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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

[Iporpamma obecnednBaeT JOCTHKEHHE CISAYIOIIUX Pe3yIhbTaTOB OCBOSHUSI 00pa30BaTENbHOM MPOTPaMMBbI
OCHOBHOT'O 00IIeTO 00Opa30BaHMS:

00

JUYHOCMHbLE:
Cc()OPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTbh OOYYarOLIUXCS K
CaMOpa3BUTHIO M CaMOOOPA30BAaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHI0O M TO3HAHUIO, BEIOOPY
nanpHeimero oOpa3oBaHMss Ha 0a3e OpPUEHTHPOBKM B MHpe Tnpodeccuii U  TpodecCHOHATbHBIX
NPEANOYTEHUH, OCO3HAHHOMY IOCTPOSHHIO HHIMBHYalbHOM 00pa3oBaTelNbHON TPAEKTOPUU C YUYETOM
YCTOWYMBBIX IO3HABATENIBHBIX HHTEPECOB;
C(OPMHUPOBAHHOCTh LIEIOCTHOTO MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKU 1 O0IIECTBEHHOH MPAKTHUKH;
c(OpMHUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMH,
CTapIIUMH W MJIAJIIMMH, B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOHM, y4eOHO-MCCIIEA0BATENBCKOM,
TBOPYECKOI U APYrUX BUJAX ACSTEIBHOCTH;
YMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIIM B YCTHOH M NMHUCHMEHHOH peud, OHUMATh CMBICI
IIOCTaBJIEHHOH 3a/1a4M, BBICTPauBaTh apryMEHTALMIO, IPUBOAUTH IPUMEPBI M KOHTPIIPUMEDHI,
IPECTaBICHUE O MATEMAaTHUECKON HayKe Kak cepe 4eI0BEYECKON AeATeIbHOCTH, 00 ATanax e€ pa3BUTHs,
0 e€ 3HAUUMOCTH ISl Pa3BUTHUS LIUBUIIN3ALIUY;
KPUTUYHOCTh MBIIUIEHUS, YMEHHE pAcO3HaBaTh JIOTMYECKM HEKOPPEKTHBIC BBICKA3bIBAHMS, OTJINYATh
runoresy oT (axra;
KPEaTUBHOCTh MBIIIJICHUS, MHUIIMATUBA, HAXOAUYUBOCTh, AKTUBHOCTD IPU PEIICHUH aJIreOpandeckux 3a1ay;
yMEHHUE KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT yUeOHOW MAaTEeMaTHUECKOM JesITebHOCTH;
CIOCOOHOCTh K OSMOLMOHAIBHOMY BOCHPHUATHIO MaTeMaTHUYECKHUX OOBEKTOB, 3aJad, pEIICHU,
pacCyXICHHUIA.
Memanpeomemuule:
YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh aJbTEPHATUBHBIC MYTH JIOCTUKEHHUS LIeJIei, OCOZHAHHO BHIOMPATH
Hanbosee 3 PeKTUBHBIC CIIOCOOBI pelIeHHs YUeOHbBIX U M03HABATEIbHbIX 33/1a4;
YMEHHE OCYIIECTBIIATH KOHTPOJIb 1O PE3YAbTaTy U IO CIOCO0Y JEHCTBHS Ha ypOBHE MPOU3BOJIBHOTO
BHUMAaHUS 1 BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;
YMEHHUE aJeKBAaTHO OLIEHUBATh MPABUIBHOCTh MM OLIMOOYHOCTH BBINOJIHEHHS Y4eOHOHM 3anauu, eé
O00BEKTHBHYIO TPYAHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;
OCO3HAHHOE BIIAJICHUE JIOTHUECKUMH JACUCTBHSMHU OIpPEICIICHUS] MOHATUH, OO0OOIIEHHS, YCTaHOBIICHUS
aHaJIOT Ui, KIaccu(UKALUK Ha OCHOBE CaMOCTOSTEIILHOTO BHIOOPAa OCHOBAHUI M KPUTEPUEB, YCTAHOBIICHUS
POIOBUIOBBIX CBS3EI;
YMEHHE yCTaHAaBIWBAThb IPUYNHHO-CIICJCTBEHHBIC CBSI3U; CTPOUTH JIOTMYECKOE pacCyXICHHE,
YMO3aKJIIoueHUe (MHIYKTUBHOE, 1eIyKTUBHOE U 110 aHAJOT'MH) U BBIBOJIBL;
YMEHHE CO3/1aBaTh, MPUMEHATH U MPEe0OpPa30BBIBATh 3HAKOBO- CHMBOJIMYECKHE CPEJICTBA, MOJICIIU U CXEMBI
JUISL pelIeHus] y4eOHBIX U T03HABATEIbHBIX 3a1a4;
YMEHHE OpraHu30BBIBATh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JESATENBHOCTh C YYHUTEIEM U
CBEpCTHUKAMHU: ONpPEAENATh LeNu, pacnpeiesneHne (QyHKIMA M posied y4acTHHKOB, B3aMMOJAEWCTBUE U
obmue crocoObl paboThI, yMeHHE pabOTaTh B TPYIITIE: HAXOIUTH OOIIee pelIeHrne U pa3peniaTbh KOH(QIUKTHI
Ha OCHOBE COIJIaCOBaHUs TMO3UIMHA M Yu€Ta MHTEpEcOoB; CHymaTh MapTHEPa; (QOPMYIUpPOBATh,
apryMEHTHPOBAaTh U OTCTaUBATh CBOE MHEHUE;
c(OpPMUPOBAHHOCTh YU4EOHOW M OOIIENOIb30BATEIBCKON KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHHKAMOHHBIX TexHoJorui (MKT-kommnereHTHOCTH);
NepBOHAYAIbHBIC PEJCTABICHHS 00 UAEIX U O METOJaX MaTeMAaTUKU KaK 00 YHHUBEPCAIBbHOM SI3bIKE HAYKH
Y TEXHHUKH, O CPEACTBE MOJICIIMPOBAHMS ABJICHUH U POLIECCOB;
yYMEHHUE BUACTh MaTeMaTHUECKYIO 33]jauy B KOHTEKCTE MPOOJIEMHON CUTYallud B JPYTUX AUCLUUIUTUHAX, B
OKpY>Karollen KU3HU;
YMEHHE HaXOIUTh B PA3IUYHBIX HCTOYHMKAX MH(MOpMAIMIO, HEOOXOIUMYIO JJsl  peleHHs
MaTeMaTUYECKUX MpoOJIeM, M MPEACTaBIATh €€ B MOHATHOW (popMe; MPUHMMATh pEIIEHHE B YCIOBUSX
HETOJIHOM U M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINY;
YMEHHUE NOHUMAaTh U UCIOJIb30BATh MATEMATUYECKHUE CPEJCTBA HATIAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U
Ap.) Ui WUTIOCTPALUKU, HHTEPIPETAaLuu, apryMEHTalUHY;
YMEHHE BBIIBUTaTh TMIIOTE3bI IPH PEIICHUN y4eOHBIX 3a/1a4 ¥ IOHUMATh HEOOXO0AMMOCTh MX IIPOBEPKHY;



14.

16.

17.

yYMEHHE NPUMEHATh UHAYKTUBHBIE U JE€AYKTUBHbBIE CIIOCOOBI pacCyKICHUMN, BUIECTh Pa3INUHbIE CTPATEruu
pelieHus 3aaay;

MOHUMAHKUE CYUIHOCTH aJTOPUTMHMYECKHX MpPEANHCaHUN U yMEHHE JEeHCTBOBaTh B COOTBETCTBHU C
MPEITIOKEHHBIM aITOPUTMOM;

YMEHHE CAMOCTOSITENIbHO CTaBUTh L€, BBIOMpAaTh M CO3/1aBaTh aJTOPUTMBI Ul pEUIeHUs y4eOHBIX
MaTeMaTUYECKUX MPOoOIIeM;

YMEHHE IUIAHUPOBAaTh U  OCYIIECTBIATH JAESATENbHOCTb, HAIPABICHHYI0O Ha pelleHue 3ajad
HCCIIEIOBATEIbCKOTO XapaKkTepa.

npeomemmuwie:

yMeHHe paboTaThb C MaTeMaTHYeCKMM TEKCTOM (CTPYKTYpUpOBaHHE, W3BICUCHHUE HEOO0XOANMOM
uHboOpMaIu), TOYHO U TPAMOTHO BBbIpaXKaThb CBOM MBICIM B YCTHOM U MHCbMEHHOW pedM, MPUMEHSS
MaTeMaTHYeCKyl0 TEPMHHOJOTHIO U CHMBOJMKY, HCIONb30BaTh pa3IMYHbIE SI3BIKM MaTeMaTHKU
(cloBeCHBIN, CUMBOJUYECKUH, Tpaduueckuii), 00OCHOBBIBATh CYXKICHHS, MPOBOJIUTH KIaCCU(PUKAIHIO,
JIOKA3bIBaTh MATEMaTUIECKUE YTBEPIKICHHUS;

BlasieHne 0a30BbIM MOHATHWHBIM ammaparoM: WMETh IMPEACTABIECHUE O YHUCIE, BJIAJEHUE CHMBOJbHBIM
S3BIKOM  aireOpbl, 3HAHHE DJEMEHTApHBIX  (YHKIMOHAJIBHBIX  3aBHCHUMOCTEH, QopMHpoBaHUE
NPEJCTaBICHUNA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE M O PA3IUYHBIX Crocofax Hx
U3y4eHHs, 00 0COOEHHOCTSIX BBIBOIOB M IIPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

YMEHHE BBITIONHATH aredpandeckue NmpeoOpa3oBaHUS PANMOHAIBHBIX BBIPAKEHUH, MPUMEHSATh MX JUIS
pelieHus: y4eOHbIX MaTeMaTHYECKHX 3a7a9 U 3a]]a4, BOZHUKAIOIINX B CMEKHBIX y4eOHBIX IPeIMETaX;
YMEHHUE TMONb30BaThCs MaTeMaTHUYECKUMH (OpMyTaMH U CaMOCTOSITEIBHO COCTaBIATH (HOPMYIIBI
3aBHCUMOCTEH MEX]ly BEJIMYMHAMHU HAa OCHOBE 000OIIEHNUS YaCTHBIX CIIy4aeB M AKCIIEPUMEHTA;

YMEHHME pellaTh JUHEHHbIe YpaBHEHUS M HEPaBEHCTBAa, a TakXKe IMPUBOAMMBIE K HHUM YypaBHEHHS,
HEPaBEHCTBA, CHCTEMbI; INPHUMEHATh IpadUUecKUe TIPEICTABICHUS Ul PpEIICHUS U HCCIEeIOBaHUS
YpaBHEHUH, HEPABEHCTB, CUCTEM; MPUMEHAITh MOJMYUYEHHBIE YMEHUsS JJIsl PEIICHUs 3a/1ad U3 MaTeMaTUKH,
CMEXHBIX IPEIMETOB, MMPAKTUKHU;

OBNIAZICHUE CUCTEMOW (YHKIIMOHAIBHBIX MOHATHHA, ()YHKIIMOHATBHBIM SI3BIKOM M CHMBOJHUKOH, YMEHHE
CTpouTh Tpaduku GYHKIUN, OMUCHIBATH WX CBOMCTBA, HMCIHOJIB30BaTh (YHKIIMOHAILHO-TpadUIECKUe
Mpe/ICTaBICHUS JUIsl OMUCAHUS U aHAJIM3a MaTeMaTHUECKUX 3a/1a4 U pealbHbIX 3aBUCHMOCTEHH;

OBJIaJICHHE OCHOBHBIMH CITIOCOOAMU MPEICTABICHUS U aHAJIN3a CTAaTUCTUYECKHUX JTAaHHBIX;

YMEHHE MPUMEHSATHh W3YYCHHBIC TMOHATHS, PE3YNbTaThl U METOIBI MPH PEIICHUH 3a/ady W3 Pa3IuIHBIX
pas3zienoB Kypca, B TOM 4YHCJE 3a/1a4, HE CBOJSIIMXCA K HEMOCPEACTBEHHOMY NPUMEHEHHMIO HM3BECTHBIX
aJITOPUTMOB.

Pezynamuenvie YY/I:
— CaMOCTOATENBHO 0OHapydcueams u hopmyauposams MpoodIIeMy B KIIACCHON M MHANBUAYATbHON y4eOHOM

JACATCIIbHOCTH,

— 8bl0GU2aMb BEPCUH PELICHUs TPOOIeMbl, 0CO3HABATh KOHEUHBIN pe3yinbTaT, BEIOUPATh CpeACTBa

AOCTUIKCHUSA LCJIH U3 NPCAJIOKCHHBIX UM UX UCKATh CaAMOCTOSATCIIBHO,

— cocmaenamsy (AHIUBUIYAIBHO WM B TPYIINE) TUIAH PEIICHUS POOIeMbI (BBITIOJIHEHHS POCKTA);
— noobupams K Kaxx10# npobdiiemMe (3a1a4e) aleKBaTHYIO el TEOPETUIECKYIO MOJICIb;
— paboTasi 1Mo MpeI0KEHHOMY WIIH CAMOCTOSITEITFHO COCTABIICHHOMY TUIAHY, UCNOIb308aMb HAPSY C

OCHOBHBIMHU U JIOTIOJIHUTEIIbHBIE CPEICTBA (CIPAaBOYHAS JINTEPATYPa, CIOKHBIE TPHOOPHI, KOMITBIOTED);

— NIaHUpO8ams CBOIO MHANBUIYAIbHYIO 00Pa30BaTEIbHYIO0 TPACKTOPHIO;
— pabomamw MO CAMOCTOSITETFHO COCTABIICHHOMY ILIAHY, CBEPSISICh C HUM U C IIEJIbIO e TEIIbHOCTH,

UCTIPABJISs OMUOKH, UCTIONB3YS CAMOCTOATEILHO MOI00paHHbIE CpesicTBa (B TOM urciie u HTepHeT);

- CBO60,Z[HO noJjib306AmvCA BBIpa6OTaHHI>IMI/I KPpUTCPpUAMU OLCHKU U CAMOOIICHKH, UCXOAA U3 LCIIN U

UMEIOLINXCSL KPUTEPUEB, pa3iindasi pe3yabTaT U CocoObl 1eHCTBUI;

— B XOJI€ TIPEJICTaBICHHS IIPOEKTA 0a8amb OYEHKY €ro pe3yabTaram;
— CAMOCTOSITEIIbHO 0CO3HA8aMb IPUIMHBI CBOETO YCIIeXa UIIM HEeyCIeXa U HaXOAUTh CIIOCOOBI BBIXOJ1A U3

CUTYyallu HCYCIICXA,

— yMemb OyeHumsb CTENEHb YCIEeIIHOCTH CBOEH MHANBHAYabHOM 00pa30BaTeIbHOM IS TEIbHOCTH;
— 0aseamv OYeHKy CBOMM JIMYHOCTHBIM KaueCTBAM U UYepTaM XapakTepa («KaKoB 5»), OMPEAeIATh

HalpaBJICHUA CBOCTO PA3BUTHUA (((KaKI/IM s X041y CTaTb», «4TO MHC IJIs1 3TOI'O HA10 CI[GJIaTB»).



Cpeocmeom ghopmuposanus perynatuBHbIX Y Y]] ciykar TeXHOIOrHs MpoOJIeMHOI0 JUAIora Ha 3Tare
M3y4eHHSI HOBOTO MaTepuaia U TEXHOJIOTHUS OLlEHUBaHUs 00pa30BaTENIbHBIX TOCTHKEHUH (y4EeOHBIX YCIIEXOB).

Ilo3nagamenvuvie YY/I:

— QHAU3UPOBAMb, CPABHUBAMY, KIACCUPUYUposams u 0600wamsy HAKTHI U SIBICHUS;

— ocywecmenams CpaBHEHHE, CEPUALIUIO U KITACCU(PHUKAITUIO, CAMOCTOSATEIHFHO BEIOMpask OCHOBAHUS U
KPUTEPHUH IS YKa3aHHBIX JIOTHYECKHX OTMEPaIfii; CTPOUTH KIACCH(PUKAIIUIO TyTEM JUXOTOMUYECKOTO JEICHUS
(Ha OCHOBE OTpPHIIAHHS ),

— cmpoumb JIOTUYECKHM OOOCHOBAaHHOE pACCyXJCHHE, BKIIOYAIOIIEe YCTAaHOBJIEHHWE MPUYHUHHO-
CIIEACTBECHHEIX CBS3EH;

— co30aseamp MaTEMaTUYECKUE MOJIENH;

— COCTaBJISITh TE€3UCHI, Pa3JIMYHBIC BUIBI IIAHOB (IIPOCTHIX, CJIOKHBIX | T.11.). [IpeoOpa3oBbIBaTh
nHGOPMAITUIO U3 OJHOTO BUAA B IPYroi (TabJIUIly B TEKCT, TUarpaMMy U I1p.);

— 8bIYUMBIGAMb BCE YPOBHHU TEKCTOBOI MH(pOPMAIIH.

— yMemby onpeoensims BOZMOKHbIE HCTOUHUKH HEOOXOIUMBIX CBEJICHUM, MPOU3BOJUTH MMOUCK HH(GOpMAIUH,
aHAJIU3UPOBATh U OLIEHUBATH €€ IOCTOBEPHOCTD.

— MOHUMAs MO3UIMIO IPYroro YeNOBeKa, paziuyams B €ro peyu: MHEHHE (TOUYKY 3pEeHHs ), J0Ka3aTelIbCTBO
(aprymeHTsl), (aKThl, TUTIOTE3Bl , AKCUOMBI, TeOpHUH. J[JIT ATOrO0 CaMOCTOSITENILHO HCIONB30BATh PA3THUYHBIC
BU/JIbI YTEHUS (M3y4aroliee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IOMCKOBOE), TPUEMBI CIYIIAHHUS.

— caMoMy co30agams UCTOYHUKU HH(DOPMAIIMHN PA3HOTO THIIA U JJI Pa3HBIX ayJAUTOPHIA, COOTIOIATH
MH()OPMAIIMOHHYIO TUTHEHY U MpaBuiia HHOOPMAIIMOHHON 0€3011aCHOCTH;

— yMemb UCHONIb3068amb KOMIBIOTEPHbIE W KOMMYHHMKAIIMOHHBIE TEXHOJIOTMM KaK WHCTPYMEHT JUJIs
JOCTHXKECHHUS CBOUX Ieleil. YMeTh BbIOMpaTh aJeKBaTHBIE 3aqade WHCTPYMEHTAJIbHBIE MPOrPaMMHO-
anmnapaTHble CPECTBA U CEPBHCHI.

Cpeocmeom ¢hopmuposanusi mo3HaBaTeabHbIX Y Y]l ciyXaT ydeOHBI MaTepuai v MPEexkKIe BCEro
NPOAYKTUBHBIC 33/IaHUS Y4€OHHKA, TO3BOJISIFOIINE MTPOIBUTATHCS [0 BCEM IIECTH JIMHUSAM PA3BUTHSL.
1-s1 JIP — Mcnionb30BaHME MATEMATUYECKUX 3HAHUM JISl PEILICHUS PA3JIMYHBIX MaTEMAaTUYECKHUX 3a0a4 U
OIICHKH MOJIYY€HHBIX PE3yJbTaTOB.

2-51 JIP — COBOKYNHOCTh YMEHUM 110 UCTIOIB30BAHUIO JOKA3aTEILHON MAaTEMAaTUUECKON peUH.

3-s1 JIP — COBOKYITHOCTh YMEHHH 10 paboTe ¢ nH(pOpMAIIHEl, B TOM YHUCIIE U C Pa3IMYHBIMU MaTeMaTHYECKUMHU
TEKCTAMH.

4-51 JIP — YMeHuUs UCTIONB30BATh MATEMATHUECKUE CPEJICTBA JIJISl U3YUYECHHS M OMHMCAHUS PEATbHBIX MPOIECCOB U
SIBJICHUH.

5-s JIP — He3aBUCUMOCTD ¥ KPUTUYHOCTD MBILLIICHUS.

6-1 JIP — Bong 1 HaCTOMYHUBOCTD B JOCTHKEHUH LEIIN.

Kowmmynuxamuenvie Y Y/I:

— CaMOCTOSITENTLHO OP2aHU308b16aMb YI€OHOE B3aUMOICHCTBHUE B TPYIIE (OMpeneisTh 00Iue ey,
JIOTOBApUBATHCA APYT C APYrOM U T.J1.);

— OTCTaWBasi CBOIO TOUKY 3PEHUSI, NPUBOOUMb ap2yMeHmbl, TIOATBEPKAast HX (aKTamMHu;

— B IUCKYCCUU yMemb 8blO8UHYMb KOHTPAPT YMEHTHI;

— YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABAMb OIINOOYHOCTH CBOETO
MHEHWUSI (€CTM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMas TIO3ULIUIO IPYTOTo, pa3iuyams B €ro peun: MHeHHE (TOUKY 3peHHsI), J0Ka3aTeIbCTBO
(aprymenTsl), (pakThI ; THIIOTE3bI, AKCUOMBI, TEOPHH,

— yMemb B3TISIHYTh HA CUTYAIMIO C MHOM MO3ULIUU U 00208apu8amscsi C TIObMU UHBIX TTO3UIIHH.

Cpeocmeom Gopmuposanuss KOMMYHUKATUBHBIX YVY]I ciaykar TEXHOJOTHS MPOOJIEMHOTO JUaiora
(moOyXIarmuii ¥ MOABOASIINNA THAJIOT) M OpraHu3aIiis padoThl B MAJIbIX TPYMIaX, TAaK)Ke MCIOJIb30BaHUE Ha
YpPOKax 3J€MEHTOB TEXHOJIOTUU POAYKTUBHOTO YTECHUSI.

IlnanupyeMble pe3yJbTaThbl H3VYEHHS Kypca aJreopnl B 7-9 Kjaaccax

PAIIMOHAJIBHBIE UNCJIA

BbIlTyCKHUK Hay4uTCS:



1. TOHMMAaTh OCOOECHHOCTH ACCATUYHON CHCTEMBbI CUMCIICHUS;

2. BJIAJIETh IOHATUSAMH, CBA3aHHBIMU C IEJIMMOCTBIO HATypaJbHBIX YUCE,;

3. BBIpaXXaTh YMCIIAa B SKBUBAJICHTHBIX (pOpMax, BEIOMpast HauboJiee MOAXOIAIIYIO B 3aBUCUMOCTH OT
KOHKPETHOH CUTYaLlUU;

4. cpaBHMBATB U yIOPSAAOYUBATh PallMOHAJILHBIE YHCIIA,

5. BBINOJIHATH BBIYNCIIECHUS C PALIMOHAJIBHBIMU YHCIAMH, COUYETAs] YCTHBIE U MUCbMEHHBIE TPUEMBI
BBIYMCIICHUN, IPUMEHATD KAJIBKYJIATOD;

6. HCIIOJb30BATH IIOHATUA U YMCHUS, CBA3AHHBIC C ITPOIMOPLIUOHAJIBHOCTEIO BCJIMUKWH, IIPOLICHTAMHU B XOAC
peICHUA MATCMATHYCCKUX 3a1a4 U 3aa4 U3 CMCKHBIX MMPECAMCTOB, BBIIIOJIHATH HCCIIOKHBIC ITPAKTUYCCKUC
pacyUETHI.

Buvinycknux nonyuum 603mM04CHOCb.

7. NO3HAKOMUMbCA C NOUYUOHHBIMU CUCMEMAMU CYUCTEHUS C OCHOBAHUAMU, omAuYHbiMu om 10;

8 yemybumv u pazeume NPeOCmMAasieHuss 0 HAMYPAIbHbIX YUCIAX U CEOUCEAX 0eNUMOCIU,

9 Hayyumbca UCNONBL308AMb NPUEMBL, PAYUOHATUSUPYIOUUE BbIYUCTEHUSA, NPUOOPECMU NPUBLIYKY
KOHMPOIUPOBAMb GbIYUCLEHUS, 8bIOUPASA NOOXOOAUWULL O CUMYAYUU CHOCOO.

JIEUCTBUTEJILHBIE UUCJTIA

BrlnycKHHK Hay4qUTCS:

1. HCIOAB30BaTh HAYAJIIBHEIC IMPEACTABICHUA O MHOXKCCTBC HGfICTBHTGJ’IBHHX YHUCCII,

2. BIIQICTh NOHITHEM KBaJIpaTHOI'O KOPHA NPHUMCHATH €TI0 B BBIYUCJICHUAX.

Bbll’lyCKHuK noJy4unt 603MONCHOCHIb.!

3. paseumo npe()cmaeﬂeHue O YUCie U YUCNTO0BbIX cucmemax om HamypailbHblx 00 OelicmeumesbHbixX qucei, o
poiu BbIYUCTICHULL 6 Ye08eHeCKOl npakmuke,

4. pazsumo u yenyoums 3HaHUs 0 OeCAMUYHOU 3anUc 0eliCmeUmenbHuIX yucei (nepuooudeckue u

Henepuoouyeckue opoou,).
MN3MEPEHU, ITPUBJIMXXEHMA, OLIEHKHA

BbInycKHHMK HayduTCS:

1. WCTONIB30BATh B XOJI€ PEIICHHUS 3a/1a4 AJIIEMEHTAPHbIE IPEACTABICHUs, CBI3aHHbIE C TPUOTIKEHHBIMU
3HAYEHUSAMH BEJIMYUH.

Buinycxnux nonyuum eosmodcnocmu:

2. noHaAmb, 4Mo YUCI08ble OaHHble, KOMOpble UCNONb3VIOMCA 01 XAPAKMePUCIUKU 00beKmMo8 OKPY#Caloue2o
Mupa, A6NAIOMCA NPEUMYUEeCMEeHHO NPUOTUNCEHHBIMU, YO NO 3ANUCU NPUOIUNCEHHBIX 3HAYEHUT, COOEPAHCAUUXCS
8 UHPOPMAYUOHHBIX UCMOYHUKAX, MONHCHO CYOUMDb O NOSPEUHOCIU NPUOIUHNCEHUSL,

3. noHamb, YMO NOSPEUHOCMb PE3VILMAMA BLIYUCTEHUT QOINHCHA ObIMb COUIMEPUMA C NOSPEUHOCIBIO
UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAKEHU A

BbIlTyCKHUK Hay4uTCS:

1. BIaIETh MOHATUSMHU «TOXKIECTBO», «TOKIESCTBEHHOE IMPEOOPa30BAHMEY, PEIIATh 3aa4U, COJEPIKAIIIE
OyKBEHHBIE JTaHHBIE; paboTaTh ¢ GopMyllamu;

2. BBIIOJHATH PeoOpa3z0oBaHUsl BIPAKEHUHN, COACPKAIINUX CTETIEHH C LEIBIMU [TOKa3aTeIsIMU U
KBaJIpaTHBIC KOPHHU;

3. BBINOJHATH TOXKAECTBEHHBIE TPEOOPa30BaHUS PAIIMOHATIBHBIX BHIPAKEHUIN Ha OCHOBE MPaBUII JEHCTBUIM
HaJl MHOTOWICHAMH U aITeOpanvdecKuMu Jpo0siMu;

4) BBITOJHSTH Pa3ji0KEeHHE MHOTOWIEHOB HA MHOXKUTEIH.

Buinyckuux nonyuum 603mMoHucHOCMb:

5 Hayyumwcsi GbINOIHAMb MHO20UIA208bLE NPE0OPA308AHUSL PAYUOHATILHBIX BbIPAICEHULL, NPUMEHSIS WUUPOKULL
Habop cnocobos u npuémos;



6. npuMeHAmb MOAHCOCMBEHHbIE NPEOOPA306AHU 0N PEULeHUSA 3a0aY U3 PA3IUYHBIX PA30enos Kypca

(Hanpumep, 051 HAXOXHCOEHUA HAUOONLULEO/HAUMEHBULESO SHAYUEHUS BbIPAIICEHISL).
YPABHEHUA

BBIMyCKHHK Hay4HuTCS:

1. pewiaTb OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPABHEHUH C OJJHOM IIEPEMEHHOM, CUCTEMBI IByX YPaBHEHHUN C
JBYMS IEPEMEHHBIMU;

2. TIOHMMATh YPABHEHHUE KaK BAXKHEHUIIYI0O MATEMAaTUYECKYIO MOJEIb U1l ONIMUCAHUS U U3YYCHUS
pa3sHOOOpa3HbIX peaIbHBIX CUTYALUH, pellaTh TEKCTOBbIE 3aJa4l alreOpanyeckiuM METOI0M;

3. IPUMEHSTH rpapuuecKue NpeCTaBIeHNs Ui UCCIEI0BaHNsl YPaBHEHUH, UCCIIEJOBAHUS U PELLICHUS

CHUCTEM YpaBHEHUH C ABYMS IEPEMEHHBIMH.
Buinycxnux nonyuum 603mMoxicHoCHb!

4. 061a0emb CNEYUATLHLIMU NPUEMAMU PeUleHUsl YPAGHEHUL U CUCTHEM YPAGHEHUL, YEEPEHHO NPUMEHAMb ANnapam
ypasHenuti ona pewenus PazHooOpa3HbIX 3a0au u3s MamemMamuxu, CMEIHCHBIX
npeOMemos, NPaKmuKu,

5. npumenamov epaguueckue npedcmasnenus 0is UCCIe008AHUS YPAGHEHU, CUCEM YPABHEHULL, COOEPIHCAUUX
byKeenuvie Kodppuyuenmoi.

HEPABEHCTBA

BbImyckHUK HayduTCs:

1. MOHMMATh U MPUMEHITH TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbBIE C OTHOLIICHHEM HEPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2. peliaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI; pelIaTh KBapaTHbIE
HEpPaBEHCTBA C OMOPOH Ha rpaduyecKue NpeACTaBICHNUS;

3. TMPHUMEHSTH anmnapar HEPaBEHCTB [Tl pEIICHUs 3a7]au U3 Pa3IMuHbIX Pa3/iesoB Kypca.

BoinyCKHUK ROYUUM 803MOMCHOCIb HAYUUMbCA:

4. pasnoobpasHvIM NPUEMam 00KA3amenbCmed HepaeeHCme, Y8epeHHO NPUMEHAMb Annapam HepageHcms O
peuteHus: pasHooOPaA3HBIX MAMEMAMUYECKUX 3a0a4 U 3a0ay U3 CMENCHbIX
npeomemos, NPaKmuKu,

5. npumensmo epaghuueckue npedcmasienus o UCCIe008aAHUS HEPABEHCMNE, CUCTNEM HEPABEHCMS,
cooepoicauyux OYKeeHHbie
K03 puyuenmoi.

OCHOBHBIE IMOHATHSA. YNCIIOBBIE ®@YHKLNN

BbInmycKkHUK Hay4uuTCs:

1. TOHUMATH U UCTIOIH30BATh () YHKIIMOHAILHEIC MOHSATHUS U SI3BIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaYCHHS );

2. CTpoUTb rpadUKH FTEeMEHTAPHBIX (PYHKINI; HCCIeI0BaTh CBOWCTBA YHCIOBBIX (PYHKIIUI Ha OCHOBE
U3YUCHUS TIOBEJICHUS UX IpauKoB;

3. TOHHMMAaTh (YHKIIMIO KaK BOKHEHIIIYIO MATEMAaTHYECKYIO MOJIEINb ISl OMUCAHUS TPOIIECCOB U SIBJICHUN
OKpPY’KAaroIllero Mupa, IpUMEHATh (YHKIIMOHATbHBIN S3bIK JJI OMUCAHMS U UCCIIEJOBAHUSI 3aBUCUMOCTEN
MEXNY PU3NIECKIMH BETHYNHAMM.

Bvinycknux nomyuum 03mMoiCHOCb HAYHUMbCL:

4. nposooums UCCIe008aHUSA, CEAZAHHbIE C U3VHEHUEM C8OUCME YHKYULL, 8 MOM HUCTEe C UCNOTb308AHUEM
KOMNbIOmepa, Ha OCHO8e SPAPUKO8 U3YHEeHHbIX DYHKYULL cmpoums 6oJiee CLodiCHble 2papuKu (KYyCcOUYHO-3a0anHble, C
«BBLIKOOMBIMUY MOYKAMU U M. N.);

5  uUCnonw308amv (YHKYUOHATbHBIE NPeOCMAsIeHUs U CBOUCMEA (DYHKYUL Ol peuleHUst MameMamuidecKux
3a0a4 U3 pasiuyHbIX pazoenos Kypcd.
UNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU

BeInyckHUK HayuuTCs:



MOHUMATh M UCTIONIb30BATh S3bIK MOCIIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHNS);

2. TIpUMEHATH (POpMYJIbI, CBSI3aHHBIE C apH(OMETHUECKON B TEOMETPUIECCKOM MPOTPECCUsIMH, U alllapar,
c(OpMHUPOBaHHBIH MPU U3YYSHUH JPYTUX PA3/ICNIOB Kypca, K PEICHHUIO 33/1a4, B TOM YHUCJIE ¢ KOHTEKCTOM M3
peanbHON KU3HMU.

BuinyckHux nomyuum 603mMOHCHOCb HAYUUMBCAL:

3. pewamsb KOMOUHUPOBAHHbBIE 3a0AYYU C NPUMEHEHUEM POPMYIL N-20 UJIeHA U CYMMbl NEPEbIX N YNEeHO8
apugmemuueckou u 2e0MempuyecKol npospeccull, NPUMEHsISL npu SMoM annapam

VPAGHEHUl U HePpABEHCMEB,

4. noHumMamv apupMemudecKylo u 2e0MempuYecKyio npocpeccuu KaxK YHKyuu HamypaibHo20o apeyMeHma,
CBA3bI6AMb aAPUPMEMULECKYIO NPOSPECCUIO C TUHEUHBIM POCHIOM, 260MEeMPUYECKYI0 — C IKCNOHEHYUATbHbIM
POCmOM.

OIINCATEJIBHAA CTATUCTUKA

BBIMyCKHUK HAay4WTCsl HMCIIOJIB30BATh IPOCTEUIINE CHOCOOBI TPEJICTABICHHUS W aHAN3a CTaTHCTHYECKHUX
JTAHHBIX.

Buinycknux nonyuum 603mooicHocmes npuobpecmu nepeoHaAUANbHbIN ONbIM OP2aHU3aAyuU coOopa OAHHLIX Npu
npoeeoeHUul onpoca 0OUWeCm8eHH020 MHEHUs, OCYWEeCMEIIAMb UX aHalu3, npeocmasisaims pe3yibmamsl onpocd 6
8ude mabauywl, OUASPAMMbL.

CJIVYAMHBIE COBBITUS U BEPOSITHOCTD

BhIyCKHUK HAy4UTCsl HAXOUTHh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTH CITy4aHOTO COOBITHSL.

Buinycknux nomyuum 603modcHocms npuobpecmu onvlim npoeeodeHuUs Cy4atinblx IKCNEPUMEHMNO8, 8 MOM YUCIle
€ NOMOWYbIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAYUL UX PE3YTbMamos.

KOMBUHATOPUKA
BhIyCKHHUK HAydUTCsl peliaTh KOMOMHATOPHBIC 33a4l HA HAX0XKICHHUE YMCIIa O0bEKTOB WIIM KOMOWHAIIHIA.

Bbll’lyCKHuK nojaydum BO3MOMNCHOCb Hay4umbsvCs HEKOmMopbvim cneyuailibHoiM npuéMaM peuiernus

KOMOUHAMOPHBIX 3a0aHY.

COJEPKAHUE YYEBHOT'O ITPEIMETA

APUOMETUKA
PanuonanbHble yucaa. Pacimpenre MHOXECTBA HaTYpalbHbIX YMCEN JO MHOXKECTBA LieTbIX. MHOXeCTBa
IEBIX YKCENI O MHOXKECTBA pallMOHAIBHBIX. PalmoHalbHOE YMCIIO KaK OTHOILIEHWE m/n, TAE m — IENoe

4KCII0, N — HaTypanbHoe. CTENEHb ¢ LENbIM II0Ka3aTENIEM.
JeiicTBuTenbHbIe Yncaa. KBagpaTHelii KopeHb 13 ynciia. KopeHb TpeTbell CTeneHu. 3anuch KOpHEH ¢
HIOMOIIBIO CTENICHHU C IPOOHBIM IOKA3aTENIEM.

[TonsTue 06 uppanuoHansHOM yucie. MppanuoHaabHOCTh YUCa M HECOU3MEPUMOCTh CTOPOHBI U
JMaroHany KBajpata. JlecaTuuHble TPUOIIKEHIS HPPALIMOHANBHBIX YHCEIL.

MHOXKECTBO JICHCTBUTENIBHBIX YHCEN; TPEACTABICHUE JIEHCTBUTENBHBIX YHCEN OECKOHEUHBIMU
NeCATUYHBIMU Apo0siMu. CpaBHEHHE ICHCTBUTEIbHBIX YHCEIL.

Koopaunatnas npsmasi. M300pakenue yncea TOUKaMyd KOOPAWHATHOM MpsiMoii. YnCIOBbIE TPOMEKYTKH.

N3mepenusi, npudanxeHusi, oeHKH. Pa3zmepbl 0OBEKTOB OKpYXKAlOIIEro Mupa (0T 3JIeMEHTapHBIX
gacTull A0 BceneHHOM), MINTENBHOCTh NPOLIECCOB B OKPYKAIOIIEM MHpE. BbiaeneHne MHOXUTENS —
CTENEHU JecATU B 3anucu uucna. [IpubnmxEéHHoe 3HaueHne BEIMYMHBI, TOYHOCTh NpuOimxenus. [Ipukuaka
Y OLIEHKA PE3yIbTATOB BBIYHCICHUM.

AJITEBPA

Auaredpanveckue BbipakeHUs1. bykBeHHbIE BbIpaXXKeHUs (BBIpaXXEHUS C TepeMeHHbIMN ). UncnoBoe

3Ha4YeHue OYKBEHHOTO BhIpakeHus. [lomycTumble 3HaUeHus nepeMeHHBIX. [10/1IcTaHOBKa BBIpayKEHH BMECTO



nepeMeHHbIX. [IpeoOpazoBaHne OYKBEHHBIX BBIPRKEHUI Ha OCHOBE CBOMCTB apu(METHUECKUX JCHCTBUI.
PaBeHCTBO OYKBEHHBIX BBIpaOKCHUN. TOXIECTBO.

Crenenb C HaTypaJbHbIM IOKa3areneM U €€ cBoiictBa. OnHouleHbl W MHoOrowieHsl. CreneHp
MHorowieHa. Cil0Ke€HHEe, BBIYUTAHUE, YMHOKEHHE MHOTO4JIE€HOB. POpMYsbl COKPAIEHHOIO YMHOXXEHHS:
KBaJpaT CyMMBI U KBaJpat pazHoctu. Popmysa pazHOCTH KBaapaToB. [IpeoOpa3oBaHue 11e10T0 BHIPAXKEHUS B
MHOrowieH. Pa3nokeHue MHOTO4WIEHOB Ha MHOXUTETUW. MHorouwieHsl ¢ oaHoi mnepemeHHol. Kopenb
MHorouieHa. KBagpaTHblil TpEXUIIEH; pa3oKEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckast JpoOb. OcHOBHOE CBOHCTBO anreOpanueckoil apoOu. CrokeHue, BBIYUTAHHUE,
YMHOKEHHeE, JeleHue anredpandyeckux apoodeid. CTeneHs ¢ 1eNbIM MToKa3aTeaeM U e€ CBOWCTBA.

PanronansHble BRIpaXKEHHS U UX NpeoOpazoBaHus. J0Ka3aTebCTBO TOKIECTB.

KBagpatusle kopuu. CBoiicTBa apu(METHUYECKHX KBAAPATHBIX KOpPHEM M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BHIYHCICHUSM.

YpaBHenusi. YpaBHeHue ¢ ogHoi nepeMenHoi. Kopau ypaBHeHus. CBOMCTBA YUCIOBBIX PABEHCTB.
PaBHOCHIBHOCTD ypaBHeHuH. JInneitHoe ypaBHeHue. KBanpatnoe ypaBHeHue: Gopmynna KopHei
KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHEHU, CBOASIIMXCS K JIMHEHHBIM U KBAJIPAaTHBIM.
[Ipumeps! penieHyst ypaBHEHUH TpeThel 1 YeTBEPTOH cTeneHei. Pemenne qpoOHO-paroHaIbHBIX
YPaBHECHUM.
VYpaBHEHuUE ¢ IByMs IEpEMEHHBIMU. JINHENHOE YpaBHEHHE C ABYMS IEPEMEHHBIMU, IPUMEPBI PELICHUS
YPaBHEHUH B LIEJIBIX YHCIIAX.
CucreMa ypaBHEHUH C IBYMs NEepeMEHHBIMU. PaBHOCHIIBHOCTH cucTeM. CUCTEMBI IBYX JIMHEHHBIX YPaBHECHUIA
C ABYMsl IIEPEMEHHBIMU; PEILIECHUE MOJCTAHOBKOW U ClOXEeHHEM. [Ipumepsl peleHus CUCTEM HETMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenune TekcTOBBIX 3a7a4 anreOpandecKuM CIocoO0M.

JlekapTOBBI KOOPIMHATHI HA IIIOCKOCTU. ['paduueckas MHTEpIpeTaLus ypaBHEHHUS C IBYMs IEPEMEHHBIMHU.
I'padux nuHEHHOTO YypaBHEHUS C JBYMs TIEPEMEHHBIMH; YIJIOBOH KOY(PQOUIIMEHT TPSIMOH; YCIOBUE
napaieTbHOCTH TNPSAMBIX. ['paduku mpoCcTEeHIMX HETWHEWHBIX ypaBHEHWW: mapabosa, rumnepOona,
OKpYXHOCTbh. ['padmueckas HHTEpPIPETALUSI CUCTEM YPAaBHEHUM C IBYMs II€PEMEHHBIMHU.

HepasencrBa. UnucioBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTtBo ¢ oaHO#l mepeMeHHON. PaBHOCMIBHOCTHL HepaBEHCTB. JIMHEHBIE HEpaBEHCTBA C OJHOM
nepeMeHHoM. KBaznparuble HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OYHKIMN

OcHoBHbIE MOHATHSI. 3aBUCUMOCTH Mexay BennuuHamu. [lorstue ¢ynkuun. OOIacTh OnpeaeneHus u
MHOXeCTBO 3HaueHuil ¢yHkiuu. CrocoOwl 3amanus ¢pynkuuu. I'papux ¢ynkumuu. CpoiicTBa (yHKUMH, HX
oroOpaxkeHue Ha rpaduxe. [Ipumeps! rpaduKOB 3aBUCMOCTEN, OTPAXKAIONIINX PeaTbHbIC POIECCHI.

Yucaosble pyHkuun. OyHKINN, ONUCHIBAIOIIUE NPSAMYIO U 00paTHYIO MPONIOPLUOHATIBHBIE 3aBHCUMOCTH,
ux rpaduku U cBoicTBa. JIuneiHas QyHkius, e€ rpadpuk u cBoiictBa. KBagpatuunas QyHkuus, e€ rpaduk u
cBoiicTBa. CteneHHble (QYHKIMHM C HATYpAJIbHBIMU MOKazaTeasiMu 2 u 3, ux rpaduku u coictBa. ['paduxu
dymxmmit y =V x, y =V x, y = kxl.

YucaoBble MoCJae0BATEIbHOCTH. Ilonsarue YUCI0BON MOCJIEIOBAaTEAbHOCTH. 3aganue
MOCJIEIOBATEILHOCTH PEKYPPEHTHON (HOPMYIIOi B (OpMYIION N-TO WiieHa.

ApubmMernueckass W TeoMmeTpuueckas mporpeccuud. DopMmynbpl n-ro  4ieHa apuOMETHUYECKON W
reOMETPUUECKOM TPOrPeccHil, CyMMbI MEpPBBIX #-X WIEHOB. IM300pakeHue wWieHOB apu(pMETHYECKOH U
F€OMETPUYECKON NPOrpecCHii TOUKaMH KOOPAMHATHOW MJIOCKOCTH. JIMHEHWHBIA M SKCHOHEHUHMAJIBbHBIA POCT.
CnokHble IPOLEHTHI.

BEPOATHOCTD U CTATUCTUKA



OnucarejbHas cratucTuka. [Ipencrapienne qaHHBIX B BUJE TaOIUI, quarpamm, rpadukoB. CirydaiHas
u3MeHYMBOCTh. (CTaTUCTHUYECKHE XapaKTePHCTUKH HAa0Opa MaHHBIX: CpelHee apudmernyeckoe, MeauaHa,
HaunOoubllee ¥ HauMeHbIlIee 3HaueHus, pazmax. [IpencraBieHre o BBIOOPOUHOM HCCIIEI0BAHUU.

Cayuaiinble cOOBITHSI U BEPOATHOCTDb. [oHATHE O ClydyallHOM OMBITE W CIIy9ailHOM cOObITHH. YacToTa
ciydaitHoro coObiTus. CTaTUCTHYECKUH MOAXO0J K MOHATHUIO BEPOSTHOCTH. BeposATHOCTH MPOTHUBOMOIOKHBIX
cobOpiTuii. HezaBucuMmble coOBITHA. YMHOKEHHE BEpOSATHOCTEH. J[OCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSI.
PaBHOBO3MOKHOCTB cOoOBITHI. Kitaccuueckoe onpesneneHne BEpOSITHOCTH.

Komo0uHaTopuka. Pemenne kKoMOMHATOPHBIX 3aaad mepebopoM BapuaHTOB. KomMOMHATOpHOE MpaBMIIO
ymHOXeHus. [lepectaHoBKH U (pakTOpHa.

JIOTUKA U MHOXECTBA

TeopeTHKO-MHOKeCTBEHHbIe MOHATHA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHUE€ MHOYKECTB
MIEPEUUCIICHUEM JJIEMEHTOB, XapaKTepUCTHUYECKUM CBoMcTBOM. CTaHgapTHble O0O3HAUYEHUS UYHCIOBBIX
MHOXecTB. Ilycroe MHOXecTBO M ero obOo3Hadenue. IlommHoxkecTBo. OOBeAMHEHHE U TEpeceUeHUe
MHO’KECTB, Pa3HOCTb MHOXECTB.

Wnmroctpanus OTHOIIEHUH MEXY MHOKECTBAMHM € ITOMOLIbIO 1HarpaMm Diliepa — BeHHa.

JJieMeHThI JOruKu. [ToHsATHE O PaBHOCUIIBHOCTH, CIIEIOBAaHUH, YIIOTPEOICHHUE JIOTUYECKUX CBSI30K ecu
., MO ..., 8 MOM U MOJBLKO 8 MOM ClyYae, TOTUIECKUE CBSI3KH U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUA

Hcropust hopMupoBaHHs MOHATHUS YHUCa: HaTypajbHbIE YMCla, ApoOU, HETOCTaTOYHOCTh paIllMOHATBHBIX
qHCceN JUIL TEOMETPUIECKUX U3MEpPEHHH, HppalnoHaIbHble yncia. CTapuHHBIE CUCTEMBI 3aMucH dncell. Jpobu
B BaBunone, Erunte, Pume. OTkpbiTHe necsaTuaHbIX ApoOeii. CTapuHHbIE cCUCTEMBI Mep. JlecaTuanbie Apodu u
MeTpuueckas cuctema Mep. [losiBiaenue orpunatenbHbIX yrcen U Hynd. JI. Marauuxkuit. JI. Oitnep.

3apoxaeHue anreOpbl B Hempax apudmeruku. An-Xopesmu. Poxnenwe OykBeHHON cuMBoOiuku. I
®epma, O. Buer, P. [lekapt. UcTopus Bompoca 0 HaxoxaeHUn HOpMYa KOpHEH anreOpanvdecKux ypaBHEHHH,
HEpPa3peIuMOCTh B pajiuKajax ypaBHEHMH cremeHu, Oonbmiei uersipéx. H. Tapranss, x. Kapnano, H. X.
Abens, O. [anya.

N300perenne Merona KOOpAMHAT, MO3BOJISIOLIETO NEPEBOAMH, I€OMETPUYECKHE OOBEKThl Ha SA3BIK
anre6psl. P. lekapt u [1. ®epma. [IpumMepsl pa3nuuHbIX CHCTEM KOOPAMHAT HA TUIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (dubonayum) o Kposimkax, yuciaa PuOoHayyw. 3amaya O IMaXMaTHOM

nocke. McToku Teopuu BEPOSITHOCTEH: CTpaxoBoe neno, azapTHeie urpbl. I ®@epma u b. Ilackane. .
bepuynnmu. A. H. KoaMoropos.

AJIT'EBPA 7 kaacc (102 gyaca)

MaremaTudeckuii si3bik. MaTemaTudeckas mojaesb (13 4)

UucnoBele u anreOpandeckue BblpakeHUs. IlepemenHas. JlomycTMMoe 3Hau€HHE IEPEMEHHOM.
Henonyctumoe 3HaueHue mnepemMeHHOM. IlepBble mpencTaBieHMs O MaTeMaTH4YECKOM S3bIKE M O Mare-
MaTU4YeCKOU Mozenu. JINHEeWHbIe ypaBHEHMSI C OJJHOM IIEPEMEHHOM.

Jluneiinble ypaBHEHHMSI KaK MaTEMAaTHUYECKHUE MOJIENIM pealbHbIX cuTyauuil. KoopauHaTHas npsiMas, BUABI
IIPOMEKYTKOB Ha HEH.

Jluneitnas pynknus (13 4)

KoopanHnatHas miocKOCTh. AIITOPUTM OTBICKAHUSI KOOPJAMHAT TOYKH. AJITOPUTM MTOCTPOCHUsI TOUKU M (a;
b) B IpsIMOYTOJIbHOM cUCTEME KOOpIMHAT.

JluneitHOe ypaBHEHHE C IByMs IepeMeHHbIMU. Pemenue ypaBuenus ax + by + ¢ = 0. I'paduk ypaBHEHUsI.
Anroput™m nocTpoeHus rpaduka ypaBHeHus ax +by + ¢ = 0.



Jluneitnas pynkuus. HezaBucumasi mepemeHHas (aprymeHT). 3aBucuMas nepeMeHHas. ['paduk nuHeHOU
¢ynkiun. Haubonbinee u HauMeHbllee 3HAYCHUS JIMHEHMHOM (YHKIMM Ha 3aJaHHOM TIPOMEXKYTKE.
Bospacranue u yObiBaHUE TUHEHHOW () yHKIIMH.

Jluneitnas ¢pyHkuus y = kx u ee rpaduk.

B3aumHoe pacnonokenne rpaduKoB TUHEHHBIX ()YHKITHIA.

CucreMbl IBYX JIMHEHHBIX YPABHEHUH ¢ ABYMS nepeMeHHbIMU (12 4)

Cucrema ypaBHeHuil. Pemenue cucremsl ypaBHeHHH. ['paduueckuii MeTo ] pereHust CUCTEMbI ypaBHEHUH.
MeTto moacTaHOBKU. MeTo 1 anre0pandeckoro CIOKEHUS.

Cucrembl IBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU KaK MaTeMaTHUYECKHE MOJIETH pealbHbIX
CUTYyalUi (TEKCTOBBIE 3a/1a4N).

CreneHnb ¢ HaTypaJabHBIM NOKa3aTesaeMm (9 1)

Crenenb. OcHoBanue creneHu. [lokasarens crenenn. CBONWCTBA CTENEHU C HATypaIbHBIM MOKA3aTEIEM.
YMHOKEHHE U JIENIEHNE CTENEHEN C OJMHAKOBBIMU MOKa3aTeasiMu. CTeneHb C HyJEBbIM MOKa3aTEIEM.
Onnouwinenbl. Onepanuu Hax oHOYIeHAMH (8 4)

Onnounen. Kosppunuent ognounena. CtangapTHbIi BUA ogHowieHa. [1o100HbIe OAHOYIICHBI.

CrnosxeHue OJHOYWICHOB. Y MHOKEHHE OJTHOUICHOB. Bo3BeieHne ofHouIeHa B HATYPaIbHYIO CTETICHb.
Jlenenue oHOUJIEHA HA OJHOYJIEH.

MHuoro4ienbl. ApudmMeTndeckne onepannu HaJag MHorowieHamu (15 1)

Muorounen. Unensr MHOTOWICHA. J[BywieH. Tpexunen. [IpuBenenne mojo0HBIX WICHOB MHOTOYJICHA.
CrangapTHBIN BU MHOTOWICHA.

CrnosxeHue 1 BbIYUTAaHUE MHOTOWICHOB. Y MHO)KEHHE MHOTOUJICHA Ha OJIHOYJIEH. Y MHO)KEHHE MHOTOUJIEHA
HA MHOTOYJIEH.

KBaapar cymmbl 1 kBagpat pasHocTH. PasHocTh kBagpaTtoB. PasHoCTh KyOOB 1 cymMa KyOOB.

JleneHne MHOrOWwIEeHa Ha OAHOYJIEH.

Pa3jio:keHue MHOT04JIEHOB HA MHOKUTEIHU (16 1)

Breinecenne oOmero MHOXuUTENss 3a CKOOkW. Croco® TpynnmupoBKu. PasnmoskeHwe MHOrodjeHa Ha
MHOXKHUTENIN C TIOMOINBIO (OPMYT COKPAIICHHOTO YMHOXXCHHS, KOMOWHAIIMU PAa3IUYHBIX MPUEMOB. MeTos
BbIJIEJICHUSI TTIOJIHOTO KBaJIpaTa.

[Tonsitue anredpanueckoii 1podu. CokpaiieHue areOpandeckoi 1poou.

ToxnectBo. ToxxaecTBEeHHO paBHbIE BhIpakeHUs. T0XKAeCTBEHHBIE TPE0OPa30BaHUsL.

DyHKIUA y = x? (10 u)

DyHKIWs y = Xx°, ee cBoiicTBa  rpaduk. OYHKIHMS y = -x°, e CBOHCTBA 1 rpaduK.
I'paduueckoe penieHre ypaBHEHHIH.

Kycounas ¢ynkums. UYrenue rpaduka ¢yaknuu. OOnacts omnpenenenus ¢yHkinuu. I[lepBoe
NpeCTaBICHHE O HENpephIBHBIX (yHKIMIX. Touka paspeiBa. PazpsicHeHue cmpicna 3amucu y = f(x). OyHK-
[[OHaIbHAsl CUMBOJIMKA.

Oo6o0marmee NoBTOpeHne (BKIKYAET B ce0sl 3JIeMEHThI O CATEIbHON CTATHCTHKH 110 MAaTepHaiaM
Ipuioxenus, umeromerocs B 3agauHuke) (6 4)

AJIT'EBPA 8 kaacc (102 gyaca)

Auaredpandeckne apoou (21 1)

[Tonstue anreOpamueckoir apodu. OCHOBHOE CBOWCTBO anreOpamdeckoit npodbu. CokpaieHue
anreOpanyecKux Ipooe.

CrnoxeHue 1 BBIYUTaHUE anre0pandeckux Jpooei.

YMHOXEHHE U JieTieHue anredpandeckux apodeii. Bospenenue anredpandeckoi 1poOy B CTEICHb.

PanmonansHOe BolpaxkeHue. PaninonanbHoe ypaBHeHUeE. PelieHne palloHaIbHBIX YpaBHEHUH (TIEpBbIE
MPEICTABICHHUS ).

CreneHb ¢ OTpUIIATEIBHBIM LIEJIBIM ITOKa3aTeNEM.
DyHKIUA y = \x. CBoiicTBa KBaJpaTHOro KopHs (19 1)

Parmonaneuble uncina. [ToHsTHE KBaAPATHOTO KOPHS M3 HEOTPHUILATEILHOTO yKca. MppannonanbHble
yKcia. MHOXKECTBO NEHCTBUTEIbHBIX YUCEIL.

Oyukmms y =\x , ee cBoiicTBa 1 rpaduk. Beimykaocts GyHkmn. O61acTh 3HAYCHHI ()yHKIIHL.
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CpoiictBa KkBaapaTHbIX KopHel. IIpeoOpa3oBaHue BBIpOKEHHM, COIEPIKAIIMX OINEPALMUI0 H3BICUCHHS
KBaJpaTHOro KopHs. OcBOOOXK/IeHHE OT UPPALMOHAIBHOCTH B 3HaMeHarene Apoou. Moaynb 1eHCTBUTEIBHOTO

yucina. ['papux QyHkmu y = | x| . ®opmyma Vx* = | x| .

KBagpatuunasa ¢pynkuus. ®ynkous y = k/x (17 1)

OyHKIUA Y = ax’, ee rpa¢uk, cBoicTBa.

®ynkuusa y = k/x, ee cBoiictBa, rpaduk. ['mnepbomna. Acummnrora.

[Moctpoenue rpaduxo ¢yukuut y = f (x+1), y= f(x)+m, y =f (x+)+m, y = - f(x), 10 U3BECTHOMY
rpaduKy GpyHKuun y =f(x).

KBaaparueiii tpexunen. Kampatwunas ¢yskmus, ee cBoiictBa u rpaduk. [loHsaTHe orpaHUYCHHOU
dbysakuu. [Toctpoenne u uTeHne rpa@uKOB KyCOUHBIX (QYHKITUN, COCTaBIEHHBIX U3 QpyHKu y =C, y = kx+m,
y =k/x, y =ax’ +bx +¢, y =\x, y = |x|

I'padnueckoe penieHre KBaApaTHbIX YpaBHEHUH.

KBaagpatnsbie ypaBHenus (20 4)

KBanparnoe ypasnenue. I[lpuBeneHHoe (HempuBeneHHOE) KBaapaTHoe ypaBHeHue. llomHoe (HemomHOeE)
KBaJpaTHOe ypaBHeHHe. KopeHb KBagpaTHOTO ypaBHeHHs. PemieHue KBaJpaTHOTO YpaBHEHHUS METOJIOM
pa3oKEeHUs] HA MHO>KUTEJIH, METOJIOM BBIJIEIIEHUS [TOJIHOTO KBaJpara.

JuckpumuHant. @opMmynbl KOpHEW KBagpaTHOTro ypaBHeHus. [lapamerp. YpaBHeHHe ¢ mapameTpom
(HauanbHbIE NPEACTABIICHUS).

AJNTOPUTM pENIEHUsl pallMOHAJIBLHOTO ypaBHEHUs. bukBagpaTHoe ypaBHeHHE. MeTojJ BBEIECHHS HOBOM
[IEPEMEHHOM.

PanmoHasnbHble ypaBHEHHS KaKk MaTeMaTHYECKHUe MOJIETIH pealbHbBIX CUTYaLuH.

Yactable cnydan GOpMysIbl KOpHEH KBaJAPAaTHOTO YpaBHEHHUS.

Teopema Buera. Paznoskenue KBagpaTHOro TpexuieHa Ha JIMHEWHBIE MHOXKHUTEIIHN.

HppanmonanbHoe ypaBHeHHE. MeTOT BO3BEICHUS B KBaIpaT.

HepagenctBa (16 4)

CBOICTBA YHUCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Pemenue HeEpaBeHCTB ¢ IEpeMEHHOW. JIMHEWHOE HEPaBEHCTBO.
PaBHOCHIBHBIE HEpaBeHCTBA. PaBHOCHIIbHOE NTpeoOpa3oBaHNe HEPABEHCTBA.

KBanpaTHOe HEpaBEeHCTBO. AJITOPUTM PEILLIEHUS KBaJIpaTHOI'O HEPABEHCTBA.

Bospacraromas ¢ynknus. YOsBaromas ¢yHknusa. MccnemoBanue ¢QyHKIIMA Ha MOHOTOHHOCTH (C
UCIOJIb30BaHUEM CBONCTB YHCIIOBBIX HEPABEHCTB).

[IpubnuxeHHble 3HAUYEHUS JEUCTBUTENBHBIX YHCEN, MOTPEUIHOCTh MPHUOIMKEHUS, MPUOIMKEHHE IO
HeJocTaTKy ¥ U30bITKy. CTaHAapTHBIN BUJ YUCTIA.

O0o0marmee mnoOBTOPeHHe (BKJIKNYAaeT B ce0s1 JJIeMEHTbl KOMOMHATOPMKH II0 MaTepuHajlaM
Ipuioxenus, umeromerocs B 3agauHuke) (9 4)

AJITEBPA 9 kaacc (102 gyaca)

PanuonajJbHble HEpaBeHCTBA U UX cucTeMbl (14 1)

JluneiiHble U KBaJpaTHBIE HEPABEHCTBA (MOBTOpeHUE). PanmonanbHOe HEpaBeHCTBO. MeTo 1 MHTEpBaIOB.

MHoecTBa 1 onepanuuy HaJl HUMH.

Cucrema HepaBeHCTB. PellieHue cucreMbl HEpaBEHCTB.

Cucrembl ypaBHeHuii (18 1)

PaunonansHOEe ypaBHEHUE C JAByMsl mepeMeHHbIMH. Pemienue ypaBHeHus p(x; y) = 0. PaBHOcuIbHBIE
ypaBHEHUS C ABYMs nepeMeHHbIMU. Dopmyna pacCTOSHUS MEXAY IBYMsI TOUYKaMU KOOPAMHATHOM MIOCKOCTH.
I'paduk ypaseenus (x - a)’ + (v -b)* =r’. Cucrema ypaBHEHHil ¢ JBYMs EPEMCHHBIMH. PelIeHHE CHCTEMBI
ypaBHeHMil. HepaBeHCTBa M CCTEMBI HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

MeTo/bI penieHus: CUCTeM ypaBHEHHM (METO/] OJICTAHOBKH, alNre0pandecKoro ClI0KeHUsI, BBEICHUS
HOBBIX NIEPEMEHHBIX ). PABHOCHIIBHOCTD CUCTEM YPAaBHEHUH.

CucTteMbl ypaBHEHU KaK MAaTEMATUYECKHE MOJIENIN PEAJIbHBIX CUTYaIHM.

Yucaosbie pyHkuum (24 4)

Oynkuus. HezaBucumas nepemenHas. 3aBucuMas rnepeMernas. O0acte onpenencHus §yHKIHH.

EcrecTBennas obnacts onpeaenenus GpyHkuun. O61acTb 3HaYUSHUH QYHKIUH.

11



Crnioco6wl 3a1anust GyHKIMH (AaHATUTHIECKUN, TpaQUISCKUN, TAOJMIHBIN, CTOBECHBIH ).

CpoiictBa (yHKIMHA (MOHOTOHHOCTH, OTPAaHMYEHHOCTh, BBINYKJIOCTh, HaWOOJbIIEE M HAUMEHBIICE
3HAYEHHS, HENPePHIBHOCTE). MccnenoBanne Gpynkumit: y = C, y=kx+m, y =kx’, y=x, Yy =kkx, y = | x|,
y =ax’+bx +c.

YerHple 1 HEYETHBIC () YHKIIMHA. AJITOPUTM HCCIIeN0BaHMs QYHKIIMK HA YeTHOCTh. [ paduku yeTHOM 1
HEeueTHOH (pyHKIHMIA.

CrenenHas GyHKIUS ¢ HATypaJIbHBIM ITOKa3aTeNeM, ee CBoiicTBa U rpaduk. CteneHHas QpyHKIUS C
OTpHIIATEIbHBIM IIEJIBIM TTOKa3aTeNleM, ee CBOICTBA U rpaduk.

OyHKIMA Y = 3\x , ee cBoiicTBa I rpadux.

IIporpeccun (14 1)

Yucnosas nocienoBaTebHOCTh. COCOOBI 3aJaHNS YHCIOBBIX ITOCJIE0BATEILHOCTEH (aHATTUTUYECKHIA,
CJIOBECHBIN, PEKYppPEeHTHBII). CBOMCTBA YHCIOBBIX MOCIIEI0BATEILHOCTEH.

Apudmernueckast nporpeccusi. Dopmyna n-ro  wieHa. Dopmyna CyMMBl WIEHOB  KOHEYHOM
apupMETUIECKON POrPeCCHr. XapaKTEPUCTUIECKOE CBOMCTBO.

I'eomerpuueckas nporpeccus. @opmyia n-ro wieHa. Popmyrna CyMMbl WICHOB KOHEYHON F€OMETPUYECKON
nporpeccuu. XapakTepucTuueckoe CBOMCTBO. [Iporpeccun u 6aHKOBCKHE PacyeTHI.

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTHUKH M TeOpUH BeposiTHocTei (20 1)

Kombunaropusie 3agaun. [IpaBuno ymHoxxenus. @axropuain. [lepecranoBku.
I'pynnupoBka wuHbopmanuu. OOmmi psx  mgaHHBIX. KpaTHOCT BapuaHTBl u3MepeHus. TabmudHoe
npencrasienue uHpopmanuu. Yactora BapuaHThl. ['paduueckoe mnpencraBienue uHdopmanuu. [lomuron
pacrpezaeneHuss NaHHbIX. ['ucrorpamMma. YucioBble XapaKTEpUCTHUKU [aHHBIX H3MEpeHus (pa3max, MoJa,
cpe/iHee 3HAUCHHUE).
BepositHocth. CoObITHE (CNydaiiHOE, JOCTOBEpPHOE, HEBO3MOKHOE). Kiaccumueckas BEepOSTHOCTHas cXema.
[TpotuBomnosnioxubie coObITUsI. HecoBMecTHBIE COOBITHSA. BeposTHOCTH CyMMBI NIByX COOBITHH. BeposTHOCTBH
HIPOTHUBOIIOJIOKHOTO cOOBITUA. CTaTUCTHYECKAs YCTOMYMBOCTh. CTaTUCTUYECKAsi BEPOSITHOCTD.
0O6o6marmee noproperue (12 1)

III. TEMATUYECKOE IINTAHUPOBAHUE

B ocHoBe BBIOOpa METONOB W TpHEMOB, (GOpPM pabOTHl JICKUT OPUEHTAIMS HA IEJIEBBIC TPUOPHUTETHI,
obo3HaueHHble B Paboueii nporpamme Bocriutanus LIkossr:

- YCTaHOBJICHHE JOBEPHUTEIHHBIX OTHONICHUH MEXKIy TEeNarormdecKuM pPa0OTHHUKOM M €ro O0ydJaromuMUcs,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHUATHIO OOYy4alOIIMMHUCS TpeOOBaHUI M MPOCHO IMEeJaroruv4eckoro
paOOTHHKA, TIPUBJICYCHHIO WX BHHMaHHUS K OOCYKIZaeMoil Ha ypoke WH(POpMAIMH, AaKTHBH3AIMUA WX
MO03HABATEIBHOMN EATETLHOCTH;

- MOOYXXJIeHHE O0ydJaroImmXxcs COOM0aaTh Ha YPOKE OOIICTPUHITBIC HOPMBI MTOBEICHHUS, MPaBUia OOIIEHUSI CO
cTapmMu  (MEJAarornYecKuMU  PaOOTHUKAMH) W CBEPCTHUKAMH (0OydYarolUMUCS), MPUHIMIBI yIeOHON
JTVCIUTUTAHBI ¥ CAMOOPTaHHU3AIHH;

- TpUBJICUCHHE BHUMAHHUA OOYYAIONIUXCA K I[IEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha YpOKax sBICHMH,
opraHuzaiys ux paboThl C MOIy4aeMOl Ha YpOKE COIMAIILHO 3HAUMMOW WH(pOpMalHell — HHUIIUUPOBAHHUE €
00CYXIeHUs, BBICKa3bIBaHUs OOYYAIOIIMMUCS CBOET0 MHEHHUS 1O €€ IMOBOJY, BBIPAOOTKM CBOETO K HeEH
OTHOIIICHHSI,

- WCHOJb30BAHHWE BOCHUTATENBHBIX BO3MOXHOCTEH COAEp)KaHUS Y4eOHOro HpeaMera uepe3 JEMOHCTPAIUIo
00yJaroImuMcsi TPUMEPOB OTBETCTBEHHOTO, TPAXKITAHCKOTO TIIOBEACHUS, TPOSIBICHHUS YEIOBEKOIIOOUS |
I00pOCEPIEUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB JJIS YTCHMS, 33134 Ul PEUIeHUs, POOIEMHBIX
CUTYyalui AJist 0OCYKIIEHHS B KJlacce.



TeMaTHUyecKOE IJIAHNPOBAHUE:

7 kaacce
o MH3yuyaemblii MaTepuaa
n/
n
1. MaremMaTuueckui I35IK. MaTeMaTn4yeckast MOJENb
2. Jluneiinas pyHKIus
3. Cucrembl ABYX JIMHEHHBIX YPaBHEHUI C IBYyMsI IEPEMEHHBIMU
4.  CreneHsb ¢ HaTypaJbHBIM IIOKA3aTEIEM
5. Opnounensl. Onepanuy HaJ OJJHOYIECHAMHU
6.  MmuorowieHnsl. ApudmeTnyecKkrue onepanuy HaJl MHOTOYJICHAMHU
7.  Pa3iioxeHne MHOTOUYIEHOB HA MHOKUTEIIN
8. ®ynkumsy =x’
9.  Obob1aroriee MOBTOPEHNE
Hroro
8 knace
Ne
HN3yuyaemblii MaTepuall
n/n
1. Aurebpandeckue 1podu
2. Oynkuuay = \x. CBoiicTea KBaJpaTHOrO0 KOpPHs
3. Ksanmparuunas ¢pynkuus. @ynkuus y = k/x
4. KBaaparHble ypaBHEHUs
5. HepaBencrBa
6. OO6obmaromnee MOBTOpEeHUE
Hroro
9 ki1acc
Ne .
w/n HN3yuyaemblii MaTepuall
1. PamuoHanbHBIC HEPABEHCTBA U MX CUCTEMBI
2. CucreMbl ypaBHEHUHI
3. UYwucnosbie G yHKIIUU
4. TIlporpeccun
5.  DrnemeHTHl KOMOWHATOPUKHU, CTATUCTUKU U TEOPHH BEPOSITHOCTEH
6. OO6o6maromee moBTopeHue (pe3eps 3 4.)

HToro

Koa-Bo
4acoB

13
13
12
9
8
15
16
10
6
102

Koa-Bo

JacoB
21

19

17

20

16
9

102

Koa-Bo
JacoB
14
18
24
14
20
9+3
102

KonTpoabHbie
padoThI

— e e d  — ND

[y
[—]

KouTpoJbHbIe
padoThI

e (YD (I

10

KonTponbHbie
padoTbI

— =N RN






