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MOSICHUTEJIbHASA 3AIIUCKA

PaGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOro ypOBHS s
oOyuatomuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeAHEro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABSIBIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmst mporpaMMbl 00ecrieunBaeT OBJIAJACHHUE KITFOYCBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIIMU OCHOBY IS CaMOpPA3BHUTHS W HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHUSA
JUYHOCTHU 00yYarOIIMNXCSl.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEOMETPHUH Ha YpPOBHE CPEIHETO OOIIEeTo
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANpPEIMETHBIX U
MPEAMETHBIX PE3YIhTATOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JMIHOCTHOTO
pa3BuTus oOydaromuxcsi, GopMuUpoBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
MPaBUIBHBIX TPEACTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU TEOMETPUUYECKHUX
a0CTpakInii, COOTHOIICHUH PEATHbHOTO W HWJICATHHOTO, XapaKTepe OTPaKEHUS
MaTeMaTUYeCKON HAYKOU SIBJICHUH U MPOIIECCOB PEATBHOTO MUPA, MECTE TEOMETPUHN
B CHCTEME HayK W POJIU MAaTEMATHIECKOTO MOJICIUPOBAHUS B HAYYHOM MTO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAITNXCS, a
TaK)K€ Ka4eCTB MBINIUICHUS, HEOOXOMWMBIX I aJanTallid B COBPEMEHHOM
oOLIeCTBE.

['eoMeTpust sBIsICTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAaeT BO3MOXHOCTb M3yUYEHHs Kak
TUCITUTUTIH €CTECTBEHHO-HAYYHOW HAIMPABIEHHOCTH, TaK M TYMaHUTapHOU.

Jlormdyeckoe WMbIIieHHE, (HOPMHUPYEMOE TPH HM3YYCHHH OOyJAFOIITMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIICHUS TEOMETPUUYCCKUX 3aja4, yMEHHE BBIJIBUTATh W OIPOBEPraTh
TUTOTE3bI HETOCPEACTBEHHO WCIOIL3YIOTCS TPHU PENICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX NeATeIbHOCTH denoBeka. OpHeHTanus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIuaibHOro ObITus, (opMma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeWCTBUTENbHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BEIUHSET pa3HbIC BUILI yI€OHOU U TPYAOBOU ACSITSIBHOCTH, SIBIISIETCS
OHUM W3 TPOo(ecCHOHATBLHO BaXXHBIX KauecTB, IMOATOMY aKTyajhbHa 3ajada
dbopmupoBaHus y  OOydYaroOmuMXcsl TPOCTPAHCTBEHHOTO  MBINIJIECHUS KAk



Pa3HOBUJHOCTH OOpPA3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAMPABICHUSM.

[lens ocBoeHust mporpaMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHHusi — o00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcst uepe3 o0ecrneueHre BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUKW U  JAeUCTBUM, crenuuuHbIX
r€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO MPOAODKEHHS  00pa3oBaHUs IO
CIEUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAAHBIM UCIIOJI30BAHUEM T€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IpeJHA3HAY€Ha s
OOyJaroIMXcst CpeHEN MIKOJIBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zom, oOydaroniuecss Ha
0a30BOM YPOBHE JIOJ>)KHBI OCBOUTH O0IIIME MATEMATHYECKHE YMEHHUSI, CBSI3aHHBIE CO
crienuPpuKOl TeOMETPUN U HEOOXOJIUMbIE JI KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXXHOCTh U3yUYUTh F€OMETPHUIO Ooee ri1y0oko, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T'E€OMETPUYECKMX 3HAHUSIX B
npodeccHoHaIbHOMN AEATEIHHOCTH.

JlocTu>KeHuEe 1ed OCBOCHHS MPOTrpaMMbl OOECIIEUMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX 3agad. [IpuopuTeTHBIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHeE B 10—11 knaccax sBISrOTCS:

« (opMupoBaHue TpeACTaBICHUS O TEOMETPUU KaK 4YacTH MHUPOBOM

KYJbTYphl U OCO3HaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

« (opMupoBaHUE NMpeCTABICHUS O MHOTOTPAaHHUKAX U TeJlaxX BpalleHUs Kak
0 BROKHEUIIUX MAaTEeMATHYECKUX MOJENSIX, TMO3BOJISIIONINX OMUCHIBATH U
M3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

« (opMupoBaHMe yMeHHUs paclio3HaBaTh Ha YepTekKax, MOJCNISIX U B
peasbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIllCHHUS;

* OBJIQJICHHE METOJIaMH PEILICHUs 3aJad Ha MOCTPOCHHsI HAa M300paMEeHUAX
MIPOCTPAHCTBEHHBIX (UTYD;

« (dopMHUpOBaHHE YMEHHS ONEPHUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE  aJNrOpUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHue yYMEHHS NPOBOJAUTH  HECIOXHBIE  JOKa3aTeIbHbIE
pacCykJIeHus B XOJ€ PpELIEHUs CTEPEOMETPUYECKMX 3adad W 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

* Ppa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEN 00yUaromuxcs,
MMO3HABATEIbHONW aKTUBHOCTHU, UCCIEIOBATENbCKUX YMEHUN, KPUTUUHOCTU
MBIILICHUS;

« (opMupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH, PEIIEBAHTHOI r€OMETpHUU:
YMEHHE Paclo3HABATh MPOSBICHUS FTE€OMETPUUECKUX MOHATHI, OOBEKTOB U



3aKOHOMEPHOCTEW B PEATbHBIX KU3HECHHBIX CUTyalUsIX W NPU U3YUYCHUU
IpYTruX  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENIH, MPUMEHITh OCBOCHHBIM TI€OMETPUYECKUUN
arnmapar TSt pelLIeHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3ajaad,
WHTEPIPETUPOBATH U OLICHUBATH MTOJYUYEHHBIE PE3YJIbTATHI.

OTanyuTenbHONM OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPHUU B HAYAJIE €TO M3YyUECHU 3a]1a4, PEIIAEMbIX HA YPOBHE HHTYUTHUBHOTO
MO3HAHUS, U OMNpEeNeNEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HAJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTUIO JIOTHYECKOTO W IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAHUE HHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K NAIbHEUILIEMY
M3YyYECHUIO TIPEAMETA.

[Ipennourenue oTnaércst HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHHS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON NEATENBbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEACTABICHUN Y
yYaluXxcs B Kypce CTEPEOMETPHUH NPOBOAUTCA 3a CUET PELICHUS 3a7a4 Ha CO3JaHUE
MPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coszmanue oOpa3a MPOBOAUTCA C OIMOPOM Ha HArJIAJHOCTh, a
ornepupoBaHue o0pa3oM — B YCIOBUSX OTBJICUYEHHUSI OT HATJISAITHOCTU, MBICJIEHHOTO
W3MEHEHUS €r0 UCXOIHOTO COAEPKAHHUS.

OcHoOBHBIE conepxkaTresibHble JIMHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpasHukn», «IIpsiMble U MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacrpenensieTcs He TOJIBKO MO CO/IePKaTeNIbHbIM JTUHUSAM, HO U 110 TOJIaM 00yUYeHUsI
Ha ypPOBHE CPEAHEr0 00111ero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3ybTaTaM
OCBOEHHUs paboueil MporpaMmbl, pachpeieia€HHbBIM 10 rojaM oOOy4eHwus,
CTPYKTYpPHUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIQJCHUE TE€OMETPUUYECKUMU
MOHATUSMU U HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJIFOICHUEM MIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKUX MPEJICTABICHUN OOyYarolmmXxcs, pacuupss u
yriry0sisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

IPUHIUIBI PEAJIM3AIIMUA PABOYEM ITPOI'PAMMBI

[lpu peanuzanuu npuHuuna auddepeHInpoOBaHHOTO (UHIUBUIYATHHOTO)
noaxoja B 00yuennun MaremaTtuke ooyuaromuxcs ¢ HOJIA HeoOXoAMMO yUUTHIBATh
YPOBEHb Pa3BUTHS Y HUX MaHyaJbHbIX HABBIKOB. YUUTEIh B Mpoliecce 00yUYeHUs
OmnpeneNsieT BO3MOXKHOCTH  YYalllUXCS  BBIMOJHATh IUCbMEHHBIE Pa0OTHI,
MOJIB30BAaThC MATEMAaTUYECKUMHU HMHCTPYMEHTAaMHU B MPOLECCE MNOCTPOECHUS
r€OMETPUYECKUX (PUTYP U U3MEPUTEILHBIX oniepaluii. Takxe B mpolecce oOydeHus
MaTeMaTUKe YUYUTEN0 HEOOXOJMMO YYUTHIBATH YPOBEHb M KAue€CTBO DPa3BUTHUS



ycTHOM peun oOyuaroniuxcs. [Ipum HemocTaTouHOM ypOBHE €€ pa3BUTHUS
HEO00XO0/IMMO UCIO0JIb30BATh TAKMUE METO/IbI TEKYIIIETO U MPOMEKYTOYHOTO KOHTPOJIS
3HaHUU 00Yy4YarOUIUXCs, KOTOPhlEe Obl OOBEKTUBHO MOKA3bIBAIA PE3yJIbTATUBHOCTD
UX 00y4YeHHUs.

OOy4aronuecss ¢ JBUTATENIbHBIMU  HAPYLICHUSIMU  HCHBITHIBAIOT P
TPpyAHOCTEN B mpolecce oOydeHHss MaremaTuke. MOTOpHbIE HapyUIEHUS
OTPAaHUYMBAIOT  CHOCOOHOCTH K  OCBOGHHMIO  MPEIMETHO-NPAKTUYECKOU
NEATeNbHOCTU. DTO MPUBOJUT K TOMY, YTO (POPMUPYIONIUECS 3HAHUS U HABBIKU
SIBJITFOTCSI HETIPOYHBIMU, TIOBEPXHOCTBIHMH, (pparMeHTapHBIMH, HE CBSI3aHHBIMU B
equnyto  cuctemy.  OOHapyXuBarTCS  TPYIHOCTU B  (OPMUPOBAHUU
MPOCTPAHCTBEHHBIX U BPEMEHHBIX MPECTABICHUM, CUETHBIX Olepanuii, padote ¢
TETpaJblo, Y4EOHUKOM, CIOCO0ax 3alucCH MPUMEPOB B CTOJIOHUK, COONIOJEHUEM
opdorpahuuecKoro pexxuma.

Ha ypokax marematuku oOyuatomuecss ¢ HOJA ucnbIThIBalOT 0COOCHHBIE
TPYAHOCTH TMPU BBHIMOJICHUH PUCYHKOB, YEPTEXel, Tpa@uKoOB, TaK KaK UM TPYIHO
OJIHOBPEMEHHO JEpKaTh KapaHJall U JIMHEWKYy, MO3TOMY WM 00s3aTe€lIbHO
TpedyeTcsi moMoIIs B3pocioro (yuurens, accuctenta). O0ydaromemycsa ¢ HOJJA
OBIBET MPOILE HAXKaTHUEM KJIABWII BBIMOJHUTH YEPTEXK HA KOMIIBIOTEpE, YeM 3TO
clenaTh ¢ MOMOIIbIO KapaHaama u Jguneiiku. Ooyuabummest ¢ HOJIA noctaTouHo
TSDKEJIO OCBaMBaTh BBOJI MAaTEMAaTHUUYECKUX CHUMBOJIOB, HallpuMep, OOBIKHOBEHHBIX
npobeii.

Ecnu y oGyuaronierocst ecth HapyiieHus: GyHKIIMU PYK, TO TEOMETPUUYECKUIM
MaTepuall MOKHO paccMaTpuBaTh 00O30pHO, 3aJauM, CBSA3aHHbBIE C TIPOCTPOEHUEM,
MPOMYCTUTh.

Onnoit u3 ocobenHocteit padoTel ¢ oOyuarouumucs ¢ HOJIA siBnsercs To, 4To
UM HEoOXOoAMMO OOJIbIlle BPEMEHU [Jis BBIMOJHEHHUS 3aJaHUM, 4eM 370pPOBBIM
o0yyYaromumMcs, MO3TOMY JIJIsi KOHTPOJIS 3HAHUM JTydIllle UCIOIb30BaTh 3aJa4yul Ha
rOTOBBIX YEpTeXKaX, 3aJaud, B KOTOPHI3 YXKE€ HAMEuaTaHO YCJIOBUE U HAYajo
peleHns, a Oy4YarolUMMCS OCTaeTCsl €ro TOJIbKO 3aKOHUUTh WJIU BBIMOJHUTH
TECTOBbBIC 3aJaHUS.

[lepen KOHTPONBHBIMU paboOTaMu HEOOXOAMMO MPOBOAUTH O000OMIAOIINE
YpPOKM MO TeMme, Tak kKak y oOyuatrommxcs ¢ HOJIA oTmewaroTcsi HEeQOCTaTKU
pa3BUTUS MaMsITH, OCOOCHHO KpaTKOBpeMeHHOoU. OO0o0miaroiue ypokd AaroT
BO3MOXXHOCTh CKOHIIEHTPUPOBaTh BHUMAHHE Ha OCHOBHBIX YIPAXHEHUSX,

BBEJICHHBIX B KOHTPOJIbHYIO padoTy.

XAPAKTEPUCTUKA OCOBBIX OBPA3OBATEJBHBIX TOTPEBHOCTEM
OBYYAIOLIUXCS C HOJIA

OcoOble  oOpa3oBarelbHbIE  MOTPEOHOCTH y  oOydarommxcs  C
HapyIICHUSMH  OIMOPHO-JIBUTATeIbHOTO  ammapara 3ajalTcs — crnenuduxoin
JABUTATEIbHBIX HAPYIIEHWH, a TaKkKe CIeUu(UKOW HAPYIICHHS TMCUXUYECKOTO



Pa3BUTHS, U ONIPENEISAIOT 0COOYIO JJOTUKY OCTPOEHUs yueOHoro npouecca. Hapsany
C 3TUM MOKHO BBIJIETUTH OCOOBIE IO CBOEMY XapaKTepy NOTPEOHOCTH B 00yUYEHUN
MaTeMaTuKe, CBOMCTBeHHbIE BceM oOyuaromumes ¢ HOJIA:

HEO0OXOJMMO HCIIONb30BaHUE CIELMAIBHBIX METOJO0B, IPUEMOB U CPEICTB
oOydeHus (B TOM 4YHCIIE CIEHUATU3HUPOBAHHBIX KOMIBIOTEPHBIX M ACCHCTHBHBIX
TEXHOJIOTHI), 00€CIEeUNBAIOIINX peATU3alnI0 «OOXOAHBIX MyTe» O00yuyeHus;
MCIIOJIb30BaHUE BUPTYaJIbHON MaTeMaTUYECKOU Ta00OpaTOpHH.

HaIJIAIHO-I€CTBEHHBIM, NPEIMETHO-IPAKTUUYECKUN XapakTep OoOydeHus
MaTe€MaTHUKe U yHPOUIEHUE CUCTEMBbI yUeOHO-I03HABATEIbHBIX 33/1a4, PEIIAEMBbIX B
npoiiecce 00yueHus;

crenuaibHOe OOYy4YEHHE «IEePEeHOCY» CPOPMUPOBAHHBIX MaTEMaTUYECKHUX
3HAHUU U YMEHHU B HOBBIE CUTyallMN B3aNMOJECUCTBUS C JEHCTBUTEIBLHOCTHIO;

crielajabHas MOMOIIb B Pa3BTUHM BO3MOXKHOCTEH BEpOaTbHOM M HEBEpOATbHOM
KOMMYHUKAIMU Ha YPOKaX MaTeMaTHKU;

KOPPEKLHUsI MPOU3HOCUTEIbHOM CTOPOHBI PEYHM; OCBOECHHUE yMEHUs
UCITI0JI30BATh PEUb 10 BCEMY CHEKTPY KOMMYHUKATUBHBIX CUTYyalU;

obecrnieueHue OCOOOM TPOCTAHCTBEHHOM U BPEMEHHOW OpraHHU3alUU
o0pa3zoBaTeIbHON CpEIbI;

MaKCUMaJIbHOE pacliMpeHre 00pa3oBaTEbHOIO MPOCTPAHCTBA — BBIXOJ 3a
npeaesbl 00pa30BaTEbHOIO YUPEXKICHUS P PEIICHUHA MaTEMaTHUYECKUX 3a/1ay U
BBINIOJIHEHUH MTPOEKTHBIX PadoT;

MCIIOJIB30BaTh aJTOPUTMBI IEUCTBUH TpU pelieHun odydarommmucs ¢ HOJIA
ONpEJENCHHBIX THUIIOB MAaTeMaTHYEeCKUX 3aJady, B TOM 4YHUCJIE B MPOLECCe
BBIIIOJIHEHUSI CAMOCTOSITENIbHBIX pa0oT.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuyenune reomerpum orBogutcs 2 yaca B Henento B 10 kinacce u 1 gac B

Henento B 11 kiacce, Bcero 3a ABa roja o0ydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpeOMETpUU. Touka, mOpsiMasl, IMIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKkCHMOMaTUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHrne TMpsMBIX B NPOCTPAHCTBE: IEpECEKarolIuecs,
napajyieJibHble W CKpemuBaromuecs npsMbie. [lapamienbHOCTh NPSAMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIIbHBIE MpPsIMBIE B  MPOCTPAHCTBE;
MApAJIETBHOCTh TPEX MPSMBIX; MAPAILICTBHOCTh MPSIMON U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAYy MPAMBIMA B HOPOCTPAHCTBE.
[TapaiutenbHOCTh MIIOCKOCTEN: MapasuiebHbIE INIOCKOCTH; CBOMCTBA MapajlIeIbHbBIX
mockocte. [Ipocreitmne npocTpaHCTBEHHBbIE (GUTYPBI HA TUIOCKOCTH: TETPa’p,
KyO, mapasuienenunes]; HIOCTPOCHUE CEUEHUH.

[lepneHaUKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapauIedbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIEHAUKYIJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY MPSIMOU H
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHMHBIA Yroia JABYTPAHHOIO  yIUIA.
[lepneHauKyNsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TNIOCKOCTH, MPOEKIUS GUTYPBI HA TUIOCKOCTh. [lepneHuKyIsapHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH NBYX IUIOCKOCTe. Teopema o Tpéx
MEPIIEHAUKYISIpaXx.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBI, IpsiMas U HAKJIOHHAsl MPU3MBI; OOKOBas U
MOJIHAas MTOBEPXHOCTh MPU3MBL. [Tapamnenenunen, MPAMOYTOJbHBIN
napajiesienune U ero cpoictea. Ilupamupa: n-yronpHas nupamuja, TPaHd H
OCHOBaHUE MUPAMUBI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasg nOupaMuaa. OJIEMEHTbl TMpuU3Mbl H nupamuabl. [IpaBuiibHBIE
MHOTOTPaHHHUKH: MOHSATHE MPABWIBHOIO MHOIOTPAHHUWKA; MPAaBUJIbHAS MPU3MaA U
MpaBUIbHAS MHPAMUJIA; TPABWIbHAS TPEYTOJibHAs NUpPaMHAA W TPABUIIBHBIN
terpasap; KyO. IlpencraBieHue O MpaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp,
noaeka’ap u ukocaxap. CeueHus Mpru3Mbl U IUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSMOWM,
IJTOCKOCTH. DJIEMEHThl CHMMETPHH B MUPAMUJIAX, TAPAJUICIICTUIIEIAX, TPABUIBHBIX
MHOTOIPaHHUKAX.



BriuncneHre S1€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHalud, YTJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0Ia/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOii Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MUpaMHUIBI, TEOpEMa O
Iomaau yceu€Huoi nupamuasl. [lonsitue 00 o0béme. O0BEM MUpamMuIbl, IPU3MBL.

[TonoOubie Tena B mpocTpaHcTBe. COOTHONIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

11 KJIACC

TeJia BpalmeHus

Hununapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTUHPUIECKON
MOBEPXHOCTH, OCh LWIUHAPUYECKON mMOBepXHOCTU. [{unmuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias MU OCh; IUIONaAb OOKOBOM M MOJHOU
MMOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTU. KOoHyC: OCHOBaHMe U BepiirHa, 00pa3yromas
1 OCb; TJIOIa/1b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBaHMS U OOKOBasi MOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumHoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
TI0Ia b Cephl.

N3o0paxkeHue Tel BpallleHus Ha TII0CKOCTU. Pa3BépTka uIMHIpa U KOHYcCA.

KomOunanuu Ten BpaiieHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTMUCAHHBIH
okoJio cepsl; chepa, BucaHHAST B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonstue 00 00béMe. OcCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJILHOTO TMapajuieenunena M ciencteuss u3 He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa U MmIomaab chepsl.

[TonoOubie Tena B mpocTpanHcTBe. COOTHONIIEHUS MEXKIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TOAOOHBIX TEI.

Ceuenus munHapa (IapaJuieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKEHUE U BEIYMTAHUE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NpUMEHEHUEM TpaBWJ JeHUCTBUI ¢ BekTtopaMu. [IpsMoyrosibHasi cucreMa
KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmne 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNPOU3BEICHHE BEKTOPOB.
Briuncnenue yrioB Mexay MPSAMBIMU U IUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METO/] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



INJIAHUPYEMBIE PE3YJIbTATHBI
JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMbl y4EeOHOTO MpeaMeTa
«MareMaTuka» XapakTepU3yroTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UILIMKU 00YUYaAIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUHCKOro OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
MNpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl MU TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMY 1 HA3HAUYCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpakAaHCKOW UJIECHTUYHOCTH, YBAKECHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUNUCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIBI,
K HCIOJIb30BAaHHUIO 3TUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTE! POCCUNCKOTO HapoJa;
c(OOpMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JOTUYECKOTO ITOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEITeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/1a4, PEIICHU, pacCyXACHUN; BOCIPUUMUUBOCTHIO
K MaTEMaTUYECKUM acCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTbIO YMEHUSI NPUMEHATh MAaTeMaTUYeCKUE 3HaHUS B
HHTEpEcax 3J0pPOBOTO U 0€30MMacHOT0 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (30pOBOE€ MUTAaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTZIbIXa, peryJigpHas pusznueckas akTUBHOCTS); PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHON JIESITEILHOCTBIO.

TpynoBoe Bociutanme:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pa3nuyHbIM  chepaM  MPO(dECCHOHANBPHON  NIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymieit mnpodeccud W peanu30oBbIBATH COOCTBEHHBIE JKHU3HEHHBIC ILIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HA MPOTKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYECKOW HAMPaBICHHOCTH.

IKOJI0THYECKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO HKOJOTUYECKON KyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIUAbHOU
Cpelbl, OCO3HAHMEM TJO00AJIBHOTO XapakTepa JKOJIOTUUECKUX MpoOieM;
OpUEHTaIlMell Ha MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUW ISl pellleHHs 3a1ad B
00J1acTU OKPY>KaroIEel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCIIEICTBUN I OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, MOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeUeCKOW MesTeNbHOCTH, 3TAloB €&
pPa3BUTUS M 3HAYUMOCTH IS PAa3BUTHUS UBWIM3ALMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOl KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI) M MCCIEAOBATEIbCKYIO ACSATEIbHOCTh
WHJIMBUAYAJIbHO U B TpYyMIIE.

METANPEIJMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3ysibTaThl OCBOCHHSI MPOTrpaMMbl y4eOHOTO MpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuy, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvmuvie = no3znaeamenwvmvie  Oeticmsusi,  obecneuugarom
Gopmuposanue 6a3068blx KOSHUMUBHLIX NPOYECCO8 00yualowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKPYXHCaAlowe2o  Mupa,  NnpumMeHeHue  JI02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHuilt pabomams ¢ ungopmayueti).

Bba3oBble Joruueckue aeiicTBuA:

* BBISBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MATEMaTUYECKUX
O0OBEKTOB, MOHATHI, OTHOIICHHH MEXIy MNOHATUIMU; (POPMYITUPOBATH
OmnpeNesieHus]  MOHSTUH; yCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKalu, OCHOBAaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOJAMMOTO aHAJN3a;

« BOCIOpPUHUMATH, (OPMYJIHUPOBATH U  MPEeOOPa30OBHIBATH  CYXKICHUSA:
yTBEpJUTENbHbIE U OTpULIATENIbHbIC, €IUHUYHBIC, YaCTHbIE W OOIIHUE;
YCJIOBHBIE;

e BBISIBISATh  MaTE€MaTHUYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeursi B (akTax, MJAHHBIX, HAOIMIONCHUSX U YTBEPKICHUIX;
npeuiaratb KpUTEPUH 17151 BBISIBIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;



e JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

s TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTH4YeCKUX
YTBEPKJIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTHL MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

« BbIOUMpaTh cnoco0 penieHus y4yeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIleHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme AeCTBUS:

* HCMOJb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIILCKUM MUHCTPYMEHT MO3HAHUS,
dbopMyIIHpOBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHe, MpodeMy,
yCTaHaBJIMBaTh HCKOMOE€ H  JaHHOe, (OpMUpOBaThH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHUE;

s MPOBOJUTH CaMOCTOSITENILHO CIUJIAHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
00beKTa, SBJCHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, IPOLIECCAMU;

s CaMOCTOATENIbHO (popMyaupoBaTh 0000IIEHUS U BBIBOJIBI MO PE3yIbTaTaMm
MPOBEEHHOTO0 HAOJIOJEHUS, HCCIIe0BaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 000OIICHUI;

s TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE MpPOIECCa, a TAKXKE BBIJBUTAThH
MPENOJIONKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

*  BBISBJIATH JepUIIUTH HHGOPMALIUU, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA
BOIIPOC U JJIsI pEIlICHUs 3a]1auu;

« BbIOMpaTh UHQPOpPMAIMIO W3  HCTOYHMKOB  PA3JIUYHBIX  THUIIOB,
aHaJIU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM MpPECTABICHHUS;

s CTPYKTYpUPOBaTh MH(POpPMAIIUIO, MPEJCTABISITh €€ B Pa3IMUHbIX (HopMax,
WJUTIOCTPUPOBATH rpaduuecKu;

* OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamueHuwle Oelicméus, 0Oecnevyusarom

choOpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wenue:

* BOCHPUHUMATH U (HOPMYJIUPOBATH CYKJICHHUSI B COOTBETCTBUH C YCIOBUSMHU
U 1eJ1sIMU OOILIEHHUST; SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMCBMEHHBIX TEKCTaxX, 1aBaTh MOSCHEHUS MO XOJy PELICHUS
3a7a4i, KOMMEHTUPOBATh MOJYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CY’KJI€HUs 3a1aBaTh BOIIPOCHI MO CYIECTBY 00CY AAEMOU TEMBI,
po0OJieMbl, pelaeMoi 3aJ1auu, BbICKa3bIBaTh UJIEH, HAIIEJIEHHbBIEC Ha TTIOUCK
pPELICHUsSI; COMOCTAaBJISITh CBOU CYXKACHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>XKUBaTh pa3iU4Ue U CXOACTBO MO3UIINH; B
KOpPpEKTHOU opme GOopMyIUPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;
NPENCTABIATh  PE3yJbTaThl  PEIICHUS  3aJayd,  OKCIEPUMEHTA,
HCCIIeIOBAaHMs, TPOEKTA; CAMOCTOSTEIBLHO BHIOUPATh (pOpMAT BBICTYILIICHUS
C y4€TOM 3aja4 MPe3eHTAlNN U OCOOEHHOCTEN ay TUTOPUH.

CorpyaHuyecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHUBUIYaIbHOU
paboThl MpHU pelICHUH YYEOHBIX 3ajlay; NPUHUMATH 1€JIb COBMECTHOM
NEeATeNbHOCTH, IUIAHUPOBATh  OPTaHU3AlMI0 COBMECTHOW  paboThI,
pacrpenensTh BUIbI padoT, JOrOBapUBATHCS, OOCYXKAAaTh MPOIECC H
pe3ynbTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIIOACH;

y4acTBOBATh B IPYMMOBBIX (popMax paboThl (00CYKIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE€ MITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacThb pPabOTHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOETr0 BKJaJa B OOMMH MNPOAYKT MO KPUTEPHUSIM,
c(hopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvrvie pecynamusnsle oeiicmausi, obecneyusaiom hopmuposarue
CMBLCNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHI.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHHS 3a/l1aui, BHIOUpaTh CIIOCO0 pelleHus
C YU4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yUETOM HOBOM
nHpopmMaIuu.

CaMOKOHTPOJIB:

BJIQJETh HABBIKAMU II03HABATEIbHON pediekcuu Kak OCO3HaHHS
COBEpULIAEMBIX IEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U PE3YIIbTaTa
peleHns MaTeEMaTHIECKOM 3a/1auu;

IIPEABUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPY PEIICHUY 3aa4H,
BHOCUTH KOPPEKTHBBI B JIESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJIW M YCIOBUAM, OOBACHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaxXOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHUOMBI CTEPEOMETPUM M CIEJACTBHUS W3 HUX TPU PEIICHUHU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMbIX
U INIOCKOCTEH.

KnaccupunmpoBats B3aMMHOE pACHONIOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YTroJi, TpaHU JIBYTPAHHOIO YIJa,
pedpo NBYTpaHHOIO Yria; JUHEWHBIM Yroa ABYTPAHHOTO YyTiia; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIBIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJIBI MHOTOTPaHHUKOB (MUpamMuja; MpU3Ma,
MPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).

KnaccupunmpoBath ~ MHOTOrpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIsS
Kiaccupukanuu (BBINYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAaHHUKY; MPSIMbIE U HAKJIOHHBIE TPU3MBbI, TTApaJLICIICTTUIIEIbI).

OrnepupoBaTh MOHITUSMHU: CEKYIIas MJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUYEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh ceueHHs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKME YEPTEXKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYDP: BUI
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
alropuT™MaM, NPUMEHSS HW3BECTHbIC AHAIUTHYECKHE METOAbl NpPU pEIICHUU
CTaHJAPTHBIX MAaTEMAaTHUUYECKUX 3a/1ad Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKHM JO MPsAMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXKIY
CKPEIUBAIOIIUMUCS MTPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIIMUUH MO 00pa3laM uin
aIropuT™MaM, NPUMEHSS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPH pEIICHUU
CTAHJAPTHBIX ~MaTeMaTUYeCKUX 3aJady Ha BBIYUCJICHUE YIJOB  MEXIY
CKpPCIUBAIOIIUMUCS TMPSIMBIMU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.

Beruncnars 00bEMBI U TUIOMIAIA MMOBEPXHOCTEW MHOTOTPAHHUKOB (IIpU3Ma,
MUpaMKJia) C TPUMEHEHUEM (POPMYIT; BRIUUCIATH COOTHOIICHHS MEXK Ty ILTOIIaAsIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATUSIMHU: CUMMETpPUS B NPOCTPAHCTBE; IIEHTP, OCh H
MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.



N3BnekaTth, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPECTABICHHYI0 Ha YepTexax U
pUCYHKaX.

[IpumMensTh reoMeTpruueckue PakThl 1151 pEeICHUs] CTEPEOMETPUUYECKHX 3a/1ay,
MPENOoJIaraloInX HECKOIBKO IIIaroB PEIIeHUs], €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpuMensTy mpocTeiiliie NporpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoIUTH MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE U
’KU3HU, PaCO3HABATh MIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHSATh MOJTyYEeHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPeabHBIC
CUTyalldd W TPUMEHITh HU3YUYEHHbIE TOHSATUS B MPOLIECCE IMOUCKA PEIICHUs
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJECIN C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopbl; penaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIIUYHH.

11 KJIACC

OnepupoBaTh MNOHATUSIMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OOpa3yrolue
IUAJMHIPUYECKON TOBEPXHOCTH; IUIUH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; cpepuyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacionoxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBONM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CErMEHTa; IIapOBOMl CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA LIAPOBOIrO CIIOS;
IapOBOU CEKTOP.

Beruucnars 0o0bE€MBI M IUIOMIAM  TOBEPXHOCTEW TeNl  BpallleHUS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BIUCAHHBIN B C(hepy U ONMCAHHBIN
okoJi0 cepsl; chepa, BIMCaHHAST B MHOTOTPAHHUK UJU TEJIO BpallleHUSI.

BbiuncnaTh COOTHOILIEHUSI MEXIY IUIOIIAIMHU MOBEPXHOCTEH U O00BEMaMU
MOAOOHBIX TEI.

N3o0paxath u3yyaeMble (QUTYpHl OT PYKH M C MNPUMEHEHUEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJl BpaIlCHUS.

W3BnekaTh, HHTEPHPETHPOBATH U MPEOOPa30BbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO0 HAa YepTexax U
pUCYHKaX.



OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BeITOMHATE  AEHCTBHUS  CIIOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHOXEHUS BEKTOpPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[TpuMeHATH paBWIIO NapajieIenuneaa.

OnepupoBaTh NOHATUSIMU: AEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJIIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymMmmy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOPaMH, CKAISIPHOE MPOM3BEACHHUE, PACKIAAbIBATH BEKTOP IO JIBYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHHUEM B JIEKAPTOBOU CUCTEME KOOPAUHAT.

[IpumeHsTh reoMeTpudeckue (GaKThl 115 PEIICHUS CTEPEOMETPHUISCKUX 3a1aY,
MPEINOIararouX HECKOIBKO IIArOB PEUICHUs, €CIIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B SIBHOU (hopme.

Pemarte mpocrteinme reoMeTpUYecKue 3ajJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METOA.

Pematep 3amaum Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHHUHM H
HaXO0XJICHUE T€OMETPUYECKUX BEJIMYHH MO 00pa3liaM WK aJropuTMaM, IPUMEHSS
W3BECTHBIE METObI ITPU PEIICHUHU CTAHJAPTHBIX MAaTEMATHUECCKUX 3a/1a4.

[IpuMeHAT, TpoCTEHIINE MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpyBOomMTE NpPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U
KW3HU, PACO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUA Ha MPAKTHUKE: aHAJIW3UPOBATH PEaJIbHBIC
CUTyallud W TMPUMEHATh W3YUYEHHBIE IOHATUS B IMPOLECCE IMOWCKA PEIICHUS
MaTteMaTU4ecku CHOpPMYJIHPOBAHHON MpOOJEeMbl, MOJEIUPOBATh pealbHbIC
CUTyallud Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh IOCTPOCHHBIE MOJAEIU C
HCTIOJIb30BaHNEM T€OMETPHUUECKUX MOHATHHM M TEOPEM, ammapara aareOpsl; peniaTh
MPAKTUYECKUE 3a1aUH, CBA3aHHBIC C HAXO0XKJICHUEM F€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrie)
Kontpoasnbie | IlpakTuueckue
n/n NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1
! Brezetine B cTepeoMeTpio 0 https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapamienbHOCT IPSIMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHIUKYISIPHOCTD MPSIMBIX U 12 bubmumorexa [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
1 1
4 VYTubl MEXAY NPSMBIMU U TUIOCKOCTSIMHU 0 hitps-//m.cdsoo.ru/1c209¢37
bu6mmoreka [JOK
11 1
> Mrororpartiin https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
, 1
6 OObEMEI MHOTOraHHHKOR ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [TOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IIpakTnueckue
NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcebl
bu6mmoreka [JOK
12
Tena ppaimenns https://m.edsoo.ru/1¢209¢37
bu6mmoreka [JOK
i 1
2 OonEMEI Ten > https://m.edsoo.ru/1¢209¢37
3 B . . 10 ] bubmuoreka [JOK
€KTOPBI U KOOPJIUHATHI B TPOCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 06001IeHNE, . 1 bu6mmoreka [JOK
cHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosnunuyectBo 4yacos DJIEKTPOHHbBIE
Ne n/m | Tema ypoka Kontpoannsie | IlpakTuueckue Aara uudposbie
Bcero U3yYeHUs
padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypcsl

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:

TOYKa, MpsiMasi, IIIOCKOCTb,

1 npoctpancTBo. [IpaBuina nzobpaxxeHus | 1.09 bubmmorexa [IOK
Ha PUCYHKaX: U300pakeHUs 5.09 https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapajieNbHbIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
ITonsTHA: nepecekaromuecs

2 TUIOCKOCTH, Ii:pecexagmnecsl npsMas 1 1.09 bubmmorexa [IOK

5.09 https://m.edsoo.ru/2d8a9¢99
U TIOCKOCTh
ITonsTHA: nepecekaromuecs
3 IJIOCKOCTH, Hipecexafomneca npsMas 1 8.09 bubmmorexa [IOK
12.09 https://m.edsoo.ru/db685e73
U TIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha | 8.09 bubnuorexa [IOK
PUCYHKAX, Ha IPOEKIIMOHHBIX 12.09 https://m.edsoo.ru/a63959%ed
yepTekax
HauanbHble cBefieHHs 0 KyOe u

5 NUpaMUIE, UX pasBépTKH}IjI MOJEIIN. 1 15.09 bubmorexa HOK

19.09 https://m.edso0.ru/b30dff38
CeueHnst MHOTOI'paHHUKOB
HauanbHble cBefieHHs 0 KyOe u
6 paMuze, ux pasBépTKH}IjI MOJEJIH. 1 15.09 bubmorexa HOK
19.09 https://m.edsoo.ru/3d8ffd32

CeueHnst MHOTOI'paHHUKOB




[ToHsATHE 00 aKCMOMATUYECKOM

22.09 bu6mmoreka [JOK
7 MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
26.09 https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
[TonsiTHE 006 AKCHMOMATHYECKOM
8 MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 22.09 bubmorexa LOK
P P pr: 26.09 https://m.edso0.ru/239c8cb4
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM
29.09 bu6mmoreka [JOK
9 MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
03.10 https://m.eds00.ru/65¢6b106
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
[TonsiTHE 006 AKCHMOMATHYECKOM
29.09 bubmmoreka [JOK
10 IIOCTPOCHUHU CTEPEOMETPUHN: AKCUOMBI
03.10 https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
B3anMHoe pacrionoxeHue mpsMbIX B
1 IIPOCTPAHCTBE: MIEPECEKAIOLINECS, 6.10 bubmumorexa [IOK
MapaJuIeIbHbIE U CKPEIMBAIOIIUECS 10.10 https://m.edsoo.ru/1a25206
npsMble
[TapannenbHOCTh MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
poctp 6.10 Bu6miorexa [[OK
12 IapajuleJIbHbIC PSAMBIE B
n 10.10 https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NApAIIEIBHOCTh TPEX
MPSMBIX
[TapannenbHOCTh IPSAMBIX U
13 IUIOCKOCTEHN B MPOCTPAHCTBE: 13.10 bubnuorexa [IOK
[TapamienbHOCT IPSIMOU U 17.10 https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTi1Bl ¢ COHaNpaBIEHHBIMU 13.10 bubnuorexa [IOK
CTOpOHAMU 17.10 https://m.edso0o.ru/9f4071b9




15 VYron Mexay npsiMbIMU B 20.10 bubnumorexa [IOK
MIPOCTPAHCTBE 24.10 https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B 20.10 bubmumorexa [IOK
MIPOCTPAHCTBE 24.10 https://m.edso0o.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEM: 5.11 bubmmorexa [IOK
MapajuieabHbIE TIJIOCKOCTH 7.11 https://m.edsoo.ru/2e18f255
. . 5.11 bubmmorexa LIOK
18 CpolicTBa napamieiabHbIX INIOCKOCTEN
7.11 https://m.edsoo0.ru/e504d656
[Ipocrelinre npocTpaHCTBEHHbIE
19 q)ir bl HA HHOIZKOCI’)FI/I' TeTpa’p, Kyo 10.11 bubmmorexa [IOK
P + TETPESAP, 19D 14.11 https://m.edsoo.ru/4a28dc02
napaJiesieuIe;
10.11
20 [TocTpoenue ceuenuit bubmorera [OK
14.11 https://m.edsoo.ru/1d434d0f
17.11
21 [Toctpoenue ceueHui / bubmorexa HOK
21.11 https://m.edsoo.ru/ec26fe5d
Konrponsnas padora no teme
) "[IpsiMble U TUIOCKOCTH B 17.11 bubmumorexa [IOK
npoctpaHctse. [lapamiensHOCTh 21.11 https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASAPHOCTD NPAMOU U
23 HJI(I))CKOCTI/I'}II'IG F;ICH,Z[I/IK F1)1;1 HbIC 24.11 bubmmorexa [IOK
1P 2P 28.11 https://m.edsoo.ru/b19f6a5d
npsIMbIe B IPOCTPAHCTBE
24 IIpsimble napasuienpHble U 24.11 bubnuorexa [IOK
MEPIECHINKYISPHBIE K INIOCKOCTH 28.11 https://m.edsoo.ru/0ac11c95
)5 IIpsimble napasuienpHble U 1.12 bubnuorexa [IOK
MEPIECHANKYISPHBIE K INIOCKOCTH 5.12 https://m.edsoo.ru/ba545966
%6 ITpu3Hak nepneHuKyIsIpHOCTH 1.12 bubnuorexa [IOK
MPSMOU U TNIOCKOCTH 5.12 https://m.edsoo.ru/f85bfc46




7 ITpu3Hak nepneHIuKyIsIpHOCTH 8.12 bubnumorexa [IOK
MPSMOU U TNIOCKOCTH 12.12 https://m.edso0.ru/79165d15
)3 Teopema o npsiMoit 8.12 bubmumorexa [IOK
MEPIECHANKYISPHOM IIJIOCKOCTH 12.12 https://m.eds00.ru/635¢5087
79 Teopema o npsiMoit 15.12 bubmmorexa [IOK
MEPIECHANKYISPHOM IIJIOCKOCTH 19.12 https://m.edsoo.ru/bd37458
30 Teopema o npsiMoit 15.12 bubnuorexa [IOK
MEPIECHANKYISPHOM IIJIOCKOCTH 19.12 https://m.edsoo.ru/7d18834b
[lepnieHIUKYISIp U HAKIIOHHBIE:
31 aCIz:TOHHI/IeyOT PT)OI{KI/I JI0 TIOCKOCTH 22.12 bubmmorexa [IOK
P g ’ 26.12 https://m.edsoo.ru/33c477d3
paccTostHue OT MPSAMOMN J0 TIIOCKOCTH
[lepnieHIUKYISIp U HAKIIOHHBIE:
32 aCIz:TOHHI/IeyOT PT)OI{KI/I JI0 TIOCKOCTH 22.12 bubmmorexa [IOK
P 8 ’ 26.12 https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSAMOMN J0 TIIOCKOCTH
[lepnieHIUKYISIp U HAKIIOHHBIE:
P y2Ip bubmuoreka [JOK
33 pPacCTOsTHUE OT TOYKH JO MJIOCKOCTH, 29.12
. https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT MPSAMOMN J0 TIIOCKOCTH
[IepieHAMKYISIp ¥ HAKIOHHBIE:
34 aCIz:TOHiI/IeyOT PT)OI{KI/I 0 TUTOCKOCTH 12.01 Bubmmorexa LIOK
P f[ ’ 16.01 https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSAMOMN J0 TIIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXKIY 12.01 bubmmoreka [JOK
IIPSIMOM U TNIOCKOCTBIO 16.01 https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIii yroJ, IMHEHHBIA yToJ 19.01 bubnuorexa [IOK
JIBYTPAHHOI'O yrjia 23.01 https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIii yroJ, IMHEHHBIA yToJ 19.01 bubnuorexa [IOK
JIBYT'PaHHOI'O yrIjla 23.01 https://m.edsoo.ru/c7c¢777ed




IlepneHqUKyISAPHOCTD IIJIOCKOCTEM:

38 MPU3HAK NEPIEHAUKYIISIPHOCTH JABYX 26.01 bubmmorexa [IOK
P vp AP ad 30.01 https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
[TeprieHAMKYISAPHOCTD IIOCKOCTEM:
39 1| §3Ha1< neyneg UKYJSIPHOCTH JIBYX 26.01 bubmmorexa [IOK
P vp AR ad 30.01 https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
[TepnieHAMKYISAPHOCTD IIOCKOCTEM:
40 I §3Ha1< neynegz[m( JIIPHOCTHU ABYX 2.02 Bubmorexa OK
P vp yIp Y 6.02 https://m.edsoo.ru/ba75dc57
MIOCKOCTEHN
41 Teopema 0 TpEX MEPIEHANKYIIAPAX 2.02 bubmorexa HOK
P P P YIp 6.02 https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHANKYIIAPAX 9.02 bubmmorexa [IOK
P P preHMIP 13.02 https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX MEPIEHAUKYIIAPAX 9.02 bubmorexa HOK
P P P 2P 13.02 https://m.eds00.ru/9f246736
Konrponsnas pabora no tTemam
44 "IlepneHIUKYISIPHOCTD NPSAMBIX U 16.02 bubnuorexa [IOK
miockocTeil" u "YTibel Mexay 20.02 https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TJIOCKOCTAMHU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
45 AJIEMEHTBHl MHOTOI'PAHHUKA, BBIITYKJIbIE 16.02 bubnuorexa [IOK
Y HEBBIITYKJIbIE MHOIOTPaHHUKY, 20.02 https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOI'PAHHUKA
[Tpu3ma: n-yroybHas npu3ma; TpaHu v
46 OCHOBAHUS NPU3MBL; IIpsIMast U 24.02 bubnuorexa [IOK
HAKJIOHHAS TIPU3MBIL, OOKOBAsI U 27.02 https://m.edsoo.ru/b4ad63ad

MOJIHAA MOBCPXHOCTH MMPU3MBEIL




[Tapamienenunen, NpsAMOyIrOJIbHbII

24.02

bu6mmoreka [JOK

47 rapajuiesenuIie]l U ero CBOMCTBa 27.02 https://m.edsoo.ru/8a7be683
[Tupamuya: n-yroiapHasi mupaMuia,
I'paHy U OCHOBAHUE MMUPAMHUIBL;
48 6I())1<0}3a51 U MOJIHAsS HOBSpXH(f[CTB 2.03 bubmmorexa [IOK
N 6.03 https://m.edsoo.ru/fblcd0a5
MUpPaMU/Ibl; IPaBHIIbHAS U yCEUEHHAS
nupamMuia
[TpaBuIbHBIE MHOTOTPAHHUKU:
MIOHSATHE MTPABUILHOTO

49 MHOTI'OTpaHHMKA; IIPaBUJIbHAS IIpHU3Ma 2.03 bubnuorexa [IOK
Y IIpaBUJIbHAS NIMpaMua; NpaBuibHas 6.03 https://m.eds00.ru/074c8865
TpEyToJibHas MUpaMuIa U
NPaBUJIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX

50 MII;OFOFpaHHI/IKaXZ oiTaaz[p, JOJEKadIp 903 bubmorexa LIOK

13.03 https://m.edsoo.ru/a0fdd5bf
U UKOCAdIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHUSI OTHOCUTEIIBHO TOYKH,

5] IPSIMOM, TNIOCKOCTH. DJIEMEHTBI 9.03 bubnuorexa [IOK
CUMMETPUU B IUPAMUJAX, 13.03 https://m.edsoo.ru/b9e777d9
napaJiesienunenax, NpaBUIbHBIX
MHOT'OTpaHHHKaxX
Beluncnenue 3j1eMeHTOB

52 MHOT'OT'PAaHHHUKOB: pEOpa, AUaroHay, 16.03 bubmorexa LIOK

20.03 https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 Homfcl)ﬁHHOBerHOCTH HpI:IMOﬁ 16.03 Bubmmorexa LIOK
20.03 https://m.edsoo.ru/37d84157

MPU3MBI, IUIOLIAb OCHOBAHUH,




TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIIbHON MUPAMUJIBI,

23.03

bu6mmoreka [JOK

54
TeopeMa o IJIomaan OOKOBOH 27.03 https://m.edso0o.ru/5603e30b
IIOBEPXHOCTU YCECUEHHON MTUPaAMUIBI
55 Konrponsnas padora no teme 23.03 bubmumorexa [IOK
"MHoOrorpaHHuKu" 27.03 https://m.edsoo.ru/a95f5c04
56 [TonsiTre 06 00BEME 6.04 bubmaorexa LOK
10.04 https://m.edsoo.ru/7ad0020b
57 O6bEM mHpaMuTs! 6.04 bubmuoreka [JOK
10.04 https://m.eds00.ru/235171b3
58 OO0BEM TUpaMUIBI 13.04 Bubmzorexa LIOK
17.04 https://m.edsoo.ru/f47dfefd
59 OO0BEM TUpaMUIBI 13.04 Bubmiorexa LIOK
17.04 https://m.edso0o.ru/79¢10312
) 20.04 bu6mmoreka [JOK
60 06
PEM THPANIAR! 24.04 https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI 20.04 Bubmzorexa LIOK
24.04 https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI 27.04 Bubmzorexa LIOK
30.04 https://m.edso0o.ru/1€053890
63 OO0BEM TTPU3MBI 27.04 bubmaorexa LOK
30.04 https://m.edsoo.ru/482d3f51
64 Konrponsnas padora no teme 4.05 bubnuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" 8.05 https://m.edsoo.ru/28a6573c¢




IToBTOpenue, 0000IMIEHE
65 CI/ICTeMpaTI/Ba ust 31$HH171 IToctpoeHue 1 4.05 bubmorexa LOK
N B ' P 8.05 https://m.edsoo.ru/098bedad
CEYCHU B MHOTOTPAHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHU.
66 Brruncnenue pacCTOSHUN: MEXIy | 11.05 bubnuorexa [IOK
JIByMSI TOYKaMH, OT TOYKH JI0 IIPSIMOM, 16.05 https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU
11.05 bu6mmoreka [JOK
n 1 1
67 TOroBas KOHTPONLHAs padoTa 16.05 https://m.edso0.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHU.
Brruncnenue yriioB: Mex
68 CKPEILHBAIO ZIMI/IC}{ Il HBTIZ;MH 1 18.05 bubnnorexa [IOK
peti mv P ’ 22.05 https://m.eds00.1u/56765e¢8b
MEXTy TPSMOU U MIOCKOCTHIO,
JIBYTPaHHBIX YTIIOB, YTJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
11 KUIIACC
Konn4yecTBo 4yacos JIEKTPOHHBIE
Ne Hdara
Tema ypoka KonTtpoasnbie | IIpakTnueckue ungpoBbIe
n/n Bcero U3yYeHUs
padoTbI padoTbI o0pa3oBaTe/bHbIE

pecypcebl




Cdepa u map: meHtp, paamnyc,

JTUaMETp; TUTOIIAIb TOBEPXHOCTH 1.09 bubmorexa HOK
5.09 https://m.edso00.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl u
HHOCKOCTHPKacaTeHBHaH HJI(ECIF()OCTB 8.09 bubmorexa HOK
’ 12.09 https://m.edsoo.ru/bed12a43
K cdepe; iomanb chepsl
N300paxkenue cgepsl, mapa Ha 15.09 bubmumorexa [IOK
miockocT. CeyeHus mapa 19.09 https://m.edsoo.ru/bc15f7f2
[{unuHIpryeckas MOBEPXHOCTb,
oOpa3yromnue HUINHIPUISCKON 22.09 bubmmoreka [JOK
MMOBEPXHOCTH, OCh 26.09 https://m.eds00.ru/6054b8cl
[WIHHPAYECKON TTOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBAs
MOBEPXHOCTH, 00pa3yroIas 1 och; 29.09 bubmumorexa [IOK
TUIOMIAIb OOKOBOM M MOTHOMN 03.10 https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N300pakeHre HUIMHApA HA
iockocTy. Pa3BépTka nunuHmapa. 6.10 BuGmorexa LIOK
Ceuenus nunuHApa (II0CKOCTHIO,
. 10.10 https://m.edso0.ru/016e25¢eb
napayuIeTbHON WU
MIEPIICHIUKYIISIPHON OCH IIJIUHAPA)
Konnueckas moBepXHOCTb,
o0Opa3yronire KOHHIeCKOM 13.10 bubnmoreka [JOK
MOBEPXHOCTH, OCh U BEPILMHA 17.10 https://m.edsoo.ru/c94ba09b
KOHHUYECKOU ITOBEPXHOCTH
Konyc: ocHOBaHUE M BEpIINHA,
R 6pay3y10ma;1 1 oCh: HJIOpIJ_IaI[B 20.10 bubnmoreka [JOK
24.10 https://m.edso00.ru/897dd3b2

OOKOBOH M MMOJHOW TOBEPXHOCTH




VYceu€HHbI KOHYC: 00pa3yonme u

5.11 bu6mmoreka [JOK
9 BBICOTA; OCHOBaHUS M OOKOBas
7.11 https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHre KoHyca Ha
mrockoctu. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (TIOCKOCTHIO, 10.11 bubmuoreka [JOK
MapajuieIbHON OCHOBAaHHUIO, U 14.11 https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPUINHY)

1 KomOunanus ten BpanieHus u 17.11 bu6mmoreka [JOK
MHOTOTPAaHHUKOB 21.11 https://m.edsoo.ru/3cefl0e5
MHOrorpaHHyK, ONMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUcaHHAs B 24.11 bubnmoreka [JOK
MHOTOTPAaHHUK WJIH B TEJIO 28.11 https://m.edso00.ru/0b136158
BpallCHUS

13 [Toustue 00 00bEMe. OCHOBHEIC 1.12 bubmmoreka [JOK
CBOICTBAa 00OBEMOB TEII 5.12 https://m.edsoo.ru/26a03fb7

14 O06bEM LWIHMHApPA, KOHYCa 8.12 bubmorexa LIOK

12.12 https://m.edsoo.ru/5513d87b
} 15.12 bu6mmoreka [JOK

15 OOwém mapa 1 nioua: chepe! 19.12 https://m.edsoo.ru/d189bde2
[TonoOHbIE TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHHS MEXTy TUIOLIAASIMU 22.12 bubnmoreka [JOK
MOBEPXHOCTEH, 00bEMaMHU 26.12 https://m.edsoo.ru/810cfleb
MOTOOHBIX TE

17 KonrpomnsHas pabora o rTemam 12.01 bubnuorexa [IOK
"Tena Bpamenus" u "OO0beMbl TeT" 16.01 https://m.edsoo.ru/4a33a8ab




13 BekTop Ha IJI0CKOCTH U B 19.01 bubnumorexa [IOK
MPOCTPAHCTBE 23.01 https://m.edsoo.ru/5caefc1b
26.01 bu6mmoreka [JOK
19 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB
30.01 https://m.eds00.ru/23f4£089
2.02 bu6mmoreka [JOK
20 YMHOXEHUE BEKTOpa Ha YHCIIO
6.02 https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o TpéM
P p 9.02 bu6mmoreka [JOK
21 HEKOMILIAHAPHBIM BEKTOPAM.
13.02 https://m.edsoo.ru/a28fd74e
IIpaBuno nmapasuienenumena
Perienue 3agad, CBI3aHHBIX C
22 NPUMEHEHHUEM TIPABUJIT JICUCTBUH C 16.02 bubmorera [IOK
P P A 20.02 https://m.edso00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO/T
23 i§ I/Ip CIIICHUU reOMef HYECKUX 24.02 bubmorexa LHOK
PP P 27.02 https://m.edsoo.ru/d3alfe30
3a/1a4
IIpssMoyronbHas cucreMa
KOOPJIMHAT B MPOCTPAHCTBE.
P poctp 2.03 BuGnorexa [IOK
24 Koopaunats! BekTopa.
. 6.03 https://m.edso00.ru/48db7058
[Ipocreiimue 3agayu B
KOOpJMHATAX
Yroa Mexy BEKTOpaMmu.
Y p 9.03 bubmmoreka [JOK
25 CkansgpHO€ ITpOU3BEAECHNE
13.03 https://m.edsoo.ru/725effc4
BEKTOPOB
%6 Brruncnenue yriioB Mexy 16.03 bubnuorexa [IOK
MPSMBIMH U TUIOCKOCTAMH 20.03 https://m.edsoo.ru/8efbe78e
KoHTpoibHas paboTa 1mo teme
27 "Bero bl U K(I))o WHATHI B 23.03 bubmorera [IOK
P P 27.03 https://m.edsoo.ru/77¢22fc5

npocTpaHcTae”




[ToBTOpeHme, 06001IeHNE 1

)3 cHUCTeMaTH3aIlvs 3HaHHH. | 6.04 bubmuoreka [JOK
OcHoBHbIE QUTYPBI, HAKTHI, 10.04 https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIaHUMETPUN
[ToBTOpeHme, 06001IeHNE 1

79 cHUCTeMaTH3aIlvs 3HaHHH. | 13.04 bubmuoreka [JOK
OcHoBHbIE QUTYPBI, HAKTHI, 17.04 https://m.edso0.ru/078cd184
TEOpEMBI Kypca IIaHUMETPUU
[ToBTOpeHme, 06001IeHNE 1

30 cucTeMaru3alus 3HaHui. 3agaun | 20.04 bubnmoreka [JOK
IJIAHUMETPUU U METObI X 24.04 https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHme, 06001IeHNE 1

31 cucTeMaru3alus 3HaHui. 3agaun 1 27.04 bubnmoreka [JOK
IJIAHUMETPUU U METOJIBI UX 30.04 https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 06001IeHNE 1

1 cHUCTeMaTH3aIlvs 3HaHHH. | 4.05 bubmuoreka [JOK
OcHoBHbIE QUTYPBI, (HAKTHI, 8.05 https://m.edsoo.ru/74b2ad91
TEOpPEMBI Kypca CTepeOMETPHH

33 HtoroBasi KOHTpOJIbHASL paboOTa 1 1.05 bubmorexa HOK

16.05 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, o6o0IIeHNE U 1 18.05 bubnuorexa [IOK

cHUcTeMaTu3alus 3HaHUI 22.05 https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOMN ITIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPsIMAas, INIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPU PELICHUU
‘ TreOMETPUUECKUX 3a7a4
73 OnepupoBaTh MNOHATHAMH: MAPALIENBHOCTh M IMEPHEHIUKYISIPHOCTD
‘ HPSIMBIX U IJIOCKOCTEHN
74 KnaccuduupoBath B3auMHOE pacroiioXeHUE MPSIMbBIX U TUIOCKOCTEH B
‘ IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, TpaHU JBYTPaHHOIO yrija,
7.5 pedpo ABYTpaHHOIO yIiia, TMHEHHBIN Yyrojl ABYTPaHHOTO YIJIa, TpalyCcHas
Mepa IByTpaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOTPAHHMK, BBIMYKJIBIM M HEBBITYKJIbII
‘ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTpaHHHKA, TPaBUJIbHBII MHOIOIPAaHHUK
e PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MMpamMuaa, MpU3Ma,
‘ NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccudunupoBath  MHOTOTpaHHHMKH, BBIOMpass OCHOBaHMSA  JJIS
. knaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
‘ IIpaBWIbHBIE MHOIOTPAHHUKM, IIPSMBIE W  HAKJIOHHBIE IIPU3MBI,
napaieNenuIe/Ibl)
79 OnepupoBatb HOHSTUAMMU: CeKyIas IJIOCKOCTB, CEYEHUE
‘ MHOTOI'PaHHUKOB
710 OOBSACHATH NPUHLMIBI  TOCTPOCHUS  CEUEHHH  MHOTOTPAHHHUKOB,

HCTIOJIb3YsS METOA CIICOOB

7.11

CtpouTh ce4YeHUsI MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBINIOJHSITh
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:

BUJI CBEPXY, COOKY, CHU3Y




7.12

Pemrate 3a1aun Ha HAXOXKJICHHE TEOMETPUUYECKUX BEJIMYMH 1O 0Opasiam
WY aNropuTMaM, MPUMEHss U3BECTHBIC AHAIUTHUYECKUE METOMABI IIPU
pelIeHUN CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha BBIYHUCICHUE
pacCTOSTHUN MEXIY IBYMs TOYKaMH, OT TOYKH IO IIPSIMOM, OT TOYKHU 0

TIOCKOCTH, MCKAY CKPCIINBAOIIIUMHUCA MTPSAMBIMHA

7.13

Pemarn 3aa4i Ha HaXO0XKACHHUC I'COMCTPUYICCKUX BCIIMYUH IO 06pa3uaM
Wi aJlropuTMaM, MNPUMCHAA HU3BCCTHLIC AHAJIMTHYCCKUC MCTOABLI IIPU
PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCICHUC YTJIOB
MCKAY CKPCIIHUBAIOUMIMMUCA MPAMBIMH, MCKIY HpHMOfI U IIJIOCKOCTBIO,

ME¥Ky IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Borancnare 00bEMBI M IIIOLIAIM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nmupamMua) ¢ IpuMEeHEeHHEM (POPMyYJI, BEIYUCIIATH COOTHOILICHUS
MEXITY IUIOIAASIMU MMOBEPXHOCTEH, 00BéMaMu MOOOHBIX

MHOT'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PUTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, NPEACTaBICHHYIO Ha

YepTekax U pUCyHKax

7.17

[IpumensTh reomeTpudeckrue (GaxThl JUISI PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEINONIAralolliuX HECKOJIbKO IIArOB PELICHUs, €CIU YCIOBUS

MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe

7.18

IIpuMeHATH mpOCTEHIINE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTECMBI TP PCHICHUU CTCPCOMCTPUYCCKUX 3a1a1

7.19

IIpuBOgUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKHU3HH, paClIO3HABATH NPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

7.20

IIpuMeHATH NOIyYEeHHbIE 3HAHNS HA IIPAKTUKE: aHAIIM3UPOBATh PEAIIbHBIE
CUTYyalluH U IPUMEHATh U3YyUYEHHBIE [TIOHATHUS B IIPOLECCE ITIOUCKA PEILICHUS
MaTeMaTU4ecKu  cPOpMyJIMpPOBAaHHOM  MpOOJEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallUd Ha SI3bIKE T'€OMETPUHU, HCCIEN0BATh IOCTPOCHHBIE
MOJEIM C MCIOJB30BAHUEM TE€OMETPUYECKUX IOHATHM U TEOpEM,
anmapara anreOpbl, pelaTh MPaKTHUECKUE 3a/adyM, CBS3aHHBIC C

HaXO0XXACHUCM I'COMCTPUICCKUX BCINYNH




11 KVIACC

Koz IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpOBePSIEMOr0 .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero odmero 00pasoBaHus
pe3yJabTarta
6 I'eometpust
OnepupoBaTh NOHATUAMHU: LMIMHAPUYECKAsk TIOBEPXHOCTh, 00Opasyrolye
61 WINHAPUYECKON TMOBEPXHOCTH, LWIMHIP, KOHMYECKash HOBEPXHOCTH,
' oOpasylolue KOHHYECKOH  MOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TN BPALLICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHHe cepbl U TNIOCKOCTH
OnepupoBaTh MHOHATHSMM: IIAPOBOM CErMEHT, OCHOBAHUE CErMEHTa,
6.5 BBICOTa CErMEHTa, IIAPOBOM CJIOW, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA
IApOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IJIOIAAM IOBEPXHOCTEH TEN BpaLLEHUS,
' reOMETPUUECKUX TeJl C IPUMEHEHHEM (HopMyIT
OnepupoBaTh NOHATHSAMHM: MHOTOIPDAaHHHMK, BIHCAHHBIM B chepy u
6.7 OIMCaHHBIN OKOJIO c(epbl, cepa, BNUCAHHAS B MHOTOTPAHHUK HJIU TEJIO
BpaICHUS
63 BblUMCIATE  COOTHOWICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TET
6.9 N300paxkaTh n3ydaeMble QUTYphl OT PYKH M C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMoOnHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Yy; CTPOUTH CEUCHHS Tel
BpaICHUS
W3BnekaTh, MHTEPIPETHPOBATH MU TPeoOpa3oBbIBaTh HH(OpMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NPEACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHATH TeomMeTpuueckue (BaKThl Ui PELICHUS CTEPEOMETPUUYECKUX
6.12 3a7a4, MPEIIONaralonMX HECKOJIBKO INAroB pEIICHHs, €CJIU YCIOBHUS
NIPUMEHEHUS 33aJJaHbl B IBHOH (opme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BbBIYMTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHUCIIO, O6’b$ICHSITL, KakuMH CBOMCTBAMHM OHHU

00J1a1ar0T

6.15

IIpuMeHATH MPaBUIIO NapAJICIICIUIIENA IIPU CII0KEHUN BEKTOPOB

6.16

OnepupoBaTh MNOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYyJb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroa MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPbI

6.17

Haxomute cymMMy BEKTOPOB M IIPOM3BENEHUE BEKTOpa Ha YHCIIO, YIroj
MEXJy BEKTOpPaMH, CKaJsIpHOE IPOU3BEJIEHUE, PACKIIaAbIBaTh BEKTOP 110

JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aznaBatTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pematp npocreiinie reoMeTpuuecKye 3a1a4l Ha IPUMEHEHUE BEKTOPHO-

KOOPAUHATHOTO METOda

6.20

Pemarn 3aJa4yd Ha J0Ka3aTCJIbCTBO MaTCMAaTHYCCKHUX OTHOILICHUU U
HaxXOXXIACHUC I'COMCTPUYCCKUX BCIWYHH I10 06pa3uaM W aJiIrOpuT™Mam,
MMPpUMCHAA HU3BCCTHBIC MCTOAbL npu peuICHUU CTaHJAPTHBIX

MaAaTEMATHYCCKHUX 3aJa4

6.21

IIpuMeHATH npOCTEHIINE MPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1avd

6.22

IIpuBOAUTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HU, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMECTPUHN B UCKYCCTBC

6.23

IIpuMeHATH NOyYEHHBIE 3HAHKS Ha IIPAKTUKE: AHAIIM3UPOBATH PEAIIbHBIC
CUTYAalUH U IPUMEHITh U3yUYEHHBIE ITIOHATHS B IPOLECCE IIOUCKA PEILICHUS
MaTeMaTH4ecKu  c(hOopMyIUpOBaHHOM  MpOOJIEMBI,  MOJEIUPOBATH
peanbHbBIe CUTyallUd Ha SI3bIKE T'€OMETPUU, HCCIENOBATh IIOCTPOCHHBIE
MOZEJIM C MCIOJb30BAHUEM TE€OMETPUYECKUX IIOHATHM U TEOpeM,
anmapara ajireOpbl, pemaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C

HaxXO0XKIACHUCM I'COMCTPUICCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

7

I'eomerpus

7.1

OcHOBHbIE MOHATHS cTepeoMeTpur. Touka, mpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00 AaKCMOMATHYECKOM IOCTPOSHHH CTEPEOMETPHM:  aKCHOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

7.2

B3anMHOe pacnosnokeHHe IpsAMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajuleJIbHbIE WM CKpeluMBaromuecs mpsMble. [lapamnenbHOCTs NpsSMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MapaUleNIbHbIE MpsMbIE B IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, NAPAJUIEIBHOCTh MPSMON U IUIOCKOCTU. YTIUIBI C
COHAIPABJIICHHBIMA CTOPOHAMM, YIOJ MEXKIAY MPSIMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCT,  IUIOCKOCTEH: — IapajljlesibHble  IUIOCKOCTH,  CBOMCTBA
napajieNbHeIX Miockocted. IIpocTeiimme mpocTpaHCTBEHHBIE (UTYpHI Ha

TUIOCKOCTH: TeTpadip, KyO, mapaieienurie]], IOCTPOSCHHE CeUCHHIA

7.3

IlepnieHIUKYIAPHOCTh NPSAMONM U IUIOCKOCTH: INEPIEHIUKYJISIPHBIE IMPSMBIE B
IIPOCTPAHCTBE, NPSMBIC IApaJUICIbHBIE W IEPIEHIUKYISPHBIE K IIIOCKOCTH,
MIPU3HAK MEPHEHIUKYIAPHOCTH IMPSIMOM M IIJIOCKOCTH, TEOpEMa O IIPSIMOU
NEPHEHAUKYIISIPHON IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJl MEXKIY NPSMOU U
IJIOCKOCTBIO, JABYTPaHHBIM  yroj, JIMHEHHBIM Yrojl JABYTPaHHOIO  yIUIA.
IlepnieHUKyISp U HAKIIOHHBIEC: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TMpsSMOH 10  IUIOCKOCTH, TpOeKuHs  (GuUrypsl Ha  IUIOCKOCTb.
[lepnieHUKYIIPHOCTh  IUIOCKOCTEW: IIPU3HAK IEPIEHAUKYISAPHOCTH  ABYX

m1ockocTeil. Teopema o TpEX NMeprneHuKyspax

7.4

IloHsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHUKA, BBIIMYKIbIC U
HEBBIITYKJIbIE MHOTOIPAaHHMKH, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yroiabHas
NpU3Ma, TPAaHU U OCHOBAHMUS MPU3MBI, TIpsMasi U HAKJIIOHHAsI PU3MBI, OOKOBast U
IIOJIHAsE ~ TIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, IIPSIMOYTOJIBHBIN
napajuiejenumne] u ero cpoucrsa. Ilupamupa: n-yroiapHas nupaMmuja, I'paHd U
OCHOBaHHUE MUPAMUbI, OOKOBAs U IMOJIHAS MMOBEPXHOCTh MUPAMU/BI, IPABUIIbHAS
U yceuéHHas NHUpaMuja. OJIEMEHThl MNpu3Mbl M nupamuiasl. lIpaBuiibHBIE
MHOT'OT'PAaHHUKH: IIOHATHE NPAaBUIBHOIO MHOTIOIPAHHUKA, IIPaBUJIbHAS MIPU3MA U

IIpaBUJIbHAsA IHMPAMKUJA, IIpaBUJIbHAs TPEYroJibHAas NUpamMuia U IPABUIIbHBINA




TeTpa’ap, KyO. IIpencraBneHne O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’p,

nozeka’ap u ukocasapyrue CedeHust Ipu3Mbl U TUPAMUIbI

7.5

CuMMeTpust B TNPOCTPAHCTBE: CHMMETPHsI OTHOCUTENIBHO TOYKH, MPSAMOI,
IUVIOCKOCTH.  ODJIEMEHThl CHMMETPUM B NHMpaMuiax, Napajulelenunenax,

MpaBUJIbHBIX MHOTOI'paHHUKAaX

7.6

Brruncnenue 3reMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [limomans
OOKOBOW MOBEPXHOCTH W TMOJHONH MOBEPXHOCTU NPSAMOM NPHU3MBI, IUIOIIAIb
OCHOBaHHH, TeopemMa O OOKOBOH MNOBEPXHOCTH MpsMOM mpu3Mbl. [lnomanp
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOM NHpaMHIbl, TeOpeMa o
wiomanu ycedéHHo nupamuabl. [lorstue o0 o0béme. OOBEM mNUpaMHIBI,

IIPU3MBI

7.7

[Tomobupie Tena B mpocTpaHcTBE. COOTHOMICHHS MEXKAY —IUIOMIAJSMH

MOBEPXHOCTEH, 00hEMaMHK MOTO0HBIX TET

11 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[Mumaapuyeckass TOBEPXHOCTh, 00pa3yrouie MWIMHAPUIECKON MOBEPXHOCTH,
OCh IIWJIMHAPUYECKOW moBepXHOCTU. LlunmHap: ocHoBaHMs U OOKOBas

MMOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOIIAIb OOKOBOH U IMOTHON TOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, O0Opa3yolMe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpUIMHA KOHHUYECKOW rmoBepxHOocTH. KoOHyc: OCHOBaHME U  BEpILIUHA,
oOpa3yroImas ¥ 0Ch, IJIOMAJAh OOKOBOW M TOJHOW TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC: 00pa3yIolie 1 BRICOTa, OCHOBAHUS 1 OOKOBAsi TOBEPXHOCTh

6.3

Cdepa m map: HeHTp, paguyc, IAUAMETp, IUIOMAJb IOBEPXHOCTH Cchephl.
B3aunmMHoe pacnonoxenue cepsl 1 IIIOCKOCTH, KacaTeabHas INIOCKOCTh K cdepe,

Iomazab chepsl

6.4

N300pakeHue Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka umHapa U KOHyca

6.5

KomOuHamu Ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN

OKO0JI0 cepsl, cepa, BIMCaHHASA B MHOTOI'PAaHHUK, WIIH TEJIO BPAILICHHS

6.6

[Tonsite 06 o0bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tenl. Teopema 00 0O0BEME
MPSIMOYTOJIBHOTO TapajuleNienuneaa u cienctsus u3 He€. OO0bEM HWIHHIpA,

KoHyca. O0BEM 1mapa u miomanb chepsl

6.7

[Tomobupie Tema B mpoctpaHcTBE. COOTHOIICHHS] MEXAY IUIOMIASIMU

MOBEPXHOCTEH, 00hEMAMHU MOTO0HBIX TET




6.8

Ceuenus nuMHIpa (MapaiienbHO U NEPIEHAUKYJISIPHO OCH), CEUEHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHUS LIapa

6.9

BexTop Ha muiockocTH U B npocTpaHcTBe. CIOKEHUE U BBIUUTAHUE BEKTOPOB.
YMHOkKEHUE BEKTOPA Ha YUCII0. Pa3ioxkenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BektopaM. lIpaBwio mapaimenenunena. Pemienue 3amay, CBSI3aHHBIX C

IIPUMEHEHUEM INIPaBUIl ACUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B NIpocTpaHcTBE. KoopauHaThl BEKTOpA.
IIpocreiimue 3amaun B KOOpAMHATaxX. YTrosl Mexay Bekropamu. CkaispHoe
IIPOU3BEICHNE BEKTOPOB. BhIUKCIIEHNE YIVIOB MEXKY IIPSIMBIMU U IIJIOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELLIEHUN T€OMETPUUYECKUX 3a/1a4

IMPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon

IIpoBepsiemble TpeGOBaHUS K NIPEIMETHBIM pe3yJbTaTaM

NPOBepPsIeMOro | OCBOEHHMS OCHOBHON 00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero
TpeOoBaHus o0mero odpasoBanus

Bnanenme Meromamu OKa3aTeiabCTB, JTOPUTMAMH pEIICHUs 3a/ay;
yMeHue (opMyJIHpOBaTh W ONEPUPOBATH IMOHATUSMHU: OIpENEICHUE,
aKCHMoMa, TeopeMma, CIEACTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
PaBHOCHIIbHBIE (bopMyIHPOBKH; IPUMEHSTh ux; yMEHHE
dbopMynupoBaTh O0OpaTHOE U TMPOTHUBOIOJIIOKHOE  YTBEPKIACHHE,
NPUBOJNUTh TPUMEPHl U  KOHTPIPHUMEPHI, HCIHOJIB30BATH METOJ
MaTeMaTHYeCKON WHAYKIUH; TPOBOIUTH OKa3aTeIbHBIC PacCyKICHHS
OpU pEUICHWH 3a/a4, OLEHUBATh JIOTHUYECKYIO IPAaBUIBHOCTD
paccy)KIeHHWH; yMEHHE OIEepUpOBaTh IMOHATHAMU: MHOXECTBO,
MOJMHOXECTBO, ONEpaluy HaJl MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN ~ ammapaT Ui ONHCAHUS  pealIbHBIX
MIPOIIECCOB M SIBJICHUN M MPH PELICHUU 3ajad, B TOM YHCIE U3 JPYTrux
yueOHBIX MPEIMETOB; YMEHHUE ONIEPUPOBATH NOHATHAMMU: Tpad, CBA3HBIN
rpad, AepeBo, LUK, Tpad Ha IIIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBAThH
rpadbl pa3TUUHBIMU CIIOCOOAMH; HMCIIONB30BaTh Ipadbl MPU pEIICHUH

3aga4

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YMCIIO, LEJI0€ YUCIIO,

2 CTEIEHb C LIEJIBIM II0Ka3aTesIeM, KOPEHb HAaTYpaJbHOU CTEIIEHH, CTEIIEHb

C pallnOHaJIbHBIM II0Ka3aTcCJIeEM, CTCIICHb C HCﬁCTBHTGHBHBIM




mokaszareneM, Jorapupm UWCIa, CHUHYC, KOCHHYC W TaHIEHC
MPOU3BOJIFHOTO YHCIA, OCTATOK MO MOJYJIIO, PALMOHAIBHOE YHUCIIO,
UppalMoHabHOE  YHCIO, MHOXKECTBA  HATypPaJIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKK JIEIMMOCTH, HAMMEHBIINKA OOLIMI JeNUTEeNb U HauMEHbIIee
of1ee kpaTHoe, anropuT™ EBKiHIa npu pemeHun 3a1a4; 3HaKOMCTBO €
pPa3NUYHBIMM ~ TO3MLIMOHHBIMH  CHCTEMAaMH  CUHUCICHHS, yMEHHUE
BBITOJIHATH BBIYUCIICHUE 3HAUCHUH M NMpeoOpa3oBaHMs BBIPAKEHUNA CO
CTENEHSAMH U Jorapudmamu, mpeodpa3oBaHusi IpoOHO-pAllMOHATIBHBIX
BBIPQ)KCHUH; YMEHHE ONEPUPOBATh MOHATUSAMH: MOCIEAOBATEIHLHOCTD,
apupMeTHyecKasi ~ TPOTPeccusi,  IeoMEeTpUYecKas  MPOTrpPeccHs,
O0eckoHeuyHO YyOBIBaIOIIass TEOMETpPHYECKash MpOTrpeccus; yMEHHE
3aJ1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMeHHE ONEepUpOBaTh MMOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YU CIA, MOJYJIb U aPTYMEHT KOMIUIEKCHOTO
yuciaa, Qopma 3amMCcH KOMIUIEKCHBIX 4YHCeNl (TeoMeTpHyecKas,
TPUTOHOMETpHUYECKass U  anredpanyeckas); yMETb HPOU3BOJIUTH
apupMeTHYeCKue ACUCTBUS C KOMIUICKCHBIMH YHCJIAMHU; MPHUBOIHUTH
NPUMEPHl  HCIONB30BAaHMA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
NOHATHSMM: MaTpuma 2xX2 u  3x3, onpeaenuTeNb MaTpPHLIBI,

FGOMeTpI/I‘-IeCKI/II\/II CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBaTh MOHATUSMU: pallMOHAIbHBIC, UPPALIMOHAJIBHEIE,
noKa3aTeJbHbIC, CTEIIEHHBIE, JIorapu(MUIECKUEe, TPUTOHOMETPHUYECKUE
YPAaBHEHUST U HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSMH: TOXIECTBO, TOXXJIECTBEHHOE Npeo0pa3oBaHue, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCUJIBLHOCTb
YPAaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTb YpPaBHEHWS,
HEPABEHCTBA U CUCTEMBI C IMOMOILBI PA3IMYHBIX NPUEMOB; PEIIATH
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBI C IIapaMETPOM; IPUMEHATH
YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 PA3IMUHbIX 00JIaCTel HAYKH U peasIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTH (PYHKLUH,
NEPUOIMYHOCTD (PYHKIIMH, OTPAHUYCHHOCTh (PYHKLIUU, MOHOTOHHOCTb
¢byHKIMHU, 3KCTpeMyM (YHKINHU, HANOOJIbIIee U HAUMEHbIIIee 3HAUYCHHS

(GYyHKIMU HAa TIPOMEXYTKE, HeMpepbIBHAsL QYHKILUS, ACUMIITOTHI rpaduka




¢byHKIMH, IepBas ¥ BTOpas MPOU3BOIHAS (QYHKIIMU, TEOMETPHUECKUI U
¢u3nveckuif CMBICT TIPOU3BOAHON, NEepBOOOpasHas, ONpeAeTIEHHBIN
MHTETpaj; YMEHUE HAXOOUTh aCUMITOTHI rpaduka (yHKIHMU; yMEHHUE
BBIUUCIIATh NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO H
KOMIIO3UIIUHN (PYHKLUH, HAXOAUTh ypaBHEHHUE KacaTeIbHON K TpaduKy
(GyHKIMU; YMEHHE HaXOAWUTh MPOU3BOAHBIC JIEMEHTAPHBIX (YHKIIMA;
YMEHHUE HCIIONB30BaTh IMPOU3BOAHYIO JUISI HCCIEIOBAaHUS (PYHKLUH,
HAXOJUTh HAWOOJBIINE M HAaUMEHbIINE 3HAYCHHUsS (DYHKIUI; CTPOUTH
rpaduKu MHOTOWJICHOB C UCIOJIb30BAHUEM allapara MaTeMaTHIeCKOro
aHauM3a; MPUMEHATh NPOM3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIEero
pelieHusl B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX U
(bu3nyYecKUX 3a7a4ax; HaXOAUTh IUIOMAIN H 00BEMBI (PUTY C TOMOIIBIO
MHTETrpaja; MPUBOAUTH MPUMEPHl MAaTEMaTHYECKOTO MOJICITUPOBAHUS C

noMoIkio A depeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (GyHKIMH, OOpaTHAs
GbyHKUMSA, KOMIO3UIMA (QYHKIMN, JTUHEHHas (YHKUUS, KBaJpaTUYHAS
¢byHKUMsA,  panuoHanbHas  (QYHKUWSA,  CTENEHHas  (yHKIHA,
TPUTrOHOMETpHUYECKHEe (YHKIMHM, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢byHKIMHM, TOKa3aTenbHas W Jorapudmudeckas QyHKIUH;, yMEHHE
CTpOUTH TpaUKU M3yYEHHBIX (YHKLNH, BBIMIOJHATH NMPEOOpa3OBaHU
rpaduKoB (DYHKIIHMA, UCIIONB30BaTh TPapUKHU Il U3yYSHHS IPOLIECCOB
Y 3aBUCUMOCTEH, ITPH PELICHNH 3a/1a4 U3 APYTUX YIEOHBIX IPEIMETOB U
3a71a4u U3 peaqbHON JKU3HU; BBIPAXKaTh (HOPMYTIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA M Tpaduku QYHKUUH Ui
peleHus ypaBHEHHI, HEpaBEeHCTB U 3a/1a4 ¢ TapaMeTpaMu; n300pakaTh
Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PEIICHUM YpPaBHECHMIA,

HCPABCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBBIE 33Ja4M pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJHM U YaCTH, Ha JABWKEHHE, pabOTy, CTOUMOCTh TOBAPOB H
yCIIyT, HAJIOTH, 337a4¥ U3 00JIACTH YIIPABICHHS TUYHBIMHU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJIATh BBIPAKEHUs, ypaBHEHUs, HEPABEHCTBA M UX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEJOBATh IOJyYEHHOE PELICHUE U
OLIEHUBATh MPaBAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOAEIHPOBATH
peanbHble CUTYallUd HA 3bIKE MAaTEMATHKHU; COCTAaBIATH BBIPAXKCHUS,

YpaBHCHHA, HCPABCHCTBA MW HUX CHUCTCMLI II0 YCJIOBUIO 3aJdyH,




HCCIICAO0BAaThL TIOCTPOCHHBIC MOACIU C MCIIOJIB30BAHUCM aIlrapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeliHee apupMEeTHIECKOe, MeIMaHa,
HauOospIllee M HaWMEHbIIEe 3HAYEHHUS, pa3Max, JUCHepCus,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO HA0Opa; yMEHHE U3BJIEKaTh,
MHTEPIPETHPOBaTh MH(POPMALIMIO, NPEACTABICHHYIO B Ta0iuIax, Ha
auarpammax, rpadukax, OTpakarollylo CBOMCTBA peallbHBIX MPOIIECCOB
U SBICHUN; TPEICTaBIATh WHPOPMALMIO C TOMOLIbI0 TalbIHI H
JUarpaMM; HUCCIEAO0BAaThb CTATUCTUYECKHUE JaHHBIC, B TOM YMHCIE C
NpUMEHEHHEM TpadUuecKuX METOJOB M 3JEKTPOHHBIX CpEJCTB;
rpadMuecKyd HCCIeoBaTb COBMECTHBIE HAONIOJCHHUS C TOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEWHOU PErpecCcun

YMeHHe OonepupoBaTh MOHATUAMU: CIYyYaWHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCIIOJIb30BaHUEM TpaUuecKUX METOJOB; MPUMEHSThH
(bopMyJIBI CIIOKEHHUSI U YMHOXKEHHUS BEPOSITHOCTEH, (POpMYITy IMOIHOM
BEpOSATHOCTH, ¢opmyiny bepHymiu, xoMOMHATOpHBIE (aKTBl H
(bopMysBl; OLEHHBATh BEPOSTHOCTH pEabHBIX COOBITUH; YyMEHHE
ONEpPUPOBATh TMOHATHUSAMH: CIydaiiHas BEJIMYMHA, pacHpeiescHHe
BEPOSATHOCTEH, MaTeMaTHYeCKOe OKUIAHUE, JUCIIEPCUsl U CTaHAapTHOE
OTKJIOHEHHE CIIy4allHOW BeIMYMHBI, (QYHKIMH pacrpelnesieHuss Hu
IUIOTHOCTH  PaBHOMEPHOIO, MOKa3aTeIbHOIO U HOPMAJIBHOTO
pacripesielieHuii; yMEHHE  HCIIONb30BaTh  CBOMCTBA  M3YYEHHBIX
pacripenieNieHuil Ui peleHus 3a/1a4; 3HAaKOMCTBO C HOHATHSIMH: 3aKOH
OONBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEAOBAHUI; YyMEHHE
MIPUBOUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YHCET B TPUPOTHBIX
U OOIIECTBEHHBIX SBJICHHUAX; YMEHHE OIEPUPOBATH MOHATHIMM:
codyeTaHue, MepecTaHOBKA, YUCIO COYETAaHHH, YHCIO IMEePEeCTaHOBOK;
O6unom HpIOTOHa; yMeHHE NPUMEHATh KOMOHMHATOpHBIE (HAKTBl H
paccyXIeHHs JJIsl pelIeHus 3a/1a4; OIICHUBATh BEPOSATHOCTH PEaIbHBIX
COOBITHI{; COCTaBJIATh BEPOSTHOCTHYIO MOJENb M WHTEPIPETHPOBATH

MIOJIyYEHHBIN pe3ybTaT

YMeHue onepupoBaTh IOHATUSAMM: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, BEIWYMHA YyIia, IUIOCKUH Yrol,

JBYI'PAHHBIA YIOJI, TPEXTPAHHBIM YIOJ, CKPEIIMBAIOLIUECS IIPSIMBIC,




[apaJUIEIbHOCTh U MEPIEHIUKYIIIPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl
MEXKIYy NPAMBIMH, YrOJl MEXAY NPAMOU U INIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXIY
IPSAMBIMH, PACCTOSHHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIIOIb30BATh
NpU peIleHUH 3a/1ad H3y4YeHHble (PaKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJENM C IOMOIIBIO I'€OMETPUYECKUX IIOHATHUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb GUTYpPBI, 00BEM (HUTYDBI,
MHOTOT'PaHHHK, PaBUJIbHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHUKA,
KyO, Mapajuleienumen, npusMa, nupamuaa, GuUrypa U IMOBEPXHOCTD
BpallleHHs, IUIMHIpP, KOHYC, map, chepa, miomans chepsl, Momaib
MOBEPXHOCTU MHPAMMIbI, NMPU3MBI, KOHyCa, IUIMHIpA, 00bEM KyOa,
NPSMOYTOJBHOTO TNapajliesienunea, TUpaMHIbl, MPU3MbI, WIKHAPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUsI KOHyCa M LWINHApA,
napajjieibHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromascs cdepsl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUEHHUE
MHOT'OTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BpAILEHHS, UX CEYCHHS, B TOM YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOICTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOATEIBHO
(bopMyIHpOBaTh ONpECICHHS U3y4aeMbIX (GUTyp, BBIIBUTATh TUTIOTE3BI
O CBOMCTBAx W MpHU3HAKaX reOMETPUUECKUX (PUTYp, 0OOCHOBBIBATH WIH
OlpoBepraTh MX; yMEHUE NPOBOJUTH KIACCUPHUKAIMIO (QUTYp IO
Pa3NUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIC JOMOJHUTEIbHbIC

MOCTPOCHUS

11

VYMmenune OIICPpHUPOBATH TMOHATUAMH: JBUIKCHUC B MPOCTPAHCTBC,
HapaHHeHLHBIﬁ NEepCHOC, CUMMCTPUS HA TJIIOCKOCTH U B MPOCTPAHCTBC,
MOBOPOT, TpeoOpa3zoBaHUE MOA0OWs, MOMO00HBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbIC U MOAOOHBIE (PUTYpHI, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHUTEKTYype; UCIOIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
Inpu peUICHUMN 3aJad; HaXOAUTb I'COMCTPUYCCKUC BCIINYUHLI (,Z[J'II/IHa,
yroj, IUIOINAAb, O0BbEM) NpPU pEIIEHUH 3a7ad W3 JAPYTHX Y4eOHBIX
npeaAMETOB U U3 peaHLHOI\/JI JKU3HU,; YMCHHUC BbIYUCIIATH TCOMCTPUUCCKHUC
BEeITMYMHBI (AJIMHA, YTOJI, TUIOIMAh, 00BEM, IJIOMAJh MOBEPXHOCTH),

HCIOJIb3YyS H3YUCHHBLIC Q)OpMYHLI U MCTOJABI, B TOM 4YHUCJIC. ILIOIIAAb




MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCa, UIHHIIPA, TIOAIbL chepsbr;
00bEM Ky0a, IPSAMOYTOIBHOTO MapajieNenunesa, MUPaMUIbl, TPU3MBI,
IWIMHIpPA, KOHyCa, IIapa;, yMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (puryp

YMeHue  onepupoBaTh  INOHATUAMM:  HIPSIMOYTOJIbHAas  CHUCTEMa
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATBHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOpAa HA YUCJIO, Pa3I0OKEHUE BEKTOpA IO
12 0a3ucy, CKaJsIpHOE MPOM3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YIOJ
MEX/1y BEKTOpaMU; YMEHHUE UCII0JIb30BATh BEKTOPHBII U KOOPAUHATHBIN
METOJ JUI PEUICHUsI TeOMETPUUYECKUX 33134 U 3a7a4 JIPYrux y4eOHBIX

IIPEAMETOB

YMmeHue BBIOMpATh TOAXOMAIIMA METOZA JUISl pEIleHUs 3a/adH;
[IOHUMAHHE 3HAYUMOCTH MATEMATHKU B H3YYECHUHU IMPUPOAHBIX H
13 OOIIECTBEHHBIX TPOLIECCOB U  SABICHMI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHUE IIPUBOIMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOHU

MaTeMaTUYECKOU HayKH

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA

EI'D 1O MATEMATHUKE
Kon | IlpoBepsieMblii 3j1eMeHT COAepPKaAHUS

1 | Uucna u BBIYUCIICHUS

1.1 | HarypanbHble u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YHCET

Lo Parmonanbupie uncina. OOBIKHOBEHHBIE M JAECATUYHBIE JAPOOH, MPOICHTHI,
" | GecKOHEUHbIe NepUoInYecKue Apoou

13 Apudmernueckuil KOpeHb HaTypaJIbHOM cTeneHH. J{eficTBus ¢ apupMeTHIECKUMH
" | KOPHSIMH HATYpPAIBHOI CTENeHN

14 Crenenp ¢ wnenbIM nokazaTesneM. CTeneHb € PALMOHAIBHBIM I10Ka3aTeleM.
" | CBoiicTBa cTenenu

s CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
| apKTaHTeHC YHCIIOBOTO APIyMEHTa

1.6 | Jlorapudm uncna. JlecsTHuHBIC U HATYpaJbHBIE JIOTAPU(MBI




JlelicTBUTENbHBIE YHCTIa. ApHUPMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMH

1.7 | yncnamu. IIpuOnM>KEHHBIE BBIUMCICHMSI, NpaBUa OKPYIJVIEHUS, NPUKUAKA U
OLIEHKA pe3yJIbTaTa BHIYNCICHUI
1.8 | IlpeoGpa3zoBanue BbIpaXKEHUI
1.9 | KoMmiekcHele yncia
2 | YpaBHEHHUsI U HEPABEHCTBA
2.1 | Lensie u 1poOHO-pallMOHAIEHBIC YPAaBHEHUS
2.2 | UppaunoHaibHbIE YpaBHEHUS
2.3 | TpuroHoMeTpu4eCcKre YpaBHEHUS
2.4 | Iloka3arenbHble U JIorapuMuiyeckue ypaBHEHHUs
2.5 | Lensie u 1poOHO-pallMOHATILHBIC HEPABEHCTBA
2.6 | UppaunoHallbHbIE HEPAaBEHCTBA
2.7 | Iloka3arenbHble U JorapupMuIecKre HepaBeHCTBA
2.8 | TpUroHOMeTpUUECKUE HEPABEHCTBA
2.9 | CucteMbl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 | YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeETpaMu
2.11 | MaTpuua cucteMsl JINHEHHBIX ypaBHEHUI. OnpeaennTesb MaTpULIbL
3 | ®yskuuu u rpaduku
31 @Oynkiys, cnocoOs! 3axanus GyHkuu. ['padpuk ¢ynkumu. B3anmuo oOGpatHbie
| dyukiun. YeTHble 1 HeuéTHEIE ByHKIHH. [leproamueckue GyHKIHI
OOnacte ompeneneHUss W MHOXKECTBO 3HaueHUl Qynkumu. Hymn dyHkimm.
12 [TpoMexXyTKH 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
"~ | MakcumyMbl ¥ MUHAMyMbI (yHKIuK. HauGonblree ¥ HaiMEHbIICE 3HAUCHHE
(GYHKINU HAa TPOMEKYTKE
13 Crenennas (pyHKIMS C HATypaJbHBIM U LENbIM ToOKa3areneM. EE cpoiicTBa u
" | rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-0if CTENeHN
3.4 | Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpaduKu
3.5 | IlokasarenbHas u JorapupmMuueckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. Acumnrorsl TpadukoB ¢yHkuui. CpoiicTBa (QyHKIMIA,
" | HempephIBHBIX Ha OTPE3Ke
3.7 | IlocmenoBaTeIbHOCTH, CIIOCOORI 3aJaHUs IIOCIEI0BATEILHOCTEN
18 Apudmernueckass U reoMeTpuueckas mnporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB




Hagama MaTeMaTH4UeCKOTro aHaIn3a

4.1 | IlpousBoaHast pyHkImu. [Ipon3BOIHBIE 2TIEMEHTAPHBIX (PYHKLIUI
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHMIO (YHKIMHA HAa MOHOTOHHOCTb H
4.2 | sxkctpemyMbl. Haxoxaenue HaubobIero ¥ HAMMEHbIIET0 3HaYeHUsl PYHKINU Ha
OTpe3Ke
4.3 | IlepBooOpaznas. MuTerpan
5 | MHOXkecTBa U JI0TUKa
5.1 | MHoXecTBO, onepanuy HaJl MHOKecTBaMu. Jlnarpammel Diliiepa — Benna
5.2 | Jloruka
6 | BepoaTHOCTb U CTaTUCTUKA
6.1 | OnucarenbHas CTaTUCTUKA
6.2 | BeposTHOCTh
6.3 | Kombunaropuka
7 | I'eomerpus
7.1 | @urypsl Ha IIIOCKOCTU
7.2 | Ilpsimble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOrpaHHUKH
7.4 | Tena u NOBEPXHOCTH BPALLECHUS
7.5 | KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1UIS1 YYHEHUKA

* Maremaruka: anredpa 1 Hauajna MaTeMaTUYECKOTO aHaIN3a, FTEOMETPHSI.
Aunre6pa u Havasia MaTemaTuueckoro ananuza. 10-11 kimacc. Anumos 1A,
Konsarun F0.M., TkaueBa M.B. u np. AxuronepHoe o61iectBo «M3narenscTBo
«IIpocseuienue

METOANYECKUE MATEPUAJIBI JIUUIA YUUTEJIA

1. Teomerpus. 10-11 kmaccel: ydeOHUK 1 00IIE0Opa30BaTENIbHBIX
yupexaenuil: 6a3oBbiii 1 npodunbublii ypoBHU / JI.C. AtanacsH, B.O.
byrtysos, C.b. Kagomies u ap. M.: IIpocsemenue, 2019.
2. 3uB b.I'., Meinep B.M., baxanckuii B.®. 3agaun no reomerpun mis 7-11
kinaccoB. M.: IIpocBemenue, 2019.

3. 3uB b.I'. Jlunaktnueckne marepuaisl o reomerpun s 11 kmacca. M.:
[Ipoceenienue, 2008.

4. Caaxsan C.M., byty3oB B.®. I'eometpus. [loypounsie pazpadbotku: Kuura
s yuurend. M.: [Ipocsemienue, 2015

5. INUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETHU UHTEPHET

6. 1. www.school-collection.edu.ru  Eaunas  komnexkuusi  1udpOBBIX
00pa3oBaTeIbHbIX PECYPCOB

7. 2. https://resh.edu.ru/ Poccuiickast a31eKTpoHHas 1IKOJIa

8. 3. https://edsoo.ru/ Enunoe conepskanue o01iero oopazoBaHus

9. 4. Hurepuer pecypcol: https://alexlarin.net/, http://base.mathege.ru/;
https://ege.sdamgia.ru/ , https://math11-gve.sdamgia.ru/

10. 5. https://uchi.ru/ O6pa3zoBaTenbHBIN TOPTAT



