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1 eap AUCHUNJIMHBI

Ienvto uzyuenusa oucyunaunst sBisercs GOpMUPOBAHUE CUCTEMBI (yHIaMEH-
TaJbHBIX 3HAHUHN O MOHATHUAX U METOAAX JTUCKPETHOM MAaT€MATHUKU; MPUOOpETEHNE
NPaKTUYECKUX YMEHUI U HABBIKOB, HEOOXOIMMBIX ISl PEILICHU 3a/1a4, BOZHUKAIO-
MIMX B IPO(ECCUOHATIBHON eI TeIbHOCTH.

B xoje u3yueHus: AMCUUTIINHBI OYAYyT c(HOPMUPOBAHBI KOMIIETCHIINH:

OIIK-8 (crocoOeH OoCyHIECTBIATh MENArOrH4ecKylo AESITeIbHOCTh HA OCHOBE
CHELMATIbHBIX HAYYHBIX 3HAHUM).

1.1 ®opmupyembie KOMIIETEHIIMA

Tabnuna 1 - @opMupyembie TUCHUTIIIMHON KOMIIETSHIINH

HanmenoBanue Bujga HammMmenoBanme Kon 1 na3Banne KOMIIETCHIIUN
KOMIIETCHITUH KaTeropuu (TpyIIbl)
KOMIICTEHITHI
O6menpodeccro- Hayunsie ocroBbl mena- | OIIK-8. CnocobeH ocymiecTBisATh
HaJIbHas TOTUYECKOM ACATENBHO- | MEJAaroTHYECKyI0 JACSITENIbHOCTh Ha
CTH OCHOBE CIICLIMAJIbHBIX HAYYHBIX 3Ha-
HUH.

1.2 UaaukaTopbl JOCTUKEHUSI KOMIIETEHIMH

Tabnuua 2 — UHauKaTopsl JOCTHXKEHUS] KOMIETEHIUH, (POpMUPYEMbIE TUCITUTIIH-
HOM

Kox v Ha3zBaHme NHnukaTophl TOCTHKEHUS JIMCUUIIITUHBI U IPAKTUKHU, (OPMH-
KOMIETEHLIMU kommnereHuu no OITOIT pytoume komnerenuno OIIOIT
OIIK-8. Cnoco6en | OIIK.8.1. ITpumensier cneru- | 51.0.03.01  O6mias ncuxosorus
OCYILECTBIISATh M€/a- | allbHbIE HAyUHbIE 3HAHUS b1.0.04 Bo3spactaas anatomust
TOTUYECKYIO Jiesi- | MpeaMeTHOM o0nacTu B eaa- | u pu3nonorus

TEIHLHOCTh Ha OCHOBE | TOTHYEeCKO# AesarenbHocT 1o | 51.0.06 CneunanbHas 1 KOp-
CMIENUATBHBIX Hay4- | MPOQUITIO MOATOTOBKH PEKIIMOHHAS Te1aroruKa 1 MCUX0JI0-
HBIX 3HAHHUH. rus

OIIK.8.2. Biaseer meTtonamu | 51.0.10.01
HAy4YHOT'O0 HMCCICIOBaHHA B | 51.0.10.02
MpeIMETHOM 0051acTH

Jlunetinas anrebpa
MaremaTuueckui
aHaIN3

b1.0.10.04  Teopus uucen
b1.0.10.05  AnreGpa mHOTOUJIE-

HOB

b1.0.10.06 DnemeHTapHas mate-
MaTHKa

b1.0.10.07  [IuckpeTHas maTemMa-
THKA




Kon u Ha3BaHue WNHIuKaTOphl JOCTUXKEHUS
KOMIIETEHIINHU koMmmereunuu mo OITOIT

JIMCUUTUIMHBL U IPAKTHKH, (popMu-
pytomue komrnereHuo OIMOTT

b1.0.10.08 MaremaTuueckas Jo-
ruKa

b1.0.10.09 Teopus BeposiTHOCTEM
Y MaTeMaTU4yecKasi CTaTUCTHUKA
b1.0.11.01  TIporpammuoe obec-
Ne4YeHue

b1.0.11.02  IIporpammupoBaHue
b1.0.11.03  KomnbroTepHble ceTn
Y MHTEPHET-TEXHOJIOTUU

b1.0.11.04  Teoperuueckue oc-
HOBBI HH(OPMATHKHI

b1.0.11.05 Cucremsl yripaBiieHUs
0a3amM JJTaHHBIX

b1.0.11.06  KomneroTepHoe moze-
JUPOBaHUE

b1.0.11.07 KomnbsroTepHas rpa-
¢duka

b1.0.11.08  AATrOpUTMBI U CTPYK-
TYPBI TaHHBIX

b1.0.11.09  OcHoBbI poboTOTEX-
HUKA

b2.0.02(Y) VYwuebnas npakTuka.
O3HakoMuUTENNbHAS [TPaKTUKA
b2.0.04(IT) IIpousBoacTBeHHAS
npaktuka. [lenarornueckas mpak-
THKa

b2.0.05(I1) IIpousBoacTBeHHas
npakTuka. [[poekTHO-TeXHOIOoTYe-
CKas MTPaKTHKa

Bb3.01(T) [ToaroroBka k cnaue u
cZlaya rocyJapCTBEHHOI'0 IK3aMeHa
b3.02([1) Brimonnenue u 3a-
IIUTA BEITYCKHOW KBAJTU(UKAIIMOH-
HOM paboTHI

OTJ.02 Buneomonrax

1.3 3nanusi, yMeHus, HaBbIkH (3YB) no qjucuuminne

Tabnuua 3 — 3HaHus, yMEHMS], HABBIKH, (POPMUPYEMbIE TUCITUTIIMHON

Ko n Ha3BaHMe KOMIIe-
TEHITNHN

WNHanKaTopsl JOCTUKEHHS
KOMITETCHIINH, 3aKPETUICH-
HbIE 34 JUCIHMIIMHON

3Hanus, ymeHus, HaBbiku (3YB), dop-
MUpPYyEMBbIe JTUCIATUTHHON

OIIK-8. Criocoben ocy-
HIECTBIIATH IIE1aroruye-
CKYIO JIeATEIIbHOCTh Ha
OCHOBE CIIEIIUAIbHBIX
Hay4HbIX 3HaHUU.

OIIK.8.1. IIpumenser cne-
[aJIbHbIE HAYYHbIC 3HAHUS
MpeIMETHOM 00JIaCTH B I1e-

3HaTh:

- HAyYHO€ COJIEp’KaHHE U COBPEMEHHOE
COCTOSIHHE TpeIMeTHOM o0acTu ““Jluc-
KpeTHas MaTeMaTHhka’, JIeJKallee B oc-
HOBE TIPET0/1aBaéMOro Y4eOHOTO Mpe/I-
MeTa “Maremaruka”




Kox u Ha3zBauue xomiie-
TEHINN

Nunukatopel 1OCTHXKEHUS
KOMIIETEHIINH, 3aKPEIJICH-
HEBIE 3a JUCIUILINHON

3Hanus, ymeHus, HaBbiku (3YB), dop-
MHUpYyEMbIE JUCIUIUTMHON

JIarOTUYECKOM AesTeIbHO-
CTH IO TPOPHUITIO TTOJITO-
TOBKH

OIIK.8.2. Bmameer weToO-
JlaMU HAay4YHOT'O HMCCIIeI0Ba-
HUS B IPEIMETHOU 00J1aCTH

- METOJbI IPOBEJCHUS HAYYHOT'O HCCIIe-
JIOBaHUS B PEAMETHOM oOmactu “Jluc-
KpeTHasi MaTeMaThKa’;

YMers:

- UCIOJIb30BaTh HAYYHbIEC 3HAHUS IIPE/-
MeTHOM obnacTu “JluckpeTHas maTema-
THKa”’ B II€IAarOri4ecKor AesATEeILHOCTU
10 POUITIO TOATOTOBKH;

- IPUMEHSTh HAy4YHbIE 3HAHUS MIPE-
MeTHOM obOnacTu “JluckpeTHas maTema-
THUKA” TIpH pa3paboTke 0Opa3oBaTeib-
HBIX MPOTpaMM, pabodux MporpaMmm
y4eOHBIX PEIMETOB, KypPCOB BHEYpPOU-
HOH JIeSITeILHOCTH;

Bnaners:

- METOJJaMHU HAy4YHOT'O UCCIICAOBAHUS B
00JacTu TUCKPETHON MaTeMaTUKH;

- cioco0am¥u MmoJTydeHust UH(GOpMaIu
0 COBPEMEHHOM COCTOSIHUM HAy4YHBIX
MCCJIEIOBAaHUH B IPEIMETHON 00J1acTH
“JluckpeTHas MaTeMaThkKa”

2 OO0béM M TPYAOEMKOCTH NUCHUIUIMHBI II0 BUIAM Y4eOHbIX 3aHATHIA.
DopMBbI IPOMEKYTOYHOM aTTECTALUU.

Ta6nuna 4 — O0beM U TPYAOEMKOCTb TUCHMUIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHM

OO61as TpyA0€MKOCTh U BHJIbI Y4eOHOM pabOTHI 110 IHCIH-

O06BéM yacoB no popmam

o0y4eHus
IUIMHE, TPOBOIMMBIE B pa3HBIX (popMax 0DO 0390 300
1 O6mmas TpyJJ0EMKOCTh AUCIUITIINHBI 144

2 KonTakTHas paboTta 00y4JaroLuxcs ¢ mpernoaBaTenem (1o 44
BHJIaM Y4€OHBIX 3aHsATUI) (BCEro)

AynuTopHas pabota (Bcero): 44
B TOM YHCIIE:

JICKIINU 22
NPAaKTUYECKHUE 3aHATHsI, CEMUHAPbI 22
PAaKTUKYMBI

n1abopaTopHbIe paboThI

B MHTEPAaKTUBHOU hopme 20

B DJIGKTPOHHOU (hopme

Breaynuropnas paboTa (Bcero):

JAaBaTCJICM

B TOM YHCJIe, MHIUBUIyaJIbHAs paboTa 00ydJaroImuxcs ¢ pero-

MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHas paboTa




TpynroBasi, UHANBUAYAJIbHAA KOHCYJbTAallud U UHBIC BUABI
y4eOHOI eI TeTLHOCTH, IPEAYCMAaTPUBAIOIINE TPYIITIOBYIO
WIN MHIMBUAYAIBHYIO paboTy 00y4arouIuxcs ¢ mpernoiaBaTe-
Jem)

36

TBOpUecKas pabota (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero)

64

4 TlpomexxyTouyHas arTecTanus o0ydarouerocs

8 cemecTp — 3k3ameH (36 4.)

3. YueOHO-TeMaTHUYECKHH TUIAH U COAEPKAHUE TUCIUIIUHBI.

3.1 YyeOHO-TEMATHYECKUH MJIAH

Tabnuua 5 - YueOHo-TeMaTHuyecKuii miaH 04HOoN (GOopMbl OOyUEHUS

O6mas | TpymoemkocTh 3aHATHII (Jac.) dopma Te-
Tpyno- | 09O 300 KYIIEeTo
= EMKOCTB | AyauTOpH. Aynu- KOHTpOJIA U
B |Pa3nesnl ¥ TeMbl JMCIUILIHHBI (6cezo SAHSTHS TOpH. 3a- MIPOMEXKY-
% 110 3aHATUAM ’{(,ZC.) CPC HITUS CPC TOYHOU aT-
= JeKI. | Tpa JeK | mpa TeCTalum
i KT. w | kT ycIeBaeMo-
2 CTH
Cemectp 8
1. Teopusa muoorcecme u om-
HouwleHuu
1 1.1 MuoxectBa. CriocoObI 3a- | 8 2 2 4 KoHTpoJIb-
nanus. Onepanuu HajJ MHO- Has pabora
JKECTBAMHU. Ne 1
2 1.2 bunapHbIE OTHOLLIEHUS. 10 2 2 6 KonTtpois-
Omneparuu HaJi OWHAPHBIME Has paboTa
OTHOIIECHHUSMH. Ne 1
2. Koneunwvie cymmul u pe-
KyppeHmHuble COOMHOUEeHUS
3 2.1 PexyppenTHbie cooTHome- | 10 2 2 6 KoHTtpoib-
HMUS. Has pabora
No 2
4 2.2 Ucuncnenue u oneHka xo- | 10 2 2 6 KonTtposb-
HEUYHBIX CyMM. Has paboTa
Ne 2
3. Komounamopuxa
5 3.1 OCHOBHBIE 3aKOHBI KOM- 10 2 2 6 KoHTpoJ1b-
ounaropuku. OCHOBHbIE (Op- Hast pabota
MYJIbl KOMOMHATOPHUKH. Ne 3
6 3.2 bunom Hetorona. buno- 10 2 2 6 KoHTpoib-
MUaIbHbIE KO3PPUIIUEHTHI. Hasi paboTa
[TonuuomuaneHas hopmyna. Ne 3
[TonnuomuaneHeie K03¢hdu-
LIUEHTHI.
4. Teopusa zpaghos




O6mas | TpymoemkocTh 3aHsATHII (Jac.) ®dopma Te-
Tpyno- | OPO 300 KyIIero
= EMKOCTB | AyHTOpH. Aymu- KOHTPOJIS U
\: Paszenbl U TeMbl JUCIUTLTAHBI (ece)eo SAHSTHS TOpH. 3a- mpoMexy-
= |0 3aHATHAM yac. HSITHS TOYHOI1 aT-
% JeKIL. | Tpa CPC JeK | mpa cPC TeCTalun
I KT. w | kT ycreBaeMo-
Z CTH
7 4.1 Onpenenenns rpados. 10 2 2 6 KonTpoms-
DneMeHTHI TpadoB. J1;%1;14pa6om
8 4.2 Bunel rpadoB u onepauuu | 10 2 2 6 Kontpoms-
Haj rpadamu. Has pabora
No 4
9 | 4.3 CnocoObl 3aaHus rpa- 10 2 2 6 Kourposns-
(oB. KOMITOHEHTHI CBA3HOCTH Hasi pabora
rpados. Ne 4
10 | 4.4 O6xonasl rpadoBs. Diine- 10 2 2 6 KouTtposs-
POBBI U TAMUJIBTOHOBBI Hasi paboTa
rpadsl. Ne 4
11 | 4.5 lepeBbs u neca. Pac- 10 2 2 6 KoHTpoJIb-
Kpacka rpagos. Hast paboTa
Ne 4
IIpomexxyTouyHnas arrectanust | 36 9K3aMeH
BCEI'O | 144 22 22 | 64

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6nuna 6 — ConeprkaHue TUCIUTIIMHBI

Ne | HammenoBanue paszena,
/T | TeMBbI JUCIUIUIMHBI Conepanne sansTus
Cemectp 8
Cooepoicanue 1eKyuoHH020 Kypca
1 Teopus mnoxcecme u
OMHOWEHUT
1.1 | MuoxectBa. Crioco0Onl 3a- | [Tonsitue mHO)ecTBa. OcHOBHBIE onpeseneHus. CrocoOsbl 3a-
nanust. Onepanuu Haj JaHMs: IePEeUYHUCIICHUE DJICMEHTOB, XapaKTECPUCTUUCCKOE
MHOKCCTBAMH. cBolicTBO. KoHeunbie MHOKeCTBa. OCHOBHBIE ONEPALUK HaJl
MHOXECTBaMU: 00bEMHEHNE, IIepeceueHue, J0MOTHEHNUE,
pazHocTh. JlekapToBO nmpousBeneHue. JlekaproBa cTeneHb.
Jwnarpammsl Ditniepa-BeHHa.
1.2 | buHapHbBIE OTHOLIEHUS. bunHapHbBIE OTHOIIEHUS U UX CBOWCTBA. DKBUBAJIEHTHOCTH U
Orepanyy Hax OuHap- pa3OueHuss MHOXKeCTBa, (hakTOp-MHOkKeCTBO. OTHOIIEHUS 110~
HBIMU OTHOIIIEHUSIMH. psIKa.
2 Koneunwvte cymmut u pe-
KyppeHmHbvie coomHouie-
HusA




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI

2.1 | PexyppeHTtHble cooTHOILIE- | PekyppeHTHbIE cooTHOWEHU. [IpuMepsl 3a1a4, MPUBOIALINX
HHUAL. K PEKYPPEHTHBIM COOTHOILICHUAM. JIMHEWHBIE OIHOPOIHBIE

PEKYypPEHTHBIE COOTHOUICHHSI C MOCTOSHHBIMU KO3 duireH-
tamu. HeogHOpoaHOE NMHENHHOE PEKYppPEHTHOE COOTHOIIE-
Hue. CrocoObl penieHus: peKyppEeHTHBIX COOTHOUICHHH.

2.2 | Ucuucnenue u onieHka ko- | CrocoObl 3ammcu KOHEUHBIX cyMM. I[IpeoOpazoBaHus Cymm.

HCYHBIX CyMM. Kparubsie cymmbl. HekoTopbele metoasl cymmupoBanus. Me-
TOJIbI HAXOKJIEHUS OLIEHOK CYMM.

3 Komoéunamopuxa

3.1 | OcHOBHEIE 3aKOHEI KOM- [IpuniMn Meroga MaTeMaTU4ecKod HMHAYKIUU. HekoTtopeie
ounatopuku. OCHOBHBIC pa3sHOBUAHOCTH (MOAM(HKAINKM) METOJa MaTeMAaTUYECKOU
(dbopMyIbl KOMOUHATO- unaykuuu. [Ipasuno cymmsl. [IpaBuno npoussenenus. Meron
PHUKH. BKJIIOUEHUS U UCKIItoueHus. Pa3melienus, nepecTaHoBKU, CO-

yeTaHus Oe3 MOBTOPEHUH H ¢ MOBTOpeHUsMH. OCHOBHBIC
oInpeziesieHus: U BbIBOJ POpMyJI.

3.2 | bunom Herotona. buno- ®opmyna bunoma Hetotona . bunomuanbubie K03 Quiim-
MHUaJIbHBIE K0P HIH- eHThl. OCHOBHBIE TOXK/IECTBA C OMHOMHAIBHBIMH KO3 PuIIn-
eHTbl. LIOMHOMHUANBHAS | eyramy. Tpeyronsuuk [ackams. HekoTopble mpuMeHeHus
(bopmysa. IlomHoMuas- ounoma Hetorona. [lonunomuansHas popmyia. [loauHoMu-
HbIE KO3 OHUITUCHTHI. .

anbHbIe KO3 uureHTs!. [IprMeHeHe moJTuHOMHATEHON
(bopMyIIbI.

4 Teopus zpacghos

4.1 | Onpenenenus rpados. Hctopus teopuu rpados. [Ipuxnanusie 3agaun: 3amava o Ké-
DJeMEHTBI rpadoB. HUTCOEPrCKUX MOCTAX; 3a/1a4ya O TPEX JOMax U TPEX KOO IIIaxX;

3aja4a 0 4eThIpéX Kpackax. OcHOBHOe onpeneneHue. CMex-
HOCTh. JIlnarpammel. Oprpadsl, niceBnorpadsl, MyJIbTHTpadbl
u runeprpadsl. M3zomoppusm rpados. Iloarpader. Banent-
HOCThb. MapupyTsl, 1enu, nukibl. CBs3HOCTh. PaccrosiHue
MEX/ly BEpPIIMHAMU, APYChl U TUaMeTp rpada. DKCIEHTPUCH-
TET U LIEHTP.

4.2 | Bugsl rpadoB u onepanuu | Buasl rpadoB: TpuBHaNbHBIN, NOIHBIN, KiIKMKa. J[Bya0onbHbIE

Ha Tpadamu rpa¢sl. Hanpasnennsle oprpagsl 1 cetu. OCHOBHBIE omepa-
nuu Haja rpadaMu: yaaneHue BEpIINHBI, A00aBIEHHUE Bep-
IIMHBI, yAaleHue pebdpa, nobOaBieHue pedpa, IOMOJHEHHE
rpada, o0seauHeHUE TpadoB, epecedeHune rpadoB, COeTUHE-
Hue rpados..
4.3 | CriocoObl 3a1aHus rpa- Huarpammbl. MaTpunia cMexxHocTd. MaTpuiia MHIUACHIUH.

¢ oB. KOMITOHEHTHI CBSI3-
HOCTH rpadoB.

Crucku cmexHoctd. MaccuB ayr. O0beaunenue rpadoB u
KOMITOHEHTHI CBA3HOCTU. TOYKU COUJICHEHUs, MOCTHI U OJIOKH.
Bepuunnas u pédepnas cBa3HoCcTh. OleHka yncia pédep ue-
PE3 YMCIIO BEPIIMH U YUCIIO KOMIIOHEHT CBSI3HOCTH.




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI

4.4 | O6xoxusl rpadoB.. Diine- O06x0p1 rpadoB. DiIePOBHI MUKIBL. DiIepoBHI rpadbl. Diine-
POBbI M FaMUJIBTOHOBBI poBocTh Tpada. Kpurepwuii siinepoBocTu. AIropuT™ mocTpoe-
rpadsl HMs DiijepoBa IMKIA B dilepoBoM rpade. I'aMHIBTOHOBEI

nukibl. 'aMuieToHOB rpad. 3amavya KoMmMmuBosnképa.

4.5 | HepeBbs u neca. Pac- CBoboanbie nepeBbs. OCHOBHBIE CBOMCTBA JiepeBbeB. LleHTp
Kpacka rpagos. nepeBa. OpueHTUPOBAHHBIC JEPEBbs. YTOPSAOUYEHHBIE Jepe-

Bbs. buHapHble nepeBbsi. BoIpOBHEHHBIE U IIOJIHBIE J1EPEBbSI.
XpomaTuyeckoe 4ucio. XpoMaTuueckoe 4uciio rpada u ero
JOTIONHEHN. TOUHBIM anropuTt™m packpammBanus. [Ipubiun-
JKEHHBI QJITOPUTM IMOCJIEIOBATEIBHOTO PpPACKpaIlUBaHUSI.
Teopema o nsATH Kpackax.

Cooepoicanue npaxmuyeckux 3aHsamuil

1 Teopus muoxcecme u
OMHOWEHUTL

1.1 | MuoxectBa. CriocoOsI 3a- | [I[puMeHeHue anmapaTra TeOpUr MHOKECTB K PEIICHUIO COJIep-
nanus. Onepauyu Hajl JKaTeNIbHBIX 3aj71a4. Onepaluy Hajl MHOXKeCTBaMu. J{uarpaMmbl
MHOKCCTBAMH. Diinepa-Benna. Penenue pa3HoypOBHEBBIX 3aJaHMI U 3a1a4.

1.2 | buHapHbIEe OTHOLIEHUSI. HccnenoBanre OMHApHBIX OTHOIICHUH Ha CBOMCTBa. Pemenue
Onepanuy Haz OuHap- Pa3HOYpPOBHEBBIX 3aJJaHHI U 3a]1a4.

HBIMU OTHOLUEHUSIMH.

2 Koneunwvie cymmot u pe-
KyppeHmHbvle coomHuouie-
HusA

2.1 | PexyppeHTtHble cooTHoOIIe- | Pemenne 3aga4, NpUBOJAIIMX K PEKYPPEHTHBIM COOTHOLIE-
HHA, BO3BPATHBIC 110CIIC- HUAM. Penienne TMHENHBIX OJTHOPOAHBIX PEKYPPEHTHBIX COOT-
AOBATCIILHOCTH. HOIIEHHH ¢ MOCTOSHHBIME KO3()(QHIMEHTaMHU; HEOJHOPOIHBIX

JUHENHBIX PEKYPPEHTHBIX COOTHOIIEHUH COOTBETCTBYIO-
IIMMHU CIIOCOOaMH.

2.2 | Ucuucnenue o orneHka ko- | CrnocoObl 3amucu KOHEUHBIX cyMM. IIpeoOpa3oBaHust cymm.

HEYHBIX CyMM Kpatnsle cymmbl. HekoTopele meToasl cymmupoBaHus. Me-
TOJIbI HAXOKJEHUS OLIEHOK CYyMM.

3 Komobunamopuka

3.1 | OcHOBHBIE 3aKOHBI KOM- Jloka3arenbcTBa METOIOM MaTeMaTHYECKON MHYKIUK. Pere-
O6unaTopuku. OCHOBHBIE HUE NPAKTUYECKUX 3aJaHUI ¢ IPUMEHEHUEM ITpaBUila CyMMBI,
(dbopMyIibl KOMOUHATO- IpaBHUJIa IPOU3BEIEHUS U METO/1a BKIIFOUEHUS Y UCKITIOUEHUSI.
PHKH. Pemenue pasHoypoBHEBBIX KOMOMHATOPHBIX 331aHUH C TpU-

MEHEHHEM OCHOBHBIX (DOPMyJ COeMHEHUH KOMOMHATOPUKH:
NIEPECTaHOBOK, Pa3MELICHHUM, COUETaHHI.

3.2 | bunom HeroTona. buno- Pemenue 3agannii c npumeneHnem 6unoma Hetotona. Beruuc-
MHAIBHEIC KOd(pHIH- JeHre OMHOMHUANBHBIX K03((UIIMEHTOB 10 (GopMysie U ¢ uc-
eHTbl. TIoMMHOMHANIBHAL | onpsoBaniem apudMeTHYECKOTO Tpeyroibhuka Ilackas.
(bopmyna. ITomHommuas- Pemenue 3ama4y ¢ MCIOIb30BaHMEM MOJMHOMHAIBHOU (hop-
Hble KO (OULIUEHTHI.

MyJbl. HaxoxieHne moJTmHOMUAIBHBIX KO3 (UIIEHTOB.

4 Teopus zpaghos




/o

HaumenoBanue paznena,
TEMBI TUCITAILINHEBI

Coneprxanue 3aHATUS

4.1

Onpenenenus rpados.
DneMeHTHI rpadoB.

CwmexHoctb. Jnarpammel. Oprpadsl, nceBaorpadsl, MyJIbTH-
rpads! u runeprpadsr. M3omopdusm rpados. Pemenune npak-
truecknx 3amanuii. [loarpadwer. BamentHocts. MapmpyTsl,
uenu, nukibl. CBA3HOCTh. PaccrosiHue Mexzy BeplIMHaMW,
Apychl U quameTp rpada. DKcueHTpUucuTeT U 1eHTp. Haxox-
JICHHE ITUX KOMIIOHEHTOB IPH PEIIEHUH NPAKTUYECKUX 3a/1a-
HHUM.

4.2

Bunst rpadoB u oneparuu
HaJ rpadaMu

Bunsl rpadoB: TpuBHANBHBIN, TOJTHBIN, KIWKA. J[ByAONbHbIE
rpa¢sl. HarpaBnenusie oprpadsl u cetu. Pemenne npaktuye-
CKUX 3agaHui. IIpuMeHeHne OCHOBHBIX omepanuil Haj rpa-
(damu: ynajaeHue BepUIMHbL, J00aBJIeHUE BEPILUHBI, yalleHHE
pebpa, nobasieHue pedpa, nonoHeHue rpada, oObeTUHEHNE
rpados, nepeceueHue rpados, coeuHeHHe rpadoB MpHu pele-
HUHU [IPAKTUYECKUX 3aaHUM.
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Crnioco6bl 3a1anus rpa-
¢doB. KoMIIOHEHTHI CBSI3-
HOCTH TpadoB.

Juarpammsel. MaTpuna cmexHOCTH. Marpuia MHIUACHIUN.
Cnucku cmexHoctd. MaccuB ayr. O0xosbl rpadoB. 3agaHue
rpadoB paznmuHbiME criocoOamu. OObenuHEeHHE TpadoB H
KOMITOHEHTHI CBSI3HOCTU. TOUKH COUTICHEHHSI, MOCTHI U OJIOKH.
Bepmmnnas u péoepHas cBsi3HocTh. OlieHKa uncia pédep ye-
pE3 YHMCIIO BEPIIMH U YHCIIO KOMIIOHEHT CBA3HOCTH.
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O6xo0ab1 rpados. Ditne-
POBBI U TAMUJIBTOHOBBI

rpadbl

DUNEpoBHI MUKIBL. DUICPOBBI rpadbl. DUIEPOBOCTH Tpada.
Kputepuii siinepoBoctu. AJTOpUTM INOCTPOEHUS 3iliiepoBa
LUKJIa B 3iIepoBoM rpade. ['aMuabTOHOBBI LUKIIBIL. ["amMuIIb-
TOHOB Tpad. 3anaya Kommuposképa. Perenne npaktuueckux
3aJaHuH.

4.5

HepeBbs u neca. Pac-
Kpacka rpagos.

CBob6oanble epeBbsi. OCHOBHBIE CBOICTBa JiepeBbeB. LleHTp
nepeBa. OpHUEHTUPOBAHHbIE IEPEBbS. Y IOPSAAOYEHHBIE Aepe-
Bbs. buHapHbIe nepeBba. BEIpOBHEHHBIE U IIOJHBIE JEPEBbI.
XpomaTtuyeckoe 4ucio. XpoMaTHuecKoe YHucio rpada u ero
JOTIOHEeHNs. TOYHBIM anropuT™m packparmmbanus. [Ipubnu-
JKEHHBI QJITOPUTM IIOCJIEIOBATEIBHOTO pPACKpaIlIWBaHUS.
Teopema o nisATH Kpackax. PenieHne npakTHYeCKuX 3aJaHHil.

HpOMC)KYTOLIHaH aTTCCTAlusA - 9K3AMEH

4 IlopsinoK OLCHUBAHUS YCIIEBAeMOCTH U C(OPMHUPOBAHHOCTH KOMIIe-
TeHUH 00y4Yarolerocsi B TeKylei ¥ NpoMeKyTOYHOM aTTeCTAlMH.
JUJ1s IOJIOKUTENBHON OLEHKU 10 pe3yIbTaTaM OCBOEHHUS AUCLUHUIUIMHBI 00Y-

YalomeMycsi HEOOXOIMMO BBITIOJIHUTH BCE YCTAHOBIICHHBIC BUBI y4€OHOM paOOTHI.
OrneHka pe3yJibTaToB paboThl 0Oyuaromerocst B 0amnax (1o BHUjaMm) NpHUBEIEHA B

tabnurte 7.

Tabnuna 7 - bambHO-peUTUHIOBasI OLIEHKA PE3yJIbTaTOB yueOHOM paboThl o0yya-

romuxcs no suaam (bPC)
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Vuyebnas pa- |[Cymma |Bumsl u pesynabtatel |OI€HKA B aTTECTAlUH banbt
Oota (Buubl)  |0awtoB |yueOHOU pabOThI

8 cemecTp
Texymas yue6- |60 Jlexunonnsie 3ans- |1 6as - nocemenue 1 neknuonHoro|S — 11

Has pabora B
cemectpe (Ilo-
CellleHue 3aHs-
TUH 110 PaCIIN-
CaHHIO U BBI-
MIOJTHEHHUE 3a-
TAHUH)

THS (KOHCIIEKT)
(11 3ansTHii)

3aHATHA

[TpakTrueckue 3aHs-
TUs (OTYET O BBINOJ-
HEHUM MPAKTUYECKOM
pabotsl) (11 3ans-
THH).

1 0ana - nocemenue 1 npakTuye-
CKOI'O 3aHsTHA

2-3 das1a — noceunicHue 1 3agaTus U
CYIIECTBEHHBIN BKJIAJ Ha 3aHATHUU B
paboTy BCel IPyIIbI

14 - 29

KoHTtposbHbIe pa-

3a ogny KP:

00THI (4 pabOTHI) ot 0 10 2 6a/710B (BBITOTHEHO Me- |12 - 20

Hee 51% 3ananuil)

3 6asa (BemosHeHo 51-67% 3ana-

HUIN)

4 6as1a (BemosiHeHo 68 - 84% 3ama-

HUM)

5 6aanoB (BeimonHeHo 85 - 100% 3a-

JTAaHU)
Hroro no texymeii padore B cemectpe (31 6a/11 — moporoBoe 3Ha4eHUE) 31-60
[IpomexyTou- (40 VYcrHbli onpoc 20 6ang0B (moporosoe 3Hauenue)  (20-40
Hasl aTTeCTalus 40 6a710B (MaKCHUMaJIbHOE 3HAUE-
(3K3aMmeH) HUE)
HTOro mo npomMe;Kyro4uHou arrectanuu (3K3aMeHy) 20— 40

CymMapHasi oueHka nmo qucuuniute: Cymma 6aiioB TeKylIel U MPOMEXYTOUHOHN aTTecTalun
51 — 100 6ay10B

5 MarepuajibHO-TeXHHMYECKOE, IPOrPaMMHOE U Y4eOHO-MeToan4YecKoe odec-

NneYeHue J1MCIuIIINHBI

5.1 YueOHas Jiureparypa
OcHoBHast yueOHas quTEepaTypa

I. baspun, U. W. JluckperHas maTeMatrka. Y 4eOHUK U 33JJa4HUK : JIJIs IPU-

kianHoro OakamaBpuata / U. W. baBpun. — Mockaa :

N3narenscTBO

FOpaiit, 2019. — 193 ¢. — (bakanasp. [Ipuknaanoii kypc). — ISBN 978-
5-534-07065-1. — Texcr : anexrponnsiii / DbC FHOpaiit [caiiT]. — URL:
https://biblio-online.ru/bcode/432994.
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JlonoiHUTE IbHASA y4eOHas JuTepaTypa

1. Acees I'. I'. Jluckpernas matematuka [TekcT] : yueOHOE mocoOwe i BY30B
/T.T. AceeB, O. M. Abpamos, JI. 3. Cutaukos. - Poctos-Ha-Jlony [u 1p.] : ®eHukc
[v 1p.], 2003. - 143 c. (35 2K3.)

2. Tumun B. B. [luckpernas maremaTrka B mpumepax u 3agadax [ Tekcr] : yueO-
Hoe nocobue st By30B / B. B. Tumun. - Cankt-IletepOypr : BXB-IletepOypr, 2008.
- 337 c. (15 2Kx3.)

5.2 MaTepl/IaHLHO-TeXHH‘IeCKOC H IMporpaMmmHoc¢ o0ecrneueHye TUCHUIIIINHBI

VY4eOHble 3aHATHS MO AMCLMIUIMHE MPOBOASATCSA B yueOHbIX aynuropusx HOU
Keml'V:

JuckperHas 318 YueOnast aytuTopust 1J1sl TPOBECHUS: 654079, KemepoBckas

MareMaTuKa - 3aHATUH JEKIMOHHOTO THIIA; obmacts, r. HoBoxys-
- 3aHATHH CeMUHAPCKOTO (IPaKTHYECKOT0) THUIIA; HEelK, np-KT Meranyp-
- TPYMIIOBBIX ¥ MHAWBUYaJIbHBIX KOHCYJIbTaLUIH; roB, 1. 19

- TEKYLIEro KOHTPOJIS M IPOMEXKYTOYHOM aTTeCTaLliH.
CrenmamimsupoBaHHas (y4eOHas) MeOenb: Jocka MenoBas, kKadeapa (2
IIIT.), CTOJIBI, CTYJIbS.

OGopynoBaHue: IEPEHOCHOE - HOYTOYK, SKpaH, IIPOEKTOP.

WutepHet ¢ obecneuenneM goctymna B OMOC.

5.3 CoBpemeHHbIe IPpo¢ecCHOHAIbHBIE 0a3bl JAHHBIX U HHGOPMAIIUOHHBbIE
CIPABOYHBIE CUCTEMBI.
IHepeuens CIIB/I u UCC no aucuuniinHe

1. Ob1epoccuiickuit MaTemMaTudeckuil moprai (MH(pOpMaIMOHHAs CUCTEMA) -
http://www.mathnet.ru/

2. UudpopmanmonHas cucreMa «EIMHOE OKHO JTIOCTYTA K 00pa30oBaTEIbHbIM
pecypcam» - http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ maremaTnueckas 06a3a JaHHBIX, OXBATLIBAIOIIAS
Matepualbl ¢ KoHla 19 Beka. zbMath cogepsxut okosno 4 000 000 JOKyMEHTOB, U3
6omee 3 000 xxyprasioB u 170 000 KHUT TTO MaTeMaTUKE, CTATUCTUKE, HHPOPMATHUKE,
a TaKKe MAIIMHOCTPOCHHIO, (U3HKE, ECTECTBEHHBIM HayKaM | JIp.
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6 Unble cBeeHus M (WIH) MaTePHAJIbL.

6.1. IlpumepHbIe TeMbI IMCbMEHHBIX YUYEOHBIX padoT

KourpoasHas padora Ne 1

Teopusa muoscecme u OmHoOUWeHU
BapuanT (oOpa3ern)

1. Jaubl MHOXkecTBa 4 = {1,2,3,4,5,6} uB=1{4,5,6,7,8,9,10}.
Haittu AUOB, AUUB, A\ B, B\ 4, AAB .
2. HaiiTu MHO»X€CTBO BCEX MOJMHOKECTB MHOkecTBa 4 = {1, 2, 3}.
3. Jns nanubix MHOXKECTB A = [2, 8] u B = (5, 9) HaliTu
AOOB ,A00B, A\ B, B\ A, AAB . 1300pa3uTh Bce MHOXKECTBA.
4. C nomo1pro quarpamMm Jisepa-BeHHa npoBepuTh, paBHBI JIM MHOKECTBA
ALB UOC)u (AUUB)UC.
5. IlycTh yHHBEpCATIBHBIM MHOKECTBOM SIBIISIETCS] MHOKECTBO TOYEK ITIOCKOCTH.
TpeOyeTcs n300pa3uTh MHOKECTBA:
A={(x,y)/x+y<l,x,yeR} 22 ,B={(x,y)/x+(y-1)<1,x,yeR} 22,
AOUB, AUUB, AUUB, (A\B)U(B\A) .
6. [Iycts nmeeTcs yHuBEpCAIbHOE MHOKECTBO U . bHapHOE OTHOLIEHUE P 3a0aHO
cienyromuM odpaszom: p = {(4,8) / A = B, A,B cU}. Kakumu cBoiicTBamMu 00J1a-
JaeT JaHHOe OMHapHOe OTHOUIeHHe? SIBiseTcs 1 JaHHOE OTHOIIEHHUE OTHOIIIE-
HUEM HKBUBAJIEHTHOCTH, OTHOLIEHUEM ITOpsAIKA?

KounrpoabHasi padora Ne 2
Koneunwvie cymmul u pexkyppenmmubvie cOOMHOUEHUS
Bapuanr (oOpas3err)
1. Pemnth peKyppeHTHOE ypaBHEHHE.
a, =13,a,=29; 2) a,,=4a,, —4a

1) an+2 = 5an+1 _6a al = 10’ a2 = 24’

nd nd

2. Haiitu cymmy, ucnonb3sys MeTosl npuseenus S, = Yu_o(—1)*(2k + 3).

3. Mcnonb3yst METOJ CYMMHUPYIOIIETO MHOKUTEJSI, PEIIUTh PEKYPPEHTHOE COOTHO-
wenne D, =3D,,_; +2,D, =0 (n = 1).

4. Haitti mpon3BosIy 0 (yHKIUIO CJICTYIONIEH MOCIeI0BaTEIIbHOCTH

{3(n —4) + 5"*2},

5. Haiitu oOuuit uieH a, mocne0BaTeIbHOCTH, JJIsl KOTOpOoH (PyHKITUS f,(X) SBIIS-

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

Konrpoasnas padora Ne 3
Komobunamopuxa
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BapuanT (oOpa3zen)
1. B oTaene Hay4HO-UCCAEA0BATENIBCKOTO HHCTUTYTa Pa00OTaIOT HECKOJIBKO YeJIo-
BEK, IPUYEM KaXK]IbIM U3 HUX 3HAET XOTs Obl OJUH MHOCTPAHHBIN S3bIK, 6 YETOBEK
3HAIOT aHTJUHUCKUH S3BIK, 6 — HEMEIKUM, 7 — hpaHIly3CKU, 4 3HAIOT aHTJTMHCKUI
1 HEMEIIKUM, 3 — HeMelKui 1 GpaHIy3CcKui, 2 — paHIy3CKUM U aHTIIMUCKUH, 1
YeJIOBEK 3HAET Bce TpH si3bIka. CKOJIbKO YenoBek padoTaioT B oTaese? CKOIbKO U3
HUX 3HAIOT TOJIbKO aHTJIMICKUM s13bIK? CKOJIBKO 3HAIOT TOJIBKO OJIMH SI3BIK?
2. Pemuts ypaBHenue C:[ +2C>  =7(x—1);
3. Homep aBTOMOOUMIBHOTO MpHUIIETIa COCTOUT U3 JIBYX OYKB M UeThIpex 1udp.
CKOJIBKO pa3NuYHBbIX HOMEPOB MOXKHO COCTaBUTh, UcT0Jb3yst 30 OykB u 10 mudp?
4. CKOJIBKO “CJIOB” MOKHO IOJTy4HTh, IIEpeCcTaBiisis OyKBBI ciioBa “mapabdosa’?
B knacce oOyuatorcs 42 yuenuka. M3 Hux 16 y4acTByIOT B CEKLIMU 11O JIETKOM aT-
neTuke, 24- B pyTOonbHOM cexuuu, 15 — B maxmaTHoM cekiuu, 11 — u B cekiuu
IO JIETKOU aTyieTHKe U B PyTOOIBHOM, 8 — 1 B JIETKOATIETUYECKOM, U B IIIaXMaT-
HOM, 12 — u B (yTOOIBHOM U B IIaXMaTHOM, a 6 — BO Bcex Tpex ceKuusx. Octaib-
HBIE IIKOJIBHUKH YBJIEKAIOTCSA TOIBKO TypU3MOM. CKOJBKO IIKOJIBHUKOB SIBISIFOTCS
TypucTamu?

5. IIpu KakOM 3HAUYEHUHU X YETBEPTOE CIIAraeMOE Pa3JIOKECHUS (\/ 27 4327 )” B 20

pa3 6oJbIe m, eciii OMHOMUANIBbHBIN K03()(PUIIMEHT YETBEPTOrO CIaraéMoro OTHO-
CUTCSl K OMHOMHUAIBHOMY KO3 ()UIIMEHTY BTOPOIO claraeMoro kak 5:1?

6. PacKkpbITh CKOOKH B BHIP&KCHHHU (x + ) +2) .

Kontpoabnas padora Ne 4
Teopusa cpaghoe
Bapuant (o0Opa3ertr)
1. 3apars rpad MHOXKECTBaAMU BEPIIMH U pedep, MaTpULlaMU MHIUACHTHOCTH,
CMEXHOCTH, CIIUCKOM pedep. HaliTu ctenenu BepiinH rpada.

Bapmant 1 Bapmanr2 Bapmant 3

2. 3anath rpad MaTpUIeii CMEXHOCTH
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3. Onpenenuts, BISETCS U clieAyomas yactb H, rpada G moarpadom, cyrpa-
dom, mokpaIBaromM cyrpadom. Haiitu H. (i =1,10).
V(H))={a,b,e, f},E(H,)=1{1,3,4,6};

8. i ..
19 :._'.Z'T'f ¥ Tm

7 * 18

||| 15 \
< 13 P o T 1 16 h
o e

hY \1_\_ l.’ i ~ -
|rH \ s __/';f).\ /
N 5 | )6 w9 |10 11‘ 12

\ / A
W/ ! \\ J’/‘ . 2 \";

4. NUmeer nu rpad siinepoB nuki (1ienb)? KakoBbl pacCTOSIHUS MEXTy BEPIIH-
Hamu? Kakue Bepmmnnsl sBistoTcs neHTpamu? Haittu paguyc rpada.

Bapmanr 1 Bapiasr 2 Bapuanr 3
'_"'-\._\_ —F ﬁ
\\L\ *—-_‘_\_!__,d_—-—' /-:;" |’r | 1)
N7 [ 0
- - - 1“\{ ? K |||' |
\_.\ ||I I/ o T fea
| . | X
\. I'_,("r
\ A
v —
L s
i e i
Bapuanr 4 Bapmant 5

{

5. CKOJIBKO BEPIIIMH MaKCUMaJIBHOTO TUIa nMeeTcs B rpade? KakoBo nmukinoMaru-
yeckoe unciio rpada? KakoBo xpomaTtudeckoe uncio rpada?
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Bapuant 1 Bapuaer 2 Bapmaut 3

- - . - - *
2 T
.

6. C MoMOIIbIO0 MAaTPHUIBl CMEKHOCTH HAUTH KOMIIOHEHTBI CUJIILHOM CBSI3HOCTHU Op-
rpacda

(3]

[y
laa

7. Halitu 3i1€poBy LEIb.
1 2

6 7

8. HaliTu MuUHUMAaIbHOE OCTaBHOE JIEPEBO

1 2 2 4 3
I 6
3
4
5 710 g
8 Z
6 7 g

9. Haittu MuHUMaNbHBIN MyTh B HAarpy>keHHoM rpade no merony dopaa-bes-
MaHa U3 BEPIIMHBI B BEpIIUHY 1.
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6.2. IIpuMepHbIe BONPOCHI M 331aHus / 3a1a4M ISl IPOMEKYTOYHOM aTTecTa-

187001

Ta6J'II/IHa 8 — HpI/IMele)Ie TCOPCTUUCCKHUC BOIIPOCHI U ITPAKTUYCCKUC 3a/la4YH1 K 3K-

3aMEHY
Paznenst u [TpumepHBIe TeOpeTHYE- [IpumepHBbIe paKkTUUYECKHUE 3a1a41
TEMBI CKHE BOIPOCHI

8

cemecTp

1. Teopusa mnosxcecme u omuowienuil

1.1 Muosxe-
ctBa. CriocoObl
3aganus. Ome-
paru HaJ
MHOYECTBaAMHU.

1. Tlonarue MHOXeECTBa.
OcHoBHBbIE OTIpeieTICHUSI.
2. CrocoObl 3amaHus: Te-
pEUHCICHHE  DJIEMEHTOB,
XapaKTEPUCTHIECKOE
cBoiicTBo. Koneunsie MHO-
JKECTBA.

3. OcHOBHBIE oOllepanuu
HaJT MHOXECTBaMHU: 00b-
eNHEeHHUEe, TIepecedyeHue,
JIOTIOJTHEHUE, PAa3HOCTh.

4. JlekapToBO MpoU3BEe-
Hue. JlekaproBa CTEIEHb.
Jnarpammsl Oitnepa-
Benna.

1. Ilyctb yHUBEpCanpHOE MHOXKECTBO U —
MHO>KECTBO BCEX CTYIEHTOB; 4 — MHOKECTBO
BCEX

cTtyaeHToB crapuie 20 jiet; B — MHOXKECTBO
CTYJEHTOB 0Oy4aromuxcs Ha 3, 4 u 5 Kypcax;
C — MHOKECTBO CTY/ICHTOB IOPUAUYECKOTO
(bakynbTeTa.

KaxoB copepxaTenbHbIii CMBICT KaXI0T0 U3
CJIEYIOIINX MHOXECTB!

a) ADOB C;06)A0B UC);B)B\C ;1) C\
B.

2. 3agano OMHApHOE OTHOIICHUE

p={2=p%ab €N}

Kakumu cBoiictBamu 00J1a/1aeT JaHHOE OUHAP-
HO€ OTHOUIeHHEe? SIBJseTCs 1M OHO OTHOIIIE-
HUEM SKBUBAJICHTHOCTH, OTHOIIIEHUEM I10-
psaaka?

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

Haiitu ALB, ALVOB, A\ B, B\ 4, AAB .

4. Cpenu 100 neraneit npouun o6paboOTKy Ha
nepBoM cTaHke 42 mTyku, Ha BTopoM — 30
HITYK, @ Ha TPETheM — 28. IpUYeM Ha IEPBOM
¥ BTOPOM cTaHKax o0paboTaHo 5 nerajneil, Ha
TepBoM U TpeTbeM — 10 neTtanei, Ha BTOPOM U
TpeTbeM — 8 jeTasiel, Ha BCceX TpeX CTaHKax
obpaborano 3 neranu. CKOJIBKO JeTaneit 0o-
paboTaHO TOJBKO HA MEPBOM CTaHKE U
CKOJIBKO JIeTaJIeil He 00paboTaHO HU HA OJTHOM
U3 CTaHKOB?

1.2 bunapHssle
OTHOIIICHHUSI.
Onepanuu Hajg
OMHApHBIMU
OTHOILICHUSMHU.

5. buHapHbIe OTHOLICHUS U
UX CBOMCTBA.

6. OKBMB&JIEHTHOCTH U
pa3OueHusi  MHOXKECTBa,
¢dakTop-mMHO)ecTBO.  OT-
HOILIEHUS TOPSAKa.

1. IlycTh nMeeTcst yHUBEpPCaTbHOE MHOKECTBO
U . bunapHO€ OTHOIIEHUE P 3a0aHO CIEAYIO-
M obpaszom: p = {(4,B)/ A =B, A,B cU}.
Kakumu cBoiictBamu 061a1aeT 1anHoe OuHap-
HO€ OTHOIIEHHE? SBIISIETCS 1M JaHHOE OTHO-
LIEHUE OTHOILIEHUEM SKBUBAJIEHTHOCTH, OTHO-
IIEHHEM TopsiaKa?

2. Ha MHOecTBe R OMHApHOE OTHOIIIEHUE

p 3aJaHO cleayrmuM obpasom: p = {(x, )/
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(x—»)€0, x, yeR}. Jlokaxure, 4TO p — OTHO-
HIEHNE YKBUBAJICHTHOCTH.

2. Koneunvie cymmol u peKyppenmmsie coom

HOWIEHUA

2.1 PexyppeHt-
HbIE COOTHO-
HICHUS

7. PeKyppeHTHBIE COOTHO-
menus. [lpumepsl 3anauy,
NPUBOMSIINX K  PEKyp-
PEHTHBIM COOTHOIICHUSIM.
8. JIuneiiHble OJJHOPOIHBIC
PEKYpPpPEHTHBIE COOTHOIIIE-
HUS C IOCTOSTHHBIMU K03(-
buIMeHTaMH.

9. HeonnopoaHoe nuHEi-
HOE PEKYPPEHTHOE COOT-
Homrenue. CriocoOslI perire-
HUS PEKYPPEHTHBIX COOT-
HOIIICHHUH.

1. PemmuTh peKyppeHTHOE ypaBHEHHUE.
a,,=5a,,—6a,a =13,a, =29,

2. Haiitu o0riee pemieHnue 0 JHOPOIHOTO JIK-

HEITHOTO PEKYPPEHTHOI'O COOTHOLICHHUS

An+k P11 An+iat. . .+ preay=0 B cirydae mpoCThIX

KOpHEeH A1, Ak XapaKTepHUCTHUECKOTO MHOTO-

unena Po(x)=x"+p;-x*+...+pi

3. HaiiTi mocienoBaTeIbHOCTD {a,}, yIOBJIC-

TBOPSIOIIYIO PEKYPPEHTHOMY COOTHOILIEHUIO

an+2-San+1+6a,=5".

2.2 Ucuucie-
HYE U OLIEHKA

10. Crioco0Obl 3ammcu Ko-
HeuHbIX cymM. IIpeoOpa-

> n n—-k :
1. Haiitn kpatHyto cymmy Yo Xj=o (k — j).
2. Haiiti 0Oy 4ieH HoCIe0BATCIALHOCTH

KOHCYHBIX 30BaHMA CyMM. Kpathbie | 14 koTopoit byHKIWMA fo(X) ABASETCS TPOU3BO-
CyMM CYMMBI. nAmei

11. HexoTtopsie MeTOABI f.(x) = arctgx.

CyMMHpOBaHHs. MeToabl

HAXO0XKJICHUS OIICHOK

CYMM.

3. Kombunamopuka

3.1 OcHoBHEIE
3aKOHBI KOM-

12. Tlpunnun metona ma-
TEMaTUYECKOU WHIYKITHH.

1. B oTnesne Hay4HO-HCCIEI0BATENBCKOTO UH-
CTUTYTa pabOTal0T HECKOJIBKO YEJIOBEK, IIPU-

OMHATOPHKH. Hekotopele pa3HOBHIHO- | UeM KaXKJbli U3 HUX 3HAET XOTs Obl OJJMH UHO-
OcHoBHbIE CTH (MOAM(UKAIMU) Me- | CTPAHHBIN SA3bIK, 6 YETOBEK 3HAIOT aHTJINH-
(bopMyJBl KOM- | TOJa MaTEMaTHYECKOW MH- | CKUH SI3BIK, 6 — HEMENKUH, 7 — ppaHIy3CKUH,
OMHATOPUKH. JyKIIHAH. 4 3HAIOT aHTJIMICKUI U HEMELKU, 3 — HeMell-
13. IIpaBusno cymmel. Ilpa- | kuit u ¢ppaniy3ckuii, 2 — GppaHiry3ckuii 1 aH-
BWJIO NpPOM3BEACHUSA. Me- | TIIMICKUi, 1 4eloBeK 3HaeT BCe TPU SI3bIKA.
TOJI BKIIIOYEHHUsI U UCKIIO- | CKOJBKO 4eJIoBeK padoTaroT B oTAese?
YEHHSL. CKOJIbKO M3 HUX 3HAIOT TOJIBKO aHTJIMHCKUIN
14. Pa3memienus, nepecra- | s3b1k? CKOJBKO 3HAIOT TOIBKO OJIUH A3BIK?
HOBKH, codyeTanus 0e3 no- | 2. CKOJIbKO YHCEeN Cpeau MEePBOM ThICSUn
BTOPEHUH. HaTypaJIbHBIX YMCEJl HE JIEJATCS HUA Ha 2, HU
15. Pa3memienus, nepecra- | Ha 3, HU HA 5, HU HA 77
HOBKHU, COuY€TaHWs C 1o- | 3. PemuTh ypaBHEHHE.
BTOPEHUSAMH. A 42P = 30 P
7
4. Homep aBTOMOOMJIBHOIO MpHUIIENIa COCTOUT
u3 AByX OykB M 4eTblpeX mudp. CKOIbKO paz-
JMYHBIX HOMEPOB MOXKHO COCTaBUTb, HUCIIOJIb-
3ys 30 6ykB u 10 1ucp?
3.2 bunom 16. ®opmyna bunoma 1)\*®
Hrrorona. bu- | Herotona . bunomuarb- 1. B GnHOMHAIBHOM pa3iiOKeHUH (x } +—3j
HOMHAJIbHBIE HbIE KO3 (OUITHCHTHI. . ic
Koo bu- HaWTH 4JIeH pa3IoKEHUs, HE COJIePKALIU X.
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enTsl. [loauHo-
MuabHas (op-
Myua. [loauno-
MUaJIbHBIE KO-
3G UIHEHTHI.

17. Tpeyroapnuk Ilac-
kais. [Ipumenenus Ou-
HoMa HerotoHa.

18. [TonnHoMuanbHas
dopmyna. IlonmuHOMHAIE-
HbIE KO3 (OUITHCHTHI.

19. IIpumeneHue moJanuHo-

MUAIbHON (HOPMYIIBIL.

2. JlokasaTk, 4To BeIpaxkenue 2" -3" +5n—4
IeIUTCs Ha 25.

5
3. PackpbITh CKOOKHM B BEIpQ)KEHUHT (x +y+ z)
4. Haiiti k0> GUIMEHT Ipu Xx° B Pa3IoKeHUH

(2+x2 —x3)9.

4. Teopusa zpaghos

4.1 Onpenene-
Hus rpados.
DJIEeMEHTHI rpa-

¢os.

20. Ormpenenenue rpada.
CmexHocTh.  [lnarpamwmsl.
Oprpadsr, mnceBgorpadpsl,
MyIbTUTpadbl U THUIEp-
rpadml.

21. N3omopdusm rpados.
22. Tloarpadsr. Banenr-
HOCTb. MapupyTsl, 1enu,
IIUKJTBI.

23. CsazHocTb. PaccTosinue
MEXJy BEpIIMHAMH, SPYCHI
U auamerp rpada. DKCICH-
TPUCHUTET U IICHTP.

1. U3omopdubI 111 Tpadb?;

2. lna rpada G Ha puc.1 onpenenuTs CTENEHb
BEPILUHBI 4.

3. Onpenenuts, BISETCS JIU CIeAYyIOIIas
yacte H, rpada G noarpadom, cyrpadom,
MMOKPBIBAIOIIUM CyTrpadoM.

4. Haiitn ﬁi(i = I,TO)

V(H)={a.b,e, f},E(H,) = {1,3,4,6};

4.2 Buasl rpa-
¢$oB u onepa-
IIUU HaJl Tpa-
bamu

24. Bunel rpadoB: TpHUBH-
aJIbHBIM, ITOJIHBIHN, KITUKA.
25. JIBynonbHble TpadBbl.
Hanpasnenusie oprpadsl u
CeTH.

26. Omepanuu Hajg Trpa-
dbamMu: ynaneHne BepIINHBI,

1. Mansl rpadsl G u H
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noOaBiieHNE BEPIIMHBIL, Ya-
JaeHue pedpa, noOaBiIcHUE
pebpa, momonHeHue rpada.
27. Omnepauuu Haja Trpa-
damu: oObeaUHEHHE TIpa-
¢doB, nepeceueHune rpados,
coeauHeHue rpados.

/\

\/

a) coctaBbTe Ui G 1 H crenenHble moceno-
BaTEIIbHOCTH;

0) onpenenuTe, ABISAIOTCS JIU JaHHBIE Tpadbl
MOJIHBIMH, TTyCTHIMU;

B) OIPEICITUTE YHCIIO CBA3HOCTHU TpadoB
YHCII0 peOEpPHOI CBSI3HOCTH;

I') YKOKUTE B Tpadax Bce pa3iacauTeIbHbIe
BEPIIIHUHBI, MOCTBI;

1) HaiiiuTe paanyc, AMaMeTp U LEHTP JaH-
HoTO Tpada;

€) pacro3HanTe, SBISIOTCS JIU TaHHBIE TPpadbl
JIBYIOJIbHBIMHU.

4.3 CriocoObI
3aJlaHus Tpa-
¢doB. Komrio-
HEHTBI CBSI3HO-

28. Junarpammbl. Matpuna
CMEXHOCTH. Marpuna uH-
nuacHIMd. CIHCKU CMExX-
HOCTH. Maccus ayr.

1. 3anate rpad MHOKECTBAMU BEPIIUH U pe-
0ep, MaTpHUIlaMU UHIIUJEHTHOCTH, CMEKHO-
CTH, criucKkoM pedep. Halitu crenenu Bep-

IMH Tpada.

cTH rpadoB. 29. O6wvenunenue rpados u

KOMIIOHEHTbI ~ CBSI3HOCTH.

Touku cousieHEeHHs, MOCTBI

u Oioku. BepmmHHaas u pé-

OepHasi CBSI3HOCTb.

30. Onenka gncina pédep ue-

Pe3 HMCIO BEPUIMH M HHCIO | 5 - poyiry vpmmMansabiit MyTh B Harpy>X€HHOM

KOMIOHCHT CBA3HOCTH. rpa(be 1o METOaYy (Dop;[a-EennMaHa 13 BECPIINHBI

B BEpIIKHY 1.

4.4 O6x0/1B1 31. O6xoxas1 rpadoB. 1. Umeet nu rpad sitnepos uuki (mens)? Ka-
rpados. Ditne- | 32. DiinepoBbl HUKIBL. Jil- | KOBBI pacCTOSHUS MEXy BepiunHamu? Kakue
POBBI U Ta- nepoBel rpadsl. Kpurepwuii | BepumHbl sBistoTcs HeHTpamu? Haiitu pa-
MUJIBTOHOBBI diinepoBocTH.  ANTOpUTM | Anyc rpada.
rpadsl. MOCTPOEHUS SJIepoBa B B Depunar3

[IUKJIA B DUIEpOBOM rpade.
33. 'aMHUIBTOHOBBI ITUKIIBI.
["amunsTOHOB rpad. 3agada
Kommuposixépa.

2. Haiitu siinepoBy 1ens.
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4.5 JlepeBbs u
neca. Pac-
Kpacka rpa-

¢doB.

34. CpoOomHble OEpEBBS.
OCHOBHBIE CBOMCTBa Jepe-
BbeB. Llentp nepesa. Opu-
EHTHUPOBAHHBIC JICPEBbSL.

35. YnopsigoueHHsle aepe-
Bbi. buHapHble JepeBbs.
BBIpOBHEHHBIE M  TIOJIHBIC
JIEPEBbSL.

36. XpomMaTH4YEeCKOE YHUCIIO
rpada u ero 10noJHEHUsI.
37. TouHbIil anroput™ pac-
KpaIlUBaHHUS.

38. IMpubmmkEHHBIN ayro-
PUTM  TOCIIEZIOBATEIHLHOTO
packpamuBanus. Teopema o
MSTU KpacKax.

1. Ha pucynke nan rpad G tuna nepesa. B
9TOM rpade BepiinHa MAaKCHMAIBHOTO THIIA
CCTh BCpIIMHA THUIIA:

1)1;2)2;3)3;4)4;5)5.

2. CKOJIbKO BEPIIMH MaKCUMAaJIbHOTO TUIIA
umeetcs B rpade? KakoBo nukiioMmaTuyeckoe
yucio rpada? KakoBo xpomaTrueckoe 4yncio

rpada?

Bapranr 1

ﬂ‘\rl
-

Bapuant 4

Ao =
T -

3. IlpuMeHUTH aNrOpUTM MOCIETOBATEIHHOM
packpacku Jijis rpada

Bapuart 2

Bapmaur 3

Bapimasit 5

(=

CocraBurens (n):

Jommarosa T. A., nonient kap. MOMM

(pamunus

, UHUYUATbL U OOTICHOCY npenooasamens (etl))
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