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1. HEJIHU O(“BOEHI/U[ I[I/ICIII/IHJII/IHI»I

LlensiMu OCBOSHUS QUCLMILTHHBI (MOLYJIs) ABJIAKOTCS:

- popmupoBaHHe y CTy[ICHTOB MaTeMaTHYECKOMH KyanprI Y Pa3BUTHE JIOTHYECKOTO MBIIIEHHS;
- ¢opmupoBanne QyHnamMeHTANBHBIX 3HAHUM MpH U3YUCHHH BOMPOCOB ’IeOpCTI/IKO MHOMXECTBEHHOIO
ONHCAHUS MAaTeMaTMYeCKUX OOBEKTOB, OCHOBHBIX Npo0igM Teopuu rpaos METOLONOTHH HCTIONIb30BAHUS
anrapara MaTeMaTUYecKOW JIOrMKH, COCTaBJSKOLIMX Teopemqecxun dyHnnameur omcaﬂnﬂ (yHKLIMOHATBHBIX
CUCTEM;
- o0y4YeHHe COCTABJEHHI0 MATEMaTHUECKHX Monenel?'] M OCHOBHBIM METO/JaM pELIeHHs 3ajad Teopuu
rpaos, anredpbl JIOTUKU, TEOPUH OHHAPHBIX OTHOLIEHHH 1 TEOPHU MHOXKECTE;
- o0yueHHe pelIeHMI0 TPUKIaAHbIX 3aaad MaTemaTuquJKnMH METOaMH, PA3BHTHIO crnocobHOCTH
TBOPYECKHU MOAXOAUTH K PEIISHHIO IPOodeCCHOHANIBHBIX 3a)1aq |
2 MECTO JMCHUILJINHBI B CTPYKTYPE OIIoIl BO
Hvcumnivna «/lackpeTHas MaTeMaThkay OTHOCHTCS K 6a30BOM YacTH MpoheCCHOHAIBHOIO IUKJIa OCHOBHOM
00pa3oBaTeNbHON  MporpamMMbl  MOArOTOBKM OakanaBpoB no Hanpasieanio 02.03.02  «DynpamenTansHas
nHpOpMaTHKa U UHQOPMAUMOHHbBIE cucTeMbD). s ycnem‘ﬂoro M3Y4eHUs JAHHON AMCUMIUIMHEL CTYCHT JIOJXKCH
BJIa/ICTh 0043aTeJbHBIM MHHHMYMOM COJEPIKaHMsi OCHOBHOM 00pasoBaTe/bHON MPOrpaMMbl MO MaTEMaTHKE i
JIAHHOTO HATIPaBIIeHUs (MATEMAaTHIECKOTO aHAIN3A, AHAMTHHECKOM TeOMeTpHH, JIMHEMHOM aareGpsl). 3HATH OCHOBSI
MATeMaTUYCCKOr0  aHajik3a, aireOpbl, TIEOMETPHH, COBPEMEHHbBIC TEHJISHUMH Pa3sBUTHA HHPOPMATHKH,
BLIYMCITUTEIbHON TEeXHHKH M KOMITBIOTEPHBIX TEXHOJIOTHHA. YMETh  NPUMEHATL MAaTeMaTHYECKHE METOAbl M
BBIYHC/MTENBHYIO TEXHWKY JUIS PELICHWA MPAKTHYECKUX 3aj(ad, HpOFpaMMHpOBa”[ b Ha OZAHOM M3 aJTOPUTMHUUECKUX
A3bIKOB, MPOBOAMTE CPABHUTENBHBIA aHAIM3 NAPaMETPOB, Biaaets 2neMEHTaMHM MATEMATHUECKOTO AHANM3a U
OCHOBAMH alirOPUTMH3ALIUH. ; ‘
JucuunauHa ¢dopMupyeT 3HAHUS W HABBIKH, iHeOGXQLMMble B MPaKTHYECKOH AeATeTbHOCTH
KBAMMGULMPOBAHHOTO crienanucta. B pamkax y4eGHOro npouecca MoKET GbITh HCIIO/b30BaHa TIPH MOAFOTOBKE
BBITYCKHOH KBaTH(UKALIMOHHON paboThI.

3. IIJIAHUPYEMBIE PE3YJIBTATI)I} OBYYEHMUSI IO JUCITAIIJINHE
[Inanvpyemble pe3ynbTarhl 00yUCHHS MO JUCLMILIMHE, COOTHECEHHBIE ¢ TUTAHUPYEMBIMH PE3yNbTATAMU
ocsoenus OITOI] f

Koa YposeHb ocBoetus| [naHupyemble pesybTarsl 00yuenns Mo AUCLMILTMHE XapaKTepU3yOLIie
popMupyembIX KOMIETeHUMK' | aTanbl GopMUpoBaHus KOMIETEHUHI (0KA3ATENH OCBOCHHS KOMIIETEHUMM)
KOMITETEHLHI

1 2 3
MOJIHOE OCBOEHUE | 3HATH! : ‘
OIlK-1 KOMIIETEHLMH o (a3oBble 3HAHKA, |[IOJYYCHHEIE B 0GJIaCTH MAaTEMATHUECKHX M (WIH)
€CTECTBEHHBIX HayK. ‘
YMeETh! }

® HCNOMBL30BaTh GaszoBble SEHaHHH U3 00/1acTH MaTreMaTHUYeCKuX U (HIn)
€CTECTBEHHBIX HAyK B npoq)eccnorianbﬁon JIESITCIIBHOCTH,

Bnaners: 1

® HaBbIKAMH Bbl6oﬂ)a METOJIOB peUIeHUs 3aJa4  npodecCHOHaNbHOM
JEATETLHOCTH Ha OCHOBe TEOPETHYECKNX 3HAHMH,

OIIK-3 TI0JIHOE OCBOEHHE | 3HATh: |

|
KOMIIETCHLINN ® METO/bI TCOPUH AJITOPUTMOB;
® METOJBI CHCTEMHOrO U NPUKJIAAHOTO ITPOrPAMMHPOBAHHSL;

® [IPUHLMITB] u METOAO0JTOTHH TECCTUPOBAHHUA nporpamMmMHOro

obecneueHus; |
® NPUHLIKIIBI MATEMATHYECKOI0 MOJEJIMPOBAHUSI;
® THIIOBRbIC (yHuBepcanbHbIE) MaTeMaTHyecKue (BKNIIOUAs

MHOOPMALMOHHBIE W MMUTALMOHHbBIE) MOJENH, QOPMYITEl, TEOPHH U
METOJBI, ncnonbs‘yeMLIe ‘B LIMPOKOM Habope o0acTedl MpuMeHeHus
NPUKJIaAHON MaTeMaTnKu

YMeTs: ;

® COOTHOCHTb 3HAHMs B 00JIACTH MPOrpaMMUPOBAHNS;
e OMpejesisTh M COCTABIATL MHDOPMALMOHHBIE PeCYPChl MOGANBHEIX

' TToJIHOE MM YaCTHYHOE OCBOSHME yKaSaHHOﬁ KOMIETECHIINHU



ceTei, 06pa3oBaTENLHOrO KOHTEHTA, CPEACTB lrecmpoaan s CHCTEM,

® OCYLUECTBIIATh 0600H03anm.m BbIOOp a/leKBaTHBIX MOCTAB-IEHHOI
3a/1aue 6as0BLIX MATEMATUUECKHX MOJENeH;

® MoauduuupoBaThb ¥ (wmu)  paspabaTbiBaTh  OpPUrMHAJIBHBIE
MaTeMaTHYeCKHe  MOJE/M B COOTBETCTBHUM  CO  CHEUH(HKOI]
MOCTaB/IEHHOM 3a/1a491 MOJIeJIMPOBAHKS.

Bnaners:

® HaBBIKaMK Pa3paGOTKH NPOrPAMMHOTO 0GECIEUeHHUS;

® HaBBIKAMHU BbIIOJHEHHS MATEMATHIECKOrO MOZEINPOBAHUA OT aHAJIW3A
MOCTAHOBKH 3aJ1a4M 10 aHAIU3A PE3YJILTATOB.

4. OBBEM H CTPYKTYPA TUCHUILIAHBI
TpynoeMKOCTE AMCIHILIMHEL COCTABNISET § 3aYeTHBIX euHuIl, 288 yacoB

Bunabl yuebHoi
paboTsl, BKIIOUAs
CAMOCTOSTEILHYIO
paGoty cTyneHToB
o H TPY10EMKOCTE (B O6meM yucHHoil T;I;(oprv[(iO
% uacax) padoTs, KOH?[/‘FL)LZ)}IH
L a
Ne | HammeHOBaHHe TeM W/WiIH pa3ieioB/TeM § 3 g P ¢ MIPUMEHCHHEM YCTIEBAEMOCTH,
n/n IMCLUIMHBI = E 5 HHTEPAKTHUBHLIX dbopma
S| 5 5| © METOI0B : y
g = 5|8 (8 uacax / %) NpPOMEXYTOYHOH
[ 5) ~ [0 0 §
T = Bl g 8 ATTECTAlMH
é E i O (no cemecmpam)
o
El &
21 a
a. o
= |8
=
1 OpueHTHpOBaHHbIe Tpadbl 2 | 1- 72 nepearrecTanus
18
Hroro 3a 2 cemectp: 2 |18 72 mepearTecTanus
2 MHoxecTBa 1 0TOGpaXeHns 4 1 4 4 2 14 5/50
3 BuHapHble OTHOLIEH!S 4 125 |6 6 3 |14 7/46 . peiTUHI-KOHTPOTE
Nel
4 Aurebpa noruxu 4 |68 [10 |10 [5 [16 12/48
DIeMeHTbl KOMOMHATOPHOTO aHAIU3A 4 19 -4 4 2 |18 5/50 CHTHHT-KOHTPOJTb
P ‘ p
12 No2
6 Teopus rpados 4 | 13-1]8 8 4 |14 10/50
14
7 OCHOBBI TEOPHH KOAMPOBAHUA 4 |15- |4 4 2 |14 5/50 PEHTHHT-KOHTPOL
18 Ne3
Beero 3a 4 cemecrp: 4 |18 36 |36 | 1890 44/48 .
Hannuue B gucummimne KIT/KP -
Hroro no gucummuune 2, |18, |36 |36 | 18] 162 44/48; ak3ameH (36 gac.)
4 | I8 1

Coneprxanue JIeKIHOHHBIX 3aHATHI N0 ANCUMITHHE
|

Pazpen 1. MHo:kecTBa H 0TOGpasKkeHns, ‘

1) Houamue mnoocecmsa. Cnocobor 3a00nus Mnoafoecme Hoc)zwnoofcecmea Cpasnenue mmnoocecms.
Pasnomowynvie mnodcecmea. Koneunvie u 6€CKOH€ltﬂbl€ MHOJCeCm8al. Onepaz/uu HAO MHONCECHEAMIU.
Csoiicmesa onepayuii Had mHodcecmeami. ‘

2) Omobpagicenus. Obpaz u npoobpaz npu omoﬁpao/ceyuu Komnosuyua  omobpancenuii.  Tune
omobpadicenuii. Obpamumocme u 0OHOCMOPOHHSAA odpamwwocmb :

Pasznen 2. Bunapuble oTHOWEHHS, |

3)  Vnopadouennvie naper u naboper. Ipamoe npoussedenue MHOOICeCms. bunapuvie omuouwenus u chocobwl
ux sadanus. Mampuya bunapnozo omnowenus. Onepayuu Hao bunapnvimu ommuowernusimu. Obpamuvle
omnoutenus. Komnosuyus Gunapnorx omnowenuii. Ceoticmea ommoutenuil.




4) amvikanue ommnowenutl. Tpansumusnoe u pe(])ﬂekcueuoe 3ambiKanue. GDyHKWOHaﬂbeze OMHOULEHUS.
Huvexyus, ciosvexyus u 6uexyus. Obpazvl u npoo6pa3bz Cynepnosuyus gl)ymcuuu IIpeocmagnenuve
ynryuii 6 npozpammas. 1 i

5) Ommuowenus sxeusanenmuocmu. Knaccul swuawxeumuocmu u ux ceoiicmed. DaKmop-mHoONCECMEO.
Omnowienus nopaoka. Munumanvivie snemenmor, Beprue U HUdICHUE epamuubz Ynopaoouennuvie,
JUHEUHO-YROPAOOUCHHBLE U YACTIUMHO-YROPAOO weumﬁze MHOOICECMEBa.

Pazpnen 3. Anre6pa soruxu. |

6) Buvickasvieanus, onepayuu Hao GblCKAILIBAHUAMU. ﬂoeuuecrcue u bumosvle onepayuy. Popmyav anzebpui
seickasvisanuti. Tabnuyol ucmunnocmuy gopmyn.  Pasnocunsrocmo gopmyn. Teopema o pasHocunoHOd
noocmanosxe. Pasnocunvnble npeobpazosanus u yn‘éou;enue popmyn.

7)  Heoiicmeennocmo 6 ancebpe svickazvieanuil. Ipunyun aeoucmeeuﬁocmu 3axon 0soticmeennocmu.

8) Hopmansuvie popmur  ancebper swickazwisanuii., JJH® v KH®D. C OBEPUIEHHAS  OUSDIONKMUGHAS
Hopmaneras popma. Anzopumm nocmpoenue CIIH®. Haxoocdenue CIJTHD npu nomowu xkapm Beiiua.
Cosepuiennas KOHBIOKIMUGHAS HOPMANLHAS (opMma. Anzopumm nocmpoenus CKH®.

9) Dyuxyuu anzebpur nozuxu. Cywecmeennvie u Hecyyecmeennvie nepemennsie. Bynesor ynxyuu 0omoi
nepemennoti. byneevr (hynxkyuu 08yx nepemennuix. ‘Cynepnmub/uﬂ @yHryuii a/zee6pb1 nozuxu. lonnvie
cucmemer Qynryuil. Mnozounenvt JKezankuna. 3 ‘

10) 3amxnymuie  knaccvr  ynxyuil.  Oynxyuu, coxpansiiowue  koncmanmot 0,1, Jluneiinvie  ynxyuu.
Monomonnvie gynxyuu. Camodsoiicmeennvie ¢ yuryuu. Kpumepuii nonnomer (meopema Ilocma).

Pazgen 4. DiieMeHTbI KOMOHHATOPHOIO AHA/IN3A. i
11) Knaccugpuxayus komOunamopHvix 3a0ay u XaGpaKmepucmuxa ux OCHOGHbIX munos. OCHoeHble npasund
xombunamopuxu. OCHOGHbIE KOMOUHAMOPHbLE KOHPUSYDAYUU: PAZMEUEHUS, COYCIMANUYS, NePeCMaKO6K.
Pasbuenun. Memoo sxniouenuii u ucknovenuil, |

12) Bunom Hveiomona. Bunomuanshsie ;«)ﬂqbqbuuueymbz Ceoticmsea  6unomuansuvix K03 @uyuenmoe.

Tpeyeonvuux Hackans.

Paszgen S. Teopus rpagos. ;

13) Ocnosnvie onpedenenus. epag), uacmuumwLii °pa(b nooepagh. Cnocober 3adanusn 2paga. Cmenenu
sepuiun. Teopema Diinepa o cymme cmeneneil. Hymb npocmou nymu, yenv, koumyp, yuin. Cesznocms,
CUNLHASL CA3HOCMD. ‘ ;

14) Ihanapuvie epagel. Teopema HOHmpﬂeuHa-Kypamoécxozo. Kpumepuii naanaprocmu. Packpacka epagha.
Xpomamuueckoe wucno epaga.

15) Diineposbr u  zamunvmonosvr  2pagpe.  Heobxodumwie u' docmamounsie Yenosus. 3aoaua noucka
2aMUNLIMON06a Yukaa 6 2page. Jleyoonsnuie epagel. Ocmoser 2pagha.

16) Jluckpemnvie sxcmpemanvhvie 3a0auu. AﬂeopumM Aetikempyl  Haxooicoenus Oepesa  kpamvatiuux
paccmosnuid. Aneopumm Dnotioa naxodcoenus Mampuubz rcpamlfaumux nymeii. .

Paspen 6. OCHOBEI TeOpHH KOANPOBAHHS. |

17) Koduposanue xax cnocob npedcmasnenus. ungopmayuu. Koaupoeaﬁue u ()exodupoeauue Anghasummoe
KoOuposanue. JJocmamounviil npUsHAK 63aUmMHOL 0OHOZHAUHOCHU andasuntnozo KoOUposaHuA.

18) Onmumanvroe xoouposanue. Illomexoycmoiiusoe Koc)upoeayue Koouposanue ¢ ucnpasnenuem owubox.
Knaccugpukayua owmubox. Bosmooscnocmo ucnpaeﬂenim 0mu6or<

Conepmaﬂne NPpaKTHYSCKUX SaHﬂTHH HO JAHCHHILJTHHE

Paszgen 1. MHokecTBa M 0TOOpaXeHus, j

ConeprxaHue NPaKTHYCCKUX 3aHATHI. : | ;

1) Mnooicecmea, noommuooicecmea.  Huazpammer BeHHa Vuusepcanonoe muosicecmso.  Ob6vedunenue
mHooicecme. [lepeceuenue muooicecms. Pasnocmo MHOJfCeCI’HG vauwempuuecxaﬂ PA3HOCHb MHOXCECNG.
Teopemuko-muodicecmeennvie npeobpazo6anus. } ‘

2) Omobpaoicenua. Obpaz u npoobpaz npu omo(épao/ceyuu. Kommnosuyus §0m06paofceﬂuﬁ. Tunvr

omobpadiceHuil. !

Pasnen 2. Bunapuble orHOEHHA,

ConeprkaHue NpakTHYSCKUX 3aHATHH, 1 ‘

3) Hexapmoso npouseedenue mnoocecms. Bunapnwie ommowtenus. Ipaguveckue cnocobur 3adanus
bunapwnorx omuowenuti. Ceoticmea omnouieruil, ! ‘

4)  Cneyuanvnvie 6unapnvie ommowenus. TpaHzumueHocms u pegbﬂekmueyocmb omuouenul, Omnoutenue
oxeusanenmuocmy. Cesaso medicoy OMHOUEHUEM SKGUBANCHMHOCU U PA3GUCHUEM MHOMICECNEA.

5) Omnowenue cmpozozo nopadka. Omuowenue necmpozozo nopadka. Ynopadouennsie muodcecmsa.
Omnowenue coomeemcmeaust. Qynxyuonanvhvle omuﬁpmenuﬂ;. Omobpavicenua. Penayuonnas az}zee6pa.

Paszpnea 3. Anredpa Jiorukn.
Conepicanue NpaKTUHECKUX 3aHATHH,



6) Onepayuu HAO  GbICKA3LIGAHUAMU. @OpMlebl\ anzebper  nO2UKHU. Yg"a@mubz uémuHHocmu.
Ixeueanenmuocmo popmyn. Pasnocunvuvie npeo6pa306auwz dopmya. ‘ ‘

7)  Dyuxyuu ancebpui aoeuxu. Tabruunoe u awanumuueckoe 3a0anue 6y/zeeb1x @YHKYU. Peaﬂmauuﬂ
Gynxyuii popmynamu. JJeoiicmeennvie pynkyuu. ‘

8) Hopmanenvie gopmer. JHO u KH®. Cosepuennvie nopmansisie GopmL, C,ZZHCD u CKH(D Aneopumm
nocmpoenus C/IH® u CKH®. ! {

9) Mnozounen X ezanxkuna. 3amxnymeie knaccol qbymcuitu a/lze6pbt noeuxu. Knace Po u ero ceoicTea, Knacce
P w ero ceoiictBa. Knacceel [Tocra L u S. Knace M njero cpoiictea. ‘

10) Pynxyuonanvras nosnoma. Ionnwie cucmemvr gynxyuti. Kpumepuii Ilocma QynyuonansHot noaxomeL.

|

Pasznen 4. DemeHTH KOMOMHATOPHOIO AHAIHN3A. ‘

ConepixaHue MpaKTHUSCKIX 3aHATHIA,

11) Ocnognvie akcuomvr kombunamopuxu., Hpocmeumue Kombunamopnsie pagercmea. Komb GunamopHoie
3a0auu. Pasmewenus, pasmewenus 6e3 noemopeﬂuu‘ Covemanus. Couemanus ¢ HOGMOPEHUAMY.

12) Hepecmanoexu. I'paguueckoe npedcmasnenue nepecmarnosok. Husepcuu. I'enepayus nepecmanogox.
Burom Hetomona. bunomuansnvie xoagpduyuenmer. Ceoticmea Gunomuansmvix kosgdhuyuenmoe.

Pazgen 5. Teopus rpados.

ConeprxaHue IPaKTHYSCKHX 3aHSTHIA. |

13) Ocnosnoie nonsmus meopuu zpagos. Tunvr 2paghos. Mampuunoe npedcmasnenue epagpos. Onepayuu
Hao epagamu. Ilocmpoenue epagdhoswix modenei Sﬂer‘cmpuue‘acux U KOMMYMAYUOHHBIX CXEM.

14) Mempuueckue xapaxmepucmuxu epaga. Onpeaeﬂef{ue uenmpa' paoduyca, ouamempa, MeOuarvl epagda.
Pewsenue munumarcuvLx 3a0ay pasmeuyenus. | ‘

15) Hocmuoicumocme u céasnocms. Onpedenenue KomnOHeHm cesnocmu, Lepesobs, Hocmpoeyue OCHOGHBIX
depeebes ¢ UCNONb30BAHUEM MOUCKA & 2AY6uHy U  wupuny. Aneopummei nocmpoenus xkpamuaiiuiezo
ocmoga e3geueHHoeo epaga. !

16) Onpedenenue 51inepoGylx U 2aMUILINOHOBLIX YUKNO8 U UCHONb308AHUE OaHHBIX. 300aY 6 NPUTOICEHUSAX.

Anzopummer packpacku epaga. Pewenue 3a0aqu, ceo@;zu;uxc;t K 3a0aye 0 packpacke.

Pasges 6. OcHoBbI TEOPHUN KOAHPOBAHHS |

CopeprxaHue NPaKTHYECKUX 3aHITHIA, ‘

17) Anpasumnoe  koouposanue. Teopema Maprcoea 0 63aUMHOU  OOHOHAUHOCHIU a.rzd)aeumuoeo
koduposanus. Hepasencmso Maxmunsana. OnmumaibHsie K0Obl U Ux C0ICMEd.

18) Koowt ¢ ucnpasnenuem r owmubox. Oyenxa gynxyuu My(n). Koowr Xommunza. Oyenxa Qyuryun Mi(n).

Coaepsxanne 1abopaTOPHBIX 3AHATUI M0 AMCUUILIMHE

Paszgen 1. MHOkecTBa M 0TOOpANKEHUS. !

ConepiaHue 1aGopaTOPHBIX 3aHATHIA, |

1) Mooenuposanue ocnosnvix onepayuii Ons 0gyx uucnosLLX MHodACECmE. Lenv pabomuvr: usyuenue cnocobos
YUCTIEHHO20 MOOENUPOSAHUS. OCHOGHBLX Onepayuil Ons MHOJCECME;, pPa3pabOmKA  KOMHBIOMEDHOT
npozpammbl ONsl 6LINONHEHUA SMUX ONEPAYUL HAO O8YMS KOHEUHbIMU MHOICECEAMU.

Paznen 2. bunapHbie OTHOMIEHMHSI. }

Conepicanue 1a6opaTOPHBIX 3aHSTHIA

2) Iocmpoenue mampuyel OUHAPHOZ0 OMHOUICHUA. \H3yuenue cnocobos YUCNIEHHO20 MOOCAUPOBANA
mampuysl  OGUHAPHO20  OMHOUEHUL. Pa3pa60mr<a‘ KOMIbIOMEPHOU  npozpammsl Ol HOCIPOCHUS
MAMPUIYl OUHAPHO20 OMHOUENUS ONIAL OGYX 3AOAHHBIX HUCTOBBIX MHOICECIHG.

3) Hccnedosanue ceoticme  OUHAPHBIX — OMHOWEHUT, Hzyuenue ceoticms  GunapHblx  omHOmWEnUl.
Paspabomka komnviomepnoii npospammvl  Ons ycmauoeflenuﬂ CBOUCME  OUHAPHLIX  OMHOWECHUT,
3A0AHHBIX C NOMOUSBIO MAMPUYbI. ‘

Pazpes 3. AnreGpa Jjiorukm.

Copepixanne 1abopaTOPHBIX 3aHATHIA.

4) IHocmpoenue mabnuyvr ucmunnocmuy. Hzyuenue \cnoco@oe MOOEAUPOGAHUSL  BA30BLIX  I02UHECKUX
onepayuti. Paspabomxa Komnelomepnoi I’lpOZpHMMbl ASMOMAMUYECKO20 . HOCMPOeHUs  mabauy
UCTUHHOCIU (YOPMYN aneebpbl 1I02UK. | ‘

5) Munumusayus Oyneevix Q@yuxyuii memodom Kapm Kapno. Hzyuenue ocobennocmeir munumuzayuu
byneevix hyuyuii memooom xapm Kapro. Peanusayus memoda Ona Gyneewix (hynxyuii om mpex
nepemeHHbL.

Pazgen 4. dnemenTbl KOMOHHATOPHOrO aHA/IN3A.,

Copnepxanue n1aGOpaTOPHbIX 3aHATHIA.

6) Ienepayus pasmewenuil. Hzyuenue cnocob608 YUCIEHHOZ0 MOOCTUPOBAHUS PAIMEUEHUT]. Paspadomra
KOMNBIOMEPHOU NPo2pamMmbl OISl 2EHEPAYUU BCEX paswzeu;enuu 08 3A0AHHBIX 3HAYEHUTI NAPamempos 6
Nekcukozpaguueckom nopsaoke.



Paspen 5. Teopus rpados.
Copepicanne 1abopaToOpHbIX 3aHATHIA.
7) Packpacka sepuwun epagha. Hzyuenue npunyunos npaeuﬂbnou packpaciu cepuiun epaga. Paspabomra

RpocpamMmMbl PeUulerHus 9MOY 3a0AYU HA OCHOBE noczzedoeameﬂbnoeo aneopumma. | |

8) Haxoocoenue Kpamuaiiwux mMapupymos no an2opummy ﬂeukcmpbl H3yuerue aneopummos noucka

KPAmMuQuuux Mapuipymos Ha  636CUleHHbIX epaqbax Pa3pa60m1<a KOMARBLIOMEPHOU  HPOZPAMMBL,
peanuzyioweti ancopumm Jetixcmpeot,

Pasxen 1. OcHOBBI TeOpHH KOAMPOBAHMSL,
ConepxaHue J1abopaTOPHbIX 3aHATHIA.

9) Hocmpoenue xooa Xapmana. Hsyuenue npunyuna cocamus ungopmayuu no, aneopummy Xagpgpmana.

Paspabomxa npozpammei, peanuzyioweti arzopumm Xaqb(j)}vzaﬂa ¢ nocmpoenuem GunaprHozo depesa.

S5 OBPASOBATEJIBHI)IE TEXHOJIOI‘I/II/I

B npernogasaHu  AMCUUIITUHBI <¢Zuc7<pemHaﬂ MAMEMAMUKAY» HCII'IOHB”yIOTC}I pasHooﬁpa:sHme

06pa3oBaTe/IbHBIE TEXHONOTHH Kak TPaJHLUMOHHbIE, TAK H C ﬁpnmeHeHHPM AKTUBHBIX ¥ UHTEPAKTHBHBIX METOIOB
o0yuenus. |

» =

~

AKTHBHBIE W UHTEPAKTHBHBIC METOABI 00y eHHU: |
— [D'pynnosas nuckyceus (Bce npakTuueckue 3aHﬂTHﬂ)
— AHanv3 cuTyaumii (Bce npakTHUeCKHE 3aHATHA);
— Pa3bop koHKpeTHbIX CHTYaUmi (IIGK]_II/IOHHLI?‘ 3aHATHS; BCE MPAKTHHECKHE 3aHATHS),
— YposHesas audpeperimarims (kOHTpOMTBHbIE MEePOTPUSTHS);

— PaGora B MajbIX rpynmnax (Bce MPAKTHYECKHUE 3aHATHS).

6. OIHEHOYHBIE CPEJACTBA JJI51 TEKS"IIIEFO KOHTPOJIA YCIIEBAEMOCTU,
MMPOMEXYTOYHOMN ATTECTAIIUA HQ UTOI'AM OCBOEHVSA JUCHHAIJINHBL 1
YYEBHO-METOINYECKOE ()BECHEHEHHE CAMOCTOSTEJBbLHON PABOTDI

CTYI(EHTOB
Texymnii KoHTpoJIbL ycﬁeBaeMOCTn CTYAEHTOB
IlpamepHbIii NepeyeHs BOMPOCOB | K pedTHHr-KOHTpo. 110 Nel

Jlanbi Muoxeetsa A= {1,3,5,7) n B={2,3,4,7,8}. Hajiru 4\ B, ANB, A\B, B\ 4, AAB
,H.ﬂﬂ MHOXecTBa B 3a0aHUsA 1 HaliTh BCe €ro HOIIMHO)KeCTBa
Hokazate paBeHcTBa:

(AABYAC = AA(BAC) (AN(BN(O) = (A\B)U(A\C)
Hapucosare anarpammbl BoeHHa, HHTeprpeTHpyiolie 10Ka3aHHble PABEHCTRA. |
Hmeercs MaTepnst 5 pasivunbIX 1BeToB. CKONBKO PA3NuYHBIX TPEXTONOCHBIX (DAroB MOKHO CO3aaTH ?
Mwmeetcs 12 pasnmuyHbix gucket. CKOJIBKO CrnocoGoB 3arTONIHEHHsI KOPOGKH ISt AUCKET € 6-10 OTCeKamH,

eciy B KOpoOky MBI YKJIa/IbIBAEM a) 6 AUCKET U3 UMEIOIIUXCS, 6) 4 TUCKETH U3 UMEFOILMXCS ?
|
(pacniosioxkeHHe IUCKET B KOPOOKE CYIECTBEHHO).

i
Hanbl MuoxcectBa A= {2,3,4,6} n B={1,2,4,7,8}. Haiitu AVUB, AN B, A\B B\ 4, AAB
Jns MHOXecTBa B 3apanus 6 Haiith Bee ero HOl],MHODKeCTBa :

JoxkazaTh paBeHCTBa:

(ANB)A(ANC)= AN(BAC), A\(A\B) ANEB.

HapI/ICOBaTI: AnarpaMmbl BBeHHa I/IHTepleeTI/IpleHII/Ie I[OK&?»&HHBIG paBE€HCTBA.

I pnmepnbIii nepeuenn BOHpOCOB K penTnHr-KOHTpomo Ne2
Halkitu o6nacte onpenesnenns, o6nacts 3HaueHuii, R- " ,RR, R.R"', R".R mnist oTHOIIEHNS R={<x, y>| x, ¥
€ D u x+y <0}, rae D — MHOkeCTBO neﬁCTBuTeanbtx qucelt.
6. Halitn o6nacte onpexnenieHus, o61acTs 3Hallel-ll/lld,‘R R. R R.R', R'R st otHOweHns R={<x, y>|
X,y € [-n/2, n/2] ny = sin x}. !

7. JloKazatsb, 4To U1 JH00hIX 6HHapHBIX CDTHO[HCHI/II/I‘
(RiUR2)'=R,"URy? |

8. Jlokazatsb, UTO €CJTH OTHOILEHUS R1 u Ry pe(bnelcanHm TO pembneKanHLl W OTHOLUEHHSI;
RiURz RiNRy Ry, Ry Ry



N =

11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.

3. 9. Ha muoxecrBax N u NxN onpenenum Ry, Cﬂ(’LlyEOU.l[/IM obpasoMm: <a,b> e Rm <> (a-b) gennres na m
(m>0). Jokazars, uto Ry, ABNIsieTCSA OTHOLIEHHEM 9KBHBAJICHTHOCTH.

\
IIpumepHbIii nepeyens Bonpocms K peiiTRHT-KOHTpO/TI0 No3
1. B 6ubnuoreke 5 yueGHUKOB reomeTpuu, 7 — TpnrOHQMeTan 4- anre6pbl. CKONBKO MOJIHLIX KOMIUIEKTOB
y4eOHUKOB MOJKHO cocTaBuTh? (Bee axzemmuspel cqplTaloTc;l paS.HH‘-IHBIMI/I)
2. CkonbKO croco00B pasnoKuTh 10 0MHAKOBEIX MOHET 110 z[ByM KapMaHam?

|
3. Ckosnbko criocob0oB pasioxkuTh 10 0MMHAKOBBIX MOHET O TpeM KapMaHaM Tak, 9ToObl HH OJHMH U3

KapMaHOB He ObUI MyCTHIM?
4. Tloctpouts CKH® dyHK1mu, 3anaHH0#H Gopmysoit f(x y,jz) =((xy =>2)/I(%) > (yDz).
S. Toctrpoutre CAH® dyHKLmK, 3a1aHHOI cTONMOLOM 3Haqum/1 f(x,y,2)=(1,1,0,1,0,0,1,0).
6. Tloctpouts monuHoM JKerankuHa ais GyHKLUMH U3 n 20 |
"

. Ilo ncxonHol MaTpuLe CMEKHOCTH M ]'[OCTpOHTbHGpTG)K rpaga, COCTaBUTh MATPHILY

MHUUOCHTHOCTHU H W CITHCOK pe6ep.

[0 1 -1 0 0 1]

-1 0 1 100
" 1 -1 0 010

0 -1 0 0 1

0 0 -1 -1

-1 0 0 1 0 0f

IIpomexyTouHasi aTTecTAL NS 10 HTOraM OCBOEHMS AHCHHILIHHBI (3K3aMeH),
IlpumepnbIii nepeueHs BOMPOCOB K IK3AMeHy

Onpenenennst MHOKeCTBA, 1mycToro MHOKecTBa. Ksantopst| [ToamHoxecTsa. CriocoGbl 3ananns MHOKECTS.
Koneunele 1 6eckoHeUHble MHOXKECTBA. MOLLIHOCTD MHO‘?KGCTBa

Onepaunu Hag MHOXKecTBaMH. Juarpammbl BenHa.

[lekapToBO NPOM3BENEHHE MHOXKECTB, 1EKAPTOB KBAAPAT NMPOM3BONBLHOTO MHOMECTBA, [IPHBECTH MpHMEpDI.
3amucarb HOpMyIIbl, BHIPAXKAIOIIHE YHCIIO MEMEHTOB 1eKAPTOBA NIPOU3BEACHHUS 1 JeKapTOBa KBAAPATA.
[lonartue 06 orobpakenun. OGpassl U npooOpasbl W MX CBOMCTEA. OCHOBHB[G THIIBI  OTOOpaskeHWH.
KoMnosuums oTobpaskeHHil. AcCOLMATUBHOCTD KOMIO3MLIH. IKOMIOZMLMS OFHOTHITHBLIX O 'o0parkeHUH.
OGpaTMMOCTb M OIHOCTOPOHHSS OGPATUMOCTE. Kpm*epuu 00paTUMOCTH M OJ(HOCTOPOHHEH 06pPaTUMOCTH.
MuoromectHble oTHOWEeHYs. Bysesbl onepauyu Haj oTHOWeHusaMu. Bynesa anre6pa oTHoleHni. Byessi
MATPHLBl X OTHOILIEHHS Ha KOHEUHBIX MHOMKECTBAX. | !

Bunapueie  orHowenus. CpodcTBa GUHAPHBIX  OTHOWEHWH:  peduIeKTMBHOCTb, CHMMETPHUHOCT,
AHTHCUMMETPUYHOCTD, TPAH3HTHBHOCTb. ; ‘
Ornowenus skBuBaieHTHOCTH. Kitacce 3KBHBAIEHTHOCTH K HX CBOHCTEA. @akTop-MHOXECTBO. OTHOLUSHHUA
nopsaka. Ynopsgo4eHHble, THHeHHO-YOpSA0YeHHbIC 1 tlacquo -YTOPANOUCHHBIE MHOKECTEA.
BeickazbIBaHus ¥ oniepaliny Haa Humu. Tabauua HCTHHHOCTH

Dopmynbl anre6psl BEICKa3bIBAHMH. PaBHOCHIBHOCTD d)gpmyn. Teopema o paBHOCHIIBHO#
MOJACTaHOBKe. ‘ ‘

PasuocuibHble npeobpaszosanus GhopmyJi. OCHOBHBIE paBHOC[/IJ'IbHO(.,TVl

Jlemma o umncrie cioB jUTHHBI M B andasBuTe U3 r OyKB, :

Panr gopmysnsl. PaBHocuneHOCTh hopmya U OyneBbix dpoprvlyn (TeopeMa)

HBoiicTBeHHOCTE B anrebpe JOruKkH, 3aKOH JBOHCTBEHHOCTH (Teopelvla)

OO6umit NpUHLIKN ABOKCTBEHHOCTH (TEOpeMa). !

[punumn asoiicTBeHHOCTH TSt GyneBbix (Gopmyt (IeopﬁMa) ‘

@Oyukumy anredphl IOTHKY, 3ananue GpyHKIUA <bopMynon Hopmanbm,le (hopMbl. ATTTOpUTMBI
IOCTPOEHHS COBEPIIEHHBIX HOPMAJIBHBIX (hOpM. : ‘

Teopema o paznoxennu GyHKUKMK areGphl TOMMKH 110 nepemeHHblM

Teopema 0 coBepIICHHOHN AU BIOHKTUBHON HOPMAJIBHOM \(bopMe U COBEPLIEHHOH KOHBIOHKTHBHOM
HOpMalbHOH dopme.

[onneie cucrems! ¢pyHkumit. [puMeps! MONHBIX CHCTEM beﬂkuuﬁ (¢ mOKa3aTeNbCTBOM IOJIHOTHI).
3aMKHYyTEIe K1acchl (PyHKUMIA aireGphl JIOTUKH.



22, Knacebl (hyHKUMH, COXPAHSIOWMX HOJIb H €/IHHHILLY. Teopemm 0 3aMKHYTOCTH KJIaC(’OB Pou Py.
Teopema o yHkuLmu He coxpanstoweii Hob, Teopema o GyHKLMH, He coxpdumomen €UHULLY.

23. Knacc camoapoiictBeHHbIX (yHKimii. Teopema o 3aMKHy10(,m knacca S. Teopema | o
HecamoABOHCTBEHHOM hyHKIMM,

24, Knacc MoHoTOHHBIX (yHKLwmit. Teopema o 3aM1<HyTocm KJacc M Teopema 0 neMoHOTOHHOI
dyHKUHH. | ‘

25. Tlonunom Xerankuna. Teopema o 1npeacTaBjieHnn (,’pyHKuMH B BUJE NOJIMHOMA Keranuna.

26.  Kiace muneinprx yHkumit. Teopema o 3amkHyTOCTH Kjacc L. Teopema o Hennnelinol GyHKImy.

27.  Teopema Iocta 0 QyHKUMOHANBHOI NOIHOTE anreGph! | JIOTHKH,

28.  IlepecranoBku u nozicTaHoBku, DOPMYa [ BEIUUCIEANS YHCIA [IEPECTAHOBOK.

29.  Pasmetenuns. ®opmyita Uis BEIYKCIIEHUS umicaa pa3MeLueHnH

30.  Coueranus. Qopmyia 11t BBIYMCAEHHS YACAA COUCTAHHIN.

31. Pazbuenus. ®opmysia Ajis BEIYUCIEHUS YUCIA pa36nemm

32. Merop BKIIOYEHUH W HCKITHOYEHHIA,

33. Onpenenenns rpados, UX NpeACTaBACHH. MaTpHip! cmexcHoc TH W UHLMJIEHOHH,
Hzomopdusm rpados. |

34. Mpocreiine Tunsl rpadoB; MONHbIE, JABYA0NLHEIE, perymlpnme‘n ap. Onepaunu
00beIMHEHUS, COEAUHEHHS, OTIOTHEHHS.

35 . MapiupyTsl, nenu, npocThie Henw, UUKIbL. CBSI3HOCTh rpa(ba

36. Teopema o unce peGep B rpade u ee CleACTBHE. |

37. Sitnepossl rpadel. Jlemma 0 CyleCTBOBAHHH LMKIIA B rpdde. }

38. Teopema 0 HEOOXOAMMBIX M AOCTATOYHBIX YCIOBUAX Fpa(.’pa ObITh 3HIEPOBBIM.

39. Tloctpoenue sitneposa uukia (anropurm Onepn). ! ‘

40. Oprpadsr. OpMapiupyThl , OpLENH, OPLHKITBI, CBH3HOCTB\Opra(1)OB Teopema nns
SHIEepOoBHIX OprpadoB.

41. TamunbToHOBBI rpadsl. Teopema upaka. ‘

42. Jlepesbs 1 ux cBoitctsa. OCTOBHOE NEPEBO, unmnqecxnn paHr rpacba

43. Pazmensiouiee MHOXKECTBO, paspes, MOCT. AJITOPHTM Kpacxana ‘

44, Ilnockue n nnanapHele rpadsr. FomeomopdHOCTE Fpa(bOB TeopeMbl 0 HEOOXOIHUMBIX H 10CTATOUHbIX

YCII0BUSAX IJTAHAPHOCTH TpadoB.

45. Teopema Diifiepa 0 COOTHOLICHNH YHCIIA IpaHeii, pebep H BepumH B rpade. Ee 06o61iueHne
Ha HECBSI3HBIE rpadbl. !

46. Teopembl 0 cBoHcTBaX N1aHAPHEIX IpadoB: uncie pedep,| CTETICHH BEPILIHH.

47. Packpacka BepuuH B rpade. XpoMaTHUeCKoe YHC/I0. Pacxpacxa npowemunx TUTIOB
rpagos. ‘

48. Teopema o packpacke Npou3BOSILHOTrO rpada. Teopema o acKpacke IJ1aHapHoOTro rpaq)a

49. Haxo)xieHHe XpOMaTHYECKOro Yicia As npomBonLHonf rpa(pa

50. AnroputMm JlekcTpol. ‘ :

51. Onpepenenre notoka B cetu. [Tpoctoe ceucHre U BemduHa €ro notoka. Teopema <DopJ1a
DankepcoHa. |

52. Anroputm HaXOXIEHHs MAKCUMAJILHOTO MOTOKA B CETH. |

53. Andasutroe koauposanue. OfHO3HAYHOCTb KOTUPOBAHHS.

54. Csoiicto npedukca. Teopema. }

55. HetpusnanbHoe pasnoxeHHe KOAOB B CXeEMe KOZMPOBAHHA. AJNrOPUTM NpOBEpKH
KOAMPOBAHUS HA OTHO3HAYHOCTE. ‘

56. HepapeHcTBo Makmunana. Teopema.

577. Teopema 0 CyILIeCTBOBAHMY B3aUMHO OJHO3HAYHOTO KOﬂquBaHH}I obnagarouero
CBOHCTBOM mMpedukca. ‘

58. Ilondarue 0 KoJax ¢ MUHUMAIbHON H30bITOUHOCTBIO. :

59. JlepeBo B3aMMHO OJJHO3HAYHOTO KOJAUPOBAHMS U onepaunh Ha HEM.

60. HacellugHHO® U MpuBeIEHHOE KOJOBBIE NEPEBES. :

61. ANropuT™ NMOCTPOEHUS KOJa ¢ MUHUMAJIbHOM ]VI36BIT()‘IHOCTI>IO

i

ITpumepnIii lepedcHb BOMPOCOB K MEpeATTecTALHN
1. Onpenenenue siineposa uuita, sineposa rpada. Teopema Diinepa as OpueHTHPOBAHHOTO rpados (Ges
JOKa3aTeILCTRA).
2. OmnucaHHe peKypCHBHOTO allrOPUTMA MOCTPOSHHS SHiepoBa LK IIA.
3. Onucanne anroputMa JledKCTpBl HAXOXACHHS MHHUMAIBLHOTO MYTH MEXKIY ABYMS MPOM3BOJILHBIMH
BEPLIMHAMM B HATPYKEHHOM OPHEHTHUPOBAHHOM rpac{t 1



4. Onucanne amroputva Popaa — bBemiMaHa HAXOMKACHUS MUHHMAIBHOIO MyTH B B3BELICHHOM
OpUEHTHPOBAHHOM rpade.

5. OnpejeneHne  OPHEHTHPOBAHHOrO  jiepeBa,  jieca. YTO  HAIBIBAGTCS  OCTOBHLIM JIEPEBOM
OPHEHTHPOBAHHOIO CBA3ZHOTO rpada.

6. Onpeaenenns KOpHs, MOTOMKA BEPUIMHBI, MPEKA BEPLIMHI, 1HCTa, KYCTa OPHEHTHPOBAHHOIO AEPERA.

7. Onpezienienne BbICOTHI OPUEHTHPOBAHHOIO A€PeBA, IMyGHHbI BEPLIMHBI V OPHEHTHPOBAHHOIO AEpeBa,
BLICOTBI BEPLUMHbI OPHEHTHPOBAHHOIO IEPEeBa V, YPOBHS BEPLIKHBEI OPHEHTHPOBAHHOTO /IEPERA V.

8. Kaxoe opHeHTHpOBaHHOE JIEPEBO HA3LIBACTCH Ounapnbiv. Kakoe GunapHoe opueHTHpoBaHHOE [epeBro
Ha3bIBAETCS NOTHBIM, 1 i :

. Onwcanue anropurma Kpackana nocrpoenus MHHHMAJIbHOTO OCTOBHOTO EpEBa.

10. 9to naspiBaeTCs LMKIOMATHUeCKHM uucioM rpada G. Yemy paBHO KOIMYECTBO (byHAaMEHTAIbHBIX

uukIios rpada G(V, E) npu mobom Q)HKCHpOBaHHOMbCTOB}iOM aepese I'=(V, E’).

CamocronTenpHast paGoTa CTYJEHTOB 110 AUCUMILTHHE «[[UCKpETHas MaTeMaTHKa» BK/IOuaeT B cebs
CJICIYFOLIUE BU/IBI ESITENIbHOCTH: ‘ | :

1) mpopaGoTky y4eGHOro Matepuana no KOHCIIEKTaM, 1yqeﬁm}fi U HAYYHOH JluTeparype;

2) MOAroTOBKY K MpPAKTHYECKHM 3aHATHSM, TpGGy@mym COBMECTHOrO BBITIONIHEHUA MabIMU TpyInaMy
CTYJCHTOB PaCCMaTPUBAEMbIX Ha JIEKUMAX METOLOB. i |

3) MOArOTOBKY 1O BCEM BHIAAaM KOHTPOJIBHBIX MEPOTIPUATHH, B TOM YMC/IE K TEKYLLEMY KOHTPOMIO 3HAHUH 1
NPOMEKYTOUHOM aTTeCTalMH, :

:
ITpumepublii nepeuens BONPOCOB, PACCMATPHBACMBIX IIPH CAMOCTOSITETLHO paboTe cTyaenToB

1. CnocoGbl 3agaHUs MHOKECTB. | |

2. OcHoBHBIE OMepaUMy HaJ MHOXKECTBAMH. Hnarpamme | Oiinepa-Benna. CeolicTra onepaumii  Hax
MHO>KECTBAMH. !

3. TlonaTue pasGUEHHUS U MIOKPBITUS MHOXKECTBA. ‘

4. OnpeneneHne NpsAMOro MPOU3BEACHHS MHOXKECTB. | Beuncnene MOWHOCTH MPSMOro MpoU3BeaeHus
KOHEYHBIX MHOXKECTB. MOIIIHOCTH KOTOPBIX maeCTHﬁrI.

5. Tlonstue GunapHoro otHoweHus. [Tpumepsl GHHAPHBIX OTHOILIEHH. AJNrOpUTM TOCTPOEHMUSI MATPHLIBI
OTHOUICHHS ‘

6. Kaxve OTHOIIEHMS HA3LIBAIOT pedIeKCHBHBIMH, CHMMETPHYHBIMH ¥ TPAH3UTHBHBIMH. O¢OBeHHOCTH
MaTpHIbl OTHOLIEHUH JUTs TAKUX OTHOILIEHUH. 1 ‘

7. TloHsTie OTHOWIEHMS SKBHBAJIEHTHOCTH. [IpUMeEpH OTHOIIEHMI SKBHBANEHTHOCTH. YTO HAZLIBACTCS
KJI2CCOM SKBHBANICHTHOCTH, CHCTEMOH KIIACCOB SKBUBANEHTHOCTH. CBOHCTBA KIACCOB IKBUBAJEHTHOCTH.

8. Tlonsrue oTHOmeHMs nopsaka. [Ipumepst oTHOMIEHUH nopsaka.

9. [loHsTHe 3aMBIKAHUS OTHOLIEHHS, ANITOPHTM TPaH3UTHBHOIO 3aMBbIKAHHUA (anroput™  Yopuuania).

11. Tloustne anreGpe! NorukH, GyHKUMH areGphl norvku. Tlpasuia nocTpoeHus Tabimusl HCTHHHOCTH U
kapthl KapHo. ‘ ‘

12, TloHsTre (opmynbl anreGpsl JIOrMKH. YHapHbIC n OuHapHele Joruyeckue . onepauuu. [Ipuopurer
JIOTHYECKUX OITepariuii.

13. TonATre 3neMeHTApHON AMIBIOHKIMN (KOHBIOHKLIMA) (HOPMYJI, JMIBLIOHKTHBHON M KOMBLIOHKTHBHOM
HOPMaJIbHO#M (opMoit. | 1

14. Tlonstue CTH® (CKH®). Teopema o CYUIECTBOBARHM CIH® (CKH®D).

15. Anropurmel nocrpoerns CIIH® (CKH®) o TabIuLE HCTHHHOCTH.

16. AnroputMmel nosydenus cokpatuensoi JHO (KH®) o kapre Kapuo. ;

17. Onpenenenne rpada, cmexubix pebep, CMeXHBIX BeplunH. YTO 03HAuaeT BhIpaxeHHe ‘‘peGpo
UHIMIAEHTHO BepIIuHam”? ! ! \

18. Onpenenenne  OpHEHTHPOBAHHOTO, HEOPHUEHTHPOBAHHOIO, CMEIIAHHOTO rpada. Kanouwueckoe
NpencTaB/IeHne HEOPUCHTHPOBAHHOTO rpaa (HapucaBaTL npuMep).

19. Howusitre: nycroro rpada, HyNb-rpada, TPUBHANBLHOTO rpada, rpada ¢ nerTsmy, MyJIETUrpada, MpocToro
rpada, GeckoHeyHOro rpada (IpuBeanTe PUMEpLI Kéxmoro}s BHJIE JUarpaMm).

20. Yro Ha3BIBAIOT JIOKANIBHOM CTENEHBIO BEPLIHHEI rpa(bia. Towmstre noycTenenn ucxona” u “nonycrerneHpb
3ax0/1a” [Tt OPHEHTHPOBAaHHOTO rpada. [ToHsTHe CBA3HOTO rpaga.

21. lepeuncnure BO3MONKHBIE CrIOCOOLI 3a/AHUS rpagos. Kak dopmupyiotes maTpuua WHUMACHUMIA,
MATPHLA CMEXHOCTH JU1 HEOPHEHTHPOBAHHOTO M OPHEHTHPOBAHHOTO rpados. |

22. Kakue rpadnl HasbiBaroT nzomopdubimn, [Tpusecti alropuT™M CpaBHeHWa rpadoB, NMpeacTaBiIeHHbIX
MaTpHLAMH CMEKHOCTH, Ha NPE/IMET BBISBICHHST UX H30MOP(QHOCTH.

23. Ilytv [OpOTH B HEOPUEHTHUPOBAHHOM (opnemnpot}aaHHOM) rpade: ompeneneHue MapiipyTa, JJHHbI
MaplipyTa, MapIIpyTa UWMKJIMHYECKOTO, LeTH, IPOCTOH LEMH, [MKIIa, IPOCTOr0 LKA,

24. Yro nonumaercs mox o6xomom rpada. Onucanue anroputMa o6xona rpada B riayGuny.



o |

25. OnpeneneHne CBA3HONO HEOPHUEHTHPOBAHHBIN rpaQ)a ‘ho Ha3bIBAETCH KOMHOHGHTOI/I CBSI3HOCTH

HEOPHEHTHPOBAHHOTO Fpada.

26. Onpeneneﬂue CHJIBHO CBA3HOIO U OL[HOCTOpOHHe \CB}ISHOFO OpHeHI‘l/I]JOBaHHCiFO rpad)a KoMnoHeHTs!
CHUJIBHOM CBSI3HOCTH H OI[HOCTOpOHHeI/l CBA3HOCTH rpa(ba

27. Yo ecTb OTHOWIEHHE NOCTHIKUMOCTH 3a4aHHOE

HEOPUEHTUPOBAHHOTO M OPHEHTUPOBAHHOIO rpaoB,

28

; |
Ha rpacbe, CeolicTBa OTHOLHQHV[S[ DOCTHXKKMMOCTH JIs

IloHsaTHE OTHOIIEHUS OJOCTHIKNMOCTH Ha MHO)KGCTBG\KOMHOHBH']F CWJILHOH (,BSISHOCTI/I !

29. 3aziaHue MATPULBI CBA3HOCTH VIS HEOPMEHTHPOBAHHOTO rpada, MaTpHLBI O}IHOCTOpOHHeH CBSI3HOCTH
AJIs OPUEHTHPOBAHHOTO Ipaca, MaTPHULIBI CHIILHOM CBﬂBHOCTH Adst opHeHTmpOBaHHoro rpada.|

30. MeTprueckie XapaKTEPHUCTHKH Tpadios: onpe,uenelme paCCTOﬂHHﬂ MeKIY BepLHHHaMH v, v v, B

v

i

CBA3SHOM rpaq)e AMaMeTpa CBA3HOTO rpad)a BKCU,CHTPHCMTGTa BEPLIUWHLI V B CBA3HOM rpadpe pagnyca

rpada, LEHTPATBHON BEPIIKHBI,

31. TlonatHe TOYKH COUNIEHEHHA, MocTa U OJoKa. Korua 'BEpLIMHY Tpada MOXKHO cquTaTL TOUKOU
counenenns. Kakoe pe6po cunraercs moctom. Kakoii rpad siBstsiercss 6i0kom. '
32. Yro HasbiBaeTCS BEPIUMHHOM U peGepHOIi CBAZHOCTLIO rpada.
33. Onpenenenne siineposa umiia, sineposa rpada. Teopema Offinepa i1 HEOPHEHTUPOBAHHOTO U
OPUEHTHUPOBAHHOIO rpados (6e3 HoKa3aTeNbCTRA).
34. Onucanye peKypCHBHOIO anropHTMa NIOCTPOEHH S SHIepoBa LUK,
35. Onucanne anroputma J[eHKCTpbl HAXOSKAEHHS ManMaﬂbnoro MyTH MEXIY :ABYMS ﬂpOMSBOJ‘leLIMI/I
BEPLIHHAMU B HArPY>KEHHOM OPHEHTUPOBAHHOM rpa<be
36. Onucanne anroputmMa ®opua — bBemiMaHa HaXOKIEHUS MHHUMAIbHOTO TyTH B B3BELUIEHHOM

OPUEHTHUPOBAHHOM rpade.

i

37. Onpepienenne HEOPMEHTHPOBAHHOIO AepeBa. UTO HA3BIBAIOT OCTOBHBIM LEPEBOM HEOPHUEHTHPOBAHHOTO

CBA3HOTO rpada. YTo Ha3bIBAETCS HEOPHEHTUPOBAHHLIM JIECOM.
Jeca.  Yro

38. OmpeneneHe  OPHCHTHPOBAHHOIO — JEpeBa,
OpHEHTHUPOBAHHOTO CBSI3HOTO rpada.

Ha3bIBaCTCA

OCTOBHBIM | ICPEBOM

39. Onpenenenus KOPHA, MOTOMKA BEPLUHHbI, MTPeKa BEPLUKHBI, IUCTA, KyCTa OPHEHTUPOBAHHOTO Jepesa.

40. Onpenenenye BBICOTbH OPUEHTUPOBAHHOTO aepeBa,‘rny6ngl BEPLIMHbI V OPUEHTHPOBAHHOTO AEpEeBa,
BBICOTBI BEPLUMHBI OPHEHTHPOBAHHOTO IEPEBA V, YPOBHS BEPLIMHBI OPUEHTHPOBAHHOTO Aepesa v.

41. Kakoe OpHEHTHPOBAHHOE AEPEBO HA3bIBAETCS 6HHapHLIM Kakoe GuHapHOe OpPHEHTHPOBAHHOE EPEBO

Ha3bIBACTCA TMOJTHLIM.

q)OHﬂ OLICHOYHBIX CpeACTB IJIsi NPOBCACHMSA aTTeCTa[II/IId YPOBHs C(bOpMHpOBaHHOI/I kOMﬂeTeHLlI/lH

06)/‘-]21}0111]4)4051 no JUCUHIIIIHHE O(bOpMJ'lﬂeTCﬂ OTACJIbHBIM ,HOK}’MCHTOM.

7. YYEBHO-METOJAUYECKOE A I/IH(IiOPMAI_[I/IOHHOIE OBECHE‘IEH?I/IE

JTUCIATIIAHBI

7.1. KnurooGecneuenHocTh

HaumeHoBaHHe MuTEpaTypsl: aBTOD, HA3BAHME, BH/I H3IAHHS, 'Ton KHHMI'OOBECITEYEHHOCTD
U3IATENTHCTRO H3IaRKs —
1 Konmyectso Hannuue B anekTpoHHOM
3K3eMIUISPOB oubaoteke Bnl'vV
u3gaHuii B
6ubnmoreke Bnl'Y,
B COOTBETCTBHHU C|
Proc BO
1 2 3 4

OcuoBHas nuTepatypa* ‘
1. 3apurniosa 3.P. Jlekuuu mo AMCKPETHOH MaTematwke. Ma- 2014 http://www,
TeMaTHYecKas JIOruKa/ iprbookshop. ru/22190
yuebHoe mocobue.- M.: Poccuiicknii ynusepcuteT ApyK6bl ‘
Hapoos, 2014.-120 c. |
2, Mapuerko  C.C.  OCHOBEl  TeOpuH  OyJEBBIX 2014 http://www.
QyHKkumii/yuebuoe nocobue.- M: ®USMATIINT, 2014.- 136 c. mrbookshoo ru/24270
3. Hsamos W.II. CGopHuk 3a-mau no kypcy «Jluckpernas 2013 http://www.
MaTeMaTHKay/ MeTOJWYecKHe YKa3aHHi.- M.. MoCKOBCKHiA iprbookshop. 1w/31549
TOCYNApCTBEHHBIA TEXHHUECKHH yHHBepcHTeT uMeHM H.D.
baymana, 2013.-32 ¢
4. Anexcees B.B. Jlekunn 1o IMCKpeTHOIH MaTeMaTrke/ 2013 http://www. znanium.

y4ebHoe mocobue.- M.: HULL

MH®PAM, 2013.- 90 c.

com/catalog

HomnosnHuTEIbLHAS NHTEpaTYpa




rpados/ yueGHoe nocobue.- Hosocubupck: Cubupcknit roc.
| YH-T TeIEKOMMYHUKaUMil U uHbopMaTukn, 2014.- 43 ¢,

['1. Vcos C.B. Hucxpernas MateMatika/ yue6Hoe mocobue. - 2011 http://www,

Omck: Omcknit roc. yu-1 um, C.B. Hocroesckoro, 2011.- 60 iprbookshop. ru/24884
c.

2. Mapuenkor C.C. OcHOBbI Teopun GynesbIX byHKIuH/ 2014 http://www,

yuebHoe mocobue.- M. iprbookshop. ru/24270
DPUSMATIINT, 2014.- 136 ¢.

3. Xpamosa T.B. JluckpeTHas MaTeMaTuka. DJeMeHThl TEOPHH 2014 http://www,

iprbookshop. ru/24270

7.2. Tleproguueckue n3ganus

1. UndopmaTika, BeIMHCANTEIbHAS TeXHHKA 1 I/IH)KeHepHOG 06pa30BaHHe URL: lmtp

contents.asp?issueid=1567393

2. Hayka n mxona. URL: https:/dlib.eastview. com/browse/pubhcatlon/79294/udb/ 1270

/lelibrary.ru/

3. Mupopmarnka u Gpasosanue. URL:http://dlib. eastv1ew com/browse/pubhcatlon/ 18946/udb/ 1270

7.3. UaTepHeT-pecypenl

1. 9BC «YunBepcurerckas 6ubmuoTeka oHmainy - http: //blb]lOC]ub ru/
2. DnexrponHHas Gubimoteka; http://www. twirpx.com

8. MATEPHAJIBHO-TEXHUYECKOE OBECHE‘IEHI/IE AUCIUITINHEBI

I[JIH peanu3aunyd OaHHONH AUCUHUIITHHBI UMEIOTCS CﬁeuHaﬂLHbIP HOMCILICHHS /I MPOBEACHUS 3aHATHH

JICKUHOHHOI'O THIIa, 3aHITHH TIPAKTUYECKOT O THIIA, TEKyLIEer

MOMELIEHUA IJIS1 CaMOCTOSTEIbHOMN pa60T51

(? KOHTpO.ﬂﬂ H l'[pOMe)Ky’IO‘-lHOI/] aTTeCTalkH, a Takxke

[TpakTiyeckue 3aHsTUs NpoBogATCS B ayJIMTOpUH (KOM[‘lb}OTepHOM knacce) 5110-3 (unu ananoryHom
KOMITBIOTEPHOM KJ1acCe B 3aBHCHMOCTH OT CETKH pacnucaﬂm)

HepequL HCTIONB3YEMOTO JIMUSH3HOHHOID ]'IpOl"paMMHOFO 06ecme1{el—[ml

1) MS Word;
2) MS PowerPoint;
3) MS Visual Studio.
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