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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouass mporpamma yueOHOro Kypca «I'eomeTpusi» 6a30BOTr0 ypOBHS [ijIsl
obyuarorruxcs 10 —11 KkmaccoB pa3paboraHa Ha oOcHoBe ®efepasbHOTO
roCy/lapCTBeHHOT0 00pa30BaTe/IbHOrO CTaHAapTa cpefiHero obirero obpa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/IsSEMBIX K
MaTeMaTUueCKOMy 00pa30BaHUIO, M TPAJWLMN POCCHUNCKOro obpa3oBaHus. Ilpu
pa3paboTKe TeMaTHMUeCKOTO W IOYPOYHOTO TIJIAHWPOBAHMS HCIIO/b30BaH CEPBUC
«KoHcTpykTOp pabourx mporpamm».
https://edsoo.ru/konstruktor-rabochih-programm/?ysclid=Inpmfmfnu3926063990

Peanuzaisi  mporpamMmbl  obecrieunBaeT — OBJlafieHWe  K/IFOUEBBIMU
KOMITeTEeHIIUSIMM, COCTaBJISIOIIMMM OCHOBY [IISI CaMOPa3BUTHSI U HeMNpPephIBHOTO
o0Opa3oBaHusl, 11eJIOCTHOCTb OOIEeKY/IbTYPHOTO, TMUHOCTHOTO U TI03HABATe/IbHOTO
Pa3BUTHS JIMYHOCTH 00YyUarOIUXCH.

OE/IN N3YUYEHNSA YYEBHOI'O KYPCA

BakHOCTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpejgHero obiero
oOpa3oBaHust 00ycC/OB/leHAa TPAKTUUECKOW 3HAUMMOCTBIO MeTallpe/]MeTHBIX |
TpeIMeTHBIX pe3y/JbTaTOB 00yueHHs] TeOMeTpUM B HarpaB/ieHUH JIMYHOCTHOTO
pa3BuUTUs O00Oyuaronuxcsi, (opmMupoBaHusi (GYHKI[MOHA/TbHONW MaTeMaTHUyecKOou
I'PaMOTHOCTH, U3yUeHUs IPYTUX yueOHbIX JUCIUIUIMH. Pa3BuTHe y 00ydaroiuxcs
TIPaBWIBHBIX TIPE/ICTAaB/IEHUA O CYIITHOCTH U TIPOUCXOKIAEHUU TeOMeTPUUeCKUX
abcTpakiuii, COOTHOIIIEHUU peasbHOTO0 U WjeasbHOro, XapakTepe OTpaXKeHUs
MaTeMaTHYeCKOM HayKOW SIBJI€EHWW W TPOL[eCCOB peasbHOr0 MHpa, MecCTe
reoMeTpUU B CUCTEMe HayK U POJIM MaTeMaThueCKOro Mo/le/TMPOBaHUs B HAyYHOM
TI03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MHUPOBO33DEHUS
yualuxcs, a TakKKe KaueCTB MbIIIUIeHHs], HeOOXOJUMBIX [Jid ajanTalid B
coBpeMeHHOM 00111ecTBe.

l'eomeTpust siBjisieTCsi OJHUM U3 0a30BbIX TPeAMETOB Ha YPOBHE CpeJHero
obmiero oOpa3oBaHus, TaK KakK 00ecreurBaeT BO3MOXKHOCTb M3YUEHHS Kak
JUCLIUTIIMH eCTeCTBeHHO-HayYHOM HarpaBieHHOCTH, TaK U T'YMaHHUTapHOM.

Jloruueckoe MbllieHde, (opMyUpyeMoe Mpy HW3ydeHUHd O00yYaroluMUCs
TIOHSTUMUHBIX OCHOB reOMEeTPUM U IMOCTPOEHUU 11eTI0UKHY JIOTUUECKUX YTBepPKIeHUI
B XOZle pellleHWs] reoOMeTPUUeCKUX 3aflau, yMeHHe BbIIBUTAaTh U OIPOBepraTh
TUMOTe3bl HEMoCpPeJCTBEHHO HCITIO/B3YIOTCS TIPU pellleHWH 3aZiau ecTeCTBeHHO-
Hay4YHOT0 LIMK/Ia, B YaCTHOCTHU U3 Kypca (pU3MKU.

YMeHUe OpUEeHTHPOBATbCS B MPOCTPAHCTBE UrpaeT CYIeCTBEHHYHO POJib BO
BCcex 00sacTsax feATenbHOCTH uesioBeka. OpueHTal[usi uesioBeKa BO BPEMEHHU U
MIPOCTPAHCTBe — HeobXoAWMOe YC/IOBHME €ero CoLuaabHOro ObiTusi, (opma



OTPa)KeHHsI OKDPY)KaloIllero Mupa, YC/JIOBHe YCITeITHOTO TM03HAaHUSI M aKTHUBHOTO
npeoOpa3oBaHusi  fAelcTBUTeNbHOCTH.  OrepupoBaHHe  MPOCTPAHCTBEHHBIMHU
obpazamu 00be/uHSAEeT pa3Hble BHUAbl yueOHOM W TPYJOBOM [leATeTbHOCTH,
SIBJISIeTCSI OIHUM U3 TIPO()eCCUOHA/IbHO Ba)KHBIX KauecTB, TO3TOMY aKTyasbHa
3ajaua (GopMHUpPOBaHUSI y OOYyUarol[UXCsS MPOCTPAHCTBEHHOTO MBbIIIIEHUST KaK
Pa3HOBUJHOCTU 00Opa3HOTO MBIIIEHUSI — CYIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ICOTOBKE K MPaKTUUeCKOM JiesiTeTbHOCTY 110 MHOTHM HarlpaB/IeHUSIM.

Llesib ocBoeHusi mporpamMmbl yuebHOro Kypca «['eomerpusi» Ha 6a3oBoM
ypoBHe 00yueHHs1 — o0OImjeobpa3oBaTe/lbHOe M OOIEKY/JIbTYPHOE pa3BUTHE
oOyuvarormuxcss ~ yepe3  obOecrieueHWe  BO3MOKHOCTH — TIpHOOpeTeHHSI |
WCIIO/Tb30BaHUsl  CUCTEMAaTUUeCKHMX TeOMeTPUUYeCKUX 3HAaHUM U [IelCTBUH,
creliupUUHBIX TeOMEeTPHH, BO3MOXKHOCTH YCIIEIITHOTO TTPOZI0/DKeHNsT 00pa3oBaHMUs
T0 CIeI[HaIbHOCTSIM, He CBS3aHHBIM C MPUK/IaJHBIM UCTIO/Th30BaHHUEM reOMeTPHH.

[TporpaMMa 10 reoMeTpuM Ha 0a30BOM YpOBHe TpeJHa3HaueHa /IS
o0OyyJaroIuxcs cpefiHel IIKO0JIbl, He MCTBITHIBABIINX 3HAUWUTEbHBIX 3aTpPyAHEHUM
Ha YpOBHe OCHOBHOro obiero obpa3soBanusi. Takum o6pa3om, oOyuaromiyecsi Ha
6a30BOM YpOBHe O/DKHBI OCBOWTH 0OII[e MaTeMaTHUeCKhe yMeHUs, CBsi3aHHbIe
CO CrhelU(pUKON TeoMeTpUM U HeoOXOoAWMbIe [Isi JKU3HA B COBpEMEHHOM
obiectBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTb W3YUHTh TeOMeTpHIo 0osiee
r1yboKO, ec/ii B JAajbHEHIIeM BO3HMKHET HEOOXOAWMOCTb B TeOMEeTPUUYECKHX
3HaHUSX B MPOQeCCOHaTbHOM /IeaTeTbHOCTH.

HocTkeHWe 1je/l1 OCBOEHHs TIpOrpaMMbl 00ecrieurBaeTCsl pellleHreM
COOTBETCTBYIOIIUX  3a7ady. [IpMOpWUTeTHBIMM  3ajlauaMM  OCBOEHHS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 k1accax siB/ISIFOTCS:

e (QopmupoBaHHe TpeACTaB/eHUSI O TeOMeTPUH KaK 4YacThd MHPOBOU

Ky/JbTYPbl M OCO3HaHUe eé B3aUMOCBSI3U C OKPY KarOIIUM MUPOM;

e (opMupoBaHHe TIpe/iCTaB/JIeHUss 0 MHOTOTPaHHUKAaxX U TejaxX BpalljeHus
KaK 0 BaKHEMIIIMX MaTeMaTUueCKUX MOJeJisiX, TT03BOJISIFOIUX OMUChIBATh
Y U3yuaTh pa3Hble sIBJIeHUsI OKPY KaloIl[ero MUpa;

e (QopmupoBaHMe yMeHHUs paclio3HaBaThb Ha UepTe)kax, MOJensiX U B
peaslbHOM MHpe MHOTOTPaHHHKH U TeJjla BpallleHus;

e OBJIa/IeHHe MeTO/IaMU peIlleHUs 3a7lau Ha TMOCTPOeHHUS] Ha W300paKeHHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmHupOBaHHWEe yMeHUs OIepUpOBaTh OCHOBHBIMU TIOHSATHUSIMH O
MHOTOTPaHHHMKAX U TeJlaX BPaIl|eHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJ/IQJleHHMe  a/TOpPUTMaMM  pellleHusT  OCHOBHbIX  TUIIOB  3ajay;
dbopMrpoBaHWe yMeHHs TIPOBOAWTb  HEC/TIOXKHbIE  [JOKa3aTejbHbIe
pacCcyx/leHusi B XOjle pellleHHsi CTepeoMeTpHUUeCKMX 3afiau U 3afau C
TIPAaKTUYECKUM COZIepyKaHHeM;



e pa3BuUTHE WHTE/I/IeKTYya/lbHbIX ~ W TBOPYECKHWX  CIOCcOoOHOCTel
oOyuaroluxcs, Tl03HaBaTe/IbHONW  aAKTUBHOCTH, HCC/Ie[OBaTe/bCKUX
yMeHUH, KpUTUUHOCTH MBIIILIEHUST;

* (hopMHpOBaHUE (yHKIMOHATBHOMU rPaMOTHOCTH, pesieBaHTHOU
reOMeTpyuy: yMeHHe Ppacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUYeCcKuX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTell B peanbHBIX >KU3HEHHBIX
CUTyalUsiX M TIPU U3yUeHUU JPYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEHUS
3aBUCMMOCTed M 3aKOHOMEPHOCTel, (OopMyJMpOBaTh HX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTprUUecKre MOJe/u, MPUMeHSTh 0CBOeHHbIN
reoMeTpUYecKrd arrmapaTr [Jis pelleHusi MPaKTUKO-OPUeHTUPOBAaHHbIX
3a/lau, UHTepIIPeTUPOBATh 1 OLIEHWBATh T0/yUeHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TIPOrPaMMBbl SIBJISIETCST BK/IFOUEHHWE B KypC
CTepeOMeTpUM B Hayaje ero u3yueHusi 3ajay, pelllaeMbIX Ha YypPOBHe
WHTYWUTHUBHOTO TI03HAHMSI, U OTipe/ie/IEHHbIM 00pa30M opraHu3o0BaHHasi paboTa Haj
HUMH, UTO CMOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIEHUs], CTUMY/IUPYeT MpOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHeUIleMy U3yueHUIo rpeiMeTa.

[TpexanoureHue OTAAETCS HArJISIIHO-KOHCTPYKTUBHOMY MeTOly 00yueHHs1, TO
eCTb TeOpeTUYeCKre 3HaHWs UMEeIOT B CBOe OCHOBe UyBCTBEHHOCTb IpeAMeTHO-
MPAKTUUeCKON [eATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMpe/CTaBAeHUN y
yualuxcsi B Kypce CTepeoMeTpUM TIPOBOJMTCS 3a CYET pellleHWs 3a/au Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3aflau  Ha  OlMepUpOBaHUe
MPOCTPAaHCTBeHHbIMU OOpa3zamu. Co3zaHue obpas3a MPOBOJUTCS C OIMOPOM Ha
HarJsiIHOCTb, a OrepupoBaHrWe o00pa3oM — B YCAOBUSX OTBJeUeHUS OT
HarJisiTHOCTH, MbICJIEHHOTO U3MEHEeHHsI er0 UCXOJAHOT0 COZlepKaHusl.

OcHOBHBIE COfeprKaTe/ibHble JTUHUM Kypca «I'eometrpum» B 10-11 Kinaccax:
«MHororpaHHuKu», «IIpsgmble ¥ MJIOCKOCTU B MPOCTPAHCTBe», «Tejia BpallleHus»,
«BekTopbl 1 KOOpAMHATHI B NIPOCTPAHCTBe». POPMUPOBaHKE JIOTUYECKUX YMeHU!
pacrpejiesisieTcsi He TOJAbKO TI0 COZep)KaTelbHbIM JIMHUSIM, HO U TI0 TroOAaMm
oOyJeHMsI Ha YPOBHe cpeJHero obiijero oopa3oBaHHs.

CopepxaHuve o0Opa3oBaHMs, COOTBETCTBYIOIIlee TpeJIMEeTHBIM pe3yJ/bTaTaM
ocBoeHUsi paboueli TIporpamMMmbl, pacripefieIéHHbBIM 10 ToZaM o0ydeHwus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 4YTOObl OB/aJieHWe TreoMeTpHUYeCKUMHU
TOHSITUSIMA Y HaBbIKAMM OCYILECTBJISVIOCH T10C/IeJOBaTeIbHO U MOCTYMATe/bHO, C
cobtoieHreM MpUHLMIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUS BK/IHOUA/IUCh B
00I1lyI0 CHUCTeMy TeOMeTPUUeCKUX TIpe[CTaB/ieHuid O0YyJarol[uXCs, paclIupsis U
yriyO6sisist eé, o6pa3yst MPOYHbIe MHOYKeCTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenuve reometpumn OTBOIUTCA 2 yaca B Hefesiro B 10 kiacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



IVNIAHUPYEMBIE PE3YJIBTATBI
JINMHHOCTHBIE PE3YJ/IbTATHBI

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHWsS TIPOTpaMMbI yueOHOTO TpeiiMeTa
«MareMaTrka» XapaKTepU3yOTCs:

I'paxxgaHckoe BocriuTaHue:

c(OPMUPOBAHHOCTEIO IPAXKAAHCKOM MO3UI[UM 00YUaIOL[erocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO UieHa pPOCCUMCKOro oOljecTBa, TIpe/CTaBieHeM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/UUHBIX CTPYKTYp, SIBJI€HUH,
npoLieiyp TpakJaHCKOro obilectBa (BbIOOPBI, OMPOCHI W TMp.), YMeHUeM
B3aMMO/IeCTBOBaTh C COLMA/IbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSMY U Ha3HAaUeHUEM.

ITaTpuoTHuyecKoe BOCIIUTaHUE:

c(hOpMHUPOBAHHOCTbID POCCUMCKOU TPaXkZaHCKOW UAeHTUUYHOCTH, YBa)KeHUsI
K MIPOLLJIOMY Y HaCTOSILEMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM OTHOLLIEHUEM
K JOCTW)XEHUSIM DPOCCUMCKUX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKOu
IIKOJbI, K WCIO/b30BaHUIO 3THUX [OCTW)KEHUM B APYrMX HayKaX, TeXHOJIOTHSIX,
chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

0CO3HaHUEM JIYXOBHBIX LIeHHOCTe! POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, STUYECKOTrO TIOBeJeHwUs,
CBSI3aHHOT'0 C TIPaKTUYEeCKUM TIPUMEeHEeHUeM [JOCTHKEeHUW HayKU U [esiTeTbHOCThIO
yuéHOT0; 0CO3HAHWEM JIMYHOTO BK/Ia/ja B IOCTPOEHUE YCTOWUUBOTO Oyayiiero.

JCTeTHUeCKOe BOCIIMTaHMe:

3CTETUUECKUM OTHOIIIEHWEM K MHDY, BKJIIOUasi 3CTETHMKY MaTeMaTHUueCKuX
3aKOHOMEPHOCTeM, 00BEeKTOB, 3ajay, pelLleHnH, paccyXJeHuw;
BOCIPUMMUYUBOCTBIO K MaTeMaTUYeCKUM aclieKTam pa3/TMYHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBID YMEHUs] TIDUMEHSITb MaTeMaTUuecKue 3HaHUs B
WHTEepecax 3/10pOBOro U 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOT'O OTHOIIIEHUSI
K CBOEMY 3/I0POBbIO (370pOBOe THTaHWe, COATaHCUPOBAaHHbBIN PEXXUM 3aHATUN U

OT[bIXa, peryJisipHas bur3uueckas aKTUBHOCTD); ¢bur3nueckoro
COBEpILEHCTBOBaHUS, rnpu 3aHATUSIX CMIOPTUBHO-03[,0POBUTETBHOM
JesiTeNTbHOCTBIO.

TpyAoBoe BociMTaHHe:

TOTOBHOCTBIO K TPYy/ly, OCO3HaHHEM ILIeHHOCTU TPYZO/I00us; UHTepecoM K
pasnuuHbiM  cdepaM  NpPodeCcCUOHaNbHOW  [1eATe/IbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U eé TPWIOKEeHUssMU, YMeHUEeM COBepIllaTb OCO3HaHHBINA BLIOOD



Oyayiieii mipodeccud W peann30BbIBaTh COOCTBEHHbIE JKWU3HEHHbBIE TI/IaHbI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMYy 00pa3oBaHHIO |
caMo00pa30BaHUI0 Ha TPOTSDKEHWH BCeW J>KM3HH; TOTOBHOCTBIO K aKTUBHOMY
YUaCTHIO B PEIlIeHUH MMPaKTUUeCKUX 3a/lay MaTeMaTHUeCKOl HarpaB/eHHOCTH.

JKO/IOrNYecKoe BOCIIUTaHue:

c(OpMUPOBAHHOCTBIO 3KOJIOTMUECKON KY/IbTYPhbl, MMOHUMaHWEM BJIUSHUS
COLIMATbHO-9KOHOMHUYECKHX MPOIIECCOB Ha COCTOSIHME TPUPOAHON U COIHA/IbHOM
cpeipl, OCO3HaHWEM TJioOanbHOTO  XapakTepa 93KOJIOTHYeCKMX Mpobem;
OpHeHTallell Ha TIpUMeHeHWe MaTeMaTUueCKWX 3HaHWM [Jis pellleHus 3a/lau B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHUSI TIOCTYIIKOB U OLIEHKM WX
BO3MO>KHBIX TTOC/IEZICTBHHM [I7Isl OKPY>KaloI[el Cpe/ibl.

IleHHOCTH HAyYHOT0 MO3HAHMA: _

cchopMHUPOBAaHHOCTHIO MHPOBO33D€HHS, COOTBETCTBYIOIIIEr0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKU U  OOIIeCTBEHHOM TIPAaKTUKH, TIOHHMaHUEeM
MaTeMaTUUeCKOM HayKW KakK chepbl Ue0BeUeCKOW [esiTeIbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS I[UBWIM3ALUM; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW Ky/JIbTYpOW KaK CpeJCTBOM II03HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTebCKYH0 [esiTeIbHOCTh
WHAWBHU/IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHbIe pe3ylbTaThl OCBOEHMs IPOrpaMMbl yueOHOro IpeamMeTa
«MaTemaTHKa» XapaKTePU3yIOTCS OBJIaZIeHUEM YHHUBEpCaTbHBIMH
nosHaeamesabHbIMU  OeliCmeusiMu,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMmu, yHUBEpCA/NbHbIMU pe2yAsimugHbIMU OeliCmeusimu.
1)  YHueepcanbHble  no3uasamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 06a308bIXx KOZHUMUBHbIX npoyeccos obyuarowuxcs (oceoeHue
MemoOo8  NO3HAHUsA  OKpydXcamowe20  Mupd;  NpuMeHeHue  /02UYecKuXx,
uccnedogamenbCKUX onepayuti, ymeHuli pabomams ¢ uHopmayueti).
Ba3oBble loruyecKue JAeiiCTBHs:
¢ BBIBJ/IATH U XdPAKTEPHU30BAThH CYIIECTBEHHbLIE MPU3HAKHW MaTE€MATHUUECKHUX
O00BEKTOB, TIOHSATHM, OTHOIIEHWM MeXKAY TOHATUSIMH; (POPMY/THUPOBATh
oripefieJieHUs]  TIOHSTUM;  yCTaHABIMBAaTh  CYII[eCTBeHHbIN  IIPU3HAK
K/acCU(UKAI[UH, OCHOBAaHUS /i1 000OIINeHHs W CPaBHEHMs, KPUTepUH
TIPOBO/IMMOTI'0 aHA/IN3a;

e BOCIPWUHWMATb, (HOPMY/IMpPOBaTh U  IPeoOpa30BbIBATh  CYKIEHMUS:
yTBepAUTe/bHbIe W OTpHUIlaTe/bHble, eJUHUYHbIe, YacTHble U 0OIue;
YCJ/IOBHBIE;



e BBIB/ATL  MaTeMaTU4YeCKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
NpOTHBOpeuMrsi B (paKTaX, [JaHHBIX, HaO/MIOJeHUSIX W YTBepXKAeHUsX;
npejjiaraTb ~ KPpUTepUM  [/s1  BbISB/IEHWST  3aKOHOMEDHOCTed U
NIPOTUBOPEYN];

e [JenaTb BBIBOABI C WCIOIb30BaHHWEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/IF0UeH!U, YMO3aK/IF0ueHH 10 aHa/IoTHY;

e TPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUueCKUx
yTBepKAeHul (TpsiMble U OT MPOTUBHOIO), BbICTPaUBaTh apryMeHTaLuIo,
TIPUBOJUTEL TIPUMepPbl W KOHTPIpPHMMeEpPbl; 0OOCHOBBIBaTH COOCTBEHHBIE
CY’)KIeHUsI U BBIBO/JIbI;

e BbIOMpaTh crmocob peleHusi yueOHOM 3ajjaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITE/IbHO BbI/leJIEHHBIX KPUTEPHUEB).

Ba3oBble ucc/iejoBaTe/IbCKHe JeiCTBHs:

e UCII0/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTe/bCKU UHCTPYMEHT TO3HaHUS;
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHEe TIPOTUBOpeure, Tpobiemy,
yCTaHaB/IWBaTh MCKOMOe W  JaHHOe, (OpPMHUPOBaTh  THUIIOTe3y,
apryMeHTHPOBAaTh CBOO TIO3ULINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITeJTbHO CTJIaHMPOBAHHBIN 9KCTIepPUMEHT,
UCC/ieflIoBaHUe 110 YCTaHOBJEHWI0 OCOOEHHOCTel MaTeMaTHUeCcKOro
00BeKTa, sIB/IeHHS, TIPOIeCCa, BBLIIBJIEHUIO 3aBUCHUMOCTeH MeEXIy
00BeKTaMH, sIBJIEHHSIMH, TIPOL[eCCaMU;

e CAMOCTOSITETLHO (POPMY/IMPOBaTh 0000II[eHHs 1 BLIBO/IbI 110 pe3y/ibTaTaM
MPOBeIEHHOT0 HaOJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

e T[IPOTHO3MPOBaTh BO3MOKHOe pa3BUTHE TIpollecca, a TaKXKe BBbIJBUTATh
TIPe/ITI0/I0’KEHHSI O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

e BBIABJATH AedHUIUTHl WHGOPMAIMH, AaHHBIX, HEOOXOJUMBIX AJI OTBETa
Ha BOIIPOC U /ISl PellieHus 3a/iau;

o BbiOMpaTh HMHGOpPMALMIO U3  WCTOUYHUKOB  pa3/IMUHbIX  THUIIOB,
aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTh U WHTEPHPeTUPOBaTh UH(POPMALUIO
Pa3IMUHBIX BUOB U (hOPM TIpe/[CTaB/IeHUST;

e CTPYKTYPUpPOBaTh MH(OPMaAILUIO, MPEe/CTaB/ISATh €€ B pa3/IMUHbIX (opMax,
WJUTFOCTPUPOBATh Ipaduuecky;

e OLEHUBATb HaZlE>KHOCTb uHbopMaLn 1o CaMOCTOSTE/TbHO
chopMyTMPOBaHHBIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom

C(POPMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 00YUarOUjUXCH.



O01eHue:

BOCIIDUHMMAaTb W  (OPMYy/JHUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMM U 11e/1IMU 0011]eHHsT; SICHO, TOUHO, FPAMOTHO BbIpa)KaTb CBOIO
TOYKY 3D€HHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, [laBaTh MOSCHEHUS 10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBaTh MOTyUeHHbIM pe3yJ/bTar;

B X0/ie 00CY>KZieHUsI 3a/laBaTh BOTIPOCHI M0 CYI[eCTBY 00CYK/1aeMoii TeMbl,
npo6sieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/IeH, HalleJleHHbIe Ha MOMCK
pelleHusl; COMOCTaB/ASTh CBOU CYXKIEHUS C CYXXIEHUSIMHA [PYyTHUX
YUaCTHUKOB JMajiora, 0OHapy>KUBaTh pa3uuue U CXOZCTBO TO3UWIUH; B
KOppeKTHOU popMe (hopMy/IMpoBaTh pa3HOTIaCcUsi, CBOU BO3PaKeHHSsI;
Mpe/CTaB/aATb  pe3yJibTaTbl  pelleHds  3a7aud,  SKCIEepUMeHTa,
WCC/IeIOBaHUs],  TIPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (hopmar
BBICTYTIJIEHUs C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTeH ayJUTOPHH.

CoTpyaHHUYeCTBO:

3)

MOHMMAaTb W WCIO/Jb30BaTh  IPEUMYI[eCTBA  KOMAHJHOM U
WHAVBHU/IyabHOM pabOThI MPH pellleHUH yueOHbIX 3a/jau; MPUHUMATh L1e/Tb
COBMECTHOH [IeATeNIbHOCTH, IUIAHUPOBAaTh OpraHW3aljii0 COBMECTHOM
paboThI, pacripesiesisiTb BUIbI paboT, 10roBaprBaThCs, 00CY>KJaTh TTPOLIeCC
Y pe3ysbTaT paboThl; 0000611]aTh MHEHUST HECKOJIBKUX JTHO/Iel;
yuaCTBOBATh B TPYIMIOBLIX (hopMax paboThI (06Cy»KjeHusI, 00MeH MHEeHUH,
«MO3TOBBIE IITYPMbl» W WHbIE); BBIMOJHATH CBOIO YacTh pabOThl U
KOOD/IMHUPOBaTh CBOU [I€HCTBUS C [ADYTUMHM WieHAMU KOMaH/bI;
OlLIeHMBAaTh KaueCTBO CBOEro BK/aZia B OOLIUIH TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBAaHHBIM YUaCTHUKAMU B3aUMO/I€HCTBUSI.

YHugepcanbHble  pezyassmueHble  Oelicmeusi,  obecneuugarom

¢hopmuposaHue cMbIC108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
Camoopranusanus:

COCTABJISATH TI/IaH, a/ITOPUTM pellieHUs 3a/jlau, BBIOMpaTh CI1I0co0 peleHus
C YYETOM UMEIOIIHUXCSI PeCYyPCOB U COOCTBEHHBIX BO3MOXKHOCTeH,
apryMeHTHUPOBaTh U KOPPEKTHPOBAaTh BAPUAHTHI PEIIeHU C YYETOM HOBOM
VH(}OpMaLuu.

CaMOKOHTPO/Ib:

B/a/ieTh HaBbIKaMW T[I0O3HaBaTeNbHOW pedieKCMd Kak  O0CO3HaHUS
COBepIlIaeMbIX JeHCTBUNM U MBICIUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BAa/leTb CrocobamMu  CaMOTMpPOBEPKH, CaMOKOHTPOJISi —Tipoljecca u
pe3y/bTaTa pellieHuss MaTeMaTHUeCKOM 3afiauu;

Tpe/IBUZIeTb TPYJHOCTU, KOTOpble MOTYT BO3HUKHYTh TIPU pellleHHu!
3a/laud, BHOCUTb KODPEKTUBBI B /[esiTelbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBCTB, JaHHBIX, HalJIeHHBIX OIIMOOK, BBISB/IEHHBIX TPYAHOCTEM;



e OI[eHMBaTh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI [JOCTWKEHUS WIN HeJOCTHW)KeHUsl pe3y/bTaTOB [esaTe/lbHOCTH,
HaXO/IUTh OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI

K KoHIly 00yueHHs O0yUaOIIMHCA TOJTYYUT C/eAYHI[He TMpeJMeTHbIe
pe3y/1bTaThbl:

OrneprpoBaTh MOHATUSIMU: TOUYKA, MpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBbI CTePEOMETPUU U CJIe[JCTBUS U3 HUX TIPU pellleHur
reoMeTpuyecKrx 3ajau.

OnepupoBaTh NOHATUSMU: Tlapajie/IbHOCTh U TIePIeHNKYISIPHOCTD TPSIMbIX
Y TIJTIOCKOCTEH.

KnaccuduimpoBaTte B3aMMHOe pacroJio)KeHWe TIPSIMbIX M TJIOCKOCTeM B
TIPOCTPaHCTBE.

OnepupoBaTh TOHSATHSMU: [BYTPAHHBIA yTOJ, TPaHW JABYTPAaHHOrO VTJIa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM yTro/ ABYTPAHHOTO YIJIa; I'pajlyCHas Mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh TOHATUSIMA: MHOTOIDAHHUK, BBIMYK/IbIM W  HEBBITYKJIbIU
MHOTOT'PaHHUK, 3/IeMeHTbI MHOTOTPaHHUKaA, MPaBU/IbHbIN MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHbIE BH/Ibl MHOTOTDAaHHUKOB (MMpaMu/ia; TMpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuriesi, Ky0).

KnaccuduimpoBaTh ~ MHOTOTPAaHHUWKH,  BbIOMpass ~ OCHOBaHUWS  AJis
Knaccudukaiuy (BbIMIYK/ble U HEBBIMYyK/ble MHOTOTPAaHHUKH; TIpaBU/IbHBIE
MHOTOI'PaHHUKU; TIPSIMble Y HaK/IOHHBIE TIPU3MbI, TlapaJliefenure/ibl).

OnepupoBaTh MOHSATUSMU: CeKYIllasi JIOCKOCTh, CeueHre MHOTOI'PaHHUKOB.

OOBACHATH TIPUHLIMIIBI IOCTPOEHUS CEUeHUM, UCII0/Ib3Ysl MeTO/] CJIefIOB.

CTpouTh CeueHWs] MHOTOIPAaHHUKOB METO/JOM  CJie[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE YepPTeXKW K3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKY, CHU3Y.

Pemath 3a7iaur Ha HaxoO)K7eHWe reoMeTpUYeCKUX BeJIMUMH 10 obpasiiaM Uin
arOpUTMaM, TpPHUMEHsISI W3BEeCTHble aHaJUTHUYeCKHe MeTOZbl TPy pelleHUH
CTaHJAapPTHBIX MaTeMaTUUeCKUX 3a/lau Ha BbIUKMC/IEHUE PACCTOSIHUM MEXy ABYMs
TOUKaMH, OT TOYKM [0 TIpSIMOM, OT TOYKHM [0 T[UJIOCKOCTH, MEXIY
CKpeIUBaIOLMHUCS MPSIMbIMHU.

PermaTh 3a/lauM Ha HaXOXK/leHUe TeOMeTPUUeCKHX BeJTMUMH 1o o0pasiiaM Win
a/fOpUTMaM, TIpUMEHsISI M3BeCTHble aHa/JUTUUeCcKhe MeTO/bl TPy pellleHUU
CTaHAAPTHBIX MaTeMaTUUeCKMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy



CKPeIl[MBAOI[UMUCS  TIPSIMBIMH, MEXIy TIPIMOM U  TIJIOCKOCTBIO, MEXIy
TIJIOCKOCTSIMH, [IBYTPaHHbBIX YIJIOB.

Bbruncisate 00bEMBI 1 TIJIOIAZM TTOBEPXHOCTEM MHOTOIPAaHHUKOB (TIpH3Ma,
nipamMuzia) C TpuMeHeHHMeM (GOpPMYJ/; BBIUMC/ISTH COOTHOIIEHUS MEXy
TIJIOIIAIIMU TIOBepXHOCTeH, 00béMaMu 1OI00HBIX MHOTOTDaHHUKOB.

OneprpoBaTh TOHATUSIMU: CHUMMETpPHSI B TPOCTPAHCTBe; I[€HTP, OCb W
TIJIOCKOCTb CUMMETPHU; 1IEHTP, 0Ch U TIJIOCKOCTb CUMMETPUU (DUTYPHI.

V3Briekatb, TpeoOpa30BbIBaTh W WHTEPIPETHUPOBATh WHGMOOPMAIMI0 O
TIPOCTPAHCTBEHHBIX reOMeTPUUeCKUX (pUrypax, mpeCcTaB/JeHHYI0 Ha uepTekax W
PUCYHKax.

[IpumeHsITb TeoMeTpuueckue (aKThl [AJid PpellleHus CTepeoMeTpPUUeCKuX
3ajjay, MpeAroarawluX HeCKOJIbKO IaroB pelleHus, eC/Iu yC/I0BUSI IPUMeHeHMUs]
3a/laHbl B sIBHOU (hopMme.

[IpuMeHSATb TIpOCTeMIlIe TIpOrpaMMHbIe  CpeJCTBA M 3JIeKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMbI TIPH PellleHnH CTePeoMeTPUUeCcKHX 3a/ad.

[TpuBOAUTHL TIpUMeEpPbl MaTeMaTHUeCKHWX 3aKOHOMEpPHOCTel B TpUpojie U
)KWU3HU, pacrio3HaBaTh MPOSiB/ieHUE 3aKOHOB reOMeTpHH B UCKYCCTBe.

[TpuMeHSATb TI0/lyYeHHble 3HAHWS Ha TIPAKTHKe: aHa/JM3UpPOBaTh peasbHble
CUTyallud ¥ TIPUMEHSTh U3yueHHble TIOHATUS B TIpollecce TIOMCKA PpellleHus
MaTeMaTHueCcKd COpMy/nIMpoBaHHOW Tpob/IeMbl, MO/e/IMPOBaTh peasibHbie
CUTyal[id Ha $3bIKe T'eOMeTPHM, WCC/IefloBaTh ITIOCTPOeHHbIe MOJenu C
WCTI0/Tb30BaHNEM reOMeTpHUUeCcKUX TOHITUM U TeopeM, arrapaTta aare0pbl; peliaTh
MpakTUUeCKue 3a/jJauu, CBs3aHHbIe C HaX0XKJeHeM reOMeTPUUeCKHUX BeJTMUMH.

OmnepupoBaTh TMOHATUSMU: IL[WIMHAPUUECKasi TIOBEPXHOCTb, 0Opa3yrolue
L[WIAHIPDUUECKOW  TIOBEPXHOCTW;  IIWIMHADP;  KOHWYeCKas  ITOBEPXHOCTH,
oOpa3ymoile KOHUUeCKOl TTIOBepXHOCTH, KOHYC; cepryecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUHAP, KOHYC, cdepa U 11ap).

OOGBsICHITD CTIOCOOBI TTOJTyUeHUs TeJl BPALL[eHMUsl.

KrnaccuduimpoBath B3auMHOe pacriosioykeHre chepbl U MJI0CKOCTH.

OneprpoBaTh MOHATUSIMU: 111aDOBOM CErMeHT, OCHOBaHWe CerMeHTa, BhICOTa
CerMeHTa; 111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbruucisite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUUYeCKHX Tesl C IpuMeHeHreM (Hhopmyii.

OnepupoBaTh TIOHSATHUSIMA: MHOTOTDAaHHMWK, BIMCAHHbIK B cdepy U
OTMHWCaHHBbIA OKOJI0 cdepbl; cdepa, BNMCAHHAsE B MHOTOTPDAaHHUK WK TeJjio
BpallieHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIY TIOL[aAsiIMU TIOBEPXHOCTeN U 0O0bEéMaMu
MO/I00HBIX Te.



M306paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATh (BIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Y; CTPOUTH C€UEeHHs Te/T BpaIlleHusl.

V3BriekaTtb, HWHTEPIPETUPOBaTh U IpeoOpa3oBbiBaTh WHGOPMALMI0 O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (pUrypax, mpeCcTaB/JeHHYI0 Ha uepTe)kax W
PUCYHKaXx.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BbITIOSTHATE  [IEMCTBUS  CIOKEHWsI BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBONMCTBaMHU OHK 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO Tapasienernureza.

OrnepupoBaTh MOHATUSIMU: J]eKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/ly/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAThl BEKTOpa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJUTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTopa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKiafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaMm.

3aJjaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/MHaT.

[TpumeHsITb TeoMeTpuueckue (aKThl [Jis pellleHuss CTepeoMeTpPUUecKuX
3a/]a4, MpeATIo/ararwiuX HeCKOJIbKO I1ar0B pelleHus, eC/Ti yCJIOBHUS TIPUMeHeHMUs]
3a/laHbl B IBHOU (hopMe.

PemiaTh mpocTeliie reoMeTpuueckue 3aZilaud Ha TIpUMeHeHue BeKTOPHO-
KOOPAUHATHOTO MeTO/a.

Pemath 3afjaud Ha [0OKa3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM U
HaxXOoXK/leHre TeOMeTPUUeCKHUX BeJIMUKH 110 00pasijaM Wid aAropuTtMaM, TIpUMeHsIs
W3BeCTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TPU PellieHnH CTepeoMeTPUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe U
YKWU3HM, pacrio3HaBaTh MPOSIB/ieHHe 3aKOHOB I'eOMeTPHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUSI Ha ITIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOLlecCe TIOMCKA peIleHuUs
MaTemMaThueCckKd CGOpMyJMPOBaHHON MpobsemMbl, MO/|e/TMPOBaTh peasibHbIe
CUTyalluM Ha sA3bIKe T'eOMeTpUH, WCC/Ie[OBaTh IIOCTPOEHHbIE MOZEU C
HCTI0/Tb30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariapaTa aareopbl; peliaTh
TpaKTHUYeCKHe 3a/lauu, CBsI3aHHbIe C HAaX0XKJeHUeM reOMeTpPUUYeCKHX BeJTUUKH.



COJEPXAHUE YYEBHOI'O KYPCA

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBeE

OcCHOBHBIE  TIOHATUSL ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCT,
npocTpaHcTBO. [loHsATHe 00 akKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTpHH:
AKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHOe pacriosiokeHue TMPSIMbBIX B MPOCTPAHCTBE: IepeceKaroluecs,
rnapajuviesibHble Y CKpeljuBaroluieca mnpsmble. [lapaiiesibHOCTH TIPAMBIX U
IUIOCKOCTeM B MPOCTPAaHCTBE: TMapasieibHble TIpsSIMble B MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MPSMBIX; IMapasijie/lbHOCTh TIPSMOM U TUIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMHK; YrOJ MeXKAy TIPpAMBIMU B TIPOCTPaHCTBe.
ITapannenbHOCTB TIJIOCKOCTEN: Trapasijie/ibHble IIJIOCKOCTY; CBOMCTBA
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiillivie TpOCTpaHCTBeHHble (PUTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesenuries; MoCTpoOeHre CeUeHUH.

[TeprieHAVKYISIPHOCTh MPSIMOUW U TVIOCKOCTU: TIePHEeHAUKYJISIPHbIe TIpsIMble B
IPOCTPAHCTBe, IMpsiMble Mapasijie/ibHble U IeprneHAuKY/IspHble K IIJIOCKOCTH,
MpU3HAK NEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOU
TIepIIeHUKY/IIPHOW TUVIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
TJIOCKOCTBIO;  ABYTPaHHbIA  yroJ, JIMHEMHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp U HAK/IOHHbIE: PACCTOSIHUE OT TOYKU [0 IJIOCKOCTU, PacCTOsTHHE
OT TIpIMOM [0  TIJIOCKOCTH,  TIpOeKUMsi  (Gurypel Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TMEePHeHJUKYJSPHOCTA  [IBYX
r10cKocTel. TeopeMa 0 TPEX nepreHIuKYJ/Ispax.

MHororpaHHuUKH

[ToHsaTre MHOrOrpaHHMKa, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBITYK/IbIe
VI HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrospHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TMPHU3MBbI; MpsMasi U HaK/JIOHHas TIPU3Mbl; O0KOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiesienivne/; U ero CBOMcCTBa. [lupamuja: n-yronpbHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTMPAMU/IbI; TIpaBU/IbHAs U
yCceuéHHass mNMpaMuja. OJJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPaHHUKU: TIOHATUE TPaBUIBHOIO MHOIOrpaHHWKA; IpaBUJibHasg MpyU3Ma U
NpaBWIbHasl THMpaMW/la; NpaBW/IbHAs TpPeyrojibHasi MUpaMUAa W TPAaBUJIbHBIN
TeTpasAp; KyO. IlpeacraBieHWe O TIpaBWIbHBIX MHOTOTPAaHHUKAX: OKTay/p,
fofekasap v ukocasap. CeueHus MpU3Mbl U TTMPaAMU/IbL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEBbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMeHTbl CHMMETPUU B  [MpaMHUZAX, [apasulesenuriesax,
IpaBU/IbHBIX MHOTOIDAHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péDOpa, JAuWaroHaid, YrJIblL
[Tnomjager OOKOBOM TTOBEPXHOCTH MW TIOJIHOM TIOBEPXHOCTH TPSMOM ITPU3MBI,
MJIOIIa/Ilb OCHOBaHWM, TeopeMa O OOKOBOM TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OOKOBOW TOBEPXHOCTU U TIOBEPXHOCTH TPABWIbHOW MHUPaMU/IBI,
TeopemMa O TIUIOMA[AW YyceuéHHOW mupamuabl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBL.

[Tomobubie Tena B mpocTpaHcTBe. (COOTHOLLEHUSI MeXAY TUIOLIaJsiMU
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

Tena BpalueHust

Ly prueckast TIOBEPXHOCTb, oOpa3syroiiye L[UTUHPUUECKOM
MOBEPXHOCTH, OCh LWIMHIPDUUECKOW TOBepXHOCTU. LIWnuHAp: OCHOBaHUS W
OokoBasi TIOBepXHOCTb, oOpa3yrolljasi ¥ 0Cb; IUIOLAAb OOKOBOW U TIOHOM
TIOBEPXHOCTH.

Konuueckasi moBepxHOCTh, 00pa3yroillie KOHUYeCKOW MOBEPXHOCTU, OCh U
BeplliMHAa KOHUYeCKOW MoBepXHOCTU. KoHyC: 0CHOBaHMe 1 BepiliMHa, 0O6pa3ytolas
M OCh; IUIOU[Alb OOKOBOW U TIOJIHOM TIOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3yroiiye ¥ BbICOTa; OCHOBAHUS 1 OOKOBast TIOBEPXHOCTb.

Cdepa u 1map: LeHTp, paguyc, AuaMeTp; IUIONIa/ib TOBEPXHOCTH C(epsbl.
B3aumHoe pacriosioxkeHre cdepbl U TIJIOCKOCTH; KacaTesibHasi T/IOCKOCTb K cdepe;
T/I01a/lb C(hephl.

V306pakeHue Tes BpalljeHUs Ha TJIOCKOCTH. Pa3BépTKa LIUIMH/Ipa ¥ KOHYCa.

KomOuHauy Ten  BpallleHMss UM MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMUCAHHBIA OKOJI0 cdepsl; cdepa, BMNMCAHHAasE B MHOTOIDAaHHUWK, WU TeJjo
BpallleHHsl.

[TonsiTrie 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tesl. Teopema 06 06BEMe
MIPSIMOYTOJILHOTO  Tapasiiesieniuriefia U ciefqcTBusi U3 Heé. OOBEM LMIMH/PA,
KoHyca. O6béM 111apa U 1ioiab chephi.

[Tomobubie Tema B TmpocTpaHcTBe. COOTHOIIEHUST MEXKAY TUIOMIAJsIMHU
TIOBepXHOCTeH, 00béMaMu TI0/JOOHBIX TeJl.

Ceuenuss TwivMHApa (Tapa/yie/lbHO W TIEPIIeHAMKY/ISPHO OCH), CeueHUs
KOHyca (rapasisie/ibHOe OCHOBaHUIO U TMPOXOJsiljee yepe3 BepLIMHY), CeUYeHUs
1iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAaHCTBE

BekTop Ha 1my1ockocTy U B ripocTpaHcTBe. Cio)KeHre U BbIUMTaHHe BEKTOPOB.
YMHOKeHHe BeKTopa Ha urc/o. Pa3nokeHue BeKTOpa M0 TPEM HeKOMIJIaHapHbIM
BekTOpaM. IlpaBuio mapannenenunesna. PelieHuve 3ajady, CBsI3aHHBIX C
NpUMeHeHreM TIpaBu/  AeUCTBUM C BeKTopamu. [IpsiMOyrosibHasi —crcTeMa
KOOpAWHAT B mMpocTpaHCTBe. KoopauHaTel BekTopa. IIpocTeiiiive 3ajauv B
KOOpAMHATax. YToj Mexjy BekTopamu. CKassipHOe TMpOM3BejileHHe BEeKTOPOB.



BbluniciieHre yrioB MeXXly TPSIMbIMU U TJIOCKOCTSIMUA. KoOpAUHATHO-BEKTOPHBIM
MeTO/] TP pellieHNH TeOMeTPUYeCKHX 3aJad.






TEMATHUYECKOE IVNTAHNPOBAHUE

10 KJIACC
o Ko/mmuecTBo yacos D/IeKTPOHHbIE
11/- HaunmveHoBaHMe pa3/ie/ioB U TeM Kontpo | ITlpakTuu (udposBbie)
0 NporpamMMsbI Bcero | 1bHBIE eCKHe oOpa3oBare/IbHbIE
padoTel | paboTbl | Pecypchl
1 BBezienue B cTepeoMeTpuIO 10 2
[IpsiMble U IJIOCKOCTH B
2 ripocrpaHcTse. [lapasiensHOCT 12 1 1
MPSIMBIX U MJIOCKOCTeN
3 HepneH,quynﬂpHOCTb MPSIMBIX U 1 3
TJIOCKOCTeN
4 Yrbl Mexy IpSIMbIMU U 10 1 1
TJIOCKOCTSIMA
MHororpaHHUKH 11 1 2
OO6BEMBI MHOTOTPAaHHUKOB 9 1 1
. IToBTOpEHMe: ceueHUs], paCCTOSTHUS U 4 1
yTJIbI
OBHIEE KOJIMYECTBO YACOB I10 68 c 10
[MTPOT'PAMME
11 K/TACC
Ko/muecTBo yacos O/1eKTpOHHBbIE
Ne | HaumeHoBaHue pa3je/ioB U TeM Koutpo |Ilpaktu | (uudposbie)
n/n | NporpamMMsl Bcero | 1bHBIE yeckue | o0Opa3oBaTe/bHBIE
padoTel | paboThl | Pecypchbl
Tena Bpaienus 12
2 OOBEMBI Ten 5 1
3 BekTopb! 1 KOOp/IMHATEI B 10 1
MPOCTPaHCTBe
4 [ToBTOpEHME, 0606LueH1:1e, 7 1
cucCTeMaTH3alys 3HaHUU
OBHIEE KO/IMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME




IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC

Ne
ypoKa
no
TEeMe

Ne

YPOKa
3a ro/j

Tema ypoka

Jara nmo | JlaTa mo

IJIaHY

(pakry

I[Ipumeuanue

Paspen 1. Beejenue B crepeoMeTpuio

-10u

OCHOBHbIE TIOHSITUSI CTePeOMeTPUH:
TOUYKa, MpsiMasi, TVI0CKOCTh,
npocrpaHcTso. [IpaBuia
n300pa’keHus Ha pUCYHKaXx:
1300pakeHUs TIJI0CKOCTeH,
rapasiie/ibHbIX TIPSIMbIX (OTPE3KOB),
cepeJVHbI OTpe3Ka

05.09

[MoHsATHS: TIepeceKaroLuecs
TIJIOCKOCTH, TiepeceKaroIrecs nmpsimast
U TJTIOCKOCTD

07.09

[MoHsATHS: TIepeceKaroLuecs
TIJIOCKOCTH, TiepeceKaroIecs mpsimast
Y TJIOCKOCTD

12.09

3HaKOMCTBO C MHOTOIpaHHUKaMH,
n300pa’keHrie MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha TPOEKLIMOHHBIX
yepTexax

14.09

HauanbHble cBefieHus 0 Kybe 1
nvpamu/ie, UX pa3BEPTKU U MOJIEJTH.
CeueHUsi MHOTOIPaHHUKOB

19.09

HauanbHble cBefieHus 0 Kybe 1
nvpamu/ie, X pa3BEPTKU U MOJIEJTH.
CeueHnust MHOrOrpaHHUKOB. CP

21.09

ITousTre 06 aKkCUOMAaTUYEeCKOM
MIOCTPOEHHWU CTEPEOMETPHH: AKCHOMBbI
CTepeoOMETPHH U CJIeZICTBUS U3 HUX

26.09

ITousTre 06 aKCUOMAaTUYEeCKOM
MIOCTPOEHHUU CTEPEOMETPHH: AKCHOMBbI
CTepeoOMETPHH U CJIeZICTBUS U3 HUX

28.09

ITousTre 06 aKkCUOMAaTUYEeCKOM
MIOCTPOEHHH CTEPEOMETPHH: AKCHOMBI
CTepeoOMEeTPHH U CJIeZICTBUS U3 HUX

03.10

10 10

ITousTre 06 aKCUOMAaTUYEeCKOM
MIOCTPOEHHWU CTEPEOMETPHH: AKCHOMBI

05.10




CTepeoMeTpHH U C/Ie/ICTBUS U3 HUX.
CP

Paspen 2. IIpsiMble ¥ IVIOCKOCTH B IIpocTpadcTBe. Ilapanie/lbHOCTb NPAMBIX U 11

JIOCKOCTeH - 124

11

1

B3avMHoe pacriosiokeHue MpsIMbIX B
NIPOCTPAHCTBe: NlepeceKaroIyecs,
Tnapasule/ibHble ¥ CKpellMBaroLecs
npsiMble

10.10

12

Hapaﬂfle}IbHOCTb MpAMBIX U
IVIOCKOCTEMH B TPpOCTPaHCTBE!
MapaJ/ijiejibHbIE MPpAMbIE B
IMPOCTPAHCTBE; IMapa/l/iIeJIbHOCTb TpéX
MpAMBIX

12.10

13

[TapannensHOCTDb NPSIMBIX U
IJIOCKOCTEH B NPOCTPaHCTBe:
[TapannenbHOCTH NPSIMOU U
IJIOCKOCTH

17.10

14

YTbl C COHATNpaB/IeHHBIMU
CTOpPOHAMU

19.10

15

Yron Mexay npsiMbIMU B
MIPOCTPaHCTBe

24.10

16

Yron mexzay npsMeIMU B
npoctpaHcte. CP

26.10

17

Hapa]'IJ'IEJ'IbHOCTL TVIOCKOCTEI:
MapaJsijiesibHbI€ MJIOCKOCTH

07.11

18

CaoricTBa napasienbHbIX IJIOCKOCTeHN

09.11

19

[Tpocretime NpocTpaHCTBEHHBIE
¢burypsl Ha MJIOCKOCTU: TeTPa3/p,
Ky0, napasenenurmes

14.11

20

10

[TocTpoeHue ceueHuii

16.11

21

11

[TocTpoeHue ceueHuii

21.11

22

12

KontposnbHast pabora 1o Teme
"[IpsiMble U TIJIOCKOCTH B
ripoctpaHcTBe. [lapasiensHOCTb
TMPSIMBIX U TIJIOCKOCTel"

23.11

Pa3pen 3. [leprieHAUKY/ISIPHOCTD MPAMBIX M IVIOCKOCTe# - 124

23

[TeprnieH Ky ASIPHOCTD MPSIMOU U
TMJIOCKOCTH: TIepIeHAUKY/ISpHbIe

28.11




MnpsAMbIe€ B IIPOCTPaHCTBE

24

HPHMLIE Mapa/iiejibHbIEe U
neprneHguKyJ/sdipHbIe K ITJIOCKOCTH

30.11

25

[Ipsimble napasuiesbHble U
TrepreHAuKYyIsapHble K I1710CKocTu. CP

05.12

26

[Tpu3Hak neprneHuKy/IIpHOCTH
MIPSIMOM Y TJIOCKOCTH

07.12

27

[Tpu3Hak neprneH UKyIIpHOCTH
NPSIMOM Y TJIOCKOCTH

12.12

28

Teopema o npssMon
NepreHVKYy/IIpPHOU IIJIOCKOCTH

14.12

29

Teopema o0 npssmMon
NepreHVKYy/ISIPHOU IIJIOCKOCTH

19.12

30

Teopema o npssMon
nepreHuKyIsapHoU rockoctu. CP

21.12

31

[TeprieHAVKY ISP ¥ HaK/IOHHBIE:
paccTosiHKe OT TOUKHU [I0 TJIOCKOCTH,
paccTosiHue OT MPSIMOM /10 MJIOCKOCTH

26.12

32

10

[TeprieHAVKY ISP ¥ HAaK/IOHHBIE:
paccTosiHKe OT TOUKHU [I0 TJIOCKOCTH,
paccTosiHue OT MPSIMOM /10 MJIOCKOCTH

28.12

33

11

[TeprieHAVKY ISP ¥ HaK/IOHHBIE:
paccTosiHKe OT TOUKHU JI0 TJIOCKOCTH,
paccTosiHue OT MPSIMOM /10 MJIOCKOCTH

09.01

34

12

[TeprieBVIKy/ISIp 1 HAK/TIOHHBIE:
paccTosiHue OT TOYKH /10 TUIOCKOCTH,
paccTosiHue OT NpsSIMOM 10
riockoctu. CP

11.01

Pazpen 4. Yriabl MeXxay NpAMBIMH M IJIOCKOCTAMH - 104

35

YT/l B IPOCTPAHCTBE: YOI MEXAY
MPSIMOM Y TJIOCKOCTBIO

16.01

36

[IByrpaHHbIl YroJi, JIMHeNHbIA yroJl
JByTPaHHOrO yrja

18.01

37

JIByrpaHHbIl YroJi, JIMHeNHbIA yroJl
JBYTPaHHOrO yrja

23.01

38

[TeprieHAMKYISIPHOCTD TJIOCKOCTEM:
MPU3HAK MepreH/IUKY/ISIPHOCTH IBYX
IJIOCKOCTeH

25.01

39

[TeprieBJMKYIIPHOCTD MJIOCKOCTEM:

30.01




TPU3HAK MepreHAUKY/ISIPHOCTH IBYX
IJIOCKOCTeH

40

[TeprieHJUKYASIPHOCTD TI/IOCKOCTEM:
TIpU3HaK TeprieHJUKYISIPHOCTU ABYX
IIockocteii. CP

01.02

41

Teopema o0 Tpéx nepreHAUKYJ/IsIpax

06.02

42

Teopema 0 Tpéx nepreHAUKYJ/IsIpax

08.02

43

Teopema o0 Tpéx neprieHAUKYJIsipax

13.02

44

10

KonTponbHast paboTa 1o Temam
"[lepnieHVIKYJ/IIPHOCTb NIPSIMBIX U
niockocTeil" 1 "YTIIbl MeXay
MPSAMBIMU U TIJIOCKOCTAMU"

15.02

Paspen 5. MHororpanHuku - 11y

45

IToHsATHE MHOTrOrpaHHUKA, OCHOBHbIE
3/1eMeHTbl MHOTOIPaHHUKA,
BBIIYKJ/IbIe ¥ HEBbITYK/Ible
MHOT'OTPaHHUKH; pa3BépTKa
MHOI'OTpaHHUKA

20.02

46

[Tpu3ma: n-yrosibHasi Iipu3Ma; rpaHu
Y OCHOBaHUs1 MPU3MBbI; TIpsIMasi U
HaKJIOHHasi TIPU3MbI; OOKOBast 1
T10JIHasl TOBEPXHOCTb NPHU3MBbI

22.02

47

[Napannenenumnes, NpsiMOyTroJIbHbIN
rapasiiesienunes; ¥ ero CBOKWCTBa

27.02

48

[Tvpamuga: n-yrosbHas nupamMuza,
I'PaHy ¥ OCHOBaHKeE MUPaMU/Ibl;
OoKOBasi 1 TIO/THas! IOBEPXHOCTh
NYpaMU/ibl; IpaBU/IbHAsA U yCeuéHHast
nvpamuga. CP

29.02

49

[IpaBuibHBIE MHOTOIPaHHUKU:
TIOHATHE NTPaBUILHOTO
MHOTrOTpaHHMKA; NpaBU/IbHAas Mpr3Ma
Yl IpaBWIbHAs MUpaMuU/a;
NpaBWIbHasl TPeyrosbHas Nupamuzia
Y TIPaBUJIbHBIN TeTpasp; Kyo

05.03

50

[TpencraByieHre 0 TPaBUIBHBIX
MHOTOTpaHHHMKAX: OKTas/ip,
JI0JIeKasIp ¥ MKOCadIp.

07.03




CuMMeTpuUs B MPOCTPAHCTBeE:
CUMMETPHS1 OTHOCUTE/ILHO TOUKH,
MPSIMOM, TVIOCKOCTU. DJIEMEHTBI

12.03

51 7

CMMMETPUU B MUpaMU/ax,

napa’siiesienumnesiax, MpaBUIbHBIX

MHOTOTpaHHHUKaX

Boluncnenue s51eMeHTOB 14.03
52 8 MHOT'OTPaHHUKOB: PE0pa, [uaroHasu,

yribl. CP

[Tnorasb 60KOBOM TTOBEPXHOCTH U 19.03

TOJTHOM TTIOBEPXHOCTH TIPSIMO#A
53 9 TIPU3MBbl, TIJIOIa/lb OCHOBAHUM,

TeopeMa 0 HOKOBOI TTOBEPXHOCTH

TIPSIMOM TIPU3MBI

ITnoiraib 60KOBOM TTOBEPXHOCTH U 21.03

TOBEPXHOCTH TIPaBUIbHOM
54 10 NYpaMU/ibl, TeEOpeMa O IIoLIaan

OOKOBOI1 TOBEPXHOCTH YCEUEHHOMN

MMPaMU/IbI
- 11 KonTponbHasi paboTa 1o Teme 02.04

"MHOrorpaHHUKH"

Pa3pesn 6. O0béMBI MHOTOTPAaHHHUKOB - 99

56 1 [TousTHE 06 06BEME 04.04
57 2 O06BéM nUpaMuzbl 09.04
58 3 O06BéM UpaMuzibl 11.04
59 4 OO6BEM MPaMU/IbI 16.04
60 5 O61bém nupamuzipl. CP 18.04
61 6 OO61BéM npu3Mbl 23.04
62 7 OO61BEM Mpu3Mbl 25.04
63 8 OOBEM TTPU3MBI 02.05

KonHTponbHasi paboTa 1o Teme 07.05
64 9

"O06BEMBI MHOI'OTPAHHUKOB"

Paspgen 7. IloBTOpeHue: ceyeHUsl, PACCTOSTHUA U YIJIbI - 44




65

[ToBTOpeHue, 06001eHNEe
CHUCTEMATHU3ALUsI 3HAHUH.
[TocTpoeHue ceueHuii B
MHOTOTDaHHHKe

14.05

66

[ToBTOpEHUe, 060011IeHKE
CHCTeMaTH3aLys 3HaHUH.
BerunicsieHre pacCTOSIHUN: MEXIY
JBYMsI TOUKaMU, OT TOUKH J10
TIPSIMOM, OT TOYKH /[0 TUIOCKOCTH,
MeXK/y CKpeLMBaroI{UMHUCS
TIPSIMBIMH

16.05

67

WToroBasi KOHTpoJibHast paboTa

21.05

68

[ToBTOpeHMe, 06001eHIe
CHUCTeMaTH3aI[1s 3HAHUM.
BoruniciieHue yrioB: Mexay
CKpelLMBaIILIMMHUCS TIPSIMbIMH,
MeJKy MPSIMOM U TIJIOCKOCTBIO,
[IByTPaHHbIX YIJIOB, YIJIOB MEXY
TIJIOCKOCTSIMU

23.05




YUYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» MaTeMaTHKa: ajire6pa U Hayajla MaTeMaTUYeCKOro aHa/iu3a, reoMeTpHsl.
I'eomeTpus, 10-11 knaccel/ Atanacsad JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AKiroHepHoe 0611jecTBo «M3aaTenbcTBO «ITpocBelieHyex»

METOJNYECKUE MATEPUAJIbI IVJIS1 YUUTEJIA
» MaTeMaTuKa: aire6pa U Hayajia MaTeMaTUYeCKOro aHa/inu3a, reoMeTpHsl.
I'eometpus, 10-11 knaccel/ AtanacsiH JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuyoHepHoe 0011jecTBO «M3maTenbcTBO «IIpocBelijeHre»

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCHBI CETA
NMHTEPHET
1. www. edu - "Poccutickoe o6pa3oBaHue” denepasbHbIid
noptas. http://www.school.edu.ru/
2. www.school.edu - "Poccuiickuii o61ieo0pa3oBartenbHbIN opTan'.
3. www.school-collection.edu.ru/ Egunast konnekius udpoBbIxX
oOpa3oBaTe/ibHbIX PeCypCcoOB
4. lIndposbie obpa3oBaTebHbIe peCypchl U3 EAuHONM KoJneKyuu
LIOP http://school-collection.edu.ru/

6. OTKpeITHIM OaHK EI'D : http://mathege.ru/or/ege/



