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[IpencraBieHHbIe MPOrpPaMMBI MO Kypcam MaTeMaTHku (5—6 kiacchl), anredper (7—9 kmacchn),
reomeTpun (7—9 Kiaccel), co3aHbl HA OCHOBE €IUHON KOHLEMIMU MPENoJaBaHus MaTeMaTHUKUA B
cpenHeit mkosie, pazpaborannoir A. I'. Mepsmsakom, B. b. Tlomonckum, M. C. fAxupom, /. A.
HomupoBckuM — aBTOpaMu y4eOHUKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM YCIIEXay.

PABOYAS MPOT'PAMMA JUIS1 YHALIUXCA 5 - 6 KTACCOB

Hacrosimas paboyast mporpamma mno npeamery «MaTtemaTuka» uist 5-6 kiraccoB pa3paborana
B COOTBETCTBHH ¢ TpeOoBaHusMU DenepanbHOr0 TOCy1apcTBEHHOT0 00pa3oBaTEIbHOIO CTaHAApTa
ocHOBHOT0 o61ero oopazosanus (PI'OC O0O0).

— @3 «O0 obpazoanuu B Poccuiickoit denepaunn» ot 29.12.2012 r. Ne 273;

— @I'OC HOO (ITpuka3z MunucrepctBa o0pa3oBanus u Hayku Poccuiickoii ®@eneparnuu ot 06
okTs0ps 2009 r. Ne 373, B pen. npuka3oB oT 26 HOs0psa 2010 r., ot 22 centsops 2011 r. Ne
2357);

— @©I'oC 000 (ITpukaz MunucrepctBa oOpa3oBanus u Hayku Poccuiickoii @eneparnuu ot 17
nexadps 2010 r.Ne 1897);

— IIpukaz MOuH P® Ne 1576 ot 31.12.2015 roma «O BHeceHWH M3MEHEHUH B (eaeparbHbIi
roCy/lapCTBEHHbI  00pa3oBaTelbHBIM  CTaHAAPT HadajdbHOro oOmero oOpa3oBaHus,
YTBEPKJICHHBINA MprKazoM MuHHCTepcTBa 0Opa3oBanus u Hayku Poccuiickoit denepanuu ot
06 oxTsa0pst 2009 1. Ne 373»;

— IIpukaz MOuH P® Ne 1577 ot 31.12.2015 roma «O BHeceHWH M3MEHEHUH B (eaeparbHbIi
rocy/lapCTBEHHbI ~ 00pa3oBaTeNbHBIH  CTAaHAAPT OCHOBHOTO  00mIero  oOpa3oBaHWUA,
YTBEP)KJICHHBIN MpUKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanun ot
17.12.2010 . Ne 1897».

— ¥Ycrasom MOY «COIII c. bamammy, u perinaMeHTUPYET MOPSAIOK pa3pabOTKU M peah3aliiu
pabouux mporpamm.

PabGouyas mporpamma coctaBlieHa Ha OCHOBaHHMH: aBTOPCKO# mporpammel A.I'. Mepainsk, B.b.
[Tononckuii, M.C. fAxup, E.B. Bynko mo marematuke maisa 5-6 KiaccoB 00I1eo0pa3oBaTeIbHBIX
YUpEXKJIEHUH, KOTOpasi BXOJUT B €AMHBII peecTp NPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHbBIX IPOTPAMM;

CootercTBYeT (enepaibHOMy TOCyJapCTBEHHOMY 00pa30BaTebHOMY CTaHJIApPTy OCHOBHOT'O
o01rero oOpa3oBaHUsL.

1.Ilnanupyembie pe3ybTAThI
IIpenmeTHble pe3yJibTAThl OCBOEHHUS] Y4eOHOT0 MpeAMeTa:
Yuawuiica nayuumcs:

1) pabortath ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAaHHE, H3BJICUCHHE HEOOXOIUMOi
uH(pOpMalIUK), TOYHO ¥ FPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW UM MHCbMEHHOM peuu, IpUMEHss
MaTeMaTHYeCKyl0 TEPMUHOJIOTHMI0 W CHMBOJHUKY, HCIOJB30BaTh Pa3IUYHbIC S3BIKM MaTeMaTHKH
(crmoBecHBIN, CUMBOJIMYECKHH, rpaduueckuii), 000CHOBBIBATH CYXKICHHS, IPOBOIUTH KIaCCH(PHKAIUIO;

2) BhameTh 0a30BBIM TMOHATHIHBIM ammapaToM: MMETh MPEACTaBICHHE O YHUCIe, ApoOH, 00
OCHOBHBIX T€OMETPHUECKUX OOBbeKTax (TOuka, TMpsMas, JOMaHas, Yyroll, MHOTOYIOJbHUK,
MHOTOTPaHHUK, KPYT, OKPYKHOCTb);

3) BBIMOJNHATH apuDMETHYECKHE MPeoOpa3OBaHKsl, MPUMEHATh WX IS PEHICHHUS Y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

4) TMO0JIb30BATHCS U3YYEHHBIMU MaTEMAaTHYCCKUMU (POPMYIIaMH;

5) camMOCTOATEIbHO MPUOOPETaTh W MPUMEHSTH 3HAHUS B PA3IMYHBIX CHTYAIHSX [UIA PEIICHUS
HECJIOKHBIX MPAKTHUECKUX 3a/1a4, B TOM YHUCIIE C UCTIOJIB30BAaHUEM MPH HEOOXOJMMOCTH CIIPABOYHBIX
MaTepuasoB, KAIbKYJIATOpPa U KOMIIBIOTEPA;

6) MOJB30BaTHCS MPEIMETHBIM YKa3aTelIeM SHIMKIIONEAUNH W CIPABOYHUKOM ISl HAXOMXKJICHHUSI
uHpOpMaInu;

3HATh OCHOBHBIC CIIOCOOBI MPEACTABICHUS W aHAIHM3a CTATHCTUYECKUX JTaHHBIX,
YMETb peliaTh 3a/Ia4u ¢ TOMOIIBIO TIepedopa BO3MOKHBIX BAPUAHTOB;
Yuawuiics nonyuum 603moocnocmos Hay4umvca.
1) BBINOJHATH apuMETHUYSCKHE NPeoOpa30BaHUs BBIPAKCHHM, MPUMEHATh WX JUIS PEUICHHS



y4eOHBIX MaTeMaTHYECKHX 33/1a4 H 3a]1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MTPEIMETAX;

2) TPUMEHSTh M3YYCHHBIC MOHATHS, PE3yIbTaThl M METOJbI NPU PEUICHUH 334 Pa3In4dHBIX
paszenoB Kypca, B TOM YUCIE 33/1a4, HE CBOAIIMXCA K HEIIOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX
AITOPUTMOB;

3) caMOCTOSITEIBHO JCHCTBOBATh B CUTYAllMU HEONPEACIEHHOCTH MPH PEIICHUN aKTYaJbHBIX IS
HUX IpoO0JIeM, a TAaKKE CaMOCTOSATEIbHO MHTEPIPETUPOBATh PE3yJbTaThl PELICHUs 3a7ad C Y4eTOM
OTPAaHUYECHUH, CBA3AHHBIX C PEAJIbHBIMU CBOMCTBAMH PAaCCMAaTPUBAEMBIX IIPOLECCOB U SIBJIICHUM.

Apudmeruka

Ilo oxoHuaHun HU3YyICHHUS Kypca yanHﬁCH HAYIUTCHA:

MOHUMATh OCOOCHHOCTH JAECATHYHON CUCTEMBI CUMCIICHUS,

HCIIO0JI30BATh MTOHATHS, CB3aHHBIE C IEIMMOCTBIO HATYPAJIBHBIX YNCE;

BBIpa)KaTh YKCIa B SKBUBAJICHTHBIX (popMax, BbIOMpas HanboJjiee MoX0 11y B 3aBUCUMOCTH
OT KOHKPETHOMW CUTYyallNH;

CPAaBHUBATH U YIIOPAA0UYMBATH PALIMOHAIBHBIC YHCIIA;

BBIITOJIHATH BEIYHUCIICHUS C PALIMOHAIBHBIMU YHMCIIAMH, COYETast YCTHBIE U MMCbMEHHBIE IPUEMBI
BBIYMCIIEHUH, TPUMEHSTH KaJIbKYJIATOP;

HCIIOJIb30BAaTh TMOHATHUS M YMEHHUS, CBSI3aHHBIE C IPONOPLUUOHAIBHOCTBIO BEIUYHMH, B XOJI€
penIeHnsl MareMaTU4ecKuX 3a/a4d M 3a/1a4 U3 CMEXKHBIX IPEIMETOB, BBIIOJIHATh HECIOXKHBIE
IIPAKTUYECKUE PACUETHI;

aHAJIM3UPOBATh TIpauKU  3aBUCUMOCTEH MEXIy BeIWYMHAMH (pacCTOsTHUE, BpeMs;
TemIeparypa  T. II.).

Yyammiicsi MOJy4YUT BO3MOKHOCTh:

MMO3HAKOMUTHCS C MMO3UIUOHHBIMU CUCTEMaMU CUUCIICHHS K OCHOBAHUSIMU, OTIIMYHBIMU OT 10;
YIIIYOUTD M pa3BUTh MPEICTABIICHUS O HATYPAJIbHBIX YHCIIAaX U CBOWCTBAX JAETMMOCTH;
HAay4YUThCSl HCIOJIb30BaTh MPHUEMBI, pPAlUOHAIU3UPYIOIINE BBIYUCIEHUS, MNpHoOpecTu
HaBBIK KOHTPOJUPOBATh BHIYUCIICHUSI, BEIOMPAs OAXOISUINHN sl CUTYaIluU CIIOco0.

YucaoBble 1 OVKBEHHBIE BLIPAKEHNS. Y PaBHEHMSI.

ITo oxoHYAHUM M3yYeHHS KyPCa YYAIMIACA HAYYNTCH:

BBIMIOJIHATH ONEPAIMH C YHCIOBBIMH BBIPOKCHUSIMU,

BBITIOJIHATh MPeoOpa3oBaHusl OYKBCHHBIX BBIPOKEHUH (PacKpbITHE CKOOOK, IIPHBEICHUE
MOJOOHBIX CIIaracMbIX);

peniaTh JIMHEHHbIC ypaBHEHUS, pelIaTh TEKCTOBBIE 3a/1aUl alreOpandecKuM METOI0M.

Yuammiicsi MOJYYUT BO3MOKHOCTh:

Pa3BUTb NPCACTABIICHUA O 6YKB6HHBIX BBIPpAXXCHUX,
OBJIaACTH CIICHHAJIbHBIMHU HpI/IéMaMI/I PCUICHHA ypaBHeHHfI, INPpUMCHATH allliapatr ypaBHeHI/Iﬁ
IJIs1 pCIICHUA KaK TCKCTOBBIX, TAK U MMPAKTHYCCKUX 3aa4.

T'eomerpuueckue purvpol. UsMepenne reoMerpuyecKux BeJTMUNH.

ITo oxOHYAHUH M3YYeHHS Kypca yYaIUUUCHd HAYYUTCH:

pacrmo3HaBaTh Ha YEPTEKax, PUCYHKaxX, MOJEISAX M B OKPYJKAIOIIEM MHUpE IUIOCKUE U
POCTPAHCTBEHHBIE TEOMETPUIECKHE (PUTYPBI U X DJIEMEHTHI,

CTPOMTH YIJIbl, ONPEJLISATh UX TPALYCHYIO MEPY;

pacmo3HaBaTh M H300paxaTh pa3BEPTKM Kyba, MNPSIMOYrOoJbHOTO MapajulesenuIena,
MPaBHIBLHOW TUPAMUJIBI,

OTIPENETATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHI, IMHEWHBIE pa3Mephbl caMol (pUTYpBI
1 Ha060POT;

BBIYUCIIATE 00BEM NPSAMOYrOJBHOTO Mapajulelienuneaa u Kyoa.



Yyammiicsi MOJIy4UT BO3MOKHOCTh:
— HAyYUTHCS BBIYUCIATH 00BEM MPOCTPAHCTBEHHBIX N'€OMETPHUECKHX (UTYpP, COCTABICHHBIX
U3 MPSMOYTOJIbHBIX Mapajjeeune/1oB;
— yrayOuTh U pa3BUTh MPEJCTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUCCKUX PUTYpaXx;
— HAYYUTHCSA NPUMEHATH NOHATHE Pa3BEPTKU A BHINOJHEHUS MPAKTUYECKUX PACUYETOB.

DJ1eMeHTDbI CTATUCTUKH, BepoSATHOCTH. KoMOHHATOPHELIE 32124,

ITo oxoHYaHUM M3yYeHHS Kypca y4Yalluiica HAYYUTCH:
— HCHOJIb30BaTh NPOCTEHUIINE CIIOCOOBI IPEAICTABICHHS U aHAIN3a CTATUCTUYECKUX JIaHHBIX;
— pelmaTtb KOMOMHATOPHBIE 3a/1a4d Ha HaX0XKJI€HUE KOJINYeCTBAa 00BbEKTOB MJIM KOMOMHAIIUM.

Yyammiicsi NOJy4UT BO3MOKHOCTD:

— TpUOOPECTH TMEepPBOHAYAIBHBIM OIBIT OpraHU3alK cCOOpa JaHHBIX MPHU MPOBEIECHUU OIpoca
00111eCTBEHHOTO MHEHUS, OCYILIECTBIIATh WX aHAIHU3, IPEACTABIIATh PE3YAbTAThI OMPOCa B BUJIC
TaOJUIIbI, TUarpaMMBbl;

— HAaYYHUTHCA HEKOTOPHIM CIIENHATbHBIM MpUEMaM pelieHrus KOMOMHATOPHBIX 3aJ1a4.

2. Conep:xaHue y4eOHOT0 NpeAMeTa.

Apudmeruka
HarypajbHble yuciIa M 1eHCTBUS HAl HUMHU
— Psan HarypaneHbIX uncen. JlecaTuyHas 3anuch HaTypaibHBIX YHCEIL.
— Koopnunarssiii myy. [lkana.
— CpaBHeHue HarypainbHbIX yucesl. ClI0O)KEHHE W BBIYMTAHUWE HaTypajdbHbIX uunces. CBoiicTBa
CIIOKEHUS.
— VYMHOXEHUE U JeJIeHUE HaTypaJbHbIX unced. CBoHCTBa yMHOXEHHUS. [[eeHne ¢ ocTaTKOM.
Crenenp 4nciia ¢ HaTypaJlbHbBIM MOKa3aTEIIEM.
— Pemienue TekCcTOBBIX 33a1a4 apu(PMETHYECKUMH CIIOCOOaMHU.

OObIkHOBeHHBIE JipoOu. [IpaBuiIbHBIC H HENPAaBHIbHBIC IPoOH. CMeNIaHHbIC YHCIA.

— CpaBHeHHE OOBIKHOBEHHBIX JIPOOCH W CMEIIAHHBIX 4Yhcell. ApupMeTHYSCKHE NCHCTBUS C
O0OBIKHOBEHHBIMHU JIPOOSIMHU.

— Jecaruunsie apoOu. CpaBHEHME U OKpYIJIEHHE JeCATHYHBIX Jpoleil. Apudmernyeckue
NEUCTBUSL C JIECATHYHBIMU JpoOsimu. [Ipukuaku pe3yibTaToB BbiuuciieHHWit. [lpeacraBieHue
JCCTHYHOM IPOOH B BUI€ OOBIKHOBEHHOW JPOOU U OOBIKHOBCHHOM B BUE JCCATHUHOM.

— IIpouentsl. HaxoxkaeHHe NPOIEHTOB OT uKcia. Haxosxae HUE Yncia 1Mo ero mpoieHTaMm.

— PeureHue TEKCTOBBIX 3a7a4 apu(PMETHUESCKUMHU CITIOCO OaMH.

Besnmuunbl. 3aBHCHMOCTH MKy BeJTHYHHAMH
— Enunune! qmmHel, miuomany, o0bEMa, Macchl, BpEMEHHU, CKOPOCTH.
— Ilpumepsl 3aBucumocTed Mexnay BeauunHamu. llpencraBieHue 3aBUCUMOCTEN B BHUJE
¢dbopmyi. Beruncienus no gopmynam.
YuciioBble M OyKBeHHbIE BbIPAsKeHUsl. Y PABHCHUS
— YucnoBble BeIpaXEHUsI. 3HAUEHUE YNUCIOBOTO BbIpakeHUs. [opsaaok nelicTBUIl B YUCIOBBIX
BbIpaK€HMAX. bykBeHHbIE BoIpakeHUs1. DopMyiibl.
— VYpaBHenus. Kopenb ypaBHeHMs. OCHOBHBIE CBOWCTBA ypaBHEHHMH. PemieHue TEKCTOBBIX
3a7a4 ¢ MOMOIIbIO YPaBHEHHUH.

JIeMeHTBI CTATHCTHKH, BeposiTHOCTH. KoMOnHaTopHbIe 3a1a4n
— IlpencraBnenue qaHHBIX B BUAE TaONUIL, rpaduKoB.



Cpennee apudmerndeckoe. CpeHee 3HaUCHHE BETMYMHEI.
Pemenne koMOMHATOPHBIX 3a/1a4.

FQOMeTpI/I‘leCKI/Ie (l)l/ll"ypbl. I/I3MepeHI/lﬂ reOMETPUICCKUX BECJIMYUH

Otpe3ok. Iloctpoenue otpeska. [InuHa oTpe3ka, jomaHoi. M3mepeHue UIMHBI OTpPE3Ka,
IIOCTPOEHUE OTpe3Ka 3ajaHHOW JuiMHBL. Ilepumerp mHoroyrosnbHuka. Ilnockocts. Ilpsimas.
Jlyu.

VYron. Bupael yrnoB. I'pagycHas mepa yria. M3MepeHne W NOCTPOEHHE YITIOB C ITOMOIIBIO
TPaHCIOPTHUPA.

[Ipsmoyroneauk. Ksanpar. TpeyrosbHuK. Buabl TpeyroJbHUKOB

PaBenctBo duryp. [Inoujanes npsimoyronbHuka u kBagpara. Ocb CHMMETPUU PUTYPHI.
Harnsguele  mpeacraBieHuss O NPOCTPAHCTBEHHBIX  (urypax: MPSAMOYTOJIbHBIN
napaiienenurnen, kyo, nupamuaa. O0bEM NpsIMOYroILHOTO Mapasuieyenuneaa u Kyoa.

MaremaTHuka B HCTOPUYECCKOM Pa3BUTHH

Pumckas cucrema cumcienus. [lozunnonnsie cuctemsl cuuciaeHus. O6o3HaueHue mudpp B

Hpesueit Pycu. CrapuHHble Mepbl JUIMHBL. BBefeHWe MeTpa Kak €QUHUIBI JJIMHBL MeTrpuueckas
cucrema mep B Poccun, B EBpone. Uctopus gopmupoBanusi MaTeMaTH4ecKMX CHUMBOJIOB. J[poOu B
Basunone, Erunte, Pume, Ha Pycu. OTKpbITHE ACCATHUHBIX IpoOeii. Mup mpocThix uyucenl. 30J0Toe
ceuenue. Yucno Hynp. JI.D. Marauukwuii. [1.JI. YeOsrmes. A.H. Konmoropos.

3. TemaTH4YeCKUii NJIaH Y4eOHOT0 MpeaMeTa

B 6a3ucHom yueOHOM (0Opa3zoBaTenbHOM) IIJIaHE HAa M3ydeHHE MaTEeMaTHKH B 5-6 Kiaccax

OCHOBHOM IIKOJIEI OTBEICHO:

Knacce KonnuectBo KonnuectBo Hroro
HEIEILHBIX YacOB y4eOHBIX HEJEb 3a y4eOHBIH TOT

5 Knacc 5 34 170

6 KJacc 5 34 170

Kpr npeaycMarpuBacT IIOCJICA0BATCIbHOC HU3Yy4YCHHUC pa3aciioB (¢{0) CJICAYHOIIUM

pacnpeaciiCHUEM YaCOB Kypca:

TemaTHYecKoOe NJIAHUPOBAHHE B 5 KJIacce

ITo aBTOpCKOM MpOrpaMmme ITo paGoueii mporpamMme
Bcero B Tom yucne: Bcero B Tom uucne: :E’
Ne 5
o/ Pasznen kypca KoHnTpoas KoHTpoas g
yacoB | Teopusi | (koHTponbH | 4acoB | Teopust | (KOHTPOJIBH .
bl PabOTHI) ble PabOTHI) =
1 HarypanbHbie 20 19 1 20 19 1
YHUCJIa U Kbl
Cnoxenue u 33 31 2 33 31 2
o | BPIUMTAHME
HaTypaJbHbBIX
quCcell
3 YMHOXEHUE U 37 35 2 37 35 2
JIeJICHUE




HaTypaJIbHBIX
qucen
4 OOBIKHOBEHHBIC 18 17 1 18 17 1
apobu
5 JlecsaTudHbIC 48 45 3 48 45 3
apoou
6 Hrorosoe 19 18 1 15 18 1
MTOBTOpPEHUE
Peszepn 4
HUtoro: 175 165 10 175 160 10
TemaTHuueckoe MJIaHNPOBaHuUe B 6 Kiiacce
[To aBTOpCKOI IpOrpaMme 1o pabGoueit nmporpamme
Bcero B Tom yucne: Bcero B Tom uucrne: QE’
Ne Paznen xypca K %
/T OHTpPOJIb KoHTtpoib g
yacoB | Teopust | (koHTposibH | yacoB | Teopust | (KOHTPOJIBH 2
ble pabOTHI) ble paboOTHI) =
[ToBTOpEeHME 6 5 1
1 | marepuana 3a
Kypc 5 kiacca
JleauMocThb 17 16 1 17 16 1
2 | HaTypaJbHBIX
qrce
3 OOBIKHOBEHHBIE 38 35 3 38 35 3
Ipoou
4 OTHomIeHUS U 28 26 2 28 26 2
MIPOIOPLIUU
ParnmonansHabie 70 65 5 70 65 5
5 | ymucna u AencTBUs
HaJ HUMH
[ToBTOpEHUE M 22 21 1 12 11 1
g | CHCTEMaTH3AINS
y4eOHOT0
Marepuana
Pesepr 4
Uroro: | 175 165 12 175 158 13

4. ®opMBbI KOHTPOJISAA M BAPHAHTHI €ro NPOBe/IeHNs

MareMaTtnyeckue TUKTaHThl. B MaTeMaTUYECKUX JUKTAHTaX OLICHUBAIOTCS HE TOJIBKO 3HAHUSA
yYeHMKa, HO M YMEHHME ero paboTaTb Ha CIyX M 3a orpaHudeHHoe Bpems. OIeHKH
BBICTABJIAIOTCS HA YCMOTPEHUE YUUTENS U YICHUKA.

TecTrl mpeIoKeHbl IByX BHIOB: Ha YCTAHOBJIEHHE WCTHHHOCTH YTBEP)KICHUN M Ha BHIOOD
IpaBUILHOTO OTBeTa. [lepBble MPOBEPAIOT YMEHHE MATUKIACCHUKOB OOOCHOBBIBATH WM
OIIpOBEpraTb yTBEPXKACHUA. Takue TECTbl IO3BOJIAIOT  AKLEHTUPOBAaTh BHHUMAaHUE
IIKOJIPHUKOB Ha (POPMYJIHPOBKAX OMPEICICHUN, CBOWCTB, 3aKOHOB M Jp. MAaTeMaTUYECKUX
MIPEIJIOKEHUH, a TAKKE Pa3BUBAIOT TOUYHOCTH, JIOTUYHOCTb U CTPOTOCTh UX MAaTEMaTUYECKON
peun. Ha ux BbINOJIHEHHE OTBOAUTCS OT 3 10 5 MMHYT.



— Tectsl Broporo Buaa (¢ BHIOOPOM OTBETa M3 TPEX WIM YETHIPEX BAPHAHTOB) MPOBEPSIOT
BJIaJICHHE YCTHBIMH BBIYMCIUTEIBHBIME MPHEMaMH, YCBOCHHE MaTepHalia KakJI0ro IMyHKTa, B
TOM IOCIEA0BAaTEIbHOCTH, B KOTOPOM OH Tam ImpexacraBieH. Tectsl cogepxkar mo 10
BOIPOCOB, MX MOXXHO MpeajaraTb LEIMKOM MM YacTSIMH, B 3aBUCUMOCTH OT 0OBemMa
MPOIIGHHOTO MaTeprajia K MOMEHTY NpoBeeHUs. Ha BBINONHEHNE KaKIO0TO 33/aHusl TecTa
OTBOJIUTCS OKOJIO | MUHYTHI.

— CamocTosiTenbHbie paboThl coaepkat oT 4 10 6 3aJaHuil U pacCUMTaHbl MpuMepHo Ha 15-20
MUHYT. OLEHUBAIOTCS IO YKETAHUIO YJaIuXCsl.

— JI1s UTOTOBOTO MMOBTOPEHUS COCTABIICHBI HTOTOBBIC 3aUETHI.

— KoHTposnbHBIE pabOTHI COCTaBICHBI IO KPYMHBIM OJOKaM Marepuajia WiH TJlaBaM y4eOHUKa,
€CTh UTOTOBasi KOHTpOJIbHAs paboTa. B xaxaoi pabote no 5-6 3amaHuil, nepBble TPU U3 HUX
COOTBETCTBYIOT ~YPOBHIO OOs3aTEIbHOM IOATOTOBKH, IOCIEIHUE 3adaHus  Oojee
MPOJBUHYTHIE TI0 YPOBHIO CIIOKHOCTH. Ha BBIMIOIHEHHE KOHTPOIBHOHN padoThel oTBOAMTCS 40
MUHYT.

PABOYAS MTPOI'PAMMA 11O AJITEBPE JIUISl YHAIIUXCA 7 - 9 KIACCOB

Hacrosmas pabouas mporpamma mo anredpe 7 - 9 kimacca pa3paboTaHa Ha OCHOBE TpeOOBaHHI K
pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 00pa30BaTEIbHOW MPOTPAMMBI C YYETOM OCHOBHBIX HAIlpPaBIICHHUN
MpOrpaMM, BKJIIOUEHHBIX B CTPYKTYpy OCHOBHOW oOpasoBareibHON mporpamMmmel MOV «COII c.
bamammy. Paboyas mporpaMMa KOHKPETU3UPYET COJEPKaHKUE TeM (pas/esioB, IJ1aB), JAeT MPUMEPHOE
pacnpeneneHue  yd4eOHBIX YacoB 1O TemaM (pasjenaM, TrjaBaM) W PEKOMEHJIYEMYIO
MOCJIEI0OBATEILHOCTh HM3y4eHUs TeM (pa3lesnoB, TIJIaB) y4eOHOTO TMpeaMmeTa, Kypca, € Y4eTOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKM Y4eOHOTO Ipolecca, ICUXO0JI0ro-
(hM3HOJIOTMYECKUX U BO3PACTHBIX 0COOCHHOCTEH yJalnuxcsl.

Paboyas mporpamma 7 - 9 kimacca paccuuTaHa Ha 3 4acOB B HEJEIIO HA MPOTSHDKCHUH YYeOHOTO
rojna, To ectb 105 yacos B rou.

YpoBeHb 00yueHus1 — 6a30BbIN.

Cpok peanuszanuu padoueii yueoHoit mporpammsol — 2021/2025 yueGHbIii ro.

JJMHHOCTHBIE, METAITIPEJMETHBIE, IPEAMETHBIE PE3YJIbTATBI OCBOEHUSA
COJEPKAHUA KYPCA MATEMATHUKHA

W3yueHne MareMaTHKH IO JaHHOW paboueil mporpamMme cHocoOCTBYeT (OPMHPOBAHHUIO Y
y4aIluXxcsl TMYHOCTHBIX, METANPEAMETHBIX H MIPEIMETHBIX PE3YJIbTATOB 00YUEHHSI, COOTBETCTBYIOIIUX
TpeboBanusM DeaepabHOTO TOCYIapPCTBEHHOTO 00pa30BaTELHOIO CTaHJIapTa OCHOBHOTO OOIIETO
o0OpaszoBaHwUsI.

JIn4HOCTHBIE pe3y/IbTaThl:

1) BocmuTaHHE POCCUHCKOW TpakJaHCKOM MISHTUYHOCTH: MAaTPUOTHU3MA, yBakeHUs Kk OTedecTBy,
OCO3HAHHE BKJIaZ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOLIEHUE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh 00YYAIOLIUXCSl K CAMOPa3BUTHIO
U caM000pa30BaHHUIO Ha OCHOBE MOTHBAIIMH K 00YYEHHIO U IO3HAHUIO;

3) oco3HaHHBII BBHIOOP M MOCTPOEHHUE JNaNbHEHIIEH MHIUBUAYAJIbHOW TPaeKTOPUH 0Opa3oBaHUs Ha
6a3e OpHEHTHUPOBKH B MHpe Mpodeccuil 1 mpopeccHOHATBHBIX MPEANOUYTEHUH ¢ Y4ETOM YCTONYMBBIX
MO03HABATEIbHBIX HHTEPECOB, a TAKXKE HAa OCHOBE (POPMHUPOBAHHUS YBAXKUTEIHHOTO OTHOIICHUS K TPYLY,
pa3BUTHE OMbITA YYACTUS B COLIMAIIBHO 3HAYUMOM TPY/IE;

4) ymeHHe KOHTPOJIMPOBATh MPOILECC U pe3yIbTaT yueOHON U MaTeMaTH4eCKOi eI TeIbHOCTH;

5) KpPUTUYHOCTb MBIIUICHUS, WHUIMATUBA, HAXOJUYUBOCTb, AaKTUBHOCTh TNIPU  PEIICHUHU
MaTeMaTHYECKUX 3a/a4.

MeranpeamMeTHble pe3yJabTaThl:



1) ymMmeHHe caMOCTOSITENBHO OMPEICIISATh eI CBOCT0 O0yUYeHHUS, CTABUTh U (DOPMYIUPOBATH s CEOst
HOBBIE 33/1a41 B y4€0e, pa3BUBAaTh MOTHBBI M HHTEPECHI CBOEH IMO3HABATENIBHOMN JEATEILHOCTH;

2) yMEHHE COOTHOCHUTb CBOU JECHCTBHUS C IUIAHUPYEMBIMHM PE3YJbTaTaMH, OCYLIECTBIISITb KOHTPOJIb
CBOEH JEATENILHOCTH B IIPOLIECCE JOCTIKEHUS PE3yIbTaTa, ONPEAeaTh CIOCO0bl AEUCTBUNA B paMKax
MIPEVIOKEHHBIX YCJIOBUM U TpeOOBaHUN, KOPPEKTHPOBATb CBOM JEHUCTBUS B COOTBETCTBUU C
W3MEHSIOLICICS CUTyallue;

3) yMeHHWE oOmpeaensTh TOHATHS, CO3JaBaTh  O0O0OOIIEHHWS, YCTaHABJIMBATh  AHAJIOTHUH,
KJIaccu(UIIMPOBATh, CAMOCTOSTEIILHO BEIOMPATH OCHOBAHUS M KPUTEPHUH ISl KIacCU(UKAIINH;

4) ymeHHe yCTaHaBIMBaThb INPUUYMHHO-CIICJCTBEHHbBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
YMO3aKI04eHHe (MHAYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUN) U JIENaTh BbIBOJIbI;

5) pa3BUTHE KOMIIETEHTHOCTM B 00JIACTH HCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH;

6) mepBOHAYANLHBIE TMPEACTaBICHUS 00 HAEIX M O METOJaX MAaTeMaTHKH KaK 00 YHHBEPCAIbBHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTTMPOBAHMUS SIBJICHUN U MPOIIECCOB;

7) ymeHHue BUAETh MaTeMaTUYEeCKyl0 3aJjayy B KOHTEKCTE€ MpOOJEMHOW CHUTyallud B JAPYTUX
JTUCHMILINHAX, B OKPY)KAIOIIEH KU3HU;

8) yMeHHe HaxOOuTh B pa3IUYHbIX MCTOYHHUKAX HHGPOpPMALMI0, HEOOXOIUMYIO JJsi pelleHUs
MaTeMaTHYeCKHUX 3a/1ay, U MPeICTaBIsATh €€ B MOHATHON ¢dopMme, MPUHUMATh pPEIICeHHE B YCIOBHSIX
HEMOJIHOM UM U30BITOYHOM, TOUHOU HUIIM BEPOSITHOCTHOM MH(pOpManuu;

9) ymMeHue MoHUMAaTh U UCMOJIb30BaTh MaTEMaTHYECKUE CPEJCTBA HATJSAHOCTU (TpaduKu, TaOIUIBI,
CXEMBI U JIp.) JJIsl WUTIOCTPaLMK, HHTEPIIPETAllUU, apryMEHTaIUH;

10) ymeHue BBIIBUTaTh TUIIOTE3bI IPU PELLICHUH 33/1a4H, TIOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;

11) moHMMaHKUE CYITHOCTH aITOPUTMUYCCKUX TPEAMUCAHUN U YMEHHE IEUCTBOBATh B COOTBETCTBUU C
MPeI0KEHHBIM aIrOPUTMOM

IIpenmeTHble pe3yabTaThI:

1) oco3HaHue 3HaYEHHUS] MATEMATUKH U1 MIOBCETHEBHOM KU3HU YEJIOBEKa;

2) mpencTaBlIeHUE 0 MaTeMAaTHYECKOW Hayke Kak cepe MaTeMaTHUIECKON JIeATeILHOCTH, 00 Tanax eé
pa3BUTHSL, O €€ 3HAYUMOCTH ISl Pa3BUTHUS [IUBUIIN3ALINH;

3) pa3BuTHe yMEHHI paboTaTh ¢ Y4eOHBIM MATEeMAaTUYECKUM TEKCTOM (aHAJIM3UPOBaTh, M3BIIEKATH
HE00X0IMMYI0 HH(POPMAIHIO), TOUHO U IPaMOTHO BBIPAXkKaTh CBOM MBICIIH

C TMPUMEHEHHEM MaTeMaTH4YeCKOW TEPMUHOJIOTUM M CHMBOJIMKH, MPOBOJAUTH Kilaccuukaiuu,
Jorudyeckrue 000CHOBaHUS;

4) BrnageHue 0a30BbIM MOHATUIHBIM allapaToM [0 OCHOBHBIM pa3fiefiaM COJIeP:KaHus;

5) cucrematuyeckue 3HaHUs O QYHKIMSIX U UX CBOICTBAX;

6) MpakTUYEeCKH 3HAYMMblE MaTEMaTHYEeCKHE€ YMEHUS W HaBBIKA, UX NPUMEHEHUE K PEIICHHUIO
MaTeMaTHYeCKUX U HeMaTeMaTHYeCKUX 3aJa4, MPe/InoJiararoliee yMeHus:

* BBITIOJIHATH BBIUKCIICHHUS C JCHCTBUTEIHHBIMU YHCIAMM;

* pelath ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHH 1 HEPABEHCTB;

* peliath TEKCTOBBIC 3aJaud apU(PMETHUECKUM CIHOCOOOM, C MOMOIIBIO COCTaBJICHHS M PELICHUS
ypaBHEHUH, CUCTEM ypaBHEHUI U HEPABEHCTB;

* UCIOJIb30BAaTh ANreOpandecKuil S3bIK JUIsl OMMCAHUS MPEAMETOB OKPYXKAIOLIErO0 MUpPA U CO3JaHUS
COOTBETCTBYIOIIMX MaTEMATUUECKUX MOJEIIEH;

MPOBOJUTHh MPAKTUYECKHE pPACUETHl: BBIYMCICHHUS C NPOLIEHTAMH, BBIYMCIEHUS C YHUCIOBBIMU
MOCJIEIOBATETFHOCTSAMU, BHIYMCICHUSI CTATUCTHUYECKUX XapaKTEPUCTUK, BBHITTOJHEHUE MPUOTMKEHHBIX
BBIYHCJICHU;

* BBITIOJIHATH TOXKAECTBEHHBIE MPE0OPa30BaHMs PAIIHOHATBHBIX BBIPAKECHUI;

* BBIMOJIHATH ONIEPALIMH HAJl MHOKECTBAMU;

* vccieoBaTh (DYHKIIMH U CTPOUTH UX TpaduKu;

* YUTATh U UCIOJIB30BaTh HH(POPMAIIHIO, TIPECTABICHHYIO B BUJIE TAOIHIIBI, TUArpaMMBbI (CTOJIOUATOM
W KPYTroBOil);

* pemarth MpocTeiire KOMOMHATOPHEIE 3a1a41

AnrebpanyecKue BbIPAKEHHS



BbInycKHUK HAYYHTCS:

* ONEpPHpOBATH TMOHATHIMHU «TOXAECTBO», «TOKIECTBEHHOE NpeoOpa3oBaHue», pemaTh 3ajauu,
cozepxkaiue OyKBeHHBIE JaHHBIE, padOTaTh ¢ POPMYyJIaMHu;

* ONIEPUPOBATH MOHATUEM «KBAJPATHBIN KOPEHBY, IPUMEHSTH €r0 B BEIYUCICHUSX;

* BBINIOJHATH MPEoOpa30BaHME BBIPAKEHUH, CONEPKAIIUX CTEHNEHH C UENbIMH I0Ka3aTeNsIMU |
KBaJIpaTHBIC KOPHH;

* BBITNOJHATH TOXJICCTBCHHBIC IPEOOPA30BAHMS PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE TIPaBUI
JNCWCTBHI HAJl MHOTOWICHAMH U aJIreOpandecKuMH JPOOSIMHU;

* BBITIOJTHATH PA3JIOKEHHE MHOTOUWJICHOB HA MHOKHUTEIIH.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* BBITIOJIHATH MHOTOIIArOBBIC MPEOOPA30BaHUS PANMOHAIBHBIX BBIPOKCHHA, NMPUMEHSS OTUPOKHN
Habop cnoco0oB U MPUEMOB;

* IPUMEHSTH TOKJIECTBEHHBIE TIPE0OPa30BaHMsI ISl PEIICHUS 3a7a4 U3 Pa3IMYHBIX Pa3/IeioB Kypca.
YpaBHeHust

BoInycKHUK HAYyYHTCS:

* pemiaTth OCHOBHBIC BHJIBI PAllMOHATBHBIX YPAaBHEHHH C OJHOW IEPEMEHHOW, CHCTEMBI JBYX
YpaBHEHUH C ABYMS NTEPEMECHHBIMU;

* TOHMMATh ypaBHEHHE KAaK BAKHEUIIYI0 MaTEeMaTHYECKYI0 MOJETb JUIsl OMHUCAHHS W H3y4CHUS
pa3zHOOOpa3HBIX PeaTbHBIX CUTYAIUH, PENIaTh TEKCTOBBIE 33/Ia4H aIreOpandecKiuM METOIOM;

* MPUMEHSTH rpaduyecKre MPeICTaBICHNs ISl UCCIICA0OBaHUS YPAaBHEHUHN, NCCIICAOBAHMS U PEIICHUS
CUCTEM YpaBHEHUU C ABYMs NTEPEMECHHBIMHU.

BbInyCKHHUK MOJYYUT BO3MOKHOCTD:

* OBJAJETh CHEIHUAIBHBIMH TNpUEMAMH pEIICHHsS YpPaBHEHUH W CHUCTEM YpPaBHEHUI; YBEPEHHO
MPUMEHATh anmnapaT ypaBHEHWI Ui pelleHus pa3HooOpa3HBbIX 3ajady U3 MaTEeMaTHKH, CMEKHBIX
MIPEeIMETOB, MPAKTUKH;

* MPUMEHATh TpaduyecKue NPEACTABICHUS [UIsl MCCIEIOBAHMS YpaBHEHM, CHCTEM YypaBHEHHI,
cojiepxariux OykBeHHbIE KO (DHUITMEHTHI.

HepaBencrtpa

BbINMyCKHUK HAYYHUTCS:

* NOHMMATh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOLICHHMEM HEpPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB

* pemiath JUHEHHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM M HX CHUCTEMbI; pellaTh KBaJpaTHBIC
HEpaBEHCTBA C OMOPOY Ha rpaduyecKue NpeaCcTaBICHHUS;

* IPUMEHSATH aliapaT HEPaBEHCTB JIJIs PELICHU 3a/1a4 U3 Pa3IMUHBIX Pa3lIeloB Kypca.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

* OCBOWTH pPa3HOOOpa3Hble MPHUEMBI JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH armapar
HEPaBEHCTB Ul PEIICHHs] pa3HOOOPAa3HBIX MaTeMaTUUYECKHX 3aJa4, 3a7au U3 CMEXKHBIX MPEIMETOB U
MIPAKTHKU;

* IPUMEHSATHh TpaduyecKue MpeICTaBICHHs U1 HCCIEAOBaHHUS HEPABEHCTB, CHCTEM HEPABEHCTB,
coJiepkaiux OykBeHHbIE KOAPPUITUESHTHI.

UncnoBsle MHOKECTBA

BhinycKHUK HAy4YHTCS:

* IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C MOHSATHEM MHOKECTBA, BBITIONHATH ONEepaIiu
HaJl MHOXXECTBaMH,

* HCIIOJIb30BaTh HaYalIbHBIC MPEICTABICHHS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEIL.

BhInyCKHUK MOJY4YUT BO3MOKHOCTD:

* pa3BHUBATh MPEACTABICHUE O MHOXKECTBAX;

* pa3BHBaTh MPEACTABICHUE O YHUCJIE M YUCIOBBIX CHCTEMax OT HATypalbHBIX J0 JIEHCTBUTEIbHBIX
YHCell; O POJIM BBIYUCICHUN B IPAKTHKE;

* pa3BUTh M YIrIyOUTh 3HAHUS O JAECATUYHOW 3aMUCH JNEHUCTBUTENBHBIX YHCEN (IepHOIUYEecKhe U
HEeMepHOINUECKUe Ipoon).

OyHKIMU

BbInycKHUK HAYYHTCS:



* TIOHUMaThb M UCIOJB30BaTh (YHKIMOHATIBHBIE TOHATHUS, S3BIK (TEPMUHBI, CHUMBOJIUYECKUE
0003HaYCHHS);

* CTPOUTH TpadyKH IEMEHTAPHBIX (QYHKIUH, UCCIE0BATh CBOMCTBA YUCIOBBIX (DYHKIUH Ha OCHOBE
M3yUYEHHS TIOBEICHUS MX Ipa(uKOB;

* NOHMMaTh (YHKIMIO KaK BaKHEHUIIYI0 MAaTEeMaTHYECKYI0 MOJEIb JUIsl ONMCAHMs IPOLIECCOB U
SBIICHUH OKPYXAIOIIEro MHpa, NPUMEHSTh (GYHKIMOHATIBHBIN S3BIK JUISI OTIMCAHUS W HMCCIICTOBAHUS
3aBUCUMOCTEN MEXy (PM3HUECKUMHU BEJIMYMHAMY;

* MIOHUMATh U UCTIOJIB30BATH SA3BIK MOCIIEIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIMYECKUE 0003HAUCHUS);

* IPUMEHSATH (POPMYIIbI, CBSI3aHHBIE C apU(METHUECKONW U TEOMETPUIECKON MPOTPECCHsIMH, U arapar,
C(OPMHUPOBAHHBIA TPU H3YYEHHH JAPYTHX pa3AelioB Kypca, K PEIICHUIO 3aaad, B TOM YHCIE C
KOHTEKCTOM M3 pPeajbHON KU3HU.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

* IPOBOJUTH UCCIIECJOBAHMS, CBSI3aHHbIE C M3YUYEHUEM CBOWCTB (YHKIUH, B TOM 4YHCIE C
HCII0JIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE Ipa@UKOB M3y4EHHBIX (QYHKIUI CTPOUTH 00Jiee CIOMKHbIE
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJOTHIMM» TOYKAMHU U T. I1.);

* HCIOJIb30BaTh (PYHKIMOHAJIbHbIE TPEACTABICHUS M CBOMCTBA (YHKUMHA JUId pelIeHUs
MAaTEeMaTHYECKUX 3a/1a4 U3 Pa3IMYHbIX pa3/IeJIoB Kypca;

* periath KOMOMHUPOBAHHBIE 33J]a4l ¢ IPUMEHEHHEM (OpMYJT N-TO YjieHa U CYMMBI N MEPBHIX YICHOB
apumMeTHyecKoil M TeoMEeTpPUYECKON NpOTpeccHil, MpPUMEHss MpH 3TOM amnmnapar ypaBHEHUH U
HEPaBEHCTB;

* IOHUMATh apUPMETHUYECKY0 M T'€OMETPUYECKYI0 Mporpeccud Kak (YHKIUU HaTypajJbHOTO
apryMeHTa; CBS3bIBaTh apU(METHUYECKYIO MPOTPECCHIO C JTMHEHHBIM POCTOM, F€OMETPUUECKYI0 — C
HKCHOHECHIIMAIBLHBIM POCTOM.

DJIEeMEHTHI TPUKJIIATHOM

BbINMyCKHUK HAYYUTCS:

* HCIOJIB30BATh B XOJE€ pEUICHWS 3aJad JJICMCHTApHBIE IIPEICTaBICHMs, CBS3aHHBIE C
npUOINKEHHBIMY 3HAYEHUSIMU BEJINYHH;

* NCIOJIb30BATh IPOCTEHININE CIIOCOOBI MPEICTABIECHUS M aHAIN3a CTATUCTUYECKUX JaHHBIX;

* HaXO/IUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOSTHOCTh CIIy4alfHOTO COOBITHS;

* peraTb KOMOMHATOPHBIE 3a/1a41 Ha HAX0KJICHUE YHCIIa 0OBEKTOB UM KOMOUHALUH.

BbInyCKHUK OJIYy4YUT BO3MOKHOCTD:

* IOHAThb, 4YTO YHCIOBBIE JaHHBIE, KOTOPbIE€ HCHOJb3YIOTCS s XapaKTePUCTUKU OOBEKTOB
OKPYKAIOILEro MUPA, SBJISAIOTCS IPEUMYILECTBEHHO NPUOIMKEHHBIMU, YTO 110

3anucy NpUOIMAKEHHBIX 3HAYEHUH, colepKalluXcsl B NH(OPMAIIMOHHBIX UCTOUYHUKAX, MOXKHO CYIUTh
0 MOTPELIHOCTH IPUOIMKECHUS;

* MOHATh, YTO MOTPEUIHOCTb PE3yJbTaTa BBIYMCICHUM JOJKHA ObITH COM3MEPHMA C IOTIPEIIHOCTHIO
UCXOJHBIX TaHHBIX;

* npuoOpecTH MEepBOHAYAIBHBIA OIBIT OpraHu3alMu cOopa JaHHBIX INPH IPOBEICHUU OIpoca
OOIIIECTBEHHOTO MHEHHUs, OCYUIECTBIATh WX aHAIM3, MPEACTaBIATh pE3yJbTaThl ONpoca B BHJE
TaOJIUIIBI, IUarpaMMBl;

* TpuoOpecTH ONBIT MPOBEACHUS CIy4yalHBIX OKCIEPUMEHTOB, B TOM 4YHCIE C IOMOIIBIO
KOMITBIOTEPHOTO MOJEIUPOBAHNUs, HHTEPIIPETALUU UX PE3YIIbTATOB;

* HAyYUThCS HEKOTOPBIM CHEMATIbHBIM MTPUEMaM pelieH!s] KOMOMHATOPHBIX 3a/1ad.

Coaepixkanue Kypca

AuredpanyecKkue BbIPaKeHH

BoipaskeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAXKEHUS C IIEPEMEHHBIMU. JlOMTyCTUMBIE 3HAUEHUS
nepeMeHHbIX. ToxkaectBo. ToxkaecTBeHHbIE MpeoOpazoBaHMs — AIreOpanvyecKux  BBIPAKCHHH.
JlokazaTenbecTBo TokAeCTB. CTeNeHb ¢ HaTypalbHBIM IOKa3aTreneM U e€ cBoicTBa. OJHOUYIIEHBI.
OpHowneH crangapTHoro Bujaa. CreneHp ogHoWwIeHa. MHOrouieHsl. MHOrouaeH CTaHAapTHOTO BUIA.
Crenenp MHOrousneHna. Ciio>keHue, BBIUUTAaHUE U YMHOKEHNE MHOTOWIeHOB. DOpMyIIbl COKpaEHHOTO
YMHOKEHUS: KBaJApaT CyMMBbl M KBajpaT pPa3HOCTU JBYX BBIPAXXCHUMU, IPOU3BEIACHUE DPAZHOCTH U
CYMMBI JIByX BbIpakeHUH. Pa3nokeHne MHOTOUYJIEHA HA MHOXKUTENU. BriHeceHne 0011ero MHOKHUTEIS



3a ckoOkHu. MeTon rpynnupoBKu. PasHOCTh KBaapaToB ABYX BhIpakeHH. CymMMa M pa3HOCTh KyOOB
IBYX BbeIpaxkeHui. KBanpaTtHeiil TpéxuneH. Kopenb
KBajipaTHOTrO TpéxwieHa. CBONMCTBA KBaJApaTHOrO TpéxuieHa. Pa3ioxkeHune KkBaapaTHOro TPEXWIEHA Ha
MHOXHTENH. PanimoHanbHbIe BeipakeHus. Llenbie Beipaskenus. J[poOHbie
BbIpaKkeHus. PanuonanbHast apoOb. OCHOBHOE CBOMCTBO panuoHainbHOW Jpoou. CroxxeHue,
BBIUMTAHHUE, YMHOXXCHUE U JIJICHHE PallMOHATIBHBIX IpoOeii. Bo3BeaeHue panmoHansHOi ApoOu
B cremneHb. TOXIECTBEHHbIE NPeoOpa30BaHUs pPALMOHAIBHBIX BbIpaxkeHU. CTeneHb C LEIbIM
nokazateneM u e€ cBoiicTBa. KBaaparHble KOpHH. ApU(METHUYECKHI KBaJpaTHBI KOPEHb U €ro
cBoiicTBa. ToXJeCTBEHHbIE TPE0OPa30BaHUS BBIPAKEHUMN, COJEPKAIINX KBaPATHbIE KOPHHU.
YpaBHeHus1

VYpaBHeHnue ¢ onHo# nepemenHoi. Kopens ypaBHeHus. PaBHOocuibHBIE ypaBHeHHs. CBOMCTBA
YpPaBHEHUH C OJHOUN MEPEMEHHOW. YPaBHEHUE KaK MAaTEMATHYeCKas MOJENb PEalbHOW CUTYyaluu.
JIuneitnoe ypaBHenue. KBaaparnoe ypaBHenue. opMyna KOpHEW KBaJIpaTHOrO ypaBHEeHHs. Teopema
Buera. PanmonanbHble ypaBHEeHMs. Pelienne panroHaibHbIX YPaBHEHMI,
CBOJSILIMXCA K JIMHEHHBIM WM K KBaJpaTHbIM ypaBHEHUsIM. PelieHne TeKCTOBBIX 3a/1ad C MOMOIIBI0
paloOHaJIbHBIX ypaBHEHUH. YpaBHEHHE C JByMs IepeMeHHbIMU. ['paduk ypaBHEHUS ¢ JByMs
nepeMeHHbIMU. JInHeiiHoe ypaBHeHHe ¢ ABYyMs MEpPEeMEHHbIMHU U ero rpaduk. CuctemMsl ypaBHEHHH ¢
IBYMsI TIepeMeHHbIMU. ['paduueckuii MeTo | peleHus] CUCTEMbl YPaBHEHUN C JIBYMSI NT€PEMEHHBIMHU.
Pemrenne cucrem ypaBHEHHMI METOJOM MOJICTAHOBKH M clokeHus. Cucrema AByX YPaBHEHUH C IByMs
IIEPEMEHHBIMU KAaK MOJIENIb PEAIbHON CUTYAILIMH.
HepasencrBa

UucnoBsle HepaBeHCTBA M HMX CBOMCTBA. CIIO)KEHHME M YMHOXKEHHE YHUCIIOBBIX HEPAaBEHCTB.
OueHuBaHue 3Ha4YeHUs BbIpaxeHus. HepaBeHCTBO ¢ ogHOM mnepeMeHHOW. PaBHOCUIIbHBIE
HepaBeHCTBa. UncnoBbie MpoMeKyTKH. JIMHEHbIE U KBaIpaTHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOM.
CucTeMbl HEpaBEHCTB C OJTHON MEPEMEHHOI.
Yuc/i0Bble MHOKECTBA

MuoxecTBo U ero aneMmeHThl. CrocoObl 3amaHus MHOXeCTB. PaBHbie MHOecTBa. [lyctoe
MHOkecTBO. [lonmHO)kecTBO. Omneparnuy Haj MHOXKeCTBaMH. MiumrocTpanusi COOTHOIIEHUA MEXIY
MHOXECTBAMH C IIOMOUIbIO auarpamMm Oujepa. MHOKecTBa HAaTypajbHBIX, LEJbIX, PALMOHAIBHBIX
yrcen. PanpoHaapHOE YMCIO Kak apoOb Buma M / n, rme M € Z, N € N, u kak OeCKOHEYHas
nepuoauueckas AecaruyHas apoOb. IlpencraBienwe o0 wuppanroHanbHOM uucie. MHOXECTBO
NeUCTBUTENbHBIX uyucel. [IpeacraBieHue JOEHCTBUTENBHOTO 4YHCIAa B BHAE OCCKOHEYHOM
HETePUOANYECKOM necaTuuyHoi apoOu. CpaBHeHHE IeHCTBUTENBHBIX uyucen. CBi3b MEXKIY
MHOxecTBamu N, Z, Q, R.
Yucaosble pyHKINH
OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue Qynknuu. DyHKIuS Kak
MaTeMaTH4ecKas MOJIeNb pealbHOro mnpoiecca. Obnacth onpeaeneHus U 001acTh 3HAUCHUS (DYHKITUH.
CrnocoOwl 3amanus ¢yaknuu. I'padux ¢ynkuun. Iloctpoenue rpadukoB ¢GyHKIHMA € MOMOUIBIO
npeoOpazoBanuii ¢uryp. Hymu ¢ynkuuu. [lpomexytku 3HakonoctossHcTBa (yHKIuH. [IpoMexyTku
Bo3pacTanusi Hu yObiBaHusa (yHkuuu. JluneitHas ¢yHkuus, oOpaTHas MOPONOPLHUOHAIBHOCT,
KBaapaTuuHas GYHKIMS, QYHKIUS Y = X, UX CBOMCTBA U TpaUKH.
YucaoBble MOCTEI0BATEIbLHOCTH

[TonsiTue umcnoBoi mocienoBarenbHOCTH. KoHeuHble U OECKOHEYHbIE MOCIEeI0BATEIbHOCTH.
CrniocoOblI 3a1aHUs TOCIIEA0BATENFHOCTH. ApudMeTHUecKas 1 reoMeTpudeckas nporpeccuu. CoiicTa
YJIEHOB aprU(PMETHUECKOI U reomeTprueckoil mporpeccuii. @opmysbl o0IIero wieHa apupmMeTuiaecKoi
U TreoMmeTpuyeckoil mporpeccuii. @DopMynbl CyMMBI N TEPBBIX YIEHOB apuU(PMETHYECKOH U
reomerpudeckoi nporpeccuit. CyMMa 0€CKOHEYHOI reoMeTpruecKoi mporpeccuu, y kotopoi |g| < 1.
[IpencraBnenne 6€CKOHEUHOM MEPUOTUUECKON TECATUIHOM 1poOU B BUE OOBIKHOBEHHOH IPOOH.
DJIeMeHThI NPUKJIATHOH MATEeMATHKH

Marematnueckoe moaenuposanue. lIponeHTHble pacuérel. PopMysia CIIOXKHBIX NPOLIEHTOB.
[TpubmmkEéHHble BBIUUCICHUS. AOCONIOTHAsE U OTHOCHUTENbHAsI MOTPErIHOCTH. OCHOBHBIE MpaBuia
KOMOMHATOpHKH. YacToTa W BepOATHOCTH ciydailHoro coObiTus. Kiaccuueckoe ompeneneHnue
BeposATHOCTH. HauanbHbIe cBeieHus 0 cTaTucTuke. [IpeacraBnenue JaHHBIX B BUAE TAOIUI, KPYTOBBIX



U CcTONOYaThIX auarpamm, rpadukoB. CTaTUCTUYECKHE XApaKTEPUCTHKH COBOKYITHOCTH JIaHHBIX:
CpeaHee 3HaueHHe, MOJa, pa3Max, MeIaHa BEIOOPKH.

TemaTu4yeckoe IIIAHUPOBAHUE

B coorBerctBUM c TpeboBaHusAMU DenepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 0O0IIero 00pa3oBaHus npeaMeT « Anredpay» u3ydaercs ¢ /-To 1o 9-i KIacchl.
[Iporpamma paccunrana:
Ha 3 yaca B Hezenro, Bcero 105 gaca B rof B 7 KJiacce,
Ha 3 yaca B Hezienmo, Bcero 105 yacoB B roj B 8 kitacce
Ha 3 yaca B Heziemo, Bcero 105 yacoB B roja B 9 kiacce

KonnyecTBo yacoB
Ne Pazgensl, TemMbl TIpimepras Pabouas ! | ’
/T WA aBTOPCKAst
mporpaMMa | Kiacc | Kjacc | Kiacc
nmporpamma
1 JIuHeliHOe ypaBHEHHUE 15 13 13
2 Ilenbie BEIpaKEeHUS 52 58 58
3 OyHKIMH 12 12 12
CucremMbl TUHEHHBIX 19 12 12
4 ypaBHEHUH C ABYMsI
TIEPEMEHHBIMU
5 PanmionanbHbIE BRIpAKEHUS 44 44 44
6 KBanparnsie KopHH. 25 25 25
JleicTBUTEIbHBIC YHCTIA.
7 KBanparHeie ypaBHEHUS 26 26 26
8 HepaBenctBa 21 20 20
9 Ksagparnunas GyHkius 32 37 37
10 DJIeMEHTHI IPUKITaTHON 21 15 15
MaTeMaTHKU
11 Uucnossie 21 17 17
MIOCJIEIOBATEIbHOCTH
12 [ToBTOpEHME 27 17 3 3 9
13 Hroro 315 294 98 98 98
PaGoueit mporpammoii npeaycMOTpeHO TPOBEICHHE:
. ITpoBepouHbIX paboT (TeMaTUYECKUN KOHTPOJIb) —
. HTorosoe TecTrpoBaHue (MTOroBasi KOHTposibHas padbora) — 20
Bcero B ToM uucne:
No IIpakTuka KoHTpors Mprves
/i Tewa (pasnen, rnasa) gacoB | Teopus (nabopatopHo- (KOHTpOJIbHBIE | aHHE
MPAKTHYECKUE
paboT) paboThI)
1 JIluHeliHbple ypaBHEHUS 1
2 Llenbie BIpaKeHUs
3 dyHKIUU




CucreMbl JUHENHBIX
4 YpaBHEHUH C IByMS 1
TepeMEeHHbIMU

PaLII/IOHaJ'IBHBIC BBIPpAXKCHUA

KBanparsbie KopHH.
JlelicTBUTENbHBIC YKCIIa

KBanparssle ypaBHeHMS

Hepasenctaa

O] O |01

Kangpatuunas GyHkuus

R (NN P W

DneMeHTHI IPUKIIAJHOM
MaTEeMaTHKH
UYucnosble

11 1
0CJIEI0BATENBHOCTU

B HmkHel yacTu TabIHITBI 9aChl CyMMHPYIOTCS
Hroro: ’ | | ‘ 20

PABOYAS TIPOI'PAMMA 110 TEOMETPUU JJIA YHALIUXCA 7 - 9 KITACCOB

Hacrosimmas pabGouast mporpamma 1o reomeTpum 7 - 9 kimacca pa3paboTaHa Ha OCHOBE
TpeOOBaHU K pe3yabTaTaM OCBOEHHUSI OCHOBHOUM 00pa3oBaTeiabHON MPOrpaMMBbl C Y4ETOM OCHOBHBIX
HaIpaBJICHUH MPOTPaMM, BKIIOUEHHBIX B CTPYKTYPY OCHOBHOM 0Opa3oBaTenbHOU mporpammbsl MOY
«COII c. bamammy. Pabodass mporpamMmma KOHKPETH3UPYET COJEpKaHUE TeM (pa3/esioB, IJaB), JAaeT
MPUMEPHOE pacTpeeicHre y4eOHBIX YacoB IO TeMaM (paszernam, TJiaBaM) M PEKOMEHIYEeMYIO
MOCJIEIOBATENILHOCTh HM3y4eHUs TeM (pa3lernoB, TJIaB) y4eOHOTO TMpeaMmeTa, Kypca, € Y4eTOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Y4eOHOTO Ipolecca, ICHUX0JIO0ro-
(U3HOJIOTMYECKHUX U BO3PACTHBIX OCOOCHHOCTEH ydyaIuxcsl.

Paboyas mporpamma 7 - 9 kacca paccuMTaHa Ha 2 4aca B HEJENI0 Ha MPOTSHKEHUH YYeOHOTO
roja, To ectb 70 4acoB B roJ.

YpoBeHb 00yueHuUs1 — 0a30BbIN.

Cpok peanuszauuu padoueii yueoHoit mporpammsol — 2021/2025 yueGHblii ro.

JJMHHOCTHBIE, METAITPEJMETHBIE, IPEIMETHBIE PE3YJ/JIbTATBI OCBOEHUSA
COJEPKAHUSA KYPCA TEOMETPUU

W3ydyeHue reoMeTpuH IO JAHHOM MporpaMme CrocoOCTBYeT (OPMHUPOBAHHIO y YUaI[HXCSI
JMYHOCTHBIX, MeTaNpeIMeTHbIX U NpPeIMETHBIX pPe3yJbTaTOB OOYYEeHHUS, COOTBETCTBYIOLIUX
TpeboBanusM DeaepabHOTO TOCYIApPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3oBaHusl.

JIMYHOCTHBIE pe3yJIbTaThI:

1) BocmMTaHWE POCCUHCKOW TPAXKIAHCKOW WICHTHYHOCTU: TMAaTPUOTHU3MA, YBAXCHHUS K
OTeuecTBY, OCO3HAHUE BKJIAJa OTCUSCTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YUYCHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOY4YaIOIIMXCS K
CaMOPa3BUTHIO U CAMOOOPA30BAaHHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U TIO3HAHUIO;

3) 0CcO3HaAHHBIN BHIOOP U MOCTPOCHUE MATbHEHINICH HHUBHUIyAIbHON TPAeKTOPUU 00pa30BaHMUsI
Ha Oa3e OpPUEHTUPOBKM B Mupe mnpodeccuii ¥ NPOPECCHOHATBHBIX MPEANOUYTEHHH € Y4ETOM
YCTOMUYUBBIX TIO3HABATEIHBIX HHTEPECOB, a TAaKKE€ HAa OCHOBE (OPMHUPOBAHUS YBAXKHUTEIHHOTO
OTHOIIEHHUSI K TPYLy, PA3BUTHE OTIBITA y4aCTUs B COLMAILHO 3HAYUMOM TPYJIC;

4) yMeHHE KOHTPOJIMPOBATH MPOIIECC U PE3yJIbTaT yU4COHOM U MaTEMaTHIECKOM JIESTeIbHOCTH,

5) KPUTHUYHOCTb MBIINUJICHUS, HWHUIHWATHBA, HAXOJYHWBOCTb, AKTUBHOCTH TIIpU PCIICHHUU
TrCOMETPUYCCKUX 3a]1ay.



MeTtanpeaMeTHbIe pe3yJbTaThl:

1) yMeHHE CaMOCTOSTEIILHO OMPEACIATh IS CBOCr0 OOYYCHHUs, CTAaBUTh M (OPMYJINPOBATH
s ceOs HOBBIC 3aauyud B yué0e, pa3BUBAaTh MOTHUBBI W HMHTEPECHl CBOEH IM03HABATEIHHOU
NS TENbHOCTH;

2) yMEHHE COOTHOCUTH CBOM JACHCTBUSA C IUIAHUPYEMBIMHU pe3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JCSITEIIBHOCTU B MPOIECCE NOCTHKEHUS PE3yabTaTa, ONMPEACISITh CIOCOOBI JEHCTBUI
B paMKax MPeIOKEHHBIX YCIOBUN U TPEOOBAHHM, KOPPEKTUPOBATH CBOU JICHCTBHS B COOTBETCTBHUH C
W3MEHSIOLICICS CUTYyallue;

3) yMeHue OmnpeneNsTh TOHSITHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBAThL AaHAJOTHUH,
KJIACCU(HUITMPOBATH, CAMOCTOSITEIIFHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS KIIACCU(DUKAIINN;

4) yMeHHE YyCTaHaBJIMBATh TPUYUHHO-CIICJICTBEHHBIC CBSI3H, MPOBOJIUTH JOKA3aTEIbHOE
paccyxienrue (MHIYKTUBHOE, JETYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh BHIBOJIbI;

5) yMeHue WUTIOCTPUPOBATh U3YUYCHHBIC TTOHATHS U CBOMCTBA (hpUryp, ompoBepraTh HEBEPHBIC
YTBEPKICHUSI;

6) KOMIIETEHTHOCTb B 0OJIaCTU UCIOJIb30BaHUSA HWH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH;

7) mepBOHaUYaIbHBIC TIPEICTABICHUS 00 UAESIX H O METOJIaX TEOMETPUH KaK 00 YHHBEPCATHBHOM
SI3bIKE HAYKW U TEXHUKHU, O CPEJCTBE MOJCIUPOBAHUS SBJIICHUN U TTPOIIECCOB;

8) ymeHue BHIETh TE€OMETPHUUYECKYIO 33/1ady B KOHTEKCTE MPOOJEMHON CHUTyallMHl B JPYTUX
JTUCITUTIIINHAX, B OKPY)KArOIIeH KU3HU;

9) ymMeHHe HaXOAWTh B PA3IMYHBIX UCTOYHHMKAX WH(OOPMAINI0, HEOOXOMUMYIO ISl PEIICHUS
MaTeMaTHYECKUX MPOOJIeM, U MPEJCTABIATh €€ B MOHATHOUM (popme, MPUHUMATH PEIICHUE B YCIOBUIX
HETIOJTHOM MJT U30BITOYHOM, TOYHOW WIIM BEPOSITHOCTHOM MH(OpMAINK;

10) ymMeHue MOHUMAaTh U HMCHOJIb30BaTh MaTEeMaTUYECKUE CPEICTBA HAIJIAIHOCTH (YEPTEXKH,
TaOJIMLBI, CXEMBI U Ap.) JUIsl WIUTIOCTPAIIUH, UHTEPIIPETaINK, apryMEHTalluu;

11) ymeHue BBIABHraTh THIIOTE3bl NMPU PEUICHUM 33Ja4dl M MOHUMAThb HEOOXOJAWMOCTh HX
MIPOBEPKHU;

12) moHMMaHWE CYIIHOCTH AQJITOPUTMHYECKUX TPEANUCAHWA W yMEHHE [IeHCTBOBAaTh B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM

IIpeameTHbIe pe3y/ibTaThl:

1) oco3HaHMe 3HAYEHUSI TEOMETPUU B IIOBCETHEBHOM KU3HU YEIIOBEKA;

2) mpelcTaBlIeHHE O TeOMETPUU KakK cdepe MaTeMaTH4ecKo NesTeNbHOCTH, 00 3Tamax eé
pa3BuUTHs, O €€ 3HAUMMOCTH JUISl PA3BUTHSI LIMBUIIM3ALUU;

3) pa3BuTHEe yMEHHUN paboTaTh C Y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHaAJM3HpPOBATh,
U3BJIEKaTh HEOOXOAUMYIO HH(POPMAIINIO), TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICIIH C MPUMEHEHHUEM
MaTeMaTH4eCKOW TEPMUHOJIOTUM M  CHUMBOJIMKH, TMPOBOJIUTH KiIaccU(UKAIMM, JOTHYECKUE
000CHOBAHMS,

4) BrnageHue 0a30BbIM MOHATHIHBIM aNapaToOM 110 OCHOBHBIM pa3fiesiaM COJIePKaHuUs;

5) cucrematuyeckue 3HaHUS O (PUTYpax U UX CBOIMCTBAX;

6) mpakTHYeCKU 3HAYUMbBIE T€OMETPUYECKHME YMEHHUS U HaBBIKM, YMEHUE NPUMEHATh UX K
pELIEHUI0 TE€OMETPUUECKUX U HETEOMETPUUECKHUX 3a/1a4, @ UMEHHO:

* 1300paXkaTh GUTYPHI HA TIIOCKOCTH;

* HCMOJIb30BaTh T€OMETPUUECKUH S3bIK 17151 OITUCAHUS IPEIMETOB OKPYKAIOIIETO MUPA;
* U3MEPATH JUIMHBI OTPE3KOB, BEIMYMHBI YTTIOB, BEIYUCIATH MJIOMIAAU (Uryp;

* pacro3HaBaTh M U300paXkaTh paBHbIE, CHMMETPUYHBIE U TIOJI0OHBIE (PUTYPHI;

* BBITIOJIHATH MOCTPOCHHUS TEOMETPHUECKUX (PUTYP C TIOMOIIBIO [IUPKYIIS U THHEHKH;

* YUTATh U UCIOJIb30BaTh NHGOPMAIIUIO, TIPEJCTABICHHYIO Ha YepTexkKax, CXeMax;

* POBOJUTH MPAKTUUECKUE PACUETHI.

IInanupyemsble pe3yJibTaTbl 00y4eHHs TeOMETPHHU
I'eomerpuueckue GpuUrypsl
BbInycKHMK Hay4YUTCS:



* TI0JIB30BATHCA SI3BIKOM T'€OMETPHH Ul ONMCAHHS MPEIMETOB OKPYKAIOLIETO MHpa U UX B3aUMHOTO
PacIoNoKEeHus;

* pacro3HaBaTh U M300pa)kaTh Ha YEPTEKAX U PUCYHKAX T€OMETPHUECKUE (PUTYPBI U UX KOMOWHAIINH;
* KJTacCU(PUIIUPOBATH TEOMETPUUECKUE PUTYPBI;

* HAXO/IUTh 3HAYEHUS JUTMH JTMHEHHBIX JIEMEHTOB (DUTYP U UX OTHOILIEHUS, TPAIYCHYIO MEpPY YIJIOB OT
0° mo 180°, mpuMmeHsisi ompenesNeHusi, CBOWCTBA M MPU3HAKU (PUTYp M UX SIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, 1M0100ME, CHUMMETPHS, TOBOPOT, MapaUICIbHBIN MEPEHOC);

* ONEPHUPOBATH HAYAITBHBIMH MOHATHSIMHU TPUTOHOMETPUH H BBITIOJIHSITH 3JI€MEHTapHBIC OTEpaluy HaJ
(GyHKIUSMU YTIIOB;

* JOKa3bIBATh TEOPEMBI;

* pemiaTth 3aJauu Ha JJOKA3aTelIbCTBO, OMUPASCH HA M3yYCHHBIE CBOWCTBA (DUTYP U OTHOIICHUH MEXIY
HUMH U TIPUMEHSS H3y4eHHBIE METO/IbI JI0KA3aTebCTB;

* pemath HECJOXKHBIE 33/1a4d Ha TMOCTPOEHHE, NMPUMEHSS OCHOBHBIE AITOPHUTMBI MOCTPOCHHS C
MTOMOTIBIO ITUPKYJIISL U JINHEHKH;

* pemaTh MPOCTEHIINE TUTAHUMETPHUYECKUE 3a/IaUH.

BbInyCKHHUK MOJYYUT BO3MOKHOCTD:

* OBJIAJIETh METOJIAMH pEIICHUS 3a/1a4 Ha BBIUYMCICHUE M JI0KA3aTEIbCTBO: METOJIOM OT MPOTHUBHOTO,
METOJIOM TIOJI00HSI, METOI0OM Tiepedopa BapHaHTOB M METOJIOM T'€OMETPHUYECKIX MECT TOYEK;

* MPHOOPECTH OMBIT NMPUMEHEHHS aNreOpandeckoro W TPUTOHOMETPUYECKOTO armmapara W uiaeu
JBYDKEHUS TIPH pEIICHUH T€OMETPHUECKUX 3a/1a4;

* OBJIQJIETh TPAJULIMOHHOW CXEMOW PEIICHMs 3a7a4d Ha IMOCTPOCHHUE C MOMOIIBIO HUPKYIS U JTUHEHKHU:
aHaJN3, IMOCTPOCHUE, JTOKA3aTEIbCTBO U UCCIIEIOBAHHIE;

* HayuyuTbCd pellaTh 3a/a4d Ha MOCTPOEHHE METOJOM TE€OMETPUYECKMX MECT TOYEK M METOJIOM
Mog00us;

* IPUOOPECTU OMBIT UCCIIEAOBAHMS CBOMCTB IIAHUMETPUUECKUX (PUTYP € MOMOIIBIO KOMIIBIOTEPHBIX
Iporpamm;

* IPUOOPECTH OIBIT BBINOJIHEHHS TPOEKTOB.

W3mepeHne reoMeTpu4ecKux BETUYHH:

BbINMyCKHUK HAYYHUTCS:

* YICIIOJIb30BaTh CBOMCTBA U3MEPEHUs [UIMH, YIJIOB U IUIOIIAAEH NPU PELICHUH 33/1a4 Ha HAaXO0XKJCHHUE
JUIUHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TYyTH OKPY’KHOCTH, IPayCHON MephI yria;

* BBIYUCIIATH IUIOIAAN TPEYrOJIbHUKOB, IPSIMOYTOJILHUKOB, TpaneLuii, KpyroB u CEKTOPOB;

* BBIYUCIIATD AJIMHY OKPY)KHOCTH U AJIMHY IyT'M OKPYKHOCTH;

* BBIYUCIIATD JJIMHBI TMHEHHBIX JIEMEHTOB (DUTYp U UX YIJIbl, HCIIOJb3Ys U3y4eHHbIE (POPMYJIbI, B TOM
qucie GopMysIbl JJTMHBI OKPYKHOCTH U JUIMHBI AYTU OKPYKHOCTH, (OpMYJIBI II0IIaaei puryp;

* peliaTh 3aa4M Ha JOKa3aTeIbCTBO C UCIOJIb30BaHHEM (HOPMYI JUIMHBI OKPYKHOCTU U JJIUHBI YT
OKPYKHOCTH, GOpMyI IIoImaneit puryp;

* peliaTh NPAaKTUYECKUE 3aJ1aul, CBA3aHHBIE C HAXOXKJICHHUEM I€OMETPUYECKUX BEJIMUYUH (MCIIOJIB3Ys
IpU HEOOXOJMMOCTH CIPAaBOYHHKM M TEXHUUYECKHE CPEJICTBAa).  BBIYUCIATH IuOaau uryp,
COCTaBJIEHHBIX U3 JIBYX WM 0oJiee MPSIMOYTOJIbHUKOB, TapajlIeIOrpaMMOB, TPEYroJbHUKOB, MI0IIAAN
Kpyra u CeKTopa;

*  BBIYUCIATH IUIOMIAJM  MHOTOYIOJBHHMKOB, MCIIOJIb3YyS  OTHOLIEHUS  PABHOBEIMKOCTH U
PaBHOCOCTABJIEHHOCTH;

* NMPUMEHATh anreOpandyecKuil U TPUTOHOMETPHUYECKHM ammapar W WIeH JABMXKEHHs IpU pelieHUH
3aJ]a4 Ha BBIYMCIICHHUE MJIOIIA e MHOTOYTOJIbHUKOB.

Koopaunatst

BbInycKHMK Hay4YuTCs:

* BBIYUCIATH JUIMHY OTpe3Ka MO KOOpPJMHATaM €ro KOHIIOB; BBIYUCIATh KOOPAMHATHI CEPEIHHBI
OTpe3Ka;

* UCTIOJIb30BaTh KOOPIUHATHBIA METOJ I U3yYEHUs CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

BbInyCKHHMK MOJYYUT BO3MOKHOCTD:

* OBJIAJICTh KOOPAWHATHBIM METOJIOM PEIICHHUS 33/1a4 Ha BBIYMCICHHUE U JI0OKa3aTeIbCTBO;



* IpuOOpecTH ONBIT KCHOJB30BAHUS KOMIIBIOTEPHBIX IMPOTpaMM JUIs aHAIW3a YACTHBIX CIy4aeB
B3aMMHOTI'O PaCIIOJIOKEHUS OKPYKHOCTEN U MPSMBIX;

* IPUOOPECTH OIBIT BHITIOJIHEHHS ITPOEKTOB.

Bexkropsl

BbpInyCKHUK HAy4YUTCH:

* ONIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX T€OMETPUYECKH,
HAaxOJIUTh BEKTOP, PaBHBIN IIPOU3BEACHUIO 3aJaHHOTO BEKTOPA HA YHCIIO;

* HAaxOIUTh JJIs1 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpPA, KOOPAMHATBI CYMMBI M
Pa3HOCTH JIBYX M 0oJiee BEKTOPOB, KOOPJAMHATHI IPOM3BEIEHUS BEKTOpa HAa YHUCIIO, IPUMEHSSI NpU
HEO0X0IMMOCTH TIEPEMECTUTENBHBIN, COUETATEIbHBIN UM PacIIpeeIUTeNIbHBINA 3aKO0H;

* BBIYUCIIATH CKAJISIPHOE IIPOU3BEJICHNE BEKTOPOB, HAXOANUTh YrOJl MEXIY BEKTOpaMH, YCTaHABIUBAThH
MEPIEHIUKYIIIPHOCTD MPSMBIX.

BBINYCKHUK MOJYYUT BO3MOKHOCTD:

* OBJIAJIETh BEKTOPHBIM METOJIOM JJIs PEUICHUS 33]1a4 Ha BBIYHUCIICHUE U JOKA3aTeIbCTBO;

* IPUOOPECTHU OTBIT BHIIIOJIHEHUS TPOEKTOB.

Copnep:xanue Kypca

[Ipocreiimume reomerpuueckre GuUrypsl

Touka, mpsmad. Otpe3ok, ayd. Yrosn. Bunael yrnoB. CMmexHbIE M BEPTUKAIBHBIC YIJIBL.
buccektpuca yrma. Ilepecekaronmecs W mnapanienbHble HpsMble. [leprneHIuKyIspHBIE TPSMBIE.
[Ipu3nakn mnapawtenpHOCTH mnOpsAMbIX. CBOWCTBA mNapajuleNbHBIX MNpAMBIX. [lepneHaukynsp u
HAKJIOHHAs K MPSAMOU.

MHOroyrojasHUKH

TpeyronsHuku. Bunel TpeyrosbHukoB. MeauaHna, OHCCEKTpuca, BBICOTA, CPEAHSS JIMHMS
TpeyrosbHuka. IlpusHaku paBeHCTBa TpeyrosbHUKOB. CBOICTBA M NpHU3HAKH PABHOOEAPEHHOIO
TpeyroyibHuka. CepeIuHHbIN NepHIeHIuKyIsIp oTpe3ka. CymMma yriioB TpeyrojibHUKa. BHEIIHUE yriibl
TpeyroapHuka. HepaBencTtBo TpeyronbHuka. COOTHOIIEHHE MEXAy CTOPOHAMM M yIJlaMH
TpeyroiapHuka. Teopema [Tudaropa.

ITonoOHble TpeyroabHukK. IIpu3Haku nogoOust TpeyroibHUKOB. TOUKU MepeceyeHns MeInaH,
OUCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEIMHHBIX MEPIEHIUKYIISIPOB CTOPOH TpeyrojibHuka. CBOMCTBO
OuccekTpucsl TpeyrojipHuka. Teopema @aneca. MeTpuueckue COOTHOLIEHUS B IPSIMOYrOJIbHOM
TpeyroiapHuke. CHHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO
yrjia mpsIMOYTOJIBHOTO TpeyroJibHuka u yrjioB oT 0° mo 180°. ®opmyiibl, CBS3BIBAIOIIME CHUHYC,
KOCHUHYC, TAHT'€HC, KOTAaHT'€HC OJTHOT'O M TOTO XK€ yria. Pemenne TpeyronbHUKOB. Teo-pemMa CHHYCOB U
TEOpEMa KOCUHYCOB.

YerbipéxyronpHuku. [lapamnenorpamM. CpoilicTBa W IPU3HAKUM  Iapajljiesiorpamma.
[IpsiMoyroasHUK, poMO, KBaJpaT, UX CBOMCTBA U Npu3Haku. Tpanenus. CpenHss JIMHUA Tpaneuuu 1 eé
CBOMCTBA.

MHoroyrojapHuku. Beinykibsle MHOTOYroJbHUKH. CyMMa YIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.
IIpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTtb 1 Kpyr. Meton I'MT B 3amauax Ha moctpoeHune

OKpyXHOCTb M KpYI. DJIEMEHTBl OKPY)KHOCTU U Kpyra. LleHTpailbHbIE M BIIMCAaHHBIE YTJIBI.
KacarenbHass K OKpY)KHOCTHM M €€ CBOWCTBA. B3amMHOE pacroJIOKEHHE MNPSMOM M OKPYKHOCTH.
OnucanHasi ¥ BIMCAaHHAs OKPYXHOCTH TPEYroJIbHUKA. BrincaHHble M ONMCAaHHBIE YETBIPEXYTOJIbHUKH,
UX CBOWCTBA M NPU3HAKU. BriMcaHHbIE N ONMCAaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbII NepHeHIUKYIAp OTpe3Ka U OUCCEeKTpHca
yria kak 'MT.

I'eoMeTprueckre MOCTPOEHMsI LUPKYJIEM W JHMHEWKOW. OCHOBHBIE 3a/a4d Ha IOCTPOECHHE:
IIOCTPOCHUE YIJIA, PABHOIO JAHHOMY, IIOCTPOCHHUE CEPEIMHHOIO NMEPHNEHAUKYIsApa JAHHOTO OTPE3Ka,
IIOCTPOCHUE MPSAMOM, IMPOXOAIIECH 4Yepe3 JaHHYH TOYKY U IMEpPHEHIUKYISIPHOW TaHHOW IPSMOW,
MOCTPOEHHE OMCCEKTPUCH JaHHOTO yriia. [locTpoeHne TpeyroiabHHUKa MO 3aJaHHBIM JIEMEHTAM. .

N3mepeHune reoMeTpu4eCcKuX BEIMYUH



Jnna otpeska. PaccrosHue Mexay AByMs TOuYkaMmu. PaccrossHME OT TOYKM A0 IIPSIMOM.
Paccrostnue Mexay nmapauienbHbIMU IPSIMBIMHU.

[IepuMeTp MHOTOyroJbHUKA.

JlnvuHa okpyKHOCTHU. [[nuHa Iyru OKpy:kKHOCTH. I'pagycHas mepa yria. BennunHa BIIMCaHHOTO
yria.

[lonsiTMe TUIOMIAAM MHOTOYroJibHUKA. PaBHOBenukume ¢urypsl. HaxoxaeHue 1uromaam
KBaJiparta, MpsIMOYroJIbHUKA, TapajljielorpaMMa, TPEYroJbHUKA, TPaleuu.

[Monstre momamu kpyra. [Lnomanes cekropa. OTHOIICHHE IIOMIAIeH TTOT0OHBIX QUTYD
JlexkapToBbI KOOPAWHATHI HA TNIOCKOCTH

dopmyna paccTosiHUSA MEXIy IBYMs Toukamu. KoopauHatel cepeluHbl OTpe3Ka. YpaBHEHUE
¢burypsl. YpaBHEHUS OKPYKHOCTHU U NMPSAMOM. YTI0BOW KOAPPUIIUEHT MPAMOM.
Bexrops!

[lonstne BexkTopa. Monynb (ynHa) BekTopa. PaBHble BekTopbl. KosumMHeapHbIe BEKTODBHI.
Koopaunats! Bekropa. CroskeHue 1 BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha
yrcio. CkansipHoe npousBeAeHne BEKTOpoB. KocuHyc yriia Mexay AByMsl BEKTOpaMu
I'eomerpuueckue nmpeodpa3oBaHus

[lonsitTne o mnpeobpazoBanuu ¢urypsl. JIBumkenue ¢urypsl. Buasl nBukeHUs QUrypsl:
napajuleNIbHbIN MepeHoc, oceBass CUMMETPHs, LIEHTpajibHas CUMMETpHUs, NOBOpPOT. PaBHbIE (pUTypHI.
I'omorerus. [Togodue duryp.
DIIEMEHTBI JIOTUKH

Onpenenenne. AxkcuoMbl U Teopembl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas nmanHOW. HeoOXxomaummoe W TOCTATOYHOE YCIOBHA. YTOTpEOJICHUE JIOTHYECKUX
CBSI30K €Cil ..., MO ..., Mo20a U MoJbKO mo20d.

TemaTu4yeckoe IIIAHUPOBAHUE

B cootBercTtBUM ¢ TpeboBaHMsiMu DenepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHus mpeaMeT « Anredpay u3ydaercs ¢ 7-To 1o 9-i KIIacchl.
[Iporpamma paccuurana:
Ha 2 yaca B HeJieqto, Bcero 70 vaca B roj B 7 Kjacce,
Ha 2 Jaca B HeJieqto, Bcero 70 yacoB B roj B 8 kiacce
Ha 2 Jaca B HeJeqto, Bcero 70 yacoB B roj B 9 kiacce

KonnyectBo yacoB
e Pazniensl, TeMbl HpumepHas PaGouas ! ° ’
n/n WII aBTOPCKast
nporpaMma | Kiacc | Kjacc | Kjacc
nporpamMma
1 [Ipocreiinme reoMeTpudecKue 15 15 15
(burypsl ¥ ux cBolcTBa
2 TpeyronbHUKN 18 18 18
3 [TapannenbHble NpsSMBIE. 16 16 16
CyMMa yriioB TpeyrojabHHUKa
4 OKpyXHOCTb U KpYT. 16 16 16
I"'eomeTpuyueckue mocTpoeHust
S YeThIpEXYroJIbHUKH 22 22 23
6 IToobue TpeyrobHUKOB 16 16 16
7 Pemenue npssMoyroabHbIX 14 14 14
TPEYroJbHUKOB
8 MsuoroyronsuukH. [Tnomanm 10 10 9
MHOTOYTOJIbHUKA




9 Perienue TpeyroiabHUKOB 16 17 17
10 | IIpaBmiibHBIE MHOTOYTOJIbHUKH 9 10 10
11 JlexapToBbI KOOPAUHATHI 11 12 12

Bexropsl 14 13 13
I'eomerpuueckue 10 5 5
peoOpa3oBaHMs

HavanpHble cBeneHus no 5) 5 )
CTEpEOMETPUHU
12 IToBTOpEeHue 18 12 2 5 5
13 Wroro 210 201 67 67 67
Paboueit mporpammoii npeaycMOTPEeHO IPOBECHHE:
. [IpoBepouHbIX paboT (TeMaTHUECKU KOHTPOJIb) —
. HroroBoe TectupoBanue (UTOroBasi KOHTpoJibHas padoTa) — 14
Bcero B ToM uucne:
No [IpakTuka KoHTpoth Tprmes
Tema (paznen, rnaBa) (;mabopatopHo-
/i vacoB | Teopus (KOHTPOJILHBIE | AHHUE
MpaKTHYECKHe
paGoTH) paboThI)
IIpocrelimue
1 | reomerpuueckue Gpurypsl u 1
UX CBOMCTBA
2 TpeyronpHukH 1
[TapannenpHbBIE TPAMEIE.
3 Cymma yrios 1
TPEYroJIbHUKA
OKpY>KHOCTb U KPYT.
4 I'eomerpuueckue 1
MIOCTPOCHHUS

5 YeTbIpexyroinbHUKU 2
6 [Togobue TpeyroibHIUKOB 1
7 Pemenne npsiMoyroiabHbBIX 9

TPEYTr OJIbHUKOB
8 MHOroyronbHUKH. 1
[Tnonags MHOTOYTOJIbHHKA

9 Pemenue TpeyroisHIKOB 1

10 IIpaBunbHBIE 1
MHOTOYTOJIbHUKH

11 JlexapToBbl KOOPMHATHI 1

12 Bekropsi 1

B HmxHel yactu Ta6J'II/II_IBI 4Jacbl CYMMUDPYIOTCS

Hroro: ‘ | | 14




