBIX TPeOOBAaHHWH B 3aBHCHMOCTH OT
UHIVBHIYAIBHBIX 0COOCHHOCTEH, 00YIaOIIXCs:

a) MHCTPYKLIMS 10 TIOPSIKY IPOBEACHUS MPOLEAYphl OLCHUBAHWS IPENOCTABISIETCS B AOCTYMHOH (opme (ycTHO, B
MICEMEHHO (hopMe, B TICBMEHHOH (opme mpudTom bpaiins, ycTHO ¢ NCIIOIB30BaHUEM YCIYT CYpIOIIEPEBOTINKA);

6) nocrymHas (opma NMpeaOCTaBICHNS 3aTaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH (opme, B medaTHOH opMe yBETHICHHBIM
mpudTom, B meyatHoi popme mpudrom Bpaiins, B popme 3MEKTPOHHOTO JOKYMEHTA, 3aJaHHs 3aYMTHIBAIOTCS ACCUCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BaHUEM CYpOTICPEBOIA);

B) JocTymHas (opMma TpeIoCTaBIeHHS OTBETOB HAa 3agaHus (IHMChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HHChMEHHO mpudToM bpaiins, ¢ HCIOoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

IIpu mpoBexeHNWHM NPOLEAYPHI OLEHUBAHMS PE3YITATOB OOY4EHHS WHBAJIMUAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOKHOCTAMHU
3II0POBBS TIPEIYCMAaTPHUBACTCS HCIOJIB30BAHNE TEXHHMUYECKHUX CPEACTB, HEOOXOMMUMBIX MM B CBS3M C WX WHAWBHIYaJIbHBIMH
0COOCHHOCTSIMH. DTH CpPEeICTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT MCIIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeacra. Ilpy HEOOXOIMMOCTH MHBAIMJIaM M JIMLAM C OIPAaHWYEHHBIMH BO3MOXHOCTSIMH 37I0pOBbSI IIPEIOCTABIISETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENYypa OLCHUBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JICITUTUIAHE MOYKET MPOBOINTHCS B HECKOJIBKO 3TAIOB.

IMpoBeneHne npouenypsl OIEHHBAHHUS pPE3yIbTaTOB OOYy4EeHHS WHBAIUIOB U JHI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMU
37I0pOBBSI IOITYCKAETCsI C MCIOJIb30BAaHUEM JUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»




02.03.01, MaTreMaTuKa ¥ KOMIILIOTEPHbIE HayKH, Tonosornyeckue U aHATUTHYECKHE METO/bI
HCCJIeOBAHUS MATEeMATHYECKUX Moeseil, UuciaeHnbie MmeToabl, 2024, ouHnast

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 21.02.24 A.A. CanamaToB

Y4eHBIM COBETOM MAaTE€MaTHY€CKOTO (baKy.TILTeTa

ITporoxon 3aceganus Ne 9 ot 15.02.2024

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIVIaCOBAHO E.A. Coponosa

3aceualmeM Ra(l)e[lpbl BBIYMCJIUTEILHOM MaTeMAaTHKH

ITporoxon 3aceganus Ne 7 ot 25.01.2024

3aBenyromui kapenpoi COIIaCOBaHO B. H. IlaBnenko

ABTOD (COCTaBUTEIIH) M. A. OBUMHHHKOB

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



