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1. IlosicHuTeILHAS 3aIMCKA

Pabouas mporpamMMa TUCHMILIMHBI COCTaBJIeHA Ha ocHOBe yueOHoro miuana 44.03.01 «Ile-
Jarorudeckoe oopasoBanue» 1o npodpuiato «Marematukay 2022 rona Havajga MOArOTOBKHU (04-
Hast popma oOydyeHus).

[Tpu peanuzanuu 0O6pazoBaTebHON MPOrPaMMbl YHUBEPCUTET BIIpaBe MPUMEHSTDH JAUCTaH-
IIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

2. [lepeyenp MIaHNpPyeMbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHMILJIHHE, COOTHECEHHBIX C IJ1a-
HHMPYEMbIMH Pe3yJ1bTATAMH 0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMbl

ey TUCHUTIAHBI

Lenpto mucturmmuabl "JlUcKpeTHass MaTeMaTuKa" SBISETCS OCBOCHHE OOYYaIOIIUMHUCS
byHIaMEHTAIBHBIX TOHITHI JTUCKPETHOM MaTEMAaTHUKH, IOHUMAHHUE MEPCIEKTUB PAa3BUTHUS JTUC-
KpETHOW MaTeMaTuku, (GopMHUpOBaHHE y 00YYArOMINXCS MPEICTaBICHUNH 00 OCHOBHBIX METOAAX
JTUCKPETHOM MaTeMaTUKH, BbIPAa0OTKAa MPAKTUYECKUX HABBIKOB MPUMEHEHUS ATHUX METOJIOB,
OCBOEHHUE JAMCKPETHOTO CTUJISI MBILIUICHUS, (pOpMHUpOBaHHE Y 00yUYaIOUIUXCd KOMIIETECHIU, He-
00XOIMMBIX JJIsl OCYILIECTBICHUS NPOPECCHOHATBHON AESITEIbHOCTH.

3agaum AMCUMIINHBI:

- Pa3BUTHE y CTYJCHTOB JIOTHYECKOTO U aHAJTUTUYCCKOTO MBIIILJICHHUS;

- IOBBIIIEHUE TEOPETUYECKOTO YPOBHS CTYICHTOB, (DOPMUPOBAHHE y HUX HAyYHOT'O MHPOBO3-
3peHus;

- IOBBIIICHUE YPOBHS MaTEMAaTUYECKON KYJIbTYpPbI OyIyIINX YIUTEIeH MAaTEMaTHKH;

- OBJIQJICHUE CUCTEMON MaTeMaTHYCCKUX IMOHATHH TUCKPETHOW MAaTEMAaTHKHU;

- (hopmupoBaHUe yMEHUS peliaTh pEKyppPEHTHbIE COOTHOLICHMS,

- pacIIMpUTh MPEICTaBICHUS CTYIACHTOB O BO3MOXKHOCTAX MPUMEHEHHS TpadoB K PEIICHHUIO
MPAKTUYECKHX 3a7ad.

3HaHuMA ¥ yMeHus o0y4amomerocs, opMupyembie B pe3yJabTaTe 0CBOCHHS THCHUTIIHHBI

[Iporiecc mM3yueHus AUCIUIUIMHBI HAMpaBieH Ha (OPMUPOBAHHUE CIEAYIONIMX KOMIIETECH-
AN%0% 8
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B pe3yabTare udyueHusi JUCHUIIMHBI CTYAEHT J0JI2KeH 00/1a1aTh CJIe1y-
HOIIUMHA KOMIIeTEHIIUSIMH

YHHBEPCAJbHON KOMIIETEHIIHEH:

- crioco0eH OCYIECTBIATh MOMCK, KPUTUYECKUH aHaIu3 U CHHTEe3 MH(popMa- YK-1
1[UU, IPUMEHSATh CUCTEMHBIN MOAXOJ JIJIsl pelIeHHs TOCTABJIEHHBIX 3a]au

Nnpo¢ecCHOHANbHOM KOMIIETEHIUEH

- CIIOCOOEH OCBauBaTh M MCIOJIB30BaTh TEOPETUUECKHE 3HAHMSI U IpPaKTHYe- IK-1
CKHME YMEHHS U HaBBIKM B IPEIMETHOH 00JacTu NMpHU pemeHuu npodeccuo-
HaJIbHBIX 33724
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KO}I 1 HAUMCHOBAaHHCKOM- HanmenoBanmne HUHAUKATOPAOOCTUIKCHU A KOMIICTCHIITUN
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YK-1. Cnocoben  ocy- | YK-1.1. JleMoHCcTpUpyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOIO M
HIECTBIISATh  MOUCK, KPUTHU- | KPUTHUECKOTO MBIIIJICHUS, apryMEHTUPOBAHHO (OpMUpPYET COO-
YeCKUH aHaJlu3 M CUHTE3 | CTBEHHOE CY)XICHHE M OLICHKY HMH(pOpMalMH, NPHHUMAET 000C-
uH(poOpMalluy, TMPUMEHATH | HOBAaHHOE PELICHHE.

cuctemublii moaxox s pe- | YK-1.2. [lpumensier norudeckre (GOpMBI U TPOHEAYPHI, CIIOCO-




MICHUSA ITOCTAaBJICHHBIX 3aJa4

0eH K pe(iIeKcHH 1o MOBOAY COOCTBEHHOM M Uy>KOW MBICITUTEIb-
HOU J1eSITeTbHOCTH.

YK-1.3. Ananu3upyeTr UCTOYHUKH MH(POPMAIIUHN C LENbIO BBISB-
JICHUS] MX IPOTUBOPEUHI U TIOMCKA JOCTOBEPHBIX CYXKIACHUH.

IK-1. Cnocoben ocBauBaTh
U HCIIOJIB30BaTh TEOPETHYC-
CKHE 3HaHUS W IpaKTH4e-
CKH€ YMCHHS W HaBBIKH B
npeaMeTHOl objacTu  mpu
pelIeHur PO ECCHOHATb-
HBIX 3a]1a4

MK-1.1. 3Haer CTpyKTypy, COCTaB M TUIAAKTUYECKUE €AUHUIIBI
MpeAMETHON 001acTH (MPEno aBacMoro MpeIMeTa).

IMIK-1.2. YMeeT oCcymecTBIATh OTOOP yU4EOHOTO COACPIKAHUS ISt
€ro peaju3aluy B pa3IMuHbIX (hopMax 00yueHus: B COOTBETCTBUU
¢ tpeboBanusmu GI'OC OO.

IIK-1.3. JleMoHCTpUpYyeT yMeHHE pa3padaTbiBaTh pa3InyHbIC
($hopMBI yUeOHBIX 3aHATUN, IPUMEHSITh METOJbI, IPUEMBI H TEX-
HOJIOTUH 00y4YeHUsl, B TOM 4Kciie THOPMAIIMOHHBIE.

3. MecT0 AMCHUILIHHBI B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl
JucuumnHa «J/{uckperHas MaTeMaTuka» OTHOCHTCS K 4YacTHU K 4acTU 0Opa3oBaTeIbHOMN
nporpamMmel, opMHPYeMOil yuacTHUKamMu oOpa3oBatenbHbIX oTHoIeHui (51.B.01.07).

4. CTpyKTYypa M coaep:KaHue TUCHUILIMHBI
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Tema 2. OcHOBHBIE KOMOMHATOPHBIE 7 4 6 ) 12
MIPUHIIMIIBI U TIOHSATHUS
Tema 3. PexyppeHTHBIE COOTHOIIIE-
PP 7 4 6 - 10
HUS
Tema 4. DnemeHTHI TEOpUU TpadhoB 7 6 6 - 12
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CopaepixaHue TUCUMILVIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

JleKIIHOHHBIC 3AHATUSA

Tema 1. O0yuenne IMCKpPeTHOI MaTeMaTHKe
OO6mas xapakTepucTUKa TUCKPETHOW MaTeMaTUKH Kak o0jacTu MaTtemaTuueckoi Hayku. O co-
OTHOILIEHUH KOHEYHOTO U OECKOHEYHOT0, HEMPEPBHIBHOTO M JUCKPETHOTO B MCTOPHM Pa3BUTHUS
MaTeMaTuku. OCHOBHBIE ATaNbl Pa3BUTHS NUCKpeTHOW MateMaTuku. OOydyeHne TUCKPEeTHONW Ma-
TEMAaTHKE B UCTOPUH N1E€JAaTOTUKH.

Tema 2. OcHOBHBbIC KOMOMHATOPHBIC IPUHLIMUIILI U NIOHATHS
[Tpumeps! 3aiaunepecyeTa U NEPEUUCIICHNS JIEMEHTOB B KOHEUHBIX MHOKecTBaX. [IpuHIMMIBI
CJIIOK€HUS ¥ YMHOXEHUA. [IpUHIMN BKIIIOYEHWH W MCKIIIOUYEHUN. BBIOOPKH ¢ MOBTOpPEHUSIMU U
0e3: coueTaHus, pa3MELICHHs, IEPECTAHOBKU DJIEMEHThl KOMOUHATOPUKH pa30MEHUI: pUMEPHI
3anau.Pa3Ouenue uncen Ha ciaraeMele.




Tema 3. PekyppeHTHbIE COOTHOIIEHMSI

OmnpeneneHne NOHATUS PEKYPPEHTHOIO COOTHOLIEHHUsI. PellieHne peKyppeHTHOIO COOTHOIIEHHUS.
3agava o mphIryHE. 3a7ayM Ha IIaxMaTHOW Jocke.3ajgadya o kposmkax. [Ipocreitmme cBoiicTBa
yrcen Gubonauun. Yucna GuboHayun B reOMETpUH U Teopuu noucka.Oo1iee pemenue pekyp-
PEHTHOT'O COOTHOIIECHUA. PelieHne TMHEHHOTO PeKyPPEHTHOTO COOTHOIIEHUSI BTOPOTO MOPSIIKA.
Cnyyaii paBHBIX KOpHEH. JIMHEHHbIE peKyppEeHTHBIE COOTHOUICHUS C TOCTOSHHBIMU KO3 dUIu-
eHTaMH HopsKa Bbilie BToporo. Citydail paBHBIX KOpHEH XapaKTepUCTHUECKOTO YpaBHEHUS pe-
KYPPEHTHOI'O COOTHOLLUEHHS IOpsiiKa BbIllI€ BTOPOro. BBeneHne B aCHMITOTHUECKHUE METOBI.
CumBoutsl ~, 0, O.buHomuanbabie KO3 duIHeHTh. CBONCTBa OMHOMHUATBHBIX KOA(D(UIIMEHTOB.
Tpeyroapauk Ilackans. CBsa3p OMHOMHATBHBIX KOAQPUIMEHTOB ¢ ynuciamu @ubonayuu. bunom
Heiotona. IlonmunomuansHas Qopmyna.OnpeneneHue U HpuUMeEpbl MPOU3BOASIIEH (DYHKIIUU.
Perienne pekyppeHTHBIX COOTHOIIEHUH C TOMOIIBIO TPOU3BOIAIINX (PYHKITHI.

Tema 4. JnemeHThI TEOPUU TPpadoB

OcHoBHbIe TTOHATHS Teopuu rpados (mcesaorpad, myiabTurpad, rpad U UX OpUESHTHUPOBAHHBIC
ananoru). Cternens BepmmHbI Tpada. Teopema o cymme creneHei BepmnH rpada U ee cliea-
ctBue.lloarpad.Komnonents! csiznoctu rpada, ux yucno. Yucno paznuuHbix rpadoB ¢ p Bep-
mmHamu. Mzomopdusie rpader. IlyTs, mens, mpocTast 1memnb, MUK, TPOCTON HUKI. DWUIepOBBI
rpadsr. Kpurepuii sitnepoBoctu. I'amumnbroHoBBI rpadsl. Jlepesws. Jlec.Yknanka rpada. Ilna-
HapHbIe rpadsl. [1nockue rpadsl. Teopema Diinepa u ee cneacrsus. Hemmanapuocts rpagos K5
u K3,3.Packpacka Bepiun u pedep rpada. JIBynonsusie rpadel. Teopema Kennra. PackpammBa-
€MOCTh BEpUIMH IIaHAPHOTO rpada maThio Kpackamu. ['umoresa yetpipex kpacok. [lotoku u ce-
tu. [Ipumenenue reopuu rpadoB npu 00y4eHUN MaTEMaTHKE.

IlpakTH4yeckue 3aHATUSA
IIpakTuyeckoe 3ansaTue 1.Tema: OOyueHue AMCKPETHON MaTeMaTHKE.
Yuebnuie yenu:TlokazaTb BO3SMOXKHOCTH UCIIOJIb30BAaHUS TUCKPETHOW MaTeMaTHKU B Mpogeccu-
OHAJILHOM JI€ATEIbHOCTH YUUTENSI MATEMAaTUKH.
OcHog6Hblie mepMmuHbl U NOHAMUA: TACKPETHAs MaTEMATHKa, BHEYPOUHAsl JEATENBHOCTD.

IIpakTnyeckue 3auaTHA 2-4. Tema:OcHOBHbIE KOMOMHATOPHBIE IPUHLIUIIBI U TIOHSTHS.
Yuebnvie yenu:Hayuutbcsi npuMeHATh KOMOWHATOPHBIE IPUHIIMITBI U CXEMbI TOBTOPHBIX U Oec-
MOBTOPHBIX BBIOOPOK.

OcHosHble mepMuHbl U NOHAMUA TIPUHIUI YMHOKEHUS, IPUHLINI CJIOKEHUS] KOMOMHATOPHKH,
HPUHIUI BKJIFOYECHUH U HCKIFOUYEHUH, TepecTaHOBKH, pa3MEIIECHUs, COUeTaHHsl, pa30nueHHMs.

IpakTnyeckue 3auaTHs 5-6. Tema: PekyppeHTHBIE COOTHOIICHHS.
Yuebnvie yenu:PaccMOTpeTh Cr1ocOObI PEIIEHHs PEKYPEHTHBIX COOTHOILICHUH.
OcHosHble mepmunbl U noHsamuA: 001Iee PElIeHne PEKyPPEHTHOIO COOTHOIIEHUS, TMHEHHOE pe-
KYPPEHTHOE COOTHOLIEHUE BTOPOTO MOPSAIAKA.

IIpakTnyeckoe 3ansiTue 7. Tema: PekyppeHTHbIE COOTHOIIECHUS.
Yuebnuvie yenu:PaccMOTpeTh BO3MOKHOCTH HCIIOIb30BAHUS UCTIONIB30BAaHUS METO/1A IIPOU3BO-
IAmuX QyHKIMHA U1 peleHns 3a1a4 JMCKPEeTHOW MaTeMaTHKU.
OcHosHble mepmunbl U NOHAMUA . TIPOU3BOJAIINE PYHKIIUU, METOJ] IPOU3BOIAILUX (DYHKIIMH.

IIpakTnyeckoe 3ansTue 8. Tema: DneMeHTHI TEOPHH I'padoB.
Yuebuvie yenu:PaccMoTpeTh BO3MOXKHBIE IPEJICTaBICHUS rpadoB B BUIe MATpUIHON (hopMme.

Ocnosnoble mMepMUHbL U NOHAMUA. MAaTPHULIA CMEKHOCTH, MaTpHUIlla MHIMACHTHOCTH.

IIpakTuyeckoe 3ansaTue 9. Tema: DeMeHTHI TeOpUU rPadoB.



Yuebnvie yenu:PaccMoTpeTh 3amauil Ha HAaXOXKJICHHUE SUICPOBBIX U TaMUJIBTOHOBBIX ITyTEH WU
[IUKIIOB B TIPUKIIAIHBIX 33a7a4ax.PaccMoTpeTh 3aauncBOIsIIMECsS K packpacke pedep U BepIIuH
rpada.

Ocnognbie mepmunbl U NOHAMUA. TyTh, LI€Nb, IPOCTasl LEMb, LMKI, IPOCTOW LMKI, 3ilJIepoB
[UKJI, TaMUJIBTOHOB LIUKJI, XPOMAaTUYECKOE YUCIIO, XPOMAaTUUECKUI UH]IEKC.

IIpakTuyeckoe 3anaTue 10. Tema: DnemenTsl Teopuu rpados.
Yuebnvie yenu:PaccMoTpeTsb 3a7aum, pelaeMple ¢ TOMOIIBIO CETEH.
OcHosHble mepMuHbl U NOHAMUSL: TIOTOK, CETh.

5. IlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecrevyeHUs AJIsl CAMOCTOSATE/IbHOI padoThl 00y4a-
IOLIUXCHA 110 JMCHUTIMHE

1. VBanos, b.H. Jluckpernas marematuka: AJropuTMsbl U mporpammsl. [TomaHbIi Kypce : yueOHOe
nocobue / b.H. Banos. - Mocksa :@usmatiut, 2007. - 407 c¢. - ISBN 978-5-9221-0787-7 ;
To xe [Dnexkrponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=75502

2. OCHOBBI TUCKpETHOW MaTeMaTuku: Kypc. // CoBpeMeHHas udpoBas oOpa3oBareibHas cpeaa
B P®: https://online.edu.ru/public/course?faces-redirect=true&cid=3742

3. OcHoBwl KOMOMHaTOpUKH: Kypc. // CoBpemenHasi nudpoBas oOpazoBarenbHas cpena B PO:
https://online.edu.ru/public/course?faces-redirect=true&cid=3663

4. OCHOBBI TMEPEUYHCTUTEIILHON KoMOMHAaTOpuku: Kypc. // CoBpeMeHHas mudpoBas odpa3oBa-
TenbHas cpena B PD: https://online.edu.ru/public/course?faces-redirect=true&cid=3740

3aganus 1J151 OPraHU3aluu CAMOCTOSTEIbHON PadoThI

Tema 1. O0yueHne 1MCKpeTHON MaTeMaTHKe
3aganue:
1. [ToaroToBka cooOieHUsI IO TeMaM: «3HadeHue JUCKPETHON MaTeMaTUKN», «J{uckpeTHas ma-
TeMaTHKa B IIKoJey, «JlucKkpeTHass MaTeMaTHKa Ha cayxk0e apyrux Hayk», «KoMmOuHaTtopuka B
IIKOJIBHOM KypCe MaTeMaTUKN»,
2. [loaroroBbTe TEMATUKY pedepaToB Il ydamuxcs 7-9 KIaccoB MO AUCKPETHOM MaTeMaTHKE.
3. [ToaroroBbTe TEMATHUKy HAYYHO-MCCIIEIOBATEILCKUX MPOCKTOB yist ydammmxces 10-11 kimaccos
M0 TUCKPETHOW MaTeMaTHUKe.
Pexomenoayuu x 6vinoninenuro. WUCIOIB30BATH JOTIOJHUTEIBHYIO JIMTEPATYPY, METOIUUYECKHUE
PEKOMEHJIALIMHU 110 TIOJITOTOBKE MYJIbTUMEIUUHBIX MPE3EHTALUH.
®dopmMa OTYETHOCTHU: COOOIIEHNE, TTPE3ECHTAIIUS.

Tema 2. OcHOBHbIe KOMOMHATOPHbIE IPUHIUIIBI U MIOHATHUS
3ananme: Pemuth 3a1aun.
dopMa 0TUETHOCTH: TTHCEMEHHAs padoTa.

1. 20 cryneHTOB 0OOMEHSITUCH pyKonoxaTusaMu. CKOJIBKO OBIJIO C/I€TaHO PYKOMOXKATHIA?

2. B osnexrpuuke 12 BaroHoB. CKOJBKO CYIIECTBYET CIIOCOOOB pa3MmelneHus 4 IMaccakXupoB,
€CIIM B OZJHOM BaroHe JI0JKHO OBITh He 0oJiee OHOTO Mmaccaxkupa’?

3. 10 crynenTtos, cpean KoTopbix A u B, ciydaifHbIM 00pa3oM 3aHUMAIOT o4epens B OMOIHO-
TeKy. CKOJIbKO UMEETCsl BAPMAHTOB PACCTAaHOBKHU CTYAECHTOB, Korja Mexnay A u B okaxyrt-
ca 6 CTyAEHTOB?

4. 4 nuanucra, 5 ckpunadeid u 6 GaSHUCTOB y4acTBYIOT B KOHKypce. CKOJIBKUMH CIIOCOOaMuU
KIOPHA MOXET 0TOOpaTh MO TPU MOOEIUTENS B KaXKI0H HOMUHAIIAHN?

5. U3 20 coTpyaHHUKOB JIaOOpPaTOPUH 5 YETOBEK JODKHBI BhIeXaTh B KOMaHIUPOBKY. CKOJIBKO
MOYKET OBITh PA3IMYHBIX COCTABOB OTHE3KAIOLIECH TIPYIIBI, €CIU TPU PYKOBOAUTEINS J1abO0-
paropuu ( 3aBeyIONIUii, €r0 3aMECTHTENb U IJIABHBIA WHXEHEP) OJJHOBPEMEHHO Ye3:KaTh HE
NOJDKHEI?


http://biblioclub.ru/index.php?page=book&id=75502
https://online.edu.ru/public/course?faces-redirect=true&cid=3742
https://online.edu.ru/public/course?faces-redirect=true&cid=3663
https://online.edu.ru/public/course?faces-redirect=true&cid=3740

6. V Bpaua 3 BHMJa OJHOTO JICKApCTBa, 2 BUJA — JIPYyroro u 4 BWaa- TpeTbero. B teuenue 9
JTHEH OH Kaxbli JCHb MpengaraeT 00JIbHOMY 1O OJHOMY JeKapcTBY. CKOTBKUMHU CIIOCO-
0amMUu OH MOJKET BBIICIIUTH O0JIBHOMY JICKApPCTBA?

7. CKOJBKUMH BO3MOXXHBIMHU CIOCOOAMH 3 HE3HAKOMBIX YEJIOBEKa MOTYT Pa3MECTHTHCS B 8
BaroHax 3JEKTPUUKH?

8. H3BecTHO, 4yTO 7 CTYCHTOB CAAJIM SK3aMEH MO0 MaTEeMaTHUKE Ha XOPOIIO ¥ OTINYHO. CKOJIb-
KHMHU CITIOCOOaMH MOTJIU ObITh MOCTaBJICHBIUM OLIEHKU?

9. Kaxmoro u3 6 CTyICHTOB MOXHO HANPABUTh ISl IPOXOXKJACHUS MPAKTUKH HA OJTHO U3 TPEX
npennpusaTHii. CKOIbKUMH Pa3INdHbIMU CIIOCO0AMH  3TO MOYKHO OCYIIECTBUTH?

10. Cxonbkumu cioco0aMu MOKHO COCTaBUTh HA0Op M3 6 MUPOXKHBIX, €CIIM UMeeTcst 4 copTa
MMUPOKHBIX?

11. CkonbKMMH CTIOCOOAMU MOKHO PaclpefenTh 4 KHUTH Ha TpeX MOJIKaxX KHWKHOTO mkada?
HaiiTi uncno cnoco00B pacCTaHOBKM KHUT Ha MOJIKAX, €CIIU MOPSIIOK UX PACIIONIOKEHHS Ha
MOJIKE UMEET 3HaYCHUE.

12. Ha npennpusitTun uMeeTcsl 3 BaKaHCUU JJIL MYXKYHH, 2- JUIsl )KEHIIUH U 4 BaKaHCUU, KOTO-
pble MOTYT OBITh 3aHSTHI KaK MY>XYMHAMU, TaK U KeHIIMHAMHU. CKOJIBKUMU CIIOCO0aMH MO-
T'YT BIOpaTh MECTO pabOTHI TPOE MYKUUH U JIBE KEHIIUHBI?

13. 3 100 cTyaeHTOB aHTIIMHACKUH SI3BIK 3HAIOT 28 yenoBek, Hemeukuid — 30, dhpaHIry3cKuii —
42, aHrIMHACKUA 1 HeMeuKkuil — 8, aHrnuickuil u gpaniry3ckuit — 10, Hemenkuii u QpaHirys-
CKHIl — 5, Bce TpH si3bIka 3HAIOT 3 yenoBeka. CKOJBKO CTYIEHTOB HE 3HAIOT HU OJHOTO U3
9TUX TPEX UHOCTPAHHBIX A3BIKOB?

14. Crapocra Kypca mpecTaB/II CISAYIOMUN 0T49eT 0 (PU3KyIbTypHOU pabore. Beero Ha Kypce
45 crynentoB. U3 HUX B (yTOONBHOMN CEKIIUU COCTOST 25 yenoBek, B 0ackeT6oabHOM — 30, B
nraxMaTHou — 28, 16 4enmoBeK 3aHMMAIOTCSI OJJHOBPEMEHHO B PyTOOIBHOM 1 0aCKeTOOIHHOM
cekuuu, 17 — B hyrOoNbHON U 11axMaTHOI, 18 — B OackeTOoNbHON U maxmaTtHOU. 14 yerno-
BEK 3aHUMAIOTCS BO BCeX Tpex cekuusix. [louemy oTder He ObLIT IPUHSAT?

15. Ckonbko cymecTByer 1ensix yucesn ot 1 10 1000, koTopble He enarcs HU Ha 5, HU Ha 77

®dopmMa OTUETHOCTHU: MUCbMEHHAas padoTa.

Tema 3. PekyppeHTHBIE COOTHOIIIEHUS
3ananue:
1. Haiitu oO1iee pelieHrne peKyppeHTHOTO COOTHOIIECHUS

a) f(n+2)=5f(n+1)+14f(n);
0) f(n+2)-2f(n+1)+6f(n)=0;
B) f(N+2)+4f(n+1)+3f(n)=0;
r) f(n+2)—4f(n+1)+13f(n)=0;
n) f(n+3)+3f(n+2)— f(n+1)-3f(n)=0;
e) f(N+2)+6f(n+1)+9f(n)=0;
x) f(N+3)+3f(n+2)-4f(n)=0;
3) f(N+3)=3f(n+2)-3f(n+1)+ f(n);
n) T(N+4)=4f(n+3)-6f(n+2)+4f(n+2)— f(n);
k) f(n+4)+ f(n+3)-18f(n+2)-52f (n+1)—40f (n) =0.
2. Haiitm 4acTtHOe pemicHuC PpPCKYPPCHTHOTO COOTHOWLICHUSA, YHOBJICTBOPSAIOIICC 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUSIM!
a) f(n+2)=9f(n+1)- 20f(n), f(1)=2, f(2)=5;
6) f(n+2)=5f(n+1)+24f(n), f(1)=3, f(2)=4;
B) f(n+3)=3f(n+2)-3f(n+1)+f(n), f(0)=0, f(1)=1, f(2)=4;
r) f(n+4)=4f(n+3)-6f(n+2)+4f(n+1)-f(n), f(0)=0, f(1)=1, f(2)=8, f(3)=9;
n) f(n+2)=3f(n), f(1)= -1, f(2)=0;



e) f(n+2)=9f(n+1)-8f(n), f(1)=% f(2)=4;

x) f(n+3)+3f(n+2)-4f(n+1)-12f(n)=0, f(1)=1, f(2)=2, f(3)=5;
n) f(n+3)=13f(n+1)+12f(n), f(1)=2, f(2)=-2, f(3)=4.
3. Jloka3aTh CaMOCTOSTEIHHO CICAYIOIINE CBOMHCTBA uncen PuboHayuu:
1. uU, +UUy +UgU, +...+ U, U, =U5,
2. WU, +UUg +...4+Uy Uy =US  —1

3.y +2u,+3u,+4u, +...+nu, =nu,, —U, 5 +2

n+3
4. Upim =Upg -Up +U Uy
5 nu, +(n-Du, +(N—-2)u, +...+2u, , +u, =u,,, —(n+3)

4. Pemmuth ypaBHEHUE:

1 2 3 _ Af ﬁ . x-3 _ . 3 4 2
a)Cl+6C2+6C3 =9x? —14X; 6)—— 7 =—-; B) A =xP_,;r) A°—2C! =3A2.
Al —C* 23
5. 3anucath pa3noKeHHe:

a) (14x)";  6) (W3++2)°; B) (2+243)*; 1) (1+3J2)*.

6. HaiiTu: a) mAThIi YWieH pa3IoKeHHS (a-— \/5)12 ; 0) IIeCTOH YJIeH pa3yIoKEHUs (2- \/E )9; B)

1\16
a —
. 3y 10 . x| .
cenpMoit e pasnoxerms (VX — \/») ; T) CPEOHUH YJIeH pa3jIoKeHus OnHOMa ” ;
X

1

m
1) TPUHAUATBHIA WIEH pa3iokKeHus £9X—E) , €I OMHOMHMHAJIBHBIN K03((UIMEHT Tpe-

ThCTO YJICHA Pa3JIOKCHHUSA PABCH 105,6) OHpeI[eJ'II/ITL HOMCEp TOr'0 4JICHa pPa3JIOKCHUA OuHOMa

21
/ a / b
[3 % + Tj , KOTOpBIA conepkuT a u b B oguHakoBbIX creneHsx;k) Cymma kodhurm-
a

m
2 o
€HTOB IIEPBOT0, BTOPOT'0 U TPETHETO WICHOB Pa3JI0KECHUS (X +;j paBHa 46. Haiitu uneH, He

coAepKaIui X.
7. HpeI[CTaBI/ITB B BUJI€ MHOI'O4JICHA
a) (X+y+1)*; 6) (c+d-2)°; ) (Xx—y-1°,
8. BLI‘{I/ICJ'II/ITB
1 1 1
.+
a)Z(k 1)(k+2) )Zk(k 13 45 5.6 9.10°

) Zk(k 13)

PeKOMeH()aZ/{UU K 6bINOJIHEHU0 . TOBTOPHUTH MaTepHuall JIEKIUM 1 MNPaKTUYICCKUX 3aHITHIA.
d)opMa OTYECTHOCTH: JOMaIIHAA MNCbMCHHAs pa60Ta.

Tema 3. PekyppeHTHBbIC COOTHOIICHHS: METO/ NPOU3BOAAIIUX (PYyHKIUI
3amanmue:
1. Ckonbkumu crioco0aMu MOKHO 3aMOCTUTh NMPSAMOYTOJIbHUK BBICOTHI | U JJIMHBI N, UC-
10JIb3YS IUIUTKH BBICOTHI 1 CIIEyIOINX BUIOB:



N oA A4 DN

B 5T0i1 1 crienyromux 3agayax iIMTKA BpalaTh HEIb3.
2. CKOJBKUMH CIIOCO0aMU MOYKHO 3aMOCTUTH MPSMOYTOJIBLHUK BBICOTHI | M JUTHHBI N, HC-
MOJIb3Ys IUIMTKUA BBICOTHI | CIEAYIONIUX BUIOB:

VoA AN NV

3. CKOJBKHMH CIOCO0aMH MOKHO 3aMOCTHTE MMpsAMOYT'OJIbHUK BBICOTBI 1 WUJJINHBI N, UC-
MMOJIb3YA MJIMTKU BBICOTHI 1 CJICAYIOIIUX BUAOB!:

AV N M &7 [

4. CKOJBKHMH CIOCO0aMH MOKHO 3aMOCTHTE MMpsAMOYT'OJIbHUK BBICOTBI 1 WUJJINHBI N, UC-
MMOJIb3YyA MJIMTKU BBICOTHI 1 CICAYIOIUX BUIOB!:

AV N AN £ X\

5. CKoJBKHMH CIOCO0aMH MOKHO 3aMOCTHTE MNPAMOYTOJIBHUK BBICOTBI 2u JUIMHBI N, uc-
MMOJIB3YA IJIMTKHU CICAYIOIHUX BUAOB!:

AV NN £ 0O =

6. CKOIBKHUMH CIIOCOOaMU MOKHO 3aMOCTHTE MMPAMOYTOJIBHUK BBICOTBI lu JUIMHBI N, UcC-
MMOJIb3YA IMJIIMTKU BBICOTHI 1 CIICAYIOIUX BUIOB:

AV N N L7

Pexomenoayuu k 6vinonnenuro: TOBTOPUTh MaTepra JEKIUNA U MPAKTUYECKUX 3aHATHIMA.
®dopmMa OTYETHOCTHU: MUCbMEHHAs JOMAIIIHSAS paboTa.

Tema 4. JnemeHTbI TEOPUU IpadoB
[Toctpoiite rpad oTHoIeHUs P, 3a1aHHOrO Ha MHOXecTBe X, €CIIu:
1) P: «uucino X MeHbLIE YHCTA Y», X= {1, 2,3,4,5}

2) P: «uncio X paBHO YUCIy y», X= {1, 2,3,4}
3) P: «UKCIIO X KPATHO YHCITY y», X= {2,3,4,6,9,12} :

Onpenenute BuA rpaga, ero NopsiaoK, HaWIUTe CTENEeHb KaKJJOW BEpIIMHBI, YHCIO BceX pedbep
rpada.

1. Hexkoropslii rpad) Obu1 HauepueH OJTHUM POCUEPKOM, IIPU ITOM B BEpLIMHE A Ka-
paHjai nmoosBas TpIKAbl. ONpenenuTe CTeNeHb BepIInHbl A, €Clii NPH BblUepYUBaHUU rpada
JBUKEHHE KapaHJala:

a) HE C Hee HaJyaJli U HE Ha Hell 3aKOHYMJIY;

0) HE ¢ Hee HaJYaJId, HO Ha HEeH 3aKOHUYMNJIH;

B) C HEE Ha4aji, HO HE Ha HEH 3aKOHYMJIN;

T') C Hee HaYaJIl ¥ Ha HeW 3aKOHYMIN?

2. [Toxaxxute, uro ecnu ObI B 33ajjau€ O CEMHU MOCTaxX YHUCIO MOCTOB ObLJIO ObI Ha
€MHMILY MEHBIIIE WM Ha eIMHUILYy OOJbIle, MOKHO ObLIO Obl COBEPIIUTH MPOTYIKY, MPOias Mo
KaX/IOMy MOCTY TOYHO OIMH pa3. Hapucyiite rpadbl COOTBETCTBYIOIIMX 3a/1a4U.

3. MOo>XHO M MPOTYIATHCA MO MapKy M €ro OKPECTHOCTSIM (CM. pUC.) TakK, YTOOBI
nepenes3Th yepe3 Kaxplii 3a00p pOBHO OJIMH pa3?

[TocTpotite rpad oTHOIIEHUS X=Y+2 MEXIY 2JIEMEHTAMH MHOKECTBA {— 311 2;3;4}.



4, [TocTpotite rpad oTHOMmIEHHS P: «c10BO X COCTOUT M3 CTOJIBKHX ke OYKB, UTO U
cioBo Y», 3aJaHHOTO Ha MHOXKeCTBe X={IoJe, Jie, peuka, JIyHa, I0M, CTOJI, CBET, MTUIIA, KHH-
ra}.

5. [Toctpoiite Tpad OTHOIIECHUS «Ierde, YeM», MEXKIY JJIEeMEHTAMH MHOXECTBA
A={kponuk, 3as11, codaka, TOPOCEHOK }, €CITM U3BECTHO, UTO 3asI] TsOKEIee COOaKH, KPOJIHMK JIeT-
4e MOPOCeHKa, a cobaka TshKelee MOopoceHKa. KTo M3 KUBOTHBIX CAMBIN JIETKHA M KTO CaMbIi
TSDKEJIBINA?

6. Ha pucyHke CrutomHbsIMu cTpeiaKaMu u3o0paxkeH rpad) OTHOIICHHUs «a Opat by, a
NYHKTHPHBIME — Tpad oTHOIIeHHs «a cectpa by. Hexoropsie cTpenku mpormymieHsl. BoccraHo-
BUTE HX.

_————»eb T

b 3 |
. '/;' \ " L /;"
T B T T T

7. MHuosxecTBO M wiieHOB ceMbH [1eTpOBBIX COCTOUT U3 OTIA, MATEPH U YETHIPEX Je-
teit: Mamm, Onu, Cepexxu u Cetsl. IlocTpoiite rpadsl OTHOIIEHUH «OBITH OpaToM», «OBITH
CECTPOi1», «OBITh MAaTEPHIO».

8. B OyTpUiKe, cTakaHe, KyBIIMHE U OaHKE HAXOASATCS MOJIOKO, TUMOHA/I, KBaC M BO-
na.

W3BecTHO, uTO:

1)Boaa 1 MOJIOKO HE B OYTHIIKE;

2)CcoCy/1 ¢ TMMOHAIOM CTOUT MEX/1y KYBITHHOM M COCY/IOM C KBaCOM;

3)B OaHKe HE JIMMOHAJ ¥ HE BOJIA;

4)cTrakaH CTOUT OKOJIO OaHKU U COCYy/la C MOJIOKOM.

Kyna nanura kaxnaast >KuJkoctb?

Vkazanue: B aTol 3a1ade pedb UIET O IByX MHOXECTBaX: MHOKECTBE COCYIOB U MHOKE-
CTBE JKMJIKOCTEH.

9. B copeBHOBaHusIX 10 BoJieiibony yuacTByroT 6 komana. Hapucyiite rpad, B koTo-
pPOM BepIIMHAMU SIBISIOTCS KOMaHbI, a peOpaMu — UTPBI, CHITPaHHbIE MEKIy KoMaHgamu. W3-
BECTHO, YTO CHITPAJIA CIAEAYIOIINE KOMaH/IbI:

AcD, F

BcC, F

CcB,D,EF

DcAC

EcC,F

FcA, B, C, E.

10. Haueprute nomonnenue rpada, n300pakeHHOTO Ha pUCYHKe. UeMy paBHO YHCIIO
pebep momHoTO Tpada?

5

11. OrnpeaenuTh XpoMaTHIeCKOE YUCII0 KaXKI0To Tpada.



o<y

[lepeuepkHyTh MaHHBIC 9 TOYEK YETHIPHMSI MPSMBIMH, HE OTpPHIBAs KapaHaall OT
JucTa 6yMarH.
(X1}
(X1}

13. Kakum HauMEHBLIMM YHUCIIOM JIMHUN MOYKHO IE€PEYEPKHYTh HIECTHAAATh TOYEK,
00pa3yromux TOYCYHBIN KBaIpaT?

14. Pacnonoxwure 10 Toyek Ha 5 oTpe3Kax Tak, 4TOOBI HA KaXKJIOM OTpe3Ke ObLIo 1o 4
TOYKHU.

15. BBIsICHUTB, CKOTBKUMH CIIOCOOAMHU TPEX CIIOPTCMEHOB MOXHO PACHpPENENIHTh IO
Tpem mectaM. ([IpousmrocTpupoBath pelieHue ¢ noMoIIsko rpad-aepesa.)

16. Ha oxgnoit maneHbpKo# maaHeTe KWK TIM3UKU. Y TOBOpMIIM OHM MeX 1y cOO0M Ha

cBoeM si3bIke. A 3Hanu oHM Beero 3 OykBel: T, S, O. Kakue cioBa MOIIM COCTaBUTh TSIM3UKHU U3
3TuX OykB? CKOJIBKO BCEro CJIOB ObUIO B UX S3bIKE, €CIIM KaXK/10€ CIIOBO MOIJIO COJIEp’KaTh HE
Oonee 4 OykB?

17. CKONBKO YeTBHIPEX3HAUHBIX YHCEN MOKHO COCTaBHUTh U3 1udp a) 1, 2, 3, 4; 6) 0,
1, 2, 3, mpu ycinoBuH, 4To HU(GPHI B 3aIMCH YMCIIA HE TOBTOPSIFOTCA?
18. 3anuinuTe Bce TPEX3HAUHBIE YUCIIA, KOTOPbIE MOXKHO COCTaBUThH U3 nudp 1, 2, 3,

4, 5 Tak, 4TOOBI YHCJIO COTCH OBUIO MEHBIIIEC YKCIIa JNECATKOB, a YHCIIO JSCATKOB MCHBIIIC YUCIIa
SJINHMII.

19. Toproser, xuByumii B ropoge A cobupaercs nocetuts ropoaa B, C u M. Pac-
cTositHue Mexay roponamu TakoBel: AB=120 km, AC=140 km, AM=180 kM, BC=70 xm,
BM=100 kM, CM=110 kM. HaliTu kparyailiinii HUKJINYECKUI yTh U3 ropojaa A, IpOoXOAsAIIui
4yepe3 TpU ApYyrue ropoja.

20. CKOJIBKMMH CITOCOOaMH MOXKHO 00pa3oBaTh ceMU3HAYHOE Yuciio u3 mudp 0 u 77

21. JlaHbl TpH MOHETHI, OZJHA U3 HUX (alblINBas U OHA Jierue, uem japyrue. Kak c mo-
MOIIBIO OJHOTO B3BEIINBAHUS ONPEICIIUTh (albIINBYI0 MOHETY.

22. Jansl 4 MoHeTH, oHAa M3 HUX (anmpmmBas, oHa Jerde, yeM apyrue. Kakum
HAaWMEHBIIIUM YHCJIOM B3BEIIUBAHUN MOKHO OTMPENETUTh (haIbITMBYIO MOHETY?

23. HmeroTcs aBa cocyna BMECTUMOCTBIO 3 71 1 5 1. Kak ¢ moMOIIbI0 3THX COCY/IOB

HaJUTh U3 BOJOMPOBOAHOTO KpaHa 4 nuTpa Bojbl? (Pemmts 3agady nBymst ciocobamu.)
Pexomenoayuu k 6vinonnenuro: TOBTOPUTH MaTeprai JEKIUNA U MPAKTUUECKUX 3aHATHMA.
®dopma OTYETHOCTHU: MUCbMEHHAs JOMAIIHSSI padoTa.

6. ®oH1 OLCHOYHBIX CPEACTB /I NMPOBEJCHUs TEKYylero KOHTPOJIsl, IPOMEKYyTOYHOH aT-
TecTalUM 00y4AUIUXCA M0 JUCHHUILINHE

q)OH)I OICHOYHBIX CPCACTB IJIA MPOBCACHHUA TCKYLIECTO KOHTPOJIA, HpOMG)KyTO‘IHOfI aTTe-
cTallu NpUBCACH B IIPUIIOKCHUU.

7. IlepeyeHb OCHOBHOM U IONOJHUTEJIbHON YUeOHOI JJUTEepaTypbl, HEOOXOAUMOM 1JIs1 0CBO-
C€HUS AMCHUIIMHBI.

IlepeyeHb OCHOBHOM JIUTEPATYPbI
1. Mansnes, U. A. JluckperHas maTeMartuka : yueObHoe nmocoobue ais By3oB / M. A. Manbres. —
3-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 292 c. — ISBN 978-5-8114-8615-1. —



Texcr : omekTpoHHblii /  Jlane @ 21eKTpoHHO-OMOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/179040

2. CymormaroB, C.B. JluckpeTHas MaTeMaTHKa : Yy4eOHHK M MHPAaKTHKyM Ui BY30B /
C. B. Cynonnaros, E. B. OBunnHuKOBa. — 5-€ U3., uctp. u gon. — Mocksa : M31aTenscTBo
IOpaiir, 2022. — 279 ¢. — (Bricmee oopa3zoBanne). — ISBN 978-5-534-00871-5. — Texker :
AJICKTPOHHBIN /l OO6pazoBaTenbpHas wiaropma Opaiit [caiit]. —
URL: https://urait.ru/bcode/488927

3. llleBenes, 0. I1. luckpernas matemaTrka : yaueoHoe mocodue / FO. I1. IlleBeneB. — 4-¢ u3.,
crep. — Cankr-Ilerepoypr : Jlans, 2022. — 592 ¢. — ISBN 978-5-8114-4284-3. — Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTeUHAS cuUcTema. — URL:
https://e.lanbook.com/book/206510

IlepedyeHb 1OMOJHUTENBHON JIUTEPATYPDI:

1. T'amkos, C. b. JluckperHnas maremaThka. Y4eOHUK A By30B : yueOHUK 1y By30B / C. b.
[NamkoB. — Cankr-IlerepOypr : Jlans, 2022. — 456 c. — ISBN 978-5-8114-8691-5. —
Texkct : oamekTpoHHBIH /  JlaHb :  3JeKTpoHHO-OMOMMoreyHas cucrema. — URL:
https://e.lanbook.com/book/193306

2. I'mcun, B. b. JluckpeTHas MaTtemMaTuka : y4eOHUK W TpakTUKyM it By3oB / B. b. ['mcun. —
Mockaa : U3natenbctBo FOpaiit, 2022. — 383 ¢. — (Bsicmiee o6pazosanue). — ISBN 978-5-
534-00228-7. — Texkcr : anekTpoHHBIN // OOpa3oBarenpHas miatdopma FOpaiit [calT]. —
URL.: https://urait.ru/bcode/489055

3. uckpernass maremaruka : ydeOnoe mocobue / W.II. bomomypuna, T.M. OrpriBaHKuHA,
0O.C. AparmoBa, T.A. Orypuosa ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoii ®@enepa-
un, OpenOyprekuii ['ocynapcTBennsiii YHuBepcuret. - Openoypr : OI'Y, 2016. - Y. 1. - 108
c. - bubnuorp. B xu. - ISBN 978-5-7410-1579-7 ; To xe [Dnexrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=467106

8.IlepeueHnb coBpeMeHHBIX NPOdecCHOHANBHBIX 023 JaHHBIX, MH(GOPMAIIMOHHBIX CIIPABOY-
HBIX CHCTEM

Bce obyuaronuecs odecnieueHsl JOCTYIIOM K COBPEMEHHBIM NPOoQecCHOHaIbHBIM 0azam
JaHHBIX U NHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM, KOTOPBIE MOJIJIEKaT OOHOBIICHUIO ITPU
HEOOXOIMMOCTH, YTO OTPAXKAETCS B JIUCTAX aKTyaJlM3allui pabounx Mporpamm.

CoBpeMeHHbIE TPodecCHOHAIbHBIE 0a3bI JAHHBIX:
1. ®denepanbhbiii mopran "Poccuiickoe oopazopanue’: www.edu.ru
. "YuauBepcuterckas 6ubnmoreka online" http://biblioclub.ru/
. DnexkTponHas oubnmoreunas cucrema "HOpait" http://urait.ru/
. ObpazoBarenbHbIe pecypcsl cetn MaTeprer http://edu-top.ru/katalog/
. MOCKOBCKHI1 IEHTP HEMPEPHIBHOIO MaTeMaTHYECKOro oopasoBanus: https://mccme.ru/
. HaninoHanbHblll OTKpBITHIN yHUBEpcUTET "UHTYHT". Maremarnka: Kypcsl:
https://www.intuit.ru/studies/courses?service=0&option_id=20&service_path=1
. JluckpeTHas matematuka: pecypcbl. // Mnpopmannonnas cucrema "EanHoe OKHO A0OCTyMa K
obpazoBarensHBIM pecypcam: http://window.edu.ru/catalog/resources?p_rubr=2.2.74.12.56
8. OcHOBBI TUCKpeTHOM MaTteMaTuku: Kypc. / CoBpeMeHHas 1udpoBas oOpa3oBaTenbHas cpea
B P®: https://online.edu.ru/public/course?faces-redirect=true&cid=3742
9. OcHoBbl KOMOMHaTopuku: Kypc. // CoBpemeHHas mudposas oOpa3oBaTenbHas cpena B PO:
https://online.edu.ru/public/course?faces-redirect=true&cid=3663
10. OcHoBBI nepeuncnuTenbHol KoMOMHAaTOpuKU: Kype. // CoBpeMeHHas nudposas oOpazoBa-
tenbHas cpeaa B PD: https://online.edu.ru/public/course?faces-redirect=true&cid=3740
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NudopmaninoHHblie CIPABOYHbIE CHCTEMBbI:


https://e.lanbook.com/book/179040
https://urait.ru/bcode/488927
https://e.lanbook.com/book/206510
https://e.lanbook.com/book/193306
https://urait.ru/bcode/489055
http://biblioclub.ru/index.php?page=book&id=467106
http://www.edu.ru/
http://biblioclub.ru/
http://urait.ru/
http://edu-top.ru/katalog/
https://mccme.ru/
https://www.intuit.ru/studies/courses?service=0&option_id=20&service_path=1
https://online.edu.ru/public/course?faces-redirect=true&cid=3742
https://online.edu.ru/public/course?faces-redirect=true&cid=3663
https://online.edu.ru/public/course?faces-redirect=true&cid=3740

1. ITouckoBsle cucteMsbl: https://yandex.ru/ , https://www.google.ru/

2. Ilpuknannas maremaruka: CripaBOYHMK MaTeMaTudeckux Gopmyit. [Ipumeps! u 3agaun ¢ pe-
mwenusmu: http://www.pm298.ru

3. Mup matematudeckux ypaBHenwuit: http://eqworld.ipmnet.ru/ru/pastime/puzzles.htm.

9. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOIi 1JIs1 OCYLIeCTBJIEHHs 00pa-
30BaTEJIbHOIO MPoIecca Mo JUCHUIINHE

Jlnst ocylecTBICHUsT 00pa30BaTEIbHOTO MPOIecca MO AUCIHUIUIMHE UMEETCSl B HATMYUU CIIC/y-
I0Ias1 MaTepUATbHO-TEXHUYECcKas 0aza:

Ayauropuu IIporpamMHoe obecnieueHue

- yueOHas aymurtopusi g TpoBeneHus | OnepanmoHHas cuCTeMa
yueOHBIX 3aHATHII no aucuuniuue, | [[akeT OQUCHBIX IPUIIOKEHMH
OCHAaIIIEHHAs! KOMIIBIOTEPOM C BBIXOJIOM B bpaysep Firefox, fnnexc
WHTEPHET, MYJIbTHMEINA TIPOSKTOPOM;

- TMOMENICHHEe i1 CaMOCTOSITENbHON pa-
00Thl 00YyYarOMMXCs, OCHAIICHHOE KOM-
IBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO
noJkJtoueHus: k cetu Murtepuer u odec-
MEYCHUEM JOCTYyNa B 3JEKTPOHHYIO HH-
dbopMaIrmoHHO-00pa30BaTENbHYIO Cpeay
ITTY;

- CIICHUAIM3UPOBAHHAA aAyAUTOPUA  JJIA
MpoBeJeHUS NabOpaTOpHBIX pPabOT TIo
TUCITUILIINHE,

OCHaIlleHHast Ha0OpOM peaKTUBOB U Jia-
0opaToOpHOTO 00OPYIOBAHMS;

10. O0y4yeHne MHBAJIMI0B H JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 30POBbS

[Tpu HeoOxonuMocTH paboyasi MporpaMMa JUCHUILUIMHBI MOXKET OBITh aJalTHpOBaHa i obec-
neyeHus: o0pazoBaTeIbHOI0 Mpollecca MHBAJIMIOB M JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
310poBbs. [yig 3Toro Tpedyercs 3asBiIeHUE CTYJeHTa (ero 3aKOHHOTO MPECTaBUTENS) U 3aKIIO-
YeHHE TICUX0JI0ro-MeAnKo-neaarornyeckoit komuccuu (IIMIIK).

e
ABTOpBI (COCTaBUTENH): K..-M.H. o / Bricokoc M.U.

K.¢.-m.H.Kazakosa B.E. M

[Iporpamma ogoOpeHa Ha 3acenanuu kadenpsl MmaTemMaTuku U dkoHomuku 20.05.2022r., mpoTo-
Kot Ne8

3aB. xadeapoit Kamenckux H.A.
A.


https://yandex.ru/
https://www.google.ru/
http://www.pm298.ru/const.php
http://eqworld.ipmnet.ru/ru/pastime/puzzles.htm
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MMPOMEKYTOYHO ATTECTALIUA
MO JUCHUIJIMHE
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1. UHauKaToOpbl 10CTHKEHUSI KOMIeTeH NI

KO,I[ 1 HAUMCHOBaHHCKOM-

HanmenoBanune HHAUKATOPAOOCTHIKCHUA KOMIICTCHI NN

TIETCHITNH
VYK-1. Cnocoben  ocy- | YK-1.1. JlemoHcTpupyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO MU
HIECTBIISATh  TOUCK, KPUTH- | KPUTHYECKOTO MBIIIJICHUS, apTYMEHTHPOBAHHO (GOPMUPYET COO-

YeCKUM aHalu3 W CHHTE3
uH(pOpMaIlUK,  TPUMEHATH
CHUCTEMHBIN MOIXO JJISI pe-
IICHHUS MOCTABJICHHBIX 3a7a4

CTBEHHOE CYXJICHHUE W OICHKY HH(OpMaIuu, mpuHUMaeT 00oc-
HOBAHHOE PELICHHUE.

VYK-1.2. [Ipumenser norudeckue (HOpMbI U TPOLETYPHI, CIIOCO-
OcH K pedIeKCUH TI0 TIOBOAY COOCTBEHHOU U UY)KOUW MBICTUTEIb-
HOM JIeSITeIIbHOCTH.

YK-1.3. Ananusupyer UCTOYHHKH MH(OPMAIIH C LENbIO BHISIB-
JICHHS X TPOTHBOPEUYHI U TIOUCKA JIOCTOBEPHBIX CY)KICHUN.

IIK-1. CnocobeHn ocBanBaTh
U WCIIOB30BaTh TEOPETHYC-
CKHC 3HAHUS W TIPaKTHYC-
CKHC yMCHHS W HaBBIKU B
IpeIMETHOM 00sacTH 1pu
penieHMH  TpodecCHoHab-
HBIX 3a]1a4

IK-1.1. 3Haer CTPyKTypy, COCTaB M JUJAKTHYECKHE EIUHHUIIBI
MpeAMETHOM 001acTH (MPEnoaaBaeMoro MpeIMeTa).

IIK-1.2. YMeeT ocymecTBIATh OTOOP y4EOHOTO COAEpKaHUS ISt
€ro peajn3alii B Pa3IMuHbIX (OpMax 00y4eHHUsSI B COOTBETCTBUU
¢ tpeboBanuamu PI'OC OO.

IIK-1.3. JleMoHCTpUpyeT yMeHHE pa3padaTbiBaTh pa3IUYHBIC
(GOpMBI y4eOHBIX 3aHATHUN, MPUMEHSITh METOJBI, IPUEMBI H TEX-
HOJIOTUM 00y4YeHUs, B TOM 4Hciie THPOPMAIIMOHHEIE.

2. Onucanne noka3sareJsieil 1 KpuTeprueB OLCHUBAHUS KOMIIETEHIMIA HA Pa3/JIMYHBIX ITanax
ux (popMupoBaHMS, ONIUCAHNE IKAJ OLleHMBAHUS

OreHkKa ypoBHSI OCBOCHHSI KOMIIETEHIIMU Ha Pa3HBIX dTamax ux GOpMUPOBAHUS MPOBOIUT-
csl Ha OCHOBE AU((HEepeHIIMPOBAHHOIO KOHTPOJIS Ka)/I0r0 MOKa3aTelsi KOMIETEHLUN B paMKax
OIIEHOYHBIX CPEACTB, IpuBeAeHHBIX B POC.

OrneHkKa «OTJIIMYHOY, «XOPOIIO0Y, «3aYTEHO» COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO OCBO-
€HUSl KOMIIETEHIIMHM COTJIACHO KPUTEPUSAM OIEHUBAHUS, MPUBEICHHBIX B TAaOJHIIE K COOTBET-
CTBYIOILIEMY OLICHOYHOMY cpeAcTBY. OlleHKa «y10BJIETBOPUTEIBHO», «3aYTEHO» COOTBETCTBYET
0a30BOMY YPOBHIO OCBOCHHUS KOMIETEHIIMH COTJIACHO KPUTEPHSIM OIICHUBAHMSI, TPUBEICHHBIX B
TabJIMLlE K COOTBETCTBYIOLIEMY OILIEHOYHOMY CpelAcTBY. OIeHKa «HEYAOBIETBOPUTEILHOY,
«HE 3a4TEHO» COOTBETCTBYET MOKA3ATENI0 «KOMIIETEHIMSI HE OCBOCHA.

Nen/n | HaumeHnosa- Kpatkas xapakrepuctuxa ouenod- | Ilpeacras- Kpurepun oneHnBanus
HHE OIICHOY- HOT'O Cpe/icTBa JICHHE olie-
HOTO CpefCcTBa HOYHOTO
CpeacTBa B
doHIe
Oyenounvle cpedcmea 0iist NPOGeOeHUst MeKYWe20 KOHMPOJisL
1 IIpoBepouHast | KOHTPOJIBHOE MEPONPUSITHUE 11O 3aaHus - 01 0 10 49,9 % BBINONHEHHBIX
pabo- yueOHOMY MaTepHaly OTAeIbHOM IpOBEPOU- 3aJlaHui — HEYJIOBJIETBOPUTEIBHO;
Ta(moKa3aTeNb | TeMbl JUCIMILIMHEL 3aqadeii pa- HBIX paboT - oT 50% 10 69,9% - ynoBieTrBopu-
KOMIICTCHIIMM | OOTBI SBJISIETCS MPOBEPKA BIIAJACHUI TEJEHO;
"Bnanenue") CTYJEHTA 10 OTJEJIbHBIM TEMaM. - ot 70% no 89,9% - xopouio;
- 0T 90% 1o 100% - oTM4yHO
2 CamocTtos- KonTponbHoe  MepompusiTie 1O | 3aAaHUs - ot 0 10 49,9 % BBINOJTHEHHBIX
TenbHas pabo- | yaeOHOMY Marepuany OTIENBHON | caMOCTOs- 3aJJaHUi — HEYAOBJIETBOPUTEIHHO;
Ta TEMBl JAWUCIUIUIMHBI, COCTOSIIEEe B | TEIBHBIX - o1 50% 1o 69,9% - ynosneTBopu-
(mokazareins BBIMIOJTHEHUH OOydYaromummMcst Iis | paboT TEJIbHO;
KOMIIETEHIIUM | PACKPBITHSI CTENEHH  OBJIAJIEHUS - ot 70% mo 89,9% - xopoo;
"Vmenue") KoMIeTeHIMHA. 3amadeil  paboThI - o1 90% mo 100% - oTimaHO
SIBJISIETCSL  3aKpeIieHue ydeOHOro
MaTepuasia, a TaKXKe MpOBEepKa




yMeHI/Iﬁ CTyACHTa MO OTACJIbHbIM
TCMaM.

Coobuienue
(mokasarenb
KOMITETEHIIH
"Branenue)

CpPEJICTBO, MO3BOJISIOIICE OI[CHUTh
CHOCOOHOCTh 00YYAIOIIErocs
MUCHMEHHO H3JIaraTh CYTh MOCTAB-
JICHHOH MPOOJIEMBI, CAMOCTOSITEb-
HO TPOBOJIUTH aHAJIN3 3TOM MPO-
GJIEMBI C UCIIOB30BAHUEM AHAJIH-
THUYECKOT'0 HHCTPYMEHTAPHS COOT-
BETCTBYIONUICH TUCLIUILUIHHBL, [e-
JIaTh BBIBOJIBI, 0000IIaroIre aB-
TOPCKYIO TO3HUIIHUIO 1O MOCTABJICH-
HOM Ipo0eme

TEMBEI  CO-
o01eHnit

1) cooTBEeTCTBHE COACPKAHUS
MICbMEHHOH paboThI €€ Teme, moJ-
HOTa PacKpbITUS TeMBI (OIleHKa
TOT0, HACKOJIBKO COJICpIKaHNe
MMCbMEHHON paboThl COOTBETCTBY-
€T 3asBJIEHHON TEME U B KaKOil Me-
pe TeMa pacKpbITa aBTOPOM);

2) aKTyalbHOCTB UCIIOJIF30BaHHBIX
HACTOYHUKOB (OIIEHKA TOTO,
HAaCKOJIBKO COBPEMEHHHI (110 To1aM
BBIITyCKa) UICTOYHHUKH, HCTIOJIB30-
BaHHBIE TIPH BBINIOJIHEHUN paboThI);
3) ucnonb3oBanue npodeccuo-
HaJIbHOHM TEPMUHOJIOTUH (OIIEHKa
TOT0, B KaKoi Mepe B paboTe oTpa-
JKeHBI IPO(ecCHOHANILHBIE TEPMHU-
HBI U TIOHSITHUS], CBOHCTBEHHBIE TEME
paboTh);

4) rpaMOTHOCTh TEKCTa (OLIEHKA
TOT0, HACKOJIBKO BJIAJICET aBTOP
HaBBIKAMH ITHChbMa B COOTBETCTBUH
C rpaMMaTHYECKUMH HOPMaMH
s3bIka. [IpoBepka TekcTa Ha Haju-
YHe rpaMMaTHYECKUX OLIMOOK,
ynotpebieHue mMTaMIoB, TO €CTh
M30UTHIX BRIPOKCHHIA; yioTpeoIie-
HHE CJIOB-TIAPAa3UTOB; OMINO0YHOE
CJI0BOOOpa30BaHuUE; OIHUOKH B 00-
pa3oBaHUU CIOBO(POPM; OIIHOKH B
MYHKTYalluy | T.I1.);

5) HaIM4Yue COOCTBEHHOTO OTHO-
IIEHHs aBTOpa K paccMaTpuBacMon
npobneme/TemMe (HaCKOJIBKO TOYHO
1 apTyMEHTHPOBAHO BBIPAXKEHO
OTHOIIIEHHE aBTOPa K TEME MUCh-
MEHHOI1 paboThI):

Mo KaxAOMy KPUTEPHUIO BBICTABIIS-
eTCsl IIpe/IBapUTENIbHAs OlICHKA 32
COOOIIIeHNE TI0 TTIEPEUNCIICHHBIM
MpU3HAaKaM:

- 0T 0 10 49,9% BBIIOJHESHHOTO
3aJlaHusl - HE 3aYTEHO;

- 50% no 100% BBINOJHEHHOTO
3aJaHusl - 3a4TEHO

Oy

eHOUHble CpedCcmBa 0iisl NPOBedeHUst NPOMENCYMOYHOU

ammecmayuu

3auer
(rokasareb
KOMITETEHIINH
"3nanue")

KOHTPOJILHOE MEPOIIPUSITHE, KOTO-
poe NMPOBOJMTCS O TUCIUILTHHAM
B BHJIE, IPEAYCMOTPEHHOM y4e0-
HBIM IINIAHOM, IT0 OKOHYAaHHUH UX
n3ydeHHsl. 3aHITHE ayUTOPHOE,
MpoBOIUTCA B hopMe yCTHOM Oece-
IIBI C 0OyJaromuMcs.

BOIPOCHI
IS IOITO-
TOBKH K 3a-
4eTy

OrieHka "3a4TeHO" noswviuiennblil
YPOBEHbBBICTABIISIETCST 00YJaroIIe-
MYCsl, €CII OH YCBOMII TIPOrPaMM-
HBIM MaTepuall, ociIeI0BaTeIbHO
€ro u3JaraeT B MUCbMEHHOH pabo-
T€, YMEET CBSI3bIBATH TEOPHUIO C
MPaKTHKOM, CIIpaBisieTcs ¢ 3aa4a-
MH, BOIIPOCAMH M APYTUMH BUIAMU
MPUMEHCHHUS 3HAHUM, HE JIOIyCKas
CyIIECTBEHHBIX HETOYHOCTEH, Mpa-
BIJIBHO MPUMEHSET TCOPETUICCKHE
MOJIOKCHHUS TIPU PEIICHUH MTPAKTH-
YECKHX BOIPOCOB U 33]1a4, BIAJCET
HEOOXOIUMBIMU HABBIKAMH U TIPU-
€MaMH X BBIOJIHEHHSI.

OrneHka «3aumenoy -6az3o6wiil ypo-




6eHb BBICTABISIETCS 00yYaronemMy-
Cs1, €CJI OH YCBOWJI IIPOTPaMMHBIH
Marepual, MOXeT UMETh 3aTpyHe-
HUS B T10CJIE/IOBATEIILHOCTH U3JI0-
JKCHUS MaTepraa, B OCHOBHOM
CIpaBIISIETCS € 3a/1a49aMH, BOIIPO-
caMH U IpYTUMH BHAAMH IIPHMEHe-
HHS 3HAaHHH, TOIYyCKaeT HETOYHO-
CTH, B OCHOBHOM IPaBUIILHO IIPU-
MEHSET TEOPETUISCKUE TIOJIOKEHHS
IPH PEIICHUH IPAKTHYECKUX BO-
IPOCOB U 3aJa4, BlIaJeeT Heo0Xo-
JMMBIMU HaBBIKAMH U ITPUEMaMHU
UX BBIIIOJIHEHUS], HO JIOITyCKaeT
HETOYHOCTH.

OreHka "He3auTeHO" BBICTABIACT-
cs o0ydarolieMycsi, KOTOpbIil He
3HAET 3HAYUTEIbHOUN YacTu Mmpo-
TPaMMHOTO MaTepHaia U He MOXKET
IPaMOTHO U3JI0)KUTBH BOIPOCHI OH-
JeTa, TOIyCKaeT CyIeCTBEHHBIC
OImMOKH, C OONBITUMHE 3aTPYIHECHHU-
SIMH BBITTOJTHSACT IIPAKTHYECKUE
3aaHMs.

3. TunoBble KOHTPOJIbHbIE 32JaHUSI W/MJIU UHbIE MaTepUaJbl JJI NMPOBEJAeHUs] TEKYLIero
KOHTPOJIsl, NMPOMEXKYTOYHO! AaTTecTAUMU, HeOOXOAMMBbIe /Jisi OLEHKH 3HAHWI, yMEHWI,
HABBIKOB M/WJIM ONBITA IeATEJIbHOCTH, XapaKTepu3yIuX 3Tanbl GopMUPOBAHHUS KOMIIe-

TeHIHI B poLecce 0CBOeHUsI 00pa30BaTeIbHOM POrpaMMBbl

[Tpu ucnonb3oBaHUM B 00pa30BaTEIbHOM MPOLIECCE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
Joruii npumensiercs miatdopma Zoom.ru, a taxxxe SUOC I'TTYVY https://dis.ggtu.ru/.

3a11amm IJISl MPOBEACHUSA TEKYIIECI0o KOHTPOJIA 3HAHMH

CamocrosiTesbHas padora 1
Bapuanm 1

1. Haiitu hopMyity cyMMBI N HEPBBIX YIEHOB TIOCIEN0BATENLHOCTH f (n) = n2 —on.

2
2. HaiiTi 4eTBepTBIii UlleH Pa3IokKeHuUs (\/5 - 3\/ <”Jl2 \)1 .

3. PewnTh ypaBHeHne 5C§ = C::' Y

4, IIpencraBuTh B BUJE MHOTOWICHA (a2 +a—+ \/5 + 1)5 .

Bapuanm 2

1. Haiitir hopMyiTy CyMMBI N TIepBEIX wieHOB nocaegoBatensrocti 1 (N) = 2n? —7n .

llO

2. HaiiTi ceapMoii wieH pAa3I0KEHUS 3 X——=

Jx

3. PewnTh ypaBHeHHEe C):f + C)% =15(X — 1).

6
4, [IpencraBuTh B BUJE MHOTOWICHA (a -2+ %) .




CamocrosiTesibHas padoTa 2.
Bapuanm 1

1. Haiitu o6uiee pelenne peKyppeHTHOTO COOTHOIICHHMS:

a) f(n+2)=11f(n+1)—30f(n);

6) f(n+2)+49f(n)=0;

B) f(n+3)+5f(n+2)—4f(n+1)—20f(n)=0.
2. Haiitu pewenne pekyppentHoro coornomenus f(n+2)=9f(n+1)—20f(n), ynosie-
TBOPSIOIICE 3aJ]aHHbIM HadaabHbIM ycroBusiM f(1)=2, f(2)=5.

Bapuanm 2
1. Haiitu o6uiee pelenne peKyppeHTHOTO COOTHOIICHHMS:
a) f(n+2)=5f(n+1)+14f(n);
6) f(n+2)+36f(n)=0;
B) f(n+3)+3f(n+2)—f(n+1)—-3f(n)=0.
2. Haiitu pewenue pexyppentoro cootnomenunss f(n+2)=5f(n+1)+24f(n), ynosne-
TBOPSIIOIICE 3aaHHBIM HadanbHbIM yeroBusM f(1)=3, f(2)=4.

IIpoBepounas pa6ora 1.

Kakue u3 3Tux Guryp Mo»xHO BBIYEPTUTH OJJHUM POCUEPKOM, HE OTPbIBask KapaHjaala oT Oymaru
U He 00BO/Is ABAXKABI OJMH U TOT € y4aCTOK pUCyHKa?

AN
NZAN

pHe. 1 puc.2 piic.3

puc.d pHe.S pHC.6

e 7 pHC. 8 pHc, 9






CoNoR~wWNE

/\

P

.
puc.21 pue.22 phc.23

Tembl coo0IeHH I
3HaueHUE TUCKPETHOW MaTEMATUKHU
JluckpeTHas MaTeMaTHKa B LIIKOJIE
JluckpeTHas MaTeMaTHKa Ha CIIy)KOe IpyruxX HayK
KomOuHaTopuka B MIKOJIBHOM Kypce MaTeMaTHKU
Anroputm Kpackana
JKanHble anropuT™el
3agaua 0 MaKCHMAaJIbHOM TOTOKE B TPAHCIIOPTHOW CETH
3agaua KOMMUBOSDKEPA U €€ pellieHHe METOI0M BETBEH U IPaHuI]
3aaya 0 Ha3HAUYEHUAX

33}13![]/[7[ AJIS MPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmuun

BOl'[pOCLI AJIs MOATOTOBKH K 3a49€TYy

1. PexyppenTHbIe cooTHOMIEHHS. OCHOBHBIE TIOHSATHS.

2. UYucna GuboHauyu U X CBONCTBA.

3. OcHoBHbIE TIOHATHS TeopuH rpadoB (nceBaorpad, MmyabTurpad, rpag U UX OpUEHTUPO-
BaHHbBIC aHAJIOTH).

4. Teopema o cymme creneneit BepiinH rpaga u ee cienctsue.lloarpad.

S. Koneunsie rpagur. Crenenb BepuinHbl rpada.

6. N3omopdusm rpados.

7. MapmipyTsl, IIMKJIBI B HEOPUEHTHPOBAHHOM Tpade.

8. [TyTu, KOHTYpBI B OPUEHTHPOBAHHOM Ipade.

9. WHEHbIE PeKYpPPEHTHBIE COOTHOIICHHUS C MIOCTOSTHHBIME KOA((UIIMEHTaMH.

10.  OOmiee pemieHne peKyppeHTHOTO COOTHOILIEHHs BTOporo nopsaka. Cioyyail pa3iuuHbIX
KOpHEH.

11.  Pemenue TUHEHHOr0 PEeKyppeHTHOI'O COOTHOIIEHUsI BToporo nopsaka. Ciyyail paBHBIX
KOpHEH.

12.  JluHeilHble pEeKyppeHTHBIE COOTHOLICHHS C MOCTOSHHBIMU KO3((UIIMEHTaMH MOopsaKa
BbIlIE BTOpOro. Cirydaid pa3IMyHbIX KOPHEN.

13.  Cnydaii paBHBIX KOpPHEW XapaKTEPHUCTUUYECKOTO YPaBHEHHUS PEKYPPEHTHOI'O COOTHOIIE-
HUS TTOPS/IKA BBIIIIE BTOPOTO.

14.  Lenouncnennsie pynkun. [Tousrue nenoit pynkun. Hyam nenbix ¢oyHKIMM.

15.  Psaner u pynkuuu Hupuxie. [IpousBoasimye GyHKINH.

16. Beenenune B acumnroTndeckue Metoasl. CUMBOIIBI ~, 0, O.

17. CaoiicTBa OMHOMHUAIBHBIX KO3 (UIIUEHTOB

18.  Tpeyronbuuk [lackans.

19. CBs13p OMHOMUANBHBIX KO3 uiinenToB ¢ ynciamu Gubdonavyun. buaom HeroToHa.

20.  INonmHomuaneHas Gpopmyna.

21.  Meroasl CyMMUPOBaHUS: PEKYPPEHTHBIN METOI.

22.  Mertonabl CyMMHUPOBaHUS: METOJI IEPETPYNIIUPOBKH CIIAraeMbIX



23. Meroasl CyMMUPOBaHUS: TEOMETPUUECKHI METO/I.

24.  Meronbl CyMMHUPOBAHUS: CYMMHPOBAHHUE C TOMOIIBIO PEKYPPEHTHBIX COOTHOIICHUH.
25.  3amaum, NpUBOIAIIUE K PEKYPPEHTHBIM COOTHOIICHUSAM. 33/1a4a O KPOJINKaX.

26.  3ajgaum, NPUBOJSIINE K PEKYPPEHTHBIM COOTHOIICHHM. 3a1a4a O JIAAbsIX.

27.  3amaum, NpUBOJAIINE K PEKYPPEHTHBIM COOTHOIICHUSIM. 3a/1a4a O IPBITYHE.

28.  Yucna ®uboHaYYu B TEOMETPUHU

29.  IIpoGnema msTH Kpacok.

30.  T'mmoTe3a YeThIpeX KPacoK.

CxeMa c0OTBETCTBHS THIIOBBIX KOHTPOJILHBIX 32JaHUIl U OlleHUBAaeMbIX 3HAHMH,
YMeHHUIi, HABBIKOB H (MJI1H) ONBITA AeATeJIbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (hop-

MHUPOBAHUS KOMIIETEHIIUI:

KOI[ 1 HAMMCHOBAHUCKOMIICTCHII N

HaunmMmenoBanue nHauka-
TOPaJAOCTHKEHUS KOM-

Tunosoe KOHTPOJIbHOC 3aIaHUEC

VK-1. CnocobeH ocyliecTBiasTh MO-
UCK, KPUTHUUYECKUH aHAJIU3 U CHHTE3
UH(pOpMaLUK, IPUMEHATh CUCTEMHBIN
MOJXO JJIsi PEUICHHs MTOCTAaBJIEHHBIX
3a7a4y

[1K-1. CnocobeH ocBauBaTh M HC-
H0JIb30BaTh TEOPETUYECKHE 3HAHUS U
[PAKTUYECKHE YMEHHUS U HaBbIKU B
OpeIMETHOM 00JacTu IpU pPELICHUU
npoeccuoHaNbHBIX 3a7a4

TICTCHITNH
BoIpocs! AJisi MOATOTOBKHU K
VK-1.1 3a4ery
[K-1.1 CamocrosTenbHas padota 1
VK-1.2 Borpocsl ,HSJZI{ ;{T()z[rOTOBKH K
MK-1.2 Y
caMmocTosiTenbHas pabora 2
VK-13 Bormpockl 1131:111 gTozIFOTOBKH K
MK-1.3 4

[TpoBepounas pabora




