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1. HAUMEHOBAHME 1 IIEJIb OCBOEHUSA JUCIIUITJIMHBI

Vuebnasg paucuuiuinHa «MaTtematudeckas JIOTMKa M JUCKpeTHas MaTeMaTHKa» H3ydaercs
0o0yJaroIMMuUCs, OCBaMBAOIUMH o00pa3oBarenbHyl0 mnporpammy «lIpuknanHas uHpOpMaTHKa» 1O
npodwinto [Ipuknagnas nHpopMaTHKa B 3KOHOMUKE B COOTBETCTBHU ¢ DenepaibHbIM IOCYAAPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIETO oOOpa3oBaHus 1o HampasieHuto 09.03.03 IIpuxiagnas
uHpOpMAaTHKa, YTBEPKICHHBIM IIprUKa3oM MuHucrepcTBa oOpasoBanus u Hayku PO ot 19.09.2017 N 922
(®I'OC BO 3++).

IMenp kypca «MareMarnueckas JOTMKa M JUCKPETHAas MaTeMaTUKa» — JajbHEWIIee pa3BUTUE Y
CTYZICHTOB HaBBIKOB MAaTEMaTHYECKOT'O MBIIIJICHHUS, CIIOCOOHOCTEH K CaMOCTOSATEIBHOM TBOPUYECKOM
pabote, (GOpPMHpPOBAHHE Yy CTYAEHTOB OOUIEKYJIbTYPHBIX M JOIOJHHUTEIbHBIX KOMIIETEHIMH, 3HAHWM,
YMEHMM U HAaBBIKOB BJIQJCHHS MAaTEMATHYECKUM alllapaTOM JIUCKPETHOM MaTEMAaTHUKH U PELICHMs 3a1a4
KOHEYHOU CTPYKTYpbI NPEIMETHON 00JIaCTH aKaJeMHUYEeCKOro OakajgaBpa IO HAaNpaBICHUIO MOJITOTOBKH
09.03.03 IlpuknagHas wHGOPMATHKA, BOCIIUTAHUE KYJIBTYPhI JJOTHYSCKUX PACCYKICHHUH, (OPMHUPOBAHUE
YMEHMSI TPUMEHATH MOJENIM JUCKPETHOW MAaTeMaTMKM K PEIICHUI0 Pa3IWYHbIX 3a7ad IPUKIAJHbBIX
JUCLUIUIMH, TIPUBUTHE HAaBBIKOB PA0OTHI CO CIOXKHBIMH JIOTHUECKUMHU KOHCTPYKIMSIMH U UCIIOJIb30BaHUS
METOJOB JUCKPETHOM MAaTE€MaTUKH B IPAKTUYECKON — MPOECKTHOM, MPOU3BOICTBEHHO-TEXHOJIOTMUECKOM,
OpraHU3aIMOHHO-YIIPABICHUYECKOM, aHATUTUYECKOW M HAyYHO-MCCIIE0BATENbCKON,— MPO(ecCHOHANBHOM
JESATECIIBHOCTH.

N3yuenne yueOHOM NUCLUIUIMHBI HAIpPaBJIEHO HAa MOJArOTOBKY OOYHYarOUIMXCS K OCYIIECTBIECHUIO
JESITEIbHOCTH IO KOHIENTYyaabHOMY, (DYHKIMOHAIBHOMY U JIOTHYECKOMY HPOEKTHPOBAHHUIO CHCTEM
CpPEIHEro M KpYMHOro Maciutaba M CIOXKHOCTH, IUIAHUPOBAHHUIO pa3palOTKM MM BOCCTAHOBJICHMSI
TpeOOBaHUI K CHUCTEME, aHaIM3y HPOOJEeMHON CUTyalluu 3aUHTEPECOBAHHBIX JIHI, pa3paboTke Ou3Hec-
TpeOOBaHUIN 3aMHTEPECOBAHHBIX JIMI], MMOCTAHOBKH I€JIEH CO3JaHHUs CHCTEMBbl, pa3pabOTKH KOHIICTILUU
CHUCTEMBl U TEXHHYECKOTO 33JaHUs HA CHCTEMY, OpPTraHU3allMd OLEHKH COOTBETCTBUS TPEOOBAHHIM
CYLIECTBYIOIIUX CUCTEM U UX aHAJIOTOB, NIPEACTABICHUIO KOHLIENINU, TEXHUUECKOTO 3a/1aHUs Ha CUCTEMY
U W3MEHEHHH B HUX 3aMHTEPECOBAHHBIM JIMIAM, OpraHM3allMd COIJacoBaHMs TpeOOBaHUI K cucTeMe,
pa3paboTke MMIabJOHOB JTOKYMEHTOB TpeOOBaHMII, MOCTAHOBKE 3a7adyd Ha pPa3paboTKy TpeOOBaHHWI K
MOJCUCTEMAM M KOHTPOJIb HX KadecTBa, CONPOBOXKICHUIO IPUEMOYHBIX MWCIBITAHWA W BBOJA B
9KCIUTyaTallMl0 CUCTEMbI, 00pabOTKE 3ampOCOB HAa M3MEHEHHE TPeOOBAHUH K CHUCTEME, OINpPENENEeHHBIX
npoeCCHOHATIBHBIM CTaHAAPTOM «CHCTEMHBIH aHAJIUTHUK», YTBEPXKIEHHOIO IMpHKa3oM MuHHCTEpCTBa
TpyZAa u counanbHoi 3amuthl Poccuiickoit ®enepanuu ot 28.10.2014 N 8091 (PeructpanuioHHbii HOMEp
Ne34882).

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI' PAMMBI

VYyeOnas aucuuminHa Maremartudyeckass JIOTMKa W JUCKpPETHAas MaTeMaTHKa OTHOCUTCS K
00s13aTeIbHOM YacT y9eOHOTO IIaHa ¥ u3yvaercs Ha 1 Kypce.

2.1. TpeGoBaHuUsI K TPEABAPUTEILHON TOATOTOBKE 00YJarOIEroCs:

[MapamnensHo ¢ yueOHOW MUCHUIUTMHON «MareMaTudeckasl JIOTHKA W TUCKpPETHAs MaTeMaTHKa
U3YYal0TCs TUCIUIUTHHEL «Matemarukay, «HpopmaTrka u nmporpaMMupoBaHue», «Jlorukay.

2.2. lucuuruivHel (MOZYJIH) M MPAKTHKH, /Ui KOTOPBIX OCBOCHHE JAaHHOW MUCHUIUIMHBI (MOYIIS)
HE00XO0/IMMO KakK IMpe/IIeCTBYIOLIee:

Pe3ynbTatel OCBOEHUS OUCHUIUIMHBI — SBJSIOTCA 0a30il A W3ydeHHs] Y4eOHBIX JHCHUIUIMH:
«MHpOopMalIIOHHBIE CUCTEMBl M TEXHOJOTHN», «MaTemarnueckoe U UMHUTAIIOHHOE MOJEIUPOBAHUE,
«ba3pl nanHbIxX», «[IpoexkTupoBanre HHHOPMAITMOHHBIX CUCTEM.

Pa3BuTtne y oOyuaromuxcsi HaBHIKOB KOMaHAHOW paOOThl, MEXIUYHOCTHOW KOMMYHMKAIINH,
OPHUHITHS PEIICHUH, JMICPCKUX KadecTB OOECIIEUYMBACTCS UYTECHUEM JICKIIWHA, MPOBEICHUEM 3aHSATHH,
CoJlep’)KaHUEe KOTOPBHIX pa3pabOTaHO Ha OCHOBE pE3YJIbTaTOB HAyYHBIX HCCIEIOBAaHUH, MPOBOIUMBIX



WHCcTUTYTOM, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOEHHOCTEH MpodecCHOHANbHON NeATeNIbHOCTH
BBIITYCKHUKOB M TIOTPEOHOCTEH paboToaaTerne.

3. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C IINTAHUPYEMbBIMMU PE3YJIBTATAMHW OCBOEHMUS
OBPA3OBATEJIbHOM ITPOT PAMMBI

B pesynprare OoCBOEHHS IUCHMIUIMHBI OOYYaloIIMiCs MO Mporpamme OakajgaBpuaTa IOJDKEH
OBJIAJICTh:

- Cnocooen RPpUMERAMb €eCMmeCmEEeHHOHAY4YHble U oﬁmeumfceuepuble 3HAHUA, Memoobl

mamemamuuyecCKkozo aHaauza u M00€Jlup06al-lu}l, meopemuuecKoco u

uccieoosanusn 6 npogpeccuonanvroil oeamenvnocmu; (OINK-1)

IKcnepumernmaibHo2co

IInanupyemMsble pe3yJbTaThl 00y4eHHs N0 TUCHHUIINHE

®dopmupyemas Kon pesynprara
PMHDY [Tnanupyemsble pe3ynbTaThl 00yUeHHs AL Desy
KOMIETEHIIMS 00y4YeHHs
3HaTh:
OCHOBHBIE MTOHSTHS TEOPUU MHOXKECTB, OCHOBHBIX OINK-1-31
areOpanvyeckixX CUCTEM U COCTABHBIX CTPYKTYP
OCHOBHBIE MTOHATHS (POPMATBHOM JIOTHUKH OIIK-1-32
0
Criocoden NPUMEHATE "o opte oRsTHA TeopuH (QyHKIMIA OyI1eBOi OIK-1-33
eCTe6CTBeHHOHay"-IHBIe ITepeMeHHOI
H OOIICHHKCHEPHEIC 1, oy ppbIe momsITHS TeopHuH rpagos OIIK-1-34
3HaHUS, METO/IbI
YMerb:
MATCMATHHCECKOTO NPUMEHSATh CUCTEMHBIN MOJX0/ K aHAJIN3Y U CUHTE3Y
aHanusa u OIIK-1-V1
. CIIOKHBIX CHCTEM
MOJIETTUPOBAHUS
AP ’ COCTABJISAITH JIOTUYECKUE BBIPAKECHUS OIIK-1-¥2
TEOPETUYECKOI0 U
peoOpa3oBhIBATH JIOTHUECKHUE BBIPAKEHUS OIIK-1-V3
9KCIIEPUMEHTAILHOTO - =
aHATM3UPOBATh QYHKIMH OYJICBOW MEPEMEHHON OIIK-1-Y4
UCCIICIOBaHUS B B
npodeCcCHOHATbHON JAA0ETh: - OIICLBI
eSTCIBHOCTL HABLIKAMHU PEIIEHHA 33124 IMCKPETHO! MaTeMAaTHKH -1-
(OTIK-1) HaBBIKAMHU MPe0OPa30BaHMUH JOTHUECKUX OITK-1-B2
BBICKA3bIBAaHUI
HAaBbIKAMU KOHCTPYUPOBAHUS H ONTHMH3AIII OTNK-1-B3
OyneBbIX (PYHKITUT
HaBBIKAMU TIOCTPOCHHUS TpadoB MPOIECCOB U 3aj1a4 OIIK-1-B4

4. OBBEM JUCHUIIVINHBI B 3AYETHBIX EJIMHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHY1O
PABOTY OBYYAIOIINXCS C ITPEIIOJIABATEJIEM (IIO BUJIAM YYEBHBIX 3AHATHIN) U
HA CAMOCTOATEJBbHYIO PABOTY OBYYAIOIIUXCHA

OO01mast Tpy10€MKOCTh TUCHUTUIHHBI COCTaBISIeT 4 3a4eTHRIX equHuIb (144 vaca).

O6mas B ToM uncne koHTakTHas paboTa ¢ Cant ®opma
No TPYAOEMKOCTD MPENOJABATEIIEM Kontponb 6 ) MPOMEKYTOUHOM
B3.e. | Buacax | Beero | JI| Cem KoP Konc €) pabota aTTeCTallu1
1 4 144 16 8 4 1,6 2 0,4 6,6 121,4 OK3amMeH

Pacnipenenenne ydeOHOro BpeMeHHM 1O TeMaM M BHJAM YYE€OHBIX 3aHATHH 3aouHas Gopma
o0yJeHus
[ Ne |

Hanmenosanne | Bcero | KonrtaktHas pabota ¢ IpenojaBareneM | Cawm. | Popmupyemsie |




pasienos, TeM | MacoB | p o 5| oo | gop | Kone | D Pa6. pe3yJIbTaThl
Y4eOHBIX 3aHITHH o0yueHus
Teopust MHOXECTB
BBenenue B Teopuro
MHOKECTB.
OIlK-1-31,
1. | UcxoxHble 1 8 8 OIK-1-32
MIPOU3BOHBIC
MTOHSITHS
S3bIk TEOpUN
OI1K-1-32,
2. | MHOXECTB. 10,5 0,5 0,5 10 OIK-1-Y2
OCHOBHBIC ITOHATHS
MHoxecTBa.
OIlK-1-31,
3. | Knaccuduxarms u 10,5 0,5 0,5 10 OIMK-1-Y1
AKCHOMAaTHKa
OCHOBBI
OIIK-1-32,
4. | KOMOMHATOPHOTO 11 1 0,51 0,5 10 OIK-1-Y2
aHaJm3a
COOTBETCTBHSA U OIIK-1-33,
OIlK-1-VY3,
5. | OuHapHbIe 11 1 0,51 0,5 10 OIK-1-Y4,
OTHOILICHUS OTIK-1-B3
OCHOBHBIC CTPYKTYPBI. AJre0pandeckue CUCTEMbI B MOP(HU3MbI
Anrebpandeckue OIIK-1-31,
6. CHUCTEMBI 1,5 1> ! 05 10 OIIK-1-B2
OIIK-1-32,
7. | Anrebpa noruKH 11,5 1,5 1 0,5 10 OIIK-1-Y4,
OIIK-1-B3
CocTtaBHble CTPYKTYpHI. Teopus rpados
A3k TEOpUN
8. ;}:)&;S)Igfl;IOCHOBHHe 11,5 1,5 1 0,5 10 OIIK-1.34,
0 OIIK-1-B1
g, | CrcpaltiHan 105 | 1,5 | 1|05 10
rpadamu
OIlK-1-31,
10. | TpancnopTHBIC CeTH 11 1 1 10 OIIK-1-34,
OIIK-1-B1
11. II;Ifneprpa(bm _ 11 1 1 10 OIK-1-34,
12, | CCTRHEHMECHCTRHE ) 2 |1 ] 10 | OIK-1-B4
rpadbl
OIIK-1-31,
13. | 3axmouenue 3,4 3,4 OIMK-1-B1
[IpomesxyTouHas arrecrarus (JK3aMeH)
14, ITpomexxyTouHas 4 4 1.6 2 0.4
aTTeCTAIU

5. COJEP)KAHME JUCHMILINHBIL, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM)

Tema 1. BBenenue B Teoputo MHOKECTB. VICXOIHBIE M TPOM3BOAHBIC MOHATHUA.

Crpykrypa Teopun wMHOxkecTB (TM): KoHuenrtyanbHBIA 0a3uc, JIeAyKTUBHBIE CPEACTBA,
coaepkarenbHasg HaaACTpouka. [IoHATHS «MHOKECTBO» U «dyieMeHT». [lonsarne «ynuepcym». IlosicHenne
MOHSTHSI KMHOXKECTBO» C arperatHoil Touku 3peHusi. [losicHeHNe MOHATHS «MHOXECTBO» C aTpUOyTHUBHON
TOYKM 3peHusl. YTO4yHeHHEe HUCXOAHbIX TmoHATUM TM. OcHOBHbIE MPOU3BOJHBIE TMOHATUA TM.
[MogmuoxectBo. Koprexk. JlekapToBO NpOU3BEIEHUE, MapHOE COOTBETCTBHE. AnreOpandeckas mHapHas
onepauus. Anredpandeckas cucrema. YéTkre 1 HeUETKHE MHOXKECTBA.

Tema 2. S3b1k Teopun MHOKeECTB. OCHOBHBIE TIOHSTHSI.



Cuctema CUMBOJIOB TeOpUH MHOXKecTB. [loHsATHE s3bIka TEOpPUU MHOXKECTB. AJpaBUT TeOpHUU
MHO’KECTB: (hopMabHOE onpeienenne u rpaguyeckoe nosicieHue. CumMBoibl onepanuii. CUMBOJIBI TPABHII
COTIOCTaBJICHHUS. SI3BIKOBBIE BBIPAXKEHUSI TEOPUU MHOKECTB.

Tewma 3. MuoxecTBa. Knaccudukanus u akcuomaTuka.

[TonsitTne momrHOCT, MHOXecTBa. CrnocoObl 3afaHusi MHOXKecTB. HarnsaHoe mpencraBieHue
3aJaBaeMbIX MHOXecTB. Jluarpamma DOiinepa-Benna. Wuaumkatopsl MHoecTBa. Kiaccudukarms
MHOXeCTB. YUHUCIIOBBIE XapakTepUCTUKHU. KapnuHainpHble W TpaHC()PUHUTHBIE YHCIA. AKCHOMAaTHKa
coJiepKaTeNnbHO (MHTYUTUBHO) MOCTPOEHHBIX MHOECTB. [lapanokcel Paccena u Kantopa. Akcuomaruka
(opMaTbHO OCTPOCHHBIX TEOPUN MHOKECTB.

Tema 4. OCHOBBI KOMOMHATOPHOT'O aHAJIH3A.

Omnpenenenre KomMOMHAaTOpHOTO aHanu3a. Kiaccudukaus koMOMHATOPHBIX 3aAad. TpeyrojabHUK
[Tackansa. Yucno benna. Yucno Crtupnunra. MeTton BKJIIOYEHHN M MCKIIOYEHMI. 3aJjayu peliaeMbie B
KOMOMHATOPHOM aHaJlu3€e, UX IPUMEPHI.

Tema 5. CooTBeTcTBHS M OMHAPHBIE OTHOLICHUS.

Onpenenenue cOOTBETCTBUU. buHapHbie cooTBeTcTBUsS. UYETKME U HEUYETKUE COOTBETCTBHUSL.
Knaccudukanus Ounapubix cooTBercTBUH. [IpuMmepbl uHTepnperannn coorBeTcTBUd. CrIOcOOBI 3a1aHuUs
coorBercTBUil. Tabnuua Kamu. Onepauun Hax coorBercTBUsAMH. OmnpeneneHne OMHAPHOTO OTHOIICHUS.
CriennanpHble OMHApHbBIE OTHOIIEHUS: TOPSIOK, SKBHUBAJCHTHOCTb. CBOICTBa OMHAPHBIX OTHOIICHUI.
[IpencraBnenre OMHAPHBIX OTHOIICHHUH MOPSIKA C TTOMOIIBIO AUArpaMM Xacce.

Tema 6. AnreOpandecKue CUCTEMBI.

[Tpunoxenue. Tema 2.1. AnreGpandeckue CUCTEMBI.

Tema 7. Anrebpa JTOTHKH.

Bbynesa anreOpa nmoruku. 3k anreOpsl noruku. 3agada Benna. Jlornueckue (OyneBbl) GyHKIMH
Kak n-apHele omepauuu. CrnocoObl 3amaHus Jorndyeckux GQyHKiui. Tabnuunple 3amaHust OyJIeBBIX
¢ynkuuii. CymiecTBeHHbIE W HECYIIECTBEHHBIE IIepeMEHHbIe. PaBeHCTBO OyneBbIX  (PYyHKIHIL.
OKBHUBaJICHTHOCTb. Pa3znokenue OyneBbIXx (QyHKUMH 1o mepeMeHHBIM. Kitaccmueckoe MpeacTaBiieHHE
nornuecknx pynknuit: JJH®, KH®. Kanonndeckoe npeacTaBieHue JOTHUECKUX (DYHKITUN: COBEpIIICHHAS
IU3bIOHKTHBHAs HopMmaibHas ¢opma (CHAHD), coBepiieHHas KOHBIOKTHBHAas HOpMalibHas ¢opma
(CKH®). DxBuBaneHTHBIC TTPe0Opa30BaHUS JIOTHICCKUX (QYHKITUH.

Tewma 8. SI3b1k Teopun rpadoB. OCHOBHBIC TOHSATHS.

OcHoBHBIE Bonpockl Teopun rpadoB. 3amada Ditnepa. AndaBut s3pika Teopuu rpado. CHMBOJIMKA
00BeKTOB sA3bIKa. CHMBOIIBI 31eMeHTOB ceteil V u E. CuMmBOiIbI MOPGU3MOB U cOOTBETCTBUNA. CHMBOIIBI
orepauuii A3blka Teopu TpadoB. JleMmbl W Teopembl O BepmmHax M pedpax rpada. Teopemsl 00
uzomopduzme rpacdos. Ilonssiii rpad, nBynonsHbid rpad. IlyTu, mMapmpyTsl, 1enu, HUKIB B rpadax.
Teopembl u kputepun obOxoma rpada. [lnockue rpader. DiinepoBsl rpadsl. ['aMUIBTOHOBBI Tpadpbl.
Oprpadel. Teopembl O COOTBETCTBHSAX MexAy Heorpadamu u oprpadamu. JlepeBbs (OCHOBHBIC
oTpeIeTICHU ).

Tema 9. Onepanuu Hax rpadammu.

CnocoOsl 3amanmsi rpadoB. MeTpuueckue XapakTepucTUku rpada. MaTpuIlbl CMEXKHOCTH |
UHIMJCHTHOCTUA. YTOpS/0YMBAaHUE Iyr W BepliMH oprpada. BolsBieHne MapumpyToB ¢ 3aJaHHBIM
KosimdecTBOM pebep. OnpeneneHne 3KCTpeMalnbHbIX IMyTel Ha rpadax. HaxoxaeHue kparyaiimmx myTei.
Anroput™m [leiikerpsl. Anroput™m bemniMana-Mypa. ANropuTM HaxoXKIEHUS MaKCUMAaJIbHOIO IyTH.
Ocob6ennoctu anroputMoB Teopun rpados. Merox lllumbenna.

Tema 10. TpancnopTHbIE CETH.

Ceru. I[Tonsitue u cnocoObI npeacTaBieHus cetu. Knaccudukanus cereit. CereBbie rpadukn. Cetb
[Terpu. ITotoku B cerax. TeopeMbl 0 MOTOKAaX B TpaHCHIOPTHOM ceTh. Teopema Popna-Dankepcona. [Torok
MUHUMAaJIbHONH CTOMMOCTH. DJIEMEHThI CETEeBOro IUIaHuWpoBaHus. KpuTuueckue myTH, pabOThl, pe3epBBlI.
Jlunelinbie rpaduKy.



Tema 11. l'uneprpadsr.

[Tpunoxenue. Tema 3.4. I'unieprpadsi.

Tema 12. YUétkue u Heu€TKHE TpadBbl.

[IceBmorpadrr. Ucxomnple moHsTHs uéTkux rmceBmorpados. Yactu rtpados. Kmaccubukarms
rpadgoB crnemuanpbHOro Buaa. Cnermuduueckue crnocodbl mpencraBieHust rpadoB. JlepeBbs. CrocoOs
3amanus JaepeBa. Teopembl O JIEpeBbAX. JKCTpEMaIbHOE MOKphIBamoIiee aepeBo. Anroputm Kpackana.
CumBon aepesa. Anroputm [pyddepa.

Tema 13. 3akmoueHue.

[IpuMeHEeHHEe METO/JO0B TUCKPETHOW MAaTEMAaTHKH B HCCIEIOBAHUSAX COLMATHHO-IKOHOMUYECKUX

SIBJICHUM.

Il1aHbl cCeMUHAPCKUX 3aHATHH

Tema 4. OcHOBBI KOMOMHATOPHOTO aHaNK3a. Pemenne 3a1a4 KOMOMHATOPHOTO aHAJIN3A.

Bpewms - 0,5 gac.

OCHOBHBIE BOIIPOCHI:

1. Cnenuanbuble ynciaa 2. MeToq BKIIOUEHU U UCKITIOUEHUH.

Tema 5. CooTBeTcTBUs M OUHApHbIE OTHOIIEHUS. COOTBETCTBHS U OMHApHbBIE OTHOIICHUs. Pemenne
3aa4 ONpeesieHUs COOTBETCTBHUH.

Bpewms - 0,5 gac.

OCHOBHBIE BOITPOCHI:

1. IIpumepsl uHTEpripeTaruu cooTBeTcTBHil. 2. CriocoObl 3amaHus cooTBeTcTBUi. 3. CBoOiCTBa
OuHapHbBIX oTHOWIEHUH. 4. [IpencTaBieHne OMHAPHBIX OTHOIIECHUH MOPSAKA C TOMOIIBIO AUarpaMM Xacce.

Tema 6. AnreGpandeckue cucteMsl. Pemenue 3a1au Ha aareOpandyeckue CUCTEMBI.

Bpewms - 0,5 gac.

OCHOBHBIE BOIIPOCHI:

1. Iloscuenue mousAThii: ['pynmowna: moayrpynmel, rpynmnbl, kBasurpymnmnsl. [lomykonema. 2. YUto
Takoe anredpa MHOkecTB (anredpa KanTopa). 3. Uto Takoe anredpa HEUETKIX MHOXKECTB.

Tewma 7. Anrebpa noruku. Pemenne 3agad OyneBoi aareOpbl JOTUKH.

Bpewms - 0,5 gac.

OCHOBHBIE BOITPOCHI:

1. Pa3noxenue OyneBbix QyHKIUN 1O epeMeHHbIM. 2. Kitaccudeckoe mpecTaBlIeHne TOTHIECKUX
¢ynkuunit: TH®, KH®. 3. Kanonnueckoe npeacrasienue jorundeckux ¢ynkmmii: CAHO® u CKHO®. 4.
OKBHUBaJICHTHbIE TPE0OPa30BaHUS JIOTHYECKUX (PYHKITHIA.

Tema 8. S3bik Teopuu rpados. OcHoBHBIE MOHATHS. SI3bIK Teopuu rpadoB. OCHOBHbBIE MOHSTHS.

Bpewms - 0,5 gac.

OCHOBHBIE BOITPOCHI:

1. HampaBiennsie U HeHanpaBieHHbIe rpadbl. 2. XapakTtepucTuku rpados. 3. CrocoObl 3amanus
rpados.

Tema 9. Onepauunu Han rpadamu. Onepaunu Hax rpadavu. CrocoOs! 3a1anus rpagos.

Bpewms - 0,5 gac.

OCHOBHBIE BOIIPOCHI:

1. Omnepamun ©Hag rpadamu. 2. Merpuueckue Xxapakrepuctuku rpados. 3. Haxoxnenue
MUHUMAaJbHBIX U MAaKCUMaJIbHBIX IyTel oprpada.

Tewma 12. Yétkue u HeuéTKue rpadsl.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

1.Cnetmduueckue crnocobbl mnpencraBieHuss rpagon. 2.JlepeBbs. CrocoObl 3agaHus aepeBa.
3.Anroputm Kpackana. Cumsoun aepesa. 4. Anroputm [Ipyddepa.



6. IEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUSA JJI51
CAMOCTOSTEJBHOM PABOTHI OBYUAIOHINXCS IO JTUCIUILINHE

6.1.1. OcHOBHBIE KaTeTOPHH YICOHOU TUCIUTUINHBI JIJI1 CAMOCTOSTEIIbHOTO U3yUCHHUS

BrickaspiBaHue - 3TO SI3BIKOBOE O0pa30BaHME, B OTHOIICHUU KOTOPOTO UMEET CMBICI TOBOPHUTH O
€ro UCTUHHOCTHU WJIH JIOXKHOCTU (APUCTOTEID).

JluckpetHas (TmpephiBHAsI) BENWYMHA - CIy4ailHas BETUYMHA, KOTOpas MPUHUMAET OTICIIbHBIC
BO3MOJKHBIE 3HAYCHHUS C ONPEACIICHHBIMA BEPOSITHOCTSIMHU.

JluckpeTHass MareMaTHKa, KOHEYHas MarTeMaTUKa - pa3fAel MaTeMaTHKH, 3aHUMAIONIHACS
U3Y4YEHHEM CBOMCTB OOBEKTOB KOHEUHOro xapakrepa. K WX dyuciy MoOryt ObITh OTHECEHBI, HalpuMmep,
KOHEYHbIC TpYMIbl, KOHEYHbIE Tpadbl, HEKOTOpPblE MaTeMaTHYeCKHe MOJenu mpeodpazoBaTenent
nHpopmanuu.

Nmrmukamust, Jorudeckoe ciefoBaHue - (aT. implico TECHO CBS3bIBAl0) - BBICKA3bIBAaHME,
COCTaBJICHHOE U3 JIBYX BBICKA3bIBAaHUM MPHU MOMOIIH CBSI3KHU "€ClH ..., TO ...".

WNuBepcus - (7aT. inversio mepeBopaynBaHUE; MEPECTAHOBKA) - HAPYIIEHUE HOPMATBLHOTO MOPSIKA
JIBYX DJIEMEHTOB B IMIEPECTAHOBKE.

HcneiTanue - HAOMIOJCHWE SIBICHUS, OMbBIT, O3KCIEPUMEHT, KOTOPbIE MOXHO TPOBECTH
MHOTOKPATHO.

Koptex - koHeuHas mocie0BaTeIbHOCTh (JI0MyCKarollas MTOBTOPEHUS) 3JIEMEHTOB KaKOro-HUOY b
MHO>KECTBA.

Jlornueckas GpyHKuUA - 3TO QYHKIUSA, B KOTOPOU NEpeMEHHbIE TPUHUMAIOT TOJBKO /1Ba 3HAUCHUS:
JIOTUYeCKasi €MUHUIA WIIN JIOTHYECKUN HOIIb.

Jlorudeckoe BhIpaXEHHUE - ITO CUMBOJIMYECKAs 3aMUCh BBICKA3bIBAHUS, COCTOSIIAS U3 JIOTHUYECKUX
BEJIMYMH (KOHCTAHT W NIEPEMEHHBIX ), 00bEIMHEHHBIX JIOTHYECKUMU OTIEPAIUSIMU (CBSI3KaMH).

MHOXEeCTBO - TOJ] MHOXKECTBOM TMOHHMAIOT OOBEAMHEHHWE B OJHO IIeJIoe OOBEKTOB, CBS3AHHBIX
MEXIy COO0M HEKUM CBONCTBOM.

[TepecTtanoBka - 3TO YMNOPSJOYCHHBIH HAOOpP YMcen OOBIYHO TPAKTyeMbId Kak OWEKIUs Ha
MHO’KECTBE, KOTOpasi YUCIy 1 CTaBUT COOTBETCTBUE 1-i1 a5ieMeHT 13 Habopa. Uncio n mpu 3TOM Ha3bIBaeTCs
MOPSIKOM MepecTaHOBKHU. UHCIIO BceX MepecTaHOBOK MOPSJIKa N paBHO (aKkTopUay.

[IpocToe BbICKa3bIBaHHWE - MOBECTBOBATEIBHOE MPEIIOKEHHE, OTHOCUTEIBHO KOTOPOrO HMEET
CMBICJI TOBOPUTH, HCTUHHO OHO WJIH JIOKHO.

Pasmemienuss - pasMemieHHssMH W3 N 3JEMEHTOB IO M 3JeMEeHTOB (m < n) Ha3bIBaAIOTCA
KOMOWHAIIMH, COCTaBJICHHBIC M3 JAHHBIX N 3JIEMEHTOB MO M 3JIEMEHTOB, KOTOPHIC OTIWYAIOTCS IJHMOO
CaMHUMH 3JIEMEHTaMHU, JTHOO MOPSIAKOM JJIEMEHTOB.

Cucrema cuncnenus - (Tp. systema (I1e10€) COCTaBICHHOE M3 YacTeH; COCIMHEHHE) ITO CIOCO0
MPEJICTaBJICHUSI YUCEIl U COOTBETCTBYIOIIUE €My IIpaBHJia ACHCTBUI HaJl YUCIAMHU.

CrnoxxHbIe (COCTaBHBIC) BBICKA3BIBAHMS - MPECTABIISIOT COO0M HAOOP MPOCTHIX BHICKA3BIBAHHH (T10
KpaiiHeil Mepe IByX) CBA3aHHBIX JIOTHYECKUMU OTEPALUSIMH.

COBOKYIHOCTb - COUE€TaHHEe, COeAMHEHUE, OOIINIA UTOT Yero-HUOYIb.

Coueranus - coueranneM M3 n no k HaszpiBaercs HaboOp K »1meMEHTOB, BBIOpAaHHBIX U3 JAHHBIX N
DJIEMEHTOB.

Cyxnenuss - (opma MBIIIIEHUS, B KOTOPOH YTBEpXKIACTCS WM OTPHUIACTCS CBS3b MEKIY
IPEeIMETOM U €ro MPU3HAKOM, OTHOIIEHHUS MEXIy MpeAMeTaMu WiIH (aKT CyIIeCTBOBaHUS MpeaMeTa U
KOTOpasi MOXKET OBITh TMOO UCTUHHOM, JTMOO JIOKHOM.

Teopusi MHOXKECTB - 3aHUMAaeTCsl HM3yYEHHEM CBOWCTB KaK MPOU3BOJBHBIX MHOXECTB, TaK U
MHO’KECTB CHEIHATIbHOTO BIIa HE3aBUCUMO OT MIPUPOJIbI 00Pa3yIOLUIUX UX 3JIEMEHTOB.

YMO3aKII0YeHHEe - TPUEM MBIIUICHUs, TO3BOJISIONIMKA HAa OCHOBE OJHOTO WM HECKOJBKUX
CYKICHUI-TTOCHIIOK IMOTYYUTh HOBOE CYXKJIEHUE (3HAHKE WJTH BBIBOJ).



dopmanbHas JIOTUKAa - Hayka O (opMax M 3aKOHAX MBIIUICHHUS. 3aKOHBI JIOTUKA OTPaXKaroT B
CO3HAHUU YEJIOBEKa CBOMCTBA, CBSI3M M OTHOLIEHUS OOBEKTOB OKpyXkaromero mupa. JIornka kak Hayka
MIO3BOJISIET CTPOUTH (POPMaIbHBIE MOJEIH OKPYXKAIOIIEro MUPa, OTBIIEKASICh OT COEPIKATEIbHON CTOPOHBI.

OKBHUBAJICHTHOCTb - JIOTHYECKOE TOXKIECTBO, PABHO3HAUYHOCTh, B3aUMHasi 00YCIOBIEHHOCTb.

['aMuIBbTOHOB IMyTh — MPOCTOM MYTh B Tpade, coaeprkaniuii Bce BepIInHbl rpada pOBHO MO OJTHOMY
pasy.

['aMUIBTOHOB IMKJI — MPOCTON IMKI B rpade, comepikamuii Bce BEpIIMHBI rpada POBHO IO
OJIHOMY pa3sy.

I'eomerpuueckuii rpad — 1uiockas ¢urypa u3 BepIIMH — TOUYEK MJIOCKOCTH M pédep — JMHUM,
COCMHAIONINX HEKOTOPBIE Taphl BepIIMH. MOXET MpeaCTaBIsATh MHOTUMH CITIOCOO0aMU BCSIKUiT rpad.

['uneprpad — COBOKYIMHOCTh U3 MHOYKECTBA BEPIIIMH U MHOKECTBA THIEpPEOEp (MMOAMHOKECTBO N-
1 eBKJINJIOBOM CTENEHU MHOXKECTBA BEPILIUH, TO €CTh THIIeppeOpa COCTUHSIOT IPOU3BOJILHOE KOJIUYECTBO
BEPIIHH).

I'omeomopdubie rpader — rpadbl, MOITydaeMble H3 OJHOTO Tpada ¢  TOMOIIBIO
MOCIIE0BATEIHPHOCTH TIOApa3oueHuii péoep.

JlBoiicTBeHHbIi rpad. I'pad A HazpiBaeTcs ABOHCTBEHHBIM K IIaHapHOMY rpady B, ecnu BepmmHb
rpada A COOTBETCTBYIOT TpaHsM rpada B, u ae Bepumnsl rpada A coequHEHbI peOpPOM TOTAA M TOIBKO
TOT/1a, KOTIa COOTBETCTBYIOIIME rpanu rpada B umeror xots 661 07jHO ob1iee pedpo.

JIByCBsI3HBIN rpad) — CBSI3HBIN Tpad, B KOTOPOM HET MAPHUPOB.

JlepeBo — CBsI3HBIN T'pad, HE COACPKANTUIN ITUKIIOB.

JlmuHa myTH — YHUCIO0 AYr NyTH (WM CyMMa JJIMH €ro JIyr, €ciu NOocieIHUE 3afaHbl). Tak Juis
nytu vl, v2, ..., vn 1auHa paBHa n-1.

Jlyra — opHeHTHUpOBaHHOE pedpo.

Hononnenue rpadga — rpad Hag TeM ke MHOKECTBOM BEpPUIMH, YTO M MCXOJHBINA, HO BEpIIMHBI
COEZMHEHBI peOpPOM TOTa U TOJBKO TOT/Ia, KOT/1a B UICXOHOM Ipade pedpa HerT.

ExxeBuka HeopueHTHpoBaHHOro rpaja G — cemeiicTBO CBs3HBIX moarpagos rpada G,
KacCaroLIUXCsl APYT ApyTa.
WN3onmupoBanHass BepmMHAa — BEpIIMHA, CTENeHb KOTopoil paBHa 0 (To ecTh HeT pEdep,

WHIIUJICHTHBIX ei).

N3omopdusm. JIBa rpada Ha3pBaloTCS U30MOPGHBIME, €CIIH CYIIECTBYET MEPEeCTaHOBKA BEPIIHH,
pU KOTOpOM OHU coBmaaaioT. MHaue roBops, ABa rpada Ha3bIBAIOTCS W30MOP(GHBIMH, €CIH CYIIECTBYET
B3aMMHO-0/THO3HAYHOE COOTBETCTBHE MEX/Y UX BEPIIMHAMH U pEOpaMH, KOTOPOE COXPAHSIET CMEKHOCTh U
WHITUACHTHOCTH (Tpadbl OTIIMYAIOTCS TOJBKO HAa3BaHUSIMU CBOMX BEPIIVH).

WNuBapuant rtpada — UHCIOBas XapakTepucTHKa Tpada WIM HX YIOPSJAOYCHHBIH BEKTOD,
XapaKTepU3yIoMIasi CTPYKTYpy rpada MHBAPHAHTHO OTHOCHTEIHHO MEPEHYMEPAIIUY BEPIIIHH.

WuTepBanbHblil rpad — rpad, BepIIMHE KOTOPOTO MOTYT OBITH B3aUMHO OJTHO3HAYHO MTOCTABJICHBI
B COOTBETCTBHE OTpE3KaM Ha JEHCTBUTEIBHON OCH TakuM OOpa30oM, YTO JIB€ BEPIIMHBI MHIIUJECHTHBI
OJIHOMY peOpy ToTrJa U TOJIBKO TOT/Aa, KOT/la OTPE3KH, COOTBETCTBYIOIINE ITUM BEpUIMHAM, TEPECEKAOTCS.

Knuka — moaMHOXXecTBO BepIIUH Tpada, MOJTHOCTHIO COCOUHEHHBIX JPYr C IAPYroM, TO €CTh
noarpad, sBISIOMIUNACS OJHBIM IpagdoM.

KnukoBoe umcno (anrn. clique number) — uyncno (G) BepmuH B Hambonbmiel kiuke. [pyrue
HA3BaHUS — T'yCTOTA, TUIOTHOCTb.

MaxkcuManbHas KIIHKa — KJIMKa ¢ MAKCUMAaTbHO BO3MOYKHBIM YHCIIOM BEPIIMH Cpein KIUK rpada.

Kommnonenra cBs3HocTu Tpada — HEKOTOPOE MOJAMHOKECTBO BepIIMH rpada, Takoe, 4To s
J00BIX JBYX BEPIIMH U3 3TOI0 MHOXKECTBA CYHIECTBYET IYyTh U3 OJIHOM B JIPYT'yl0, U HE CYILECTBYET MyTH
U3 BEPIIMHBI 3TOI'0 MHOXECTBA B BEPIIMHY HE U3 3TOI0 MHOXKECTBA.

Kommonenta cumpHOM cBsi3HOCTH Tpada, CI0M — MaKCHUMalbHOE MHOXECTBO BEpIIUH
OpPUEHTUPOBAHHOTO Tpada, Takoe, YTO AJIs JHOOBIX JABYX BEPIIUH U3 dTOTO MHOXECTBA CYIIECTBYET MyTh
KaK U3 [IEpBOM BO BTOPYIO, TaK U U3 BTOPOH B IIEPBYIO.



KoHnTyp — 3aMKHYTHI TyTh B oprpade.

Kopenp nepeBa — BbIOpaHHas BepIIMHA JA€peBa; B oprpade — BEpIIMHA C HYJIEBOW CTENEHBIO
3axo7a.

Konukn — MUHUMaJIBHBIN pa3pe3, MUHUMAJIbHOE MHOXKECTBO pEOEp, ylaleHue KOTOpOoro AeiaeT
rpad HECBSA3HBIM.

Kparnbie pébpa — Heckonbko péOep, MHIMICHTHBIX OHOM M TOM ke mape BepiuuH. Berpewarores
B MyJbTUTpadax.

Kybuuecknii rpad — perynsipuslii rpad creneHu 3, To ecTh rpad, B KOTOPOM KaKIOH BEpLIMHE
UHITUJCHTHO POBHO TpH pedpa.

Jlec — HeopueHTHpOBaHHBIA Tpad Oe3 1UKIOB. KOMIOHEHTaMH CBSI3HOCTU Jieca SIBISIOTCS
JIEPEBBSL.
Matpuna AOCTHXKMMOCTH oprpadga — MaTpula, coiepkamias WH(pOpMalHio O CYHIECTBOBAHUU

nyTel MeX1y BeplUInHaMu B oprpade.

Matpuna MHIMAEHTHOCTU Tpada — MaTpHlla, 3HAUYEHUS DJIEMEHTOB KOTOPOM XapaKTepu3yercs
MHIMJICHTHOCTBIO COOTBETCTBYIOIIMX BEPIIUH rpada (1Mo BepTHKaIn) U ero pédep (1o Topu3oHTAaIN).

Marpuna cMeXHOCTH rpada — MaTpHila, 3HAUYCHHUS 3JIEMEHTOB KOTOPOH XapaKTepU3yIOTCs
CMEXHOCTBIO BepinH rpada. [lpu 3ToM 3HaUeHUIO 3JIeMEHTa MaTPHUIIbl IPUCBANBAETCS KOJIMYECTBO pEdep,
KOTOPBIE COCIMHSIOT COOTBETCTBYIOIIME BEpIIMHBI (TO €cTh MHHHUMAJIBHBIA Kapkac (MJIM Kapkac
MHUHHUMAJIBHOTO BECa, MUHUMAJIbHOE OCTOBHOE JIepeBO) rpada — aluKIndecKoe (He MMEIOIIee IMKIIOB)
MHOKECTBO p&OEp B CBS3HOM, B3BEIIEHHOM M HEOPHEHTUPOBAHHOM Ipade, COCTUHSIONUX MEXIY coOoi
BCE BEPIIMHBI JaHHOTO rpada, mpu 3TOM CymMMa BECOB Bcex pédep B HEM MUHHMAJIbHA.

Munopowm rpada HazpiBaeTcs rpad), KOTOPHIA MOKHO MOJYYUTh M3 UCXOAHOTO MyTEM yIaleHUs U
CTSTUBAHHUS JTyT.

Moct — pelpo, yaajaeHne KOTOpOoro yBeINYUBAET KOJTUYECTBO KOMIIOHEHT CBSI3HOCTHU B Tpade.

Mynbrurpagp — rpad, B KOTOPOM MOKET OBITh Mapa BEpUIMH, KOTOpas COeAMHEHa Ooyee deMm
OJTHUM peOpoM (HEHarpaBJIeHHBIM), 1100 OoJiee YeM ABYMs AyTaMu MPOTHUBOMOIOKHBIX HalpaBJICHUI.

Hepaznenumerii rpad) — CBsI3HBIN, HEMYCTON, HE UMEIOIIUNA TOYEK COUJICHEHUS Tpad.

HopmupoBannblii rpad) — opueHTUPOBAHHBIN Tpad Oe3 IUKIIOB.

Hynb-rpad (BmonHe HecBsi3HBIN Tpad, mycToit rpad) — perymsapasiid rpad crernenu 0, TO €CTh
rpad, He coaepkamuii peodep.

Oprpad, opuentupoBannbiii Tpadp G = (V,E) ecTs mapa MHOXeECTB, T7ie V — MHOXKECTBO BEPIIHH
(y310B), E — MHOXecTBO Ayr (opueHTHpOBaHHBIX p&bep). [lyra — ynopsioueHHas mapa BepIiuH (V, W),
IJie BEPIIMHY V Ha3bIBAIOT HAYaJIOM, @ W — KOHIIOM Jyrd. MOXXHO CKa3aTh, UYTO JIyra v — W BEIET OT
BEPIINHBI V K BEPUIMHE W, IIPH TOM BEPIIMHA W CMEXHasi C BEPIIUHOM V.

[Tapocoueranne — HaOOp MONMapHO HECMEXHBIX PEOED.

[Tetns — pebpo, HavaIo ¥ KOHEI] KOTOPOTO HAXOISATCS B OJHOM M TOM e BEPIIUHE.

[Tepeuncienne rpadhoB — mOACYET uMciaa HEM3oMOp(HBIX TpadoB B 3amaHHOM Kiacce (C
3aJaHHBIMU XapaKTEPUCTUKAMHU).

[Tepudepuiinas BepunHa — BEpIITNHA, SKCIIEHTPUCUTET KOTOPOH paBeH nuaMeTpy rpada.

[Tnanapueliii rpad — rpad, KoTopelii MOXeT ObITh M300pakEH (YIOXKEH) Ha IJIOCKOCTH 0e3
nepeceueHust péodep. M3omopden miockomy rpady, To ecTh sABisgeTcs rpadom ¢ nepeceueHUusiMH, HO
JIOITYCKAOIIUH €ro IJIOCKYIO YKIAAKY, TO3TOMY MOXKET OTIMYAThCS OT IUIOCKOTo rpada n300pakeHueM Ha
II0CKOCTH. TakuM 00pa3om, MOKET OBITh pa3HHUIA MEXIY IJIOCKUM TrpadoM U IUTaHAPHBIM rpadoM MpH
M300pakKeHUH Ha TUIOCKOCTH.

[Tnockuii rpady — reomeTpudeckuii rpad, B KOTOPOM HUKAKHE JBa peOpa HE UMEIOT OOIIUX TOYEK,
KpOME HWHIMJICHTHOW MM OOOWMM BEpINMHBI (HE TMepecekaroTcs). SIBiseTcss ylnoKEeHHbIM TpadoMm Ha
MJIOCKOCTH.



[Moarpad ucxomgnoro rpada — rpad, comepkauii HeKOe MOJMHOXKECTBO BEPIIUH JTaHHOTO rpada
1 HEKOE MOAMHOXKECTBO MHIMACHTHBIX UM pébep. (cp. Cyrpad.) ITo orHOmEeHu0 Kk moarpady MCXOTHBIHA
rpad HazbIBaeTcs cyneprpadom

[TonHbIil MHBapuaHT rpaga — YKCIOBas XapaKTepUCTHKa rpada Wik UX YHOPSJOYEHHBIH BEKTOD,
3HAYCHMsI KOTOPO HEOOXOIMMO U JIOCTATOYHO ISl YCTAaHOBJICHUS H30Mopdu3ma rpados.

[TonHBIM JBYNONBHBIM Ha3bIBa€TCS IBYAOJBHBINA Tpad, B KOTOPOM Kaklas BEpIIMHA OTHOTO
MOMHOXECTBA COeIMHEHa PeOpPOM € KaX/10i BEPIIMHON APYroro NOJMHOKECTBA

[Tonmycrenens 3axona B oprpade A BEPIIMHBI — YUCIIO AYT, BXOASIIUX B BepmuHy. [lomycTeneHs
ucxoja B oprpade sl BEpUINHBI — YHUCIIO TYT, UCXOISAIINX U3 BEPIIHHEI.

[Tomeuennslii Tpad — rpad, BepIIMHAM WM JyraM KOTOPOT'O NPHCBOEHBI KaKUe-THOO METKH,
HanpuMep, HaTypajibHbIE YHCIIA UM CUMBOJIBI KAKOTO-HUOY b andaBuTa.

[Topoxn€uusrii monrpad — moxarpad, MOPOXAEHHBIA MHOXKECTBOM pEOEp HCXOomHOro rpada.
CopnepxuT He 00513aTeNbHO BCE BEPIIMHBI Tpada, HO 3TH BEPIIMHBI COETUHEHBI TAKUMHU K€ pEOpaMu, Kak B
rpade.

[Topsimok rpada — KOJIMYECTBO BEpIIUH rpada.

[IpaBunbHas packpacka rpada — packpacka, MpH KOTOPOW KaXKIbld I[BETHOH Kiacc SIBISETCS
HE3aBHCHUMBIM MHOXECTBOM. {Hade ToBopsi, B MpPaBUIBLHOW pacKpacke TOObIC IBE CMEKHBIC BEPIIHHBI
JTOJI’KHBI UMETh Pa3HBIE IIBETA.

[Ipocras nenb — MapuipyT, B KOTOPOM BCE BEPIIUHBI PA3INYHBbI.

[Tpocrotii rpad — rpad, B KOTOPOM HET KPATHBIX pEOEP U METETb.

[IpocToit myTh — MyTh, BCE BEPIIMHBI KOTOPOTO MOMAPHO Pa3MyHbl. J(pyrumMu cioBaMu, TpOCTOM
MyTh HE POXOJUT JIBAXbl Uepe3 OJIHY BEPUIMHY.

[IpocToi HHUKI — LUK, HE TPOXOIAIINNA IBAXKAbl YEPE3 OJIHY BEPILIUHY.

[IceBnorpad — rpad, KOTOPBII MOXKET COZEPKaTh NETIN U/WIH KpaTHbIe pEOpa.

[Tycroii rpad (BmonHe HecBs3HBIA Tpad, HyIb-Tpad) — peryispHbiid rpad crenenu 0, To ecTb
rpad, He conepxkammuii péodep.

[Iyte — mocnemoBaTenbHOCTh péOEp (B HEOPHEHTHPOBAaHHOM Tpade) wu/mmu ayr (B
OPUEHTHPOBAaHHOM Tpade), Takas, 4yTO KOHel OJHOW Ayru (pebpa) sBISETCS HAYaIOM JPYroul Iyru
(pebpa). Mnu mociemoBaTeIbHOCTh BEpIIMH U Ayr (pEOep), B KOTOPOW KaXKIbIA AJIEMEHT WHIUICHTEH
MpEbIAYIIEMY U MOoceaytomeMy. MoKeT paccMaTpUBaThHCS KaK YaCTHBIN cllydail Mapuipyra.

[IyTs B oprpade — mocneaoBaTeIbHOCTh BepIIuH V1, v2, ..., vi, JUIsl KOTOPOH CYIIECTBYIOT AYT'H
vl - v2,v2 - v3, ..., vo-1 — vn. ['0BOpAT, 4TO 3TOT MyTh HAYMHAETCS B BEPILIUHE V], IPOXOAUT Yepe3
BEpIINHBI V2, V3, ..., vi-1, 1 3aKaHYMBAETCS B BEPIIMHE V.

Pamuyc rpada — MUHUMANBHBIN M3 AKCHEHTPUCHUTETOB BEPIIWH CBA3HOTO rpada; BepiinHa, Ha
KOTOPOH JOCTUIaeTCsl 3TOT MUMHUMYM, HAa3bIBACTCS LIEHTPAIIbHOW BEPIIUHOM.

Pazbuenue rpada — mpencraBieHne UCXOMHOTO Tpada B BHIE MHOXKECTBA TIOJIMHOXKECTB BEPIITHH
10 ONPEEIEHHBIM MPaBUIIaM.

Pa3nensionas BepuimHa — TO K€, UTO U MIAPHUP U TOYKA COUJICHEHUSI.

Pa3BépTka rpada — dyHKIMSA, 3aaHHAs HA BEPIIMHAX OPUEHTUPOBAHHOTO rpada.

Pasmeuennslii Tpag — rpad, s KOTOPOTrO 3alaHO MHOXECTBO METOK S, (DYHKIMS pa3sMETKH
BepunH f : A — S u ¢ynkuus pazmerku ayr g : R — S. I'padpudeckn 3Tu QyHKIIUN TPEICTaBISIOTCS
HAAMUCHIBAHUEM METOK Ha BEpIIMHAX H Jyrax. MHOXECTBO METOK MOXET pa3leliaThcs Ha JBa
HETepeceKaoUXCsl IOJMHOKECTBA METOK BEpIIMH U METOK JYT.

Pa3pe3 — MHOXkecTBO pébep, yaaneHue KOToporo Jenaer rpad HECBSA3HBIM.

Pamounsnii rpad — rpad, KOTOPBIA MOXHO HApHUCOBAaTh Ha IIJIOCKOCTH TAaKHM CIIOCOOOM, YTO
at00asi orpaHUYEHHAas TPaHb SABJSETCS YEThIPEXYTOIBHUKOM U JI00asi BEpILKHA C TPEMs U MEHEe COCeIIMU
WHIUICHTHA HEOTPAHUYEHHOW TpaHu.



Packpacka rpaga — pa3OueHue BepIIMH Ha MHOXeCTBa (Ha3bIBaecMble I1BeTaMu). Ecnu mpu 3Tom
HET JIBYX CMEXHBIX BEpIIMH, MPUHAJICKAIINX OJHOMY M TOMY XK€ MHOXXECTBY (TO €CTh JBE CMEXHBIE
BEpILMHBI BCETAa PA3HOTO I[BETa), TO TaKas packpacka Ha3bIBaeTCs MPABUIIbHOM.

PaccrosiHne Mexay BepmMHaAMH — JJIMHA KpaTdaiiiei nenu (B oprpade myTH), COeTUHSIONEH
3ajaHHble BeplinHbl. Ecnu Takoi menu (myTH) HE CYIIECTBYET, PACCTOSHUE IIOJIAraeTcsi pPaBHBIM
0OECKOHEUHOCTH.

P&6epHblii Tpad HeOpHEHTHPOBAHHOTO rpada — 3TO Tpad, MPEeNCTABISIOUINI COCenCTBO pEOEp
rpada.

Pebpo — 6a3zoBoe nmonsatue. Pedpo coenunser aBe BepIIMHBI pada.

Perynsapusiit rpad — rpad, crenenu Bcex BEpUIMH KOTOPOTO PAaBHBIL.

Perynspublie rpadpl mpencTaBisioT 0COOYIO CI0KHOCTD I MHOTHX allTOPUTMOB.

Perynsapuerit rpad crenenu O (BromHe HecBs3HBIM Tpad, mycror rpad, Hymb-rpad) — rpad O6e3
péoep.

CamopBoricTBeHHBIN Tpad — rpad, n3oMopdHEI CBOEMY JBONCTBEHHOMY Tpady.

CeepxcrpoitHoe (3Be1o00pa3Hoe) AepeBO — JEPeBO, B KOTOPOM MMEETCsl €IMHCTBEHHAs BEPIIHHA
CTEeTeHH OoIbIIe 2.

Casa3HOCTB. JIBe BepIIUHBI B rpad)e CBA3aHbI, €CIU CYIIECTBYET COSIUHSIONIAs uX (IpocTas) Lemb.

Cas3ublii rpad — rpad, B KOTOpOM Bce BEpIIMHBI CBS3aHBI.

Ceuenue rpada — MHOXKECTBO pEOEp, ymalleHHe KOTOPBIX JEIHUT Tpad Ha J1Ba M30JIMPOBAHHBIX
noarpada, oJIuH U3 KOTOPBIX, B YaCTHOCTH, MOXKET OBITh TPHUBUATBHBIM IrpadoMm.

Cerp — B mpuHIMIE, TO XK€, YTO U Tpad, XOTA CETAMU OOBIYHO HA3bIBAIOT Tpadbl, BEPIIUHBI
KOTOPBIX OINpeAeaEHHBIM 00pa30M MOMEYEHBI.

OpueHTHpOBaHHAs CETh — OPUEHTHPOBAHHBIN Tpad, HE COAEPIKAIINNA KOHTYPOB.

CunbHas CBA3HOCTD. J[Be BEpIIMHBI B OPUEHTUPOBAHHOM Ipade CUIBHO CBS3aHBI, €CIIU CYIIECTBYET
IIyTh U3 IIEPBOM BO BTOPYIO U U3 BTOPOi B IIEPBYIO.

CunbHO cBs3HBIN oprpad — oprpad, B KOTOPOM BCe BEpIIUHBI CHIIBHO CBS3aHBI.

CMeXHOCTh — TMOHSTHE, MCIOJIb3yeMOE B OTHOUIEHHHM TOJBKO ABYX p&Oep MO0 TOMBKO JBYX
BepiinH: JIBa peOpa, HHUMIEHTHBIE OJHOM BEpIIMHE, HA3bIBAIOTCS CMEXHBIMHU; JIB€ BEPIIUHBI,
WHIUJCHTHBIE OAHOMY peOpy, TaK)Ke Ha3bIBAIOTCS CMEKHBIMH.

Cwmemannplii Tpad — rpad, comepkamuii Kak OPHEHTHUPOBAHHBIC, TaK W HEOPUCHTUPOBAHHBIE
péopa.

CoBepiiieHHOE TapOCOYETaHHE — MApOCOUETaHUE, CO/IEpIKalllee BCe BEPIIUHBI Ipada.

Croektp rpada — MHOXKECTBO BCEX COOCTBEHHBIX 3HAYEHHUH MATPULBI CMEXHOCTH C Y4ETOM
KpaTHBIX p&odep.

Crenenpb BepIIMHBI — Konu4yecTBO pédep rpada G, MHIMIESHTHBIX BEPUIMHE X.

CrsaruBanue pebpa rpada — 3aMeHa KOHIIOB pedpa OJHOM BEPIINHOMN, COCEIIMIA HOBOM BEPIIUHBI
CTaHOBSTCS COCEJIU ITUX KOHI[OB.

Cyrpad (wactuunsiii rpad) ucxomgnoro rpada — rpad, comepkamuii BCe BEPIIMHBI HCXOIHOTO
rpada 1 moIMHOXECTBO ero pédep. (cp. [loarpad.)

Cymneprpad — mo060ii rpad, coaepKammii HCXOAHBIN rpad (TO €CTh A KOTOPOTO UCXOAHBIN Tpad
SIBIISIETCS TTOATpadom).

Tera-rpap — rpad, cocroammii U3 oObeAUHEHUS TPEX MyTed, HE MMEIOUIMX BHYTPH OOLINX
BEPIINH, Y KOTOPBIX KOHEYHBIE BEPIIMHBI OTHU U TE JKe.

Tera-rpadp MHOXKecTBa TOYEK EBKJIMJIOBOM IUIOCKOCTH CTPOMUTCA Kak CHCTEMa KOHYCOB,
OKpYXaIOIMX KaXIyl0 BEpIIMHY C Ao0aBiieHHeM pebpa s KakJOoro KOHyca K TOYKE MHOXKECTBA,
MPOEKIINS KOTOPOM Ha EHTPaJIbHYI0 OCh KOHYCa MUHUMAJIbHA.

ToxnectBennblii rpad — rpad, y KOTOPOTO BO3MOXKEH OJWH-AHMHCTBEHHBINH aBTOMOp(PU3M —
TOXKAeCTBEHHBIH. OOpa3HO rOBOPS, TOXKIECTBEHHBIH rpad) — «abCOTOTHO HECUMMETPUYHBII» rpad.

Touka couneHeHus1 — TO XKe, UTO U MIAPHUP U Pa3AeisIIoNas BepIInHa.



Tpuanrynsuuss NOBEpXHOCTH — YKIaJKa Tpada Ha TMOBEPXHOCTb, pasz0uBaromas e€ Ha
TPEYroJIbHBIC 00JIACTH; YACTHBIN CIIy4ail TOMOJIOTHYECKON TPUAHTYIISIINH.

TpuBuanbHbI rpad — rpad, COCTOSIIMI U3 OTHON BEPIIHHBI.

TypHup — opueHTHpOBaHHBIN Ipad), B KOTOPOM Kaxkaasi Mapa BEpLUINH COEAMHEHA OJHUM PeOpPOM.

VYxianka: rpad yKiaaapIBaeTCsi HA HEKOTOPOM MOBEPXHOCTH, €CIIM €r0 MOKHO HapuCcOBaTh Ha 3TOH
MIOBEPXHOCTH TaK, YTOOBI péOpa rpada npu 3ToM He NMepeceKarch.

VYKpbITHE — OIpeaeNEHHBIN TUIT (YHKIIMN Ha MHOXECTBAX BEPILIMH HEOPUEHTHPOBAHHOTO Tpada.
Ecnu ykppITHE CYIIECTBYET, €r0 MOXKET HCIOJIb30BaTh OEryel] YTOObl BBIUTPATh MIPY NpecieTOBaHUSI-
YKJIIOHEHHS Ha Tpade MyTéM HCIONb30BaHUS 3TOM (PYHKIIMM HAa KaXJIOM IIare Urpbl JJIsl ONpelesIeHUs
0€30IacHBIX MHOYKECTB BEPILINH, Ky/la MOXHO MEPEHTH.

YnopsaoueHHslit rpad — rpad, B KOTopoM péOpa, BEIXOIAIINE U3 KaKI0H BEPITUHBI, OJTHO3HAYHO
pOHyMepoBaHbl, HaunHas ¢ 1. PEOpa cumTaroTcsi ymopsiOYeHHBIMH B IMOPSIIKE BO3PACTaHHUS HOMEPOB.
[Tpu rpaduyeckoM mpeAcTaBIEHUU YacTo pEOpa CUUTAIOTCS YMOPSIOYEHHBIMH B IMOPSIKE HEKOTOPOIO
CTaHJapTHOTO 00X0/a (HampuMep, IPOTHUB YaCOBOM CTPEIIKH).

n-aktop rpada — perysipHbIii OCTOBHBIN Mmojarpad CTeneH! n.

n-akropuzanus rpada — pazdbuenue rpada Ha He3aBUCUMBIE N-(PaKTOPHI.

XpoMaTHyeckoe 4ucio rpada — MUHUMaIbHOE KOJUYECTBO I[BETOB, TpeOyeMoe Ui pacKpacKH
BEpILINH rpada, Mpu KOTOPOH JII00bIe BEPUIMHBI, COSTUHEHHBIE PeOpOM, pacKpallieHbl B pa3HbIC [[BETA.

XapakTepuCTUYECKU MHOTOWICH rpada — XapaKTePUCTUUCCKUNA MHOTOUYJIEH €ro MaTpHUIIbI
CMEKHOCTH.

e B rpadhe — mMapmipyT, Bce pébpa KOTOporo pasnuyuHbl. Ecnu Bce BepHIuHbI (2 TEM CaMbIM U
pé0pa) pa3MUHbI, TO TaKasl IIeMb Ha3bIBACTCS MPOCTOM (dyeMeHTapHoi). st oprpadoB 1enb Ha3bIBACTCS
OpLENBIO.

B HEKOTOpBIX MCTOYHMKAX MPOCTAast LeNb — LeNb, pEOpa KOTOPOH pa3IMUHBI, YTO SBIISETCS Oojee
CJIa0BIM YCIIOBHEM.

[{ukn — 3aMkHyTas 1enb. s oprpadoB HUKI Ha3bIBACTCS KOHTYPOM.

Huxn (mpoctoit nmuki) B oprpade — MpocTOl MyTh JJIWHBI HE MEHee |, KOTOphIii HauWHaeTCs U
3aKaHYMBAETCS B OJTHOM M TOM K€ BEPIIIMHE.

Hlapaup — BepinHa rpada, B pe3yibTare yaaaeHus: KOTOPO BMECTE CO BCEMU MHIUACHTHBIMU €
péO6pamMu KOJIMYECTBO KOMITOHEHT CBSI3HOCTH B Tpad)e Bo3pacraer.

DiinepoB rpad — rpad, B KOTOPOM CYIIECTBYET MUK, COAEpKaIUi Bce pébpa rpada mo ogHomMy
pa3y (BEpIIMHBI MOTYT IOBTOPSITHCS).

DOinepoBa nenb (WIKM 3HJIEPOB LUKI) — Ienb (LMKI), KOTOpas COJIEPXKHUT Bce péOpa rpada
(BepLIMHBI MOTYT TOBTOPSATHCS).

OKCUEHTPUCUTET BEPUIMHBI — MaKCUMaJbHOE€ U3 BCEX MUHHMAJIBHBIX PACCTOSHUN OT APYrHX
BEPILUH J0 JaHHON BEPILIUHBI.

DneMeHTapHbId MyTh — MyTh, BEPUIMHBI KOTOPOTO, 3a HCKIIOYEHHEM, ObITh MOXKET, NEPBOU U
NoCHeAHeH, pa3aTu4Hbl. J[pyrumMu cioBaMu, MPOCTOil MyTh HE MPOXOAUT ABAXKIbI YEPE3 OJIHY BEPIIHUHY, HO
MO’KET HayaThCsl U 3aKOHYUTHCS B OJHOM M TOH *e BEpIIMHE, B TAKOM CIydyae OH Ha3bIBAETCS ITMKIIOM
(371€eMEHTapHBIM IHKJIOM).

DneMeHTapHbIM CTSATMBAaHMEM Ha3bIBaeTCs Takas mpouenaypa: Oepém pebpo (BMecTe ¢
UHIMJICHTHBIMA €MY BEpIIMHAMH, HAlpuUMep, U U V) U «CTIATUBAEM» €ro, TO €cTh yAaiasieM pedpo u
OTOKJIECTBIISIEM BEpIIMHBI U U V. [losyueHHas mMpu 3TOM BepIIMHA MHIUACHTHA TeM p&Opam (OTIUYHBIM
0T), KOTOPBIM IIEPBOHAYAJILHO OB MHIIMAECHTHBI U UJTH V.



7. ®OHJ OHEHOYHbIX CPEACTB JJIA IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA 1
MMPOMEXYTOYHOM ATTECTAIIMU OBYYAIOIINUXCS MO JUCHUILIUHE (MOYJIIO)

7.1. CpencTBa OLIEHHBAHUS B XO/€ TEKYIIErO0 KOHTPOJIS:
- OTBETHI Ha BOTMPOCHI MPHU MOATOTOBKE K 3K3aMeHY (ITyHKT 7.2);
- TecToBbIE 3a7aHus (priokeHue Ne 1).

7.2. Bompochl K 3K3aMeHY:
1. Ctynent Hanucan: «A U B — snemenTsl, npuHamiexkamue u A, u By. Kakyro onepanuio oH

nepenyTai ¢ o0beguHeHuEM?
2. Onepanusi TONMOJHEHHsI A HEOTHO3HauHa 0€3 3a/laHusl OJJHOTO 6a30BOTO MoHATHS. Kakoro?
3. B uéM eIMHCTBEHHOE OTINYHE HEYETKOTO MHOKECTBA OT YETKOT0?
4. Mapanokc Paccena mokasan, 4To HAWBHYIO TEOPHIO MHOXKECTB HEOOXOAMMO 3aMEHUTH Ha. ..
5. OTHollleHUE KBUBAJICHTHOCTH O0JIamaeT Tpems cBoiicTBaMu. Kakoe M3 HUX OTIMYAeT €ro ot

OTHOILICHUS TTOpsiaKa?
6. JekaproBo mpousBeneHne A X B m B X A wumeroT oauHaKoBYI0 MOIIHOCTb. Yem oHM

OTJINYAOTCS?
7. Komanny u3 5 dvemoBek BwIOMparoT u3 20 — TopsAmoKk He BaxkeH. Pa3Memenue 31O Wim

coueranue?
8. Crynent nyraet P(4) =4! =24 u C(4,4) = 1. Uro umeHHO cunTaeTt Kaxaas Gpopmyna?
9. [Touemy npu moacuére |A U B U C| HyxHO B KoHIIe TprdaBisiTs |A N B N C|?

10.
11.
12.
13.

Uem yucno benna ornuuaercst ot uncna Ctupaunra?
Nmnmukanus «Ecnm 2+2=5, To JIyHa u3 ceipay — uctuHHas uiu goxHas? [louemy?
Cryaent roBoput: «A—B — 310 TO %e camoe, uTo AAB». Uem oHu oTiin4yaroTcs?
®opmyna (A V —~A) A C ympomaercs no C. Kakoil 3aKoH TO3BOJSIET YOpaTh TEpBBIN

MHOYKUTEIL?

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

CAH® nnmuanee munumansHoi JIH®. 3auem Torga Boobmie nyxua CJJHD?

Uem nonunoM XKerankuna otauyaerca ot JJH® no ucnonb3yembimM onepanusim?

Crynent yrBepxaaeT: «I'pad »itnepoB, TOTOMY 4TO OH CBSI3HBINY». Kakoe ycinoBue oH 3a0b11?
IToueMy 3aaua HaX0KIEHUS TAMUJILTOHOBA IIMKJIa CJIOKHEE HAXO0XKJIEHUS isiepoBa’?

Urto npou3oiaéT ¢ 1epeBom, eciiu J00aBUTh K HEMY OJHO peOpo?

[Touemy anroputm JlefiKcTpbl He paboOTaeT MpU OTPHULIATENIFHBIX Becax?

Kpackan u [Ipuma ctpost oaHO U TO xe. B uéM npuHIMNMAIbHAS pa3HULIA UX TOAXO010B?

Jlist XxpaHeHus pa3pexeHHOro rpada MaTpuiia cMexHOCTH HeddekTuBHA. [Touemy?

UT0 03HAYaET «TOYKA COWICHEHHUS» U TOYEMY OHA KPUTUYHA B CETH?

I'pad HazpBaeTcs maaHapHbIM. UTO 3TO 3HAYHT HA MMPAKTHKE?

Teopema @opaa-DankepcoHa: 4TO 0O3HAYAET KMAKCUMAJIBHBIN MTOTOK = MUHUMAJIBHBIN pa3pe3»?
IToueMy KpUTHUYECKUI IIyTh UMEET HYJIEBOU PE3EPB BpEMEHU?

Yro ymeer MoaenupoBarth ceTh [leTpu, uero He Moxet oObIuHBII oprpad?

Urto npou3oiaéT ¢ 1epeBoM MpH yAaJleHUU OJTHOTO pedpa?

I'pammaruku tumna 0, 1, 2, 3 o6pa3yrot uepapxuto. Kakoit Tun noposxaaer HauOOIbIINHA Kiace

SI3BIKOB, KAKOW — HAMMCHBIIIHMI ?



8. IEPEYEHb OCHOBHOM U JJONTOJIHUTEJIbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHU S JUCLUIIJIUHBI (MOLY.JISI)

a) OCHOBHas JUTEpaTypa:

1. OOmmii Kypc BBICIIEH MaTeMaTHKH i 3koHoMHCTOB: YueOHuK / [Tox pex. B. M. Epmakosa. —
M.: HHOPA-M, 2005. — 656 c. — ISBN 5-002180-9. — TekcT: neyaTHBbIi.

2. Urommmu B.W. Marematudeckast inoruka / B.W. Uromun. - Mocksa : Uadpa-M, 2019. - 398 c. -
ISBN 978-5-16-011691-4. - URL: https://ibooks.ru/bookshelf/361368/reading. - TekcT: 351eKTpOHHBIH.

3. I[IpymkoB A.B. MartemaTtudeckas joruka u Teopus anroputMmon / A.B. Ipyukos, JI.JI. Bonkoga. -
Mocka :  KVYPC, 2018. - 152 c¢. - ISBN  978-5-906818-74-4. -  URL:
https://ibooks.ru/bookshelf/361369/reading. - TeKkCT: 2JI€KTPOHHBIIA.

0) IOTOJIHUTENbHAS INTEpaTypa:

1. IBanoB O. A. JluckpetHas marematuka: YueOHuk s By3oB / O.A. MBanos, [.'M. ®puamas. -
Cankr-IlerepOypr : Ilmrep, 2020. - 352 c¢. - [ISBN 978-5-4461-0867-1. - URL:
https://ibooks.ru/bookshelf/359233/reading. - TekCT: 3JIEKTPOHHBIHA.

2. 3r03pk0B B. M. Maremarnueckas joruka u teopus anroputmo / B.M. 3ro3pk0B. - Tomck :
TYCYP, 2015. - 236 c. - ISBN 978-5-4332-0197-2. - URL: https://ibooks.ru/bookshelt/356619/reading. -
TekceT: DIeKTPOHHBIN.

3. Bricmias Marematuka ais S5KOHOMHUCTOB: YueOHUK Juist By3oB / H. L. Kpemep, b. A. Ilytko, U,
M. Tpummn, M. H. ®puaman; [log pen. mpod. H. III. Kpemepa. — 2-e uzn., nepepad. u mom. — M.:
IOHNTH, 2004. — 471 c. — ISBN 5-238-00030-8. — Tekct: neuaTHsbIil.

9. IEPEYEHb KOMIUVIEKTOB JIMOEH3MOHHOI'O U CBOBOJHO
PACITPOCTPAHAEMOI'O ITIPOI'PAMMHOI'O OBECIIEYEHUA, UCITOJIB3YEMOI'O ITPH
W3YUYEHUH YUYEBHOM TUCIIUILIVHBI

[Tpu m3yyeHnn y4yeOHOM AMCUUIUIMHBI (B TOM 4YMCJIE€ B MHTEPAKTUBHOH (hopMme) mpeimonaraercs
NPUMEHEHHE COBPEMEHHBIX MH()OPMAITMOHHBIX TeXHONOTUH. KoMIuIeKT mporpaMMHOro odecrieueHust st
UX UCTIOJh30BAaHUS BKIIFOUAET B CEOS:

nakeTsl oducHoro mporpammuoro obecnedeHusi Microsoft Office (Word, Excel, PowerPoint),
OpenOffice;

BeO-Opaysep (Google Chrome, Mozilla, Microsoft Edge np.);

3JIEKTPOHHBIEC ONOIMOTEUHbIE CUCTEMBI ibooks.ru.

Jdns pgoctyna K y4yeOHOMY IUIaHY W pe3yibTaTaM OCBOCHHUS JUCLHUIUIMHBL, (HOPMHUPOBAHHS
[optdonuno obyuatomerocss ucnoibzyercs JIMuHbIE KaOMHET cTylAeHTa (OH-JIaH JOCTYH 4Yepe3 CeTh
Wntepner). ns oOecnedeHus AocTyna oOydyaroOIIMXCsi BO BHEy4eOHOE BpeMsl K DJICKTPOHHBIM
o0pa3oBaTeNbHBIM pecypcaM Y4eOHOW IUCHUIUIMHBL, a TaKKe IS CTYACHTOB, OOYYalOMMXCS C
NPUMEHEHHEM JMCTAaHIIMOHHBIX 00pa30BaTENBHBIX TEXHOJIOTHHA, HCIIONB3YETCS IMOPTAT AJIEKTPOHHOTO
o6yuenus Ha 6a3e CJIO Moodle (oH-nmaiiH qocTym yepe3 ceTb HTepHET).



10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHON
CETH «<MHTEPHET», HEOBXOJIHUMBIX /I OCBOEHUSA JUCHUITVINHBI

https://cyberleninka.ru/ Hay4nas anektponnas oubnuoreka «KUBEPJIEHMHKA »
https://hub.exponenta.ru/ O6pa3oBarenbHbI MaTeMaTHYECKUN CAUT

https://ibooks.ru/ - DnexkTpoHHast GMOIMOTEUHas cucTeMa «ANROYKC»

11. OBYYEHHUE MHBAJINAOB U JIN1] C O'PAHUYEHHBIMU BO3MOXHOCTAMU
310POBbAA

N3yyenne y4eOHON AMCHMIUIMHBI OOYYalONIMMUCS HWHBAIWIAMU M JIMIAMH C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBsI OCYIIECTBIIIETCSI B COOTBETCTBUH ¢ IIpmkazom MuHmcTepcTBa 00pa3oBaHus U
Hayku P® ot 9 Hos10pst 2015 1. Ne 1309 «O6 yrBepxkaenuu [lopsiaka obecrnieyeHus yCIOBHMA TOCTYIHOCTH
JUI UHBAJIHMJIOB OOBEKTOB M MPEIOCTABISIEMBIX YCIYT B cepe o0Opa3oBaHuUs, a TaKKe OKa3aHUS UM IpU
ATOM HEOOXOIUMOHN MOMOIIN» (C U3MEHEHUSMHU U JOMOJHEHUAMH ), MeTOIMUECKUMH PEKOMEHIAIMAMU 110
opranuzanui 00pa3oBaTeNbLHOTO mporecca Uisi OOydeHHs WHBAIWAOB W JIUIl C OrPAaHUMYCHHBIMH
BO3MOXKHOCTSIMH 3/I0pPOBbSI B 00pa30BaTENbHBIX OPraHU3alMAX BBICIIETO OOpa30BaHMs, B TOM YHCIIE
OCHAIIICHHOCTH 00pa30BaTEeIbHOTO IMPOIECcca, YTBEP)KICHHBIMH MUHHCTEPCTBOM 00pa30BaHMs M HAYKH
P® 08.04.2014r. Ne AK-44/058H.

JIuna ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMU 3/JOPOBBSI M1 HHBAIHBI 00ECIICUNBAIOTCS AIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU PECYPCAMU, aJAIITUPOBAHHBIMU K COCTOSIHUIO MX 370POBBSI.

[IpenocraBieHne  CHEMUAIBHBIX  TEXHMYECKHMX  CPEACTB  OOyYeHHUS  KOJUIGKTUBHOTO U
WH/IMBUYAJIbHOTO TOJBb30BaHUA, MOAOOp M pa3paboTka ydeOHBIX MaTepuajoB s OOydYalOUIMXCS C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS IIPOU3BOJUTCS MPETIOIABATENSIMHU C YU€TOM WHIMBHyaTbHBIX
MCUXO(PU3HOJIOTHYECKUX OCOOEHHOCTEH oOydJaromuxcss W crnenuukyd mnpuemMa-nepenadd  y4eOHou
nH(popMaIu Ha OCHOBAaHUH TIPOCHOBI, BRIPAKEHHOW B TUCBMEHHOMN (hopMe.

C oOywaromumucsl M0 WHIUBHIYAIFHOMY IUIaHY WJIM WHAWBHAYAJbHOMY TI'padUKy NPOBOIATCS
VHIUBHTyaJIbHBIC 3aHATHUS U KOHCYJIbTAIUH.

12. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM 15
OCYHIECTBJIEHHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA ITO AUCIUIIVIMHE (MOY JIIO)

VY4yebHas JUCUUIUIMHA pean3yeTcs B ayaAuTopuu 322.

OobopynoBanue:

VYyebnas mebenb: pabouee MECTO MpenoaaBaTesi — CTOJ, CTYJI; yueOHbIe MecTa JUIsl 00yJaromuxcs
— HapThl, CTYJbs; TpUOyHA, JOCKA.

TexHuueckue cpeacTBa 00y4eHus :

[TepeHocHOE MyIBTUMEINITHOE 000PYIOBaHHUE:

HoytOyk, ¢ BbIxomoM B ceTh MHTEpHET M C JOCTYNOM B 3JEKTPOHHO-UH(OPMAIIMOHHYIO CPEIy
MHCTHUTYTA, IPOEKTOP, IKPaH IEMOHCTPALIMOHHBII.

Jlns mpoBeeHUsl 3aHATHH CEeMUHApCKOTO THIIA, JTA0OPaTOPHBIX pPabOT, TEKYIIErOo KOHTPOJIS U
MPOMEXKYTOUYHOM aTTECTAMU U MHIUBUAYAJIbHBIX KOHCYJIbTAIIUN UCTOJIb3yeTcs ayauTopus 310.

OobopynoBanue:

VYyebnas mebenb: pabouee MECTO MpenoaaBaTeNsi — CTOJ, CTYJI; yueOHbIe MecTa JUIsl 00yJaromuxcs
— TapThl, CTYJIbS; JOCKA.

TexHuveckue cpeacTBa 00y4eHHsI:

[lepeHocHOE MyIBTUMEIMITHOE 000PYIOBaHHUE:



HoytOyk, ¢ BbIxooM B ceTh MHTEpHET M C IOCTYNOM B 3JEKTPOHHO-UH(OPMAIIMOHHYIO CPEIy
UHCTUTYTA, HPOEKTOP, IKPAH AEMOHCTPALIMOHHBIMN.

Jl1st caMOCTOSATENbHON PabOThl CTYICHTOB U HAIIMCAHUS KYPCOBBIX paOOT MCIOJIB3YETCS Ay JUTOPHUs
314.

OobopynoBanue:

VYuebHas mebenb: pabouee MECTO MPENOAaBaTeNs — CTOMN, CTYJ; yueOHbIe MecTa sl 00yJaroImuxcs
— MapThl, CTYJIbs; T0OCKA; KOHAULIUOHED.

TexHnuyeckue cpeacTBa 00y4eHuUs:

[TepenocHoe MynbTUMEIUITHOE 000PYIOBaHHE:

HoytOyk, ¢ BbIxomoM B ceTh MHTEpHET M C OCTYNOM B 3JEKTPOHHO-UH(OPMAIIMOHHYIO CPEIy
UHCTUTYTA, IPOEKTOP, SKPaH JEMOHCTPALIMOHHBIH.



TecToBBIC 3aHaHNA

1. Onepanus A \ B Bo3Bpamaer:
a) 3JIEMEHTHI TOJIbKO U3 B
0) sneMeHTHI U3 A, He BXozsume B B
B) DJIEMEHTHI U3 000OMX MHOYKECTB

T') IyCTO€ MHO>KECTBO

2. Ummummkanus A—B snoxkHa npu:
a) A=0, B=0
6) A=0, B=1
B) A=1, B=1
r) A=1, B=0

3. 3akon ne Moprauna: (A V B) =
a)"AV~—B
0)AAB
B) "AA—B
r)"AVB

4. CymMma cTeneHel Bcex BepIuH rpaga paBHa:
a) YMCIly BEPILINH
0) uuciy péoep
B) YIBOGHHOMY 4HCITy pEOep

I') YUCITy KOMIIOHEHT

5. I'pa¢ 3iis1epoB TOrAa U TOJBLKO TOr/Aa, KOIAa OH cBsA3HbINA U:
a) TUTaHApHBII
0) BCe CTENEeHU BEPILINH YETHBI
B) HET I[UKJIOB

T') YUCJIO BEPIITUH YETHO

6. /lepeBo Ha n BepuIMHAX UMeeT péodep:
a)n
0) nt+1
B) n—1

r) n?

7. AaroputMm /{efiKCTpbl He IPMMEHUM NPH:
a) OPUEHTUPOBAHHOM Tpade
6) 60JIBIIIOM YHMCIIe BEPILINH

B) OTPHUIIATEIILHBIX Becax p&oep

npuiioxenue Ne |



T') HECBSI3HOM Tpade

8. CIH® otamnuaercs: oT npou3BoabHoil JJTH® Tem, uTo:
a) COJEPKUT MEHbIIIE TEPMOB
0) KaKIBI TEPM COJIEPIKUT BCE TIEPEMEHHBIC
B) CTPOUTCS 1O HYJISIM (PYHKITUN

T) SIBJISIETCS MUHUMAJIbHOU

9. Pazmemienus A(n,k) oraunvarorces ot coueranuid C(n,k) Tem, uro:
a) IOIyCKaIOT MMOBTOPCHUS
0) YYUTBIBAIOT TTOPSIIOK
B) k = n Bcerna

T') HE 3aBUCAT OT N

10. MaTpuna cMeKHOCTH HEOPUEHTHPOBAHHOIO rpada Bcerjaa:
a) BEpXHETPEYroJbHas
0) TuaroHajgbHas
B) CUMMETPUYHAS

I') HyJIeBas

11. XpomaTuyeckoe 4YUCJI0 ABYA0JbHOI0 rpada (0e3 mereJib) paBHO:
a) l
0) 2
B) 3

F) 3aBHUCHUT OT YMUCJ]ia BCPIINH

12. Teopema @opaa-PajKkepcoHa: MAKCUMAJIbHBIN MOTOK PABEH:
a) ynciy péoep
0) 4nciy BepIIuH
B) MUHUMAJIbBHOMY pa3pe3y

I') CYMME BCEX BECOB

13. Ilnanapusblii rpad — 310 rpad, KOTOpPbIii:
a) HE UMEET IUKJIOB
0) MOKHO HapUCOBATh 0e3 mepeceueHuit péoep
B) ABYAOJBHBII

T') peryJsipHBIA

14. Aaropurm Kpackaaa crpour MO/l mytém:
a) pocTa OT OJIHOM BEPLIMHBI
0) ynaJieHusi MaKCUMaJIbHBIX péoep
B) n00aBJIeHNUS] HAMMEHBINX pEOep 03 UK

I') IOMCKA B IIUPHUHY



15. Touka couwieHeHHsI — BepPIIMHA, yIaJleHHe KOTOPOii:
a) nenaet rpad mIaHapHBIM
0) yBETMYMBACT YHCIIO KOMIIOHEHT CBSI3HOCTH
B) YMEHBIIIAET XPOMATHIECKOE YHUCIIO

T') yAQJISIeT BCE METIIN

16. ITapanokc Paccesia mokasana He0OX0AUMOCTh:
a) 0TKa3a OT TeOPUU MHOXKECTB
0) UCIIOIB30BAHMSI TOJIBKO KOHEYHBIX MHOXKECTB
B) aKCHOMAaTH3aIlUHd TEOPHH MHOKECTB

F) BBCICHHA BCPOATHOCTU

17. Cerb IleTpu B oTsin4He OT oprpada mo3BoJisieT MOAEJIUPOBATh:
a) KpaT4yauime myTa
0) mapayuIeTbHOE BBITIOJHEHUE ¥ CHHXPOHHU3AIUIO
B) B3BEIICHHBIE Tpadbl

T') TOJIBKO J€PEBbhs

18. B nepapxuu XoMCKOro HandoJbIIHUN KJIACC I3bIKOB — IPAMMATHKH THUIIA:
a)3
0) 2
B) 1
r)0

19. KpuTnueckuii nyTb HMeeT HYJIeBO# pe3eps, IOTOMY 4TO:
a) 9TO CaMblil KOPOTKHM MyTh
0) 3aaeprkka Jr000i ero paboThI 3a71epKUBAET BECh MTPOEKT
B) Ha HEM HET paboT

') OH HE CBA3aH C APYTUMHU MyTSIMHU

20. 'uneppedpo oTIMYAETCH OT OOBIYHOTO pedpa TeM, YTo:
a) IMEET BeC
0) OpHEHTUPOBAHO
B) MOXKET COSAMHATH OoJiee ABYX BEPIIUH
') HE UMEET BEpPIITUH
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