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HOACHUTEJIBHAA 3AIIMCKA

Co3HaTenpbHOE OBJIQJACHUE YyYAIIUMHCS CHCTEMOM  alreOpamvecKux u
FEOMETPUYECKUX 3HAHUM U YMEHUW HEOOXOAUMO B IOBCEIHEBHOM KHM3HU MJIS
W3YYCHUS CMEXHBIX AUCIUIUIMH U TTPOIOJDKEHUS 00pa30BaHUs.

IIpakTueckass 3Ha4YMMOCTh mpeaMmera «MaTeMaTUUeCKH — MPAKTUKYM»
o0ycloBJI€HA TeM, 4YTO €€ OOBEKTOM SIBJISIOTCS KOJMYECTBEHHBIC OTHOILICHMS
JNEeUCTBUTENBHOTO MHUpa. MaTtemaTuyeckasi MOArOTOBKa HEOOXOAUMA JIJIsl IOHUMAaHUS
MPUHIIMIIOB YCTPOWCTBA W HCMOJIb30BAaHUSI COBPEMEHHOW TEXHHKH, BOCIPHUATHUS
HAay4YHBIX M TEXHUYECKUX TMOHATUU W Hjacil. Matemaruka sIBIsSE€TCS SI3bIKOM HAyKH U
TexHUKH. C €€ MOMOIIBI0 MOACIUPYIOTCS W M3Yy4alOTCA SIBIICHUS M IPOLECCHI,
MIPOUCXOSIINE B MPUPO/IE.

MaremaTuka SIBJISIETCSI OJHUM K3 ONOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA
obecrieunBaeT M3yUYCHHUE OPYTUX NUCHUIUIMH. B mepByro odepenb 3TO OTHOCHUTCS K
npeaMeTaM eCTeCTBEHHO-HAy4YHOro IMKIJIAa, B 4YacTHOCTH K ¢Qusmke. Pa3Burme
JIOTMYECKOTO MBINIJICHUSI YYaIIUXCsl TpU OOYyYCHHH MaTeMaTHUKH CIIOCOOCTBYET
YCBOCHUIO MPEIAMETOB TYMAHUTAPHOTO IuKia. [IpakThnueckne yMeHUs W HABBIKU
anreOpanyeckoro M TEOMETPUYECKOTO XapakTepa HEOOXOAMMBI ISl TPYJOBOM H
npodecCUOHaTBLHON MOATOTOBKH IIKOJLHUKOB.

PazButne y yuammxcsi TNpaBUIBHBIX NOPEACTABICHUNA O CYIIHOCTH U
MIPOUCXOXKJCHUU  alreOpanvyecKux aOCTpakiuii, COOTHOUIEHUH PEAJTbHOTO U
UJICAJIBHOTO, XapaKTepe OTPAXKEHUS] MATEMAaTUYECKOM HAYKOH SBJICHUM W MPOILIECCOB
peaqpHOr0 MHpa, MecTe anreOpbl M TeOMETPUHM B CHCTEME HayK U POJU
MaTEeMaTHYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU M B MPAKTHUKE CIIOCOOCTBYET
(GbOpPMUPOBAHHIO HAYYHOTO MHMPOBO33PEHMSI YYaIIUXCSA M KayeCTB MBIIIJICHHUS,
HEOOXOUMBIX JIJIS aJIallTallii B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIIECTBE.

TpeOyss oT ydammxcsi YMCTBEHHBIX M BOJICBBIX YCHJIMH, KOHIICHTPAIUH
BHMMAaHUS, AaKTUBHOCTH PAa3BHTOr0 BOOOpaXeHMS, IpeameT «MareMaTH4ecKui
NPaKTUKyM» pa3BUBAaET HPABCTBEHHBbIE YEPThl JUYHOCTH (HACTOWYMBOCTb,
LENICYCTPEMIIEHHOCTb, TBOPUYECKYIO aKTUBHOCTb, CaMOCTOSITEIIbHOCTb,
OTBETCTBEHHOCTh, TPYAOII00UE, TUCIUIUIMHY U KPUTUYHOCTH MBIIUICHHS) U YMEHHE
apryMEHTHUPOBAHHO OTCTaMBaTh CBOU B3IJISABI U YOEKIEHUSI, a TaKKe CIIOCOOHOCTH
MPUHUMATh CAMOCTOSTEIbHBIC PEIICHUS.

N3ydyeHue [aHHOTO MpEIMETa CYLIECTBEHHO PACIIMPSET KPYro3op yyaluxcs,
3HAKOMSI MX C MHAYKIIMEH U IeayKIuen, 0000IeHneM U KOHKPETH3aluel, aHaTu30M U
CHUHTE30M, KiaccuduKkalumend M cucTeMaTu3aluen, abcTparupoBaHUEM, aHAJIOTHEH.
AKTHUBHOE HCIIOJB30BaHME 3a/lad Ha BCEX JTalax ydeOHOro IpoIlecca pa3BUBACT
TBOPYECKHE CIIOCOOHOCTH ITKOJbHUKOB.

N3yuenue npeamera «MareMaTuuecKuil MPaKTHKyM» MO3BOJISET (GOPMUPOBATH
YMEHUSI U HABBIKKM YMCTBEHHOTO TpyJia — TUIAHUPOBAHUE CBOEU pabOTHI, MOUCK
pallMOHANBHBIX ITyTE€d €€ BBINOJIHEHHS, KPUTHYECKYI0 OLEHKY pe3yibTatoB. B
MPOLECCE MU3YUYEHHS IIKOJIBHUKHU JTOJKHBI HAYYUTHCS M3JIaraTh CBOM MBICIH SICHO U
MCUYEPIBIBAIOIIE, JTAKOHUYHO U EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOTO U
TPaMOTHOTO BBITIOJTHEHUSI MATEMATUYECKUX 3AMUCEH.

Baxneniien 3agayei sBISIETCS PA3BUTHE JIOTUUYECKOTO MBIIUIEHUS YYAIIUXCH.
Camu OO0BEKTHI MaTeMaTHYECKUX YMO3AKIIOUYEHUNW W TPHUHATBIE B airedpe U
TCOMETPHUH TMpaBUiIa UX KOHCTPYUPOBAHHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUM
000CHOBBIBaTh W JIOKa3bIBaTh CYXXJCHUs, NPHUBOAUTH UYETKHE OMpEeTICHHUs,



Pa3BUBAIOT JIOTUUECKYI0 HMHTYMIIMIO, KPaTKO M HATJSAIHO PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TTOCTPOCHUM U y4aT UX MPUMEHEHHUIO.

Tem campiM mpeamer «MareMaTU4eCcKUd  NMPAKTUKyM»,  PacKpblBas
BHYTPEHHIOIO TAPMOHUIO MaTeMaTUKH, (DOPMUPYS IOHUMaHUE KPacOThl M U3SIIIECTBA
MaTeMaTU4YeCKUX PACCYXKJIECHUM, BHOCUT 3HAYUTEIBHBIA BKJIAJ B JCTETUYECKOE
BOCIIUTAHUE YUYaAIUXCH.

B ocHOBy HacTosIell mporpaMMbl  IOJOKEHBI  IEIarOrMYEeCKUe H
TUAAKTAYECKUE TPUHIMIBI  BAapUATHBHOTO  pa3BUBAIOIIETO OOpa3oBaHHs U
COBPEMEHHBIE THIAKTUKO-TICUXOJIOTUUECKUE TEHICHIIUY, CBSI3aHHBIE C BAPHUATUBHBIM
pasBuBaromuM oopazoanuem u TpedoBanusimMu OI'OC.

B ocHoBe nanHO# paGoueil mporpamMmbl JIGKHUT Ues TyMaHU3alUd OO0ydeHUs,
COOTBETCTBYIOIIAsi ~ COBPEMEHHBIM  MPEJCTABICHUSM O  LEISAX  MIKOJBHOTO
o0Opa3oBaHus, U YIEIA0Ias 0c000€ BHUMAaHHUE JIMYHOCTH YUEHHKA, €r0 HHTEpPECAM U
CIIOCOOHOCTSIM.

[Ipennaraemasi ydyeOHas mporpamma IO3BOJIsIET 00ecneunTh (popMupoBaHUE,
KaK npeoMemHblX YMEHUM, TaK U YHUBEPCAIbHBIX YUeOHbIX Oelicmaull IKOIbHUKOB, a
TaKX€ CHOCOOCTBYeT JOCTHXeHUIO omnpeaeiaéHubix Bo DOI'OC  nUYHOCTHBIX
pPE3yNIBTAaTOB, KOTOPHIE B JAJIBHEUIIEM IMO3BOJISIT YYAIIUMCS IPUMEHSATh MOJy4YEHHBIC
3HAHUS U YMEHHUS JJI PELICHUS Pa3INYHbIX KU3HEHHBIX 3a]a4.

Ha u3ydenne yuebHOro kypca «IIpaktukym nmo matemaTuke» oTBoAUTCS 68 vaca: 8
kiacc — 34 gacoB B roj, 9 kiacc — 34 gaca B roj.



COAEPKAHUE OBYUEHUA
8 -9 KUIIACCHI

MATEMATHUKA. AJITEBPA. TEOMETPUSI.

Harypaabuble 4yuciaa. Harypanenbii psaxp. [ecatuunas cucteMa CUHCICHHUS.
Apudmernueckre ACUCTBUS ¢ HATypaJbHbIMU unciaamMu. CBoMCTBa apU(PMETUUECKUX
JIeHCTBUM.

Crenenp ¢ HaTypaJabHBIM ITOKA3aTEIIEM.

UucnoBele BBIPAXKEHHUS, 3HAUEHUE YHUCIOBOro BhIpakeHUs. [lopsamok nericTBuil B
YHCIIOBBIX BBIPAKEHMSX, MCIOJIb30BaHUE CKOOOK. PemieHne TEKCTOBBIX 3ajay
apuMETHIECKUMH CTIOCOOAMH.

Henutenu u kpatHbeie. CBONCTBA U MPU3HAKU JAeIUMOCTHU. [IpocThie U cocTaBHbIE
yyciia. Pa3nokeHWe HaTypalbHOIO 4YHMCIIa Ha IIPOCThIE MHOXKUTENH. JleneHue c
OCTAaTKOM.

JApoou. OObikHOBeHHBIE ApoOn. OCHOBHOE CBOWCTBO JApodu. CpaBHEHUE
OOBIKHOBEHHBIX JIpo0eil. Apudmernyeckue ASHCTBHS C OOBIKHOBEHHBIMH APOOSIMHU.
HaxoxneHue 4acTu OT LENOro U LENOTo MO €ro YacTH.

Hecsatuunslie aApodu. CpaBHEHUE NECATUYHBIX ApoOeil. Apudmernueckue IelCTBUS
C JeCITUYHbIMU Opo0simu. [IpeacraBnenue necaTHUHON ApOoOM B BHUJIE OOBIKHOBEHHOU
JpoOU 1 OOBIKHOBEHHOM B BUJIE JECATUYHOM.

[IpoueHThI; HaX0XKAEHUE MPOLIEHTOB OT BEJIWYMHBI U BEJIUYUHBI TIO €€ MPOLICHTaM.
OTHolIEHNE; BBIPAKEHUE OTHOLIEHUS B MpoueHTax. IIpomnopius; OCHOBHOE CBOWMCTBO
IIPOIIOPLIMH.

Pemenne TekcToBbIX 3a1a4 apuMETUYECKUMHE CTIOCOOAMH.

PanuonajsbHbie ynciaa. [1010KUTENBHBIE U OTPULIATEIBHBIE YUCIIA, MOAYJIb YUCIIA.
MHOkecTBO LEenbIX 4Kcesl. MHOXKECTBO PalMOHAIBHBIX YWCEN; PALlMOHAIBHOE YHUCIO
KaK OTHOLIEHWE m/n, TAe m — IeJIoe YUCIOo, a n — HaTypaibHoe. CpaBHEHHE
palMoOHANBHBIX YHuCeNl. ApupMETHUYEeCKHE JEHCTBUS C pAlMOHAIBHBIMU YHCIaMH.
CpolicTBa apumernueckux aeicTBuid. CTeneHb ¢ LEebIM MOKa3aTeIeM.

HeiicrBuresibHble uyMcja. KagpaTHeii kopeHb u3 uucna. KopeHb TpeThen
CTEICHH.

[Tonstue 00  uppauMoHasbHOM  uucie. MppauumoHanbHOCTH  yuciaa H
HECOM3MEPUMOCTh CTOPOHBI M JUAaroHajau KkBajpara. JlecsaTuuHble NpUOIMKEHUS
UPPaLOHAIBHBIX YHUCEIL. 2

MHOKECTBO JEHCTBUTEIBHBIX YHCEN; IPEICTABICHUE JEUCTBUTEIBHBIX YHUCEIN
OECKOHEUYHBIMU JECATUYHBIMU Ap0oOsMU. CpaBHEHUE 1EHCTBUTEIIBHBIX YUCEIL.

Koopnunatnas mpsimas. M3o00pakeHne 4ducen TOYKAMU KOOPJIWHATHOM MPSMOM.
YucnoBble MPOMEXKYTKH.

N3mepenusi, npudanskenus, oueHkn. PazmMepsl 00bEKTOB OKpY:Karoliero Mupa (0T
AJIIEMEHTAPHBIX YacTHUIl A0 BceneHHOM), IIUTENbHOCTh NPOLECCOB B OKPYKAIOIIEM
MHpe. BelieneHne MHOKHTEISI — CTEIIEHH JIECATH B 3aIIMCH YUCIIA.

[Ipubnnk€HHOE 3HAYEHWE BEJIMYMHBI, TOYHOCTh NpuOIMKeHUs. OKpyrieHue
HATypaJbHBIX YHCEI U JECATHYHBIX ApobOeil. Ilpukuaka u oOlleHKa pe3yiabTaToB
BBIYMCIICHUM.

AJireOpanveckne BbIpaxKeHMsl. DyKBeHHbIE BbIp@XEHHUS  (BBIPAXKEHUS C
nepeMeHHbIMH). YnciioBoe 3HaueHe OYKBEHHOTO BbIpaykeHUs. [lonmycTUMble 3HAUEHUS



nepemMeHHbIX. [loacTaHOoBKAa BbIpaXeHHMII BMecTO nepeMeHHbIX. I[IpeoOpa3oBanue
OYKBEHHBIX BBIPQKEHUI Ha OCHOBE CBOMCTB apumeTHUecKuX aeicTBuil. PaBeHCTBO
OYKBEHHBIX BbIpakeHH. T0X1eCTBO.

Crenenp ¢ HaTypalbHBIM IOKa3aTesieM U €€ cBorcTBa. OTHOUYIEHBI U MHOTOYJIEHBI.
Crenenp MHorousieHa. ClOKE€HHE, BBIUYUTAHUE, YMHOKEHUE MHOTIOYIEHOB. DOpMYJIbI
COKpaAIIEHHOTO YMHOKEHUS: KBaJIpaT CYMMBbI U KBaapaT pasHocTH. DopMyna pa3HOCTH
kBagpatoB. [IpeoOpazoBaHue 1€JOr0 BBIpAXKEHHUS B MHOTrowieH. PasnoxkeHue
MHOIOWIEHOB Ha MHOXHWTENUW. MHOrouineHsl ¢ OJHOW IiepeMeHHOU. Kopenb
MHOrouseHa. KsazapaTHbI TpEXWIEH; pPa3loKEHUE KBAaJpPaTHOIO TpPEXWIeHAa Ha
MHOXHUTEIIH.

AnrebOpandeckas npodb. OCHOBHOE CBONCTBO anreOpamdeckoit apoou. CroxeHwue,
BbIUMTAaHUE, YMHOXEHHUE, JelieHue anreOpanmyeckux npobeil. CremeHp C LEIbIM
ITOKa3aTeIeM U €€ CBOMCTBA.

PaunonanbsHble BeIpakeHHUs U UX ITpeoOpa3zoBanus. [oka3aTeabCcTBO TOXKIECTB.

KBagpatueie kopHu. CBoicTBa apu(METHYECKUX KBAJIpPAaTHBIX KOpPHEHM U UX
MpUMEHEHUE K MPEOoOPa30BaHUIO YNCIOBBIX BHIPAKEHUN U BHIYMCIICHUSIM.

YpaBHenus. YpaBHeHue c¢ oaHoul nepeMeHHou. Kopenb ypaBHeHus. CBoiicTBa
YHUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTh YPABHEHHUI.

Jluneitnoe ypasHeHue. KBaapatHoe ypaBHeHue: ¢opmysia KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUH, CBOASIIMXCA K JIMHEUHBIM U
KBaJIpaTHbIM. [[puMepsl pelieHust ypaBHEHUM TPEThEU U YETBEPTOU CTENEHEN. Pelienue
JPOOHO-pallMOHANIBHBIX YPaBHEHUI.

YpaBHeHHUE ¢ AByMs IIEPEMEHHBIMA. JINHEMHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU,
IIPUMEPBHI PELICHUS YPABHEHNN B LIENBIX YUCIIAX.

Cucrema ypaBHEHMH C IBYyMs MEPEMEHHBIMU. PaBHOCHUIBHOCTH cucteM. CHCTEMBI
JIBYX JIMHEMHBIX YPABHEHHU C JBYMsI IIEPEMEHHBIMH; DEIICHUE IOJCTAHOBKOW U
cinoxkeHuem. IIpuMepsl pelieHus CUCTEM HEIMHEHMHBIX YpaBHEHUM C  JABYMs
IIEPEMEHHBIMH.

Pelenne TekcTOBBIX 3aa4 anredOpanyeckum CrocoOoM.

JlexapToBBI KOOPAMHATHI Ha MJIOCKOCTH. ['paduueckas UHTepIpeTalys YpaBHEHHUS C
IByMsI TiepeMeHHbIMH. ['paduk IHHEHHOrOo ypaBHEHHS C JBYMS II€PEMEHHBIMH;
yII0BOM  KOA(hOUIIMEHT TNpsSIMOii; YCIOBUE MapaUIeIbHOCTH TNpsMbIX. [ 'paduxu
NPOCTEUIIUX  HEJIMHEWHBIX YpaBHEHUW: mapabojia, TUrepOosia, OKPY>KHOCTb.
['padmueckas uHTEpIpETALUS CUCTEM YPABHEHUN C ABYMS NIEPEMEHHBIMHU.

HepagencrBa. UnciioBeie HEpABEHCTBA U X CBOMCTBA.

HepaBencTtBo ¢ omHOM mnepeMeHHOW. PaBHOCHMIIBHOCTH HEPABEHCTB. JIMHEHHBIE
HEpPABEHCTBA C OAHOM nepeMeHHoM. KBaapaTHeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C
OJTHOU MEPEMEHHOM.

@®yukuuu. [Ipumepsl 3aBUCHMOCTEH; MpsAMas MPONOPIHUOHAIBHOCTh, OOpaTHas
IPONOPIUOHATIBHOCTh.  3aJaHue 3aBUCUMOCTEH  (QopMynamu; BBIUMCIEHUS IO
dbopmynam. 3aBUCUMOCTH MEXIy BenuunHaMmu. [Ipumepsl rpadukoB 3aBHCUMOCTEH,
OTPaKAOUIUX PEAbHBIC POLECCHI.

Yucaosble pynkuuu. [lousarue QyHkimm, o61acTb NpuMEeHEHUs U 00J1aCTh 3HAYECHHUSI
bynkuun. Cioco6sl 3ananus ynkiuu. ['paduk ynkiuu. CBoicTBa PyHKINHU, UX
oTpaxeHue Ha rpapuke. OyHKIMH, ONUCHIBAIOLIME IPSIMYIO U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTH, UX Ipapuku U cBoMcTBA. JInHeitHas pyHKkuus, e€
rpaduk u cBoiicTBa. KBanpatuunas ¢pynkius, e€ rpadux u cBoiictBa. CTeneHHbIE



(yHKUIMHU ¢ HATYypaJbHBIMH MOKa3aTeasiMu 2 U 3, ux rpaduku u cBoicTia. I'paduxu
Gynkumii y=vx, y={x, y=x|

YucioBble nociaenoBaTeJbHOCTH. [loHATHE YMCIIOBOM MOCIENOBATEIBLHOCTH.
3afaHue mocie0BaTeIbHOCTH PEKYPPEHTHOUM opmysiol u (opMyIioi n-ro yieHa.

Apudmernueckass u reomerpuueckas mnporpeccund. Dopmysbl  n-ro  uieHa
apu(PMETUYECKON M TIEeOMETPUYECKOM MPOrpecCHil, CyMMBbI TMEPBBIX A-X UJICHOB.
N300paxkeHne 4YiIeHOB apu(PMETHYECKON M TeoMEeTPUYECKOW MPOrpeccHil TOoYKamMu
KOOPJIMHATHOM IIJIOCKOCTH. JIMHEWHBII M SKCIOHEHUUAIbHBIA POCT. CloXKHBIE
IIPOLICHTBI.

OnucarenbHasi craTucTuka. [IpencraBieHue JaHHBIX B BUJIE TAOJIUII, JUATPAMM,
rpa¢ukoB. CrnyuaiiHas u3MeHYMBOCTh. (CTaTUCTHUYECKHE XapaKTEPUCTHKU Habopa
JaHHBIX: cpefHee apudMeTndyeckoe, MeauaHa, HauOoJbllee U HaUMEHbLIee 3HAaUCHHUS,
pa3max. [IpencraBieHue o BBIOOPOUHOM HCCIIEAOBAHUU.

Cayvaiinble cOOBITHSI M BepoOSATHOCTH. lloHsATHE O CilyyallHOM ONbBITE H
ciydaitHoM coObiTuu. Yactota ciaydailHOTO coObITHA. CTaTUCTUYECKUU TMOIXOJ K
MOHATHUIO BEPOSATHOCTH. BEposTHOCTH MPOTUBOMOJIOKHBIX COOBITUH. JlocTOBEpHBIE U
HEBO3MOXKHBIE COObITHSA. PaBHOBO3MOXHOCTH cOObITHM. Kiaccuueckoe omnpeneneHue
BEPOSTHOCTH.

KomOunaropuka. Pemenue KoOMOMHATOPHBIX 3a7ad mepeOOpOM BapHaHTOB.
KomOunatopHoe npasuino ymHoxkeHus. [lepectaHoBku 1 hakTopua.

Harnsanasa reomerpusi. Harnsimueie mpejactaBienus o purypax Ha IJIOCKOCTH:
npsiMasi, OTpPE30K, JIyd, YIOJ, JIOMaHas, MHOIOYIOJIbHUK, OKPYKHOCTb, KpYT.
YUeTpIpEXYTroabHUK, NPSIMOYTOJIBHUK, KBagpaTr. TpeyrojabHUK, BUABI TPEYTrOJIbHUKOB.
IIpaBriibHBIE MHOTOYTOJIBHUKH. B3auMHOE pacIloIOK€HHME JBYX IIPAMBIX, JBYX
OKPYKHOCTEH, TIPSIMOM U OKPY>XKHOCTU. M300paxeHue reomMeTpuyueckux GuUryp u mux
KOH(UTYpaITHiA.

Jlnuna otpeska, nomanou. Ilepumerp mHOroyronepHuka. EnvHUIBI W3MEpEeHHs
JUIMHBL. MI3Mepenne MInHBI 0Tpe3Ka, HOCTPOSHHUE OTPE3Ka 3aJaHHOM JIJINHBI.

Buasr yrios. ['panycHas mepa yrna. M3mepenue u mocTpoeHne yriioB ¢ IMOMOLIBIO
TpaHcIopTupa. buccekrpuca yria.

[Tonsitue momanu GUrypbl; e€AMHMIBI U3MepeHusa I1uiomwaau. [lmomane
npsIMOYTroJibHUKa, KBajapaTta. [lpubnmxénHoe wu3MepeHue IMmiomand Quryp Ha
kiertyatod  Oymare. PaBHoBenmukue  ¢urypel. Paspesanume W cocTaBieHUE
reoMeTpUYeCKux Quryp.

Harnsigable npeacTaBiieHus: O MPOCTPAHCTBEHHBIX (pUrypax: KyO, mapaienenues,
npusMa, nupaMmuaa, map, chepa, konyc, nunusap. M3o0paxeHne mpocTpaHCTBEHHBIX
dburyp. [Ipumeps! ceuenunii. Muororpanauku. [IpaBuibHbIe MHOTOTpaHHUKH. [Ipumepsl
pa3BEPTOK MHOIOTPAHHMKOB, LWJIMHIpAa W KOHyca. M3rorosieHue moxeneu
IPOCTPAHCTBEHHBIX QUTYD.

[Tonsarue oObéMa; eauHuUIbl 00bEMa. OOBEM NPSAMOYTOIBLHOIO MapallyIeenuIea,
KyoOa.

[Tonsitue o paBeHctBe Quryp. LleHTpanbHas, oceBas M 3epKajibHasi CUMMETPHUHU.
N300paskeHre CMMMETPUYHBIX (UTYD.

I'eomerpuueckue purypsl. [Ipsmeie u yrisl. Touka, npsmas, mia0ckocTb. OTpe30K,
ay4d. Yroia. Bunel yrios. BeprukanbHble U CMEKHBIE YIIbl. buccekTpuca yria.



[TapamienbHple W nepecekarommecs npsMble. lleprneHAUKYIApHBIE TPSMBIE.
TeopeMbl 0 TNapamIEIbHOCTH M NEPHECHAUKYJIAPHOCTH NpsMbIX. llepneHaukynsp u
HAaKJIOHHAas K npssmMoi. CepeAnHHbIA NEPIIEHIUKYIISP K OTPE3KY.

['eomeTpruueckoe Mecto Touek. CBOMCTBA OMCCEKTPHUCHI yIVIa U CEPEIUHHOTO
MEePIEHAUKYJIISIpa K OTPE3KY.

TpeyronpHuk. BwicoTa, mMeanana, OUCCEKTpHUCA, CPEIHSSA JUHUS TPEYroJbHUKA.
PaBHOOepeHHbIE U PAaBHOCTOPOHHHUE TPEYrOJbHUKH; CBOMCTBA M  MPHU3HAKH
paBHOOEIPEHHOTO TpeyroyibHKUKA. [Ipu3Haku paBeHCTBA TPEYrobHUKOB. HepaBeHCTBO
TpeyrojabHuka. COOTHOUIEHUS MEXIy CTOPOHAMHM U yrjiamMu TpeyrojbHuka. Cymma
VIJIOB TpeyrojiibHUKa. BHemHue yribl TpeyroidbHuka. Teopema ®aneca. IlomoOue
TpeyroibHUKOB. [lpu3Haku momobusi TpeyroiabHukoB. Teopema Iludaropa. Cunyc,
KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOr0 YIJila MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U YTJIOB OT
0 mo 180°, mpuBeaeHue Kk ocTpomy yriay. PemreHue mpsMOYrOJbHBIX TPEYTOJbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMylibl, CBA3BIBAIOIINE CHHYC,
KOCUHYC, TAaHI€HC, KOTAHIME€HC OJHOrO0 M TOro K€ yrjia. PemeHue TpeyrojbHUKOB:
TeopeMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeUaTelIbHbIE TOYKH TPEYTOJbHHUKA.

YeroipéxyronbHuk. [lapamienorpamm, ero cBOMCTBa U MpU3HAKU. [IpAMOYTOJIBHUK,
KBaJIpaT, poM0O, MX CBOMCTBA U MPU3HAKU. Tpanenus, CpeIHss JUHUS Tpaneluu.

MHoroyronbHuK. Bbllykiible MHOTOyroibHUKHM. CyMma yIJIOB  BBIIYKJIOTO
MHOTr0yroJyibHuKa. [IpaBuiibHbIE MHOTOYTOJIbHHUKHU.

OxkpyxHocte u Kpyr. J[yra, xopma. Cektop, cermeHT. LleHTpanbHbBI yrodi,
BIIMCAHHBIN yIOJI; BEJIMYMHA BIIMCAHHOIO yTiia. B3anMHOE pacmnosiokeHue npsiMod U
OKPYHOCTH, JBYX OKpyXHOocTed. KacarenmpHas M cekymas K OKPYXXHOCTH, HX
CBOMCTBa. BmucaHHble W ONUCAHHBIE MHOTOYTOJbHHUKU. OKpYKHOCTb, BIMCAHHAsl B
TPEYrOJIbHUK, W OKPYKHOCTb, OINMCAHHAA OKOJIO TpPEYrojbHUKA. BrcanHele u
ONMCAHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHUKA.

['eomeTpuueckue mnpeodOpazoBanus. [lonsarue o paseHctBe ¢uryp. Ilonstue o
JBUOKEHHM: OCEBasi M LIEHTpaJIbHAs CUMMETPHUHU, NapaUIeIbHbIA IMEPEHOC, MOBOPOT.
[Tonsatue o nogobun Guryp ¥ TOMOTETHH.

Pemienne 3aga4 Ha BBIUKCIIEHHE, JOKA3ATEIBCTBO U TIOCTPOCHHUE C UCIOJIb30BAHUEM
CBOMCTB U3YYEHHBIX QUTYP.

HN3mepenne reomerpuyeckux BeJu4uH. /mmHa orpeska. PaccrossHue ot Touku 10
npsAMou. PaccTosiHue Mex 1y nmapaiieabHbIMU ITPSIMbIMU.

[lepumeTp MHOTOYTOJIBHUKA.

JInuHa OKPY>KHOCTH, YUCIIO T, JJIMHA YT OKPYKHOCTH.

I'pagycnasa mepa yria, COOTBETCTBHME MEXIY BEIMYMHOW LEHTPAIBHOTO yrjia H
JUTMHOW TyTH OKPY>KHOCTH.

[Tonstue momanu miockux Guryp. PaBHocOoCTaBIE€HHbBIE U PABHOBEIUKHUE (DUTYPHI.
[Tmomane npsMoyrosibHuka. [lnomanu napamienorpaMma, TpeyroabHUKA U TPAICIUU.
[Imomane MHoOroyrojmpHuka. Ilmomans kpyra u miomanb cexkropa. COOTHOLICHHE
MEXIY MJIOMAIAMU MOA0OHBIX QUTYD.

Pemenne 3amay Ha BBIYKMCIIEHUE U JOKA3aTEIbCTBO C MCIOJIB30BAHUEM M3YUYEHHBIX
bopmyi.

Koopannarel. YpaBHeHue npsmou. Koopauuatel cepenussl otpeska. dDopmyiia
pacCTOSTHUSI MEXK1y ABYMSI TOUKAMU IUIOCKOCTU. Y PaBHEHUE OKPYKHOCTH.

Bekrtopbl. [lnuHa (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosnmHeapHbie
BEKTOpbl. KoopauHaTel BEeKTOpa. YMHOKEHHME BEKTOPA HA YHUCJIO, CyMMa BEKTOPOB,



pa3iIoKEHNE BEKTOPA IO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. CKanspHOE NMPOU3BENECHUE
BEKTOPOB.

TeopeTnKo-MHOKECTBEHHbIC TOHATHUSA. MHOXKECTBO, DJIEMEHT MHOECTBA.
3agaHue MHOXKECTB NEPEUYUCICHUEM DJIIEMEHTOB, XapAKTEPUCTUYECKUM CBOMCTBOM.
CranjgapTHble 00O3HAYEHHMS] YHUCIOBBIX MHOXeCTB. Ilycroe MHOXECTBO U  €ro
o0o3Hauenue. [lonmMHoxkecTBO. OOBEIUHEHNE U TIEPECEUCHUE MHOKECTB.

Nnnroctpanyisi OTHOLIEHWM MEXAY MHOYKECTBAMU C MOMOUIBIO JHAarpaMm Oujiepa
— Benna. DuemenTsl jJoruku. OnpenesieHre. AKCUMOMBI U Te€OpeMBbI. Jloka3aTenbCTBO.
JlokazatensCcTBO OT TpoTUBHOro. Teopema, oOpatHas manHou. Ilpumep wu
KOHTPIIPUMED.

[lonsiTie 0 pPaBHOCWIIBHOCTH, CJIEIOBaHHH, YIMOTPEOJIIEHHWE JIOTUYECKUX CBS30K
eciu... mo, 8 MOM U MOJIbKO 8 MOM Clyyae, TIOTUIECKNE CBAZKU U, UU.

MaremaTnka B HCTOPMYECKOM pa3BuTuH. lVcTopus dopmupoBaHus MOHATHS
Yyclia: HaTypajbHblE€ 4YHCIA, JIpOOU, HEIOCTATOUYHOCTh PALUMOHAIBHBIX YHUCEN IS
Tr€OMETPUYECKUX H3MEPEHHM, UppallMOHAIbHBIE YKciia. CTapuHHBIE CUCTEMBI 3allUCH
yuceln. poou B BaBuiione, Erunre, Pume. OTkpbiTHE AecITUUHBIX IpoOel. CTapuHHbIe
cucteMbl Mep. Jlecatuunble apoOu MU MeTpuueckas cucrema wmep. llosBieHue
OTpUIATENIbHBIX uncen U Hyas. JI. Maruunkuii. JI. Dinep.

3apoxaenue anreOpsl B Heapax apudmeruxu. An-Xopesmu. Poxxnenue OykBeHHOM
cumBoiiky. [1. @epma. @. Buer. P. [lekapt. Ucropust Bonpoca 0 HaxoxkaeHuu hopmyi
KOpHEl anreOpanyecKux YpaBHEHMM, HEPa3pelMMOCTh B paJMKalaxX ypaBHEHHM
crenieHu, Oonbinei yeTeipéx. H. Taptanbs, [[x. Kapnano, H. X. A6ens, O. ['anya.

N300peTeHne MeToga KOOPAMHAT, IO3BOJISIOIIETO IEPEBOAUTh I€OMETPHUUECKHE
o0bekThl Ha s3bIk anreOpsl. P. Jlekapt u II. depma. IlpuMepsl pa3nuuHbBIX CHUCTEM
KOOPAMHAT Ha IJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (®duboHayuu) o Kkpojukax, uucia DuOoHAYUH.
3amayua o maxMaTHOM JTIOCKE.

HcTokn Teopuu BEPOSITHOCTEW: CTpaxoBO€ Jeno, azapTHblie urpsl. II. @epma u b.
[Tackanb. A. bepuymm. A. H. Konmoropos.



IIJTAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBI
YUYEBHOI'O KYPCA (IIPAKTUKYM IO MATEMATHUKE» HA YPOBHE
OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE Pe3yJIbTATbI 0CBOECHUSI

1) BocuTaHuEe POCCUICKON TpakJAaHCKOW HMIEHTUYHOCTU: MATPUOTHU3MA, YBAXKEHUS K
OTtedecTBy, MPOILJIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun; oco3nanue
CBOEW JTHUYECKOM NPUHAJUIEKHOCTH, 3HAHME HCTOPHUM, SI3bIKA, KyJIbTYpbl CBOErO
HapoJa, CBOETO Kpasi, OCHOB KYJIbTYpPHOT'O Hacjenus HapoaoB Poccuu u yenoBedecTBa;
YCBOGHHE T'YMAHUCTHUECKHX, JEMOKPaTHUECKUX M TPAJAULMUOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCUIMCKOI0 OOIIECTBA; BOCHIUTAHUE UyBCTBA OTBETCTBEHHOCTHU
u ponra nepen Poaunoi;

2) popMupoBaHUE OTBETCTBEHHOIO OTHOLIEHUS K YUYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH,
oOyyJaromuxcss K CaMOpa3BUTHUIO U CamMOOOpa30BaHUI0O HAa OCHOBE MOTHUBAIlUU K
OOy4YeHHMIO M [IO3HAHHWIO, OCO3HAHHOMY BBIOOPY U TIOCTPOEHHUIO JalibHEHIIen
WHIMBHUIYyAILHON TpaeKTopuu 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MHpeE mpodeccuit
U TPOPECCHOHANBHBIX TMPEANOYTEHUH C YYETOM YCTOWYMBBHIX MO3HABATEIIbHBIX
MHTEPECOB, a TaKKe Ha OCHOBE (DOPMHUPOBAHMS YBAKUTEIBHOIO OTHOUIEHUS K TPY.Y,
Pa3BUTHS OIBITA YYACTHUS B COIMATIBLHO 3HAUMMOM TPY/JIE;

3) dopmupoBaHHE IIEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd U OOIIECTBEHHOH MPAaKTHUKH, YUUTHIBAIOUIETO COIMAJIBHOE,
KyJbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3ue COBPEMEHHOIO MUPA;

4) dopMupoBaHHE OCO3HAHHOTO, YBAXKUTEIHHOIO U JTOOPOKEIATEILHOTO OTHOIICHUS K
JpYroMy 4YelOBEKYy, €ro MHEHHMIO, MHPOBO33PEHUIO, KYJIbTYpe, S3BIKY, BEpe,
rpaXIaHCKOM TO3WLMH, K HUCTOPUH, KYyJNbType, PEINTUU, TPaTuIUsIM, S3BIKAM,
IIEHHOCTSAIM HapoJoB Poccum u HapomoB MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTHU
JIMAJIOT C APYTUMHU JIFOIBMHU U JIOCTUTATh B HEM B3aUMOTIOHUMAHUS;

5) ocBOeHUE COIMANTBHBIX HOPM, IIPABIII TIOBEICHUS, posiel U (OpM COLUATBLHON KU3HU
B Ipynmax u cooOIecTBax, BKIOYask B3POCIbIE U COIIMAIbHbIE COOOIECTBA; y4acTHE B
IIKOJIbHOM CaMOYTMpaBJIeHUH W OOLIECTBEHHOM >KM3HU B TIpeliesiaX BO3PACTHBIX
KOMIIETEHIIUA C Yy4YeTOM PETHOHANbHBIX, OSTHOKYJBTYPHBIX, COIHUAIBHBIX W
HKOHOMUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELIEHUH MOpPaJIbHBIX
npo0eM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHUpPOBAHWE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOTO TIOBEJIEHHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIICHUSA K
COOCTBEHHBIM MTOCTYIIKaM;

7) popmupoBaHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHHUECTBE
CO CBEPCTHUKAMH, JIE€TbMU CTapIlIEro WU MJAJAILIEr0 BO3pacTa, B3pOCIBIMU B IpoOLECCe
oOpa3zoBaTeabHOM, OOIECTBEHHO MOJIE3HON, YUeOHO-UCCIIEIOBATEIbCKON, TBOPUYECKOM
U IPYyTUX BHUJIOB JICATEIHHOCTH;

8) (opMupoBaHHE IIEHHOCTH 3JI0pOBOIO0 M 0Oe30macHOro oOpasza >KU3HHU; YCBOCHHE
MpaBUJI UHAUBUAYAJIBLHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B UYpE3BhIUYAHHBIX
CUTYyallUsIX, YIPOKAIOUIMX JKU3HU U 3J0pPOBBIO JIIOJIEH, TMpaBUJ TOBEJCHUS Ha
TPaHCIIOPTE U Ha JOpOrax;

9) bopMupoBaHHE OCHOB 3KOJIOTMUECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJOTMYECKOrO  MBIIIJICHUS,  pa3BUTHE  OMNBITa  SKOJIOTHYECKU




OPUEHTUPOBAHHON pPe(ICKCUBHO-OIIEHOYHON U MPAKTUYECKOM JEeATETbHOCTH B
YKU3HEHHBIX CUTYAaIUsX;
10) oco3HaHue 3HAYEHHUS CEMbU B JKM3HU YeJIOBEKa M OOILECTBA, MPUHATHE LIEHHOCTU
CEMENHOM JKU3HU, YBAKUTEIBLHOE U 3a00TIMBOE OTHOIICHHUE K YJIEHAM CBOEH CEMbU;
11) pa3BUTHE ACTETUYECKOTO CO3HAHUSI YEPe3 OCBOCHME XYI0KECTBEHHOTO HaCIeaus
Hapo 0B Poccuu u Mupa, TBOpUECKON NeATEIbHOCTH 3CTETUYECKOTO XapaKTepa.
MetanpeaMeTHble Pe3yJbTATHI 0CBOCHUSA
1) yMeHue CaMOCTOSITENIBHO OIpEAeNsaTh Ieid CBOEero OOy4eHHs, CTaBUTh U
dbopmyHupoBaTh 1A ceOsl HOBBIC 3a/laud B yuyeOe M IMO3HABATEIIbHOM JIESTCIHHOCTH,
pa3BUBATh MOTUBBI U UHTEPECHI CBOEH MMO3HABATEIbHON JNEATENbHOCTH;
2) yMEHHE CaMOCTOATENIbHO IUIAHUPOBATh MYTH JIOCTHMIXKEHHUS I1I€Jie, B TOM YHCIIE
allbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbolee 3(h(eKTHUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATEJbHBIX 33/1a4;
3) yMeHue COOTHOCUTh CBOU JIEUCTBHUS C TUIAHUPYEMBIMH PE3YyJIbTaTaMU, OCYILIECTBISATh
KOHTPOJIb CBOEU JIEATEIBHOCTH B IMpPOILECCe AOCTUKEHUS pe3ysbTaTa, OINPEIENsTh
CHOCOOBI IEUCTBHUM B paMKax MPeAJIOKEHHBIX YCIOBUNA U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBHS B COOTBETCTBUM C U3MEHSIONICHCS CUTyallueH;
4) ymMeHHE OlEHHBATh MPABUIBLHOCTH BBIMOJIHEHUS Y4YEOHOW 3a/auv, COOCTBEHHBIE
BO3MOYKHOCTH €€ pEelIeHUS;
5) BlIageHUE OCHOBAMH CaMOKOHTPOJS, CAMOOLIGHKH, TPUHSTHS PEIICHUH H
OCYILIECTBIICHHUS] OCO3HAHHOTO BHIOOpA B Y4eOHOM U MO3HABATENIbHOM 1€ATEIbHOCTH;
6) yMEHHE OIpEeNeIsATh IMOHATHS, CO37aBaTh OOOOIICHHUS, YCTaHABIMBATh AHAJIOTHH,
KJacCu(UIMPOBaTh, CAMOCTOSATEIBLHO BBHIOMPATh OCHOBAHUSI W KPUTEPUH IS
KJIacCU(DUKALMK, YCTaHABIMBATh PUYUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTD JIOTHUECKOE
paccykJeHue, yMO3aKIIoueHHe (MHAYKTUBHOE, JEAYKTUBHOE U 10 aHAJIOIMH) U JIeJaTh
BBIBO/IbI;
7) yMeHHe co3/1aBaTh, PUMEHATh U MPEOoOPa30BbIBATH 3HAKKM M CHUMBOJIBI, MOJEIN H
CXEMBbI I pelIeHus] y4eOHBIX U TT03HABATEIbHBIX 3a/1ay;
8) CMBICTIOBOE YTCHHUE;
9) ymeHue opraHu30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESTEIBHOCTD C
YUHUTEJIEM U CBEPCTHUKAMU; padoTaTh MHIWBHUAYAIbHO W B TPYIIE: HaXOAUTh oOIee
pelnieHrue MU paspemarb KOH(IMKTHI HAa OCHOBE COIJIACOBAHMS TMO3MIMN U yuera
UHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATH  OTCTAUBATh CBOE€ MHEHUE;
10) ymeHHne OCO3HaHHO HCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3aJayeil
KOMMYHUKAIIMM JIJI1  BBIPQKCHUS CBOMX UYBCTB, MBICIEH ¥ TOTPEOHOCTEH;
IJIAHUPOBAHUSI U PETYJSILIMM CBOCU NIESITENIbHOCTH; BJIaJICHHE YCTHOM M MUCbMEHHOM
pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;
11) dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OO0JacTH UCIIOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (nmanee - WMKT kommnereHium);
pa3BUTHE MOTHUBAIIMHU K OBJIAQJCHUIO KyJIbTYpPOU aKTUBHOIO IMOJIb30BAHUS CIOBapsIMU U
JPYTUMH TTOUCKOBBIMU CUCTEMaMU;
12) dpopmupoBanue U pa3BUTHE YKOJIOTHUECKOTO MBIIUICHUS, YMEHUE TPUMEHSTh €ro B
MO3HABATENbHON, KOMMYHHKATUBHOM, COLIMAILHON NpaKTHKEe W TpodeccHOHaTLHOM
OpUEHTAIUU.
IIpeameTHbIe Pe3yJabTATHI 0CBOCHHUS

OBJIaJIeHHE 0A30BbIM MOHATHITHBIM aIIIapaToOM MO0 OCHOBHBIM pa3zieliaM COACpIKaHUs,
MIPE/ICTaBIICHNEe 00 OCHOBHBIX M3y4YaeMbIX MOHATUSX (YHCIIO, TeoMeTprueckas Gurypa,




ypaBHEHUE, (QYHKLHSA, BEPOSATHOCTb) KAaK BAXKHEMIIMX MAaTEMaTUYECKUX MOJAEIISX,
MO3BOJISIIOLMX OMKCHIBATh U U3YyYaTh PeajibHbIE MPOLECCHI U SBIICHHUS;

yMeHHe padoTaTh ¢ MaTEMaTUYECKUM TEKCTOM (aHAJIU3UpPOBaTh, U3BJIEKATh HEOOXOIU-
MY10 UH(QOPMALIUIO), TPAMOTHO MPUMEHSITh MATEMAaTUYECKYIO0 TEPMHUHOIOTHUIO U CUMBO-
JIMKY, UCTIOJIb30BaTh Pa3JINYHbIC SI3bIKK MAaTEMATUKHU;

yMEHUE TMPOBOAMUTH Kiaccu(uKanuu, Jorudeckue OOOCHOBaHMS, JOKa3aTeIbCTBa
MaTeMaTUYECKUX YTBEPKICHUI;

YMEHHUE PACIO3HaBaTh BHUJIbl MATEMATHUYECKUX YTBEPKIACHUHN (AKCMOMBI, ONIPEIEIICHNUS,
TEOpPEMBI U Jp.), IPsIMble U 0OpaTHBIE TEOPEMBI;

pa3BUTHE TNPEJICTABICHUNA O YHCIE€ W YHUCIOBBIX CUCTEMAX OT HATypPaJIbHBIX JI0
JEUCTBUTEIBHBIX YHCEJ, OBJIQJICHUE HABBIKAMU YCTHBIX, NUCBMEHHBIX, MHCTPYMEH-
TaJIbHBIX BEIYUCICHUN;

OBJIaJICHUE CHMBOJIBHBIM $I3IKOM aJIr€Opbl, IpHEMaMH BBITIOJIHEHUS TOKJIECTBEHHBIX
npeoOpa3oBaHUil  pallMOHAJIBHBIX  BBIPAKEHUW, pELIEHUS YPAaBHEHHM, CHUCTEM
ypaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE UCIOJb30BaTh UACK KOOPIUHAT
Ha IUIOCKOCTH [UJISi MHTEpPNpETallud YpaBHEHUM, HEPABEHCTB, CUCTEM, YyMEHUE
NPUMEHSTH alireOpandyeckue NpeoOpa3oBaHus, anmnapaT ypaBHEHUN U HEPAaBEHCTB JIs
pelIeHus 3a71a4 U3 Pa3IMYHbIX PA3JeIoB Kypca;

OBJIaJICHUE CUCTEMON (YHKIHUOHAIBHBIX TOHSATHH, (QYHKIIMOHAJIBHBIM SI3bIKOM U
CUMBOJIMKOM, yMEHHME Ha OCHOBE (PYHKIMOHAJIbHO-IrpaUUYeCKUX NpPeACTaBICHUN
OINMCHIBATH U AHAJIM3UPOBATH PEAIbHBIE 3aBUCUMOCTH;

OBJIaZICHME OCHOBHBIMU CIIOCOOAMHU TMPEJICTaBICHHUS M aHalIu3a CTaTUCTUYECKUX
JAHHBIX; HAJIMYUE MPEACTABICHUN O CTATUCTHYECKMX 3aKOHOMEPHOCTAX B PEATLHOM
MUPE U 0 Pa3INYHBIX COCO0aX X U3YUEHHUS, O BEPOSITHOCTHBIX MOJCIIAX;

OBJIaJICHUE TE€OMETPUYECKHM SI3bIKOM, YMEHHE HCIOJb30BaTh €ro Jid ONHCAHUS
IPEIMETOB OKPY’KAIOIIEr0 MHpPA, Pa3BUTUE MPOCTPAHCTBEHHBIX MPEICTABICHUNA U
M300pa3UTENbHBIX YMEHU, MPUOOPETEHNE HABBIKOB FTEOMETPUUYECKUX TOCTPOCHUM;
YCBOEHUE CUCTEMATHYECKUX 3HAHUU O MIOCKUX (PUTypax M MX CBOMCTBAX, a TAKXKE Ha
HarJIgJIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJlaX, YMEHUE NMPUMEHSTh
CUCTEMATHUYECKNE 3HAHUS O HUX JUISl PELICHUS] TEOMETPUUECKUX U MTPAKTHYECKUX 3a/1a4;
YMEHUSI U3MEPSATh JJIUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, UCIOIB30BaTh (OPMYJIBI IS
HaXO0KJIEHUsl IEPUMETPOB, IUIOIA/Iel 1 00bEMOB F€OMETPUUYECKUX PUTYD;

YMEHHUE NPUMEHATh W3YYEHHBIE NOHATHS, PE3YJbTAThl, METOJbI JUIsl PELICHMS 3a1ady
IIPAKTUYECKOIO XapaKTepa W 3aJad U3 CMEXKHBIX TUCHUUILIMH C HUCIOIb30BAHHEM IIpU
HEOOXOMMOCTH CIPABOYHBIX MaTEPHATIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosnnyectBo yacos DJIEeKTPOHHbBIE
HaunmenoBanue
Ne (uudposrbie)
pas3jiesioB U TeM KonrtpoJubnsie | IIpakTnyeckn
n/n Bcero o0pa3oBaTtejibHbIE
nporpaMMsbI padoThbI e padoThbl
pecypcsbl
1 PanmonaneHelie 1podu 7 0 1
) I'eomerpuueckue 6 0 |
3aJa4n
Apudmernueckuit
3 KBaJPaTHBI KOPEHb U 7 0 1
CTENEHb YucClia
VYpaBHeHus U
4 HEpaBEHCTBA. 10 0 1
Hepasencrtpa
5 OyHKIMU 4 0 1
OBLIEE KOJIMYECTBO 34 0 5
YACOB I10 [TIPOT'PAMME
9 KIIACC
N HanMeHoBANHe KosnuyectBo 4yacos DJIEeKTPOHHbIE
(uugposbIe)
n/ | pasresioB M TeM Kontpoasusl | IlpakTuyeckue
Bcero o0pa3oBaTeIbHbIE
n NnporpaMMsbI e padoThI padoThI
pecypchl
Yucna v BBIYUCICHUS.
1 JlelicTBUTEIbHBIC 5 0 1
qucia
) I'eomerpuueckue 14 0 |
3aJa4n
YpaBHEeHUA U
3 HepaBeHCTBA. CHUCTEMBI 6 0 1
YpaBHEHUU
4 OyHKIMHU 2 0 1
5 Yucnosele 5 0 1
MIOCJIE0BATEIBHOCTH
6 Yucnoseie 3 0 1
MOCJIE0BATEIBHOCTH
OBIIEE KOJIMYECTBO 14 0 6
YACOB I10 [TIPOT'PAMME




IHHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC

Ne | Tema ypoka KoanuecTBo yacos JaTa udydyenust | JJeKTPOHHbIE

n/n Bcero | Kourpo | IlpakTtuuec uudgposbie

JIbHbIE KHe o0pa3oBaTejibH
padoTel | padoThI ble pecypchl

1 [ToBTOpEHUE. DopmyJibl 1 0 0 02.09.2023
COKPAIIIEHHOTO YMHOKEHHUSI.

2 IToBTOpEHME. Cucremsl 1 0 0 09.09.2023
JIMHENHBIX YPaBHEHUH.

3 Cymma u Pa3HOCTh 1 0 0 16.09.2023
paloHaNIbHBIX IPOOEii.

4 Cymma u pa3HOCTh 1 0 0 23.09.2023
palMoHANBHBIX  ApoOelt  C
pa3HBIMH 3HAMEHATEIISIMH.

5 IIpousBeneHne W 4acTHOE 1 0 0 30.09.2023
paIoHANIBHBIX TPOOEii.

6 [IpeoOpazoBanue 1 0 1 07.10.202
paIoOHANTbHBIX BHIPAKEHUH.

7 Pemenne 3amau 10 IUIaBe 1 0 0 14.10.2023
«HeTbIpexyroIbHUKI»

8 [IpencraBnenne japobu B 1 0 0 21.10.2023
BHJIC CYMMBI JIpOOEH.

9 JlelicTBUTEIbHBIC YKCTIA. 1 0 0 28.10.2023

10 | Apudmernueckuit 1 0 0 11.11.2023
KBaJPaTHBIN KOPEHb.

11 | CpoiictBa apupmMeTndeckoro 1 0 1 18.11.2023
KBaJIpaTHOT'O KOPHS.

12 | Teopema Ilucdaropa. 1 0 0 25.11.2023

13 | Ilpumenenue CBOIICTB 1 0 0 02.12.2023
apuQMeTUYECKOro
KBaJIPAaTHOTO KOPHS.

14 Penrenue 3amau 1o rJiaBe 1 0 1 09.12.2023
«ITmonraaby»

15 | [IpeoOpazoBanre IBOMHBIX 1 0 0 16.12.2023
pasuKanos.

16 | KBagpatHoe ypaBHEeHHE WU 1 0 0 23.12.2023
€ro KOpHHU.

17 | Teopema Buera. 1 0 1 30.12.2023

18 | Ilpusnaku noxoous 1 0 0 13.01.2024
TPEyroJbHUKOB.

19 | JdpoOGHbie palnMoHaIbHbIC 1 0 0 20.01.2024
YpaBHEHHUS.

20 | Pemenue 3agad ¢ MOMOILBIO 1 0 0 27.01.2024
JIPOOHBIX paloHaIbHBIX
YpaBHEHUH.

21 Pemenne 3amad ¢ ITOMOIIBIO 1 0 0 03.02.2024

JPOOHBIX palMOHAIBHBIX




YPaBHEHUH.
22 | YpaBHEHUs ¢ IapaMeTpoM. 1 0 0 10.02.2024
23 | Pemenue o rJ1aBe 1 0 0 17.02.2024
«I[TomoOHBIE TPEYTOTHHUKIDY
24 | YucrnoBble HEPABEHCTBA U UX 1 0 0 24.02.2024
CBOWCTBA.
25 | YucnoBble IPOMEKYTKH. 1 0 1 02.03.2024
26 | PemieHue  HEpaBEHCTB  C 1 0 0 09.03.2024
OJHOU MEPEMEHHOM.
27 | Pemenue cUcCTeM 1 0 0 16.03.2024
HEpPaBEHCTB c OJTHOM
IIEPEMEHHOM.
28 | Jloka3areiabCTBO HEPABEHCTB. 1 0 0 06.04.2024
29 | CreneHn c LEIBIM 1 0 0 13.04.2024
MOKa3aTeJIeM U €€ CBOMCTBA.
30 | Crenenn c HETbIM 1 0 0 20.04.2024
IIOKa3aTesIeM U €€ CBOKCTBA.
31 | DneMeHThI CTaTUCTHUKHU. 1 0 0 27.04.2024
32 Pentenue 3amau 1o rIJaBe 1 0 0 04.05.2024
«OKPYKHOCTBY
33 | Oynkums y=x 'uy=x " ® 1 0 0 11.05.2024
WX CBOWCTBA.
34 | 3apaumn MOBBIIIEHHON 1 0 0 18.05.2024
TPYIHOCTH.
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
9 KJIACC
Ne Tema ypoka Kosun4yecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero | Kontpoas | IlpakTnu | M3y4yeHus nudposbie
HbIe ecKue o0pa3oBaTe/ibH
padoThI padoThI ble pecypcehl
1 Uucna W BBIYUCIICHUSA. 1 0 0 07.09.2023
HewcTBus c
OOBIKHOBEHHBIMH JIPOOSMH.
2 Uucna W BBIYUCIICHUA. 1 0 0 14.09.2023
JIeWcTBHSL C JECATUIHBIMU
IPOOSIMH.
3 UYucnosble HEPAaBEHCTBA. 1 0 0 21.09.2023
Koopaunarnas npsimasi.
4 Uupcita, BBIYUCICHHSI U 1 0 1 28.09.2023
anredpandecKue
BbIpakeHus. JlelicTBua ¢
JEHCTBUTETFHBIMU YUCIIAMU
5 Ypcna,  BRIYHCICHHS  H 1 0 0 05.10.2023
anrebpanveckue
BBIPA)KEHUSI.
6 I'paduku dynkuumit. Urenue 1 0 1 12.10.202

rpadguKoB byHKIMIA.




PacTsoxenns u cOIBUTH.

7 Crenenb € panuOHAIbHBIM 19.10.2023
MIOKAa3aTeJIEeM.

8 Pacuetsl o hopmymnam. 26.10.2023

9 Lensie © panuoHaIBHBIE 09.11.2023
BBIPAYKEHUS.

10 CraTtucTuka, BEpOSITHOCTH. 16.11.2023

11 TpeyronbHUKH, 23.11.2023
YeThIPEXYTOJIbHUKH,
MHOTOYTOJIBHUKH U HX
JJIEMEHTHI.

12 TpeyronbHUKH, 30.11.2023
YEeThIPEXYTOJIbHUKH,
MHOTOYTOJIBHUKA U HX
JJIEMEHTHI.

13 @urypel Ha KBaJpaTHOU 07.12.2023
pelieTke.

14 JIuneliHple W KBaJpaTHbIE 14.12.2023
ypaBHEHHUSI.

15 PannoHaneHbIE ypaBHEHHS. 21.12.2023

16 Cucrembl  ypaBHEHUMH U 28.12.2023
HEPaBEHCTB.

17 CucteMbl  ypaBHEHHH U 11.01.202
HEPaBEHCTB.

18 Hexotopsie MIPUEMBI 83.01.2024
peuIeHus] CUCTEM ypaBHEHUI
BTOpOl CTENmeHH C JBYyMs
MIePEeMEHHBIMH.

19 Pertenue 3agau ¢ MoMOIIBIO 25.01.2024
ypaBHEHUH, CHUCTEM
YPaBHEHHUHU.

20 AHamu3 u cOOp JaHHBIX. 01.02.2024
[Ipocreiimne TEKCTOBBIE
3a/1a4H.

21 AHanmu3z u cOOp JaHHBIX. 08.02.2024
[Ipuknannas reomeTpus.

22 AHamu3 u cOOp JTaHHBIX. 15.02.2024
Bri6op ONTHUMAJIBHOTO
BapHaHTa

23 [Tnomanu puryp. 22.02.2024

24 Apudmernueckue u 29.02.2024
rE€OMETPUUECKHE
IIPOrPECCUH.

25 OKpy>KHOCTb, Kpyr M HX 07.03.2024
JJIEMEHTHI.

26 AHanM3  TEOMETPUYECKUX 14.03.2024
BBICKa3bIBaHUU.

27 Kycouno — HemnpepbIBHbBIE 28.03.2024
¢byHKIMN.

28 I'eomeTpuyeckue 3agaum Ha 04.04.2024




J0Ka3aTcIbCTBA.

29 Pemenne reomerpuueckux 1 11.04.2024
3a/1a4

30 Pemenne reomerpuueckux | 18.04.2024
3a1a4

31 Pemienne reomeTpuuecKux 1 25.04.2024
3a1a4

32 Pemienue reomeTpuuecKux 1 02.05.2024
3a1a4

33 Pemienne reomeTpuueckux 1 16.05.2024
3a1a4

34 Pemrenne reomerpuueckux 1 23.05.2024
3a1aq
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI V151 VUEHUKA

1. I'yceB A.A. MaremaTnueckuil Kpyxkok 8 kinacc, MHemo3una, 2018

2. I'yceB A.A. MaremaTnueckuil Kpyxok 9 knacc. Muemo3una, 2018

3. E.B.IOpuenko. YpaBHeHusi ¢ mapaMeTpoM M HectaHaaptHele 3amaud. MIITHMO,
2020

4. banasu 2.H. Jlydmue onumnuaaneie 3a1aun no marematuke. @enukc, 2019

5. I'"'N.3ybeneBuy «3aHATus MaTreMaTHueckoro kpyxka», M. «IIpocsemenue», 2005r
6. T.J.T'aBpunmoBa «3aHuMarenbHass MaTeMaThka Ha ypokax B 5-11 kiaccaxy,
Bousrorpan, 2008

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJA

1. Marematuka. Bech mikoibHBIH Kypc B Tabmuuax/ aBT.-cocT. A.H.Poranus,
N.B.JIricukoBa— MockBa: Dxcmo, 2017.

2. 3agaun no anredpe: [locobue mis ydamuxcs 7-9 k. — M.: IIpocsemienue: Yue6.
Jlut., 2008.

3. «3amaun U1 MOATOTOBKM K onumiiHagamy», H.B.3abonoTHas. «Yuureaby, 2007

4. «MaTtemaTruuecKkre oJIUMIIKa bl B mKoae», A.B.@apkoB. M. Aiipuc — npecc, 2005 r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
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