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1 eap AUCHUNJIMHBI

Ienvro usyuenusn oucuyunaunsl sBiuseTcs (GpopMupoBaHHE CUCTEMBbI (DyHIa-
MEHTAJbHBIX 3HAHWKM O TMOHATHSX M METOAAaX TUCKPETHON MaTeMaTHKH; Mpuodpe-
TEHHWE TPAKTUYECKUX YMEHHH W HABBIKOB, HEOOXOJMMBIX IJIsi PEIICHUs 3ajaad,
BO3ZHHKAIOIINX B IPO(HECCHOHATLHOMN eI TeTHHOCTH.

B xone n3yueHus quCIUIUIMHBI Oy 1y T ChOPMHUPOBAHBI KOMIIETEHITUH:

OIIK-8 (criocoOeH OCyHIeCTBIATh MEJaroruYecKyIo JesTeIbHOCTh Ha OCHOBE
CICIUATBHBIX HAYYHBIX 3HAHHH).

1.1 ®dopmupyemble KOMIETEHIIUN

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETCHIINH

HaunmenoBanue Buma HaunmenoBanue Kon 1 na3Banne KOMIIETCHIINHA
KOMITETEHIIUU KaTeropuu (rpymnmsl)
KOMIICTEHITHI
Oo6menpodeccuo- Hayunsbie ocHoBel ena- | OIIK-8. CnocobeH ocymiecTBiIsTh
HaJIbHAS TOTUYECKOU JACSITENbHO- | IEAarOTHISCKYI0 JCSITeILHOCTh Ha
CTH OCHOBE CHElHAbHBIX HAY4YHBIX 3Ha-
HUIA.

1.2 UHauKaTopbl J0CTHKEHUSA KOMIETeHIH i

Tabnuua 2 — UHauKaTopsl JOCTHKEHUSI KOMIETEHINH, OpMUpYyeMble TUCIUTLIH-
HOM

Kon v Ha3zBaHne NHaukaTopsl TOCTHKEHUS JIMCUUTITUHBI U IPAKTUKHU, (GOPMHU-
KOMIIETCHIIUU komnereHuuu no OINOIT pytoume komnerenuuo OITOIT
OIIK-8. Cmnocoben | OIIK.8.1. ITpumensier cneru- | 51.0.03.01  O6mas ncuxonorus
OCYLIECTBJIATh I€Jla- | aJbHbIC HAYYHbIE 3HAHUS b1.0.04 Bo3spactaas anatomus
TOTUYECKYIO nesi- | IpeAMETHOM o0acTu B mena- | U Gu3nosorus

TEIIFHOCTh Ha OCHOBE | Tormueckou aearenbHoct 1o | 51.0.06 CrnenuanbHas 1 KOp-
CHeIUAaIbHBIX Hay4- | MPOQUITIO MTOATOTOBKU PEKIIMOHHAsI TIeIarOTUKa M IICUXO0JI0-
HBIX 3HAHUU. Tus

OIIK.8.2. Biaseer meTonamu | 51.0.10.01
HaydHOT'O HMCCICI0BaHUA B | 51 .0.10.02
peIMeTHON 001acTH

Jluneiinas anreOpa
MaremaTuueckui
aHaIn3

b1.0.10.04  Teopus uucen
b1.0.10.05 AnreGpa mHOTOUJIE-

HOB

b1.0.10.06  DOnemenTapHas mate-
MaTHuKa

b1.0.10.07 JIuckpetHas maTema-
THKa

b1.0.10.08 Maremaruueckag Jo-




Kon u Ha3ssanue Nunukatopel 1OCTHXKEHUS
KOMIIETEHIIN U koMneTennuu no OITOI]

JIMCUUTUIMHBL ¥ IPAKTHKH, HOpMU-
pyromue komnereHuuo OIMOIT

THKa

b1.0.10.09 Teopusa BeposiTHOCTEN
1 MaTeMaTU4yecKas CTaTUCTUKA
b1.0.11.01  IIporpammHuoe obec-
WSS

b1.0.11.02  IIporpammupoBaHue
b1.0.11.03  KommnsroTepHble ceTn
U UHTEPHET-TEXHOJOTUU

b1.0.11.04 Teoperuyeckue OCHO-
Bbl UHPOPMATHKHU

b1.0.11.05  Cucremsl ynpasieHus
0a3zaMu TaHHBIX

b1.0.11.06 KowmmbioTepHoe MO-
JEIUPOBAHKE

b1.0.11.07 KowmmnbioTepHas rpa-
¢duka

b1.0.11.08  AuiropuTM™msl U CTpYyK-
TYpbI JTAaHHBIX

b1.0.11.09  OcHoBbI poboTOTEX-
HUKU

b2.0.02(Y) VYuyeOnas npakTuka.
O3HakoMUTeNbHAS TPAKTUKA
b2.0.04(IT) IIpou3BoaCTBEHHAS
npakTuka. [lemarornueckas npaxkTu-
Ka

b2.0.05(IT) IIpouzBoacTBeHHAs
npaktuka. [IpoektHo-
TEXHOJIOTHYecKas MpaKkTUKa
B3.01(I') [ToaroroBka k cnaye u
cZlaya rocyJapCTBEHHOI'O IK3aMEHa
b3.02(1) BrinonHenue u 3anm-
Ta BBIIYCKHOM KBaJTM(UKAIIMOHHON
paboTsl

®T/1.02 Buaeomontax

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucunninHe

Tabnuma 3 — 3HaHus1, yMEHUS, HABBIKU, (JOPMUPYEMBIC TUCITUTIITTHOM

Kox u Ha3Banue xomie-
TEHIIUU

NuaukaTopel JOCTHXEHUS
KOMIIETEHIINH, 3aKPEIIIEH-
HEBIE 32 JUCITUTIITNHON

3naHus, ymenusi, HaBbIku (3YB), dop-
MHUPYEMBbIE JUCIUIUINHON

OIIK-8. CniocobeH ocy-
IIESCTBJIATH 1I€garoruyvc-
CKYIO JISSITeIILHOCTh Ha
OCHOBC CIICIHUAJIBHBIX
HAYYHBIX 3HAHUH.

OIIK.8.1. IIpumenser cne-
[UAJTbHBIE HAYYHbIC 3HAHUS
MpeIMETHOM 00JIaCTH B T1e-
aroru4ecKOu IeATeIbLHO-
CTH 1O TIPOPUITIO TTOTO-
TOBKH

3HaTh:

- HAyYHOE COJIEpP’KaHNE ¥ COBPEMEHHOE
COCTOSIHUE MPeAMETHOI obnactu ““/luc-
KpeTHas MaTeMaThKa”, JexkKallee B 0c-
HOBE MPEMNo/IaBaeMOro y4eOHOTo Ipe/-
Merta “MaremaTnka’

- METO/Ibl POBEJIEHUSI HAYYHOTO HC-




Kox u Ha3zBanme xomiie-
TEHIIUN

HNupukaropel JOCTHXEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HBIE 3a JUCHUILIMHOUN

3Hanus, ymMeHus, HaBbIkH (3YB), dop-
MUpPYEMBbIE JUCLUITIIMHOM

OIIK.8.2. Bmageer merona-
MU HayYHOT'O MCCJICIOBAHUS
B MIPEMETHOM 001acTH

CJIeIOBaHMs B MPEAMETHOM o01acTu
“JluckperHas MaTemMaTuka’;

YMmers:

- UCTOJIb30BaTh HAYYHbIC 3HAHUS MIPE-
MeTHO# o0sacTH “J[uckpeTHast MmaTema-
THKA” B IEAAroruuecKou eaTeIbHOCTH
10 MPO(UITIO MOATOTOBKY;

- MPUMEHSThH HAay4YHbIE 3HAHUS TIPE/I-
MeTHOM o0sacTH “J[ucKkpeTHast MmaTema-
TUKa” TIpH pa3paboTke oOpa3oBaTesb-
HBIX IIpOTrpamM, pabodyux mporpaMmm
y4eOHBIX MPEIMETOB, KyPCOB BHEYPOU-
HOM eI TeIbHOCTH;

Buaners:

- METO/IaM{ HAyYHOT'O MCCIIEIOBAHUS B
00J1aCTH JUCKPETHON MaTeMaTHKU,

- crioco0amu Moxy4YeHus] HHPOpMaIiH
0 COBPEMEHHOM COCTOSTHUHM Hay4YHBIX
UCCJICJIOBAaHU B MIPEIMETHOM 0051acTi
“JluckperHas MaTemMaTuka’

2 OO0bémM M TPYAO0EMKOCTH IMCUMILIMHBI 10 BUIAM Y4eOHbIX 3aHATHI. Dop-
MBI IPOMEKYTOYHOM aTTeCTAllUN.

Tabmuma 4 — O0beM U TPYAO0EMKOCTh JTUCIMIUIMHBI 110 BUJIaM YUSOHBIX 3aHATHHA

. O06béM yacoB 1o popmam
OOm1ast TpyA0EMKOCTh U BUBI Y4eOHOU paOOThI MO AUCLIHU- N—
TUTHHE, TPOBOJIMMBIC B Pa3HBIX OpMax 0D0 0300 300
1 O6u1ast TPyA0EMKOCTh AUCHUIIIMHBI 144
2 KonrtakTtHas paboTa 00ydJaronuxcs ¢ mpernoiaBaTenem (1o 48
BHJIaM Y4eOHBIX 3aHSITHI) (BCEro)
AynuropHas pabota (Bcero): 48
B TOM YHCIIE:
JIEKITUA 24
MPAKTUYECKHE 3aHATHI, CCMHHAPHI 24
PaKTHKYMBI
nabopaTopHbIEe PAOOTHI
B MHTEPAKTHBHOI (opme 20
B DJICKTPOHHOU (hopme
BueaynutopHas pabora (Bcero):
B TOM 4HMCIIe, HHIUBUAYyalbHas paboTa o0yyaromuxcs ¢ mnpe-
noJlaBaTeseM
MIOJITOTOBKA KYPCOBOM pabOThI /KOHTAKTHAsl paboTa
TpYIIOBast, UHAWBUIYaIbHAs! KOHCYJIbTAIUS U HHBIC BUIBI 36
yueOHOM IesITeIbHOCTH, IPEAYCMAaTPUBAIOIIKE TPYIIIOBYIO
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WIA UHAUBUAYAIBbHYIO paboTy 00y4aroluXxcs ¢ MperoiaBaTe-
JIeM)

TBOpUeckasi pabota (3cce)

3 CamocTosTenbHas pabota o0ydaromuxcs (BCero) 60

4 TIpomexxyTo4Hasl aTTecTalusi 00y4Jarouerocs

8 cemectp — 3kx3ameH (36 4.)

Tabnuna 5 - YyeOHo-TeMaTndecKuil miaH oyHOU (GOpMbI 00yUeHUs

3. Y4eOHO-TeMATHYECKHMH TUIAH U COJAEPKAHUE TMCIUIIHHDI.

3.1 YuyeOHO-TEMATHYECKUH MJIAH

O6mas | TpymoemkocTs 3aHATHI (Jac.) ®dopma Te-
Tpymo- | OPO 300 KyIIero
= EMKOCTh | AyauTOpH. Ayau- KOHTPOJIS U
B |Pasziesbl M TeMbl IUCLMILIMHBI (6ceco 3AHSTHS TOPH. 3a- MPOMEXY-
E 0 3aHATUAM yac.) CpC | HoTHs CPC TOYHOH aT-
X JeKI. | mpa JeK | mpa TeCTalnuu
= KT. | K. yCreBaeMo-
S CTH
Cemectp 8
1. Teopus mnoscecme u om-
HOWwleHul
1.1 MHuoxectBa. CriocoObI 8 2 2 4 Koutpoins-
3aganus. Onepanuu Hajl Has pabora
MHOKECTBAMH. Ne 1
1.2 bunapHble OTHOILIECHHUS. 14 4 4 6 Kourposs-
Onepanyn HaJ OMHAPHBIMH Hasi pabora
OTHOLIECHUSIMH. Ne 1
2. Koneunvie cymmut u pe-
KyppeHmHble COOMHOULEHUS
2.1 PexyppeHTHBIE COOTHO- 10 2 2 6 KouTposs-
LICHUA. Has paboTa
Ne 2
2.2 Ucuucnenne u onieHka 10 2 2 6 KonTpoJib-
KOHEYHBIX CYMM. Has pabota
Ne 2
3. Komounamopuxa
3.1 OcHOBHEBIC 3aKOHBI KOM- 8 2 2 4 Kourposs-
6unatopuku. OCHOBHbIE Has pabora
bopMyIThl KOMOMHATOPHKH. Ne 3
3.2 bunom Herorona. buno- 8 2 2 4 KonTpoiib-
MUabHbIE KO3PPUIIUEHTHI. Has paboTa
[TonmnaomuaneHast popmya. Ne 3
[TonnuomuansHbie ko3 du-
IIUEHTHIL.
4. Teopusa zpaghos
4.1 Onpenenenus rpadoB. 10 2 2 6 Kourposs-
OnemeHTsI rpadoB. ;aﬂ4pa60Ta
o




Obmas | TpymoemkocTs 3aHsTH (dac.) ®dopma Te-
Tpyno- | O®O 300 KYILIEro
= EMKOCTB | AynuTOpH. Aymm- KOHTPOJIA U
E Pasesnbl ¥ TeMbl JAUCIUILTHHbL (ece)zo SQHATHUS TOpH. 3a- TPOMEIKY-
E |10 3aHATHAM yac. HSITHS TOYHOM aT-
% JEKI. | mpa che JeK | mpa che TeCTan
= KT. m | k. yCreBaeMo-
2 CTH
8 4.2 Bunpl rpadoB u onepanuu | 10 2 2 6 KouTposs-
HaJ rpadamu. Has pabora
Ne 4
9 | 4.3 CniocoObI 3aanust rpa- 10 2 2 6 Kontpos-
¢oB. KOMITIOHEHTHI CBA3HOCTH Hasi pabora
rpados. Ne 4
10 | 4.4 O6xoxnb! rpadoB. Ditnepo- | 10 2 2 6 KonTpous-
BBl M TAMIJIETOHOBBI TPaBbl. ;aﬂ4pa60Ta
11 | 4.5 llepeBsns u neca. Packpac- | 10 2 2 6 KonTpoJib-
Ka rpados. Hast pabora
Ne 4
IIpomexxyTounas arrectanus | 36 9K3AMEH
BCEI'O | 144 24 24 |60

3.2. Conep:kaHue 3aHATHIA 10 BUAAM y4eOHOH PadoThI

Ta6numa 6 — ConeprkaHue TUCIUTLIMHBI

Ne | HaumenoBaHue pasnena,
/Tl | TEMbI TUCHUILIMHBI Coneprarme 3ariTHA
Cemectp 8
Cooepotcanue 1eKYuoOHHO20 Kypca
1 Teopusa muoxcecme u
OMHOWEHUN
1.1 | MuoxectBa. CriocoObI [Tonstue muoxectBa. OcHOBHBIE onpeeneHus. CriocoObl
3afanust. Onepanuu Haj 3aJIaHUS: IEPEUYUCIIEHUE DIIEMEHTOB, XapaKTEPUCTUYECKOE
MHOKCCTBAMH. cBolicTBO. Koneunnle MHOKecTBa. OCHOBHEIE ONEpALUK HAJl
MHO>KE€CTBaMU: 00bEAMHEHNE, TIEpeceYeHHE, JOIOJIHEHHE,
pa3HoCTh. JlekapToBO pOoU3BenceHUE. [ekapToBa CTEIIEHD.
JHuarpammsl Diinepa-BeHHa.
1.2 | bunapHble OTHOIIECHUSI. buHapHbIe OTHOIIEHHS U UX CBOMCTBA. DKBUBAJIEHTHOCTH U
Omneparun Hajt GMHAPHbI- pa3dueHuss MHOXKECTBA, (pakTop-MHOKecTBO. OTHOIICHHUS
MU OTHOLLIECHUSMH. nopsKa.
2 Koneunwvie cymmot u pe-
KyppeHmHble coomuouie-
HUA
2.1 | PexyppeHTHBIE COOTHO- PexyppenTHbie cooTHoweHus. [Ipumepsl 3a1a4, IpUBOASIIKAX
EHHS. K PEKYPpPEHTHBIM COOTHOILICHHAM. JIMHEWHBIE ONHOPOIHBIE
PEKYppPEHTHBIE COOTHOLIEHUS C MOCTOSHHBIMU K03 puineH-
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HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/0 | TeMbI JUCIUILIMHBI
tamMu. HeogHOpOoaHOE JMHENHOE PEKYPPEHTHOE COOTHOIIE-
Hue. CriocoObl peleHus! peKypPpPEHTHBIX COOTHOUIEHUH.

2.2 | Ucuucnenue u oueHka CriocoObl 3anucu KoHeuHbIX cymM. IIpeoOpa3oBanust cymm.

KOHCYHBIX CyMM. Kparnsle cymmsl. HekoTopbelie mMeTosibl cyMMupoBanus. Me-
TOJIbl HAXOKIECHUS OLIEHOK CYMM.

3 Komounamopuka

3.1 | OcHOBHBIC 3aKOHBI KOM- [IpuHiun Meroga MareMaTH4ecKol HMHAYKUMU. HekoTtopble
6uHaTtopuku. OCHOBHbIE Pa3sHOBUIHOCTH (MOAM(UKALMK) MeToJa MaTeMaTU4eCKON
dbopmyiibl komOuHaTOpu- | MHAYKIHA. [IpaBmiio cymmel. [IpaBuno mpousBenenus. Me-
KH. TOJI BKJIFOUEHUS M UCKIIIOYeHUs. Pasmelenus, nepecTaHoBKH,

coyetaHusi 0e3 MOBTOpEHUH U ¢ MOBTOpeHUsMU. OCHOBHEBIE
OIIpeJIeNIeHUs ¥ BBIBOJ (POPMYIL.

3.2 | bunom Herotona. buno- ®opmyna bunoma Herotona . bunoMmuansueie ko3 dunmen-
MHUaJIbHbIE KO (HULIHEH- Tbl. OCHOBHBIC TOXKJIECTBA ¢ OMHOMHUAIBLHBIMHU KO3 (HUIIHCH-
Tbl. [ToMHOMMANTbHAS tamu. Tpeyronbuuk Ilackans. HekoTopble npuMeHeHus 6u-
(Gopmyna. ITommHomuars- HoMa HeroToHa. [TonuHoMuansnas ¢popmyina. [lonnHomuans-
HbIE KO3 (DUITUESHTEI. .

Hble K03 uumentsl. [IpumMeHeHre noaMHOMHUAIBLHON GOp-
MYJIBL.

4 Teopus zpaghos

4.1 | Onpenenenus rpagoB. Uctopus teopun rpados. [lpuknannsie 3anaun: 3amava o Ké-
Onementsl rpaoB. HUTCOEPICKMX MOCTAax; 3a/Jada 0 TPEX JoMax U TPEX KOJIOJI-

1ax; 3agaya o 4eTblpéx Kpackax. OCHOBHOE OIpe/esIeHHUE.
CwmexHocts. Jluarpammel. Oprpadsl, nceaorpadsl, MyJIbTU-
rpapel u runeprpadsl. Mzomopdusm rpagos. I[loarpadsi.
BanentHocTh. MapuipyTsl, nenu, nukisl. CeszHocTh. Pac-
CTOSIHME MEXJy BepLIMHAMHU, sIpychbl U AuaMeTp rpada. Dxc-
LEHTPUCUTET U LIEHTP.

4.2 | Bugsl rpadoB u onepanuu | Buasl rpadgoB: TpUBHATBHBIN, MONHBIA, KIUKa. J[By10IBHBIC

HaJl rpadamu rpadsl. Hanpasiennsie oprpadsl u cetu. OCHOBHBIE omepa-
MU Haj rpadaMu: yaajaeHue BepIIMHBI, 100aBIeHNUE BEpIIU-
HBI, yJlaieHue pedpa, nodasieHue pedpa, 1onoyiHeHue rpaga,
o0benuHeHne rpadoB, mnepeceueHue rpadoB, COEIAUHEHHE
rpados.

4.3 | CriocoOb! 3a1aHus rpa- Huarpammbsl. Matpuna cMexHOCTH. Matpunia MHIMIESHIUH.
hoB. KomrioHeHTEI CBsI3- Crnucku cMmexxHoctd. MaccuB ayr. O0weauHenue rpadoB u
HOCTH rpacoB. KOMIIOHEHTHI CBSI3HOCTU. TOUKM COYJIEHEHHSI, MOCTBI U OJI0-

ku. Bepmmnnas u pédepnas cBa3HocTh. OLeHka yncia pédep
4yepe3 YMCIIO BEPLINH U YUCIIO KOMIIOHEHT CBSI3HOCTH.

4.4 | O6xonasl rpadoB. Ditnepo- | O0xoas! rpadoB. DinepoBsl HUKIBL. JinepoBbl rpadel. Jii-
BbI 1 TAMWJIBTOHOBBI I'PA- | repoBocTh Tpada. Kpurepuii sinepoBocTH. AJTOPUTM TIO-
(er CTpOEHHs diiIepoBa LMKIa B 3iepoBoM rpade. I'aMuibTo-

HOBHI ITUKJIBL. ["amunbTOHOB rpad. 3amaua KommuBosoképa.

4.5 | llepeBns u neca. Packpac- | CBoOoanbie nepeBbsi. OCHOBHBIE CBOMCTBA JepeBbeB. LleHTp

Ka rpados.

nepeBa. OpUEHTUPOBAHHBIE IEPEBbS. Y IOPSAAOUYEHHBIE Jepe-
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HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/Tl | TEeMbI TUCHUIUIMHBI
Bbsi. buHapHbie epeBbsa. BoIpOBHEHHBIE U TIOJIHBIE JEPEBbSI.
Xpomaruyeckoe 4nucio. XpoMaTHIeCKoe Yucio rpada u ero
nornonHeHus. TouHbli anroputM packpamuBanus. [Ipubmu-
KEHHBIA aJITOPUTM  MOCIEAOBATEIHHOIO PACKPALINBAHUSI.
Teopema o nsTH Kpackax.
Coodepacanue npaxmuieckux 3aHsamutl
1 Teopus muoxcecme u
OMHOWICHUTL
1.1 | MuoxectBa. CriocoObl [IpumeneHue anmapaTa TEOPUHM MHOXKECTB K PELICHHIO CO-
3afganust. Onepanuu Haj JepKaTeabHbIX 3a1ad. Onepauuu HajJg MHOXKecTBamH. Jlua-
MHOKCCTBAMH. rpamMsl Diinepa-Benna. Pemenne pasHOYpPOBHEBBIX 3a1aHUM
U 3ajau.
1.2 | bunapHbIe OTHOIICHUSI. HccnenoBanne OWHApHBIX OTHOIICHWH Ha CBOiWcTBa. Perre-
Onepaunn Haj OUHAPHBI- | Hye Pa3HOYPOBHEBBIX 33JIaHUM U 3a/1a4.
MU OTHOIICHUSIMH.
2 Koneunwvie cymmul u pe-
KyppeHmHuble COOmHouie-
Husn
2.1 | PexkyppeHTHBIE COOTHO- Pemenue 3amad, mpuUBOASIIMX K PEKYPPEHTHBIM COOTHOIIIE-
HICHUs, BO3BPATHBIC I10- HUSM. PemieHue NTMHEWHBIX OJHOPOJHBIX PEKYPPEHTHBIX CO-
CIICAOBATCIIEHOCTH. OTHOILEHHH ¢ MOCTOSIHHBIMU KO3(h(QULIMEHTAMH; HEOTHOPOI-
HBIX JIMHEWHBIX PEKYPPEHTHBIX COOTHOIIEHUI COOTBETCTBY-
IOLIUMU CIIOCOOAMHU.
2.2 | Ucuucrienue o OIeHKA Crnioco0s! 3amucu KOHEYHBIX cyMM. [IpeoOpazoBaHusi cymm.
KOHCHHBIX CyMM Kparnsle cymmsl. HekoTopbele MeToibl cyMMHupoBaHus. Me-
TOJIBI HAXOXK/ICHUS OI[EHOK CyMM.
3 Komounamopuxa
3.1 | OcHOBHBIE 3aKOHBI KOM- JlokazarenbcTBa METOJOM MAaTeMaTH4ecKou MHAyKuuu. Pe-
OounaTopuku. OCHOBHBIE IIEHUE TPAKTHYECKUX 3aJlaHUi C TPUMEHEHHEM IIpaBuUiia
dbopMyIibl KOMOMHATOPU- | CYMMBI, TpaBUjia MPOU3BEACHUS U METOa BKIIOYEHUS U UC-
KH. KJIo4YeHHs. Perenue pa3HOypOBHEBBIX KOMOWHATOPHBIX 3a-
JaHWI C TPUMEHEHHEM OCHOBHBIX (JOPMYI COETMHEHUI KOM-
OMHATOPUKH: IEPECTAHOBOK, PA3MEIICHHM, COUSTaHH.
3.2 | bunom Hrrorona. buno- Pemenne 3amanuii ¢ nmpuMmeHnenueM O6uHoma HpioToHa. BhI-
MHAaJIBHBIC KOOQOUIMCH- | ypclenne GHHOMHATBHBIX KOY(Q(HUIMEHTOB MO0 GopMysie U ¢
TeL. [lonnHoMuanbHas UCIIOIB30BAaHUEM apU(PMETHIECKOTO TPEyroabHuKa [lackas.
(popmyna. Tonmmommans- Pemenue 3amav ¢ MCHoNb30BaHWEM IMOJIMHOMHAIBHOU (op-
HbIe K03 (DUITUEHTHI.
MyJbl. HaxoxeHne moJIMHOMUATBbHBIX KOA(PPHUITUEHTOB.
4 Teopus zpaghos
4.1 | Onpenenenus rpagos.. CwmexHoctb. Juarpammel. Oprpadsl, nceBaorpadsl, MyJIbTU-

OnemeHTHI TpadoB.

rpads! u runeprpadsl. U3omopdusm rpados. Pemenue npax-
tuueckux 3ananuid. Iloarpader. BanentHocTs. MapuipyTsl,
uenu, UKl CBsizHOCTh. PaccrosiHue Mexy BeplIMHaMW,
Apychl U AuaMeTp rpada. DKCIEHTPUCUTET U 1eHTp. Haxox-
JIEHUE STUX KOMIIOHEHTOB IpPH PEIIEHHWU MPAKTHUYECKUX 3a-
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HaumenoBanue paznena,

Coneprxkanue 3aHATUSA

/Tl | TEeMbI TUCHUIUIMHBI
aHWH.

4.2 | Buasl rpadoB u oneparuu | Bunbl rpadoB: TpuBHAIBHBIN, TOJHBIN, KJIHKA. J|BYIOIBHBIC

Haj rpadamu rpadbl. HanpaBnennsie oprpadsl u cetu. Pemenue npakrtu-
yeckux 3ajgaHuil. [lprmMeHeHHe OCHOBHBIX oOmepanuii Haju
rpadaMu: ynaieHue BEpIIWHBI, J00aBICHUE BEPIIUHBI, YJa-
nenune pebpa, modasinenue pedpa, nomonHeHue rpada, o0b-
enuHEeHHE TpadoB, nepeceueHue rpados, coequHeHNE rpadoB
MIPU PEIICHUU NMPAKTUYECKUX 3aJaHH.

4.3 | CriocoObI 3a1aHus rpa- JuarpammMbl. MaTtpuna cmexHOCTH. Marpuia MHIMACHIUN.
¢oB. KoMmoHeHTsI cBs3- Cnucku cmexxHoctd. MaccuB nyr. O6xosl rpadoB. 3amanue
HOCTH rpadoB. rpadoB pazIuuHbIMK crioco0amu. OObepuHeHHe IpaoB U

KOMITOHEHTHI CBA3HOCTU. TOYKM cOUNIeHEHUs, MOCTHI U 0I10-
ku. Bepmmnnas u pédepnast cBszHOCTh. O1eHKa yncna péodep
Yepe3 YMCIIO BEPIIUH U YUCIO KOMIIOHEHT CBSI3HOCTH.

4.4 | O6xomel rpadoB. Diinepo- | DHIepoBBI MUKIBL. DiiepoBsl Tpadbl. DinepoBocTh rpada.
BbI U TAMUJIBTOHOBBI TP~ | Kputepuil 3WUIEpOBOCTU. AJTOPUTM IMOCTPOEHUS 3iliepoBa
(er LMKJIa B 3WJIepoBoM rpade. ['aMUIbTOHOBBI HUKIBL. ['aMuIb-

ToHOB rpad. 3amaua KommuBospképa. Pemenme mpaktuue-
CKHUX 3aJIaHUH.
4.5 | JlepeBns u neca. Packpac- | CBoboaHbie nepeBbsi. OCHOBHBIE CBOWCTBA JepeBbeB. LIeHTp

Ka rpados.

nepeBa. OpUEHTUPOBAHHBIE JIEPEBbS. YTIOPSAIOUYEHHBIE Jepe-
Bbs. buHapHbIe epeBbsi. BEIpOBHEHHBIE U IIOJIHBIE JEPEBbSI.
Xpomarnyeckoe 4ucino. XpoMaTH4IEeCKOe YUCIO rpada u ero
JOTIONHEeHNs. TOuYHBIM anroputM packpamuBanud. [Ipubnu-
KEHHBI QJITOPUTM  IIOCJIEIOBATEIBLHOIO pPACKpallWBaHUs.
TeopeMa o nsaTH Kpackax. Pemenue npakTHyecKkux 3aJaHui.

HpOMe)KYTO‘lHa}I AaTTCCTAlUA - O9K3AMEH

4 TlopsA0K OLICHUBAHUSA YCIIEeBAeMOCTH M C()OPMHUPOBAHHOCTH KOMIIe-
TEeHI U 00y4aroumerocs B TeKylel U MPOMeKYTOYHOM ATTeCTALMH.
JUIsl TONOXKUTENBHOU OLIEHKU MO PE3yJIbTaTaM OCBOEHUS AMCIMILUIUHBI 00Y-

YarolmeMycsi HeOOXOIUMO BBITIOJIHUTh BCE YCTAaHOBJIEHHBIE BUAbI Y4€OHON paOOTHI.
OrneHka pe3yJbTaToB paboThl 0Oyuaromerocsi B 0amnax (1o BuUjaMm) NpHUBEJIEHA B

tabmurie 7.

Ta6nuna 7 - bambHO-peUTUHTOBasI OLICHKA PE3yJIbTaTOB yueOHOM paboThl o0yya-

romuxcs o suaam (bPC)

VYueOHnas pabo- (Cymma |Buasl u pesynbratel |OlieHKA B aTTECTAIIMH Bamer
Ta (BU/IbI) 6ay10B |yueOHOM paboThl

8 cemecTp
Tekymas 60 Jlexinonusle 3aust- |1 0au - mocemenue 1 nexkiuonHoro|5 — 11
yueOHas pabo- TUS (KOHCIIEKT) 3aHATUA
Ta B CEMeCTpe (12 3ansTHii)
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VYuebnas pabdo- |[Cymma |Bumsl u pezynprarsl |OlieHKA B aTTECTAI[UH bannel
Ta (BUIBI) O0aysoB  |y4eOHOM paboOThI

8 cemecTp

(ITocemenue [TpakTnueckue 3ans- |1 6ana - mocemenue 1 npaktuae- |14 - 29
3aHATUH 110 TUS (OTUYET O BBINOJ- |CKOTO 3aHATHSA
pacluCcaHuIo U HEHUM MpaKTU4YecKoii [2-3 6aia — nocemnieHue 1 3aHATHS U
BBIIIOJIHCHHE pabotsl) (12 3aHA-  |CyIIECTBEHHBIN BKJIA/ HA 3aHIATUU B
3aJIaHUM ) THH). paboTy BCel IPyIIIbI

Kountposbnsie pabo- |3a ogny KP:

TbI (4 pabOTHI) ot 0 10 2 6a/710B (BBIMOTHEHO Me- |12 - 20

Hee 51% 3ananuil)
3 6asia (BeimoaHeHo 51-67% 3ana-

HUM)

4 6anna (BeinoiHeHo 68 - 84% 3a-

JTAHU )

5 6asgioB (BeimosHeHo 85 - 100%

3aJIaHNi )
Hroro no tekyuieii padore B cemectpe (31 6a1i1 — moporoBoe 3HaUYCHKE) 31-60
[Tpomexyrou- |40 YcTHBIH ompoc 20 6angoB (mmoporosoe 3HaueHue)  |20-40
Hasl aTTeCTaIUs 40 6a110B (MakCUMAJILHOE 3HAYE-
(ax3amen) HHE)
HToro no npoMe;KyTo4HOI aTTecTanu (IK3aMeHy) 20-40

CymmapHasi oneHka no qucuunande: Cymma 0ajuioB TEKyIICH U IIPOMEXYTOYHON aTTeCTalluu
51 — 100 6a10B

5 MaTepuajJibHO-TeXHHYECKOE, IPOrPAMMHOE U YU4eOHO-MeToan4ecKoe odec-
Nne4YycHue TMCuHuINnJINHbI

5.1 YueOHnast iureparypa
OcHoBHas yyeOHas1 JuTeparypa

1.  baBpun, U. W. [luckpetHass matemaTuka. YUYeOHUK M 3aJaYHUK :@ IS
npukiaaHoro 6akanaspuata / M. . baBpun. — Mocksa : M3naTenscTBO
FOpaiit, 2019. — 193 c¢. — (bakanasp. Ilpuxnagnoi kypc). — ISBN
978-5-534-07065-1. — Tekct : anextponHbIit // DBC KOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/432994.
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JlonoHuTe IbHAS yUeOHas JuTepaTypa

1. Acees I'. I'. luckpetHas mateMatuka [ TekcT] : yaeOHOe mocobue Jj1si By30B
/ T.T. AceeB, O. M. Abpamos, J[. 3. CutHukoB. - Pocros-Ha-{ony [u ap.] : de-
HUkc [u ap.], 2003. - 143 c. (35 5k3.)

2. Tummn B. B. JluckpetHas maTteMartvka B mpuMepax U 3aaadax [Tekct] :
yueOHoe nmocobue ams By30B / B. B. Tummun. - Cankr-IletepOypr : BXB-IletepOypr,
2008. - 337 ¢. (15 3k3.)

5.2 MarepuajibHO-TEXHHYECKOe U MMPOrpaMMHOe o0ecrevyeHne TUCIUIINHbI

VYueOHble 3aHATHS 1O JUCIUILIMHE MPOBOJATCS B yueOHbIX ayautopusx HDOU
KemIV:

HuckperHas 318 YueOHas ayquTopus IJIsI IPOBEACHUS: 654079, Kemepockas

MaTeMaTHKa - 3aHATUH JIEKIIMOHHOTO THIIA; obmacts, r. HoBokys-
- 3aHATUI CEMHUHAPCKOro (MMPaKTUYECKOI0) TUIIA; HelK, np-KT Meran-
- TPYIIIOBBIX U HHIUBUAYATIbHBIX KOHCYJIbTAIHH; Iypros, 1. 19

- TEKYIIEro KOHTPOJISl ¥ IPOMEXYTOYHOH aTTeCTalHu.
CrenmanusupoBanHas (yueOHas) mebenb: mocka menoBas, kadenpa (2
IIT.), CTOJMBI, CTYJbS.

O6opynoBaHHe: IEPEHOCHOE - HOYTOYK, 9KpaH, IPOEKTOP.

HHTepHet ¢ obecnedeHneM goctymna B QMOC.

5.3 CoBpeMeHHbIe MPo(eccHOHATbHBIE 0a3bl JTAHHBIX U HH()OPMALIMOHHbIE
CIPABOYHbIE CUCTEMBbI.
Hepeuens CIIB/l u UCC no aucuumuinze

1. Obmepoccuiickuii MaTeMaTuueckuii moptan (MHopMaImoHHas cucTema) -
http://www.mathnet.ru/

2. Uaudopmanmonnas cuctema «EnrHOE OKHO TOCTYIa K 00pa3oBaTEIbHBIM
pecypcamy» - http://www.window.edu.ru.

3. ZbMATH - https://zbmath.org/ maremarnueckass 6a3a JaHHBIX, OXBATBHIBAIOIIAS
MaTtepuaibl ¢ KoHIa 19 Beka. zbMath cogepxxut okoso 4 000 000 7OKyMEeHTOB, U3
o6onee 3 000 >xypuamoB u 170 000 kHHUT TO MaTeMaTHKE, CTATUCTHUKE,
nH(OpMaTHKE, a TAKXKE MAITMHOCTPOCHHIO, (PU3HKE, CCTCCTBEHHBIM HayKaM | JIp.

6 Unble cBeeHus U (WIH) MaTePUAJIbI.

6.1. IIpuMepHbIe TeMbl IMCbMEHHBIX Y4eOHBIX padoT
Konrpoabnas padora Ne 1
Teopus muoscecme u OmHouLeHuil
Bapuant (oOpa3err)
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1. Nanwer muoxectBa A = {1, 2,3,4,5,6} uB={4,5,6,7,8,9,10}.

Haittu AU B, A\ B, A\ B, B\ 4, AAB .

2. HaliTin MHOECTBO BCEX MOJIMHOXKECTB MHOXecTBa 4 = {1, 2, 3}.

3. s nanubix MHOXKECTB A = [2, 8] u B = (5, 9) HaiiTu

AU B ,AN B, A\ B, B\ A, AAB . 1300pa3uTh BCE MHOKECTBA.

4. C nomouipto 1uarpamMm Jisepa-BeHHa npoBepuTh, paBHBI JIU MHOKECTBA

AUB NC)u (AU B)NC.

5. [lycTh yHHBEPCATEHBIM MHOKECTBOM SIBIISIETCSI MHOYKECTBO TOUEK TUIOCKOCTH.
TpeOyeTcst n300pa3uTh MHOKECTBA:

A={0,y) I x+y<1,x,yeR}22,B={(x,y) [ x+(y-1)<1,x,yeR} 22,

AU B, AN B, AN B, (A\B)U(B\A4) .

6. [lycTs umMeeTcst yHuBepcalibHOEe MHOKeCTBO U . buHapHoe oTHOLIeHUE p 3a1aHO
cienyromuM odpasom: p = {(4,B) | A =B, A,B cU}. Kakumu cBoricTBamu 00:1a/1a-
€T JaHHOe OMHApHOE OTHOIICHUE? SIBIIAETCS U JAHHOE OTHOIIEHNE OTHOIIICHUEM
HKBUBAJICHTHOCTH, OTHOIIICHUEM TTOpsIIKa?

Kontpoabnasi padora Ne 2
Koneunvie cymmul u pexyppenninvie cOOMHOUEHUS
Bapuanrt (oOpaszerr)

1. Pemuth peKyppeHTHOE YpaBHEHHUE.

1) a,,,=5a,,-6a,,a =13,a,=29; 2) a,,=4a, —-4a,a=104a, =24
2. Haiitu cymmy, ucnonb3ys MeTofl npusefenus S, = Yn_o(—1)*(2k + 3).
3. Ucnonb3yst METOJ] CyMMHUPYIOLIETO MHOXHTEJNSI, PEIIUTh PEKyPPEHTHOE COOT-
Howenne D, = 3D,,_; + 2,0, =0 (n = 1).
4. Haittu mpon3BoasIy 0 GyHKIUIO CICTYIONIEH MOCae0BaTeIbHOCTH
{3(n —4) + 5™*2},
5. Haiitu oOmuii 4ieH a, mociaenoBaTeaIbHOCTH, Ut KoTopoi GyHkius fa(X) sBis-

ercs npoussoasmei f,(x) = fox e~ tdt.

Kontpoabnas padora Ne 3
Komounamopuxa
BapuanTt (oOpa3en)
1. B oTnene Hay4HO-UCCIIEIOBATEILCKOTO HHCTUTYTA pab0OTalOT HECKOIBKO Yeso-
BCK, MPUYEM KKl U3 HUX 3HACT XOTS ObI OJTMH WHOCTPAHHBIHN S3BIK, 6 YEIIOBEK
3HAIOT aHTJIMHACKUM SI3bIK, 6 — HEMEIKHM, 7 — PpaHIly3cKui, 4 3HAIOT aHTJIUACKUI
U HEMEIKHM, 3 — HeMenKui 1 GpaHIy3cKkuid, 2 — ppaHIly3CKuil U aHTTUHCKHM, 1
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YEJIOBEK 3HAET BCe TPH sA3bika. CKOJIBKO UeoBeK padboTatoT B oTAesne? CKOIBKO U3
HUX 3HAIOT TOJIbKO aHTJIMICKUM s13bIK? CKOJIBKO 3HAIOT TOJIBKO OJIMH SI3BIK?

2. Pemuth ypaBHEeHUe CX7 +2C2, =7(x-1);

3. Homep aBTOMOOMIBHOTO MpHIIETIa COCTOUT M3 IBYX OYKB M 4eThIpeX Iudp.
CKOJIBKO pa3IuIHBIX HOMEPOB MOXKHO COCTaBUTh, MCTIONB3ys 30 OykB u 10 mudp?
4. CKOIBKO “‘CJIOB” MOKHO TTOJTYYHUTh, IIEPECTaBIIsAsA OyKBHI CIOBa “miapadosa’?

B knacce ob6yuatorcs 42 yuenuka. M3 aux 16 yyacTBYIOT B CEKIIMH IO JIETKOM aT-
JeTuke, 24- B pyTOoNpHOM cekiuu, 15 — B maxmaTHoM cekiuu, 11 — u B cekiuu
IO JIETKOM aTJIeTUKE U B PyTOOIBHOMN, 8 — U B JIETKOATIETUYECKOM, U B IIaXMaT-
HOM, 12 — u B (hyTOOIBHOI U B 1IaXMaTHOM, a 6 — BO Bcex Tpex cekuusx. Ocranb-
HbIC IKOJBHUKH YBIIEKAIOTCS TOJIBKO Typu3MOM. CKOJBKO IIKOJIBbHUKOB SIBJISIOTCS
TypucTamu?

m
5. Ilpu KaKOM 3HaYEHUH X YETBEPTOE ClIaraeMoe Pa3IOKCHHUS (\/ZX‘l +¥/27 ) B 20

pa3 Gosbliie M, eciu GHHOMHUAIBHBIH KOA(D(GUINEHT YETBEPTOrO CIIAraeMOro OTHO-
CUTCsI K ONHOMHAIIBHOMY KO3((GHUIMEHTY BTOPOTO cIaraeMoro kak 5:17?
6. PacKkpbITh CKOOKHU B BBIp&KCHHHU (X + Y +2)°.

Kontpoabnasi padora Ne 4
Teopusa cpaghoe
Bapuant (oOpas3ertr)
1. 3apath rpad MHOXKECTBaMH BEPIIUH U pedep, MATPULIAMUA UHLIUIEHTHOCTH,
CMEXHOCTH, CIIUCKOM pedep. HaliTu ctenenu BepiinH rpada.

Bapnant2 Bapman 3

3. Onpenenuts, SBISETCA U chaeayromias yacte H, rpada G nmoarpadom, cyrpa-

¢om, mokpeiBaromum cyrpadom. Haiitu H, (i =1,10).
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V(H,)={a,b,e, f},E(H,) ={L13,4,6};

X

g 21

K oot m

19 «:_T,T'.f,_ i
20 W i

|
|

G

4. Nwmeet mu rpad siinepoB 1ukiI (1iens)? KakoBbl pacCTOSIHUS MEXTy BEpIITHHA-
mu? Kakue BepvHbl ABISAIOTCS HeHTpamu? Haiitu paguyc rpada.

Bapuanr 1 Bapwuanr 2 Bapuast 3

A fl

\f /
W

BaprianT 4 BapHasT 5

. e

5. CKoNbKO BEPIIMH MAaKCUMaJIbHOIO TUIa uMeeTcs B rpade? KakoBo LHUKIOMAaTH-
yeckoe unciio rpada? KakoBo xpoMmatuueckoe uuciio rpada’?

Bapnanr 1 Bapuaur 2 Bapmant 3

.. LR S ..
y ‘
-~ e . P . » . A
‘ - . S ‘\ P )
P e > / \ //
N — ’ ¥ .

—a— & <

Bapuant 4 Bapnaut 5

6. C moMOIIIbI0 MAaTPUIIBI CMEKHOCTH HAHTH KOMIIOHEHTBI CHUIBHOM CBSI3HOCTH Op-

rpada
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7. HaiiTu »ii1epoBy LieTb.
1 2

6 7

8. HaiiTu MUHMMaIbHOE OCTaBHOE JICPEBO

1 2 2 g 3
I 6
5
4
5 71 ¥ o
8 ,
& 7 8

9. HaiitTu MUHUMAIIbHBIN MyTh B HArpy>keHHOM Tpade mo meroay Poppa-
bennMana U3 BepIIMHBI B BEPIIUHY 1.

6.2. IIpuMepHbIe BONPOCHI M 3a1aHus / 3aa4M VISl IPOMEKYTOYHOM aTTecTa-
111071

Tabnuma 8 — [IpumepHbIe TEOpETUUECKIE BOMPOCH U TPAKTUUYECKHUE 3a/1a91 K K-

3aMEHY
Pa3nenbr u te- | [IpumMepHsbie TeopeTHye- [IpuMepHBIe TPpaKTHYECKUE 3aa4H1
MBI CKHE BOIIPOCHI

8 cemecTp

1. Teopusa mnoscecme u omnouwienuii

1.1 MHuoxe- 1. Tlomstue wmHOXecTBa. | 1. [IycTh yHHBEpCcaTbHOE MHOKECTBO U —
ctBa. Crioco6bl | OCHOBHBIE OMPEIEICHHs. | MHOYKECTBO BCEX CTYACHTOB; 4 — MHOXKECTBO
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s3amannsa. Ome- | 2. CriocoOsl 3amaHus: Ie-

paruu Haj pPEYHCIICHHE  DJIEMEHTOB,

MHOECTBAMU. | XapaKTEPUCTUUECKOE
CBOMCTBO. Koneunsie
MHOKECTBA.

3. OcHOBHBIE oOmEpanuu
HaJ MHOXECTBAaMH: O0b-
€IMHEHUEe, IepeceueHue,
JIOTIOJTHEHUE, Pa3HOCTbD.

4. JlekapToBO TpOU3BEE-
Hue. [lekaproBa CTEIEHb.
Juarpammsbl Ditnepa-
Benna.

BCEX
cTyaeHToB crapiie 20 jietT; B — MHOXKECTBO
CTYZCHTOB oOyuaromuxcs Ha 3, 4 u 5 Kypcax;
C — MHOXECTBO CTYJICHTOB IOPUIUYECKOTO
daxynpTeTa.

KakoB comep:kaTesbHbIA CMBICI KaX10T0 U3
CJIETyIOIIMX MHOKECTB!

a) AN BNC;6) AUBNC);8)B\C;1) C\B

2. 3a1aHo OMHApPHOE OTHOIIICHHE

{(aT'Lb) = b?% a,b € N}

Kakumu cBoiictBamu 00a1aeT qanHoe Ou-
HapHOE OTHOIleHue? SIBJsSeTCs M OHO OTHO-
[IICHHEM YKBHUBAJICHTHOCTH, OTHOIIIEHUEM T10-
psanka?

3. lanbl maoxkectBa 4 = {1, 2, 3,4,5,6} u B
=1{4,5,6,7,8,9,10}.

Haittu AU B, AN\ B, A\ B, B\ A, AAB .

4. Cpenu 100 meraneit mponutu o0paboOTKy Ha
nepBoM cTaHke 42 mrtyku, Ha BTopoM — 30
HITYK, @ Ha TPETbeM — 28. IPUYEM Ha IIEPBOM
U BTOPOM CTaHKax o0paboTaHo 5 Aeraneil, Ha
nepBoM U TpetheM — 10 neraneii, Ha BTOpom u
TpeTheM — 8 JeTaseil, Ha BceX TPeX CTaHKaX
obpaborano 3 neranu. CKoJIbKO JieTajeit 00-
paboTaHO TOJIBKO Ha MEPBOM CTAHKE U CKOJIb-
KO JieTajieil He 00paboTaHO HU HA OJHOM M3
CTaHKOB?

1.2 bunapusie | 5. buHapHBIE OTHOIICHHS

OTHOIICHHUS. U UX CBOMCTBA.

Oneparuu Hag | 6. DKBUBAJECHTHOCTH W
OMHApHBIMH pa3OueHusT  MHOXKECTBa,
OTHOULIEHUSIMU. | paKTOp-MHOXKecTBO. OT-

HOIICHUA MOPAIAKA.

1. ITycTh UMeeTCsl YHUBEPCATLHOE MHOYKECTBO
U . bunapHOe OTHOIIEHUE P 3aJIaHO CIIAYIO-
M obpaszom: p = {(4,B) | A= B, A,B cU}.
Kakxumu cBoiictBamu o0J1afgaeT qaHHoe Ou-
HapHOE OTHOIIeHHe? SIBIseTCs I JAHHOE OT-
HOIIICHWE OTHOIICHHEM 3KBUBAJICHTHOCTH, OT-
HOIIICHUEM TIOpsIIKa?

2. Ha mHOecTBe R OMHapHOE OTHOIIICHHE

p 3a7aHo cieayromum obpazom: p = {(x, )/
(x—1»)€Q, x, yeR}. Jlokaxure, 4T0 p — OT-
HOIIICHUE YKBUBAJICHTHOCTH.

2. Koneunsle cymmul u pekyppenmmuuie coom

HOWleHnun

2.1 Pekyp- 7. PexyppeHTHBIE COOT-
pEeHTHBIE COOT- | HomeHus. [Ipumeps! 3a-
HOIIICHUS Ja4y, TPUBOAALIMX K pe-

KYPPEHTHBIM  COOTHOIIIE-
HUSIM.

8. JluHeitHBIE OIHOPOJ-
HbIE PEKYPpPEHTHBIE COOT-
HOIICHHUS C TIOCTOSTHHBIMHU
KO3 PHUIHEHTaAMH.

9. HeomgHopoHOE JTHHEH-

1. Pemiuth peKyppeHTHOE ypaBHEHHE.

a,,, =5a,,, —6a,,a =13,a, =29;
2. Haiitu o61ee pemieHue 0HOPOIHOTO JIH-
HEIHOTO PEeKypPEHTHOT'O COOTHOIICHHSI
An+ktP1°An+k-11...+Pk-an=0 B caydae MpoCThIX
KOpHE# A1, Ak XapaKTepHCTHYECKOTO MHO-
rounena Pa(X)=x*+p1 X1+ ... +pk
3. Haiitu mocnenoBaTensHOCTh {@n}, yIOBIIE-

TBOPSIIOIIYIO PEKYPPEHTHOMY COOTHOILIEHUIO

HOE PEKypPpEeHTHOE COOT-
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HomeHnue. CrocoOwsl pe-
IIICHUSI PEKYPPEHTHBIX CO-
OTHOIIEHUH.

an+2-5an+1+6an=5".

2.2 Ucuucie-
HUE U OLICHKA

10. Cooco0Obl 3amucu Ko-
HeyHbIX cymMm. [IpeoOpa-

o —k .
1. Haiitn KpaTHYIO CyMMY Y=g 2= (K — J).
2. Hailtu oOwmmii 4wieH MHOCJIEA0BATEIbHOCTH

KOHEYHBIX 30BaHus CymM. Kpatuble | g, g KoTopoil dyrkius fa(X) sBIsCTCS TIPO-
CymMm CYMMEI. U3BOJALICH

11. Hexotopsie MeTOaBI fa(x) = arctgx.

CyMMHpOBaHUsA. MeToabl

HaXO0XICHUS OLICHOK

CYMM.

3. Kombunamopuka

3.1 OcHOBHBIE
3aKOHBI KOM-

12. Ipunnun mertoxa Mma-
TEMaTHYECKONH HMHIYKIHH.

1. B otnene Hay4yHO-HUCCIIE10BATENIBCKOIO UH-
CTUTYTa pabOTaIOT HECKOJIBKO YEIOBEK, MPH-

OMHATOPUKH. HekoTtopele pa3HOBHUIHO- | YeM KaKJbIi U3 HUX 3HAET XOTsI Obl OAUH UHO-
OcHoBHbIE cti (MoaM(UKAIIMM) Me- | CTPAHHBIH SI3bIK, 6 YETIOBEK 3HAIOT aHTJIHii-
(bopMyJIbI TOJa MaTeMaTHYECKOW | CKHUH S3bIK, 6 — HEMEIKUH, 7 — (PpaHIly3CKHIA,
KOMOMHATOPH- | MHAYKIIHH. 4 3HAIOT AHTJIMICKUI U HEMEIKUM, 3 — HeMell-
KH. 13. IIpaBuimo  cyMmMmsl. | KUl U GpaHIy3CKHid, 2 — QppaHIy3cKui U aH-
[IpaBuio mpousBeAeHUs. | TNIMKACKUMA, | YelIOBeK 3HAeT BCe TPU SA3bIKA.
Meron BxitoueHuss U uc- | CKOJIBKO 4eloBeK paboTaroT B oTaee?
KITFOUEHUSI. CKOJIBbKO M3 HUX 3HAIOT TOJIBKO aHTJIMICKUI
14. Pasmemienus, mnepe- | s3b1k? CKOIBKO 3HAIOT TOJIBKO OJIMH SI3bIK?
CTaHOBKH, coueTaHus 0e3 | 2. CKOJIbKO YHCe Cpeau MEePBOM ThICIUU
MTOBTOPEHUH. HaTypaJIbHbIX YUCEJI HE JIEATCS HU Ha 2, HU
15. Pa3memienusi, mnepe- | Ha 3, HU Ha 5, HU HaA 77
CTaHOBKHM, coueTanus c | 3. Pemmts ypaBHeHHE.
[IOBTOPECHUSMU. “1op - 30 P
7
4. Homep aBTOMOOMJIBHOTO IpHIENa COCTOUT
u3 AByX OykB U ueThipex 1udp. CKoIbKO pasz-
JIMYHBIX HOMEPOB MOKHO COCTAaBHUTb, HCIIOJNb-
3ys 30 OykB u 10 mudp?
3.2 bunom 16. ®opmyna bunoma 18
Herorona. bu- | Hetorona . bunomuane- 1. B GrHOMHANEHOM pa3lIOXCHHH (x 4 —J
HOMUAJIbHBIE HbIe KOO (DUIIUEHTHI. . ic
kodbdummen- | 17. Tpeyromphuk ITacka- | HAHTH WICH PAsNoKeHN, HE CONEPKAIIHH X.
1oL [lomuso- | 1. TlpuMeHenns Guroma | 2 Hokazars, aTo BBIPAXKCHIC
MHATbHAS HBIOTOHA. 2"?.3" +5n—4 penurcs Ha 25.
dopmyma. ITo- | 18. HomuHomuansuas | 3-  PacKpbITb  CKOOKM B BBIpaK€HHUH
JTUHOMUATH- dbopmyna. [lommHOMMAIE- (x +y+ 2)5
HbIe KOOQQU- | HbIe KOIDOULNCHTEL. 4. Haiitu k05G(GUIHEHT U x° B Pa3IOKEHUN
[IAEHTHI. 19. Ilpumenenue noyu-

HOMHUAJIbHOM (hOPMYJIBL.

(2+ x> —xf.

4. Teopusa zpaghos

4.1 Onpenene-
Hus rpadoB.
DIIEMEHTHI

rpados.

20. Omnpenenenue rpada.
JlnarpamMmsl.
niceBiorpadsl,
MyJIbTHTPadbl U THIIEPrpa-

CMEXHOCTbD.

Oprpadsl,

(D38
21. Uzomopdusm rpados.

1. M3omopdus! 11 Tpadsi?;
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22. Tloarpadsr. Banent-
HOCTb. MapuipyTsl, LEmnu,
LUKIIBL.

23. CeazHoctb. Paccrosinue
MEXIy BEpUIMHAMHU, SIPYCHI
u quamertp rpada. DKcieH-
TPUCUTET U LICHTP.

. /
a. G,

2. lns rpada G nHa puc.l ompenenutsb cre-
MIeHb BEPIIUHBI 4.

3. OnpenenuTh, SBISICTCS JIN CIEAYIOIIAs
gacte H; rpada G moarpadom, cyrpadom,

MOKPBIBAIOIIUM cyTrpadom.
4. Haittn H, (i =1,10).
V(H)={ab.e, f},E(H)={13 4,6}

1
x 2

4.2 Buppl Tpa-
¢oB u onepa-
M HaJ| rpa-
bamu

24. Buner rpadoB: TpHUBH-
aJIbHBIN, ITOJIHBIHN, KIHKA.
25. JIBymonbHBIE TpadBbl.
Hanpasnennsle oprpadsl u
CETH.

26. Omnepanuun Haja Tpada-
MHU: yAaJeHHE BEpIIUHBI,
nobaBrieHne BEPILIMHBI,
ynanenune pebpa, mpobase-
HUe pebpa, JOMOJHEHHe
rpada.

27. Onepamuun Haja Tpada-
MU: 00benuHeHue rpagos,
nepeceueHue rpados, co-
eauHeHue rpados.

1. lansl rpadper G u H

e

W

a) cocraBbTe st G 1 H cTenenHble mocie-
JI0BaTEeIbHOCTH;

0) ompeaenuTe, SIBISIOTCS I JaHHbBIE Tpadbl
ITOJIHBIMU, ITyCTBIMH,

B) OTMPEAETUTE YUCIIO CBA3ZHOCTH rpadoB
YUCJIO peOEepHON CBA3HOCTH;

T') yKaXHuTe B rpadax Bce pa3ieauTeNbHbIe
BCPIIMHBI, MOCTEI;

19




1) HAUTE pagnyc, TMaMETp U LIEHTpP JaHHO-
ro rpada;

€) pacro3Haiite, SBISIOTCS JIU JaHHBIE Tpadbl
JBYAOJIHBIMH.

4.3 Crioco0Obl 28. Jluarpammbl. Matpuna | 1. 3agate rpad MHOKECTBaMHU BEPIIIHUH U Pe-
3aJlaHus Tpa- CMEXHOCTH. Marpuua uH- | 6ep, MaTpULlaMU UHIIMJIEHTHOCTH, CMEXHO-
¢doB. Komrio- uuaeHuuid. CHoucKM CMexX- | CTH, CHUCKOM pebep. Halitu ctenenu Bep-
HEHTHI CBA3HO- | HOCTU. MaccuB JyT. IIKH Trpada.
cTH rpadoB. 29. O6wvequnaenue rpados u
KOMIIOHEHTBI ~ CBSA3HOCTH. ) [ [ '[ { W
ToYKkH COUWIEHEHHUS, MOCTBHI — —
u Onoku. BepimnHas u pé- [ J u
OepHast CBA3HOCTb. il IS PR
30. Omenka uucia péodep
Hepes - MHCIO0 - BCPIMH - M 5 ' yposioy MusmMatsHbIT MyTh B HAarpyXeHHOM
HHCJIO KOMIOHCHT CBASHO- rpade no merony Popaa-bemimana u3 BepIIMHBI
CTH. B BepLIuHY 1.
4.4 O6x0bI 31. O6xo1s1 rpados. 1. Umeer mu rpad siinepos mukdn (iensb)? Ka-
rpados. Diine- | 32. DilnepoBbl HUKIBL. DH- | KOBBI PacCTOSAHUS Mexay BepummHamu? Ka-
pOBBI U Ira- nepoBbl Tpadel. Kpurepuil | kue BepmMHBI sBIsIOTCA LeHTpamu? Haittu
MUJIBTOHOBBI silnepoBocT.  ANTOpUTM | paguyc rpada.
rpadsl. MIOCTPOEHHUS SiIepoBa LUK- ik conis e
Ja B 3iliepoBoM rpade. | o]
33. 'aMUIBTOHOBBI IIUKJIBL. \l// ‘::""':T:
FamunbToHOB Tpad. 3amava | o~ s p—
Kommuposképa. , ( e
D
4 L
2. Haiitu siinepoBy LeNb.
1 2
L 5
& 7
4.5 JlepeBbsi u | 34. CpobOoaubie aepeBbs. | 1. Ha pucynke nan rpag G tuna nepesa. B
neca. Packpac- | OCHOBHbBIE CBOMCTBa Jepe- | 3ToM rpade BeplirHa MaKCHUMaIbHOTO TUIA
Ka rpados. BbeB. LleHTp mepesa. Opu- | ecTh BepIllIMHA THIA:

CHTHPOBAHHLIC AICPEBbA.
35. YnopsaoueHHbIE niepe-

1)1;2)2;3)3;4)4;5)5.
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Bbs. buHapHble nepeBbs.

BoIpoBHEHHBIE U TIOJHBIE

JIEPEBbSL.

36. XpomMaTHUYECKOE YHUCIIO ®

rpada U ero JOmoJIHEHHS. /
37. To4yHBIN aNrOpuT™M pac-

KpaIIiBaHMsI.

38. TlpubamxEHHBIN anro-
PUTM  TIOCJIEOBATEILHOTO
packpammBanusi. Teopema
O IATU KpacKax.

2. CKOJIBKO BEpILMH MaKCUMaJIbHOI'O TUIIA
umeetcs B rpade? KakoBo nukiomaruyeckoe
grcio rpada? KakoBo xpomarndeckoe 4uciio

rpada?

Bapmas 1 Bapuant 2 Bapnant 3

T
P . PP A 72
N o e . < e
\ ‘ — « ¥ .
o . — .

Bapuasr 4 Bapuast §

3. I[IpuMEHUTH aArOPUTM MOCIIEAOBATEIbHON
packpacku s rpada

Cocrasutens (u):  [Jonmmatosa T. A., nouent kap. MOMM

(pamunus, unuyuaner u dorxcrocms npenodasamens (eit))
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