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COJEPXKXAHME YYEGBHOI'O IIPEIMETA

HarypaabHble yucia

ApubdmMernueckne JEUCTBHSI C MHOTO3HAYHBIMH HATYpPaJIbHBIMH 4YHUCIaMU. YHUCIOBBIC BBIPAXKECHHS, TMOPSIOK JACHCTBUH,
UCII0JIb30BaHUE CKOOOK. M crionb30BaHuE MPU BBIYMCICHUAX NEPEMECTUTEIBHOIO U COYETATEIIBHOIO CBOMCTB CIOKEHUS U YMHOXEHUS,
*pacrpeneauTenbHOr0 CBOMCTBAa yMHOKEHHS. * OKpyTIIeHne HATYpalbHBIX YHCET.

Jlenutenun W KpaTHbIE 4Yuciaa; *HauOONbIIMKA OOIIMKA JEeNWTeNlb W HauMeHbllee oOliee KpaTHoe. JleaumMocTb CyMMbl U
npousBeaeHus *. Jenenue ¢ ocTaTkoM.

Apodu

OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO Jpo0OU, cokpaiieHue Apodeit. CpaBHEHHE U yops0YMBaHue Apooei. Pemenne 3amau
Ha HaXO0XJEHHUE YacTH OT LIeJIOT0 U 1IEJIOro Mo ero yactu. [[poGHoe uucio Kak pe3ynbrar aenenus. [IpeacraBnenue AecsITUIHON JpoOu B
BUJI€ OOBIKHOBEHHOM APOOM M BO3MOKHOCTH MPEJCTaBICHUS OOBIKHOBEHHOW ApoOM B BHUJIE ACCATUYHOW. JlecaTuuHblie apobu u
MeTpHuYecKasi cucteMa Mep. ApudMeTrnuecKke NeUCTBHS U YUCIOBBIC BHIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

Otnomenue. Jlenenue B 1aHHOM OoTHOIIEHUH. *Macmtab™, mponopuus. [I[pumMenenre nponopiuii mpu pernieHuu 3aaad.

[Tonarue npouenta. BerunciieHre NpoLEeHTa OT BEJIMUYUHBI U BEJIMYUHBI IO €€ MPOLEHTY. BblpaxeHne NMpoueHTOB JeCATUUHBIMU
npoosimu. Pemenne 3a1a4y Ha MpoLeHTHl. BeipaXkeHre OTHOLIEHUS BEIUYUH B MPOLICHTAX.

IHonoxkuUTEIbHBIE M OTPULIATEIbHBIE YHCJIA

[TonoxwurenbHple U OTpHULAaTeNbHBbIC yncia. Llenpie uncna. *Mogynp ymcna, reoMeTpuueckas HMHTEpPIpeTanus MOIYJs uducia*.
N300paxxkenne yncen Ha KOOPAUHATHOM NMPsAMOM. *UKMCIIOBbIE IPOMEXKYTKH *.

CpaBHeHue uucen. ApudmMeTnuecKre I1eUCTBUS C MOJ0KUTEIbHBIMU U OTPULATEIbHBIMUA YUCIAMH.

[IpssMmoyronbHast cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauWHAThl TOYKM Ha IMJIOCKOCTH, abcumcca U opauHaTa. [loctpoenue
TOYEK U PUryp Ha KOOPAUHATHOM MIIOCKOCTH.

bykBeHHBbIEe BBIpaKeHU

[Ipumenenue OyKB Jig 3allMCH MaTeMaTUYECKUX BBIpaKEHUW u TpenioxxkeHuil. CBoHCTBa apudmeTHuecKux AercTBUIL.
*ByKBEHHBIC BBIPAKCHUSI U YHUCIIOBBIEC MOJCTAHOBKU.* ByKBeHHbIE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTa. DOpMyIIbI;
dbopmyIIbl IepUMeETpa 1 IO MPSIMOYTOJIbHUKA, KBajlpaTa, *o0bEMa mapasienenumeaa u kyoa*.
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Pemenne TexcToBBIX 3amad apudmMeTruueckuMm crocoboMm. *Pemenue normdeckux 3amad. Pemienume 3amau mepebopom Bcex
BO3MOYHBIX BAPUAHTOB. *

Pemenne 3amad, conxep)kallux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYHUHBI: CKOPOCTh, BPEMsI, PACCTOSHHE; LEHA, KOJIWYECTBO,



CTOMMOCTD; MTPOU3BOAUTEILHOCTD, BpeMsi, 00bEM paboThl. EAMHUIIBI U3MEpEHHUs: MacChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXIY €IUHUIIAMU U3MEPEHUS KaXKIO0W BETUYUHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOLIEHUEM, ITPOMIOPIIMOHATLHOCTHIO BEIMYUH, POIIEHTAMU; PEIIICHUE OCHOBHBIX 3aj1a4 Ha Ipo0Ou
Y TIPOLICHTHI.

*O1eHKa ¥ IPUKUIKA, OKPYTIICHHE pe3yibTaTa ™.

*CocraBieHrne OYKBEHHBIX BBIPAKEHUHN IO YCIOBUIO 3aa4u *.

[IpeacraBnenre NaHHBIX C MOMONIBIO Tabmuil U auarpamm. CTosi04yarble quarpaMMbl: YTEHUE U NOCTpoeHUE. UTeHue KpyroBbIX
JUarpaMM.

Harusanas reomerpus

Harnsnuele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, NpsiMasi, OTPE30K, Jyd, YroJ, JIOMaHas, MHOTOYIOJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJILHUK, OKPYKHOCTh, KPYT.

*B3zanMHOe pacrnojio)keHHe ABYX MPSMBIX Ha IUIOCKOCTH, MapajielbHble NpsMble, MEepHEeHIUKYISIpHbIE MpsiMble *. M3mepenue
PACCTOSIHHI: MEXIY ABYMSI TOUKAMH, OT TOUKHU 10 MPSIMOi; JJIMHA MaplIpyTa Ha KBaAPaTHOM CETKE.

HN3mepeHne W MNOCTPOCHWE YIJIOB C TMOMOIIBIO TPaHCHOPTHPA. BHABI TPEyroJbHUKOB: OCTPOYTOJbHBIN, MNPSIMOYTOJbHBIM,
TYHOYTOJbHBIN; paBHOOEIPEHHBIN, PABHOCTOPOHHUHN. UeThIPEXYTONBHUK, MPUMEPHI YETHIPEXYTONBHUKOB. [IpsSIMOYroibHUK, KBaapar:
UCIIOJIb30BAaHUE CBOWMCTB CTOPOH, YIJIOB, auaroHaneil. *M3o0pakeHne reoMeTpuyeckux GUTYp Ha HEJIWHOBAaHHOW Oymare ¢
WCIIOJIb30BAaHUEM ITUPKYJIS, TUHEHKH, yTOnbHUKA, TpancnopTupa *. [loctpoenuns Ha kierdaToii Oymare.

[Tepumerp MHOTOYTONBHUKA. [loHSITHE TOMATU QUTYPHI; EAMHUITEI U3MEepeHus Tutomaan. [IpubnmxEHnoe n3MepeHne TIoaIu
¢uryp, B TOM yucie Ha KBaapaTHOU ceTke. * [Ipnbnnxénnoe n3MepeHue JJIMHbI OKPYKHOCTH, IJIOMIAau Kpyra *.

*CuMMeTpusl: IEHTpalbHas, OCEBasl U 3epKajibHasi cUMMeTpUH. [locTpoeHre cuMMeTpUYHbIX Quryp *.

*Harnsiaable npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: nmapajuiesienumen, Kyo, npu3smMa, nupamuaa, KOHyC, HHIMHAP, [ap U
chepa. M3o0pakeHue mpocTpaHCTBEHHBIX (puryp. [IpuMepbl pa3BEPTOK MHOTOTPAHHMKOB, HWJIMHApPAa U KoHyca. Co3gaHue mojenen
IPOCTPAHCTBEHHBIX (puryp (u3 Oymaru, NpoBOJIOKHU, IJIACTHIIMHA U Ip.).

[Tonsitue 00bEMa; equHULBI 3MepeHus: 00bEMa. OOBEM NPSIMOYTOJIBLHOTO Napaljiesenunena, kyoa *.

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA [TPOI' PAMMBI YUHEBHOI'O KYPCA «MATEMATHUKA».

Yuciia v BBIYMCTIEHUSA

OpueHTUpOBATHCS B MOHSITUSX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMHU, CBSA3aHHBIMU C PA3TUYHBIMU BUAAMHU YHUCEN U
crnoco0aMu UX 3alUCH, IEPEXOAUTH (€CIU 3TO BOZMOXKHO) OT OJJHOM (JOPMBI 3aITUCH YKCIIa K IPYTOil.

CpaBHUBAaTh M YIIOPSIIOYMBATH LEJIbI€ YUCIA, OOBIKHOBEHHBIE U AECATUYHbBIE APOOH, CPABHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

Beimonuare apudmernyeckue NEUCTBUS C HATYpPaJbHBIMU U IEJIBIMH YUCIAMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMHU JPOOSIMHU,
MOJIOKUTEIIbHBIMHA M OTPULIATEIIbHBIMH YHACIIAMH.

BpluncnaTh 3HAYEHHS YUCIOBBIX BBIPAKECHUI, BBIIONHATh MPUKUAKY M OLEHKY pE3yJbTaTa BBIUYMUCICHHI; BBIOIHATH



npeoOpa3oBaHuUsl YUCIOBBIX BRIPAKEHUN HA OCHOBE CBOMCTB apu(hMETUUECKHUX JACHCTBUH.

COOTHOCUTH TOUYKY HAa KOOPJIMHATHOM MPSIMOI C COOTBETCTBYIOLIUM €M YMCIIOM U M300pa)kaTh YMciia TOYKaMU Ha KOOPJIUHATHOM
IIPSIMOM, HAXOAUTH MOJYJIb YHCIIA.

COOTHOCUTH TOUYKHU B IPSIMOYTOJIbHOM CUCTEME KOOPJAUHAT C KOOPAMHATAMHU 3TON TOUKHU.

OKpyTIIATH LIEJIbIC YUCIIA U JECATUIHBIC TPoOH (TI0 00pasily), HaXOAUTh MPUOTMHKCHUS YHUCETT.

YucinoBbie 1 0yKBEHHbIE BbIPAKEHUS

OpueHTUpPOBATHCS B MOHATHUSIX W ONEPUPOBATH Ha 0a30BOM YpPOBHE TEPMHUHAMHM, CBS3aHHBIMU C 3alMChI0 CTENIEHU YHCIA,
HaXOJUTh KBaAPAT U KyO Unciia, BBIYUCIIATh 3HAUCHUS TPOCTEHIITUX YUCIIOBBIX BBIPAXKEHUM, COIEPIKAIUX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMU JIETUMOCTU (MPU HEOOXOJAMMOCTH C OMOPOW Ha aJrOPUTM MpaBWIa), PACKIAIbIBaTh HATypabHBIC
YHCIia Ha TPOCThIE MHOYKUTEIH.

*[Tonp30BaThCs MAcIITabOM *, COCTaBIISATH MPOTIOPIIUU U OTHOIIICHHUSI.

Hcnonb3oBaTh OyKBBI JJiE O00O3HAYEHHs 4YKCENl MPU 3alUCH MAaTeMaTHYEeCKUX BBIPAXKEHUM, HAXOIUTh 3HAYEHUS OyKBEHHBIX
BBIPAKEHUI, OCYIIIECTBIISII HEOOXOAMMBIE MOJACTAHOBKHU U IIpeoOpa3zoBaHus (C ONMOPOii Ha aITOPUTM YUEOHBIX ACUCTBUIN).

Haxonute Hen3BeCTHBI KOMIIOHEHT PABEHCTBA.
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PemmaTs MHOTOIIArOBBIE TEKCTOBBIC 3324l apU(YMETUUECKUM CTIOCOOOM € OTIOPOI Ha BOTIPOCHBIM TJIaH.

Pemare mnpocreimme 3agauu, CBSI3aHHBIE C OTHOILICHUEM, IPONOPUHOHATBHOCTHI) BEJIWYWH, IPOLEHTAMH; PEWIATh TPH
OCHOBHBIC 33J1a4 Ha IPOOU U TIPOIICHTHI.

Pemate 3amaun, copep:kamye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBL: CKOPOCTb, BPEMs, PACCTOSHUE, ILI€HA, KOIUYECTBO,
CTOMMOCTb; TPOU3BOJIUTENLHOCTD, BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apuPMeTHuYecKre NeUCTBUS, OIIEHKY, TPUKUJIKY; ITOJIb30BaATHCA
€IMHUIIAMHU U3MEPEHUS] COOTBETCTBYIOIIUX BEJIMYMH.

CoctaBisiTh OYKBEHHBIE BBIPAKCHUS IO YCIOBUIO 33/1a4H MOCTE COBMECTHOTO aHAJIU3a.

N3Bnekate wuHGOpMaIMIO, TPEJACTABICHHYIO B TaOJuIax, Ha JUHEHHOW, CTOJIOYATOM WM KPYroBOM auarpaMmmax,
UHTEPIPETUPOBATH MPEACTABICHHBIEC JTAHHBIC; UCIOJb30BaTh JaHHbIC [IPU PELICHUU 3a/1a4.

[IpencraBnsaTh HHPOPMALIUIO C TOMOIIBIO TAOJINII, TMHEHHOM U CTOIOYATON TUATPAMM.

Harasinnas reomerpust

[IpuBoauth mpuMepsl OOBEKTOB OKPYKAIOIIETO MHpPA, HUMEIOIMMX (OpMY H3YYCHHBIX T'C€OMETPUYECKUX TUIOCKHX M
IPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYD.

N3o0pakath C MOMOIIBIO IUPKYJIS, JWHEWKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOW M KJIETYATON Oymare H3ydeHHBIE TIJIOCKUE
reoMeTpuyeckre GUrypsl 1 KOHPUTYpaluud, CAMMETPUYHbBIE GUTYPBHI.

NmeTs mpeacTaBiaeHrne 0 TEOMETPUUECKUX MOHSATUSX: PABEHCTBO (DUTYP, CUMMETPHS, OCh CHMMETPHUH, IIEHTP CUMMETPHUH.

Haxonute BeNMYMHBI YIIIOB U3MEPEHUEM C MOMOILIBK) TPAHCIOPTUPA, CTPOUTH YIJIbl 3aJIaHHOM BEJIIMYMHBI, MOJIb30BATHCS IPHU



pELIEHNH 3a7a4 IPalyCHOM MEPOM YIJIOB; pACIIO3HABATH HA YEPTEKAX OCTPHIHU, MPSIMOU, PA3BEPHYTHIM U TYION YIJIbI.

Bpluncnare AJIMHY JOMaHOM, NMEPUMETP MHOTOYTOJIbHUKA, MOJIb30BATHCS E€AUHULIAMHM W3MEPEHUS [JIMHBI, BBIPAXKATH OJHHU
€IUHHULIBI U3MEPEHUS JJIMHBI UEPE3 IPYTHUE.

Haxonuts, ucnone3ysi 4epTExXHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKYy ABYMsI TOUYKaMH, OT TOYKH 10 NPSMOW, JJIMHY IIyTH Ha
KBaJIPaTHOU CETKE.

Boraucsates miomanas Guryp, cocTaBIeHHBIX U3 MPSIMOYTOIBHUKOB, HCIOIL30BaTh Pa30MEHNE HA MPSIMOYTOJIHHUKU, HA PaBHBIC
burypsl, JoOCTpauBaHUE 10 MPSIMOYTOJIbHUKA; MOJIH30BATHCS OCHOBHBIMU €IMHUIIAMU W3MEPEHUS IUIONIa[H; BbIpakaTh OJHU €IUHUIIBI
U3MEPEHUs IO Yepe3 Apyrue (Ipu HeoOXOAUMOCTH C OMIOPOM Ha CIIPABOUYHYIO0 HH(POPMAIIHUIO).

Pacnio3naBaTh Ha MOJIESAX U U300pAKEHUIX MUPAMUIY, KOHYC, IMJIUH]IP, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, peOpo, rpaHb,
OCHOBaHME, Pa3BEPTKA.

N3obpaxkats Ha KIeT4aToM OyMare npsMOYTOJIbHBIN Mapasjieenune].

Boruucnsate 00bEM MpsSIMOYTOJIBHOTO Mapajiefenuneaa, Kyda, Moib30BaThCSd OCHOBHBIMHM €JIMHHUIIAMH HM3MEpeHUs 00bEMa;
BBIPAXKaTh OJHU €IMHUILIBI U3MEpPEHUsT 00bEMa uepe3 Apyrue (C Omopoil Ha CPaBOYHYIO HHPOPMAIIHIO).

Pemate HecnmoxHbIe 3a7aud Ha HAXOXKJIECHUE T€OMETPUUYECKHX BEJIMYMH B MPAKTUUYECKHX CHUTyalusx (IIPU HEOOXOAMUMOCTH C
BHU3yaJIbHOM OMOpOH).

IlnanupyemMblie pe3y/bTaThl 0CBOCHUA Y4eOHOTI0 npeamera «MareMaTuka» Ha YPOBHE OCHOBHOIO 00111ero 00pa3oBaHus

N3ydyenne mareMaTWku Ha YPOBHE OCHOBHOTO OOIIero 0oOpa3oBaHMsI HAIpaBICHO Ha MOCTHXeHHEe oOydaromumucs c 3I1P
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MPEaMETA.

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS MPOrPaMMBbI 10 MATEMATUKE XAPAKTEPUIYIOTCS:

MaTPHUOTHYECKOEe BOCIIUTAHUE:

MPOSIBICHUEM HHTEPECA K MPOUIJIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXEHUSIM
POCCHUMCKUX MAaT€MaTUKOB M POCCHUMCKOM MaTeMaTUYE€CKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX HOCTHKEHUH B APYTMX HAyKax |
OPUKJIAJAHBIX cepax;

IrPa’*KIAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO O0S3aHHOCTEN Tpa)kAaHNHA U pealii3allii €ro Mpas, MPEACTABICHUEM O MAaTeMaTHUYeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, ABICHUN, TPOLEAYP IPaKIaHCKOTO O0IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJIGHHIO STHYECKHX TMpOOJieM, CBSI3AHHBIX C TPAKTUYECKUM MPUMEHEHUEM JIOCTIKEHUW HayKd, OCO3HAHHEM BaKHOCTU
MOPaJIbHO-3THYECKUX ITPUHILIUIIOB B AEATEIIBHOCTH YUYEHOIO;

TPYAOBOE BOCIIUTAHUE:

YCTAaHOBKOM HA AKTUBHOE YYAaCTHE B PEUICHWH NMPAKTUYECKUX 3a]1a4 MATEMAaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTH
MaTeMaTU4YeCKOro 0Opa30BaHUs Ha MPOTHKEHUM BCEM KU3HM [JIs YCHENTHOM mnpodecCHOoHaIbHOM AESTEIbHOCTH U Pa3BUTHEM



HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOSHUEM WHIMBUAYATbHON TPACKTOPUH 0Opa30BaHMs W JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

ICTeTHYeCKOe BOCIUTAHHE:

CIIOCOOHOCTHIO K AMOIMOHAIILHOMY U 3CTETUYECKOMY BOCIIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a7ad, PEIICHUN, PACCy ICHHM,
YMEHUIO BUJIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOT'0 MO3HAHMSA:

OpHCHTAINEH B JACATCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJI0BeKa, MPUPOJIBI U 00IIeCTBa, TOHUMAHNEM MaTeMaTHYeCKON HayKH Kak c(epbl 4YeITOBEUECKON NCSITEILHOCTH, dTANOB €€ pa3BUTHUS U
3HAYMMOCTH ISl Pa3BUTHS ITUBUIN3AINH, OBJIAJCHUEM S3BIKOM MaTEMaTHKA M MaTeMaTHYECKON KYJIBTYpOH KaK CPEJICTBOM MO3HAHUS
MUpa, OBJIaJICHUEM MPOCTESHIITUMHU HaBBIKAMHU HUCCIIEIOBATEIbCKON NEATEIHHOCTH;

¢usnyeckoe BocnuTaHue, GopMupoBaHue KyJabTypPhl 310POBbsI 1 SMOIMOHAJLHOTO 0JIAr0MOTyYHsI:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYeCKHe 3HAHMS B MHTEpEcax CBOETO 3[I0OPOBBS, BEICHUS 30POBOTO 00pasa ,KHU3HU (3I0pOBOEC
nuTaHue, cOaJaHCHUPOBAHHBIA DPEKUM 3aHITHA WM OTHObIXa, PErysipHas (Qu3udeckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA
peduiekcuun, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa JPYroro 4ejJOBeKa;

IKOJIOTHYecKOe BOCIIUTAHHE:

OpUEHTAllNEe Ha TPUMEHEHHE MaTEeMaTUYEeCKUX 3HAHWUW I PEIICHUs 3a7a4 B OOJACTH COXPAHHOCTH OKPYXKAIOMIEH Cpeibl,
IUTAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOMKHBIX TOCJIEICTBUN NJIsi OKPYXKAIOIICH CPEIbl, OCO3HAHMEM IJI00aJbHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM | IyTEH UX PEIICHUS;

ajjanTamnus K U3MEeHAINUMCS YCJIOBUAM COUMATbHOW M MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSX HEOMPEACIEHHOCTH, IMOBHIIICHUIO YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHUSCKYIO
NEATETHHOCTh, B TOM YHCIIC YMEHUE YUUTHCS y APYTHX JIIOACH, MPUOOpEeTaTh B COBMECTHOM ACATCIHPHOCTH HOBBIC 3HAHUS, HAaBBIKH U
KOMITCTCHIIMH U3 OTIBITA JAPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMKM HOBBIX 3HAHHM, B TOM 4HUCjIC (OPMYJIUPOBATH WJICH, MOHSATHS, TUNOTE3bl 00 OOBEKTaxX U
SIBJICHUSIX, B TOM YHCJIE paHee HE M3BECTHBIX, 0CO3HABATh JACHUIIUTHI COOCTBECHHBIX 3HAHWW M KOMIIETEHTHOCTEH, IIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO0, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIMIO0 KaK BBI30B, TPEOYIOIIUNA KOHTpPMED,
KOPPEKTUPOBATh MPUHUMAEMBIE PEIIEHUs U ACUCTBUS, (OPMYIUPOBATh U OIICHUBATh PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

MeTtanpeamMeTHble pe3yJbTaThl:

B pesynwsrare ocBoeHUs mporpaMMbl IO MaTeéMaTUKe HAa YPOBHE OCHOBHOTO 00IIero oopazoBanus y obydatomierocs ¢ 3I1P OymyT
chopMHUpOBaHBI METANPEIMETHBIE PE3YyJIbTaThl, XapaKTEPU3YIOIHUECS OBIIAJICHUEM yYHUBEPCATbHBIMH MTO3HABATEILHBIMU JCHCTBUSMH,
YHUBEPCATHHBIMA KOMMYHUKATUBHBIMH JICUCTBUSAMHU U YHHBEPCAIBHBIMU PETYISITUBHBIMU JEHCTBUSIMH.

OgyajeHne YHUBEPCAIbHBIMU YUeOHBIMU MO3HABATEIbHBIMU AeHCTBUSIMM:



YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHBIEC CBSI3U B XOJI€ YCBOCHHUSI MATEMATUYECKOTO MaTepHUaa;

BBISBJISITH ACHUIIMT TaHHBIX, HEOOXOIUMBIX JIJIS PElIeHUs TOCTABICHHOM 3a/1auu;

C TIOMOIIIBIO YUUTENS BEIOMPATh CIIOCO0 peleHrus] MaTeMaTHIeCKOM 3a/1au (CpaBHUBATh BO3MOYKHBIC BAPHAHTHI PEIICHMUS );

IPUMEHSTH U IPeoOpa30BBIBATh 3HAKK M CUMBOJIBI B X0/ PEIICHUS MaTeMaTHISCKHUX 3a/aY;

YCTaHaBJIMBATh HCKOMOE U JAHHOE MPU PELUICHUN MaTEMATUYECKOMN 3a/1a4H;

MOHUMATh ¥ HHTEPIIPETUPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB U ()OPM MPECTABICHHUS;

WJUTIOCTPUPOBATH peliaeMble 3a/1aun rpaduueckuMu cxeMamu; 3((PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(GOPMAIIUIO.

NOHUMATh U HCIOJb30BaTh MaTEMAaTHYECKUE CPEACTBAa HAMISIAHOCTH (rpaduKu, JUarpaMmbl, TaOJMIIbI, CXEMbl U Jp.) IS
WJUTIOCTPALMH, HUHTEPIIPETALMH, aPTYMEHTALIU Y.

OBj1ageHue YHMBEPCAJIbHBIMU Y4€OHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUSIMU

OpraHU30BBIBATH YUE€OHOE COTPYIHUYECTBO M COBMECTHYIO JCSATEIBLHOCTh C YUUTEJIEM M CBEPCTHHKAMU B IPOIIECCE PEIICHUS
3ajJau;

B3aMMO/JICHCTBOBaTh M HAXOJWUTh OOIIME CHOCcOObI padOThI; paboTaTh B TPYIIE: HAXOAUTH OOIIEe pelIeHHe W pa3periaTh
KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3UIMKA M y4€Ta HHTEPECOB; CIyIIaTh MapTHEpPA; (GOpMYIUpPOBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHECHUE;

IIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MpH HAJTUYHH Pa3HBIX TOYEK 3pEHHS M pa3pemrath KOH(PIMKTH HA OCHOBE y4&Ta
VWHTEPECOB U MO3ULHNHN BCEX YUYACTHUKOB;

apryMEHTUPOBAaTh CBOIO MO3UIIMI0 U KOOPAUHUPOBATH €€ C MO3UIUSMH MapTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE 0OIIETO
pELICHUS] B COBMECTHOM JEATEIbHOCTH;

BBITIOJTHSITH CBOKO YacTh PabOThI, JOCTUTaTh KAYECTBEHHOTO Pe3ysibTaTa U KOOPAUHUPOBATH CBOU JIEUCTBUS C APYTUMHU UYJICHAMHU
KOMAaH/bI;

OIICHMBATh Kaue€CTBO CBOETO BKJaja B OOIIMI MPOIYKT.

OBJiaieHMe YHUBEPCAJIbHBIMHU Y4e€OHBIMH PEryJIsiTUBHBIMHY 1€CTBUAMMU:

CTaBUTh 11€JIM, BEIOMPATh M CO37aBaTh AJITOPUTMBI JIJIsI PEIICHUS YICOHBIX MAaTEMaTHUECKHUX MPOOIIEM;

IUIAHUPOBATh U OCYIIECTBIATH JIESTEIIbHOCTh, HAMPABICHHYIO HA PEIICHUE 3a/1a4 UCCIIEI0BATEIBLCKOIO XapaKTepa.

bopMyIIMpOBaTh U YIEPKUBATh YUSOHYIO 3a7a4y, COCTABIIATh TUIAH M TIOCIICIOBATEIIbHOCTD ICHCTBUI;

OCYIIECTBIIATH KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTHBHI;

KOHTPOJIMPOBATH IIPOIIECC M Pe3yJIbTaT YUeOHONH MaTeMaTHICCKON JIeATeIIbHOCTH,

a7ICKBaTHO OIICHWBATh TMPABWJIBHOCTh WM ONIMOOYHOCTHh BBINIOJHEHHUS Y4YeOHOW 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh H
COOCTBEHHBIE BO3MOYXHOCTH €€ PEIICHUS;

can4aTh coco0 EUCTBUS U €ro pe3yJibTaT C 3aJJaHHBIM 3TaJOHOM C IIEJIbI0 0OHAPYKEHUSI OTKJIOHEHUN U OTJIMYMM OT 3TajJoHa.

NpeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEILICHUH YU4eOHOU 3a/1auu;



IIOHUMATh IMPUYHNHBI, II0 KOTOPBIM HC OBLI AJOCTUTHYT Tpe6yeMLIﬁ pe3yiibTaT ACATCIIBHOCTHU, OIIPCACIIATD ITIO3UTHBHBIC U3MCHCHUA

Y HalpaBJICHUS, TPEOYIOIIKE NaabHEHIIe paboThl;
PEryJIupoBaTh CIOCO0 BHIPAKEHUS IMOIIUIA.

TEMATHUYECKOE IINTAHUPOBAHUE

Ha3zpanue
pasaesa (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOe coaep:kanue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIHXCS

HarypajibHble
yuciaa

(3 4)

Apudmernueckue JIeNCTBUS c MHOTO3HAYHBIMU
HaTypaJbHBIMU YHUCJIaMH. YucnoBble BBIPpAXCHUSA, TOPAAOK
NENCTBHIA, UCTIONIB30BaHUE CKOOOK. OKpYTJIeHHe HATypalbHBIX
qHCce.

Jlenutenu u KpaTHbIC YUCIA; *HAUOONBINNNA OOIIUIN AETUTENb
Y HauMeEHbIIIee 0011Iee KpaTHoe *,

Paznoxxenue uyucna Ha MPOCThIE MHOXKHUTENU. JleIMMOCTh
CyMMBbI U NpOU3BeAeHUs. JleIeHre ¢ OCTaTKOM.
Pertenue TekcTOBBIX 3a7a4.

BpinouHsAT,  apudgMeTHYecKHe JAeHCTBHMS C  MHOTIO3HAYHBIMU
HAaTypaJbHBIMHU YHCIIAMH, HAXOAUTh 3HAYEHHUS YHCIOBBIX BBIPAKEHUU
co ckoOkamu U 0e3 CKOOOK; BBLIYMCJIATH 3HAYEHHS BBIPAKCHUH,
coAepKalINX CTENEHH.

BbINOJHAT, NPUKUAKY UM OLEHKY 3HAUCHUN YHUCIOBBIX BBIPAXKECHMI,
NMPUMEHSATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.

Ucnonws3oBarh  mpu  BBIYUCICHHUSX  NepeMecTHTeJbHOEe W
coyerarejbHOe cBoiicTBa CJI0KEeHUsI U YMHOKEHUSI,
*pacnpeaeauTeJbHOEe  CBOMCTBO  YMHOKEHHMSl  OTHOCHUTEJBHO

CJIOKEHHS *, CBOMCTBA apU(PMETHYECKHUX AeHCTBHIL.

HccaenoBarb 4uCIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH 4YHCIIOBBIE
JKCIIEPUMEHTHI.

®opmy.IUpOBATH ONpeeJIeHUsl JeTUTENs U KPAaTHOTO, HauOOJIbILIEro
o0IIero AenauTeNs U HAUMEHbBIIEro OOIIero KpaTHOro, MPOCTOro M
COCTAaBHOTO YHCEJ; HCIOJb30BaTh 3TU MOHATUSA NPU PELICHUH 3a]ad
(pu HEOOXOAMMOCTH C OMOPOM Ha AITOPUTM IPABUIIA).

IIpuMeHsiTh  AJIrOPUTMBI  BBIUMCIEHUS  HAUOOJIBIIETO0  OOIIEro
JENIUTENs] 1 HaUMEHBIIEro OOIIEro KpaTHOro JBYX YHCEN, alrOpPUTM
Pa3IoKEHUs YHcia Ha IPOCThIE MHOXKUTEIH.

HccaenoBarb CBOMCTBA JEIMMOCTH CyMMBI M IIPOU3BEACHUS YUCEN C
OIIOpPOM Ha BOIIPOCHBIN ILJIAH.
IIpuBoauTs mNpuUMepbl  4YHCed C

3aJJaHHBIMA ~ CBOMCTBAaMH,




Pacno3HaBaTb BEPHbIE M HEBEPHBbIE YTBEP)KICHUS O CBOWCTBAx
4yucell, ONpoOBeprarb  HEBEPHBIE  YTBEPKICHUS C  I[TOMOILUBIO
KOHTPIIPUMEPOB.

KoHcTpyupoBare MaTeMaTH4eCcKHe IPEeIJIOKEHHS C ITOMOILUBIO
CBSI30K «I», «UIIN», ECIH. .., TO...» 110 00pa3Ly.

Pemate TEKCTOBBIE 3aJaud, BKIIOYAIOIIME IOHATHA JEIUMOCTH,
apu(pMeTHYECKUM CIIOCOOOM, UCIIONIBb30BaTh Nepedop BCEX BO3MOKHBIX
BAPUAHTOB C ONIOPOM HA BOIIPOCHBIN ILJIAH.

MopenaupoBath XOJ pEUICHMs 3aJadd C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJIHIIBI.

[IpuBoANTH, pa3buparh, OLIEHUBATh Pa3JIMYHbIe pelIeHHus, 3alucH
pelIeHn i TEKCTOBBIX 3224 C HAIIPABJIAIONIEH ITOMOIIBIO.

Kputnueckn oneHUBaTh MOJYYEHHBIH  pe3yJbTaT, HaXOAUTh
OMUOKH, OCYHIECTBJSITH CAMOKOHTPOJIb, IpPOBepssi OTBET HAa
COOTBETCTBHE YCJIOBHIO.

Harnspnas *[lepnenaukynsipHble TpsiMbie. [lapamienbHbie npsmble . PacnosHaBare Ha  dYeprexax, pHUCYHKax Cilydad B3aMMHOIO
reomMeTpusi. PaccTosHHE MeXIy JAByMs TOUKAMH, OT TOUYKM A0 MpsiMoii, | PACTIONOKCHUA ABYX MPIMBIX. ) 5
IIpsimble HA JUMHA TTyTH Ha KBATIPATHO! CeTKe. HN300paxaTs ¢ NMOMONIbI0 YePTEKHBIX HHCTPYMEHTOB KJIETYATOM
IJIOCKOCTH *[IpuMepbI PSMBIX B IPOCTPAHCTBE . Oymare 1Be IepeceKaroIrecs MpsMblie, JIBE IMapajuielbHbIE IPSIMBIC,
(14) CTPOUTH NPSAMYIO, IEPIICHAUKYJISIPHYIO JTaHHOM.
IIpyBoauTh, mnNpuUMepbI MAPAJUICTBHOCTH M MNEPHECHAUKYISIPHOCTH
MPSIMBIX B POCTPAHCTBE.
Pacno3naBarb B MHOIOYroJIbHUKax  MEPHECHAMUKYJSIPHBIE U
napajieibHble  CTOpoHbl.  M300pazkaTh  MHOTOYTOJIBHHKH  C
napajieIbHBIMHU, TIEPIICHIUKYIAPHBIMA CTOPOHAMH 10 00pasiry.
HaxoauTh paccTrosiHMe MEXy JIBYMS TOYKAMH, OT TOYKH IO IPSMOMH,
JUTMHY ITyTH Ha KBaJpPaTHOW CETKE, B TOM YHCJIC HUCIIONB3Ys IU(POBBIC
pecypcehl.
Apodu OObIkHOBEHHast  JIpoOb, OCHOBHOE  CBOMCTBO  ApodOu, | CpaBHMBATHL W YHOPSA0YMBATHL JpoOu, BBIOHPATH CHOCOO
(54) cokparierue apobeit. CpaBHEHHE U YIIOPSAOYMBAHUE IPOOEH. |CpaBHEHHUS IPOOEH.

I[CC}ITI/I‘-IHBIC IlpOGI/I U METpHUYCCKas CUCTECMa MEp.

Apudmernueckue  JeWCTBUS  C  OOBIKHOBEHHBIMH U

JECATUYHBIMH IPOOSIMHU.

OtHomrenue. JleneHne B JaHHOM OTHOMIEHHMH. *Macmrad *,

IpeacraBasATh JecaTUUHbIE APOOH B BHJIE OOBIKHOBEHHBIX ApoOeil u
OOBIKHOBEHHbIE B BHJIE JIECITHUYHBIX, HCMOJIb30BATh IKBHBAJIEHTHbIE
NpeACTaBJeHHsA JPOOHBIX YHCENl TMPH HMX CPaBHEHUH, IPHU
BBIUMCIIEHUSIX (TP HEOOXOAMMOCTH C HAIPaBJISIFOIIEH TOMOLIBIO).

Hcnoab3oBath JecsITUYHBIE APOOH NMPH NPeoOpa3oOBaHUM BEIHYUH B




MPONOPLIUSL.
[lonstne mpouenTa. BeluucieHue mpoueHTa OT BEIMYMHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Perienue TeKCTOBBIX 33a/1a4, COAEPIKAIINX IPOOU U MPOLIEHTHI.
[IpakTuueckast pabora «OTHOIIEHUE JJIMHBI OKPY>KHOCTU K €€
TUaMETPY».

METPHUECKON CUcTeMe Mep.

BoinosiHATL apudgMeTHyecKHe eMCTBUSI C OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

BbiuucasiTe 3HaYCHHS BBIPAKEHHUH, COJEPKAIIMX OOBIKHOBEHHBIE W
JIeCATUYHbIE IpOoOHU, BBIMOJIHATH MpeoOpa3oBaHus ApoOeil, BLIOMpATH
CNnocod, NPUMEHATHb CBOWCTBa apuMETHYECKHX JEHCTBHUA s
palnoOHaIM3alUY BEIYUCICHUH.

CocTaBJsITh OTHOIIEHHS M IPOIIOPLMY, HAXOAUTH OTHOILIEHUE BEJIMYMH,
JIETIUTh BEJIMYUHY B JAHHOM OTHOIIEHHH.

Haxoauth JKCHepUMEHTAJBHBIM NYTEM  OTHOUIEHHE  JUTMHBI
OKpPY)KHOCTH K €€ auameTpy (Ipu HEOOXOAMMOCTH C HalpaBJIsrOILEi
MTOMOIIIBIO).

Haxoaure Macmta® miiaHa, KapThl M BBIYMCIATH  PACCTOSHUS,
UCTIONIB3YS MacIITad ¢ OMOPOi Ha ATOPUTM yUeOHBIX IEHCTBHA.
OO0BSICHATB, YTO TaKO€ MPOILEHT, YNOTPEeOIATh O0OOPOTHI PEUYH CO
CIIOBOM «IPOIIEHT». BpIpaxaTh NPOLEHTH B JApo0sX W Japodu B
NPOLIEHTaX, OTHOUIEHUE JIBYX BEIMYHMH B IPOLIEHTAX.

BbIuMCasITH IPOLIEHT OT YKCIIa U YHUCIIO TI0 €ro MPOLEHTY.

Oxpyrasite ApoOM U MPOLEHTHI, HAXOIUTbh MPUOJIMKEHUS YUCEN NPH
HEOOXOJIMMOCTH C UCTIOJIb30BaHUEM BH3YaIbHOM OTIOPHI.

PemiaTth 3aga4ym Ha 4YacTH, NMPOLIEHTHI, NMPONOPLMH, HA HAXOXKJIEHHUE
IpoOwu (MPOIIEHTa) OT BEIMYMHBI M BEJTMUUHBI TI0 €€ po0u (IIPOIIEHTY),
npoOu (IpoleHTa), KOTOPBIH COCTaB/IsSIET OJHA BEIMYMHA OT APYTOW.
IIpuBonnTh, pa3dupaTrh, OLEHHUBATH pA3IUYHbIE DPELICHUS, 3alUCU
pelIeHUi TEeKCTOBBIX 3aJad IpU HEOOXOAMMOCTH C HaNpaBIsroOIIEei
OMOMIBIO.

N3Baexkars nHopmanuio U3 TabIUL U JUAarpaMM, HHTEPIPETUPOBATh
TaOJMYHBIE JaHHbIC, ONPEACATh HaWOOJbllee W HaUMEHbIIEe U3
NPEeCTABICHHBIX J1aHHBIX.

Harasanas
reoMeTpus.
Cummertpust
(29)

*QOceast cummerpus. LleHTpanbHas cumMmmMeTpust.

[TocTpoeHre CUMMETPHYHBIX GUTYD.
CummeTpust B mpocTpaHcTBe™ .

Pacno3naBaTh Ha 4yepTexkax U M300pakeHUSX, H300PaKaTh OT PYKH,
CTPOMTb C IIOMOIIBI0 HHCTPYMEHTOB (Urypy (OTpe3oK, JIOMaHylo,
TPEYTOJbHUK, MPSIMOYTOJIbHUK, OKPYKHOCTb), CAMMETPUYHYIO JTAHHOMN
OTHOCHUTEJIBHO MPSIMO, TOUKU C HAIPABJIAIOIIEH TOMOLIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY>KAIOILIEM MUDE.
MopgeaupoBare u3 Oymaru e  GUIYypbl, CHUMMETPUYHBIC
OTHOCHUTEJIBHO MIPSIMON; KOHCTPYMPOBATH FEOMETPUUECKUE




KOH(HUTypamuu, HCIONb3ysl CBOMCTBO CHMMETPHH, B TOM YHCIE C
MOMOIIBI0 [U(MPOBBIX PECYPCOB C OMOPOH HA aITOPUTM Y4YeOHBIX
IEUCTBUMN.

Beipakenus
¢ OykBaMu
(R )

[Ipumenenue OyKB Jisi 3aMMCU MATEMATUYECKUX BBIPAKEHUN U
npenoxkeHuil.  *bykBeHHble  BBIp@KEHHUS U YHCIIOBBIC
MOJICTAHOBKHU *.
bykBeHHbIE paBEHCTBA,
KOMITIOHEHTA. DOopMyJIbI.

HaXO0XJICHHUE HEU3BECTHOI'O

Hcnoan3oBate OYKBbI Ui OOO3HAYCHMS YHCEN, TIPU 3alHCH
MaTeMaTHYECKUX YTBEP KJICHUH, COCTAaBIIATh OyKBEHHbBIE BBIPAKEHHUSI 110
YCIIOBUIO 33J1a4H.

HccnenoBarh HECIOKHBIE YHMCIOBBIE 3aKOHOMEPHOCTH, HMCIIOJIb30BATh
OYKBBI JUISL UX 3aITUCH.

BbIuucaATh 4YMCIOBOE 3HAYEHHWE OYKBEHHOI'O BBIP@KEHUS IpHU
3aJJaHHBIX 3HAYEHUSIX OYKB C OMOPO Ha aJTOPUTM YUEOHBIX JICHCTBUI.

3anuceiBath Gopmyabl: NepUMeETpa U IUIOIIAAM HPSIMOYTOJIbHMKA,
KBaJpara; JUIMHbI OKPY)KHOCTH, IUIOIIAAU Kpyrd; BbINOJHATH
BBIYMCJIEHHS 110 3TUM OpPMYyIaM.

CocraBasitb  (OpMyJIbI, BBIPAKAIOLUIME  3aBUCUMOCTU  MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PpAacCTOSHHE; II€HA, KOJIMYECTBO,
CTOMMOCTb; MPOU3BOAUTEIBHOCTb, BpeMs, 00bEM pabOTHI; BBHIMOJIHATH
BBIUUCIICHHS 110 3TUM (hopMyJIaMm.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(METUIECKOTO ACUCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(349)

YeTbIpEXYTroIbHUK,
[IpssMOyTONBHUK,
JIUaroHaJIeH.

pUMEPDI YETBHIPEXYTOJIbHUKOB.
KBajJpaT: CBOWCTBAa CTOpPOH, YIJIOB,

W3mepenue yrioB. Buasl TpeyroibHUKOB.

[lepumerp MHoroyronpHuka. Ilnomans ¢urypsl. dopmyssi
nepuMeTpa W IUIOIIAAM HpsMoyrosbHuka. [lpubnmxénnoe
M3MEpeHHe miomanu Guryp.

*[IpakTuueckas padota «Ilnomane Kkpyra» *.

MN300pakaTh Ha  HENTMHOBAaHHOM W KieryaToil  Oymare ¢
WCIIOJIb30BAHUEM UEPTEKHBIX HMHCTPYMEHTOB HYETBIPEXYTOJBHUKH C
3aJJaHHBIMM CBOMCTBAMM: C MapaUIEIbHBIMM, NEPIEHANKYJIIPHBIMH,
PaBHBIMH CTOpPOHaMH, MPSMBIMH YIJIaMH W Jp., PaBHOOEAPEHHBIN
TpeyroiabHuk. Ilpeanarars m 00CykaaTh cnoco0bl, AJrOPHUTMBbI
IIOCTPOCHHS.

HccnenoBars, UCIIOJIB3YS 9KCIIEPUMEHT, HabmroieHue,
MOJIETUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBajpaTa, pa30uBaTh Ha
TPEYTOJIbHUKH C ONIOPOM Ha BOIPOCHBIN IUIAH.

OO0ocHOBBIBATH, ONpPOBEPrarb ¢ IOMOIIBK KOHTPIPHUMEPOB
YTBEPKACHUS O NIPSIMOYTOJIbHUKE, KBaJpaTe, Ppaclo3HaBaTh BEPHBIE U
HEBEPHbIE YTBEPKICHUS.

H3MepsATH U CTPOUTH C NIOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM UYHUCIIE B
MHOTOYTOJIbHUKE, CPABHUBAThH YIJIbI; PACIIO3HABATH OCTpHIE, IPSMBIE,
TYTIbIE, Pa3BEPHYTHIE YIIIBIL.

Pacno3HaBatb, M300pakaTb OCTPOYTOJIBHBIA, IPSMOYTOJIBHBIN,
TYNOYTOJIbHBIM, PaBHOOEIPEHHBIH, PABHOCTOPOHHUN TPEYTrOJbHUKH




(pu HEOOXOIMMOCTH C MCTIOJIb30BAHUEM BU3YaJIbHOU OTOPHI).
BplyucaaTh nepuMeTp MHOTOYTOJIbHHMKA, TUIOIIAJb MHOTOYTOJIbHHUKA
pa30uneHneM Ha MPSMOYTOJBLHUKU, Ha paBHbIE (UTYpPHI, HCIIOIH30BAThH
METPUYECKUE €IUHUIIBI U3MEPEHUsl JJIMHBI U TUIOMIAJU C OMOpOM Ha
AITOPHUTM YUEOHBIX TCHCTBUH.

HUcnoab3oBath NpuOIMKEHHOE HM3MepeHue JIMH M IUIomaged Ha
KJeTyaToil Oymare, mpHOMIKEHHOE H3MEPEHHE JUIMHBI OKPYKHOCTH,
IUIOIIAIU KpyTa.

IMoaoxxureanHbIE N

Hensle  yucna. *Monynp  4uclia,  TreoMeTpuyecKas

I[IpuBoauTh mNpUMepbI  UCHOJIL30BAHUS B  PEAJbHOW  KU3HH

oTpHUAaTeJbHble  |MHTEpHpeTanus MOLyJIsl. UUCIOBBIE IPOMEXYTKHU *. HOJIO’KUTEIbHBIX U OTPULIATENIbHBIX YHCEIL.
YHCJIAa TONOKHTENbHBIE W  OTpHIATENbHbIE wHcia. CpaBHEHHE M300paxkaTh 1ensie 'HCIA, TOJOKUTENbHbIE 1 OTPHLATENbHbIE YHCIa
(64) TOJIOKHTENBHBIX U OTPHIATEBHBIX uncel. Apudmernyeckue |TOKAMH Ha HCIOBOM HPAMOH, HCI0IB30BATE YHCIIOBYIO NPIMYIO JUIs
NeHCTBHUS C TIONOKUTENBHBIMI ¥ OTPULATENbHBIMY urcaamy. | CPABHCHIS HHCCIL.
PelleHN e TeKCTOBBIX 3a.1a4. IlpuMeHsiTh NpaBW/a CpPaBHEHMS, YNOPAA0YMBATH IIEJbIC YHUCIA;
*HaAXOAMTh MOJTYJIb Yyucia ™,
@opMyJHpPOBATh MNPABWJIA BBIUNCICHUS C MOJOXKUTEIbHBIMU U
OTPULIATENIBHBIMU  YMCJIaMM, HAXOAMTb  3HAYEeHHMs  YUCIIOBBIX
BBIPAYKCHHIA, COoZEepKaIIMNX JIICUCTBUS
C HOJIOXKUTENbHBIMYA U OTPULATEIbHBIMU YUCIAMH P HEOOXOIUMOCTH
C OIIOPOW HA AIITOPUTM ITPABHIIA.
IIpuMeHSITh CBOMCTBA CIOXKEHUS U YMHOXEHHUs Ui IpeoOpa3oBaHus
CyMM U IIPOU3BEACHUM.
IIpencraBienne [IpsmoyronbHas  cucTeMa  KOOPAMHAT HA  IJIOCKOCTH. | OOBSICHATH M MJLIIOCTPHPOBATH MOHSITHE NPSIMOYTOJIBHON CHCTEMbI
JAAHHBIX KoopauHaTsl TOUKM Ha TIOCKOCTH, abCIiicca U OpIMHATA. KOOPJIMHAT HA IUIOCKOCTH, MCHOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
(RRA)) CronGuaTsie H KPyroBbIE AHArPaMMBL. KOOPJMHAaTHOM IUIOCKOCTM TOYKM U GUIYpsl 1O  3aJaHHBIM
[Tpaktnueckas pabota «IlocTpoeHue quarpammy. KOOpAHMHATaM, HAXOAUTh KOOPANHATBI TOYCK.
PelleHne  TEKCTOBBIX  3ajad,  COIEPKAIIMX  JAHHEIE, | 1MTATh cronbyarsIe n KpPYTOBBIC AUarpaMMer,
IIPe/ICTAB/ICHHBIC B TAO/IML[AX U HA JUarpaMMax. HHTEpPNPeTHPOBATH TaHHBIE; CTPOMTH CTOJIOUATHIE JHArPAMMBI.
Hcnonb3oBars MHGOpManMI0, NPEICTABIECHHYI0 B Tabiauuax, Ha
JaMarpaMMax JUis pelIeHHs TEKCTOBBIX 3aJad M 3a1ad W3 peasbHOU
KU3HU.
Harnsgnas *[IpsmoyronbHBIM mapamienenunesn, Ky0, mpusma, nupamuza, | PacnmosHaBaTe Ha uepTekax, PHCYHKax, ONHUCHIBATh IHPaAMHUIY,
reomMeTpus. KOHyC,  UMaMHAp, map u  cdepa.  M3oOpaxeHue |npusMmy, ULWIMHApP, KOHYC, IIap, H300pazkaTb UX OT pPYKH,
@urypsl MPOCTPAHCTBEHHBIX ¢uryp. [Tpumepst pa3BEPTOK [MOEJHPOBATh 13 OyMard, IUIACTWIMHA, HPOBOJIOKHM M Jp. C




B MPOCTPAHCTBE
(3 )

MHOTI'OI'PaHHHUKOB, IUJIWH/PA 1 KOHYCA.

[IpakTuueckas pabora «Co3nanue MoJeen
MIPOCTPAHCTBEHHBIX (PUTYPY.

[Tonsatne oO0BEMa; eauHHMIBI U3MepeHUss o0BEMa. OOBEM
MPSIMOYTOJIBHOTO TIapaJuieNienurnena, Kyoa, hopMybl 00béma *,

Hampasisomel  nomoupo.  IlpuBoanTs  npuMepbl  0OBEKTOB
OKPY’KaIoIIeT0 MUPa, UMEIOIINX (OPMBI Ha3BaAHHBIX TEJl.
Hcnoab30BaTh TEPMUHOJIOTHIO: BEPLIMHA, peOpo, IpaHb, OCHOBAHHE,
BBICOTA, paJUyC U JUaMETP, pa3BEPTKA.

H3yyarh, wucnonab3ys OSKCIEPUMEHT, HaOJIOJEHUE, H3MEpEeHHe,
MOJIETUPOBAHKE, B TOM YHCIIE KOMITBIOTEPHOE, U ONMUCHIBATH CBOHCTBA
Ha3BaHHBIX TeJI, BBISIBJAATH CX0ACTBA M Pa3JIMYHUsI: MEXy MUPAMUION
Y IIPU3MOM; MEXAY LHUIUHIAPOM, KOHYCOM U IIAPOM.

Pacno3sHaBaTth  pa3BEPTKM  mapajulenenunena, Kyba, IMpHU3MBI,
nUpaMHbl, KOHyCa, IWIMHAPA, KOHCTPYMPOBATh [aHHbIE Tela M3
pa3BEPTOK, CO3/1aBaTh MX MOEIH C HAPaBIISIONIEH TOMOIIBIO.
Co3gaBaTh MOJAEJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IPOBOJIOKH, IUIACTHJIMHA M Jp.) C OHNOPOH Ha alropUTM Y4yeOHBIX
JIEUCTBHUN.

N3mepsiTe Ha Mopessix: UIMHBI pEOEP MHOTOTPAHHHUKOB, JAWAMETP

niapa.

BbruncasTs no dhopmyaam: 00BEM MPSIMOYTOJIBHOTO
napajuienenunena, Kyoa; Mcroib30BaTh €AMHULIBI U3MEpPEHUs] 00bEMA;
BBIYUCSATH 00BEMBI Ten, COCTaBJICHHBIX u3 Ky0OOB,

napajuielenuneoB; pemarhb 3aa4M ¢ pealbHbIMHU JaHHBIMH C OTIOPO
Ha CMPaBOYHYIO HHPOPMAIIHIO.

IMoBTOpEHUE,
00001IEHME,
cHCTeMaTH3alMs
(69

[ToBTOpeHNE OCHOBHBIX MOHITHI U METOJOB KypCcOB 5 u 6
KJIacCOB, 000011IeHNE U cUCTeMaTH3aIUs 3HAaHUH.

BpluucaaTh 3HAYCHUS BBIPAXKEHUHM, COJAEpXKAIIMX HATypaJibHbIE,
LEJbIe, MOJIOKUTENbHBIE U OTPHUIATEIbHbIE YHCiIa, OOBIKHOBEHHbBIE W
JECSTHYHBIC IPOOU, BBIMIOJHATH MPEOOPA30BaAHUS YUCEN U BBIPAKCHHIA
pyu HeOOXOIMMOCTHU C HAMPAaBIISAIOLIEH MOMOILBIO.

BpiOupaTs cnocod cpaBHEHUS YHCEN, BBIYUCICHHM, NPUMEHATH
cBoiicTBa  apudMeTHUECKHMX ~ JNEWCTBHM  JJIs1  pallMOHAIM3aIuN
BBIUMCIICHUM.

Pemars mnpocreiimue 3agauyMm U3 peaJbHON JKU3HU, NPUMEHSITH
MaTeMaTH4YecKHe 3HAHUSA JIJIS PEIICHUs 3a7a4 U3 APYTUX MPEAMETOB.
Pemars npocreiiinne 3a1a4m pasHbIMH CIIOCO0AMHU.

OcyuiecTBJASTH  CAMOKOHTPOJIb  BBINOJHSAEMBIX  JIEUCTBUM U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHHIA.




KAJIEHIAPHO TEMATHYECKOE IIVTAHUPOBAHHUE.

No m\it JlaTa JlaTa Tema Komn-Bo yacoB
ITo (haxTuuecku
porpaMme
Paznea 1. HarypaabHblie ynuciaa
1 3.09 Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMH HATYyPaJIbHBIMUA YHCJIaMH. YHCIIOBBIE 1
BBIPOKEHUS, TOPSIOK JICHCTBUMN, MCIOIB30BaHUE CKOOOK. OKpYIJIEeHHE HATypalbHBIX
qrCce.
2 10.09 Jlenurenu v KpaTHBIE YKCIa; *HANOOIBINNI OOV IETUTEh K HAUMEHBIIIee 001Iee 1
KpaTHOE
3.4 17.09 PazjioxeHune Yucia Ha MPOCThIE MHOKHUTENH. J[eIMMOCTh CYMMBI U IIPOM3BEIEHH. 2
24.09
5,6 1.10 JleiteHue ¢ 0CTaTKOM. PeleHne TeKCTOBBIX 3a/1ad. 2
8.10
Pasznen 2. Harnsianas reomerpus. IIpsiMbie Ha IJIOCKOCTH
7 15.10 [eprienaukynspHbie mpsiMble. [lapannensHble mpsiMble. PaccTosHEEe MEXIYy IBYMsI 1
TOYKAMH, OT TOYKH JIO MPSIMOM, JUTHHA ITyTH HAa KBAJPATHOM CETKE.
Paznea 3. Jlpoou.
8 22.10 OObIkHOBEHHAas1 1poOb, OCHOBHOE CBOMCTBO Jpo0Ou, cokparieHue apooeit. CpaBHEHUE H 1
YIOPSIOYMBAHUE APOOECH.
9 5.11 Jecstuunblie qpoOu U METpUYECKask CUCTEMA Mep. 1
10 12.11 1

Apudmernueckune I1eMCTBUS ¢ OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSMH.




11 19.11 OtHomenue. [lenenue B JaHHOM oTHOIIEHUH. *Macitab *, mponopiusi.
12 26.11 [Tonarue nporieHTa. Boluncienue npoieHTa OT BETUYMHBI U BEJIMUUHBI 110 €€
IIPOLIEHTY
Pa3znen 4. Harnsignas reomerpusi. Cummerpus
13 3.12 OceBas cummertpus. LleHTpanbHas cuMMeETpUsL.
14 10.12 [Toctpoenue cummeTpudHbIX Guryp. CUMMETpHs B IPOCTPAHCTBE.
Paznen S. Boipaxkenusi ¢ 0yKBaMu.
15 17.12 [Ipumenenne OyKB JIs 3aITMCH MaTEMAaTUUECKUX BBIPAKCHUH U TIPEITIOKCHUM.
16 2412 BykBeHHBIE paBEHCTBA, HAX0KICHUE HEU3BECTHOTO KOMIIOHEHTA. DOpMYIIbI
Pasznen 6. Harnsignas reomerpusi. @urypbl Ha INIOCKOCTH
17 14.01 YUeTbIpEXYroJIbHUK, TMPUMEpPBI  YETBIPEXYTOJBHUKOB. IIpsAMOyrosbHUK, KBajapar:
CBOICTBA CTOPOH, YIJIOB, THArOHAJICH.
18 21.01 H3mepenune yrinos. Buasl TpeyrojJbHUKOB.
19 28.01 [TepumeTrp MHOTOyroMbHMKA. [Inomans ¢purypel. @opmyisl mepuMeTpa U TUIOHIAIH
npsimoyrosibHuka. [IpubmmkéHnoe u3mepenue miomanu Guryp.
Pasnea 7. Iloj10:kuTEIbHBIC M OTPUIIATEIbHBIC YHCJIA
20 4.02 Lenble 4yucna. YwucioBble NPOMEKYTKH. Monyns 4uciia, reoMeTpuyecKas
MHTEPIPETALMSA MOTYJIS.
21,22, 11.02 [TonoxxurenpHbIE U OTpHUIIATENIbHBIC YKciIa. CpaBHEHHUE TIOJIOKUTEIBHBIX U
23 18.02 OTPULIATEIBHBIX YHUCEIL.
25.02
24 4.03 ApudmeTrueckue IeHCTBUS C MOJOXHUTEIbHBIMU U OTPUIIATEILHBIMU YHCIAMU
25 11.03 Pemenne TeKCTOBBIX 3a4a4
Paznea 8. IlpeacraBiieHue JaHHBIX
26 18.03 [IpsmoyronbHbIN mapamienenumnes, Ky0, npu3Ma, nupamMuaa, KOHyC, IIJIMHAP, IIap U
chepa.
27 8.04 N306paxenue npoctpaHcTBeHHbIX puryp. IlpumMeps! pa3BEPTOK MHOTOTPaHHHUKOB,




HMIMHAPA U KOHYca.

28 15.04 [lonatue o00bEMa; eauHunbl u3MepeHuss 00bEmMa. OOBEM  HPSAMOYTOIBHOTO
napajuienenuneaa, kyoa, hopmyisl o0bEma *,
Paznen 9. IloBTopenue, 00001eHne, CHCTEMATH3AIUSA

29 22.04 [ToBTOpEHNE OCHOBHBIX MOHSATHI M METOJIOB Kypca 6 Kiiacca, 0000IIeHrne u
CUCTEMAaTH3aIns 3HaHUH.

30 29.04 [ToBTOpPEHNE OCHOBHBIX IMOHATHI M METOJIOB Kypca 6 Kilacca, 0000IIeHne U
CUCTEMAaTH3aIns 3HaHUH.

31 6.05 [ToBTOpEeHNE OCHOBHBIX MOHATHIA U METOOB Kypca 6 Kiacca, 00001ieHne n
cUCTEMaTU3allis 3HaHU.

32 13.05 [ToBTOpEeHME OCHOBHBIX IMOHATHUN U METO/IOB Kypca 6 Kiacca, 00001eHre u
cHCTeMaTH3alus 3HaHUH.

33 20.05 [ToBTOpEHNE OCHOBHBIX TOHATUH M METOJNOB Kypca 6 Kiacca, 0000IieHue
CUCTEMAaTH3aIns 3HAaHUH.

34 27.05 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 6 kiacca, 00001IeHrne u
cHCTeMaTH3alus 3HaHUH.

O01ee xK0J1-BO 4acoB: 34
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