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Kanununrpan, 2023
PabGowas mnporpamma ydeOHoro kypca «Martemaruka. [llkona CcONPOBOKIACHUS

pa3pabotana Ha 2023-2024 y4eOHBIH TO/I.

Hacrosimas pabodast mporpamMma c)opMHUpPOBaHA Ha OCHOBAHUU CIICAYIONIUX JTOKYMEHTOB:
— OcHoBHOH 00pa3zoBaTeNbLHON TPOrpaMMbl OCHOBHOTO o0miero obpazoBanus MAQOY
rumHazuu Ne 40 um. 1O. A. lN'arapuna;
— Tomoxenus o pabounx nporpammax B MAOY rumuaszuu Ne 40 um. FO. A. Tarapuna;
— IIporpamm YMK, aBTopckux nporpamm MakapeiueBa FO.H., Atanacsna JI.C..
[enu n3ydyeHust Kypca BHEYPOUHOU JESITEIbHOCTH:
® OBJIQJICHHE CUCTEMOW MATEeMAaTUYCCKUX 3HAHUU M YMEHHH, HEOOXOAMMBIX IJII IPUMEHEHUS
B [IPAKTHUYECKOHN JESITEIbHOCTH, U3yUYEHUSI CMEKHBIX JTUCIHUILINH, IPOI0JKEHUS 00pa30BaHMUs;
® UHTEIUIEKTyaJbHOE pa3BuTHe, GOPMUPOBAHUE KAYECTB JINYHOCTH, HEOOXOJUMBIX UETIOBEKY
JUTSI TIOJTHOIICHHOM KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIIH, KPUTHYHOCTh
MBILUICHUS, WHTYUIUS, JIOTUYECKOE MBIIUICHUE, DJEMEHTHl alTOPUTMHUYECKON KYJIbTYpHI,
MPOCTPAHCTBEHHBIX MPEIICTABICHU, CTIOCOOHOCTH K TIPEOJIOJICHHIO TPYTHOCTEH;
e (opMHUPOBAHHE TPEICTABJICHUNA 00 HIEAX W METOJAX MATEMAaTHKH KaK yYHHBEPCAIBHOTO
A3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOACITUPOBAHUS SBICHUI U MIPOLIECCOB.

PabGouass mporpamMma Kypca BHeypouHO#l gdestenbHocTH «Marematuka. [llkona
CONPOBOXKACHUI»paccUruTala B 7 Kiacce Ha 34 yaca B Toj.

YMK:
1. Makapsrues FO.H., Munatok H.I'., Anre6pa, ®I'OC 2023
2. byuko E.B., Mep3mak A.I'., Ilomonckuit B.b. Anrebpa. 7 xmacc. Metoaudeckoe

nocobue. — Mockga, «Benrtana-I'pad», 2018.

3. Mep3nsak A.I'., Homonckuit B.b., Sxup M.C. Anrebpa. 7 ximacc. Juaakruueckue
Matepuaibl. — MockBa, «Benrtana-I'pad», 2018.
4. Aunrebpa: Tectel mns 7-9 kiaccoB o0mieoOpa3zoBaTeibHbIX yupexaeHuid / A. T
Mopakosud E.E. Tynpunnckas. — M.: Muemo3una, 2013. ®I'OC.
5. Aunekcanapoa JILA. AunrebGpa. 7 Kiacc: CaMOCTOSITENIbHBIE  palbOTBI 1St
oOmreo0pa3oBarenbHbIX yupexaenuii / JI. A. Anekcanaposa. — M.: MHemo3una, 2014.
6. Qynaunpsia FO.I1. AnreGpa. 7xiacc: KOHTpOJIbHBIE pabOTHI i 0011e00pa3oBaTEIbHBIX
yupexaenuit / 0. I1. Jynaunsiy, E. E. Tynasunnckas. — M.: Maemo3una, 2013. ®I'OC.
7. Mopakosuu A.I'. Anrebpa. 7-9 kiaccel: Meroanyeckoe nocodue s yuureneit / A. I
Mopakosud. — M.: Muemo3suna, 2014. ®I'OC.
8. Artanacan JI.C. I'eometpusi: yueOHUK 11 7-9 Ki1. 001ieoOpa3oBaTeNbHBIX YUPEkIESHHUH
[Texcr] / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomiies u ap. - M.: IIpocsemenue, 2013.
9. Aranacsn JI.C. T'eomerpus: pabouas Terpamp i 7-9 kI  00meoOpa3oBaTeIbHBIX
yupexxnenuit [Teker] / JI. C. Atanacsn, B. @. byry3os, 0. A. I'mazkos, . . FOnuna. -M.:
ITpocemienue, 2004.
10. Aranacsu JI.C. U3ydyenue reometpun B 7-9 Kiaccax: METOIUYECKHE PEKOMEHIAIINN JJIs
yautens [Tekcr] / JI. C, Atanacsn, B. @. Byry3os, FO. A. I'mazkoB u ap. - M.: IIpocsemienue,
2013.
11. JXKoxoB B.M. Kaprouku misi mpoBeneHHs KOHTPOJIbHBIX paboT. ['eomerpust 7-9 kmacc
[Texct] / B. U. XKoxos, JI. b. KpaitneBa. - M.: Muemo3una, 2013.
12. 3uB B.I'. lunaxtuyeckue marepuaisl o reomerpuu it 7-9 ki. [Teker] / b. T'. 3uB, B. M.
Meii-nep. - M.: [Ipocsewienue, 2013.
13.3uB b.I'. 3amaun k ypokam reometpun. 7—11 k. [Teker] / b. T'. 3us. - CII6.: HI1IO «Mup u
ceMbs-95», 1998.
14. CaBpacosa C.M. YrpaxHeHus 1o INIaHUMETPHX Ha ToToBbIX ueprexax [Tekcer] / C. M. Cas-
pacoBa, ['. A. flctpebunenkuii. -M.: [Ipocsemenne, 1987.



15. Apytionsa E. b. Marematudeckue nuktantsl 1 5—9 knaccoB / E. b. ApyTtionsiH. — M.,
1995.

H.]IaHI/lpyeMl)Ie PE3YJIbTATBLI 0OCBOCHHUSI KypCa BHeypO‘lHOﬁ AeATCIbHOCTHU
1. IIpeamMeTHbBIE pe3y/IbTATHI:

VYyamuiics HayuuTcs B 7 Kjacce (VIS MCIOJNB30BaHHS B IOBCEIHEBHON >KU3HH H
obecrnevyeHnss BO3MOXHOCTH YCIIEITHOTO IPOAOKeHUS 00pa3oBaHus Ha 0a30BOM YPOBHE):
Yucaa

e OmnepupoBaTth Ha 0a30BOM YypOBHE MOHATUSAMHU: HATypaJIbHOE YHMCIO, LEJNO0E YHUCIO,
OOBIKHOBEHHAsI JIpOOb, JMeCATHYHAs APOOb, CMeNIaHHas APOOb, pallMOHAIBLHOE YHCIIO,
apuMeTHUeCcKUil KBaJIpaTHbIA KOPEHb;

® ICIIOJIb30BAaTh CBOMCTBA YKCEN U MTpaBUIia ACHCTBUI MPH BBHITOJIHEHUU BBIYUCIICHUN;

® HCIOJIb30BaTh NMPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUH BBIYUCICHUN U
PEIICHUHU HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAJIBHBIX YMCET B COOTBETCTBUH C IMPABHIIAMU,

® CpaBHHUBATH YHUCIIA.

B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

® OICHUBATH PE3y/IbTATHI BRIYUCICHUN IPU PEILICHUH MPAKTUYECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEI B PEATIbHBIX CUTYaIIMSIX;

® COCTaBJIATh YHWCJIOBBIC BBIPAXECHHUS MPHU PEIICHUH MPAKTHYECKUX 3a7ad W 3amad U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BhINONHATH HECIOXKHBIE NPEOOpa3oBaHUs JJI BBHIYUCICHHUS 3HAYCHHH YHCIOBBIX
BBIPQXECHHH, CONEpKAlINX CTEIEHU C HATypaJbHBIM IOKa3aTelieM, CTENEHU C IENIbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

® BBLINOJHATH HECJOXKHBIE MPEOOpa30OBaHUs IEJBIX BBIPAXKEHUN: PACKPBIBATh CKOOKH,
MPUBOIUTH MOAOOHBIE ClIaraeMbie;

® CMONB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJpaT CYMMBI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JJIsl YIPOIIIECHUS BHIYMCICHUHN 3HAYCHUN BBIPAKEHUN.

B noBceHeBHO KU3HM ¥ NIPU U3YYEHHH APYTUX MPeIMETOB:

® [OHUMAaTh CMBICII 3aMMCH YHCIIA B CTAHJAPTHOM BUJIE;

e onepupoBaTh HAa OA30BOM YPOBHE MOHITHUEM «CTAH/IAPTHAS 3aMUCh YHCIIAY.
YpaBHeHus

e OmepupoBath Ha 0a30BOM ypOBHE TMOHSTUSMHU: PABEHCTBO, YHWCIOBOE pPAaBEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHHUSI, PEIIICHUE YPABHEHHUS;

® TIPOBEPATH CNPABEIIUBOCThH YHCIIOBBIX PABEHCTB;

® pelIaTh CUCTEMBI HECJIOKHBIX TUHEHHBIX YpaBHEHUN;

® TIPOBEPATH, SABJISICTCS JIU JAHHOE YHCIIO PEIICHUEM YPaBHECHHUS.

B noBce1HeBHOM KU3HHU M IPH U3YUYEHHH JAPYTUX NMPEIMETOB:

® COCTaBIATH M pellaTh JTUHEHHBIE ypaBHEHHUS TPH PEUICHUH 3a7ad, BO3HUKAIOIIUX B

JIPYTUX y4eOHBIX MPEeAMETax.
DOyHKIUUH

e Haxonuts 3HaueHHne QYHKINUU 1O 3aJAaHHOMY 3HAYCHHIO apTyMEHTAa;

® HAXOIUTh 3HAYCHHE apryMEeHTa IO 3aJaHHOMY 3HA4YeHUI0 (YHKIUM B HECIOXKHBIX
CUTYaIUsX;

e ONpenensaTh MOJOXKEHHE TOYKM IO €€ KOOpJAWHATaM, KOOpPJAWMHATHI TOYKH IO €€
TTOJIOKEHUIO Ha KOOPAMHATHON TIJTIOCKOCTH;

e 110 TpadUKy HAXOJUTH OOJIACTH OMpEAENICHUs, MHOXKECTBO 3HAYCHHM, HYIH (YHKIIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3PACTaHUS U yObIBaHUS, HAOOJIbIIIEE 1
HauMeEHbIlIee 3HaYeHUS PYHKIINH;

® CTpOUTH rpaduk TUHEHHON QYHKIINH,

® TIPOBEPATH, SABJISICTCS JIU JaHHBIN rpaduk rpaduKoM 3a7aHHON QYHKIIMN (JIMHEHHOMN );

e omnpeneiiaTh NPUOIMKEHHbIE 3HAUYEHUS KOOPAMHAT TOYKH IepeceueHus TrpaduKoB

GyHKIHHA.



B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:
® CNOJIB30BaTh IpadUKH pealbHbIX MPOIECCOB U 3aBUCUMOCTEW JIs ONpEAETCHUS HX
CBOWCTB (HamOoyiblIie W HAaUMEHbIINE 3HAYCHUS, TPOMEXKYTKH BO3pacTaHUS U
yObIBaHUS, 00JIACTH TOJIOKUTENBHBIX U OTPUIIATENIbHBIX 3HAYCHHUH U T.11.);
® CIOJIb30BAaTh CBOMCTBA JIMHEHHOW (GYHKIMM U ee rpaduk mpu peleHur 3agad H3
JIPYTUX y4eOHBIX MPEIMETOB.
TexcToBbIE 321241
e Pemate HeCIIOXXHBIE CIOKETHBIE 3a/a4d pa3HBIX THIIOB Ha BCe apupMETHYECKHE
JIEHCTBHS,
® CTPOUTH MOJIEJNIb YCIOBUS 3a7auu (B BUAE TaOJIHUIIbl, CXEMbl, pUCYHKA WU YpaBHEHUS ), B
KOTOPOH JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEIUYMH, C IEJIBIO MTOMCKA
pelleHus 3a1a4u;
® OCYIIECTBIISATH CIIOCOO MOMCKA PELICHUS 3aJjaud, B KOTOPOM PACCYKIEHUE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPEOOBaHMS K YCIOBHIO;
®  COCTaBJIATH IUIAH PEIICHUS 33/1a4H;
®  BBIICIATH ATAIBI PEIICHUS 33/]a4H;
® UHTEPIPETHUPOBATH BBIUYMCIUTEIBHBIC PE3YJIbTAaThl B 3aJaue, MCCIEI0BATh MOIYyYCHHOE
peleHue 3a1auu;
® 3HATh pa3IM4HUe CKOPOCTeH 0OBEKTa B CTOSIUCH BOJIE, MPOTUB TEUCHHS U IO TEUCHHIO
peKu;
e pemiaTh 3a/1la4M Ha HAXOX/ICHHE YaCTH YKCIIa U YUCJIa TI0 €T0 YacTH;
e pemiath 33/1a4d Pa3HBIX THMOB (Ha paboTy, HA MOKYIKH, HA JIBUYKEHHUE), CBA3BIBAIOIINX
TPU BEIMYMHBI, BELICTSTH 3TH BEJIMYMHBI M OTHOIICHHS MEXTy HUMH;
® HAXOAWUTh NPOIEHT OT YHCJA, YHCIO IO TMPOLEHTY OT HEro, HaXOJUTh IPOIEHTHOE
CHW)KEHHE WJIM MPOLIEHTHOE MOBBILICHUE BEIMYMHBL;
® pelIaTh HECIOXHbBIE JIOTUYECKUE 3a7]a4l METOJIOM PACCYKACHUM.
B noBceaHeBHOIi ;KM3HU M IPU U3YYeHHUH JPYTUX NMPeAMETOB:
®  BBIIBUTATh TMITOTE3BI O BO3MOXHBIX MPEEIIbHBIX 3HAYCHUSIX HCKOMBIX B 33/1a4€ BEITMYNH
(tenatb MPUKUIKY).
I'eomeTpuueckue purypsi
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH N'€OMETPUUECKUX (QUTYD;
® u3BJIEKaTh MH(POPMALMIO O TEOMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax B
SIBHOM BHJIE;
® TIPUMEHSTH JJIS PEeIIeHHs 3a7ad reoMeTpruIeckre (pakThl, eCu yCIOBUS UX MPUMEHEHHS
3aJaHbl B IBHOH (opme;
e pewmarh 3aJauyd HAa HAXOXXJEHHE TEeOMETPUYECKMX BEJIMYMH IO o0pasuam WM
ITOPUTMaM.
B noBceaHeBHOI :KM3HM M NIPU U3YYeHHH JPYIHX NPeAMETOB:
® UCMOJb30BATh CBOMCTBA TE€OMETPUUYECKUX (UIYp JUIs pelieHus THUIOBBIX 3374,
BO3HHUKAIOIINX B CUTYAIIHSIX TIOBCETHEBHOM KH3HHM, 33724 MPAKTHIECKOTO COJICPKAHMUS.
OTHowIeHNs
e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHSTHUSMHU: PABEHCTBO (Uryp, paBHBIE (UTYPHI,
PaBEHCTBO TPEYTOJHHUKOB, MApAJUICTBbHOCTh MPSIMBIX, MEPICHIUKYISIPHOCTh TPSMBIX,
YTJIBI MEXKY MPSMBIMH, NTEPIEHIUKYIISP, HAKJIOHHAS, TPOSKLHUS.
B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYEHHH IPYTUX NMPEAMETOB:
® UCIOJH30BATh OTHOIICHUS IJIsl PEIICHHsI TIPOCTEHINNX 3a/1a4, BOSHUKAIOIINX B PEaTbHOM
KHU3HU.
H3mepennsi u BbIYHCIEHUSA
e BrIMonHATE U3MepEeHHe JINH, PACCTOSHUM, BEIMYUH YIIIOB, C MIOMOIIbIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JJTUH U YTJIOB;
® TPUMEHATH (POPMYJIIBI IEPUMETPA, TUTOMIAAN B 00beMa.
B noBceaHeBHOI :KM3HM M PU U3YYeHHH JPYIUX NMPeAMETOB:
® BBIUMCIIATH PACCTOSHUS HA MECTHOCTM B CTaHIAPTHBIX CHUTYyalUsX, IUIOIIAIH B
MPOCTEHIINX CIIy4asx, IPUMEHATh GOPMYJIbl B MPOCTEUIIUX CUTYalUsIX B TIOBCETHEBHOM
KHU3HU.



I'eoMeTpuyeckne MoCTpoeHNst
e l300paxxarth THUIOBBIE IUIOCKHE (GUTYPHl W (QUTYPHI B TMPOCTPAHCTBE OT PYKH U C
MOMOUIbI0 HUHCTPYMEHTOB.
B noBceHeBHOI :KM3HHM M IPU U3Y4YEHHH JPYTHX NPEAMETOB:

®  BBINOJHATH NPOCTEHIINE TIOCTPOESHUS HA MECTHOCTH, HEOOXOJMMBbIE B PEaIbHOM JKU3HHU.
I'eomeTpuyeckne nmpeodpazoBaHus

e Crpouth Gurypy, CHMMETPUYHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUYKH.

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHUH JPYIUX NPeAMETOB:

® pacro3HaBaTh ABIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

® pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.

2. JIMYHOCTHBIE Pe3yJbTAThI:

— T'oToBHOCTH M CHOCOOHOCTh OOYYAKOIIMXCS K CAMOPa3BUTHUIO U €CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIMM K OOYYCHHMIO W TO3HAHHIO; TOTOBHOCTb M CIIOCOOHOCTH K OCO3HAHHOMY
BbIOOPY M IOCTPOEHUIO JAajbHEWIEed WHAMBUIYaJIbHOM TpaeKTOpuUM oOpa3oBaHus Ha 0Oasze
OpPUEHTHUPOBKU B MHpe npodeccuii u npodecCHOHATBHBIX MPEANOYTEHUH, C Y4ETOM YCTONYNBBIX
II03HABATEJIbHBIX HHTEPECOB.

— Pa3Buroe MopaiibHOE CO3HAHHE U KOMIIETEHTHOCTh B PELICHUH MOPAJIbHBIX IMPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOPa, (OPMHPOBAHWE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
HOBEJICHUSI, OCO3HAHHOT'O U OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHBIM IOCTYIIKAM.

— C¢dopMupOBaHHOCTh OTBETCTBEHHOI'O  OTHOIIEHUS K  YUEHHMIO; YBAXKUTEIHHOI'O
OTHOLIEHHUS K TPY/y, HAJIMUHUE OIbITA y4aCTUsl B COLIUAIBLHO 3HAYUMOM TPY/IE.

— CdopMUPOBAHHOCTb IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH H OOLIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLHUAIBHOE,
KyJIBTYpHOE, 3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOT0 MUPA.

— Oco3HaHHOE, YBaXUTEIbHOE U 10OpOXKeIaTeIbHOE OTHOLIEHUE K APYrOMY YEJIO0BEKY, €ro
MHEHHUIO, MHPOBO33PEHMIO, KYJIbTYpPE, SI3bIKY, BEpe, T'PakJaHCKON Mo3uluu. ['0OTOBHOCTH U
CHOCOOHOCTh BECTHU JAUANIOT C IPYTUMHU JIFOJbMH U JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS.

— OCBOEHHOCTb COLIMANIBHBIX HOPM, MPaBUJI OBEJCHUS, posiel U GOpM COLMaTbHOM KU3HU
B IpyMIax ¥ cooOuiecTBax.

3. MeranpeaMeTHble pe3y/ibTaThl:

PeryasituBubie YY /|

— VYMeHue caMOCTOSITENIBHO ONpENeNaTh Ledu OOy4eHMs, CTaBUTh U (OPMYJIHUPOBATH
HOBBIE 33/1a4M B yyeOe U II03HABATEIIbHON eATeIbHOCTH, pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH
IIO3HABATEJIBHON JEATEIbHOCTH.

— VYMeHue CcaMOCTOSITENbHO IUIAHUPOBAaTh NYTH JOCTH)KEHMSI LeJeil, B TOM YHuCie
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CLIOCOOBI peleHus] y4eOHbIX U
MO3HABATEJIbHBIX 33]1a4.

— VYMeHue COOTHOCUTHh CBOM JCHCTBHS C IIAHUPYEMBIMU pE3yJIbTaTaMHU, OCYIIECTBIISIThH
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOILECCe JOCTUKEHUS pe3yibTaTra, ONpPEeAesTh CIOCOObI
NEeNCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOIIENCS CUTYaLIUEH.

— VYMeHue OlLEHHMBAaTh NPAaBWIBHOCTh BBHIMOJHEHUS Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ PeLeHUsI.

— Bragenne ocHOBaMM  CAMOKOHTpOJIS, CaMOOLIEHKH, TPUHATHS  pEUIeHUH U
OCYIIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U 1M03HAaBaTEIbHON AESITEIbHOCTH.

ITo3naBartenbHbie YY /[

— VYMeHue oOmpenenaTh TMOHATHs, CO3/laBaTh OOOOIIEHMs, YCTaHABJIMBAaTh AaHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUH JUIsSl KilacCU(pUKALUY,
YCTaHABIMBAaTh IPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOMTH JIOTMYECKOE  paCCyKICHHE,
YMO3aKJIIOYEHUE U JIeNIaTh BHIBOIBI.

— VYMeHue co3iaBaTh, IPUMEHATh U IPe0OPa30BbIBATE 3HAKU U CUMBOJIbI, MOJEIIN U CXEMBI
JUIS pelIeHrs: y4eOHBIX U MTO3HABATENbHBIX 33/1a4.

— CwmpicnoBoe uyteHue. OOyyaromuMiCs CMOXET HaXOIUThb B TEKCTe TpeOyeMyro
uHpopmaro (B COOTBETCTBUM C IIEISMU CBOEH JCATEIBHOCTH), OPHUEHTHUPOBATHCS B
COJICpKaHUU TEKCTa, IOHUMATh 1IEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPUPOBATh TEKCT.



— PasBuTue MOTHMBaLMM K OBIAJCHUIO KYJIBTYPOU aKTHBHOI'O MCIIOJIB30BaHUs CIOBAapel U

JPYTHX IOUCKOBBIX CHCTEM.
KommyHnukarusublie YY ]|

— VYMeHue OpraHu3OBbIBaTb y4€OHOE COTPYAHMUYECTBO M COBMECTHYIO JESTEIbHOCTH C
YUUTEJEM U CBEPCTHUKAMU; paboTaTh MHAMBUYAJIbHO U B IPYIIIE: HAXOIUTh OOLIEe pelIeHUE U
paspeniatbh KOH(QJIUKTHl HA OCHOBE COINIACOBAaHUS MO3ULUI U yyeTa HHTEPECcOB; (hOpMYIUPOBATh,
apryMEHTHpPOBATh U OTCTAUBATh CBOE MHEHUE.

— VYMeHue OCO3HAaHHO MCIIOJIb30BaTh pPEUYEBBIC CPEACTBA B COOTBETCTBUU C 3ajadeid
KOMMYHHKAIMK AJIS BBIPAXKEHUs CBOUX YYBCTB, MbICICH M MOTpeOHOCTEN /s IJIAHUPOBAHUS U
peryisiiuu CBOEH ACATENBHOCTH; BIAJCHUE YCTHOW M IMCBMEHHOW pPEYbl0, MOHOJOTMYECKOH
KOHTEKCTHOW PEYBIO.

— @opMupoBaHHE H  pPa3BUTHE KOMIECTCHTHOCTH B  OOJIACTH  HCIIOJIb30BAHUS
HH(}pOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoJorui (nanee — KT).

Conep:xanue Kypca BHEYPOUHOM 1eATEJILHOCTH

Auredpa

Leibie BoIpamkeHUs
CreneHb ¢ HaTypajdbHBIM IIOKa3aTeleM U ee cBoicTBa. I[IpeoOpazoBaHMs BBIpAKEHUI,
COJZIEpKAIIMX CTEIEHH C HATyPAJIbHBIM IIOKA3aTEJIEM.
OpHouseH, MHOrouieH. J[eficTBUs C OJHOYIEHaMU M MHOrOWIEHaMH (CIIOKEHHE, BbIUMTAHHE,
yMHOXkeHHUE). DopMysbl COKPALIEHHOTO0 YMHOXEHHS: Pa3HOCTh KBAJpaTOB, KBaJpaT CyMMbl U
pasHocTH. PaznoxkeHre MHOro4weHa Ha MHOXHTEJIH: BBIHECEHUE O0IEro MHOXKUTEIS 32 CKOOKH,
IPYNIUPOBKA, INPUMEHEHHE (OpPMYJ COKpPALEHHOr0 YyMHOKeHHsA. KBaapaTHBIH TpexuiieH,
pa3I0kKEeHUe KBaAPaTHOIO TPEXWICHA HA MHOXKHUTEIH.

YpaBHeHust
Yucnosoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PAaBEHCTB. PaBEeHCTBO C IEPEMEHHOM.
VYpaBHeHwus.
[TonsiTve ypaBHEHUs U KOpHA ypaBHeHus. lIpencrasienne o paBHOCHIBHOCTH yPaBHEHUM.

JInHeiliHOe ypaBHEHHE U €r0 KOPHH
PemeHre MTMHENHBIX ypaBHEHUN.

Cucrembl ypaBHeHUH
VYpaBHeHME C 1ByMs IIEpPEMEHHBIMU. JINHENHOE ypaBHEHHE ¢ IByMs NIEpeMeHHbIMU. [IpsiMas kak
rpaduyeckas HHTEPIIPETALMsI JUHEHHOIO YpaBHEHUS C IBYMS IEPEMEHHBIMH.
IlonsATHE cucTeMBl ypaBHEHUM. PellieHne cucteMbl ypaBHEHUM.
MeTo/1bl peleHus] CUCTEM JIMHEHHBIX YpaBHEHHUM C JBYMsI IEPEMEHHBIMU: ITpaUuecKuil METOI,
METO/ CJIOKEHHUSI, METO]] TIOJICTAHOBKH.

DOyHKIUH

IHonsitue pyHKkuHMU
JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH. DOPMHUpPOBAHME NPENCTABICHUM O METanpeIMETHOM
MNOHATUM  «KOOpAMHATBD. CrocoObl 3amaHus (YHKUIUN: aHaJIUTUYECKUHM, TIpaduyecKui,
tabmuunblid. I'paduk ¢ynkiuu. Ilpumepsl GyHKUMH, MONTydyaeMbIX B IpoIecce MCCIEeI0BAHUS
pa3IMYHBIX peaJbHBIX MPOLECCOB U pelleHus 3ajaay. 3HaueHue (yHKuuu B Touke. CBOMCTBa
GyHKLUI: 00J1aCTh OMpeeIeHUs], MHO)KECTBO 3HaUCHUH, HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YETHOCTh/HEYETHOCTh, MPOMEXYTKH BO3pacTaHUs M YOBbIBaHMS, HauOOJbIIee W HaUMEHbIEe
3Ha4yeHus. VMccenenoBanue QyHKIUH 10 ee Tpaduky.

JInHeiiHas QpyHKUIUSA
CpoiictBa u rpaduk JMHEHHOW (YHKIMH. YTIOBOW Ko3(pUIMEHT mnpsMoil. Pacrmonoxenue
rpaduka NUHEHHON (QYHKIIMM B 3aBHCHUMOCTH OT €€ yIJOBOro Kod¢@duiueHTa u cBOOOAHOIO
yneHa. HaxoxxaeHune kod(p(UIMEHTOB JUHEWHOW (YHKIMHM TO 33JaHHBIM  YCIOBHSM:
MIPOXO0XKJICHHUE MPSAMOM 4Yepe3 JABE TOYKH C 3aJaHHBIMM KOOpPAMHATaMH, IMPOXOXKIACHUE MPIMON
4yepe3 NaHHYIO TOYKY U MapaulesIbHON JaHHOM MPSIMOMN.

Pemienue TeKCTOBBIX 32124

3agauu Ha Bce apuMeTHYECKHE AeliCTBUS
Pemenne TeKCTOBBIX 3amau apudmermdeckuMm crocoboM. Mcmonp3oBaHue TaOJIUI, CXEM,
4epTEKEN, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IIPU PEILICHUU 3aauu.

Jlornyeckue 3agauu



Penrenuie moruueckux 3amay.

OcHOBHBbIE METO/IbI pellieHHs] TEKCTOBBIX 3a/1a4: apuMeTuyeckuii, anreOpandeckuid,
nepebop BapuaHTOB.

I'eomerpus

I'eomerpuueckne purypsbl
['eomerpuueckast ¢urypa. DopMupoBaHHE MPEACTABICHUA O METAPEIMETHOM IOHSITHU
«purypay.
Touka, NUHUS, OTPE30K, IpsiMasi, JyY, JIOMaHas, IJIOCKOCTb, yroj, OMCCEKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.
OceBast cuMMeTpHsI reoMeTpuiecKkux Guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX (QUTYP.

TpeyrojibsHuku
Tpeyronsuuku. BpicoTa, Menmana, OuccekTpuca, CpenHss JIMHUS — TPEYTOJIbHUKA.
PaBHOOEIpEeHHBI TPEYroJabHUK, €r0 CBOMCTBA M NpPHU3HAKH. PaBHOCTOPOHHUN TPEYroJIbHHK.
IIpAMOYTOJIbHBIA,  OCTPOYIOJIbHBIM,  TYHNOYIOJIbHBIM  TPEYrOJbHUKUA. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

HN3mepeHus u BbIYMCIECHUS

Beanunnbl
[Tonstue Bennuunsbl. [{nuna. M3mepenne nnuubl. Equauiel usmepenus JuiMHbl. Bennunnaa yria.
['panycnas mepa yria.
[Tonsitie o TIomEAAM TUIOCKOW (UTYpBl W ee cBoiicTBax. M3mepenue momanei. EauHuUIb!
W3MEpPEHUS TUIOLIA/IN.
[IpencraBienne o0 oObemMe W ero cBoicTBax. M3mepenwe oOwvema. EnumHummsl mamepeHus
00BEMOB.

HN3mepeHus u BbIYMCIECHUS
NHcTpyMeHTBI 118 U3MEPEHUN U TMOCTPOCHMM; W3MEPEHHE M BBIYHCICHHUE YIJIOB, JJIMH
(paccrosinuit), miomaae. P@opMyinbl TMUIOMAAN TpeyroyibHUKAa. CpaBHEHHE W BBIUUCICHUE
IUIOLIAACH.

Paccrosinus
Pacctosnue mexny Toukamu. PaccrosiHue ot Touku A0 npsiMoit. Pacctosiue mexay durypamu.

I'eomeTpuyeckue nocrpoeHus
['eomeTpryeckue MOCTPOSHUS AJIsl UILTIOCTPAIIMK CBOMCTB Tr€OMETPUIECKUX (DUTYD.
WHCTpyMEHTBI I8 TOCTPOCHMM: LHPKYJb, JHUHEHKA, YroiapHUK. IIpocreiimme mnocTpoeHus
MUPKYJIEM MU JHHEUKOW: MOCTPOCHHE OMCCEKTPUCHI yria, MEpIeHIUKYNIsIpa K MPsSMOM, yria,
PaBHOTO JJaHHOMY.
[TocTpoeHne TpEYroapHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YTy MEXKIy HUMH, CTOPOHE
U IByM IPUJIEKALIUM K HEH yriam.
[enenue orpes3ka B JaHHOM OTHOIICHHH.

@DopMbl OPraHu3auuy y4eOHbIX 3aHATHH:
1. Ypox OTKpBITHS HOBOTO 3HAHUS:
Jlexims,

becena,

MyneTumMeaua-ypox,

[TpoGnemHsIit ypoK,

Kondepenuus,

KomOuHMpoBaHHBIH ypOK.

2. Ypok peduexcun:
e [IpakTukym,
e CamocrosTenbHas padora,
e KoMOMHUPOBAHHBINA YPOK.

3. Ypok o011eMeTo10JI0THYECKON HalTPaBICHHOCTH (000O0IEHUS M CUCTEMATU3AIMH 3HAHUHN )
o Koudepennus,
e Koncynbranus,
e [IpakTukym,



OO6cyxnenue,

O0630pHas JeKIws,
becena,
KoMOuHUpOBaHHBIN YPOK.

4. Ypok pa3BUBAIOILIETO KOHTPOJIS:

YcrHbIi onpoc (ppoHTaNBHBIN, WHIWBHIYAIBHBINA, TPYIIIOBOH),
MartemMaTHdeCKui JUKTAHT,

Tecr,

CamocTtosTenbHas padbora,

Konrpomnsnas padora,

3auer,

DK3aMcH,

3ammra npoekTa, pedepara,

Kom0OuHMpoBaHHbBIN ypOK.

OcHOBHbIE BUbI yqeﬁﬂoﬁ JACATECJIBbHOCTH:

1.

2.

[To ¢opme opranuzanmu: y4acTBylT BO (PpOHTaIbHOM paboTe, paboTaloT B rpyImnax, B
napax, padoTaroT HHINBHYaIbHO.

[To ¢dopme BHINOTHEHWS 3aJaHUs: CIYIIAIOT, MHIIYT, PEIIAlOT YCTHO M MHCbMEHHO,
YUTAIOT, OOBSICHSIOT, HAOIIOJAIOT, CTPOSAT MOJENb (CXEMBI, YEepTEeX, BBIKIAJKY,
MaTeMaTUYeCKUe 3alliCH), OTBEYAlOT, CUUTAIOT, MPOBEPSIOT, KOMMEHTHPYIOT,
IIPOrOBAPUBAIOT BCIYX (PO ce0s1»), OLIEHUBAIOT, JOIIOIHSIIOT.

[To xapakTepy Mo3HABaTEIbHON JAESITENbHOCTH (AKTUBHOCTH): ACHCTBYIOT M0 aITOPUTMY;
IUIAHUPYIOT JESATENIbHOCTh; MEPEHOCAT 3HAHWSA, YMEHHUS B HOBYIO CUTYyallMIO; HILYT
IpyTHe CIOCOOBI PEIICHHUS; HUCCIEAYIOT; MOJEIUPYIOT; CaMOCTOSITEIbHO COCTABIISIIOT;
pemaiot mpobuemy.

ITo BMJaM MBICIUTENBHON ACITEIBHOCTH: CPAaBHUBAIOT, YCTAHABIWBAs PAa3IMUHOE WIIU
oOuiee; aHAIU3UPYIOT, CHUHTE3UPYIOT, AaOCTParupyroT, KOHKPETHU3UPYIOT, 000O0IIAIoT,
JIOKa3bIBalOT, YCTAHABIMBAIOT 3aKOHOMEPHOCTb, PACCYKIAIOT, NEJA0T WHAYKTHBHBIN
BBIBOJI, JI€JalOT JI€AYKTUBHBIA BBIBOJ, MPOBOJIST aHAJIOTHIO, BBICKA3bIBAIOT TMIIOTE3Y,
BBISBJISIIOT ~ CHOCOO  pELIEHUs, HaXOASIT MPUYMHHO-CIIEICTBEHHBIE 3aBUCUMOCTH,
KJIacCU(UIUPYIOT, CHCTEMATU3UPYIOT, CTPYKTYPUPYIOT, BBIABISIOT CYLIECTBEHHOE;
BBIJICJIIIOT TJIaBHOE B yueOHON MH(POPMAIINH, CAMOCTOSITENIBHO (DOPMYIUPYIOT MPABUIIO,
3aKOH.

[To BuamM yuyeOHOW JAEATEAbHOCTU: BOCIPUHUMAIOT WM BBIAEISAIOT y4eOHYIO LEib,
3a/ady; pa3bACHAIOT, C KakoOM LENbI0 Ha YPOKE BBINOJHATACH OIpEAeIeHHas
NpAaKTHUYECKasl JIEATEIbHOCTh; YCTaHABIMBAIOT TPAHUIy MEXIy M3BECTHBIM H
HEM3BECTHBIM; YCTAHABJIMBAIOT HECOOTBETCTBHE MEXKJY YCIOBHSIMHM HOBOW y4deOHOMU
3aJaud U U3BECTHBIMH croco0aMu JAEMCTBHIA; ONpENeNsitoT crnoco0 BBIMOIHEHUS
y4eOHOT0 3a/laHus; IJIAaHUPYIOT 3Talbl U IMOCIEA0BATENbHOCTh BBINOJHEHHUS Y4eOHOTO
3aJJaHusl; OCYLIECTBIISIIOT CAaMOKOHTPOJIb CBOMX JIEHCTBUN M MOJYyYEHHBIX PE3yJIbTaTOB,
COOTHOCAT HUX C aJIFOPUTMOM M YCTAHABIMBAIOT UX COOTBETCTBHE WMJIM HECOOTBETCTBHUE;
UCIPABISAIOT OLIMOKH; OIICHMBAIOT OTHAEIbHBIE ONEpald M pPe3yiabTaThl y4eOHOM
JEATENIBHOCTH; AT MPOTHOCTHUYECKYIO OLIEHKY CBOMX BO3MOXKHOCTEH OTHOCUTEIBHO
pelieHus MOCTaBIEHHON nepel HUMHU y4eOHOil 3a1a4u.




7 kjaacc

KaJIEHI[apHO-TeMaTI/I‘leCKOE INIAHUPOBAHME Kypca BHeypO‘IHOﬁ ACATCJIBHOCTH «Marematuka. IlIkona COIIPOBOXIACHUA»

7 «__» Kjacc

7 «__» Knacc

pr\fKa Tema Koin-o dopma Bunsl yueOHOM dopma Bunsr yueOHoii
/i 4JacoB | Jlata | opraHu3anuu JIeATEeTLHOCTH (Ha JlaTa OpraHu3aIHiH JeATEeTLHOCTH (Ha
3aHATUS BECh pazjien) 3aHATUS BECh pazjien)
Mopayab «Aaredpa» 24
12 JIuneitnoe _ YypaBHenue ¢ OJHOM )
ePEMEHHOI.
3.4 Pemienne _ sa’ad c ITOMOIIILIO )
ypaBHEHUH
5.6 CremneHb ¢ HATYpaJIbHBIM MTOKA3aTEIEeM. )
CBoJiCTBa CTEIICHU
7 OIHOWICHEI 1
3 Muorowiensl. Cn0oKeHHe U BEIUUTAHHE 1
MHOTOYJICHOB
9 VYMHOKEHHE OJHOYIEHA Ha MHOTOWIEH 1
10 YMHOXKEHUE MHOTOYJICHA Ha 1
MHOTOYJICH
Paznoxenue MHOTOYJICHOB Ha
1 MHOXHUTemn  (BeiHEceHme — oOmero 1
MHOXXUTENIS 32  CKOOKH, cIoco0
TPYIIUPOBKH)
12 Pa3HOCTH KBaipaToB IBYX BBIPAKEHUHN 1
13 Ksanpar CYMMBl M KBajpaT pasHOCTH 1
JIBYX BBIPAKCHHMA
14 Cymma W pasHOCTb KyOOB  JBYX 1
BBIPKEHUI
15-16 [IpuMmeHeHrne pa3IUYHBIX CHOCOOOB )
pa3IOKEeHUs MHOTOYJICHA Ha




MHOXUTCIN

Oynknuu. JIluHeliHas GyHKOHS W e

17-18 2
rpaduk.
19 JluHeitHoe  ypaBHEHHWE C  JIByMs 1
HEPEMEHHBIMH U ero rpaduk
20 Fpaqmqecicnﬁ METOJ JIMHEHHBIX 1
YpaBHEHHUN
21-22 | Cuctembl  JIMHEHHBIX  ypaBHEHUM. 2
Pemenue cucreM JIMHENHBIX
ypaBHEHU U
2304 Pemezme 3a7ad ¢ IOMOUIBIO CHCTEM )
JMHENHBIX YpaBHEHUN
Moayab «I'eomeTpus» 10
25 Hauanbabie T€OMETPUUECKHE 1
CBEICHMSI: NIpsIMasi, OTPE30K, JIy4, YroJl.
26 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
[IepBbrit IIpU3HAK paBeHCTBA
27 TPEYrOJIbHUKOB. MennaHa, 1
OHCCEeKTpHUCa U BHICOTA TPEYTOJIbHUKA
3 Bropoii u TpeTuil npu3HaKu paBeHCTBA 1
TPEYTrOJIbHUKOB
29 I Ipr3HAKK APAVIETBHOCTH IBYX MPSAMBIX 1
30 CBoiicTBa NapayuIeNIbHbIX IPSIMBIX 1
31-32 CooTHOIIEHHUS MEXIy CTOpOHaMH U )
yriaamH TPEYroJbHUKA
33 [IpsiMOyrosIbHBIE TPEYTOIBHUKHU 1
34 Pemenue 3az1a4 1o TEeMe: 1

«TpeyronpHuKN
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