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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Henstmu ocBoeHust aucuuiuinHbl «Teopuss rpadoB M KOMOMHATOpPUKa»
SBJISIFOTCA: 3HAKOMCTBO C (DyHJIAMEHTAJIbHBIMU HOHATHUAMU M MaT€MaTUYECKUM
anmapaToM Teopuu TpadoB; H3YUEHHME OCHOBHBIX 3aJady Teopuu TIpados,
QITOPUTMOB M METOJIOB MX pEIICHUs; (POPMUPOBAHUE HABBIKOB 3(PPEKTUBHO
NPUMEHATH MOJIENIM TEOPUHU IpadoB IS PelIeHUs MPUKIIAIHBIX 3a1a4/

3aayaMu AUCIUIUIMHBI SIBISIOTCS:

- OBJajZeHHE O0a30BbIMU MOHSATUSIMU, OCHOBHBIMU OMNPEICICHUSIMU U
AJIEMEHTApHBIMU PE3yJIbTaTaMU JUCKPETHOM MAaTeMaTUKHU, HEOOXOAMMBIMHU B
IPAKTUYECKOH 1eATEIbHOCTH;

- YMEHHE OIHCHIBATh JHCKPETHbIE MaTeMaTH4YeCKHue OOBEKThI, CTPOUTH
NPUKIIaJHbIE JUCKPETHbIE MAaTEMaTHUYECKHE MOJEIN U paboTaTh C HUMHU.

2. [Inanupyemsble pe3ysbTaTbl 00y4YEeHHUS 110 AUCIHUIUIMHE (MOAYJIIO).

[lepeuenr GopMHpPyEeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
mporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUYeHUs M0 TUCIUIUTUHE (MOIYIIIO):

OIIK-1 - CnocobeH NpUMEHSTh METOAbl MAaTEMaTHUUYECKOTO aHaliu3a H
MOJICTIUPOBAHUSA, TEOPETUUECKOTO W IKCHEPUMEHTAIBHOTO HCCIEAOBAHUS B
po¢eCCUOHATILHON JISATEIbHOCTH.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HaTh:

- OCHOBHBIE (POPMYJIbI KOMOMHATOPHUKH;

- OCHOBHBIE MOHATHS TEOPUH rpadoB;

- cr1ocoObI TpeicTaBleHus rpados;

- YaCcTO BCTpEYaroIrecs MPUKJIaJHbIe 3a1a4i TEOPUH IpadoB;

- OCHOBHBIE aJITOPUTMBI T€OpHUH I'paoB 007aCTh UX TPUMEHEHHUS.

Ymern:

- NMPUMEHATh KOMOWHATOPHBIC (HOPMYJIBI IS TOACYETA YMCIA PA3THYHBIX
KOMOHMHAIINI;

- 3aMHUCHIBATh MATPHUIIBI CMEKHOCTH ¥ MHIIUJCHTHOCTH rpada;

- OIpeeNsATh TUI rpada;

- pemiarh 3a7a4i HaXOXKJICHUS SHUJIEpOBa U TaMUJIBTOHOBA IIUKIIA;

- HAXOJUTh KpaT4dauiiee OCTOBHOE IEPEBO.

Baanern:
- HaBbIKaMH MPUMEHEHUS] KOMOMHATOPHBIX (POPMYT;



- HaBbIKAMU MaTPUYHOTO 3aJaHus rpados;
- HaBbIKaMU pUMeHeHns anroputMoB Kpackana, IIpuma, [leikctpel, @opra-
bennvana, ®nolina st peiienus 3aay Ha rpadax.

3. O06beM TUCUMIUTUHBI (MOYJIS).
3.1. O0mas Tpy10eMKOCTh AUCITUTLUIMHBI (MOJTYJIS).

OO6mast TpyInOEMKOCTh AUCIHUIUIMHBI (MOayJs) coctaBisier 3 3.e. (108
aKaJeMHU4ecKuX yaca(oB).

3.2. O0bem pmucuMIUIMHBL (Monaynsi) B (opMe KOHTAaKTHOW padOThI
oOyyaromuxcsi ¢  MeJaroruieckuMu  paboTHUKaMU ©  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTebHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IPU MPOBEJECHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbBIX 3aHATHI
Bcero | Cemectp Ned

KonTtaktHas paboTa rmpu mpoBeIeHNH yIeOHbBIX 3aHATHH (BCETO0): 64 64
B ToMm uncre:

3aHATHUSA JIEKIIUOHHOTO THUIA 32 32
3aHATUSA CEMUHAPCKOro TUIa 32 32

3.3. O0beM aUCHUIUIMHBI (MOIyJisg) B (opmMe caMOCTOSITENbHOW padoThI
oOyyaromuxcs, a Takxke B (QopMe KOHTAKTHOM pabOThl OO0ydYarOIIUXCS C
NeAarorndyecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBJIEKAEMbBIMH K peain3aliu
o0pa3oBaTeabHOW MpOrpaMMbl Ha HMHBIX YCIOBHUSX, MpU MPOBEACHUU
MIPOMEKYTOUHOM aTTEeCTALMK cOoCcTaBisieT 44 akaleMHUUeCcKUX vaca (OB).

3.4. Ilpu oOy4eHnH 10 MHAUBUAYATFHOMY YIYEOHOMY TIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM TUCIUIUIMHBI (MOJYJIsI) MOXKET OBITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takxke B hopme
KOHTaKTHOW PabOThl 00ydalOIUXCsl ¢ MEAarorudeckKuMu pabOTHUKAMH U (WJIH)
JUIAMU, TIPUBIIEKAEMBIMU K pPealii3aliii 00pa3oBaTEIbHONW IPOrPaMMbl HA HHBIX
YCJIOBHSIX, TIPH MIPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO THUIIA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

OcCHOBHBIE PUHIIUITBI KOMOWHATOPHKH.
PaccmarpuBaeMble BOIIPOCHI:

-KoHeuHBIe 1 cueTHBIE MHOXKECTBA, MOIIIHOCTH MHOXKECTBA;
-IIpsimoe (/lexapToBO) Npon3BeEAEHHE MHOKECTB;
-IIpaBuna cyMMBI U IPOU3BEACHUS;

-IIpunnun Jupuxie;

Pa3memenusi, codeTaHus U IEPECTAHOBKH C IIOBTOPEHUSMU U 0€3 MOBTOPEHUH.
PaccmatpuBaeMble BOIIpOCH:

-Ynopsno4eHHbIe BEIOOPKH:. IIEPECTAaHOBKU U Pa3MEILEeHHUs C IOBTOPSHUSMH U O3 HOBTOPEHUH
-HeynopsinoueHHbIe BEIOOPKHU: COYETAaHHS C IIOBTOPEHHUSAMHE U 0€3 IIOBTOPEHHIT;

CpoiicTBa OMHOMHAJILHBIX KO3(PHUITUESHTOB.
PaCCManI/IBaeMI)Ie BOIPOCHI:

-OCHOBHEBIE KOM6I/IHHTOPHBIC TOXICCTBA,

-bunom Herotona. Tpeyronsnuk Ilackans.

HpaBI/IHO BKIIFOUCHUA-UCKIIFOUCHU .
PaccmaTpuBaemble BOTIPOCHI:

-XapakreprcTiieckas (GyHKIHSI MHOKECTBA,;

-BriBoz hopMyITBl BKITIOUESHUS-NCKITIOYEHHS;

-IIpups! pumMeneHns: GOPMYIIBI BKIIOUEHHUA-ICKIIOUCHNS.

IToacTanoBKH.

PaccmatprBaeMbie BOTIPOCHI:

-HO}ICTaHOBKI/I Ha KOHCYHOM MHO>KCCTBC, yMHO)KeHI/Ie IMOJACTAHOBOK;
-]_[I/IKJ'[I/I‘{CCKI/IG IIOJACTAaHOBKH,

-Tpancno3zuuuy;

-CuMMeTpuyeckas rpymma Sn.

PeKyppeHTHbIe noCJIICI0BATCIIbHOCTH.

PaccmarpuBaeMsble BOIPOCHL:

-OTHOpPOHBIE PEKYPPEHTHBIE MOCIIEI0BATEIbHOCTH;

-XapakTepuCTUYEeCKUIl MHOTOUJIEH PEKYPPEHTHON MOCIEe0BATEIbHOCTH; -PellleHne pekKypeHTHbIX
COOTHOIIIEHUI! /I IPOCTHIX KOPHEH;

-PelnieHne peKKypeHTHBIX COOTHOLIEHUH sl KPAaTHBIX KOPHEH;

-ITocnenosarensuocTs PubOHAYYM,

-TlonsiTre IPOU3BOAAIINI (QYHKITHH.

Brenenue B Teoputo rpados.

PaccmaTpuBaemble BOIIPOCHI:

-McTopust BOBHUKHOBEHUS U pa3BUTHUS TEOPHUU IPadoB;

-OCHOBHBIE MOHSATHS U ONIPEEICHUs: OHsATHE rpada, BepIINHEL, pedpa, Jyrd, OpUEHTHPOBAHHBIE U
HEOpUEHTUPOBaHHbIE Tpadbl, TpocToii rpad, neTim, kpatHsle pedpa, Buabl TpadoB, noarpadsr;
-Crenenu BepunH. CriocoObI 3a1aHus rpados;

-Marpuna cMeXHOCTH, MaTpULla HHIUASHTHOCTH Tpada.

-Nzomopdusm rpados.

JepeBbs.

PaccmarpuBaembie BONPOCHL:

-Ilonsatue nepesa, nucTa, jeca;

-HeOpI/IeHTI/IpOBaHHBIe 1 OpUCHTHUPOBAHHLIC JC€PCBbA;

-KOpHeBI)IC JACPCBbA.

-Metpuyeckue XapaKTepUCTUKU rpad)oB: SIKCUEHTPUCHUTET, INAMETP, Paiyc, LEHTP.
-Teopema o 1ieHTpe nepesa.

KonupoBanue nepeBbes.
PaccmarpuBaembie BONPOCHL:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

-Kanonnueckuii Kox;
-Kop Iprodepa;
-M3oMopdu3m nepeBbes.

10

OCTOBHBIE 1€PEBBSI.

PaccmaTprBaemble BOIIPOCHI:

-TTonsitre ocToBa(kapkaca) rpada;

-Martpuria Kuprxoda;

-Teopema Kuprxodoa.

- [TocTpoenue kparyaiiiero 0OCTOBHOro aepeBa: anroput™ Kpackana, anroputv [Ipuma.

11

O6xo0151 rpadoB.

PaccmarprBaeMbie BOTIPOCHI:

- [IyTp, mpocToit myTh, HUKIMYECKUN MYTh, 1IETb, LIUKIT;

- JIOCTI>KUMOCTD | CBSI3HOCTh, KOMITOHEHTHI CBSI3HOCTH. CHIIBHBIC KOMIIOHCHTHI Tpada v KOHICHCAITUS;
- baza u anTu6asa rpada.

12

DINEpOBHI U TAMIIIBTOHOBEI TPadBbl.

PaccmaTpuBaemble BOIIPOCHI:

- [lonsTHe 3iinepoBa MyTH, diIepoBa UK, diIepoBa rpada. HeodxoanMele 1 1OCTaTOYHBIE yCIOBUS
CYIIECTBOBAHMS SHIIEPOBA Iy TH;

- Kputepuii sitnepoBoctu rpada;

- [lonsiTHe raMHUIIBTOHOBA ITyTH, TAMIJIBTOHOBOTO IMKJIA, TaMIJIBTOHOBOTO Tpada. JloctaTouHoe ycrnoBue
raMHUJIBTOHOBOCTH Tpada.

13

[TnanapHsbie rpadml.

PaccmaTpuBaeMbIe BOIIPOCHL:

-dopmyna Diinepa, rpadsr KS n K3;3;

-Omnepanmu Ha Tpadax: moapa3doueHne U CTATHBAHUC;
-Teopema Ilontpsiruna-Kyparosckoro;

-Kpurepuit Barnepa.

14

Kparuaiimue mytu B rpadax.

PaccmaTpuBaeMble BOIIPOCHL:

- [lonsaTue B3BeIIEeHHOrO rpada;

- [locraHoBKa 33724y HAXOXKJCHHS KpaTYaiIero MyTH BO B3BELIEHHOM rpade;
- Anroputm @opra-bemnvana. Anroput™ Jefiketpel. Anroputm ®@roiina.

15

HOCTpO@HI/Ie MaKCHUMaJIBHOI'O IIOTOKaA.

PaccmatpuBaeMbIe BOITPOCHI:

- [TonsTue moroka. [loctaHoBKa 3a7a4u;

- Anroput™ @opaa-DoskepcoHa TOCTPOSHUS MAKCUMAIBHOTO TIOTOKA.

16

I[I/ICerTHBIC MOJCIN TCOpHUU Fpa(I)OB

PaccmatprBaeMbie BOTIPOCHI:

- 3amaua 06 m3omophusme rpados;

- 3amaum o packpackax rpados (PébepHbIe M BepIIHHHBIC pacKpacKu. Packpacku mIocKux rpagos);
- 3aj1a4a 0 MOKPHITUU KOHEYHOTO MHOXKECTBA CUCTEMOH €ro MOJIMHOXKECTB.

4.2. 3a"sATUS] CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3ausaTUst

/11

TemMaTrka MpakTUYECKUX 3aHATHI/KPATKOE COJIepKaHUE

33,[[3.‘{1/1 Ha IPUMCEHCHUC OCHOBHBIX KI/I6I/IHaTOpHLIX IIPUHIHUIIOB: IIPpaBUJI CYMMBI U
MMPOU3BCACHUSA, IPUHIIUIIA I[I/IpI/IXJIe.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
2 |3amaym Ha BRIUMCICHUE YKCIIa PA3MEIICHUA, COYETAaHUH U ITePECTaHOBOKU
MOBTOPEHUSIMHU U O€3 TOBTOPEHUH.
Jloka3aTenbcTBO KOMOMHATOPHBIX TOXKIECTB.
3a/1a4um ¢ UCMOJIb30BaHUEM (POPMYJIBI BKIFOUCHHS-UCKITIOUCHUSI.
[ToacTaHOBKM Ha KOHEYHOM MHOXKECTBE, YMHOKEHHUE TI0JICTAHOBOK, TPYyIITIa
MOJICTAHOBOK.
6 |OgHOpOIHBIE PEKYPPEHTHBIE MOCIEI0BATEIILHOCTH: XapaKTePUCTUIECKOE YpaBHEHHE,
HaxXoXxJaeHue (OpMyIIbl OOIIETo YWieHa.
7 |CrocoOs1 3a1anus rpadoB: rpad Kak OTHOIIEHUE; MATPHUIIA CMEKHOCTH, MaTPHUIIA
WHIUICHTHOCTH Tpada.
8 |Mynbturpadsl: KpaTHbIE peOpa U NETIN; MaTPUIIa CMEKHOCTH, MAaTPHIIA HHITUACHTHOCTH
rpada.
9 |Oprpadsi: criocoObl 3a/1aHUS ;MAaTPUILIBI CMEKHOCTH, MHIIUACHTHOCTH, JOCTUKHUMOCTH
oprpada.
10 |HeopueHntupoBaHHBIEC 1 OPUEHTHPOBAHHBIE JIepeBbsi. KonupoBaHue aepeBbeB.
11 |OcToBHBIE IepeBhs; NOCTPOCHUS KpaTUyallllero OCTOBHOIO JiepeBa: airoputM Kpackana,
anroputm [Iprma.
12 |Onepanuu Hax rpadamu. [Ipumenenue reopem IlorTpsaruna-Kyparosckoro u Baraepa.
ANTOpPUTM MTPOBEPKHU TUTAHAPHOCTHU U TUIOCKOM YKIIaJKH.
13 |HeoOxoaumbie U TOCTaTOYHBIE YCIOBHS CyIIECTBOBAHUS ditniepoBa myTu; Kpurepwii
sinepoBocTH rpada;
14 |[TonaTHe raMUIBTOHOBA IyTH, TAMIJIBTOHOBOTO ITUKJIA, TAMUJIBTOHOBOTO Tpada.
JocraTouHoe ycioBre TaMUIBTOHOBOCTH Ipada.
15 |[Ipumenenne anroputMoB Dopaa-bennmana, JledkcTpsl, oiaa HaX0XKACHUS
KpaT4ailero myTu B rpade.
16 |[locraHOBKa 3aJa4¥ HAXOXKACHUS KpaTYaiIllero myTyu BO B3BEIIEHHOM oprpade:
4.3. CamocrosiTenbHas padoTa 00y4daroImnXCs.
No .
Bun camocrosTenbHO# paboThI
n/m
1 |PaGora c TEeKIIMOHHBIM MaTePUaJIOM.
2 |Pabora c iuTeparypoii.
3 |Tekymast MOATOTOBKA K 3aHATHSIM.
4 |IloaroroBka K IpOMEXYTOUHOM aTTECTALUH.
5 [ToaroToBka K MPOMEXKYTOUYHOM ATTECTALIUH.
6 | [loaroroBka K TeKyIieMy KOHTPOJIIO.

5. llepeueHr wu3gaHUM, KOTOpbIE PEKOMEHIYETCS MCIOJb30BaTh MpHU

OCBOEHUHU JTUCIUIUIMHBI (MOTYJIST).



y bubnunorpaduueckoe onucanue Mecro nocryna
II/11

1 Anekcees, B. E. Teopus rpados : yuedbnoe https://e.lanbook.com/book/153421 (naTa
noco6ue / B. E. Anekcees, JI. B. 3axapoBa. — | 0Opawenus: 03.06.2026)

Hwxunit Hosropog : HHI'Y um. H. H.
Jlo6auesckoro, 2017. — 119 ¢. — Tekcer :

ANIEKTPOHHBIH // JIaHb : 2IEKTPOHHO-
O6ubnuoTeyHast cuctema

2 | Bemurypa A.H. KombunaTopuka u Teopust https://reader.lanbook.com/book/284441#4
rpados g kubepoOe3onacHocTu- YuedHoe

nocobue. KoHcnekT jiekiuit [ IeKTpOHHBIN
pecypc]. M.: HUAY Mu®u. 2021.- 200 ¢

3 Hanugaiiko, JI. B. KomOunaTtopuka, Teopus https://znanium.ru/catalog/product/2148319
BEPOATHOCTEH M MaTeMaTHyeckas cTaTucThka | (AaTa obpamenns: 03.06.2026)

: yueOHoe rocobue / JI.B. Hanusaiiko, /1.C.
[yHckatite. - Mocksa : UTHOPA-M, 2024. -
296 c. - (Briciiee oopaszoBanue). - ISBN 978-
5-16-112491-8

4 | Tropusn, C.®. Teopus rpadoB u eé https://reader.lanbook.com/book/160869#2
npuiIokeHus : yueO. nocobue. - [lepmsb : U3a-
Bo [lepM. Hall. Mccren. MONIUTEXH. YH-TA,
2015. - 159 c.

6. [IlepeueHb COBpeMEHHBIX TIpOoeCcCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS MPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

- Hayuno-rexauueckas 6ubmmorexka PYT (MUUT) (http://library.miit.ru);

-  HWudopmammonnsiii moprtan Hayunas snexTpoHHas OuOIMOTEKa
eLIBRARY.RU (www.elibrary.ru);

- O6pazoBarenpHas miargopma «kOpaiit» (https://urait.ru/);

- DNIEeKTPOHHO-0MOIMOTeUHAS cuctemMa  u3aarenbctBa  «JlaHby

(http://e.lanbook.com/);

7. IlepedyeHp  JUIEH3UMOHHOTO ¥  CBOOOAHO  PacCHpPOCTPAHIEMOTO
IPOrpaMMHOr0 OOECHe4YeHHs, B TOM YHCIIE€ OTEYECTBEHHOIO IPOU3BOCTBA,
HEO0OXOIMMOTIO /i1 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

- Onepanmonnas cucrema Windows;
- Microsoft Office;
- [louckoBBIE CUCTEMBEL.

8. Omnucanne MaTepUabHO-TEXHUYECKON 0a3bl, HEOOXOAUMON  JjIst
OCYIIECTBICHUST 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTLTHHE (MOIYIIIO).



Jlist mpoBeneHUs 3aHATUN JICKIIMOHHOTO THMNA TpeOyITCS ayauTOpHH,
OCHAIIICHHBIE KOMIBIOTEPHON TEXHUKOW W HabopamMu JIEeMOHCTPAIIMOHHOTO
o0opyoBaHUsI.

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

3auer B 4 cemecTpe.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalluy, pa3padaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNT).
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