[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

PV0: Anvbaes Tumyp ﬂa]?\gfgl’%l-II/ICTEPCTBO HAYKH U BBICIHIETI'O OBPA3OBAHMUSA

[lomkHocTb: Pektop KHA

[ata nognucanus: 14.07.2023 08:50:31 POCCHUCKOH (I)EI[EPAHI/IH
VhkansHb @ aepasBHoe: FOCY IapCTBEHHOE OIOIKETHOE 00pa30BaTEILHOE YIPEKIEHUE BEICILIETO
cel8edss 3680[)336%’;3%60&8]13%5 &K A 3AncKit HAIMOHAIBHBIN HCCIIeN0BATEIbCKHI TeXHNUECKHIA

YHUB

epcuret uM. A.H. Tynonesa-KA»
(KHUTY-KAN)

Yucrononbckuit punman «Boctox»

VYTBEPXJIEHO:
VYuensiM coBetoM KHUTY-KAU
(8 coctase OI1 BO)

PABOYAS ITPOI'PAMMA

UCIAIUINHBI

b1.0.14 luckperHass maTeMaTrnka

(unoexc u HaumeHo8aHUe OUCYUNIUHBL NO YYCOHOMY NAAHY)

KBanudukanus: OakanaBp

(6axanasp, cneyuanucm, umdicenep, Mazucmp)

dopma o0ydeHUS: O4YHast

(ouHnas, ouHO-3A0UHAS, 3A0YHAS)

Hanp ABJICHHC ITIOATI'OTOBKH / CIICOUAJIbHOCTD

09.03.01 UudopmaTuka u BHIYUCIUTENbHAS TEXHUKA

(koI ¥ HANMEHOBAaHUE HATIPABJICHHUS IOJATOTOBKH / CIICIIHATEHOCTH)

HanpasneHHocTs (po¢uiib)

BoerunciurenbHbie MalllMHbI, KOMITIJIEKCBI, CUCTEMbI U CETU

(HaMeHOBaHME npouis, cneyuanu3ayull, MarucTepPCKoi mporpaMMbl)

Yucronoiw 2023






1 AICXO/JHBIE JAHHBIE U KOHEUHBIN PE3YJIbTAT U3YUYEHUS JUC-
HUIIJINHBI

1.1 Iesap u3y4yeHus: AMCHUTIIHHBI

OCHOBHBIMU HEJSIMHU U3YUYCHUS JTUCHUTUIAHBI SABJISIIOTCS:

o OBJIaJICHUE OCHOBHBIMU TMOHSITUSIMU JTUCKPETHON MaTeMaTUKU U METOJaMH
JTUCKPETHOTO MOJCIIUPOBAHUS, TAKUMHU KaK MHOXXECTBA, OTHOIICHUS M (HYHKIIMH, anre0-
pandecKkue CTPYKTYpbl, OyieBbl (PYHKIIMU M pPEATU3YIONIUNE MX JIOTHUYECKUE YCTPOUCTBA,
AJIEeMEHThl KOMOMHATOPUKH, TEOPUs TpadoB U Jp.

o dbopMHUpOBaHUE MPEACTABICHUS O MECTE M POJIU JUCKPETHOM MAaTeMaTUKU B
COBPEMEHHOW HayKe, TEXHUKE U MPOU3BOJCTBE; BOCIUTAHUE MATEMATHUYECKON KYJIbTYPBHI;
Pa3BUTHE JIOTHYECKOTO MBIIIUIEHUS, OBJIaJICHUE TEXHUKOU JOKa3aTeNbCTB; ((OPMUPOBAHUE
HaBBIKOB HAYyYHOTO UCCIICIOBAHUS U CAMOCTOSITENIbHOM paboThI;

o OCBOEHHE JIOTMYECKUX OCHOB Kypca U MOJTOTOBKA K UX HCIIOJIb30BAaHUIO TIPU
M3YUYCHHUU JPYTUX €CTECTBEHHOHAYUYHBIX U CIEUHUAJIBHBIX NUCIUIUINH, a TaKKe B Ipodec-
CHUOHAJIbHOM JEATEIbHOCTH.

1.2 3agauyn IMCHHUILITHHBI

OCHOBHBIMM 3ala4aMHU JUCLUIIIIMHBI SABJISTFOTCS:

o npuoOpeTeHue 3HaHWM, yMEHUH U (OPMHUPOBAHUE NMPAKTUUECKUX HABBIKOB
pa3pabOTKU M aHaM3a AITOPUTMOB HaJ OOBEKTAMH JAMCKPETHOW MaTeMaTHKU; 3HAHUE
CIoco0OB 3a/1aHUsI, CBOMCTB MHOXECTB, OTHOIIECHUM, (PYHKIUN U OTOOpaXE€HUM; 3HAHUE
KAaHOHUYECKHX (POpM MpEeJCTaBIEHUS, METOJAOB MpeoOpa3oBaHusd U MUHUMH3ALUU Oylie-
BbIX (DYHKIIMI; MpuoOpeTeHue CTyJAEeHTaMU HABBIKOB HCIIOJIb30BAaHUS METOJIOB JTHCKpPET-
HOI MaTeMaTHKU MpU PEIICHUH 3a/1ad CUHTe3a IU(POBBIX YCTPOUCTB U pa3pabOTKe Mpo-
IrPaMMHOTO OOECIeYeHUs; 3HAaHUE METOJOB OCYIIECTBJICHHS omepauuid Haja rpadamu u
BBITIOJIHEHHSI KOJIMYECTBEHHBIX OLEHOK UX XapaKTEPUCTHK;

o YMEHHUE UCIOJIb30BaTh CUMBOJIMKY TUCKPETHOM MAaTEMAaTUKH JIJISl BBIPAKECHHUS
KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOIICHUN OOBEKTOB, MPUMEHSATH MOJAETH AUCKDPET-
HOM MaTeMaTHKH JJIsl PEeLIeHUsS] MPAKTUYECKUX 3a/1ay, OOBSICHATh MOJyUYECHHBIE PEe3yJbTa-
ThI, JIEJIaTh BBIBOJIBI U JOKA3bIBATh 000CHOBAHHOCTh CBOMX CYXICHMUIA;

. TOTOBHOCTh K OCBOEHHIO CIIETYIOIINX €CTECTBEHHOHAYYHBIX U CIIELHATbHbIX
JTUCIUIUIMH.

1.3 Mecto aucuumiuabl B crpykrype OII BO

JucrummHa «JluckpeTHas MaTeMaTHKay OTHOCHUTCS K 00s3aTebHOlN yacTu bioka
b1 obpasoBarenbHOl porpaMmbl OakanaBpa.

1.4 O0beM IMCHUNJIMHBI M BUbI Y4e0HO padoThl
O0beM AUCHUIIIMHBI (MOJYJISI) B 3a4€THBIX €IMHUIAX C yKa3aHUEM KOJUYECTBA
aKaJIeMUYECKNX 4YaCOB, BBIJICIICHHBIX Ha KOHTAKTHYIO padOTy 00ydYaromuxcs ¢ mpemnoja-



BaresieM (IO BUAAM Y4YeOHBIX 3aHSATHN) W HAa CaMOCTOSTENIbHYIO PaboTy 00Yy4aroIIuxcs
npeacTaBiieHsl B Tadmure 1.1

Tabnuma 1.1 — O0beM AUCHUTUIMHBI (MOAYJS) ISl OYHON (OPMBI 00YUCHHUS
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1.5 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00Y4eHHUS M0 JUCHUIINHE

[Ipouiecc m3ydyeHus: NUCLMIUIMHBI HAmpaBieH Ha (OPMUPOBAHHE KOMIIETECHIIMM,
MpeACTaBICHHBIX B Ta0muue 1.2.

Ta6nuna 1.2 — @opmupyeMble KOMIETEHIIUN

Ko
A Pe3ynbpTaThl 00y4eHuUs MO AUCHUIIIUHE
KOMITE- HanmeHoBaHMe KOMITETEHITHN
(Momymio)/mpaKkTHKe
TEHIIUU

YK-1 CrniocobeH ocymiecTBIATh MOUCK, Kpu-  [MI-1yk-1.

TUYECKUI aHAJIU3 U CUHTE3 nH(popMma- |3HaeT METOAUKH cOopa u 00paboTKK MHpOpMa-
LIUH, TPUMEHATh CUCTEMHBINM MOJX0  |IIMU; aKTyalbHbIE POCCHUIICKHE U 3apyOexKHbIe
JUTSL pEIICHHUS TIOCTABICHHBIX 33124 UCTOYHWMKH WHpopMmanuu B chepe mpodeccuo-
HAJIbHOW JIeTeIbHOCTH; METO/I CHCTEMHOT'O aHa-
nm3a

N-2yx-1.

[IpumeHsier MeTOIMKH TMOUCKa, cObopa u obpa-
00TKM WHGOPMAIMH; OCYIIECTBISIET KpPUTHYE-
CKUH aHalIM3 U CHUHTE3 MH(OpMAlLUH, MOJIy4eH-
HOW U3 pa3HbIX HICTOYHUKOB




NJ1-3yk-1.

Bnaneer meTomamu moucka, coopa u 00paboTKH,
KPUTHYECKOTO aHAJIN3a U CUHTE3a HHPOPMAIUH;
METOJIMKON CUCTEMHOTI'O TIOJIX0a JIJISl PEIICHHS
IIOCTABJICHHBIX 3a1a4

OIIK-1

CnocobeH NpUMEHSITh €CTECTBEHHOHA-
YUYHBIC ¥ OOIICHH)KEHEPHBIC 3HAHMS,
METO]Ibl MATEMAaTUIECKOTO aHaIN3a 1
MO/JICIIMPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS B
poheCCHOHATILHOM JIeATEIILHOCTH

NJI-1onk-1.
3HaeT OCHOBBI MAaTeMaTHUKH, (PU3MKH, BBHIYMCIIU-
TEJIbHOM TEXHUKHU M TPOrPaMMHUPOBAHUS

N-20nk-1.

YMeeT pemarh CTaHAapTHblE MpopecCHOHATb-
HBIC 3aJ1a4Yu C HpI/IMeHeHI/IeM eCTeCTBeHHOHayq-
HBIX U OOIe-UHKEHEPHBIX 3HAHUI{, METOJI0OB Ma-
TEMaTHYECKOTO aHAIN3a ¥ MOJEIUPOBAHKS

NJI-3omnk-1.

Biianeer HaBbIKaMU TEOPETUYECKOTO U AKCIIEPU-
MEHTAJILHOTO UCCJIEI0BaHMS 0O0BEKTOB Mpodec-
CHUOHAJILHOM NIeITEeIILHOCTH




2 COAEP)KAHME JUCIIUIIJIMHbI

2.1 CTpyKTypa AUCHUILIHHBI (MOLYJISA)

CopeprkaHre TUCUMILTMHBI (MOAYIS), CTPYKTYPUPOBAHHOE 1O TeMaM (pas3zaesiam), ¢
yKa3aHHEM OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJIEMUYECKUX YaCOB M BHJIOB yUEOHBIX 3a-
HATUW NpUBEJEHBI B Ta0muue 2.1.

Tabnuna 2.1 — Pa3aensl IucUIuIMHbL (MOIYJIsA) M BUABI Y4EeOHOM paOoOThI
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1. Beenenue B IMCKpPETHYIO MaTeMaTUKy. MHOXe- 18 6 6 6
CTBA, OTHOIICHHS U (PYHKIIMH.
2. AnreOpandecKkne CTPYKTYPHI. 20 6 6 8
3. byneBsl GyHKIMH. 34 10 12 12
4. DneMeHThl KOMOMHATOPUKH. 14 4 2 8
5. I'pader. O630p NpUIIOKEHUI TUCKPETHON MaTe- 22 6 6 10
MaTHKH.
KypcoBast pabota/mpoexT - -
ITpomesxyTouHas arTecTanus 36 36
Hroro 3a cemecTp 144 32 32 80
HToro mo mucuuniinze 144 32 32 80

2.2 Coep:kaHue pa3iejioB IMCHUIIMHBI (MOTYJIA)

1. BBenenue B TUCKPETHYIO MaTeMaTUKy. MHOXeCTBa, OTHOIICHUS U (DYHKITUH.

3ajaHre MHOXKECTB U onepanuu Haj HUMU. Beenenue. Ponb guckpeTtHol matema-
TUKW TpU pa3pabOTKe W IKCIUTyaTallud TeXHUYecKux cucteM. CrocoObl 3aJaHusi MHO-
xecTB. Onepainuu 00beTMHEHHS, IEPECEUCHHSI, PA3HOCTH, JIOTIOJIHEHHSI U JIEKapTOBa MPo-
u3BeaeHus. PazOuenne MHOoxkecTBa. OTHONICHNUS M MX CBOWCTBA. bUHApHBIE OTHOIICHMS.
Crioco0bl 3a1anns OuHapHBIX OoTHOIIeHU. Onepanuu Haj oTHOIeHUsIMU. CBolicTBa OH-
HapHBIX OTHOIICHWM M OIlepallMi HaJa OTHOIICHUSIMH. Pa3omenus. OTHOIIEHHE SKBHUBA-
nentHocTH. DakTop-MHOKecTBO. OTHOmEHNEe nopsaaka. Dyaknuu. Onpenenenne GyHK-
1uu. YactuaHo U BcroAy onpenenéunas GyHkuus. IHbEeKIus, CIOPhEKINUS U OUEKITHSI.

2. AnreGpandeckue CTPyKTYpHI.
Omneparuu, TpeaIuKaThl U anredpandeckue CTPYKTyphl. Alredpandeckue CTPyKTY-
pBl. AnreOpbl, MOoAenu. 3aMbIKaHus U TonanreOpbl. MopdusMbl anrebpandeckux CTPyK-
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Typ. Anreopsl ¢ onHou omeparueid. [lomyrpynmel. Monouasl. I'pynmbl. [uknnueckue
rpynnsl. CBoiicTBa anredp ¢ oaHoi omepauuei. [lpumepsr anredp. AnreOpsl ¢ IByMs
onepauuamu. Konbua. O6nactu nenoctaocty. [lons. CoiicTBa anredp ¢ 1ByMs OInepanm-
amu. [Ipumepsr anre6p. Pemerku, OyneBol anreOpsl, MaTpouabl. OrpaHUYEHHBIE PEIIETKH.
Pemerku ¢ gomonHeHnemM. YacTHUHBIN OPAIOK B pemieTke. bynera anredpa — quctpuoy-
THUBHAsI OTPAaHUYEHHAs peneTka. MaTpousl.

3. byneBsl pyHKIINH.

byneBwl pynkiuu. CroiictBa OyneBbiX (yHKIMNA. ByneBbl Uiu nepexiovarebHbIe
¢bynkuun. CriocoOsl 3a1anus. byneBbl (GyHKIIMM OJHOM M JBYX NEPEMEHHBIX, UX CBOM-
cTBa. ['eomerpuueckoe mnpejacTaBieHue OyneBbix (yHKUMA. PaBHOCHIBHBIE (OPMYIBI U
paBHOCHWJIbHBIEC MpeoOpazoBaHusi. GopMbl TipeacTaBieHus OyneBbix GyHKuun. Hopmans-
Hble (pOpMBI Tpe/icTaBleHus. JIN3bIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMATbHbBIE (POPMBI.
KoHctutyeHTsl enuuuiibl 1 Hys. Paznoskenue OyneBbix (GyHKIMMA 1Mo nepeMeHHbIM. Co-
BepieHHble Nu3bIOHKTUBHBIE (CJIH®) u coBepiiieHHbIE KOHBIOHKTHUBHBIE HOPMAJIbHbBIC
dbopmer (CKH®). Tlepexon ot CIIH® k CKH® u Haob6opotr. Munumuzanus OyJeBbIX
¢byukiuit. OCHOBHBIE TOHSTUSA U OMNpEISTCHHUS: 3aadya MUHUMU3AIUU;, UMIUIMKAHTAa U
MpocTasi UMILUIMKAHTa; COKpallleHHas, TYNMUKOBas M MHUHUMAabHas (DOpPMBI; omeparuu
AJIEMEHTAPHOIO W HEMOJIHOTO CKJIEWBAHMSA; omnepauus noriomenus. Meroasl KsaiiHa u
Mak-Knaccku. MuHuMu3anus He MOJHOCTBIO ONpeneNeHHbIX (yHKUM. MUHUMH3ALUs
KOHBIOHKTUBHBIX HOPMaJIbHBIX (opM. DYHKIIMOHAIBHAS MMOJHOTA U 3aMKHYTOCTh. Ompe-
nenenre (GyHKIUOHAIBHO TMOJHOW cUCTeMbl OyieBbiX ¢yHKIuH. [Ipumepsr ¢yHKIHO-
HaJIBHO TOJHBIX CHUCTeM OyneBbIX (yHKIMM. BaxkHeime 3aMKHYTbIE KIacChl OyJEBBIX
¢bynkuwmii. Teopema o dhyHKIMOHATBHOM MToTHOTE. DyHKIMOHATBHAS AeKOMTIO3UIUs. Bu-
76l (QYHKIIMOHATBHOW fgexkommosunmu. [Ipocras paznenutenbHas nekommosuius. Paszne-
JITEJIbHASA IEKOMIIO3ULIUS KPATHOCTH K.

4. DnemMeHThl KOMOMHATOPHKHU.

[IpaBwio cymMmbl U nipousBeieHus. BeIOOpKH, nmepecTaHOBKH, coueTanus. bunomu-
anbHas Teopema. Paz0uenus, noJuHOMHUANIbHAS TeopeMa. MeTo | BKIIOUEHUSI U UCKITI0Ye-
HUSL.

5. I'padbr. O630p NPUIOKEHUN JUCKPETHON MaTEMATUKH.

3aganue u xapakTepucTuku rpados. Onepauun Hajg rpadgamu. CBsS3HOCTH TpadoB.
Buner rpados. I[loarpadsr. Crenenn BepmmH. MapmipyThl, ey U UKL PacctosHue
Mexay BepimHamu. M3omopdusm rpadoB. YHapHbIe 1 OMHapHBIC omepanuu Haj rpada-
mu. Jlononnenue rpada. Yaanenue u nobaBiIeHUE BEpIIUH. Y IajJeHUE U J00aBICHUE pe-
oep. O0vequnenue rpadoB. KoMmoHeHTHI ¢BSI3HOCTH. CBSI3HOCTh OPUEHTUPOBAHHBIX Tpa-
¢oB. Matpuriipl rpadoB. JlepeBbs. DiliepoBbl M TaMUILTOHOBBI Tpadbl. MaTpuIlhl CMEX-
HOCTH, MHITUICHIINN ¥ JOCTIKUMOCTH TpadoB. Mx cBoiicTBa. JnameTrp u paguyc rpada
(mepesa). [lepeBbss MUHUMAaIbHOM CymMMapHOW Mepbl. OpueHTHpOBaHHBIE JAepeBbs. bu-
HapHbIE JIepEBbsl. DUNEPOB LUK, 1enb, rpad. Kpurepuii sitnepoBoctu rpada. ['amunbro-
HOB IIMKJ, IIENb; TaMUJIbTOHOBBI rpadbl. Kputepun ramunbToHOBOCTH rpada. [1nockue u
iaHapuele  Trpadbl.  3amauun 0 MUHUMaNbHBIX Mapuipytax. Onpenenenusi. Kpurepuu
iaHapHocTu rpada. 3ajmauyn 0 MUHUMAaJIbHBIX MapuipyTtax. [louck Mapmipyra B rpade.
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[Torck MapuIpyTOB ¢ MUHUMAJIBHBIM YUCJIOM pedep. MuHUMaNbHbIE MapIIPYThl B HArpy-
*KeHHBIX Tpadax. [IlpumMeHeHre METOA0B TUCKPETHON MATEMATHKU MPU MTPOECKTUPOBAHUH.
Pa3zpabotka 3(¢heKTHBHOTO MaTeMaTH4YEeCKOro, MPOTPaMMHOI0, HH()OPMAIIMOHHOTO U
TEXHUYECKOTO 00€CIeYeHUsI HA OCHOBE METOJIOB JUCKPETHOW MAaTEMATHUKH.

2.3 KypcoBasi padora (KypcoBoii IIPOEKT)

KypcoBas pabota (KypcoBO# MPOEKT) MO JUCHUILINHE «J{HCKpeTHas MaTeMaTHuKa»
y4eOHBIM TUTAHOM HE TIPEAYCMOTpPEHA.

3 OLEHOYHBIE MATEPHAJIBI MO OCBOEHHUIO JUCIUIIJINHBI
(MOJYJIST)

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIeUHMBACT OIICHWBAHHE XOJla OCBOCHHS
JTUCIUTUIMHBI (MOIYJIA).

[IpomexyTouHas arTecTaius obecriedynBaeT OICHUBAHUE TIPOMEKYTOUHBIX PE3Yilb-
TaTOB OOYYEHUS 10 AUCITUIIIHHE (MOIYJIIO).

KOMIUTIEKT OIIEHOYHBIX MaTepHajoOB IMPEJCTaBISICT COOOW COBOKYIHOCTH OIIEHOY-
HBIX CPEACTB (KOMIUICKC 3aJlaHWi Pa3IUYHOTO THIIA C KJIFOYaMH MPABHIBHBIX OTBETOB,
BKJTFOYAs] KPUTEPHUH OILICHKH ), HCTIOIB3YEMBIX MPU MPOBEACHUH OIICHOYHBIX ITporexyp (Te-
KYIIIETO KOHTPOJIS, MPOMEKYTOYHON aTTECTAIUN) C IEIbI0 OIICHUBAHUS JOCTHKEHUS 00Y-
YaIOMUMUCS PE3YJIbTaTOB O0YUYECHUS 10 AUCIUILIUHE (MOIYJIIIO).

KoMITIeKT OIeHOYHBIX MaTepHUaioB (TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJIS), He-
00XOIUMBIX JIJISI OIICHUBAHUS PE3YJIbTATOB OCBOCHHS JWCIMIUIMHBI (MOIYJISI) TpEACTaB-
JIEH B BHJIC OT/CJIHHOTO JOKYMEHTA 10 JUCHMIUIMHE (MOIYJII0) M XpaHHUTCS Ha Kadeape-
pa3zpaboTunke B OyMa)KHOM WJIM DJIEKTPOHHOM BHUJIE.

3.1 Ouenka ycneBaeMoCTH 00y4alOMIUXCs

Tekymuii KOHTPOJIb YCIIEBAEMOCTH W MTPOMEKYTOUYHASI aTTECTAIUs 110 JUCLUILIINHE
(MOTyJTI0) OCYIIIECTBIISIETCSI B COOTBETCTBUH ¢ OAINIbHO-PEHTHHTOBOM cructemort 1o 100-
OambHOM 1Kane. [lepecuer cymMMbl OaluIOB B TPaAUIIMOHHYIO OIIEHKY IIPEACTaBICH B
tabmure 3.1.

Tabnuua 3.1 — Illkana oneHKM Ha MPOMEKYTOYHOU aTTeCcTalun

Broipa:xxenue B 6aJ1- CIioBECHOE BBIPAKEHUE CJioBecHOe BbIpaskeHHne
Jax pu (popMe MPOMEKYTOUHOH | mpH (hopMe MPOMeKYTOUHOM
aTTECTAllN - 3a4ET aTTecTAlMU - IK3aMeH
ot 86 10 100 3auTeHo OT1auyHo
or 71 1o 85 3auTeHo Xopowo
ot 51 10 70 3auyTeHo Y10B/IETBOPUTEJIBHO
no 51 He 3aureno He ynoBjieTBOpHTEJILHO




4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 YueOHO-MeTOANYECKOE " uH(pOpMaALIMOHHOE o0ecrneuenue
JTUCIHHUILINHBI

4.1.1 OcHoBHas JIUTEpPaTYypa

1. Jlenonn O. B. JluckpeTHas MaTemaTuka: yueOHO-MeToaudeckoe mocooue / O. B.
Jlenoun, M. A. Tpennna. — Tonpartu: TT'Y, 2018. — 93 c. — TekcT: 2nE€KTPOHHBIN
// JlaHb: AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/139824

2. XonaxoB B. E. [luckpernas matemaruka: yue6Hoe nocooue / B. E. Xomaxos, H.
A. CoxonoBa. — MockBa: UH®PA-M, 2020. — 542 c. — TeKCT: 2JIEKTPOHHBIN. —
URL.: https://znanium.com/catalog/product/1117204

3. INammmes C.B. JluckpetHas marematnka. Kypc JIeKIuii 1y1sl CTy/ICHTOB €CTECTBCH-
HOHAYYHBIX HalpaBJIeHUI MOAroTOBKU: yueOHoe mocobue / C. B. Ilammes. —
Cankr-IletepOypr: Jlanpb, 2019. — 192 c¢. — Tekct: a5ekTpoHHBIN // JlaHb: 31eK-
TpoHHO-OMOMMoreunas cucrema. — URL: https://e.lanbook.com/book/113904

4. Illesenes FO. I1. COopHUK 3a/1a4 IO TUCKPETHON MaTeMaTUKE (ISl MPAKTUYECKUX
3aHATHH B rpynnax): yueoHnoe nmocodue / FO. I1. llleenes, JI. A. Ilucapenko, M.
1O. IlleBenes. — Cankt-IletepOypr: Jlanb, 2021. — 528 c. Tekcr: anekTpoHHbI# //
JlaHb: AIEKTPOHHO-OUOIMOTeUHAs cucTeMa. — URL:
https://e.lanbook.com/book/168500

5. Myxamer3sinoB W.P. BBejenre B AUCKPETHYIO MaTEMAaTHKY: ydeOHOe mocobue /
N.P. MyxawmerssHoB. — Kazans: U3n-s0 KHUTY- KAU, 2018. — 152 c.

4.1.2 lonoJHUTEILHASI JINTEPaTypa

1. Bepexunoii B.B. JluckpetHas matematuka: yueOHoe nocobue / B. B. bepexHoi,
A. B. llTanomnnkos. — CraBponons: CKOY, 2016. — 199 c. — TekcT: 35eKTpOoH-
HbIi1 // Jlans: ANEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/155284

2. HoBukoB @®.A. JluckpeTHass maTeMaTtuka. YueOHHMK i By3oB. — CII6.: Tlutep,
2012.

3. Xarraptu P. Jluckpernas maremaruka ajisi mporpamMmmuctoB. — M.: Texnocdepa,
2014.

4. benoycoB A.U., Tkaués C.b. luckpernas marematuka. — M.: MU3a-80 MI'TY um.
H.D. baymana, 2004. — 744 c.

4.1.3 MeToauvecKkue MaTepuaibl

1. Metoauyeckue ykazaHusl K MPAKTUUECKUM 3aHATHUAM IO AUCIUILIINHE «Jluc-
KpeTHas MaTeMaTUKa» B AJIEKTPOHHOM BHje (MecTo XxpaHeHus Oubnuoreka YD KHU-
TY-KAN).

2. Meroandeckue yka3aHusl 10 CaMOCTOSITEIbHON padoTe (MeCTo XpaHeHus: Ouo-
muoteka YO KHUTY-KAN).


https://e.lanbook.com/book/139824

4.1.4 TlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHI M JIEKTPOHHBIX PeCypcoB,
HCII0JIb3yeMBbIX IPH OCYLIeCTBJICHNH 00pPa30BaTeJIbHOIO NMpoLecca 1o AUCHUILINHE
(Moay.J110)

OpraHu3oBaHO B3aUMOJIEUCTBUE OOYYalOIIErocsl U MPEnojiaBaresisi ¢ MCIOJb30-
BaHUEM JIEKTPOHHOU MH(pOpManmoHHO-00pa3oBaTenbHOU cpeapl KHUTY-KAUN.

1. Myxamer3siHoB U.P. «JluckperHnas MareMatukay [ DIEKTPOHHBIN pecypc]: Kypc
JMCTAHIIMOHHOTO OOYYeHHUs 10 HaIpaBJIeHUIO MOoAroToBku OakamaBpoB 09.03.01 «Mn-
dopmaruka u BeruuciurenbHas Texaukay /| KHUTY-KAW, Kazanp, 2017 — JlocTym 1o
JIOTUHY Y MAPOJIIO.
URL:https://bb.kai.ru:8443/webapps/blackboard/content/listContentEditable.jsp?content
_id=_202458 1&course_id=_12013 1&mode=reset

Unentudukarop kypca: 16 17 Chistopol end Mukhametzyanov dm.pdf

4.1.5 TlepeueHb pecypcoB HH(POPMANMOHHO-TEJTEKOMMYHUKAIMOHHON CeTH
«/HTepHeT», NpodecCHOHAIBHBIX 0a3 JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIX CH-
CTeM, MCIOJb3yeMbIX MPH OCYIECTBJIEHHH 00pPa30BaTeJbHOr0 Mpoiecca mo Jauc-
nUIJnHe (MOIYJII0)

1. DnexTpoHHO-O0MOIMOTEYHAs cucTeMa yueOHOM u Hay4yHou jmuteparypsl. URL:
https://e.lanbook.com/.

2. DIEeKTpOHHO-OMOIMOTEeYHasl cucTeMa ydeOHol 1 HayuyHO# sutepaTypsl. URL:
http://znanium.com/.

3. DaexTpoHHO-0MOMMoTEeYHas cucTeMa y4eOHol u HayuHoU jutepaTypsl. URL:
https://urait.ru/.

4. HayuHo-TexHu4ecKas oubmoTreka KHUTY-KAMN. URL:
https://kai.ru/web/naucno-tehniceskaa-biblioteka.

5. EnmumHoe okHO jgoctyna K HHQopMauuoHHbIM  pecypcam. URL:
http://window.edu.ru.

4.2 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne TUCHUILUIMHBI (MOIYJIsl) M Tpe-
0yeMoe MporpamMMHoe odecrneyeHme

Onucanve MaTepUAIbHO-TEXHUYECKOW 0a3bl U MPOrPaMMHOTO OOECTICUEeHHUs, He-
00X0IUMOTO JIJIsI OCYIIECTBICHHsI 00pa30BaTEIBLHOTO MpoIiecca Mo AUCIUIUIMHE (MOTY-
JII0) TIPUBEICHO COOTBETCTBEHHO B Tabmuiax 4.1 u 4.2.

Tabnuna 4.1 — MarepuanbHO-TEXHUYECKOE 00eCTIeYeHUE TUCIIUIUIMHBI (MOJTYIIS)

HaumenoBanue yueGHOM aynu-
TOpUH, CIELMATN3NPOBAHHON
naboparopuu

HaumenoBanue Buga
y4eOHBIX 3aHATHIA

[Tepeuens He0OX0AUMOTO 000PYTOBaA-
HUA U TCXHUYCCKUX CPCICTB O6y‘IeHI/I$[

JIeKIIMOHHBIE 3aHATHS VYuyeOHast ayautopus JUIsl IpoBe-|YueOHass MeOenb: CTOJbl, CTYNbs s
JEHUS 3aHATUH JIEKIMOHHOIO|00yYaroUuXcs; CTOJd, CTYN ISl Mpero-
TUNA, 3aHATUH CEMHHAPCKOIO|1aBaTelis, J0CKa / MHTepaKTUBHAs 10CKa
TUMA, KOHCYJIbTAIMM, TEKYILIETo|Win

KOHTpOJIS, MPOMEKYTOYHON aT-|MyJIbTUMEIUNHHBIN TPOEKTOP, IEPCO-
TeCTallH HaJIbHBIN KOMIIBIOTEP, CUCTEMA 3BYKO-
BOT'0 CONPOBOXKJICHHSI OTOOpaKaeMBbIX

10



https://e.lanbook.com/

BHUACOMATCpHaIOB

HpaKTI/I‘leCKI/IC 3aHATUA

VYuebHas ayauTopus Ui MpOBe-
JICHUs  3aHATHM  JIEKLUOHHOI'O
TUINA, 3aHATHA CEMHHAPCKOIO
TUIA, KOHCYJIbTALUW, TEKYILEro
KOHTpOJIS, NPOMEXKYTOYHOU at-
TECTaLUU

YyeOnast mMeOelb: CTOJBI, CTYJNbS IJIS
00y4JarOIUXCs; CTOJN, CTYJ IS MPEro-
JaBaTelisd, Jocka / MHTEpaKTUBHAs JOCKa
WIH

MYJIbTUMEAUNHBINA TPOEKTOP, EPCO-
HaJIbHBIM KOMIIBIOTEP, CUCTEMA 3BYKO-
BOT'O COITPOBOXK/ICHUS OTOOpaXKaeMbIX
BHJIEOMATEPHAIIOB

CamocrosrenbHas pabora

Aynuropus JUisl CaMOCTOSITENb-
HOM pabOTHI

bubnuoreunsiii GoHA: meyaTHble H3/a-
Husa u ObC

paboune mecta, o6opynoannbie [I9BM
¢ BbIxoqioM B uHTEpHET (Wi-F1), MDY,
MIPUHTEP

Tabnuna 4.2 — JIuneH3noHHoe U CBOOOJIHO paclpocTpaHseMoe MporpaMMHOe oOecrie-
YeHHEe, B TOM YHUCJIE OTEYECTBEHHOTO MPOM3BOJICTBA, UCIIOIB3YEMOE MPH OCYIIECTBIIC-
HUM 00pa30BaTeIbHOTO Mpoliecca Mo TUCIHUILUTHHE

No
n/o

HaumeHoBaHMEe TPOrpaMMHOTO
obecrieueHns

IIpousBoaurtens

Crioco0 pacnpocTpaHeHus
(JIM1IEH3MOHHOE UJI CBO-
00JTHO PacCIPOCTPAHIEMOC)

1 Microsoft Windows
Microsoft Office

JInueusuonHoe
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5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBI (MOIYJIST) 1JIs1
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMM 3JIOPOBbLSI 1 UHBA-
JUI0B

OO6ydeHue 1o AMCIUILIMHE (MOIYJI0) OOyYaloMUXCS C OTPAaHUYCHHBIMH BO3-
MOHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOr0 Pa3BUTHS, WHIUBUAYAIBHBIX BO3MOKHOCTEH M COCTOSIHUS 3JI0POBbS Ta-
KHX 00yYaroIuxcsl.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U MHBAJIHUJIOB Op-
TraHU3YyeTCs KaK COBMECTHO C JIPYTUMU OOYyYaIOIUMUCS, TaK U B OT/ICJIbHBIX TPYyIIIaX.

Jnst U1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSi M MHBAJIUJIOB MpENY-
CMOTPEHBI JOTOTHUTEIIbHBIC OIICHOYHBIE MaTePUaIbl, IEPEUCHh KOTOPHIX YKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3J10POBbsI U HHBAJIWJIOB
BI/I,I[BI JOITOJIHUTCIIbHBIX OICHOYHBIX Ma- CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuatomuxcs

TEpPUAJIOB pe3yabTaToOB O0YUYECHUs
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IperMyIeCTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHL MCHHas IMPOBCpPKa

K IPOMEKYTOYHOM aTTecTalluu
C HapyuieHMsIMM 3peHUs | Y CTHBIN onpoc 1o TepMuHam, codeceno- | [IpenmyniecTBeHHO ycTHas
BaHUE 10 BOIPOCAM K IPOMEKYTOUHOW | MpoBepKa (MHAUBUIYAIBHO)

arTTecTauu
C HapymeHusaIMH OIMOPHO- Penrenue JAUCTAaHIIMOHHBIX TCCTOB, KOH- HpeI/IMy'H_[eCTBCHHO JAUCTaH-
ABUTaTCJIBHOTO aIlrnapara |(TPOJIbHBIC pa6OTBI, IUCBMCHHBIC CaMOCTO- IIWOHHBIMH METOJaMH

ATeJIbHbIE PAa0OTHI, BOIIPOCHI K MPOMEKY-
TOYHOU aTTECTALUU

Jlis w1 ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS M HMHBAIUIOB IpEny-
cMaTpuBaeTcs JOCTymHas (opma MpeAoCTaBiICHHs 3aJaHUN OIICHOYHBIX CPEJCTB,
HanpuMep:

— B Ie4aTHOU (popme;

— B IIe4aTHOU (hopme C YBETMYEHHBIM HIPUPTOM;

— B (hopMe JIEKTPOHHOT'O TOKYMEHTA;

— METOJIOM YTCHHS aCCUCTEHTOM 3aJJaHUs BCIIYX;

— IPEeOCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYpI0TIEPEBOIA.

JIumam ¢ orpaHMYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSI U MHBAJINWJAM YBEIUYHMBA-
eTcsl BpeMsl Ha MOJTOTOBKY OTBETOB Ha KOHTPOJbHBbIE BOMpochl. s Takux oOydaro-
HIMXCS MpeaycMaTpuBaeTcs AOCTynHas ¢popMa MpeaoCTaBICHHUs OTBETOB HA 3aJaHMsl, a
UMEHHO:

— MUCHMEHHO Ha OymMmare;

— HAa0Op OTBETOB HAa KOMIIbIOTEPE;

— Ha0Op OTBETOB C UCMOJIH30BAHUEM YCIYT aCCUCTEHTA,

— TIPEJICTaBJICHHNE OTBETOB YCTHO.
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[Tpu HEOOXOAUMOCTH ISl JTUI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBBSI H
MHBAIIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET MIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eOHO-MeToAMUeCKIE MaTEPUAIIBI Il CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOy4Jaronuxcsi U3 4ucia JMIl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI U MHBAJIU-
JIOB MPEIOCTABISIIOTCA B (hopMax, aAanTHUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbI U
BOCIPUATHS UHGOPMALIIH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOy4YeHHUs 00-
1IEro U CHEIUaIbHOIO Ha3HAYCHUS.

[Ipu 3aHsATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEICTB U JIPYTUX
TEXHUYECKUX CPEJACTB Ipuema/mepenaun yueOHoM HnHpopMaluu B JOCTYIHBIX (opMax,
MOOUJILHOW CUCTEMBI MPENOJaBaHus IJIsi 00YYaroIIMXCs C WHBAJIMIHOCTHIO, MOPTATUB-
HOM MHIYKITMOHHON CUCTEMbI. YueOHasi ayTMTOPHsi, B KOTOPOU 3aHUMAIOTCSI 00y4YaroIIn-
€csl C HapyIICHUEM Ciyxa, 000py/10BaHa KOMITBIOTEPHOM TEXHUKOM, ayTMOTEXHUKOU, BU-
JNEOTEXHUKOU, 3JIEKTPOHHON JOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHsATHSAX ¢ O0YYAIOMIUMUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JICKIIMOHHBIX U YUYEOHBIX ayJUTOPUAX BO3MOKHOCTH IMPOCMOTpA ya-
JICHHBIX OOBEKTOB (HampuMep, TeKCTa Ha JOCKE WIM cllaiijla Ha dSKpaHe) MpHU MOMOIIU
BHJICOYBEJIUUUTEIEH 11 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYYAIOIIUMHCS € HAPYLIEHUAMH OIOPHO-ABHUIATEILHOI0
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIC YCTPOUCTBA BBOJAA MH(MOPMALIUU U APYTrUe
TEXHUYECKUE CPEJCTBA MpueMa/nepenadyn yuyeoHol mHdopManuu B OCTYHHBIX (op-
Max, MOOMJIBHOM CUCTEMBbI 00YUYEHHUSI 1JIs JIFOJIEN C MHBAIMHOCTHIO.
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