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Paznen 1. IlosicHUTEILHASA 3aIIHCKA.

1. PabGouas mporpamma 1o anredpe st 9 kiracca cocTaBieHa Ha OCHOBE
aBTOPCKOM IporpamMmsel npeaMeTHou auHuM cucteMbl Y MK «Anroputm ycnexa» no anredpe 7-
9 kmaccoB A.I'. Mepzmsik, B.b. Tlononckuii, M.C. SIkup, B COOTBETCTBHHM C TPeOOBaHUSIMH K
pe3ylbTaTaM OCBOCHHS OCHOBHOW oOpazoBarensHOM mporpammel ['BOY OOII Ned .
HoBokyiiOpimeBcka Camapckoil o001acTM ¥ HampaBlieHa Ha JOCTIKEHUE —YYal[UMUCS
JUYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX PE3yIbTaTOB IO anredpe.

2. Hcnonp3yempiii YMK BrimtouaeT: yueOHHMK a1 00Ie00pa3oBaTeIbHBIX KIIACCOB
Anreopa. 9 kmacc. A.I'. Mep3nsak, B.b. Ilononckuii, M.C. Sxup. — M.: Benrana-I'pad,
munakTuaeckue matepuansl, A.I'. Mepsnsik, B.b. [Tononckuit, E.M.Pabunosuy, M.C. Skup .

3. VYueonsii oian ['BOY OOII Ne4 r. HookyiiObimeBcka Camapckoilt oOmactu
npenycmarpuBaet B 9 kiacce uzyuenue anredpsl B oobeme 102 vaca B roj, 3 yaca B HEIEIIO.

4. [Tnanupyemsble pe3ynbTaThl OCBOCHHS yueOHOro npeamera «Anredpa» B 9 kiacce.

Nzydenne anreOpsl B 9-0M Kilacce OCHOBHOM IIKOJIBI 1A€T BO3MOXXHOCTh 00YJarOIIHMCS
JOCTUYb CIEAYIOLUX PE3yTbTaTOB PA3BUTHUSA:

B TUYHOCMHOM HAIIPABJICHUH:

1) BocmuTaHHWE POCCHUHCKOW TPAKAAHCKOW HACHTHYHOCTH: MATPUOTH3MA, YBAKCHHS K
OTteuecTBY, OCO3HAHUS BKJIa/Ja OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKH;

2) OTBETCTBCHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh U CIOCOOHOCTH OOYYArOLIMXCS K
CaMOpPa3BHUTHIO ¥ CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMHU K OOYYEHHUIO U MMO3HAHUIO;

3) oco3HaHHBI BHIOOp M MOCTPOCHUE JalbHEUIICH WHIMBHUIYAIbHOW TPACKTOPUU
oOpa3oBaHusi Ha 0aze OPHEHTHPOBKH B MHUpe mpodeccuii u mpodhecCHOHATBHBIX
IPEANOYTEHUN C YYE€TOM YCTOMYMBBIX IIO3HABAaTEJIbHBIX MHTEPECOB, a TaKXKe Ha
OCHOBE (OPMHUPOBAHUS YBAXKUTEIHHOTO OTHOUIEHUS K TPYAY, pPa3BUTUE OIbITa
y4acTHs B COLMATIBHO 3HAUUMOM TPYJE;

4) yMeHWEe KOHTPOJHPOBATh TPOLECC M pe3ysibTaT Yy4eOHOH UM MaTeMaTHYECKOM
JEATEIbHOCTH;

5) KpPUTUYHOCTh MBIIUICHUS, WHHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTb TMPU PEIICHUH
MaTE€MaTHYECKHUX 3a7ad.

B MemanpeomemnHom HalpaBlIeHUN:

1) ymeHHe CcaMOCTOSTENbHO ONpPEACTSITh [Ed CBOEro OOydYeHHs, CTaBUTh W
bopmynupoBaTh AJis ceOsl HOBbIE 3aa4U
B yuéOe:
* pa3BUBATh MOTHBBI U UHTEPECHI CBOEH MTO3HABATEIbHOM 1€STENbHOCTH;
* YMEHHE COOTHOCHTb CBOM JACHCTBUSA C IJIAHUPYEMBIMH pE€3yJbTaTaMH,
OCYIIECTBIATh KOHTPOJIb CBOEH NEATENbHOCTH
B IPOLECCE JOCTHKEHUS Pe3yibTaTa:
*  ompeaenaTh CHocoObl ACHCTBUH B paMKax MpEIOKEHHBIX YCIOBUUH H
TpeOOBaHUM;
*  KOpPpPEKTHpPOBaTh CBOU JCHCTBHUS B COOTBETCTBUM C M3MEHSIOLIEHCS
CUTYyalUEH;

2) yMeHHE OMNpeaessaTh MOHATHSA, CO37aBaTh OOOOIICHUS, YCTAHABIMBATH AaHAJOTHH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITEIbHO BBIOMpATh OCHOBAaHUS M KPUTEPUH  JUIS
KJIacCU(HUKAITNY;

3) yMeHue YyCTaHaBIMBaTh IPHYUHHO-CICJCTBEHHBIE CBS3H, CTPOHUTH JIOTHYECKOE
paccykJieHHe, yMO3aKiItoueHne (MHAYKTUBHOE, IEJYKTUBHOE U 110 aHAJIOTHH) U JIeJaTh
BEIBOJIBL;

4) pa3BUTHE KOMIIETEHTHOCTH B  00JacTH  HWCIOJb30BaHHS  HH(OPMAIHOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJOTHUI;



5) mepBOHaYaNbHBIC MPEACTABACHHS 00 HIACAX M O METOJaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM S3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJCIHMPOBAHMS SIBICHUNA U
MPOILIECCOB;

6) yMeHue BHIETh MAaTEMaTHUYCCKYIO 3a/Jady B KOHTEKCTE NpPOOJEMHOH CHUTyaluu B
IpPYTUX JUCHUIUIMHAX, B OKPYXKalOIIeW >KU3HM, YMEHUE HAXOAUTh B Pa3IUYHBIX
UCTOYHUKAX MH(POPMAIHIO, HEOOXOAUMYIO JUIsl PeICHUSI MaTeMaTHUEeCKUX MPo0IeM, 1
MpeACTaBIATh €€ B MOHATHON (hopMe, IPUHUMATD PElIeHUE B YCIOBUSIX HEMOIHON MM
U30BITOYHOM, TOYHOW MJIH BEPOSTHOCTHON MH(POpPMAIUH;

9) yMeHHe TMOHMMAaTh ¥ HCIOJb30BaTh MATEMATUYCCKHE CPEACTBA HAIIISAIHOCTH
(rpadukm, TaOMUUBI, CXEeMbBl W Ap.) Ui WUIIOCTPAIlMM, HWHTEPIPETaIuu,
apryMeHTaluy;

10) yMmeHHE BBIABHIaTh TMIIOTE3bl MPH PEUICHUM 3aJa4H, MOHMMATh HEOOXOIUMOCTh HX

MIPOBEPKH;

11) moHUMaHHME CYIIHOCTH AJITOPUTMHUYCCKUX MPEANUCAHWA M YMEHHE JIeHCTBOBATH B

COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.

B npeomMemHoM HaIPaBJICHUU:

BohinyckHUK HayuuTcsi B 7-9 kijaccax (Ui HCHOJIB30BaHUS B TOBCEIHEBHOW JXKHU3HU U

obecreyeHnss BO3MOKHOCTH YCIICHUIHOT O IIPOJOJIZKCHU L O6paSOBaHI/I$I Ha 0a30BOM ypOBHe)

Dnemenmul meopuu MHoJIcecme u MamemamuyiecKkoil 102uKu
OHepI/IpOBaTL Ha 0a30BOM YpPOBHE INOHATHUAMH:. MHOXKCCTBO, OJICMCHT MHOXKCCTBA,
IMOAMHOXKECTBO, IPUHAAJIC)KHOCTD,
3aJlaBaTb MHOXXCCTBA MCPCUUCIICHUECM HUX 3JICMCHTOB;
HaxXoJuTh NCPECCUCHUC, O6’I)CI[I/IHGHI/I€, IIOAMHOKECTBO B HpOCTGfIHIPIX CUTyalluiX,
MMPUBOJAUTDL HPUMEPLI U KOHTPIPUMCEPLI JJIA IIOATBCPKACHUA CBOUX BBICKA3bIBaHHI.

B noeceownesnotul scusnu u npu uzyyeHuu Opyeux npeomemos:

UCIIOJIb30BaTh Tpauueckoe MpeCTaBIeHNEe MHOXKECTB Il ONUCAHUs peabHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 APYTuX Y4eOHbIX IPEIMETOB.
Yucna
palMOHAILHOE YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHb;
OLICHUBATh 3HAYEHHUE KBAIPATHOI'O KOPHS U3 IOJIOKUTEIBHOIO LEJI0r0 YHACIIA;
pacro3HaBaTh PALMOHAIBHBIE U UPPALMOHAIbHBIC YUCIIA;
CpPaBHUBAThH YUCJIA.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

OLICHMBATh PE3YJIbTAThl BHIYUCICHUH NPU PELICHUH NTPAKTUYECKUX 3a/1ay;

BBITNOJHATh CPABHEHUE YNCEN B PEAIbHBIX CUTYaIUSAX;

COCTaBJIAITh YMCJIOBBIE BBIPAXKEHUS IIPHU PEILIECHUU NMPAKTUYECKUX 3a1ad M 3aJad U3 JAPYTUx
y4eOHBIX IPEIMETOB.

Tootcoecmeennvie npeodpazoeanus
UCIIONE30BaTh (DOPMYIBI COKpAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAAPATOB) JJISI YIPOIIEHUS BHIYUCICHUI 3HAYCHUHN BBIPAKCHUI;
BBHITIOJHATh HECJIOXKHBIE MpeoOpa3oBaHus JPOOHO-TMHEWHBIX BBIPAKEHUN M BBIPAKCHHH C
KBaJPAaTHBIMU KOPHSIMH.

B noeceonesnoil scuznu u npu uzyueHuu Opyaux npeomemos:

IMMOHUMAaThb CMBICJI 3allUCH YUCJIa B CTAHJAPTHOM BHU/IC,
OneprupoBaTh HA 0a30BOM YPOBHC IIOHATHUEM «CTAaHAAPTHAA 3allUCh YUCIIA».

Ypasnuenus u nepasencmea
OnepupoBaTh Ha 6a30BOM YpOBHE NOHSTHUSIMU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHUE,
KOPEHb YPaBHEHUS, PELLICHUE YPABHEHMUS,
IIPOBEPSATH CIIPABEVINBOCTD YUCIOBBIX PABEHCTB;
pelaTh KBaJpaTHbIe YpaBHEHHUs 10 (GopMysie KOpHEH KBaJAPaTHOTO YpaBHEHUS;



B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:
. COCTaBJIATh W pELIaTh JIMHEWHbIE YpaBHEHHUS IpPHU PELICHUM 3a/1ay, BO3ZHUKAIOIIUX B
JIpYTUX y4eOHBIX NMpeAMETax.

Dynkyuu

* Haxoauth 3Ha4eHHEe QYHKUIUH 110 33JaHHOMY 3HaYCHUIO apTryMEHTa;

* HaxXOJUTb 3HAYCHUE apryMEHTa 110 33JaHHOMY 3HAYCHHIO (DYHKIMH B HECIIOKHBIX CUTYALUIX;

* OIpeAesATh MOJIOKEHNE TOUKH 110 €€ KOOpJAUHATaM, KOOPJAUHATBl TOUKH I10 €€ MOJIOKEHUIO
Ha KOOPJMHATHOMN INIOCKOCTH;

* 1o rpaduKy HaxoAWTh 00JacTb ONpENENCHHs, MHOXXECTBO 3HAueHUl, HyiIM (QYHKLHH,
NPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHHs U yObIBaHUS, HauOOJbIIee U
HalMEHbIIIee 3HaYeHUs (PyHKIHHY;

* CcTpOUTh rpaduK TMHEHHON PYHKINY;

* IpOBEpSATh, ABISETCA JM JaHHbIM rpaduk rpadpukoM 3anaHHON GYHKUMU (JMHEHHOM,
KBaJPaTUYHOM, 0OpaTHON MPOIOPIUOHAIBHOCTH);

* ONpenesATh NPUOIMKEHHbIE 3HAUSCHHSI KOOPAUHAT TOUKU IepeceyeHust rpaduKkoB QyHKLUH;

B noeceomnesnotl scusnu u npu uzyueruu Opyeux npeomemos:

* HCIIOJIb30BaTh Ipa(UKK peanbHbIX IPOLECCOB M 3aBUCUMOCTEN Ul ONpPEAEIeHNs UX CBOUCTB
(HamOopIIe W HAaMMEHBIINE 3HAYEHUS, MMPOMEXKYTKH BO3pACTaHUS M YOBIBaHHs, 00JacTH
HOJIOKUTEIBHBIX U OTPULATEIbHBIX 3HAYEHUH U T.I1.);

* HCIIOJIb30BaTh CBOWCTBA JMHEWHOW (PYHKUIMHU W €€ rpaduk MpH pemieHud 3agad u3 JPYrux
y4eOHBIX IIPEAMETOB.

Texcmosvie 3a0auu

* Pemath HeCIOXHBIC CIOXKETHBIE 33791 PAa3HBIX THIIOB Ha BCE apU(PMETHICCKHUE JICHCTBUS;

* CTPOUTH MOJEJNb YCIOBHS 3aqaud (B BUAE TaOIMIIBI, CXEMbI, pUCYHKA WIH ypaBHEHHS), B
KOTOpPOW JlaHBl 3HAYEHHUsS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIHMYMH, C IICJIBIO ITOMCKA
pellIeHus 3a1a4H;

* OCYIIECTBISITH CIOCOO TOWICKA PEIICHUsS 3a/ladi, B KOTOPOM PACCYKIEHHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIA OT TPeOOBAHUS K YCIOBHIO;

* COCTaBJIATH IUIAH PEIICHUS 3a/a4H;

* BBIIEJATH TAIbI PEIICHUS 3aa4H;

* UWHTEPIPETHPOBATh BHIUMCIUTEIBHBIC PE3YIbTaTHl B 3a7ade, HCCIIEI0BATh IMOJNYUYCHHOE
peleHue 3a1auu;

* pemaTh HECIOKHBIC JIOTUIECKHE 3a/1a9l METOJOM PACCYKICHUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

* BBIJIBUTaTh THIIOTE3bI O BO3MOXHBIX TPEICIBHBIX 3HAYCHUSX HCKOMBIX B 3aJa4e BEIIHMYUH
(tenatp MPUKUIKY).

Hcmopua mamemamuxu

* OnuceiBaTh OTIENbHBIE BBIJAIOIIMECS PE3yAbTaThl, IOJTYYCHHBIE B XOJI€ Pa3BUTHS
MaTEMaTHKH KaK HAyKH;

* 3HaTh NPUMEPHl MATEeMAaTUYECKUX OTKPHITHH M MX aBTOPOB, B CBS3M C OTEYECTBEHHOU H
BCEMHUPHOUN UCTOPHUEN;

* TIOHMMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccum.

Memoovr mamemamuxu
* BpiOupath NOAXOASIIMKA  W3YYEHHBI MeTOA A  PELIeHUS  HM3YYEHHBIX  THUIIOB
MaTeMaTHYECKUX 3a7ay;
* IIpuBoguTh MIPUMEPBI MaTE€MaTHYECKHUX 3aKOHOMEPHOCTEN B OKpY’KaroIen
JNENCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BbINYCKHHUK _TOJYYHT _BO3MOKHOCThL _HAYYHMThCs B 7-9 kjaccax (mis  oOecrieueHHs
BO3MOXKHOCTH YCIICIITHOTO MPOI0JIKEHUSI 00pa30BaHus Ha 0a30BOM M yriyOJICHHOM YPOBHSX )




Dnemenmol meopuu MHOHCECHE U MAMEMAMUUECKOU 10ZUKU
MHOECTBO, XapaKTEPUCTUKH MHOXECTBA, JJIEMEHT MHOXKECTBa, IIyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOXXECTBO, TIOJIMHOXKECTBO, IPHUHAJICKHOCTh, BKJIIOUEHHE, PaBEHCTBO
MHOKECTB;
n300pakaTh MHOYKECTBA U OTHOIIICHHE MHOYKECTB C TIOMOIIbIO KPYroB Dijiepa;
OTpEACNATh TPHUHAJICKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHECHUI0O U TEPECEUCHUIO
MHOKECTB;
3a/1aBaTh MHOXKECTBO C MTOMOIIbIO MTEPEUHUCIICHUS SJIEMEHTOB, CIIOBECHOT'O OMMCAHUS,
OTIEpUPOBATh TOHATHSMHU: BBICKAa3bIBAHUE, HWCTUHHOCTh M JIO)KHOCTh BBICKA3bIBAHMS,
OTPUIIAHWE BBICKA3bIBAHUM, OIEpallid HaJ BBICKA3bIBAHUSAMH: W, WIH, HE, YCJIOBHBIC
BBICKA3bIBaHUS (MMIUIMKALINHN );
CTPOUTH BBICKA3bIBAHUS, OTPUIIAHKS BbICKA3bIBAHHH.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

CTPOUTH LCIIOYKHU YMOSaKJ'II-O‘{eHI/Iﬁ Ha OCHOBC HCIIOJIb30BaHUA ITPaBUJI JIOTUKH,
HCIIOJIb30BAaTh MHOXECTBA, OICpallui C MHOKCCTBAMH, HUX rpa(bnquKoe MMpeaACTaBJICHUC IJIA
OIIMCAaHHUsA PpCaJIbHBIX ITPOICCCOB U SIBJICHHI.

Yucna
e OnepupoBarh MOHSATUSMU: MHOXECTBO HATYpPaJbHBIX YHCEJ, MHOKECTBO IICJIBIX YHCEI,
MHO>KECTBO PAIIMOHAIBHBIX YHCEJ, UPPALIMOHAIBHOE YHCIIO, KBaAPaTHBIN KOPEHb, MHOKECTBO
JIEUCTBUTEIILHBIX YHCET,
*  BBINOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEII C 33JaHHON TOUHOCTBIO;
*  CpPaBHUMBATH PALMOHAIBHBIE U UPPALMOHAJILHBIC YUCTIA;
*  TIPEJCTaBIATH PAllMOHAIBHOE YHCIIO B BUJIE JIECATUYHOMN IpoOH

B noeceomnesnotl scusnu u npu uzyueruu Opyeux npeomemos:

OPUMEHATh NpaBUia MPUOIMKEHHBIX BBIYMCICHUN NPU pEIIEHUM MPAKTUYECKUX 3a7ad U
pEIIeHUH 3a/1a9 APYTUX YIEOHBIX MPEIMETOB;

BBIIIOJIHATh CPABHEHHME PE3YJIBTATOB BBIYMCIICHUN IPU PELIEHUN IPAKTUYECKUX 3a7a4, B TOM
ymclie TpUOIMKEHHBIX BBIUMCIICHUI;

COCTABJIAITh U OLIEHUBATH YUCIIOBBIEC BBIPAYKEHHU IIPU PELICHUN NIPAKTUYECKUX 3a7a4 U 3a1a4
U3 JPYTUX y4eOHBIX IPEIMETOB;

3aIIUCBHIBATh U OKPYIJIATH YHCIOBBIE 3HAYECHUS PEAJIBHBIX BEJIMUMH C UCIIOIB30BAHUEM Pa3HbBIX
CHUCTEM U3MEPEHHUS.

Tootcoecmeennvie npeodpazoeanus
packiabIBaTh HA MHOKUTEIM KBAJAPAaTHBIM TPEXUJICH;
BBIMOJHATh TNpeoOpa3oBaHusl JPOOHO-pAllMOHANBHBIX BBIPAKEHUH: COKpalleHue ApoOeH,
IpUBEJeHHEe aiaredpanyeckux ApoOeil K oOlieMy 3HaMEHATeNlo, CI0KEHUE, YMHOXKEHHE,
JerieHne anredpanyeckux Ipo0Oeil, Bo3BeAeHHE anreOpandeckoil IpoOM B HATYpajJbHYIO U
OTPULATENIBHYIO CTEIIEHB;
BBITMOJHATH Mpeo0pa3oBaHusl BIPAXKEHUN, COJIEpKAIIMX KBalpaTHbIE KOPHU;
BBIIEIATh KBaApaT CyMMbl WJIM Pa3HOCTH [BYWIEHA B BBIPAKEHUSAX, COAEpKALIUX
KBaJIpaTHbIE KOPHU;
BBINOJIHATH NPE0OPa30BaHMs BEIPAKEHUH, COJIEpKAIUX MOTYJIb.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBINOJIHATh NPEOOpa3oBaHMs alnreOpanyecKuX BBIPAKEHUI NMpH peleHUH 3agad JApPYrHx
y4eOHBIX IPEIMETOB.

Ypasnenusa
OnepupoBaTh TOHATUSMHU: YpaBHEHHE, KOPEHb YpaBHEHHS, PaBHOCWIBLHBIE YypaBHEHUS,
00J1aCTh OTIIpeIeTICHUST YPAaBHEHUS;
pemiath KBaJpaTHbIE YpPaBHEHUS M YPAaBHEHHS, CBOJUMBIC K KBagPAaTHBIM C TOMOIIBIO
TOIECTBEHHBIX MTPeoOpa30BaHMUIA;
pemiats APOOHO-TMHEHHBIC YPABHEHUS;



* pemIaTh MPOCTEHINNE HPPAITMOHAIBHBIC YPAaBHEHUS;

* pemaTh YpaBHEHHs CIIOCOOOM Pa3oKEHUsI HA MHOXKHUTEIU U 3aMEHBI TIEPEMEHHOI;

* pemIaTh HECJIOXKHBIC KBAIPATHBIC YPAaBHEHHUS C ITAPAMETPOM;

* pemaTh HECIOKHBIC CUCTEMBI TMHEHHBIX YPABHCHUN C TTapaMETPaMHU.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

* COCTaBJATh W PEIIaTh KBAJApPATHBIC YPABHCHHS, YPABHCHHS, K HUM CBOJSIIMECS, CUCTEMBI
JMHEWHBIX YpaBHEHH, IPU PEIICHUY 3a/1a4 JPYTrUX YU4EOHBIX MPEJIMETOB;

* BBIMOJHATH OLICHKY MPaBAOINOA00MS PE3yIbTaTOB, MOJYYaeMbIX MMPU PEIICHUU JTHHEWHBIX H
KBaJPaTHBIX YpPaBHCHHH M CHUCTEM JIMHEHHBIX YpaBHCHHUU TPU PEIICHUH 3a1ad JPYrHx
y4eOHBIX IPEMETOB;

* BHIOMpaTh COOTBETCTBYIOIIME ypPaBHEHWS, WIA WX CHUCTEMBl JJIS  COCTAaBJICHUS
MaTeMaTHYECKOW MOJIENIN 3aJJaHHOM PeabHON CUTYaIluy WU MPUKJIAIHON 3a/1a4u;

* yMeTh MHTEPHPETUPOBATH MOJTYICHHBIN IPHU PEIICHUH YPABHECHHUS, HIIM CUCTEMBI PE3YJIbTAT B
KOHTEKCTE 33/IaHHOW PealbHOM CUTYAIMH WM MPUKIIAJTHON 33a1a4u.

Dynkyuu

* OnepupoBarh MOHATHAMH: (QYHKIIMOHAIBHAS 3aBUCHUMOCTh, (QYHKIHS, rpapuk (YHKIUH,
crocoObl 3afaHus (DYHKUWH, apryMEHT W 3HaueHue (GyHKIUHU, 00JIAcCTb OMpeNesieHUus U
MHOXECTBO 3HaUCHHUI (DYHKIMH, HYJIN (YHKIIHH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

* CTPOUTH rpadyKu KBaapaTUYHON (HYHKIUI, 0OpaTHON MPOMOPLHUOHATIEHOCTH, (DYHKIIUU BUAA:
y = Vx;

* uccleoBaTh (PYHKIHUIO 10 ee rpaduKy;

* HAXOOUTh MHOXECTBO 3HAYCHUH, HYJIH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON PYHKIINU;

B noeceomnesnotl scusnu u npu uzyueruu Opyeux npeomemos:

* WUIIOCTPUPOBATh C MOMOUIbI0 TpaduKa peallbHYyI0 3aBUCMMOCTh WJIM MPOLECC IO HX
XapaKTEPUCTHKAM;

* WCIONB30BaTh CBOMCTBA M rpadMK KBaJAPATUYHON (PYHKIIMH MpPU PEIICHUU 3a1ad U3 APYTUX
y4€OHBIX IPEIMETOB.

Hcmopus mamemamuku
+ XapaxkTepu3oBaThb BKJIaJ| BBIAAIOIIUXCS MATEeMAaTUKOB B pa3BUTHE MaTeMaTHMKHM M HHBIX
Hay4yHBIX o0acrei;
* IOHHUMATh POJIb MAaTEMaTHKH B pa3BuTHU Poccum.

Memoovr mamemamuxu
* Hcnonb3ys n3y4eHHbIE METO/IbI, IPOBOIUTH JI0KA3ATEIBCTBO, BBIITOIHATH ONIPOBEPKECHHUE;
* BBIOMpATh U3YYEHHBIE METO/IbI U UX KOMOMHAIMU JJIS pEIIeHUs] MaTeMaTUYeCKUX 3a/1ay;
* HCIIOJIB30BAaTh MAaTE€MaTHYECKHE 3HAHUS U1 ONUCAaHUS 3aKOHOMEPHOCTEM B OKpYKAaroUleh
JIEHCTBUTEIIBHOCTH U IPOU3BEACHUAX UCKYCCTBA;
* IPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEACTBA M DIJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU MaTEMaTUYECKUX 3a/1a4.

Pasznen 2
Coaep:xxanue Kypca aareopbl 9 kjiacca

1. Hepagencmea.

UucoBble HEPABEHCTBA U UX CBOWCTBA. [I04/IeHHOE CIIOKEHUE U YMHOKEHHUE YUCIIOBBIX
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJJHOM IEPEMEHHON U X CUCTEMBI.

OcHo6Hast  yenb — O3HAKOMUTH YYalIMXCS C NPUMEHEHHE: HEPABEHCTB ISl OLICHKH
3HaYEHUI BBIpAXXEHUH, BHIPAOOTaTh YMEHHE pellaTh JHHEHHbIE HEPaBeHCTBA C OAHOMU
nepeMeHHOI U ux cuctembl. CBOMCTBA YHCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH
OCHOBAHO PpEIICHUE JIMHEHHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. TeopeMbl O MOYJIEHHOM
CJI0)KEHUH U YMHOXXEHUU HEPABEHCTB, HAXOIWUTb IIPUMEHEHUE IIPU BBIIIOJIHEHUU MPOCTEHIINX



VIOPOKHEHWH Ha OILEHKY BBIPAKCHH O METOAY TrpaHull. BBoasTCS MOHATHS aOCOTIOTHON
MOrpeIIHOCTU U TOYHOCTU HpI/I6JII/I)KeHI/I$I, OTHOCHUTEIBbHOMI MOrpCIIHOCTH. YmMmennsa MMpOBOAUTDH
JEAYKTUBHBIE PAcCyKJIEHUS MOIY4YaloT Pa3BUTUE KaK MPH J0Ka3aTeIbCTBAX yKa3aHHBIX TEOPEM,
TaK ¥ MPY BHITIOJIHEHUH YIIPAXKHEHHUI Ha 10Ka3aTeIbCTBA HEPABEHCTB.

B cBsi3u c peuieHueM JTMHEMHBIX HEPABEHCTB C OJHON MEPEMEHHO: NAeTCsl MOHSATHE O
YUCJIOBBIX IMPOMCECIKYTKaAx, BBOAATCA COOTBCTCTBYIOIIHC Ha3BaHUA n 0603Ha‘-IeHI/ISI.
PaccmoTpenuto cucteM HEpaBeHCTB OJHOM TMEPEMEHHOl MpeauecTByeT O3HAKOMIICHHE
ydamuxcs € IMOHATHUAMU IICPECCUCHUA U O6’beI[I/IHeHI/I$I MHOXCECTB.

[Ipn pemieHUM HEPABEHCTB MCHOJIB3YIOTCS CBOICTBA PABHOCHIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bACHAIOTCS Ha KOHKPETHBIX mpumMepax. Ocoboe BHHUMaHUE CIEAYeT YIAEIUTh
oTpabOTKE yMEHHsl peliar npocTeiinne HepaBeHCTBa Buaa ax>h, ax<b, 0CTaHOBHBIIHCH
CHelualbHO Ha ciydae, koraa a <0.

B »T0i1 TemMe paccMaTpuBaeTcs TakKe PEIICHHUE CUCTEM JIBYX JIMHEHHBIX HEPABEHCTB C
OJIHOI epEMEHHOMN, B YaCTHOCTU TaKUX, KOTOPbIE 3alMCAHbI B BUJ/I€ JBOMHBIX HEPABEHCTB.

2. Keaopamuunas ghynxkyus.

Oynkiusa. CpoiictBa (yHkiumil. KsamparHeiii TpexwieH. PaszmokeHue KBaapaTHOTO
Tpexuiena Ha MuoxuTenn. Pynkums y = ax’ + bx + ¢, ee cBoiictBa n rpapuk. CrereHHas
GyHKIUS.

OcnosHas yenb — pacUIMPUTh CBEJICHUSI O CBOMCTBAX (PYHKIUI, 03HAKOMUTh y4aIlUXCs
CO CBOWCTBaMH U TpaKOM KBaJPAaTHIHON ()YHKIIHH. I

B Hauase TeMbl cUCTEeMaTH3UPYIOTCA CBeleHUS O QyHKUUSAX. [IOBTOPSIOTCS OCHOBHBIE
NOHATHUS: (YHKIUS, apTyMEHT, 00JacTh onpeaeneHus (QyHKIuH, rpaduk. [laroTcs moHATHS O
BO3PAaCTaHUU M yOBIBaHMM  (DYHKIMM, TPOMEXKYTKaX 3HAKOIOCTOSHCTBA. TeM  cambIM
co3maercs 0as3a /I YyCBOEHHUS CBOMCTB KBaJpPAaTHUYHON M CTENEHHOM (YHKLUMH, a TakxKe JUis
JanpHeimero yrioyoneHus GyHKIHOHAJIBHBIX MPEJCTaBICHUN NMPU W3y4EHUH Kypca anreOpsl U
HayaJl aHaJIu3a.

IToaroTOBUTENBHBIM LIATOM K M3Y4YEHHIO CBOMCTB KBaJApaTMYHOW (PYHKIMU SBISETCA
TaK)K€ PacCMOTPEHHUE BONPOCA O KBAAPATHOM TPEXUJIEHE U €ro KOPHSX, BbIIEICHUH KBaJpaTa
JBy4JI€HA U3 KBAJPAaTHOIO TPEXUWIECHA, PAa3JI0KEHUN KBAIPaTHOI'O TPEXWIEHA HA MHOYKHUTEIIH.

V3yueHue KBagpaTHUHON (QYHKIMH HAYMHACTCS C PACCMOTPEHHs (GYHKIMH y = ax’, ee
CBOWCTB M 0COOEHHOCTEN rpaduka, a TaKXKe IPYruX YacTHBIX BUJIOB KBaAPATUYHON (PYHKIIMU —
byHKIMN y = ax’ + b, y=a(x- m)z. OTU cBelEHUsl HCMONb3YIOTCS MPH W3YYEHUH CBOMCTB
KBaJpaTUUHON (pyHKIMM 0011ero Buaa. BaxHo, yToOB! yyanuecs MOHsUH, YTO TpapuK GyHKIUU
y = ax® + bx + ¢ Moxer GbITh nojiydeH U3 rpaguka QyHKIUU y = ax” ¢ MOMOILBIO ABYX Ia-
paIenbHEIX TepeHocoB. Ilprembl mocTpoeHmst rpaduka ¢QyHKmmE y = ax’ + bx + ¢
0TpabaThIBAIOTCS HAa KOHKPETHBIX Npumepax. [Ipu 3Tom oco0oe BHUMaHHE ClEAyeT YAEIUTh
(GOpMHpOBAaHUIO y y4alllUXCsl YMEHHUS YKa3bIBaThb KOOPAMHATBHI BEpPUIMHBI Mapabojbl, €€ OCh
CUMMETpUH, HallpaBJeHNE BETBEW apadoJIbl.

IIpn u3yyeHuM STOM TeMbl JalbHEHIIEE pa3BUTHE IOIYYaeT YMEHHE HAXOIUThH IO
rpaduky NMpoOMEXKYyTKH BO3pacTaHHsl U yObIBaHHS (PYHKLIHMH, a TaKKe NMPOMEXKYTKH, B KOTOPBIX
(GYHKLMS COXpaHSET 3HaK.

Vyaruecss 3HAKOMATCS CO CBOMCTBAMH CTENEHHONM (YHKIMM y = X' NPU YETHOM M
HEYETHOM HaTypaJbHOM IOKa3aTene . BBoguTcs nonsaTve KopHs N-i creneHd. OHU NOJTydyaroT
MIPEJICTAaBICHUE O HAXO0XK/IEHUU 3HAYEHUI KOPHS C TOMOUIBIO KaJIbKYJISITOPA, IPUYEM BbIpaOOTKa
COOTBETCTBYIOLIIMX YMEHUI He TpedyeTcs.

3. Hepasencmea c 00H0li nepemennoi
ensie ypaBHenus. JpoOHbIe parmoHabHBIE ypaBHEeHHs. HepaBeHCTBA BTOPOW CTENEHU
C OJIHOM IIepeMEHHOM. MeTo UHTEPBAJIOB.
OcHoénas yenb — CUCTEMATU3UPOBATh M OOOOIIWTH CBEACHMSI O PEHICHUH LENbIX U
JIPOOHBIX palMOHATBHBIX YpPaBHEHUH C OIHOW INepeMeHHOH, chOopMUpOBaTH yMEHHUE peulaThb
HEPaBEHCTBA BU 1A ax? + bx + ¢ >0 wm ax’ + bx + ¢ <0,rme a#0.



B »T0i1 Teme 3aBepiaeTcsi U3y4eHUE palluOHAIBHBIX YPaBHEHUH ¢ OJTHOM IepeMeHHOou. B
CBSI3U C ATHM IPOBOAMTCS HEKOTOpOE 0000IIeHHEe M YIiayOJieHHe CBeleHUH 00 ypaBHEHUSX.
BBOIATCS NOHATHSA LIEIOT0 PAllMOHAIIBHOTO YPABHEHUS U €r0 CTENEHU. YJaluecs 3HaKOMATCS ¢
pELICHUEM YPaBHEHUW TPETbEW CTENEHHM W YETBEPTOM CTENEHU C IIOMOILBIO Pa3JIOKECHUS Ha
MHOKUTEIM U BBEIEHUS BCIIOMOTATEIIBHOM NepeMeHHOW. MeTol peleHusl ypaBHEHHUH IyTeM
BBEJICHUS BCIIOMOTATEIBHBIX MEPEMEHHBIX OyJeT HIMPOKO MCIOIb30BATHCS B JAJbHEHIIEM MpU
pELICHUH TPUTOHOMETPUYECKUX, JJOrapu(PMHUUECKUX U IPYIUX BUIOB YPaBHEHUM.

PacmmpsiroTcs cBefieHHsI O pEeIIeHUH JPOOHBIX PALMOHAIBHBIX YpAaBHEHHH. Yualiuecs
3HAKOMATCA ¢ HEKOTOPBIMU CIIELIMATIbHBIMUA IPUEMAMU PEILEHUS TAKUX YPABHEHUH.

DOpMHPOBAHIE YMEHHI pelIaTh HePaBEHCTBA BUAA ax> + bx + + ¢ > 0 mm ax® + bx +
c<O, rue a # 0, ocymecTBisieTCS € ONMOPON Ha CBEJCHUA O rpaduKe KBapaTHUHON (HYHKIINH.

VYyamuecss 3HaKOMATCA € METOJOM HHTEPBAJIOB, C IIOMOIIBIO KOTOPOIO PEIIAIOTCA
HECJIOKHbIE PallMOHAJIbHBIE HEPABEHCTBA.

4. Hepaeencmea c 08ymsa nepemeHHbIMU
VYpaBHeHHe ¢ ABYMs MEPEeMEHHBIMH U ero rpaduk. CucteMbl ypaBHEHHH BTOpPOIl
crerneHu. PemeHue 3agad ¢ MOMOLIBIO CUCTEM YpaBHEHWH BTOpOW creneHu. HepaBeHCTBa ¢
JBYMsI [IEPEMEHHBIMU U UX CHCTEMBI.

Ocnosnasi yenb — BBIPAOOTaTh YMEHWE PEIIATh MPOCTEHUINUE CHUCTEMBI, COJACpIKAIIUE
YpaBHEHUE BTOPOM CTENEHU C JIByMs IE€PEMEHHBIMHU, M TEKCTOBBIE 3a/Jaud C MOMOUIBIO
COCTaBJICHUS TAKUX CHUCTEM.

B naHHON Teme 3aBepliaeTcss M3y4EHUE CUCTEM YPAaBHEHHMM C JBYMs I€PEMEHHBIMU.
OcHOBHOE BHUMAaHHE YACISIETCS CUCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHUU MEPBOM CTENECHH, a
JIpyroe BTOPOA.

W3BecTHBIN ydammmcst Crioco0 MOJICTAHOBKH HAXOUT 3/I€Ch JTalbHEHIIee TPUMECHEHHUE U
MO3BOJISIET CBOAUTH PELIEHUE TAKUX CUCTEM K PELICHUIO KBAPATHOIO YPABHEHUS.

O3HaKkoOMJICHHE y4YalIUXCsl C MPUMEpPaMU CHCTEM YpaBHEHUH C JBYMsI IEPEMEHHBIMH, B
KOTOphIX 00a ypaBHEHHUS BTOPOH CTENEHHU, JOJDKHO OCYIIECTBISTHCA C JAOCTATOYHOU
OCTOPOKHOCTBIO ¥ OTPAHUYMUBATHCS TPOCTEUIIMMU TTPUMEPAMHU.

[IpuBneueHne W3BECTHBIX y4alIMMCS TpadUKOB TMO3BOJSIET TPHUBECTH MPUMEPHI
rpagu4ecKoro pemnieHus: cucreM ypaBHeHHH. C OMOIIBIO TPa@UUYECKUX MPEACTABICHUN MOXXHO
HarJISIIHO TIOKA3aTh YYalllUMCS, YTO CUCTEMBI JIBYX YPaBHEHUM C IByMs MEPEMEHHBIMU: BTOPOMH
CTENEHU MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PEIICHUS WU HE UMETh PEIICHUM.

Pa3paboranHblii MaTeMaTHUECKUN ammapaT MO3BOJSET CYIIECTBEHHO PacIIUPUTh KIIacc
COJIepKATEIBHBIX TEKCTOBBIX 3a71a4, PEIIAEMbIX C TTOMOIIBI0 CUCTEM YPaBHEHHIA.

N3yuenue Tembl 3aBepIIaeTCsl BBEACHUEM MOHATUN HEPABEHCTBA JBYMs IEPEMEHHBIMUA 1
CHUCTEMBbI HEPaBEHCTB C JABYMsl nepeMeHHbIMH. CBeneHus o rpadukax ypaBHEHHH C JABYMs
MEPEMEHHBIMHU UCTIOIB3YIOTCS MPU WILTIOCTPALIMH MHOKECTB PEIICHU HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmout npuUKIAOHOU MameMamuKu.

Marematnueckoe MojenupoBaHue. [IpoueHTHble  pacueTsl. [IpubnmkeHHbIe
BblurciaeHus. OCHOBHbIE NpaBHJia KOMOMHATOpUKH. OTHOCHUTENbHAsE YacTOTa M BEPOSITHOCTh
ciyuaitHoro coObiTus. Kitaccuueckoe ompezaeneHue BeposTHOCTH. HawanmbHble cBeneHUs O
CTaTUCTHUKE.

OcHo6Has yenb — O3HAKOMUTBH YUYaIIMXCs C MOHATHSAMHU IEPECTAaHOBKHU, PAa3MEIIEHUS,
COUYETaHHUs] M COOTBETCTBYIOIIUMHU (OpMyIaMH JUIsl TOJCYETa MX YMCIIA; BBECTH TMOHATHUS
OTHOCHUTEJIbHOM YaCTOTHI U BEPOSITHOCTH CIIyYatHOTO COOBITHSL.

N3ydeHne TeMbl HAUMHAETCS C PEHICHUS 33a]]a4, B KOTOPBIX TPEOYeTCs] COCTaBUTh TE€ WM
MHbIE KOMOMHAIIMU 3JIEMEHTOB M MOACYUTATh UX YUCIO0. Pa3bsicHseTcss KoOMOMHATOPHOE MPaBUIIO
YMHOXEHHS, KOTOPOE UCHOJb3YeTCs B JajbHeiIeM mpu BbIBOAE (opMys Ajsl MoJjcyeTa yucia
NEPECTaHOBOK, pa3MeUleHUi M coueTaHuid. [lpu M3yyeHMHM AaHHOrO MaTepuaia HeoOXOIHMMO
o0OpaTuTh BHUMAaHHME Yy4YallUXCA HA pPa3IU4ue MOHATUH «pa3MEUIEHHE» MU «COYETaHUE»,
chopMHpOBATh y HUX YMEHHUE ONPEAEIATh, O KAKOM BHJI€ KOMOMHAIIMN UJIET peyb B 3aaye.



B nanHON Teme ywammecss 3HAKOMATCS C HAYAJIbHBIMU CBEACHUSMH W3 TEOPUHU
BEPOATHOCTEH. BBOAWTCS TIOHATHE «CIy4ailHOE COOBITHE», «OTHOCUTENBbHAS YacTOTay,
«BEPOATHOCTh CIy4aHOTO COOBITHS». PaccMaTpuBarOTCS CTaTUCTUYECKHH M KIACCHYECKUIN
MOJIXOJI K OMNPEACICHUIO BEPOSTHOCTH CIydalHOTO CcOObITHs. BakHO OOpaTWTh BHHMAaHUE
YYalUXCsA HA TO, YTO KJIACCUYECKOE OIPEACIICHHE BEPOSTHOCTH MOXXHO INPHUMEHSATH TOJBKO K
TaKUM MOJICTISIM peabHBIX COOBITUH, B KOTOPBIX BCE UCXOBI SBISIOTCS PABHOBO3MOXKHBIMHU.

6. Yucnoevie nocnedosamenvnocmu.

UucnoBble MOCIEIOBATENILHOCTH. ApudMeTuyeckas U TIeoMeTpUuYecKas IpPOTrPECCHH.
@opmynbl M-TOWIEHA M CYMMBbI MEpPBBIX N WileHOB mporpeccuu. beckoHeuHo yObIBaromas
reOMETPUYECKAs] IIPOIPECCHUS.

OcHognas yenb — AaTh MOHATHS 00 apuMeTHYeCKOH U T€OMETPUUYECKOM MPOrpecCcrsx
KaK YHCJIOBBIX MOCJIE0BATEIILHOCTAX 0COO0T0 BUA.

[Ipn m3yyeHuM TeMbl BBOIOUTCS IOHSATUE IOCIEIOBATEIBHOCTH, Pa3bsCHAETCS CMBICI
TEpMUHA «N-H YJIEH MOCIIE0BATEIIEHOCTU Y, BEIPA0ATHIBACTCS YMEHHE HCIIOJIb30BaTh HHIEKCHOE
o0o3HayeHue. DTU CBEJICHUS HOCAT BCIIOMOTATENIbHBIN XapakTep M UCIONb3YIOTCS ISl U3y4eHUs
apupMeTUYECKON U FeOMETPUUECKON MPOTPECCHA.

Pabora ¢ dopmynamMu N-ro uieHa U CyMMBbl HEPBBIX T'd YWIEHOB MPOTPECCHI, MOMHUMO
CBOEr0 OCHOBHOTO HA3HAYEHHMs], IO3BOJIIET HEOJHOKPATHO BO3BpALIAThCS K BBIYMCIICHUSAM,
TOXKJIECTBEHHBIM MTPEOOPa30BaHUSAM, PEIICHUIO YPAaBHEHUN, HEPABEHCTB, CUCTEM.

PaccmarpuBarorcs XaPAKTEPUCTUUECKUE CBOWCTBA apuU(METUICCKOU 51
F€OMETPUUYECKOW MPOrpPEeCcCHil, YTO MO3BOJSET PACUIMPUTh KPYT HpejiaraéMbix 3a1ad.

1. Anzebpa é ucmopuueckom pazsumuu
3apoxieHre anredpsl, KHUIa O BOCCTAHOBJICHMM M NPOTHUBONOCTaBlIeHMM Myxammena
anb-Xope3mu. Vctopust popMHUpOBaHUS MaTeMaTHYECKOTO s3bIKa. McTopust pa3BUTHS MOHATHUS
byHKLINN.
J.®. Marnunkuid. I1JI. YeOwbimes. H.M. Jlo6aueBckuil. B.f. BbynskoBckmii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. [lexapt. H. Tapranss. 1. Kapnano. H. A6ens. b. ITackains.
JI. TIuzanckuii. K. "aycc.

8. Iloemopenue (umozosoe)
Ocnosnas yenwv. 110BTOPUTH, 3aKpenuTh U 0000MHUTH OcHOBHBIE 3YH, momydyeHHbie B 9
KJ1acce.

Paznen 3. YueOHO-TeMaTHUYeCKOE IIAHMPOBAHUE

Bcero 102 yaca B rox: 3 yaca B HEAEIIO.
Yueonuk: Anredpa: 9 xknacc/ A.I'. Mepznsk, B.b. Ilononckuit, M.C. SIxup - M: Benrana-I"pad.
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1 Hepasenctpa 20 19 1
2 | KBagparnunas QpyHKIms 37 35 2
3 DneMeHTHI IPUKIIaTHOW MAaTEMATUKHU 15 14 1
4 | YucnoBele OCIEA0BATENBHOCTU 17 16 1
5 | [loBTopenue 9 9 -
6 PernonanbHblie IpoBEpOYHBIE PAOOTHI 4 -
7 Htoro 102 97 5




