Annomauusa K paboueii npozpamme no mamemamuke 0711 5-6 knaccos.

Paboune mporpaMMbl OCHOBHOTO 00I1IeT0 00pa3oBaHMs [0 MaTeMaTUKe sl S—6 KJIaccoB
cocTaBiieHbl Ha OCHOBE DyHIaMEHTANBHOTO s1/Ipa coJiepKaHus o0mero o0pa3oBaHus U
TpeboBanwmii k pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00111€00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00111er0 00pa3oBaHus, PEACTaBICHHBIX B DeeparbHOM rocy1apCTBEHHOM
00pa30BaTeILHOM CTaHIapTe 00MIero 00pa3oBaHusl. B HUX TakKe YUUTHIBAIOTCS OCHOBHBIC HJICU
1 nosiokeHust [lporpaMMel pa3BUTHA U POPMUPOBAHUS YHUBEPCATBHBIX YUCOHBIX NEHCTBUN IS
OCHOBHOTO 0011ero oopa3oanus. Co3HATEIBHOE OBIIAJICHUE YIAIIMMHUCS CHCTEMON
apu(METHYECKUX 3HAHUIA U YMEHHI HE0OX0IMMO B TIOBCEAHEBHOM KU3HU, ISl U3yUCHUS
CMCKHBIX JUCHUIIINH U ITPOAJOJIKCHUA O6pa3OBaHI/I$[. HpaKTI/I‘-ICCKaﬂ 3HAYUMOCTH IIKOJBbHOT'O
Kypca MaTeMaTUKU 5—6 KJ1accoB 00YCIIOBJIEHA TEM, YTO 0OBEKTOM M3Yy4EHUS CIIYKAaT
KOJIMYCCTBCHHBIC OTHOIIICHUA I[GﬁCTBHTGJ'H)HOFO MHpa. Maremarudeckas IIOArOTOBKA
HGO6XOZ[I/IM3 JJI IOHUMaHus NPUHIOUIIOB YCTpOfICTBa M UCIIOJIBb30BaHUA COBpeMeHHOI\/'I TEXHUKU,
BOCHPUATHUA HAYYHBIX 1 TCXHUYCCKHUX MOHATHHN U I/II[eI\/'I. MaremaTtnka — SI3BIK HAayKHN U TCXHUKH.
C e€ moMOIIIBIO MOJICTTUPYIOTCS M U3YUYAIOTCSI SIBIICHUS M TIPOTIECCHI, IPOUCXOISIIUE B IIPHPO/IE.
Apudmeruka sBIsIeTCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBbI: OHA 00€CTIeYBAET
M3y4YeHUE APYTUuX JUCUUIUINH. B mepByro odepeap 3T0 OTHOCUTCS K ITPEAMETaM €CTECTBEHHO-
HAaY4YHOT'O IKUKJIa, B YaCTHOCTHU K (1)I/ISI/IKG. Pa3BuTHe 1OrMuecKOro MBIIICHUS yJamuxcs npu
o0y4eHNH MaTeMaTHKe B 5—6 Kilaccax CriocOOCTBYET YCBOCHHUIO MTPEIMETOB TyMaHUTAPHOTO
nukia. [Ipaktudyeckne ymeHus U HaBbIKUM apu(METUYECKOTO XapaKTepa HEOOXO MBI JUIs
TPYAOBOH U MpoQecCHOHATBHOM MOATOTOBKH HIKOJIBHUKOB. PazBuTHe y yyamuxcs NpaBUIbHBIX
MIPEJCTABICHUN O CYIIIHOCTH U IMPOUCXOXKAECHUH apu(PMETHUECKUX a0CTpaKLUi, O COOTHOLLIECHUN
pEaTbHOrO U UEATBLHOIO0, O XapaKTepe OTPAXKEHUS MATEMAaTHYECKOW HAYKOU SIBIICHUIN U
IIPOLIECCOB PEAIbHOTO MUPA, O MecTe apu(METUKU B CUCTEME HAayK U POJIM MaTEMaTHYECKOTO
MO/IEIUPOBAHUS B HAYYHOM IIO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YHalIUXCsl, a TaKKe (POPMUPOBAHUIO KAUECTB MBIICHHSI, HEOOXOIUMBIX IS
aZlanTalyy B COBPEMEHHOM MH(POPMALIMOHHOM OOIIECTBE.

OBIIAA XAPAKTEPUCTUKA KYPCA MATEMATHUKHU B 5—6 KJIACCAX

B kypce maremaTnku 5—6 KjIaccoB MOXKHO BBIJEIHUTH CIIEIYIOIINE OCHOBHbBIE
coJiepKaTebHble TMHUU: apu(METHUKA; HJIEMEHTHI alnreOpbl; BEPOSTHOCTb U CTATUCTUKA;
HarjsaHas reometpus. Hapsay ¢ 3TuM B cosiepkaHue BKIIFOUEHBI 1BE TOMOJIHUTEIbHbIE
METO/I0JIOTMYECKHE TEMbl: MHOKECTBA M MaTEMaTHKa B MICTOPUYECKOM Pa3BUTHUHU, UTO CBS3aHO C
peanu3anueil nesnei 0OLEeMHTEIEKTYaIbHOTO U OOILEKYIbTYPHOIO Pa3BUTHS YUAIIXCS.
ConeprkaHue Kaa0i U3 3TUX TEM Pa3BOpauyuBaeTCs B COJIEPKATEIbHO-METOANYECKYIO JINHUIO,
ITPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJEpKATENIbHbIE TUHUU. [Ipn 3TOM nepBast TMHUS —
«MHOX€eCTBa» — CIIY)KUT LIeJTH OBJIAJICHUS yJalllUMUCS HEKOTOPBIMH 3JIEMEHTaMU
YHHUBEPCAIBHOIO MaTEMaTHUYECKOTO S3bIKa, BTOpas — «MaTremaThKka B UCTOPUIECKOM
pa3BUTHID
— CHOCOOCTBYET CO3/JaHHI0 OOLIEKYJIbTYPHOTO, TYMaHUTapHOTO (POHA U3YyYEHHUS Kypca.
Coneprxanue JUHUU «ApU(METHKa» CIYKUT (PyHIaMEHTOM JUTsl JaJlbHEHIIero u3yueHus
yYalMMHUCS MAaTEMaTUKH U CMEXHBIX JUCLHUIUINH, CIOCOOCTBYET Pa3BUTHIO HE TOJIBKO
BBIUMCIIUTENIBHBIX HABBIKOB, HO U JIOTHYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHUS
M10JIb30BaThCS AITOPUTMAMH, CHOCOOCTBYET Pa3BUTHIO YMEHUH TUIAHUPOBATh U OCYILLIECTBIISAThH
JeATeNbHOCTb, HAPABJICHHYIO Ha pelleHHe 3a/1a4, a TaKXkKe IPUOOPETEHUIO MPAKTUYECKIX



HaBBIKOB, HEOOXOJMMBIX B IOBCEAHEBHOM Kn3HU. CoepikaHue TUHUN «DJIEMEHTHI anreOpb»
CUCTEMATHU3UPYET 3HAHUS O MATEMAaTUYECKOM S3bIKE, IOKa3bIBasi IPUMEHEHUE OyKB JJIs
0003HaYCHHSI YHCENT U 3aIIMCH CBOMCTB apu(METHUYECKUX IEHCTBUMA, a TaKXKe [T HaXOXKICHUS
HEM3BECTHBIX KOMIIOHEHTOB apudmMernueckux aevicreuii. Conepxanue muauu «HarmsaHas
rEOMETPUS» CIIOCOOCTBYET (POPMUPOBAHUIO Y YUAILUXCS [IEPBUYHBIX [TPEICTABICHUM O
TeOMETPUIECKUX a0CTPAKIUAX PEATbHOTO MUPA, 3aKJIAABIBAET OCHOBBI (POPMUPOBAHHS
[IpaBUJIbHON T€OMETPUYECKON peun, pa3BUBAET 0Opa3HOE MBIIIEHUE U IPOCTPAHCTBEHHbIE
npenacraBieHus. JIuaus « BepoaTHOCTh U CTaTUCTHKA» — 00sI13aTENIbHBII KOMIIOHEHT LIKOJIBHOTO
00pa3oBaHus, yCHINBAIOLINH €ro MPUKIAJHOE U IPAKTUYECKOE 3HAUCHHEe. DTOT MaTepua
HE0O0X0IUM MpeXk e BCEro it (OpMUPOBAHUS Y yHaIIUXCsl (PYHKIIMOHAIbHONW TPaMOTHOCTH —
YMEHHMS BOCIIPUHUMATh U KPUTHUECKH aHATU3UPOBaTh NH(POPMAIUIO, IPECTABICHHYIO B
pa3nuuHbIX (PopMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX peajlbHbIX 3aBUCUMOCTEH,
MIPOU3BOIUTH MPOCTEHIINE BEPOATHOCTHBIE pacuéThl. M3yueHne oCHOB KOMOMHATOPUKHU
MO3BOJIUT y4YalEMYCsl OCYLECTBIISATh PACCMOTPEHHUE CIy4aeB, Iepedop U MOACUET Yuciaa
BAPUAHTOB, B TOM YHCJIE B IPOCTENIINX NPUKIAJAHBIX 3aAa4dax. [Ipu n3yueHnn BepoATHOCTH U
CTaTHCTUKH 000TraIarTcs MpeICTaBIeHNsI O COBPEMEHHON KapTHHE MUpa U METOJIaX €ro
UCCleI0BaHus, POPMUPYETCS MOHUMAaHKUE POJIM CTATUCTUKU KaK UCTOYHHKA COLUAIBHO
3HaYUMOM HH(OpPMAaLINK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

MECTO KYPCA B YYEBHOM IIJIAHE

bazucHpIil yueOHbIH (00pa3oBaTeNbHBIN) TJIAH HA U3yUYE€HNE MaTEeMAaTHKH B 5—6 Kitaccax
OCHOBHOM IITKOJIBI OTBOJHUT 5 4acOB B HEJIEIIO B TEUEHHUE KaXKI0TO ToAa o0y4deHus, Bcero 170
ypokoB. YueOubiMm mianoM MOV «llIkona-mureit Ne 1» na 2018/2019 yueOHbIi 10O
MPEAYCMOTPEHO U3yYEeHNE MaTEMAaTUKH B 5-6 Ki1accax B 00beMe 5 4acoB B HEIEIIO

JJMHHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATbI
OCBOEHMs COAEPKAHUSA KYPCA

[Tporpamma nmo3BosseT JOOUBATHCA CIEAYIOLUIMX PE3YIbTATOB OCBOEHHS 00pa30oBaTeIbHON
IPOrpaMMBbI OCHOBHOTO 00I11ero 00pa3oBaHus: JHYHOCTHBIE: 1) OTBETCTBEHHOTO OTHOIICHUS K
YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOMINXCsl K CAMOPA3BUTHUIO M CAMOOOPAa30BaHHIO Ha
OCHOBE MOTHBAIMH K O0YUEHHIO U TO3HAHUIO; 2) (OPMHPOBAHHS KOMMYHHKATUBHON
KOMIIETEHTHOCTH B OOLIICHUH U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMH U MJIaIIIUMH B
00pa3oBaTesbHOM, y4eOHO-MCCIIeA0BATEIbCKOM, TBOPYECKOM U IPYrHX BUIAX JESTEIBHOCTH; 3)
YMEHHS SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICJIU B YCTHOW M MUCbMEHHOW pEeYH, TIOHUMATh
CMBICII IOCTABJICHHO 3a71a4i, BBICTPAUBATh apTyMEHTAIIHIO, TIPHBOANUTH IIPUMEPHI U
KOHTPIIPUMEDPBI; 4) EpBOHAYAIBHOTO MIPEACTABICHUS O MaTeMaTHYEeCKOI Hayke Kak chepe
YeJI0BEUECKON AEATEIbHOCTH, 00 JTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JJIsl pA3BUTHS
LUUBWIN3ALUY; 5) KpUTUUYHOCTH MBIIUICHUS, YMEHHUS PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTJIMYATh TUNIOTE3Y OT (hakTa; 6) KpeaTUBHOCTH MBILUIEHUS, HHUIIMATUBHI,
HaXO/IYMBOCTH, AKTUBHOCTH NPH pellIeHNH apu(PMeTHUECKUX 3a1a4; 7) yMEHHUs] KOHTPOJIMPOBATh
IIpOIECC U pe3yabTaT yueOHOM MaTeMaTH4YecKoil esTeabHOCTH; §) (hopMUpOBaHUS CIOCOOHOCTH
K YMOLIMOHAJIBHOMY BOCIIPUATHIO MAaTEMaTHUECKUX 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUH;
MeTanpeaMeTHbIe: 1) cTocOOHOCTH CaMOCTOSITENBHO TUIAHMPOBATh AIbTEPHATUBHBIE TYTH
JOCTHKEHUS 11eJIel, 0CO3HaHHO BbIOMpaTh Hanbosee 3pPeKTUBHbBIE CIIOCOObI pereH s y4eOHbIX
Y TIO3HABATENIbHBIX 3a/1a4; 2) YMEHHS OCYILECTBIATH KOHTPOJIb 110 00pa3ily ¥ BHOCUTD



HE00X0IMMbIE KOPPEKTHBHI; 3) CIOCOOHOCTH a/IeKBaTHO OLIEHUBATH MPABHILHOCTD UIIH
OIIMOOYHOCTH BBINIOJHEHUS y4eOHOW 3a1auH, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MOXHOCTH €€ pellieHns; 4) yMEHUsl yCTaHABIMBATh NPUUMHHO-CIEACTBEHHbIE CBSI3U; CTPOUTD
JIOTUYECKHUE PACCYXACHUS, YMO3aK/IIOUeHUs (MHAYKTUBHBIE, JEAYKTUBHBIE U 110 aHAJIOTHH) U
BBIBOJIbI; 5) YMEHUS CO3/aBaTh, IPUMEHSTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJUYECKHE
CpEICTBA, MOJIEJI U CXEMBI JUIsl pelIeHUs y4EeOHbIX U [T03HABATENbHbIX 33/1a4; 6) pa3BUTHUS
CIOCOOHOCTH OPraHU30BbIBATH y4eOHOE COTPYAHUYECTBO H COBMECTHYIO JICATEIBHOCTD C
YUUTENIEM U CBEPCTHUKAMU: ONPECIISATh EIH, PaCHpeaesaTh (PYHKIMH U POJIM YIaCTHHKOB,
B3aMMO/ICHCTBOBATh M HAXOAUTH OOIIHE CIIOCOOBI pabOThI; yMEHUS paboTaTh B IPYIIIIE:
HaXOJUTh 00Illee pellIeHHe U pa3peliaTh KOHPIUKTH Ha OCHOBE COTJIaCOBAHUS MO3UIUI U yuéTa
MHTEPECOB; CIIyIlaTh NapTHEPA; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;
7) popmupoBanus yueOHOM 1 OOIIEMOIE30BATEIBCKON KOMIIETEHTHOCTH B 00JIaCTH
WCI0JIb30BaHUS HH(POPMALTMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (MKT-komnerenTHOCTH);
8) mepBoOHAYAIBHOTO MPEACTABICHHS 00 UACAX U O METOIaX MATEMATHKU KaK 00
YHUBEPCAJIBHOM SI3bIKE HAYKU M TEXHUKU; 9) pa3BUTHS CLIOCOOHOCTH BUJIETh MAaTEMATUYECKYIO
3a/lauy B APYrUX TUCIUIUIMHAX, B OKpYyXatomien ku3uu; 10) yMeHus HaXxoqUTh B pa3IMUHbIX
MCTOYHUKAX UH(POPMAINIO, HEOOXOIUMYIO JIJIsl peIeHUs] MaTeMaTHYeCKUX podiieM, U
MIPEJICTaBIATh €€ B MOHATHON (hopMe; MPUHUMATh PEUICHUE B YCIOBUSAX HETIOJIHON 1
M30BITOYHON, TOYHON U BEpOSATHOCTHOM nHpopmanuu; 11) ymeHHss TOHUMATh U HCTIOIb30BaTh
MaTeMaTHYECKHUE CPEJICTBA HATJIITHOCTHU (PUCYHKH, YEPTEKH, CXEMBI U JIp.) Ul WILTIOCTPALUH,
MHTEpIpEeTaluy, apryMeHTaluy; 12) yMeHus BbIABUTaTh THIIOTE3bI IPH PEILIEHUH y4eOHBIX
3aJa4 ¥ MOHMMaHUs HEOOXOAUMOCTH UX MPOBEPKH; 13) MOHMMaHUS CYLTHOCTH
QITOPUTMUYECKUX NIPEINUCAHUI U YMEHHUA JCHCTBOBATh B COOTBETCTBUN C MPEJIOKEHHBIM
aropuT™MOM; 14) yMEHHUs CaMOCTOSATENIBHO CTaBUTh 1I€JIU, BEIOUPATh U CO3/1aBaTh aIrOPUTMBbI
JUTsI pelieHrs yaeOHbIX MaTeMaTHIYEeCKUX MpooieM; 15) crmocoOHOCTH MJIaHUPOBATh U
OCYILECTBIIATH ACATEIbHOCTD, HAIIPABICHHYIO HA PELICHUE 3a/1a4 UCCIEA0BATEIbCKOTO
XapakTepa; mpeaMeTHble: 1) ymeHus paboTaTh C MaTEMAaTUYECKUM TEKCTOM
(cTpyKTypHpOBaHHE, U3BIEUCHHE HEOOX0AMMON NH(POPMALIUH), TOYHO U I'PAMOTHO BBIPaXKaTh
CBOM MBICJIM B YCTHOM ¥ MMCBMEHHOM pe4H, IPUMEHSA MaTEMaTH4YECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY, HUCII0JIb30BaTh PA3JINYHbIE A3bIKM MAaTeMaTUKH (CIOBECHBIM, CUMBOIMYECKHH,
rpaduueckuii), pa3sBUTHs CIOCOOHOCTH 0OOCHOBBIBAThH CYXJI€HHS, IPOBOANTH KIACCUDHUKALIHIO;
2) BiajeHus 0a30BbIM MOHATHWHBIM aIapaToM: UMETh MPEACTAaBICHHUE O YUCie, IPOOH,
IIPOLIEHTaX, 00 OCHOBHBIX FT€OMETPUUYECKUX 00bEKTaxX (TOUKa, IpsMas, JIOMaHas, yrol,
MHOTOYT'0JIbHUK, MHOTOTPaHHUK, KPYT, OKPYKHOCTb, L1ap, chepa u np.), GopMupoBaHus
IPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peallbHOM MHUPE U Pa3IM4HbIX crlocobax
WX U3Yy4eHHMsI; 3) YMEHUs BBINOJIHATh apupMeTnyeckrue npeoOpa3oBaHus paliioHaIbHBIX
BBIpXKEHUH, IPUMEHATh UX JUIA pelIeHHs ydeOHbIX MaTeMaTHYEeCKHX 3a/1a4 U 3a]1ad,
BO3HHUKAIOIINX B CMEXHBIX YU€OHBIX IIPEeIMETax; 4) yMEHUS MOJb30BATHCSA U3YUEHHBIMU
MaTeMaTH4eCKUMU (OopMysiaMH; 5) 3HaHUSI OCHOBHBIX CLIOCOOOB MPEJICTABICHHS U aHATIN3a
CTaTUCTMUYECKHX JIAaHHBIX; YMEHHUS pelIaTh 3aJjauy C MOMOIIIBIO Iepedopa BceX BO3ZMOKHBIX
BapHAHTOB; 6) yMEHUs IPUMEHATh U3yUEHHBIEC TOHATHUS, PE3YIbTAaThl U METObI TP PELLICHUH
3a/1a4 U3 pa3IM4HbIX Pa3fesioB Kypca, B TOM YHCIE 3a/1a4, HE CBO JAIIMXCS K
HENOCPEACTBEHHOMY ITPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.



COJEP)KAHME KYPCA
APUOMETHUKA

Harypanbnbie uyncna. Hatypanshslii pan. Jlecatuunas cucremMa cuucieHus. ApupmMeTuyeckue
JEWCTBUS C HaTypaJdbHBIMU unciamu. CBoiicTBa apudMeTrueckux aeicTBuil. [lonsTue o
CTETIEHH C HATYpaIbHBIM moka3ateneM. KBanpar u ky0 uncia. UnucinoBbie BRIpOKEHUS, 3HAUCHUE
YKCJIOBOrO BbhlpakeHus. [1opsaok 1eHCTBUI B UNCIOBBIX BBIPAKEHUSX, UCIIOJIB30BaHUE CKOOOK.
Pemenue TekcToBBIX 3a1a4 apudmeTnaeckuMu criocodbamu. Jlemurenu u kparaeie. HanGoms muit
oOmmii renuTenb; HauMeHbliee obmiee kparHoe. CBoiicTBa AenmuMocCTy. [Ipu3HaKy 1enuMocTi
Ha 2, 3, 5,9, 10. I[IpocThie u cocTaBHbIC Uncia. PaznokeHne HaTypalbHOTO YKCiIa Ha MPOCTHIE
MHOxuTeH. [lenenue c ocratkom. [po6u. O6bIkHOBEHHBIE TpoOH. OCHOBHOE CBOMCTBO JIpOOH.
CpaBHeHHE 00BIKHOBEHHBIX Apo0Oel. Apudmernyeckue 1eicTBUS ¢ OOBIKHOBEHHBIMU JAPOOSMHU.
HaxoxaeHne yacTtu OT LIEJI0T0 U IIeJIOT0 MO ero 4yacTu. Jlecsatuunsle npodu. CpaBHeHHE
JECATUYHBIX ApoOeil. ApudmeTndeckue AeCTBUA ¢ JeCATUIHBIME 1pooOsimu. [IpencraBnenue
JECATUIHOM IpoOU B BUE OOBIKHOBEHHOH APOOH U OOBIKHOBEHHOU B BUJIE JICCATHYHOM.
OtHomenue. [Iponopuys; 0OCHOBHOE CBOMCTBO Mpornopuuy. [IporieHTsl; Hax0KIeHHE MPOLICHTOB
OT BEJIMYMHBI U BEJTUYHUHBI 110 €€ MPOILIEHTaM; BhIpaKeHHE OTHOIIEHHUS B MpolieHTax. Pemenue
TEKCTOBBIX 33J1a4 apupMeTHIecKuMu crocodamu. Paninonansueie yncna. [lonoxurensbHbie 1
OTpHULaTeNIbHbIE YUCIIa, MOJIYJIb uncia. M3o00pakeHue uncen ToukaMu KOOPANHATHON IPSIMO;
reoMeTpuuecKas HHTepIpeTalus Moays yucia. MHOKeCTBO LeNbIX yncen. MHOKeCTBO
paioHaIbHbIX uyncen. CpaBHEHUE pallMOHANIBHBIX Yncel. ApupMeTudecKke IeHCTBUS C
panmoHanbHBIMH ynciiaMu. CBoiicTBa apudmeTrdeckux aencTuii. 3smepenus, mpuOImKeHus,
OILICHKH. 3aBUCUMOCTHU MEX/y BeTUUMHAMU. EAMHUIIBI H3MEepeHus JJIUHBIL, TUIoIIau, 00bEMa,
MacChl, BpEMEHH, CKOpOCTU. [Ipumepsl 3aBUCUMOCTEN MEX 1y BETMYUHAMHU CKOPOCTh, BPEMS,
paccTosiHUE; TPOU3BOJUTENLHOCTD, BpeMs, paboTa; 1IeHa, KOJIMYECTBO, CTOUMOCTh U JIp.
[IpencraBnenue 3aBucumocteit B Buje Gopmyi. Beruncnenus no gopmynam. Pemenue
TEKCTOBBIX 3a/1a4 apu(PMETHIECKUMHU CIIOCOO0aMHU.

OJIEMEHTBI AJITEBPBI

Hcnonb3oBanue OyKkB st 0003HaUEHUS YUCEIT; AJIsl 3alIUCH CBOMCTB apu(MeTHIECKUX
neiictBuil. BykBeHHbIe BbIpakeHUsI (BBIPaXEHHsI C IEPEMEHHBIMH ). UHNCI0BOE 3HAUCHUE
OYKBEHHOTO BBIpa)KE€HUS. YpaBHEHHE, KOPEHb ypaBHeHUs. HaxoxieHrne Hem3BeCTHBIX
KOMITIOHEHTOB apu(PMEeTUYECKUX NeHCTBHIl. J[ekapTOBbI KOOPAWHATHI Ha TIOCKOCTH.
[TocTpoenue Touku 1o e€ KoopaAuHaTaM, oTpeiesieHne KOOPAUHAT TOYKU Ha TIOCKOCTH.

OIMMCATEJIBHASI CTATUCTHUKA. BEPOATHOCTb. KOMBMHATOPHUKA.
MHOXECTBA

[IpencraBienue qaHHBIX B BUAE TaOnull, auarpamm. [IoHsATHE O CTydaiiHOM OIBITE U COOBITHH.
JlocToBepHOE 1 HEBO3MOKHOE coObITHs. CpaBHEHHE MIaHCOB. PerieHrne KOMOMHATOPHBIX 3a/1a4
nepebopoM BapuaHTOB. MHOKECTBO, 3JIeMeHT MHOkecTBa. [Tyctoe MHOkecTBO. [loqMHOKECTBO.
OObenuHeHNE U NepeceyeHre MHOKeCTB. VIumtocTpanyst OTHOIIEHUH MEXKy MHOYKECTBAMHU C
MOMOIIIBIO JuarpamMm Ditnepa — BeHna.

HATJIAAHASA TEOMETPUA



Harnsaneie npeacraBineHus o purypax Ha INIOCKOCTH: MpsiMasi, OTPE30K, JIyd, YroJ, JoMaHas,
MHOT'OYTOJIBHUK, IIPaBUJIBHBI MHOTOYI'OJIbHUK, OKPYKHOCTb, KpyT. UeThIPEXYTrOJIbHUK,
IIPSIMOYTOJIbHUK, KBaapaT. TpeyrojbHUK, BUbI TPEYroJIbHUKOB. M300paxeHrne reoMeTpudecKix
¢uryp. BzaumHoe pacnosokeHue AByX MPSIMBIX, IBYX OKPY)KHOCTEH, IPSAMON U OKPYKHOCTH.
JlinHa otpeska, 1oMaHoil. [lepumerp MHOrOyronbHuKa. EqUHNULIBI U3MEPEHUS UIUHBI.
H3Mepenne nHbI 0TPE3Ka, MIOCTPOEHUE OTPE3KA 3aJaHHOM JUIMHBL. YT0J. BUbI yrios.
I'pagycHas mepa yria. MI3mepeHne 1 nocTpoeHHe yriioB C OMOIIbI0 TpaHcroptupa. [lonstue
oA (pUryphl; eAMHALIBI U3MEPEeHNUs TuTomaau. [lnomans NpssMOyroJibHUKa, KBaIpara.
PaBnoBenukue ¢urypsl. Harnsiinbele npeacraBieHus 0 IpOCTPaHCTBEHHBIX QUTYpax: KyO,
napajuiesienunes, npusmMa, nupamuaa, map, cgepa, Konyc, uuausap. Msobpaxenue
npocTpaHCcTBEHHbIX (uryp. [Ipumeps! ceuennii. MHOTOTpaHHUKY, MPAaBUIbHBIE MHOTOTPAaHHUKH.
[Ipumepsb! pa3BEPTOK MHOTOTPAHHUKOB, WIMH/pPA U KoHYca. [loHsATHE 00bEMA; eMHUILIBI
00béma. O0BEM NPAMOYTOIBHOTO Mapaliienenumnena, kyoa. [lonstiue o papencrse puryp.
LlenTpanpHas, oceBas U 3epKajibHas cuMMeTpuu. M300paxeHre CMiMMeTpUYHBIX QUTYP.

MATEMATUKA B UICTOPUYECKOM PA3BUTUU

Uctopus hopMupoBaHus MOHATHS YMCIA: HaTypallbHbIE YKCia, JPOOU, HEA0CTATOYHOCTh
palMOHAIBHBIX YUCEII JUIsl TEOMETPUUYECKNX U3MEPEHUN, UPpallMOHAIbHbIE ynciaa. CTapuHHBIE
cucteMsbl 3anucu uucen. [poou B Basunone, Erunre, Pume. OTKpbITHE NECATUYHBIX APOOEH.
Crapunsble cucteMbl Mep. JlecaTuunbie 1poOu 1 MeTpuueckas cuctema mep. [losBrienue
OTpHUIATENbHBIX Yuced U HyJA. JI. Maraunkuid. JI. Ditnep.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA MATEMATHKMU B 5—6
KJIACCAX

PanuonanbHble Ynca YUYeHUK HAYYUTCsI: 1) MOHUMATh 0COOCHHOCTH JACCATUIHON
CUCTEMBbI CUHUCIICHUS; 2) BIAJICTh MOHATUSMU, CBI3aHHBIMHU C JETUMOCTbIO HaTypaJIbHbIX YUCEIL;
3) BbIpakaTh YKCia B 9KBUBAJICHTHBIX (JOpMax, BbIOMpas HanboJIee Mo X0 S0 B
3aBUCHUMOCTH OT KOHKPETHOH CUTyaluu; 4) cpaBHUBATh U YIOPSAJOYUBATH PAllHOHATILHBIE
4Kclia; 5) BBIIOJIHATH BBIYUCIICHUS C PallMOHATLHBIMU YHCIIAMU, COUYETasl YCTHBIE U MUCbMEHHBIE
MpUEMBI BBIUHUCICHUN, TPUMEHEHHUE KalIbKyIsITOpa; 6) UCHOIb30BaTh NOHITUS U YMEHUS,
CBSI3aHHBIE C MMPOTIOPLHUOHAIBHOCTHIO BEIMYUH, IPOLIEHTAMH B XOJI€ PEIICHUSI MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBITIOJIHITH HECIOXKHBIC TPAKTHUYECKUE PACUETHI.
Y4YeHUK MOJy4YUT BO3MOKHOCTD: 1) MO3HAKOMUTHCS C MO3UIIUOHHBIMH CUCTEMaMU CUHCICHUS
C OCHOBaHUSIMH, OTJIMYHBIMU OT 10; 2) yrimyOUTh U pa3BUTh MPEACTABICHUS O HATYpaIbHBIX
YHCcliaX U CBOMCTBAX ACTUMOCTH; 3) HAYYUTHCS UCTIOIB30BaTh MPUEMBI, PAllHOHATU3UPYIOIINE
BBIYHCIICHUS, MPHOOPECTH MPUBBIYKY KOHTPOIUPOBATH BBIUMCIICHHUS, BEIOUPAs TIOIXOISIINAN st
cUTyaluu crnoco6. JleiicTBUTeIbHbIE YMCIa YUYEeHUK HAYYHUTCS: MCIIOIh30BaTh HauaIbHbBIE
MPEICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCET. YYeHUK MOJIYYUT BO3MOKHOCTH: 1)
Pa3BUTh MPEACTABICHHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10 JEHCTBUTEIBHBIX
YHCell; O POJIM BBIYUCIICHUN B YEIOBEUECKON MPAKTUKE; 2) pa3BUTh U YIIIYOUTh 3HAHUS O
JECSITUYHOM 3aliCH JEHCTBUTENBHBIX Yncen (MIePUOINUEeCKUe U HEMePUOAUYECKUE IPOOH).
HN3mepenusi, npuOIMKeHUs, OLEHKU Y4YeHUK HAYYHUTCS: HCIOJIb30BaTh B XOJ€ PELICHUS
3aJ1a4 AIeMEeHTapHbIe MTPEJICTABICHHUS, CBSI3aHHBIE C MPUOIKEHHBIMU 3HAYCHHSIMH BEITUUHH.
Y4eHMK MOJYYHUT BO3MOKHOCThB: 1) MOHATH, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCIIOIB3YIOTCS
JUISL XapaKTePUCTHKH O0BEKTOB OKPYXKAIOIIETO MUPA, SBJSIOTCS MPEUMYIIECTBEHHO



npUOIMKEHHBIMH, YTO IO 3aMTUCH MPHOIMKEHHBIX 3HAUCHUH, CO/IEPKAIINUXCS B
MH(GOPMAIMOHHBIX HICTOYHUKAX, MOXHO CYUThH O TIOTPEIIHOCTH NPUOIMKEHUS; 2) TOHSTh, YTO
MOTPEUTHOCTH Pe3yNbTaTa BHIYUCICHUN T0JDKHA OBITh COM3MEpPUMa C TIOTPEIIHOCTHIO0 UCXOTHBIX
naHHbIX. HarnsaHas reomeTpusi Y4eHUK Hay4uTcs: 1) pacnio3HaBaTh Ha 4epTexax,
PUCYHKAX, MOJIEJISIX M B OKPYXKAIOILIEM MUPE IJIOCKUE U IPOCTPAHCTBEHHBIE TEOMETPUUYECKUE
¢burypsr; 2) pacro3HaBarh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO MapajuIeenuIie/ia, IPaBuIbHON
MUpaMU/Ibl, LWIMHPA U KOHYCa; 3) CTPOUTh Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO
napaiesienunesa; 4) onpeaensTh Mo JUHEWHBIM pa3MepaM pa3BEPTKH QUTYPHI THHEHHBIC
pasMepsl caMoii GUTYpBI U HA000POT; 5) BEIUUCIIATH 00BEM MPSMOYTOJILHOTO Mapajlie/IeIUIe a.
Y4YeHuK noJy4YuT BO3MOKHOCTD: 1) BHIYUCIATE O0BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKIX
¢buryp, COCTaBJICHHBIX U3 MPSIMOYTOJIbHBIX NapaJlIeNICUIEOB; 2) YIIyOuTh U pa3BUThH
MIPEJICTaBICHMS O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpax; 3) MIPUMEHSTH TOHATHE
pa3BEPTKHU IS BBINIOJHEHHS PAKTUYECKUX PACUETOB.

Pabouast nporpamma opuenTrpoBaHna Ha ucnojb3oBanue YMK C. M. Hukosnbckoro u ap.

1. «Maremarunka, S5», «Maremaruka, 6» / C. M. Huxonbckuii, M. K. IToranos, H. H.
Pemernukos, A. B. llleskun. — M.: TIpocBemnienne, 2014.
2. [TotanoB M. K. Marematuka: qumakrndeckue mMatepuaisl. 5 k1. / M. K. Tloranos, A. B.
leBkuna. — M.: ITpocsemenne, 2009.
3. IloranoB M. K. Marematuka: pabouast Terpans: S k1. B aByx wactsax / M. K. [Toranos, A. B.
[IeBknH. — M.: [Ipocsemenue, 2014.
4. Yynkos I1. B. Maremaruka: remarndeckue Tectsl: 5 k1. / I1. B. Uynkos, E. @. Illepmnes, O.
®. 3apanuna. — M.: [Ipocsemenue, 2009.
5. lllapeirun U. ®. 3agaun Ha cMmekanky: 5—o6 ki1. / . @. llapeirun, A. B. [lleBkun. — M.:
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7. Maremaruxka: 6 xi1. / C. M. Hukonsckuii, M. K. Iloranos, H. H. Pemetnukos, A. B.
[IeBkun.— M.: [Ipocsemnienue, 2014,
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[lIeBkun. — M.: [Ipocsemenue, 2009.
9. [ToramoB M. K. Maremaruka: padoydas rerpaas: 6 k1. / M. K. [Toranos, A. B. llleBkun. —
M.: [Ipoceemnienue, 2014.
10. Yynkos I1. B. Maremaruka: temarnyeckue tectol: 6 ki1. / [1. B. Uynkos, E. @. Illepmnes, O.
®. 3apanuna. — M.: [IpocBemenue, 2010.
11. CoopHuk pabouux mporpamm 5 — 6 kiaccel Maremartuka.: mocooue Ajs yauresen
o0mieo0pasoB. opranusanuii/ coct. T.A. Bypmucrposa. — 3-e uza. - M.: [Ipocsemenue, 2014.- 80
C..



Annomauusa K paboueii npozpamme no anzeope ona 7-9 Kuaccoe.

Paboune mporpaMMbl 0CHOBHOTO 00IIeT0 00pa30BaHMs 10 alredpe COCTaBICHBI HA OCHOBE
DyHIAMEHTATBHOTO si/Ipa coAepkaHus o01ero oopasoanus u TpeOoBaHM K pe3ynbTaTaM
OCBOEHHS OCHOBHOH 00111€00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHMs,
npeacTaBiIeHHbIX B DenepanibHOM roCcyIapcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00IIero
oOpasoBanus i 7-8 kinaccoB u deneparbHOM KOMIIOHEHTE TOCYAaPCTBEHHOTO CTaHIapTa
OCHOBHOTO 00111ero 00pa3zoBanus i 9 KjIaccoB. B HUX Takke yYUTHIBAIOTCS OCHOBHBIC HJICH U
nosioxkenust [IporpamMMel pa3BuTus 1 GOPMUPOBAHUS YHHBEPCATHHBIX YICOHBIX ACUCTBHMA IS
OCHOBHOTO 0011ero oopa3oanus. Co3HATEIBHOE OBIIAJICHUE YIAIIMMHUCS CHCTEMON
areOpanvecKuX 3HAHUW U YMEHUH HEOOXOIMMO B TTOBCETHEBHOM JKU3HU ISl H3yICHHUS
CMEXKHBIX TUCITUIUIMH U IPOJIOJDKEHUS 00pa3oBanus. [IpakTudeckas 3HAUMMOCTD IITKOJIEHOTO
Kypca ajireopbl 00yCJIOBJIEHA TeM, YTO €€ 00BEKTOM SIBJISIOTCS KOJMYECTBEHHBIE OTHOIIICHUS
JEeWCTBUTENIFHOTO MUpa. MaTemMaTndeckasi IOroToBKa Heo 0X0AuMa JUTsi TIOHMMaHUs
MIPUHIIUIIOB YCTPOMCTBA U UCTIOJIH30BAHUS COBPEMEHHON TEXHUKH, BOCTIPUSTHS HAyIHBIX H
TEXHUUYECKUX MMOHATHUH U uJiel. MaTeMaThKa sSBISCTCS S3bIKOM HAayKH B TeXHUKH. C e
MTOMOTIIBIO MOJICIIUPYIOTCS ¥ U3Y4AIOTCS SIBJICHHSI U TIPOIIECCHI, TIPOUCXOISIINE B IIPHPO/IE.
Anre0pa sIBISIeTCS OJTHUM M3 OTIOPHBIX MPEJMETOB OCHOBHOM IIIKOJIBI: OHA 00eCTIeYuBaeT
W3yUYeHHe JPYruX AUCHUIUIMH. B mepByro ouepesb 3TO OTHOCUTCS K MPEIMETaM €CTECTBEHHO -
HAy4YHOTO IMKJIA, B YACTHOCTH K (pru3nke. Pa3BUTHE JIOTMUECKOTO MBIIUICHUS YYaIIHXCS TPU
00y4eHNH anredpe crocoOCTBYET YCBOSHHUIO MPEIMETOB TYMaHUTApHOTO 1nKIa. [IpakTnueckue
YMEHUS ¥ HaBBIKU aJITeOpandecKoro XapakTepa HeoOX0IUMBI ISl TPYAOBOH 1
npodecCHOHATBHOM MOArOTOBKH MTKOJIBHUKOB. Pa3BUTHE y yUamuxcst MpaBUIbHBIX
MIPEJICTaBICHUI O CYIIIHOCTH U MPOUCXOXKICHUH alreOpandeckux abCTpakiuii, COOTHOILIEHUN
pEaIbHOrO U UIEATBLHOI0, XapaKTepe OTPAKECHUSI MAaTEMaTUYECKON HAYKOH ABJICHUHN U
MIPOLIECCOB PEATbHOI0 MUPA, MECTE aNreOpbl B CUCTEME HAyK U POJIM MAaTEMAaTUYECKOTO
MOJENUPOBAHUS B HAYYHOM [MO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO
MHPOBO33PEHHUS YYaAIIUXCS U KAUeCTB MBIILICHHUS, HEOOXOIMMBIX JJIsl aAanTaluu B
COBPEMEHHOM HH(OpPMaIIMOHHOM o011ecTBe. Tpedyst OT ydaluxcsi yMCTBEHHBIX U BOJIEBBIX
YCUJIMH, KOHIICHTPAIlUK BHUMaHUS, aKTUBHOCTH Pa3BUTOTO BOOOpaxKeHUs, aaredpa pa3BuBaeT
HPaBCTBEHHbBIE YEPThI JTUYHOCTH (HACTOUYMBOCTb, 11EJICYCTPEMIIEHHOCTH, TBOPUECKYIO
aKTUBHOCTb, CAMOCTOSTEIbHOCTh, OTBETCTBEHHOCTD, TPY10JII00UE, TUCHUIUIMHY U KPUTUYHOCTh
MBIIILJICHHS ) U YMEHUE apT'yMEHTUPOBAHHO OTCTAaUBaTh CBOU B3TJISAbI M YOKICHMUS, a TAKKE
CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE perieHus. M3ydenue anreOpbl, GyHKIMIA,
BEPOSITHOCTH U CTATUCTHKU CYIIECTBEHHO PAaCHIMPSET KPYT030p YJalIUXCsl, 3HAKOMS UX C
WHIYKIHUEH U AeTyKIuei, 0000IIeHneM U KOHKPETU3aluel, aHallu30M U CHHTE30M,
KiaccuguKanuei 1 cucreMatusaiuei, abcTparupoBaHueM, aHaJorueil. AKTHBHOE
MCIO0JIb30BAaHUE 33]]a4 Ha BCEX ATanax y4eOHOTo Mpolecca pa3BUBAaeT TBOPUECKUE CIIOCOOHOCTH
IIKOJILHUKOB. M3yuenue anrebpsl mo3BoisieT GopMUpOBaTh YMEHHSI U HABBIKM YMCTBEHHOTO
TpyJa — IUIAaHUPOBAaHUE CBOEH pabOThl, MOUCK pAIllMOHATBHBIX ITyTeH €€ BBITOTHEHHUS,
KPUTHYECKYIO OLIEHKY Pe3yJIbTaToB. B mpoliecce n3ydenus anredpbl MKOJIbHUKU JOJKHBI
HAYYUTHCS U3JIaraTh CBOM MBICIIU SICHO U MCYEPIBIBAIOIIIE, JJAKOHUYHO U EMKO, TPHOOPECTH
HAaBBIKM YETKOTO, aKKYPAaTHOTO ¥ TPAMOTHOTO BBITIOJIHEHUSI MATeMaTUYECKUX 3aMHCeH.
Bakueiimieii 3a1aueii IIKOJIBHOTO Kypca anreOphl sIBISIETCS pa3BUTHE JIOTHYECKOTO MBIIUICHUS
yuamuxcs. CaMu 00BbEKTHI MATEMAaTHUYECKUX YMO3aKIIIOUEHUI 1 MPUHSATHIE B anredpe mpaBuiia
WX KOHCTPYHUPOBAHHUS CIIOCOOCTBYIOT ((OPMHUPOBAHHIO YMEHUN 00O0CHOBBIBATh U IOKA3bIBaTh
CYXJECHUS, TPUBOIUTE YETKHUE OTIPEICNICHNUs, pa3BUBAIOT JJOTHUYECKYIO HHTYHUIIUIO, KPATKO U
HATJITHO PaCKPHIBAIOT MEXAaHU3M JIOTUYECKUX MTOCTPOCHUN U y4aT UX MpuMeHeHuto. Tem
cambIM anredpa 3aHUMaeT OJTHO U3 BEIyIIUX MeCT B (JOPMUPOBAHUU HAYIHO-TEOPETUUECKOTO
MBIIILJIEHHS IKOJBHUKOB. PackpbiBasi BHYTPEHHIOIO TAPMOHHIO MAaTEMATUKH, POPMUPYSI
MMOHUMAaHKE KPACOThI M U3SIIECTBA MATEMAaTHUECKUX PACCYKACHUMN, anredpa BHOCUT
3HAYUTENBHBIN BKJIa/ B 3CTETUUECKOE BOCITUTAHUE YHALTUXCS.



OBIIAA XAPAKTEPUCTHUKA KYPCA
B kypce anreGpbl MOKHO BBIICTHUTD CIICAYIOIINE OCHOBHBIE COJICPKATEIbHBIC INHUU:
apudmernka; anredpa; GyHKIUN; BEPOSITHOCTh M CTATUCTHKA. Hapsay ¢ 3TUM B cojiepikaHue
BKJIFOUEHBI J1BA JOMOJIHUTEIBHBIX METOI0JIOTUUECKUX Pa3zeiia: JIOTMKA U MHOXKECTBA,
MaTE€MAaTHKa B UCTOPUYECKOM Pa3BUTHUH, YTO CBA3AHO C pean3aluei neinen

OOIIENHTEIUIEKTYaIbHOTO M OOLIEKYIBTYPHOTO pa3BUTHs ydammxcs. CoaepikaHue Kakaoro u3
9TUX Pa3/eJIOB Pa3BOPAYUBACTCS B COAEPIKATEIbHO-METOINYECKYIO JIMHUIO, IPOHU3BIBAIOILYIO
BCE OCHOBHBIE cojiepKaTesbHble TMHUU. [Ipu aTOM nepBas nmuHusg — «Jloruka 1 MHOXKECTBa» —
CILY’)KUT LIEJIM OBJIA/ICHUS yJaIlllMUMKCSI HEKOTOPBIMU 3JIEMEHTaAMH YHUBEPCAIbHOTO
MaTeMaTHYECKOIo s3bIKa, BTOpas — «MaTemaTika B UCTOPHUECKOM Pa3BUTHI —
CTIOCOOCTBYET CO3AaHUI0 OOMIEKYIFTYPHOTO, TyMAaHUTAPHOTO (hOHA U3YUECHHUS Kypca.
Copepxanue TUHUN «ApuMeTrKa» CIy>KUT 0a30i1 U1 NanbHEHNILIEro n3yuyeHus yJaluMHCcs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTHYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS
10JIb30BaThCs AITOPUTMAMHU, a TAKXKe IPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXO/IMMBIX B
MIOBCEIHEBHOM XU3HU. Pa3BUTHE OHATHSA O YHUCIIE B OCHOBHOM IIIKOJIE CBA3aHO C
paloHaIbHBIMU U UPpALMOHATIbHBIMU YHCIaMU, (OPMUPOBAHUEM MEPBUYHBIX MPEACTABICHUN
o neiictBuTenbHOM uncie. Coaep:xanue TUHUM «Asredpay crnocoOcTByeT GOPMUPOBAHUIO Y
yyaluxcs MaTeMaTH4eCcKoro anmnapara JJis peleHus 3a7a4 U3 pa3AeoB MaTeMaTUKU, CMEKHBIX
MIPEeIMETOB M OKPYXKAIOIIel peanbHOCTH. S3bIK anreOpsl MOJUEPKUBAET 3HAYCHHE MaTEMaTHKU
KaK sI3bIKa /7151 HOCTPOEHHUSI MaTeMaTHUECKUX MOJIeNiel IPOIIECCOB U SBJICHHUM pealbHOTO MUpa.
Pa3BuTHe anropUTMHUYECKOTO MBIIIIEHUS, HEOOXOIMMOTO, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca
MH(OPMATHKH, U OBJIaZICHUE HaBbIKaMU JETyKTUBHBIX PACCYXKJACHUN TaKKe SBISAIOTCA 3a/lad4aMU
n3yuyeHus anreopsl. [IpeobpazoBanue CUMBOIBHBIX (POPM BHOCHUT CHEIIM(UISCKUN BKIAI B
pa3BUTHE BOOOPAKEHUS yUAIIUXCSI, UX CIIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpUecTBy. B
OCHOBHOM IIIKOJIE MaTepHuaj rpynnupyeTcsi BOKPYr palluOHAIbHBIX BbhIpaxkeHuil. CoaepkaHne
paznena «DyHKIMN» HaLlEJICHO Ha MOJYy4YeHHEe NIKOJIbHUKAMH KOHKPETHBIX 3HAaHUH 0 (yHKIIMH
KaK Ba)KHEWIeH MaTeMaTUYeCcKOM MOIEIH JIJIsl OTIMCAHUS ¥ UCCIIEI0BAHUS Pa3HOOOpa3HbIX
nporueccoB. M3ydeHne 3Toro Marepuaia ciocoOCTBYET Pa3BUTHIO Y YUALUXCS YMEHHUS
WCI0JIb30BATh PA3JIMUHBIC SA3bIKM MAaTEMATHKU (CJIOBECHBIHN, CHMBOIMYECKUHN, TpadhUUECKHii),
BHOCHT BKJIaJl B GOpMUpPOBaHKE MTPEICTABICHHUM O POJIM MATEMATUKH B Pa3BUTUU HUBUIN3ALUT
u KynbTyphl. Paznen «BeposTHOCTh U cTaTUCTHKA» — 00s13aTeNbHBIN KOMIIOHEHT IIKOJIHHOTO
0o0pa3oBaHus, YCUJIMBAIOLIUN €ro NPUKIATHOE U MPAKTUYECKOe 3HaUeHue. DTOT MaTepual
Heo0X0IuM, Mpexie Beero, s GOpMUPOBAHUA Y ydalIuXcs QyHKIMOHAIBHOM IPaMOTHOCTH —
YMEHHUSI BOCIIPUHUMATh U KPUTHUECKU aHAIU3UPOBATh HHPOPMAIIHIO, IPEACTABICHHYIO B
pasnuyuHbIX (hopMax, MOHUMATh BEPOSTHOCTHBIN XapakTep MHOTUX PealIbHbIX 3aBUCUMOCTEH,
MIPOU3BOIUTH MPOCTEHIIINE BEPOATHOCTHBIE pacuéThl. M3ydueHne 0CHOB KOMOMHATOPUKHU
MO3BOJIUT yYalleMyCs OCYILECTBISATh PACCMOTPEHHE ClTy4daeB, epedop U MOACUET uncia
BAPUAHTOB, B TOM YHCJIE€ B IPOCTEHIINX IPUKIAJAHBIX 3aa4ax.

[Ipu u3ydeHnH CTaTUCTUKU U BEPOSTHOCTU 00OTAIIAIOTCS MPEACTABICHUS O COBPEMEHHOM
KapTHUHE MHUpa U METOJaxX ero uccieAoBaHus, GopMUpPyETCsl IOHUMaHUE POJIM CTATUCTUKH KaK
MCTOYHHUKA COLIMAIILHO 3HAUMMOM MH(OPMALIUU U 3aKIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIICHHS.

MECTO ITPEJJMETA B YYEBHOM IIJIAHE

ba3ucHblil yueOHbIN (00pa3zoBaTeIbHbIN) IIaH Ha U3y4eHHe anredpsl B 7—9 KinaccaX OCHOBHOM
IIKOJIBI OTBOJIUT 3 Yaca B HEZAEIO B T€YEHHE KaXKJIOro roj1a o0ydeHus, Bcero 315 ypokos.
Vueousim mwianom MOY «llIkona-mutieit Ne 1» wa 2018/2019 yueOHbIi 101 MPEAYCMOTPEHO
u3yueHue anredpsl B oobeMe 3 u B Henemo. Copeprkanue kypca «Anredpa» B 8 b, B kinacce
pacmpenensercs : 3 4aca B HeJleNto Ha 0a30BOM ypoBHe u3ydenus,102 4. B roa

u B 8 A ¢ yrinyOneHHBIM H3y4yeHHEeM MaTeMaTuKu: 4 yaca B HeJento , 136 4acoB B To.

TPEBOBAHMUSA K PE3YJIbTATAM OBYYEHUA U OCBOEHUIO COJAEPKAHUA
KYPCA
[Iporpamma obecrieynBaeT JOCTHXKEHHE CIEAYIOMIUX Pe3yabTaTOB OCBOCHUS

00pa3oBaTeNbHOM MPOTpaMMBbl OCHOBHOTO O0OIIIET0 00pa30BaHMs: JIHYHOCTHBIE: 1)

c(OpPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHHS K YUEHHIO, TOTOBHOCTh M CIOCOOHOCTH



oOydaronmxcs K CaMOpa3BUTHIO U CaMO0Opa30BaHUIO HA OCHOBE MOTHBAIIUHU K OOYICHUIO U
MO3HAHHUIO, BBIOOPY NasbHElIIero o0pa3oBaHus Ha 6a3e OPUEHTUPOBKU B MHpE npodeccuii u
npodeccCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY IMOCTPOCHHUIO WHANBUIYaIbHON
00pa30BaTEIILHON TPACKTOPUH C YIETOM YCTOMUYUBBIX TO3HABATEIBHBIX HHTEPECOB; 2)
c(OPMHUPOBAHHOCTH IETIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH; 3) CHOPMUPOBAHHOCTH KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIICHUU B COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MIIAJIIINMH, B
00pa3oBaTebHON, OOIIECTBEHHO MOJIC3HOM, YIeOHO-NUCCIIEI0BATEILCKOM, TBOPUYECKOM U IPYTUX
BUJIAX JIEATEILHOCTH; 4) YMEHHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICIIU B YCTHOH H
MUCHbMEHHOU peyH, MOHUMATh CMBICIT IIOCTABIICHHOH 3a/1a4H, BBICTPAauBaTh apryMEHTAIHIO,
MIPUBOANUTH IPUMEPBI U KOHTPIIPHUMEPHI; 5) MPEICTABICHUE O MaTEMaTHYECKON HayKe Kak cdepe
YeJIOBEUECKOM AEATEIBHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH IS pA3BUTHS
UBWIIM3ALNH; 6) KPUTHYHOCTh MBIIIJICHUS, YMEHHE PACIIO3HABATD JIOTUYECKA HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIIMYATh THIIOTE3Y OT (PaKTa; 7) KPeaTUBHOCTH MBIIIICHUS, HHAIIHATHBA,
HaxO0/IYUBOCTb, aKTUBHOCTb MPHU PEIICHUH alTeOpandecKux 3ajad; 8) yMeHHue KOHTPOJIUPOBATh
MPOIIECC U pe3ybTaT y4COHON MaTeMaTHYECKON IeATeTbHOCTH; 9) ClIOCOOHOCTD K
HMOIMOHATBHOMY BOCIIPHATHIO MaTEMaTHUECKIX 00BEKTOB, 3a/1a4, PEIICHNH, pacCYKICHUH.
MeTanpeaMeTHbIe: 1) yMeHHEe caMOCTOSTENFHO TUIAHUPOBATh ANBTEPHATHBHBIE ITyTH
JOCTHKEHHUS 11eJiel, 0CO3HaHHO BhIOMpaTh Hanbosee 3¢ (eKTUBHbIE CIOCOOBI pelIeH s yueOH bIX
Y TIO3HABATENIFHBIX 33/1a4; 2) YMEHHE OCYIIECTBIIATH KOHTPOJIb MO PE3YJIbTATy U 110 CIIOCO0Y
JCWCTBYS HAa YPOBHE MPOU3BOJIBPHOTO BHUMAHUS M BHOCUTH HEOOXOIUMBIE KOPPEKTHBEL; 3)
YMEHHUE aJIeKBaTHO OIICHUBATh NMPABMIILHOCTH MITM OITMOOYHOCTD BBITTOJIHEHHsI y4eOHOM 3a/1a4u,
€€ 0OBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BOBMOXXHOCTH €€ perieHus; 4) 0CO3HaHHOE
BJIaICHUE JIOTHYECKUMHU JCHCTBUSMU OIpeIeIeHHs MOHATHI, 0000111eHus, yCTAaHOBIICHUS
aHaJIOTH, KJIacCU(PHUKAIIMN Ha OCHOBE CAMOCTOSITEIbHOTO BbIOOpa OCHOBAaHUM U KPUTEPHEB,
YCTaHOBJICHUS POJOBUIOBBIX CBsI3€l; 5) yMEHHE yCTaHABIUBATh IPUYUHHO-CJIEICTBEHHBIE
CBSI3H; CTPOUTH JIOTHUECKOE PACCYXKICHHUE, YMO3aKIIoueHNe (MHAYKTUBHOE, TEAYKTUBHOE U T10
aQHAJIOTHH) ¥ BBIBOJIBI; 6) YMEHHE CO3/1aBaTh, IPUMEHSITH U TPEOOPa30BLIBATh
3HAKOBOCHMBOJIMYECKUE CPEICTBA, MOJIEIN U CXEMBI [yl pelleHHs yueOHBIX U MO3HABATEIbHBIX
3a/1a4; 7) yMEHHE OPraHu30BbIBaTh YU€OHOE COTPYAHUUYECTBO U COBMECTHYIO JAESITEILHOCTD C
YUUTEIEeM U CBEPCTHUKAMU: ONPEACIATH 1Ield, pacnpesenenue GyHKIUM U poJieii y4acTHUKOB,
B3aMMOJICHCTBHE U 00IIHe CrIOCOOBI pabOTHI; yMEHHUE PabOTaTh B I'PYIIIE: HAXOAUTH O0IIIee
pelIeHre U pa3peniaTb KOH(INKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMM U y4ETa HHTEPECOB;
CIIyIaTth napTHépa; GopMyIHpoBaTh, ApryMEHTHPOBATH U OTCTAUBaTh CBOE MHEHHE; &)
chOpMUPOBAHHOCTH Y4€OHOM U 001ENO0TB30BaATEIbCKOM KOMIIETEHTHOCTH B 00JIaCTH
WCIO0JIb30BaHUs HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komneTenTHoCTH);
9) nepBoHavaNbHbIC MIPEACTABICHUS 00 HIEAX U O METOJaX MaTeMAaTUKH Kak 00 yHUBEpPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTTUPOBAHUS SIBJICHUN U mpoiieccoB; 10) ymeHue BUAETh
MaTeMaTHYECKYIO 3aJ]a4y B KOHTEKCTE MPOOIEMHON CUTYaIlMU B APYTUX JUCHUILIMHAX, B
OKpyxaromiei xku3nu; 11) yMeHre HaxouTh B Pa3IMNYHBIX UCTOYHHUKAX HHPOPMAIIHIO,
HEOOXO0IUMYIO JUTSl pEHICHHs] MaTeMaTUYECKUX Po0OIieM, U MPEACTaBIATh €€ B MOHATHOU (hopMme;
MPUHUMATD PEIICHUE B YCIOBUSIX HETIOIHOM U M30BITOYHOM, TOUHOM M BEPOSITHOCTHON
uHpopmanuy; 12) ymeHue MOHUMATh M UCTIOJIb30BaTh MaTeMaTHYECKUE CPEICTBA HATTISAHOCTH
(pUCYHKH, YepTEkKH, CXEMBI U Jp.) ISl WIUTFOCTPAIIUH, UHTEPIPETAIIH, apryMeHTanuu; 13)
YMEHHE BBIJIBUTATh THIIOTE3bI IPU PEIICHUH Y4EOHBIX 3a7]a4 U IOHUMAaTh HEOOXOAMMOCTh UX
npoBepky; 14) ymeHue NpUMEHATh UHAYKTUBHBIE U IETYKTUBHBIE CIIOCOOBI pacCyXIeHUH,
BUJIETh Pa3IMYHbIE CTPATETUU pelIeHus 3a7a4; 15) MoHUMaHUe CYIIHOCTH alTOPUTMHUYECKUX
MIpeNUCcaHuil 1 YMEHHE JIEHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM arOpUTMOM; 16)
YMEHHE CAMOCTOSITEIHHO CTAaBUTh LI€IH, BIOMPATh M CO3/IaBaTh AITOPUTMBI JJIs1 PEIICHUS
y4eOHBIX MaTeMaTH4ecKux mpoodyeM; 17) ymeHue mIaHupoBaTh U OCYIIECTBIIATH I€ATEIHHOCTD,
HaIMpPaBJICHHYIO HA PeIlleHre 3a7a4 UCCIIeI0OBATEIbCKOTO XapaKkTepa. mpeIMeTHbIe: 1) ymMeHue
paboTaTh C MaTEMaTUYECKHM TEKCTOM (CTPYKTYpUpPOBAHHE, U3BJICUEHIE HEOOX0TUMOM



nH(pOpMAIINN), TOYHO ¥ TPAMOTHO BBIP@)KATh CBOU MBICIIM B YCTHOM M MTUCHBMEHHOW peyH,
IIPUMEHSS MATEMAaTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY, MCII0JIb30BATh PA3JINYHbBIC S3bIKU
MaTeMAaTUKH (CIOBECHBIN, CHMBOJIIMYECKUH, Ipauuecknii), 000CHOBBIBATH CYKICHHUS,
MIPOBOJIUTH KJIACCH(PUKALINIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPIKICHHS; 2) BIIaICHUE
0a30BbIM MOHATUHHBIM aNIapaToM: UMETh MPEJCTABICHUE O YHCIIe, BIaJJeHHE CUMBOJIbHBIM
SI3BIKOM aNreOphl, 3HAHHUE JIEMEHTAPHBIX ()YHKIIMOHAIBHBIX 3aBUCUMOCTEH, (POPMHUPOBAHNE
MIPEJICTaBICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUPE U O Pa3IUUHbIX
crnoco0ax ux u3y4deHus, 00 0COOEHHOCTSIX BBIBOJIOB M ITPOTHO30B, HOCAIINX BEPOSTHOCTHBIN
XapakTep; 3) yMEHHE BBIMOJIHATH alreOpandeckue npeoodpa3oBaHusl palOHATBHBIX BEIPAKESHUH,
MPUMEHSTH UX JIJISl peUICHHs yueOHbIX MaTeMaTUYECKUX 3a]a4 U 3a/1a4, BOSHUKAIOIIHNX B
CMEXHBIX YUE€OHBIX NpeaAMeTax; 4) yMEHUE N0Jb30BaThCs MaTEMaTUYECKUMU (hopMyJIaMu U
CaMOCTOSITEJIBHO COCTAaBJIATh (POPMYJIbI 3aBUCHUMOCTEN MEX Iy BEIMYMHAMH Ha OCHOBE
00001IIeHNS YaCTHBIX CIy4aeB U SKCIEPUMEHTA; 5) yMEHHUE pellaTh JMHEHHbIE U KBaJpaTHbIE
YpaBHEHHUS U HEPABEHCTBA, a TAK)KE IPUBOJIMMBIE K HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBI;
MPUMEHSTH rpapuuecKre MpeICTaBICHUs ISl pEIlIeHUs] U UCCIIeJ0BAHUS ypaBHEHUH,
HEPAaBEHCTB, CUCTEM; IPUMEHSTh NOJyYEeHHbIE YMEHHUS JUIsl pElIeHUs 3a]1a4 U3 MaTeMaTUKH,
CMEXHBIX [IPEIMETOB, MPAKTUKH; 6) OBJIa/IeHUE CUCTEMOMN (PYHKIIMOHAIBHBIX TOHITHH,
(YHKIIMOHATIBHBIM A3bIKOM U CUMBOJIMKOM, yMEHHE CTPOUTH rpaduku QyHKIIHM, OMUCHIBATh UX
CBOICTBa, UCIOJIb30BaTh (QYHKIIMOHABHO-TpaQHUUECKUe MPECTaBICHUS Ui OITUCAHUS U
aHaJIM3a MaTeMaTUYEeCKUX 3a]a4 U PeabHBIX 3aBUCUMOCTEN; 7) OBJIa/IeHUE OCHOBHBIMU
criocob6aMH MpeCTaBICHMs U aHaIM3a CTATUCTUYECKUX JJAHHBIX; YMEHUE pelllaTh 3aJaun Ha
HaX0XICHHUE YaCTOThl U BEPOATHOCTHU CITy4allHbIX COOBITHIL; 8) yMEHUE MPUMEHATh U3YUYEHHbBIE
MOHSTHS, PE3yAbTaThl U METO/IbI IIPU PEIICHUH 3aa4y U3 Pa3IMYHBIX pa3JielioB Kypca, B TOM
YHUCIIe 337a4, He CBOJAIINXCSA K HEMOCPEACTBEHHOMY IPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.
COILEPXKXAHUE KYPCA
APUOMETUKA PauunonansHble yncia. Paciimpenre MHOKECTBa HATypalibHBIX YUCEN J0
MHOYECTBA LEeIbIX. MHOKECTBA LIEJIBIX YMCEN JI0 MHOKECTBA pallMOHAIbHBIX. PaninoHanbsHOe
YHUCIJIO KaK OTHOIIEHHWE M N , T/Ie T — LEJI0€ YNCI0, N — HaTypanbHOe. CTENEHb C LENbIM
nokazarenem. JleiictBurenbHble uncia. KBaapatHslii kopeHb U3 unciia. KopeHs Tpetbeit
CTeNeHU. 3anuch KOpHeH ¢ MOMONIbIO CTENEeHHU ¢ IpoOHBIM nokaszarenem. [lonstie 06
HMppaLMOHAIBHOM 4Kciie. ppalMoOHAIbHOCT YKMCIIa U HECOM3MEPUMOCTh CTOPOHBI U TUArOHAIIN
kBajpara. [lecsTuunble NpUOIMKEHHS HPPALMOHATBHBIX Yced. MHOKECTBO AeHCTBUTEIBHBIX
YHCell; IPeCTaBICHNE JeHCTBUTEIbHBIX YNCET OECKOHEUHBIMH JIECITUYHBIMU IPOOSMHU.
CpaBHenue neiicTBuTeNbHBIX yKcen. Koopaunatnas npsamas. Mzo0paxeHue yuces TOukaMu
KOOPAMHATHOM NpsiMoii. YucioBbie mpoMexxkyTKu. 3mepenus, mpuOamKeHus, OIeHKU. PasMepbl
00BEKTOB OKpYKaIOILIEro Mupa (0T 3JeMEHTapHBIX YacTHIL 10 BceneHnHoit), AMUTeNbHOCTD
MIPOLIECCOB B OKpYXkKaroleM MUpe. BbijieieHne MHOXKUTENS] — CTENEHU JECSITH B 3alMCH YUCa.
[TpubmmkE€HHOE 3HAUeHNE BEJTMYUHBI, TOUHOCTD NpuOImkenud. [Ipukuaka u oreHka
pesynbraToB Beruucienuid. AJICEBPA AnreOpanueckue BoipaskeHHs. ByKBeHHbIE BBIpaXKEHUS
(BBIpakeHHs ¢ IEpeMEHHBIMH ). YncIoBOE 3HaUeHHE OYKBEHHOTO BbIpaxkeHus. JlomycTumblie
3HaueHus nepeMeHHbIX. [locTanoBKa BhIpaskeHU BMeCTO nepeMeHHbIX. [IpeobpazoBanue
OYKBEHHBIX BBIPaXEHUI Ha OCHOBE CBOMCTB apupMeTnueckux AedcTBuil. PaBeHCTBO OyKBEHHBIX
BbIpakeHUl. ToxaecTBo. CTENeHb ¢ HaTypalbHBIM MTOKA3aTeleM U €€ cBolcTBa. OAHOWIEHBI U
MHoOTOwWIeHbl. Crenenp MHOrowieHa. CloKeHue, BBIYUTaHNE, YMHOKEHNE MHOTOYJIEHOB.
DopMyIbl COKpPAILIEHHOTO YMHOKEHUS: KBaipaT CyMMBbI U KBajpar pasHoctu. Dopmyia
pa3HOCTH KBajipaToB. [IpeoOpazoBaHue 11€JI0T0 BEIpaXKEHUS B MHOTOUJIeH. Pa3noxxenue
MHOTOYJIEHOB Ha MHOKUTENU. MHOTOUJIEHBI C OHOM nIepeMeHHON. KopeHb MHOTOUIIEHA.
KBanpaTHblil TpéxuiieH; pa3iokKeHne KBaApaTHOTO TPEXUIeHa Ha MHOXKUTENU. AJredpanyeckas
npoOb. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CrnoxkeHue, BBIYUTaHUE, YMHOKEHHE,
neneHue anredpanyeckux apoodeil. CTeneHs ¢ HebIM MoKazaTesieM U e€ CBOUCTBA.
ParmonanbHble BeIpakeHUs M uX peoOpa3oBanus. JlokazarenbcTBo TokaecTB. KBaaparHble
KopHHU. CBoMcTBA apu(METUYECKUX KBAIPATHBIX KOPHEH U X MPUMEHEHHE K IPeoOpa3oBaHUI0



YHUCJIOBBIX BBIPAKCHUN U BBIYMCIICHUAM. Y paBHEHMs. Y paBHEHUE C OJJHOU nepeMeHHoM. KopeHn
ypaBHeHus. CBONCTBA YUCIIOBBIX PaBEHCTB. PaBHOCUIIBHOCTD ypaBHEHUI. JIuHEiiHOE ypaBHEHHE.
KBanpatHoe ypaBHeHue: Gpopmyna KOpHEi KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHUH, CBOIAIIMXCS K JINHEWHBIM U KBaJApaTHBIM. [IpuMepsl pelieHus ypaBHEHUN TPETbEe
1 4eTBEPTOi cTeneneil. Pemenue npoOHO-palliOHAIBHBIX YPAaBHEHUNA. Y paBHEHHE C IBYMS
nepeMeHHbIMU. JInHeitHOe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU, IPUMEPHI PELLIEHUS YpaBHEHUN B
uenbix yuciax. CucreMa ypaBHEHUH C IByMs IEpEMEHHBIMU. PaBHOCHIIBHOCTD CHUCTEM.
Cucrembl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU; PEIIEHNE MI0OICTAHOBKOM 1
cioxeHueM. [Ipumepsl perieHns CUCTEM HETMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
Pemrenne TekcTOBBIX 331a4 anreOpandeckuM crocobom. JlekapToBbl KOOPAMHATHI HA TUIOCKOCTH.
I'paduueckast uHTEpIIpETAUs YPAaBHEHHS C ABYMS IIEpeMEeHHBIMU. | paduk nuHeitHOTO
YpaBHEHHUS C ABYMs IEPEMEHHBIMU; YITIOBOM KO3 (PUIIMEHT NpsIMOIi; YCIOBHE MapajliIeIbHOCTH
npsMbIX. ['paduku npocTednx HEIMHEHHBIX ypaBHEHU: Tapabouia, runep0oiia, OKpYy>KHOCTb.
I'padmueckas uHTEpIpETaLlMsl CUCTEM YpPaBHEHUH C IByMs nepeMeHHbIMU. HepaBeHcTBa.
Yucnossle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/THOM nepeMeHHON. PaBHOCHIIBHOCTD
HEpaBEHCTB. JINHEHHbBIE HEPABEHCTBA C OJHOM NepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
Cucrtemsl HepaBeHCTB ¢ oHOM niepeMenHoi. ®YHKIIUM OcHoBHBIC MOHATHS. 3aBUCUMOCTH
Mexay BennuuHamu. [lonstiue pynkunu. O61acTh OnpeieleHuss U MHOKECTBO 3HAUeHU N
¢byskuun. Crnoco6s! 3aganus yHkuu. I'paduk ¢pynkuun. CBoiicTBa QyHKIIUNA, X
otoOpaxeHnue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCUMOCTEHN, OTpaXKaIOIINX peaabHble
npoueccel. Yucnosble GyHKINN. OYHKIINU, OMUCHIBAIOLINE MPAMYIO U 00PaTHYIO
MPOMOPLIMOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIunelnas ¢pyHkius, e€ rpaduk u
cBoiictBa. KBagparuunas ¢pyHkuus, e€ rpaguk u ceoiictBa. CTeneHHble PYHKINU C
HaTypaJbHBIMU MOKa3aTe siMKU 2 U 3, ux rpaduxu u cBoiictBa. ['paduku pyHkmmii yy=,yx =3
, Y = | x |. Hucnosie mocnenoBarenbHOCTH. [IOHSITHE YNCIOBOM MOCIEI0BATEILHOCTH. 3a/IaHNe
MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM hopMyIion u hopmysoit n-ro uineHa. Apudmerndeckas u
reoMeTpuueckas nporpeccur. PopMyIbl N-ToO WieHa apuGMETHIECKON U TEOMETPUIECKON
MPOTpEeCcCuii, CyMMBI MEPBIX N-X WICHOB. M300pakeHre WieHOB apu(pMETHIECKON U
reOMETPUUYECKON MPOrpecCruii TOUKaMU KOOPJAMHATHOM MIIOCKOCTHU. JIMHEWHBIN 1
sKcnoHeHManbHbIN pocT. Cnoxubie npoueHTsl. BEPOATHOCTD U CTATUCTUKA
OmnucarenbHas craTucTUKa. [IpeacTaBienue TaHHBIX B BUAE TaOIULL, AUarpaMm, rpagukos.
Cnydaiinas u3MeHUUBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKU HAbOpa JaHHBIX: CpeIHEE
apu¢meTHyecKoe, MelaHa, HauOoJblllee U HauMEeHbllIee 3HaueHus, pa3max. [IpencraBienue o
BbIOOPOYHOM HccaenoBaHuu. CityyaiiHble cOOBITHA U BEpOSTHOCTD. [IoHsATHE O cityyaiiHOM
OTBITE U Cy4aiiHOM coObITHH. YacToTa ciydaitHOTO cOOBITHA. CTaTUCTHUECKUN MOIX0T K
MOHATHUIO BEPOSITHOCTU. BEeposATHOCTH IPOTUBONOIOKHBIX COObITHI. HezaBucumbie coObITHS.
YMHOkeHHe BeposiTHOCTEN. JlocToBepHbIE M HEBO3MOXKHbIE COOBITHS. PABHOBO3MOXKHOCTD
cobbiTuil. Knmaccuueckoe onpeznenenue BeposiTHocTd. KomOunaropuka. Pemenue
KOMOMHATOPHBIX 3aa4 nepebopoM BapuanToB. KoMOMHATOPHOE IPABUIIO YMHOXKEHUS.
[TepecranoBku u akropuan. IO MKA 1 MHOXECTBA TeopeTnko-MHOKECTBEHHBIE
NOHATHS. MHOXKECTBO, 2JIEMEHT MHOKECTBA. 3aJaHHE MHOKECTB [IEPEUNCIICHUEM JJIEMEHTOB,
XapaKTepUCTUYECKUM CBOMCcTBOM. CTaHAapTHBIE 0003HAUEHHsI YMCIOBBIX MHOXKeECTB. [lycToe
MHO>KECTBO U ero o6o3HaueHue. [logmuoxxectBo. OObeJMHEHNE U NTEpECeUeHUE MHOXKECTB,
pa3HOCTh MHOXKeECTB. MurocTpaiys OTHOIIEHUN MEX Y MHOKECTBAMU C IIOMOILBIO JUarpamm
Olinepa — BeHHa. DneMeHTsl JIoTUKU. [IoHATHE O pAaBHOCUIIBHOCTH, CIIEJOBAHUH,
yInoTpebIeHne JOTMYECKHX CBSI30K €CJH ..., TO ..., B TOM U TOJBKO B TOM CIIy4ae, JIOTUYEeCKHe
csi3ku U, uimi. MATEMATUKA B UICTOPUYECKOM PA3BUTHUU Ucrtopust popMupoBanHus
MOHATHUS YMCIIA: HAaTypaJlbHbIEe YHCia, ApoOU, HEJOCTATOUHOCTh PAIIMOHAIBHBIX YUCEI JUIs
rEOMETPUYECKHUX U3MEPEHNH, UppallMOHaIbHbIE yncia. CTapuHHBIE CUCTEMBI 3alMCH YHCETL.
Jlpo6u B BaBwmiione, Erunre, Pume. OTkpbiTie necsatuyHbIX ApoOeii. CTapuHHBIE CUCTEMBI MEp.
JlecsaTuunble qpodu 1 MeTpudeckas cucrema mep. [losiBinenue oTpunaTenbHbIX Yuces u Hyas. JI.
Marnunxkuii. JI. Diinep. 3apoxaenue anreOpsl B Helpax apugmeruku. An-Xopesmu. Poxaenue



OykBenHoii cumBoskH. [1. @epma, @. Buer, P. [lekapt. McTopus Bompoca 0 HaXOKACHUU
(bopmyn KopHEH anreOpandecKux ypaBHEHHH, HEPAa3pEIIUMOCTh B paIiKaiax ypaBHEHHHA
crenienu, Oomnbiel yeteipéx. H. Tapranss, k. Kapnano, H. X. A6ens, D. Naya. M3o0perenue
MeTO/1a KOOPAMHAT, MO3BOJISIOIIETO IEPEBOIUTH FEOMETPUIECKNE OOBEKTHI Ha SI3bIK anreopsl. P.
Hexaprt u I1. ®epma. [Ipumepsl pa3IuyHbIX CUCTEM KOOPAMHAT Ha IJIOCKOCTH. 3aaaya JleoHapao
[Tuzanckoro (@uboHauum) o Kpoiaukax, yncia Gudonayun. 3aaua o MIaXMaTHOM JOCKE.
Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o, azapTHble Urpsl. I1. @epma u b. Ilackans. .
bepnymnu. A. H. Koamoropos.

IVIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUS KYPCA AJITEBPBI B 7—8

KJIACCAX

PAIITMOHAJIbHBIE UNCJIA Yyenuk Haydutcs: 1) mTOHUMATh 0COOCHHOCTH JECSITHYHOM
CUCTEMBI CUMCIICHUS; 2) BIIAJIETh OHATUSAMH, CBI3aHHBIMU C JETMMOCTbIO HATYpaJIbHBIX YUCEIT;
3) BbIpaXkaTh YKCJa B 9KBUBAJICHTHBIX (popMax, BbIOMpasi HanboJiee MOoAXOASIIYIO B
3aBUCHUMOCTH OT KOHKPETHOH CUTyalluH; 4) CpaBHUBATh U YIOPSAJOYUBATh PAllHOHAIIbHBIE
YKCclia; 5) BBIIOJHATH BBIYUCIIECHUS C PAllMOHAIILHBIMH YUCIIaAMHU, COYETasl YCTHbIE U TUCbMEHHbIE
NpUEMBI BEIUUCICHUN, IPUMEHATh KaJIbKYJIATOP; 6) UCIIOJIb30BATh NOHITHS U YMEHUS,
CBSI3aHHBIE C NTPONOPLHUOHAIBHOCTHIO BEJIMYUH, TPOLIEHTAMH B XO/I€ PEILIEHUSI MaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 CMEKHBIX IPEIMETOB, BBITIOJIHATH HECIIOKHbIE MPAKTUYECKUE PACUETHI.
VY4eHUK MOJYYUT BO3MOXKHOCTB: 7) TO3HAKOMHUTHCS C MO3UIIUOHHBIMH CUCTEMaMU CUHCIICHHUS C
OCHOBaHUSAMH, OTIIMYHBIMU OT 10; 8) yriyOuTh U pa3BUThH MPEICTaBICHUS O HATYpaIbHBIX
YucliaX U CBOMCTBAaX ACTUMOCTH; 9) HaydUThCS UCIOIb30BaTh MPUEMBI, PAallUOHATIM3UPYIOIIHE
BBIYMCIIEHUS, TPHOOPECTU MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOUPAs TIOXOASIINN A5
cutyamuu crioco6. JEMCTBUTEJIBHBIE UUCJIA Yuennk Hayautcs: 1) HCTIOIB30BaTh
HayasbHbIE NIPEJICTABICHHUS O MHOKECTBE JEHCTBUTENBHBIX YUCEN; 2) BIAJAETh OHATHEM
KBAJ[PaTHOTO KOPHs, IPUMEHATh €0 B BBIUUCICHUSIX. Y YEHUK MTOJIyYUT BO3ZMOKHOCTB: 3)
Pa3BUTh MIPEACTABICHHUE O YNCIIE U YUCIOBBIX CUCTEMAaX OT HATYPaIbHBIX 10 NEHCTBUTEIBHBIX
YHCeN; O POJIM BBIYUCIICHUH B UEIOBEUECKOM PAKTUKE; 4) pa3BUTh U YIIIYOUTh 3HAHUS O
JEeCATUYHOM 3anucu 1eHCTBUTENbHBIX YnCel (IIEPUOANYECKHE U HENTEPUOANYECKHE APOOH).
N3MEPEHWMA, ITPUBJIMXXEHU A, OLIEHKHW Yuenuk HayuuTcs: 1) HCTIOIB30BaTh B XOC
peleHus 3a/1a4 IeMEHTapHbIe IPEJICTABICHHS, CBI3aHHbIE C TPUOIMKEHHBIMUA 3HAYEHUSAMU
BEJIMYUH. YUEHHUK HOJIYYUT BO3MOXKHOCTb: 2) IIOHATh, YTO YHCIIOBBIE JaHHBIE, KOTOPBIE
UCIOJb3YIOTCS ISl XapaKTEPUCTUKN 00BbEKTOB OKPY>KAIOLIEr0 MUpPa, SBIISIOTCS
IIPEUMYIIECTBEHHO MPUOINKEHHBIMHU, YTO IO 3aIIUCH MPUOIMKEHHBIX 3HAUCHUH,
coJiepKaluxcsi B UH(GOPMAIMOHHBIX HCTOYHHUKAX, MOYKHO CYJUTh O IMOTPELIHOCTH
npUOIINKEHNS; 3) IOHATh, YTO MOTPEIIHOCTh PE3yJIbTaTa BEIYUCIEHUH JODKHA OBITH
cousMmepuMa ¢ norpemrHocThio ucxoaHbix JaHHbIX. AJITEBPAMYECKHWE BbIPAXKEHUA
VYueHuk HayduTcs: 1) BafeTh HOHATHAMU «TOXKIECTBOY, «TOXKIAECTBEHHOE MPEOOpa30BaHUEN,
pelaTh 3a/1a4u, cojiepkalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ (hopMyIaMu; 2) BITOJIHAT
peoOpa3oBaHus BbIPAKEHUM, COepKALINX CTENEHH C LIeJIbIMU MIOKa3aTeNIIMU U KBaJIpaTHbIE
KOPHH; 3) BBIOJHATH TOXKAECTBEHHbBIE IPE0Opa30BaHUs PALlMOHATIbHBIX BBIPAKEHUHM HAa OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu Jpo0sMu; 4) BINOJIHATh
pa3iokeHne MHOTOYJICHOB HA MHOXKHMTEIH. YUEHHK MOJIyYUT BOZMOKHOCTB: 5) HAyYUThCS
BBITMOJIHATH MHOTOILIArOBbIe IPe0Opa30BaHusl pallMOHAIBHBIX BBIPAKEHUHN, TPUMEHSIS IHPOKUI
Habop crnocoOoB U MPUEMOB; 6) IPUMEHSTH TOXKAECTBEHHbIE TPE0Opa30BaHUs IS pPEIIeHUsS
3aJa4y U3 Pa3NUYHBIX pa3zesioB Kypca (HampuMep, A1 HaX0XkIeHUs] HanOoIbLIero/HauMeHbIIEero
3HavyeHus BelpaxkeHus). YPABHEHUS Yuenuk Hayuurtes: 1) pematb OCHOBHbIE BH/IBI
palMOHAaIbHBIX YPAaBHEHUH C OJTHOM NEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMs
NepEeMEHHBIMH; 2) MOHUMATh YpaBHEHNE KaK BAKHEHUIITYI0 MATEMaTHUECKYIO MOAEIb JUIs
OTMCAHMS U U3YyUECHHUS Pa3HOOOPA3HBIX peAIbHBIX CUTYalLlUH, peliaTh TEKCTOBBIE 3a/1a41
anreOpandeckuM MeTOI0M; 3) MPUMEHATH Tpaguueckre MpeaCcTaBIeHUs I UCCIeI0BaHU
YPaBHEHUH, UCCIEOBAHNS U PELICHHUS CUCTEM YpaBHEHUH C IByMsI IEPEMEHHBIMU. Y YEHUK
IIOJIYYUT BO3MOKHOCTB: 4) OBJIQAETh CIIEUAIBHBIMYU IPUEMAMU PELIEHNS YPAaBHEHUN U CUCTEM



YPaBHEHUI; yBEPEHHO NPUMEHSATH allapaT YpaBHEHUN [UIsl pelIeHUs] pa3HOOOpa3HbIX 3a]1a4 U3
MaTeMAaTUKH, CMEXHBIX IPEAMETOB, IPAKTUKHU; 5) MPUMEHSTH I'paduiyeckrue NpeaCcTaBICHUs s
WCCIIeIOBaHUS YPAaBHEHHI, CHCTEM YpaBHEHUH, coaepKaiux OykBeHHbIe K03 PUIInEHTHI.
HEPABEHCTBA VYuenuk HayuuTcs: 1) HOHUMATh U IPUMEHATh TEPMUHOJIOTHUIO U CUMBOJIUKY,
CBSI3aHHbIE C OTHOLIEHUEM HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB; 2) pellaTh JIMHEIHbIE
HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI; PeIIaTh KBAapaTHbIE HEPABEHCTBA C ONIOPOM
Ha rpaduyecKkue MpeacTaBIeHUs; 3) IPUMEHSTh anmapaT HepaBeHCTB I PEIICHUS 3a1a4 U3
Pa3IMYHbIX pa3AesoB Kypca. YUEHHUK HOJYyYUT BO3MOKHOCTb HAyUUThCs: 4) pa3HOOOpa3HbIM
npuéMam JI0Ka3aTelnbCTBa HEPABEHCTB; YBEPEHHO IIPUMEHATD alnapar HEPaBEHCTB ISl PellieHUs
pa3zHOO0Opa3HBIX MATEMATHYECKUX 3a/1a4 U 33/1a4 U3 CMEKHBIX IPEJAMETOB, TPAKTUKH; 5)
MPUMEHSTH rpapuuecKue MpeICTaBICHUs JUIsl UCCIIEeI0BaHUs HEPABEHCTB, CUCTEM HEPABEHCTB,
conepxauux 0ykseHHble kodppunuentsl. OCHOBHBIE TTOHATHUA. YU CJIOBBIE
OVYHKINWU Yuenuk Hayuutcs: 1) NOHUMATh U UCTIOIb30BaTh (PYHKIIMOHAIbHbBIE TIOHATUS U
SI3BbIK (TEPMHHBI, CHMBOJIMUECKHE 0003HaUeHMsI); 2) CTPOUTH TpaduKy JIEMEHTApHbIX (QYHKIHI;
HCCIIEI0OBATh CBOMCTBA YUCIIOBBIX (PYHKLIMN Ha OCHOBE M3YyUEHUS NOBENEHUS UX rpauKoB; 3)
MOHUMAaTh (PYHKIMIO KaK BaXKHEHUIIYI0O MaTEMaTHUYECKYIO0 MOJIENb Il OIIMCAaHUS [IPOLECCOB U
SIBIICHUN OKPYKAIOILIEr0 MUpa, IPUMEHSTh (PYHKIIMOHAIBHBIN SI3bIK /17151 OTIUCAHUS U
UCCIIEIOBAHUS 3aBUCUMOCTEN MEX 1y PU3NUECKUMH BEIMYUHAMH. Y YEHUK MOJTYYUT
BO3MOXHOCTb HAYUUThCS: 4) MPOBOJIUTH HCCIEA0BaHNUS, CBA3aHHbBIE C U3YYEHUEM CBOMCTB
(GYHKIH, B TOM YHCIIe ¢ UCIOJIB30BaHNEM KOMIIBIOTEPA; HA OCHOBE IPapUKOB U3yUEHHBIX
GbyHKIMM cTpoUTh OoJiee CloKHbIe rpapuKu (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMUY) TOUKAMH U
T. I.); 5) UCI0JIb30BaTh (DYHKIIMOHAJILHBIE MTPE/ICTABICHUS U CBOMCTBA (PYHKIIUH 7S pere
UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU Yuenuk HayuuTtcs: 1) HOHUMaTh U UCIIOJIb30BATh
SI3BIK TTOCJIEIOBATEILHOCTEH (TEPMUHBI, CAMBOJIMYECKHE 0003HAYEHU); 2) IPUMEHSATH
(bopMyIbl, CBsI3aHHbIE ¢ apU(PMETUUECKON U T€OMETPUYECKOH MPOrPEeCCHsIMHU, U arnapar,
c(OpMHPOBAHHBIN IPU U3YUEHUU APYTUX pa3AesioB Kypca, K peIIeHHUIo 3a1a4, B TOM YUCIIE C
KOHTEKCTOM M3 PEATbHOM KU3HU. Y UCHUK MOTYIHT BOZMOXKHOCTh HAYUHTHCS: 3) peniaTh
KOMOMHUPOBaHHBIE 3a/1a4l C IPUMEHEHUEM (POPMYIT N-T0 YJI€HA U CyMMBbI IEPBBIX N WIEHOB
apru(METHIECKON U TEOMETPUUICCKON TPOTPECCHIA, TPUMEHSIS IIPU ATOM aImapaTr ypaBHEHHUH 1
HEpPaBEHCTB; 4) MOHUMATh APUPMETUUECKYIO U FEOMETPUUECKYIO ITPOrPEeCCUU Kak (PyHKIUU
HaTYypaJbHOI'O apIyMEHTa; CBSI3bIBaTh apu(PMETHUECKYIO IPOIPECCHIO C JIMHEHHBIM POCTOM,
reoMeTpuueckyro — ¢ skcroneHuanbHbiM poctoM. OITMCATEJIBHASA CTATUCTUKA
VY4eHUK Hay4uTCsl UCII0JIb30BaTh MIPOCTEHIINE CLIOCOOBI IPEACTABICHUS U aHAINU3a
CTaTUCTUUYECKHX JIAHHBIX. YUEHHUK MOJIY4YUT BO3MOXKHOCTb IPUOOPECTH IIEPBOHAYAIIBHBIN OIIBIT
opraHu3anuu coopa JaHHbIX IPU MPOBEICHUH ONIPOCca OOLIECTBEHHOTO MHEHHUS, OCYLIECTBIIAT
WX aHaJlH3, IPEICTAaBIATh PE3YyIbTAThl OMPOCA B BUJE TAOIUIIbI, IUATPAMMBI. CJIYUYAUHBIE
COBLITHA 1 BEPOATHOCTD BblntycKHMK HAyYUTCsI HAXOIUTh OTHOCUTEIIBHYIO YacTOTY U
BEPOSATHOCTh CIy4aifHOTO COOBITUS. BBIMYCKHUK MOJIYYUT BO3MOXKHOCTh IPUOOPECTH OIBIT
IIPOBEJICHUS CIIydalHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C IOMOLIBIO KOMIIBIOTEPHOTO
Mo enupoBanus, uurepnperauuu ux pe3ynbratoB. KOMBMHATOPUKA Yuenuk Hayuurcs
peraTh KOMOMHATOPHBIE 33/1a4M HA HaX0XK/IeHHe YHciaa 0ObEKTOB WIM KOMOMHAIMNA. Y YeHUK
IIOJIyYUT BO3MOKHOCTh HAYUNTHCS HEKOTOPBIM CIEIMAIBHBIM IPUEMaM PEIICHHUS
KOMOMHATOPHBIX 33/1a4.

TpeGoBanus K YPOBHIO IOATrOTOBKH 00y4awIuxcs B 9 kiacce.

B xozne npenonaBanus anredpsl B 9 kinacce, paboThl Haja (GOPMHUPOBAHUEM Y 00YUaOLINXCS
NEPEeUYMCICHHBIX B IPOrpaMMe 3HaHUM W YMEHUH cienyeT oOpaliaTh BHUMaHHE Ha TO, YTOOBI
OHM OBJIAJICBANIM yMEHHMSAMHM OOIIeydyeOHOro XapakTepa, pa3HOoOOpa3HbIMU  CHOCOOAMHU
NeATeIbHOCTH, TPUOOPETANIN OTIBIT:

® I[IJJAaHUPOBAaHUS U OCYILECTBIECHUS aNTOPUTMHYECKON JIEATEIBHOCTH, BBIIOIHEHUS

3aJJaHHBIX ¥ KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;



e pemreHHs pa3HOOOpA3HBIX KJIACCOB 33/1a4 M3 PA3IMYHBIX Pa3[eloB Kypca, B TOM YHCIIE
3aja4, TPEOYIOIUX MOKMCKA ITyTH B CIIOCOOOB PEIICHUS;

® 1CCIENOBATENbCKOM JESITENBbHOCTH, Pa3BUTHUS UAEH, IPOBEIEHMSI OSKCIIEPUMEHTOB,
0000111eHus, TOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

® SCHOIO, TOUHOT'O, FPAMOTHOTO M3JI0KEHHSI CBOUX MBICIIEH B YCTHOM M MUCbMEHHON peyu,
HCIIOJIb30BAHUS PA3JIMYHBIX SI3bIKOB MaTEMaTHKU (CJIOBECHOTO, CHMBOJHYECKOIO,
rpaguyeckoro), cBOOOJHOTO MEpPEXoaa ¢ OJHOTO S3bIKa Ha APYroW Ul WIUIIOCTPAlNy,
MHTEpIpEeTaly, apryMEHTAlluU U J0Ka3aTebCTBA;

® TIPOBEACHUS J0KA3aTEIbHBIX PACCY)KICHHUH, apryMEHTAINH, BBIIBI)KEHHUS TUIIOTE3 U UX
000CHOBaHHS;

® [IOMCKa, CHCTEMaTH3alluy, aHaIW3a U KiIacCUpHUKAUuu HHQOpMAalMU, HCIOJIb30BAHUS
pa3zHooOpa3HbIX MHMOPMAIMOHHBIX HCTOYHUKOB, BKIIOYas Y4e€OHYIO U CIPABOUYHYIO
JUTEpPaTypy, COBPEMEHHbIE UHPOPMAIIMOHHBIE TEXHOJIOTHH.

B pesynbpraTe u3zyueHus Kypca ajiredpsl 00ydaromuecs J0KHbI:
3HAMb/NOHUMAMb/NPUMEHAMD 8 NPAKMUYECKOU 0eAMmeNbHOCMU:

® CYILECTBO MOHSATUS MAaTEMaTHYECKOTO J0Ka3aTeabCTBa; MPUMEPHI JOKA3aTENbCTB;

® CyILECTBO MOHSTHUS aIrOPUTMA; MPUMEPHI aITOPUTMOB;

® KakK HCIOJIb3YIOTCS MaTeMarudyeckue (opMysibl, ypaBHEHUS! U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUS JUIsl pEIeHHs] MaTeMaTHUeCKUX U MPaKTUYECKUX 3a]1a4;

e KaKk MaTeMaTU4YeCKH OIpefAeieHHble (YHKUWM MOTYT ONHCHIBATh  pealbHbIE
3aBUCHMOCTH; TPUBOANTH IPUMEPBI TAKOTO ONIMCAHUS;

® KaKk MOTPEeOHOCTHM NPAKTHKU MPHUBEIM MaTEMaTHUYeCKyl0 HayKy K HE0O0XOAMMOCTU
pacuIMpeHus MOHATHUS YUCIIA;

® BEPOSTHOCTHBIM XAapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MHpa; MPUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

e KakuM o0Opa3oM reoMeTpusi BO3HUKJIA U3 MPAKTHYECKUX 3a7ay 3eMIIEMEpPHUs; IPUMEPDI
reOMETPUUECKUX OOBEKTOB U YTBEPIKACHUN O HUX, BOXKHBIX JJISl IPAKTUKU;

e CMBICI HJ€aIU3alMM, MO3BOJLSIIOLNIEH pellaTh 3aJa4yd pPEabHOM JE€HCTBUTEIbHOCTH
MaTeMaTU4YeCKMMH METOIaMU, IIPUMEPbI OLINOO0K, BOZHUKAIOIIUX MPU HAeaTH3al1u.

PabGouasi nporpaMMa OpueHTHPOBAHA HA UCII0JIHL30BAHUE Y4eOHO-METOIMYEeCKOT 0
KOMILJIEKTA:

1. MakapsrueB 0. H. Anrebpa, 7 ki1.: yaeOHUK 1711 00111€00pa3zoBaTeNbHbIX opranu3anuii / 0.
H. Makapsrues, H. I'. Munatok, K. 1. Hemkos, C. b. CyBopoBa; noa penakuueit C. A.
TensikoBckoro. — M.: IIpocBemenue, 2014.

2. Makapsrues FO. H. AnreGpa, 8 ki1.: yueOHuUK 1t 001eo0pazoBarenbHbIX opranuzanuii / FO.
H. Makapsrues, H. I'. Munatok, K. 1. Hemkos, C. b. CyBopoBa; noa penakuueit C. A.
TenskoBckoro. — M.: IIpocsenienue, 2014.

3. Makapsrues 0. H. Anre6pa, 9 xi1.: yueGHUK U1 00111e00pazoBaTenbHbIX opranusanuii / 0.
H. Makapsrues, H. I'. Munatok, K. 1. Hemkos, C. b. CyBopoBa; non penakiueit C. A.
TenskoBckoro. — M.: IIpocsenienue, 2014.

4. Mungrok H. I'. Anrebpa, 7 xi1.: pabogast retpaas. B 2 4. / H. I'. Munmrok, 1. C. lllneikoBa.
— M.: IIpocsenienue, 2014.

5. Munmrok H. T'. Anrebpa, 8 ki.: pabouas terpans. B 2 4. / H. I'. Munmiok, U. C. IllnsikoBa.
— M.: IIpocsemienue, 2014.

6. Munmrok H. I'. Anre6pa, 9 ki1.: pabouas Terpans. B 2 u. / H. I'. Munatok, U. C. I1InsikoBa.
— M.: IIpocsemienue, 2014



7. 3BaBuy JI. Y. Anre0Opa, 7 ki1.: nunaktudeckue marepuanst / JI. WM. 3BaBuy, JI. B. Ky3nenosa,
C. b. CyBopoBa. — M.: [Ipocsenienue, 2013.

8. XKoxoB B. U. Anrebpa, 8 ki.: qunaktudeckue marepuaist / B. U. XKoxos, 10. H. Makapsbrues,
H. I'. Munatok. — M.: [Ipocsenienne, 2014.

9. Makapsrues 0. H. Anre6pa, 9 xi.: qunaktuueckue matepuainst / FO. H. Makapsiues, H. T
Munmok, JI. b. KpaiineBa. — M.: [Ipocsemenue, 2013.

10. Aymumeia FO. I1. Anrebpa, 7 xin.: rematuaeckue tectsl / FO. I1. Qymunein, B. JI. Kponrays.
— M.: IIpocsemnienue, 2012.

11. Qymuuera FO. I1. Anredpa, 8 ki1.: temarudeckue tectsl / 0. I1. [lynuued, B. JI. Kponrays.
— M.: IIpocsemenue, 2013

12. Qymuneia HO. I1. Anrebpa, 9 xi.: rematudeckue tectsl / 0. I1. Qymunen, B. JI. Kponrays.
— M.: IIpocsemnienue, 2012.

13. XKoxoB B. . Ypoxwu anredpsr B 7 ki1.: kaura juist yuurtens / B. WM. Xoxos, JI. b. Kpaiinesa.
— M.: IIpocsemnienue, 2011.

14. ’KoxoB B. U. Ypoxu anredps! B 8 ki1.: kaura juist yuurens / B. . Koxos, I'. JI. Kapramésa.
— M.: IIpocsemnienue, 2011.

15. ’KoxoB B. U. Ypoxu anredps! B 9 ki1.: kaura juist yuurens / B. Y. XKoxos, JI. b. Kpaiinesa.
— M.: IIpocsemnienue, 2011.

16. Munarok H. I'. Anrebpa, 7 xi1.: Metoandeckue pekomernarnyu / H. I'. Mungroxk, U. C.
IneikoBa. — M.: [IpocBemenue, 2014.

17. «Aunreopa 8 knace» / C. M. Hukonbckuii, M. K. [Totamos, H. H. Pemernukos, A. B.

[lIeskun. M.:IIpocBemenne,2014

18. Anredpa. CoopHUK pabounx mporpamMm 7 — 9 KIIacChl: MOCOOUE IS yIUTeei
001eoOpazoBaTeNbHBIX opranu3anuii/ coct. T.A. BypmuctpoBa. — 2-e u3za. - M.:
[Ipocemienue, 2014



Annomauusa K padoueii npozpamme no zeomempuu 01a 7-9 Kiaccos.

PaGoune mporpaMmMbl OCHOBHOTO OOIIET0 00pa30BaHus 10 TE€OMETPUH COCTABJICHBI HA
ocHoBe DYHAAMEHTAIBLHOTO sIIpa cojepxkaHust 001ero oopasoanus u TpeboBaHMA K
pe3ynbTaTaM OCBOEHHSI OCHOBHOM 00111€00pa30BaTeIbHONM MPOTPaMMbl OCHOBHOT'O OOIIIETO
oOpa3oBaHus, NMpeICTaBICHHBIX B DenepaabHOM TOCyIapCTBEHHOM 00pa30oBaTEIbHOM
cTangapTe o0mero oopasoBanus s 7-8 kiaaccoB u PeneparbHOM KOMIIOHEHTE
roCyJapCTBEHHOTO CTaHJapTa OCHOBHOTO 0O0I1ero oopazoBanus s 9 kimaccoB.. B HuX taxke
YYUTBHIBAIOTCS OCHOBHBIC UJICH | MTOJIOKeHUS [IporpaMMbl pa3BuTHS U (HOPMHUPOBAHHUS
YHHUBEPCAIBHBIX YU4EOHBIX ACHCTBHH TSI OCHOBHOTO 001Iero oopazoBanus. OBiageHne
YYAIIUMHUCS CUCTEMOM T€OMETPUYECKUX 3HAHUN U YMEHUI HE0OX0MMO B IMOBCEIHEBHOM
KU3HU, JIJIS1 U3yYCHUS CMEKHBIX JUCIUILTAH W IIPOJIOJKEHUS 00pazoBanus. [Ipakruueckas
3HAYMMOCTD IIKOJBHOTO Kypca T€OMETPHUH 00YCIOBJIEHA TEM, YTO €r0 0OBEKTOM SIBIISIOTCS
MIPOCTPAHCTBEHHBIE POPMBI U KOJIMUSCTBEHHBIC OTHOIIEHUS JICHCTBUTEIHHOTO MUPA.
I'eoMeTrpudeckas moAroToBKa HE0OX0iMa JIjIsl IOHUMAaHUS TIPUHITUTIOB YCTPOMCTBA H
WCIOJIb30BAHUS COBPEMEHHOM TEXHHUKH, BOCIIPUATHS HAYIHBIX U TEXHUYCCKUX MTOHATHHA 1 U JICH.
Matematuka sIBISICTCS SI3bIKOM HAayKH U TeXHUKH. C €€ TOMOIIBI0 MOJISITHPYIOTCS W H3Y9at0TCSI
SIBJICHUSI ¥ TIPOTIECCHI, POMCXOIAINE B PpUpOoe. [ eoMeTpHs SIBIIIETCS OJTHUM M3 OITOPHBIX
MIPEIMETOB OCHOBHOM IITKOJIBI: OHA 00SCIICUNBACT U3yUeHHUE IPYTUX JUCIHUILINH. B iepByro
odYepe/ib TO OTHOCHUTCS K TIPEMETaM €CTECTBEHHO-HAYIHOTO ITUKJIA, B YACTHOCTHU K (PU3HUKE.
Pa3BuTHE TOrMYecKOro MBIIIJICHHUS YUaluIuXcsl MPU 00y4eHUH F€OMETPHUH CIIOCOOCTBYET
YCBOCHHMIO MPEAMETOB T'yMaHUTapHOTO 1HKIa. [IpakTueckue yMeHus U HaBbIKU
reOMETPUUECKOT0 XapakTepa HeoOX0IUMBI ISl TPYJOBOM AESTENbHOCTH U MPO(ecCHOHATBEHOM
MOATOTOBKH LIKOJIbHUKOB. Pa3BuTHE y ydaniuxcs npaBuIbHBIX MIPEICTABICHHM O CYIIIHOCTH U
MIPOUCXOXKICHUN T€OMETPUUECKUX a0CTPaKIIMii, COOTHOILIEHUH PEaTbHOTO U UI€aTbHOTO,
XapakTepe OTPAKCHUSI MAaTEMaTUYECKON HAYKOH SBJICHUH U MPOLIECCOB PEAIbHOTO MUPA, MECTE
reOMETPHUH B CUCTEME HAYK U POJIM MaTEMaTH4YE€CKOr0 MOICIMPOBAaHUS B HAYYHOM MO3HAHUH U B
MIPaKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIINXCS, A TAKXKE
(hOopMHUPOBAHUIO KAYE€CTB MBIIIIJICHHSI, HEOOXOIUMBIX JUIs aJalTallii B COBPEM EHHOM
nHpopmaroHHOM obuiecTBe. Tpedys OT ydaluxcst YMCTBEHHBIX M BOJICBBIX YCUIIHIA,
KOHLIEHTPALIMK BHUMAHUS, aKTUBHOCTU PAa3BUTOrO BOOOPaXKEHUs, TEOMETPHUS Pa3BUBAET
HPAaBCTBEHHBIE YEPTHI TMUYHOCTH (HACTOWUMBOCTB, LIENEYCTPEMIEHHOCTD, TBOPUYECKYIO
aKTUBHOCTH, CAMOCTOSTEIbHOCTh, OTBETCTBEHHOCTD, TPYI0II00HE, JUCUUIIINHY U KPUTUYHOCTD
MBIIILJICHHS ) U YMEHHE apTyMEHTUPOBAHHO OTCTAaUBATh CBOU B3TJISABI M YOKICHHUS, a TAKKE
CHOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE pelieHus. ['eoMeTpHs CyIIeCTBEHHO pacIIupseT
KpYyro30p y4yamuxcsi, 3HakoMs UX ¢ UHAYKUIUEH U IeAyKiuen, 00001eHneM 1 KOHKpeTH3aluen,
aHAJIM30M U CHHTE30M, KJaccu(HKaIel 1 cucTeMaTu3aliei, abctparupoBaHlueM, aHAIOTHEH.
AXTHBHOE UCTIONIb30BaHUE 33/1a4 Ha BCEX dTanax y4eOHOTo Mmpoiiecca pa3BUBaeT TBOPUYECKHE
CIOCOOHOCTH MIKOIBHUKOB. [Ipr 00ydeHnn reomerpuu GOpMUPYIOTCS YMEHUS U HABBIKU
YMCTBEHHOTO Tpy/la — IJIAHUPOBAHUE CBOEH PabOTHI, MOMCK PAIlHOHANBHBIX MyTel e€
BBITIOJTHEHUS, KpUTHYECKas OlleHKa pe3yabTaToB. B mpoiiecce 00ydeHusi reOMETpUH MKOJIbHUKA
JOJIKHBI HAYYUThCS MU3JIaraTh CBOU MBICITH SICHO ¥ HCUEPIIBIBAIOIIE, TAKOHUYHO U EMKO,
MPHOOPECTH HABBIKU YETKOTO, AKKYPATHOTO U TPAMOTHOTO BHITIOJTHEHHS MAaTEeMaTHIECKUX
3anucedd. BaxHeiimiei 3aaueii MKOILHOTO Kypca T€OMETPHUH SIBISIETCS Pa3BUTHE JIOTUYECKOTO
MBI yqanuxcs. CaMmu 00beKThl TeOMETPUIESCKUX YMO3AKIIIOUEHUH U IPUHSTHIC B
Te€OMETPHH MpaBUiIa UX KOHCTPYUPOBAHHUSI CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUH 000cC-



HOBBIBATh U JJOKA3bIBATh CYKJICHHUs, IPUBOIUTD YETKUE ONPEICICHUS, PA3BUBAIOT JIOTUYECKYIO
MHTYMLUIO, KPaTKO U HAITISAHO BCKPBIBAKOT MEXAHU3M JIOTUYECKUX IIOCTPOEHUH U y4aT uX
npUMEHEHHI0. TeM caMbIM reOMeTpHs 3aHUMAET Beaylee MeCTO B (GOPMUPOBAHUN HAY4HO-
TEOPETUYECKOr0 MBIIIICHUS IKOJIBHUKOB. PaCKpbIBasi BHYTPEHHIOIO FapMOHHUIO MATEMATHKH,
(bopMupys MOHMMaHUE KPACOTHI U M3SIIECTBA MAaTEMAaTHIECKUX PACCYKIACHUH, CIIOCOOCTBYS
BOCIIPUSTHUIO FTEOMETPUUECKUX (OPM, YCBOEHUIO MTOHITUSI CHUMMETPHUH, TEOMETPUSI BHOCUT
3HAQYUTEJIBHBIN BKJIAJl B OCTETUYECKOE BOCIIMTaHUE yyamuxcs. E€ nsydenue passuBaer
BOOOpaXeHHE IKOJIBHUKOB, CYyIIECTBEHHO 000TaIaeT U Pa3BUBAET MX MPOCTPAHCTBEHHBIE
IIPEACTABIICHMUS.

OBLIAA XAPAKTEPUCTHUKA KYPCA

B xypce yclI0BHO MOKHO BBIAEIUTH CIAEAYIONIUE COAepKaTenbHble TuHun: «Harnmsananas
reomeTpusi», «I eomerpudeckue Gurypsn», «M3mepenne reoOMeTpUuYECKUX BETUIHHY,
«Koopaunate», «Bekrtopel», «JIloruka u MHO)KECTBay, «I ' €OMETpHUs B HCTOPHUUECKOM
pa3BuTHWY». Martepua, oTHOCSIIHICS K TuHUN «HarnsaHas reometpus» (2JI€MEHTHI HarJISTHON
CTEPEOMETPUH) CITIOCOOCTBYET PA3BUTHIO MPOCTPAHCTBEHHBIX MTPEACTABICHUH yJaInXcs B
pamMkax uzydenus mianumerpuu. Coaeprkanue pasnenoB «I eomerpuyeckue Gpurypbn» u
«M3MepeHne reoMeTpuYeCcKuX BETMYMHY HAIIEJICHO Ha MOJIy4YeHUE KOHKPETHBIX 3HAaHHUM O
reOMETPUUECKON (PUType Kak BayKHEUIIeH MaTeMaTHYeCKOW MOJCIN ISl OTIMCAHUSI
okpyxatomiero Mmupa. CuCTeEMaTHIECKOE N3YYCHHE CBOMCTB T€OMETPHUIECKUX (PUTYp MTO3BOJIUT
Pa3BUTh JIOTUYECKOE MBIIICHUE U TTOKa3aTh MPUMEHEHUE 3TUX CBOMCTB MPU PEUICHUH 3a]1a4
BBIUHUCIIUTEIBHOTO U KOHCTPYKTUBHOTO XapaKTepa, a TakKe MpakThdeckux. Martepua,
OTHOCAIIUICS K coaep KaTeIbHbIM JTUHUSIM «KoopauHaTe» U «BeKTOpbI», B 3HAUUTEIBHON
CTENeHU HeCcET B ce0e MEXIPEIMETHBIC 3HaHMS, KOTOPbIC HaXOIAT MPUMEHECHHE KaK B
Pa3IMYHBIX MAaTEMATHYECKUX TUCITUTIIINHAX, TaK U B CMEXHBIX IIpeaMeTax. OCOOCHHOCThIO
JIMHUU «JIOrMKa 1 MHOXKECTBay SIBJISECTCS TO, YTO MPEACTABICHHBINA 3/IeCh MaTepHal
MPEUMYIIECTBEHHO U3y4aeTCs IPU PACCMOTPEHHUH PA3IMYHBIX BOMPOCOB Kypca.
CoOOTBETCTBYIOIIMI MaTepHrall HAIIEJIEH HA MAaTEMaTUYECKOE PA3BUTHE yUAIIUXCS,
(dhopMupoBaHUE Y HUX YMEHHUS TOYHO, CKATO M SICHO M3JIaraTh MBICIIA B YCTHOW U MMUCHbMEHHOM
peun. JIuaus «['eoMeTpus B HICTOPHUYECKOM Pa3BUTHNY MpeaHA3HaueHa U1 (POPMUPOBAHUS
MIPEJICTaBJICHUI O TEOMETPUU KaK YaCTH YEJIOBEYECKOU KyIbTYPHhI, JIs OOIIEero pa3BUTHUS
IIKOJIbHUKOB, I CO3JJaHMsI KYIbTYPHO-UCTOPUYECKON Cpelbl 00yUeHUsI.

MECTO IIPEJMETA B YYEBHOM IIJIAHE

ba3ucHblil yueOHbIN (00pa3oBaTeIbHbII) IIaH HA U3yYEHHE T€OMETPUH B OCHOBHOM ILIKOJIE
OTBOJUT 2 y4eOHBIX Yaca B HEJIENIO B TE€YEHUE KaXK10T0 roja ooydenus, scero 210 ypokos.
VueoubiM mmanoM MOY «llIkona-nmuneit No 1» na 2018/2019 yueOHbIN ron n3yveHHE
reomeTpuu B o0beme 2 4 B Hegemto. Conepxanue kypea «I'eomerpusi» B 8 b, B kiacce
pacripeniesiseTcsi : 2 yaca B HEJIeNI0 Ha 6a30BOM YPOBHE U3YUYCHHUS,
B 8 A c yri1yOJeHHbIM U3y4eHHUEeM MaTeMaTUKU: 2 yaca B Hejemo ,102 4. B roz.
TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS COAEPKAHUS KYPCA

[Iporpamma obecrieynBaeT JOCTHXKEHHE CIEAYIOMIUX PE3yabTaTOB OCBOCHUS
00pa3oBaTeNLHOM MPOTpaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHMs: JIMYHOCTHBIE: 1)
(bopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHSI K YUSHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyyaromuxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE MOTUBAIIMH K OOYYEHHIO U
MO3HAHHUIO, BBIOOPY NasbHEelIIero o0pa3oBaHus Ha 6a3e OPUEHTUPOBKU B MHUpe npodeccuii u



npoeccHOHaNBHBIX MTPEANOYTEHUH, 0CO3HAHHOMY IOCTPOSHHIO UHANBHIYyaJIbHOM
00pa30BaTEIILHON TPASKTOPUH C YIETOM YCTOMUYUBBIX TO3HABATEIBHBIX HHTEPECOB; 2)
(opMupoOBaHHE LIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPakTHKH; 3) popMupoBaHNE KOMMYHHKATUBHOMN
KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMHU, CTAPILIMMU U MJIAIIMMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, YIeOHOUCCIIEAOBATENLCKOM, TBOPUECKON U IPYTUX
BUJIaX JESITEIbHOCTH; 4) YMEHHE SICHO, TOYHO, TPaMOTHO M3JIaraTb CBOM MBICJIU B YCTHOU U
MIMCbMEHHOM peur, IOHUMATh CMbICI IOCTaBICHHOM 3aa4y, BbICTpauBaTh apryMeHTaLUIo,
IIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHL; 5) KPUTUUHOCTH MBIIICHUS, YMEHHE PACIIO3HABATh
JIOTUYECKH HEKOPPEKTHbBIE BBICKa3bIBAHUs, OTJINYATh TUIIOTE3Y OT (pakTa; 6) KpeaTUBHOCTh
MBIIIJIEHUS], UTHUIIMATUBY, HAXOAYUBOCTh, aKTUBHOCTh IIPU PELLIEHUN T€OMETPUUECKHX 3ajay; 7)
YMEHHE KOHTPOJUPOBATh MPOILECC U PE3YIbTAT yUeOHOM MaTeMaTH4eCKON JAesITENbHOCTH; 8)
CIOCOOHOCTH K AIMOLMOHAILHOMY BOCIPUSATHIO MaTEMaTUYECKUX 0OBEKTOB, 3aJa4, PeLIeHUH,
pacCyXJIeHUI; MeTanpeaMeTHbIe: 1) yMEHHE CaMOCTOSTEIBHO MIAHUPOBAThH ATbTEPHATUBHBIC
MyTU JOCTHUYKEHUS 11eJIel, 0CO3HAHHO BbIOMpaTh Hanbosee 3hpeKTUBHBIE CIOCOOBI PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4; 2) YMEHHUE OCYIECTBIATh KOHTPOJIb MO pe3yabTaTy U O
croco0y AeHCTBUS Ha yPOBHE MPOU3BOJILHOTO BHUMAHMS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBIL;
3) yMeHue aIeKBaTHO OLIEHUBATh MPaBUIBHOCTh WU OIIMOOYHOCTh BBINOJIHEHUS y4eOHOU
3a1auu, €€ 0OBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ pelieHus; 4) 0CO3HAHHOE
BJIaJICHUE JIOTHYECKUMHU JEHCTBUSMU OIpeAeIeHHs MOHATHI, 0000111eHus, YCTaHOBIICHUS
aHaJIOTHi, KJIacCU(PHUKAIIMN Ha OCHOBE CAMOCTOSITEIbHOTO BbIOOpa OCHOBAaHUM U KPUTEPHEB,
YCTaHOBJICHUS POJOBUIOBBIX CBsI3€l; 5) yMEHUE yCTaHABIMBATh MPUYMHHO-CJIEICTBEHHBIE
CBSI3H, CTPOUTH JIOTUYECKOE PACCYKJICHHE, YMO3aKIIOUeHUE (MHIYKTUBHOE, IETYKTUBHOE U I10
aQHAJIOTHH) ¥ BBIBOJIBI; 6) YMEHHE CO3/1aBaTh, IPUMEHSTH U TPEOOPa30BLIBAThH
3HAKOBOCHMBOJIMYECKUE CPEJCTBA, MOJIENI U CXEMBI JUIsl pEIICHUs YYeOHBIX U MO3HABATEIbHBIX
3a/a4; 7) yMeHHE OPraHu30BbIBaTh YieOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIILHOCTh C
YUUTEIEeM U CBEPCTHUKAMU: OTIPE AEJATH L€, pacipeaensiTh (YHKIIMN U POJIM YIAaCTHUKOB,
obmue crocoObl paboThl, yMEHHE pabOTaTh B IPYIIIE: HAXOAUTH OOIIEe pEIIeHUE U pa3peiaTh
KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIMIA U y4ETa UHTEPECOB; CIIYIIATh MapTHEPA;
(dbopMynupoBaTh, apryMEeHTUPOBATh U OTCTaWBATh CBOE MHEHHUE; 8) (POPMUPOBAHUE U Pa3BUTHE
yueOHOM 1 001IeN0IB30BATENBCKON KOMIETEHTHOCTH B 00JIACTH MCIIOJIb30BAHMUS
nH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TexHosnorui (MKT-komneTenTHOCTH); 9)
(dbopMHpoBaHKE MTEPBOHAYAIIBHBIX MPEACTABICHHUHI 00 UESX U O METOIaX MaTeMaTHKHU KakK 00
YHHUBEPCATHHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUSA ABJICHUN U MIPOLIECCOB;
10) ymeHuHe BHICTh MATEMATHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIIEMHOM CUTYAIlH B APYTUX
JTUCIUIUIMHAX, B OKpY)Karolen ®u3Hu; 11) ymeHne HaXoAUTh B Pa3iIMuHbIX UICTOYHHKAX
nH(pOpMaINIO, HEOOXOIUMYIO JIIsl peIlIeHUs] MaTeMaTUYeCKUX MPo0JieM, U IPECTABIATH €€ B
MOHATHOW (hopMe; MPUHUMATh PEIIEHHE B YCIOBUAX HEMOIHON M N30BITOYHON, TOUHOU U
BEpOATHOCTHOM MH(popMaruy; 12) yMeHre MOHUMATh U UCIIOJIb30BaTh MaTeMaTUYECKHE
CpeZCTBa HArJISIIHOCTU (PUCYHKH, YEPTEIKHU, CXEMBI U Jp.) U1 WILIFOCTPALUK, HHTEPIIPETAIUH,
aprymeHTanuy; 13) ymeHue BbIIBUraTh TUIIOTE3bI IPH peIlIeHUH y4eOHBIX 3a/1a4 U IOHUMAThb
HE00X0AMMOCTh UX MPOBEPKH; 14) yMeHUe IPUMEHATh HHIYKTUBHBIE U JIeAYKTHUBHBIE CITOCOObI
paccyXJeHU, BUIETh pa3IMyHble CTPaTeruy pellieHus 3a1ay; 15) IoHuMaHue CyIHOCTH
QITOPUTMUYECKUX NIPEINUCAHUN U YMEHUE AEWCTBOBATH B COOTBETCTBUU C NPEAIOKEHHBIM
IrOpUTMOM; 16) yMEHHE CaMOCTOSTENILHO CTaBUTh LEJIM, BEIOUPATh U CO3/1aBaTh aJITOPUTMBI
JUIsL pelIeHns: yaeOHBIX MaTeMaTuyeckux npooneM; 17) yMeHue miaHupoBaTh U OCYIIECTBIIATh



JeSITENIbHOCTD, HAIIPaBJICHHYIO Ha PELLIEHUE 3a/au UCCIIEJOBATEIbCKOIO XapaKTepa;
npeaMeTHsbie: 1) oBnageHne 6a30BBIM MOHITHIHBIM aliapaToM MO0 OCHOBHBIM pa3JieiaM
COJICPKAHUS; TIPEJICTABICHHE 00 OCHOBHBIX M3Y9aeMbIX MOHATHAX (YHUCII0, TEOMETPUYIECKas
¢burypa, BEKTOp, KOOPINHATHI) KaK BAXHEHIIINX MaTEMAaTHISCKUX MOJIEISIX, TIO3BOJISIOIIUX
OTUCHIBATh M U3y4aTh PEaIbHBIC MPOIIECCHI U SABJICHUS; 2) YMEHHE padoTaTh C T€OMETPUIECKUM
TEKCTOM (aHATM3UPOBATh, U3BIIEKATh HEOOXOUMYI0 HH(DOPMAIIHIO), TOYHO U TPAMOTHO
BBIpakaTh CBOM MBICIIM B YCTHOW U NMMMUCbMEHHOW PeUr C MPUMEHEHUEM MAaTeMaTHIEeCKOM
TEPMUHOJIOTUU U CUMBOJIMKHU, UCIIOJIB30BATh PA3JIMYHbBIC S3bIKH MAaTEMATUKH, IPOBOIUTH
KIaccu(UKAIUK, JOTHUECKHEe 000CHOBAHHUS, J0KA3aTeILCTBA MATEMATHUCCKUX YTBEPIKACHUH; 3)
OBJIAJICHUE HABBIKAMHU YCTHBIX, MMChbMEHHBIX, MTHCTPYMEHTAJIBHBIX BBIUNCIICHUN; 4) OBIAJCHIE
T€OMETPUUECKHUM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €T0 JJIs OMMCAHUS MPEMETOB OKPY>KAIOIIETO
MHpa, Pa3BUTHE MMPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3uTEIbHBIX YMEHUH,
MpUOOpETEHNE HABBIKOB T€OMETPUUECKHUX MTOCTPOCHUM; 5) YCBOCHHE CUCTEMATHYECKUX 3HAHUHN
0 TUIOCKUX (PUTYpax M UX CBOMCTBAX, a TAK)KE HA HATJISITHOM YPOBHE — O MPOCTEUIIINX
MPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE MPUMEHSITh CUCTEMAaTHUYECKUE 3HAHUS O HUX JIJIsI PEIICHUS
TEOMETPUUECKHX U MTPAKTUUECKUX 33]1a4; 6) YMEHUE U3MEPSThH JTMHBI OTPE3KOB, BETUYNHBI
YTJIOB, UCTIOJIB30BATh (DOPMYJIBI JIJIST HAXOXKCHUS IEPUMETPOB, IUIOMIAIeH 1 00HEMOB
reoMeTpuueckux (Guryp; 7) yMeHue MpUMEHSTh H3yUYeHHBIE TIOHSATHS, PE3yIbTAThI, METOIBI JIJIsI
perieHus 3a/1a4 MPaKTUYECKOTO XapaKkTepa v 3a7a4d U3 CMEKHBIX JUCIUIUIMH C UCIIOIH30BaHUEM
MPU HEOOXOIUMOCTH CITPABOYHBIX MAaTEPHATIOB, KATBKYJISITOPA, KOMITbIOTEpA

COJEP)KAHUE KYPCA

Harnsnnas reomerpust. Harmsiiable npeacTaBieHus: 0 IPOCTPaHCTBEHHBIX (pUrypax: Kyo,
napajiesienune, npusmMa, nupamuaa, map, chepa, Konyc, nuiauHap. Mzo0paxenue
MpOCTpaHCTBeHHBIX Guryp. [Ipumepsl cedenuii. Muororpanauku. [IpaBuibHbIE
MHOTOrpaHHUKU. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, HWIMHIPA U KOHYca. [lonaTue
00bEMa; enuHUIBl 00bEMa. OOBEM IPAMOYTOJIBHOTO Napajuieenunena, kyoa. I'eomerpuueckue
¢urypsl. [Ipsimeie u yriasl. Todka, mpsiMasi, TWIOCKOCTh. OTpe30K, ayd. Yroa. Buasl yrios.
Beprukanbusle u cMexHbIE yribl. buccekrpuca yria. [lapamiensasie 1 nepeceKaronmecs
npsmsle. [leprnenukynsapusle npsMbie. TeopeMbl 0 mapauIeIbHOCTH U IEPIICHAUKYIIAPHOCTH
npsmseIx. [lepnenaukynsp u HakJI0OHHAsA K NpsiMol. CepelMHHBIN NEPIEHANKYIIAP K OTPE3KY.
I'eomerpuueckoe Mecto Touek. CBOICTBAa OUCCEKTPUCHI YIila U CEPEJUHHOTO MEPIEeHAUKYIIIpa K
otpe3ky. TpeyronasHuk. BeicoTa, Meanana, GuccekTpuca, CpeHss JIMHUS TPEYroJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKU; CBOMCTBA M IPU3HAKH PABHOOEPEHHOTO
TpeyrojpHuka. IIpusHaku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyroybHUKa.
CooTHoLIEHN MEX Ay CTOPOHAMU U YIJlaMH TpeyroJibHuKa. CymMMa yIiloB TPEyroJIbHHKA.
Buemnue yrasl Tpeyronpnuka. Teopema daneca. I[lono6ue tpeyronsHukos. [Tpu3Haku noaoous
TpeyrosubHukoB. Teopema [Tugaropa. Cunyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO yria
IIPSIMOYT'OJIBHOTO TpeyroyibHUKa 1 yrioB oT 0 1o 180°; mpuBeneHune k octpomy yriy. Pemenue
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYIIHI,
CBSI3BIBAIOIIME CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC OJJHOTO U TOTO XK€ yria. Pemenne
TPEYTrOJIBbHUKOB: TEOPEMA KOCHHYCOB U TEOPEMA CUHYCOB. 3aMeUaTelIbHbIE TOUKH TPEYTOJIbHUKA.
UYerslpéxyroybHuk. [lapamnenorpamm, ero cBOMCTBA U Ipu3HaKku. [IpAMOyroJIbHUK, KBaapar,
poMO, ux cBoiicTBa M Mpu3Haku. Tpanenus, cpeanss JUHUSA Tpaneuud. MHOrOyrojabHHUK.
Brinykiibie MHOroyronbHUKU. CyMMa yIyioB BBITYKJIOIO MHOTOYToJIbHUKA. [IpaBuibHbIE



MHOTOYIroJIbHUKU. OKpyx)HOCTb U Kpyr. [lyra, xopaa. Cektop, cermeHT. LleHTpanbHbli yroi,
BIIMCAHHBINA YroJ, BEJIMYMHA BIIMCAHHOTO yIila. B3auMHOE pacnosiokeHue npssMon 1
OKPYXHOCTH, IBYX OKpYyKXHOCTeH. KacaTenbHas u cexyas K OKpyKHOCTH, UX CBOUCTBA.
BrnicanHble ¥ ONMCaHHBIE MHOTOYTOJIBHUKH. OKpPYXHOCTb, BIIUCAHHAS B TPEYIOJIbHUK, U
OKPYXKHOCTb, OIIMCaHHasl OKOJIO TPEYTOJbHUKA. BriMCaHHbIE ¥ ONMCAHHBIE OKPYKHOCTH
MPaBUILHOTO MHOTOYTOJIbHUKA. | 'eoMeTprudeckue npeodpasoBanusi. [lonsaTue o paBeHCTBE
¢uryp. IloHsTHE O IBMXKEHUH: OCEBAs U IIEHTPAJIbHAS CUMMETPHH, TTapaJICITBHBIN IEPEHOC,
noBopoT. [lorsrue o mogobun ¢puryp u romoreTnu. [locTpoeHus ¢ MOMOIIBIO TUPKYJIIS U
nuHeiiku. OCHOBHBIE 3314 Ha [IOCTPOEHUE: JIEIEHNE OTPE3Ka M0MojaM; IOCTPOEHHUE Yria,
PABHOIO JaHHOMY; IIOCTPOEHHUE TPEYTrOJIbHUKA 110 TPEM CTOPOHAM; IIOCTPOECHUE
MEPIEeHIUKYIIApa K IPSIMOii; TOCTPOEHHE OMCCEKTPUCHI yIJia; JIeJIEHHE OTPe3Ka Ha N PaBHBIX
yacTeil. Penienue 3a1a4 Ha BBIYMCIIEHUE, T0KA3aTEIBCTBO U IIOCTPOCHUE C UCIIOIb30BAHNEM
CBOMCTB U3y4eHHBbIX puryp. M3mepenue reomerpuueckux BennuuH. [[nuna orpeska. PaccrosiHue
OT TOYKH JI0 pAMOM. PaccTosiHue Mexay napajieabHbIMU OpsiMbIMA. [lepumerp
MHOT'OYTOJIbHHKA. [[JTMHA OKPYKHOCTH, YMCJIO T; JJIMHA YT OKPYKHOCTH. I 'pagycHas mepa
yIJIa, COOTBETCTBUE MEXY BEIUYMHOMN LIEHTPAIBHOTO yIJIa U IJTMHOM TYTH OKPYKHOCTH.
[TonsTre muomaau miaockux ¢uryp. PaBHococrapneHHbie U paBHOBeNHKUE GUrypsl. [lnomas
npsMoyroJsibHUKa. [lmomaam nmapamienorpamma, TpeyrojabHuKa U Tpanennu. Ilnomans
MHOTOyroJibHuKa. [nomane kpyra u miomans cekropa. CoOTHOMIEHNE MEXY IIIOMA MU
no06HbIX (puryp. Pemienue 3aau Ha BRIYUCIIEHUE U I0KA3aTEIbCTBO C UCIOJIb30BAaHUEM
n3ydeHHbIX popmyn. Koopaunaatel. YpaBHeHue npsimoii. KoopauHaTel cepeiiHbl OTpe3Ka.
@opMmyIa pacCTOSTHUSA MEXKYy IBYMSI TOUYKAMHU INIOCKOCTH. Y paBHEHUE OKPYKHOCTH. BEKTOPBI.
JlmuHa (Momyns) BekTopa. PaBeHcTBO BekTopoB. KoumnHeapubie BekTopbl. KoopanHath
BEKTOpPA. YMHOKEHUE BEKTOpA Ha YHUCIIO0, CyMMa BEKTOPOB, Pa3I0KEHHUE BEKTOPA MO IBYM
HEKOJIJTMHEApHbIM BeKkTOopaM. CKalsipHOE MPOU3BEAECHUE BEKTOPOB. TEOpETUKO-MHOKECTBEHHBIE
MOHATHSA. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJaHNE MHOKECTB IIEPEUNCICHUEM 3JIEMEHTOB,
XapakTepucTuueckuM cBoiictBoM. [lonMuoxkecTB0. OOBbeIMHEHNE U TTEpECEUECHUE MHOXKECTB.
OneMeHThI Joruku. Onpeaenenne. AKCHOMBI U TeopeMsl. Jloka3aTenbcTBo. [JJokazarenbcTBo OT
npoTtuBHOTO. Teopema, oOpaTHas ganHou. [Ipumep u korTpripumep. [lonsTre o
PaBHOCHJILHOCTH, CJIEIOBaHHUH, YIIOTPEOICHHUE JOTHUYECKUX CBSA30K €CIH ..., TO ..., B TOM H
TOJIBKO B TOM CJIy4ae, JOTUYECKHE CBA3KHU U, WIH. ['eomeTpust B uctopuueckom pasButuu. Ot
3emuiemepus k reo Metpui. [ludarop u ero mkoina. danec. Apxumen. [loctpoeHune npaBUIbHBIX
MHOTOYroJIbHUKOB. Tpucekuus yrina. KBanparypa kpyra. Y nsoenue ky6a. Mcropus uncna m.
3onotoe ceuenue. «Hauana» EBkinuaa. JI. Ditnep. H. W. Jlo6aueBckuii. Mctopus nsaToro
nocTtynara. M300peTeHue MeTo1a KOOpAMHAT, TIO3BOJIAIONIETO EPEBOAUTh FEOMETPHUECKUE
00BeKThI Ha s13bIK anredpsl. P. lexapt u 1. ®depma. [Ipumepsl pa3nuuHbIX CUCTEM KOOPIUHAT Ha
MJIOCKOCTH.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA TEOMETPUU B 7—38
KJIACCAX

Harnsanas reomerpust YueHUK HayduTcs: 1) pacro3HaBaTh Ha YepTexax, pUCyHKaX, MOJEIAX U
B OKpY’KaroIlleM MHUpE TIOCKHE U MPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUTYPBI; 2)
pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJILHOTO Mapauieenurnena, MpaBuiIbHON MUpaMu/Ib,
LHWIMHAPA U KOHYCa; 3) ONpeAessTh 10 JMHEHHBIM pa3MepaM pa3BEPTKU (GUTypHI JIMHEHHbIE
pasmepsl caMoii GUTypsl B HA000POT; 4) BEIUUCIIATH 00BEM MPSAMOYTOJILHOTO MapaliesIenune ia.



VY4eHUK TOJIYYUT BO3MOKHOCTB: 5) BBIUUCIATH 00BEMBI ITPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢buryp, CoCTaBICHHBIX U3 IPSIMOYTOJIbHBIX MTapaJUICIICTIUIICA0B; 6) YIIIyOUTh U Pa3BUTh
MIPEJCTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax; 7) MPUMEHATH TOHSATHE
Pa3BEPTKHU IS BBITIOJIHEHHS MTPAKTUYECKUX pacuéToB. [ 'eomerpruyeckue Gurypsl Y4eHuk
Hay4yuTcs: 1) NOJIb30BaThCS SA3bIKOM F€OMETPUH JIJIsl ONMCAHUS IPEMETOB OKPYKAIOIIEro MUpa
Y UX B3aHMMHOTO PACIIOJIOKEHUS; 2) paclio3HaBaTh U M300paXkaTh HA YEPTEKaX U PUCYHKAX T€0
MeTpuieckue GUrypsl U uxX KOH(pUrypaum; 3) HaXOAUTh 3HAYCHUS UTHH JIMHEHHBIX 2JIEMEHTOB
Gburyp ¥ UX OTHOLICHUS, TPaayCHYI0 Mepy yrioB oT 0 mo 180°, mpuMeHsist onpeaeneHus,
CBOMCTBA U MPU3HAKHU (UTYP U UX FIEMEHTOB, OTHOIIEHUS (HUryp (paBeHCTBO, Mo00ue,
CUMMETPUH, IOBOPOT, MapajliebHbIN epeHoc); 4) onepupoBaTh ¢ HAYaIbHBIMU OHATUAMU
TPUTOHOMETPHH U BBITIOJHATE AJIEMEHTapHbIE ONepaluy HajJ (PyHKIUSAMU YIJIOB; 5) pemarb
3aJlauM Ha J0Ka3aTesIbCTBO, ONUPAsACh Ha U3yYEHHBIE CBOMCTBA (PUTYp U OTHOIIECHUN MEXTY
HUMU U IPUMEHSS U3y4€H Hble METO/Ibl JI0KA3aTeNbCTB; 6) pelIaTh HECI0KHbIE 33/1a4i Ha
MIOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBbI IOCTPOEHHUS C TIOMOIIIBIO LIUPKYJIS U JTMHEUKH; 7)
pemarh NpocTelne IIaHUMETPUUECKUE 3aJa4l B IPOCTPAHCTBE. YUEHUK MOITYUUT
BO3MOXHOCTB: 8) OBJIaJIETh METOAAMHU PEILICHNUs 3a7a4 Ha BBIUYMCIICHUS U I0Ka3aTeNbCTRA!
METO0/IOM OT IPOTHUBHOTO, METOJIOM MOA00MS, METOI0OM Mepedopa BapHaHTOB U METOJAOM
reOMETPUYECKUX MECT TOUEK; 9) MPHOOPECTH ONBIT MPUMEHEHHS aNre0OpanyecKoro u
TPUTOHOMETPHYECKOIO anmnapara 1 ujei ABMKEHUS IPU pellieHnu TeoMeTprudeckux 3aaad; 10)
OBJIAJIETh TPAAUIIMOHHON CXEMOH pelIeHHs 3a/1a4 Ha MOCTPOSHHE C TIOMOIIIbIO IIUPKYIIS U
JMHEWKH: aHAJIN3, IOCTPOCHUE, T0KAa3aTEIbCTBO U HcceAoBanue; 1 1) HayduThes pemaTh 3a1auu
Ha MOCTPOCHUE METOJ0M I'€OMETPUUECKOT0 MECTa TOYEK U METOI0M T0100us; 12) mpruobOpecTu
OTIBIT MCCIIEI0BAHUS CBOICTB INIAHUMETPUYECKUX (DUTYpP C TOMOIIBIO KOMITBIOTEPHBIX
nporpamM; 13) mproOpecTH OmbIT BBHITIOJHEHHS IIPOEKTOB 10 TeMaM: «I eomeTpudeckue
npeoOpa3oBaHusl Ha TUIOCKOCTHY, «IlocTpoenne oTpe3koB o Gopmyne». M3mepenue
reOMETPUYECKUX BEJIMYMH. YUSHHUK HayduTCs: 1) UCIOIb30BaTh CBONCTBA U3MEPEHHUS JUINH,
IJIOIIAJIEH U YIVIOB IIPH PELICHUH 3a/1a4 Ha HAXO0XACHHUE JIMHBI OTPE3Ka, IJIMHbBI OKPY)KHOCTH,
JUIMHBI IyTU OKPY>KHOCTH, TPalyCHON MepbI YIiia; 2) BEIYUCIATH AJTUHBI JUHEWHBIX JIEMEHTOB
Gburyp 1 Ux yripl, KCHOJIb3Ys GOPMYIIBI JUIMHBI OKPYKHOCTH U JUTUHBI JIyTH OKPYKHOCTH,
dbopmyel momanei Guryp; 3) BEIYUCIATH MIIOMIAAN TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB,
napajuieIorpaMMOB, Tpareuuid, KpyroB U CEKTOPOB; 4) BEIUUCIATH JUIMHY OKPY>KHOCTH, [UTUHY
IYT'H OKPYKHOCTH; 5) peniath 3a/1aui Ha J0Ka3aTeIbCTBO C UCHOJIb30BaHUuEM (HOPMYI ITHHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, hopMy Tuiomianei ¢puryp; 6) pemars NpakTUYECKUE
3a/laud, CBSI3aHHbBIE C HAXOXKJCHHEM F€OMETPHUYECKUX BEIMYMH (MCIOJIB3Ys MpU HE0OX0MMOCTH
CIPAaBOYHHUKHU U TEXHHUUYECKUE CPEJICTBA). YUYCHHUK MOIYIUT BO3MOXKHOCTD: 7) BHIYUCISATh
wioniaau GUryp, COCTaBICHHBIX U3 IBYX WK 00Jee MPSIMOYTOJIbHUKOB, MApaIeIOrPaMMOB,
TPEYrOJBHUKOB, KPYTa U CEKTOPA; 8) BBIYUCIATH IUIOMAAH MHOTOYIOJIbHUKOB, UCIIOJIb3Ys
OTHOILIEHHSI PABHOBEJIIMKOCTH U PAaBHOCOCTABJICHHOCTH; 9) MPHOOPECTH OIBIT IPUMEHEHHUS
anreOpandeckoro ¥ TPUrOHOMETPHUYECKOTO ammapara U UJIei IBH)KEHUS IPU peIIeHUH 3a]1a4 Ha
BBIUMCIIEHHUE TJI0IIaIeil MHOTOYrosIbHUKOB. KoopanHaTel. YueHuk HayduTcs: 1) BRIYUCIATD
JUINHY OTPE3Ka [0 KOOpAMHATaM €ro KOHIIOB; BBIUMCIIATE KOOPAUHATHI CEPEAUHBI OTPE3KA; 2)
HCI0JIb30BAaTh KOOPAWHATHBIN METOA JUIsl U3YYE€HHUSI CBOMCTB IPSIMBIX U OKPY)KHOCTEHN. YUEHUK
MIOJIYYUT BO3MOKHOCTB: 3) OBJIAZIETh KOOPAMHATHBIM METOJIOM PEIIECHUS 33]1a4 Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO; 4) MPUOOPECTH OIBIT UCTIOIBb30BaHMS KOMITBIOTEPHBIX ITPOTPaMM JUIs aHAIIN3a
YaCTHBIX CITY4aeB B3aMMHOTO PACIIOJIOKEHHSI OKPY>KHOCTEH U MPSIMBIX; 5) MPUOOPECTH OTBIT
BBITNIOJIHEHUS IIPOEKTOB Ha TeMy «lIprMeHeHne KoOpAMHATHOTO METOA NIPU PELICHUH 3a/1a4 Ha



BBIYMCIIEHUE U JJOKA3aTeNIbCTBOY». BekTopsl YueHuk HayuuTcs: 1) onepupoBaTh ¢ BEKTOpaMHU:
HAaxOJIUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX T€OMETPUUYECKU, HAXOIUTh BEKTOP,
PaBHBIN IPOU3BEACHHUIO 3a/IaHHOTO BEKTOPA HA YUCIIO; 2) HAXOAUTD Ul BEKTOPOB, 33 JaHHBIX
KOOpJMHATaAMM: JUIMHY BEKTOPa, KOOPAUHATHI CyMMBI U Pa3HOCTH JIBYX U 00Jie€ BEKTOPOB,
KOOpPJMHATHI IPOU3BEICHUS BEKTOPA HA YUCIIO, IPUMEHSS IIPU HEOOXOIUMOCTH COUYETATEbHBIMH,
[IEPEMECTUTENbHBINA U paCIPEICIIUTEIbHBIN 3aKOHBI; 3) BBIYUCIIATH CKAISPHOE IPOU3BEACHHE
BEKTOPOB, HAXOIUTh YIrOJ MEXKY BEKTOPAaMH, YCTAHABJIMBATh NEPIEHANKYIAPHOCTD IIPSIMBIX.
VY4eHUK MOJYyYUT BO3MOXKHOCTB: 4) OBJIaJIETh BEKTOPHBIM METOJIOM JIJISl PELIEHMS 3a/1a4 Ha
BBIYMCIICHUE U JOKA3aTeJIbCTBO; 5) MPUOOPECTH OIBIT BBHIIIOJHEHHS IPOEKTOB HA TEMY
«IIprMeHeHre BEKTOPHOTO METO/1a TP PEILIEHNH 33/]1a4 Ha BBIYHUCICHHUE U JJOKA3aTEIbCTBOY.

B pezynemame u3yuenus oannozo Kypca odyuaioujueca 9 knacca 001x3#CHbl ymems/3Hamsy u
NPUMEHAMD 6 NPAKMUYECKOU 0eAmeNbHOCU:

e3HaTh ONpEJIENICHNUs BEKTOpa M pPaBHBIX BEKTOPOB; M300pakaTh W 0003HA4YaTh BEKTOPHI,
OTKJIaJIIBaTh OT IaHHOW TOYKH BEKTOP, PaBHBIM JaHHOMY; YMETh peliaTh 3aJauu.

e YMeTh OOBSICHUTH, KaK OIpeAessieTcsl cymMMa JABYX M 0oJjiee BEKTOPOB; 3HATH 3aKOHBI
CIIOEHHSI BEKTOPOB, OINpEIENIEHUE PAa3HOCTH JBYX BEKTOPOB; 3HATh, KAaKOMH BEKTOP
Ha3bIBAETCS MPOTHUBOIOJIOKHBIM JAHHOMY; YMETh CTPOUTHh CYMMY JBYX U 0oJjiee JaHHBIX
BEKTOPOB, IMOJIb3YACh MpaBUJIAMH TPEYroJIbHHMKA, MapajjieiorpaMMa, MHOTOYTOJIbHHKA,
CTPOUTH PAa3HOCTh JIBYX JAHHBIX BEKTOPOB; YMETh PEIIaTh 3a/IauH.

e3HaTh, KakoOW BEKTOp Ha3bIBAe€TCS IPOM3BEIEHHMEM BEKTOpa Ha YHCJIO; YMETh
(dbopMynupoBaTh CBOWCTBA YMHOXKEHHS BEKTOpa Ha YHCIO; 3HAaTh, KAaKOW OTpE30K
Ha3bIBAETCS CpeHEN TUHHEH Tpameuuu; yMeTb (GOpMyIupoBaTh U JOKa3bIBATh TEOPEMY
0 cpe/Hel JIMHHUU Tparelyy; yMeTh peliaTh 3a/1a4H.

e 3HaTh (GOPMYIUPOBKHU U JI0KA3aTEIHCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOPaxX U TEOPEMBI O
pa3ioKEeHUU BEKTOpa MO JBYM HEKOJIMHEapHbIM BEKTOpaM, MpaBuiia ACHCTBHM Hal
BEKTOpaMH C 33JJaHHBIMU KOOPJIUHATAMU; YMETh PEIIaTh 3aJauu.

e 3HaTh U YMETh BBIBOJUTH (POPMYJIbI KOOPAMHAT BEKTOpA Yepe3 KOOPAMHATHI €ro KOHIA U
Hayaja, KOOpIUHAT CepeAMHbI OTpe3Ka, JJIUHBI BEKTOpa U PACCTOSHUS MEXKIY IBYMS
TOYKaMH; YMETh peIIaTh 3aJa4u.

¢ 3HaTh U YMETh BBIBOJIUTH YPaBHEHUSI OKPYKHOCTHU U MPSIMON; YMETh CTPOUTH OKPYKHOCTH
U TpsIMble, 33/IaHHbIC YPaBHEHUSMHU; YMETh PEIIaTh 3a/1a4H.

e 3HaTh, KaK BBOJSTCS CUHYC, KOCUHYC M TaHTeHC yriioB ot 0° mo 180° ymeTh n0Ka3bIBaTh
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO; 3HATh (OPMYNbl [ BBIUYUCICHUS
KOOpJIMHAT TOYKHU; YMETh pellaTh 3aJauu.

e3HaTh U yMETh JOKa3blBaTh TEOPEMY O IUIOLIAM TPEYrOJbHUKA, TEOPEMbl CHHYCOB H
KOCHHYCOB; YMETh pellaTh 3a/1a4H.

e YMeTh OOBSICHHUTH, YTO TAKO€ YTOJ MEXIY BEKTOPaMHU; 3HATh OIMpEEICHHE CKaISIPHOTO
MPOU3BEACHHUS BEKTOPOB, YCIOBUE MEPHEHAUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB,
BBIPAKEHUE CKAJSPHOTO MPOU3BEACHUSA B KOOPAMHATAX M €r0 CBOMCTBA; YMETh pelIaTh
3a/1a4H.

e 3HaTh ONpEEIECHUE NTPAaBUIBHOIO MHOTOYTOJIbHUKA; 3HAaTh U YMETh JOKa3blBaTh TEOPEMBI
00 OKPY)XHOCTH, ONMCAHHOW OKOJIO MPaBUIBHOTO MHOTIOYIOJIbHHKA, M OKPYXHOCTH,
BIMCAHHON B MPaBUJIbHBIA MHOTOYTOJBHMK; 3HATh (OPMYJbI Ui BBIYMCICHUS YTIIa,
IUIONIAIM U CTOPOHBI NPABUJIBHOIO MHOTOYIOJIBHHKA M paguyca BIIMCAaHHON B HEro
OKPY’KHOCTH; YMETb UX BBIBECTH U IPUMEHSATH [P PELICHUN 3a/a4.

e 3HaTh (OPMYIBI AJTUHBI OKPYXKHOCTH U JYI'M OKPY)KHOCTH, IUIOIIAAN KPYra U KPyroBOTo
CEKTOpa; yMETh IPUMEHSTh UX MPU PELICHUU 3a/1a4.

e YMeTh OOBSICHUTB, YTO TaKOE OTOOpaKeHHE TUNIOCKOCTH Ha ce0s; 3HATh ONpeiesieHre



JBUKAHUS TUIOCKOCTH; YMETh JOKa3blBaTh, YTO OCEBas W IEHTPaJIbHAs CHUMMETPUHU
SIBJISTFOTCSI IBMOKCHHMSIMM U YTO TIPHU JBFDKCHUH OTPE30K OTOOpa)kaeTcss Ha OTPE30K, a
TPEYTOJBHUK — HAa PABHBINA €My TPEYTOJIbHUK; YMETh PEIIaTh 3a1a4u.

e YMETh OOBSICHHTH, YTO TaKOE€ MapaJICIbHBIA TMEPEeHOC W IMOBOPOT; JOKA3bIBATh, YTO
MapajuIeNbHBI TIEPEHOC U MOBOPOT SBJISIOTCS JBMKCHHUSIMH TUIOCKOCTH, YMETh PEIIaTh
3a/1a4H.

elIMeTh TPENCTABIICHUS O TMPOCTCUIINX MHOTOTPAHHHMKAX, TeJIaX M IOBEPXHOCTIX B
MPOCTPAHCTBE; 3HATH (DOPMYIIBI ISl BEIYHUCIICHUS TUIONIAICH MOBEPXHOCTEH M 00BEMOB
TeNl.

Pabouas npepamma opuenmuposana na ucnoavzoeanue YMK JI. C. Amanacana u op.

1. 'eomerpus: 7—9 ki. / JI. C. AranacsiH, B. @. byry3os, C. b. Kagommes u np. — M.:

[Tpoceemenue, 2014.

2. I'eomerpust: pabouas terpanp: 7 k. / JI. C. Aranacsn, B. @. byrysos, 0. A. 'maskos, 1. U.

KOmuna. — M.: IIpocse mie mHue, 2004—2011.

3. 'eomerpust: pabouas terpanp: 8 k. / JI. C. Aranacsn, B. @. byrysos, 0. A. 'maskos, 1. U.

KOmuna. — M.: [Ipocse menne, 2004—2011.

4. 'eomerpus: pabouas terpaapb: 9 k. / JI. C. Atanacss, B. @. byry3os, 0. A. I'nazkos, U. U.

KOmuna. — M.: IIpocse menne, 2004—2011.

5. 3uB b. I'. 'eomerpus: aunakt. matepuansl: 7 k. / b. I'. 3us, B. M. Meitnep. — M.:

IMpoceemenue, 2004—2011.

6. 3uB b. I'. 'eomerpus: numakt. marepuansl: 8 ki. / b. I'. 3uB, B. M. Meiinep. — M.:

IMpoceemenue, 2006—2011.

7. 3uB b. I'. 'eomerpus: nupakt. matepuansl: 9 ki / b. I'. 3uB. — M.: IIpocsemenue, 2004—

2011.

8. N3yuenue reomerpun B 7, 8, 9 Kiaccax: MeTO. pekoMeHAauu: kKH. A yaurens / J1. C.

AtanacsH, B. @. byry3os, 0. A. I'ma3koB u ap. — M.: IIpocsemnienne, 2003—2011.

9. Mumenko T. M. ['eomeTpusi: Tematudeckue tectol: 7 Ki1. / T. M. Mu menko, A. JI. biuakos.

— M.: Ilpocsemenue, 2008— 2011.

10. Mumenko T. M. I'eomerpus: Temarnueckue TecThl: 8 k1. / T. M. Mumenko, A. JI. bauHkoB.

— M.: Ilpocsemenue, 2008— 2011.

11. Mumenko T. M. I'eomerpusi: Temarnueckue Tectol: 9 k1. / T. M. Mumenko, A. JI. bauHkoB.

— M.: Ilpocsemenue, 2008.

12. T'eomerpus 8 . / A.Jl. Anekcanapos, A.JI. Bepuep, B. U. Peoku 4-¢ uzn. — M: Ilpocserenue,
2017.

13. 'eomerpust. Co0pHUK pabouux mporpamm 7 — 9 Kiaccel: mocoOue Ams yuureneit

obmreo0pazoBarenbHbIX opranusanuii/ coct. T.A. Bypmucrposa. — 2-e u3z. - M.: [IpocBemnienue,
2014



AHHOmMayua K padouum npozpammam no Kypcy anzeopvl u Hauana

MamemamuuecKkoz2o anaiu3id.

Pabouas mporpamma 1o Kypcey «Anredpa v Hadajga MaTeMaTUYecKoro anamu3ay s 10-
11 xmaccoB cocraBieHa Ha OCHOBE (eliepalbHOT0 KOMIIOHEHTa [ 0cy1apcTBEHHOTO cTaHAapTa
cpenHero (moHOTro) o01ero oopazoBanus U TpedboBanusMu [IpuMepHO 00pa3oBaTEILHOM
MPOrpaMMBbI CpeJIHEero 00Iero oopa3oBaHus
N3yuenne maremMaTrkil Ha 6a30BOM YPOBHE CPEIHETO (TIOJIHOTO) OOIIIEr0 00pa30BaHKs HAMPABICHO Ha
JIOCTYDKEHUE CIICAYIOLX Y eJ1 el 5
(opMupOBaHKE TPECTABIICHNI O MaTEMAaTHKE KaK YHUBEPCATHHOM SI3bIKE HAYKH, CPEJICTBE
MO/JICTIMPOBAHUS SBJICHUH U MPOLIECCOB, 00 UESIX U METOJaX MaTEMaTHKH;
Pa3BUTHE JIOTUUECKOTO MBIILICHHS, IPOCTPAHCTBEHHOTO BOOOPKEHNS, aJITOPUTMHYECKOM
KYJbTYPbl, KPUTUYHOCTH MBIIIUIEHHS HA YPOBHE, HEOOXOMMOM JUTst Oyayiied mpogeccuoHanbHOM
NeATeNIbHOCTH, a TaKkkKe TOCIeIyIomero OOydeHHMs B BBICHICH  MIKOJE,
OBJIAICHHE MATEMATIHYSCKUMH 3HAHMSIMU M YMEHHSIME, HEOOXO/IMMBIMU B TIOBCETHEBHOM KHU3HU, JUIS
M3yYeHHs IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUTUIMH Ha 0a30BOM YPOBHE, JUIS IOJTYICHUS
00pa3zoBaHus B 001aCTIX, HE TPEOYIOMINX YrITyOJIeHHON MaTeMaTuIeCKON OITOTOBKY;
BOCIIMTaHUE CPEJICTBAMU MaTEMATHKH KYJIbTYPbI INYHOCTH, ITOHUMAHUS 3HAYMMOCTH MaTEeMaTHKA
IUTsl HAYYHO-TEXHUYECKOTO TIPOTPecca, OTHOIICHHUS K MATEMATHKE KaK K YaCTH OOIIEYeIOBEUECKON
KYJIBTYpPbI Yepe3 3HaKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMAaTHKH, SBOJTIOIIMEH MaTEMaTHYECKIX
1791 (S)7 8

3aoauu :

CUCTEMAaTH3aIl¥s CBEJICHUH 0 drciiax; (GOpMHpPOBAHUE MPEACTABICHUH O PACITUPEHUN YHCIOBBIX
MHO’KECTB KaK CIIoco0e MOCTPOCHHUSI HOBOIO MaTeMaTHYECKOTO ariapata JijIsl PEIIeHHs 3a1a4
OKPY)KAOIIIEr0 MUPa ¥ BHYTPEHHUX 3aJ1a4 MAaTEeMAaTHKH;

Pa3BHUTHE U COBEPIICHCTBOBAHNE TEXHUKH aIreOpanvecKux npeoOpa3oBaHni, BEIYUCICHUN,
pelICHHs YpaBHEHUH, HEPABEHCTB, CHCTEM;

CUCTEMAaTH3aIl¥s U PaCcIIMPEHHUE CBEJICHUH O (DYHKIIMSIX, COBEPIIICHCTBOBAHNE TpadUICCKIX
YMEHHI; 3HAKOMCTBO ¢ OCHOBHBIMH HJICSIMU M METOIaMH MaTEMaTHYECKOTO aHaJIM3a B 00beMe,
MTO3BOJISIFOIIIEM HCCIIEIOBATh 3JIEMEHTapHbIe (DYHKIIMU U peliaTh MPOCTEHIIIIE TEOMETPHUCCKHE,
(bu3HUYecKre U Apyrue NpuKIaIHbIC 3a1a4u;

pa3BHUTHE MPEJICTABICHUIA O BEPOSTHOCTHO-CTATUCTHUCCKUX 3aKOHOMEPHOCTSX B OKPY)KAIOIIEM
MHpE;

COBEPIICHCTBOBAHNE MAaTEMATHUECKOTO Pa3BUTHS JI0 YPOBHS, TO3BOJISIOIIETO CBOOOTHO
MPUMEHSTHh H3yYCHHBIC (hPaKThl K METOJIbI TP PEIICHUH 3aJ1a4 U3 Pa3IUYHbIX Pa3/IeioB Kypca, a
TAKXKe MCIOJB30BAaTh UX B HECTAHAAPTHBIX CHUTYyaIUsX;

(hopMHpOBaHKE CITIOCOOHOCTH CTPOMTD U UCCIICAOBAThH MPOCTEHIIIME MaTEMATHUECKUE MOICITH
MIPU PELICHUU TPUKIIAIHBIX 3aJ1a4, 33724 U3 CMEXKHBIX JTUCIHUILINH, yriIyOlIeHne 3HaHuii 00
OCOOCHHOCTSIX MPUMCHEHHSI MATEMAaTHYECKUX METOJIOB K MCCJICIOBAHHUIO ITPOIIECCOB U SBJICHUI
B IIPUPOJIC U OOIICCTBE.

Mecmo npeomema ¢ 6a3ucHOM yueOHOM naane
Cornacno ®deznepanbHOMy 6a3MCHOMY Y4eOHOMY IJIaHy sl 00pa30BaTEIbHBIX YUPEXKICHUIH
Poccuiickoit @enepanuu 11 00643aTeIbHOTO U3YUEHUS anreOphl 1 HauaJl MaTeMaTHYeCKOTo
aHaJM3a Ha JTarne cpeanero oodmero oopazosanus (10-11 kmacesr) orBoauTcs He MeHee 170
4acoB M3 pacyeTa S yaca B HEJIeI0 Ha 6a30BOM YpOBHE M3ydeHUs 6 yaca B HEJEII0 Ha
po(UIBHOM YPOBHE U3yUEHUS
Pabouyas mporpaMma KOHKPETU3UPYET COJepKaHNe MPEAMETHBIX TeEM 00pa30BaTeIbHOTO
CTaHJapTa U Aa€T pacrpeseieHne yueOHbIX YacoB 10 pasjiesiaM Kypca.
VYpoBeHb MOArOTOBKH — 0a30BBIN Ha M3yYeHHE areOpbl M HaYajl MaTeMaTHYeCKOro aHajiu3a B
10- 11 xmaccax otBoautcs o 102 4 (3 yaca B HeZIeMI0) ; YPOBEHb MOATOTOBKH — MPO(GUITBHBIN
: 136 4 (4 yaca B HEZCIIO).



ITnanupyemoie pe3ynromamasl 0c60eHUsA yYUeOHO20 npeomema.

Pesynbrartel 00y4eHust npezicTaBieHbl B TpeOoBaHMSX K YPOBHIO TTOJTOTOBKH M 33/1al0T CUCTEMY
UTOTOBBIX PE3YNIBTAaTOB 00yUeHHs, KOTOPBIX JOJDKHBI JJOCTUYb BCE yJallecs, okaHuuBatomue 11 xiacc,
U JIOCTIKEHNE KOTOPBIX SIBIIIETCS 00S13aTEIIbHBIM YCIIOBUEM MOJIOKUTEIIBHOM aTTeCTalH BBITYCKHHKA.
O1H TpeOOBaHMs CTPYKTYPUPOBAHBI 110 TPEM KOMIIOHEHTaM: 3HaTh, YMETh, HCHIOJIb30BATh
NPHOOPETEHHBIE 3HAHKS 1 YMEHHS B TIPAKTHYECKOH ICITETIFHOCTH U TIOBCETHEBHOM YKH3HH.

TpebdoBaHus K YPOBHIO MOJATOTOBKH BBHIMTYCKHUKOB.

3HAaTL/MOHUMATD

3HAUCHUE MAaTEeMATUYCCKOW HAYKH JIJIS PEIICHHS 3a/1a4, BOZHUKAIOIINX B TCOPUH U TIPAKTHKE;
ITUPOTY ¥ OTPAHUYCHHOCTh IPUMEHEHUS MATEMATHICCKIUX METOJIOB K aHAIM3Y M HCCIICI0BAHUIO
MIPOIIECCOB | SIBJICHUH B TIPUPOJIC M OOIIECTBE;

CYIIECTBO MOHATHS MAaTEMaTHIECKOTO JIOKA3aTeIbCTBA; MPUBOJIUTH IPUMEPHI JOKA3aTEIIbCTB;
UJICH PACITMPEHUS YUCIOBBIX MHOXKECTB KaK CII0c00a MOCTPOCHUS HOBOTO MaTEeMAaTHYECKOTO
ammapara Jiisl pelieHus MPaKTUYSCKUX 3a/1a4 U BHYTPEHHUX 33]1a4 MAaTeMAaTHKH;

3HAUEHUE WJICH, METOJIOB U PE3Y/IHTATOB AITreOphl I MATEMAaTUIECKOTO aHAIHM3A JIJIS TIOCTPOCHUS
MOJIeJIeH peabHBIX MPOIIECCOB U CHTYAIIHIA,

KaK MCIIOJIB3YIOTCS MaTeMaTHIeckue GopMyJIbl, ypaBHEHUS U HEPABEHCTBA; TIPUMEPHI UX
MIPUMEHCHHUSI [T PEIICHUS MaTEeMaTHYSCKUAX M MMPAKTUICCKUX 3a]1a9;

VHHUBEPCATHHBIA XapaKkTep 3aKOHOB JIOTHKA MaTEMaTHUECKUX PACCYKIACHHUH, HX IIPUMEHUMOCTh
B Pa3JIMYHBIX 00JIACTIX YEJIOBEUYCCKOH JESITeILHOCTH;

paznuane TpeOOBaHMH, TPEIBABIAEMBIX K JOKAa3aTEILCTBAM B MAaTEMATHKE, €CTECTBEHHBIX,
COIMAJIHO-9KOHOMHYECKUX M TYMaHUTApHBIX HayKaX, Ha MPAKTHKE;

POJIb aKCHOMATHKHU B MAaTEMATHKE; BO3MOXXHOCTh TIOCTPOCHHUS MAaTEMAaTHYECKUX TCOPUN Ha
aKCHOMaTHYECKON OCHOBE; 3HAYCHUE aKCHOMATHKH JIUISL IPYrUX 00JacTel 3HAHMS U IS
MIPAKTHKH;

BEPOSTHOCTHBINA XapaKkTep Pa3IMUHbIX POIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIETO MHUPA.

YMmeTh:

BBITOJTHATH apU(METHUECKHE JICHCTBHUS, COYETasi yCTHBIC M MICEMEHHBIC IPHEMBI, IPIMEHEHHUE
BBIYMCIIMTENBHBIX YCTPOMCTB; HAXOUTh 3HAUYCHHS KOPHS HATYPaJbHON CTETIEHH, CTEIICHH C
palMOHAIBHBIM TTOKa3aTeNeM, Jorapudma, UCIoab3ys MPH HEOOXOIUMOCTH BEIYUCIUTEIbHBIC
YCTpPOICTBA; MMOJIb30BATHCS OLIEHKOW M MIPUKUAKOM ITPU MPAKTUIECKUX pacueTax;

NPUMEHSATH TOHATHSI, CBSI3aHHBIE C JIETMMOCTBIO IIEJIBIX YUCEN, IPU PEIICHUN MaTeMaTHYECKUX
3ajay;

HaXOJUTh KOPHH MHOTOWIECHOB C OJTHOHM IEPEMEHHOM, pacKiIa/IbIBaTh MHOTOYJICHBI Ha
MHOHTEJH;

BBINOJTHATH JICHCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU, TI0JIb30BaThCsl TEOMETPHYECKOM
MHTEpIIpeTaleil KOMILIEKCHBIX YHCEJI, B TPOCTEHIINX CIydasiX HAXOAUTh KOMILJIEKCHBIE KOPHU
ypaBHEHUH C IeHiCTBUTENBHBIMU KO3 duiimeHTamu;

MIPOBOJIUTH MTPE0Opa30BaHUsl YUCIOBBIX U OYKBEHHBIX BBIPAKEHHUH, BKITIOUAIOIINUX CTEMEHH,
panuKansl, JorapudmMbl 1 TPUTOHOMETpHUYECKHE (PYHKIIMH.

Vcnonb30BaTh NpuoOpETEHHBIE 3HAHUS M YMEHUS B MPAKTHUECKOM eATETbHOCTH U
MOBCEJHEBHOM JKU3HU JUIs IPAKTUYECKUX pacueToB Mo (hopmynam, BKIto4as GopMyisl,
coJiepKallue CTeNeH!, paJnuKaibl, Jorapu@Mbl U TPUTOHOMETpHUYECKUE (PYHKIIMU, IPU
HE00X0AMMOCTH HCTIOJIB3YsI CIIPABOYHbIE MAaTEpUAIIbl U TIPOCTEHINNE BIYMCIUTEIbHbIE
YCTPOMCTBA.

Omnpenensats 3HaYeHHe GYHKIIUH 110 3HAUEHUIO apryMEeHTa MPH Pa3IMYHbIX CIIoco0ax 3a1aHus
byHKIHH;

CTPOMTH TpaUKH U3y4eHHBIX (PYHKIMH, BBITOJIHATH IpeoOpa3zoBaHus IrpauKoB;



OTIMCBIBATH N0 TpaduKy u 1Mo GopmyJsie MOBEACHNUE U CBOWCTBA (DYHKIIMIA;

pelaTh ypaBHEHHS, CUCTEMbI YpPaBHEHUH, HEPABEHCTBA, HCIIONb3Yys CBOMCTBA QYHKIUH U UX
rpaduyueckue mpeCcCTaBICHUS;

Hcnonp3oBaTh NpuoOpeTEHHBIE 3HAHUS M YMEHUS B IPAKTHYECKOU NS TeIbHOCTH U
MTOBCETHEBHOM JKU3HU JIJIsl OIIMCAHUS U UCCIICAOBAHUS C TIOMOIIBIO (PYHKIMI peambHbIX
3aBHCHUMOCTEH, MPEICTaBICHHS UX TpadUUeCKH; HHTEPIIPETAUHN IPa(QUKOB peaTbHBIX
IIPOLIECCOB.

Haxonuts cymmy GecKOHEUHO YObIBaIOLIEH T€OMETPUUYECKOM TPOrpeccui;

BBIUMCIIATH POU3BOIHBIE U IEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIUH, IPHUMEHSIS IIPaBUIIa
BBIYMCIICHUS IPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIIONb3YsI CIIPAaBOYHbBIE MATEPUAIIBI;
MCCIIEI0BAaTh (PYHKIIMH U CTPOUTH MX IPa(UKH ¢ TIOMOIIBIO TPOU3BOIHOM,;

pelarh 3a1a4 ¢ IPUMEHEHUEM ypaBHEHHS KacaTelbHOM K rpaguky QpyHKUINN;

pelaTh 3a/1a4 Ha HaX0K/1eHnEe HauOOoJIbIIEro 1 HAMMEHBIIETr0 3Ha4eHNs (QYHKIIMHM Ha OTPE3KE;
BBIYMCIIATH IUIOIA/(b KPUBOJMHEHHON Tpanenuu;

Hcnonb30BaTh NproOpeTEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKOM 1€ATEIbHOCTH U
MTOBCETHEBHOM JKM3HU JUIS PEIICHUS TEOMETPUUECKUX, (PU3NUECKUX, SKOHOMUYECKUX U IPYTHX
MPUKJIAIHBIX 3a7a4, B TOM YHCIIE 3a7ja4 Ha HauOoJIbIIINe U HAUMEHbBIIINE 3HAYCHMUSI C
MIPUMEHEHHUEM aIrapara MaTeMaTu4ecKoro aHajau3a.

Pemats panmonanbHble, IOKa3aTeNlbHbIE U JOrapuMUYecCKUe YpaBHEHHs 1 HEPAaBEHCTBA,
MppalMOHaJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS], UX CUCTEMBI;

JOKa3bIBaTh HECTIOKHBIE HEPABEHCTBA,

pelaTh TeKCTOBBIE 33]a4l ¢ IOMOIIbIO COCTaBJICHHS YpaBHEHUMN, U HEPABEHCTB,
UHTEPIPETUPYS PE3YJIbTAT C YIETOM OTpaHUYEHUI YCIIOBUS 3a]1auH;

n300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHUI 1 HEPABEHCTB C
IOBYMs IEPEMEHHBIMH U UX CUCTEM.

HaXOJUTh NPUOIIKEHHBIE PEILICHHUS YPaBHEHUN U UX CUCTEM, MCIOJIb3Ys I'padMuecKuil METO;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHHEM I'padUUeCKUX PECTaBICHUH,
CBOWCTB (PYHKIIH, TIPOMU3BOTHOM;

Hcnonp3oBaTe NpuoOpEeTEHHBIE 3HAHNS M YMEHUS B IPAKTUYECKOU NESITEIbHOCTH U
IIOBCEIHEBHOM JKM3HU IS IOCTPOEHUS M HUCCIIEN0BAaHUs TPOCTENIINX MATEMATHYECKUX
MOJEIIEN.

Pemare npocreiimme koMOMHATOPHBIE 3314l METOIOM IIepedopa, a TaKkKe ¢ UCIOIb30BAHUEM
U3BECTHBIX (opMyll, TpeyrojabHuka [lackans; Beruuciate ko3dduuuentsr 6uHoma HerotoHa mno
(dbopMmyIe u ¢ UCHOJIb30BaHNUEM TpeyrosbHuKa [lackans;

BBIUUCIIATH B IPOCTEHILNX CllydastX BEPOATHOCTH COOBITHI Ha OCHOBE IOJICYETA YUCIIA UCXO/IOB.
Hcnonb3oBaTh NpuoOpEeTEHHbIE 3HAHNS M YMEHUS B IPAKTUUYECKON NEeSITeIbHOCTH U
IIOBCEIHEBHOM JKM3HM ISl aHAJIN3a PEATIbHBIX YMCIIOBBIX JaHHbIX, IPEICTAaBICHHBIX B BUIE
auarpamm, rpadukoB; s aHanu3a HHGOPMAaLUK CTaATUCTUYECKOTO XapaKTepa.



Cooepicanue npozpammel yuedHoz2o Kypca.

B 10 knacce:
1./leficTBUTENBbHBIE YKCIIA
[Tonsarue neiictBuTensHOTO yKcia. MuoxkectBa uncen. [lepecranoBku. Pazmemenus. Coueranus.
2.PanmonanbHbIe ypaBHEHHUS! M HEPABEHCTBA
Pannonaneubie Boipaskenus. @opmyinbsl OuHoMa HetoToHa. PannonanbHble ypaBHEHUS.
3.Cucrembl palioHAIBHBIX YpaBHEHHH. MeTo1 MHTEpBAJIOB PEIICHHsI HEPABEHCTB.
PanmonansHble HEpaBEHCTBA.
Cucrembl palioOHaIbHBIX HEPABEHCTB. JlejeHre MHOTOUJIEHOB C OCTATKOM.
Anroput™m EBknupga. Teopema besy.
Kopens crenenn n
4 Tloustre ¢pyHkimu u ee rpapuka. Oynkuus y = X". [loHsITHE KOPHS CTEeHH N.
KopHu 4eTHOM 1 HEYETHOM CTETIeHEN.
Apudmernueckuit kopenb. CBoiicTBa kopHel creneHu N. CBoMCTBa KOpHEH cTerneHu N.
5.CTeneHp MoI0KUTETHHOTO YnCiia
[TonsiTHE cTeneHu ¢ palMoHalbHBIM Noka3aTeneM. CBONCTBA CTENEHHU C pallMOHAIBHBIM [T0KA3aTEIEM.
[TonsTre mpexnena nocnenoBareabHOCTH. Yucno €. Crenenp ¢ HppalMOHAIBHBIM ITOKA3aTeNIEM.
[TokazaTenpHas QyHKITHA.
6.Jlorapudmer
[Tonsitue norapudma. ColictBa jgorapudmos. Jlorapupmudeckast GyHKIMSL.
[Ipocreiimume nokazareiabHbIe U JJOTapupMUUECKUE YPaBHEHUS U HEPABEHCTBA
[TokazarenbHble ypaBHeHUs. Jlorapudmudeckie ypaBHEHHUS.
[TokazaTenpHbIC HEpaBeHCTBA. Jlorapudmudeckue HepaBeHCTBA.
7.Cunyc, KOCUHYC yria
AHanu3 KOHTpOJIbHOU paboThl. [lonsTre yrina. Pannannas mepa yria.
Onpenenenne cuHyca U KOCUHYCa yria.
OcHoBHbIE HOPMYITBI IS SIN O U COS 0. APKCUHYC. APKKOCHUHYC.
TaHreHc U KOTaHT€HC yria
Omnpenenenre TaHreHca U KkotanreHca yriaa. OcHOBHBIE (pOpMyIIbI A7 tg o U ctg a.
OcHoBHbIe GhopMyIIbl Ui tg o U ctg o.. APKTaHT€HC U apKKOTaHT€HC.
@OopMyIIbI CIOKEHUS
Kocunyc pasHOCTH 1 KOCUHYC CYMMBI IBYX yriioB. @OpMyIibl 111 JONOJHUTEIBHBIX YII0B
. CMHYC CyMMBI M CUHYC Pa3HOCTH ABYX yrioB. CymMMa U pa3HOCTb CUHYCOB U KOCHHYCOB.
@opMyIibl Ui IBOWHBIX U MMOJOBUHHBIX yriioB. [Ipon3BeaeHre CHHYCOB U KOCHUHYCOB.
@opMyIIbl U1 TAHT€HCOB.
8.Tpuronomerpuueckre (HyHKIIMH YUCIOBOTO apryMeHTa
Oyuknus y = Sin X. OyHkuus y = €0S X. Oynkius y =tg X. OyHkiwms y = ctg X.
9.TpuroHoMeTpuyecKnue ypaBHEHHUSI U HEPABEHCTBA
[IpocTeiinnie TPUrOHOMETPUUECKUE YPABHEHMUS.
VYpaBHeHHUs1, CBOALIMECS K IPOCTEHIIINM 3aMEHON HEU3BECTHOTO
. [IpumMeHeHre 0CHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT [T pEIICHUs YPAaBHEHUH.
OnHOpOIHBIE ypaBHEHUS.
10.DnemMeHThI TEOPUH BEPOSTHOCTEH
TabnuuHoe u rpaduyeckoe npeacTaBieHUe JaHHbIX.
YucaoBble XapaKTepUCTUKU PSJIOB aHHBIX. Tabin4Hoe U rpaguueckoe MpecTaBIeHue JaHHbBIX.
YucaoBble XapaKTepUCTUKU PsJIOB TaHHbBIX. [IoHATHE BEpOATHOCTH COOBITHSI.
CoiicTBa BeposiTHOCTEH. [IpuMeHeHne KOMOMHATOPHBIX (OPMYI ISl BBIYMCICHHUS BEPOSTHOCTH.
®opmyna beprymin. 3akoH OOJIBIINX YHCE.

B 11 knacce:
1. ®ynkuuu u ux rpagpuku
OnemenTapHble ¢pyHKIMU. MccnenoBanue QyHKIMM U TOCTPOCHUE UX IPa(UKOB.



OcHoBHBIE cIOCOOBI TPeoOpa3oBaHus rpaduKoB.
OcHOBHas 11eJIb: OBJIAAETh METOAAMHU UCCIIEA0BAaHUS (DYHKIMKA U IOCTPOCHUS UX rpauKoB.

1. Ilpenen ¢pyHKUMH U HENPEPHLIBHOCTD

[Nonsitue npenena ¢pynkunu. OTHOCTOPOHHUE MPEEIbl, CBOMCTBA MpeenoB. HempepbhiBHOCT
(GyHKIMH B TOUKE, HA HHTEpBaie, Ha OTpe3ke. HermpephIBHOCTD IIEeMEHTAPHBIX (PYHKITHIA.
OcHOBHas 11eJb: YCBOUTH MOHATHS TIpe/ena GYHKIUN U HEMPEPBIBHOCTH (DYHKIIMU B TOUYKE U
Ha MHTEpBAJIE.

2. O0paTHble QyHKIIUH

[Tonsitre oOpaTHOM

(GyHKIMH.

OcHoBHasl 11€71b: YCBOUTH NOHATUE QYHKIINU, OOpaTHOM K JaHHOM, U HAyYUTh HAXOJIUTh
¢yHKIMIO0, 0OpaTHYIO K JaHHOM.

3. IIpousBoanast

[Tonatne npousBoaHOM. [Ipon3BoIHAsS CyMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO JIBYX
¢byukuuii. [IpousBoanblie aeMeHTapHbIX GyHKIMNA. [Ipon3BogHAs ClI0KHON QYHKINU.
OcHoOBHasl 11e7b: HAYYUTh HaXOJUTh MPOU3BOIHYIO JIFOO0H dJIEeMEHTapHON QPYHKIIUY.

4. IlpuMeHeHHe IPOU3BOIHOM

MakcuMyM 1 MUHUMYM (pYHKLIHMH. YpaBHEHHE KacaTenbHOU. [IpubnmkeHHble BEIYUCICHUS.
Bo3spacranue u yosiBanue ¢pyHkiuid. [Ipou3BoiHbIE BRICIINX MOPSIKOB. 3aa4id HA MAaKCUMyM
1 MUHUMYM. . [TocTpoenue rpaduxoB HyHKIINNA ¢ TPUMEHEHUEM ITPOU3BOTHOM.

OcHoOBHasl 11e7b: HAYYUTh PUMEHSTH MPOU3BOIHYIO MPU UCCIEI0OBAaHUU PYHKLIUN U
pEeLIeHUN TPAKTUYECKUX 3aa4.

5. IlepBooOpa3Hasi M HHTErpaJ

[Tonsarue nepBooOpasHoii. [Tnomans kpuBoaMHEHHOM Tpanenuu. OnpeaeeHHbIH
unrerpair. ®opmyna Herotona — JleliOnuia. CBoWcTBa ONPEACICHHBIX HHTETPAJIOB.
[IpumeHeHne onpeesieHHOTO HHTErpajja B FeOMETPUUECKUX U (PU3NYECKHUX 3aauax.
OcHoBHas 11e7b:3HaTh TAaOIUILy IEpPBOOOPA3HBIX OCHOBHBIX (DYHKIIUI U YMETh IPUMEHSTh
dbopmyny Herotona — JleitOHMIIa TPH BBIYMCIIEHUH OIPEICTICHHBIX HHTErPajioB U
momanei puryp.

6. PaBHOCHJILHOCTH YPaBHEHUIl 1 HEPABEHCTB

PaBHOCHIIBHBIE TTPE0Opa30BaHus ypaBHEHU U HepaBeHCTB. [loguepkuBaeTcs, YTo MpH TaKUX
peoOpa30BaHUSIX MHOKECTBO KOPHEH MPeoOpa30BaHHOTO YPABHEHHUSI COBIIAIACT C
MHO>KE€CTBOM KOpPHEH UCXOJHOTO YpaBHEHHS. AHAJOTUYHO C HEPABEHCTBAMH.

OcHoBHas 11e7b: HAYYUTh IPUMEHATH PABHOCHIIbHBIE ITPE00pa30BaHus MPHU PEIICHUH
ypaBHEHUI U HEPABEHCTB.

7.YpaBHeHUA — CJIEACTBUS.
IToHATHE ypaBHEHUS — ClIeACTBUs. Bo3BeIeHNE ypaBHEHUS B YETHYIO CTEIICHD.
[TotenuupoBanue sorapudmuyeckux ypaBHeHuil. [IpuBenenne noJoOHBIX YICHOB
ypaBHeHHs. OCBOOOXA€HUE YpaBHEHHSI OT 3HaAMEHATeJIsl.
OcHOBHas 11eJIb: HAyYUTh IPUMEHATH IPE0Opa30BaHusl, IPUBOIAIINE K
YPaBHEHUIO — CIIEICTBUIO.



8. PaBHOCHJIBHOCTH YPABHEHHUI M HEPABEHCTB CHCTeMaM

Pemrenne ypaBHEeHUH ¢ IOMOIIBIO CUCTEM. PellleHre HEpaBEHCTB C IOMOIIBIO CUCTEM.
OcHoBHasl 11€71b: HAYYUTh IPUMEHSATH IIEPEX0]] OT YpaBHEHUS (UJIM HEPABEHCTBA) K
PaBHOCHUIIBHOM CUCTEME.

9. PaBHOCWJIBHOCTH YPABHEHMI Ha

MHOKECTBaX

Bo3sBenenue ypaBHEHHsI B YETHYIO CTEIICHb.

OcHoBHasl 11€1b: HAYYUTh IPUMEHSATH IEPEXO] K YPAaBHEHHIO, PABHOCUIILHOMY Ha HEKOTOPOM
MHOYECTBE UCXOIHOMY YPaBHEHHIO.

10. PaBHOCHJILHOCTH HEPABEHCTB Ha

MHOKeCTBaX

Hectporue HepaBeHcTBa.

OcHoBHas LCJIb: HAYYUTHb MPUMCHATH NICPEXO] K HCPABECHCTBY, pABHOCUJIBHOMY Ha HCKOTOPOM
MHO’KECTBE UCXOJHOMY HEPABEHCTRY.

11. CucreMbl YpaBHEHHMH ¢ HECKOJIbKMMHU HEM3BECTHBIMH

PaBrOCWIIBHOCTE cucteM. Cuctema — cineacTBue. MeTo1 3aMeHbl HEN3BECTHBIX.
OcHOBHasl 11€71b: OCBOUTH pa3HbI€ CIOCOObI PEIICHUs] CUCTEM YPaBHEHUN ¢ HECKOJIbKHUMHU
HEWU3BECTHBIMHU.

12. TloBTOpEHME Kypca ajiredpbl 1 HAYAJ MaTeMaTH4YeCKOro aHaau3a 3a 10-11
KJIacChl

OcHoBHasl IeNB:IOBTOPUTH MaTepHall 6a30BOr0 Kypca airedpbl 1 Hayall MaTeMaTHYeCKOTO
aHanu3za. [logroroButh yuanuxcs k caadue EI'D.

Pabouas npozpamma opuenmuposana Ha UCnoab306anue Y4edH0-MemooudecKo2o
Komniekma:

1. AnreOpa u Havana mateMarudeckoro ananuza 10 — 11 kmaccsl. [Iporpammbr
001eo0pazoBaTeNbHBIX yupekaeHui (coctaBurensb T.A. Bypmucrposa). M.: «IIpocBemieHuey
2014.
2. AnreGpa u Hauaja aHanm3a: yaeOHUK s 11 Kitacca 001meo0pa3oBaTeIbHBIX YUPEIKICHUM.
CocraButenu:. M. Hukonsckuii, M. K. Ilotanos, H. H. Pemetaukos, A. B. IlleBkua. — M.:
[Tpoceemenue, 2014,
3. Anrebpa u Hauana ananusa: yueOnuk st 10 kinacca oOrieo0pa3oBaTeabHbIX YUPEKICHUI.
CocraButenu:. M. Hukonsckuii, M. K. Ilotanos, H. H. Pemetnukos, A. B. IlleBkua. — M.:
[Tpoceemenue, 2014.
4. «Anrebpa u Havana ananusa. Junaktudeckue Marepuaisl uig 11 kimacca 6a30BbIi U
npoduibHbIA ypoBHU 3 —€ u3aanue, - M. I[lpocsemenue, 2014. ABropsr: M. K. [Totanos u A. B.
[lIeBkuH»
5. «Anrebpa u Hayana aHanuza. Jlugaktuueckue matepuansl As 10 kimacca 6a30BbIi U
npouibHBIN ypoBHU 3 —€ u3Aanue, - M. [Ipocsemenue, 2014. Apropsl: M. K. Tlotanos u A. B.
[lIeBkuH»
6. «Axnrebpa u Havajma MaTeMaTU4YecKoro aHamu3a. Tematudeckue Tectsl g 10,11 kinacca
6a30BbIif 1 poguIbHBIN ypoBHH, - M. IIpocsemenune, 2009. Astop 1O. B. IlleneneBa»
7. «AnreOpa u Hayana maremaTuyeckoro aHanu3za 10,11 knacc. Kaura s yuurens. ba3osbrit
U npouibHBIN ypoBHH, - M. IIpocBenienue, 2014. Astopsr: M. K. Ilotanos u A. B. I1leBkun».

8. Asrebpa u Havana MaTemaTnueckoro aHaam3sa. CoopHUK pabounx mporpamm. 10-11 knacchl.
ba3oBrlil 1 yriyOneHHbIH YpOBHU: ydeOHOE mocoOue i yuuTeneil oomeoopa3oBat. OpraHu3auii/
coct. T. A. Bypmucrposa. M.: «IIpocBemenne» 2016.



Annomauusa K padboyum npozpammam no ceomempuu oaa 10-11 knaccos
PaGouas mporpamma mo kypey «I'eomerpusi» aist 10-11 kinacca coctaBiieHa Ha OCHOBE

(deneparbHOr0 KOMIIOHEHTA ['0Cy1apCTBEHHOTO CTaHIapTa CpeiHero (MOJIHOTO) 00IIero
oOpa3oBanus u TpedoBanusMu [IpuMepHoit 06pa3oBaTeNbHON MPOTPAMMBI CPETHETO OOIIETO
oOpa3oBaHus
Henu
W3yueHne MaTeMaTUKU B CTapIIeii mkoJie Ha 6a30BOM YpOBHE HAIPABJICHO HA JIOCTHKCHHE
CHEAYIOUIUX LETEH:
(¢opMupoBaHuUe MpeCTABIEHHIT O MATEMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE
MOJCINPOBAHUSA SIBIICHUM U mponecconB, 00 naeax 1 ME€roaax MaT€MaTuKu,
pa3sBHUTHE JIOTHYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHMU S, aITOPUTMUYECKON
KYJIBbTYPbI, KPUTHUYHOCTHU MBIIIJICHUA Ha YPOBHCE, HGO6XOZ[I/IMOM JJIsL O6y‘-I€HI/I$[ B BBICIIIEH IITKOJIC
10 COOTBETCTBYIOIIEH ClIeUanbHOCTH, B Oyaymiel mpoecCHOHAIBHON IesTeNbHOCTH;
OBJIa/IeHHe MAaTeMaTHYeCKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOJMMBIMH B TIOBCEJHEBHOI
KU3HU, MU U3YUCHUA HIKOJIBHBIX €CCTCCTBCHHOHAYUYHBIX JUCHUIIJIMH Ha 0a3oBOM YPOBHE, I
MOJTy4eHHUs1 00pa3oBaHus B 00JIaCTAX, HE TPEOYIOINX YTIyOJIeHHONW MaTeMaTuIeCcKOou
HOATOTOBKH;
BOCIIUTAHUE CPCACTBAMH MATEMATUKHU KYJIBTYPhI IUYHOCTH: OTHOIICHUA K MATCEMATHUKE KaK
9acTH 00IIEeYeTIOBEYECKON KYIbTYpPhI: 3HAKOMCTBO C HCTOPUEH Pa3BUTHS MaTEMaTHKH,
3BOJ'IIOI.[I/I€I\/'I MaTEMATHUYCCKUX Hﬂeﬁ, IIOHUMAaHUs 3HAYUMOCTU MaTEMaTHUuKU IJIs1 O6H1€CTB€HHOFO
mporpecca.

Mecmo npeomema 6 dazucnom yyedbHom niane
CornacHo @enepanbHOMY 0a3MCHOMY Y4eOHOMY TUIaHY /I 00pa30BaTEIbHBIX YUPEIKICHUN
Poccuiickoit deneparuu 111 0053aTEIBHOTO U3YYCHHUS TEOMETPUH Ha ATAre CPpeHEro o0Iero
ob6pazoBanus (10-11 kmaccer) oTBoauTCs He MeHee 100 yacoB u3 pacdera 1,5 yaca B Henemo.
Paboyas nmporpamMma KOHKPETU3UPYET COACPIKaHUE MPEAMETHBIX TEM 00pa30BaTEIILHOTO
CTaHAapTa U Ja€T pacrpeesieHre YIeOHBIX YacoB 0 pa3/ienaM Kypca.
VYuebubim mianom MOY «llIkoma-nmumeit Ne 1» wa 2018/2019 yueGHbIii o1
peaycMOTpeHo Ha u3ydeHue reometpun B 10- 11 kmaccax otBoauTcs 68 u (2 gaca B
HEJIEINIO).
YpoBeHb MOATOTOBKU — 0a30BBIM U MPOPUITHHBIMN.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA
Pesynbratel 00ydeHus: npezicTaBieHsl B TpeOoBaHUAX K YPOBHIO MOATOTOBKU M 33/1al0T CHUCTEMY

HUTOI'OBBIX PE3YJIbTATOB O6y‘IeHI/I$I, KOTOPBIX JOJDKHBI JOCTHYb BCE Yy4JalllMECs, OKaHYHMBArOIHC 11
KIIaCC, U NOCTHKCHHC KOTOPBIX ABJIICTCA 00s13aTeNILHBIM YCIIOBUEM TIOJIOKUTEITLHOM arTeCrallin
YUCHHKA 3a KYpPC 11 xmacca. Ot Tpe60BaHI/I$I CTPYKTYPUPOBAHbI 10 TPEM KOMIIOHCHTAM: 3HATh,
YMETh, HCHOJIb30BATh ano6pereHHLIe 3HAHU W YMCHUSA B HpaKTquCKOﬁ JCATCIbHOCTH H
MOBCEHEBHOM KU3HHU.

B pezynomame uzyuenun ceomempuu na 6a3060m ypoene 6blnyCKHUK 00J1)CEH
3HATH/MIOHUMATH

3HaUE€HHE MaTEMaTUYECKON HAYKH JJIsl PEIICHUS 3a]]a4, BO3SHUKAIOIIUX B TEOPUU U TIPAKTHKE;
IUPOTY U B TO K€ BpeMs OTPAaHUYEHHOCTh IPUMEHEHHSI MaTEMAaTUYECKUX METOJIOB K aHAIIU3Y U
MCCIIEIOBAaHUIO TIPOIIECCOB U SIBICHUI B MPHPO/Ie U OOIIECTBE;

3HaY€HUE MPAKTUKH U BOMPOCOB, BOZHUKAIOIINX B CaMO MaTeMaTHKe Al GOpMUPOBAHUS U
Pa3BUTHUSA MaTEMAaTHYECKOW HAYKU;

HCTOPUIO Pa3BUTHSI OHATHS YMCIIA, CO3AAHMS MATEMaTUYECKOTO aHaIN3a, BOSHUKHOBEHUS U
Pa3BUTHUS TEOMETPUU;

YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTUKH MAaTEMaTHYECKUX PACCYKACHUH, UX IPUMEHUMOCTh
BO BCEX 00JIACTAX YETOBEUYECKOHN MeITEILHOCTH,

yMeTh



pacmo3HaBaTh Ha YepTEkKaX U MOJIENISIX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCUTH TPEXMEPHBIC
O0OBEKTHI C UX OMUCAHMSIMHU, U300paKESHUSIMU;

OTIMCHIBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE, apryMEHTUPOBATH
CBOM CYXKJIEHUSI 00 9TOM PaCIOI0KCHHH,

AHAIM3UPOBATH B MPOCTEUIINX CITYYasX B3AUMHOE PACIOJIOKEHUE 0OBEKTOB B TIPOCTPAHCTRE;
M300paxkaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIBIC TEJIA; BBITIOIHATH YePTEIKHU 0 YCIOBUAM
3aJ1a4;

CTPOUTH MPOCTECUIITNE CCUCHUS Ky0a, MPU3MBI, THPAMHUJIBI;

pelIaTh MIAaHUMETPUICCKHE U IPOCTEHINNE CTEPEOMETPUICCKUE 3a/Ia4H Ha HAX0XKJICHUE
T€OMETPUYCCKUX BEJIMYUH (IUIHH, YTIIOB, TUIOIIA ICH, 00hEMOB);

MCII0JIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKIX 33124 TUTAHUMETPUICCKHE (PAKTHI U METOJIBL;
MIPOBOJIUTH JI0OKA3aTEIIbHBIC PACCYKICHHS B X0JI€ PEIICHUS 3a/1ay;

Hcnonb3oBaTh npuodpeTeHHbIe 3HAHUA U YMEHHUSI B IPAKTHYECKOH eI TeJIbHOCTH H
NOBCEAHEBHOM KM3HU JUIS:
uccie0BaHus (MOJEIMPOBAHNS) HECIOKHBIX IPAKTUUECKUX CUTYallM Ha OCHOBE M3YYEHHBIX
¢dbopmMya u cBOMCTB uryp;
BBIYHCIIEHUS 00bEMOB U IUIOIIA I TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IPU PELLICHUU
MPAKTUYECKUX 3aJ1a4, UCIIOJIb3Ys MIPU HEOOXOAUMOCTH CIPABOYHHUKHU U BBIUMCIUTEIbHBIE
YCTpOMCTBA.

COIAEPKXAHUE YYEBHOI'O KYPCA

B 10 xnacce :

1.BBenenne. AKCHOMBI CTEpeOMETPUH U MX CJIE[CTBHUS.

[Ipenmer crepeomerpun. AKCMOMBI cTepeoMeTpun. HekoTopbie ClieICTBUS U3 aKCHOM.
Pemrenne 3aga4 Ha TpUMEHEHUE AKCUOM CTEPEOMETPUHN U UX CIIEACTBUM.

Pemrenue 3agau mo reme «AKCHOMBI CTEPEOMETPHUH U UX CIIEICTBUSI.
2.11apajuieIbHOCTH MPSIMBIX U TJIOCKOCTEHH.

[TapannensHble psAMbIe B TpocTpaHcTBe. [lapaiienbHOCTh NpsIMOIl M TIIOCKOCTH.
Pewrenue 3a1ay Ha napayieIbHOCTh NPSAMOM U IIIOCKOCTH.

CkpemuBatronuecs npsamele. [IpusHak cKpemuBarOIMXCs MPSMBbIX.

VYT0J1 ¢ COHAaNpPaBIEHHBIMUA CTOPOHAMHU. YTOJ MEXIY NPSIMbIMHU.

Pewrenune 3angau no reme «B3auMHoOe pacnosioxkeHHE NPSIMbBIX B IPOCTPAHCTBE.

VYroa mexay aAByms npsimbiMu». [lapasnienbHbie IIIOCKOCTH.

CaoiicTBa napajuieNbHbIX II0ckocTel. [lapannenenunesn.

3.IlepneHIMKYJISIPHOCTD MPSAMBIX H IIJIOCKOCTEHi.

[lepnenaukynsipHble IPSMbIE B TPOCTPAHCTBE.

[TapannenpHble IpsiMbIE, IEPIEHIUKYIISIPHBIE K INIOCKOCTH.

[Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U IJIOCKOCTH.

Teopema o npsIMOi, IEPHIEHANKYISAPHOMN K IMIIOCKOCTH.

Peurenue 3a1ay Ha nepneHANKYISIPHOCTh IPSIMOM U IJIOCKOCTH.

Paccrostaue ot Touku 10 miockoctu. Teopema o Tpex NepHeHIUKYISIpax.

VYron Mexay npsAMoi U INIOCKOCTHI0. Penenne 3a1a4 Ha IpUMEHEHNE TEOPEMBI O TPEX MEPIEHAUKYJIIApaXx.
JByrpanusiil yroii. IlpusHak nepneHauKyasspHOCTH IBYX INIOCKOCTEH.
[IpssmoyronpHbli napasuienenunes. Pemenne 3a1ad Ha NEpIEHAUKYISIPHOCT IPAMBIX U INIOCKOCTEH.
Tpexrpanssiii yroa. MHOrorpaHHslid yroJ.

4. MHOrorpaHHuKH.

ITonsTe MHOrorpanHuka. IIpusma. Ilnomane NoBEpXHOCTH NPU3MBIL.

[Tnomans npoekuuu MHOroyroyibHuka. IlpocrpancrBennas teopema [udaropa.
Pemenue 3a1a4y Ha BBIYKMCIIEHUE IUIOLAAN TIOBEPXHOCTH ITpu3MelL. [Tupamua.
IIpaBunbHas nupamua. Inomans noBepxHOCTH.

Pemenue 3anau no teme «llupamuga». ¥Yceuennas nupamua.

[Inomaay MoBEpXHOCTH yCEUEHHON UpaMubl. Perenne 3amau no reMe «Y cedeHHas MUpaMuaay.
CummMmetpus B ipocTpaHcTBe. [IoHATHE TPaBUIBHOIO MHOTOTPaHHUKA.

DOneMEHTBl CUMMETPUU IIPABUIIBHBIX MHOTOTPAaHHUKOB. CUMMETPHS B IPOCTPAHCTBE.



[ToHsTHE TPAaBUIBHOIO MHOTOTPAaHHUKA. DJIEMEHTBHI CUMMETPUHN IIPABUIIBHBIX MHOIOTPAaHHUKOB.
Teopema Ditnepa. Pemenue 3ana4 no teme «lIpaBuiibHble MHOTOTPaHHUKI.

5.BekTOpHBI B IPpOCTPaHCTBeE.

ITonsaTHe BexkTOpOB. PaBeHCTBO BEKTOpOB. KOMIUIaHapHBIE BEKTOPBI.

[IpaBuio mapamutenunena. PasnoxeHne BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

B 11 kuaacce :

1.Mertoa xoopaMHAT B IPpOCTPaHcTBe. [IBHKeHUs.
JlexapToBBI KOOpAMHATEI B MpocTpancTBe. KoopaunaTtel Touku. KoopanHaTe! BeKToOpa.

Koopaunatsl cymMMBl, pa3HOCTH BEKTOPOB, KOOPAUHATHI IIPOU3BEICHHUS TaHHOTO BEKTOpA Ha
yucio. CBsA3b MEXAY KOOpAMHATAMHU BEKTOPA U KOOpAMHAaTaMu ToueK. Dopmyna KoopauHaThI
cepennHbl oTpe3ka. [ninHa Bekropa. @opMyna pacCTOSHUS MEKIY IBYMS TOUYKAMH. YTOI MEXIY
BekTopamu. CKaJlIpHOE ITPOU3BEACHNE BEKTOPOB. BrIuncienne yrioB Mexay IpsSMbIMU U
IJIOCKOCTSIMU. Y paBHEHUE IIIOCKOCTH. POPMYIIBI PACCTOSIHUA OT TOYKHU J0 MJIOCKOCTH.
JIBMKEHHUSI B IPOCTPAHCTBE: IEHTPAJIbHASL, OCEBAsI U 3€pKaJbHAsl CHMMETPHS, ITapajlIeIbHbII
IIEPEHOC.

2.1unuHap, KOHYC, map.
Hununanap. OcHoBanus, 00pasyromias, 00koBasi IOBEPXHOCTbh, BbICOTA. Pa3BepTka HUIMHIpA.
OceBble ceueHHsI U CeUEeHHUs, TapauleIbHble OCHOBaHUI0. POopMyIia MJIOMa 1 TOBEPXHOCTH
nunuaapa. Konyc, yceu€unsniit konyc. OcHOBaHHE, BEpIIUHA, 0Opa3yromias, O0KoBas
MMOBEPXHOCTh, OCh, BbIcOTa. OCeBblE CEUEHUs U CEeUeHUs, MapajljiesibHble OcHOoBaHUI0. DopMyna
TIJIOIIAIA TTIOBEPXHOCTH KoHyca. Pa3Béprka. [lmomans moBepxnoctu. Cdepa u map. YpaBHEHHE
ctepsl. BzanmHoe pacnonioxxerue cdepsl u miockoctu. CedeHue cepsl U mapa miIoCKOCThIO.
KacarenbHas mimockocTs K cdepe.

[Tnomans chepsl. 3amaun Ha pa3IUyHble KOMOMHALIMN TEJI: MHOTOTPAHHUKU (TIPU3MBI U
MMpaMH/Ibl), BIIMCAHHBIE B cepy U OMUCAaHHBIE OKOJIO c(hephl; MPU3MBbI, BIUCAHHBIE B LIIHH]IP
Y IUPaMU/Ibl, BIIMCAHHBIE B KOHYC; KOHYC, BIIMCAHHBIN B cepy, U cdepa, BIMCAaHHAS B KOHYC;
cdepa, BMcaHHas B [MIJIMHIP, U IUIUH/P, BIUCAHHBIN B cepy.

3.00beMbI TeJI.
ITonsitue 06 06vEMe Tena. CroiicTBa 00bEMOB. DOPMYIBl 00BEMA TPSIMOYTOJIBHOTO

napajuienenumnena, kyoa, npsMon mpu3Mbl, OCHOBAHHE KOTOPOI MPSMO YTOJIbHBIN TPEYroJbHUK.
dopmyna 00bEMa MPAMON MPU3MBL, WIHHIPA. Berancnenne 00bEMOB Tell ¢ TOMOIIIBIO
onpenenéuHoro uurerpaia. OTHoueHne 00bEMOB N0100HbIX Tenl. Teopema 006 00bEMe



HaKIOHHOHK Tpu3Mbl. Dopmyna 06béMa mupamuasl. Dopmyna 06bEMa ycedEHHON MTUPaMUIBL.
dopmyna 00péma konyca. @opmyna 00béma mapa. [loHsTHe apoBOro CerMenHTa, mapoBoro
ci104, mapoBoro cekropa. ®opmyiibl 00bEMOB IAPOBOrO CErMEHTA, IAPOBOTO CJI0S U IMIAPOBOI0
cexropa. ®opmyibl Tomanu chepsl, 00béMa 1apa.

1. 3akaouuTe/ibHOE MOBTOPEHHE NPH MOATOTOBKE K HTOTOBOI aTTecTALMHU 110
reomerpuu. Pemienue 3agay.

ILlnanumerpus.

1. Bupasl TpeyroyibHUKOB (PaBHOCTOPOHHUMN, paBHOOEIPEHHBIH, IPAMOYTOJIbHBIN ); 3JIEMEHTHI
TPEYroJbHUKA U X CBOMCTBA ( MenMaHa, OMCCEKTpHCa, BBICOTA, POEKIIMHU KATETOB);
teopeMa [Tudaropa; TeopeMa KOCHHYCOB; TEOpEMA CUHYCOB; CPEIHSS JTMHUS TPEYrOJIbHUKA;
1o1001e TPEeyroJbHUKOB.

2. Tlapammenorpamm, IpsSMOYTOJBHUK, pOMO, KBaJparT, UX CBOMCTBA M MPHU3HAKU. BricoTa
YeThIpeXyrojibHUKa. Tpaneuus, paBHoOeipeHHast Tpaneuns. CpeaHsis IUHUS Tpaney.

3. PaBHOcocTaBneHHBIE W paBHOBENHMKHE GUTYpel.  DOPMYIIBI IUIOMIAIN TPEYTOJIBHUKA,
rapajuieJIorpaMMa, Tparnenuu.

4. llentp, paguyc, nuametp. [lyra okpyxxHocTH. LleHTpanbHbIi, BIUCAHHBIN yroJl; BEIMYHNHA

BIIMCAHHOTO YIJIa.

MeTtpudeckue COOTHOLIEHUS B OKPYKHOCTH: CBOMCTBA CEKYIIUX, KaCaTEeJIbHBIX, XOP/.

6. Bexrop. ymua Bekropa. KoopanHatel BekTopa. PaBeHCcTBO BekTOpoB. Omiepariuu Hal
BEKTOPAMH. YTOJI MEXy BEKTOpPaMHU. /[eKapTOBBI KOOPAMHATHI HA IJIOCKOCTH; KOOPAUHATHI
Touku. KoopauHatel cepeunbl otpeska. opmyna pacCTOsIHUS MEXAY ABYMsI TOUKaAMHU
IIJIOCKOCTH.

CrepeomeTpus.

o

7. YTOoJ Mexay IpsIMBIMHU B IPOCTPAHCTBE. YTOJ MEXIY MPSIMOH M INIOCKOCTHIO. J[ByrpaHHBIN
yroJi. JIMHeWHbIN yroj AByrpaHHOro yria.

8. PaccrosiHue MexXly CKpeIUBaOIIUMHUCS NPSAMBIMUA. PacCTOSIHUS OT TOUKH U OT MPSAMOIL 10
iockocTu. Paccrosinue Mexxay napamieabHbIMU TUIOCKOCTSIMU.

9. Ilpusma, e€ ocHoBaHusl, OOKOBBIE PEOPA, BEICOTA, OOKOBAs MOBEPXHOCTH. [Ipsimas mpusma.
[IpaBunbuas npusMma. [lapannenenunen. Ky6. [Tupamuna, e€ ocnoBanue, 60koBbie pédpa,
BbICOTa, O0KOBasi MOBEpXHOCTh. TpeyronpHas nupamuia. [IpaBunbnas nupamuaa. Hunmuuap.
U xonyc. OcHoBaHue, BbicOTa, O0KOBasi IOBEPXHOCTh, 0Opasytomas. [llap u cdepa.

10. Ceuenus ky6a, mpu3Msbl, upaMuasl. L{unuHIp 1 KOHYC: OCeBbIE CEUEHUS U CEUCHUS
napajuiensHbeie ocHoBaHuo. Llap u cepa, ux ceuenus.

11. ®opmynsl oObeMa KyOa, MPSIMOYTOIBHOTO Mapaieenunena, Ipu3Mbl, HUIXHIPA.
®opmynsl 06beMa mUpaMuIbl U KoHyca. DopMyIibl TUIOIIAIU TOBEPXHOCTEH IUIMHAPA U
koHyca. @opMysbl 00beMa I1apa u Mmiomaau cheps.

12. BnucanHble ¥ OTUCaHHBIE TeJla BPALEHUS! 1 MHOTOTPaHHUKH.

13. JlexapToBbl KOOpAMHATHI B ipocTpancTBe. Koopaunatel Touku. KoopanHaTtel BeKTOpa.
dopmyra KOOpAUHATHI cepeAnHbI oTpe3ka. JnmuHa BekTopa. DopMyrna pacCTOSTHUS MEXTY
JIBYMSI TOUKaMHU. YTOJ MeXAy BeKTopaMu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

Heab: moBTOPUTH M 0000IIUTE MaTepUal, U3yUeHHBIN B Kypce reomeTpun 7 — 11 kmaccos.

Pabouasn npozpamma opueérmupoeana Ha ucnojb3loeanue yueﬁno-memoduuecxozo
Komnjaekma:

1. Teomerpus. Coopuuk pabounx nporpamm. 10-11 kmaccel. ba3oBbiil U yriayOneHHBIN ypOBHH:
yueOHoe rocoOue s yuuTeneit oomeodpasosar. opranusanuii/ coct. T. A. Bypmuctposa. — M.:
[Ipocemenue, 2016.



2. T'eomerpus. 10-11 xmaccsl: y4e0. mast 001me00pa3oBaTeNbHBIX YUPEKACHUI: 0a30BBIA U
npodwunbneiii  ypoBHH/JI.C.Atanacsn, B.®.byry3oB, C.b.Kagomumer u ap. — M.:
[Ipoceemenue, 2014.

3. T'maszkoB FO.A. I'eomerpus. 11 xinacc. Pabouast TeTpaas: mocoOue Utsl yaanuxcst
obmieo0OpazoBarenbHbIX yupexaenuid: / FO.A. I'mazkos, N.U. FOnuna, E.®.byry308.- M.:
[Ipoceemenue, 2014.

4. 3uB B.I'. 'eomerpus. Junaktuueckue matepuansl. 11 kinace. ba3oBblil 1 npo@uiibHBIM
yposu#/ 3uB B.I'.- M.: [IpocBemenue, 2014.
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