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1. Onucanue
KOMIIeTEHIIU HA Pa3JIMYHBIX 3Tanax ux GopMupoOBaAHUSA

nmokKasarteJie

(meckpunTopos)

KpHUTepHeB

OIICHUBAHUA

Kontpons kadyecTBa OCBOCHMS IUCIHMIUIMHBI (MOAYNS) BKIOYaeT B ce0sl TEKyIIMA
KOHTPOJIb YCIIEBAEMOCTH U NMPOMEXKYTOUHYIO aTTECTAalMI0. TEeKyIMil KOHTPOJIb YCIIEBAEMOCTH U
IIPOMEXKYTOUHAsl aTTecTalusl 00ydarolUXCcsl IPOBOAATCSA B LEJIAX YCTAaHOBJIEHMSI COOTBETCTBUS
JOCTHKEHUI 00YyYaloIIuXcsi TMO3TalmHbIM TpeOOBaHUAM 00pa3oBaTeNIbHOM MPOrpaMMbl K
pe3yibTartam o0ydeHus: 1 HOpMUPOBAHHS KOMIETEHIUH.

Kputepuu B cootBeTcTBUU ¢ YypoBHEM 0cBoeHUs OI1

JAATHOCTHYCCKUX CPEJICTB
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2. OnucaHue KpUTepHeB M IIKAJ OLEHHUBAHUS Pe3yJbTaTOB O0y4YeHHs IO

AMCHUIJIMHE (MOLYJII0)

2.2. Kpumepuu u wiKaapl OUeHUGAHUA pe3YAbMAmose 00y4eHus npu npoeeoeHuu
meKyuezo KOHmpOoJia yCneeaemocmu



OCBOEHHSA HOBBIX 3HaHUHU.

Texymmii KOHTpOJIb TpenHa3HaueH i MPOBEPKH XOJa M KayecTBa (POPMUPOBAHUS
KOMIIETEHIINH, CTUMYIHPOBAaHUS yueOHON paboThl 00y4aeMbIX U COBEPILIEHCTBOBAHUS METOAUKHU

On obecnieunBaeTcs MPOBEACHUEM MPAKTHYECKUX 3aHATHH,

OLICHMBAHMEM KOHTPOJIBHBIX 3a/laHUM, BBIIIOJHEHUEM WHINBHyaIbHBIX U TBOPUECKUX 3aJlaHUM,
NEPUOIMYECKAM OIMPOCOM OO0ydJarolmmxcss Ha 3aHATUAX. KOHTponmpyemble pasiensl (TeMbl)
JUCLUIUIMHBL, KOMIIETEHIIMH U OLICHOYHBIE CPECTBA IIPECTABICHbI B TAOIUIIE.

Monaynb

KounTponupyembie
paznensl (TeMbl)
JUCIUTIAHBI

Kon
KOHTPOJIUPYEMOI
KOMITETCHITHH
(wm ee yacTh)

HanmeHnoBaHNE OLICHOYHOTO cpeacrBa

OcHOBHBIE THIIBI
anreOpanvecKux 3a;aq
OJIMMITHATHOM
MaTEMaTUKHd, OCHOBHBIE
METO/BI, cnocoObl H
MpUEeMbl PEIICHUS 3a7ad
o  TEeMe.  JCIUMOCTH
yucel

I1K-3
[1IK-4

CocTaBiieHne KOHCIEKTa
ITonroroska cooOeHut
BrinosiHeHUE MTPAKTUYECKUX 3aJaHUI

OcHOBHBIE THIIBI
anreOpanvecKux 3amaq
OJIMMITHATHOM

MaTEMaTUKU, OCHOBHBIE
METO/BI, cnocoObl H
MpUEeMbl PEIICHUS 3a7ad
M0 TEeMe: YypaBHEHHUS U
HEpaBEHCTBA,

[1K-3
[1K-4

CocraBiieHne KOHCIIEKTa
IToaroroska cooOmeHuit
BrinosiHeHUE MTPAKTUYECKUX 3aJaHUI

OcHOBHBIE THIIBI
anredpanvdecKux 3amaq
OJIMMITHATHON
MaTeMaTHKHU, OCHOBHBIE
METO/HI, cnocoObl H
MpPUEMBI pEILIECHUs 3a7ad
no TeMme: (QYHKIUH U
rpaduku, Ipou3BoIHAS

I1K-3
[1K-4

OcHOBHBIC THIIBI
anreOpanveckux  3a7ad
OJIMMIINATHON

MaTeMaTUK{, OCHOBHEIE
METOABI,  CIOCOOBI W
MPUEMBIl pEIIEHUs 3ajay
o TeEME:
MOCIIEOBATCIbHOCTH U

1p.

I1K-3
[1K-4

CocraBiieHne KOHCIIEKTa
ITonroroska cooOeHui
BrinonHeHne MpakTHYeCKuX 3a/1laHui

Kpumepuu U WKajia oueHusanus 6blCmynjieHus C npe3enmauueﬁ

[Tonnmanue nmpooIeMbl, CTpEMJICHUE PA3bSICHUTD €€ CYTh C HAYYHBIX 3 Oama
HO3UIUNA

YMeHue HHTepeCHO Mo1aTh MaTepuall, HaIUYue JINYHOCTHOTO 30aina
OTHONIECHHUSI K HEMY

rpaMOTHOCTB H JJOTUYHOCTH U3JIOKCHUA MaTCpHrajia

20amn

OO6miee BoCTIpUATHE MPE3CHTAIINH, SMOIIMOHATBHOCTD, YOS TUTEILHOCTh 2 Oam




| MakcumanbHblit 6amt

| 10 6annos

Kpumepuu U WKaia OUeHUBAHUA YCMHO20 cooﬁmeuuﬂ C npedocmaeﬂenuem me3ucoe

[Tonnmanme MpoOIeMBI, CTPEMIICHUE PA3bICHUTD €€ CYTh C HAYIHBIX 3 Oamna
HO3UIINHN

YMeHue HHTePECHO M01aTh MaTepuall, HATHYUE JIMIHOCTHOTO 30aina
OTHOIIICHUS K HEMY

I'paMOTHOCTB ¥ IOTHYHOCTH M3JI0KCHHS MaTepHaa 2 Gamn
[IpengocraBiieHne Te3UCOB 3ajaHHOTO (hopmaTa 2 Gann
MaxkcuManbHBIH Oa 10 6amnos

Kpumepuu u wikana oyenuganus cocmaesnenusn 0000uwarouienl maodoauyvl

KagecTBO 1 MOJTHOTA BKIIFOYEHHOM HH(pOpMAINN 3 6amn

['pamMOTHOE BBIICTICHUE U OTPAKEHHE BAKHEUIIINX MTO3HLIUH 3 bamna

JIOTMYHOCTH CTPYKTYPBI 2 Gann

[MoaxperuieHne HEOOXOAUMBIME KOMMEHTAPUSIMHE, IPUMEPAMH U 2 Gamn

MOSICHSIOUTMMH ITUTaTaMH, CCHUIKAMHU

MaxkcumanbHbIN 0an 10 6anoB
Kpumepuu u wikana oyenueanusa xeiica

[ToxHOTA pacKpBITUS aBTOPCKOH MMO3UIIUH U €€ COCTOSITENbHOCTD 4 Gamn

[onkpernnenne npeacTaBICHHON HHPOPMAINK HEOOXOIUMBIMU 4 Gamna

KOMMEHTapHUSIMH, IPUMEPAMHU M NOSCHSIONMMU IIUTAaTaMH

[IpencraBnenne NpaBUIIBHBIX apTYMEHTHPYIOIIUX BHIBOJIOB 4 Gann

['paMOTHOCTb M JIOTHYHOCTD M3JIOKEHHSI MaTepuaa 3 6amn

MaxkcruManbHbIN Oaiin 15 6amnoB
Kpumepuu u wikana oyenuganus pazpadomku meopueckozo npoeKma

CootBercTBHE I0I0OPAHHBIX HAYYHBIX U METOJUYECKUX MaTepHajIoB 4 Ganna

TeMaTHKe MPOeKTa

AKTYaJIbHOCTb, OPUTHHAIIBHOCTh U CAMOCTOSITEIbHOCTh BBIOOpA TEMBI 4 Ganna

MIPOEKTa U MOJHOTA €e 0OOCHOBAHUS B IMOSICHUTENIBHOM 3amucke

[TomHOTa pacKPHITHS aBTOPCKOW MO3HIIUU B €€ COCTOSITEILHOCTh 3 Gamn

dopma npeaoCcTaBIeHHS Pe3yIbTATOB MPOEKTA, B T.4. C UCIIOIB30BaHUEM | 2 Oaut

UKT

O011ee BocIpusTHE IPOEKTA, €r0 SMOLIMOHATIBHOE BO3/ICICTBHE, 2 Gann

y0euTeNbHOCTh (PaKTHUYECKOr0 MaTepraa

MaxkcumanbHbIH O 15 Gannos

Kpumepuu u wkana ouenuseanus pabomvt ¢ mMeKCHMOM
cucmemMamu3ayuu u CImpyKmypuposanuio yueonou ungopmayuu

no o6ooéuwenuio,

YMeHne MpOBOINTH CMBICTIOBYIO TPYIITUPOBKY TEKCTA, BHIICTSATh 4 Gammta
OCHOBOIIOJIaralIine ujieu

YMeHue co3/1aBaTh Ha OCHOBE BBIJICIICHHON B TeKCTe HHGOpMAIK cxembl, | 4 Oamma
Ta0JIULBI, KOHCIICKThI

YMeHue BbICKa3bIBATh OIICHOYHBIE CYXACHUS, CBOIO TOUKY 3PEHHUS O 2 Gamn
MIPOYUTAHHOM B TEKCTE

MakcumanbHBIN 0as 10 6ammoB




Hanucanue 3cce-peyenzuu no npouumannon iumepamype

HeoOxomuMo mpoyuTath WUCTOYHUKK (MCTOYHHK), OOO3HAUEHHBIE B 00S3aTEIHHOM
cnucke nuteparypsl. [locne sToro Hamucarh 3cce, B KOTOPOM H3JIOKUTH B CBOOOAHON (opme
CBOE€ MHEHME 110 OTHOUIEHHIO K YKAa3aHHBIM UCTOYHUKAM (MCTOYHHUKY). DCCE MOXKET COCTOATh U3
3 yacrteili: mepBas — KpaTkas XapakTEpHUCTHUKAa BbIOPAHHOIO HCTOYHHUKA; BTOpas — JUYHOE
OTHOILIECHHE K NPOYUTAHHOMY, TPEThsl - OILIEHKAa 3HAYMMOCTH BBHIOPAHHOTO HCTOYHMKA ISt
ompeneeHus, HapuMep TeMbl ipoekTa. [IpumepHsbIit 00beM — oT 2 10 5 ctpanun popmata A4.

Kpumepuu u wikana oyenusanus ycce-peyeH3uu no nPOYUMAaHHo 1umepamype:

KpaTKafI AHHOTalUA IIPOYUTAHHOI'O, HallMCaHHAA OT IIEPBOIo JInla 3 Oamn

Brinenenne ocHOBHBIX Uaeu 3 Oamt

Haubonee wHTEpecHbIe, NPUBICKIINE BHUMAHHE CTYJCHTA, CYXIEHHS | 2 O0aml
aBTOpa

Tpu npu4MHbL, IO KOTOPHIM PEKOMEHIYETCSI IPOUUTATH JAaHHBIM UCTOYHUK | 2 Gai
JAPYTUM CTYIEHTaM

MaxkcuMabHbBIA 0ajut 10 Oamna

Tpebosanusn k codeprcanuio u cmpyKkmype umoz2o60ii pabomaul ¢ ghopme rcce

Occe — 3TO WUTOroBas HMHAMBHIYyallbHAsh CaMOCTOSITENIbHAs NHCbMEHHas paboTa Ha
NpeUIOKEHHYI0O TeMy MpernojaaBareieM (TeMa MOXKET ObIThb MpeIioKeHAa U CTYACHTOM, HO
0053aTeNbHO JT0JIKHA ObITh COTJIAaCOBAHA C MPEINOAABATEIIEM).

[TuceMeHHas paboTa JOMKHA BKIIIOYATH!
1. TuTynbHBIN JUCT, KOTOPBIA 3aMoOJHAETCS MO €AUHON (opMe.
2. BBeneHue, B KOTOPOM ONHCHIBACTCS CYTh U OOOCHOBAaHWE BBHIOOPA JTAHHOW TEMBI,
COCTOUT M3 psiZia KOMIIOHEHTOB, CBS3aHHBIX JIOTHYECKU U CTUJIMCTHYECKH.
Ha sToMm 3Tamne o4eHp Ba)KHO MPAaBHIbHO C(HOPMYIHPOBATh BOMPOC, HA KOTOPBIN CleIyeT
HaMTH OTBET B X0JI€ UCCIIEJOBAHUS.
3. OcHOBHast 4acTh — TEOPETHUYECKHE OCHOBBI BEIOPAHHOM MPOOJIEMBI M H3II0KEHHE
OCHOBHOTO BOIIpPOCA.
JlaHHast 4acTh MpearoaraeT pa3BUTHE apryMEHTAlluu U aHaliu3a, a Takke 000CHOBaHUE
UX, UCXOJ U3 HMMEIOIIMXCS JaHHbBIX, APYIMX apryMEHTOB M MO3MLUH MO 3TOMY Bompocy. B
3aBUCHUMOCTH OT IIOCTAaBJIEGHHOTO BOMNpOCA AaHaJU3 IMPOBOJAUTCS HAa OCHOBE CJEAYIOIINX
KaTErOpuii:
Ipuuuna — cnedcmsue, obwee — ocobenHoe, popma — cooepaicatue,
uyacme — yejnoe, NOCMOAHCME0 — UBMEHYUBOCb.
B mporecce moctpoeHust 3cce KenareabHo, YTOOBl OAMH maparpad coaep:kajl TOJBKO
OJTHO YTBEpPXJEHHUE U COOTBETCTBYIOIEE OKAa3aTeIbCTBO, MOJKPEIJICHHOE TpaUuecKuM Hu
WILTIOCTPATHBHBIM MaTEPUAIIOM.
4. 3akio4eHue, KOTOpoe COAepKUT 0000IIEHHs M apryMEHTHPOBAaHHBIE BBIBOJIBI 110
TeMe C yKa3aHHeM 00JIaCTH ee MPUMEHEHHUS U T.1I.
5. CHuCcOK UCTONb30BaHHBIX HCTOYHUKOB
6. IlpwmmoxeHus.
O6wvem pabotel — 3000 cioB Oe3 ydera CHHCKAa MCIOJB30BAaHHBIX HMCTOYHUKOB H
npuioxenui. (Jlomyckaercs nsmenenue Tpedyemoro oorema B npezene 10%).

Kpumepuu oyenueanua umozogoii pabomot ¢ ghopme 3cce



Dcce JOKHO colepXkaTh: 1) 4eTKoe H3JI0KEHHE CYTH IMOCTaBJICHHOW MpoOiembl; 2)
BKJIIOYaTh CaMOCTOSITETIbHO MPOBEACHHBIH aHAIM3 JTOH TPOOJIIEMBI C HCIOJIB30BaHUEM
KOHIICTIIUI ¥ aHATUTUYECKOTO HMHCTPYMEHTApHsI, PACCMAaTPUBAEMOTO B pPAMKaxX JUCHUILIUHBL; 3)
BBIBOJIBI, 0000IIIal0IINE aBTOPCKYIO MO3UIIMIO TI0 MOCTaBlIeHHOH npobieme. [locTpoenue scce -
3TO OTBET Ha BOIPOC HJIU PACKPBITHE TEMBI, KOTOPOE OCHOBAHO HA CHUCTEME JOKa3aTelbCTB.
MaxkcumanbHoe uncio 6amnos — 15.

Hmozoean paboma
Pewenue 3a0au mamemamuyeckux OauUMnuUa0 pasnuinoz2o ypoeHa (0m MyHuuyunaibHo2o 00
POCCUIICKO020) U AHAIU3 PeuleHUs

33}13HHH 00J1aCTHOM MaTeMaTH4YecKoii OJIUMITMAABI

1. YUeMy paBHO NPOM3BEACHUE MMOCICIOBATEIBHBIX IIEIBIX YUCEN, - HAUMHAIOIUXCS YUCIIOM -5 U OKaHUHUBAIOIIIMXCS
YHUCIOM 57

2.. VI3MeHsis 3a OJIMH IIAar HA SAWHHIY OIUH U3 KOd(Q(UINEHTOB a, b, ¢ ypaBHeHus ax’ + bx + ¢ =0
MOJKHO 32 HECKOJIBKO maroB u3 x2 + 7x + 2007 = 0 momyauts 7x2+ 2007x + 1 =0.
B03MO0HO 1111, 4TOOBI IPH 3TOM HH OJIHO U3 TI0JIy4aeMbIX YpaBHEHHUH HE UMEIIO 1eTIbIX KOpHEi?

3. A, B, C x0T cO CKOPOCTBIO 5 KHIIOMETPOB B Hac.
Y HUX ecTh aBTOMOOMIIb, KOTOPBIA BMENIAET TOJIBKO IBOUX, CKOPOCTh €ro 50 KMIOMETpOB B Hac.
MoryT 1 OHH BTPOEM NPEOAONETh pacCTOSIHUE B 62 KM, TIOTPAaTHB MeHee 3 yacoB?

4. Dnb(BI ¥ TPOIUIH CUIAT 32 KPYIIIBIM CTOJIOM, Bcero 60 cyIecTs.

Tpom Beerpa AryT, 3:16(Gb! TOBOPAT MPABIy, KPOME CIYYacB, KOTAa OHU «OIIHOAI0TCS.

Kaxaplii U3 CHAAIINX YTBEPIKIACT, YTO CHIAUT MEXKIY 37I6(OM H TPOIUIEM, IPUYEM POBHO JBa 3J1b(ha «OLIHOIIHCHY.
CKONBKO TPOJUIEH CHIHT 3a CTOJIOM?

5. Ilycte GyHkuus y = f(X) npu Bcex IeHCTBUTENBHBIX X ONpeeIeHa, HePephIBHA U yOBIETBOPSET YCIOBHIO:
f(f(x)) = f(x) + x.
Haiinure nse takue GpyHkuuu f (He paBHbIE TOXKIECTBEHHO HYJIIO).

6. Tpu yuenuka A, B u C coaroT TecThl U HOCTYIUICHUS B JIMIICH.

TecTbl IPOBOASTCA B HECKOJIBKO TYpOB. B KaX/10M Type onpeessitoTcsl caMblil JIy4LInil, CpeIHUN U III0XO0M
pe3yIbTaTHI.

3a camblil TyqmIuii pe3yapTaT AaeTcs X 0YKOB, CPEIHUM Y OUKOB a II0X0I — Z OYKOB, TAe X >y > Z —
HaTypajibHbIE YHUCIIA.

B pesynbrate Bcex TypoB A Habpan 22 ouka, B u C 10 9 04KOB KaXKIbIiA.

M3BecTHO, 4TO B IEpBOM Type YUeHUK B mokazan caMblil TIyuiiuii pe3yibTar.

CKOJIBKO OBITO IPOBEACHO TYPOB, M KaK B KAXKIOM Type OBLIH pacipeeneHsl MecTa?

7. O0Hancovl bapon MioHxeay3eH, 8epHySWUC, ¢ NPO2YIKU, PACCKA3AT, YMO NOLOSUHY NYMU OH
WéN co CKopoCmvio 5 KM/4, @ NOLOBUHY 8DEMEHU, 3AMPAYCHHO20 HA NPO2YIKY — CO CKOPOCHIbIO
6 KM/4. He owubcst au bapon? (4. Pybanos)

OtBer. OmnOcs. Pemenne. Pemenne. Eciu GapoH MosIoBHHY 3aTpau€HHOTO BPEMEHHU MIET CO
CKOPOCTBIO 6 KM/4, TO CO CKOPOCTBIO 5 KM/4 OH 1IEN, caMmoe OoJIbIliee, BTOPYIO MOJOBHHY 3TOTO
BpPEMEHH, TO €CTh HE JOJIbIIE, YeM CO CKOpOCThi0 6 kM/4. Ho 3T0O 03Havaet, 4to GapoH, uas co
CKOPOCTBIO 5 KM/4, TIPOIIENT MEHBIIIEE PACCTOSTHUE, YEM U CO CKOPOCThIO 6 kM/4. CTano ObITh,
co CKOPOCTBIO 5 KM/4 OH npormén MEHbIIIE MIOJIOBUHBI MyTH.

3ameuanue. B ycioBuum 3amaunM He cka3aHO, 4TO MIOHXray3eH Ha IPOTYJIKE IIENT TOJNBKO CO
CKOPOCTBIO 5 MM 6 KM/4: OHO HE MCKJIIOYAeT TOro, YTO YacTh BPEMEHH OH MOTI JIBUTAThCS U C



JIPYTUMH CKOPOCTSIMH.

8. Hatioume xakue-Hub6yob cemb nocie008amenbHblX HAMypalbHblX YUCE], KaH0oe U3 KOMOpPblX
MOJICHO UBMEHUMb (YBeIUUUMb UIU YMeHbuums) Ha | makum obpazom, umoobwvl npoussedeHue
cemMu NOJYYEHHLIX 6 pe3ylbmame 4Hucel PAGHANO0CL NPOUIBEOCHUI0 CeMU UCXOOHLIX YUCe.
(Memookomuccus Bcepoccuiickoti ONUMNUAODL)

Pemenmne. Pemenue. [logxoasat, Hanpumep, yucia ot 3 10 9: 3amenum 3 Ha 2, 4 Ha 5, 5 Ha 6, a
quciaa B Kaxaoi u3 nap (6, 7) u (8, 9) 3amenum npyr Ha apyra. B urore nomygaem 3 =4 =5+ 6
*7+-8-9=2+5-6-7-6-9-8.

3ameuanue. Eciu ynanoch u3MeHUTHh Ha | Kaxaoe W3 N WAYIIUX TOIPST HATYpAIbHBIX YUCEI
m, ..., m+n—1 Tak, 4ToObI MX MPOU3BEJECHUE COXPAHUIOCh, TO MOXHO CJIEIaTh TO K€ CaMOe U C
N+2 UAymUMHU TOAPSA HATypalIbHBIMM YHCIaMH M, ..., M+n=1, m+n, m+n+1: mocratouHo k
MOAXOAAIIMM 3aMEHaM Yrcesl M, ..., M+nN—1 mo6aBuTk 3aMeHbl (M+N) <> (M+n+1). UMerHO Tak
OBLI MOCTPOCH MPUMEP M3 HAIIIETO PEIICHUS: CHAaYala HalAeHbl TPU MOIXOAAIIUX yucia 3, 4, 5,
a MOTOM K HUM J00aBjeHbl napsl uncen 6, 7 u 8, 9. Jlobapnss cienyooue napbl, Mbl OJTYyYUM
npuMepbl It JI000r0 HEYETHOTO KOJIMYECTBA UAYIIUX TOIPSA] HATypaJIbHBIX YHCEIL.
O4eBUAHBIM 00pa30M CTPOSITCS MPUMEPHI U IS TF000r0 YETHOTO KOJIMYECTBA MIYIIUX MOAPST
HATypaJIbHBIX YHCEIL.

9. Hanvt namypanvhovle yucna a u b, npuuem a < 1000. Joxasxcume, umo eciu a?t venumes na
b*, mo @ oenumcst Ha b. (71. Koorcesnuxos)

Pemenue. [Ipeanonoxum, 4ro yTBegnmeHHe 3a/1a4d HEBEPHO; TOrJa HaUAETCS MPOCTOE YUCIIO
P, BXOAILEE B PA3JI0KEHUE YKCIa @° Ha MPOCTbIE MHOXKUTEIN C IIOKA3aTEJIEM MEHBILINM, YEM B
pasznoxxenne uucia b. To ects, ecau a nenurcs Ha pk, HO HE JIEIUTCSA Ha pk+l, a b nenurcs na p™,
HO He pemutes Ha P, To M > 2K, a 3maunt, m > 2K + 1. Ho u3 gemumocTy a”* ua b'° CIENyET,
qro 21k > 10m. Otcrona 21k > 102k + 1), To ectb k > 10. Ho a < 1000 < 2% < p* < p*, nosromy
a HE MOXKET JEIUTHCS Ha pk. IIpotuBopeune.

10. Hesnatixa evinucan no kpyey 11 namypanvueix yucen. /s kaxcowvix 08yX cOCEOHUX YUCeN OH
nocuuman ux pasHocmo (U3 Oonvbuleco 6viuenl MeHvulee). B pesynomame cpeou HatlOeHHbIX
PAazHoCmell OKA3anioCh 4emvlpe eOUuHuYbl, demvipe 0B8OUKU U mpu mpouxu. /Jokadxcume, umo
Hesnaiika 20e-mo oonycmui OUUOKY. (P. XKenooapos)

Pemenue. 3anuiieM KaXIyr0 U3 HAIIUX Pa3HOCTEH CO 3HAKOM ILIIOC, €CJIM B COOTBETCTBYIOIIEH
nape yucen OoJiblllee CTOMT MNEpe] MEHBIIUM [0 YacOBOWM CTpeNIKe, U CO 3HAaKOM MHUHYC B
IIPOTUBHOM ClIy4ae. ¥ Hac MOJy4HJuCh 11 pa3HOCTEN MEXy YMCIOM U CIEAYIOINM 332 HUM 110
4acOBOM CTpEJNIKE; 3HAYUT, CyMMa BCEX ATHX YHMCEN paBHA HYJIO, TO €CThb YETHOMY YUCITY. JTO
HEBO3MOJKHO, ITOCKOJIBKY CPEM HUX POBHO CEMb HEUYETHBIX YHCEN — YEThIpe YHCiia, PaBHBIX |
U -1, 51 TpHU 4yucIa, PaBHBIX 3 U -3.

11. B xomnanuu u3 wecmu 4enosex nobvle nimv MO2YM CeCmb 3 Kpyelblil CMOoA mak, 4mo
Kasxcoble 08a cocedd OKANCYMCsi 3Hakomuimu. Jloxkadxcume, 4mo U 6CH0 KOMHAHUIO MONCHO
ycaoums 3a Kpyeawlli CMOL MAaK, 4Ymo Kaxcovle 08a cocedd OKANCYMCS 3HAKOMbIMU.
(C. Bonuénkos)

Pemenue. 3ameTnM, 4TO y KaXKJOTO B KOMIIAHUM HE MEHEE TPEX 3HAKOMBIX. J|eHCTBUTENBHO,
eciu Obl HeKTO X ObUT 3HAKOM MEHEe, YeM C TpeMs, TO, UCKIFOUMB U3 KOMITAHUH OJHOTO U3 €ro
3HAKOMBIX, MBI TIONYYMJIH ObI IATEPKY TIOJIEH, B KOTOpoil y X He OoJiee OTHOTO 3HAKOMOTO, T. €.
MOCAINTh UX 3a KPYIJIBIA CTOJ HEBO3MOXKHO. BO3bMEM Temeph JIOOBIX MATEPHIX U PACCATUM UX
3a Kpyribiid croi. Illectol yenoBek 3HAKOM, MO KpaWHEW Mepe, ¢ TpeMsl M3 HUX; 3HAYUT, OH
3HAKOM C KaKOW-TO Mapou CUIASIIIMX PSAOM JitoAeil. Eciu Mbl mocaguM MIECTOro MeXay HUMU, TO



MOJIy4YUM Tpedyemyro paccanky.

12. Ilpu xaxom Haubonvuem n MONCHO packpacums yucia 1, 2, ..., 14 6 kpacHwlil u cunuil yeema
mak, umoowvl 05 1106020 uucia k=1, 2, ..., n Hawaucy napa cUHUX uucel, pazHOCMb MeHCOy
KOMOopuIMU pasHa k, u napa KpacHwiXx ducel, pasHOCMb MedcO0y KOMopvbiMu modice pasHa k?

(4. Xpamyos)

OtBer. N = 11. Pemenne. OueBuHO, n < 12, MOCKOJBKY CYIIECTBYET JUIIL OJHA Mapa YUCEN C
pasHocteio 13. [lpeamonokum, uto Tpedyemoe Bo3MOkHO Tmpu N =12. Yucio 12
MPEACTABISIETCS B BUAC pa3HOCTH umces oT 1 1o 14 poBHO aByms cmocobamu: 13—1 u 14-2.
[Tycth g onpeneneHHocTH yucio 1 — kpacHoe. Torga uucio 13 toxke kpacHoe, a uucia 2 u
14 — cunue. [lanee, cymecTBYOT TpH mapbl ¢ pazHocthio 11: 12-1, 13-2, 14-3. [lapa 13 u 2
pa3HOLIBETHAs!, 3HAYUT, IBE OCTAIBHBIX — OJHOILIBETHBIE, MOATOMY unciio 12 kpacHoe (kak u 1),
a yncino 3 — cuHee. [Ipomomkas Takum oOpa3oM paccMmaTpuBaTh pasHoctu 10, 9, 8 u 7, Ha
KOKJIOM Imare Mbl OyAeM Iojiy4daTh, YTO BCE BO3MOXKHBIC TIapbl, KpPOME JBYX, YXKe
pa3HOIIBETHBIC, U MOATOMY IIBETa €IIe JBYX YHCENl BOCCTAaHABJIMBAIOTCS OJHO3HA4YHO. B mTore
MBI [TOJIYYHM, YTO YHUCJIA OT 2 10 7 BKJIIOYMUTEIHLHO — CHUHHE, a uncia oT 8 1o 13 — KkpacHble.
Ho B Takom ciydae uncio 6 He MpeicTaBiseTcs B BUJIE Pa3HOCTH HU KPACHBIX, HU CHUHUX YHCEN
— npotuBopeune. CnenoBatenbHo, N < 11. Ocranock Mmokaszarb, 4To N MOXKET paBHATHCS 11.
OnuH U3 NpUMEPOB BBIMISIUT Tak: unucia 1, 2, 4, 6, 8, 10, 12 — kpacHsble, a uucna 14, 13, 11, 9,
7, 5, 3 — cuHue (pacmojOKEHUE CHHUX U KPACHBIX YHUCET CHMMETPHUYHO OTHOCHTEIIHLHO
CepeIMHbI OTpe3Ka [1, 14)). Ectb u Ipyrue MIPUMEPBI.

2.3. Kpumepuu u wkanvt oyeHueanusa pe3yibmamos o00yueHus npu npoeedeHuu
npoOMeENCYMOUHON ammecmayuu
[IpomexxyTouHast arTecTauus NMpeJHa3HAuYEHa JJId ONpPENETICHUs YPOBHS OCBOEHHS BCETO
o0bema yuyeOHOW NMCUMIUIMHBI. JlJIi OLEHUBaHUS pe3yJlbTaTOB OOyYeHHs INpU IMPOBEIECHUU
MPOMEKYTOUHOM aTTECTAIMH UCTIONIb3YeTCs IBYXOaIbHAS [IKaa: «3a4TCHOY», «HE 3aUTEHOY.

YpoBeHb
[Ixana P
Kputepuu onenrnBanus OCBOEHUS
OLICHUBaHMS .
KOMIIETEHIIUH
OO6yuaromuiics npaBuiabHO pemuia 85% u Oonee S aATOHHEL
IIPEJUI0KEHHBIX 3aaHuil. [IpaBUIbHO BBIOJIHMII aHAIN3
OO6yuaromuiics npaBuwibHO pemmna 70% u Gonee
GAUTCHON npeaIoKeHHBIX 3aannid. C HEOOIBIIMMHI HETOUYHOCTSIMU CrangapTHbII
BBITIOJTHWJI aHAJIN3
OOyuarommiicst mpaBuwibHO per 60% u 6onee
IpeI0KEHHBIX 3aAaHui. C CyleCTBEHHBIMU IToporosslii
HETOYHOCTSIMHU BBITIOJTHIII aHAJIN3.
e OO6yuaromuiics pemnia MeHee, yeMm Ha 60% npemioxkeHHblx | KommnereHuuu
3amannii. He cMor mpoBecTr aHau3 BBHITOJTHEHHONW PaObOThI HE
3a4TEHO»
c(hOpMUPOBAHBI

3. TunoBble KOHTPOJIbHBIE 32/1aHUA WJIM MHbIe MaTepUaJIbl, He00X0AUMBIE JJIsl
OLICHKH 3HAHWH, YMEHHUIl, HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapAKTEPHU3YIOLIMX
ranbl (OpPMHUPOBAHHMSI KOMIIETEHIMH B Ipolecce OCBOCHHS 00pa3oBaTeJbHOI
NPOrpamMMsl

3.1. Oyenounsvie cpedcmea meKkyuyeco KOHmMpOsa ycneeaemocmu



TeMbl 1J151 BBICTYIVICHUS C NMPe3eHTaluell / YCTHOro coo0IIeHus ¢ NMpeacTaBjieHueM

TE3UCOB HA NPAKTHYCCKUX 3aHATHUAX:

HcTopus onuMnuaaHoro ABMKEHUS 110 MaTeMaTHKE.

OO01ue ¥ crienualibHbIe METO/IbI PEIICHYSI YPaBHEHUH 1 HEPABCHCTB.
MeTtobl, CIOCOOBI K IPUEMBI PEIICHHUS JOTHYECKHX 3a1a4.

3aaun Ha TAKTUKY U CTPATETHIO.

Oco0CHHOCTD peIIeHUs 3a1a4 Ha IeTUMOCTh YHCE.
MatemMaTHYECKUE UTPHIL.

ok wnE

TeMbl AJI COCTABJIEHHUS 00001AIOIINX TAOJIHIL:
1. [IIpomecc pemieHus 3aaaun.
2. Metoj parmoHanu3alyy Mpy PEIICHUN HEPABESHCTB.
3. OOmue U crienuagIbHbIE METO/IBI PEIICHUS MaTEeMAaTHYECKHUX 3a/1a4. .
4. CneunanbHble IPUEMBI PEIICHUS alreOpanyecKkux 3aaad.

HpnMeprle 3ala4YM 1JIst CAMOCTOSITCJILHOI'O PCLICHUA

HazoBure Hanbonee panroHanbHbINA METOJ] PEIICHUS 3a/1aHuUsl.

1. \Esin 2x +cos2x = \/E

2.

3.

Pemmure ypaBHeHue Vx+dx+ 742405 + 7x =35—-2x
31092%% 1 9 |x|l0g29 < 3 1)1090,5(2x+3)
Pemnre HEpaBeHCTBO 2%+ 2 |x|092° < 3 X (5) .

. 7
Haiinure Bce 3HaueHus mapamerpa a, IpU KaXKJIOM M3 KOTOPBIX YpPaBHEHHE |— - 4| =
X

ax — 3 Ha npomexxytke (0; +00) umeer Gostee ABYX KOPHEH.

Hlectu3naynoe uucio aenutcs Ha §. Kakyro HauOombilyl0 cymMMy LU(P OHO MOXKET
UMEThH?

CymectBytor 11 100 Takux HaTypalbHBIX YHMCE, YTO CymMMa YETBEPTBHIX CTENEHEH

JOOBIX U3 HUX JEJIUTCS Ha MPOU3BEACHHUE ITUX YEThIpeX?

MoxHo a1 kneTku Tabaunbl 123%456 packpacuTh B J1Ba [[B€Ta TAKUM 00pa3oM, YTOObI y
Ka)J10M KJIETKH ObLIIO POBHO JBE COCEIHHE IO CTOPOHE KJIETKU APYroro sera’?

Kaxxaplii U3 rpynmnsl yq4amuxcsi CXOAWaI B KMHO WIN B T€aTp, IPU 3TOM BO3MOYKHO, YTO
KTO-TO W3 HUX MOI CXOJAWUTb U B KMHO, U B TeaTp. M3BeCTHO, YTO B TeaTpe MajlbUMKOB

3
ObL10 He Oolee 5 OT oOlIero yucia y4auuxcsi rpynmbl, NOCETUBIIUX TEATp, & B KMHO

5
MaJIbYMKOB OBLIO HE Oonee - OT o01Iero yucia yyauxcs rpymnibl, MOCETUBIIMX KUHO.

a) Morno nu ObITh B rpynne § MajJbYMKOB, €CIH JOMOJHUTEILHO M3BECTHO, YTO BCETrO B
rpymre obuto 16 yyanmxcs?

6) Kakoe Haubosblliee KOJMUYECTBO MAIbUUKOB MOIJIO OBITh B TPYIIINE, €CIU JOMOJIHUTEIbHO
U3BECTHO, YTO BCETO B rpymnre 0bu1o 16 yyamuxcs?

6) Kakyio HaMMEHbIIYIO JIOJI0 MOIJIM COCTAaBIISITH JI€BOYKM OT OOIIETO YHCla ydaluuxcs B
rpymne 6e3 JOMOJHUTEIBHOTO YCIOBUS MYHKTOB a U O ?

1.
2.

3.2. Ouenounvle cpeocmea nPOMeEHCynmouyHo20 KOHMPOIA YCHesaemMocmu

Bonpocsl k 3auery

Cdopmynupyiite onpeaeneHne paBHOCHIBHBIX YPABHEHUIA.
JlaliTe XapaKTEpUCTUKY OCHOBHBIX METO/IOB PEIICHUH YPAaBHEHUM pa3IuYHbIX BUIOB.



How

JlaliTe XapaKTEpUCTUKY OCHOBHBIX METOJ(OB PEILIEHNUN HEPABEHCTB Pa3JIMYHbIX BUJIOB.
Hazosure Hanbomnee 3¢ peKTUBHBIC METO/IbI PELIEHHS] YPaBHEHUH Pa3JInYHbIX BUIOB.
Ha3zoBute Hanbosnee 3¢(heKTHBHBIE METO/IbI PEILICHHUS] HEPABEHCTB PA3IMYHBIX BHJIOB.

CooTHecuTe, COCTaBbTE TAOIUITY (CXEMY)

6. OxapakTepusyiTe 3aaHUs, CBI3aHHbBIC C PEIICHUEM ypaBHEHUH, BKIIOYCHHBIX B
MaTeMaTHYECKUE OJIMMITUAJIBI PA3JINYHBIX YPOBHEH.

7. OxapakTepusyiTe 3aJaHus, CBSI3aHHbBIC C PEIICHUEM HEPABEHCTB, BKIIFOUCHHBIX B
MaTeMaTHYECKUE OJIMMITUAIBI PA3JINYHBIX YPOBHEH.

8. IlpuBeaute mpuMephl XapaKTEPHBIX OMMOOK MPHU PEIICHUH PA3IMYHBIX BUIOB

YpaBHEHUU.

9. IIpuBenute mpuMepbl XapaKTEPHBIX OMIMOOK MPH PEIICHUN PA3TUYHBIX BHJIOB

HECPAaBCHCTB.

10. YkaxxuTe NpUHIMITHATIEHOE OTIIMYNE B BEIOOpE OTBETA IPU PEUICHUU CHCTEM U
COBOKYITHOCTEH ypPaBHEHUI U HEPABEHCTB.

4, Mertoaun4yeckue

MaTepuaibl, OMNpelesiiOlie NPoUeIypPy OIeHUBAHUS

3HAHMA, yMeHHii, HABBIKOB M (MJIH) ONBITA JAeATEIbHOCTH, XaPAKTEPU3YIOUIUX ITANbI
¢dopMupoBanusi KOMIeTEeHIM I

4.1. Onucanue npoyedyp nposedeHus meKyuiezo KOHmpOoaA yCneeaemocmu Cmyo0eHmog
B Ttabnuue mnpeacraBieHO oONMCaHUE HPOLEAYP MNPOBEACHUS KOHTPOJIbHO-OLIEHOUHBIX
MEpONPUATHIA TEKYLIEro KOHTPOJI YCIIEBAa€MOCTH CTYIEHTOB, B COOTBETCTBUM C paboueit
IPOrpaMMOM JTMCUUIUIMHBI, W TPOLELYp OLIEHUBAHUS pPE3YJbTAaTOB OOY4YEHHUS C IMOMOILBIO
3aIlIAaHUPOBAHHBIX OLIEHOYHBIX CPEJCTB.

HanmenoBanue
OLIEHOYHOI'0
cpencTea

OmnwucaHus MPoIEeAYyPHl MPOBEAECHUS KOHTPOJIBHO-0IIEHOYHOT'O MEPOTIPHUATHS U
HPOIEIYPHI OLEHUBAHUS PE3yIbTaTOB 00y4IEHUS

Brictyniienue ¢
npe3eHTanuel / YcTHoe
co00IIIeHHE ¢
MpeI0CTaBICHUEM
TE3UCOB

I/IH}II/IBI/I}]yaHBHLIe TBOPYECKUC 3aJaHUs BbIJAIOTCA Ha MPAKTUYCCKHUX 3aHATUAX,

MpEAIIECTBYIONIMX HM3YYEHUIO IpejyaraeMoid Tembl. [lpenomaBaTtens 3HaAKOMUT

CTYACHTOB C KPUTCpUAMH OILCHUBAaHUS. I/IH}II/IBI/IZ[yaIILHLIe TBOPYECKUC 3aJaHuAd
JOJIKHBI OBITH BBINOJIHEHLI K 3aHITHIO IIO N3Yy4YCHUIO npe;:[naraeMoﬁ TEMBI U B
COOTBETCTBUHU C Tp€6OBaHI/I$IMI/I K O(I)OpMJ'ICHI/IIO (HOZ[FOTOBKa BBICTYIJICHUSA C
HpeBCHTaHHeﬁ Wi TIOATOTOBKAa YCTHOI'O COO6H.[€HI/I$I W HaIlMCaHHC TCSI/ICOB).
BrmonaenHoe 3alaHuC TPEABABIICTCA CTYACHTOM Ha 3aHiATHU 10 H3YYCHUIO

Hpez[naraeMoﬁ TEMBI.

CocraBiieHne
00o00maromeii Ta0INIBI

O6o0maromast Tabnuiia MoXeT OBITh TPEUIOKeHA CTyJEHTaM Ui COCTaBJICHHS Ha
MPAaKTHYECKOM 3aHSATHU WIIM BO BHEYUYEOHOE BpeMs MOCIIE U3ydEeHHUs] KOHKPETHOH TEMBI.
[TpenosaBarens Ha 3aHATHH JOBOAMT 11O CBEACHHS CTYAEHTOB Ha3BaHWe 00oOmIaronien
TaOIUIBI, 3HAKOMHT C KPHUTEPHAMH OIICHWBAaHUSA. B Ha3HAYCHHBIM CPOK CTYJEHTHI
CHAIOT BBHIITOJTHEHHOE 3aJJaHNE Ha IPOBEPKY

Opranuzanus padoTsI ¢
TEKCTOM TIO
0000111eHHTO,
CHCTEMaTH3aLUH H
CTPYKTYPHUPOBAaHHUIO
yaeOHoit nHpopMau

Texkcr npezyaraercst CTyA€HTaM Juisi pabOTHl ¢ HUM Ha NPAKTUYECKOM 3aHSATHU MM BO
BHey4eOHOe BpeMs. TEeKCTBI MOTYT OBITh TPEANIOKEHBI CTyAeHTaM W3 HayJIHO-
MOMyNSAPHBIX JKypHanoB («B mupe Haykm», «Hayka u xu3Hb», «BOKpyr cBeTay,
«3Hanme - cwira» W T.1.). IlpemogaBarenr Ha NPAKTHYIECKOM 3aHATHH 3HAKOMHUT
CTYACHTOB C KPHUTEPHSIMH OICHUBaHWA. B Ha3HaueHHBI CPOK CTYJACHTHI CHAIOT
BBITIOJIHEHHBIE 33JaHHUS Ha TIPOBEPKY

Hanucanue scce-
pELeH3HH 110
MPOYUTAHHOU
aureparype /

HpeHOHaBaTeHB Ha MPAKTHYCCKOM 3aHATUU MNIpeaIaract CTyJACHTaM BBI6paTI> u

MPOYUTATh HMCTOYHHMKH (MCTOYHHK), OOO3HAaUYE€HHBIE B 00S3aTEIHHOM

JIMTEpATypbl, U 3HAKOMHUT CTYACHTOB C KPUTCPpHUAMU OLCHUBAHUA. Hanucanneie u
O(i)OpMJIeHHLIe B COOTBCTCTBUU C Tpe6OBaHI/IHMI/I OCCC-PCUCH3MU B Ha3HAYCHHBII CpOK

CIINCKE




Hanucanue scce- C/IAI0TCSl Ha TIPOBEPKY MPEHOAaBaTeIIo.
pELIeH3UN Ha CTAThIO

Htorosas paboTa MpOBOAMTCS MO PE3yabTaTaM OCBOCHMS IUCLUIIIMHBI B LEJIOM BO
BpeMs NPaKTHIECKUX 3aHATHH. Bo BpeMs ee MpoBeneHMs IMOIBb30BATHCS yICOHHKAMH,
CIPaBOYHUKAMH, KOHCIICKTAMH JICKIWH, TETpajsiMH Ul NPaKTHIECKUX 3aHATUH He
paspemero. IlpenonaBaresns Ha MPAKTUYECKOM 3aHATHH, NPEIIICCTBYIONIEM 3aHATHIO
MPOBEICHUST HMTOTOBOW paldOTBI, NOBOAWT 1O OOYYalOUIMXCSA: TEMbI, KOIMIECTBO

Hrorosas padota

3a,uaH1/1171, BPEMs BbITTIOJTHEHU .

4.2. Onucanue npouedyp npoeeoeHuUss NPOMEIHCYMOYHOU ammecmayuu
3auem

[Ipu onpenenennn ypoBHS JOCTHXKEHUN 00yUalOlUX HA 3a4eTe YUUTHIBACTCS:

- 3HaHME NMPOTPAMMHOI'0 MaTepuia IUCIHUILINHBL;

- 3HAHWA, HEOOXOAMMBbIE JJsi pEIICHUS THUIOBBIX 33JaHUN, YMEHHUE BBIOIHATh
MIPEAYCMOTPEHHBIE TPOTPAMMOI THUIIOBBIC 3aaHUs;

- BJAJCHUE METOAOJOTHEH IUCUUIUIMHBI, YMEHHE MPUMEHATh TEOPETUUYECKHE 3HAHUS B
HECTaHJAPTHBIX CHUTYAIUSX MPH PEIICHUH TBOPYECKUX 3aJaHUil, 0OOCHOBHIBATH CBOU
NEeNUCTBUSL.

[IpoBeneHne MPOMEKYTOUHOM arrectauu B (opme 3adera MO3BOJSIET CPOPMHUPOBATH
WHAUBUAYAIbHBIN Oali CTyAeHTa N0 JUCIHMIUIMHE [0 pe3ylbTaTaM TEKYIIEro KOHTPOII,
peaym3zyeMoro B ¢opMmMe OalTbHO-PEHTHHIOBOW CHCTEMbI OIICHHBAHHS, T.K. OICHOYHBIC
CpEICTBa, HMCHOJb3yEeMble IMPU TEKYIIEM KOHTPOJIE, MO3BOJSIOT OLEHUTh 3HAHUSA, YMEHUS U
BJIQJICHUS HABBIKAMH/OIBITOM JIEATEIHHOCTH OOYYAIONIMXCS TIPU OCBOCHHH JUCIHILTAHBL.
[IpenogaBaTens BBICUUTHIBACT HHAMBUAYAJIbHBIM Oamin Kak CcyMMmy OajuioB TEKyLIEro U
HUTOTOBOT'O KOHTPOJIS.

A 10 94-100 3a4TEHO
A- 9 90-94
B+ 8 85-89
B 7 80-84
B- 6 75-79
C+ 5 70-74
C 4 65-69
C- 3 60-64
D 2 55-59
1 50-54 HE 3a4TEHO
F 0 0-49

Ecin onenka ypoBHS  c(OpMHUPOBAaHHOCTHM  KOMIIETEHLIMH  oOydarolierocs He
COOTBETCTBYET KPHUTEPHSIM IOJYy4YEHHUs] 3ayeTa Ha OCHOBE OaJIbHO-PEUTHUTOBOH CHCTEMBI
OLICHUBAHMSI, TO O0yYarOUIUiics cAaeT 3a4eT, KOTOPbIi MpoBOIUTCS B (hopMe cobeceioBaHus 110
IIEPEYHIO TEOPETUYECKUX BOIPOCOB, BBIOJIHEHUS MTOrOBOro TecTa. IlepeueHsp TeopeTnueckux
BOIPOCOB U THIIOBBIX TECTOBBIX KOHTPOJIBHBIX 3aJaHMi oOOydaroliuecs MOJy4aroT B Hayale
cemecTpa.




