degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OnuMmnuaaHbIe 3aJa4H 110 MaTeMaTHKe
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

H.X. AraxaHoB, kaHz. ¢pu3.-MaT. HayK, JOLCHT
®.A. Bnes

[Iporpamma obOcyxeHa Ha 3aceqanuu Kadenpsl HHHOBauHOHHOHN negaroruku 20.04.2020



AHHOTANMA
[Iporpamma «OnumnuagHbpie 3aadd MO MaTeMaTHUKE» 3HAKOMUT CIylIaTeslied ¢ OCHOBAaMHU OJIMMIIHAIHOMN
MaTeMaTUKU ¥ CIeNu(PUKONH ONMMIUAAHOW MaTeMaTWKH B cpefaHeil mkone. Ilporpamma mpenronaraet
YCBOEHHE OCHOBHBIX TMEAAroTHYECKUX ¢ TMPAKTUYECKUX TPUEMOB PpEIIEHUS KIACCHUECKUX 3ajaad
ONTUMITMAHON MaTeMaTHKu. B xome oOydeHus M0 MporpaMMe CIIyIIaTeld W3yYaroT METOAUYECKUE OCHOBBI
nocrpoeHus (HakyabTaTHBHOTO Kypca OJNHUMITMAJHOM MaTeMaTHKH B CpEAHEH WIKOJe M WCIOJL30BaHHE
OJTUMITUATHON MAaTeMAaTUKH IS PEIICHUs (PU3UICCKUX 3a/1a4.

1. leau u 3apauun

eap AUCUMNIMHBI

O3HakomiIeHHE criymiarened C OCHOBaMH OJHMMIIMAJAHON MaTeMaTHKH, YCBOEHHE OCHOBHBIX
[1€1arOr'MYECKUX U MPAKTUYECKUX IPUEMOB PELIEHUs KJIACCUYECKUX 3aJay OJIMMIIMAJHOM MaTeMaTHKH,
O3HAKOMJICHHE CIIyIIaTeJie ¢ MPUMEHEHUEM OJIMMIINAIHOW MaTeMaTUKU AJIsl pelieHus: (pu3nueckux
3a7a4, YCBOGHHE METOIMYECKHX OCHOB TIOCTPOCHUS (haKyJbTaTHUBHOTO Kypca OJIMMITHATHON
MaTEeMaTHKH.

33]13‘[1/[ JAUCHUIIINHBI

* [IpuoOpereHne cirymarensiMd TEOPETHYSCKUX 3HAHUHA M TPAKTUYECKHX YMEHHH W HABBIKOB B
obJyacTu yriryOIEHHOTO Kypca dIeMeHTapHOo! (IIKOJIbHOM ) MaTeMaTHKH;

* TIOArOTOBKA CIyIIaTeNed K M3y4YeHUIO yNIyONEHHBIX KypcoB apH(METHKH, anreOpbl, reoMeTpuu
(MMaHUMETPHUH U CTEPEOMETPHUH ), KOMOUHATOPUKH;

* H3YYCHHUE CIECHHMAIBHBIX PA3/CIIOB, HE BXOSIIUX B TOCYAAPCTBEHHBIN CTaHAAPT LIKOJBHOIO Kypca
MaTeMaTHKH;

*  TpHOOpeTeHHE HABBIKOB NPUMEHEHUS YKa3aHHBIX Pa3[elioB NPH NMPOBEICHUU (haKyJIbTaTHBHBIX
3aHATUH 110 MaTeMaTHKe.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEACTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(hopMupyeT COOCTBEHHBIC CYKICHHS U OI[CHKH
YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE

MOCJICACTBHS BO3MOXXHBIX BAPHAHTOB PCIICHUA 3aJa9U

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

[TK-8 CriocobeH K mpernoiaBaHuio
(U3MKO-MaTEMAaTHYECKIX TUCIUTUINH B
00pa3oBareTbHOM YUpEeXKISHUH 00IIero
00pa3oBaHMsl, JOTIOIHUTEIEHOTO 00pa30BaHHUs

IIK-8.3 CnocobeH mNpPUMEHATh Pa3UYHbIE  METOJBI
o0y4yeHHsT M 0O0pa3oBaTE/IbHBIE TEXHOJIOTUH, HCXONS W3
0COOCHHOCTEH cofep:kaHusl yueOHOro MaTepHaia, Bo3pacra
u o0pa3oBaTeNbHBIX norpeOHOCTEN 00y4aeMbIX;
IUIAHUPOBaThb ¥  KOMIUIEKCHO IPUMEHATh  pa3lIndHbIC
cpeacTBa o0y4eHus




[1K-9 CniocobGeH opraHu30BbIBaTH COBMECTHYIO
Y MHAMBUAYAIbHYIO YUEOHYIO JESITEeIbHOCTh
00y4aroIuXcsl, OCYLIECTBISTh MEJaroruuecKyro
MOAJCPIKKY 00yHaroUIMXCs C BBIIAIOIUMHCS
CIIOCOOHOCTAMU

[1K-9.2 CriocoGeH ocymecTBIATh, HHANBUIYaTbHYIO0 paboTy
¢ o0yyaromuMHcs B 3aBUCUMOCTH OT HMX CIIOCOOHOCTEH,
o0pa3oBareNbHBIX  BO3MOXHOCTEH H  MOTPEOHOCTEN;
pa3pabaTbIBaTh WHIUBULyaTbHO OpPHEHTHPOBaHHEIC
OpOrpaMMBbl, MarepHajbl C YYETOM HHAWBHUIYAIbHBIX
0COOEHHOCTEN 00Yy4arOIIUXCs

[IK-9.3 VYmeer oOpraHu3oBBIBaTh  pa3iIUYHbIE  BHUJBI
JESTEIIBHOCTH 00yJaronuxcsi B 00pa30BaTeIbHOM ITPOIIEeCCe;
MPUMEHSTh METOJILI MOTHBAIIUU O0YJarOIIUXCs K YUeOHOH U
y4eOHO-HMCCIIeI0BaTeIbCKON paboTe

[IK-9.4 VYmeer ocymecTBusTh OTOOp y4eOHOTO U
METOIMYECKOTO MaTepuaia JUisi pealiu3alud B Pa3inyHbIX
¢dopmax oOydeHHs (PU3NKO-MATEMaTHIECKUM JTUCIUATUIMHAM
B COOTBETCTBUU C JTUJIAKTUIECKHUMH [EISIMU U BO3PACTHBIMH
0COOEHHOCTSAMH 00Y4aIOLINXCS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:
- IIOHATHA IPOCTOIr0, COCTABHOI'O YHUCJia,

- IIOHATHE B3aMMHOM MMPOCTOTHI ABYX YUCCII;

- OCHOBHYIO T€OpeMy apHu(METUKH;

- IPU3HAKH IETUMOCTH;

- TeopeMbl Buera u be3y;

- CBOICTBAa MHOTOWICHOB U UX I'Pa(UKOB;

- HepaBeHcTBa Komn-ByHSIKOBCKOTo, HEpaBeHCTBA O CPETHHUX, TPAHCHEPABEHCTBO;
- IOHSITHE MHBAPUAHTHI U TTOJTyUHBAPHAHTHI;
- IoHsITHE Tpada, TUTaHapHOTO Tpada, myTH Diiepa;

- IOHSTHE TIPABUIIBHOM pacKpacku rpada;

- [IOHATHUE ACPCBa MMO3UIUHA B MATEMATHIECKUX urpax;
- IOHATHUC ACPECBA, OCTOBHOI'O ACPCBA, BHUCSYCH BCPUIMHBI, HUKJIA;

- YHCJIO COUYETAaHUH U NEPECTAHOBOK;

- OCHOBHBIE [TPUEMBI PEIIeHHs 3a/1a4 OJUMITHATHON MaTeMaTHKH;
- OCHOBHbIE 00BEKTHI INITAHUMETPHHU U CBA3aHHbIE ¢ HUMU TeopeMbl (UeBbl, MeHe-nas);
- TIOHATHUE CTENIEHH TOYKH OTHOCUTENBHO OKPY>KHOCTH;

- IIOHATHUE HEHTPA MAaCC CUCTCMbI TOYCK;

- CHCLII/I(l)I/IKy npenogaBaHusAg OJIPIMHPIaZ[HOﬁ MaTC€MaTHUKH B IIKOJIC.

YMETB:

HpI/IMeHSITL MpU3HAKAU ACJIUMOCTHU, MCTOL MaTeMaTH4eCKOM UHAYKIUHU, MCTO/bL KOM6I/IHaT0pHI>IX
HOI[C‘-IéTOB, TCOPEMBI TNTAHUMETPHU AJI PCUHICHHUA 3a1a4 OJIMMITMAHON MaTEeMAaTHKH.

BJIAJIETD:

*  OOmMMH MOHATUSMH U IPUEMAMHU PEILICHUS 33]1a4 OJIMMITUATHON MaTeMaTHKH;
* OCHOBaMHM MOCTPOCHHUS JIOTUUECKUX KOHCTPYKIIUH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 ApudmeTrka U1 OCHOBBI TEOPUH YUCEIL. 4 8 12
MHOrO4JICHBL. 2 4 6
3 [TocnenoBarenbHOCTH. 2 4 6




4 VYpaBHEHUS 1 HEPABEHCTBA. 2 4 6
5 KombOunartopuxka. 2 4 6
6 [MnanumeTtpus. 3 6 9
Uroro wacos 15 30 45
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. ApucdmeTrka 1 OCHOBBI TEOPHH YHCEI.

Jemumocts. IIpocTeie u coctaBHble uyncia. OcHOBHas Teopema apudmernku. [Ipusnaku nenumocta
Ha2,3,5,7,9, 11. Bsaumuo npocteie uncna. Anroput™m Epxinia vaxoxxaenus HO/L (HanGomnbinero
obmiero aenurenst). CpaBHEHUS IO MOAYJIIO.

2. MHOrouieHs!.
MHuorounensl. Paznoxkxenne MHOTOWICHOB Ha MHOXUTeNU. Teopema be3y u ciiencTBus u3 Heé.
3. IlocnemoBaTeNILHOCTH.

Apudmerndeckass u reomerpuueckas nporpeccuu. Umciaa PuboHauuM, 3aKOHOMEPHOCTH. Metoa
MaTeMaTHYEeCKON UHIYKIUH.

4. YpaBHeHUs U HEPABEHCTBA.

HuodantoBel ypaBHeHusi. KopHu muorowreHoB. Teopema Buera. OcHoBHas Teopema anreOpbl.
Hepasenctsa o cpennux. HepaBenctso Komn-byHskoBckoro. TpaHCHEpaBeHCTBO.

5. Kombunaropuka.

I'pader. Packpacku rpados. depesss, uukisl. Jlemma o pykonoxarusix. [lonarue npocroro mytu B
rpade. DinepoB nyteh W OitnepoB 1ukin. [lnanapueie rpadbl. Uncino codeTaHWi, KOJIHMYECTBO
nepectaHoBOK. MHBapuaHThl U nonyuHBapuanThl. Urpel u crpareruu. [lepeBo mo3unmii. 3agaun Ha
«OLICHKY t IIpUMEpP».

6. [InanumeTtpus.

OCHOBHBIE PJIEMEHTHI TPEYTOJIbHUKA U UX cBoicTBa. Ilomo0ue TpeyrolbHUKOB U MHOTOYTOJIbHHUKOB.
T'omorerus. [Ipamas u okpyxuaocTs Ditniepa. Teopemsl UeBbl 1 Menenas. OxkpyxHocTs. KacarensHas
K OKpPYXXHOCTH U ee cBoicTBa. lleHTpanbHble U BiucaHHble YIvibl. OKpY>KHOCTb, OIMCAHHAs OKOJIO
TpeyronbHuKa. OKpY>KHOCTb, BIIMCAHHASI B TPEYroidbHUK. CTENEHb TOUKH.

I'eomeTpus macc.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIlCHHAs! MYJIbTUMEANA IIPOEKTOPOM, SKpaHOM U MUKpodoHOoM. [l
MPOBEACHUS 3aHATHI B (hopMaTe BUICOKOH(PEPEHIIMH — HOyTOYK MJIM NIEPCOHATILHBIN KOMITBIOTED,
OCHAIICHHBIH MUKPO(OHOM H BUJICOKAMEPO, UMEIOIINH BBIXOJ B ceTh IHTEpHET ¢ TOCTaTOYHOM JIsI
y4acTHsl B BUJICOKOH(EPEHINY MPOIYCKHOH CIIOCOOHOCTBIO.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI




OcHoBHas nuTeparypa
1. Araxanos, H. X. Maremaruka. Paiionnsie omummuanel. 6 — 11 knace / H. X, Araxanos, O. K.
Honmunckuit. — M.: Ilpocsemenue, 2010. — 192 c.
2. Araxanos, H. X. Maremarnka. ObnactHeie onumnuansl. 8 — 11 knace / H. X. Araxanos, U. U.
Bbornanos, 1. A. KoxxeBaukos [u np.]. — M.: IIpocBemenue, 2010. — 239 c.
3. Araxanos, H. X. Bcepoccuiickue onuMnuaabl IKOJBHUKOB 10 MareMaTtuke 1993 — 2009:
3akmountenbhbie dTanbl / H. X. Araxanos, . U. bornanos, I1. A. KoxxeBHuKOB [1 Ap.]— M.
MIIHMO, 2014. — 552 c.
4. Top6auer H.B. COopHUK onuMmuaaHbIX 3aj1a4 no Mmatematuke.— M.: MITHMO, 2004. — 560 c.
5. T'enkun C.A., UtenGepr U.B., JI.B.®omun. JleHnHrpaackue MateMaTnueckue Kpy>KKH: ocooue is
BHEKJIacCcHOU pabotsl, Kupos, 1994. — 272 c.

JomnonHurensHas aureparypa

1. AnreOpa u Teopus uncen. COOpHUK 3a1a4 i Maremarnyeckux mkoi. Angyrtosa H.b., Yerunos
A.B.—M.: MIITHMO, 2002. — 264 c.
2. I'eomerpus. [Inanumerpus 7-9 knaccsl. 3apaunuk.— M.: MITHMO, 2006. — 416 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://mipt.ru/education/chair/mathematics/study/ - yueGHbIe MaTepuanbl Kaeapbl BoICIICH
marematuku MOTU

http://lib.mipt.ru - Dnekrponnas 6ubnuorexa dPuzrexa

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHSTHSIX MOTYT HCITONIb30BATHCS MYJIBTUMEIUHHBIC TEXHOIOTHH, BKJIFOUYAs JIEMOHCTPAIIUIO
MPE3eHTAIMN U BUIC03aMNCEN JeMOHCTPAIIMOHHBIX (DHU3UYECKUX IKCIIEPUMEHTOB, a TAKXKE CUCTEMBI
JMCTaHITUOHHOTO OOYYEHHsI, B3aUMOICHCTBHS ¢ 00YYarOIIUMHCS TOCPEACTBOM BUICOKOH(DEPEHIINH 1
BEOMHAPOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAACTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HATb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA IJId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTo Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeagaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JHCIUTLINHBL.

Baxno ,I[OGI/ITBCSI IOHHMMaHus U3y4daceMOro Marepuralid, a HC MEXaHHMYCCKOIo €ro 3alioMMHaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TCM, BOIPOCOB, CICAYCT O6paH.[aTBC$I 34 KOHCYJIbTAallUAMHU
IpernoaaBareiito.



[To xaxxmoif mpoHIeHHONW TeMe CTyIeHTaM BhimaeTcs mo 8 - 12 3amau (Bcero 60 3amad 3a cemecTp),
KOTOpBIE MM HEOOXOAWMO PEIIUTh caMocTosiTelbHO. s gomycka K 3adeTy TpeOyercs YCIeEIIHOe
peleHue He MeHee 50-TH NpOLEHTOB 3a/1a4 JIs1 CAaMOCTOSITEILHOTO PEILICHHUS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

H.X. AraxaHoB, kaHJ. pu3.-Mar. HayK, TOLIEHT
®.A. Usnes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

[TK-8 Crioco0eH Kk mperogaBaHuio
(HU3MKO-MaTEeMaTH4YeCKUX TUCLUILUINH B
00pa3oBaTeIbHOM YUPEKICHUU OOLIETO
00pa3oBaHusl, JOMOTHUTEIHLHOTO 00pa30BaHUs

[IK-8.3 CnocobeH mNpPUMEHATH Pa3IUYHBIE  METOJBI
o0y4deHHsT W O0Opa3oBaTCIIbHbIE TEXHOJIIOTUH, HUCXONIS W3
0CcOOEHHOCTEN copepikaHusl yd4eOHOro mMarepuaia, Bo3pacTta
u 00pa3oBaTenbHBIX norpedHOCTEH 00y4aeMbiXx;
TUIAHUPOBaTh ¥  KOMIUIEKCHO TPUMEHSTh pa3IndHbIC
cpezacTBa o0y4eHust

[TK-9 CriocobeH opraHu30BEIBaTH COBMECTHYIO
U MHIMBUAYAIBHYIO YY€OHYIO JesITeIbHOCTh
00y4aromuxcsi, OCyIECTBIATh eJarorndecKyro
MOJICPKKY 00YHYaIOLINXCsl C BBIIAIOIIMMUCS
CIIOCOOHOCTAMU

ITK-9.2 CriocobeH ocyIecTBIsATh HHIANBHIIYAIEHYIO padoTy
¢ oOydJaroImmuMHUCs B 3aBHCHMOCTH OT WX CIIOCOOHOCTEH,
o0pa3oBaTenbHBIX  BO3MOXKHOCTEH W IMOTPEeOHOCTEN;
paspabarbIBarh WH/IMBUYaTbHO OpUEHTHUPOBAHHbBIE
MpOrpamMMbl, Marepuajgbl € yYETOM HWHIWBUAYATbHBIX
0COOEHHOCTEH 00YyJarOIUXCs

I[IK-9.3  VYMeer oOpraHu3oBBIBaTb  PA3JIMYHBIE  BHJIBI
JeSITEeTLHOCTH 00ydaronuxcsi B 00pa3oBaTelIbHOM MpoIiecce;
NPUMEHSATh METOIBI MOTHBAIMK O0YyJaIOIIUXCS K yueOHOU U
y4eOHO-HMCCIIeI0BaTeIbCKON paboTe

[MIK-9.4 VYmeer ocymecTBIsATE OTOOp y4eOHOrO U
METOJMUYECKOTO Marepuayia ISl pean3allid B Pa3IUYHBIX
¢dbopmax oOydeHus: (PU3UKO-MATEMATHYECKUM JUCIUTLIIHHAM
B COOTBETCTBUH C TUJIAKTHUSCKUMH IETSIMHA ¥ BO3PACTHBIMU
0COOCHHOCTSIMU O0YYaOLITIXCSI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCIUTUIMHBL « OMUMITHAHBIE 32/1a91 TI0 MaTeMaTUKe» 00yJaroIIuics TOMKEH:

3HATb:




- IOHSATHS IPOCTOT0, COCTABHOT'O YHUCJIIA;
- IOHSITHE B3aUMHOMN IPOCTOTHI JIBYX UUCEIL;
- OCHOBHYIO T€OpeMy apu(PMETHKU;
- IPU3HAKU JEJIUMOCTH;
- TeopeMsl Buera u besy;
- CBOWCTBAa MHOTOYJICHOB U MX I'Pa(UKOB;
- HepaBeHcTBa Komu-byHsIKOBCKOTO, HEpaBeHCTBA O CPEAHUX, TPAHCHEPABEHCTBO;
- IOHSITHE UHBAPUAHTHI U IIOJyUHBApUAHTBHI;
- IOHsTHE Tpada, IIaHapHOro rpada, myTn Jiiepa;
- IOHATHE TPaBHILHOI packpacku rpada;
- IOHSTHE JIepPeBa MO3UIMIA B MATEMaTUIECKUX UTPax;
- IOHSITHE JIEPEBA, OCTOBHOI'O JIEPEBa, BUCSUEH BEPIINHBL, LIUKIIA;
- YUCJIO COYETAHUH U MEPECTaHOBOK;
- OCHOBHbI€ [TPUEMbI peILIeHHs 3a/1a4 OJIMMIIMAAHON MaTeMaTHKY;
- OCHOBHBIE OOBEKTHI INITAHUMETPHH U CBsI3aHHBIE ¢ HUMH TeopeMbl (UeBbl, MeHe-nast);
- IOHSITHE CTEIIEHU TOYKU OTHOCUTENIBHO OKPY>KHOCTH;
- IOHSTHE LICHTPa MACC CUCTEMBI TOUEK;
- cneun UKy MpernogaBaHus OMTUMIINAHONW MaTEMaTHKHU B LIKOJIE.
YMeThb:
[IpuMeHATh NpHU3HAKU [AEIMMOCTH, METOJ MAaTeMaTHYeCKOl MHAYKIMH, METOIbl KOMOWHATOPHBIX
MOACYETOB, TEOPEMBI IUIAHUMETPHUH JUISI PEILICHHs 3a/1a4 OJTMMITMAJHON MaTeMaTHKH.
BJa/IeTh:
*  OOmMMH NOHATUSAMH U IPUEMAMH PELLCHHS 3a]1a4 OJMMITMAIHON MaTeMaTHKH;
* OCHOBAaMHM IIOCTPOEHUS JIOTHYECKUX KOHCTPYKIMH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

[To xaxmoli mpolineHHONW Teme cryaeHTaM Bbimaercs mo 10 3amau (Bcero 60 3amad 3a cemectp),
KOTOpBIE MM HEOOXOAWMO PEIIUTh caMocCTosiTelIbHO. [ jomycka K 3adeTy TpeOyercs YCIElIHOe
peleHre He MeHee 50-TH NpOLEHTOB 3a/1a4 JIs1 CAMOCTOSITEILHOTO PEILICHHUS.

[Ipumepsl 3a1a4 peCTaBICHBI B IPUKPEIIIEHHOM (haiie.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:
1. OcHoBHas TeopeMma apudmeruku. [IpuzHaku genumocty Ha 2, 3, 5, 9, 11.
2. MHorounensl. Paznoxenre MHOTO4IeHOB Ha MHOXKUTENU. Teopema besy.

3. Apucdmernueckas U reomerpuieckas nporpeccun. [locnenoBarensHocTh PuboHayun. OCHOBHBIE
CBOICTBA.

4. Teopema Bueta 1 MHOTOWIEHOB IIPOM3BOJIBHBIX CTEIIEHEH.

5. HepasenctBa o cpennux. Meton llItypma. HepasenctBo Komu-byHsAkoBckoro. TpaHCHEpaBEeHCTBO.
6. Apdunnsie Teopemsl mnanumerpun (Yesl, Menenas).

7. 3aMeuaTenbHbIE TOUKK TpeyronbHuKa. Teopema o mpsimMoit Ditnepa.

8. Brnmcannsbie yrisl. [lpsamas Cumcona, Touka Mukens.

9. Kacaromuecs okpyxHocTH. Jlemma Apxumena.

10. Bekropsl. CroiicTBa BekTopoB. LlenTp Macc.

11. Yucno codyeraHnii, KOITMYECTBO EPECTAHOBOK.

12. IlpuHUMN MATEMATUYECKOM UHIYKLIHH.

13. CneunanbHble ouMIuagHbie TeMbl. «OLIEHKa + IpuMep».

14. TIpaBunbHas packpacka rpada. [Inanapasie rpadsl. Packpacka manapaoro rpaga B 5 1IBETOB.
15. KonmaectBo pébep B aepese. Kputepuii cymectBoBanus DitiepoBoro myTH B rpade.

Kputepun oniennBanus



Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOydYaloIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTEeMaTH3UPOBaHHBIC, TIIyOOKHWE 3HAHUS y4eOHOH TpOrpaMMbl JUCHMIUIMHBI ¥ YMEHHE
YBEPEHHONIPUMEHATh WX HA NpPAaKTHKE I[IPU pPELHIeHUH KOHKPETHBIX 3ajad, CBOOOTHOE U
NPaBUIILHOCOOO0CHOBAaHNE NPUHSTHIX PEIICHUH;

OleHKa «OoTIMYHO (9)» BEICTaBIsieTCS OOyd4aromeMycs, €CJIM OH II0Ka3ajl BCECTOPOHHHE,
CHCTEeMaTH3UpOBaHHbIE, TIIyOOKHWE 3HaHMA y4yeOHONW NpOrpaMMbl JAUCHMIUIMHBL W yYMCHHE
YBEPCHHONIPUMEHITh WX Ha TNpPaKTHKE IMPU pPEHICHUH KOHKPETHBIX 33jad, CBOOOTHOE U
MPaBWIBHOGOOOCHOBAaHNE TPHHATHIX pEIIEHHH, HO TPH ATOM OBUIM JOMYyHIEHbl HeOOJIbIINe
HETOYHOCTH, KOTOPBICOBIIH CAMOCTOSTEIBHO 00HAPY>KEHBI H UCTIPABJICHBL;

OLEHKa «OTIMYHO (8)» BEICTaBIsIeTCS OOyd4aromeMycs, €CIM OH II0Ka3ajl BCECTOPOHHHE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHME 3HaHMA y4yeOHOW NporpaMMbl JAUCHMIUIMHBL W yYMCHHE
YBEPCHHONIPUMEHITh WX Ha TNpPaKTHKE IMPU pPEHICHHH KOHKPETHBIX 33jad, CBOOOTHOE U
MPaBWIBHOGOOOCHOBAHNE TPHHATHIX pEIICHWH, HO TPH ATOM OBUIM JOMYyHIEHbl HeOOJIbIINe
HETOYHOCTH, KOTOPBIE MTOCIIE YKa3aHUs IK3aMeHATOpa ObLTH CaMOCTOSITEIIbHO HCIIPABIICHBI;

OLICHKA «XOpoIo (7)» BBICTABIsAETCS 00yJaroLeMycs, €CJIi OH TBEp/O 3HAET MaTepHuall, FPaMOTHO UIIO0
CYIIECTBy W3JIaraeT €ro, yMeeT TNPUMEHATh IIOJyYCHHbIE 3HAHUS HAa TPAKTHKE, HO
JIOITyCKaeTHETOYHOCTH B OTBETE MJIM JEIaeT HECYIIECTBEHHbIE OLIMOKH MPH PEIICHUH 3a71a4;

OLICHKA «XOPOILO (6)» BBICTABISICTCS 00yYaromeMycs, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO UIIO
CYIIECTBy M3/araeT €ro, yMeeT INPUMEHATh IIOJyYCHHbIE 3HAHUS Ha TPAKTHKE, HO
JIOITYCKaeTHEOOIBIINE OMMUOKA B OTBETE U (WJIM) TIPU PEIICHUH 3a]1a4;

OLICHKA «XOPOILO (5)» BhICTABIAETCS 00yJaroeMycs, €CJIi OH TBEpP/O 3HAET MaTepHuall, FPaMOTHO UIIO0
CYILECTBY HM3JIaraeT ero, yMeeT IPUMEHSTh MOJTy4YCHHbBIC 3HaHUs Ha MPAKTUKE, HO OTBEYACTHEYBEPEHHO
1 (M) AOTyCKaeT OMMOKY NPY PEIICHNH 337134,

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCs OOydaromeMycs, MOKa3aBIleMy (parMeHTapHbIH,
pa3po3HEHHBI  XapakTep  3HAHWM, HETOYHBIC bopMynHpoBKM ~ 0a30BBIX  IOHSATHIA,
HapYLICHUSUIOTHYECKOM MOCIeJ0BAaTeIbHOCTH B N3JI0KEHUHU TIPOrPaMMHOT0 MaTepuasa, €CiIu Ipu 3TOM
OHBJIAZICET OCHOBHBIMH pa3JelaMd yd4eOHOW MpOrpaMMbl, HEOOXOAMMBIMH JUIS JTAJIbHEHIIETo
00y4eHHAN MOKET IPUMEHSATH MTOTy4YEeHHbIE 3HaHU [0 00pa3ily B CTaHAAPTHON CUTyallny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BhICTaBiIseTCs OOydaromeMmycs, MOKa3aBIIeMy (parMeHTapHBbIH,
pa3po3HEHHBI  XapakTep  3HAHWM, HETOYHBIC bopMynHpoBKM ~ 0a30BBIX  IOHSATHIA,
HApYUICHUSUIOTHYECKOM  MOCIEeOBAaTeIbHOCTH B H3JOKEHMH IPOrpaMMHOIO MaTepuana, He
BJIAJICIONIEMYHEKOTOPBIMU pa3JiefiaMy y4eOHOH MpOrpaMMbl, HO YMEIOIIEMY MPUMEHSThH TOIyYeHHBIC
3HaHMA N000pasily B CTAaHAAPTHON CUTYallMH;

OIICHKA «HEYIOBIETBOPUTEIHHO (2)» BBICTABISETCS 00ydaronieMycsi, KOTOPhI He 3HaeT OobIeyacTu
OCHOBHOTO  COICpKaHUS yd4eOHOW MporpamMMbl JHMCHHIUIMHBI, JIONTyCKAaeT TpyOble OLIMOKH
BOPMYIMPOBKAX OCHOBHBIX TIOHSATHH JUCHUIUIMHBI M HE YMEeT MWCIOJIb30BaTh IOJYYECHHBIC
3HAHHATIPU PEIICHUH THITOBBIX MPAKTUYECKHUX 33]1a4;

OLICHKA «HEYIOBJIETBOPHUTENBHO (1)» BBICTaBIsETCS 00ydYarolmeMycs, MoKa3aBIIeMy MOJHOE HE3HAHHE
y4eOHOM porpaMMbl JUCLUTLTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Htorosas arrectanus mo auciumuimHe «OIUMIMaAHBIE 3a]a4d MO0 MaTeMaTHUKe» OCYIIECTBIAETCS B
¢dopme muddepenunpoBanHoro 3zadera. K muddepeHnpoBaHHOMY 3a4eTy JOIMYCKAIOTCS CTYAEHTHI,
ycnemHo pemuBmie 50 MPOIEHTOB 3ahad, 3aJaHHBIX 110 KaXKJA0M TeMe B TEYEHHE CeMecTpa.
HuddepeHunpoBaHHBIA 3a4eT MPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ouete
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mposenenum 3auéra  oOydaromiemycs
npenocrasisierca 30 MUHYT Ha 1oArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



I[I/ICIII/IHJ'II/IHa: OJ'II/IMHI/IaZ]HLIC 3aa4y 110 MaTEMATHUKC

Tlo xaxkoii mpoiiaeHHO TeMe cTyJeHTaM BbigaeTcs mo 8 - 12 3agau (Bcero 60 3amay 3a ceMecTp), KOTOpbIe UM HEO0OXOIMMO
PEIINTH CaMOCTOATENBHO. JIist oMmycKa K 3aueTy TpebyeTcs yCIeHoe peleHue He MeHee 50-TH MPOIIEHTOB 3a1a4 I
CaMOCTOSITENIBHOTO PEeLICHHUSI.

IlepeyeHb THNOBBIX (IPMMEPHBIX) BONIPOCOB, 3aIaHUI, TeM /ISl HOATOTOBKH K TeKYILeMy KOHTPOJIIO

Ipumep oomawinezo 3adanus no meme «Ancopumm Eexauoar

1. Haiijpre a) (126, 1308); ) (478717, 24139); &) HOJI unena w3 14 eqpman v 21
EJMIAILEG 1) UHeIa 0 e Mami uom e ) (27 —1,2° —1); e)* (277 +1,2%7 + 1),

2. a) Janu takne aueia a v b, oo ocraror ot jenensa a na b pasen d = HOM{a, B).
JloKasuTe, UTO cYMMEecTBYIOT TAKHE Nedibie Tuceia w1 v, 9ro d = au-+bo. 6) Jan aucoa
au b [lyers ¢ — octarok ot genemas auera a na b, OKasaioes, TTo 0CTATOK OT JeIeinsd
aincna b na ¢ pasen d = (a,b). JlokasuTe, TTO CYINECTEYIOT TAKHE TEJILE THEIA U |
v, uro d = au + bw. 8) yers d = (a,b). Jokasxnme, 910 cyliecrsyior TakKHe eihe
upeaa u M v, 9to d = au + . Takoe npeperasnenne HOa waswisacres aunetinoe
npedemaeaenue HOJL. T

3. Jlano ypasbenne 7o+ by = 3. a) Haljgme xoma G ojiio pemienne a1oro ypasie-
uns, 6) Haitrre eme 3 petenns. 1) Bupaaure s ofines BHAE Bee BOSMOZKITLIE PETETHE,
r) To me poa ypasnenna 126z + 1308y = 6. Boomoskno, ne npocTo Tak 3Ta sajasia cro-
wr nowre npeynyymed. Jaske econ Bul ne pemmm npebyiyinyio, 31ech Mosno e
noksosaTReA, 1) Haljmre see nesmie pemenns ypasnenns 88%z + 140y = 715,

4. Jlann gzanMio npoctele Treaa a m b ow npocroe wncio p. a) Msseerno, aro ab : p.
Hokmxure, uro a:p wim b:p, 6) (Ocnosnan reopema apudmernsn) JTokamm-
Te, o Mohoe MHCI0 IMeeT eIRICTEENNOe ¢ TOUHOCTLIO JI0 TOPSJIKL PASIoHenne 1
MUOHHTEIN,

5. B Oyiyines peimmim, 1o HMeioniecs JIeHesk e KyIops neyioonu. A nockoin-
KY ¥ BIACTH CTOSIM JTAJIEKO e TOJLKO MATEMATHER, TO DLJI0 PEIeno BEECTH Beero e
Kymopst, jgocronnersom 77 u 685 pybaeil. [loxkasame, 9mo nam nonessio n e B TaKoM
CHIYIRE ML CMOBEM OTIATHTL J00YI0 CYMMY, BOSMOMEO, C0 ¢1asedl.

6. a) Jlokasmure, 9T0 eI JUI HEKOTOPRIX HATYPAIRHWX @ 0 b sepho, vro
HOK(a, 0+ 5) = HOK(b, b+ 5), To a = b.

6) Mosmer an npn narypaisinsx a, b v oo snoiaTeen pasencrso HOK(a, )
HOK(a + ¢, b+ ¢)?

7. Jokaskwre, Uro 09 0pH KAKOM HarypainiosM moascao 1978™ — 1 ne peanren na
1000 — 1,

8. Wanectno, wro (m,n) 1. Kakoro nanbonikines posMoxios snavenie (m +
2007w, 1+ 2007m) 7

9. o Geckoner ol maxMaTiol joeke XoauT (1, 1)-1era, KoTopLiil MOoseT si o
XOJL CABMITYTLCH T KIETOK 110 POPH3OITAIH MW BEPTAKAIN, & 5TeM 1A 1L KIETOK
B HepnenuKyaapnos nanpasiennn. Hpn kakux mow e (m, n)-neras cMoKeT 1010aeTh
Ha noboll KIeTKH Joekn na nobyio apyryio!



IIpumep JOMaNIHEro 3a4aHus 10 TeMe «MareMaTHdecKas MHIYKIH»
1. Haiigwre chopuayay n gokamure ef no waaykmmn g eysse 139 4+2%8 4334 40t

2. Nogasure, uro aweao 11111 geqwres na 3™,
an
3. [Mpopeaiy B BRNYKIOM MHOTOYTOILHIKE HEKOTOPKE THATOHATN TAK, 1TO HITKAKIE R N3 HIX He
FIP[)P(‘PKRI{)TFH l:“f'i Ofl'lll'.ln BEDINHHBE MAOIYT BRXOINTE HECKOTHRKO ,-'[Hﬂ'l"l'.lllﬂ.'ll'-‘n:l, ,TLOICEI'SHT'I:, T IIﬂ.H,.-'[__‘\-'T—
CH I KpﬂH]IPn Mepe Be BEPIIHHE MHOIOY¥IVIBHIHKA, HE KOTODRX He [TPOBe e Hil ﬁfllll'.ln JAWATDHATH,

4. ¥V pac ecTh HeOrpanm™ennoe THcao MoHeT doctomdacTsom 3 n 5 wonelikn, Joxasure, uro Bu
MOZKETE TOMHO BhAATE A0y cyMMy Doabinyio, uem 7 Koleek.

5. Ha aocke nanmcanw 100 npdp — wyan negmmnns (5 awboll komOunanun ). Paspemaerca
BEITOMSTE ARa geflcTrim:

a) 3amensTh nepsywo nndpy (nyan na eaunnny n naobopor);

0) sanmensnrh iKbpy, CTOANYI NOCIe NepBoil eanmim.

([Ipumep: 8 nocaegopareasnoct 0011001 moxno zavennts nepsyo widpy wan MeTBépTYIO —
o nogaeprry i) TMokazars, 910 ¢ NOMOHILIO HECKOALKIX TAKHIY ZaMEH MOMHO MOIVNTL 100y 10
KOMOHBATG 103 cTa mnyaell n e,

6. (Mrpa “Xanofickas 6amms") [Tueerca nnpaniia © 7 KOIBIAME BOSDACTAIONINX PASMEPOB 11
eIE ABa NYCTHX cTep#Hs Tofll e BucoTk, Pazpemaetes nepekJainBaTh BEPXHee KOABLIO € OAHOTO
cTeprsH Ha Apyrofl, 1o npH 3ToM Fanpel@aeTed KiacTh Dolpinee Koabio na Mensinee, lokamure, 1ro

a) MOAKHO [IEPeI0/KNTL BCe KOJBIA © [EPBOro cTepasns na awboll apyrofl.
b) 1o Moo caenars 3a 2% — 1 nepekaaasBanie,

) 310 Heab3s cAenaTh DucTpee,

7. Nokamure nepasenctso 2% > 1 aas HATY PaIbib 7,

8. Jokaxure nepaseHcTBO I8 HATYPAILHBX T
a)1-3-5-...-(2'u l}é 1 .
2-4-...-2n vén+ 1

9. ,rl'dl'lhl' HATYDAIBHLIE UHCTA Ly, ...,Ty. ,]-[l.!ICHH{I'ITI:',. qTO YHCIO
2 2 2
(1+£1}'(1+52)'...'(1+.Ln)
MOMHO MPEJCTABATE B BHAS CYMMB KBaIDATOR ABYX IEIMX THCET.

10. a) Ha naockoctn nNposesens i npsaMuix obinero nogoskenns (HIKAKHe IBe npsvbie [e na-
PANIERIE I HIKAKNE TPH He nepecexaiorea B oanoll rouke), lemy papno koamdecTso wactell na
kKoropele onn pazaenan iockoers? b} Ha naockocrn napucosano n okpysnocrell 1ak, 4ro io-
bue qne OEPYAHOCTH MepeceKakiTes |:,.-Td, He KAacawTeHd, a HP]JP['PRHE)T('FI!:I I HKaKne TP OKPY R a0CTH
e umeor obiell Toukn. Bonpoc ot ke,

11. B yveaosnax npeasayiell sajaun (cnosa apa nynkTa) A0KAMKHTE, 9TO STH MACTH MI0CKOCTH
MOKHO TPABILIBHEIM ofpazoM PaCKpacHTh B ABa [BeTa (TO eCcTh Tak, TTODR TACTH ¢ OJINHAKOBRIM
EeTon e nyean obimell rpamis),



