dejiepanbHOe roCyapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPEIKICHHE BBLICIIErO
o0Opa3oBaHus
Halmouanbublil Wecie10BaTebeKuil Texnonornueckuii yuusepeuter « MUCHCy»

YTBEPKJIAIO

H.o. nmpopekropa 110 00pazoBalmio

- JlononumrespHas 06imeo6pasopaTebHas 00MepasBUBaroLIas IPOrpaMMa

«Yucsaa 1 ux cCBOMCTBA»

HaripaBiieHHOCTB: ecTeCTBEHHOHAY THAas
YpoBeHb: BBOJHBIH
Bospact oOyuatomuxcs 14 - 16 et
Cpox peanuzanuu: 20 yacon

ABTOP-COCTABUTEIIb:

Vmaxkos B.K.,

JI.T.H., Ipodeccop,

npogeccop kadepsl MareMaTHKK
Vausepcurera MUCUC

Mocksa
2025



1. HossicnurensHast 3aIIHCKaA

Hacrosmas obpazoparenbHas HporpaMMa ITOCBAIeHa TAKOW BAXKHOM U CIIOKHOH
TeMe MIKOJNHbHOM MaTeMaTHKH, Kak «Ymena ¥ uX CBOHCTBa». 3ajladH, OCHOBAHHRIC Ha
TEOPHUH H¥Cell, IPICYTCTBYIOT B 33/IaHHAX BEICOKOTO ypOBHA CIIOXKHOCTH, Kak OJIAMITHAL,
rax 1 OI'D, EI'D no maremaryke. CHCTEMATH3UPOBAHBl METOMIBI ¥ IIPHEMBI PCIICHIS
PAa3/IMUHBIX THIIOB 3ai4ad Ha TEOpHIO HYHCEl. Jlag OOmMMpPHBIH MacCHB [ETalbHO
pa306paHHbIX TIPHMEPOB, COMPOBOXKASHHBIX 3aNaHMIMA AN caMOCTOSTENLHON paboTEL
O6pazoBaTenbias [[porpaMMa IpefHasHadeHa I yqamuxcs 9 xyacca, a TaKxe OyaeT
TI0JIE3HA TIPETIOIaBATENIIM MATEMATHKH.

HanpapJyienHocTs 00pa3oBaTeNbHON  IIPOrpaMMBL «Yuciaa M WX CBOHCTBA»
eCTECTBEHHOHAYYHAsL.

YpoBeHnn 0cBOeHHsT — BBOJHBIH.

HoBM3Ha NPOrpaMMbl 3aKJII0YAeTCsl B TOM, YTO B Heif Cephe3HOe BHUMAHUE
YIEIEHO  OCHOBHBIM  TCOPETHIECKMM  [IOHNTHAM — MATeMATHKH, — HPHUBCACHEI
KnacCHbUKAMY Da3iAdHBIX THIIOB 3a7ad, CHCTEMATH3WPOBAHBL METOLBL PELICHMA
THIOBBIX 3afad ¥ yKazaHsl OONacTH HX IIPAMEHHMOCTH, 4 TalKe pa3oOpaHbl
XapakTepibie OMIHOKHM, OIyCKaeMBbIe y4alllnMHUCH.

AKTyansHocTb

Ha coBpeMeHHOM 3Talle pealu3aliy KOHLENIHH IpeeMCTBEHBOCTH cpenHel U
BRICIIEH TIKOJ 0COGYIO aKTyalbHOCTh [IPHOOPETaeT BLICOKOKAUECTBCHHOC JOBY30LCKOC
MaTeMaTHyecKoe o0paszoBaHue. JTO OOYCIOBIEHO TEM, YTO SK3aMEH N0 MaTeMarHKe
Ba)KCH aOHTypHMeHTaM BeCbMa IIMPOKOrO CIIEKTpa IOIyJIApHBIX H BOCTPeOOBAHHBIX
COBPEMEHHLIM  OOIIECTBOM  HaNpaBleHHH U cnermansHocTedl  (ME(pOpMATHKE,
WHKHHAPHAT, DKOHOMUKE, MEHEIDKMEHT U 1p.). B TO e Bpemsl aHau3 CTaTHCTAYCCKIX
JAHHBIX ~ DasAUHBIX  BY30B, a TalOKe MHOIONETHAA INpPelojaBaTebeKads M
a/(MUHHCTpaTHBHAS [esITelBHOCTE aBTopa B chepe IOBY30BCKOTO obOpazoBanus
[TO3BOIAIOT C/eaTh BHIBOL O HH3KOM YPOBHE MaTeMaTHIECKOH MOJrOTOBKH BEChMa
3HAYMTENbHOM yacTi abuTypuenTos. IIpobneMa MOBBIIICHAA Ka4eCTBa MaTEMATHUECKON
[IONTOTOBKY abHUTYpUEHTOB 00yCIOBHIa HEOOXOAUMOCTS POBEACHHS 06pazoBaTeIbHON

nporpamms! «JHcia B X CBOUCTBaY.




Ilegaroruueckasi  uwesecoodopasmocrn. HMuess  xypca  3akimouaercd B
(hopMHpoBaHEHN 00Pa30OBAHHOM, TBOPUECKOH JIHYHOCTH, XOPOLIO OPHEHTHPYIOUIEHCS B
COBPEMEHHOM  Da3HOOOpa3sMH  MaTeMaTH4YeCKMX  3HaHWH  IyreM  H3y4YeHHA
CTPYKTYPUPOBAHHOIO I1AKETa 3HAHMH, BK/IIOYAIOMIEro PasIMYHbIE THIIBI 33/aY, 8 TaKkKe
METOJIBL M TIPUEMBI, TIPUMEHSIeMBIe TIpY uX peureHud. O0yJalonecs cMOIryT OCBOHTD
HABLIKA W YMEHWUs [IPaBHJILHON MACHTHGUKAIMM THIA NPEIOKESHHON UM 3alaud U
BBIOOpA COOTBETCTBYIONIEIO METOHA EC PEILIeHUSL.

[TporpamMma paspaborana C ONOpoH Ha oOIKe IearorMYecKue IPHHIKIILL
aKTyalbHOCTH, CHUCTEMHOCTH, IIOCIIEOBATENLHOCTH, PEEMCTBEHHOCTH,
HHIMBUIYAILHOCTH, KOHKPETHOCTH (Bo3pacra JeTCH, HMX HHTEIIeKTYalLbHBIX
BO3MOXKHOCTEH), HalpaBICHHOCTH  (BBIJIEJIEHWE TNABHOTO, CYIIECTBEHHOIO B
obpazosaresbHON paboTe), JOCTYITHOCTH, Pe3yIbTaTHBHOCTH.

Ileas nporpammsel — pacligpenne 3HaHEHE y oOywarommxcs B obnacTy
TEOPETHHUECKMX MCTOJOB H IIPHEMOB PEIUCHHS Pa3MYHBIX THIIOB 34/a4 Ha TEOPHIO
YUCeN, a4 TaKKe HAaBBLIKOB HX I[IPaKTHYECKOrO IPUMEHEHHs Ul pelieHust 3ajad
MIOBHIHIGHHOIQ M BEICOKOTO YPOBHS CIIOKHOCTH.

3ajayH nporpaMmbl:

Obyuarougue:

— PACIIMPEHKE 3HAHME O pasIMYHBIX TUNAX 3a/[a4 Ha YHUCIOBLIE MHOMKECTBA,

— paclvpeHHe 3HaHUH O pasnuyHBIX THIIaX 3a‘z{aq H& CBOMCTBA YMCET;

— paciippenrye 3HaHNH O PA3NIMIHBIX TUIAaX 3a/1a4 Ha YHCIOBBIC HADOPLL;

— paciMpeHde 3HaHU! O PazIMYHBIX THIIAX TEKCTOBLIX 3a/1a4.

Paszeueaiouwue:

— Pa3BUTHC TBOPYECKOIO YU €CTECTBEHHOHAYYHOTO MbIIIIEHHS,

— QopMupoBaHye IIPAKTUIECKUX HaBBLIKOB BEJIEHHMsS HAyUHO-HCCIEHOBATENHCKOM
UIESITCIBHOCTH; |

— pasBUTHC TICHXOMUIMOIOTHISCKUX KadeCTB YUECHHKOB: NaMsTW, BHHUMAaHUA,
CIIOCOOHOCTH JIOMMYECKU MBICIHMTE, AHANM3UPOBATh, KOHUEHTPHUPOBATH BHMMAHHE HA
TIIaBHOM.

Bocnumamenonuvie:




— (opMupoBanKe yMeHus paborarh B KOMaHie, BECTH JIMCKYCCHUIO ¥
apryMEHTUPOBAThL CBOE MHEHUE;

- (DOPMHUpPOBAHHE NPOPECCUOHANBHO 3HAYUMBIX W JIAYHOCTHLIX Ka4ECTB:
YYBCTBA ODINECTBCHHOIO JONTa, TPYAOIIOOUs, KOJJIEKTHBH3MA, OpPraHM30BaHHOCTH,
JHUCLMIITMHAPOBAHHOCTH;

— ¢dhopMupoBanye TBOPUECKOro OTHOIIEHHE K BRIIOIHAEMOM pabore.

OTAHYUTEIbHBIMH  0COOEHNOCTIIMH NPOrpaMMbl  ABJIAETCS TO, YTO OHa
[O3BOJISET C BBICOKOW Pe3yJbTaTHBIOCTHIO IPOBOAMTL OOydYeHME B TIPyIax ¢
pa3iHYHLIM HaYalbHBIM YPOBHEM MAaTeMaTHYeCKOM IIOATOTOBKH Y4YalllUxCd 38 CYET
P PeKTHBHOrO coueTanns HHPOPMAIHOHHBIX OJ0KOB, HMEIOIUX Pa3IMYHYIO INyOUHY
HOJIavd | TIeAaroruydeckoi ajjanralii TEOPETHUECKOI0 MATepHand, ¢ IPaKTHYeCKUMH
paboTamu, CaMOCTOSTENILHON AeATeNbHOCTRhI0 yuamuxca. OHa peallM3yercs B KOPOTKHe
CPOKHM 3a& CHCT ITPOCTOI0 0OBICHEHHUS] METOAOB U HPHEMOB PEIICHU Pa3IMIHbIX THIIOB
3aJJaHUH BBICOKOI'O YPOBHA CIOXHOCTH: YHCJIOBBIE MHOMECTBA, CBOMCTBA UHCEN,
YUCNOBLIC HaOOpLI, TEKCTOBble 3ajadd. HarisgsHocTs H3NO0XKEHHs, a Takxke
ajexBaTHOCTL TipuMepoB 3aianwsiM OI'D, EI'D u onuMnmuan BBI3LIBACT BBLICOKHM
WHTEpeCc y pedsr. DTO IMOJCPKHUBACT MOTHMRALMIO YYaLMXCS U Pe3yILbTaTHBHOCTD
SAHATHHA.

Bospaer o0ygaromuxes: 14-16 ner

Cpoku peaJsinzanuu: 12 4acos.

Hanosmstemoers rpynnet: 20-25 yenosex.

Pexum 3asrTai COCTABRIBIET 110 2 aKaAeMUYECKUX yaca B JIeb,

@opmbl  nposexenMs zamsTuil. 3awsTHs  OyAyT IPOXOAHTL B dopMme
WHTEPAKTURBHEIX JCKNHH W rpyIIIOBLIX MPAKTHISCKMX CCMHHAPOB C MCIOIL30BAHHEM
MYJIETHMEIMHHOTO 000pYN0OBaHMs U IIEPCOHAIBHBIX KOMIILIOTEPOB.

@opMbBl  OPraHU3alHU  JEHATC/ABHOCTH: TPYIIIOBbIE W HHJUBHIYalIbHO-
IPYIIIOBLIC; cCaMOCTOsITeIIbHas padoTa [oJ] KOHTPOJIEM IPEeNo/IaBaTelsl.

Merogpl o0yuenns: ciopecsbie (YCTHOe OOBSCHEHHE MatepHalia), HarlsIHbIE

(npesentanus), npakrndeckue (peleHye 3a0a4 o HabIIo (e HHEM TIPeTIoiaBaTerIs).




Oxmjracvmpbie pe3yiabraThi. B pesyabrare OCBOSHUS NPOrpaMMbl 00ydalOIInecs
OyIyT 3HATE!

— TEOPETHYECKUE METOJbl W TIPHEMbI PEHICHMS pa3iMdHBLIX THIIOB 3a1a4 Ha
YHCIIOBhIE MHOMKECTBA;

— TEOPETHYECKUE METOABl U IIPHMEMB! DPEIICHHS pPa3JIMMHBIX THIOB 33744 Ha
CBOMCTBA UHCEIH;

— TEOPETHYCCKHME METOHBLl M NpPHEMBl PEIISHHS pPAa3JMYHBIX THUIIOB 33j7ad Ha
YUCIOBBIE HAOOPEI;

— TCOPETHUECKHUE METOALI U IIPHUSMBI HMCCJAC/IOBAHMS PasIIMUYHBIX THIIOB
TCKCTOBLIX 3a/1d44,;

YMBTI):

— MPAKTUYECKH IPUMCHATE METOALI U IPHUEeMBI IS PCHICHUA 3a/ad Ha CBOMCTBA
qHCceN, MpejljlaraeMbIX Ha OluMIMagax ¥ B 3agaHuax OI'2, EI'D BbIcOKOro ypoBHA
CIIOKHOCTH;

— IIPaKTHYCCKM MPUMEHSITh METOIbI M IPUCMBI JUIS PEIICHMS 3a/1a9 Ha YHUCIIOBLIE
Habopnl, LUpearacMelX Ha onuMridajax 1 B 3aganusx OI'D, EI'D Beicokoro yposHs
CIIOKHOCTH;

- TIPaKTHYECKY MPUMEHITh METOABI U IIPUEMBEI JUJIA pellleHUs 3a/iad Ha YMCIIOBLIC
MHOKCCTRA, MPCAJaracMbIX Ha OTUMITHaAaX U B 3aganusix O1'D, EI'D BeicOKOro ypoBHs
CHOXHOCTH;

— NPaKTHYCCKH TPUMEHSITh METOMBI ¥ TIPUEeMBI IJISl MCCIeORaHUS Pa3IHYHBIX
TUIIOB TEKCTOBLIX 3ajad, Ipe/laracMplx Ha onumnuanax W B saganusx OI'D u EI'D
BBICOKOTO YPOBHSI CIIOXKHOCTH;

— apryMeHTHPOBAHO U KOPPEKTHO OTCTayBaTh CBOIO TOUKY 3pEHHUS;

— paborarb B KOMauje ¥ NpUHUMAaTh PEIICHUS.

— TBOPHECKH IIPEJICTABISATH CBOU UIEH.

Crioco0p1 onpeaeneHust pe3ydbTATHBHOCTH IIPOIPAMMDI:

— aHaj)M3 aKTUBHOCTH 00YYaIOUIUMXCS B IIPOBOMMBIX MEPOTIPUATHAX;

— AHKCTHPOBaHHUE 06y11a10m;1~1x051 IT0 OKOHYAHMH Kypca,




— KPUTHYECKHH aHallu3 IIPOBEICHHLIX MEPOIIPHSTHH;
— BBISIBJICHHE ¥ BHEJPEHUE JIyUIHUX [IPAKTHK.

Onpeacnenne pe3yIbTaATUBHOCTH ¥ (POPMBI IIOABCJEHHS HTOFOB HPOrPAMMBI.

B oOpazosarenbHOM T1Ipoliecce OyAyT KCIONB30BAaHbl CIACAYIONUE METO/BL
KOHTPOJISI YCBOCHHMS YJalllUMUCcs ydeOHOro MarepHana:

Texyupri KOHmMpPOIb. Eyﬂé'r IPOBOJHTECA € IENBIO HEIPEPHIBHOIO OTCIEKUBAHML
YPOBHsI YCBOCHHS MaTepHala M CTUMYJIHpoBaHus yuamuxcs. s peanusaunm
TEKYLIero KOHTPOJSI B IIpolecce OOBACHEHHS TEOPETHUEeCKOIro Marepuana Iejaror
oOpalaercs K yHalulMMCs ¢ BOIIPOCaMH M KOPOTKUMU 3aJ[aHUSIMU.

Temamuuecruil kormpons. byner NpoBOJUTECS B BUE TIPAKTHUYECKUX 33JaHHUH 110
ATOraM Kax10M TeMBI C IeHbI0 CHCTeMaTH3HPOBATL, 000DIMTE | 3aKPEIUTh MaTepHal.

Hmoezoswiil konmpoas. BygeT IPOBOIUTEC B (PopMe KOHTPOsILHOHR pabdoTe! 110 BceM
TEMaM Kypca.

B npouecce oOyuernus OyAyT NPUMEHSTLCS Pa3iIMYHbIE METOABI KOHTPOIA, B TOM

HUCJIE € HCITOJNL3OBAHHUEM COBPEMCHHBIX TEXHOJIOTUH.




2. Copepxkanue NporpamMmel

2.1, Yyedno-reMarnuecKud njan

Kojndecrso qacosn
Ne » e Beero . . .
Pasznes / Tema Hpaxruuccxkue | Tpynoémxocrn
/i ay/. Jlexnms
3ANATHN
YACOB
Yuejiosble MHOKCCTBA:
HaTypaILIIbIC
1 P ’ 2 1 1 2
paIHoANBIILIC 1
JIeHCTBHTEHBIBIC YHCIIA.
2 Yucia u ux cpolicrna 2 1 1 2
3 | Ynciaosbre Hadopny 2 1 1 2
4 Texcrosbie 3a/1a490 14 14 14
Texcrosrie 3a0a9H Ha
4.1 o 2 2
LCHBIC YHCIIA
TercroBbIc 3a1a4H 11a
42 e 3an 2 2
[POICHTE
43 TercToBnIC 3a/a9y Ha 4 4
. “
OITUMATBIEIHN BBIOOD
Penrenine zapanmit OI'D,
4.4 | ., 6 G
EI'D u oymmiraai
HTOIO 20 3 17 20

1. Yncliosbiec MHOMKECTBA

2.2. Cogep:xkanne o0pa3oBaTelbHOH IPOrPaMMbl

Teopus. Harypansabie, palHoHaNIbHBIE W JIGHCTBUTENLHEIC YHCIA.

Hpaxmura. Pemenuve 3ananuit O, EI'D » onumnuan.

2. Yuena u ux csoiicrsa

Teopus. HenumocTs  ee cBolicTBa. [Ipusnaxu genumoctu. OcraTku. [lecstranas

samuck yrcna. HOJ[ u HOK. OcnoBuas teopeMa apuh)METHKH.

Hpaxmurxa. Pemienne 3aganni OI'D, EI'D u omummnuajl.

3. UnciioBbie Hab0pbl

Teopus. Meron maremarindeckod MHAyKIuE. OOBIKHOBEHHEIE

H OJECATHYIHLIC



apobu. Obpamenne OeckoHedHOH jecsTHUHON Jpodu B OOBIKHOBEHHYIO JIPOOE.
CpaBHeHue 4ucell.

Hpaxmura. Pemenne 3apanuit O 2, EI'D u onumrma.

4, Texcrosbie 3a)avM.
Ipaxmuxa, TexcroBple 3ajauyd Ha uensle yuena. Tekcrossle 33jaud Ha
IIPOIEHTHI. TeKCTOBBIC 3a7]a49K Ha ONTHMaNbHEIA BEIOOp. Pemenne 3ananuit OI'D, EI'D

1 oJIuMIIifan.

3. GopMBI ATTECTANUA K KOHTPOJISI

BH,III:I KOHTPOJA. B O6pa30BaTCJII>HOM IIpo1ecce HMCHOJL3YIOTCH CICUHYIOUIHC
METOLbI KOHTPOJII YCBOCHHS YHAIUMUCSH y‘IEGHOI‘O Mmarepuana:

Telcyluuii KOHTPOJIb. HpOBOﬂHTCH C OCJIBIO HCIOPCPLIBHOIC OTCICKHUBAHHNA
YPOBHA YCBOCHHWS MaTcpHalla W CTHMYIIMPOBaHWA YYAIUXCHa HEC OTBICKATLCAH. ILHSI
peaiuzanyu TEKYHIEI'0 KOHTPOJIAZ B NPOLECCCEe TCOPCTHYESCKOIO MaTcpHalia negaror
O6p8.H.IElBTCSI K yHamuMes C BOIIpoCaMHM M JacT KOPOTKHEC 3aldaHMsi, B IIPOIECCEe
MPaKTHYCCKHX 3aMSTHH 110 WTOraM KaKIOW TCMBI 06y11a1011ufu>’1051 BBITTIOJIHACT

CaMOCTOSITENIBLHYIO JIOMAITIHIO paboTy.

4. Meropu4yeckoe odecneyeHue nporpaMmbl

MeceToabl 00ydYeHHS, HCHOJIb3yeMbiC B NPOrpaMme; CIOBECHBIE (yCTHOE
00BSICHEHUE MaTeprala), HarTisinasle (IIpe3eHTaIus ), aHaMTHIeCKHe.

C 1enbio  CTHUMYJIMPOBAaHMS TBOPHECKOM aKTHBHOCTH ydamuxcsi OyayT
UCIIOIL30BAHBI:

— MCTOJ| IIOTPYKCHUS;

- UCCIICJIOBATENECKUH U TIPOOIEMHBIH METO/IBL;

- AHAIIN3 CTIPABOYHEIX U JUTEPATYPHBIX HCTOUHUKOB,;

- ITOMCKOBLIN IKCUCPHUMENT,




— aHaIM3 U 0000IICHIE Pe3yIILTATOR.

Bujbl MMIAKTHYECKHUX MATEPHAJIOB

Hust obecricuenust HATISAHOCTH M JOCTYITHOCTH H3y4aeMOro marepuana Oyayr
UCIIONB30BATHCS:

— HalJIAAHEIC ITOCO0MS CMEIIAHHOIO THIIA (HJ‘I&K&TH, Cﬂaﬁﬂbl);

— HHJJAKTHHUCCKHUC rocoous (K&pTO'—IKH C 3alaHHAMH, p&3)1&'1‘0‘-IIII:Ii:I M’dTepI/IaII).
5. Opranu3amuoHHo-IIeJarOrHYeCcKHEe Pecypehl

MHTGpHa.ﬂbIIO-TCXHKqCCKOG o0ecrmeuenue nporpaMmaIl:

° KOMIIEIOTEep/HOYyTOYK — 1 11T,
. IpoeKkTop — 1 1IT;
. KaHIICIPCKUE TIPUHAJICIKHOCTH.

,HIIﬁ NPOBCICHHUA OYHBIX 3AHATHN HCIIOAB3YHOTCS M}’HLTHMG,III/{I;‘H-IE:IC yqe6Hme

ayJHTOPHHA.

Kajnposoe ofccnieuenne nporpaMmei:
Ymakos Bragumup Kumosau — ar.H., npodeccop, npodeccop kKadeaps

MaTeMaTUKU Y HUBepcuTeTa Haykn ¥ TexHonoruii MUCHIC

7. Coucox tarepaTyphbl

1. Bonmukerny M.A., Hernes ©.A., Slimenko W.B. VYwuusepcaibHbIH
MHOIOYpOBHEBBIH cOOpHUK 3amad. 7-9 kmaccel. Yuebd. mocobue g oduieobpazosar.
oprarnzaimii. B 3 4. Y. 1. Anrebpa. — M.: [Ipoceemenne, 2020.

2. Kpasues C.B. w ap. Meroasl pemenns 3a1ad 0o aaredpe: oT IPOCTHIX J0
CaMBIX CIOXKHBIX. - M. «Dx3ameny», 2005. — 544c.

3. Kosxo AN., Tlaadepos B.C., Cepreer F.H., Uwnpckuii B.I'. 3amagu c

napaMerpamu, CJIIOKIIBIC U HecTaugapraere 3aaqan. — M.: MIIIMO, 2016. — 2322 c.




4. Mamownrona I'.I". Maremaruka. [Tojroroska x EI'D. - M.: Hosoe 3nanue, 2007.
-686¢.

5. Maugepos B.C., Ceprees M.H. Ormnuunux EI'D. Maremaruka. Pemenue
cioxkasix 3ayaq; GUITTA. — M.: Uareiurexr-LiesTp, 2010. — 80 c.

6. IIpoxodner A.A., Kopsnos A.I'. Maremaruka. EI'D. 3agagu Ha [esbIe YUCIA.
— Pocros-na-Jony: Jleruon, 2016. - 272 c.

7. Ymakos B.K. [osysosckas wmarematruka: UY.1. Apudmerudeckue ¢
aredpadecKue BbLIp@OKeHWs. PanponalibHbie ypaBHEHHsI M HepaBeHCTRa./YdyeOHoe
rocobue. - M.: Dxon-Mudopm, 2007.-236¢.

8. Ymaxkop B.K. JloByzoBckas Marematuka: Y.3. [lporpeccun. Texcronnie
sagaui. /Yaebroe nocobue. - M.: M3parenscrso «demo» AHX, 2010.-228 c.

9. Ymaxos B.K. [loyzonckas maremaruka. Asrebpa: yuebuoe rocodue. - M.:
WUznarensckuit nom «teno» PAHXul'C, 2014.-448 c.

10.  Shmeuxo YW.B., lllecrakor C.A., Tpenanun A.C. Tloproroska x EI'D 110
marematuke B 2016 roay. IIpodunsaelil yposeHs. Merojudeckue yKaBaHI/ISI.l M.:

MLIHMO, 2016. — 204 c.
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IIpusoxenne

Tunosele 3aa14s1 C PEIICHHSIMHE,

Tema «EI'3. 3aanue Nel9y,

1. 3apanue 19

3ajyMarno HeCKONLKO (HC 0613ATCIBIO PA3IIMYILIX) HATYPATLHEIX YHCCI. DTH YHUCHIA i HX BCC BO3-
MOXKHBIC CYMMGEI {110 2, 110 3 ¥ T. JI.) BENIHCKIBAIOT HA JOCKY B HOpsiike neyOnmans. i kakoe-1o
YHCIIO A, BEIIMCAHHOE 1A JIOCKY, TOBTOPSCTCH HCCKOJILKO Pas, To Ha JOCKE OCTABIMCTCS 0J(HO TAKOS
YHCIO /1, & OCTANBHEIC Y¥CIa, PaBHEIC 1, cruparorces. Harpumep, ecim sapymanst wucia 1, 3, 3, 4, 1o
Ha jocke Oyyer 3anucan Habop 1, 3,4, 5,6,7, 8,10, 11,

a) llpusennTe HpuMcp 3a1yMagHbIX YHCCH, I KOTOPHIX Ha jJocke OyieT 3armican nabdop 1, 2, 3, 4, 5,
6, 7.

0) Cymicersyer JIH HpUMEP TaKIX 38/ (YMAHHLIX YHCEH, JIs KOTOPLIX Ha Jlocke Dyer 3armcan Habop 1,
3,4,6,7,8,10,11,12, 13, 15, 16, 17, 19, 20, 227

B) IIpuBeaurTe Bee IPUMEPBE 3a(yMaHHBIX YHCEN, Uil KOTOPBIX Ha Jocke Oysier 3anucan nabop 7, 9,
11, 14, 16, 18,20, 21, 23, 25, 27, 30, 32, 34, 41.

Pemecize.
a} 3ajrymaunnie wnena 1, 1, 1, 1, 1, 1, 1 naror rpebyemniit nabop, sanucanisii rma jiocke.

0) Iockoikky 3a,yMAaNIILIC YUela HaTypaIbHbIE, TO HANMEHbIee YHCIIo B Habope — 9710
HAMMCEHBIICE U3 33/lyMalHBIX YHCEI, 4 HaubOoIbIIee YHCIo B HaDOPE — 3TO CYMMa BCEX 33/ {yMaltbIX
upcer. Cpean YheeHr sanrcannoro nabopa 10/pkHa ObITh CyMMa BCEX YMCEll, KPOME HAMMCHBIIETO, TO
cerh 22 — 1 =21, Ho s1oro yrcina Her B Haope, I03TOMY HE CYHIECTBYET IIPUMEPA TaKHX
3aJlyMalllIbIX YMCCHL, JLild KOTOPOro Ha JIocKe Oy/1eT Bhlircan Habop U3 YCIOBHSL.

B) Huenmo 7 — MAaHMCHBIICC YHCIIO B Haﬁope — JABJSCTCH HAMMCHBIIIAM M3 3aJfyMaHIILIX YHCCII, a
HauOOJIBINEE YHCIO B 1-18.60}')(3 — J3TO CYMMa BCCX 3aYMAaHHDLIX YHCCIL. IIOBTOMY KOJIHYCCTBO

3QJ[YMaHIBIX YHCCIH HC IIPEBOCXOJIHT HENOH YacTH 7,10 cCTh 5. Kpowme roro, unena 9 u 11 menslne,
YeM CYMMA JIBYX YHCCH 7, IIODTOMY OHM TAKXKC SABISIOTCS 38J[yYMaHHBIMU, 3UaUHT, CYMMa OCTABIIHXCH
3a/yMaleIx ducel pasita 41 — 7~ 9 — 11 = 14, Taxum o6paszom, Tak Kak HAUMCUBIICS 3a/{yMalioe
YHCHO paBHOo 7, OCTABINHECS 3ajlyMaHHBIC qucna — 3to 7 1 7 w14, st 3aymanssix aucen 7, 7, 7,
9,11u7,9, 11, 14 na nocke OyzeT 3arucan HA00OP, JaHHRIH B YCIIOBHH.

Oreer:ay1,1,1,1, 1,1, 1;8) mer; 8)7,7,7,9, 11 unmun 7, 9, 11, 14.

2. 3ayanne 19

B mikonax Nel u No2 yuammecst rcanm tect. M3 ka0l IIKoibl TeCT HHCANH 110 KpaiHueH Mepe 2
yaanmxes. Kaxgii yaanyiics, micasmyii rect, nabpai HaTypaibHOe KOIHICCTRO DasuioB.

Oxa3alioch, Yro B KK 10H [ITKoJle CpeiHiil Basu 3a TecT OBUI ICIIBIM YHCIIOM, ITpHHEM B mKkose Nel
cpeuii Saiut pasmscs 42.
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Ol §3 yuamxest, tcasimx reet, iepernén u3 mxonnl Nel u mkony Ne2, a cpejuine Gajnint 3a TeeT
OLEIM lepecantanty B 00cux mKkonax. B pesyubrare cpejumit Gajnr B mxose Nol sripoc na 25%,
cpeiuit 6anr B mxose Ne2 rawke Boipoc na 25%.

El) CKOJBKO YHAIIIUXCH MOTIIO TTHCATh TCCT B INKOJIC Nel uznavainio?

6) B mxouc Nel Bee uncasmme rect nabpand pastoc xoiudceerso 0amion. Kakoce nandosmsiice
KOJIH9ecTBO Hainios Mor Hadpalh yualmics ToH KLY

B) M3sectiio, 4ro u3navannno B mkone Ne2 rncam reer donee 10 ygammxcest. Kakoe naumernisiiee
KOJNHMYECTBO YYaHlMXCst MOTHO HACATH TecT B ImKolie Ne2 n3navyannno?

Penrenne.

a) ITycrs B mxosne Nel rcaim rect 7 yaanmxest. Tora cymMmMapibiii Oaiil BCeX y9anmxcs 9ToH
IUKOJILI paBisiics 42x , a 110CIe Hepexoa OJHoro yyamerocst s 1koiy Ne2 cyMmmapHbii Oamt crai
paBusThest 52,5(n — 1). Taxum obpazom, cymmapisii Oanin ymensumics uHa 10,5(5 — n). D1o udcno
JOIDKIHO OBITH MATYPAILILIM, IIOCKOJILKY PABHSETCS KOJMIECTRY DaInion nepenie;(iero B mxory Ne2
yyamerocst. 3nauuT, oror yqamuiics nadpax 21 6ann u n = 3.

6) B mkone Nel rect nucanu 3 yuammxes, oHH U3 KOTopeix Habpai 21 6amios. Ilpu aTrom cymmapHo
onu Habpanu 126 daiuon. 3aunt, HaubONBIICE KONUUCCTRO OAINIOR Y YHAIICIOCS ¢ JIYUIITHM
PC3YNBTATOM MOLO OBITH TOIMA, KOIA CyMMa

DaIlIoB OCTANLIILIX JBYX YUaExes Oblia HAUMEHLIICH, TO cerh Korya oty nabpam 1 u 21 6awuior. B
oToM ciydac nanborsuait 6ami pasen 104.

1) ITycrs 8 mixose No2 1iMcais TECT /1 YYaLHXCs, a cpeiuunii 6amr pasusuicst B, Torua romyvaeM:
1,25(m+ 1)B—mB =21 & (m+5)B = 84.

TaxnM obpazom, urciio 84 noypxHo Jenmrbest Ha m + 5. Tlpu orom m + 5 > 15, nockonsky m > 10.
Yucno 84 umeer 4 nesmrens, Gonnuax 15: 21, 28, 42 u 84. 3uavur, m + 5 > 21, orkyna m > 16.

loxakeM, 40 9uClIO 71 MOXKCT paBusThest 16. DToT cnyyali peain3yercs!, HallPUMCP, CCIH 1B HIKOJIC

Nel nucany recr 3 yuamuxest, OJH yaaniics nadpai 21 Gami, ojimH yuaruitcs: Habpai 63 famia u
o yaarquiics nadpan 42 Gainion, B mkoese NoZ mpca recT 16 yaaimuxes ¥ KL nadpan o 4
Baia, a y HCPeNIC/IICro M3 00N KO B JIPYTyio yuarerocs 21 damr.

Orner: a)3;0) 104; B) 16.
3. 3apanue 19

Ka}I{).LI)Iﬁ H3 'PYINILD YUalldxesS CXOAMI B KO WK B TEaTP, IIPH 3TOM BO3MOIKHO, YTO KTO-TO M3 HHX

2

MOT CXOJMThL M B KHIIQ, 1 B Iéarp. MSBCCTHO, qTO B TCarpc MallLYHKOB o110 11¢ Oojice 1 1O'l' oburero

2

UHCIIA YYHANHXCH IPYILILL, IIOCCTHBILAX TCaTP, 4 B KUIIO MAJILUYHNKOB ORI e HoJee 50’1‘ 0611181‘0 HHCHTA
YHAINUXCS IPRYINIGT, MTOCCTUBITHX KHTIO.
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a) Moruo 1 GbITh B IPYINIe 9 MAJIBbUUKOR, CCHH JOIOIHHTENBHO H3BCCTHO, YTO BCCro B IpymIie OhII0
20 yyanaxcs?

0) Kakoe naubonenree komuuectzo Mansuiakos MOIJIO 6ITh B rpyIiie, ¢l JOTOMIHTCILHO
H3BECTHO, UTO BCEro B rpyurie Opuio 20 yvammuxcs?

B) KaK}’IO HauMCHLHIVIO JOMIO MOT'MH COCTaBJA L ACBOYKHK OT obirero ynucia YHallHXes B I'pyuile Ge3
JACIIOIIHTCHBHOIO YCIIOBHA IMYHKTOB a | 0?

Pemenue,

a) LEcim rpyinia cocront ¥3 2 MAILYHKOB, NOCCSTHBIIMX TONLKO Tearp, 7 MANBYHKOR, II0CCIHBHIMX
TOIBKO KHHO, U 11 JICROYEK, CXOJMBIHX M B TCATP, K B KHHO, TO YCJIOBHE 3a{a4H BEIIONHENO. JHAUMT,
B rpynne u3 20 ydamuxcs Moo ObITh 9 MaIBUMKOR.

6) IpentonoxeM, aro Mankyrkor Geuto 10 uiu 6oneime. Toraa nesouck 66ur0 10 wim MCHbBINE.
Tearp ocernno ue Gosice 2 MAIBUUKOR, TIOCKOJIBKY eciiH b1 HX OBUIO 3 WiH OOIBIIE, TO JIOI

3 3 2

MaJILBYHKOB B3 Tearpe ObLIA OBI He MEHBIIE 3 + 10 13, 1o OB I AHaJ'[OI"H‘]I'IO, KHILO

= — =,
1IIoceTulio e GOJICC 7 MaJILHUHMKOB3, NOCKOJIBKY 8 + 10 18 5 110 TOrjla XOmst 6I:I O/ MAJIBYHK
HC ITOCCTHIL ¥ Tearpd, HU KMHO, YTO IPDOTHBOPEUHT YCJIOBHIO.

B HPCUBLIYIICM ITYHKIC OLUIO MoKa3axo, 4ro B I'pyIIc U3 20 Yaalfuxcesa MOro OLITh 9 MAIILIHKOB.
31~1a1m'1', HaHOOJILINCC KOMAYCCTRO MALYNKOR B I'PYIIe — 9.

H) IIpC).[I[OJIO)KHM, qTO IICI(()TOPT:II‘;I MaJIBYHK CXQJUIL U B Tealp, H B KAHO. Ecim 6w BMecTO HEro B
FPYUIIC HPHCYTCTROBAIIO JBA MaJILUWKA, QMHH U3 KOTOPLIX HOCETHJI TOILKO 1T¢arp, a J.EperfI — TOJILKO
KHIHO, TO JIOJIH MaJILUHKOB H B TCATPE, ¥ B KHIO OCTallach OLI HpC)KHCﬁ, a oburas FOJE JICBOUCK CTalla
OBl MCHBIIIC. 3!1&1‘11/1'1', JLHSL OLICHKH HaUMCHBIICH J(0ITH JCROYCK B I'PYIITIC MOXKIIO CUHTATE, YTO KA LI
MaALYHMK CXOMHII HIIF TOHBKO B TCaTp, HIIK TOIBKO B KHHO.

ITyers B rpyime 777 IMajIBUHIOB, TOCCTHBIINX TCaTP, /712MabUHKOn, HOCCTUBINEX KAN0, # ¢ jeBouck.
OneHuM JIONIO JICBOYUCK B JTOH IpyIme. byieM caurarh, UTo BCC ICBOYKH XOMHIH W B TCATD, M B KHIIO,

IOCKOJILKY WX MOJS B PYIIIC OT 2T0r0 HE U3MEHHTCA, a JOJI B TCaTPS H B KHIO HC YMCHBHIATCH.

o yenoBKio

I 2 o 2
e o e <
my+d — 1l " ma+d ™5
1 2 m 2 my - m 8
mozm oz mtm 9
INAYUHT, d 9 d 3 Torma d 9. IIODTOMY JIOJISI JICBOUCK B I'PYIINIE:
d 1 1 9
my+me+d M 8 17
— + 1 -(:)- +1
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Ecyu TpylIla COCTOHT U3 2 MaTBYHKOB, IIOCETHBILIMX TOJILBKO TCaTD, 6 MANLYHKOB, ITOCCTHRIINX
TOJLKO KHIIO, 9 ACBOYUCK, CXOJUBINAX M B TCATP, M B KHHO, TO YCIOBHC 3a/[a49H BLIIIOJIHCIIO, a O

HCBOYCK B I'DYIIIC panna 17

9
Orser: a) ja: 6) 9; ) 17

4. 3aganne 19

El) CyI,IICCTB}’CT JH KOHCYIHas apI/I(]_JMCTI/ILICCKaH IporpecCus, COCTOMIAN H3 14 TH HATYPANLIILIX YHCET,
TaKas, 4ro cymMma HauOOJIBIICTO H HAMMEHLIICIO WICHOB TOH [IPOTrPCCCHH paBHa 997

0) Koneunas apumpmerrueckas Iporpeccus COCTOMT U3 MICCTH HATYpaILULIX yrcen. Cymma
HaHOONBIICI0 M HAMMCIBIIET0 YICHOR HTOMH 1porpeccnd pasna 9. Haltjwre Bee Yucia, n3 KOTOphIX
COCTOHT 3T IIPOIPCCCHSL.

1) Cpejee apuMCTHIECKOE WICHOB KOHEYHOH apU()METHUECKOI HPOTPCCCHH, COCTOSMIIEH 13
HaTYPAIBILIX YAcel, pasto 6,5. Kaxoe HanbospImee KOMHIECTBO YICHOB MOXKET OLITH B 9TOH
HpOrpeccuu?

Pemernme,

e3 orpannyuenus OGIIMHOCTH MOXKHO CUMTATE IIPOrPEeCCHIO Bozpactatonieil. O6031auuM o — [epBLI
WICH IPOT'PECCHU, 7 — KOJIHYCCTBO WICHOB, a d —- e pazHocts. Hucna a, 1, 0 d -~ narypaisuse.

a) CyMma UEPROI'0 H LUSTOr0 WICHOR YTOM IPOrPecCHH pasia 2a -+ 4d W anjsicrest YETIBIM HCIOM.
Hocxounky uneno 99 neuérnoe, cymma HanGONBIICIO M HAMMEHBINEI'O MICIIOR KOHEUHOH
apupMeTHICCKoi 1IPOTPECCHH U3 5 HaTYPalIbHEIX THCEN HEe MOKET OLIThL papoi 99.

0) Cymma 1ICPBOI'O ¥ MCCTOIO WICHOB 310 uporpeccun pasna 2a -+ 5d = 9. Ilockounky d —
HaTYPAILIIOC YHCIIO, HOJYIAeM d — HaTypalbioe aucio, nonysaem d = 1, Torya a = 2. Hekomple
uncna: 2,3.4,5,6, 7.

1) Cpe)iice apu)MCTHYCCKOE LIPOTPECCHH PABHO TONyCyMME 68 KpaliuX WICHOB, HOdTOMY HOJyqac
’) . _ —_— _ 1. _ -

20+ (n— Dd = 13 3uauur, m—1d<I1l, n—1<1l; n< 12 Yarypasim wacia or 1 1o
12 coCTaBIsIOT IIPOIPCCCHIO, CPEJHee apH(PMETHICCKOE WICHOB KOTOPO# pasHo 6,5, a KOIHYECTBO

yienos pasno 12, [lozromy Haubonbiiee BOIMMKHOC KOIHYECTBO YHCEH — 3T0 12,

Orper: a)uer; 6)2,3,4,5,6,7; 1812,
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