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HosicHUuTeEJIbHASA 3aNIMCKA
PaGouas mporpamma yueOHOro Kypca «M30paHHBIE BOMPOCHI MaTeMaTHKW» sl 9 Kimacca
pa3zpaboTaHa Ha OCHOBE:!
-OCHOBHOW 00pa30BaTelbHON MpPOrpaMMbl OCHOBHOTO o0miero oopazoBanus ['BOY «Jlumei
Nel2 r.o. Jlonenk»;
-nokanbHOro akrta mkosbl «llomokenue o paboueil mporpamMMe y4yeOHOTO mpeamera, Kypca,
nucuuruiel (Moayiis) B ['BOY «Jlumeit Nel2 r.o. JJonenk»;

Jlannast ~ mporpaMMa  OpelHa3HadeHa  Juisi  oOydamomuxcs — 9-X  KJaccoB
0011e00pa3oBaTeNbHBIX YUpPEeKICHUH M paccunTaHa Ha 317 dvacoB. OHa mpepHa3HavyeHa IS
MOBBIMICHUST A()PEKTUBHOCTH TOATOTOBKM  oOydarommxcss 9 Kkimacca K  OCHOBHOMY
rOCyJapCTBEHHOMY 9K3aMEHY 110 MaTeMaTHKE 3a KypC OCHOBHOM IIKOJIBI M MPEAyCMaTPUBAET UX
MOATOTOBKY K JaJbHEHIIIEeMY 00YUEHHUIO B CPEIHEH MIKOJIE.

[Iporpammoii y4eOHOro Kypca MaTeMaTHKH HE NPEAyCMOTPEHBl 0000ueHne u
CUCTeMaTH3allMs 3HAHWM MO Pa3IMYHBIM pa3zesiaM, MOJIYYEHHBIX y4YalllUMHCS 332 BECh MEpPUOJ
oOyuenus ¢ 5 no 9 knacc. «M36paHHbIe BONPOCH MATEMATUKU» TIO3BOJIUT CUCTEMATH3UPOBATh U
yIayOuTh 3HAHUS yYalUXCsl MO Pa3iMyYHBIM pa3lienaM Kypca MaTEeMaTHKH OCHOBHOM IIKOJIBI
(apudmeruke, anredbpe, CTATUCTHKE W TEOPUH BEPOSTHOCTEW, reoMeTpuu). B maHHOM Kypce
TaK)K€ paccMaTpUBAIOTCS HECTAHJAPTHBIC 3a/laHus, BBIXOJAIIME 332 paMKHU IIKOJBHOM
nporpaMMmel (rpagukud ¢ MOAYJIEM, KyCOYHO-3aJaHHBbIC (DYHKIIMH, PEHICHHE HECTaHIApTHBIX
YpaBHEHUH W HEPABEHCTB M [1p.). 3JHAHUE OSTOr0 MaTepuaja U yMEHHE €ro HPHUMEHSATHh B
NPAaKTUYECKON JIEATEIIbHOCTH TIO3BOJIUT INKOJBHHMKAM pelIaTh pPa3HOOOpasHblE 3a/Jadyu
pa3IMYHON CIIOKHOCTH W TOATOTOBUTHCA K YCICIIHOW clade SK3aMeHa B HOBOM (opme
WUTOrOBOM aTTECTALINH.

Kaxxnoe 3aHATHe, a Takke BCE OHM B LIE€JIOM HaIpaBlIEHBl HAa TO, YTOOBI Pa3BUTh MHTEpEC
IIKOJILHUKOB K TIPEIMETY, MO3HAKOMUTh WX C HOBBIMU HUJCSIMH WM METOJaMH, PACUIUPUTH
npejacTaBieHne 00 M3y4aeMOM B OCHOBHOM Kypce Marepualie, a TIJaBHOE, PacCMOTPETh
MHTEPECHBIE 3a]auu.

OTOT Kypc TIpemjiaraeT ydariuMmcsi 3HAKOMCTBO C MaTE€MaTHKOW KakK C OOIIEeKYJIbTypHOH
[IEHHOCTHIO, BBIPAOOTKOW MOHUMAHUS UMHU TOTO, YTO MaTeMaTHKa SIBISETCS WHCTPYMEHTOM
MO3HAHUS OKPY>KAIOILIEro MUPA U caMoro ceosl.

Ecnu B u3yueHUH mpeMeToB €CTECTBEHHOHAYYHOTO LUKJIA OYEHb BaYKHOE MECTO 3aHUMAET
9KCIIEPUMEHT U HMMEHHO B IIpOIECCe HKCIEPUMEHTa M O0OCYXKJEHUs €ro OopraHu3aluud U
pe3yabTaToB (HOPMUPYIOTCS M Pa3BHBAIOTCA MHTEPECHl YUCHHMKA K JAHHOMY IPEIMETY, TO B
MaTeMaTUKe SKBHUBAJECHTOM JSKCIIEPUMEHTa sBiseTcs pemieHue 3agady. CoOCTBEHHO BeCh Kypce
MATEeMAaTHKU MOXET OBITh MOCTPOEH M, KaK MPaBWIJIO, CTPOUTCS HA PEHICHUU PA3ITUYHBIX TIO0
CTEMEeHH Ba)KHOCTH U TPYAHOCTH 3ajau.

[leqb  cucTemaTu3anusi 3HaHUH M CIIOCOOOB JEATEIBHOCTH YYALIMXCS MO MaTeMaTHUKE 3a
KypC OCHOBHOM LIKOJIbI, TOATOTOBKA 00yYaromuxcs 9 kjacca K OCHOBHOMY IOCYAapCTBEHHOMY
’K3aMeHy Mo MaTemaruke. YcmemHas caada OI'D, mepexon B 10 kimacc mo BBIOpaHHOMY
npoduito(pu HeoOX0IUMOCTH).

3agaum Kypca:

obyuarowue: (popmuposanue nosHasamenbHoix u nrocuieckux YY)
— ®opmupoBanue "0a3bl 3HaHUI" 10 anredpe, TEOMETPUU U peallbHOW MaTeMaTHKeE,
NO3BOJIAIONIEN OECIIPENATCTBEHHO ONEpUPOBATh MaTEMAaTHUYECKUM MAaTEPUAJIOM BHE
3aBHCUMOCTH OT CII0C00a MPOBEPKU 3HAHUI.

HayunTtb npaBUIbHON MHTEPIIPETALIUH CIIOPHBIX (POPMYITUPOBOK 3a1aHUIA.
— Pa3BuTH HaBBIKYU PELIECHUS TECTOB.
— Hayuutbs MakcumanbHo 3(h(heKTUBHO pacnipesienaTh BpeMs, OTBEIEHHOE Ha
BBIIIOJIHCHUE 3aaHU.



— [IloaroroButs k ycnemHoi cnaue OI'D o maremaTuke.

pazsusarowue. (hopmuposanue peeyramuenvix YV/I)

®  yMCHHE CTaBUTh Iepe]] COOOM 1eNb — IeJIenoJiaraHue, Kak MoCTaHOBKY yueOHOU 3aa4un Ha
OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOCHO YUaIMMCS, ¥ TOTO, YTO €IIIe
HEU3BECTHO;

® [JIaHUPOBATh CBOIO PabOTy - MJIAHMPOBAHME — ONIPEICIICHUE MMOCIIEIOBATEILHOCTH
MPOMEXKYTOUHBIX LIEJIEH C YYETOM KOHEUHOT'0 pe3yiibTara; COCTABJICHUE IIaHa U
IOCJIEIOBAaTEILHOCTH JCHUCTBUIM;

® KOHTPOJb B popMe CIMYEHHS crioco0a IeUCTBUS U €ro pe3yibTara ¢ 3aJaHHBIM 3TaJIOHOM C
[EJTbI0 O0OHAPY)KEHUS OTKIIOHEHUH U OTJIMYHI OT 3TaJOHa;

® OIIEHKA - BBIJCJIICHUE U OCO3HAHKE YYAIIUMCS TOTO, YTO YK€ YCBOCHO U YTO €IIE MOJJICKUT
YCBOEHHIO, OCO3HAHKE KauecTBa U YPOBHS YCBOCHUS;

gocnumamenvHule. ((hopmuposarue KOMMYHUKAMUBHBIX U TuyHOCmHbIX YV]])
® (opmupoBaTH YMEHHUE CIYIIATh U BCTYMATh B JHAJIOT;
® BOCHUTHIBaTh OTBETCTBEHHOCTh M aKKYPAaTHOCTD;

® y4acTBOBATbh B KOJUIEKTUBHOM OOCY)XKJEHHMH, INPH ITOM YUUTHCS YMEHUIO OCO3HAHHO U
MIPOU3BOJIEHO CTPOUThH PEUEBOE BHICKA3BIBAHUE B YCTHOW M MHCHMEHHOH (popme;

® CMbICJ000pa30BaHMe T. €. YCTAHOBJICHUIO YUYAIIMMUCS CBA3M MEXKIY LENbI0 y4eOHOMH
NEATEIBHOCTH U €€ MOTHBOM, IPYTHMH CIIOBAMH, MEXKIY PE3YyJbTaTOM-IIPOJYKTOM YUEHHS,
no0Y>KAAIONIUM JIESTETbHOCTD, U TEM, PAJIM YeTO OHA OCYIIECTBISETCS, CAMOOPTaHU3AIIHS.

DyHKIUH Kypca

e OpHUCHTAlMs HAa COBEPLICHCTBOBAHME HABBIKOB I103HABATEJIbHOM, OPraHU3alMOHHOMN
eATeJILHOCTH,
e  KoMIIeHcAIMs HeqocTaTkoB 3YH 1mo MaremaTuke.

MeTtoabl 1 (popMbI 00yUeHUS

Metonpl u GopMbl OOy4YEHHUS OINPEACHSIOTCS TPEOOBAHUSAMU OOYUYEHHUS, C Y4YETOM
UHIMBUIYAIbHBIX W BO3PACTHBIX OCOOCHHOCTEH yualiuxcs, pa3BUTHS U CaMOPAa3BUTHSA
JUYHOCTH. B CBSI3M ¢ 3TUM OCHOBHBIC TPUOPUTETHI METOIUKY U3YyUCHHS Kypca:

e oOydYeHHe Yepe3 OMbIT U COTPYAHHYECTRO;

®  y4YeT MHAWBUAYAIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaluXcs;

®  HMHTEPAaKTUBHOCTbH (paboTa B MaJbIX IPYIIaxX, POJEBbIE UIPbl, TPEHUHTHU, BHE 3aHATUH -
METOJI IPOEKTOB);

®  JIMYHOCTHO - JIEATEILHOCTHBIN U CYOBEKT — CyOBEKTUBHBIA T0aAX0 1 (OO0IbIlIee BHUMAHUE
K JJMYHOCTH YYaIlETrocs, a He LEJIIM YUYUTENs], pABHOIPABHOE X B3aUMOJECUCTBHE).



st paGoThl ¢ yuyanumucs, 6e3yCcIoBHO, MPUMEHUMBI Takue (popMbI pabOThI, KaK JICKIUS U
cemuHap. [ToMHMO ITHX TPaTUITMOHHBIX (HOPM PEKOMEHIYETCS HCIIOIh30BATh TAKKE TUCKYCCHH,
BBICTYIUICHUSI C JIOKJaJaMH, COJEpKallMMH OTYET O BBIMOJIHEHUM WHIMBUIYaTbHOTO WU
CPYIIOBOTO JOMAIIHETO 3aJaHHsl WM C COMOKIaJaMH, IOMOJHSIOMIMMH JIEKIHIO YYUTENS.
Bo3moxHbl paznuuHble (OpMBI TBOpYECKOH pabOThl ydaluxcs, Kak HampuMep, «3alluTa
pelIeHUs», OTUeT MO pe3yjbTaTaM «IOMCKOBOW» pabOThl Ha 0Opa3oOBaTENbHBIX CalTax B
HNuTtepHeTe mo ykazaHHOW TeMe. TakuM 00pa3oM, JaHHBIM KypC HE MCKIIOYACT BO3MOXKHOCTH
IIPOCKTHOM JEATEIBHOCTH YYalllMXCsd BO BHEYpPOYHOE BpeMsA. MTOroM Takou AESATENBHOCTH
MOTYT OBITh TBOPYECKHE PAOOTHI.

[IpennaraeMelii Kypc SIBISIETCS Pa3BUTHEM CHCTEMBI paHee MPUOOPETCHHBIX MPOTPAMMHBIX
3HAHUH, €ro 1eNb - CO3JaTh LIEJOCTHOE MPEJCTaBICHHE O TEME W 3HAYMTEIbHO PACIIUPUTH
CIEKTp 3aJay, MOCWIbHBIX Ui ydamuxcs. Bce cBolicTBa, BXondliue B Kypc, U HX
JI0Ka3aTeNbCTBA HE BBI3OBYT TPYJHOCTH y y4alIMXCs, T.K. HE COIEPKAaT TPOMO3JIKMX BBIKJIAJIOK,
a KaxkJ10e mpeablayllee roToBUT nocieayrouee. [Ipu Hanpapisome poinu yuyuTens IKOJIbHUKA
MOTYT CaMOCTOSITENTbHO C(OPMYJIMPOBATh HOBBIE JJII HUX CBOMCTBA M Jaxke J0KazaTh uX. Bee
JIOJDKHO pacrojlaraTh K CaMOCTOSTEIbHOMY TOMCKY M TOBBIIIATH HHTEPEC K H3YUYEHUIO
npenmerta. IlpeacraBnss yyamuMces BO3MOXHOCTbh OCMBICIHTH CBOMCTBA M MX JJOKA3aTEJIbCTBA,
YYUTEIh PA3BUBAET FTEOMETPHUUECKYIO HHTYHIINIO, 0€3 KOTOPO HEMBICTUMO TBOPUYECTRBO.

Takum o6pa3om, mporpamma MpuMeHUMa Ui Pa3IMYHbIX TPYII IIKOJLHUKOB, B TOM YHCIIE,
HE UMEIONINX XOpoIlel MOATOTOBKUA. B 3TOM ciydae, yuyuTenb MOXKET Cy3UTh TpeOOBaHUS U
MPEJIOKUTh B KAUeCTBE JIOMAIHUX 33aJaHUil CO3/JaHHME TBOPUECKHUX paboT, MpU 3TOM y JAeTei
pa3BUBAETCSI MHTYUTUBHO-ACCOIIMATUBHOE MBIILICHUE, YTO HECOMHEHHO, MOMOXET UM IpH
BEINOJIHEHUH 3aganuil Ol O.

OcHoBHast (QyHKIIUSI YUUTETS B JAHHOM KYpPCE COCTOUT B «COMPOBOKICHHIY YYaIllerocs B
€ro MO3HaBATEIbLHOMN JEATEIIbHOCTH, KOPPEKIIMHU paHEE MOTYyUYECHHBIX ydyamumucs 3Y H.

[InanupyemMble pe3y/bTaTbl 0CBOEHHS Kypca

[Inanupyemple pe3yabTaThl OOyYECHHs] OTPaXarOT CIEAYIONIME YeThIpe KaTerOpuHu
IIO3HABATEILHON 00JIaCTH:

3HaHne/mMoHUMAHHKE:
BJIQJICHWE TEPMHHOM; BIIQJICHUE PA3TUYHBIMU AKBUBAJICHTHBIMHU IMPEICTABICHUSIMHE (HAIIPUMED,
4yucia), pacro3HaBaHue (HA OCHOBE OMPENCICHUN, W3BECTHBIX CBOWCTB, C(OPMHUPOBAHHBIX
MPEJICTABICHUIA); WCIIONB30BAHUE PA3JIIMYHBIX MATEMATHUYECKHUX S3BIKOB (CHMBOJIHYECKOTO,
rpau9IecKoro), Mepexo 1 OT OJTHOTO s3bIKa K APYTOMY; HHTEPIIPETAIIHS.

YMeHne IpUMEHHTDh AJITOPHTM:
UCIIONTb30BaHue (OPMYJIbl KaK ajJropuTMa BBIYMCICHUH; TPUMEHEHHE OCHOBHBIX TPABHII
JNEUCTBU C YnCIaMu, anreOpandyecKuMU BBEIPKEHUSMU; PEIICHUE OCHOBHBIX THUIIOB YPaBHEHUIA,
HEpaBEHCTB, CUCTEM, 3aJ1a4.

YMeHne penuTh MATEMATHYECKYIO 32129V
3a/IaHMs], TIPH PEIICHUH KOTOPBIX TpeOyeTcss MpUMEHEHHUE (aKTyaau3alus) CHCTEMbl 3HAHUM;
npeoOpa3oBaHre CBSI3CH MEXIy W3BECTHBIMU (paKTaMU; BKIIOYCHHE W3BECTHBIX MOHSITHIA,
MIPUEMOB U CITIOCOOOB peIIEHUs B HOBBIE CBSI3M M OTHOIIICHUS, YMEHHUE PACIIO3HATh CTAHIAPTHYIO
3a/1a4y B U3BMEHEHHOU ()OPMYITUPOBKE.

IIpyMeHeHHe 3HAHUM B JKU3HEHHBIX, PeaJIbHbIX CUTYAIIMAX !
3amanus, (GOPMYyIHMPOBKA KOTOPBIX «OOJI€UeHa» B MPAKTUYECKYIO CHUTYallUI0, 3HAKOMYIO
yYaImuMcst ¥ OJTU3KYI0 UX )KU3HEHHOMY OIIBITY.

HarypaabHhbie yncia. J[poou. PanmonanbHble Yucia

BhINyCKHUK HAYYUTCS:

* IOHUMATh OCOOEHHOCTHU JECTUYHON CUCTEMBI CUHCIICHUS;

* OIIEpUPOBATh NOHIATUSAMU, CBA3aHHBIMU C JIETUMOCTHIO HAaTyPaAJIbHBIX YHCE;




* BBIpa)kaTh YMCIIa B SKBUBAJIEHTHBIX (hopMax, BeIOUpast HarboJiee MOAXOIAUIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYallUH;

* CpaBHUBATh U YIIOPSIOUMBATH PALIMOHAIBHBIE YNCIIA;

* BBITIOJIHATH BBHIYUCIICHHSI C PAIIMOHATHHBIMU YHCIIAMH, COUYETasl YCTHBIE U MUChMEHHBIC TTPUEMBI
BBIUMCJICHUH, TPUMEHEHUE KaJIbKYJISITOPA;

* WCTNOJB30BaTh TOHSTHS ¥ YMEHHUS, CBS3aHHBIE C MPOMOPLUUOHAILHOCTHIO BEJIHYMH,
NPOLEHTAaMH, B XOJE pELICHUS MaTeMaTH4YeCKUX 3aJady U 3a7ad M3 CMEXHBIX IPEIMETOB,
BBITIOJTHATH HECTIOKHBIC MPAKTUYECKUE PACUETHI.

Buinyckuuk nonyuum 603mosxcHocmu:

* NO3HAKOMUMbBCS C NOZUYUOHHBIMU CUCTNIEMAMU CHUCTEHUS. C OCHOBAHUAMU, omaudHbiMu om 10;
* yenyoums u pazeums NPeoCmasienuss 0 HamypauibHulX YUCIAX U CEOUCMEAX 0eNUMOCTU,

* HAYYUMbCA UCNONb3068AMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTICHUS, NPUOOPECU NPUBBIUKY
KOHMPOAUPOBAMb BbIYUCTEHUS, 8blOUPAS NOOXOOAWULL 051 CUMYAYULU CNOCOO.
JleiicTBUTEILHBIE UM CJIA

BhInycKHUK HAyYUTCS:

* HCIIOJIH30BAaTh HAYAIIbHBIC MPEACTABIICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCET,

* ONIEPUPOBATH MOHATHUEM KBAJAPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCICHUSX.

Boinycknux noayuum 603mMo4cHOCHb:

*  passumev npeocmasieHue O UUCie U YUCIO08bIX CUCMeMAX Om HAMYPAIbHbIX 00
0elicmeUmenbHblX Yuces, 0 poau bl4UCIeHUL 8 NPAKMUKE;

* Pa3suUmMsb U y2nyoumos 3HAHUA 0 0eCAMUYHOLU 3aNUCU OeUCMBUMENbHbIX Yucel (nepuoouyeckue u
Henepuoouueckue opoou,).

N3mepenusi, npudanKeHusi, OLEeHKHU

BrinyCckHUK Hay4uTCS:

* HCNONb30BaTh B XOJE pEIICHUs 3aJad »dJIeMEHTapHble MPEJICTaBICHMs, CBSI3aHHBIE C
npUOIMKEHHBIMY 3HAYEHUSIMU BEJTUYHH.

Buinyckuux nonyuum 603mosxicHocms.

* NOHAMb, YMO YUCNO0Bble OAHHble, KOMOopble UCNONb3VIOMCA 0N XAPAKMEPUCUKU 00BEKMO8
OKpYJHCaouie2o Mupa, SAGNAIMC NPeUMyuWeCmeeHHo NPUOTUNCEHHbIMU, YMO NO 3aANUCU
APUOTUNCEHHBIX 3HAYEHULL, COOEPAHCAUJUXCI 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMb O
NOSPeUtHOCNU NPUOTUNCEHUS,

* NOHAMb, UYMO NOSPEUHOCMb Pe3YIbMama 6blYUCICHUN OOJHCHA OblMb  COUMepUMa ¢
NO2PEUIHOCBIO UCXOOHBIX OAHHDIX.

Auredpanyeckue BbIpasKeHHUs

BhInycKHUK HAYyYUTCS:

* ONEPHUPOBATH MOHATHUSIMHU «TOXKIECTBO», «TOXKIESCTBEHHOE MPeoOpa3oBaHuey, pelaTh 3a1auu,
cojepxarire OyKBEeHHBIC TaHHBIC; paboTaTh ¢ hopMyaMu;

* BBIMOJHATH IPEOOPA3OBaHUsI BHIPAKEHUH, COMIEPIKAIINX CTEIEHU C LEJBIMU MOKa3aTelsIMu U
KBaJIpaTHbIE KOPHU;

* BBIMIOJIHATH TOXJIECTBEHHBIC MPE0Opa30BaHMs PallMOHAIBHBIX BBIPAKEHUN HAa OCHOBE TPABHII
JeICTBUI HaJl MHOTOUICHAMHU U alredpandecKuMu Ipo0sMu;

* BBITIOJIHATD PA3JI0KEHHE MHOTOWICHOB Ha MHOKUTEIIH.

Bulnyckuuk nonyuum 603mMoiCHOCHb HAYYUMBCAL:

* BLINOIHAMD MHO2OUA208bIE NPEe0OPA308AHUS PAYUOHANLHBIX BbIPANCEHUL, NPUMEHSS UWUPOKULL
Habop nocobos u npuémos,

* NPUMEHAMb ModcOecmeeHHble NPeodPaA3068anus O peuwleHus 3a0a4 U3 Pa3iuyHbIX pas0enos
Kypca (hanpumep, 051 HAXOHCOEHUsT HAUOONbULE20/HAUMEHbULE2O 3HAUEHUS BLIPAICEHUSL).
YpaBHeHus

BbInycKHUK HAYyYUTCS:

* pemiaTh OCHOBHBIE BUBI PAIlMOHATBHBIX ypaBHEHUN C OJHON MEPEeMEHHOH, CHUCTEMBI IBYX
YpaBHEHUH € ABYMs [IE€PEMEHHBIMU;




* IOHMMAaTh YPAaBHEHUE KaK BAXHEHIIYI0 MAaTEMaTUYECKYI0 MOJEb JJIs ONMHUCAHUS U U3Y4YEHUS
Pa3HOOOpPa3HBIX pealbHBIX CUTYAIlNH, PeIIaTh TEKCTOBBIE 33aUl AIreOpandeckKuM METOI0M;

* MPUMEHATh rpa@HUuecKue MPeICTaBICHUs Ul UCCIEIOBaHUS YpPaBHEHHM, HCCIIEOBAHUS WU
pelIeHUsl CUCTEM YPAaBHEHUN C ABYMS IEPEMEHHBIMHU.

Buinycknuk nonyuyum eo3modichocms.

* 0671a0emv CHNeYyuanrbHLIMU NPUEMAMU peuleHUs YPAGHEHUL U CUCMeM YPAGHEHUU, YE8EePEeHHO
NPUMEHAMb annapam YpaeHeHuu O peueHus pa3sHooOpAsHbIX 3a0ad U3 Mamemamuxu,
CMEIICHBIX NPeoMemos, NPAKMUKU,

* npumenams 2paguyeckue npedcmasnenus O UCCIe008aHUsL YPAGHEHULL, CUCTNEM YPAGHEHUL,
cooepoicawux OyKeeHHble KO3ppuyuenmol.

HepaBencrBa

BrinyCckHUK Hay4uTCS:

* IOHMMAaTh W NPUMEHATH TEPMHHOJOTHIO M CHMBOJIMKY, CBSI3aHHbIE C OTHOLIEHUEM
HEpaBEHCTBA, CBOMCTBA YHUCIOBBIX HEPABEHCTB;

* pemaTh JIMHEIHbIE HEPAaBEHCTBA C OJAHOW MEPEMEHHOM M MX CHCTEMBI; PellaTh KBaJgpAaTHBIC
HEPABEHCTBA C OMOPOH Ha rpaduuecKkue MpeICTaBICHIS;

* IPUMEHSATH annapaTr HEpaBeHCTB IS PEIICHUS 3a1a4 U3 Pa3IudHbIX pPa3esioB Kypca.
Buinyckruk nonyuum 603M0iCHOCHb HAYYUMbCA.

* pPazHOOOPA3HLIM NPUEMAM OO0KA3AMENbCMEA HEPABEHCMSE, VB8EPEeHHO NPUMEHAMb aAnnapam
HepaseHcme O peuleHus pPa3HOOOPA3HbIX MameMamudeckux 3a0aiy U 3a0a4 U3 CMEeHCHbIX
npeomemos, NPaKmuKu,

*  npumenamb 2epaguyeckue NpeoCmasieHus Oas  UCCIe008aHUA HepPABeHCMS, CUCeM
HEpaseHCcma, cooeparcauux OyKeeHHvle Kodghpuyuenmol.

OcHoBHbIe NOHATHA. UHnCT0BBIe PYHKIMHT

BhINyCKHHMK HAay4uTCS:

* IOHUMAaTh U WCIOJH30BaTh (PYHKIIMOHATHHBIC MOHSATHS U S3BIK (TEPMHUHBI, CHMBOJIHYECKUE
0003HaYCHHUS ),

* CTpOUThH TpadUKH SIEMEHTAPHBIX (DYHKIIMIA, UCCIIEOBAaTh CBOWCTBA YHMCIOBBIX (DYHKIMI Ha
OCHOBE U3y4€HHUS MMOBEACHUS UX TPaPUKOB;

* MOHUMAaTh (YHKIMIO KaK BOXKHEUIITYI0O MaTEeMaTHYECKYIO MOJEINb JIsl OMUCAHUS TPOIECCOB U
SBJICHUN OKpPYXAlOIIeT0o MHpa, NPUMEHATh (YHKIMOHAJIBHBIM S3BIK JJIS OMNHMCAHUA U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty (PU3NISCKUMU BETUIMHAMH.

Buinycknux nonyuum 603mooicnocms Hayuumucs.

* 1POBOOUMb UCCNEO08AHUSA, CEA3AHHbIE C U3VUEHUeM CB0UCmE @YHKYuU, 6 MOM Yucie ¢
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHO8e 2papuKrkosé u3yyeHHvlX @yHKyuti cmpoums Oonee
ClodICHblE epaduKu (KYCOUHO-3A0aAHHbIe, C «BLIKOJOMBIMUY MOUYKAMU U M. N.);

* UCNONbL308aMb (DYHKYUOHANbHbIE NPeOCMABNeHuss U C8OUCmea (YHKYul OJisl peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.

YuciioBbIe NOCJI€10BATEIbHOCTH

BrInyCKHUK Hay4duTCS:

* TOHMMATh M HCHOJb30BaTh S3bIK IOCJIENOBATENILHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYCHHUS);

* MPUMEHSTH (OPMYJIBI, CBA3aHHBIE C apU(METUUECKOW W TEOMETPUYECKON MpOorpeccueu, u
anmapar, cOpMUPOBAHHBIN TIPU M3YUYEHUH JPYTUX Pa3NIENoOB Kypca, K PEIICHUIO 3a/1ad, B TOM
YHUCJIE C KOHTEKCTOM U3 PEAIbHOW KU3HH.

Buinycknuk nonyuum 603mM04CHOCIb HAYYUMbCA

* pewams KOMOUHUPOBAHHbBIE 3A0a4U C NPUMEHEeHUeM (POopMYIL N-20 4leHa U CYMMbl Nepebix N
YleH08 apugmemuueckol U 2eoMempudecKkol nNpocpeccui, NpUMeHAs Npu >MOM annapam
VpaeHeHUll U HepaseHCms;

* NOHUMAMb APUPDMEMUUECKYIO U 2e0MeMPULECKYI0 NPOPeccuro KaKk QYHKYUU HAmypaibHO20
apeymenma, cA3bl8ams apupmMemuieckyio npoepeccuro ¢ TUHeUHbIM POCHOM, 2e0MempPUiecKyio
— C 9KCNOHEHYUANbHbIM POCIOM.




OnucarejbHAasA CTATUCTHKA

BRINYCKHUK HAay4YHMTCS WCIIOJNB30BaTh MPOCTEUIINE CHOCOOBI TMPEICTABICHHUS M aHalKu3a
CTaTUCTUYECKUX JTAHHBIX.

Buinycknux nonyuum 603MO0M4CHOCHb NPUOOpecmu NepEOHAYANbHbIN ONbIM OP2aAHU3AYUU cOOpPa
OaHHLIX  NpU  NPOBEOeHUU  ONpoca  OOWECMBEeHHO20  MHEHUS,  OCYWeCmeniamy  Ux
amanus,npedcmasiamy pe3yibmamyl ONPoca 6 auoe mabauybvl, OUazpammbi.

Cay4yaiinble cOOBITHSI M BEPOSATHOCTD

BhITyCKHUK HAYYUTCS HAXOJAUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTD CITYYaitHOTO COOBITHSL.
Buinycknux — nonyuum — 603M0dCHOCMb — npuobpecmu  onwvim  NPOBEOCHUs  CIYHYAUHbBIX
9KCNEPUMEHMO8, 8 MOM YUCTe C NOMOWbIO KOMNBIOMEPHO20 MOOEIUPOSAHUs, UHMEPNPEeMayuu
ux pesynibmamos.

Kom0nnaropuka

BhInyckHUK Hay4yuTcs pemaTh KOMOMHATOpPHBIE 3a7laud Ha HAXOXJACHHE uncia OOBEKTOB HIIU
KOMOWHAIIHH.

Bulnyckuux nonyuum 603mMOo#CHOCMb HAYYUMBCS HEKOMOPHIM CNEYUATbHBIM NPUEMAM DeUleHUs]
KOMOUHAMOPHBIX 3a0aH.

Haznaonan zeomempusn

Buinycknux nayuumcs:

* pacno3Hagamv HA Yepmedtcax, PUCYHKAX, MOOeNax U 8 OKpyJjicalouem mupe niocKue u
NPOCMPAHCMBEHHbLE 2eoMempuyecKue Queypol;

* pacno3Hasamsv paszeépmku Kyoa, npamoy20ibH020 napaiieienunedd, npasuilbHoOl NUpamuobl,
YuauHopa u KoOHyca,

* cmpoumv pazeépmku Kyoa u npamoy20ibH020 napaienenuneod;

* onpeoensims No JUHENUHbIM pa3mepam pazeeEpmku Queypol TUHelHble pazmepbl camoli ueypsl
u Haobopom;

* BbLIUUCTAMD 0OBEM NPAMOY20IbHO20 Napaienenuneod.

Buinyckuux nonyuum 603mosxicHocms.

* HAYUUMbCS BLIYUCTAMb 00bEMbBL NPOCMPAHCMBEHHBIX 2e0MEMPULEeCKUX Pueyp, cOCMasiIeHHbIX
U3 NPAMOY20IbHBIX NAPANNENeNnUNedos;

* yenyoums u pazeums npeoCcmagieHus 0 NPOCMpPAHCMBEHHBIX 2eOMEMPUYECKUX Pueypax;

* HAYYUMbCsl NPUMEHAMb NOHAMUE Pa38EPMKU Ol 8bINOIHEHUS NPAKMUYECKUX PACYEMO8.
TI'eomempuueckue guzypui

Buinycknux nayuumes:

* NONbL308AMBCA AZLIKOM 2e0Mempu Ol ONUCAHUS NPeOMemo8 OKPYICAIOUe20 MUpa U ux
83AUMHO20 PACNONONHCEHUS;

* pacmo3HaBaTh M U300pakaTh HA YePTEkKAX U PUCYHKAX TEOMETpPHUECKUE (GUTYPBI U UX
KOH(purypammm;

* HaXOJIUTh 3HAYCHHUS [UTHH JTMHEHHBIX SJIEMEHTOB (UTYP U UX OTHOILIEHUS, TPATyCHYIO MEPY
yrioB oT 0° 1o 180°, mpumeHsis onpeneneHus, CBOMCTBA U MPU3HAKU (DUTYD U UX DJIEMEHTOB,
oTHOWEHHs (GUryp (paBeHCTBO, MOA00HME, CHMMETPHUH, TIOBOPOT, MAapaJUIEIbHbIN EpPEeHoC);

* ONIEPUPOBATH C HAYAJILHBIMH MMOHATUSIMHU TPUTOHOMETPHUH U BBITIOJIHATH dJIEMEHTapHbIE
orepanuu HaJl QyHKIUSIMU YTIIOB;

* pemath 3aJla4M Ha JOKa3aTelIbCTBO, ONMUPAsICh Ha U3YUYEHHbIE CBOMCTBA GUTYP U OTHOIICHHHA
MEXTy HUMH U TIPAMEHSISI U3y4YeHHBIC METO/IbI IOKA3aTEeIbCTB;

* pemaTh HeCIOXKHbIE 3a7]aul Ha MOCTPOEHUE, IPUMEHSSI OCHOBHBIE aITOPUTMBI TIOCTPOCHHUSI C
MIOMOIIIBIO ITUPKYJIIS ¥ THHEHKH;

* pemath MpocTeiiye MIaHUMETPUYECKHE 3a/1a4k B IPOCTPAHCTBE.

Boinycknux noayuum 603mMo4cHOCHb:

* 0gnademv Memooamu peuieHus 3a0ad Ha BbIYUCIeHUs U O00KA3amenbCmea: MemoooM Om
APOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 6apuUaHmos u MemooomM 2e0MempudecKux
mecm mouex,




* npuobpecmu ONvIM NPUMEHEHUsL AleeOPAUYECKo20 U MPUSOHOMEMPULECKO20 annapama u uoeu
OBUIICEHUS NPU PEUUEHUU 2e0MEMPULECKUX 3A0aY,

* o61a0€emb MPAOUYUOHHOU CXeMOU peuleHus 3a0a4 HA NOCMpOeHue ¢ NOMOWbIO YUPKYIS U
JIUHENKU: aHanu3, nocmpoenue, 00Ka3amenbCmeo U UCcie008aHue;

* HAYYUmMbvCsl peuwams 3a0ayu Ha NOCMPOEHUEe MemoOOM 2e0OMEempUudeckoeo0 Mecma MmoyeK u
Memooom noooous;

* npuobpecmu ONbIM  UCCAEO08AHUSL CBOUCME NIAHUMEMPUYECKUX Queyp ¢ NnomMoubio
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim GblNOIHEHUsL NPOEeKmMo8 no memam «I eomempuueckue npeobpazo6anus Ha
naockocmuy, «Ilocmpoenue ompeskoe no gpopmyney.

H3mepenue zeomempuueckux eeuyun

Buinycknux nayuumcs:

* UCNONB308aMb CEOUCMEA U3MepeHUs ONUH, NAoOWAdel U Yel08 Npu peuweHuu 3a0ay Ha
HaxoxcoeHue OauUHbl OmpesKd, ONUHbL OKPYICHOCMU, OAUHbL OVeU OKPYICHOCMU, 2PAOYCHOU
Mepbl yena,

* BLIYUCTAML NIOWAOU MPEY2OIbHUKOS, NPAMOY20IbHUKOS, NAPALIeN0cPAMMO8, mpaneyul,
Kpy208 U CeKmopos;

* BbLIUUCTAMY ONUHY OKPYHCHOCU, OUHY OVeU OKPYHCHOCTIU,

* BLIYUCTAMb ONUHbL JUHEUHBIX INEMEHMO8 Queyp U ux Yyervl, UCHOIb3VS (OpMYabl OJUHBL
OKPYAHCHOCIU U ONUHBL OYeU OKPYIHCHOCMU, POopMYIbl naowadei ueyp;

* pewiams 3a0auu HA O0OKA3AMENbCMBO C UCHONL30BAHUEM DOPMYN OJIUHbL OKPYHICHOCIU U
ONUHBL Oy2U OKPYAHCHOCIU, popmyn niowadell pucyp;

* pewiamsv npaxmuieckue 3a0au, CEA3AHHbIE C HAXONCOCHUeM 2eOMempudecKux GeiuyuH
(ucnonwv3ysa npu HeoOX0OUMOCMU CAPABOYHUKU U MeXHUYeCKUe Cpedcmaa,).

BuinyckHux noayuum 603MoiCHOCHb HAVUUMbCAL:

* BHIYUCIAMb NAOWAOU (USYp, COCMABIEHHLIX U3 O08YX UlU Oonee NPAMOY2OIbHUKOS,
napanienocpammos, mpeyeoibHuKos, Kpyaa u Cekmopa,

*  BHIYUCIAMb NIOWAOU MHO20Y20bHUKOB, UCNONb3VA OMHOUWEHUS PABHOBETUKOCU U
PABHOCOCMABNIEHHOCMUL,

* NpUMeHAmMb aneebpauyeckul U MpueoOHOMempudeckKuil annapam u uoeu OBUNCeHUs Npu
PpeleHuu 3a0ay Ha 8blYUCIeHUe NI0WAel MHO20Y20IbHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIUKCIIATH JJIMHY OTPE3Ka MO KOOPAMHATaM €ro KOHIIOB; BBIYHCIIATH KOOPIUHATHI CEPEIUHbBI
OTpe3Ka;

* MCIIOJIB30BATh KOOPAWHATHBIA METO/I ISl U3YYEHUS] CBOMCTB MPSIMBIX U OKPYKHOCTEH.
Bvinycknux nonyuum 603mMo4cHOCHb:

* 0811a0€emb KOOPOUHAMHBIM MEMOOOM PeueHUs 3a0ay Ha 8bIYUCTEeHUS U OOKA3AMeNbCmBd;

* npuodpecmu Onvim UCNOIb308AHUS KOMNLIOMEPHBIX NPOCPAMM OISl AHAIU3A YACMHBIX CYYAes
83AUMHO20 PACNOJIONCEHUS OKPYIHCHOCEL U NPAMDBIX,

* npuobpecmu Onvim GbINOJIHEHUSI NPOeKMo8 Ha memy «lIpumenenue KoopoOuHamHozo memooa
npuU peutenuy 3a0ay Ha 8bIYUCTEHUSA U OOKA3AMENbCNEAN.




IIVTIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUU IKOJIBHUKAMM YY/ 110 3ABEPIIEHUHN

OBYYEHUA

JIn4HOCTHBIE

CnenuajibHo-npeaMeTHbie YV

Mertanpeamernbie YY ]|

PerynsiTuBHbIC

Ilo3naBate/ibHbIE

KoMMyHHKATHBHBIE

-[I0JIOKUTEIBHOEC OTHOLICHHE K
YPOKaM MaTeMaTUKN;

-yMeHHE HPU3HABATh
COOCTBEHHBIE OMINOKH;
-hopMupoBaHHE  IIEHHOCTHBIX
OpHeHTalMi  (camMoperyJisius,
CTHMYJIHPOBAHHE, IOCTIKCHHE
HIp.);

-popmupoBanue
MaTeMaTHICCKON
KOMIICTCHTHOCTI

B cdepe mHUHOCTHBIX yya y

BBIITyCKHHKOB OyayT
c(hopMHPOBAaHbl  BHYTPEHHSS
TO3ULIUS 00y4aromerocs,
ajieKBaTHAas MOTHBALHsA
yueOHoi JeATeTbHOCTH,
BKJIOYast y4yeOHble "
M03HABATEIbHbIE MOTHBBI,
OpHEHTAlMsl HAa  MOpAJIbHbIE

HOPMBI U UX BBITIOJIHEHHUE.

--BBIIIOJIHATH apI/[q)MCT]/I‘IeCKI/IC

E[eI\/'ICTB]/Iﬂ, coyerass YCTHbIE U

TINICBMEHHBIE TIPUEMBI; HAXOIHUTh

3HAYEHHs KOPHS HATYPaIbHOI
CTETNeHH, CTEeNeH: c
panoHaTBHBIM MOKa3aTesIeM,

HCTIONB3YSl TPH HEOOXOIMMOCTH
BBIYHCITUTENBHBIE YCTpOMCTBa;
T10JIb30BaThCS OIIEHKOMI "
NPUKUIKOM MpH  MPAaKTHYECKHUX
pacuerax;

--COCTaBIIATh GyKBEHHBIC
BBIpDOKCHHS M (GOpMysIBl 1O

YCIOBHUSAM 3a1a4; OCYyLIECTBIATH B

BBIPAKCHHSX " (bopmynax
YHCIIOBBIE MO/JICTAHOBKM u
BBIIOJHAT  COOTBETCTBYIOIIME
BBIUHCIICHHS, OCYILECTBIIATh

TIOACTAHOBKY OJHOI'O BBIPAXKEHUSA
B JIpyroe; BbIpaxkaTh u3 (opmyi
OJIHY
OCTaJIbHBIE;

MEPEMEHHYIO gepes
--BbIIIOJIHATL OCHOBHBIC }_Ief[CTBPIﬂ
co CTCIICHIAMU C OEJIBIMA
II0Ka3aTeiiMHi, C MHOIO4iICHaAMH
u  anreOpanyecKuMHu  ApoOsSMU;
BBIITOJIHATH TOXIECCTBCHHBIC

npeoOpa3oBaHus  PALUMOHAIBHbIX

BBIPAKEHUIL;

--IIPUMEHATH CBOICTBa
apudmernyeckux KBaJpaToB
KOpHeﬁ pinI e BBIYUCIICHUA
3HaueHuii M TpeoOpa3zoBaHMii
YUCITOBBIX Bmpammnﬁ,

CoAEepKAUX KBAAPATHBIE KOPHU]
--penaTtb HHHCﬁHBIC, KBaJIpaTHbIC
YPaBHEHHMS U PalUMOHAJILHBIE
YPaBHEHHUSA, CBOAALIMECS K HUM,
JIBYX
ypaBHEHH I u

CHCTEMBI JIMHEHHBIX
HECIIOJKHBIE
HEJMHEHHbIe YpaBHEHHS;

--pemarb

TEKCTOBBIC 3a1aun

anredpanyecKum METOJIOM,

NMPOBOAUTE ~ OTOOp  pelIeHHd,

HCXOJIA u3 (opmypoBKI
3a1auH;

--OMpEeACIATh KOOPAUHATBI TOYKH
TUIOCKOCTH, CTPOUTB TOYKH C
3aJaHHBIMH KOOpJUHAaTaMH;
n300pakaTh MHOXKECTBO PEILICHUH
JIMHEHHOTO HEPAaBCHCTBA;
--HaXOJUTh 3HAuCHUS (YHKIMH,
3a71aHHOI (opmyJoii, Tabauuei,
apryMeHry;
HaXOluTh 3HAYCHUA apryMeHTa

rpapukoM 1O €€

110 3HA4YCHUIO (YHKIHMH, 33 1aHHOH
rpapuKOM WITH TaOIHLeH;

--OIpEJeNIATh CBOMCTBA (DYHKLUH
rpaduxy;
rpapuuecKue npeaCcTaBICHUs MIPH

110 ce TIPUMEHATH

peUIeHHH  YpaBHEHHWH, CHCTEM,
HEPaBEHCTB;
--OIMMChIBATH CBOMCTBa

U3yYEHHbIX QYHKIMH, CTPOUTH HX

rpaduxu.

-OTCIIEKHBATD LETb y4eOHOM
JIeATeIHOCTH (C ONOpoii Ha
MapIIPYTHBIE JIUCThI) H
BHEy4eOHOiT (¢ omopoii Ha
Pa3BOPOTHI MPOCKTHOMH
JIEATENIBHOCTH);

-YUHUTBIBATH OPHEHTHPBI, TAHHbIE
YUHTENIeM, IPH OCBOCGHHH HOBOTO
y4eGHOro MaTepuana;
-TIPOBEPATH PE3yIbTATHI
BBIYUCIICHUIA;

-aJIeKBaTHO BOCIIPUHUMATh
YKa3aHHS Ha OLIUOKK 1
HCHPABIATH HalIEHHbIE OLINOKH.
-OLIEHMBATh COOCTBEHHBIE YCIIEXH
B BBIYHCITHTENBHOI
JIeATeNbHOCTH;

-IJIAHMPOBATD LIATH 110
YCTpaHeHHUIo IpobenoB (3HaHHue
cocTaBa Yucen).

B chepe peryinsTHBHBIX Yy
BBIITYCKHUKH CMOTYT OBJaJeTh
BCEMU TUTIAMH

y4.IeHCTB. HAMIPABJICHHBIX HA
OpraHU3aluIo cBoeil paboThI B
OV u BHE ero, BKJIIOYas
CIIOCOOHOCTD MMPUHUMATD U
COXpaHATh y4eOHYIO LieIb U
3aj1avy, IUIAHUPOBATh €€
peanm3aIyio, KOHTPOJIHPOBATh H
OLICHUBATh CBOU JEHCTBHS,
BHOCHTb COOTBETCTBYIOIHE
KOPPEKTHBBI U X BBITIOJIHCHHE

--aHAJIM3UPOBATh YCJIOBUE 3aa4n
(BLII[EJ'U{TI) YHCJIOBBIC JJAHHBIC U
1ECJIb — 4YTO U3BECTHO, YTO
TpeOyeTcst HauTH);

-COTIOCTaBJIATh CXEMBI U YCIOBUA
TCKCTOBBIX 3aJ1a4,
-yCTaHAaBIMUBATh 3aKOHOMEPHOCTU
¥ UCIIOJIB30BAaTh UX IIPU
BBIITOJIHCHUH 3a11armﬁ;
-OCYWIECTBIATh CUHTE3 YUCIOBOIO
BBIPAYKCHUSI, YCIOBHS TEKCTOBOI
3a/1a4u (BOCCTAaHOBJICHHUE YCIOBHUS
110 PUCYHKY, CXeMe, KPaTKOi
3aIHCH);

-CpaBHUBATh U
KJI1aCCU(ULHPOBATH
n300pakeHHbIE IIPEAMETHI U
TEOMETPUICCKUE (PHprLI no
3a/IaHHBIM KPUTEPHUSM;

-IIOHUMAaTh UHPOPMALHIO,
TIPEICTaBICHHYIO B BUJI€ TEKCTA,
CXEMBbI, TaOJIHIIBI.

-BUJCTH AHAJIOTUHU U
HCIIOJIb30BAaTh UX IIPH OCBOCHUH
TIPUEMOB BBIYHCICHHIA;
-KOHCTPYHPOBATh
TEOMETPUICCKHE q)I/I]"ypBI n3
3aJaHHBIX YacTeil; JOCTpauBaTh
4acThb [0 3aaHHON
reOMETPHYECKON (Urypsl;
MBICJICHHO JCJIUTh
TeOMETPHYECKYI0 GUrypy Ha
YacTH;

-COMOCTAaBIATH HHOPMALHIO,
MPEICTaBICHHYIO B Pa3HbIX
BHJIAX;

-BBIOMPATh 3aJaHHE U3
TIPEJUIOKEHHBIX, OCHOBBIBASICh HA
CBOMX HHTEpECax.

B cdepe nosnaBarenbHbix YVY]{
BbIITYyCKHUKH Hay4aTcs
BOCIIPUHUMATh W aHAITM3UPOBATH
coOOLIeHUST W BaKHEHIIHE HX
KOMITIOHCHTBI-TEKCThI,
HCIOJIB30BaTh 3HAKOBO-
CUMBOJIMYECKHUE CPENCTBA, B TOM
4YpCae OBJAAEBAIOT  JEHCTBUEM
MOJEINpOBaHNUs, a TaKXe
LHUPOKUM CHEKTPOM JIOTUYECKHUX
JICMCTBUH M Olepaimif, BKIIOYast
OGH_II/IC TIPUEMBI PEIICHUSA 3a1a4

--COTPYHHYATH C TOBAPHUILAMU
[IPU BBIIONHEHUH 33 [aHHIA:
YCTaHABJINBATb U COOIIIONATH
0uepéaHOCTh JIeHCTBHUIA,
CpPaBHUBATh M0JIyYCHHBIC
Pe3yJIbTaThl, BBICITYIIHBATh
HapTHEepa, KOPPEKTHO cOOOWATh
TOBapHILy 00 omunoKax;

-3a/1aBaTh BOIPOCHI C LIEJIBIO
MOJTyYEHHUS HY)KHOM
unndopmanmu;

-OpraHU30BbIBATh
B3aHMOIPOBEPKY BBIIOIHECHHOM
paboTsl;

-BBICKA3bIBAaTh CBOE MHEHHE TIPU
00CYyKIICHHHU 3a1aHUs

B cdepe KOMMYHHKATHBHBIX YyI
BBIITYCKHHKH TPHOOPETYT yMEHHUS
YYHTBIBATH MO3ULIMIO
cobeceaHuKa(rapTHEPCTBA),
OPraHU30BBIBATb M OCYIICCTBIATH
COTPYIHHUYECTBO M KOOTEPAIHIO C

yuaTenem u CBEpPCTHUKAMH,

aICKBaTHO BOCIIpUHUMATH n
nepeaaBaTh uHbopmanmio,
oToOpaxaThb MpeAMETHOe
COACpIKaHuEe u ycioBusa
JEATENbHOCTH B COOOIEHUSX,
BaKHEHIIUMH KOMITOHCHTaMH
KOTOPBIX SIBIITFOTCA TEKCThI
3a/1aHuH.



COJEPKAHUE ITPOI'PAMMABI (17 uacoe)
Apupmernka

HartypajibHble yncaa. CTeneHb ¢ HaTypalbHbIM MOKa3aTEJIEM.

PanuonanbHble ynciaa. Moaynb (abcomroTHas BenuunHa) unciaa. CpaBHEHHE palliOHAIBHBIX
yncen. Apudmernyeckue AEUCTBUA C palMOHAIBHBIMU unciaamu. CTeNneHb ¢ IIeNIbIM
nokasarenaeM. YUCIOBBIC BBIPAXKEHHUS, TTOPSIOK IEHCTBUN B HUX, UCIOJIb30BAHUE CKOOOK.
3aKOHBI apru(pMETHIECKUX NEWCTBUM: MEePEMECTUTEIbHBIN, cOoYeTaTeIbHbIN,
pacnpenenuTeNbHbIN.

HeiicrBuTenbHble unciaa. KBaapaTtHblii kopeHb u3 4uciaa. KopeHb Tperbeil cremneHw.
Ilousmue o kopue N-oii cmenenwu u3 uyucia. JIGUCTBUTENbHBIE YMCIa KaK OECKOHEUHBIE
necsaTrudHble 1poou. CpaBHEHUE NEHCTBUTEIBHBIX YHCEN, apu(PMETHUCCKHIE IEHCTBUS HAJ HIUMH.
Otanbl pa3BUTHSL TpEACTaBICHUN o uyucie. M3Mepenus, npuOnIKeHHs, OLECHKU. Pa3Mepsr
00BEKTOB OKPYIKAIOMIETO HAC MUpPA (OT AJIIEMEHTAPHBIX YaCTHUI[ 1O BceneHHoi), IIUTeThHOCTD
IIPOLIECCOB B OKpYy’KaromieMm Hac mupe. [IpencraBneHue 3aBUCUMOCTH MEXIY BEIMYMHAMU B
Buje Gopmyil. Beienenne MHOKHUTENS — CTETICHH JIECSTH B 3aIIMCH YUCIIA.

Anzeopa

Anzebpauueckue Opoou. Apugmemuyeckue onepauyuu Ha0 anzedpPauyecKUMu OpoOOAMU.
bykeennvie gvipasicenus (vipasicenus ¢ nepemeHuvimu). Huciosoe 3navenue OyK8eHHO2O
svipadiceHus.  Jlonycmumovie 3HAYEHUSI NEPEMEHHbIX, BX00AWUX 6 aneedpauyecKue
svipadicenusi. Tloocmanoska evipadceHull emecmo nepemeHHvlx. Pasencmeo OyKkeeHHbIX
svipadicenuil. Tooxcoecmeo, dokazamenbcmeo modtcoecms. [lpeobpazosanus avipasxceHuil.

Ceoticmeéa cmeneneii ¢ yenvim noxasamenem. Muocounenvl. Croocenue, evluumanue,
VMHOMCEHUEe MHO20UNeH08. DOpMYNIbl COKPAUWEHHO20 VMHONCEHUS. K8aopam CYyMMbl U
keaopam pasznocmu, KyO0 cymMmbl U KyO pasHocTu. Dopmyna pazHocmu Keaopamos,
dopMysia CyMMBI KyOOB W Pa3HOCTH KyOOB. Paznodicenue MHO20UNCHA HA MHONCUMETU.
Ksaopammuwiti mpexunen. BovlneneHue TOTHOTO KBajapaTa B KBagpaTHOM TPEXUJICHE.
Teopema Buema. Paznooicenue Keaopamuozo mpexuieHa HA JTUHEUHble MHONCUMET.
Mmnoeounenwvl ¢ 0onoi nepemennou. Cmenensb MHocouneHa. Kopeno mnozounena.

Anrebpanueckas 1poob. Cokpaiienue apooeit. JleicTBus ¢ anredOpandeckKuMu Ipo0sMu.
PanmoHansHble BBIpaXeHUST M WX MpeoOpazoBanus. CBOMCTBAa KBaJpaTHBIX KOpPHEH W HX
IPUMEHEHNE B BBIUNCIICHUSIX.

Ypasnenusn u nepasencmea. Ypasnenue c oonoii nepemennoti. Kopenv ypaeuenus. Jlunetinoe
ypasuenue. Keaopamnoe ypasnenue: ¢oopmyna kopHeti keaopamnozo ypasnenus, Pewenue
payuonanvusix ypasHenui. llpumepol peulenuss ypagHeHull 8blCUUUX CeneHetl, Memoobl
3amenbl nepemMeHHOU, Pa310HCEHUS HA MHOICUMENU.

VYpaBHEeHHE C ByMS NEPEMEHHBIMM; PELICHUE YpaBHEHHS C JAByMs NepeMeHHbIMU. Cucrema
ypaBHEHUH; penieHue cuctembl. Cucrema IByX JMHEHMHBIX YPAaBHEHHUH C IBYMSI IEPEMEHHBIMU;
pelleHre TOJCTAaHOBKOM © anreOpanyecKuM CIOXKEHHEM. YpaBHEHHE C HECKOJIbKUMHU
nepeMeHHbIMU. [IpuMepsl penieHus HeMMHEHHBIX cucTeM. [Ipumepsl penieHus ypaBHEHUH B
IeJIbIX YHCIax.

HepaBenctBo ¢ onHoM nepeMeHHOM. Penienne HepaBeHcTBa. JIMHETHbIE HEpAaBEHCTBA C OJHOM
NepeMeHHOI 1 ux cucteMbl. KBagpaTHble HepaBeHCTBaA. [Ipumepsl peuterus OpOOHO-TUHEHbIX
HepageHcma.

UucnoBble HEpPAaBEHCTBA M HUX CBOMCTBA. J{okazamenbCcmeo UUCNIOB8bIX U  aleeOpauyecKux
HepageHcma.

Ilepexox or ciaoBecHOM  (POPMYJITMPOBKH  COOTHOLICHHH  MeXKAY  BeJHYHMHAMH
ajqredOpanyeckoi. Pemrenue TekcTOBBIX 3a/1a4 ajiredpanyecKuM Crocooom.

YucjioBble TMOCTeI0BATeJBLHOCTH. [loHATHE TMOCIENOBAaTEILHOCTH. ApHpMeTHYecKas H



reoMmerpuueckas mporpeccuu. @opmyibl o0mero uieHa apuMEeTUUECKOW U TeOMETPHUECKOM
IpOTpecCuii, CyMMbI TE€PBBIX HECKOJBKHUX WICHOB apHU(PMETUYECKONH M T'€OMETPHUECKOM
MIPOTPECCUM.

Yucaossble pynkuun. [lonstue pynkuuu. O6nacts onpenenenus GpyHkun. CriocoOsl 3a1aHus
bynkunn. ['paduk GyHkmu, Bo3pactanue u yobiBaHue (GyHKIIUH, HaUOOJIbIIIee U HAUMEHBIIIEEe
3HaYeHUs (QYHKIHUU, HYJIU (QYHKLIUH, MOPOMEKYTKH 3HAKONOCTOSHCTBA. UTeHHE TIpaduKoB
GyHKIHA.

OyHKLIMHU, OMNHCHIBAIOIIME MPSAMYI0O W OOpaTHYIO NPONOPLHUOHAIBHYIO 3aBUCHMOCTH, HX
rpaduku. JluaeiHas QyHKIUA, ee TpaduK, TEOMETPUUYECKHH CMBICT KO3(h(PHUITMEHTOB.
l'unepOona. KBagpatuunas ¢pyHkuus, ee rpaduk, napadona. KoopauHatsl BepIHbI Tapadbobl,
ock cumMeTpun. Cmenenuvie QYHKYUU ¢ HAMYPATLHLIM nOKazamenem, ux epaguxu. I'padpuku
(GyHKUMI: KOpEeHb KBaJpaTHbIM, KOpeHb KyOuwdeckui, mMonmynb. Mcmosnp3zoBaHue rpadukoB
GYHKIMHA 7151 peIIeHUs] YPaBHEHUN U CHCTEM.

[Ipumepsl TpaduuecKUX 3aBUCUMOCTEH, OTpPAXKAIOUIMX pealbHble IPOLECCH: KolebaHue,
IIOKa3aTeIbHBIA POCT; YUCI08ble PYHKYUU, ONUCBIBAIOUUE IMU NPOYECCHI.

[MapannenbHplii epeHoc TpaMKOB BIOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENLHO OCell.

Koopaunartel. M300pakeHune uyncen TOYKaMyd KOOPIUHATHON MpsIMOM. ['eoMeTpruiecKuii CMBICIT
MOAyJsl uucia. YMCIOBbIE MPOMEXYTKH: HUHTEpBAN, OTPE30K, Nyd. Popmyra paccmosHus
MedHcoy MoUKamu KOOPOUHAMHOU NPAMOIL.
JlexapToBbI KOOPJIMHATHI Ha IJIOCKOCTH; KOOPAUHATHI TOUKU. KoopauHaThl cepeArHbl OTpe3Ka.
dopmysia pacCTOSHUSA MEXKIYy ABYMS TOYKAMHU IUJIOCKOCTH. YPaBHEHUE MPAMOU, YIJIIOBOM
KOX(UITMEHT TPSIMOH, YCIIOBUE MAPAUIETLHOCTU MPSMBIX. Y PaBHEHHE OKPYKHOCTH C IIEHTPOM
B Havajie KOOPAUHAT U 8 000U 3a0aHHOU MOYKe.
I'padmueckas uHTEpHpeTaIus ypaBHEHUN C IByMS NIEPEMEHHBIMU U MX CHUCTEM, HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus

HavanbHble MOHATHS U TE€OPEMbBI T€COMECTPHH.

Bo3nukHOBEHME reOMETPUH U3 TPAKTUKH.

['eomerpuyeckue purypsl u Tena. PaBeHCTBO B TeOMETpHH.

Touka, psAMast ¥ IJIOCKOCTb.

[ToHsiTHE O FEOMETPUYECKOM MECTE TOYEK.

Paccrostaue. Otpesok, nyu. Jlomanas.

Vron. [Ipamoit yrosa. OcTpeie U Tynble yriibl. BepTukanbHble U CMEXHBIE YIJIbl. buccekTpuca
yIJla ¥ €€ CBOMCTBA.

[TapannensHble W Tepecekarommecs mnpsambie. [lepneHauKyJISIpHOCTh MOPSIMBIX. TeopeMbl O
NapajyieIbHOCTH U MEPIEeHIUKYIAPHOCTH NpsiMbIX. CBOWCTBO CEPEAMHHOTO MEPIICHAUKYIIApA K
oTpe3ky. [lepnenauKkyisip U HakJIOHHAS K IPAMO. MHOTOyroabHUKUA. OKPYKHOCTh U KPYT.

Tpeyroabuuk. IIpsMoyroyibHble, OCTPOYIOJIbHBIE, U TYIOYTOJIbHBIE TPEYTOJILHUKU. BbIcoTa,
MearaHa, OUCCeKTpHCca, CPelHss JIMHUSA TpeyrojbHUKa. PaBHOOeApeHHBIE U PaBHOCTOPOHHUE
TPEYTOJIbHUKHU; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBa  TpeyrojdbHHKOB. HepaBeHcTBO  TpeyrosbHuka. Cymma  yrjioB
TpeyrojbHUKa. BHENIHME yTIibl TPEyrojibHUKA. 3aBUCHMOCTb MEXKIY BEJIMYMHAMHU CTOPOH H
YTJIOB TPEYTOJIBHUKA.

Teopema @aneca. Ilomobue TpeyronpHUKOB; Ko3(duuuent momobus. I[IpusHaku mnomodus
TPEYTOJIbHUKOB.

Teopema Iudaropa. [IpusHaku paBeHCTBa MPSMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC, KOCHHYC,
TAHT€HC, KOTAHIE€HC OCTPOro yria NpsIMOYTOJIBHOTO TpeyrojbHuka W yrioB ot 0° mo 180°;
IpUBEIEHUE K OCTpoMy yriy. PemieHue mnpsMOYrojpHBIX TpeyrojJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyJsbl, CBS3BIBAIOIIME CUHYC, KOCHUHYC, TaHI€HC,



KOT@HI€HC OJIHOTO M TOro jke yria. TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB; MPHUMEpPbI HX
MMPUMCHCHUA AJId BBIYHUCIICHUA 3JICMCHTOB TPCYTOJIbHUKA.

3ameuaTebHbIC TOYKH TPEYTOJIbHUKA: TOYKH IMEPECEUCHUS CEPEIMHHBIX MEPICHIUKYIISPOB,
OHCCeKTpHUC, MEeTUaH.

YerbipexyroabHuk. [lapamienorpamM, ero cBoiictBa v npusHaku. [IpsMOyroiabHHK, KBaapar,
poMO, MX CBOWCTBa M MNpHU3HAKU. Tpamenusi, cpenHss JMHUS Tpaneluu; paBHOOEIpEHHAs
Tpaneuus.

MHoroyrojabHnKH. Beimykiible MHOrOyrojibHUKH. CyMMa yIJioB BBITYKJIOIO MHOTOYT'OJIBHUKA.
BrnircaHHBIE M ONMCAaHHBIE MHOTOYTOJIBHUKH. [IpaBuibHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTb U Kpyr. LlenTp, paguyc, nnamerp. [yra, xopaa. Cexkrop, cermeHT. LleHTpanbpHbli,
BIIMCAaHHBIA yTOJ; BEJIMYMHA BIMCAHHOTO Yyria. B3auMmHOE pacnojiokeHue NpsSIMod U
OKPY)KHOCTH, 08yx oOKpyxcrHocmel. KacaTenbHas M CeKylas K OKPYXKHOCTH, pPaBEHCTBO
KacaTeJIbHbIX, MPOBEIECHHBIX U3 OJHON TOUKHU. Mempuueckue cOOMHOUIEHUS 8 OKPYICHOCHIU:
CBOUCMBA CEeKYUWUX, KACAMENTbHBIX, XOPO.

OKpy’>XKHOCTb, BIHMCAHHAs B TPEYTOJbHUK, U OKPYKHOCTh, OINHKCAHHAS OKOJO TPEYroJIbHUKA.
BnucanHble M ONMCaHHBIE YETBIPEXYTONBHUKU. Bnucanunvie u onucammvie OKPYICHOCHMU
NPABUILHO20 MHO20Y20/IbHUKA.

HN3mepenune reoMerpuyeckux BeJuuyMH. JlimHa otpeska. JiMHA JIOMaHOW, IEPUMETP
MHOT'OYT'OJIbHUKA.

PaccrossHre OT TOYKM 10 NpsAMOU. PaccrosiHue Mexay NapaulelbHbBIMU OpsMbIMH. JlinHA
OKPYXKHOCTH, 4uCJIO [|; niuuHa nyru. Bemmuumna yrna. I'pagycHas mepa yriia, COOTBETCTBHE
MEXy BEJIMYUHOM yIia U JJIMHOM yT'H OKPYKHOCTH.

[TonsiTue o momaay miockux ¢uryp. PaBHococTaBieHHbIE U paBHOBETUKNE (DUTYPBI.

[Mnomane mnpsMoyroneHuka. [lmomanas napamienorpaMMa, TPEYrOoJbHUKA W Tpamleluu
(ocHoBHBIE (hopMyIIbI). DOPMYIIBI, BEIpAXKAIOIIUE TUIONIA/Ib TPEYTOJIbHUKA: YepEe3 1BE CTOPOHBI U
YTOJI MEXIy HUMH, uepe3 nepumemp U paouyc 6NUCAHHOU OKpydcHocmu, ¢opmyna I epona.
IInowaow uemvipexyeonvnuxa. Ilnomans Kpyra ¥ miomaab CEKTopa.

CBs13b M@Ky TUIOIIAISIMU TIOJOOHBIX QUTYD.

Dnemenmol 102UKU, KOMOUHAMOPUKU,CIAMUCIMUKU U MEOPUU 8EPOAMHOCHEN
Joka3zareiabcTBo. OnpeneneHus, J10Ka3aTeIbCTBA, aKCHOMBI U TEOPEMBbI; CIeACTBUA. Heobxoodumvle u
docmamounvle ycrosus. Kontprpumep. JlokazarenscTBo oT nmpoTuBHOro. [Ipsmas n oOpaTHasi TeOpeMBI.
Ilonamue 06 akxcuomamuke u aKCUOMAMUYECKOM NOcmpoeruu ceomempuu. Ilameiii nocmynram Jexiuoa u
€20 UCmopusl.

MHo:kecTBa U KOMOMHATOPUKA. MHodicecmeo. Dnemenm MHOdCcecmsd, noomMHoxcecmso. Obvedunenue u
nepecevenue MHoxcecms. [luacpammol Jinepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: TIepedop BapUaHTOB, MPABUIIO YMHOKCHHS.
CraTucrtuyeckue aaHHble. [IpencraBneHne AaHHBIX B BUJe Tabmul, auarpamm, rpaduxon. CpenHue
pe3ynbTaToB u3MepeHuid. [IoHaTHe 0 CTATUCTHYECKOM BBIBOJIC HA OCHOBE BEIOODKH.
[TonsiTre 1 MpUMEPHI CITyYalHBIX COOBITHM.
BepositHocTb. YacToTa COOBITHS, BEPOSITHOCTh. PaBHOBO3MOXKHBIE COOBITHS U TMOJCYET UX BEPOSITHOCTH.
[IpencraBneHue 0 TeOMETPUIECKON BEPOSITHOCTH.
HTOroBblii KOHTPOJIbLHBIN TECT.
[Tporpamma yueOHOTO Kypca COIEP>KUT TPU MOIYJIS:
«Anzeopan(l u 2 wacmu), «I'eomempus»(lu 2 uacmu), «Peanvnas mamemamuxay.

B monpyJie «Anredpa» oTpabaTbIBaroTCsS HAaBBIKH pelleHus anredpandeckux 3aganuii 1 yactu KUM
OI'D. Dro 3amaHust ¢ BRIOOPOM OJHOTO OTBETA M3 YETHIPEX MPEMIOKCHHBIX BapHaHTOB, C KPaTKUM
OTBETOM M Ha COOTHECEHHE, C 3alUCBIO pelieHus. B aToM O10ke mpoBepsieTcs BIaJCHUE OCHOBHBIMH
QITOpUTMaMH, 3HAHHE M TOHMMAaHHE KIIIOUEBBIX DJIEMEHTOB COJIep)KaHUs (MaTeMAaTUYECKUX MOHSITHM,




UX  CBOMCTB, NPHEMOB pEIIEHMs 3ajad M Ip.), YMEHHE IOJb30BATHCS MATEMAaTHYECKOH 3aIlUChIO,
IIPUMEHSTh 3HAHUS K PELICHUI0 MAaTeMaTHYEeCKUX 3a7ad, HE CBOJAUIMECS K NPSIMOMY IPUMEHEHHUIO
aJIrOpUTMA.
3ajlaHus 2 yacTH HampaBieHbl Ha IPOBEPKY BJaJE€HUS MaTepUaJOM Ha IOBBIILIEHHOM ypoBHE. Mx
Ha3zHadyeHue — AudQepeHpoBaTh XOPOLIO YCIEBAOIUX MIKOJIBHUKOB 110 YPOBHIM MOJTOTOBKH, BBISIBUTh
HauOoyiee TMOJTOTOBJICHHYIO YacTh BBITYCKHHKOB, COCTABISIONIYIO IOTCHLIUANbHBIH KOHTUHIEHT
NpOQMIBHBIX KJIACCOB. OTHU 4YaCTH COJEpKaT 3aJaHMsl IMOBBIIIEHHOIO YPOBHS CIIO)KHOCTH, KOTOpBIE
HaIpaBJIEHbI Ha IPOBEPKY TAKUX KAYECTB MAaTEMATUUYECKOM IMOATOTOBKH BBIITYCKHUKOB, KaK:
- YBEpEHHOE BIajicHue (HOPMaIbHO-ONEPATUBHBIM AIreOpandecKiM anmnapaTom;
- YMEHUE PpELIUTh IUIAHUMETPUUYECKYIO 3aJady, IPUMEHSS pa3jIUM4Hble TEOPETUYECKUE 3HAHUS
Kypca reoMeTpuu;
- YMEHUE PEIINTh KOMIUIEKCHYIO 3aJauy, BKJIIOYAIOUIYI0 B ce0sl 3HAaHUS U3 Pa3sHBIX TEM Kypca;
- YMEHHE MaTeMaTU4YeCKH I'pPaMOTHO M SICHO 3alMCaTh pEIIeHUE, NPUBOJASA MPU 3TOM HEOOXOIUMbIE
MOSICHEHUS 1 00OCHOBAHMS;
- BJIaJICHUE IIMPOKUM CIIEKTPOM NIPHUEMOB U CIIOCOOOB pacCy XKICHHM.

Monayab «I'eomerpus» coxepxut reomerpuueckue 3amaun 1 gactu KMM OI'D. B stom Onoke
MIOBTOPAIOTCS OCHOBHBIE T€OMETPUYECKUE CBEJICHUS, U OTPa0aTHIBACTCA HABBIK PEILIEHUS N€OMETPUYECKUX
3az1ad.
3ajaHMsl 4acTW 2 HampaBJeHbl Ha IPOBEPKY YMEHHUS pellaTh IUIAHUMETPUUYECKYIO 3aJady, HPHUMEHss
pa3auyYHbIE TEOPETHUYECKHE 3HAHUSA Kypca TIE€OMETPUHU; YMEHHUs MaTeMaTU4eCKd TIPaMOTHO U SCHO
3aIlMCBIBATh PEIIEHHUE, IPUBOJS IPU 3TOM HEOOXOANUMBIE MOSCHEHUS U 0OOCHOBAHUS; BJIAJCHUE IIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUH.

Mopnyabs «PeanbHasi maremMaTHmka» cofepxuT 3agaun 1 gactu KUM  OI'D. IIpakTuxo-
OPHEHTUPOBAHHBIC 3a/1aHUS TOAYEPKHUBAIOT BXKHOCTh OCBOCHMSI TAKUX MAaTEMAaTUYECKUX KOMIETEHIUH, KaK
yYMEHHUE PUMEHSTD 33JJaHNs B IPAKTUYECKOM )KU3HU U B CMEKHBIX 00J1aCTAX.

HTorosoe 3aHsiThe IpeanosaracT NpoBeleHNE KOHTPOJIbHOIO TECTa IO MaTepuanaM B Gopme

oro.

Metoanyeckuii KOMMeHTapuii. 3aHATHS MO KaXIOW TEeMe IesIecoo00pa3HO pa30MBaTh HA ATaIlbl
(6mokm). Kaxnmas TemMa HauMHAeTCsl C TOBTOPEHUS OCHOBHBIX TeopeM M (QopMyl, a Takxke
pPacCMOTPEHUS HOBBIX, HE BXOJSIINX B OCHOBHYIO MPOTpaMMy, HO HEOOXOJAUMBIX MPHU PEIICHUH psija
3a7a4y Ha JK3aMeHe. Beigensiercs mepBbiii 010k «OCHOBHBIE cBeAeHUs». i KOHOMHHU BpEeMEHU
WCIIONIB3YIOTCS TaOMHIBl (pa3gaTOUHBIM Matepuan) ¢ (opMmyjaMd W PUCYHKAaMH, OIOPHBIC IUIAKaThI,
clanaoBas Mpe3CHTALUS.

Bropoii 650k «Pemraem BmecTe» mpenmonaraetT pa3doop pEemIeHHi OMOPHBIX JIEMOHCTPAIlMOHHBIX
3a/la4, HCIONB3YIOIIUX OCHOBHBIC TEOpEeMBbI U (DOPMYNBI JAHHOTO pa3liela W pelraeMble pPa3HbIMU
croco0amMu, MOBTOPSIETCSI aITOPUTM PEIICHUS 3a7ad M0 TeMe. YUUTENIeM YJEsIeTCsl Cephe3HOe BHUMAHHE
pa300opy TUMMMYHBIX OMIMOOK B XOJ€ PEIICHUs 3a/IaHus, a TAKXKE 3alMCH OTBETA B DK3aMEHAIIMOHHBIN OJaHK.
Pematorcst 3amanus w3 yactu 1 9K3aMEHAIIMOHHOW pabOThI ¢ BHIOOPOM OJHOTO OTBETa W3  YETHIPEX
MPEAJIOKEHHBIX BAPUAHTOB, C KpPAaTKUM OTBETOM M HAa YCTAHOBJIEHUE COOTBETCTBUS MEXIY
00BEKTaMHU JIByX MHOYKECTB.

3aHsATHE MPOJOIIKACTCS PEHICHUEM 3a/1ad TPYINaMUd U CAMOCTOSITEIbHBIM pElICHUEM. DTO OJIOKH
«Pemaem B rpynnax» u «Pemaem camu». B Xome pemieHus 3agay peKOMEHIYETCS MPUICPKUBATHCS
npuHiuna «OT IpOCTOTo K CI0KHOMY» MO pyKOBOJCTBOM YUUTEJS.

VYuutenp MOXET CIUIAHUPOBAaTh YPOKM TMAapHOM paboThl, T/A€ ydamuecs TOTOBATCA K
CaMOCTOSITETIFHON U KOHTPOJIBHOM paboTe, 3a4eTy, 3alIUTe TPOSKTa.

YuuTtento He0OXOAMMO TMOOMPATH CTPEMIICHUE YYaIlluXcs padoTaTh B MHAWBUIYATLHOM DPEXKHUME.
Ha Bcex Tumax 3aHSITHH YYUTENIO CIEAYET MOMACPKUBATH AKTHUBHBIA JHAJIOr C yYAlIUMUCA. YUYUTEIb
CHUCTEMATHYECKA OCYIIECTBISET MOHHUTOPUHT JOCTIDKCHHsI 00s3aTelIbHBIX pPe3yJbTaTOB OOydYeHHS,
CBOEBPEMEHHO OCYIIECTBISET KOPPEKIUIO 3HAHUHN YUaIXCsl.

Annapam Konmpoans.

B nmnpomecce ocBoeHHMS yyalIMMUCSA KaXIOTO MOAYJIS Kypca MPEayCMOTPEHO MpPOBEICHUE
TPEHUPOBOYHBIX TECTOB U CaMOCTOSITEIIbHBIX pa0OT, MO3BOJISIIONIUX IMPOBOJAUTH TEKYIIMH U TEMAaTHUECKHUI



KOHTPOJIb 3HAHUM U yMEHUU ydamuxcs. B KoHIle m3ydeHus Kypca MpOBOJUTCS HUTOTOBask KOHTPOJIbHAS
pabora.

TpeHnpoBOYHBIE TECTHI U CAMOCTOSITENIbHBIE Pa0OThI, HAIlEJICHHbIE Ha MTPOBEPKY 3HAHUI OCHOBHBIX
TEOPETUYECKUX CBEJIECHUMN, OLICHMBAIOTCS  «3a4yT€HO» (NP YCIOBHM BBIIOJIHEHUH HE MeHee 75%
MpeIIOKEHHBIX 3a/llaHui) WM  «He 3auTeHo». MToroBas KOHTpojbHas paboTa COCTaBISETCA IO
matepuanam B (opme OI'D. Ilpu coctaBieHUM pabOTHl yUUTENIh MOXKET HCIOJIb30BAaTh MaTepHalbl U3
CITMCKA JIUTEPATyphl, PEKOMEHJOBAHHbBIC [ OpraHU3aluy NoAroToBku Kk OI'D.

OCYH_IGCTBIIGHI/IG KOppCKIUn 3HaHUHU ydamuxcss MpOBOAUTCA HA OCHOBAHMM MOHUTOPHHIA
OTCJIC)KUBAHUS PE3ybTaTOB oOydeHUs. B TeueHne u3yueHus JAHHOTO AJIEKTHUBHOTO Kypca 3aIlOJIHAETCS
TabIuIa, B KOTOPOH COJEPIKATCS Pe3yJIbTaThl BHIMOJIHEHHS TECTOB U CAMOCTOSTENLHBIX paboT. [IprumepHbIit
BapUaHT 3arOJHEHUS TaOIHIIBI U KpaTKHe 0003HAYCHUS TIPEATIOKEHBI HIKe (Tabmuma 1).

Tabmuma 1.
Ne Ha3Banue (Tembl) MOaY IS0 KoanuecTBO W3 Hux
1acoB TEOpHUsl | MPaKTHUKA
1. Anrebpanueckue 3a1aHusi 6a30BOr0 YpOBHS 7 4 3
2. I'eomeTrpuueckue 3agaun 6a30BOT0 YPOBHS 3 1 2
3. PeanpHas maTemarnka 3 1 2
4, 3aaHKs OBBIIEHHOTO YPOBHS CII0KHOCTH 3 1 2
5. Hrorosoe 3anstue 1 - 1
OO111ee KOJIMYECTBO YacoOB 17 7 10

Monayasb 1. Ancedpauueckue 3adanusn 6a306020 ypogus.

BBenenue: nens u coaepxkanue yueOHoro Kypea, popmsl KOHTpoJisi. OOBIKHOBEHHBIE U JIECATHUHbIE
npobu. CrangaptHeiii Buj yucia. OKpyriieHne U cpaBHEHHE 4ucell. bykBeHHbIe BhIpaxkeHus. OO0mactb
nonmycTuMblx 3HadeHud. dopmynbel. CteneHb ¢ 1enbIM TMoKazaTeneM. MHorouwieHsl. [IpeoOpa3zoBanue
BhIpaXeHUH. Pa3nokeHne MHOTOYJICHOB Ha MHOXUTenu. AunreOpamdeckue npobu. CokparieHne
anredpandeckux npobei. [Ipeobpa3zoBanus parmoHAIBHBIX BeIpaxkeHu. KBagpaTHeie kKopHU. JInHelHbIE 1
KBazipaTHbIe ypaBHeHUs. CucreMbl ypaBHeHU. HepaBeHCTBa ¢ 0JHON EPEMEHHON U CUCTEMBI HEPABEHCTB.
Pemenne kBagpaTHbIX HepaBeHCTB. [locienoBaTenbHOCTH M Hporpeccuu. PexyppeHTHble (OpMYIIBI.
3aznaqu, permaeMble ¢ IOMOLIBIO IPOIPECCUI.

Uucna Ha koopauHaTHOU npsiMoi. [IpencraBneHue pemieHuid HEPABEHCTB M UX CHCTEM Ha KOOPAWHATHOU
npsmoil. @yHkiuu U rpapuku. OCOOCHHOCTH PACHONOXKEHUS B KOOPAWHATHON IUIOCKOCTH TIpauKOB
HEKOTOpBIX (YHKIHMH B 3aBUCHMOCTH OT 3HAU€HUSl MapaMeTpoB, BXOAAIIUX B (HOpMyIsbl. 3aBUCUMOCTH
MEX/y BEIMYMHAMH.

Monyasb 2. I'eomempuueckue 3a0auu 6a306020 ypoGHs.

TpeyroibHHUKYM, YETBIPEXYTOJBHUKU. PaBEHCTBO TPEeyrojabHUKOB, mojodue. Dopmynbl IUIOMIAIN.
[IponoprmonansHbie OTpe3Ku. OKPYKHOCTH. YTJIbI: BIMCAHHBIC U LIEHTPAJIbHBIE.

Monyab 3. Peanvnaa mamemamuxa.

[Ipouentsl. CocTaBieHuEe MaTEMATHYECKOM MOJENM 10 YCIOBHIO 3aJayd. TEKCTOBbIE 3aJaud Ha
MPAKTUYECKH pacueT. UTeHne rpadukoB U quarpamm. DIEeMEHThl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH
BEpPOSITHOCTEH. BhiparkeHne BenmnuuHbI 13 HOPMYJIBI.

3adanusn noGvIIEHHO20 YPOBHA CTLOIHCHOCHU.

[IpeoOpa3oBanusi anreOpanyeckux BbIpaXEHUH. YpaBHEHUs, HEPABEHCTBA, CUCTeMBI. MccnenoBanue
dbyuknuu U moctpoeHue rpaduka. Kycouno-zamanuele ¢GyHkuuu. IloctpoeHue rpadukoB ¢ MOIYJIEM.
3amaun Ha ABWKCHHE. 3a/1auydl Ha CMecCH, CIuiaBbl. CIIOJKHBIE TPOIEHTHL. 3a/ladl Ha COBMECTHYIO padoTy.
3amaHus ¢ TapamMeTpoM: HccienoBaHue TpadukoB (GYHKIMHA, pElICHWE YPAaBHCHHH W HEPABEHCTB C
rnapamMeTpoM. 3HaKM KOPHEW KBaJpaTHOrO TpexwieHa. PacmosiokeHue KOpHEHl KBaJpaTHOTO TpeXuieHa.
[Tapametpsr &, b, C 1 KOpHH KBaAPaTHOTO TpexwicHa. [ eoMeTpUUeCcKIe 3a1a4H.

Hmozosoe 3anamue. 11poBeeHne UTOrOBOrO KOHTPOJIBHOIO TECTA



KajiennapHo-reMaTu4eckoe MJIaHUPOBaHNe

Ne
3aH bl Tema 3anaTHs Aara
AT Teme [Inan ®dakT
Mopyas 1. Anredpanyeckue 3axanus 6a3080ro yposns (13 yacos)
Buviuucnenus (1 uaca)

1 1 OOBIKHOBEHHBIC U JecSITHUHBIC qpoou. CTaHIapTHEIN BUJI

ymcya. TpeHupOBOUHbIE BAPUAHTHI.
Ypaenenus u nepasencmea (2 uaca)

2 1 JIuneliHble ¥ KBapaTHbIC ypaBHEHUs. JIMHENHbIEC U
KBaJIpaTHble HepaBeHCTBA. CHCTEMbl HEPABEHCTB.

3 3 Tpenuposounvie éapuanmul. Camocmosmenvras paboma.

Koopounamnas npamas. I'pagpuxu (2 uaca)

4 1 UYwucnia Ha KoopauHATHOU TIpsiMoit. [IpencraBinenue pemeHmi
HEPaBEHCTB U UX CUCTEM Ha KOOPAUHATHOM IIPSIMOM.
I'padpuku pyHkIMit 1 BX cBOMcTBA. TPEHUPOBOYHBIC
BapHAHTEHI.

Anzeopauueckue evipaxcenusn(l uac)

S) 1 MHorounensl. Anredpandeckue 1pooH, CTETIEeHH.
JonycTrumMble 3HaYEHUSI IEPEMEHHOU. 1peHupogounvie
sapuanmol

Hocneoosamenvnocmu (2 uaca)

6 1 Yucnosbie mocnenoBaTenbHOCTH. [Iporpeccun.
TpenupoBouHbie BapuaHThl. CaMoCcTOsITeNIbHAS padoTa.

7 1 Obobwarowuii mecm mooyns «Aneedbpa» 6a308020 ypoeHsi.
Moayan 2. 'eomeTpuyeckne 3a1auu 6a30Boro ypoBHsi (3 4acoB)
Iloocuem yznos. Ilnowaou ¢uzyp (3 uaca)

8 1 Tpeyronbauk. YetbipexyroabHUK. OKpy>KHOCTb.
OKpY>KHOCTb U KpYT.

9 2 Tpenuposounvie éapuanmul. Camocmosamenvras paboma.
Buvioop eepnvix ymeeprncoenuii(1 uac)

10 1 TpenupoBouHbie 3aganust. OO0OIIAIONIHIA TECT MOTYJIs
«I"eomeTpusi» 6a30BOr0 YpPOBHSIL.

MoayJsb 3. PeanbHas maTemaTnka (3 4acoB)
I'pagpuxu u ouazpammot. Texcmoeswie 3adauu (3 uaca)

11 1 Urenue rpaukoB U quarpamm. TeKCTOBbIE 3aaun Ha
MIPAKTUYECKUI pacyer.

12 3 Tpenuposounvie éapuanmul. Camocmosamenvras paboma.

Peanvnaa nnanumempusn. Teopus eepoamuocmei (1 uaca)

13 1 Pemenue 3a1au npakTHUECKOM HANIPaBIEHHOCTH. DJIEMEHTBI

KOMOMHATOPUKHU U TEOPUHU BEPOSTHOCTEH.
Monayasb 1 u 2. 3a1aHusi NOBBILIEHHOT0 YPOBHS CJI0KHOCTH (3 4acoB)

26 1 [IpeobpazoBanus anreOpandeckux BHIPAKEHUNA. Y paBHEHHUS,
HEPAaBEHCTBA, CUCTEMBI.

28 3 UccnenoBanune GyHKIUH U TTIOCTPOCHUE rpaduka. 3a1aHus C
napaMmeTpoM. TeKCTOBbIE 3aaUH.

32 7 I"'eomeTpuyeckue 3axaun




No
No zansTis B Hata
3aH Tema 3angaTus

ST Teme ITman dakt

HNrorosoe 3ansiTue (luaca)

17 1-3 HUmoecoswiii mecm

CITHCOK PEKOMEHJIYEMOH JIHTEPATYPbI

1. VueGuuku: Mopakosuu A.I. u jap. «Anrebpa7», «Anrebpa8», «Anredpad». Yacts.V4eOHUK.
YacTtb 2. 3amauguk. M. : MHeMoO31Ha

2 . Jlunaktuueckue Marepuansl: Anexcanaposa JI.A. Anre6pa 7, 8, 9. CamocrosTensHble paboThl. M.
: MHeMo3uHa

3. Anekcanaposa JI.A. Anre6pa7, 8, 9. KonrposnsHsie paboTsl. M.: MHeEMO31HA

4 _ Mopnxosuu A.T'. Anrebpa, 7 -9.Tectsl. MHeMO3KHA

5 . Meroaunueckue Marepuanbl: MopakoBud A.I'. Anrebpa, 7 -9. Meromuueckoe mocobue s
yuurenend. M.: MueMo3uHa

6 . J1.C.Aranacsn u ap. «'eomerpust 7 — 9» YueOuuk. M. : [IpocBelenue

7/ . H.B. Mensuukosa. I'eomerpus 7, 8, 9. KontponsHsle padoTsl. M.: Dk3amen, 2014

8. A.B. ®apkos. TecTsl o reomerpuu 7, 8, 9. Dk3amen, 2014

O.H.B. Mensuukopa, I''A. 3axapoBa. JlujakTuueckue MaTepuanbl 1Mo reomerpun 7, 8, 9. M.:
Oxk3ameH, 2014

10. [Tpobnemsr peanuzaiun ®I'OC npu oOyyeHMH MaTeMaTHKe B OCHOBHOM M CTapIiel
001eoOpazoBaTelbHON 1TKOJIE: MOHOTpadus / KouiekTuB aBTopoB: MBanrok M.E., Jlummnuna
B.B., Makciotun A.A. — Camapa: uzg-so OOO «Ilopto-ipunt», 2014 — 338c.

11. TpenupoBouyHbIEe MaTepHraibl Jjisl ToAroToBKU kK [ MMA o maremaruke-2014: nunakTuyeckue
marepuansl / coct.. A.A. Makciorun, HO.H. Henenko, T.II. IllanoBamosa. Camapa: OOO
«M3marensctBO Ac I'apa», 2013. 142c.

12. TpenupoBouHble MaTepuaisl 1 noArotoBku kK I'MA no marematuke-2015: nunakruyeckue
Matepuaisl / coctT.: A.A. Makctotun, F0.H. Henienko. - Camapa: , 2014. 140c.
13. A.A. Makciotud. MaremaTnka-9. YueOHOoe mocoOMe I MOJATOTOBKH K BBIITYCKHBIM

9K3aMeHaM 3a 9 Kjacc M BCTYNUTENbHBIM SK3aMEHaM B JIUIEH, TMMHAa3ud, MaTeMaTHYecKue
knaccsl. Camapa, 2007.-422¢

14. I'MA - 2015: Maremaruka: 9-i xnacc: TpeHUpOBOYHbBIC BapUAHTHI AK3aMEHAIIMOHHBIX padoT
JUIS TIPOBEJICHUS TOCYJAapCTBEHHOW WTOTOBOWM aTTeCTallid B HOBOW (opme / aBT.-COCT.
E.A.bynnmosuy, JI.B. Ky3nenosa, JI.O. PocnoBa u ap. — Mocksa: ACT: Actpens, 2014

15. Marematuka. 9 kimacc. IlogroroBka k I'MA. 3amanus ¢ mapameTpom: TEOpHUs, METOJIUKA,
ynpaxHenus u 3anaud. / [lox pex. @.®. JIsicenko, C.1O. KymnabyxoBa. — PocroB — Ha [lony,
Jleruon, 2014

16. Marematuka. 9 kmacc. A - 2015. Tpenaxep Ui MOATOTOBKM K 3K3aMeHy. Aunre0pa,
reOMETPHS, peabHasi MaTeMaThuKa: yueOHo-meroandeckoe mocodue. / Ilox pex. ®@.D. JIviceHKo,
C.IO. KynabyxoBa. — PoctoB — Ha [lony, Jlernosn, 2014

17. Maremaruka. 9 kmacc. Temaruueckwe TecThl st moaroroBku k ['MMA-2015. AnreOpa,
TEOMETpHSI, TEOPUsl BEPOATHOCTEH M craThcThka: / ydeOHOo-MeToaudeckoe nocoodue. / Iox pen.
@.®. JIsicenko, C.1O. KynaGyxoa. — PocroB — Ha lony, Jlernon, 2014

18. Maremaruka. 9 kinacc. [logroroBka k OI'D -2015. YueOHO-TpEHUPOBOUYHBIE TECTHI IO HOBOM
nemosepcuu / [lox pen. @.D. JIsicenko, C.1O. Kynadyxosa. — PoctoB — Ha Jlony, Jlernon, 2015

19. OI's ('NA-9). MaremaTtuka. OCHOBHOW TOCYJapCTBEHHBIN 3K3aMeH. Teopusi BEpOsITHOCTEH
U 37eMeHThI cTatucTuku / A.P. Pa3anosckuii, JI.I'. Myxun. — M.: U3natensctBo «Ok3amen», 2015

20. OID (TMA-9) 2015. Maremaruka. 3 moayas. OCHOBHOM rocyaapcTBEHHBIH sk3ameH 30
BAapUaHTOB THUMOBBIX TeCTOBBIX 3amanuii / Smenko W.B., IecrakoB C.A. u ap. — M.:
NznparenscTBO «OK3aMen», uzgareasctso MITHMO, 2015.




21.  HWwurepHer pecypcesl s noarorosku k FTMA
®denepanbHbI HHCTUTYT NeAarornueckux umepenuit (GUITN)
www.fipi.ru
http://www.gotovkege.ru.html
http://www.AlexLarin.ru.html

IHOYPOYHOE IIVTAHUPOBAHUE

9-A KJIACC
YR s Hata
3aH TeMe Tema 3ansaTus
ST [Inan daxt
Moayasb 1. AnredOpanyeckue 3aganus 6a308oro yposHs (13 yacoB)
Botuucnenus (1 uaca)
1 1 OOBIKHOBEHHBIE U JIeCATHYHBIE 1po0H. CTaHAapTHBIN BUJ 10.09
ymcya. TpeHupOBOUHbIE BAPUAHTHI.
Ypaenenus u nepasencmea (2 uaca)
2 1 Jlunelinbie U KBaJipaTHBIC ypaBHEHUs. JIMHEHHBIC U 24.09
KBaJIpaTHbIe HepaBeHCTBA. CHCTEMBI HEPABEHCTB.
3 2 Tpenuposounsvie apuanmoi. Camocmosmenvras paboma. 08.10
Koopounamnas npamas. I'pagpuxu (2 uaca)
4 1 Uucna Ha KoopAMHATHOM NpsiMou. [Ipencrasienue pemeHuin
HEPaBEHCTB U UX CUCTEM Ha KOOPJIWHATHOMN MPSIMOM. 22.10
I'paduku Gynkuumit 1 ux cBoiicTea. TpeHUPOBOYHBIE
BapHAaHTBHI.
Anzedpauueckue sviparxcenusa(l yac)
5 1 Mmuorowiensl. Anredpandeckue ApooH, CTETICHH.
JlonycTumble 3Ha4eHUsI IEPEMEHHOU. Tpenupogounbvie 12.11
sapuanmol
Iocneoosamenvrnocmu (2 uaca)
6 1 UYucnossle nocneaosarenbHocTu. [Iporpeccun. 26.11
TperupoBouyHbie BapuaHThl. CaMocTOsITENhHAS padoTa.
7 2 Obodwarowuti mecm mooyns «Aneedpay 6a308020 ypoasHsi. 10.12
Monayasb 2. 'eomeTpuyeckue 3aa4yn 6a30Boro ypoBusi (3 4acoB)
IToocuem yznos. Inowaou guzyp (3 uaca) 24.12
8 1 Tpeyronbauk. YeTbipexyronbHUK. OKpYKHOCTD.
OKpy’>KHOCTb U KpYT.
9 2 Tpenuposounsvie sapuanmoi. Camocmosmenvras paboma. 21.01
Buvioop eepnvix ymeeprncoenuii(1 uac)
10 1 TpenupoBounsie 3aaanus. OO0OIIAONTUN TECT MOTYIIS 04.02
«I"eomeTpus» 6a30BOTO YPOBHSIL.
Moayan 3. PeasbHasi MaTemaTuka (3 4acoB)
I'paguxu u ouazpammut. Texcmoeswie 3adauu (3 vaca)
11 1 Urenue rpadukoB u nuarpamm. TeKCTOBBIC 3a7a4H HA 18.02
IIPaKTUYECKHUM pacyer.
12 3 Tpenuposounsvie sapuanmosi. Camocmosmenvras paboma. 04.03



http://www.fipi.ru/
http://www.gotovkege.ru/demos.html
http://www.gotovkege.ru/demos.html

3aH No sausrus B Tema 3ansaTus Aara
ST Teme ITman dakt
Peanvnaa nnanumempusn. Teopus eeposmuocmei (1 uaca)

13 1 Pemenue 3amau nmpakTuyeckoi HampaBieHHOCTH. DineMenTsl | 18.03

KOMOMHATOPHUKHU M TEOPUHU BEPOSTHOCTEH.
Moayanb 1 u 2. 3a1aHusi NOBBINIEHHOTO YPOBHS CJI0KHOCTH (3 4acoB)

26 1 [IpeoOpazoBanus anredpandeckux BeipakeHuil. Ypapaenus, | 08.04
HEPABEHCTBA, CUCTEMBI.

28 3 UccnenoBanue ¢pyHKINUK U TocTpoeHue rpaduka. 3amanus ¢ | 22.04
napameTpoM. TeKCTOBbIC 3aJa4H.

32 7 ['eomeTpuueckue 3a1aun 06.05

HNrorosoe 3ansitue (1uaca)
17 1-3 Umoeoswiii mecm 20.05
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