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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenssMmu ocBoenus aucuUIUIMHBL «Teopuss rpadgoB M KOMOMHATOPUKA»
ABIIIOTCS: 3HAKOMCTBO C (DyHIaMEHTAJIbHBIMU MOHATUSAMH M MAaT€MaTUYECKUM
anmapatoM Teopuu TpadoB; H3YUCHHE OCHOBHBIX 3aJad TeopuH Tpados,
QITOPUTMOB W METOJOB HUX pemieHus; (popmMupoBaHHE HABHIKOB 3()(PEKTHBHO
HIPUMEHSTHh MOJIEIN TEOpUU TpadoB I PELICHUs TPUKIIAJAHBIX 33124/

3aa4yamMy TUCIUIUIMHBI SIBIISFOTCSL:

- oBnajeHue 0a30BBIMH TOHATUSMH, OCHOBHBIMH OIPENEICHUSMU U
AIIEMEHTAPHBIMU pe3yJIbTaTaMH IHCKPETHONW MaTeMaTWKH, HEOOXOIMMBIMH B
MPAKTUYECKON ACSITETbHOCTH;

- YMEHHE ONUCHIBATh JUCKPETHBIE MAaTEeMAaTUYECKHUE OOBEKTHI, CTPOUTH
MPUKIIATHBIC JUCKPETHBIE MATEMAaTHYECKUE MOIENN U pab0TaTh C HUMH.

2. [Inanupyembie pe3yibTaThl 00y4EHUS MO TUCHHUILTHHE (MOIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH npUMEHSATh METOJAbl MAaTeMAaTHYECKOro aHallu3a |
MOJICTTUPOBAHUS, TEOPETUYECKOTO M DKCIHEPUMEHTAIBHOTO WCCIICOBAHUS B
poheCCUOHATIBHOU eI TEIIbHOCTH.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:

- OCHOBHBIE (JOPMYJIBI KOMOMHATOPUKH;

- OCHOBHBIE TIOHSATHS TCOPUH IpadoB;

- CIIOCOOBI TIPeICTaBIICHUS TPadoB;

- 4aCTO BCTPEUAIOIIHECS MPUKIIATHBIC 3aa9 TCOPHH rpadoB;

- OCHOBHBIC AJITOPUTMBI TEOPUH TpadoB 00JIaCTh UX MPUMCHCHHSI.

YMerh:

- MPUMEHATh KOMOMHATOPHBIC (HOPMYIBI JJIs TOACUYETA YHUCTA PA3THUHBIX
KOMOMHAIINI;

- 3aITUCHIBATh MATPHIIBI CMEKHOCTH M UHIIMJICHTHOCTH Tpada;

- OMIpeneNATh TUI Tpada;

- pemaTh 3a7a491 HaX0XICHUS dilJiepoBa U TaMIJIBTOHOBA ITUKJIA;

- HaXOJUTh KpaTyaiiiiee 0CTOBHOE JIEPEBO.

Baanern:
- HaBbIKaMU IPUMEHEHUsI KOMOMHATOPHBIX (HOPMYII;



- HaBBIKAMU MATPUYHOTO 3a/1aHus rPpadoB;
- HaBbIKaMU NpUMEHEHUs anroputMoB Kpackana, [Ipuma, [etikctpol, opaa-
bennvana, ®noiina 11st pemeHus 3a1a4d Ha rpadax.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AMCIUILIUHBI (Monynsi) coctaBiasier 3 3.e. (108
aKaJeMHYEeCKuX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBUSIX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ned

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm gncne:

3aHATHUS JEKIIMOHHOTO THUIIa 32 32
3aHATHS CEMUHAPCKOTO TUMA 32 32

3.3. O6bemM mucHUIUIMHBI (MOIYJis) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJaronuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpHOM MpOTrpaMMbl HA HHBIX YCIOBUSAX, TpPU  MPOBEICHHUH
MIPOMEKYTOUHOM aTTeCTAallMN COCTaBIsAET 44 akaleMHUUECKUX yaca (OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peaii30BaH
MOJTHOCTHIO B (POpME caMOCTOSITENNHHON pabOThl 00yJaromuXcs, a Takke B hopme
KOHTaKTHOU pabOThl OOy4YaIOIIMXCA C MEJaroru4ecKuMu pabOTHUKAMHU | (UJTH)
JUIAMH, TIPUBJIEKaEMbIMH K pealin3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3a"HATHSA TEKIIMOHHOTO THUIIA.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

OCHOBHBIE TPUHIUITE] KOMOMHATOPHKH.
PaccmarpuBaembie BOIPOCHL:

-KoHeuHbIe 1 cueTHbIE MHOXECTBA, MOIIIHOCTh MHOXKECTBA,
-IIpsimoe (/lexapToBO) MPOU3BEACHUE MHOXKECTB;
-IIpaBuiia CyMMBI U IIPOU3BENCHUS;

-IIpunnun Jlupuxie;

Pa3smerenusi, coueTaHus U IEPECTAaHOBKH ¢ TOBTOPEHHUSIMH U 0€3 TOBTOPEHHIA.
PaccmaTpuBaemble BOIPOCH:

-YHopsgo4eHHbIe BBIOOPKH:. IEPECTAHOBKH 1 pa3MELICHHS C TIOBTOPEHNUSMH U 03 TOBTOPEHUH
-HeymopsinodeHHbIe BEIOOPKH: COUYETaHUSI C TIOBTOPCHUSMH U O€3 MOBTOPEHUIA;

CaolicTBa OMHOMUATBHBIX KO3()(PHUIIMEHTOB.
PaccMarpuBaeMble BOIIPOCHL:

-OCHOBHBIC KOMOMHATOPHBIC TOKICCTBA;

-bunom Herotona. Tpeyronpnuk ITackans.

HpaBI/IJIO BKIIFOUCHHUA-UCKJIIFOUCHU .
PaccmaTpuBaeMblie BOPOCHI:

-Xapakrepuctuueckas QyHKIHSI MHOKECTBA,;

-BriBoz hopMyItel BKITIOUCHUA-HCKITIOUCHUS,

-IIpups!1 npumMeHeHus: GOPMYJIIbI BKIIIOUESHHS-UCKITIOUEHHSI.

IloncTanoBku.

PaccMarpuBaeMble BOIIPOCHL:

-ITogcTaHOBKM Ha KOHEUHOM MHOXECTBE, YMHOKEHHUE ITOICTaHOBOK;
-[{ukanyeckue MoaCTaHOBKH;

-Tpancnosunuu;

-CummMmerpuueckas rpynmna Sn.

PexyppeHTHBIE OCIEA0BATENBHOCTH.

PaccmarpuBaemble BOIPOCHL:

-OtHOpOIHEBIE PEKYPPEHTHBIE MOCTIEI0BATENbHOCTH;

-XapaKkTepuCTUYECKU MHOTOWIEH PEKYPPEHTHOM MOCIIeI0BATEIbHOCTY; -PellieHne pekKypeHTHBIX
COOTHOILLEHUH JIJIs IPOCTBIX KOPHEH;

-PenieHne peKKypeHTHBIX COOTHOLIEHU ISl KPaTHBIX KOPHEH;

-ITocienoBarensHocTs PUOOHAYYM;

-ITonsTre poM3BOASMIINI (YHKIHH.

Beenenue B Teoputo rpados.

PaccmarpuBaeMblie BOpOCHL:

-VlcTopus BOSHUKHOBEHUS M Pa3BUTHA TEOPUHU Ipados;

-OCHOBHBIE TOHATHUS U OTPEICICHNUS: TTOHATHE Tpada, BEPIINHEL, pedpa, TyTH, OpHEHTHPOBAHHEIE U
HEOPHEHTHPOBAaHHBIE Tpadbl, MPocToii rpad, meTnu, KpaTHeIe pedpa, Buabl rpadoB, moarpadsr;
-Crenienu BepmuH. Crioco0s! 3a1anHust rpados;

-Martpuiia cMeXHOCTH, MaTPHLIA HHIIUACHTHOCTH Tpada.

-M3omopdusm rpados.

HepeBssi.

PaccmarpuBaeMbie BOIPOCHI:

-ITonsiTre nepeBa, JIUCTa, Jieca;

-HeopueHTHpoBaHHbBIE U OPUEHTUPOBAHHBIE IEPEBBS;

-KopHeBrie nepeBbsi.

-Metpudeckue XapaKTepHCTUKU TpadoB: IKCIICHTPUCUTET, THAMETP, PAIIYC, IEHTP.
-Teopema o meHTpe nepesa.

KonupoBanue nepeBbeB.
PaCCManI/IBaCMLIC BOIPOCHI:




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

1/
-Kanonnueckuii Ko,
-Kop Iprodepa;
-UzoMopdusm aepeBbes.
10 |OcroBHBIE IEpEBbS.

PaccmaTpuBaemble BOIIPOCHI:

-ITonsiTue ocroBa(kapkaca) rpada;

-Martpuma Kuprxoda;

-Teopema Kuprxooa.

- [TocTpoenue kparyaiiiero ocTOBHOTo AepeBa: anroputM Kpackana, anroputm [Ipuma.

11

O6xomp! TpadoB.

PaccMarpuBaeMble BOIIPOCHL:

- IIyTp, IpOoCTON IyTh, UUKIUYECKUN IIYTh, 1I€Tb, LIUKII;

- JOCTHKUMOCTB U CBSI3HOCTb, KOMIIOHEHTHI CBA3HOCTH. CHIIbHBIE KOMIIOHEHTHI rpada u KOHACHCAIHS;
- baza u antn6asa rpada.

12

DUIEPOBBI ¥ TAMHIIITOHOBEI TpadBbl.

PaccmarprBaeMbie BOTIPOCH:

- lonsTre 3inepoBa MyTH, SHIIEpoBa MUKIIA, SitepoBa rpada. HeoOXoauMble U TOCTATOYHbIE YCIOBHS
CYILECTBOBAHMS 3MIIEPOBA MY TH;

- Kputepuii sitneporoctu rpada;

- [loHsTHE raMIIIBTOHOBA TYTH, FAMHJIBTOHOBOTO ITUKJIa, TAMHJIBTOHOBOTO Tpada. JlocTraTouHoe ycioBue
raMHJIbTOHOBOCTH Tpada.

13

[Tnanapabie rpadsbl.

PaccmaTpuBaemble BOTIPOCH:

-®opmyna Diinepa, rpader KS u K3;3;

-Onepanymu Ha rpadax: moapazoueHue 1 CTATUBaHKE;
-Teopema IlonTpsiruna-Kypartosckoro;

-Kpurepuii Baruepa.

14

Kparuaiimme nytu B rpadax.

PaccmarpuBaemble BOIPOCHL:

- [TonsiTue B3BemeHHOTO Tpada;

- [ocTaHoBKa 331241 HAXOXKACHHS KpaTyailero myTH BO B3BEILIECHHOM rpade;
- AnroputMm @opaa-bennmana. Anroputm Jdeikctpel. AnroputM ®noiaa.

15

HOCTpOGHI/Ie MaKCUMAJIBHOTI'O ITOTOKA.

PaccmarpuBaeMblie BOpOCHI:

- [onsatue notoka. [TocranoBka 3anauu;

- Anroputm @opaa-donkepcoHa NOCTPOEHHUSI MAKCUMAJIBHOTO TIOTOKA.

16

I[I/ICerTHLIC MOZCIIN TCOPpHUU Fpa(i)OB

PaccmarpuBaemble BONIPOCHL:

- 3agada 00 uzomopdusme rpados;

- 3agaun o packpackax rpagos (PéoepHbie 1 BepIIMHHbBIE pacKpacky. Packpacky miockux rpados);
- 3aga4ya 0 MOKPHITHH KOHEYHOTO MHOXKECTBA CUCTEMOH €ro MOJMHOKECTB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

Hp AKTHYCCKUEC 3aHATUA

/o

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHHE

3amayy Ha IPUMEHEHNE OCHOBHBIX KHOMHATOPHBIX MPUHIIUIIOB: IPABUIJI CYMMBI U
IIPOU3BENEHNUS, IpUHLUIA Jupuxie.




Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

/1
2 |3agauu Ha BBIYMCICHHUE YHCIIA Pa3MELICHUN, COYETaHUH U TIepECTaHOBOKU
IOBTOPEHUSMHU U 0€3 TOBTOPEHUIA.
Jloka3zarenbcTBO KOMOMHATOPHBIX TOKIECTB.
3aaun ¢ UCTIOJIB30BaHNEM (OPMYIIBI BKITFOUCHHUS-UCKITIOUSHUS.
[ToncraHOBKM Ha KOHEUHOM MHOXXECTBE, YMHOKEHHE M1OJCTAaHOBOK, IpyIa
[10JICTAHOBOK.
6 |OnHOpOIHBIE PEKYPPEHTHBIE IOCIE0BATEIIBHOCTH: XapaKTEPUCTUYECKOE YpaBHEHHE,
HaxoJIeHue (hopMyJIbl OOIIETO YiIeHa.
7 |CnocoObl 3aanus rpa¢oB: rpag Kak OTHOILEHHE; MaTpULla CMEXKHOCTH, MaTpHLIA
WHIUJEHTHOCTH Tpada.
8 |MynbTurpadsl: KpaTHble pedpa ¥ MeTJIN; MaTPHUIla CMEKHOCTH, MAaTPULIa HHIUACHTHOCTH
rpada.
9 |Oprpadsl: criocoObl 3aJJaHNUS;MAaTPULIBI CMEKHOCTH, HHIUIEHTHOCTH, JOCTHUKUMOCTH
oprpada.
10 |HeopueHTHpOBaHHBIE M OPUEHTUPOBAaHHbBIE 1epeBbs. KonupoBaHue nepeBbeB.
11 |OctoBHBIE IepeBbs; NOCTPOEHUS KpaTYallllero 0CTOBHOTrO Jepea: anroputM Kpackana,
anroputm IIpuma.
12 |Onepanuu Hag rpadamu. [Ipumenenue teopem Ilontpsruna-Kyparosckoro u Barnepa.
AJNTOpUTM MPOBEPKH IUIAHAPHOCTHU U MJIOCKOH YKIIaJKH.
13 |HeoOxoaumble 1 1OCTaTOYHBIE YCIOBUS CYILIECTBOBAaHUSA diinepoBa myTu;Kpurepuii
sitnepoBocTH rpada;
14 |IloHATHe raMUIBTOHOBA IIyTH, FTAMUJIBTOHOBOTO LIMKJIA, TAMUJIBTOHOBOTO Ipada.
JlocraTouHoe yclioBHME raMUIIbTOHOBOCTH Ipada.
15 |[Ipumenenue anroputmoB dopra-bemmana, [leliketpsl, Onoiina HaX oK ACHUS
KpaTyaifiero nyTu B rpade.
16 |[TocraHoBKa 3a/1auM HAXOXKIECHUS KpaTyaiIlero myTy BO B3BEIIEHHOM oprpade:
4.3. CamocrosiTenbHas paboTa 00yJaromuxcs.
Ne .
Bun camocrositensHOM paboTh
n/n
1 |PaGota c TeKIIMOHHBIM MaTEPHUAITIOM.
2 |Pabora c imreparypoii.
3 [Texymias moaroToBKa K 3aHATHUSIM.
4 IToaroToBKa K MPOMEKYTOUHON aTTECTAIUH.
5 [ToaroroBka K MpOMEKYTOUHOM ATTECTAIIUH.
6 | IlogroroBka K TEKyIeMy KOHTPOJTIO.

5. Ilepedyenb wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCHOJIb30BATh IPHU

OCBOCHUU JUCHUIUIMHBI (MOIYJIA).



bubnmorpaduyeckoe onucanue Mecro nocryna

1 | Anekcees, B. E. Teopus rpacos : yaebHOE https://e.lanbook.com/book/153421 (nata
noco6ue / B. E. Anexcees, JI. B. 3axaposa. — | 0Opauenus: 03.06.2026)

Hwxnuit Hosropon : HHI'Y um. H. U.
Jlob6aueBckoro, 2017. — 119 ¢. — Tekcer :
AJICKTPOHHBIN // JIaHb : AIEKTPOHHO-
O6ubnmoTeyHas cucrema

2 | Benmurypa A.H. Kom6unaTtopuka u Teopust https://reader.lanbook.com/book/284441#4
rpadoB 11 KuOepOe30macHOCTH- YueOHoe

noco6ue. KoHcnekT siekuuii [ D1eKTpOHHBIN
pecypc]. M.: HUAAY Mu®u. 2021.- 200 ¢

3 Hanugaiiko, JI. B. KomOuHaropuka, Teopus https://znanium.ru/catalog/product/2148319
BEPOSTHOCTEH M MaTeMaTHdeckas cTaTucTuka | (dara obpamenus: 03.06.2026)

: yuebnoe nocodue / JI.B. Hanusaiiko, /1.C.
[Hynckaiite. - Mocksa : UTH®PA-M, 2024. -
296 c. - (Beicuiee obpazoBanue). - ISBN 978-
5-16-112491-8

4 | Tropun, C.®. Teopus rpados u e¢ https://reader.lanbook.com/book/160869#2
NpUIOKEHHUS : yued. mocodue. - [Tepms : Uzn-

BO [lepM. Hawl. Hcciae. MONIUTEXH. YH-TA,
2015. - 159 c.

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BATHCS MPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

- Hayuno-texuuueckas ouonuorexka PYT (MUUT) (http://library.miit.ru);

- HWudopmanmonnsiii mnopran Hayunas »snexkTpoHHas OubOinMoTeka
eLIBRARY.RU (www.elibrary.ru);

- O0pazoBarenpHas maThopma «HOpaiit» (https://urait.ru/);

- DIIEKTPOHHO-ONOINOTECYHAS cucrema M31aTeNbCTBA «JIanby

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

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

- Onepanuonnas cucrema Windows;
- Microsoft Office;
- [TorckOBBIE CUCTEMBI.

8. Omnwucanue MaTepUabHO-TEXHUYECKOW 0a3bpl, HEOOXOAUMOUN  aJid
OCYIIECTBJICHHUSI 00Pa30BaTEIHLHOTO MPOIECca MO AUCIUTUINHE (MOIYIIIO).



Jlnst mpoBeneHUs 3aHSATUN JICKIIMOHHOTO THMA TPeOyIOTCS ayauTOPHH,
OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOW ¥ HabopamMu JIEeMOHCTPAIIMOHHOTO
000py10BaHUS.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3aueT B 4 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OreHOYHBIE MaTEepPUANTBI, TPUMEHSEMBIE TIPH TIPOBEICHUH TPOMEXYTOTHOM
aTTECTaIlMH, pPa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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