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1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

HI/ICHI/IHJ'II/IHB npe€aHazHa4yC€Ha 111 OCBOCHHA CTYACHTaMU TCOPUH U IIPAKTUKU BEKTOPHOI'O U TEH30PHOT'O aHaJIn3a,
HCO6XOI[I/IMBIX JJIL UCIIOJIB30BAHUS B PA3JIMYHBIX KypCax q)I/I3I/IKI/I 1 MaTCMaTUuKU.

Llenb UCHUIUTMHBI — H3JI0KATh OCHOBBI BEKTOPHOTO U TEH30PHOT'O aHAlM3a Ha COBPEMEHHOM SI3BIKE U B JOCTATOYHO
IMOJTHOM O0BEME.

33.,[[8.‘11/1 JAUCHUIIIAHBI 3aKITHIOYA0TCS B pa3BUTHH CICAYIOIINX 3HaHHI>i, yMCHI/II)‘I 1 HAaBBIKOB JIMYHOCTH:

M JAaThb IMOJHOC NPEACTAaBJIICHNUEC 00 OCHOBHBIX MOHSTHSIX BCKTOPHOT'O XM TCH30PHOT'O aHaJIn3a;

M HAY4YUTb I10JIb30BATHCA IMOJTYYCHHBIMU 3HAHUAMU — JOKa3bIBaThb TCOPEMBI, YCTAHABJIMBATH CBA3HU MCKIY
Pa3sIMIHbIMHA ITIOHATUAMU U C APYTUMHU obactsamMu MATCMATHKH,

M Pa3BUTb OCHOBBI MAaTEMATHYCCKOTO MBIINIJICHHUSA, UCIIOJBb30BAHUA MATEMATHYCCKOT'O A3bIKa,

® Hay4YuTb peulaTh 3ala4ud U YIPaXKHCHUA, UCIOJIb3Yyd OIPCACICHUA, TCOPEMBI U TEXHUYCCKUEC HpI/IéMH;

® TMOKa3aTb BO3MOJKHBIC MPUIIOKEHUSA TTOTYICHHBIX 3HAHHUH B Ppas3inIHbIX o0acTsx.

Pe3ym>TaT1)1 06yqu1/1;1 AUCIUTUINHE HAIPABJICHBI HA TOCTHKCHUE HHIANKATOPOB:

OIIK-1.1 - ucrosib3yer MaTeMaTUYECKHI1 anmapat JiIsl ONMCaHMs, aHaJIN3a, TEOPETUYECKOTO U 3KCIIEPUMEHTAILHOTO
WCCTIEIOBAHUS M MOJICIMPOBAHUS (PU3NIECKUX U XUMHUYECKUX CUCTEM, SIBJICHUI U TPOILIECCOB.

OIIK-1.2 - ncrionp3yeT (hu3MHecKne 3aKOHBI U MIPUHINIEI B CBOSH IMPO(ECCHOHATBHON A TENEHOCTH.

OIIK-1.3 - ucrmonb3yeT OCHOBHBIC SKCIIEPUMEHTAILHBIE METOTBI ONIPECIICHUST (PHU3UKO-XUMHUIECKUX CBOHCTB MaTEPHAIIOB U
W3JIEJINHI U3 HUX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Iuxor (paszmen) OITOIT: b51.0.03.03

2.1 TpeGoBaHus K NpeIBaAPUTEIbHOH MOATOTOBKE 00y4aI0LIErocs:

MartemaTuyeckui aHaIu3

Jluneiinas anrebpa

2.2 JIucuMnJuHbI M MPAKTHKH, V1] KOTOPbIX OCBOEHUE JTAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeanIecTBYIOIIEe:

TeopeTquCKaﬂ MCXaHHKa

MexaHuKa CIJIOIIHBIX cpen

Teoperuueckas puznka

Mertoap! MaTeMaTHIECKO HU3NKH

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

OIIK-1: Cnocoden pemaTts 3aJa4uu HpO(l)eCCl/IOHaJIBHOﬁ AeATECIBHOCTH HA OCHOBE IPUMEHEHNHA €CTECTBEHHOHAYYHBIX
u Oﬁl.l.lel/l]-lme}leprlX 3HaHHﬂ, METOI0B MATECMATUYECCKOI'0 aHAJIN3Aa U MOACJTUPOBAHUA

3HaTh:
. CBOMCTBA Pa3NUUHBIX KPUBOIMHENHBIX KOOPAUHATHBIX CHCTEM; * CBOMCTBA JIOKANbHOTO 0a3uca KPUBOJIM]
CHCTEMBI KOOPJHMHAT; * oIIpezieieHHe TEH30pa M OCHOBHEIEC OIlepaliiil TEH30PHOW anreOpsr;
muddepeHnmaTbHbIe ONepanui BEKTOPHOTO aHAIN3a B KPHBOJIMHEHHBIX M JEKapTOBBIX KOOpAMHATaX, div, grad,
rot; © ¢dopmynsl Crokca u Octporpaackoro-I'aycca, UX CKaJsipHYIO U BEKTOPHYIO BEPCHUHU;
Ymers:

*  OmIpenensiTb KOMIIOHEHTHI BEKTOPOB JIOKaJIbHOTO 0a3uca B JII000i TOUKE KPUBOJIMHEIHON CHCTEMbI KOOPANHAT; *
HaXOANTh KOMIIOHEHTHI TEH30pa IIEPBOTO ¥ BTOPOTO PaHra Ipu MpeoOpa30BaHUM KOOPJMHAT; ®  BBINOJHATH

npeoOpa3oBaHus TEH30POB M TEH30PHBIX BBIPAXKCHUH; PAaCKpBITh TOBTOPHYIO OTIEPAIIUIO TEOPHH OIS IS
IIPOU3BOJIBHBIX CKAJISIPHBIX M BEKTOPHBIX MOJIEH B JEKapTOBOI cUCTEME KOOPIUHAT
Baagernb:

HaBbIKaMM PEIICHUS NPUKIIAAHBIX 3a/1a4 Ha OCHOBE CTAaHAAPTHLBIX 3a/1a4 BEKTOPHOTO U TCH30PHOT'O aHaJIn3a.

B pe3ynbTaTe 0CBOEHHS AMCIHILUIMHBI 00YIAIOIIMIACS TOTKEeH

3.1 |3narn:

3.1.1 e CBOWCTBA Pa3IMUHBIX KPUBOJUHEHHBIX KOOPIUHATHBIX CUCTEM;
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3120 CBOICTBa JIOKaNbHOro 0a3uca KPUBOIMHEWHON CHCTEMBI KOOPIHMHAT;
3131 oIpesieNieHHe TEH30pa U OCHOBHBIE ONEpallud TEH30PHOH anreOpsl;
3.1.4]- muddepeHIranbHbIe ONepallii BEKTOPHOTO aHaIHN3a B KPUBOJUHEWHBIX U JIEKAPTOBBIX
KoopauHaTax, div, grad, rot;
3.1.5]- ¢dopmynsl Crokca n Ocrporpajckoro-I'aycca, UX CKaJSIPHYIO M BEKTOPHYIO BEPCHH;
3.1.6
3.2 | Ymern:
321 OTIPEEIATH KOMIIOHEHTHI BEKTOPOB JIOKAIFHOTO 0Oa3nca B JIF000H TOUKE KPHBOJIMHEHHOM CHCTEMBI
KOOPJUHAT;
322 HAXOJHUTh KOMIIOHEHTHI TEH30pa IIePBOT0 M BTOPOTO paHra IpH MmpeoOpa3oBaHUM KOOPIUHAT,
323 BBITIOJHATH MPeoOpa30BaHMs TEH30POB M TEH30PHBIX BBIPa’KCHUI;
324 |- PACKpPHITh TIOBTOPHYIO OTIEPAIHIO TEOPHH ITOJIS JUIS IPOM3BOJIBHBIX CKASIPHBIX M BEKTOPHBIX TOJIEH

B L[eKapTOBOﬁ CUCTEMEC KOOPpAUHAT

3.3 | Baagers:

3.3.1 | pemieHus NPUKIAAHBIX 3a/1a4 HA OCHOBE CTAHAAPTHBIX 33/1a4 BEKTOPHOTO U TEH30PHOTO aHAN3a.

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6Lwasn TpyaoemKocTb 23ET
YacoB 1o yueOHOMY IJIaHy : 72 Bunpl KOHTpOIS B ceMecTpax:
B TOM 4HCIE
AyIUTOPHBIE 3aHATUS : 18 3aueThl 2
caMocTosATenbHas paboTa : 54

5. CTPYKTYPA U COJIEPKAHUE JUCHUILIAHBI (MOIY.JI5T)

Kon HaumeHoBaHue pa3/iejioB H TeM /BU/ 3aHATHSA/ Cemect | HacoB Jluteparypa
3aHATH p / Kype
Paznen 1. OnpenesieHue TeH30pa U ONePANMH TEH30PHOI ajareopsbl.
1.1 Brenenue B TeH30pHbIi aHanu3. OCHOBHBIE 33/1a4d TEH30PHOTO 2 1 JI1.1 J11.2J12.1
ncumcienwus. /Jlex/ €]
1.2 JlokanbHBII Oa3uc KPUBOIMHEHHOI cicTeMBl KoopanHat. KoBapnanTHEIE 2 1 JI1.1 JI1.2J12.1
U KOHTPaBapHAHTHBIC KOMIIOHEHTHI BEeKTOpa. /JIek/
1.3 ITpeo6pa3oBanue 6a3uca 1 KOMIOHEHT BEKTOPA IPpH IIpeoOpa3oBaHUU 2 1 JI1.1 J11.2J12.1
KoopauHaT. /JIex/
1.4 Oripenienenye TeH30pa MPOU3BOJILHOTO paHTa U CTPOCHHUS. 2 1 JIT.1JI1.2J12.1
OproroHanpHbIe addUHHBIE Tpeobpa3oBanus. [lekapTos TeH30p. /JIek/
1.5 TeH30pbl B MATPUUHOM U IUAJHOM Buje. EMUHUYHBIN JeKapTOB TEH30D 2 1 JI1.1 JI1.2J12.1
BTOPOTO PaHTa M aJbTEPHUPYIOIIUI TEH30p TpeThero panra. /JIex/
1.6 WnpexcHas popma 3anucu TeHzopa. Onepanuy TeH30pHOI 2 1 JI1.1 J11.2J12.1
anreopel. /JIex/
1.7 CMelIaHHbII TEH30p BTOPOT'O paHra Kak JUHEHHbIN onepaTop. Marpuuna 2 1 JI1.1 JI1.2J12.1
JTUHEHHOTOo ornepaTopa. /JIek/
1.8 DneMeHTHI BeKTOpHOTO aHanu3a. /Cp/ 2 2 JIT.1 J11.2J12.1
0133524
1.9 HupexcHble 0603HaYeHus1 TeH30pOB. /Cp/ 2 2 JIT.1JI1.2J12.1
31323354
1.10 | JloxanpHBIi Ga3wc KpUBOJIMHEWHOH cuCTeMBI kKoopauHat. /Cp/ 2 2 JI1.1 JI1.2J12.1
1.11 | KoBapuaHTHBIE W KOHTpaBapHaHTHBIE KOMIIOHEHTHI BekTopa. /Cp/ 2 2 JI1.1 J11.2J12.1
1.12 | Ompenenenue Tenzopa. /Cp/ 2 2 JI1.1 J11.2J12.1
1.13 | Omepanunu TeH3opHO# anredpsl. /Cp/ 2 3 JI1.1 J11.2J12.1
Paznen 2. lu¢gdepennupyembie ckajJsipHbie H BEKTOPHbIE MOJIS
2.1 WHBapuaHTHI IMHEHHOTO ONepaTopa, AUBEPTEHIIHS U POTOP JTMHEHHOTO 2 1 JIT.1JI1.2J12.1
omeparopa. /Jlex/ 22
2.2 JluBepreHuus 1 poTop JMHEHHOTO OllepaTopa B OPTOHOPMUPOBAHHOM 2 1 JI1.1 JI1.2J12.1
6asuce. /Jlex/
2.3 Huddepenuupyemoe ckanaspHoe noje. [[ponsBoaHas no HanpaBIeHUIO U 2 1 JI1.1 J11.2J12.1
TPajiveHT CKAJIAPHOTO moJis. /JIex/ 22
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2.4 Juddepennupyemoe BekTopHOe T0J1€e. [[por3BOAHAS IO HAPABJICHUIO, 2 1 JIT.1 JI1.2J12.1
JIMBEPreHINS ¥ POTOP BEKTOPHOTO oI, /JIex/

2.5 IIpousBoaHas BEKTOPHOIO HOJIS 10 HAIIPABICHUIO B OPTOHOPMHUPOBAHHOM 2 1 JI1.1 JI1.2J12.1
6asuce. /JIex/

2.6 JuddepeHnnanbHble Onepaliy IpaueHT, TMBEPIEeHIINA 1 POTOP B 2 1 JIT.1 JI1.2J12.1
KPHUBOJIMHEHHBIX KOOpIuHaTax. /JIex/

2.7 JuddepenimansHble onepaliy: TpaaueHT, TUBEPTEHINS U POTOP 2 4 JI1.1 JI1.2J12.1
B ICKApTOBOH CHCTEME KOOPIHHAT. 01323354
/Cp/

2.8 JuddepeHnnanbHbie Onepaiy: TPagueHT, TMBEPreHIIUsS U POTOP 2 4 JIT.1 JI1.2J12.1
B KPUBOJIMHEHHOH cuctemMe koopanHart. /Cp/ 21323354
Pasnen 3. OcHoBHBbIE ONIepalMi BEKTOPHOI'0 AHAJIM3a

3.1 Onepatop ['amunberona. CuMBoIMUYECKas 3alIUCh ONEpaLUil IPaUEHT, 2 1 JI1.1 J11.2J12.1
nquBepreHnus u porop. [ToBropHsle oneparun Teopun moss. /Jlex/ 33

32 JuddepenimansHble onepaiy IpaueHT, JUBEPreHIUsI U pOTOp B 2 1 JI1.1 J11.2J12.1
KPUBOJHHEHHBIX KOOpAWHATAaX. /JIek/ 24

33 /Cp/ 2 6 JI1.1 JI1.2J12.1

21323354
Paznen 4. ®opmyasl I'puna, I'aycca-Ocrporpaack u Crokca
4.1 Teopema I"aycca-Octporpayckoro. /JIex/ 2 1 JI1.1 J11.2J12.1
24
4.2 Teopema I'puna u Teopema Croxkca. /JIex/ 2 1 JI1.1 J11.2J12.1
43 /Cp/ 2 12 JI1.1 J11.2J12.1
21223324
Paznen 5. DjieMeHTHI TEOPHH TPyNI

5.1 0060061IeHHe Ha 00BEKTHI MPOU3BOJILHON MPUPOIBI. DJIEMEHTHI TECOPHH 2 1 JIT.1JI1.2J12.1
rpym. /JIex/ 24

52 /Cp/ 2 15 JI1.1 J11.2J12.1

01323354

6. POH/J1 OIEHOYHbBIX CPEJCTB

6.1. IlepevyeHb BU/IOB OLIEHOYHBIX CPEACTB

KonrponsHas padota

6.2. TunmoBbIe KOHTPOJBbHBIC 33IaHUA U HHBIC MaTECpPpHUAJIbI AJIS TEKyl.l.lei;I aTTeCTallun

TumoBsie 3a1aHus OpeACTaBJICHBI B IIPUJIOKCHUN

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOM(DKyTO‘-IHOﬁ aTTrecTalumn

Tumnosie 3aJlaHusl NPEACTABIICHBI B TPUIIOKEHUN

6.4. Kputepuu oneHUBaHUSs

BannsHO-pelfTuHrOBas cucTeMa OLIEHKH 3HAHUI CTy[IEHTAa MO0 JUCHUIIIMHE BEICTPAMBACTCS HA OCHOBE 0alIOBOI OLIEHKH
Pa3IM4HBIX OPM AEATENBHOCTH CTYACHTOB. J{iIs OLIEHKH 3a4eTa CyMMUPYIOTCS OaJlIbl CEMecTpa M KOHTPOJIbHON 3a4eTHON
paboTHI.

Ha 3agere BeImaeTcs 3aueTHas paboTa U3 5 3a7a4, B3ATHIX M3 BApHAHTOB KOHTPOJIBHBIX padoT, KaX/0€e 3aJaHNe OIIEHUBACTCS
B 8 6annoB. [lomydyeHHbIe Galibl CyMMHPYIOTCS ¢ OanjamMu, MOIY4eHHBIMH 32 IPAKTHYECKHE 3aHITUSL 1 KOHTPOJIbHBIE
paboThl. 3adeT BhICTABISETCS OT 75 OAJIOB.

Ha xonTposeHBIX padotax Nel, 2 cTyneHTy npeuaraeTcst pelnTh ABe 3a1a9l, Ha KOHTPOJIbHOI padoTte Ne3 - Tpu 3amaqm.
KontponsHas paboTa, BEIIOTHEHHAS CTYICHTOM, OIICHUBACTCS MO 8-MH OaIbHOH IIKale, PyKOBOACTBYSCH IIPH ATOM
CIIeTYFOIIUMH KPUTEPUAMHU:

CTyneHT rmoirydaeT Ha KOHTPOJIBHBIX padoTax Nel, 2:

8 0anoB, ecy NPaBHIBHO U C TOSICHEHNUSIMH PEIICHBI IBE 3aa4H;

6-7 6aIoB, €CNY PelIeHbI IBE 33/1a4H, HO €CTh HECYILIECTBEHHbIE OLITHOKH;

5 6aJuIoB, eciM pelIeHbl TPH 3aJaul, HO €CTh OIINOKH;

4 6ayToB, €clu MPABUIIEHO ¥ C MTOSICHEHMSIMHU PEIIIEHBI JIBE 3a1a4H;

3 GaJuta, ecM pelIeHbl ABE 3a7a4H, HO €CTh OIINOKH;

2 Gajia, eciy pelieHa oJlHa 3aa4a;

1 Gan, ecy 4YaCTUYHO PEIIeHa OJHa 3a/1aJa.

CTyneHT noiydaeT Ha KOHTPOJIBHOH padore Ne3:

8 6anmoB, eciay NPaBUIBHO U C TOSICHEHUSIMU PELIeHBI TPH 3a4a4H;

7 6ann0B, €CIIU pelIeHb TPU 3a/1a4U, HO €CTh HECYIIIECTBEHHbIE OIINOKH;
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6 6aJIIOB, €CJIM pelICHBI TPH 33J1a41, HO €CTh OIINOKH;

5 6aIoB, €CITU MPABIWIBHO U C TIOSICHEHUSIMU PELICHBI JBE 3a71a4H;
4 Oana, eCiiy pelleHbl JBe 3aJa4u, HO €CTh OIINOKH;

3 Gajuta, eciy pelieHa oJlHa 3a]1a4a;

1-2 GaJut, eciy YaCTUYHO PelieHa OfHa 3a/1ava.

7. YYHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue WznarenscTBoO, Pecypc
JI1.1 | Mak-Konnen A. 1., | BBenenue B TeH30pHBIIH aHAU3 Mockaa : T'oc. 9bC
Kopenes I'. B. (https://biblioclub.ru/index.php?page=book&id=116257) W31-BO (PU3UKO-
MaTeMaTH4eCcKOH
JIHT., 1963
JI1.2 | bopucenko A. 1., BexTopHbIi aHANM3 U HAaYalla TEH30PHOTO UCUYHCIICHHS: yueOHOE M.: Beicu. mik.,
Tapanos U. E. mocoOue JUIs CTYIeHTOB BTY30B 1966

7.1.2. lonoJHUTEIbHAS JIHTEpaTypa

ABTOpBHI, 3arnasue W3naTenbCcTBO, Pecypc
JI2.1 |Uneun B. A, OCHOBBI MAaTEMAaTHUECKOTO aHATH3a: [ydeOHUK I (PU3MIecKuX Mocksa : Hayka,
Mo3usx . T. CIELHATBHOCTEH U (PH3UKO-MAaTEMAaTHUECKUX (HaKyIbTECTOB 1965
YHHUBEPCUTETOB]

7.2. Ilepeyens pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | DnextponHas HHGOpPMaIMOHHO-00pa3oBaTenbHas cpena http://de.ifmo.ru/--books/0051/8/8 1/81 obf 1.htm

92 | O6pa3oBaTenbHBII MaTeMaTHIECKHi caiiT http://www.exponenta.ru/

33 | Caifr no BeICIIEit MaTeMaTHKe IS 3a09HUKOB M HE TOJIBKO http://mathprofi.ru/

24 | Caiit matemaTtuueckoro dakynprera UenlV http://www.math.csu.ru/?
option=com_content&view=article&id=82&Itemid=73

7.3 IlepevyeHb MHGOPMALMOHHBIX TEXHOJIOT Wi

7.3.1 IlporpammHoe o0ecnieyenune

LMS Moodle

MS Office365

Adobe Connect Acrobat

Adobe Reader

7.3.2 IIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

DNEeKTPOHHBIN KaTasor HayaHo# 6nbnmuotekn Yenl'Y [DnekTponHsIi pecype] : 6a3za nanubix / Yenso. roc. yH-T. —
Yenstounck, 1992

eLIBRARY.RU [DnexTpoHHBIH pecypc] : HaydHas dJIEKTPOHHAs OMOINOTEKa [HAyIHOW MEPUOTUKH HA PYCCKOM SI3BIKE |. —
Mockaa, [1999-]. - locTyn K MOJHBIM TeKcTaM mmocie peructparym u3 ceti Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DneKTpoHHBIN pecypc]: cucTeMa TUCTaHIIMOHHOTO 00y4deHus : [0a3a naHHbIX | / Yensno. roc. yH-T. — YensaOHHCK,
[6.r.]. — Joctym u3 cetu Uenl'V miw, mociie perucTpaniy U3 CeTH YH-Ta, U3 JII000M TOYKH, UMEIOIIeH TOCTyI B HHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Haydanas 6ubnmoreka YensiOMHCKOTO roCyIapCTBEHHOTO YHUBEPCUTETa [ DIEKTPOHHBIN pecypc] : [caiit] / YensO. roc. yH-T. —
UYemnsibunck, [2001-]. — Pesxxum mocryma: http://www.lib.csu.ru/ , cBo60AHBIHA. — 3ardI. ¢ KpaHa.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOXYJISA)

1. HGKHI/IOHHaH AyaAUTOpHs C BOBMOXHOCTBIO JICMOHCTPAalluU JICKTPOHHBIX HpeBeHTaHI/Iﬁ IIpu YPOBHE OCBCIICHUA,
JOCTAaTOYHOM JJIA pa60TLI C KOHCIICKTOM.
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2. Mcrioib3ytoTest 3JeKTPOHHBIA YHTABHBIN 31 HaydHo!H Onomuoteku Yenl'yY (aymutopus 206) u yueOHas 1adopaTtopust
BBIYHUCIIUTENBHOHN (Gr3nKH Kadenpsl TeopeTndeckoit Gpu3uku (ayauropus 222) [uIs cCaMOCTOSATENbHON pabOTHI CTy/IeHTa,
OCHAII[CHHBIE IEPCOHATBHBIMI KOMITBIOTEpaMU, MyIbTUMEUHHOM anmapaTypoil. B aynmuropusx obecrieuer JOCTyI K
Pa3ITUYHON CIPaBOYHOM JINTEPAType, SHIMKIONCIHAM, OHOIHOTrpa)MueCKUM U IIOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

3. KoMnbproTepHBIe ”HPOPMAIIMOHHBIE TEXHOJIOTHHU MPEIBIBICHAS HH(POPMAIIHH.

9. METOAMUECKUE YKA3AHMNS JJI51 OBYUAIOIIMXCS IO OCBOEHMIO MCLIUILINHBI (MOIY.JI5)

Y4eOHBIl Kypc CTPOUTCS TAKUM 00pa3oM, 4TOOBI CIOCOOCTBOBATh CO3JAHUIO Y CTYAEHTA MOHATHHHO-TEOPETUUECKOTO SApa
U Pa3sBUTHIO IPAKTUYECKOTO HABBIKA PEIICHHSI MaTEMAaTHIECKHX 3aad.

Jlst yCHemHoro yCBOSHHS MaTepuana CTYIEHTY HE0OX0IMMO TOIydHTh JOCTATOYHOE KOJIMYECTBO OAJIIOB IO CIIETYIOMINM
(dhopmam oOyueHus:

1. JleximonHast popma, KOTopast IIpeAIonaraeT NOCEIeHHe U KOHCIEKTUPOBAaHHE JIEKIHH. JICKIIMOHHBIC 3aHATHS MOTYT
HPOBOJMTHCS KaK B KJIACCHYECKOH (opMe, IpeIoararomiee YCTHOE H3JI0KEHNE MaTeprala IperoaaBaTelieM n
KOHCIEKTUPOBAaHHEM MaTepHaa CTyAeHTaM, Tak u (JopMe CeMHHapa, CTyACHTaM MPEeIaraeTcsi COBMECTHOE PEIICHNE
TEOPEeTHYECKHX 3aJau IIPHU BO3MOXKHOM oMoy npenogasarens. Kpome Toro, yacTb JeKIUH COMPOBOXKAALTCS
MHTEpaKTUBHBIMH MaTepHalaMH JUIs JIy4IIero HOHMMaHHA TeOMETPUYECKOI MHTEpIpETAIMN MaTepHaa.

2. IlpakTrdeckue 3aHATHS IPEII0JIaraeT MOCEICHNE UX CTY/ICHTOM, MOTydeHHe 0aJIoB 3a MOCENIaeMOCTh U BHITIOTHCHNE
KOHTPOJBHBIX PadoT.

CamocrosiTenbHas paboTa MpeAnoaraeT BHIIOJNHEHNE JOMAIIHHUX 3aJaHUH CTYJeHTOM. [l MX BBIIOJIHEHHS CTYACHTY
HEoOX0AMMO HMCIOIb30BaHNE U H3yIEHHE JIUTEPATypPHI 110 3aJaHHOH TeMe B IOTIOJTHEHNH K MaTepHaiaM IPaKTHIeCKAX
3aHsATHi. JloMamHue pabOThI CoAepKaT OT 3 10 5 3a/1a4 IO 3aJaHHOH TeMe. Briarorcst mocie Kaxa0ro MpakTHIecKoTo
3aHATUSA. MaTepran KaXJ0ro MPakTHYECKOTO 3aHATH MPEJICTaBlIeH B 2JIEKTPOHHOM BHJIE Ha CaliTeé MaTeMaTHYECKOTO
(axynpTera http://www.math.csu.ru u B Buzie TBEpABIX KOIHH, KOTOPBIE CTYAEHT MOKET MOIYIHUTh 110 JKETaHHIO.

B xo0/1¢ 0CBOCHHS ANCIUTUTNHEI IPUMEHSIOTCS CIEAYIONIHEe HHPOPMAIIMOHHBIE TEXHOIOTHH!

1. CrnaiiioBble Mpe3eHTaluH JIEKIIUH M0 HEKOTOPHIM TeMaM JUCLHUIUIMHBI (110 YCMOTPEHHUIO MpenoaBaTeis, He
MeHee 6 4acoB).

2. JIucTaHIIMOHHBIE KOMITBIOTEPHBIE TECTHI, pa3MeIlleHHbIe B porpaMMHoi 06o1ouke MOODLE.

3. OpraHu3anus OHJIAWH KOHCYIbTAI[MH U KOHCYIBTALUH C MCIONB30BAHHUEM 3JIEKTPOHHON MOYTHI 1 (HOPYMOB B

COIMATIBHBIX CETSAX.
B ciyaae npumeHeHus 1py 00ydeHHN MCIUTUIMHBI JICKTPOHHOTO 00y4eHUs], IUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHE 00YIarOMUXCSI U TPEHOAaBATENSI OCYIIECTBIISIETCS B PEKUME PEATEHOTO BPEMEHH (OHIAHH-IEKIN
(BeOuHApHI), YaThl, BUACO-KOH(PEPEHIINH U Ap.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa JUCTaHIMOHHOTO 00y4yenus Moodle,
MSOffice365, hopymbl, 37eKTpOHHAS MTOYTA H JP.).

ITpn 0OydeHny NHIl C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHUE, TUCTaHIIHOHHEIC
00pa3oBaTenbHBIE TEXHOJIOTUH MPEIyCMaTPUBAIOT BOZMOXKXHOCTH IIpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYIHBIX IS HUX
(hopmax.

Peanuzanust AMCOUIUINHEI C IPUMEHEHHEM 3JIEKTPOHHOTO 00ydeHHs, IUCTaHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOIOTHH (faee
— 030, J0T) ocymectBnsieTcss HA 0OCHOBaHHUU «[10J105KeHNUS O peann3aui OCHOBHBIX U JIOTIOJTHUTENBHBIX 00pa30BaTebHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHNs U AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUIN rocynapCTBEHHBIH
yHHEBepcHTeTY, «[10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHEIM 00pa30BaTeIbHBIM
nporpamMmMam Beiciero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO A TETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLUILIUH (MOIY/EH), MPAKTHUK, JOMOTHUTEIBHBIX
00pa30BaTeNLHBIX MPOTPaMM MMOCPESICTBOM JIEKTPOHHON HH(pOpMaImoHHo-00pa3oBaTensHOl cpensl T BOY BO
«Uenl'Y». B nckmoanTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aii 00pa30BaTeNbHON IS TEIFHOCTH C
npumeHenueM 20, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPedeHb AIEKTPOHHON HH(OPMALIHOHHO-
00pa30oBaTebHON Cpesibl.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS JUCHUITIJIMHBI OBYYAIOIIIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 31O0POBbSA

OcBoeHME AUCUUIIMHBI MHBAJIUAAMU U JMLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbS OCYLLIECTBIISIETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEJACTB M TOJO WH(GOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM IO OOYy4EeHHIO MHBAIHUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
Yenl'Y 1o 3ampocy o0ydaromerocs.

1. MoOunpHBIe cHelragbHbIe TEXHUYECKHE CPENICTBA JUIS JIMII ¢ HAPYIICHUSMH 3PEHHS: ITOPTATHBHBINH KOMIBIOTEP
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ curresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 31eKTpOHHBIC YBEIMYUTENN ISl YAAJICHHOTO IPOCMOTpA; BUJCOYBEIMYMTENN IMOPTAaTUBHBIC, THIOMIEEp;
(G POBEIE TUKTOPOHEI.

2. MoOunbHEIE CHEIUAIbHBIE TEXHUYECKHE CPEJCTBA JUIA JIMIl C HApYIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TMIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; pamuokiaccel «CoHeT-PCM» ¢ mepenaTuukom,
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3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(MOPMAIMOHHAS A CIabOCHBIIaNX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IPOrpaMMHPYEMBIC CIyXOBBIC aImapaTsl
WHJIMBHUYaJIbHOTO ITOJIb30BAHHS.

3. AccuctuBHbIE WH(DOPMAIMOHHBIE TEXHOJOTHM: IPOTPaMMHOE OOECIICUCHHE SKPaHHOTO IOCTyHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIHYCHHS; IPOTPAMMBI PEYEBOTO CHHTE3a JUII KOMIIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBI PEUEBOTO CHHTE3a ATl MOOMIBHBIX YCTPOICTB; SKpaHHAS KJIABHATYpa; SKpaHHAs JIyIa.

ITpn HeoOxoaMMocCTH Ul OOYYAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHYECKHX HWIIH
ma00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE TPOrpaMMHOE obecriedeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBble CHHTE3aTOPHI, SKPAHHBIE JIYIIHI).

B yueOHble aymutopuu obecneuuBaeTcsi OECHpPENSTCTBEHHBIM OOCTYN Ui OOyJalolMXCs HMHBAIUIOB U OOyJaromUXcs ¢
OTpaHMYECHHBIMH BO3MOXHOCTSMH 3I0pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMH
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJaIOmUXCS C yIeToM
HapyLICHUH UX 3J0POBbL.

Jnst ocBOEHMS IMCLMIUIMHBI MHBAJIMAAM M JIMIAM C OTPaHMYEHHBIMHM BO3MOKHOCTSMH 3JI0POBbsSI IPEIOCTABISIETCSl AOCTYI K
MeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAyIHOH OMONMOTEKH
Yen'Y wnu 31neKTPOHHO-OMOJIMOTEYHBIX CHCTEMaX, C IIOMOLIBIO CHEHHAIBHBIX TEXHHYECKHMX M IPOIPAMMHBIX CPEACTB
(pabodee MecTO ISl HE3PAUEro IOJNB30BATENs ¢ MPOrPAaMMHBIM OOecIieYeHHeM SKPaHHOTO AOCTyHa ¢ cHHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypod Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3/elisioieil KJIaBHIIH
HaKJIAIKOM).

YueOHO-METOANUECKIE MaTepHanbl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBS MTPEAOCTABIIIOTCS B (popMax, aTalTHPOBAHHBIX K OTPAHUYCHUAM X 3A0POBBS M BOCHPHUATHS HH(POPMAIIHH:

Jlnist I ¢ HapyIIeHMSIMH 3pSHUS:

- B [Ie4aTHOH opMe YyBETHUSHHBIM MIPHUPTOM,

- B (popMe 3NEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meqatHo# (opme mpudTom Bpaitms.

Jnst nuit ¢ HapyIeHUsIME CITyXa:

- B Ie9aTHO opme,

- B (hOpMe 3IIEKTPOHHOTO JOKYMEHTA.

JUst ui ¢ HapyIeHUIMH OHOPHO-JIBUTATEIBHOTO alapaTa:

- B IeYaTHOH Gopme,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B popme ayamodaiina.

JlaHHBI TepeyeHb MOKeT ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTa O0YYaIOIINXCSL.

Jlns MHBANMWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM [AMCHMIUIMHBI HHBalMJaMH W JHMIOAMH C OTPaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBS  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wHAMBHOyanpHOW paboToif TompasymeBaeTcss 1Be (OPMBI  B3aWMOJICHCTBUS C
Ipero/iaBaTeNeM: HWHAUBHAyanbHas ydeOHas pabora (KOHCYIbTanWH), T.€. JMONIOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MarepHala W YIIyOJI€HHOE H3ydeHHE MaTepuaja C TeMH OOyJalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyaTbHass BOCIUTATEeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCYIBTALMHM HAIPABICHBl HA WHIWBUIYATH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTAaKTa MEXAy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommmcs ¢
OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpn mpoBexeHNMH NPOLEAYPHI OLECHUBAHMS PE3YIbTATOB OOYYEHHS WHBAJIMWAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMHU
3I0POBBSl IO JUCHHUIUIMHE OOECIICYMBACTCSA BBINOJIHEHHE CIEAYIOMINX ONOTHHUTEIBHBIX TPEOOBAaHHWH B 3aBHCHMOCTH OT
UHIVBHIYAIBHBIX 0COOCHHOCTEH, 00yJIatOmIXCs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS MPOLEAYphl OLCHUBAHMS IPENOCTABISICTCS B AOCTYMHOH (opme (ycTHO, B
MHUCBMEHHOI (hopMme, B TMCbMEHHON (opMe mpudToM bpaiiis, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIOIEPEBOAUNKA);

6) nocrymHas (opma NMpesoCTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH (opme, B medaTHOH opMe yBETHIECHHBIM
mpudTom, B meyatHoi Gopme mpudrom bpaiins, B popme 3MEKTPOHHOTO AOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BaHUEM CYpOTIEPEBOIA);

B) JocTymHas (opMma TpeToCTaBIeHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HOHChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHNEM YCIIYT ACCUCTEHTA, YCTHO).

IIpu mpoBexeHNWHM NPOLEAYPHI OLECHHBAHMS PE3YITATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH
3[0POBbSl TIPEAYCMATPUBACTCS HCIIOIb30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOIMMBIX MM B CBA3M C MX WHIWBHIYaJIbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemocTaBiieHbl YenlY wiam MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeacra. Ilpy HEOOXONMMOCTH MHBAIMAaM M JHMIAM C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 310POBbS IIPENOCTABISIETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENYypa OLCHUBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JICITUTUIMHE MOYKET POBOINTHCS B HECKOJIBKO 3TAIlOB.

IMpoBeneHne npoLexypsl OIEHHBAHHUS pPE3yIbTaTOB OOYy4EeHHWS WHBAIUIOB U JHI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI JIOIYCKACTCsI C UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.
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Ipuioxenune

KonTtpoJsbnas padora Nel
Tema: MnnekcHbie 0003HAYECHMS TEH30pa U JIOKAJIbHBIN Oa3uc.

BapuanTt Ne 1

1. JIaHbI TEH30PBI:

0 -5 3 3 -10
a;=|1 0 4} b=l-4 1 2| ' =1,02).
2 -1 0 -3 0 6
OnpeeuTe TEH30PHbIE BEIMYNHBIL L.1. a, b’ 1.2. b, -c*

2. IlocTpoiite noKanbHbIA 0a3uc chepuyecKoi CUCTEMbI KOOPAUHAT B TOUKE
T V4 .
Alr=30= 2973 OmnpeenuTe BEKTOPHI IOKAIBHOTO 0a3rca v CAeIanTe

PUCYHOK.

KonTpoabnas padora Ne2
Tema: Onpenenenue TeH30pa.

BapuanT Ne 1.

1. U3BeCTHBI KOMIIOHEHTHI TEH30Pa B cTapoii cucteme koopauuat Ox!x2x?

0 0 O
Q/'=/2 0 0| uMaTpuua npeodpa3oBaHuUs
0 4 0
0 0 4
Koopz[HHaTA:(Ai"')z 0 -2 0
-3 0 1

Haiiute KOMIIOHEHTBI TeH30pa O, B HOBBIX Ocsix Ox' x?x?.

2. Onpenennute KOMIIOHEHTHI J€KAPTOBOIO TEH30pa 2 paHra
010

P. =12 0 2
010
B HOBBIX OCSIX, ITOJIYYEHHBIX ITyTEM MOBOPOTA CTAPBIX JEKAPTOBBIX
KOOPIMHAT Ha yroy 45° OTHOCHTEIBHO OCH X, -



Kontpoabnas padora Ne3
Tema: DyieMEHTBI BEKTOPHOTO aHAJIA3A.

BapuanTt Ne 1.

1. Jlansl TeH3o0pbl niepBoro panra b; = (1; 2; 3) u d; = (-2; 3; —1). Haitgure
KOMITOHEHTHI TEH30PHBIX BhIPAKCHU

1.1. S[ij]k'bi°dk
1.2. fixs = by-ds

2. JlaHO BEKTOPHOE IOJe P(M ) = ril R 2 ¥ W cKalspHOE HoJIe
yz X Xy
@(M) =In(xyz). Hanaure 3HaueHus BeIpaKeHUH

2.1. (grad @) x (rotﬁ),
2.2. grada’ivﬁ.
3. JIoKaxXuTe, 4TO JUIS IPOM3BOJILHOTO BEKTOPA (I BBITOJIHSIETCS PABEHCTBO
= ok
r,-(axr')=0,

— —

€CIM 7, , ' — JOKAJIbHBIA U B3aMMHBINA 0a3UChl KDMBOJIIMHEHHOW CHCTEMBI

KOOpAUHAT.



28.03.02 HanounHn:xeHepus, npopuaib HaHoTexHo/I0rMu B MaTepraIoBeIeHNH,
BekTopHBIil 1 TeH30pHBII aHaIu3, 2022 rox Habopa, ouHas (popma 00ydeHH s

[IpopexTop mo yueOHoii pabote yrBepxaeHo 30.05.2022  B.E. ®enopos

VY4eHbIM cOBETOM (U3NIECKOTO (PaKyIbTeTa

[Iporokon 3aceqanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

dbusnueckoro pakyapTeTa COIIacOBaHO J.A. 3axapbeBuu

33C€I[3HI/IGM Ka(l)e}lpbl BBIYHUCJINTEIbLHOH MEXaHUKH U I/IH(l)OpMaIII/IOHHbIX TEeXHOJIOTr Ui

[Iporokon 3aceqanus Ne § ot 28.04.2022

3aBenyromuii kadeapoi COIIaCOBAaHO O. H. JlemenTtbeB

ABTOp (COCTaBUTEIB) B.C. Cypos

CrpykTypa padoueii mporpaMMsbl COOTBETCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1



