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1. OEJHX OCBOEHUS AUCITATIIAHBI

[{essIMH OCBOGHHS TUCHMTUIAHET (MOJLYJIS) SBIISIFOTCSL

- {l)OpMHPOBaHI/Ie Y CTYJICHTOB MaTeEMaTHUYECKO KyJIbTYPBI U PA3BUTHE JIOTHUECKOTO
MBIILIEHHS;

- QopMHpOBaHUe (yHIAMEHTAIEHBIX 3HAHUI IPU U3YHIEHUU BOIPOCOB TEOPETHKO-
MHOXKECTBEHHOTO OMHCAHUS MATEMATHIECKHX 0OBEKTOB, OCHOBHBIX NPOOIEM TEOPUH
rpaoB M METONONOIWH HCIONB30BAHMS aliapara MaTeMaTHYecKOW JIOrHKH,
COCTaBJISIOIIUX TCOPETUUECKUH QyHnaMeHT omucanus HyHKIMOHAIBHBIX CHCTEM,

- |00y4eHHe COCTABJIEHHK) MAaTEMATHUYECKHX MOJENe M OCHOBHBIM METOIAM
pereH s 3ana4 Teopur rpados, anreOph! TOTUKH, TEOPHH OMHAPHEIX OTHOIUEHUH U
TEDPUH MHOKECTB;

- 00y4yenue pemennIo IpUKIAHEIX 38049 MaTeMATHYECKAME METOJAMH, PA3BHTHIO
CIOCOOHOCTH TBOPUECKH IIOJXOJIATh K PELICHHIO TPO(ECCHOHAIBHEIX 3a/1a4.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucummymua  «JIuckpeTHass MareMaTtnka » OTHOCHTCA K 0a30BOH WACTH OCHOBHOM
o0pasoBaTeNbHQH  IporpaMMbl  NOATOTOBKM  GakaiaBpoB 1o  HampamieHmio  02.03.03
«Maremarndeckoe ofecrieuenre ¥ aJMHHUCTPUPOBaHME WHQOPMAIMOHHBIX cucTeM». [
YCHIEIHOTO U3YUECHUS NaHHOU AUCIMILUIMHEL CTyJEHT JOJDKEH BIAJeTh 00sM3aTebHBIM MUHUMYMOM
COZICPHKAHUSI OCHOBHOM 00pasoBaTeNbHON MPOrpaMMBbl 0 MATCMATHKE JiJIs JAHHOTO HAIpaBIeHHs
(MaTeMaTHYECKOr0 aHaNM3a, AHATUTHYECKOH TeoMeTpuu, NuHelnoil amreGpbl). 3HATH OCHOBLI
MaTEeMaTHYEeCKOI'0 — aHau3a, aireOpel, I'COMETPUH, COBPEMEHHBIE TEHJEHIHH Pa3BUTHUI
MHQOPMATHKY, BBHIYUCIUTENBHON TEXHUKM M KOMMBIOTEDHBIX TEXHOJOIWH. YMETh IIPYMEHATH
MaTeMaTHYEeCKUE METOABI M BBIYHCIMTCIBHYIO TEXHUKY J/UIS PEIIeHHs IPaKTHIeCKHX 3ajad,
MPOrpaMMHPOBATE HA OJHOM U3 AIT'OPUTMHUYECCKUX SI3BIKOB, IPOBOJWUTE CPABHUATEILHEIN aHaIH3
[1apaMeTpoB. BraneTs ojieMenTaMu MaTeMaTHYECKOI'0 aHANM3a ¥ OCHOBAMY ANTOPHTMH3AITHH.

Jucrmmmaa GopMUpyeT 3HAHMUS ¥ HABBIKK, HEOOXOAUMMBIE B IPAKTHUECKOH ACATENFHOCTH
KBIM(PUIIHPOBAHHOIO CIIEIHANMCTa. B paMkax y4e6HOro mpoliecca MOXKET ObITh HCIONB30BAHA
IIPU TIOATOTOBKE BLILYCKHOM KBAMU(PUKAITMOHHON paboThL.

3. HJJIIAHI/IPYEMI)IE PE3VJIbTATBI OBYYEHUS 11O AUCIIUILINHE

|

[maHnpyemple  pe3ynbTaThl OOy4eHMS IO JIUCLMIUIMHE, COOTHECEHHBIC C IUIAHWPYSMBIMH
|

pesynbraTamu o¢cBoeHus OIIOIT

Kon | Yposens oceoenisn {lnanupyembie pesyasTaThl 06yUeHNs MO AMCUMILIHEE XAPAKTEPH3IYIOLMC STAT bI
GopmupyembIx | | womnerenunn’ (hopMHpOBaNHS KOMOETEHUUH (NOKAZATENH OCBOEHHS KOMMNETCHLUHU)
__KoMmneTeuuuid |
[
I . 2 3
\MOJTHOE OCBOEHHE | 3HATH:
OI1K-1 | KOMMETEHUUH * 0a3oBble 3HaHW, MIONTy4eHHbIe B obsiacTut
MaTeMaTUYECKHUX U (UJIH) ECTECTBEHHEIX HAYK.
YmeTs:

® UCIOJIB30BAaTh 0a30BBle 3HaHUs W3 OOJIACTM MaTeMa-
THYCCKWX W (MJIM) ©CTECTBCHHBIX HayK B mpodec-
CHOHAJTLHOM [eATe/IbHOCTH.

Bnanere:

® HaBblKaMH BpIOOpa METONOB pelleHHs 3amad  [po-
(eccHOHATLHON IEATETBHOCTH Ha OCHOBE TEOPETHUECKHX
3HAHUM,

[MoJHOE OCBOEHHE | 3HATh:
Ol1K-2 KOMIIETEHTINH ® MAaTEeMATHYCCKWE OCHOBBEI MPOrPAMMUPOBAHUS M A3LIKOB
NpOrpaMMHPOBAHH, OPraHu3aly 6a3 DAHHEIX U KOMITb-

i
: [Tonroe win 4aCcTHYHOE OCBOEHUE y1<a3a1—m0171 KOMIICTCHUHN



IOTEPHOIO MOACITUPOBAHHUS,
® MaTeMaTH4eCKue METOIb! OLEHKH KauecTBa, HaJIeKHOCTH
1 3P (PEKTUBHOCTH MPOrPAMMHBIX [IPOLYKTOB;
® MareMaTH4eCKHe METOIBI OpraHu3aLun
vH(OpMalMOHHON Oe30nacHOCTH npu  pazpaboTke W
SKCIIlyaTalMy POrpaMMHBIX MPOIYKTOB U MIPOrpaMMHBIX

KOMIIIEKCOE.

Ymers:

® OCYIIECTBIIATH 000CHOBAHUBIH BBIOOD JaHHoro
MaTCMaTHYeCKOrO  ammapaTta [py  PelieHUd  3ajay
npodecCHOHANBHOM e TeIbHOCTH.

Bnaners:

® HaBBbIKaMHU MNMPUMEHEHUS JAHHOIO MaTeMaTHYECKOI'O arirna-
pata NnpHu peoleHu KOHKPETHLIX 3a4a4.

4. OBEM U CTPYKTYPA TUCIIAIIJINHELI

TpynoeMrocTh JUCHUIIIMHBL COCTABISIET 6 3aYETHLIX €MHULL, 216 YacoB

Bunant yuebHoii patorsi,
BIJIIOUAast
CAMOCTOATEAbLHYIO
paboTy CTYAEHTOB
H TPYAOEMKOCTB (B
Haeax)
a Oobem yuebHoii ®opmbl
& 5 N paGoThl, TEKYIWEro KOHTPOS
No B = = ¢ MpuMeHeHNneM ycenesaemocTu,
Haumenonanhe Tem u/niu 2 7] g
n/ o = = - HHTEPAKTHBILIX thopma
PA3ACTOB/TEM [IHCLHILIHITE = = z A o
n ] 5 - g E METOA0B NPpOMEKYTOUHON
=1 = v S ; (b uacax/ %) aTTeCTAUUH
E g g = E (no cemecmpam)
g1 g |zg|® i
= e 2
= [=
£ | e
[ ®
=% (=9
B8
<
q —
I MuosecTea H oToOpakenus | 3 1 < 4 116 4/33.3
2 | buHapHble OTHOLIEHUS 2-5 |6 6 6 18 6/33.3 PEATHHI-KOHTPOITL
| Nel
3 | AnreGpa norugn 3 6-8 [ 10 | 10 [10]22 10/33.3
4 | DsemeHTBl KOMOHWHATOPHOrO | 3 9 -14 4 4 124 4/33.3 PEHTUHT-KOHTPOIIb
aHallu3a 12 No2
5 | Teopus rpadosn 3 3-8 8 8§ |18 8/33.3
14
6 | OcHoBbl Teopuu | 3 [5- | 4 . 4 19 4/33.3 PEHTHHT-KOHTPOTH
KOOHPOBaHMsl 18 Ne3
Bcero 3a 3 cemectp: 36 | 36 | 36 | 81 36/33.3 ok3aMeH (27 uac.)
Hajnruue 8 gucuunnune KI/KP -
Htoro no aucummnmite 36 | 36 | 36 | 8l 36/33 JK3aMeH (27 qac.)

Pazpen 1. M
1) Honsmue
MHONCECH]
HAO MHOI
Omobpaor
omobpai

2)

Couepmaﬂue JEKIHOHUHBIX 3aAHATHH 110 AUCHHIIJINHE

0KECTBA U 0TO0PAKEHH .

mHoocecmea.  Cnocobbl  3adanus  muooicecms.  Ilodmmooicecmea.  Cpasnenue
6. Pasnomownvie mnooicecmsa. Koneunvie u 6eckoneunsie muoocecmea. Onepayuu
cecmeamu. Ceolicmea onepayuil Had MHONCeECMEAMI.
cenusi. Obpas u npoobpas npu omobpadxcenuu. Komnosuyus omobpaoicenusi. Tunvi
enuti. Obpamumocme 1 0OHOCMOPOHHSS 0OPAMUMOCHTD.

Paspen 2. Bunapnbie oTHOmenns.

3) Vmopsaoou
cnocobwul

¢nnble napel u Habopwl. Ilpamoe npoussedenue muoscecms. Bunapuvie omnowenus u
ux  saoanus. Mampuya Ounapuozo ommoutenun. Onepayuu HaO OUHADHLLMU

2 P
Pacnpesenienue o0uiero yncna 4acos, yKka3saHHbIX Ha pakTHUecKkue 3auatus B VI, ¢ yaeToMm gacos Ha KIT/KP




|

OMHOULEHUAMU, Obpamnvie  omnoutenus. Komnosuyus Ounapuerx ommuowenuti. Csoticmea
OMHOULEH UL

4) 3ameicanue ommowenuii. Tpansumusnoe u pechrexcusnoe samwvikanue. PYHKYUOHANbHbIE
omnowenust. Huvexyus, ciosvexyus u buexyua. Obpasv u npoobpaser. Cynepnosuyus gymryuil.
IIpedcmasnenue dynrkyuii 6 npoepammax.

5) Ommowenusn sxeusanenmuocmy. Knaccvl >K6USANEHMHOCMU U UX  CEOTLICHIGA. Darmop-
muovicecmso. Omnowenus. nopaoxa. Munumansuwle snemenmsl. Bepxuue u nudicnue zpanuye.
Vnopsa-0ouennvie, Tunelino-ynopsaooueHnble u LaCMUYHO-YROPAOUCHHBLE MHOJICECEA.

Paspea 3. AsireGpa Jiorukw.

6) Buickasviganus, onepayuu Hao evickazvianusmy. Jlozuveckue u 6umosvie onepayuu. Popmynsl
anzebpur poickasvisanuil. Tabnuysl ucnmumnnocmu gopmyn. Pasnocunsrocms Gopmyn. Teopema o
pasnocubiol nodcmanoske. Pasnocunvisle npeobpazosanusn u ynpowenue Qopmya.

7)  [eoticméennocmo ¢ ancebpe  evickazviganuti.  Ipunyun  Ogoiicmeennocmu.  3akon
OGOTCIEEHHOCHTU.

8) Hopmanyhvie opmbr anzebpor svickasviganuii. JJHO u KH®. Coseputennas OuswloHKmueHas
Hopmaenast popma. Anzopumm nocmpoenue CIH®. Haxoocoenue CITHD npu nomouwu kapm
Beiiua. Cosepuennan KoHbIokKmugHAs HoOpMansHas popma. Anzopumm nocmpoenus CKH®.

9)  Dynxyuu|ancebpul nozuxu. Cywjecmsennvie u Hecyuecmeennvie nepemennsie. bynesvr (ymryuu
00HOU  nepemennot. byneevl Qynxyuu 06yx nepemennvix.Cynepnosuyus gynxyuii aneebpu
nozuxu. Honnvie cucmemor pyrxyuti. Muozounerv: XKezanxuna,

10) 3amxnympre xraccer Gynxyuii. Oynxyuu, coxpansiougue xoncmanmer 0,1, Jlunesinvie drynxyuu.
Monomonnuvie gynryuu. Camoosoiicmeennvie gynxyun. Kpumepuii nonnomer (meopema Iocmay).

Paszgen 4. InemenThi KOMOMHATOPHOrO aHAJIN3A,

11) Knaccugpurayus komMOUHAMOPHBIX 3G0aY U XAPAKMEPUCIIUKA UX OCHOBHBIX munos. OcHoGHbie
npasuna | kombunamopuku.  OCHOGHvIe — KOMOUHAMOPHWIE — KOHQU2Ypayuy.  pasmeuyeHus,
couemanys, nepecmanosxu. Pazbuenua. Memoo kinouenuii u uckmovenui.

12) Bunom Hpiomona. bunomuansueie kosdpuyuenmor, Ceoticmea GunomuanbHbix K02 puyuenmos.
Tpeyzonvhiux llackans.

Paznen 5. Teppusi rpados.

13) Ocrosnvie onpedenenus. apagp, wacmuunwiii epag, nooepag. Cnocobut 3adanus epagpa. Cmeneru
sepwun. Teopema Diinepa o cymme cmenenet.. Ilymb, npocmoii nyme, yenv, KOHMYD, YUK,
Ceaznocnb, CUNbHAS CEA3HOCM.

14) IInanapnyie epagpel. Teopema Iloumpsizuna-Kypamosckozo. Kpumepuii naanaprocmu. Packpacka
zpagha. Xpomamuuecroe wucno epaga.

15) Diineposnl u 2amunemonogst zpager. Heobxooumsie u docmamounvie yenosus. 3adava noucka
eamunemoHosa yukna 6 epagpe. Jlgyoonsueie epager. Ocmoswr zpadgha.

16) Quckpemippie sxcmpemansuvle 3adavu. Anzopumm Hetixcmpor naxooicoenus depesa Kpamuatiuiux
paccmosnuti. Aneopumm DroTIO HAXOHCOCHUS MAMPUYDL KPAMYATIUUX, TYMET],

Paszgen 6. OcHoBBI TEOpHU KOJHPOBAHUSL.

17) Koouposdnue xax cnocob npedcmaenenus ungpopmayuu. Koouposanue u Oexoduposanue.
Angasumpoe xoouposanue. JJocmamoynviii APUsHAK €3AUMHOT OOHOSHAUHOCTIY QNPAGUMHOZ0
KOOUPOBAHUL.

18) Onmumanproe xoouposanue. Ilomexoycmoiinusoe koouposanue. Koduposanue ¢ ucnpasienuem
OUUDOK. K:f:accuq)uxauuﬂ owubox. Bosmooicnocms ucnpagnenus ouubox.

Conepmaﬂne IIPAKTUHYECCKHUX 3AHATHH MO AUCHUNIJIHHE

Pasznen 1. Mijo:ecTBa B oTOOpaskenus.

Copep:xaHue MpakTHYSCKUX 3aHATHH.

1) Mroocecmea, noomnodicecmsa. JJuaepavmur Benna. Ynusepcansnoe muoocecmso. Obvedunenue
mnoocecme. ITlepecevenue mnooicecms. Pasnocms muooicecms. Cummempuyeckas pasnocns
muodcecms. Teopemuxo-muooicecmeennvie npeobpazoéanus.

2) Omobpangenus. Obpas u npoobpas npu omobpajicenuu. Komnosuyus omobpaocenuii. Tunvi
omobpasiienui.

Pazpen 2. buapnble oTHOIIEH NS,

Coneprxanye MpaKTHUECKHUX 3aHATHIA,

3) Hexapmogo npoussedenue muoowcecms. Bunapneie omnowenus. I pagduueckue cnocober 3adanus
bunapnetx) omuowtenuti. Ceosicmea omuoueHu,



4)  Crneyuanpnvie ounapuvie omuouienus. Tpan3umusHoCme U peQuexcCuGHOCHTL OMHOUEHUI.
Omnoweiiue sxsusanenmuocmu. Ceasb MexcOy OMHOUWEHUEM IKEUSANEHMHOCHII U PA3OUeHUeM
MHODICECBA.

5) Omnomeriarue cmpozo2o  nopaoxa.  Omuoutenue Hecmpo202o Nopaoka.  Ynopsdouenmvie
mnogcecmea. Omuowenue coomeememeus. Pynxyuonanvuvie omuoutenus. OmoOpaiceHus.
Penayuonnasn aneebpa.

Pazpen 3. AnreGpa Jjioruxu,

Copeprxanue NpaKTHYECKUX 3aHATHH,

6) Onepayun nao  evickasvieanusmu, Dopmynel  anzebvr  nozuxu. Tabruyer  ucmusHoOCm.
Jreusanepmuocme Qopmyn. Pasnocunsrwle npeobpasosanus Gopmyn.

7) (Dymcr.,tmlj anzebpvr nozuxu.  Tabnuunoe u ananumuveckoe 3zadanue Oyneculx  (yHKYuil
Peanusayus pynxyuii popmynamu. Jlgoticmeennoie @ynxyuu.

8) Hopmanstivie @opmer. JHD y KHD. Cosepuiennvie nopmanvuvie gopmvt. CHHO u CKHP.
Aneopumm nocmpoenus C/IHO u CKH®.

9) Mnozounen JKeeanxuna. 3amxunymere xnaccel (pymxyuii anzebper nozuxu. Knacc Py w ero
ceoiicrBal Knace P; u ero ceoiicrsa. Knaccrl [locta L w S. Kitace M v ero croiicTaa.

10) @ynxyuonanvnas nonnoma. Iomnele cucmemvr Gyniyuii. Kpumepuii Ilocma dymuxyuonansnoii
HONHOMbL|

Paznen 4. DieMeHTHI KOMOUHATOPIOIO AHAJIN3A,

Conepxanue MpakTHYCCKUX 3aHATHIL.

11) Ocnosnwie  axcuomvr  kombunamopuxy.  Ilpocmeiiwue — Kombunamopuvie  paseHcmaa.
Kombunamopnvie 3a0avu. Pasmewjenus, pasmewenus 6ez noemopenuii. Couemanus. Covemanus
¢ HOGMOPEHUIMU.

12) lepecmanosxu.  Ipaguueckoe  npedcmacnenue nepecmanosox. Husepcuu. Ienepayus
nepecmano6ox. bunom Hviomona. Bunomuansnsle xosghuyuenmor. Ceoticmea 6Gunomuanoivlx
xo3¢hhuypenmos.

Pazpen S. Teopus rpados.

Coneprkanne 1IpakKTHYECKHX 3aHSTHA,

13) Ocnosnvie nowamus. meopuu 2pagos. Tunwi zpagos. Mampuunoe npedcmasnenue 2paghoe.
Onepayuy nao zpagpamu. Illocmpoenue 2pagossix Mooeneti SAEKMPUNECKUX U KOMMYMAYUOHHEX
cxem.

14) Mempuueckue xapaxmepucmuiu epaga. Onpedenenue yenmpa, paduyca, Ouamempa, meduanvl
epagha. Peuwenue Munumarcrvlx 3a0a4 pasmeujeHys.

15) Jocmuocumoems u ceasnocmo.  Onpedenenue komnonenm cessnocnu. Jlepesws. Ilocmpoenue
OCMOGHBLY 0epesbes ¢ UCNONb306aHUeM NOUCKA 6 2RYOUHY U WUpUHY. Anzopummer noCmpoenys.
Kpamuaiiyie2o 0Cmoga G36eUeHH020 epaga.

16) CaneOe.rre!;me DUNEPOGLIX U 2AMUTLIMOHOBBIX YUKIOE U UCNONL30GAHUE OQHHBIX 3a0d4 @
npunodiceiusx. Aneopummer packpacku epaga. Pewenue 3a0av, ceooswuxci x 3adave o
paCKpaCI{G:.’,

Pa3zgest 6. OcHOBBI TEOPHH KOTHPOBAHMSI

Conepxanne IPaKTHHECKIX 3aHATHHA.

17) Aﬂ(])ae.&;m{me xoouposanue. Teopema Maprosa 0 63aUMHOTI OOHOZHAUHOCMU AN(ABUMHOZ0
kooupo-eéanus. Hepasencmeo Maimunnana. Onmumanvusle KoObl U Ux C60LCMEA.

18) Koow ¢ uécrnpa@ﬁeyuefw ¥ owudox. Oyenxa Qynkyuu M,(n). Koowv Xommunza. Oyenxa @yuxyuu
M/(l’l)

Conepmalme JIa60paTOle)IX 3AHATHH 10 AUCHHIIJITHHE

Paspen 1. MuoxecTsa 0 0TOGpaXkenust,

Coneprxanue J1abopaTOPHBIX 3aHITHH.

1) Moodenupasanue onepayuu «nepeceuenue» Ois O8YX UUCIO8WIX MHodcecms. Leny pabomui:
usyuenue | Cocobo8 HYUCIeHH020 MOOCIUPOBAHUS ONepayul nepecedenus Ons MHOJICECHE,
pazpabonixa  KOMNbIOMEPHOU NPOZPAMMbL  ONIA  BLINOJHEHUSL NEPECeHenus O6YX KOHEUHBIX
MHOUCECTB.

2) Mooenuposarnue ocHoénblx onepayuti 015 0GYx uucr06avix muoocecms. Ilens pabomovl: uzyyenue
CROCOGOG| HUCTEHHO20 MOOCTUPOBAHUS OCHOGHBIX ONEPayuti ONS MHONCECE, paspabomxa
KOMABIOMEPHOU  npozpammvl Ol GLINONHEHUA 9MUX  ONepayuti HAd OBYMA KOHCUHBLMU
MHOACCCGAMU.

Paspen 2, bunapubie oTHOLIEH NS,
Coneprkanue 11abopaTOPHBIX 3aHATUH.



3) Mooenuposanue onepayuu «npamoe npouseedenue mMHodcecmay. Hzyuenue cnocobog wuciennozo
MOOEIUPYEANUsS NPAMO20 NPOU3EeOeHUe MHodkecms. Paspabomia KomnblomepHoli npozpammsl
05 GLIYUCTEHUA NPAMOL0 NPOU3EEOCHUSL MHOJICECTG

4) Iocmpoepue  mampuysl  Gunapnozo  omnowenusn.  Hzyuemue — cnocobog — WUCIEHHOZ0
MOOeNUPQBAHUL. Mampuybl Ounaprozo omHoueHus. Paspabomra KoMReI0mepHoil npopammol
0215, HOCIPOEHUS MAMPUYLL GUHAPHO20 OMHOWLEHUS OIS OGYX 3A0AHHBIX YUCTIOBLIX MHOJICECTNE.

5) Heeneoosanue ceoiicms Gunapnvlx omuousenuil. Hzyuenue ceoticms OuHapHbIX OMHOULEH U,
Paspabomia xomnviomepHoil hpo2pammel O YCMAHOBNEHUsE CGOUCME OUHADHBLX OMHOULCHUT,
3A0AHHBIX C NOMOUWBLIO MAMPUYBL.

Pasnen 3. Anre6pa Joruxu.

Couneprxanue 1abopaTopHbIX 3aHATHH,

6) Ilocmpoenue mabnuyer ucmunnocmu. Hzyuenue cnocobos mooeauposanys 6a306bix N02UNECKUX
onepayuil. Paspabomxa KoMRLIOMEPHOT NPOZPAMMEL AEMOMAMULECKO20 NOCIPOCHUS  MAGIUY
UCTUHHOCIIU POPMYN aneeOPbl TOSUKU,

7) Ananuz Oynesoix @ynxyuil. Hzyuenue ceoticme Hynesvix Qyniyuil. Paspabomka npoepavimer O
nposepKu| c60UCME OyLesulX (yHeyull ¢ HeOOIbULUM KOIUHECMEOM NePEeMEHHBLX.

8) Jeoiicmeennocmoy ¢ aneebpe noeuxu. Hsyuenue nocmpoenus mabruybl  UCMUHHOCHIU
O06oUcmGanHbIX  Oynegblx  DYHKYuULl. Paspabomxa  xomnwviomepnoii  npozpammui
AGMOMAMUHECKO20 NOCMPOEHUS MAOIUY UCMUHHOCIU OGOTICMGEHHBIX (DYHKYUIL.

9) Munumusayusn  Oynegorx  Qynxyuii  memodom xapm Kapuo. Hszyuenue ocobennocmeii
munumusayuu Oyneeoix @ynuxyuii memodom xapm Kapno. Peanusayus memoda Ons Hyneguix
QYHKYUT OM Mpex nepemenHol.

10) Honnvie cucmemvl gynxyuii. Hecaedosanue dannoti cucmemvl (yHKyuil Ha nonHony.

Pazpes 4. DiieMenThI KOMOHHATOPHOrO AHAJIH3A.

Coneprxanue J1abopaTOPHBIX 3aHATHHI,

11) I'enepayus.  pasmewenuti.  H3yuenue cnocobos yucieninozo MoOenupoGanus pasmeujenui.
Pazpabomxa xomnviomeproil npozpammel ONA 2eHepayuu 6cex pasmeujeHuil Ons 3dOdHHbIX
SHAYEHUT NAPAMEMPOB 8 NEKCUKOZPAPUUECKOM NOpsIOKe.

12) Borwucneue wucna covemanuti. Hzyyenue ocobennocmedi  UCNONb306AHUS  PEKYPCUU 6
npoepavmupo-eanuu.  Paspabomxa  KomnwiomepHoil  npozpammul - Ol 2eHEPAYUU  YUCIA
covemanyil,

Paszsea S. Teopus rpados.

Conepxxanne IJmﬁopaToprlx 3aHATHH.

13) ITnanaprgceme epaga. Hzyuenue HeobX0OUMbIX U QOCMAMONHBIX YCIOGUTE NAAHAPHOCY 2pada.
Paspabomra xomneiomepnoti hpoepammul OIS BPOSEPKYU RAAHAPHOCIY 2pagda.

14) Packpacka eepwun epagha. Hzyuenue npunyunos RpaGunbHoll packpacku Gepuiur 2paga.
Paspabomka npoepammur pewienus 5moi 3a0a4u Ha 0CHO8e NOCIeA0BAMENLHOLO AN20PUIMMA.

13) Haxooicoenue stineposa yuxia 6 neopuenmuposannom epage. Hzyuenue anzopummos 06x00a
HEOpUeHMUPOsanHo20 epaga. Paspabomka KoMNLIOMEPHOTi npozpammsl ONA  HAXO0JICOEHUS
2UNEPO6A YUKNA 8 HEOPUEHIMUPOBAHHOM 2pad)e.

16) Haxoocdenue xpamyatiuux mapuipymos no aneopummy [etikempoi. Hszyuenue anzopummos
NOUCKA  Kpamuauwiux Mapuipymoe Ha 636eutennvix epagax. Paspabomxa xomnviomepnoti
npozpammel, peanusyiowet aneopumm Hetixcmpeoi.

Pasgen 1. OcHoBbI TeOpHH KOXUPOBAHMSL,

Copeprxanne [1Ta0OpaATOPHBIX 3aHATHH,

17) Hocmpoetue bunapnozo kooa I pes. Hzyuenue arzopumma nocmpoenus xooa I pes. PaspaGomxa
KOMITbIONEPHOU BPO2pamMMbl Ois ROCMPOoeHUs mabauyvl n-umnozo kooa I pes.

18) Hocmpoenue kooa Xappmana. Hsyuenue npunyuna cocamusi UHGOpMAyuU 1o an2opummy
Xaghpmana. Paspabomxa npozpammel, peanuzyioweii aneopumm Xapgmana ¢ nocmpoernuem
bunapHozg oepeaa.

5. OBPA3OBATEJIBHBIE TEXHOJOI'UU
B npemnofaBanvu AMCUMIIMHBI «/{UcCKpemnas MamemMamuka» HWCTIONB3YIOTCS pasHOOGpasHble
o6pasoBaTebHble| TEXHONOTMH KaK TPAAHUMOHHBIC, TaK M ¢ IPUMEHCHHEM aKTHBHBIX M HHTEPAKTHBHBIX
METOA0B 00YUCHHH,
AKTHBHBIC N HHTEPAKTUBHBIC METO/bI 00y 4eHHUS:
- I'pynnosas quckyccus (Bce PaKTUHECKWE 3aHITHU ),
— Apanus cuTyalui (Bce MPaKTHYECKUE 3aHATH);
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- ]):TlZ}ﬁOp KOHKPETHBIX CUTYalUHH (JICKLWHOHHBIE 3aHATHS; BCE TIPAKTHYECKUE 3aHATHA);
—  Yposuepas nuddepenumanys (KOHTPOSIbHbIE MEPOTIPUATHS);
— Phabota B manpIx rpynnax (Bce NpakTHYCCKUE 3aHATHS).

6. OIEHOYHBIE CPEJCTBA JUISI TEKYIIET'O KOHTPOJISI YCITEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAIIAM IO UTOTAM OCBOEHMS
JIUCIUILIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHUE
| CAMOCTOSITEJILHOM PABOTBI CTYJIEHTOB

Texymnii KOHTPOTL YCEBAEMOCTH CTYAEHTOB

IIpumepHbIii NepedeHn BONPOCOB K PEHTHH-KOHTPO 10 Nol
Janer muoxectsa A= {1,3,5,7} u B={2,3,4,7,8}. Haitru A B, AN B, A\B, B\ A, AAB
Jlng mHOXecTBa| B 3amanus 1 HaiiTu Bee €ro Mo/ MHOKECTRA.
Jokasate paBeHcTBa:
(AAB)AC = AAN(BAC) | (A\(BNC)=(A\B)U(4\C)

HapucoBarh nuarpaMmbl BeeHHa, HETEPIPETHPYIOIINE JIOKA3AHHEIC PABSHCTBA.
VmMeeTcst maTepust 5 pazimaHeIX HBeTOB. CKOJIBKO PasIMYHBIX TPEXTIOOCHEIX (IIATOB MOXKHO
co3narh ?

Mmeerca 12 pasnuuansix gucket. CKOJNLKO CIIOCOO0B 3alI0THEHAS KOPOOKH JUTSI UCKET ¢ 6-10
OTCEKaMH, €CJIH B KOPOOKY MBI yKJIa/IIBaeM a) 6 JIUCKET U3 UMEIOMUXCS, 6) 4 IUCKETH! U3
MMEFOMHIXCS ? (PACHOJIONKEHHE JUCKET B KOPOOKE CYIIECCTBEHHO).

6. Janwl MmpoxecTBa A= {2,3,4,6} u B={1,2,4,7,8}. Haittu
AUB, AN B, A\ B, B\ A, AAB

7. Jlns muojectsa B 3amaHus 6 HaliTe Bce ero moaMHOXKECTBA.

8. JlokasaTy paBeHCTBA:

(ANBAANC)= AN (BAC). AN(A\B)=ANB

HapucosaTs nuarpaMmsl BeeHHA, HHTEPIPETUPYIOIIHE JOKAZAHHBIC paBeHCTRA.
ITpumepnblii nepevenb BONPOCOB K PeliTHHI-KOHTPO.110 Ne2

1. Haitru ofnacts olpesenenus, 00JacTh 3HAYECHUIM, R'l, R.R, R.R'l, R.R g otHOWEHUS
R={<x, y>|x,y € D ux+y <0}, rae D — MHOXeCTBO IeHCTBUTENBHBIX THCEIL.

2. 6. Haifty o6uacts onpenenenus, 061acTh 3Haderwii, R, R.R, R.R'l, R'R JUIst
oTHOmeHHs R={<x, y>| X,y € [-n/2, /2] u y > sin x}.

3. 7. dokazars, 9T0 Ist JIFOOBIX OHHAPHBIX OTHOIIEHUI
R URy)!'=R;TUR,"
4. 8. IIOKEB:&TL, uTO eciu oTHOWIEHUs Ry 1 Ry pedutexcuBHbl, TO pediekcuBHEL 1
OTHOUIECHWSI:

RiURy RINRy, R R Ry

5. 9. Ha muoxecTtBax N u NxN onpetestum Ry, cienyrommm obpazom: <a,b> € Ry, <> (a-b)
merutes ta m (m>0). Jlokasars, uro Ry, SBIeTcs: OTHOLICHHEM DKBUBAJIEHTHOCTH,

IIpumepubIii Nnepeuens BONPOCOB K PEHTHHI-KOHTPOII0 No3

1. B 6ubnugreke 5 y4eOGHUKOB reoMeTpu, 7 — TpUrOHOMETPHH, 4- anre6psr. CKOJIBKO
TOJIHBIX KOMIIIEKTOB y4eOHHKOB MOXHO cOCTaBUTh? (Bce oK3eMILISApE] cunTaroTcs
pa3INYHKEIMH).

2. CkompKo crocoO0B pasnokuTs 10 0MHHAKOBEIX MOHET 110 JIBYM KapMaHnam?
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11.
12.
13.
14.
15.
16.
17.

18.
19.

3. CkonbKo cioco6oB pasnokuth 10 OXHHAKOBEIX MOHET 1O TPEM KapMaHaM Tak, YTO6bI HU
OJTMH M3 |KapMaHOB He ObUI MycThIM?
4. Iloctpours CKHO dynkituu, 3agannoi hopmynoii
Jx,2) = ((xy > 2) (%) > (y @ 2).
5. Hocrpouts CAH® dyHKIHH, 3aaHHON CTONOIOM 3HAYEHHI f(x,y,2z)=(11,0,1,0,0,1,0).
6. Iloctponts mosmHoM Xerankuua g pynkumy u3 m. 20

7. 1lo ucxoHOI MaTpHIE CMEKHOCTH M IOCTPOMTE YEPTEXK Ipada, COCTABUTE MATPHILY

I/IHLII/I,ZIGI?THOCTI/I H 1 CIINCOK peGep.

0 1 -1 0 0 1]

-1 0 1 10 0

1 =1 0 010
M =

0 -1 0 0 1 1

0 0 -1 -11 0

-1 0 0 1 0 0

HI]OMe)KyTO‘lHaﬂ aTTeCcTalnust Mo HToramM OCBOCHHA AHCHUNJIHHBI (3K3aMeH).

IIpumepnbiii nepeueHE BONPOCOB K IK3AMERY

Onpejienerst  MHOMECTBA, IIyCTOro MHOxectsa. Kpantoprr. [lommuoxectBa, CrocoGbl
3aJJaHusl MHQYKECTB.

Koneunsle i1 6ecKoHEYHBIE MHOXKECTBA. MOIHOCTE MHOXECTBA.

Onepanuy Hajs MEOXecTBaMu. Juarpammel Benna.

JleKapToBO | IPOU3BENEHNE MHOXECTB, NEKAPTOB KBaApaT HPOM3BOJBHOTO MHOKECTBA.
[Ipusectn npumepbl. 3amucaTs GOPMyIbI, BHIPAKAIONME YHCHO DIEMEHTOB JIeKapToBa
IPOM3BENCHHS 1 IEKAPTOBA KBA/IPATA.

[Tonsrtre 06 orobpaxennd. O6pa3zel W mpoobpassl W uUX cBolicTBa. OCHOBHEBIE THITHI
otobpaxkernii. Kommosurus 0TOOpaKEHUH. ACCONMATHBHOCTh KOMIIOZUIHH. KOMIIO3HIKS
OJTHOTHIIHBIY OTOOpaxkennii. OGPaTMUMOCTE M OHOCTOPOHHSI 0OpaTMMOCTh. KpuTepuu
00paTHMOCTH U OJHOCTOPOHHEH 06PATUMOCTH.

MHoromecThble OTHOIMICHUA. ByneBsl omepaiuu Haj OTHOIMEHHSMH. Bynesa anrebpa
OTHOINCHUH. ByIeBEI MATPHIILI ¥ OTHOIIENHS HA KOHEYHBIX MHOXKECTABAX.

bumapueie | ortnomenus.  CBoificTBa  OGUHAPHBIX  OTHOINEHHMI::  pedIeKCHBHOCTE,
CUMMETPHYHOCTD, AaHTHCHMMETPHYIHOCTD, TPAH3UTUBHOCTE.

OTHomeHHn] OKBMBAJTCHTHOCTH. Kracchl JKBMBAaNEHTHOCTH ¥ HX CBoMcTBa. (axTop-
MHOYXeCTBO. OTHOIIEHHS IOPSAIKA. YIIOPAIOYEHHBIC, THHEHHO-YIIOPAIOUCHHBIC I YaCTHIHO-
YIOPSI0YEHHbIE MHOXKECTBA.

BrickaseiBanus u onepanny Haj HUMH. TabIUa HCTHHHOCTH.

®opmyiiel anreGpel BeickasbBanui. Pasnocunsuocts hopmyn. Teopema o
PaBHOCHJIbHOU TIOJICTAHOBKE.

PaBHOCHBHBIE IpeobpasoBanust Gopmyit. OCHOBHEIE pABHOCHIILHOCTH.

Jlemma o wmeIie OB CIOB JIMHEI M B andaBuTe U3 r OYKB.

Panr hopmyser. PaBnocunsrocTs hopmys i 6ynessix Gpopmyit (Teopema).

JBoiicTBenHOCTE B anrebpe Joruky. 3aKoH ABOMCTBEHHOCTH (TeopeMa).

OOmuii npUHINI TBOUCTBEHHOCTH (TEOpeMa).

[IpuHuan asokcTBeHHOCTH IUIst OyneBBIX GOpMYII (Teopema).

Oynkuun ainredper noruxy. 3aganue Gpynxnun Gopmyoit. Hopmansusle GopMEL
ANTOPUTMEI [I0CTPOEHHS COBEPIICHHBIX HOPMAJILHBIX (QOPM.

Teopema o paznoxenun GyHKIUN anreOGPHI JIOTHKH 1O TIEPEMEHHEIM.

Teopema o cosepieRHOH AM3BIOHKTHBHON HOPMATIBLHON (OpME U COBEPIICHHO
KOHBIOHKTHBHOH HOpMalbHOH dopme.
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21.
22.

23,

24.

25.

26.

27.
28.
29.
30.
31.
32.
33.

34.

35

36.
37.
38.
39.
40.
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ITomnnzie cicremsl GyHKiui. [IpuMeps nomusix cucrem QyHKIHi (¢
JI0Ka3aTeIb(TBOM ITOJHOTHL).

3aMITHYTBIE KJIacChl (DYHKITHIA anre6phl JOTHKH.

Knacewr GyHkumid, coXpaHsSIomuxX HOJb U eMHUIL. TeopeMbl 0 3aMKHYTOCTH KJIACCOB
Pou P;. Teopema o Gpynxmmm He coxpatsiroreit Hoib. TeopeMa o (pyHKINM, He
COXpaHsIONICH equHULY.

Kiace camonsotictennbix gynknuit. Teopema o 3amkiyrocTs kinacca S. Teopema o
HECAMOJIBOMCTBEHHON (DyHKITHH,

Krace monoronneix ¢pynximii. Teopema o samxuyToctr knace M. Teopema o
HEMOHOTOHHOW (hyHKIIUH.

[oamrom )!;{eranKHHa. Teopema o npejcraBneHnn QyHKIMY B BUJIC HOJIMHOMA
Keranxuna.

Kiace muneiinpix Gynknmit. Teopema o samkryTocTa Kiace L. Teopema o
HeNUHEWHOHR GYHKITHH.

Teopema IlocTa 0 QyHKITMOHANIBHOU TOJTHOTE ANTeGPBI TOTHKH.

[lepectanosku 1 mozxcTaHoBKH. DOPMYIIA IS BEIYUCICHHS YHCIIA IEPECTAHOBOK.

Pasmernenus. ®opMyina /I BEIYUCICHHS YACIa pa3MEICHUH.

Coueranus| opMyIna JUis BEIYUCICHNS YUCIIA COYETAHUH.

PazOuenus.| Popmyiia 1 BEIYUCICHHS YHCIIA Pa3OHCHHIH.

Meton BKIIOYEHUH 1 HCKITIOYCHUIH,

Onpenenentisi rpagoB, UX pe/ICTaBICHHsT. MaTpHIbl CMEIXHOCTH ¥ WHITAACHIIAH.
Hzomopduszm rpagos.

[Ipocreiimme Tumel rpadoB: MOMHBIE, JBYNOJILHBIE, PETYISpHEIE 1 Ap.Onepanun
00beIMHEHHS, COEJIMHEHUSL, TOIOTHEHHS.

. Mapuipy Ty nemu, npocTeie neny, ukibl. CBI3HOCTE rpada.

Teopema o uncne peGep B rpade u ee clieiCTBHE.

Oineposrl rpadel. JleMMa o cyluecTBOBaHMM UK B rpade.

Teopema 0 HEOOXOMMMEIX B IOCTATOUHBIX YCIOBHAX Tpada GBITh 3iiIepoBbIM.
ITocTpoenue siinepoBa nukna (aroput™ Ouepw).

Oprpadpr. OpmapmpyTsl , opreny, oprukist. Cessaocts oprpados. Teopema mst
SMIIEPOBBIX OPrpadoB.

. I'amuiibToHOBEI rpadsl. Teopema qupaka.
42,
43,
44,

JlepeBbs u ux cBoiicTBa. OCTOBHOE ACPEBO, IMKIMIECKUH PAHT rpada.
Pasﬂenmomlje MHOKCCTBO, pa3pes, MOCT. Anroput™m Kpackaia.
[Inockue u nnanapusie rpadsr. 'omeomopdrocTs rpados. TeopeMbl 0 HEOGXOAMUMBIX 1

JIOCTAaTOYHBIX YCIIOBHUSIX TTAHAPHOCTH Ipados.

45.

46.
47,

48.
49.
50.
51.

52.
53.
54.
55.

56.
57.

58.

Teopema Ditjiepa o cooTHOmMEnUH YHCTa rpanelt, peGep 1 BepimH B rpade. Ee 0606merne
Ha HECBSA3HbIE rpadml.

Teopemer 0 gBokicTBaX MIaHAPHEIX TpadoB: ducie pebep, CTEMEHU BEPIIHH.

Packpacka seprunH B rpade. XpoMaTHaeckoe 4uciio. Packpacka IpocTeHIINX THIIOB
rpados. '

Teopema o p{'—wxpacxe ipousBoneHoro rpada. Teopema o packpacke mnaHapHOro rpada.
HaX0>I<21€HM€]-'. XPOMAaTHYECKOIO YKca JUIsl IPOU3BOJILHOTO Ipada.

Anroput™ JIeHKCTpEL

Ornpenenenug motoka B cetu. Ilpocroe ceuenue u Bennunna ero noroxa. Teopema dopjia,
dankepcona,

AJNITOPUTM HAXOXIEHUSI MaKCHMaJIBHOIO IIOTOKA B CETH.

AndasutHoe KogupoBanre. OJHO3HAYHOCT KOAUPOBAHNS.

CsoiicTBo npedukca. Teopema.

HeTpusransiioe pasnoxeHue KO/IOB B CXEME KOJMPOBAHUS. AJICOPUTM HPOBEPKU
KOJUPOBAHMS HA OJHO3HAUYHOCTE.

HepaBencTBg Maxkmuiana. Teopema.

Teopema o cymecTBOBaHHH B3aUMHO OJ{HO3HAYHOIO KOJUPOBAHHMS, 00IaAAI0IIET0
CBOMCTBOM HIpeduKca.

[onsarue o xoax ¢ MUHIMAITBHON U30BITOYHOCTLIO.



59. JlepeBo B3aHMHO OJHO3HAYHOTO KOJMNPOBAHUS M OHEPAIHH Ha HEM.
60. HacpIneHHOe B IPUBEICHHOE KOMOBBIE JIEPERBSL
61. AIropUTM MOCTPOEHHS KOJA ¢ MUHUMAILHON H3GHITOUHOCTHIO.

CaMOCTOR'iI‘CJleaﬂ paﬁoTa CTYACHTOB 10 NJUCIHUITIINHE <<I[I/ICerTHaﬂ MATEMATHKA) BKJIIOUACT B ceOst

CJICNIYIOIINE BUBI AEATEIbHOCTH!
1) npopaGarky yueGHoro marepnaa 1o KoHcIekTam, yueGHOH M Hay4HOH ITHTepaType;

2) TMOArOTOBKY K TpPAKTUYECKMM 3aHSTHSM, TpeGyrOILyl0 COBMECTHOTO BBITIOMHEHHS MAJIbIMMU

rpyanamMu CTyLleliTOB paccMaTpuBaCcMbIX Ha JICKHIUAX METOIOB.

3) NOArOTOBKY MO BCEM BUIAM KOHTPOJNBHBIX MEPOTIPUSTHIA, B TOM Yuciie K TEKyIIEMy KOHTPOJIO

3HAHWH U IPOMEYTOUHOH aTTeCTalHH,

IIpnmepHLIii nepevenn BoNpPoCcoB, paCCMATPHBAEMBIX IIPH CAMOCTOATEILHOM paGoTe CTyAeHTOB
Crioco0n1 3a/1aHUSI MHOXKECTB.
OcHoBHple omepanun Hax MHOXecTBamu. Jluarpammbl Difnepa-Benna. Caoiictsa
onepaIuii Hajl MHOMKECTBAM.

3. TlonsaTtne pasOueHus U MOKPLITHS MHOKECTEA.

4. Onpepesienne NpsaMOro IPOU3BEACHHS MHOXCCTB. BBIMMCICHHE MOIIHOCTH MPSIMOTO
IIPOU3BEJICHUST KOHCYHBIX MHOXECTB. MOIIHOCTH KOTOPHIX H3BECTHEL

5. Ilomsrue Gumapnoro oruomenus. IlpuMepbl OHHAPHBIX OTHOIIEHMH. AJTOPHTM
HOCTPOEHHS MATPUITBI OTHOIIICHHS

6. Kakue OTHOIIEHMS HA3BIBAIOT PEQUIEKCHBHLIME, CHMMETPHUHBIME M TPAH3HTHBHBIMH.
OcoGeHHOCTH MaTPHUIIBI OTHONIEHHH [UIsl TAKMX OTHOIICHMI,

7. TloHATHE OTHOIICHHS SKBUBaJCHTHOCTH. |IpuMepnl oTHOmEHHH sKBUBaNeHTHOCTH. UTo
Ha3bIBACTCS KJIACCOM 3KBUBAJIEHTHOCTH, CHCTEMOI KJTaccoB sKkBHBajIeHTHOCTH, CBONCTRA
KJ1acCOB DKBUBAJICHTHOCTH.

8. llonstue oTHOMEHHs HOps/Ka. [IpiMepbl oTHONEHHH HOps/IKA.

9. IlonaTHe 3aMBIKAHMS OTHOILICHHS. AITOPHTM TPAaH3UTUBHOIO 3aMBIKAHUS (amroput™

VYopurania).

10. [oustue| anreGpel TOruKH, GYHKIUH anreGpsl JIOTHKA. IIpaBiia IOCTPOCHHS TabIHITE!
HCTHHHOCTH 1 KapTsl Kapho.

Ll. ITonstue) popmyier anreGphl JOrHKH. YHApHbIC 1 OMHAPHBIC JOTHYCCKHE OIEDALHH.
[IppopuTeT JIOrMYecKux oreparii.

12. TlonsTrie, dneMEHTapHOM NM3BIOHKINA (KOHBIOHKIME) (OPMYJ, IU3IBIOHKTHEHOH W
KOHBIOHKTHBHON HOpMaJIbHOU (HhOPMOIA.

13. Tonstue CAH® (CKH®D). Teopema o cymecrsoBaruu CJJH® (CKH).

14. Anroputmsl nocrpoenust CJIH® (CKH®) 1o Tabiuie HCTHHHOCTH.

15. Anropurmer nonydenus coxpantennoit JJH® (KH®) no xapre Kapro.

16. Onpeneﬂmne rpaa, cMeXHBIX pebep, CMeXHBIX BepiuuH. UTO 03HAYACT BBIPAKECHUC

“pebpo H'HHI/I,I[CHTHO BEpIIMHaM 7

17. OHpC}ICIILHI/Ie OpPHCHTHPOBAHHOTO,  HCOPHEHTHPOBAHHOIO, CMEINaHHOTO  Tpada.
KaHOHHtfccme MPEACTABICHUEC HEOPUCHTHPOBAHHOTO Ipada (HaprucoBaTh npuMep).

18. [Tonsite! mycroro rpada, Hyis-rpada, TpusHamsHoro rpada, rpada ¢ IeTILIMH,
MysIsTHrpada, mpocroro rpada, Geckoneunoro rpada (IpUBeInTe IIPUMEPEI KaXKIOI0 B
BHJIC JIHArPAMM).

19. YUto HaspiBaroT JIOKATLHON CTENeHbI0 BepiiuHbl rpada. [lonaTre momycrenesu uexoma”
u “TIoJTycTeneHb 3aX0/a” s OPHCHTHPOBaHHOrO rpada. [loHsTre cBA3HOrO rpada.

20. IlepeuncinTe BO3MOXKHBIE cHOCOOB! 3amaHus rpados. Kak ¢opMmupyioress MaTpuia
MHIUACHINH, MaTpuIa CMEXHOCTH IS HEOPHEHTHPOBAHHOIO W  OPHEHTHPOBAHHOIO
rpacos.

21. Kakue rpapl HaspBaroT m3omopdubmvu. IIpuBecTH airoputM cpasHeHHs Ipados,
[IPE/ICTABIEHHBIX MATPHIIAME CMEXXHOCTH, Ha IMPEIMET BBIABICHUS UX H30MOPGHOCTH.

22.1lytu  nOporH B HEOPHEHTHPOBAHHOM (OPHEHTHPOBAHHOM) rpade: OIpelcicHue
MapIipyTa, JUIMHBI MapIipyTa, MapImpyTa DUKINYECKOTo, MM, IPOCTOH IIeNH, UK,
IPOCTOrQ HMKIA.

23. Yro monumMaeTcs nox o6xonoM rpada. Onmcauue anropurma o6xo/a rpada B rryGHHY.



24. Onpenen

CHHC CBA3HOTO HeOpHeHTI/IpOBaHHBH\/‘I rpa(ba. Uto HaspIBaeTCsl KOMIIOHEHTON

CBA3HOCTH HCOPUECHTHUPOBAHHOI'O rpa(ba.

25. Onpejen

CHHC CHJIBHO CBA3HOTO W OJHOCTOPOHHE CBA3HOIO OPUCHTHUPOBAHHOT'O rpati)a.

KOMIIOHEHTBI CUITEHOM CBA3HOCTH U OI[HOCTOpOHHGfI CBA3HOCTHU rpaq)a.

26. Y10 ect

b OTHOHIICHHMC JOCTHXKHMMOCTH 3aJaHHoe Ha rpacbe. Co#icTBa OTHOIIEHHS

AOCTHIXXHMOCTH AJIsI HCOPUCHTUPOBAHHOTO ¥ OPUCHTUPOBAHHOTO Fpa(l)OB,

27. Ilonsarue
28. 3amanue

OTHOIICHUA JTOCTHXKHMOCTH Ha MHOYKECTBE KOMIIOHEHT CHJILHOM CBI3HOCTH.
MAaTpHUIIbI CBsA3HOCTH JJIsL HCOPUCHTHUPOBAHHOTO rpa(ba, MaTpuIbl

OJTHOCTOPOHHEH CBA3HOCTH JUIS OPHEHTHPOBAHHOTO rpada, MaTPUIThI CHITEHOM CBSI3HOCTH
JUI OPHEHTHPOBAHHOTO rpada.
29. MeTpuu¢ckue XapakTEpPHCTHKH TPadoOB: OIPEJIENIeHUE PACCTOSHUS MEKIY BepLIMHAMH

v, 0,
CBSI3HOM
30. ITonsarue
TOYKOI (¢
31. Yrto Hasks
32. Onpenen
HCOPHEH
33. Onucany
34, Onucany
IIPOU3RO;
35. Onucaun
B3BCIICH
36. Onpenen
37. Onpenen
38. Ompenen

B CBSI3HOM rpade, 1uamMeTpa CBA3HOTO rpada, IKCICHTPHCHTETA BEPIIMHEL V B

rpade, paguyca rpada, IEHTPAILHONW BEPIINHEL

TOYKH COWICHEeHHWs, MocTa H 6moka. Koria Bepmmuy rpada MOXKHO CUHTATEH
owieneHus. Kaxkoe pebpo cunraercs moctom. Kakoii rpad ssiagerca 610KoM.
IBACTCH BEPIIMHHON U pebepHOii CBSI3HOCTRIO rpada.
cHue oillepoBa nmkna, ofimepoa rpada. Teopema Diimepa s
IMPOBAHHOIO M OPHEHTHPOBAHHOTO TpadoB (6e3 JoKA3aTEIHCTRA).

€ PEKypPCUBHOIO anrOpUTMa NOCTPOCHHUS IMIIEPOBa IUKJIA.

e anroput™a JICHKCTPBI HAaXOXIEHHS MHHHMAIBHOTO YT MEXKIY JBYMS
TBHBIMH BEPIIMHAME B HArPy>KEHHOM OPUEHTHPOBAHHOM rpade.

¢ anropurMa Dopna — bemiMaHa HAaXOXICHHS MHUHUMAILHOIO IIyTH B
HOM OPHEHTHPOBAHHOM rpade.
CHHE HEOPUEHTHPOBAHHOTO JIEPEBA.
CHME OPHECHTHPOBAHHOTO JICPEBA, JIECA.
CHUA KOPHs, IOTOMKAa BEPIIMHBI, MPEAKa BEPIIMHBI, JIMCTA, KyCTa

OPHEHTHPOBAHHOI'O JEPEBA.
39. Onpenenenye  BBICOTHI ~ OPHEHTHPOBAHHOTO  JIEpeBa,  TINIyGHMHEL BEpPUIHHBI  V

OpPHUEHTH

POBAHHOT'O J€peBa, BBLICOTBEI BEPINMHBI OPHUCHTHPOBAHHOT'O OEPCBa V, YPOBHHL

BEPIINHEI OPUECHTUPOBAHHOTO JIEPEBa V.

40. Kaxoe 'opHeHTHpOBaHHoe AepeBo  HaswBaercs  OwHapHbM. Kakoe Ounaphoe
OPUEHTHPOBAHHOE IEPEBO HA3HIBACTCS IIOIHEIM.
@onp OIEHOYHBIX CPEACTB JUIA NIPOBENCHHSA ATTECTAIIHMH YPOBHS CHOPMHUPOBAHHOCTH
KOMIICTCHITHH 00YYaroNuXcs 110 AUCHUILIHHEE 0OPMILIETCS. OTAETBHBIM JOKYMEHTOM.
7. YUYEBHO-METOIANYECKOE 1 THOOPMAIIMOHHOFE. OBECIEYEHUE
AUNCHUITINHLBI
7.1. Knuroobece4eHHOCTh
HaumenoBaune anreparypnl: ABTOp, HA3BAHHE, BUI I"on ) KHUTI'OOBECIIEYEHHOCTb
H3AamA, H3IAATCILCTRO HITAHIEN _
Kosmnuectso sxzemrmnsipos Hannuue B o1ekTpoHnoii
uzaannii p 6ndanorexe Bal'y onbauoreke Bal'y
B coorBercTBiHH ¢ ®T'OC BO
| 2 3 4
OcHosnas aureparypa*
1. 3apumosa D.P. Jlexumum 1o | 2014 http://www. iprbookshop.
JIUCKpETHON  mareMaTuke.  Ma- ru/22190
TeMaTHJecKas JTIOruKa/
yuebnoe nocobue.- M.: Poccuiickuit
YHHBEPCUTET  JIpyXKOBl ~ HaApOJIOB,
2014.-120c. |
2. Mapuenkos C.C. OcHoBbl Teopuu | 2014 http://www, iprbookshop.
OyneBbIx (hynk-1uit/yaebHoe i ru/24270




136 c.

nocobue.- M: ®U3MATIIUT, 2014.-

3. HMeanos M.II.
Kypey «/luckpe
METOIUYECKIE
MockoBckuit

COopHHEK 3a-7a4 110
THasT MaTeMaTHKa/
yKazaHus.-  M.:
roCy1apCTBEHHbBIN

TEXHAYEC-KHH YHUBEPCUTET HUMEHU
| H.D. baymana, 2013.-32 ¢

2013

http://www. iprbodkshop.
ru/31549

4. Anexcees B.b

Jlexiuu 1o

2013

http://www. znanium,

JIICKPETHOU MateMaTuke/ yueGHoe com/catalog
nocobue.- M.: HAILL
NHOPAM, 2013.- 90 c.
i HononnurtensHas JutepaTypa B
1. Ycos C.B. Iuckpernas 2011 http://www. iprbookshop.
MareMaTuka/ yuebHoe mocobue.- ru/24884
Omck: Omckmit roc. ya-r - um. C.B.
Hocroes-ckoro, 2011.- 60 c.
2. Mapuerxos C.C. OcHOBbI T€OpHH 2014 http://www. iprbookshop.
OyneBbIx GyHKINH/ yaeOGHOE ru/24270
nocobue.- M.:
OU3SMATIINUT, 2014.- 136 ¢. -
3. Xpamosa T.B. Jluckpetnas 2014 http://www. iprbookshop.
MaTeMaTHKA. DJICMEHTHI TEO-pHU ru/24270

rpados/ yuebHog noco-6ue.-
Hosocubupek: Cnbnp-ckuii roc. yu-
T TEIEKOMMYHH-KaIu# 1
unpopmaruky, 2014.- 43 ¢,

7.2. Hepli[Olll/I‘leCKPle U3JaHUS
1. MndopmaTuka, BEMUCIHTENBHAS TEXHAKA M HEDKEHepHOoe o6pasosanue. URL:
http://elibrary.ru
contents.ailsp?issueid=1567393
2. Hayka u nxona. URL: https://dlib.eastview.com/browse/publication/79294/udb/1270
3. Uudopmaruka u
Opasosanme.URL:http://dlib.castview.com/browse/publication/18946/udb/1270

—

7.3. I/IHTlepHeT-pecypcm
1. 9BC «VnupepcuTerckas 6ubimoTeka omaitny - http://biblioclub.ru/
2. DnexTponnas 6ubIHOTEKA: http://Wwww.twirpx.com

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIAILINHE]

Jns peanuzanyu JaHHOH IMCIMIUIMHBI MMEIOTCS CICIHUATbHBIC MTOMEIICHHS IS
IPOBE/ICHUS 3aHATHH JICKIHOHHOTO TUIIA, 3aHATUH IIPAKTHYECKOTO THIIA, TEKYIIEr0 KOHTPOTIS 1
TIPOMEKYTOUHOMN aTTECTALlUH, & TAKXKC IIOMEIIEHMS IJIS CAMOCTOSITEeABHOM paboTEL

HpaKTI/I;LCKI/Ie 3aHATHS IIPOBOJSITCS B ayAUTOPHH (KOMIIBIOTEPHOM Kiacce) 5116-3 (unm
AHAJIOTHYHOM KOMIIBPIOTEPHOM KJIACCE B 3aBUCHMOCTH OT CETKH PACIIHCAHUS).

[Tepeuens UCIOIB3YEMOTO JIMIEH3HOHHOIO IIPOrPAMMHOTO 06ECIICYCHHUSL:

1) MS Word;

2) MS PowerPoint;

3) MS Visual Studio.
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