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MHuHHCTepCTBO HayKH U BEICIIEr0o 00pa3zoBanust PO

o N Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpaMma 1o JUCHHUIUINHE

1. IHEJIX U 3AJJAYU OCBOEHU A JUCHUITJIMHBI

Lenu ocBoeHHsI AUCHMILINHBI: «JlMCKpeTHas MaTeMaTHUKay SBJSETCS 03HAKOMIJIEHHE 00Y-
qaommxcs ¢ GpyHIaMeHTaIbHBIMHU Pa3/iellaMi JUCKPETHONH MaTeMaTHKU: OCHOBAMH OO0IIel KOMOH-
HATOPUKH, OyJIEBOI anreOpsl U ee MPUIIOKEHUH, TeopuH rpadoB U K -3HAYHOU JIOTHUKH.

33}13‘11/1 OCBOCHUA TUCHHUIIIMHBI:

— pa3BUTHE y CTYJICHTOB COOTBETCTBYIOUIMX OOIIEKYJIbTYPHBIX, MPOPECCHOHATBHBIX H
po¢eCCHOHATILHO-CIIELUAIN3UPOBAHHBIX KOMIIETEHIIHIH;

— BOCIIMTAaHHE y CTYJIEHTOB MAaTEMaTU4YECKON U TEXHUYECKOU KYJIbTYPBI;

— YETKOE OCO3HAHUE HEOOXOAMMOCTU U Ba)KHOCTU MAaTEMATUYECKON IMOATOTOBKH JUIA CIie-
[IUATMCTAa TEXHUYECKOTO MPOdUIIs;

— O3HAKOMJIEHHE C OCHOBHBIMU OOBEKTaMU U METOAAMHU IUCKPETHOW MATEMAaTUKH, a TAKKe
UX MPUIOKEHUSMH JUIsl pEIIEHUs] PAa3IMYHBIX 3ajady, TPEOYIOIUX NPUMEHEHUS BBIUUCINUTEIb-
HBIX CPEJCTB;

— pa3BUTHE HaBBIKOB OOpAIllEHUs C JUCKPETHBIMU KOHCTPYKIUSIMU U YMEHUSl CTPOUThH Ma-
TEMaTU4YECKHE MOJIENIHU OOBEKTOB U IIPOLIECCOB, C KOTOPBIMU CTYJIEHT OyJIeT UMETH AENO B XOJ€
cBoel MpodecCuoHaNbHOM NesTeIbHOCTH;

— (opmupoBaHue y OyAyllero crnenuaiucra B 00JIaCTH KOMIIBIOTEPHOW 0€30M1aCHOCTH Ta-
KHMX KauecTB, KaK CTPOTOCTb B CYKJIEHHIX, TBOPUECKOE MBILUICHUE, OPraHU30BaHHOCTh U pado-
TOCTIOCOOHOCTb, AUCHUINTIMHUPOBAHHOCTh, CAMOCTOSITEIbHOCTh U OTBETCTBEHHOCTb.

2. MECTO AUCHUIIVIMHBI B CTPYKTYPE ONIOII:

Jucruminna «/uckperHas matematika» (b1.5.09) otHocuTest k urciy QyHIaMEHTaIbHBIX
MaTEeMATHYECKUX JTUCIUILUIMH B CHITy 0TOOpa M3yd4aeMOoro Marepualia i 3aHHMaeT Ba)KHOE MECTO B
6a3oBoii yactu nukia (b1) o6pazoBaTenbHON MPOrpaMMBbl MOATOTOBKHU CHEIMATUCTOB MO HampaB-
nennto 10.05.01 — «KommerorepHast 6€301acHOCTEY.

JlucuuiuinHa 4yuTaercs Bo 1-oM UM 2-0M ceMecTpax CTyleHTaM 1-ro Kypca O4HO# (opMbl
o0ydeHus 1 6a3upyeTcs Ha CIEIYIOMMX IPEIIeCTBYOIINX JUCIUITINHAX

e MaremMaTH4ecKux aHalIu3
e Anrebpa 1 reoMeTpus
e Maremarudeckas JOTHKa U TEOPUS AITOPUTMOB

Jlnsi ee yCHEUIHOrO M3y4YeHHMs HEOOXOAMMBI 3HAHUS M YMEHMS, HAaBBIKM U KOMIIETEHIIUH,
pUOOpPETEHHBIE B PE3YJIbTaTE€ OCBOCHMSI IIIKOJIBHOTO Kypca MaTeMaTHKH, a TAK)Ke HEKOTOPBIX pa3-
JIeJIOB MaTeMaTUYECKOT0 aHaJIu3a U anreOpsbl.

Pe3ynbrathl OCBOCHMS TUCIUILIAHBI OyAyT HEOOXOAMMBI JUTsl TadbHEUIEro mpoiecca 00y-
YeHHs B paMKax MOATAMHOTO (OPMHUPOBAHUS KOMIIETEHIIUN MPH W3YUCHUH CIIETYIONINX CIIeUaTb-
HBIX TUCIAILINH:

e UucneHHbIE METObI

e KombOunaropuka

e Teopus 06001IEHHBIX (QYHKIIUN

¢ BrruncauTeabHBIE METOIBI B aJITe0pe M TEOPUH YUCET
e Teopus uapopmanuu

e Meroab! areOpandeckoit reOMeTpUN B KpUIITOrpaduu

dopma A Crpanunna 2 u3 17




MHuHHCTepCTBO HayKH U BEICIIEr0o 00pa3zoBanust PO

o N Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

®-Paboyas mporpaMma 1o JUCHHUIUINHE

e TeopeTuko-4MCIIOBBIE METOIbI B KpUNTOrpaduu
e Teopus KOIUPOBaHUS, C)KATUS U BOCCTAHOBJICHUS H(OpMALIUU

a TaKkKe JUIs MPOXOXKICHHS y4eOHOM, MPOU3BOACTBEHHON W MPEIAUIUIOMHON MPAKTHUK, Tocyaap-
CTBEHHOU UTOTOBOM aTTECTALUH.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS
AACHUIIIMHE (MOAYJII0), COOTHECEHHBIX C INIAHUPYEMBIMH
PE3YJIbTATAMU OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

[Tpornecc n3yueHust TUCUUIUIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHHE CIEIYIOUIMX KOMITETCHITHIA:

Kox u HaumenoBanue
peasiu3yeMoii Komie-
TeHUHHU

IlepeyeHb NIAHNPYEMBIX Pe3yJbTATOB 00yUYeHHS 10
AUCHHUILINHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPA-
MM JIOCTHKEHHUSs] KOMIeTeH Uil

OIIK -2 crnocoOGHOCTh
KOPPEKTHO IPHUMEHSATh
IpU peleHuu mnpodec-
CHOHAQJIBHBIX 337ay ai-
napar MaTeMaTH4ecKo-
ro aHaju3a, FreOMeTpuH,
anreOppl, JIUCKPETHOU
MaTeMaTHKH, MaTeMa-
TUYECKON JIOTUKH, TEO-
pUM  ANTOPUTMOB, TEO-
pUH BEPOSTHOCTEH, Ma-
TeMaTUYeCKOH  CTaTH-
CTHKHU, TE€Opuu HHPOp-
MarluH, TEOPETUKO-
YHCJIOBBIX METO/IOB

3HAaTh:

- OCHOBHBIC TIOHSTHS TEOPUU MHOKECTB;

- OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI U METOJIBI UX H3Y-
YEHHS,

- TPUHIIMIT BKJIFOYCHUS U UCKITIOUCHHUS,

- anmapaT Npou3BOAAIMX QYHKIUN U PEKYPPEHTHBIX CO-
OTHOIIICHH;

- MaTeMaTU4YeCKHH ammapar
MIPUIIOKEHUS;

- OCHOBHBIC ITOHATHS K aJITOPUTMBI TEOPUH TpadoB;

- OCHOBHBIC PE3yJIbTaThl M MPOOIeMbl K —3HAYHON JIOTH-
KH.

YMmeTs:

- WCTOJB30BaTh amnmapaT AUCKPETHOW MaTeMaTHKH, B TOM
YHClie TMPUMEHSAThH armapar MPOU3BOAANNX (YHKIUH WU
PEKYPPEHTHBIX COOTHOIIECHHWM [JIsi PEIICHUs MepeYUCIIu-
TENIbHEIX 3a/a4;

- HaxXOJWUTh MPEACTaBICHHE W HCCIEA0BaTh CBOWCTBA Oy-
JIEBBIX U MHOTO3HAYHBIX (PYHKIUN (HopMylilaMu B pa3iny-
HBIX Oa3ncax.

Bnaners:

- HaBbIKAMHU TPUMEHEHHUS SI3bIKa U CPEACTB AMCKPETHOMN
MaTEMAaTHKH;

- HaBBIKAMHU MPAKTUYECKOTO HCIOJIb30BAHUS MaTeMaTHue-
CKHAX METOJIOB JMCIUILIMHBI TP PEIICHUH KOHKPETHBIX
3aja4.

OyneBoii anreOpbl U €ro

4. OBLIAA TPYJOEMKOCTD JUCIHHUITJINHBI

4.1. OFBEM JUCIUIIJINHBI B BAYETHbIX EJJMUHUIIAX (BCET'O): 6.
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4.2. OFBEM JUCHMUILIUHBI IO BUJAM YYEBHOM PABOTHI (B YACAX):

KonuyectBo yacoB (popma oOyueHus:

ouHas )

Bupa yueOHoii padoThl Bcero no niany B 1.4. mo cemecTpam
1 2

1 2 3 4
Konrakthas pabora o0yua- 86 54 32
IOIIMXCS C TIPero/iaBaTeieM
B cootBeTcTBUE ¢ YII
AyIUTOpHBIE 3aHIATUS 86 54 32
Jlexknun 52 36 16
CeMuHaphbI U MPaKTHYECKUE 34 18 16
3aHSATHUS
JlaboparopHbie paboThI (J1a- 0 0 0
OOpaTOPHBIN MMPAKTUKYM)
CamocrosTenpHas 94 54 40
pabora
Texymui KOHTPOJIb KoHTposbHbIE Kontposnbnsie KoHnTtposbHbIe

paboTthel — 3 paboThI — 2 pabothr — 1

KypcoBast pabora 0 0 0
Buipl mpoMeKyTOYHO# aT- 36 3auer Ok3amen (36)
TECTALUU
Bcero gacos o qucnm- 216 108 108
TUIMHE

4.3. COAEP)KAHUE JUCIUIIJINHbBI (MOAYJIsA.) PACIIPEAEJIEHUE
YACOB 10 TEMAM U BUJJAM YYEBHOM PABOTHI:

®opma 00yueHus: ouHas
Buabl yueOHbIX 3aHATHH
®opma
AyIMTOpHBbIE 3aHATHS
3ansATus B Camo- | Tekylue-
HaszBanue NpaKTH4e-
Bcero JlaGopa- HHTEPaK- CTOs- ro KOH-
pa3aesioB H TeM CKHe 3aHsl- .
JIEKIUU TOpHas THBHOI TeJAbHAsT | TPOJs
THSI, CEMUHA- .
phi padora dhopme padora 3HAHUH
1 2 3 4 &) 6 7
Pasznen 1. Teopusi MHOKeCTB 1 KOMOMHATOPHKA.
1. DieMeHTHI T€O- JToma-
*
PHH MHOYKECTB. 11 3 2 0 0 6 Hue 3a-
JaHUuA
2. Kombunarop- Jomarn-
HbIE 00BEKTHI M HX 14 5 3* 0 0 6 Hue 3a-
CBOMCTBA. JaHus
3. PexyppeHrtHble
Jomar-
COOTHOIIECHUS U
10 3 1* 0 0 6 HUE 3a-
MMPOU3BOJAAIIHNC JaHus
GyHKIUH.
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Paznen 2. byJaesa aiareopa.
4. byneBa (yHK- Jomar-
o *
IIUS ¥ €€ CBOMCTBA. 7 2 1 0 0 4 HHC 38-
HaHus
5. Pasnoxenue Jlomarm-
OyJeBbIX (PYHKITUN 8 2 2* 0 0 4 HHE 32-
110 IIEPEMEHHBIM. AaHus
6. Iloctpoenue
COKpAIICHHBIX Jlomart-
U3 BIOHKTUBHBIX 8 2 2* 0 0 4 HHE 32-
HOPpMaJIbHBIX JaHus
dhopm.
7. Ilomnora u 3a-
Jlomari-
MKHYTOCTb CUCTE-
g 8 2 2* 0 0 4 HME 3a-
MBI OyJ1eBbIX -
GyHKIMIA.
8. TloamHOMBI Jlomami-
Keraikuna. 8 2 2* 0 0 4 HME 3a-
JaHUsL
9. OcHoBHBIE 3a- Tlomar-
MKHYTBIE KIJIACChI 9 2 2* 0 0 4 HUE 3a-
OyJeBO anreOpsl. AaHust
10. ITonanoTa cu- Jlomart-
CTEMBI OYJIeBBIX 6 2 2* 0 0 4 HUe 3a-
GyHKIMIA. AaHus
Pasznen 3. Cxembl U3 GyHKIMOHAIBbHBIX 3J1€MEHTOB.
11. Cxema u3 ane-
Jomar-
MEHTOB (PYHKIIHO-
dy 5 3 0 0 0 2 | ‘muesa-
HabHBIX H ee -
CBOWCTBA.
12. CunTe3 cxeM u3 Tlomar-
(bYHKIMOHATBHBIX 10 3 2% 0 0 5 HUE 3a-
OJICMCHTOB. JaHUsA
Pa3znen 4. Teopus rpados.
13.T'pad u ero Jloman-
o *
CBOICTBA. 11 3 2 0 0 6 HUE 32-
JaHUusA
14. CBA3HOCTH Homani-
*
rpados. 11 3 2 0 0 6 HHE 3a-
JaHUusA
15. DiinepoBsl U Jlomar-
raMUJIbTOHOBBI 10 3 2* 0 0 5 HUeE 3a-
rpadsl. HaHus
16. [InanapHOCTH JTomarn-
*
rpados. 8 2 2 0 0 4 HUE 3a-
JTaHUS
17. lepeBbs. Jloman-
7 2 1* 0 0 4 HUE 3a-
JaHUuA
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18. Packpacka Homar-
*
rpados. 8 2 1 0 0 5 HHe 3a-
TaHusg
Pasznen 5. O6001menus: 0yJieBbIX QyHKIHIMA.
19. I1ceBnoOyneBsI
Homami-
HKIIUU U
%Y H 8 2 1* 0 0 5 HHE 3a-
—3Ha4dyHasd JaHUs
JIOTHKA.
20.ITonnoTa B Jlomarn-
K —3Ha4YHOM JIOTH- 9 2 2% 0 0 5 HHE 3a-
Ke. JaHUuA
Hroro: 216 52 34 0 0 94
(36
IK3.)

* JlaHHBIE 3aHATHUS HE SIBISIIOTCS HHTEPAKTUBHBIMHU, HO IIPOBOASATCS B MHTEPAKTUBHOM (opme.

5. COAEPXAHUE JUCIMIIJIMHBI (MOAYJISA)
Pa3nen 1. Teopusi MHOKeCTB 1 KOMOMHATOPHUKA.

Tema 1. DiiemeHTHI TeopuM MHOMkKeCTB. OCHOBHBIE ONPENEICHUS TEOPUU MHOXKECTB. 3a/laHHE
mHoxkecTB. [lapagokc Paccema. Omnepauuu Haxg MHOXecTBamu. bynean.  /Iuarpamwms
Oitnepa — BenHa. [lekapToBo npousBefeHue MHOXKeCTB. buHapHbie oTHowmeHusa. Komno3umnus ot-
HomeHuil. CBolcTBa oTHOMIEHUM. OTHOIICHUS! SKBUBAJICHTHOCTHU U TTOPSIIKA.

Tema 2. KoMOuHaTOpHBIE 00BEKTHI U UX CBOWHCTBA. DiIeMEHTapHble KOMOMHATOPHBIE MPaBUIIA.
OcHOBHBIE KOMOMHATOPHBIE 00BEKTHI U NX CBOiicTBA. buHom HproToHa. CBoMCcTBa OMHOMHUATBHBIX
ko3 duunentoB. Tpeyronbuuk Ilackans. [lonnHoMuaneHas Teopema. IIpuHIMNI BKIIOYEHUS U UC-
kmouenus. opmyna pemtera u ee ciaenctsue. Yucna CtupiuHra. Metoibl U3y4eHUs: KOMOUHATOP-
HBIX O0OBEKTOB.

Tema 3. PexyppeHTHbIe COOTHOLICHUsSI U npou3Boasimue GyHkuuu. [lonsTue npousBoasauen
¢ynxun. CpoiicTBa Npou3BOAAIINX QyHKUMNA. [IpuMepsl HCTonb30BaHUS MPOU3BOAAIIUX (YHK-
uit. PexyppentHelie cootHomienus. Yucna GuboHaqyu.

Pasnen 2. byJaesa anreopa.

Tema 4. byneBa ¢pyHkuus u ee coiicrBa. Onpenenenue OyneBoi ¢pyHkiuu. [lepexmodarenbHas
¢yskus. Yucno OyneBbix QyHKIM oT N nepeMeHHBIX. CriocoObl npescTaBieHus 0yneBoil GyHK-
mun. CymiecTBeHHbIe W (DUKTHBHBIE NepeMeHHble OyieBod (QyHKUIUH. DiIeMeHTapHbIE OyJeBbI
byHKIMM 1 uX cBoicTBa. [loHsATHE SKBUBAJEHTHOCTH U OCHOBHBIE SKBHUBAJIEHTHOCTH OyJeBOM aii-
re0Opsl. [lonstue popmynsl. Oneparus Cynepno3uimH.

Tema 5. Pasznoxenue 0yJjieBbIX (pyHKIHMI 10 nepeMeHHbIM. Pa3noxenue OyneBoil pyHKuuU MO
onHOW mepeMeHHOH. Pa3znoxxenue OysneBod (YHKIMM TO HECKOJIbKUM mnepeMeHHbIM. CIAH® u
CKH®. IloHsATHE KOHCTUTYEHTHI.
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Tema 6. IlocTpoeHne cOKpalieHHbIX AU3bIOHKTHBHBLIX HOPMAJbHBIX (opM. OCHOBHBIE Ompe-
JCIICHUS. mnnnkanTel u AAPOBBIC MMILIMKAHTBI. MCTOI[BI MOCTPOCHHUA COKpPAlUICHHBIX NU3BIOHK-
TUBHBIX HOPMaJIbHBIX (opM. MUHUMaNIbHbIE, KpaTyallliie U TYNHUKOBbIE JU3BIOHKTHBHBIE HOP-
MaJIBHBIC (bOpMBI " UX pa3jinyus. MeTOI[bI MOCTPOCHUA MUHUMAJIbHBIX, KpaTqaﬁme N TYIIHMKOBBIX
JTU3BIOHKTUBHBIX HOPMAJILHBIX (DOPM.

Tema 7. IlonHOTa M 3aMKHYTOCTH cHcTeMbl OyjaeBbIX (pyHkumid. [loHsTHE MOIHONH CUCTEMBI
OyneBbix (yHkiuid. Teopema o nmosHoTe ABYX cucteM OyneBbix (GyHKuuit. [IpuMeps! NOMHBIX cH-
crem OyneBbix pynkuuii. Crangaptasiit 6azuc. leddeporsl pynkmmu. Onepanus 3aMbIKaHUS U €€
cBOMcTBa. 3aMKHYTOCTh. [IprMepsl 3aMKHYTBIX clcTeM OyJeBbIX (PYHKLUH.

Tema 8. Iloamnombl Kerankuna. [lomunomsr JKerankuna u ero cBoiicTBa. MeToabl MOCTPOCHUS
noanHoMoB JKerankuna.

Tema 9. OcHOBHBIE 3aMKHYTBIe KJacchl 0yJieBoii anredopnl. Kiacc OyneBbix QyHKImA, coxpa-
Hstomuil koHcTanty 0 u ero coiictBa. Kiacc OyneBbix (GyHKUUN, COXPAHAIOMUNA KOHCTAHTY 1 u
ero coiictBa. Kiacc nmuHeiiHbIX OyneBbIX (PyHKUMN U ero cBoiicTBa. JleMMa o HelnMHEWHON Oyie-
Boil ¢ynkiuu. [Ipunnun aoiictBenHocTH. CaMOABOMCTBEHHOCTh. Kitacc caMoIBONCTBEHHBIX OY-
neBeIX (DyHKIMIA M ero cBoicTBa. JleMma 0 HecaMOJBOHCTBEHHOW OyiieBod (QyHKIHH. MOHOTOH-
HOCTh OyneBoi (yHkun. Kitacc MOHOTOHHBIX OyneBbIX (yHKIMA. JIeMMa 0 HEeMOHOTOHHOH OyJe-
BOI (DyHKITHH.

Tema 10. ITo1noTa cucrembl 0yJjeBbIx pynkuuii. Teopema [locra o QyHKIIMOHANIBEHON MOIHOTE
cucteMsl OyneBbix (yHkui. IIpeanonneie knaccsl OyneBoi anredpsl. baszucel. IlpeacraBnenus o
pesynbTaTtax Ilocra.

Pa3zpnen 3. Cxembl u3 GyHKIMOHAIBHBIX 3J1EMEHTOB.

Tema 11. Cxema U3 QyHKIIMOHAIBHBIX 3JIEMEHTOB U €€ cBoiicTBa. OcHOBHBbIEe onpeneenus. Jlo-
ruyeckasi cetb. CxemMa n3 QyHKIMOHAJIBbHBIX JIEMEHTOB U ee MPoBOANMOCTh. [Ipumep cxembl
3 pyHknmoHaabHBIX jieMeHToOB. Knacest G u G, . Teopema o mosiHoTe.

Tema 12. CuHTe3 cXxeM M3 (PYHKUIHMOHAJIBHBIX 3J1eMeHTOB. CII0)KHOCTh CXeMbI U3 (PYHKIIMOHAIb-
HbIX 21eMeHTOB. Dynkuus Illennona. OcHoBHas 3amava cuHTesa. [IpocTeiimme MeToasl CUHTE3a U
UX OLIEHKH JUISl CJIOKHOCTU CXEMbI U3 (DyHKUHMOHANBHBIX 37eMeHToB. Metoy IllenHona. AcummTo-
TUYECKH HAWITy4lINi MeTo cuHTe3a JlynaHosa.

Pa3znen 4. Teopus rpados.

Tema 13.I'pad u ero coiictBa. OcHOBHbIE onpezeneHus. DaeMeHTsl rpagda. CrnocoObl 3a1anus
rpada. Tunel rpados. Onepanuu ¢ rpadamu. M3omopdusm. HekoTopsie cooTHOIIEHUS IS Tpa-
¢oB. Ouenka uncna Hen3oMopHBIX rpadoB HEM30MOP(PHBIX TpadoB Ha P BeplIMHAX, Ha (| ped-

pax. [lonusie u aBynonbsHbIe rpadsl. Kpurepnii neynonsHoctu. O0xon rpada.

Tema 14. CesazHocTb rpagos. [lonarue cBs3HocTH. KOMIOHEHTHI CBA3HOCTH. TOYKM COUNIEHEHMS.
Bepmmnnas u peGepHas cBa3HOCTh. Mepa cBsizHOCTH. Teopema MeHrepa.

Tema 15. JiisiepoBbl 1 raMHJIBTOHOBBI rpadbl. DiiepoB nukI. Diinepos rpad. Kpurepuii siine-
poBoro rpada. Ouenka yucia s3inepoBbix rpados. 'amunbroHoB nuki. ['amunsroHos rpag. Teo-
pema Jupaka. OrieHka yrciia raMUJIbTOHOBBIX I'padoB.

Tema 16. Ilnanapuocts rpados. Ilonstue yknaaku rpada. Ykimaaka rpada B TPEXMEPHOM IPO-
CTpaHCTBe. YKJajka rpada Ha MIOCKOCTH U TutaHapHocTh. DopMmyna Ditnepa u ee cneactsus. Ome-
panus noapasnaeneHus pedpa u romeomopdusm. Teopema [lontpsruna — KypaTosckoro.
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Tema 17. [lepeBbsi. OcHoBHBIC omnpeneneHus. Buasl aepeBbeB. CpoiicTBa aepeBa. KoaupoBanue
JepeBa. AJITOPUTM MTOCTPOSHHS KpaTJalIero octoBa rpada.

Tema 18. Packpacka rpagos. OCHOBHBIE ONpeAceHUsA. XPOMATUYECKOE YHUCIO U €r0 OLICHKH.
Teopema o IATH Kpackax. AJITOPUTMBI TTOCIIEAOBATEIHLHOTO PacKpaluBaHus rpada.

Pazgen 5. O600mennsi 0yjaeBbIX QPyHKIIMIA.

Tema 19. [IceBno0y/ieBbl pyHknuu U K —3HauHas Jgoruka. [IceBnoOynessl ¢pynkuuu. CBoWcTBa
niceB00yeBbIX QyHKIMiA. [IpeacraBnenne nceBao0yieBbix QyHKImid psinamu Oypbe. K —3HauHas
JOTMKa U ee cBoMcTBa. Umcno QyHKIMA OT N TepeMeHHbIX B K —3HauHOW Jioruke. OCHOBHBIC
Gynkun K —3HauHOM noruku. Peanmsamust K —3naunbix Gynkuunit popmynamu.

Tema 20. IToanora B K —3Ha4Ho# Joruke. [lonHora B K —3HauHO# joruke. [IpuMepbl MOJHBIX
cucteM B K —3Ha4HOI Jioruke. Pacro3HaBaHue MONHOTHI cUCTEMbl (PYHKIUH K —3HAYHOM JIOTHUKH.
Teopema KysHemoBa o monHoTe cucteMbl (yHKIMi K —3HauHOW Jioruku. Hekoropslie cBOWCTBa
cyuiecTBeHHbIX QyHKIUI K —3HauHO# noruku. Kputepuii moaHOThl cucteMbl GyHKIU K —3Hay-
HOU JIOTHKH.

6. TEMBI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATHUI
Pa3nes 1. Teopusi MHOKeCTB 1 KOMOMHATOPHUKA.

Tema 1. DiiemeHTHI Teopuu MHO:KecTB. (CemMHuHap)

1. HaxoxaeHue MOIIHOCTEH pa3InYHbIX MHOKECTB.

2. MHccnenoBanue pa3iuyHbIX ONepanuii Hal MHOXKECTBAMH.

3. Hcnons3oBanue auarpamm Jitepa — Benna.

4. VccnenoBaHue CBOMCTB pa3IMYHBIX OTHOIIEHUH HA MHOXKECTBAX.
5. MHUcnonw3zoBanue GpopMyIibl pemera.

2

. KomOunaTopubie 00bekThl. (CeMuHap)
1. Hcnonb3oBaHu€ pa3MEIICHUM U COYETAHUN B KOMOMHATOPHBIX 3a/1aUax.
2. Hcnonws3zoBanue OMHOMHAIBLHOM U MOJMHOMHAIBHON TEOpEM.
3. HccnenoBanne cBOHCTB OMHOMHUAIBHBIX KOA((MHUITEHTOB.
4. Tloncuer uucen Ctupnunra 1 u 2 poxa.

Tema 3. PexkyppeHTHBbIe COOTHOLIEHUSI M Mpou3Boasiue pynkuun. (CemMunap)
1. Pemenue peKyppeHTHBIX COOTHOIICHHH.
2. Hcnonwp3oBaHuE MPOU3BOASIINX (DYHKIHIA TTPH TOKA3aTEIBCTBE PA3IMYHBIX TOXK/IECTB.

Pa3nea 2. byneBa anreopa.

Tema 4. byneBa pynkumus u ee coiicrBa. (Cemunap)
1. Bunsl npeacraieHus O0yneBoit GpyHKIUH.
2. Tlowck cymecTBeHHBIX M (PUKTUBHBIX TIEPEMEHHBIX OyJIeBON (YHKIINH.
3. DkBUBaJeHTHbIE MpeoOpa3oBaHus GopMyII.

Tema 5. Paznoskenue OyieBbIx pyHKkuuii no nepemeHHnbIM. (CeMuHap)

Paznoxenue OyneBoil pyHKIMH 1O OTHOW IEPEMEHHOIA.

Pa3noxxenue 6yneBoil pyHKINN IO HECKOIBKUM NEPEMEHHBIM.

[Toctpoenne C.A.H.®. u C.K.H.®. nysa 6yneBoit pyHKIUH.

[TocTpoenue cokpaleHHbIX TU3bIOHKTUBHBIX HOpMaAIbHBIX (hopm. (CemuHap)
[TocTpoeHne coKpalieHHbIX TU3bIOHKTUBHBIX HOPMaJIbHBIX (hopM MeTonoM brelika.

agbhwbnE
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6. IlocTpoeHue COKpalleHHbIX TU3bIOHKTUBHBIX HOPMaJIbHBIX GopM MeTo oM KapT KapHo.

Tema 6. IlosHOTa M 3aMKHYTOCTH cCHCTeMbI OyJ1eBbIX (pyHKIuUiA. (CeMuHap)
1. HccnenoBaHue CBOMCTB Onepaluy 3aMbIKaHUS.
2. Tloctpoenue 3aMbIKaHUS IS CUCTEMBI OYJIeBBIX (DYHKITHIHA.

Tema 7. IToaumnombl Kerankuna. (Cemunap)
1. Tloctpoenue moarmHOMOB JKerankuHa s OyieBbIX (yHKIIHA.

Tema 8. OcHoOBHBbIE 3aMKHYTbI€e KJIacChl 0yJieBoii aireopbl. (CemuHap)

1. MHccnepoBanue OyneBbIX (PyHKIMIA HA MTPUHAIEKHOCTH K OCHOBHBIM 3aMKHYTHIM KJIac-
caM OyJieBOH anreOpshl.

2. IlpumeHeHue MpUHLIMIA JBOWCTBEHHOCTH.

Tema 9. IloanHoTa cuctembl 0yjaeBbIX GyHKuHi. (CemuHap)
1. MHccnenoBanue cucteM OyJieBbIX QYHKIIMH Ha (QYHKIIMOHAIBHYIO TTOJTHOTY.

Pa3zpnen 3. Cxembl U3 GyHKIMOHAIBbHBIX 3J1EMEHTOB.

Tema 10. Cunre3 cxeMm U3 (PYHKIIHOHAJIBHBIX 3J1eMeHTOB. (CemuHap)
1. Tloctpoenue cxem u3 GyHKIHMOHATBHBIX 2JIEMEHTOB MUHUMAIBHON CIOKHOCTH, pealt-
3YIOMIUX 33/IaHHYI0 OyJeBy (DYHKIIUIO B 3aJJaHHOM Oa3uce.

Paznen 4. Teopus rpagos.

Tema 11. I'pad u ero cBoiicrBa. (Cemunap)
1. Bwuasl npencrarienus rpada.
2. Awnanus rpada Ha ABYIOJBHOCTD.
3. HccrnenoBaHue u OIICHKA PA3IMIHBIX XapaKTEPUCTHK TpadoB.
4. WM3omop¢usm rpados.

Tema 12. CBsizHocTh rpagos. (Cemunap)
1. Amnanus cBs3HOCTH TpadoB.

Tema 13. DiiiepoBbl U TAaMWJIBLTOHOBBI Tpadbl. (CemuHap)
1. Amnanus sitnepoBoctu rpadoB.
2. AHaim3 raMWIBTOHOBOCTH rpadoB.

Tema 14. Ilnanapuocts rpagos. (Cemunap)
1. Tomeomopdusm rpados.
2. AHanu3 I1aHapHOCTH rpadoB.

Tema 15. /lepeBbs. (Cemunap)
1. HccnenoBaHue U OlIEHKA PA3IMYHBIX XapaKTEPUCTUK JEPEBa.
2. KomupoBaHwue IepeBbEB.

Tema 16. Packpacka rpagos. (Cemunap)
1. HccnemoBaHue v OLIEHKU XPOMATHYECKUX YnCel TpadoB.

Pa3znen 5. O600menus: 0yneBbIX QPyHKIMIA.

Tema 17. [lceBno0yJieBbl GpyHKkuuu U K —3Ha4yHast Joruka. (CemuHap)
1. TIlpencraBnenue K —3HauHOW QyHKIMU OpPMYIaMu.
2. Tlouck cymecTBeHHBIX M (PUKTUBHBIX MEPEMEHHBIX 0yJIeBON (YHKINU.
3. DkBuBajeHTHbIC peoOpa3oBanusi Gopmyn K —3HAUHOMN JIOTHKH.
4. Pasznoxenue K —3HauHOM (YHKIMH B TIEPBYIO U BTOPYIO (DOPMBI.
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Tema 18. IToanora B K —3HauHo¥ Joruke. (CeMuHap)

1. HUccnenoBanue K —3HaYHBIX QYHKIMIA Ha IPUHAUICKHOCTh K OCHOBHBIM 3aMKHYTBHIM
Ki1accaM K —3HauyHOM JIOTHKH.

2. Hccnenosanue cucteM GyHKIUI K —3HAYHOM JIOTHKH HA MOJTHOTY.

7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

JIaGoparopHble paboThl HE MPEYCMOTPEHbI YYEOHBIM IIJIAHOM.

8. TEMATHUKA KYPCOBbIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

KoHnTponbHble pabOThl MPOBOMSATCS HAa MPAKTHUECKUX 3aHATHAX IOCIE M3y4YeHHs OJIOKOB
TeM: mocie pasnenoB “bynesa anredpa”, “Teopus rpadoB” (TepBoii MONIOBUHBI pazaena) u “0000-
nieHust OyneBbIX QyHKIUN .

Temarrka KOHTPOJIBHBIX padOT ONpeAesaeTCs NIPOHACHHBIM MaTepUaJIOM.

9. HEPEYEHDb BOITPOCOB K 9K3AMEHY (BAYETY)

BOl'[pOCl)I K 3a49€TYy.

1. OcHoBHbIE OHATHS TEOPUU MHOXECTB. 3aaanue MHoxxecTBa. [lapagoke Paccena. Oneparuu
HaJl MHOXXECTBAMU U UX CBOMCTBA.

1. bunapnsle oTHomeHus. Komnosuuus orHomenuid. CTeneHb OTHOLIEHUS. SIApO OTHOILIEHHUS.
OO01ue cBoiicTBa OTHOLIEHUH.

2. OTHoIIEHUs SKBUBAJICHTHOCTHU M UX cBOMcTBa. OTHOLIEHMS ITOpsAAKa U UX CBOWCTBA. Pemierku.
[Ipumepsl pemeTox.

3. OcHoBHbIE KOMOMHaTOpHBIE 00BEKTHI. [lonMHOXKecTBa MHOXKecTBa. BeiGopku. Pazmenienns
(mepectanoBku) 6€3 MOBTOpPEHUS U ¢ TOBTOpeHreM. OCHOBHBIE CBOMCTBA. [IpuMepsl.

4. Coueranus 6e3 MOBTOpeHHUs U ¢ moBTOpeHreM. OCHOBHBIE CBOMCTBAa. buHOMManbHas Teopema.

Tpeyronsuuk ITackans. [Ipumepst.

[TomuHomuaneHble K03 dunuenTtsl. [TommHomuansHas Teopema. Ilpumepsl mpuMeHeHMs..

Pa30uenus Ha nogmHoxecTBa. KomOunaTopHusie uncna Ctupaunra 1 u 2 pona. @opmyss ans

BbIuKcieHus uncen Crupnudra 1 u 2 pona.

7. Metoapl n3yyeHus KOMOMHATOPHBIX 00beKTOB. [IprHIMI BKITOUEHUs U HcKiItoueHus. opmy-
J1a peniera.

8. TlonsTre mpousBoasmie pyHkiun. CBoicTBa MPOU3BOAAINX (HyHKIHA. [[pumMepsl nCnob30-
BaHus. PekyppeHTHble cooTHOIEHUs. Yucna Gubonauym.

9. bynesa anre6pa. Onpenencaue 0yneBoit pyHkuH. Yncino OyaeBsIX GYHKIHI OT N mepeMeH-
HbIX. OCHOBHBIE BU/IBI TpecTaBIeHUs OyneBor pyHkiuu. [Ipumepsr.

10. Dnemenrapuslie OyneBsl pyHkuuu. [Tonstue popmymsl. Onepanus cyneprno3uyy. PaBeHcTBO
OyseBbIX QYHKIMI 1 SKBUBaJIEHTHOCTH (hopmyit. [ToHsiTHe cymiecTBeHHOM 1 (UKTUBHOM Mepe-
MEHHOM.

11. OcHoBHBIE TTpaBUJIa M TOXKIACCTBA I OyJIEBBIX (YHKITHI.

12. Pa3znoxxenus OyneBoil (yHKIMU 1O 0JJHOU TiepeMeHHOM. [Tpumepsl.

13. Paznoxxenus OyneBoil (yHKIMH IO HECKOJIBKUM IepeMeHHBIM. [IpruMeps.

14. Onpenenenus K.H.®., JI.H.®. u cs3annsie ¢ Humu onpenenenus. C.K.H.®. u C./[.H.D.
Crnenctus pasioxeHue OyaeBoi PyHKIIUN TTO HECKOJIBKUM TepeMeHHbIM. [Ipumepsr.

15. Coxpamennsie [I.H.®. Meroas! noctpoenus cokpamieHHon JI.H.®. TIpumepsr.

16. TynukoBble, MUHUMaNbHBIE U KpaTdanmme J[.H.d. MeTonbr mocTpoeH s TYMKOBBIX, MUHU-
ManbHbIX U Kparyanmux [.H.®. [Ipumepsr.

oo
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.
31.
32.
33.
34.
35.

36.

37.

~ow

[Tonuble cuctemsbl. Teopema o moaHOTE A ABYX cucteM OyieBbix ¢yHkiuil. [lleddepons
¢byskiuu. [IpuMeps! TOTHBIX CHCTEM.

[Tonunoms XKerankuna. MoHOCT MHOKECTBA NOJMHOMOB JKerankuHa oT N nmepeMeHHBbIX.
Crnioco6sI mocTpoenus nonuHoma XKerankuna. [Ipumepsr.

3ambpIkaHue CUCTEMBI OyJIeBbIX QyHKIHMHA. CBolicTBa 3aMbIKaHus. [[pruMepsl 3aMKHYTHIX CUCTEM
OyneBbix QpyHKIMI. OcHOBHBIEC 3aMKHYThIE Kilacchl. [IpencraBnenus o pesynbrarax Ilocra.
Knacest T, u T,. Mommnocts T, T,. 3amknytocts T, T,. [Ipumepsr ¢pyHkuuii, npunaiexa-

LIUX U HE IPUHAISKAIUX JaHHBIM KJIaccaM.

Knacc L. Momnocts L. 3amkHyTOCTh L . [Ipumeps! pyHKIMA, mpUHAISKAIIMX U HE MIPU-
H/IJISKAIINX JTaHHOMY Kjaccy. JIeMMbI 0 HelTMHEHHON (pYHKLINH.

[Tonstue nBorictBenHou ¢yukuuu. [IpuHnmn nBorictBeHHOCTH. CaMOIBOMCTBEHHOCTD. [Ipu-
MEDBI.

Kinacc S. MomHocts S . 3amkHyTOCTB S . [IprMepsl GyHKIMI, TPUHAIICKAIIUX U HE TTPH-
H/IJISKAIINX JaHHOMY Kiaccy. JIeMMa 0 HecaMoIBOMCTBEHHOW (DyHKIIHU.

Omnpenenenus npeamecTBYOMUX HA00poB 1 MOHOTOHHOCTU. Kimacc M . 3amknyTOCTE M .
[Ipumeps! pyHKLIMIA, TPUHAUIEKAIIUX U HE IPUHAUISKAINX JaHHOMY Kiaccy. Jlemma o He-
MOHOTOHHOHU ()yHKITUH.

Teopema [locta o monHote. CreacTBus.

[Ipenmnonneie kinaccel B OyneBoit anredpe. CpoiicTBa. Onpenenenue 6azuca CUCTeMbI 0yJIeBbIX
GyHKIHHA.

Cxembl U3 (pyHKIHOHAIBHBIX A5ieMeHToB. OmnpeaeneHus nojirca, sneMenta. OnpeeneHue Jio-
rudeckoi cetu. Onpenenenne cxembl U3 (PyHKIMOHAIBHBIX JIEMEHTOB.

[TonsiTue OyneBoil pyHKIMH, peanTu3zyeMon cxeMol 3 GyHKIIMOHATIBHBIX 3JIeMeHTOB. [Ipume-
PBI cXeM U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB, PEATH3YIOUINX HEKOTOPYIO OYyJIeBy (PYHKIHIO.
Kinaccet G u G, . CoiictBa kiaccoB G u G, . [IpumMepsl cxem U3 HyHKIHMOHAIBHBIX 3JICMEH-

TOB, IPUHAJISKAIINX U HE MPUHAUIexamx kiaaccy G, . Teopema o momHoTe.

CrnoxHoctb cxemsl. [Ipumep peanuzanuu ogHoi OyneBol GyHKIIUU cXxeMaMu U3 (PyHKIHO-
HAJIBHBIX 3JIEMEHTOB pa3Ho# ciokHocTH. Oynkuus [llernona. OcHOBHas 3a/1a4a CHHTE3A.
CrangapTHbIii 6a3uc.

[Ipocreiimme meto bl cunTe3a. MeTton Ha ocHoBe MoaenupoBanus C.JI.H.®.

IIpocreiime MeToab! cuHTe3a. MeTo ] Ha OCHOBE pealn3allii BCEBO3MOXKHBIX KOHBIOHKIIUHN OT
n MEPEMCHHBIX.

Merton cuaTe3a IllenHona.

ACUMNTOTUYECKH HAMITy4IIuil MeTos cuHTe3a Jlynanosa. CneacTBust.

Teopus rpadoB. OcHoBHBIE onpenenenus. Buasl rpados. Dnements rpadoB. CriocoOsI npe-
ctaBinenus rpados. Teopema Diinepa uis cyMMbl cTenieHel BepinH rpada. [Tpumepst.
[Tonubie u cBa3HbIe Tpadbl. OcHOBHBIE onpeaeneHus. [lonsaTue cBs3HocTH. KOMIIOHEHTHI CBSI3-
HocTu. Touku coweHeHus. Bepunanas u pedepHas cBsizHocTh. [Ipumepsl. HekoTopsie coot-
HOIIICHUS 171 TpadoB.

By nonbubie rpadul. Kpurepuit npynonsHoctu rpada. Oneparuu Han rpadamu. [Ipumepsr.

Bomnpocsl Kk 3k3ameny.

MapuipyTsl, IenH, UK, KOIUKJIb. OCHOBHBIE OIpeiesieH s . DIepoB UK. DiiepoB rpad.
CsoiicTBa sitnieposa rpada. Onenka ud,,,ucia 3inepoBsix rpados. [Ipumepsr.

Onenka yncina pedep rpaga uepes 4ucio ero BepIIvH U KOMIOHEHT CBA3HOCTH. Mepa CBA3HO-
CTH.

Teopema MeHrepa.

PaBuble u n3omopdusie rpadsl. [Ipumepsl. Onenka ynciaa Hen3oMopHbBIX rpadoB HA P Bep-

IIMHAX, Ha ( pedpax.
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5. VYknazaka rpadoB B TpeXMEPHOM IMpoCTpaHCcTBE. Teopema 00 yI0KMMOCTH KOHEUYHOTO Tpada B
TPEXMEPHOM IPOCTpaHCTBE. [[OHATHS IIOCKOCTH | IJIaHAPHOCTH Tpada.

6. Diineposa xapakTepucTrka. @opmyra Disepa s CBA3HOTO IiaHapHoro rpada. CiaeacTBus us

dbopmyel Ditnepa.

Onepanus noxapaszaenenus pedpa u romeomoppHocts. Teopema [lontpsaruna — Kyparosckoro.

8. Tloustue oprpada. OcHoBHBIE onpenenenusi. Csa3b oprpada ¢ OMHAPHBIMU OTHOILICHUSMHU.
Oprpad u yacTuyHOE yHOPSAOYMBAHHE.

9. 0OO0xox rpada. ATTopuTMBI IOMCKA B IIUPUHY U MIOUCKA B ri1youny. CBOMCTBa alrOPUTMOB 00-
xoja rpada.

10. Packpacka rpadoB. XpoMaTUYECKOE YUCIIO U €r0 OIIeHKU. TeopeMa o MmATh KpacKax.

11. Onpenenenne nepesa. CroiicTBa aepeBbeB. Bunbl nepeBbeB. Oneparnus kogupoBanus. OreHka
qrcia HeM30MOP(HBIX KOPHEBBIX JIEPEBbEB HA ) BEPIIUHAX.

~

12. Kparuaiimuii octoB rpada. OcHoBHBIE onpeaeneHus. Cxema aJropuTMa IMOCTPOSHUS KpaTyai-
1Iero octosa rpada.

13. IlceBnoOyneBsl pynkumuu. OcHOBHBIE omnpeneneHus. CBoiicTBa MceBa00yIeBbIX QYHKINMT.
[Ipencrasnenne nceBno0yeBbX GyHkuid psimamMu Oypre.

14. K —3naunas soruka. Onpenenenne K —3uaunoil Gpynkiun. Yucno K —3HauHbIX QyHKIHIA OT N
nepeMeHHbIX. DileMeHTapHbie K —3HauHble QyHKIHM.

15. Toustre hopmyiisl B K —3HauHOIM jtoruke. Onepaius cyneprno3uini. PaBeHCTBO K —3HAYHBIX
(bYHKIMI 1 9KBUBAIEHTHOCTH (popmyst. OCHOBHBIE TIPaBHJIa U TOKIAECTBA K —3HAUHOM JIOTHKH.

16. TlomHoTa B K —3Ha4HOI storuke. [IpuMepbl MOIHBIX CHCTEM.

17. PacnioznaBanue MojaHOTHI B K —3HauHO# Joruke. OcHOBHBIE onpeienenus. Teopema o cyiie-
CTBOBaHHH aJTOPUTMA PACIIO3HABAHMUS TIOJHOTHI B K —3HAUHO#1 jToruke. Teopema O BbIICICHUH
KOHEYHOM MOJIHOW MOJICUCTEMBI Il OJIHOW CHCTEMBI.

18. 3amkuyToCTh B K —3HauHOI orHKe. 3aMKHYTHIE Kiaccel. Teopema Kysuemosa o GyHKIuo-
HaJIbHOM MOJIHOTE.

19. CymectBeHHble QyHKIUHU. JIeMMBI O CYIIECTBEHHBIX (DYHKIHSAX.

20. Kpurepuii moaHOTHI SI6I0HCKOTO cucTeM OyieBbIX PyHKIUH K —3HAYHOMN JIOTHKH.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOIIUXCSA

dopma 0OyuyeHHs] _ o4dHad

HasBanue pasae- | Bua camocrositesibHOM padoTsl (npopabom- | O6bem B | PopMa KOH-
JIOB M TEM Ka yuebHo020 mamepuana, peuwienue 3a0ay, yacax TPOJIs
pecpepam, ooknao, kKonmpoasvhasn paboma, (nposepka pe-
noozomoeKa K coaue 3auema, IK3ameHa u op.) wenus 3aoau,
pegepama u
op.)
1.9nementsl Teo- | [IpopaboTka yueOHOTO MaTepHana, MOAroToBKa | 6 3auer, mpoBep-
pHAA MHOKECTB. K cIade 3a4era, peluIcHue 3a1a4 Ka 3aJla4 penie-
HUSA
2.KomOunaropusie | [IpopaboTka yuyeOHOTO MaTepuaia, MoAroToBka | 6 3ayeT, mpoBep-
06LSKTBI Hux K cIade 3a4era, peluIcHue 3a1a4 Ka 3aJ1a4 pelie-
CBOUCTBA. HUS
3.PeKkyppeHTHBIE [IpopaboTka yueOHOrO MaTepuana, HOAroToBKa | 6 3auer, mpoBep-
COOTHOIICHMA 1 K cIlaue 3a4dera, peluicHue 3anad Ka 3aja4 penre-
IIPOU3BOAAIINE HUS
GyHKLIUH.
4 bynesa pynxuus | [IpopaboTka yueOHOTO MaTepuaia, moaroToBka | 4 3auer, mpoBep-
Y €€ CBOMCTBA. K cIlaue 3a4dera, peuicHue 3a1a4 Ka 3aj7a4 penre-
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5.Pasnoxenue Oy- | [IpopaboTka yueOHOro MaTepuasa, HOATOTOBKA 3ayer, IpoBep-
JIeBBIX QYHKIMH K cade 3a4eTa, peluieHue 3aaaq Ka 3aJa4 pelie-
110 IEPEMECHHBIM. HUS
6.[Toctpoenne co- | [IpopaboTka yueOHOrO MaTepuaa, MoroToBKa 3ayer, poBep-
KpallCeHHBIX K cIade 3a4eTa, pelieHue 3a1ad Ka 3a7ad4 petie-
JU3BIOHKTUBHBIX HUS
HOPMAJIBHBIX
dhopM.
7.IonuoTa 1 3a- ITpopaboTtka yueGHOro MaTepuaia, HOAroToBKa 3ayer, IpoBep-
MKHYTOCTBb CUCTC- | K cnaye 3a4eTa, pelIeHuE 3a0a9 Ka 3aJ1a4 pelie-
MBI OyJIEBBIX HUS
(O YHKIHH.
8.ITonnHombl JKe- | [IpopaboTka yueOHOrO Marepuaia, noJroToBKa 3ayer, IpoBep-
raJIKuHa. K cIaye 3a4era, pelICHHue 3a1a4 Ka 3aJ1a4 pele-
HUs
9.0cHOBHEIE 3a- IIpopaboTka yueOHOro Marepuana, HoJAroToBKa 3auer, npoBep-
MKHYTBIC KJIaCChI K ca4de 3a4eTa, pelieHue 3anad Ka 3a7ad4 pere-
OyneBoii anreOpeol. HUST
10.ITontHoTa CH- ITpopaboTtka yuyeGHOrO MaTepuana, HOAroOTOBKa 3ayer, IpoBep-
CTeMbI OyJIeBBIX K cade 3a4eTa, peluieHue 3aaaq Ka 3aJ1ay4 pelie-
byHKUUi. HUS
11.Cxema 3 ane- | IIpopaboTka y4eOHOr0o MaTepHania, IOArOTOBKA 3ayer, IpoBep-
MCHTOB QYHKIHO- | k criaue 3ayeTa, pelIeHue 3aaa4 Ka 3a7a4 perie-
HaJIbHBIX U €€ HUS
CBOHMCTBA.
12.Cunres cxem u3 | [IpopaboTka yueOHOTo MaTrepuaia, oJAroToBka 3ayer, poBep-
(yHKIMOHATBHBIX | Kk crade 3auerTa, peuienue 3amaqy Ka 3a7ad4 pere-
3JICMCHTOB. HUs
13.I'pacp u ero ITpopaboTka yueOHOro Marepuana, HoAroToBKa 3ayer, poBep-
CBOWCTBA. K cJa4ye sK3aMeHa, pelIeHue 3a1aq Ka 3a7a4 perie-
HUs
14. CBsa3HOCTS ITpopaboTka yuyeOHOro MaTepuaa, MoAroToBKa 3ayer, poBep-
rpacos. K cIave dK3aMeHa, pelIeHue 3a1a4 Ka 3a7a4 pele-
HUs
15.3iinepoBsI 1 ITpopaboTka yueOHOro MaTepuaa, oJroToBKa 3ayeT, IpoBep-
FaMAJIbTOHOBBI K cIlaue dK3aMeHa, peluieHue 3a1aq Ka 3aJ1a4 pelie-
rpadsl. HUS
16.ITnanaprocts | [IpopaboTka yueOGHOTO MaTepHaia, TOATOTOBKA 3ager, mpoBep-
rpacos. K cIa4e dK3aMeHa, pelIeHue 3a1a4 Ka 3a7ad4 pele-
HUs
17.lepeBbs. ITpopaboTka yyeOHOrO MaTepHaa, moJIroToBkKa 3aueT, npoBep-
K cllaue PK3aMeHa, pelIeHue 3a1a4 Ka 3a/1ay4 perie-
HUs
18.Packpacka ITpopaboTka yueOHOro MaTepuaa, MoJAroToBKa 3ayer, poBep-
rpados. K cIa4e dK3aMeHa, pelIeHue 3a1a4 Ka 3a7a4 pele-
HUs
19.IlceBnoGynessr | IIpopaboTka yueOGHOro MaTepHana, IOIr0TOBKa 3auer, nposep-

GYHKIMH U
K —3naunas
JIOTHKA.

K caa4€ 5K3aMCHa, pCHICHUC 3a1a4d

Ka 3aaa4 peuic-
HUsA
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20.I1omnoTa B [IpopaboTka yueOHOTO MaTepHuaia, MoAroTOBKa | 5 3ader, mpoBep-
kK —3naunoii 1o- K Caa4¢€ 5K3aMCHaA, pCHICHUC 3a1a4d Ka 3a/1a4 peuic-
THKEC. HUS

11. VYEBHO-METOJNWYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLITAHBI

a) Cnucok pekoMeHayeMoii TuTepaTyphl

OCHOBHaA

1.

Cyoonnamos, C. B. JluckpeTHasi MaTeMaTHUKa : Y4eOHUK U MPAKTUKYM JJIsl aKaJIeMUYecKoro Oa-

kanaspuara / C. B. Cyznomnatos, E. B. OBunHHUKOBa. — 5-€ W31., Uclp. U gon. — Mocksa :
MznarensctBo IOpaiit, 2019. — 279 ¢. — (YuuBepcutetsl Poccun). — ISBN 978-5-534-00871-
5. — Tekcr : oanekrponnsni // DBC Ipaiit [caiit]. — URL: https://www.biblio-

online.ru/bcode/432016

JluckperHas MaTeMaTHKa : yaeOHoe ocooue st By3oB / JI. C. Ananudes [u ap.] ; o HAydHOU
penakmueit A. H. Ceceknna. — Mocksa : U3narensctBo FOpaiit, 2019 ; ExatepunOypr : M3a-Bo
VYpan. ya-ta. — 108 c¢. — (YuauBepcutetsl Poccun). — ISBN 978-5-534-08214-2 (U3natensb-
ctBO IOpaiit). — ISBN 978-5-7996-1387-7 (U3n-Bo Ypan. yH-ta). — TeKkcT : 31eKTpOHHBIN //
3BC IOpaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/438245

T'awrxos, C. b. JluckpeTHasi MaTeMaTuKa : y4eOHUK U pakTukyM st By30B / C. b. ['amkos, A.
b. ®ponoB. — 3-¢ u3a., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2019. — 483 ¢. —
(Beicmee obpazoBanue). — ISBN 978-5-534-11613-7. — Tekcer : anekrponssiii / 3BC Opait
[caiiT]. — URL.: https://www.biblio-online.ru/bcode/445753

AOIMOJIHUTECJIbHAA

1.

Lllesenes FO. 1. COOpHUK 3a/1a4 MO JUCKPETHOM MAaT€MaTHUKE : JUIs MPAKT. 3aHATHI B Ipynmnax:
yueb. mocoOue no Hampasi. noarot. 6akanaspos 010400.62 "IIpuki. maTremMaTka U HHpoOpMa-
tuka" / llleBenes KOpwit [1aBnosuy, JI. A. [Mucapenko, M. 0. lllesenes. - CIIO. : Jlans, 2013. -
528 c.

COopHuK 3a1a4 1o BbIcIIed Matematuke B 4 4. Yacth 3 : yueOHOe mocoOue /jisi PHKIAJIHOTO
6akanaBpuata / A. C. Ilocnenos [u ap.] ; mox pegakumeit A. C. ITocnenoBa. — Mocksa : U3na-
tenbeTBO HOpaiit, 2019. — 395 c¢. — (bakanasp. IIpuknagHoit xkypc). — ISBN 978-5-9916-
7930-5. — Tekcr : snextponnbiii / DBC HOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434614

Muxeesa Enuzasema Anexceeéna. luckpeTHasi MaTeMaTHKAa : yue0.-MeTo1. mocodue st 1 u 2
KypcoB ¢ak. MaTeMaTUKu U HH(popM. TexHojorui / MuxeeBa EnuzaBera AnekceeBHa; Yal'V,
®dax. MaTeMaTHKU U UHGOPM. TeXHOJOTUH. - YibsaHoBcK : Yal'V, 2008. - 3arn. ¢ skpana; Ume-
eTcs Med. aHajor. - DJIeKTpoH. TekcToBble naH. (1 ¢aiin : 4,63 MO6). - TekcT : 3IeKTPOHHBIN. -
http:/lib.ulsu.ru/MegaPro/Download/MObject/221

. Muxeesa Enuzasema Anexceesna. BBeieHHne B TMCKPETHYI0O MaTeMAaTHKY : yuel. mocobue s

1 kypca ¢ak. maremaTuku ¥ uH(GopM. TexHonoruit. Y. 1 / MuxeeBa EnuzaBera AnekceeBHa; Y-
I'y, ®©MulT. - YiubsHosck : Yal'V, 2013. - Imeercsa ney. aHaior. - DIEKTPOH. TEKCTOBBIE JIaH.
(1 cpaitn : 6,75 MB). - Tekcer : anexTponnsIid.- http:/lib.ulsu.ru/MegaPro/Download/MObject/240

. Muxeesa Enuzaeema Anexceeéna. BBeieHne B THCKPETHYI0 MATEMATHKY : y4ueO. mocoOue st

1 xypca ¢ak. maremaTuku, uHopm. u aBual. TexHonoruil. . 2 / Muxeesa EnuzaBera Anekce-
eBHa; Y'Y, OMUUAT. - YassnoBck : Yal'V, 2016. - 3arn. ¢ 3kpaHa. - DIEKTPOH. TEKCTOBbIE
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JIaH. (1 dbaiin : 1,48 MO). - Tekcr : AJICKTPOHHBIMN. -
http://lib.ulsu.ru/MegaPro/Download/MObject/248

Y4eOHO-MeTOoauYecKast

1. HOpvesa O. /. Meronnueckue yka3aHus Ui CaMOCTOSITENIbHOM paOOThI CTY/I€HTOB 110 JHC-
UIUTHHE «JIMCKpeTHass MareMaThKa» JUIsl CTyJCHTOB OakalaBpwara IO HaIpaBJICHUSIM
09.03.03 «Ilpuxmaguas uadopmaruka», 02.03.03 «MaremaTrdeckoe oOecrieueHUE U aJIMHU-
HUCTpUpPOBaHUE WH(MOpPMAIMOHHBIX cucTem», crenranbHocTed 10.05.01 «KommbrorepHas
o6e3onacHocThy, 10.05.03 «MubopmarmonHas 06€30MacCHOCTh aBTOMATHU3UPOBAHHBIX CH-
ctem» / O. JI. FOpbeBa; Yul'Y, ®dak. maremarnku, HHGOPM. U aBUAIl. TEXHOJIOTUH. - YIIbs-
HOBCK : YnI'V, 2019. - 3aru. ¢ 3xpana; HeonyOnukoBaHHBINA pecypce. - DIEKTPOH. TEKCTOBBIC
JIaH. (1 daiin : 554 Kb). - Tekcr : AJICKTPOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/5693

CoryiacoBaHo:

-~

§ / / ® \/ A A ‘L’“ \ ‘\ - { .y | ' § \ W/ 4/
N 6ulS_be  Ub SDni Y Nowawa Y0 )¢/ 16.06.2020
JIOJDKHOCTH COTPYAHMKA HAay4HOH OMOIMOTEKH DHUO MOAINKCH nata

0) [IporpammHoe obecnieueHune

st 06pazoBaTenbHOIO Mpoliecca Mo JaHHOW IUCHUIUTMHE HeoOxoauM crarmoHnapHsiii kinace [1K ¢
YCTaHOBJICHHBIM CIIEAYIOIIMM IPOrPAMMHBIM 00ECIICYCHUEM:
MoitOduc Cranmaptabiii, AnbT Pabouas cranmms 8.

B) [Ipodeccnonanbubie 0a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBI:

1.1. IPRbooks : a1ekTpoHHO-OMOIMOTEUHAs cUCTeMa : CalT / rpynna kommnanui Al [Iu Ap
Memua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum moctymna: uis 3aperu-
CTPUP. MOJIB30BATENECH. - TEKCT : 3JEKTPOHHBIN.

1.2. FOPAUT : snekTpoHHO-GuOMoTeuHas cucteMa : caitt / OO0 DIeKTpOHHOE M31aTelb-
crtBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexxum moctyma: st 3a-
perucTpup. monab3oBaTeneu. - TEeKCT : 3IeKTPOHHBIM.

1.3. KoHCynbTaHT CTyAEHTa : 3JIEKTPOHHO-OmOMMoreuHas cucrema : cait / OOO Ilonu-
texpecypc. — Mocksa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_Kkit/x2019-
128.html. — Pexxum noctyma: asst 3aperucTpup. mojb3oBareneit. — TeKCT : AIeKTPOHHBIN.

1.4. Jlanp : snekTpoHHO-OuOIMoTeuHas cuctema : cat / OOO BBC Jlawp. — CaHkT-
[TerepOypr, [2020]. — URL: https://e.lanbook.com. — Pexxum noctyma: ajst 3aperucTpup. IMoJb30-
Baresnen. — TeKCT : 2JIEKTPOHHBIM.

1.5. Znanium.com : »neKTpoHHO-OMONMHMoTeuHas cucrema : caiit / OOO 3HaHHyM. -
Mockasa, [2020]. - URL: http://znanium.com. — Pexxum mocTyma : Jjist 3aperuCcTpHp. MOJIb30BaTe-
ned. - TeKCT : DJIEKTPOHHBIN.

1.6. Clinical Collection : KoJeKus AJi1 MEAUIIMHCKUX YHUBEPCUTETOB, KIIMHUK, METUIINH-
CKUX OubIMOTEK // EBSCOhost : [mopTau]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum nmoctymna : Juis aBTOpHU3. MoJb3oBaTenei. — TeKcT :
3JIEKTPOHHBIMN.

2. Koncyabrantllinoce [DnexTpoHHBIH pecypc]: crnpaBouyHas mpaBoBas cucrema. /OO0
«Koncynprant [Imtocy» - DnextpoH. naH. - Mocksa : Koncynprantlnroc, [2020].

3. ba3bl JaHHBIX NEPUOAMYECKUX U3TAHUIM:
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3.1. ba3za maHHBIX MEPUOAMYECKUX H3JaHHUK : 3IeKTpoHHBIC )ypHaiasl / OO0 UBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pesxxum noctyma : jyis aBTo-
pH3. oJib30BaTesie. — TeKCT : AJEKTPOHHBIMU.

3.2. eLIBRARY.RU: nayunas snekrponHas Oubnmoreka : cailt / OOO Hayunas Dnek-
tpouHast bubnuoreka. — Mocksa, [2020]. — URL.: http://elibrary.ru. — Pesxxum moctyma : ajas aBTo-
pu3. nosb30BaTeneil. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snekrponnas oubnmoreka / UJ| I'pebennukoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctymna : it aBTOpHU3. HOJIb30BaTe-
ner. — TekcCT : JIIeKTPOHHBIN.

4. HanmoHanbHAas JIEKTPOHHAsI OMOJIMOTEKA : 3JICKTPOHHAs OnONIMoTeKa : (erepaibHas
rocynapcTBeHHass MHGOpMAIMOHHAs cucTeMa : calT / MunucrepcTtBo Kynbtypsl PO ; PI'b. —

Mockaa, [2020]. — URL: https://H36.pd. — Pexkxum moctyma : 1 mojib30Baresieil HayqyHou Ouomo-
TeKU. — TEeKCT : 2JIEKTPOHHBIM.
5. SMART Imagebase I EBSCOhost : [mopTau]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum A0CTyma : Ui aBTOPHU3. MOJIb-
3oBareneil. — MI3o0pakeHue : 37IeKTPOHHBIE.

6. Penepanbuble HHGOPMAIMOHHO-00Pa30BaTe/IbHbIE OPTAJIbI:

6.1. EmtnHoe oKkHO JiocTymia K 00pa3oBaTelIbHBIM pecypcam : dheaepaabHbId TOpTa / yIpeau-
tenp DI'AOY AI10 LPT'OIT u UT. — URL: http://window.edu.ru/. — TekcT : 3Je€KTPOHHBIH.

6.2. Poccuiickoe o0OpaszoBanue : ¢emepaibHblii mopran / yupenutens OLAOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — Tekcr : 31eKTpOHHBIH.

7. O6pa3oBaTteibHbIe pecypcebl Yal'y:

7.1. DnektponHas Oubmuotexka Ynl'V : moayns ABUC Mera-ITPO / OO0 «Jlata Dkc-
npecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum noctyna : Juis mosib30BaTeieil Hay4qHoi
OuOMoTekH. — TEKCT : AIEKTPOHHBIN.

7.2. O6pasoBatensHbiii moptan Yial'Y. — URL: http://edu.ulsu.ru. — Pesxum moctyna : as
3apPETUCTP. MOJIb30BATENEH. — TEKCT: IJEKTPOHHBIN.

CoracoBaHo:

) Hér JU A $77:27 Jh |77/ L | 16.06.2020 1

nofekHOCTL coTpyanuka YU Tu'l OUO NOA{IMCH jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Aynutopun AJis NpOBEACHUS JEKIUI, CEMUHAPCKUX 3aHATUH, Ul TPOBEAEHUS TEKYLIETO KOH-
TPOJISt ¥ IPOMEXKYTOUHOMN aTTECTAIlMU, TPYMIOBBIX U UHIUBHIYaTbHBIX KOHCYJIbTAINH).

AyIUTOpHM YKOMIUIEKTOBAaHBI CIIEIUAIN3UPOBAaHHON MeOesblo, yueOHOU TOCKOH. AyIUTOpUU
JUTSL IPOBEJICHUS JIEKI[UIT 000pyA0BaHbl MYyJIbTUMEAUMHBIM 000PYIOBaHHEM JJISl NIPEAOCTaBICHUS
uHpopManuu 0oJbioi ayauropuu. [lomemnieHus aisi CaMOCTOSATENbHOM pabOThl OCHAIEHBI KOM-
NBIOTEPHON TEXHHKOW C BO3MOXKHOCTHIO MOJKIIOUEHHS K ceTu «VHTepHeT» U obecrieueHueM 10-
CTyna K 3JeKTPOHHOM MH(OpPMaImOHHO-00pa30BaTEeNbHON cpeie, IEKTPOHHO-OUOINOTEYHOH CH-
cTeMe.

12. CHEHHUAJIBHBIE YCJOBUSA 1JIs1 OBYUYAIOIIUXCSA C OTPAHNYEHHBIMU
BO3MOKHOCTAMMU 3/10POBbSA
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B ciyyae HeoOxoaumMocTH, 00y4aromuMces U3 YKUcia JUI ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3]10-
POBBS (110 3asABICHUIO 00YYAIOIIErOCs) MOTYT MPEAaraTbCs OJHU U3 CIEAYIONIMX BAPHAHTOB BOC-
npusTUS UHDOPMALIUY C YYETOM UX UHIUBUIYATbHBIX IICUXOPU3UIECKIX OCOOCHHOCTE:

— JUIsL ALl C HapYUICHUSIMU 3pEHHs: B (pOpME 3JIEKTPOHHOTO JOKYMEHTA; WHAWBUAYAIbHbIE KOH-
CYJIbTallUU C MPUBJICYCHUEM TH(IOCYPAONEPEBOIUNKA; UHIUBUIYabHbIE 3aJaHUs U KOHCYJIbTa-
LN

— JJIA JIML C HApYUICHUSMH CiIyXa: B (GopMe 3JIEKTPOHHOTO JOKYMEHTA; MHAWBHUIyallbHbIE KOH-
CYyJIbTAllUU C IPUBJIEUEHUEM CYPIONEPEBOAUNKA; NHAUBU Y aJIbHbIE 3aJaHUS U KOHCYJIbTALIUU;

— 7S UL ¢ HapYUICHUSIMH OTIOPHO-ABUTaTEIBHOIO ammapara: B popMe 3JIEKTPOHHOTO T0KYMEHTA;
WHJUBUTyaJIbHBIC 3a/IaHUS] U KOHCYJIbTALIUHU.

B ciydae HE0OXOAMMOCTH HCIONB30BaHUSA B y4eOHOM IPOLECCE YACTHYHO/UCKIIIOUUTEIBHO
JUCTAaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOJIOTUH, opranuzanus padots! [II1C ¢ oOyuarommmucs c
OB3 u uHBaIMAAMU TPEAyCMAaTPUBAETCS B SJCKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHON cpeie
C YYE€TOM UX UHAMBHYATbHBIX NCUXO(PU3MUECKUX OCOOEHHOCTEH.

Pa3paboraux Oleess- J Oyl IOpresa O.]1,
fionnucs - JIO/DKHOCTH DOHO
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