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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.0.14 [TuckpeTHasi MaTeMaTHKa OTHOCHUTCS K 00s13aTesTbHOM yacTi 00pa3oBaTebHON

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

¢yHOameHmanbHble
3HAHUS1, NOAYYEHHbIe
8 obnacmu
mamemamuyecKkux u
(unu) ecmecmeeHHbIX
Hayk, u
ucno/b308amb ux 8
npogeccuoHanbHol
dessmeabHOCMU

obaacmu mamemamuueckux u
ecmecmeeHHbIX HayK, 6a30eble
meopuu u ucmopuu
OCHOBHO20, meopuu
KOMMYHUKayuu; 3Haem
OCHOBHYI0 MEPMUHO/A02UI0
OIIK-1.2: Ymeem
ocyujecmensimb nepeuyHbilil
cbop u aHanuz mamepuana,
UHMepnpemuposamb
pasnuyHble Mamemamuyeckue
06BeKmbl

OIIK-1.3: Umeem
npakmuueckuti onbim pabombi
C pewieHueM CMaHOapmHbIX
Mamemamuueckux 3a0ay u
npumeHsiem ezo 8
npogeccuoHanbHol
desimenbHOCMU

MemoOobl OUCKpemHoU

mamemamuku.

OIIK-1.2:

Ymeem

cmpoumb U usyuams
OucKpemHble Mamemamuyeckue
MoOenu 04151 peuleHus
pacuemHbix u

uccne0o8amenbCKux 3aoau.

OIlK-1.3:

Hmeem npakmuueckuii onbim
npumeHeHus Memooos
duckpemHoll MameMamuxu 0/
peweHust paciemHbix u
uccne0oeamenbCKux 3a0au

adaausa allCermelX cucmem.

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NMPOMeKyTOYHOH
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: AydumopHast
npumeHsmb NO/0X}CEeHUs U KOHYenyuu 6 3Haem ocHo8Hble NoOHAMUS U KOHMpOo/bHasi paboma 3quém:

Tpakmuueckas 3adaua

OK3aMeH:
KoumposnbHble
80NpOoCh!

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OyHas
O011as TPy/J0eMKOCTBD, 3.€. 6
Yacos o yue0HOMY IJIaHY 216
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 64
- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIe PaGoThI) 48




- KCP 3
caMocTosTe/IbHasA padoTa 56
IIpomexyTo4yHas arrecTanysa 45

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (paaaeﬂam) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HaumeHoBaHue pa3fiesioB U TeM JUCLIATIMHBL Bcero B TOM UMCJ/Ie
(wacen) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C Ipero/iaBaresiem),
Yackl U3 HUX
3aHATHS CamocrosTenbHas
CeMHUHapCKOro paGora
3aHATUA THNA o6yuarowyerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero Hacel
TUMa 3aHsATHs/abopa
TOpHBbIe
paboThI), Uacel

0 0 o} 0 o}

¢ i i o ®

0 0 0 0 0
Tema 1. Besenue 12 2 5 7 5
Tema 2. Teopust MHOXKeCTB 24 10 7 17 7
Tema 3. KombuHaTopurka 16 5 5 10 6
Tema 4. Anrebpa JIoruku 29 9 10 19 10
Tema 5. BeezieHre B MaTeMaTU4YeCKYIO JIOTUKY 17 6 5 11 6
Tema 6. HauanbHble IIOHATHS Teopyur rpadoB 19 9 5 14 5
Tema 7. HeoprieHTHpOBaHHbIe rpadbl € UKIaMU 1 03 LIUKJIOB. 24 10 7 17 7
Tema 8. OpueHTHpOBaHHbIe Tpadbl 11 5 2 7 4
Tema 9. DKcTpemasnbHbIe 33/jauul U a/ITOPUTMBI Ha rpagax. 16 8 2 10 6
Artrecrauus 45
KCP 3 3
HWtoro 216 64 48 115 56

CojepkaHue pa3/ie/ioB M TeM AUCIUIUTAHBI

Tewma 1. Beepnenrie. OCHOBHbIE TIOHSITHS JUCKPETHOM MaTeMaTUKU. BU/ibl TeopeM U MeTO/bI JOKa3aTenbCTB:
1IeTI0YKa PacCy’KJeHui, OT IPOTUBHOT O, TTOJTHAsI MHAYKI[US, HeTlo/THasi MHAYKIWs. [loka3aTensCTBO METOZOM
MaTeMaTHh4YecKoi UHAYKLIUU TOX/eCTB, YTBePKJAeHU 0 eIMMOCTH BbIpaXkeHUi, HepaBeHCTB U (hOpPMYJI N-bIX

YJIeHOB UKCJIOBBIX MOC/Ie/I0BATETLHOCTEH, 3a[JaHHBIX PEKYPPEHTHBIM CIIOCOO0M.

Tema 2. Teopust MHOXeCTB. [ToHsATHe MHOXECTBA, CTIOCOOBI 3a/laHKSI MHOXKECTB, OTHOILIIEHHUST MEXKTY
MHOXeCcTBaMH. TeopeTUKO-MHOKECTBEHHbIE OMepal[di Hajl MHOXXeCTBAMU, UX U300paskeHUs Ha JjarpaMmmax
Oiinepa-BenHa. OCHOBHBIE 3aKOHBI anreOpbl MHOXKeCTB. [ToHSITHe MOIITHOCTH MHOKECTBa, Teopema KaHTopa o
HecueTHOCTH. [To/]MHOXKeCTBa, pa30MeHUs U TIOKPBITHS, TeOpeMa 0 MOITHOCTH OyJieaHa. TTpsiMoe Mpou3BeieHue
1 ero cBOMCTBa. brHapHbBIe OTHOIIIEHNs, UX BU/BI U CBONCTBA. PYHKIMS KaK UaCTHBIN C/Tyuaii OMHapHOTO

OTHOLLIEHHST; CIOPBeKTUBHbIE, UHbeKTUBHbBIE 1 OMeKTHBHbIe oToOpakeHusi. Kputepuii cyiriecTBoBaHusi 06paTHOM
¢yHkuun. OTHOLLEHNST S5KBUBA/IEHTHOCTH Y TIOPsIJKa, Ararpamma Xacce.




Tema 3. KombuHaTopuika. [IpaBuia cyMMBI U TIpou3BeieHus. [lepecTaHOBKY, COUETAHUS C TIOBTOPEHUSIMH 1 Oe3
TIOBTOPEHUH, pa3Mell|eHHsI C TIOBTOPeHUsIMU U 6e3 TIoBTopeHui. TeopeMa 0 MOMHOMHATBLHBIX KO UIeHTaX.
dopmyiia BKIFOUEHUH U UCKMIoueHud. BriHoM Hbl0TOHA, CBOYiCTBa OMHOMUAIBHBIX KO3 dHUIMEHTOB;
Tpeyro/jbHUK [Tackans.

Tema 4. Anrebpa iorvku. DjieMeHTapHble OyieBbl PyHKL[MM OT OZfHOM U /IBYX NepeMeHHBIX, CyIl{eCTBEeHHbIe U
¢uKTHBHBIe TIepeMeHHble. DYHKLUM anreOpbl IOTUKY, UX KOMWYeCTBO.. DjieMeHTapHble 0ysieBbl (QyHKLUM OT
O/THOM ¥ AIByX MepeMeHHbIX. PopMyJibl anreOpsl 1oruky. Cyrneprio3uliys 0y/ieBbiX (GyHKLUMA, TOPSII0K
nericteuil. CBOMCTBA 371eMeHTAPHBIX Oy/eBbIX (DYHKIIMH (OCHOBHBIE 3aKOHBI anreGpbl JIOTHKH). [IBOMCTBEHHBIE
¢yHkmu. TeopeMa JBOHCTBeHHOCTH. [IpUHIUT [BOHCTBEHHOCTH. TeopemMa 0 pa3/oykeHnH Oy/ieBbIX (QyHKIUH
1o nepeMeHHbIM. HopMmasbHele popMbl anreOpbl JIOTUKU: COBeplleHHas AW3bIOHKTUBHAS U COBeplleHHast
KOHBIOHKTHBHas1 HopManbHble opmbl (CAH®, CKH®). ITonmuHOMBI XKerankiHa. CriocoObl X TIOCTPOEHUS.
YTBep>KAeHus 0 3aMKHYTOCTH K/IaCCOB MOHOTOHHBIX (QyHKLWH U HYHKLWH, COXpaHSIOMX KOHCTaHTy. Knacc
CaMO/IBOMCTBEHHbIX (QYHKLMM. JleMMa o HecaMo/BoWcTBeHHOW GyHKIMU. Kiiacc MOHOTOHHBIX YHKLMI.
JlemMa o HeMOHOTOHHOM yHKUMU. Knacc nuHeliHbix GyHKOMA. JleMMa o HenmHelHOM (yHkmu. [ToHOTa
cuctembl OysieBbIX (DYHKLIWH, KpUTepHUii MOHOTHI (Teopema ITocta). [TonsaTHs 6a3uca U MpeoHOro Kacca B
anrebpe soruku. CreficTBUS U3 TeopeMsl ITocTa o cocTaBe 6a3uca v Tpe/TIoHBIX K1accax.

Tema 5. BBesieHre B MaTeMaTHuecKyto JOrUKy. [IoHsATHe BbICKa3bIBaHUS, JIOTUUECKUe CBSI3KH, (POpMYJIbl
JIOTWKY BBICKa3bIBaHUM. PaBHOCU/IEHOCTD YOPMYIT JIOTUKY BBICKa3biBaHUI. OCHOBHBIE PABHOCUIBHOCTH. BUp
(hopMy1 JIOTMKY BbiCKasblBaHMM. Ba)kHeilie TaBTos10ruu. [1paBuibHbIe pacCysK[eHusl U UX CXeMBI.
KocBeHHbIe MeTO/IBI IOKa3aTeibCTBa. CoCTaB/ieHUe JTIOTHUeCKUX (POpMYyJI 1o BbICKa3biBaHUSIM. [IpobieMa
pa3pelrMOCTH B JIOTHKE BbICKa3blBaHUW U MeTO/bI ee pellleHUs. MeTog, pefiyKI1ii [IPOBePKU TOXKAeCTBEeHHON
WCTUHHOCTH (hOPMYJIBI JIOTUKH BbICKa3bIBaHUM. JIOTHUecKre CXeMbl M MX peaii3aliyisi C TOMOIIBI0 Oy/ieBbIX
dbyukumii. CuHTe3 cymMMaropa.

Tema 6. HauanbHble oHsiTist Teopuu rpadoB. KpaTtkve cBefieHysi U3 UCTOPUY BO3HWKHOBEHUS Teopuy Tpados.
Oripegenenuie rpacda. Obnacty npumMeHeHus: Teopuu rpadoB. Crioco6bl 3a7iaHusT HEOPHEHTUPOBAHHbBIX TPpadoB.
Crenenu BepiunH. OcHOBHasi TeopeMa Teopuu rpa)oB u ee ciefcTBre. Bribl HEOpHEHTHPOBAHHBIX IpadoB.
Hononuenue K rpady. ITogrpads! u ux Bugpl. Onepaiyy Hag rpadamu. MapIupyThl, Liely U LUK/IbL B rpade.
CsoiicTBa MapLIpyTOB U IMK/I0B. CBsA3HOCTE rpahoB. MaTpulia CBSI3HOCTH ([JOCTHXKUMOCTH). Yncsio
MaplIpyTOB B HEOPHEeHTHPOBaHHOM rpacde. Kpurepuii cBsisHocTH rpada. Teopema 06 orjeHKe urcia pebep
rpaca uepe3 uKCI0 BEPIIVH 1 YKC/I0 KOMIIOHEHT CBS3HOCTH. MOCTHI U pa3zieisitoiiye BepIurHbl. [1pr3Haku
MocTa. BepiiHHast u pebepHast cBsisHOCTH. N-cBsi3Hble rpadsl. CieficTBHe U3 TeopeMbl 00 orleHKe urca pebep
rpaca uepe3 yKC/I0 BEPIIVH 1 UKC/I0 KOMITIOHEHT CBS3HOCTH. PaccTosiHus B rpade. [luameTp, pafuyc U LieHTp
rpacda. Msomopdusm rpacdos. ANropyTM™ pellieHys 3aiad Ha orpeieneHre n30Mop¢HbIX rpados. TeopeMsbl 0
KOJIMYeCTBe TTOMeUYeHHBIX Tpad)oB C P BePLIMHAMU U C P BepIIMHAMU U  pedpamu. AcuMnToTrueckas hopmyra
[Notia A1t yKcia HeroMeuyeHHbIX rpadoB.

Tema 7. HeopreHTHpOBaHHbIE rpadbl C IIUK/IaMM 1 0e3 LUK/IoB. [[ukioMaTHueckoe uncio. Teopemsl 0
KoymuecTBe pebep B CB3HBIX rpadax ¢ uKIamMu 1 6e3 1UK/IoB. HeopueHTHpOBaHHBIE (CBOOOJHBIE) /1epeBbsl.
Kopupoanue fiepeBbeB. Matpuunas Teopema Kupxroda o fepeBbsix. KonuecTBo NoOMeUYeHHbIX [iepeBbeB C P
BepinrHaMHu. OCHOBHBIE CBOWCTBA CBOOOAHBIX ZiepeBhbeB. By jonbHBIe rpadul. Kputepuii qByzomsHOCTH rpada.
k-ponbHble Tpadbl. DinepoBsl U 10y3iiepoBsl rpadbl. Kpurepuii cyijecTBoBaHus B rpade 3inepoBoi Hernu.
Teopema Diiniepa 06 3iinepoBbix rpadax (KpuTepuit sitiepoBocTy Tpada). PerieHue 3ajauu 0 KeHUTCOEPTCKUX
MocTtax. Teopema 006 orleHKe uKc/ia 3i1epoBbix rpadoB. [aMUIbTOHOBBI Tpadbl, OLIEHKA WX YKC/Ia. 3ajaua
KoMMUBOsDKepa. CpaBHeHHe 33/jau OThICKaHUs 511/1epPOBbIX U FaMU/IbTOHOBBIX LIUK/IOB. [loCcTaTOUHbIe YC/IOBUS
raMIJIbTOHOBOCTH rpada: TeopeMsl Jupaka, Ope u XBartasa, He00X0/IMMOe yCIOBHe raMUATbTOHOBOCTH Tpada
(o pazpmensiromux BepiiuHax rpada). [aHapHbie rpadbl, oljeHKa UX uncia. [Togpa3duenue v CTATUBaHUe
pebep. Kputepuu nnanapHoct# rpados: Teopemsl [TonTpsirtHa-Kypatosckoro 1 Baruepa. Teopema o



KOJIMYeCTBe IpaHeli CBSI3HOTO MJIaHAPHOTO Tpada U ee ciieicTBUs. BepiinnHHas 1 pebepHast packpacku rpados.
XpomaTHJecKoe YMC/I0 U XpPOMaTHUeCKUH UHAEKC, X OIleHKU. [TpobsiemMa yeThIpex Kpacok. Victopus ee
BO3HMKHOBEHHS U pelleHrs. Teopema o0 5 Kpackax.

Tema 8. OpuentupoBanHbie rpadsl. OprueHTHpOBaHHEBIe rpadbl U X BUAbl. OCHOBHAs TeopeMa TeopuH rpagoB
Ju1st oprpacoB. CBsi3b ¢ O6MHapHBIMU OTHOIIEHUsIMU. Cr10c00b!I 3a/jaHsi OpUEHTUPOBAHHbBIX TpadoB. MapIpyThl,
MIyTH U KOHTYpHI B oprpacde. CBoiicTBa nmyTel U KOHTYpOB. YMC/I0 OpUeHTUPOBaHHBIX MaplLIpyTOB B oprpade.
Kpurepuii cymectBoBaHusi KOHTypa B oprpade. CBsi3HOCTE oprpadoB U ee BU/Ibl. KOMIIOHEHTBI CU/TBHOMN
cBsisHOCTU oprpada. KonzeHcauys oprpada. BouncieHre MaTpuL AOCTH)KUMOCTH U CUJIbHOM CBSI3HOCTH.
AnropuT™ BBIZIESIEHHs] KOMIIOHEHT CHJIBHOM CBS3HOCTH B oprpade. OprueHTUPOBaHHbIe, YIIOPSJOYeHHbIe U
OvHapHble fjepeBbst. CBOICTBA OPUEHTHPOBAHHBIX /l€PEBbEB.

Tewma 9. DKcTpeManbHble 33/jlaui U alropuUTMbI Ha Tpadax. HesaBucumoe MHOXeCTBO BeplIMH. BepiirHHOe
YMCJIO He3aBUCUMOCTH U ero OLIeHKU. AJITOPUTM IOCTPOEHUsI He3aBUCUMOI'0 MHOKeCTBa BepIluH. [ToHsaTue
KJIMKY rpada. B3auMocBsi3b 3a1a4 0 K/IMKe U 0 He3aBUCHMOM MHO>KeCTBe BepIIvH. He3aBrcrMOe MHOXeCTBO
pebep (mapocouetanue). PebepHoe unciio HezaBucuMocCTH. [TocTpoeHre HanbOIIBILIETO TTAPOCOYETAHHS
MEeTO/IOM uepeayromuxcs erneii. [IoKpbIBaroIiie MHOKeCTBa BepIIvH U pebep. TeopeMbl 0 CBSI3U UKCeT
He3aBHCUMOCTH U MOKPBITHI B 00111eM cityyae U 151 AByjobHOro rpada. O6xozp! rpadoB. AITOPUTMBI ITOUCKA
B IIMPHUHY U r1yornHy. Teopema o TIOMCKax B LIMPHUHY U IMIyOWHY. AITOPUTM TIOMCKa MUHUMA/TBHOTO MapLIpyTa
B HeHarpy»keHHOM (op)rpade. AJITOPUTMBI BbI/leIeHUs Si/IepOBa LIUKJ/IA U Si/1epOBOH LIeTH B CBSI3HOM
mynbTurpade. [ToctpoeHre ocToBa MUHUMaIbLHOTO Beca. AnroputMmel [IpuMa v Kpackana. 3agaua o
HaX0’KJeHWY MUHUMATbHOIO MapIIpyTa B Harpy>keHHoM oprpade. Airoputm [IedKcTphl.

Ha npakTrueckyx 3aHsaTHsX 6osiee OAPOOHO U3yUaeTcs MPOrpaMMHBIN MaTepuas B MIOCKOCTH O0TPaboTKU
MpaKTUUeCKHX YMEHUI 1 HaBBIKOB U YCBOEHHS CJIeAYIOLIUX TeM:

1. AnropurMm EBkmuia. MeTo/ibl ZloKa3aTenbCTB MaTeMaTUUeCKUX yTBepxkIeHu. [loKa3aTenbCTBO TOXK/AEeCTB U
YTBEP>K/|eHUH 0 e TMMOCTHA MeTO/IOM MaTeMaTuueckou uHAyKiuu (MMU).

2. [loka3aTenbCTBO METOAOM MaTeMaTHUeCKOi NHAYKIMYA HePaBeHCTB U (POPMYJT N-bIX WI€HOB UMC/IOBBIX
TI0CJIe/I0BaTeIbHOCTEH, 3a[JaHHBIX PeKYPPEHTHBIM CIIOCOOOM.

3. Anrebpanueckye orepalyy TeOpUd MHOXKECTB. [InarpaMMel Diiiepa-BeHHa.

4. 3aK0oHBI anredpbl MHOXKECTB U WX TIPUMEHEHHE [I/is YIIPOIIEeHUS BEIPAayKeHHUH. MOITHOCTh MHOXKECTRBA.
Bynean. Ilpsimoe ripori3BefieHNe.

5. Pa3buenrie MHOKecTBa. [IpsiMoe rpou3Be/ieHre U OMHAPHbBIE OTHOIIEHs. BH/ibl OMHAPHBIX OTHOIIEHHUH.

6. KoHuTtposibHast paborta 1o teme “MeTo/; MaTeMaTUUeCKOH MHAYKLUU. Teopusi MHOXKeCTB”. TTpUHIUTIBI
CJIOKEHUSI M YMHOXKEHHSI B KOMOMHATOPHKe.

7. CoueTaHusi ¥ pa3MellleHus C IOBTOPeHUsIMU U 0e3 TIOBTOPEeHHIA.

8. Burom HeloToHa; pa3brieHs, BKIIOUEHUST U UCKTFOUeHUSI.

9. KonrposnbHasi pabora o Teme “KombuHaroprka”. CyiiecTBeHHbIe U (DMKTHBHBIE TlepeMeHHble (hyHKIi
anre6pbl JIOTUKH.

10. Tabmurpb! ucTrHHOCTH. JIBoticTBeHHbIe hyHKIMU. CH®, CKHD.

11. TomiHoMBI JKerankrHa. BakHeiie 3aMKHYThIe K/IaCChl aareOpbl TIOTHKH. JIeMMBI O
HeCaMO/JBOMCTBEHHOW, HEMOHOTOHHOM U HeTMHeHHON (MYHKIUsX. IT0/THOTa cUCTeMBI Oy/1eBbIX (hYHKIIHM.

12. Teopema IlocTa 0 ¢yHKLMOHANBbHON NOHOTe. Basuckl B cucteme noruyeckrix QyHKLWHA.

13. KoHTpoJsibHast paboTa 1o Teme “Anrebpa JIOTUKK”.

14. ®opmybl JIOTUKY BbICKa3bIBAaHUN U UX BU/IBI.

15. TIpob6siemMa pa3perMMoCTH B JIOTHKE BBICKa3bIBAHUM U METO/IbI ee pelieHus. [IpaBUIbHOCTE PacCyKAeHHH.
16. KonTposibHas paboTa 1o Teme “JIorvka BbICKa3bIBaHUH .

17. Crioco6s1 3aganus rpadoB. OcHOBHast TeopeMa TeOpHH rpados.

18. Onepauuu Hag rpadaMy. MapIiipyThl, Ljenu U UKL B rpadax. Cesi3Hble rpadbl.

19. BepiminHas u peGepHasi CBsI3HOCTE rpadoB. Paccrosinus B rpade. Mi3omopdusm rpacos. Pa3pessl B rpade.



20. lepeBbsi. [IByAONbLHBIE, 3i1IePOBBI ¥ TAMUILTOHOBBI I'Padbl.
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21. KontponsHas pabora o Teme “HeopreHTHpOBaHHbBIE rpadbr”.
22. ITnanapueie rpadsl. Packpacka rpagos.

23. OpueHTUpOBaHHbBIE IrPadBbl.

24, DrcTpeMasbHbIe 33/1auM U alTOPUTMBI Ha Tpadax.

4. YueOHO-MeTOoaNUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3a/laHUSIM /IS TEKYIlero KOHTPOJIsi ¥ TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJeHHBIM B II. 5.

1. MMaBnoB U.C., XapueBa A.A. COOpHHK 3aJau 10 JUCKPETHOW MaTeMaTHKe // YueOHO-MeToruecKoe
nocobue. — Hxuuit HoBropoa: Hiwkeropogckuii rocynuepcuret, 2017, 52 c.

2. TTaBnoe 1.C., XapueBa A.A. COOpHUK 3a/jau 10 TEOPUH KOHEUHBIX TpadoB // YuebHO-
MeToAuueckoe nocobue. — Hrxuuii HoBropoy: Hrkeropogckuii rocyHuBepcuret, 2022, 72 c.

5. @OoHJ OLEHOUYHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILIMHE (MOJYJII0)

5.1 TunoBble 3afiaHus, He00X0JUMBbIe /ISl OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUSA:

5.1.1 TunoBrble 3afiaHusA (OLEHOYHOE CPe/ICTBO - AyAUTOPHasi KOHTPO/IbHAsA padoTa) A/if OLeHKHU
copmupoBaHHocTH KomneTeHnuu OITK-1:

BapwuamnrT 1.

1. I3 rpynmiel B 11 yenoBeK BBIOMPAIOT YeThIPEX YUACTHUKOB 3cTadeThl. CKOMBKUMHU CIIOCOOaMU MOYKHO
PaCCTaBUThL CIIOPTCMEHOB TI0 3Taram 3cTadeThl, eC/TH Ha 3aK/TIOUUTEe bHBIN 3Tal eCTh JIUIIH 2 PeTeH/1eHTa?

2. B cTyjeHuUeCKol rpyrirne, cocTosier u3 20 yeioBeK, MpU BLIOOpe CTApOCThI TPYIIHI 3@ BhIIBUHYTYIO
KaHAWJATypy TIPOroJiocoBanu 12 uesioBek, IPOTHB — 6, BO3epKaauch — 2. CKOJBKUMH CTIOCO0aMK MOTJIO ObITh
TIpOBeJieHO TaKoe TOJI0CoBaHue?

3. CKOJIbKO Tpex3HauHbIX Urcesl, Je/sIuxcs Ha 3, MOYKHO CcOCTaBUTh U3 tudp 0, 1, 3, 5, 7, ecmu Kaxkaoe 4uciio
He JIOJDKHO CO/lepKaTh OZMHAKOBBIX IUdp?

Bapuanr 2

1. [Iea mouTanboHa A0/mKHBI pasHecty 10 vcem o 10 agpecam. CKOBKUME criocobamu OHH MOTY'T
pacrpeziesIMTh paboTy, eI KaXK/bIi MOUTaTbOH JOJDKEH JOCTABUTL He MeHee 4 TIHCeM ?

2. Ha cknage xpansrcst 20 map 60trHOK 41-10, 42-r0 1 43-r0 pa3mMepoB. CKOBKO BO3MOYKHO Pa3/TMUHBIX
KoMOUHaIMi pasmepoB O0THHOK (Harmpumep, 5 map 41-ro pasmepa, 11 map 42-ro pa3mepa u 4 napsl 43-T0
pa3Mepa; HUUeM WHBIM, KpOMe pa3Mepa, Napbl 00TUHOK YT OT Apyra He OTJMYaroTCs)?



3. B maxmaTHOM TypHHpe y4acTBYIOT 8 11aXMaTHCTOB TPeThero pa3psifia, 6 — BTOPOro u 2 nepBopaspsiAHUKa.
OripefieniTe KOJIMUECTBO TAKUX COCTABOB I€PBOTO TYPa, YTOOBI IIIaXMaTHUCThI OJHOM KaTeropuy BCTPeUyaanch
MeXXay coboit (LBeT GUryp He YUUTHIBALTCS).

Kpurtepuu oneHnBaHus (0OL[eHOYHOE CPe/ICTBO - AYANTOPHAsA KOHTPO/IbHasA padoTa)

Ouenka Kpurepun onjeHMBaHUsA

Bce komneTeH1[uM (4acTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaBjieHa
VCHUITJIMHA, C(OOPMHUPOBAHBI Ha OBHE He H1)Xe «IIpeBOCXOaHO»

HPEBOCXOHO AucK , Chopmup yp p JIHO»,

HpOAeMOHCTpI/IPOBaHLI 3HAHUA, yMeHHH, BJ'IaAeHI/IH 110 COOTBeTCTByPOLL]I/IM

KOMIIETEeHLIMSIM Ha YPOBHe, BhIllIe TIPeJyCMOTPEHHOTO IIPOTPaMMOiA.

Bce komnieTeHIMY (YacTH KOMIIeTeHLIMH), Ha OpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa
OTJINYHO JUCLIMTUIMHA, CPOPMHPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0/THa KOMITeTeHIUsI ChOpMHPOBaHa Ha YPOBHE «OT/IUUHO».

Bce kxomneTeH1[UM (4acTH KOMIIeTeHLUM), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa
OueHb XOpOLLO JUCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», IIPU 3TOM
XOTsI ObI 0/JHAa KOMITeTeHIMsI CHOPMHUPOBaHAa Ha YPOBHE « OUEHb XOPOILIO».

Bce komrereHiuy (4acTv KOMITeTeHIIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
XOpOILO JUCLIUTUTAHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl
0/lHa KOMITeTeHLUs1 CHopMUpOBaHa Ha YPOBHE «XOPOLIO».

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPLIX HarpaBjieHa
JVCLMIIMHA, C(OPMUPOBaHbI Ha YPOBHE He HIXKE «Y[0B/IETBOPUTENBLHO», TIPU
OBJIETBOPUTE/ILHO

YA P 3TOM XOTs1 ObI O/IHa KOMITeTeHLMs1 ChOpMHUPOBaHa Ha YPOBHE

«YAO0BJIETBOPUTE/IBHO».

Xorst 6bI 0fiHa KOMIIETEeHLHs1 CPOPMUPOBAHA HA YPOBHE «HEY/IOBIETBOPUTEIHHO»
HEeY/I0B/IETBOPUTE/TLHO A . opmHp P YA P ’
HY O/IHA U3 KOMITETEHL{Mi He COPMUPOBAHA HA YPOBHE «IIIOXO».

TJI0XO Xorts1 66 0/fHa KOMIIeTeHLIMsI CYOPMHUPOBAHA HAa YPOBHE «TIIOXO».

5.2. OnucaHue MIKa/I OlleHUBAaHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHIIMHE NPU MPOMEe)XXYTOUHOMN
arrecTanuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b

chopmu Hey/A0BJIeTBOP Y/I0OBJIETBO O4YeHb
IJI0X0 Xopoio OT/IMYHO MpeBOCX0JHO
pOBaHH HTe/IbHO PHTE/IBHO X0poIIo

OCTH
KoMIeT
eHIUH
(uHUK
aropa
ROCTHK He 3aUTeHO0 3a4TeHO
eHus
KoMIIeT
eHIHIT)




YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o N 3HaHMH B
3HAHUN MuHMMabH | 3HaHUH B oBneme YpoBeHb
TEOpPeTHYECKOT0 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, N
3HAHWH HIDKe o 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMa/bHBIX 9 rporpamMme obneme,
3HaHUS | OL|EHHUTH MOJIHOTY . 3HaHWH. rporpamme ylolem
N TpeboBaHMiA. TIO/IrOTOBKU TIPeBBIILIAOLLE
3HaHUN [JomnymieHo | MOATOTOBKU nporpamMme
Nmenu mecto . [ony1ieHo M [pOrpamMmy
BCJIe/ICTBHE MHOTO . HormymieHo TMO/ITOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perreHnn yMeHUSI. YMeHMUsI.
MHMHHMMaJIbHbIX YMeHHUSI. BCe OCHOBHBI®
N CTaHZapTHBIX PelrteHsl PerteHs! Bce
YMEHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIE
HeB03MOKHOCTB OCHOBHBIe 3azauy C PeliieHbI Bce
MIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHUiH BbImosHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | ommbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BhimosiHeHs!
yMmenus. imemn | BeinosnHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
0a30BbIX ITpu perreHnu o TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHBI ITpoieMOHCTp
HaBbIKOB. CTaHZApTHBIX 6asoBble HaBBIKH
HABBIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBIKU NIPU npH .
JUist HaBBIKU IIPU TBOPYECKUN
OL|eHUTh HaluuKe | TPOJEeMOHCTPUP pelueHur peleHnn
Hagbiku pelleHust peleHnr TIOZIXO[, K
HABBIKOB oBaHb!I 6a30BbIe CTaHJapPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/ja4 ¢ X 3374 Oe3 HeCTaHZapTHBI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocsi OT | OMHOKK u ommboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OL[€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAIlUHA
Ounenka YpoBeHb NOATrOTOBKHU
NPEBOCXO/{HO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[UCLUIJIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHWs, BAJieHHss MO0 COOTBETCTBYIOLIMM KOMIIETEHLMSIM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBAHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIJIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHUXKE «OUEHb XOPOLLIO»
XO0pOLIo Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaBjeHa
JMCLUI/IMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAOBJIeTBOpUTE/Ib | Bce KommeTeHuu (YacTH KOMIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX HarpasjieHa
HO [IMCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTE/ILHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OL|eHMBAaHMS:

5.3.1 TunoBble 3ajaHusa (oneHOYHOe cpeAcTBO - IIpakTHueckas 3ajaua) /1A OLIEHKH
chopmupoBanHocTa KommnereHnuu OIMTK-1

1. HOKﬁ}K_HTB, YTO T BCEX HATYPAIBHEIX #7 BEPHO PABEHCTBO!
1 1 1 n
— .+ = .
1-2 2.3 nn+l) n+l
. JIoKasKHTe, 9TO IUIA BCeX HaTypalbHEIX 77 BEPHO HEPABeHCTBO: 4723+,

. Jlokasartk, 4To 11 BCeX HATYPAILHEIX /1 CIPABEIHBO YTBEPKIEHHE:
77148271 nanurca Ge3 ocraTka Ha 19.

[S]

4

14
4. JucmoBas MoCIeI0BaTeNbHOCTD a1. @2, ..., (y.... 3aaHa YCIOBHAMH: a) = ——.
2
1 . 2(n _
api ::(2717,? +32). JloKakHTe, uTo mFE 9" —2).tme neN.
2
5. IIpoBeprTe Ha THarpaMme BenHa, BEITIO/THAETCS 151 TOXKIECTBO:
(ANB)®C=(ARC)N(BRC) ?
6. YrpocTuTe BEIpaKeHHe C [IOMOMIBI) 3aKOHOB aIreOphl MHOKECTB:

(ANB)U(4UC)U(4\B).

7. CocTaBbTe MaTpPHITY UL 3aJJaHHOI'O Ha MHO:KecTBe X OHHAapHOI'0 OTHOLIEHHA p. SIBigercs
JIH P OTHOIIEHHEM 3KBHBAIGHTHOCTH HIIH IIOPSIKA (II0OJIHOI'O HIH YaCTHYHOI'0? CTPOroro HIIH

Hectpororo?)? Haiimure p' u pOp™'. KakoBa MomHOCTE Gyieana 2 X9
X={1,3,4,6,7}, p= {{:a.f:':L a.be X | a—b — uemnoe tmc;fo}.

8. Taubl 2 MHOXKecTBa: 4={1:2}, B={5:6:7}.
a) CocTaBeTe MHOKeCTBA Bx 4 H 24 %B.
6) KakoBa MOIMHOCTE MHOXecTBa 4x2% xB 2
Brimmmnre 1r00bIe 4 311eMeHTa 3TOr0 MHOXKECTBA.

B) M3 KaKHX 3J1eMeHTOB COCTOHT 3aJaHHOE Ha MHOKECTBE B x 4 GHHapHOB

OTHOLIEHHEe p = {<\b aj.acA.beB|b—a - npocmoe tnm&o}?

ITocTpoiiTe MaTpHLY Takoro oTHomeHud. Haiinure Dy H Ep.



9. bHHApHbIe OTHONIEHHA P1 H P2 3aJaHBI MATPHIIAMH. [I0CTpOliTe MATPHITY KOMITO3HITHH
p10p2.

123 4 345 6
3l 0 0 o 1 0o 0 1
4o 11 1 2l0 11 0

le”:50101 H'02”:311@1
6l 0 0 1 alo 0 1 0

Spnderca mH oTHomeHHe p1O0p2 pedIeKCHBHBIM, CHMMeTPHIHBIM, TPAH3HTHBHBIM?
CoctaBbTe (p10p2) .

10. VI3 6yke pa3pe3Hoii a30yku coctasjieHo cioBo MATEMATUKA. 3aTem Bce OYKBBI 3TOT0 C/I0Ba
TriepeBepHY/IM JIMLeBOM CTOPOHOM BHU3 U nepeMeltiaay. Hayzady rociezoBaTesibHO N3BIEKArOT U3 HUX 4 OyKBBI.
B ckosmbKMX BapuaHTax B3sThie 4 OYKBBI C yUeTOM IepecTaHOBOK MOTYT oOpa3oBath cjioBo TEMA?

11. [lecATsb TPYIIIT 3aHUMAIOTCS B JECATU PACIIOJIOKEHHBIX NOAPAL, ayAUTOpUsX. CKOIBKO CyIlieCTBYeT
BapUAHTOB PaCITUCaHusl, TPU KOTOPBIX rpymmbl Nel u Ne2 HaX0[U/THCh ObI B COCEIHUX ayJUTOPHSIX?

12. B kormuike xpaHsaTcs 30 MOHeT ZOCTOMHCTBOM 1, 2 1 5 py6steti. CKOJIBKO CYITIIECTBYET pa3IuUHbIX
KOMOMHaLWi MOHeT (HarpuMep, 3 MOHeThI 10 1 py6uito, 17 MoHeT 1o 2 py6:s 1 10 MoHeT 1o 5 py6iieid)?

13. 7 s16710K ¥ 3 TPYILM HA/I0 TIOIOKUTH B 2 MaKeTa Tak, YTOOBI B K&)KJOM TakeTe Obuia X0Ts ObI 1 rpy1ua (camu
TNaKeThbl CYMTAIOTCS HEePa3/IMUMMbIMK), U KOJIMYeCTBO (PPYKTOB B HUX ObLI0 0JMIHAKOBBIM. CKOJIBKUMU
criocob6amy 3To MOXKHO CZienaThb?

14. 3a mocneanue 2 roga u3 150 apTHCTOB MOCKOBCKOTO 1IMPKa Ha racTpo/sx B JIOHA0He 1mobObiBauy 42
yesoBeka, B [Tapmke — 56 yenoBek, B Pume — 48 yenoBek. Bo Bcex Tpex BbillIeHa3BaHHBIX T'OPO/AX He MOObIBas
HUKTO. CKOJIbKO apTUCTOB He MOOBIBAa/IM HU B OJJHOM M3 3THX FOPO/IOB, eC/i 2 Topo/a nmocetuio 40 uenoBek?

15. CKOJIBKO pa3/TMuHbBIX MepPecTaHOBOK MOXKHO 00pa3oBaTh u3 Oyks ciioBa “KOJIOKOJT”?

16. CocraBeTe CAH® H IOTHHOM JKerankuHa Aud GOopMyIsl (x ~ 1) v (¥ > 2) & V).

17. JlokaxkHuTe pacCykKIeHHSMH HIH C IIOMOIIBK 3aKOHOB JIOTHKH BEBICKA3bIBaHHH
paBHOCHTBHOCTE (A~ B) > ((Av(C)&(Bv(C)=AvBvC
18. JlokakHTe HIIH ONPOBEPTHHTE PacCyKIeHHAMH TOKIECTBEHHYIO HCTHHHOCTE (DOPMYIIBI
(A—>B)—>(B—>C)—>(4—0)).
19. TIycth A. B 1 C — KHTETH OCTPOBAa, OOHTATEIH KOTOPOT0 OTHOCATCA THOO K ““phITapaM”,
BCerga TOBOPAIIHM TOIBKO Mpapdy, JHOO K “JDKelaM™, H3PEKaloIIHM TOJIBKO JIO0XKE. B

roeoput: “HeBepHo, uT0 4 H C - peliapu’. C ToBopHT: “EciH 4 — peIIape, TO B TOXe
priaps”. Kto A4, kT0 B H kKTO C7?

Kpurtepuu oneHuBaHus (01jeHOYHOe cpe/cTBO - IIpakTHyecKkas 3a/ayda)

OueHka Kpurepuu oLieHMBaHUs

3auTeHO B 1les10M yZ0oBneTBOpUTeNbHAs OAr0TOBKA. CTY/IeHT JaeT IO/IHbINA OTBET Ha TeOpeTUUeCKUil
BOIIPOC (JJOTyCKarOTCsi HeOOJIbIIIe HeTOUHOCTH MPU (POPMY/TMPOBKE TEOPEM U HX J0Ka3aTe/bCTBe),




OueHka Kputepuu onieHuBaHUs

a TaK)Ke pellaeT MpaKTUYecKue 3a71auu 6e3 rpyObix ommbok. CTyeHT rmocelasn MpaKkTHUecKrue
3aHSATHS U aKTUBHO Ha HUX paboTas. BeinosHeHre KOHTPOJTBHBIX 3a4eTHBIX 3aJaHuii ot 50 /10
100%.

IToaroToBKa HeOCTaTOUHas U TpeOyeT AOTOTHUTETFHOTO U3yueHus Matepuasa. CTy/IeHT f1aeT
He
olmb0oYHbIe OTBETHI HA TEOPETHUECKHE BOMPOCHI, OMyCKaeT rpy0Oble OIMOKY MPH pellieHnH

3a4YTeHo N
NpaKTUYeCKUX 3a/,a4. BhINI0/IHeHe KOHTPO/IbHBIX 3aUeTHBIX 3afaHui 10 50%.

5.3.2 TumnoBble 3afaHusA (oneHOUHOe CpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
chopmupoBanHocTu KomnereHnuu OIMTK-1

1. KpaTkue cBefieHVsI M3 UCTOPUM BO3HUKHOBeHUs Teopur rpados. Orpezpenenvie rpada. Obiactu
TIpUMeHeHUs Teopyu rpadoB.

2. Crioco6bl 3a/jaH1s1 HEOPHEHTUPOBAHHBIX TpadoB.

3. Crenenu BepiiiiH. OCHOBHasi TeopemMa Teopuu rpadoB U ee ceficTBUe. Buibl HeOpHeHTHPOBAHHBIX
rpados.

4. Homnonuenue K rpady. IMoarpadsr u ux Buabsl. Oniepatiuu Haf rpadamu.

5. MapipyTsl, Lieliu ¥ LUKKJIBL B Tpade. L{nkmomarndeckoe urcio. CBolicTBa MapIIpyTOB U LIUKJIOB.

6. CasizHocTb TpadoB. MaTpuIja CBI3HOCTH (JOCTHXXUMOCTH). TeopeMa 0 Uuc/ie MapIiipyToB B
HEOPHEHTUPOBAHHOM rpade (b6e3 dokazamenbcmea). Kpurepuii cBsi3HOCTH Tpada.

7. Teopema 00 orieHKe umcsia pebep rpada uepes3 UMC/I0 BEpIIUH W YACI0 KOMIIOHEHT CBSI3HOCTH.

8. MocCTbI U pa3/esisifolife BepIIUHbL. [1pr3Haku MocTa. BepivHHas 1 pebepHasi CBI3HOCTH.
N-cBs3HbIe Tpadbl. CrieficTBUe U3 TeopeMbl 00 OljeHKe urcaa pebep rpada uepes 4nc/Io BepUIUH U
YHC/I0 KOMITOHEHT CBSI3HOCTH.

9. PaccrosHus B rpade. [IuameTp, pafuyc v 1ieHTp rpada.

10.13omop¢u3m rpadoB. ANropuT™ pelieHus 3aJau Ha orpeesieHre n3oMopQHbIX rpados.

11.TeopeMsl 0 Ko/MUeCTBe TTIOMeUeHHBIX TPa(oB C p BepPLIMHAMU U C p BepIIMHAMH U q peOpamu.
Acumnroruueckas popmyJia [Toiia /151 yricia HelmoMeueHHbIX rpadoB.

12.TeopeMsl 0 Ko/mMuecTBe pebep B CBA3HBIX Tpadax C [UKIaMU U Oe3 LIUK/IOB.

13.HeopuenTtrpoBaHHbIe (CBOOOAHBIE) fiepeBbsi. KogupoBaHue JepeBbeB. MatpuuHasi Teopema Kupxroda
0 fiepeBbsiX (6e3 0okazamenbcmea). KomiuecTBO MOMeUeHHBIX ZIePeBLEB C P BepPLIMHAMU.

14.0OcHOBHBIE CBOWMCTBA CBOOO/IHBIX [I€DEBLEB.

15.ABynonbHele rpadbl. Kpurtepuii fBynoabHOCTH rpada. k-AobHble rpadbl.

16.Di1epoBhI U TI0JTy31epoBbl Tpadbl. Kputepwii CyljecTBOBaHUS B rpade 3iIepoBoii IeMny.

17.JTeMMbI 7151 [TOKa3aTeIbCTBA TeOPeMbI Jiiiepa 00 3HiepoBbIX rpadax (KpUTepus 3iaepoBoCcTy rpada).

18.Teopema Oiisiepa 00 3iiepoBbix rpadax (Kputepuit siiieporocTH rpada). PeltieHue 3a1auu o
KEeHUrCcOeprcKux MoCTax.

19.Teopema 06 orjeHKe urcIa 3i1epoBbIX rpadoB.

20.'amunbTOHOBEI rpadel. TeopemMa 00 OIleHKe UHC/Ia TaMUATIbTOHOBLIX TpadoB (6e3 dokazamenbcmea).
3ayaua koMmmEBOsDKepa. CpaBHeHHe 3a/layu OThICKAHHS SM/IEPOBBIX Y TaMIJIBTOHOBBIX 1TUKJIOB.

21.Teopema [Inpaka (0CTaTOUHOE yC/IOBUE TaMUTBTOHOBOCTH rpada).

22.JTocTaTOUHbIE YCIOBUS FAMUALTOHOBOCTH Tpada (Teopembl Ope 1 XBarana — 6e3 dokazamenbcmea),
HeoOX0/[MMOe YC/IOBHe raMHUIbTOHOBOCTH rpada (0 pa3ziesisoux BepiirHax rpaga).

23.ITnanapHele rpadel. [Toapazouenue u ctarupadue pebdep. Teopemsl [ToHTpsirHa-KypaToBCKOro 1
Barnepa (6e3 dokazamenbcmea). Teopema 00 oLieHKe 4rc/ia MIaHapHBIX rpadoB (6e3
dokazamenbcmaaq).



24.TeopeMa 0 KOJMUECTBE rPaHeli CBSI3HOTO TJIaHapHOTo Tpada.

25.CnencTBUs U3 TeOPeMbI O KOJIMUECTBe IpaHeld CBSI3HOTO I1/IaHapHOro rpada.

26.BepumHHas ¥ pebepHas packpacku rpadoB. XpomMaTruueckoe Ync/Io ¥ XpOMaTHUeCKUH UH/EKC, UX
OLIeHKU.

27.TIpobemMa ueTbIpex Kpacok. MICTOpHs ee BOSHUKHOBEHUS U PEIIeHUS.

28.Teopema 0 5 Kpackax.

29.0pueHTHpoBaHHbIe rpadbl U UX BUAbI. OCHOBHAs TeopeMa Teopuu rpados st oprpagos. CBsi3b C
OWHApHBIMU OTHOLLIEHUSIMHU.

30.Crioco6bl 3a/1aHUSI OpUEHTHUPOBAHHBIX TPadoB.

31.MapuipyThbl, IyTH ¥ KOHTYPHI B oprpade. CBoiicTBa myTeii 1 KOHTypoB. Teopema o yucie
OpHMEHTHPOBaHHbIX MapLIPyTOB B oprpade (6e3 dokazamenbcmaea). Kputepuii cyiiecTBOBaHUS KOHTYpa
B oprpade.

32.CBsa3HOCTb oprpadoB U ee BUbl. KOMITOHEHThI CUTbHOM cBsi3HOCTH oprpada. KoHzeHcaius oprpada.

33.Teopema 0 BLIUMC/IEHUH MaTPUI] JOCTH>)KUMOCTU U CUTLHOU CBSI3HOCTH (Oe3 0okazamenbcmea).
AnropuT™ BBIZIeSIeHHs] KOMIIOHEHT CHJTBHOM CBSI3HOCTH B oprpade.

34.0pureHTHpPOBaHHBIE, yTIOpsiloueHHbIe U OMHapHbIe AepeBbsi. VIX cpaBHUTe/IBHBIN aHamM3 1 06s1acTi
npuMeHeHusi. CBOHCTBa OpHEHTHPOBAHHBIX iepeBheB (Oe3 dokazamenbcmea).

35.He3aBrcumoe MHOKeCTBO BepLINH. BepIllMHHOe Y1C/I0 He3aBUCUMOCTH U ero OLleHKU. AJITOPUTM
MOCTPOEHUs He3aBUCUMOr0 MHOYKeCTBa BepiluH. [ToHsiThe KKy rpada. Bsaumocssss 3a/au 0 K/MKe U
0 He3aBUCHMOM MHO>KeCTBe BEPIIMH.

36.HezaBucumoe MHOKecTBO pebep (rapocovertanue). PebepHoe uncio He3aBucMMOCTH. ITocTpoeHue
HauOOJIBILIETO TTAPOCOYETAHUS METOJIOM UepeyIOIUXCS Lereit.

37.T1okpbIBarolijie MHOKeCTBa BepIlH 1 pebep. TeopeMsbl 0 CBsI31 umces He3aBUCUMOCTH U TIOKPBITHI B
ob1ieM ciyvae u Jjis1 ABylosibHOTO rpada (6e3 dokazamenbcmaa).

38.06x0ab1 rpadoB. AJITOPUTMBI TTOXCKA B IIMPUHY U TyOuHy. Teopema o rovckax B IHUPWHY U ITyOuHY.

39.AropuTM NMovicka MUHMMa/IbHOTO MapIIpyTa B HeHarpy>keHHoOM (op)rpade.

40. ANropyTMEBI BBIZ€/IEHHS S1IepoBa LMK/a U 3WUIepOBOi ey B CBS3HOM MyJibTATpade.

41.TTocTpoeHue 0CTOBa MMHHMMaJIbHOTO Beca. AyiroputMbl [TprMa u Kpackarna.

42.3apaua 0 HaXOXKAeHHH MUHUMa/IbHOTO MapLIpyTa B Harpy>xeHHOM oprpacde. Anroputm JefKcTpsl.

Kputepuu onjeHuBaHus (0LieHOUYHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun onieHMBaHUsA

TIPEBOCXOHO TeopeTHUeCKHe BOTIPOCKI OWeTa, MoATBePXK/ast TEOPeTHUECKUI MaTepuat

BbICOKMI ypOBeHb MOATOTOBKHU, Oe3ynpeuHoe B/iafieHHe TeOPeTHUECKUM
MaTeprasoM, CTy/IeHT IeMOHCTPUPYeT TBOPUeCKUi TIOX0/] K PellleHH 0
HeCTaHJapTHBIX cutyarid. CTyieHT [jal MoJHBIM U pa3BepHYThIM OTBET Ha BCe

MPAaKTUUYEeCKUMHM MTPUMepaMHM 13 TIpakTHUKU. CTYJeHT aKTUBHO paboTas Ha
npakTuyeckux 3aHsATHsAX. 100 %-Hoe BbINOTHEHHE KOHTPOIbHBIX
9K3aMeHaI[MOHHBIX 3a/IaHuM.

OT/IMYHO rnoATBep>XAaeT TeopeTI/I‘—IECKI/Iﬁ MaTepura/l MPpakKTUYeCKUMU TIpUMEPaMU U3

BbICOKMI ypOBEHE MOATOTOBKY C He3HAUUTeTbHbIMU OlOKamu. CTyZeHT fai
TIOJTHBIN 1 pa3BepHYTHIN OTBET Ha BCe TeOpeTHUeCKre BOTIPOCh OueTa,

npakTuku. CTy/IeHT akTUBHO paboTa Ha MPaKTUYeCKUX 3aHATUSX. BhIMoHeH e
KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3afaHuil Ha 90% U BbillIe.

OUeHb XOpo1Io XOpOH.IElH I10Ar0OTOBKA. CTy,E[eHT [AdeT OTBET Ha BCe TeOpeThuUeCKre BOIIPOCHI

6I/IJ'IETa, HO UMEIOTCSA HETOUYHOCTHU B OIIpe/ie/IeHHUAX HOHHTHﬁ, IpoLneccoB U T.II.

CTYAEHT dKTHUBHO pa6OTaJI Ha IIPpakKTUYeCKUX 3aHATUAX. Brinonnenue




OueHka Kpurtepuu oLieHUBaHUs

KOHTPOJIbHBIX 9K3aMeHal[MOHHbIX 3afanuii oT 80 1o 90%.

B 11es10M x0poiiiasi TOATOTOBKA C 3aMeTHBIMU OIIMOKAMU WJTH Hel0UeTaMHu.
CTyJeHT /1aeT TIOJTHBIM OTBET Ha BCe TEOPETHUECKHe BOTIPOCKI OU/ieTa, HO UMEHTCS
HETOYHOCTH B OTIpe/ie/IeHUSIX TIOHSTHH, TIPOLIeCCOB | T.1. JJomycKarTCs OLIMOKN
xoporto TIpU OTBeTax Ha JI0TI0/IHUTe/IbHbIe M YTOUHSIOIIME BOTIPOCHI 3K3aMeHaTopa.
CryzeHT paboTas Ha IPAKTUUECKHUX 3aHATHUSIX. BhINOTHEeHe KOHTPOIbHBIX

9K3aMeHaI[MOHHLIX 3agaHuii oT 70 o 80%.

MuHUMaTBEHO [0CTaTOUHBINA YPOBeHb MOATOTOBKU. CTy1eHT MTOKa3bIBaeT
MUHUMAbHBIA YPOBEHb TEOPETUUECKMX 3HAHWH, [ie/laeT CylleCTBeHHbIe OLTUOKN
TIpY pellleHUH NIPaKTUUeCcKuX 3a/iay, HO IpH OTBeTaxX Ha HaBOJSILL1e BOIIPOChHI
Y0BJIETBOPUTETBHO o

MOKET MPaBUJIbHO COPUEHTHUPOBATHCS M B OOLIMX YepTax /IaThb NPaBU/IbHBIN OTBET.
CryJeHT noceljas npakTUuecKye 3aHATHs1. BhINosHeHre KOHTPOJIBHBIX

9K3aMeHallMOHHbIX 3afaHuii oT 50 g0 70%.

[TogroToBKa HejOCTaTOUHAS U TPeOYeT JOMOIHUTETLHOTO U3yUeHHsI MaTepyara.
CTyJeHT /1aeT OlTMOOUHBIE OTBETHI, KAK Ha TEOPETHUECKHEe BOTIPOCH! OUleTa, Tak U
HEY/IOB/IETBOPUTE/ILHO |Ha HABOZSIIHE U JOTIO/THUTE/TbHBIE BOIPOCH 3K3ameHaTopa. CTyIeHT ITPOITy CTHIT
OOJIBIITYIO YacTh PAKTUUECKUX 3aHATHH. BhIMo/HeHe KOHTPOJTBHBIX
9K3aMeHal[MOHHbLIX 3afaHui 7o 50%.

[Moaroroeka abcomoTHO HefocTatouHast. CTYZIeHT He OTBeYaeT Ha MOCTaB/IeHHbIe
JI0XO0 BoMpockl. CTYZIEHT OTCYTCTBOBA/I Ha OOJBIIIMHCTBE JIEKI[UHM U MPAKTUUYECKUX
3aHATHI. BIMoTHeHe KOHTPOJIbHBIX 9K3aMeHallMOHHBIX 3a/jaHuil MeHee 20 %.

6. YueOHO-MeTOMUECKOE H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. HoBukoB @. A. [luckpeTHast MaTeMaTHKa [ijisi IPOrPaMMHUCTOB : yueb. mocobue Jjis CTy1eHTOB BY30B,
00y4YaroIIMXxCsi TI0 HarpaB/IeHHUIO MOATOTOBKY AUTIIIOMUP. CrieluaarcToB "VIHpopMaThKa 1 BHIUKCIL.
texHuka'". - CII6. : [Tutep, 2004. - 302 c. : un. - (YuebHuk st By3oB). - ISBN 5-94723-355-X : 130.00.,
1 3K3.

2. Epycamumckuii S1. M. [IuckpeTHasi MaTeMaTHKa. Teopust ¥ MMPAaKTUKYM : Y4eOHUK /1Sl By30B /
Epycamamckuii 5. M. - 2-e u3g., ctep. - CankT-IleTepOypr : Jlanb, 2023. - 476 c. - KHUra 13 KO/IeKI|uK
Jlanb - Marematuka. - ISBN 978-5-507-46767-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=862862&idb=0.

3. ManHoB b. H. /luckpeTHasi MaTeMaTHKa U Teopusi TpadoB : yuebHoe rocobue / b. H. VIBaHOB. - MockBa
: FOpaiir, 2023. - 177 c. - (Brbiciiee o6pa3oBanue). - ISBN 978-5-534-14470-3. - TeKcT : 3/IeKTPOHHbIH //
3BC "HOpauT"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=840314&idb=0.

4. T'octuH A. M. [IuckpeTHasi MaTeMaTuka. Teopusi rpados / 'octun A. M., Kopsiuko B. I1. - PsizaHb :
PI'PTY, 2006. - 80 c. - [TorymieHo YueOHO-MeTOJUUYeCKMM 00beJUHEHHEM BY30B 110 YHUBEPCUTETCKOMY
MOJINTEXHUUECKOMY 00pa30BaHUIO B KauecTBe yueOHOro mocobust AJis CTYJ€HTOB BBICIINX YUeOHbIX



3aBefieHHH, oOyuaroruxcs 1o HaripapsieHHio 230100 «HbopMaTHKa U BBIUKUC/IATETbHAS] TEXHUKA,
cnetpanbHOCTH 230104 «CucTeMbl aBTOMaTU3MPOBAaHHOTO MPOEKTUPOBaHUsI». - BUb/Morp.: focTymnHa B
KapTouke KHUTH, Ha caiite BC JlaHb. - Knura u3 komiekiuu PI'PTY - Maremaruka. - ISBN 5-7722-
0252-9., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=752546&idb=0.

[ononHuTenbHas TUTepaTypa:

1. EBcturHeeB Bnagumup AHarosibeBuu. [IprMeHeHue Teopur rpadoB B TIPOrpaMMUPOBaHKY / TIOJ, pef.
A. TI. EpmioBa. - M. : Hayka, 1985. - 352 c. : u. - (bubaroTeuka mporpamMmmucTa). - 1.20., 2 3K3.

2. AnekceeB Bnagumup EBrenbeBuu. Teopust rpados : yuebHoe rocobue / Anekcees B. E., 3axaposa /1.
B. - Hwkuuii Hosropog : HHI'Y um. H. U. JTobaueBckoro, 2017. - 119 c. - PekoMeH10BaHO
MeTouueckoit Komuccueit UMTMM ans crygentoB HHI'Y, obyyaroiyxcs o HarpaB/ieHUI0
nozarotoBku 02.03.02 «®dyHzaMeHTanbHas MH(QOpPMaTrKa U MHQOPMaL[MOHHbIE TEXHOJIOTUNY. -
Bubmuorp.: AoCcTyIHa B KapToukKe KHUTH, Ha caiite DBC Jlanb. - Kaura u3 komtekuun HHI'Y um. H. .
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730328&idb=0.

3. Kapnos [I. B. Teopus rpados / Kapmnos /. B. - Mocksa : MITHMO, 2022. - 555 c. - Kuura u3
ko/tekiud MIIHMO - Maremartuka. - ISBN 978-5-4439-3690-1.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=860409&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUU C CO/IEPKAHUEM IHCIUITUHBI):
http://www.intuit.ru/studies/courses/13859/1256/info

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMO#, OCHaAIleHbl MYyJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00y4aroLMXCs OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IOUeHUs1 K ceTd "VHTepHer" U obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nozarotoBku/crietyanbHocti  02.03.02 - dyHaameHTanbHasi HMHGOpPMaTWKa M HHG(OPMAaLMOHHbIE
TeXHOJIOTUH.

Agtop(b1): [TaBnoB Urops CepreeBuu, JOKTOpP (PM3MKO-MaTeMaTHYeCKUX HayK, JOLIEHT.
3aBeayroumii kadeapoii: [TaBnoB Urops CepreeBuu, JOKTOpP (PM3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma ozo0peHa Ha 3ace/JaHUM MeTOAMUeCKOH Komuccuu ot 28.11.2024, mpoTokos Ne 06/24.
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