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CTyIleHb 00pa30BaHMsI OCHOBHOE o0uiee oOpa3oBanue 9 Kiacc

KOJIMYECTBO YacoB 136 4

ITporpammy coctaBui(a):

Caduna I'yviipHapa PapuToBHA,

YUNUTEIb MAaTEMATUKH IIEPBOM KBaHHd)HKaHHOHHOﬁ KaTeropuu

BbEHTBSIH

2021 roxn




IHosicHuTEeILHAA 3AINCKA

Pabouast mporpamma yweOGHOro kKypca 9 Kkiacca mo anrebpe paspaboTaHa ¢ Y4ETOM
TpeOOBaHUI U MOJIOKEHUN, U3TI0KEHHBIX B CIEAYIOIUX JTOKYMEHTaX:
@enepanibHblil  00pa3oBaTeNbHBIA  CTaHIAPT OCHOBHOro obmiero o6OpazoBanust (IIpukas
Muno6puaayku Poccun ot 17 gexabps 2010 r. Ne 1897 (3apeructpupoBano B Muntocre Poccun
01.02.2011 N 19644)
«[IpumepHBIX TpOrpaMMbl OCHOBHOTO oOmiero ooOpaszoBanHus. Marematuka», - (CraHmapTbl
BTOPOTO MOKOJICHHUS ). - 3-€ u31I., mepepadoranHoe - M.: [IpocBemenue, 2011;
Konnenuuu  pa3Butusi  Marematudeckoro obOpasoBanust B Poccuiickoit  ®Depepanuun
(yrBepxaeHHOM pacnopspkerueM [IpaButensctBa PO ot 24 nekabps 2013 1. Ne 2506-p);
-MIOJIOKEHUEM O CIEeUUAIU3UPOBAHHOM CTPYKTYPHOM 00pa3oBaTelbHOM MOJpa3AesieHuN
[ToconbctBa Poccuu B Jlaoce, ot 1 deBpans 2016 roaa;
-OCHOBHOM o0OpazoBarenbHOU mporpammorr OOO cpemnHeit 00me00pa30BaTeIBLHON IIKOJIBI TPU
[ToconsctBe Poccuu B JIaoce
B kauectBe 0a30BOI MMPOrpaMMbl UCIOJIB3YETCSI IPOrpaMMa ABTOPCKOI MPOrpaMMBblI 110 anredpe st
7-9 knaccos, aBropsl: FO.M. Konsrur, M.B.Tkauésa, H.E.®&noposa, M.U.111abyHMH.
VYueOubIil TIaH cpepHelt  obmeoOpa3oBarenbHOM mKoisl pu [loconserBe Poccun B Jlaoce Ha
2021-2022 yu.ron.
@denepalbHbIl  MEepeuYeHb YYEOHHKOB, PEKOMEHIOBAHHBIX MHHHUCTEPCTBOM OOpa30BaHU
Poccuiickoit ~ ®egepanuu K~ WCIONB30BaHHIO B 00pa3oBaTelbHOM  Mpollecce B
001meo0pa3oBaTeNbHBIX yupekaeHusax Ha 2021-22 yueOHbIi roj
[Tonoxxenne o pabodyeil mporpamme meaarora cpeaHeil o0meoOpa3oBaTENbHON MIKOIBI MpPU
[ToconsctBe Poccuu B JIaoce.
N3yuenne anrebpsl B 9 kiacce OTBOAWT 4 ypokKa B HENENIO B T€UCHHE TroAa oOydeHus, 34
yueOHBIX Hellelb, 136 ypoKoB 3a y4eOHBIi TO/I..

ITopsiaxoBbIit HoMep | ABTop/ABTopckuii | Ha3zBanue Knacc | U3narens

y4eOHHKa B | KOJUIEKTUB ydyeOHHKa y4ueOHMKa

denepanbHOM NIEPEUHE

1.1.2.4.2.3.3 Konsrun KO.M., | Anrebpa 9 AKIMOHEPHOE
Txauépa M.B,, 00I1IECTBO
®énoposa H.E. u «3paTeabcTBO
Jpyrue «IIpocsenienne»




I1anupyeMble pe3vbTAaThl 0OCBOCHHS VIEOHOI0 Kypca ajareopnl 9 kjiacca

Marepuan 1aHHOTO pa3jiena NpeJcTaBieH B OCHOBHOW JJOKYMEHTAIUU:
e ®OI'OC 0O00;
e OcHoBHBIX 0Opa3zoBarenbHbIX nporpamMm OOO cpennHeil 001e00pa3oBaTEIbHOMN MIKOJIBI TPU
IToconscTBe Poccuu B Jlaoce;

[Tpuka3z MunucrepcTBa npocsemenus Poccuiickoit @eneparuu ot 28 nexadbps 2018 roga Ne 345
«O denepanbHOM NEpeUHe YICOHHMKOB, PEKOMEHIYEMBIX K UCITOJIb30BAHUIO MPH PeaTH3allin
UMEIOIINX TOCYIaPCTBCHHYIO aKKPEIUTAIIMI0 00Pa30BaTeIbHBIX IPOrpaMM HauaIbHOTO OOIIETO,
OCHOBHOTO OOIIIETO, CPETHETO 00IIero 00pa30BaHUsY;

e [Ipuka3 Munucrepcrsa npocsemienus Poccuiickoit ®@enepanuu ot 08 mas 2019 roga Ne 233 «O
BHECEHUU M3MEHEHUH B (peiepalibHbIN MepedeHb yUeOHNKOB, PEKOMEHIYEMBIX K UCTIOIb30BAHUIO
MIPU peaTu3aIii KMEIOITUX TOCYIapPCTBEHHYIO aKKPEAUTAIIUIO0 00pa30BaTEIbHBIX ITPOTrpaMM
HA4aJIbHOr0 00ILIEro, OCHOBHOT'O O0ILEro, CPEeAHEro 0011Iero 00pa3oBaHus, yTBEPKICHHBIN
npuka3oM MuHHCTEpcTBa npocBenieHus Poccutickoit deneparuu ot 28 nexkadps 2018 roga Ne
345y,

e [locranosienueM ['maBHOro rocynapCTBEHHOr0O CaHUTapHOro Bpaya Poccuiickon denepauuu ot
29 nexabps 2010 roga Ne 189 «O6 yrBepxkaennu CanlluH 2.4.2821-10 «CanurapHo-
AMUJEMHUOJIOTHYECKUE TPEOOBAHUS K YCIOBHUSM U OpraHU3aIii OOyUYeHHUs B
0011e00pa30BaTEIbHBIX YUPEHKACHUIX)» (C U3MEHEHUSIMU U JIOTIOTHEHUSIMHU );

® - aBTOPCKOM IMPOrpamMMbl IO TPEIMETY.

[Mporpamma oOecrieunBaeT JOCTH)KEHHE CIICAYIOIIMX pPe3yJIbTaTOB OCBOCHHS 00pa3oBaTeIbHON
pOrpamMMbl OCHOBHOTO 0011Ier0 00pa3oBaHusl:

JTUYHOCTHBIE:

o C(bOpMI/IpOBaHHOCTI) OTBCTCTBCHHOI'O OTHOLICHUSA K YYCHNIO, TOTOBHOCTDb U CIIOCOOHOCTH
00yJaronuxcst K CaMOPa3BUTHUIO M CAMOOOPA30BaHUIO HA OCHOBE MOTUBAIIMK K OOYUYCHUIO U
MO3HAHUIO, BEIOOPY JaNbHEHIero oopasoBanus Ha 6a3e OPUEHTUPOBKHU B MUpe Tpodeccuit u
npodeccnoHaNbHbBIX IPEANOYTEHUI, OCO3HAHHOMY ITOCTPOCHUIO MHIMBUyaIbHON
00pa30BaTeNbHON TPACKTOPUU C YIETOM YCTOWYUBBIX MTO3HABATENLHBIX HHTEPECOB;

e c(hopMHPOBAHHOCTH LEIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHUKHY;

¢ chOpMHPOBAHHOCTH KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHHYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MJIQJIIIMMHU, B 00pa30BaTEeIbHON, 00IIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPUECKON U IPYTUX BUIAX NEATEIbHOCTH,

® YMCHHEC JACHO, TOYHO, 'PaMOTHO H3JlaraTb CBOU MBICJIU B YCTHOﬁ U MACbMEHHOMI peun,
MOHUMATEL CMEICJ IIOCTAaBJIEHHON 3aaa4u, BBICTpauBaTh apryMEHTalWIO, IPUBOJUTH
MPUMEPHI U KOHTPIIPUMEDPHI;

® IIpe/ACTaBlIEHHE O MAaTEMAaTUYECKON HayKe Kak cpepe uenoBeyeckoil 1esaTeabHOCTH, 00
aranax €€ pa3BuTHsl, O €€ 3HAYMMOCTH JJI1 Pa3BUTHS [IUBUIIN3ALINN;

® KPUTUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTIIUYATh THIIOTE3Y OT (PaKTa;

® KpCaTHBHOCTHb MBIIIJICHUA, MHUIIMATHBA, HAXOAUYNBOCTh, AKTUBHOCTE ITPHU PCHICHUN
anredpandecKux 3a1ad;

® yMeHHE KOHTPOJIUPOBATh MPOIIECC U PE3yabTaT YUeOHOW MaTeMaTHUeCKON AeITeTbHOCTH;

° CHOCOGHOCTB K SMOIIMOHAJIbHOMY BOCHPHUATUIO MATCMATHYCCKUX O6’beKTOB, 3ajJa4,
pELIECHHH, paCCyKICHHIA.

MCTAIMPECAMETHBIC!



1) ymMeHHe caMOCTOATEIbHO IIIAHUPOBATh AJIbTEPHATUBHBIE ITYTH JOCTUKEHUS 1I€JIEH, OCO3HAHHO
BBIOMpPATh Hanbosee 3G HEeKTUBHBIC CIIOCOOBI PEIICHHS YUYCOHBIX U TTO3HABATEILHBIX 33/1a4;

2) yMEHHE OCYIIECTBIIATH KOHTPOJIb [0 PE3yIbTaTy U O CIOCO0Y AEHCTBHUS Ha YPOBHE MPOU3BOJILHOTO
BHHUMaHUS U BHOCUTh HEOOXOMMbI€ KOPPEKTUBBI;

3) yMeHHe aJleKBaTHO OIIEHWBATh NMPABHJILHOCTh MJIM OIIMOOYHOCTD BBHIMIOJHEHUS YUeOHOH 3a/1a4H, e€
OOBEKTUBHYIO TPYIHOCTbh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHUs;

4) OCO3HAHHOE BJIaJICHUE JIOTHYECKUMH JICHCTBUSAMH ONPEACICHUS MTOHATHIH, 0000ICHNS, YCTAHOBJICHUS
aHAJIOTUM, KJIaCCU(PUKAIIMU Ha OCHOBE CAMOCTOSITEILHOTO BEIOOpa OCHOBAHUMN M KPUTEPHEB,
YCTaHOBJIEHMSI POJIOBUOBBIX CBS3€EH;

5) yMeHue yCcTaHaBIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTD JIOTHUECKOE PaCcCyKICHHE,
YMO3aKJIIOU€HUE (MHIYKTUBHOE, IEAYKTUBHOE U 10 AHAJIOTUH) U BBIBOJIBI;

6) yMeHHue CO3/1aBaTh, IPUMEHATh U IPE0OPa30BhIBATh 3HAKOBO- CHMBOJIMUECKHE CPECTBA, MOACIU U
CXEMBI JJISl pelIeHus] y4eOHBIX U TO3HABATEIIbHBIX 3a/1a4;

7) yMeHHuE OpraHU30BbIBATh Y4EOHOE COTPYAHHUUECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIIEM U
CBEPCTHHKAMMU: OTIPENEISATh LENIU, pactpeienenne GyHKIUN U posield y4aCTHUKOB, B3aUMOJICHCTBHE U
oOmiue crocoOsl paboThl; yMEeHHE paboTaTh B IPyIIe: HAXOAUTH OOIIIee pelleHne U pa3peliarh
KOH(JIMKTHI HA OCHOBE COIJIACOBAaHUS MO3ULMH U yuéTa UHTEPECOB; CIylIaTh MapTHEPA;
(dbopMynupoBaTh, apryMEeHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

8) chopMUPOBAHHOCTH YyUEOHOM U OOIICTIOH30BATEIHLCKON KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BAHUS
nH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (MKT-komnereHTHOCTH);

e [IepBOHAYAJIbHbBIE MPEICTABIECHUSA 00 UAESIX U O METOJIaX MaTEMaTUKU Kak 00 YHHUBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U IPOLIECCOB;

® yMEHHE BHJIETh MATEMATHUYECKYIO 3a]]auy B KOHTEKCTE MPOOJIEMHON CUTYallUU B APYTUX
JTUCIUILTMHAX, B OKPYXKAIOIIeH KU3HU;

® yYMEHHE HaXOJUTh B PA3JIMYHBIX UCTOUHUKAX MH(POPMALUIO, HEOOXOAUMYIO JUIsl PEIICHUS
MaTeMaTHYECKUX MpoOIIeM, U MPEACTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PELICHHUE B
YCIIOBHSIX HETIOJIHOW M M30BITOYHOM, TOYHOH U BEPOSTHOCTHON HH(OpMaIm;

® yMEHHE NOHMMATh U UCHOJIb30BATh MATEMAaTHUECKUE CPEJICTBA HATTIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JAJIs WLIIOCTPALMH, HHTEPIIPETALNU, ApIYMEHTALUH;

® yMEHHE BBIJBUTATh FMIOTE3bI PU PELICHUH YY€OHBIX 3a7ja4 U TOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKH;

eyMEHHE IPUMEHATh UHIYKTUBHBIE U IEAYKTUBHBIE CTIOCOOBI pacCyX/I€HHUH, BUAETh pa3INuHbIe
CTpaTEruy pelIeHus 3a/1a4;

®[IOHMMAaHHE CYITHOCTH aITOPUTMUYECKUX MPEANUCAHUI U YMEHHE JeICTBOBATh B COOTBETCTBUU C
MIPEIJIOKEHHBIM aITOPUTMOM,;

® yMEHHE CaMOCTOSTENIbHO CTAaBUTh LIEJIH, BEIOUPATh U CO3/1aBaTh aJIrOPUTMBI JUIsSl peILICHHS
y4eOHBIX MaTeMaTHYECKUX MpooieMm;

® yMEHHeE [JITAHUPOBATh U OCYILIECTBIISATH JEATEIIbHOCTh, HAlIPaBJICHHYIO Ha pElIeHHE 3a/1a4
HCCIIEIOBATENIbCKOTO XapaKTepa.

IpeMETHBIE:

e yMeHHe paboTaTh C MATEMATUYECKUM TEKCTOM (CTPYKTYPUPOBAHUE, N3BIICUEHUE HEOOXOIUMOI
uH(pOpMalK), TOYHO U TPaMOTHO BbIpa)kaTh CBOM MBICIH B YCTHOW U MUCHbMEHHOMN peuu, MpUMeEHSss
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3JINYHbIE SI3bIKH MAaTEMATUKHU
(cmoBecHbIN, CHMBOJIMYECKHH, TpaduyecKkuii), 000CHOBBIBATh CYKIACHHUS, IPOBOAUTD
KJIaccU(UKALUIO, I0OKa3bIBaTh MATEMaTHYECKHE YTBEP)KICHHMS,

e BiajieHHe 0a30BBIM MMOHATHIHBIM annapaToM: UMETh MIPEJICTaBICHNUE O YUCIIe, BIaJIeHUue
CHMBOJIBHBIM SI3BIKOM aJIreOphbl, 3HAaHUE HJIEMEHTAPHBIX (PYHKIIMOHATIBHBIX 3aBUCUMOCTEH,
(dhopMUpOBaHHE MTPEICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U O
pa3NUYHBIX croco0ax uX u3yyeHust, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX
BEPOATHOCTHBIN XapaKTep;



9) yMeHUE BBIIOTHATH airedbpanyeckue mpeoopa3oBaHus pallMOHAIBHBIX BBIPAXKEHUN, TPUMEHSATh
WX JIJIs PEIICHHS YICOHBIX MAaTEMAaTHYECKUX 3aJ1ad M 33724, BOSHUKAIOIINX B CMEXHBIX YI€OHBIX
MpEaMETAX;

10) yMeHHUE TI0JIb30BATHCS MAaTEeMAaTHUYECKUMU (hOPMYJIaMU U CAMOCTOSATEIIEHO COCTABIISITH (DOPMYITBI
3aBUCUMOCTEN MCXKAY BCIMYNHAMHA Ha OCHOBC O606H.[CHI/ISI YaCTHBIX CIIy4acB U OKCIICPUMCHTA,

11) yMeHue pemaTth JUHEHHbIE YpaBHEHUSI M HEPABEHCTBA, a TAKKE MIPUBOJIMMbIC K HUM YpaBHECHUS,
HCPAaBCHCTBA, CUCTCMbI; IPUMCHATH rpa(puqecxne MMpEaACTaBJICHUA MJIA pCIICHUA U UCCIICOBAHUA
ypaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSATh MOJyYCHHbIE YMEHUS JIJI PELICHUS 3a/1a4 U3
MaTCMaTUKH, CMCXKHBIX IPCAMETOB, IPAKTUKH,

12) oBnaieHne cucteMor (DYHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM SI3BIKOM i CHMBOJIUKOM,
YMEHHUE CTPOUTH rpauku GyHKIUN, ONUCHIBATh UX CBOIMCTBA, HCIIOIH30BAaTh (DYHKIIMOHAIBHO-
rpadgudecKkre MpeACTaBICHUS I ONMCAHUS U aHAJIM3a MAaTeMaTHYECKUX 3a71a4 U PeaTbHBIX
3aBUCHUMOCTEH;

13) oB1aIcHHE OCHOBHBIMH CIIOCOOAMU MPEACTABICHHS M aHAIN3a CTATUCTUYCCKUX JTAHHBIX;

14) ymeHue IPUMEHATh U3yYE€HHEIE IIOHATHS, PE3YAbTAaThl U METOABI IIPU PELICHUN 3aa4 U3 Pa3InYHbIX
pa3ziesoB Kypca, B TOM YHCIIE 3a/1a4, HE CBOASIIIUXCSA K HEMOCPEACTBEHHOMY IPUMEHEHUIO
HN3BCCTHBIX aJITOPUTMOB.

[IpenMeTHbIEe pe3ynbTaThl NPOSBISIOTCS TaK )K€ B 3HAHUSAX U YMEHMUSX, XapaKTEPU3YIOIIKUX KauyeCTBO
(YpoBeHb) oBNaZieHHs 00YJAOIIMMHUCS CO/IeP)KaHUEM yueOHOTo MpeIMeTa:
e  OOBSCHATH WU M METOJbl MATEMATHKH KaK YHHBEPCATLHOTO S3bIKA HAYKH U TEXHUKH, CPEIICTBA
MOJIETTMPOBAHUS SIBJICHUI U IIPOLIECCOB; IPUBOJIUTH COOTBETCTBYIOIINE IPUMEPHL;
®  ONUCHIBATH KPYr MaTeMaTHUECKUX 3a7ad, JJIsl peUICHHUS] KOTOPBIX TpeOyeTcs BBIXOJ B MHOXKECTBO
JEHCTBUTENBHBIX YHCET U BBEJICHUE HOBBIX MOHSITHI U COOTBETCTBYIOIMIUX (PYHKIINIA; TPOU3BOIUTH
BBIUMCIIEHUS 110 (OpMyJiaM, peliaTh YpaBHEHUS U HEPABEHCTBA, ONKCHIBATh CBOWCTBA U CTPOUTH
rpaduKy COOTBETCTBYIOMINX ()YHKITUI;
e  J1aBaTh ONpEJAEIEHUS; aHAIM3UPOBATh POPMYIUPOBKU OIPEICIICHUMN, TEOPEM U 10KA3aTEIbCTBO
TEOpEM;
e  OO0BSICHATH HAa IPUMEPaX UCTOPUUECKYIO O0YCIIOBIEHHOCTh U MPAKTUYECKYIO MOJIb3y METO/I0B
TEOPUHU BEPOATHOCTEN U CTATUCTUKH;
®  OMNUCHIBATH KPYr MaTEMATHUECKUX 3aau JAJIs PEeIIeHUs] KOTOPBIX TPeOyeTcsl BBEICHNE HOBBIX
MOHSTHIA; MPOU3BOIUTH TOXKAECTBEHHBIE TPEOOPA30BAHMUSI, BEIUUCIATH 3HAUCHHUS BHIPAKEHUI, peliaTh
YpaBHEHHUS U HEPABEHCTBA, B TOM YHCJIE TIPU PELLIEHUH MPAKTUYECKUX PAaCUETHBIX 3a]a4 U3
OKpY>KaloIllero MUpa, BKIII0Yas 3a/1a4M M0 COLMAIbHO — IKOHOMUUYECKON TeMaTHKe, U U3 00JIaCTH
CMEXHBIX JUCIUTUINH;
®  ONNCHIBATh pPEaJbHbIE CUTYAllUH HA A3bIKE MATEMATHUKH; UCCIIEI0BATh IOCTPOCHHBIE MOJIENH C
MCIOJIb30BaHUEM arrapara anreOpbl, TEOPUH BEPOSITHOCTEN U CTATUCTHUKH;
®  OCYLIECTBIJIATHh HH()OPMALIMOHHYIO NEPepadOTKy 3ajauu, NEPEBOS HHPOPMAIUIO Ha SI3bIK
MaTeMaTHYeCKUX CUMBOJIOB, IIPEICTABIIAS COJEpIKaIIMecs B 3a/1adaX KOJIMYECTBEHHbIE JaHHbBIE B BUE
dbopmy, TabmuIl, rpaduKoB, TUATPAMM H BBITIONHSSA 0OpaTHBIE ACUCTBUS C IENIbIO U3BJICUCHUS
uHpopmanuu u3 GopmyIl, AMarpamMm, Tabaul, rpapuKoB;
®  UCXOJIS U3 YCJIOBHS 33J]a4M, COCTABIISATh YMCIOBBIE BHIPAXKEHUS, YPAaBHEHUsI, HEPABEHCTBA U
HAXOJUTh 3HAUYCHHUSI UCKOMBIX BEIMYMH; U3JIaraTh U 0OPMIISTH PEIICHHE JTOTHUECKU MTPABUIIBHO C
HEO0OXOIMMBIMU MOSICHEHUSIMH, TIPOBOJAUTH JOKa3aTelbHbIE PAaCCYKICHUS NP PEIICHUH 3a/1aY,
OLIEHMUBATH JIOTHYECKYIO ITPaBUIIBHOCTh PACCYKIACHUM, pacliO3HaBaTh JOTMUYECKH HEKOPPEKTHbIE
paccyx1eHus;
®  MPUBOAUTH MIPUMEPHI MPOCTPAHCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK peaTbHBIX 00bEKTOB,
JUTSI ONMUCAHMS KOTOPBIX UCIIOJIB3YIOT MAaTEMAaTUYECKYIO TEPMUHOJIOTHIO;
®  CpaBHUBATh U YHNOPSAJOYUBATH CTENIEHU C LEJIBIMHU U PAllIOHATBHBIMU MOKA3aTENSIMHU, BBIOIHSITh
BBIYHMCIICHHS C pAallMOHATBHBIMHU YHCIAMU, BEIYUCIIATH 3HAUEHHS CTENIEHEH C 1IeJIbIM TTOKA3aTeEM.
dopmynrpoBaTh orpeaeaeHre apupMeTHIeCKOro KOpHs HaTypalbHON CTETNEHH U3 Yuciia. BIUUCIITH
npuOIMKEHHBIE 3HAYCHUSI KOPHEH, UCTIONB3YS MPU HEOOXOTUMOCTH KaJIbKYISATOP; MIPOBOAUTH OLCHKY
kopHe#. [TpumeHsTh cBoMCTBa apu(hMETHUECKOTO KOPHSI 1715l TPeoOpa30BaHUsI BBIPAKEHUH.



®opmynupoBaTh ONpeAeIeHUE KOPHS TPEThel CTENEHH; HaXOAUTh 3HAUCHHs KyOMYeCKUX KOpHEH, mpu
HE0OXO0IMMOCTH UCIIONB3YS KalbKynsaTop. MccnenoBars cBOMCTBA KyOUYECKOT0 KOPHS, IPOBOIS
YHCIJIOBBIE IKCIIEPUMEHTHI C UCIIO0JIb30BAHUEM KaJIbKYJIATOPA, KOMIIbIOTEPA. Bo3BOaUTH uncnoBoe
HEPABEHCTBO C MOJIOKUTEIbHBIMU JIEBOM U IPABOM YaCThIO B CTeNeHb. CpaBHUBATH CTENIEHU C PA3HBIMU
OCHOBAHUSIMHU U PAaBHBIMU I10KA3aTEISIMU.

®  [IPUMEHATH CBOMCTBA CTEIECHU C PAllMOHAJIBHBIM [TOKA3aTEJIEM U KOPHS M-OM CTENEHU U3

HEOTPHUIIATEIIFHOTO YKCIa, peliaTh UPPAaMOHAIbHBIC YPaBHEHHS U YpaBHEHHUS BUJIA a” = b, BO3BOJUTH B
CTEIEHb YUCIIOBOE HEPABEHCTBO

®  BBIYMCIIATH 3HaYCHUS QyHKUUH, 3a7aHHBIX (HopMyTIamMHu (TpH HEOOXOAUMOCTH UCIIONIB30BATh
KaJIbKYIISITOP); COCTABIIATH TaOIUIbI 3HaUeHNH QyHKIMH. DopMyIHpoBaTh onpeaeneHne GpyHKInu.
Ctpouts 1o Toukam rpaduku pyHkuuid. OnuceBaTh CBOWCTBA (PYHKIIMH HA OCHOBE €€ rpa) MuecKoro
npezacTaBiaeHus (001aCTh ONpeaeNICHNs, MHOYKECTBA 3HAYECHHH, IPOMEXYTKN 3HAKOIIOCTOSHCTBA,
4ETHOCTh, HEYETHOCTD, BO3pacTaHue, yObIBaHNE, HAUOOJIbIIICe U HAUMEHbBIIIEE 3HAYCHHUS).
WuTtepripeTupoBath rpadMKi peatbHbIX 3aBUCHMOCTEH. Vcronp30BaTh (QyHKIMOHAIBHYIO CHMBOIUKY

k
JUTSI 3aITMCH Pa3HO00pa3HbIX (PaKTOB, CBSI3aHHBIX C DYHKIUSAMU Yy = X, y= \/; , Y= %/; , y=—,
X

o0orarasi OnbIT BHITOJHEHNS 3HAKOBO-CUMBOJIMUYECKUX AeUCTBUI. CTPOUTH peueBbie KOHCTPYKIIUH C
UCIOJIb30BaHUEM (PYHKIIMOHAIBHOM TepMuHOiI0ruu. McenenoBanus rpagukoB QyHKIMHA B 3aBUCUMOCTH
OT 3Ha4YEHUI KOA(PPUIMEHTOB, BXOASIINX B popmyiy. Pacrio3HaBaTh BUIBI H3ydaeMbIX (DYHKITHIA.
Crpouts rpaduku yKa3aHHbIX QYHKIUH (B TOM YKCIIe C IPUMEHEHUEM JBM)KEHUH rpauKoB); OMUCHIBATD
HX CBOMCTBA. Pemars mpocTeiime ypaBHEHHsS 1 HEPABEHCTBA, COAEPKaIllue CTEIEeHb. Pemarp
UPPAaLMOHAIILHBIE YPABHEHUS

®  [IPUMEHSTh UHJIEKCHbIE 0003HAUEHUs, CTPOUTH PEUEBbIE BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTUH, CBA3aHHOM C ITOHSATHEM IIOCIIEI0BATEIbHOCTH. BBIUACIIATE WIEHBI IOCIIEI0BATEIbHOCTEMN,
3aJJaHHbIX (OPMYIIOH 7-T0 WieHa WU PeKypPEeHTHON (opMynoil. Y cTaHaBiIMBaTh 3aKOHOMEPHOCTh B
IIOCTPOCHUU TIOCIIEI0BATEIBHOCTH, €CIIH BBIITUCAHBI IEPBbIE HECKOJBKO €€ WieHOB. 11300paxarh wieHbl
MI0CJIe/I0BATEIbHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH. Pacrio3HaBaTh apupMeTHYecKyto 1
reOMEeTPUYECKYIO IPOIPECCUH MPHU Pa3HBIX clIoco0ax 3a/aHusl. BRIBOJUTH HA OCHOBE JOKa3aTEIbHBIX
paccyxaeHuii (opMyIbl 00IIEro uieHa apupMeTHIecKOi U reOMETPUIECKOM Mporpeccuii, CyMmbl
MIEPBBIX /1 WIEHOB apu(PMETUUECKON U TEOMETPUUYECKON MTPOrpecCuii; pelaTh 3aa4u ¢ UCTI0Ib30BaHUEM
3TUX GopMmyil. Jloka3pIBaTh XapakTepUCTUUECKHE CBOWCTBA apU(PMETUUECKON U FeOMEeTpUIECKOM
IIPOTPECCUM, IPUMEHATH 3TH CBOMCTBA IIPH PELICHUH 3a1a4. PaccMaTpuBaTh NpUMEpPHI U3 peabHON
KHU3HH, WITIOCTPUPYIONINE U3MEHEHHUE MTPOLIECCOB B apH(PMETHUECKOI TPOrpeccuu, B reOMeTpUIECKOM
MIPOrpeccuu; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduuecku. Pemars 3aaun Ha CIIOKHBIE
MIPOILIEHTHI, B TOM YHUCIIE 331a4H U3 peaibHON MPAKTHKH (C UCIIOJIb30BAaHUEM KaJIbKYIISATOPA)

®  HAaxOJUTh BEPOSATHOCTH COOBITHS B UCIIBITAHUSX C PABHOBO3MOKHBIMH HCX0JaMH (C IPUMEHEHHUEM
KJIACCMYECKOT'0 OIpeiesieHus: BEpOATHOCTH). [[poBOINTE CilydaliHble SKCTIEPUMEHTBI, B TOM YHCIIE C
IIOMOILB KOMIIBIOTEPHOI'O MOZEIIMPOBAHUS, MHTEPIIPETUPOBATH UX PE3YJIbTATHI. BEIUUCIATE YaCTOTY
CIIy4aiflHOTO COOBITHS; OLIEHUBATh BEPOSITHOCTh C TOMOIIBIO YaCTOThI, TOJYYEHHON ONBITHBIM MYTEM.
[TpuBOAUTE MPUMEPHI JJOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHIH. OOBACHATH 3HAUUMOCTH MaJIOBEPOSTHBIX
COOBITHUH B 3aBUCUMOCTH OT MX MOCeACTBUM. Permars 3a1aun Ha HaX0X/I€HNE BEPOATHOCTEN COOBITHIA, B
TOM YHCJIe C IPUMEHEHHEM KOMOMHATOPUKU. [IpHBOAUTE IpUMEPBI TPOTHUBOIOIOKHBIX COOBITHH.
Pemrate 3a1aum Ha npUMEHEHUE IPEICTABICHUN O T€OMETPUUECKOM BEpOSITHOCTH. Mcrionbp30BaTh pu
peLIeHUH 33a]]a4 CBOMCTBO BEPOSTHOCTEH MPOTHBOMOIOKHBIX COOBITHI. OpraHu30BbIBaTh HHPOPMALIUIO U
MIPENICTaBIATh €€ B BUJE TaOIHII, CTOJIOYATHIX U KPYTOBbIX Auarpamm. CTpOUTH MOJUTOHBI YaCTOT.
HaxonuTs cpennee apudmerndeckoe, pasmax, MOAY U MEAMaHy COBOKYMHOCTH YMCIOBBIX JaHHBIX.
[IpuBOIUTE ConepKaTEbHBIE TPUMEDPHI NCITOIB30BAHUS CPEAHUX 3HAYECHUM 1T XapaKTEPUCTHKHU
COBOKYITHOCTH JIaHHBIX (CTIOPTHUBHBIEC OKA3aTENH, pa3Mephl OAEKAbI U Jp.).

®  IPUBOAMUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MHOXeCTB. HaxoauTh o0beIMHEeHNE U iepecedeHne
KOHKPETHBIX MHOXECTB, Pa3HOCTh MHOXKeCTB. [[pUBOIUTH MpUMeEpHI HECIOKHBIX KJIaCCU(PUKALIUH.
Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U A3BIK IIPU PELLIEHUH 3a/1a4 B XO1€ U3y4CHUS
pasUYHbIX pa3zenoB Kypca. KoHCTpynpoBaTh HecliokHbIe (OPMYIUPOBKHU OIPEICIICHUI.
BocnpousBoauts (opMyIHPOBKH U JOKA3aTENbCTBA H3YYCHHBIX TEOPEM, IPOBOAUTH HECIOKHbIE



JI0Ka3aTeIbCTBA BHICKA3bIBAHUN CAMOCTOSITENIFHO, CChUIATHCA B X0/1€ 000CHOBaHMI Ha ONpeIeIeHuUs,
TEeOpeMbl, akCUOMBI. [IprBOIUTE MprUMeEpHI IPSIMBIX U 00paTHBIX TeopeM. MimocTpupoBaTh
MaTeMaTUYeCKHUe MOHITHS U YTBEPKACHUS puMepamu. croap30BaTh NpUMephl U KOHTPIIPUMEPHI B
aprymeHTanuu. KoHcTpynpoBath MaTeMaTHUECKHE MTPEIIOKEHUS C IIOMOIIBIO CBSI30K €CJIH ..., TO ..., B
TOM U TOJIBKO TOM CITy4ae, JJOTHYECKHX CBSI30K M, WIIK. BBIABIATE HE0OX0ANMBIE U IOCTATOYHBIE
yclioBusi, GOpMYyIUPOBATH IPOTUBOIOIOKHBIE TEOPEMBL. 3alUChIBATh YpaBHEHUE MPSAMOI1, ypaBHEHUE
OKPY>KHOCTH.

Coaep:kanue y4e0HOro npeaMera

1. IloBTOpeHue Kypca anaredps! 8 kiacca (74)
JleiicTBUs ¢ OOBIKHOBEHHBIMU M JECATHYHBIMH Ipo0siMu. DOpMYJIbl COKPAILIEHHOTO YMHOKEHHUS.
ToxnaecTBeHHble MpeoOpa3oBaHus anredpandeckux BblpaxkeHHil. CTeneHb ¢ HaTypalbHBIM
nokasareneMm. JIMHEHHbIE ypaBHEHUS M HEpPAaBEHCTBA C OJHOM IiepeMeHHOM. KBanapaTHble
ypaBHeHUs U HepaBeHcTBa. OyHkuus. CBolicTBa QyHKIUH.
OcHOBHas 1IeNTb —CHCTEMATH3UPOBATh 3HAHUS 33 Kypc anreOpsI 8 Kiacca
2. CreneHb ¢ pallMOHAJIBHBIM MOKa3aTesaeM (13 u.)
BellloniHEHHE OCHOBHBIX JEUCTBUM CO CTENEHAMM C LEIbIMU IOKaszareassMu. [IpuMeHeHue
CBOMCTB apu(PMETUUYECKUX KBAJPATHBIX KOPHEW JJs BBIYMCICHUN 3HaueHUN U mpeoOpa3zoBaHUiA
YHUCJIOBBIX BBIPAKEHUM, COIEPKAIIMX KBAIPATHBIE KOPHHU.
OcHoBHast 1IeNIb — CPOPMUPOBATH y YUYAIIUXCS YMEHUE PElIaTh CTETICHU C PAlMOHAILHBIM ITOKa3aTeIIeM.
3. Crenennas ¢pynkuus (15 4.)
[Tonstue crenennoit Qynkmuu. Ob6macte ompenenenus (yHKuuu. Bospacranue u yObiBaHHe
¢yHkuuu. YeTHOCTh U HEUeTHOCTh PyHKIMU. CTeneHHble (YHKINUN C HATypaJIbHBIM [TOKa3aTeleM
n ux rpaduku. I'papuxu ¢(yHKIUNA: KOpeHb KBaJpaTHbIN, KOpEHb KyOWYECKHMl, MOJIyIb,
runepOosia. YpaBHEHUS M HEPaBEHCTBa, cojepXaliue creneHb. lcmonb3oBanue rpadukoB
(GyHKIUH 1715 pelieHus] ypaBHEHUM U CUCTEM.
OcHOBHasl 1lellb —HAYYUTh CTPOUTH TpauK CTENeHHOH (QYHKIMHM M HCIONB30BaTh WX MpPU pPEIICHUH
YpaBHEHUH.
4. DJIeMeHTbI TPDUTOHOMETPHH (9 1.)
[lonsitue tpuroHomerpuueckux @yHkuuil. [Ipocreiimme mnpeoOpa3oBaHusa. DJIeMEHTApHBIE
TPUTOHOMETPUYECKUE TOKIECTBA.
OcHoBHas 0eJIb — BBCCTHU NMOHATUC TPUI'OHOMCETPUYCCKUX (I)yHKLII/II/I; HAay4YUTb BBIIIOJHATH HpOCTeﬁMHC
MpeoOpa3oBaHus BBIPAKEHHH, COJIEPIKAIINX TPUTOHOMETpUIECKHE (DYHKITUH.
5. IIporpeccuu (15 4.)

[TonsiTe mocnenoBatenbHOCTU. ApumeTnyeckas U reomerpudeckas mnporpeccuu. Oopmyisl
o01iero ujaeHa apu(MeTHdecKkol M reoMeTpuueckoil mporpeccuii. @OpMylibl CyMMBI MEPBBIX
HECKOJIbKUX YJICHOB apU(PMETHIECKON ¥ T€OMETPHIECKON MPOTPECCHH.
OcHOBHas 1eNTb — BBIPA0OTaTh YMEHHS U HaBBIKH B PEIICHUH MPOTPECCUH, U TPUMEHATh X K PEUICHUIO
3a/1a4.

6. Cuayuaiinblie coObiTus (13 4.)
MHoxecTBa 1 KoOMOMHaTOopHKa. BeposTHOoCTh. CTaTUCTUYECKHE TaHHBIC.
OcHOBHas nejiab — BBIpa6OTaTB YMCHUS pEUIATh 3aa41 Ha BEPOATHOCTD.

7. Cny4aiiHble BeTUYUHBI (12 4.)
Tabmuupl pacnpenenenus. Pasmax u neHTpanbHas TeHAeHUUs. ['eHepaibHas COBOKYIHOCTb U
BBIOOpKA.
OcHOBHas nejiab — BBIpa6OTaTB YMCHHUC pCHIATh 3aa4X C TOMOLIBIO Ta6J'II/ILI pacrnpeaciacHus.

8. Mmuo:xectBa. Jloruka. (16 1)
MHoOxkecTBa U JOTHKA.
OcHoBHas Ocib — BI:Ipa60TaTI> YMCHHEC PCHIATh JIOTHYCCKUC 3aa1H.

9. lloBTOpenne. Pemenne 3agay. (36 4.)



Paznen Bceero vacos KonTponbHas
pabora
Nerr.q.

1 [ToBTOpeHue Kypca anreOpsl 8 Kiacca 7 1
2 CreneHsb ¢ palMoOHAIbHBIM [10KA3aTENEM 13 1
3 CrenenHast GyHKIHS 15 1
4 DNeMeHTHl TPUTOHOMETPUHN 9 1
5 IIporpeccuu 15 1
6 Cryuaiiable coObITHS 13 1
7 CrnyuaiiHble BEJIMYMHBI 12 1
8 MmuoskecTsa. Jloruka 16 1
9 T[ToBTOpeHue 36 2

HUTOrO: 136 10




KajeHgapHo-TeMaTHUEeCKOE IJIAHHPOBAHHE

Ne ypoka Tema Koua-Bo Hara ITIpumeuanue
4acoB
IToBTOpenne kypca aaredps! 8 kinacca (749)
1 Jlpobu, MpOoLIeHThl, OTHOIIEHHUS 1 1.09
2 BripakeHust 1 ux npeodpa3oBaHus 1 3.09
3 KBazparHble KopHU 1 3.09
4 Pemenue ypaBHeHuit 1 6.09
5 Penienue HepaBeHCTB 1 8.09
6 ['paduxu GyHKIMIA 1 10.09
7 Bxo/1HOM KOHTPOJIb 1 10.09
CreneHb ¢ pauMOHAJbHBIM MoKa3aTeseM (134)
3 IToBTOpEHME CBOMCTB CTENIEHU C HATYPAJIbHBIM 1 13.09
MoKa3aTeyIeM
3 15.09
9-11 CreneHb C 1eNbIM MoKa3aTeaeM 17.09
17.09
ApudmeTnueckuii KOpeHb HaTypaIbHOU 2 20.09
12-13
CTENEHU 22.09
14-15 CBoiicTBa apu(PMETHICCKOTO KOPHS 2 gjgg
16-17 CTteneHb C pallMOHAILHBIM TTOKa3aTeeM 2 g;gg
18 Bo3Benenue B cTeneHb YMCI0BOI0 HEPABEHCTBA 1 1.10
19 O6o06maromuii ypok no teme «CTerneHp ¢ HeIbIM 1 1.10
MOKa3aTeJIeM, C PaIlMOHAIBHBIM MTOKA3aTEIeM)
20 Konrtponbnas padora Ne2 «CTeneHs ¢ LenbIM 1 11.10
MOKa3aTeJIeM, C PaIlMOHAIBHBIM MTOKA3aTEIeM)
Crenennas ¢ynkuus (154)
3 13.10
21-23 Ob6nactb onpenenenus GyHKIUU 15.10
15.10
2 18.10
24-25 Bospacranue u yosiBanue GyHKINUN 20.10
26-27 YeTHOCTh U HEYETHOCTh (PYHKIIUU 2 %518
3 25.10
28-30 Oynkius y = k/x 27.10
29.10
YpaBHEHMS U HEPABEHCTBA, COJIEPIKALIIIE 2 29.10
31-32
CTETIEHb 1.11
. 2 3.11
33-34 | Ypoxk 060011eHus 3HaHUI 211
35 KonTponbnas pabota Ne3 «CreneHHas 1 10.11
bYHKITHS
DJieMeHThI TpUronomerpuu (94)
36 Pannannas mepa yria 1 12.11
3 12.11
37-39 [ToBOpOT TOUKM BOKpPYT Hayajga KOOPAUHAT 22.11
24.11
Ornpezenenue cUHyca, KOCUHYCa, TAHTE€HCa 2 26.11
40-41
yriia 26.11




42 3HaKu CHHYCa, KOCUHYCa, TAHI'€HCa 1 29.11
43 TpUroHOMETPUYECKUE TOKIECTBA 1 1.12
44 Kontponbnas pabota Ned «DmeMeHTHI 1 3.12
TPUTOHOMETPHUI
Iporpeccun (154)
2 3.12
45-46 Yucnoas mocnea0BaTeIbHOCTD 6.12
2 8.12
47-48 Apudmerndeckas mporpeccus 10.12
4 10.12
CyMMa n- IepBbIX YWICHOB apu(pMETUIECKOI 13.12
49-52
MpOTrpeccuu 15.12
17.12
2 17.12
53-54 I'eomerpuueckas nporpeccus 2012
CyMMa n- nepBbIX YJIEHOB T€OMETPUUYECKOM 3 22.12
55-57 Hporpeccun 24.12
24.12
58 O06006mamui ypok 27.12
59 KonTponbnas padota No5 «Apudmernueckas u 29.12
r€OMETPUUECKAsI POTPECCUN
Cayuaiinbie coobiTus (134)
60 CoObiTus. CityyaiiHble cOObITHS 1 10.01
3 12.01
61-63 BeposTHOCTE COOBITHS 14.01
14.01
Pelienne BeposSTHOCTHBIX 3371a4 C TIOMOIIbIO 3 17.01
64-66 KOMOWHATOPHUKHU 19.01
21.01
67 [ToBTOpEHME 271EMEHTOB KOMOMHATOPUKH. 1 21.01
Perenrie KOMOMHATOPHBIX 3a/1a4
. 2 24.01
68-69 CrnoxeHre ¥ YMHOKEHUE BEPOSITHOCTEH 2601
OTHOcUTEIbHAS YaCTOTa U 3aKOH OOJBIINX 2 28.01
70-71
YHUCe 28.01
7 KonrtponbHas padora Ne6 «CiydaiiHble 1 31.01
COOBITHS
Cayuaiinble Benuunsbl (124)
2 2.02
73-74 Tabnuira pactipeeneHus 400
75 [lomuronsl yactor 1 4.02
2 7.02
76-77 ['enepanbHasi COBOKYIMHOCTh M BBIOOpKA 9.02
3 11.02
78-80 Pa3max u LeHTpanbHbIC TCHACHIIUU 11.02
21.02
2 25.02
81-82 Mepsl pazbpoca 25.00
83 O06006mmarmuil ypok 1 28.02
’4 KonTtponbnas padora Ne 7 «Ciydaiinbie 1 2.03
BEJIMUMHBI)
Mmuo:xecTBa. Jloruka (164)
85-86 | MuoxecTBa | 2 4.03
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4.03

2 14.03
87-88 BrickaszpiBanus. Teopemsbl. 16.03
3 18.03
89-91 CnenoBaHue U paBHOCUJIbHOCTh 18.03
21.03
2 23.03
92-93 YpaBHEHHE OKPYKHOCTHU 25.03
. 2 25.03
94-95 VYpaBHeHue npsamoi 28,03
MHoOkecTBa TOYEK Ha KOOPJIMHATHOMN 2 30.03
96-97
IUIOCKOCTH 1.04
. 2 1.04
98-99 Ypok 00001eHNs 3HAaHUT 11.04
100 KontponbHas padota Ne§ «MHoOkecTBa. 1 13.04
Jloruka»
IToBTOpenne (364)
4 15.04
15.04
101-104 | AnreOpandeckue BEIpaKESHUS 18.04
20.04
6 22.04
22.04
. 25.04
105-110 | Pemenue ypaBHEHMI, HEPABEHCTB U UX CUCTEM 2704
29.04
27.04
111 KonTtposnbHas padota Ne9 1o noBTOpeHuUIO 1 4.05
Apudmerndeckue 1eHCTBUS C pallMOHAIbHBIMU 2 6.05
112-113
JHCIaMU 6.05
Pemenne 3ama4 Ha UCIIOJIB30BaHNUE CBOICTB 3 11.05
114-116 - 13.05
' 13.05
2 16.05
117-118 | Metoa uHTEpBaAIOB 18.05
119-120 | ITocnenoBaTenbHOCTH, IPOTPECCUU 2 %882
121 KonTposasnas pabora Nel() mo noBropeHuto 1 23.05
122-126 | TekcToBbBIE 3a7aUH 5 25.05
127-131 | ®ynkuuu u rpaduku 5
132 O600maromuii ypok 1
133-136 | ToroBslii ypok 4

11




