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INOACHUTEJ/IbHAS 3ATINCKA

Pabouasi mporpaMMa cocTaBlieHa Ha OcCHOBe @ejepasbHOTO TOCYAApPCTBEHHOTO
oOpa3oBaTe/lbHOTO CTaHAapTa C YyueToM KOHLeNuU MaTemMaThUueckoro oOpa3oBaHUsI W
OpPUEHTHPOBAaH Ha TpeOoBaHWsS K pe3ysbTaTaM o0Opa3oBaHusi, cofepKauumcs B IIpumepHoii
OCHOBHOUM 00pa3oBaTe/ibHOM TporpaMMe OCHOBHOTrO oO6iiero ob6pa3oBaHusi. B HEM Takxke
YUMTBIBAIOTCSL [OMUHUPYIOLME HZJed U mojoxkeHus Ilporpammbl pasBuTUsi U ()OPMHPOBaHUS
YHUBEPCAlbHBIX y4eOHBIX JeWCTBUM Jyii OCHOBHOro oOmiero o0pa3oBaHHs, KOTOpbIe
obecrieunBaroT (OPMHPOBAHWE DPOCCHMCKOW TPa)KJAHCKOW HAEHTHUYHOCTH, KOMMYHHKATHBHBIX
KauecTB JIMUHOCTH U CIIOCOOCTBYIOT (OPMUPOBAHWIO K/FOUEBOM KOMIIETEHLIMA — YMEeHHUS
YUUTBHCS.

Pabouasi mporpaMMa peain3yeTcsi B yueOHHKax MaTeMaTUKU U yueOHO-MeTOANUecKUX
MOCOOUSIX, CO3/IaHHBIX KOJUVIEKTUBOM aBTOPOB TI0J, PYKOBOACTBOM A.I". Mep3/isika, BK/IFOUEHHBIX B
cucreMy "AIrOpUT™ ycriexa'.

[IporpaMma MO reoMeTpUM HampaB/ieHAa Ha peaau3alyi0 CUCTEMHO-ZesTeIbHOCTHOTO
M0/IX0/1a K MpoLjeccy o0ydeHusi, KOTOPbI obecrieunBaerT:

* TIOCTpOeHWe 00pa30BaTeNbHOTO TIpoljecca C YYETOM WHIWBUAYATbHBIX BO3DPACTHBIX,
TICUXOJIOTUYECKUX, (PHU3H0/IOTHIECKUX 0COOEHHOCTEH U 3/[0POBhs 00YUarOIIUXCS;

* (¢opmMHpOBaHMe TOTOBHOCTA OOYYalIUXCS K CaMOpa3sBUTHIO U HeTpepbIBHOMY
00pa30BaHHIO;

* (hopMrpoBaHre aKTUBHOM yueOHO-1103HaBaTe/IbHOU J1esiTe/TbHOCTH 00yUaroIuxcst

* (popMUpOBaHUe NTO3UTUBHOIO OTHOIIEHUS K TO3HAHUIO HAyUHOUW KapTUHBI MUPA;

* OCO3HAHHYI0 OpraHu3aLyi0 00yyJaroLMMUCS CBOel /eATelbHOCTH, a TaKXKe aJleKBaTHOe
eé oLleHUBaHue,

* TIOCTPOeHHe pa3BHBaroIleli oOpa3oBaTesibHOW cpesibl 00yueHUs. V3yueHre reoMeTpuu
HarpaBJIeHO Ha JOCTW)KeHHe CeIyIOLUX Lieei:

* CICTEMHOE U 0CO3HaHHOe YCBOEHHUe Kypca reOMeTpUH;

* hopMUpOBaHUE MaTeMAaTHUYeCKOT'O CTW/ISI MBILIJIEHHs], BK/IFOUAOIero B ce6si MHAYKLIMIO
U JeAykuuio, 0000IIeHHMe ¥ KOHKpeTH3al[io, aHalu3 W CHHTe3, KIaCCUPUKALMI0 WU
cucTeMaTHU3aluio, abcTparupoBaHye U aHaoTUo;

* pa3BUTHeE MUHTepeca 00yuaromuxcs K M3yueHHI0 TeOMeTpUH;

* MCI0/Ib30BaHUE MaTeMaTUYeCKHUX MOJesed /i pelleHusl PUK/IaJHbIX 3a/ad4, 3a/jay 13
CMEXHbIX TACLIUTIIVH;

* mpuobpeTeHHe OIMbITa OCYIECTBIeHUST yueOHO-MCC/e/[0BaTebCKOM, TPOEKTHOM WU
HMH(OPMAaLMOHHO-TI03HaBaTe/IbHOM /eI Te/IbHOCTY;

* pa3BUTHe WHAWBUAYAJBHOCTU W TBOPUECKMX CIIOCOOHOCTEH, HarpaB/ieHHOe Ha
MO/ITOTOBKY BBIMTYCKHUKOB K OCO3HaHHOMY BbIOOpPY Tpodeccum.

YuebHbIl ipeiMeT «['eoOMeTpHsi» BXOAUT B TiepeueHb yueOHbIX TIPeMeTOB, 00si3aTe/TbHbIX
sl W3yuyeHWss B cpefHel (rosiHOM) oOijeobpa3oBaTesibHOM 1Koje. JlaHHas TIporpaMma
rpelyCMaTpUBaeT W3yuyeHWe TpeiMeTa Ha 0a3oBoM ypoBHe. [IporpamMma peanu3yeT aBTOPCKHE
Wied pa3BUBaKOIIero o0yueHHWs] TeOMeTpHH, KOTOpOe [JOCTHUTraeTcss 0COOEHHOCTSIMU H3JI0XKEHUS
TeOPeTUYEeCKOTO MaTepyaia U CHACTeMOM yIpa)KHeHWW Ha [0Ka3aTelbCTBO, CpaBHeHUe,
TIOCTPOeHUe, aHa/lv3, Bbljle/ieHre TJIaBHOI0, YCTaHOBJ/IEHUe CBsi3el, K/iaccuduKaiuio, 06001eHne
Y cuCTeMaTU3alulio.



JINUHOCTHBIE, MeTanpeAMeTHbIe U Npe/{MeTHbIe pe3y/1bTaThl
OCBOEHMS CO/iep)KaHMA Kypca reoMeTpuu

M3yueHrie reOMeTpPUH 110 JAHHOMW MPOrpamMMe CriocobcTByeT (hOPMHUPOBAHUIO Y YUALI[UXCS
JIMYHOCTHBIX, MeTamNpe/JMeTHbBIX 1 MPeAMETHBIX Ppe3yJabTaToB 00yueHusi, COOTBETCTBYIOLIUX
TpeboBaHUsSIM (heZiepaibHOTO TOCYZAAPCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa CpefHero oOIero
obpa3oBaHusl.

JIuyHOCMHble pe3ybmamnbi:

1) BocriuTaHMe POCCUMCKON TPaXKAAHCKOW MIEHTUYHOCTH: MaTPUOTH3Ma, yBaXKeHUs1 K OTeuecTBy,
OCO3HaHUS BKJ/IaZla 0TeUeCTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOU HayKU;
2) ¢opMrpoBaHMe MUPOBO33PeHHs, COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKU
1 00I1[eCTBEHHOM MTPaKTHKH;
3) OTBeTCTBEHHOe OTHOIleHHWe K 0O0y4eHHIO, TOTOBHOCTh M CIOCOOHOCTh K CAMOPa3BUTUIO U
camMoo0pa30BaHMI0 Ha TPOTSHKEHWM BCeH >KW3HHW; CO3HaTe/bHOE OTHOIIEeHHWe K HerpepbIBHOMY
00pa30BaHUIO KaK YC/IOBUIO YCITELTHOM MpodecCuoHaTLHOM U 0011[eCTBEHHOM /leATeTbHOCTH;
4) oco3HaHHBIM BBIOOp Oyylel mpodeccoHaNIbHOM AeaTeTbHOCTH Ha 0a3e OpHEeHTUPOBAHUS B
Mupe Tipodeccuii U TipodecCHOHaNbHBIX TPeATNIOUTeHUM; OTHOIIeHWe K MpodecCUOHaNIbHOM
JeaTelbHOCTH KaK K  BO3MOKHOCTHM yYaCTHUSI B  peIIeHWd JIMYHBIX, OOI[eCTBeHHBIX,
roCy/JapCTBEHHBIX M OOIIleHal[MOHAMbHBIX MMpo0sieM; (GOpMUpPOBaHUE YBaXKUTETbHOTO OTHOILIEHUS
K TPYAY, Pa3BUTHE OIbITAa yUaCTHsl B COLIMATBLHO 3HAUMMOM TPY/IE;
5) yMmeHHe KOHTDOJIMDOBaTh, OLIEHWBaTh W aHa/JM3UPOBAThb MPOLIECC W pe3yJbTaT yuyeOHOU U
MaTeMaTH4yeCcKou JiesiTeTbHOCTH;
6) yMeHHre ymnpaB/siTh CBOeH M03HaBaTeIbHOU J1eATe/IbHOCTHIO;
7) yMeHHe B3aMMO/IeHiCTBOBAaTh C OJHOK/IACCHUKAMH, IeTbMHU MJIZILLIEr0 BO3pacTa U B3POC/IbIMHU B
obpa3oBaTe/ibHOM, OOIEeCTBEHHO TO/Ie3HOM, yueOHO-UCC/Ie0BaTeIbCKOM, TIPOEKTHOW W APYTHUX
BUZIAX [IeSITe/TbHOCTY;

8) KpPUTMUHOCTb MBIIIJIEHNUs], WHUI[MATUBA, HAXOAUHWBOCTb, AaKTUBHOCTh TIPH peIlIeHUH
MaTeMaTU4YeCcKHX 3a/adu.
MemanpeomemHble pe3yibmambl:
1) ymeHre caMOCTOSITe/ILHO OTIpefiefIaTh IieJId CBOEeH JesiTeTbHOCTH, CTaBUTh U (HOPMYJ/IMPOBATh
nst cebst HOBBIE 3a/1auu B yuébe;
2) yMeHHe COOTHOCHUTb CBOM JIeHCTBUS C IJIAHUPYEMBIMU pe3y/ibTaTaMH, OCYIIeCTB/ISATh KOHTPOJIb
CBOel MleATeNbHOCTH B TIPOL[eCCe JOCTMXKEeHUs pe3y/bTaTa, OINpeJesisaTh Croco0bl JeHCTBU B
paMKax Tpe/i/IoyKeHHbBIX YCI0BUHN 1 TpeOOBaHM, KOPPEKTUPOBATh CBOM IEUCTBUSI B COOTBETCTBUH
C U3MeHSIIoLLelCsl CUTYalluel;
3) yMeHHe CaMOCTOSITeJbHO TPWHUMAThL peIleHUs], TPOBOAWTh aHaIU3 CBOel MeATelbHOCTH,
MIPUMEHSTh Pa3/InYHbIe MEeTO/IbI I03HAHMUS;
4) BrajieHVie HaBbIKAMM  TI03HABaTe/NbHOM, yueOHO-MCCe[0BaTeIbCKOM UM TIPOEKTHOM
JesITe/TbHOCTH;



5) dopMupoBaHHe TIOHSTUHHOrO arrapaTa, yMeHHUsI CO3ZaBaTh OO0OOIIeHUs, yCTaHaBIMBaTh
aHaJIOTUH, KIacCUGMUIMPOBaTh, CaMOCTOSTE/NILHO BbIOMpATh OCHOBAHUS U KPUTEPUM IS
K/1acCU(UKaLUY;

6) yMeHUe yCTaHaB/IWBaTh NMPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOMTh JIOTUUECKOEe pacCy»KeHHe,
yMoO3akK/toueHue (MHAyKTUBHOe, e lyKTUBHOE U 10 aHa/IOTHUH) U Jle/laTh BbIBOJbI;

7)  dopMupoBaHMe  KOMIIETEHTHOCTM B  00/aCTM  WCIIOMB30BaHUS ~ MHGOPMAI[IOHHO-
KOMMYHUKALIMOHHBIX T€XHOJIOTUM;

8) ymeHMe BH/EeTb MaTeMaTHUeCKyrO 3a/lauyy B KOHTeKCTe TpoOeMHON CHUTyallid B APYTUX
JUCLIUTUIMHAX, B OKPY>KatoIllei )KU3HU;

9) ymMeHMe CaMOCTOSITeJIbHO OCYILECTB/IATh TMOWCK B pa3/IMUHBIX HMCTOYHWKAX, OTOOp, aHa/u3,
CHCTeMaTH3alvi0 U KlacCUPUKaIvio HHhopMariyy, HeoOXoquMou /it pellieHrsT MaTeMaTHUeCKUX
ripo6sieM, TIpe/ICTaB/ATh €€ B TIOHATHOU (hopMe; MPUHUMATh pPellleHre B YCIOBUSIX HETOTHON WU
M30bITOUHOM, TOUYHOW W/IM BEePOSTHOCTHONW WH(OpPMalUy; KPUTUYECKH OIleHWBAaTb U
HMHTEepNpeTHpoBaTh MH(OPMALUIO, MOyUaeMyt0 U3 Pa3/IMUHbIX UCTOUHHKOB;

10) ymeHue MCII0/Tb30BaTh MaTeMaTHUeCKUe CPe/ICTBA HATJIIAHOCTH (rpadyKu, Tab/IUIbl, CXeMbI U
Ap.) AJis WUTIOCTPaL[M1, UHTepIIpeTalvy, apryMeHTaluy;

11) ymeHMe BbIABUTATh TUIIOTE3bI P PeIlleHUH 3aZlaud, TTIOHUMAaTh He0OXOAUMOCTh X TTPOBEPKH;
12) mnoHMMaHWe CYIIHOCTH aJTOPUTMHYECKUX TpeAIrucaHuii U yMeHue [leliCTBOBaTh B
COOTBETCTBUU C MPeJI0KEHHBIM a T OPUTMOM.

ITpedmemHble pe3ynbmambl:

1) oco3HaHue 3HaUeHUs1 MaTeMaTUKKU B TIOBCe/IHEBHOM XKU3HU UeJ/IOBeKa;

2) TIpe[iCTaB/ieHHe O MaTeMaTHUeCcKOW HayKe Kak cdepe MaTreMaTHUeCKOW JAesTelbHOCTH, 00
JTarax eé pa3BUTHs, O €€ 3HAUMMOCTH JIJis Pa3BUTHS LIMBUIN3ALIUY;

3) yMeHHe OIMUCHIBAThH SIBJIEHUS] peaslbHOrO0 MHpa Ha MaTeMaTUueCKOM si3biKe; TIpe/iCTaB/eHue O
MaTeMaTH4eCKUX TIOHATHUAX U MaTeMaTUUeCKUX MOZe/siX KaK O BaKHeHIlleM WHCTpyMeHTapuH,
T03BOJISIFOIIEM OTKChIBaTh U U3yuaTh Pa3Hble MPOLIeCChI U SIBIEHUS;

4) ripeficTaB/ieHHe 00 OCHOBHBIX TIOHATUSIX, U/esIX U MeTO/laX TeOMeTpUU;

5) B/ajjeHWe MeTOJaMU J[O0Ka3aTelbCTB W a/TOPUTMaMH peIlleHUs; yMeHHe HX TIPUMEHSTh,
TPOBOJUTH J0Ka3aTe/IbHbIe PaCCy>K/I€HUs B X0/le pelleHus 3a/ay;

6) MpaKTUYeCKy 3HauUMMble MaTeMaTUueCKHue YMeHUs] M HaBbIKU, CTIOCOOHOCTb UX MPUMeEHeHHUs K
pellleHHI0 MaTeMaTU4yeCKUX W HemaTeMaTUueCKWX 3afiau; BrajleHWe HaBblKaMU UCIO/Ib30BaHUS
KOMITBIOTEPHBIX TIPOrPaMM TIPH pellieHMH MaTeMaTUueCcKUX 3aziau.

Ilnanupyemble pe3yabTaThbl 00yueHusi reomerpun B 10 Kiacce
BbInycKHUK HaQyuumcs:

* OTepUpOBaTh TOHSATHUSAMM: TOUYKa, TpsMasi, TJIOCKOCTh B TPOCTPAHCTBE, TapajyielbHOCTh U
MepIieHIUKY/IIPHOCTD TIPSIMBIX U TJIOCKOCTEH;
* pacrio3HaBaTb OCHOBHblEe BH/IbI MHOTOIDAaHHUKOB (TIpU3Ma, ITUpaMU[a, MPSMOYTObHbIN
napasiiesienurie[, Ky0);

* U300pakaTb TeoMeTpruUecKre (GUTYPHI C TIOMOIIBI0 YePTEKHBIX UHCTPYMEHTOB;
* H3BJIeKaTh UH(OPMAI[HIO O TIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpPaX, MpeICTaBIeHHYI0 Ha
yepTeXKax;



* npuMeHsTh Teopemy [ludaropa mpu BbIYMC/IEHWH 3/1EMEHTOB CTEPeOMETpUUeCKUX ¢Guryp; °
HaXO[UTh O0BEMBI M TUIOL[A/IM TIOBEPXHOCTEHM TPOCTEHIINX MHOTOTPAaHHUKOB C TIpUMeHeHUeM
opmy;
* pacrio3HaBaTh Tejia BpallleHus: KOHYC, LIWJTMH/P, cdhepy U 1iap;
* BBIUMC/ISTh 00BEMBI U TUIOMIAZM TIOBEPXHOCTEH IMPOCTENIIINX MHOTOTPAHHUKOB U TeJl BPALL[eHHSI C
TIOMOI1IbI0 (hOpMYJT;
* OTMepUPOBaTh MOHATHUEM «JIeKapTOBbI KOOPAUHATHI B TIPOCTPAHCTBEY;
* HaXOZUTb KOOPAWHATHI BEPIIIMH Ky0a U MPSIMOYTOTLHOTO TIapasi/iesierure a;

* HaXOJWUTb TIPUMepPbl MaTeMaTUUeCKUX OTKPBITUM W UX aBTOPOB, B CBSI3W C OTeUeCTBEHHOU U
BCEMUPHOU UCTOPUEN;
* IOHMMAaTh POJib MaTeMaTHKU B pa3BUTUU Poccuu.
B noecedHegHOll H#CU3HU U Npu u3yueHuu opyaux npeomemos:

* COOTHOCHTH aOCTpaKTHbIe TeOMeTpUYecKue TOHATHS U (DaKThl C peasbHbIMU >KU3HEHHBIMU
00beKTaMU U CUTYALUsSIMU;
* UCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TeOMeTpUYecKuX (Uryp JJis pelleHusi 3ajad
MPaKTUUYeCKOTO COJIepyKaHus;
* COOTHOCHUTb TIJIOLLa/I TIOBEPXHOCTeN Tesl 0lMHAaKOBOW (hOPMBI U Pa3/IMUHOIO pa3Mepa;
* OLeHMBaTh (JOPMY MPaBWILHOTO MHOTOrpaHHMKa IOC/e CIWIOB, CPe30B U T. M. (OmpefesnsiTh
KOJINYEeCTBO BepIINH, pé0ep 1 rpaHeil 1o/yueHHbIX MHOTOTPDAHHUKOB).
BbinycKHUK NOAyYUmM 803MOXCHOCMb HAYYUMbCA:
* TIPUMEHSITh [Jis pellleHus 3aflau TeoMeTpuueckue (PakThbl, €C/TU YCI0BUSI IPUMeHeHHs 3a/laHbl B
SIBHOU (hopMe;

* peliaTh 3alaUM Ha HaXOXK/eHe TeOMeTPUUeCKHX BeJTMUMH 10 0Opa3iiaM UM airopuTMam;

* [enaTh TUIOCKUe (BBIHOCHBIE) UePTeXU M3 PUCYHKOB 00BEMHBIX (UIYp, B TOM UHC/e PUCOBATh
BU/ CBepXY, COOKY, CTPOUTDb CeueHUs MHOTOI'PaHHUKOB;

* U3BJIeKaTh, UHTEPIIPETUPOBATh U Mpeobpa3oBbiBaTh MH(OPMAIINIO O TeOMeTpUUecKrX (Urypax,
TIpe/ICTaBAeHHYIO Ha UepTesKax;

* MPUMEHSTb reoMeTpyhyeckre (GakTbl [/s1 pelleHus 3ajad, B TOM YHWC/e MpeAro/ararimx
HEeCKOJIBKO 111aroB pelleHNs;

* OMKCHIBaTh B3aMMHOE PacIio/IoyKeHHe MPSIMbIX U IVIOCKOCTel B IIPOCTPAHCTBE;

* (hopMy/IMpOBaTh CBOWMCTBA U MPU3HAKU (UTYD;

* IOKa3bIBaTb TeOMeTpUYeCKHe YTBEPXK/eHUS;

* 33/1aBaTh [JIOCKOCTb YPaBHEHUEM B /1eKapTOBOU CHCTeMe KOOpJUHaT;

* BJaJileThb CTaHJAPTHOM KaacCU(UKaLMeld TpPOCTPAHCTBEHHbIX (Uryp (mupaMufpl, TPU3MBI,
Tapasuiesiernurie/ibl);

* MICM0JIb30BaTh CBOMCTBA reOMeTpruYecKuX GUryp /s pellieHurs 3aJa4 MpPakTUUeCcKoro xapakrepa
1 3a/1a4 U3 IPYrUx obsacTeid 3HaHUI;

* pelllaTh MMPOCTeHIIIMe 3a7iaul BBeJieHreM BeKTOpHOro Oa3uca.
Copepxanue Kypca reomerpuu 10 Kiacce



Copepxxanue kKypca reoMerpud B 10 Kkjacce IpeACTaB/leHO B BHUJe CIe[YHOLIUX
cofiepkaTe/lbHbIX pasfienoB: «Ilapanie/sbHOCTL B MPOCTPAaHCTBe», «IlepneHAUKY/ISPHOCTL B
NpoCTPaHCcTBe», «MHOrorpaHHuku», «KoopauHatbel M BeKTOpbI B MPOCTPAaHCTBe», «Tesa
BpaleHus», «00bémsl Ten. Ilnomaap chepbi», «I'eoMeTpUsi B HCTOPHYECKOM Pa3BUTHH».

B paspene «IlapanieslbHOCTb B MPOCTPAHCTBE» BBOJUTCS TMOHSTHE Tapasiie/lbHOCTH
MpsIMOM ¥ TUIOCKOCTH, KOTOpPOe CIYXXUT (yHAZaMeHTOM THOKOrO U MOIIHOTO arlapara,
WCII0JIb3yeMOr0 B PeLleHUU reOMeTPUYeCKUX 3aau.

B 3agaun wusyuenusi pasgena «IlepneHJUKy/ISIPHOCTb B TMPOCTPAHCTBE» BXOJUT
pa3sBUTHE YMeHHUs pellaTh 3aZlaud  parjMoHaJbHBIMA METOZAaMW, BHOCHUTh He0OXOoJuMble
KOPPEKTHBBI B XO/le peLleHUs 3a/iaui.

OcobeHHOCTBIO pa3jieia «MHOTOrPaHHUKH» SIB/IIETCS TO, UTO MaTepuaa JaHHOTO
pasziesia HOCUT MNPUK/IAJAHOW XapaKTep M yUWTbIBaeT B3aWMOCBSI3b CUCTEMbl HAYUHBIX 3HAaHUW U
MeTo/la TI03HAHUS — MaTeMaTHYeCcKOro MOJe/IMPOBaHus, 00/1a/jaeT IIIMPOKUMHU BO3MOKHOCTSIMHU
QU1 pa3BUTHSL aJITOPUTMUYECKOTO MBIIIIJIeHNs], 00eCIieurBaeT OIbIT MPOJAYKTUBHON /1esTeTbHOCTH,
obecrieunBaroIvii pa3BUTHE MOTUBALIY K 00yUeHHUIO U UHTEJIJIeKTa.

Pasgen «KoopaHaThI M BeKTOPHI B IIPOCTPAHCTBE» PaCIIMpseT MOHATHS, U3yUYeHHbIe B
Kypce reoMeTpum 7—9 KJacCoB, a TakKe MeTOAbl WMCC/ienoBaHud. Llesbro U3yuyeHHs [aHHOTO
pasjena sBasercs (OpPMUpPOBaHWE YMeHUs NPUMEHSATb KOOPAWHATHBIM METOJ [Jisi pelleHust
pa3/IMYHbIX FreOMeTPUUeCKUX 3a/au.

Martepuan pa3zena «Tesa BpamieHHss» CIIOCOOCTBYeT pPa3BUTHUIO CAMOCTOSITE/IbHOCTH B
OpraHu3alii W TIPOBeJIeHUM WCC/IeloBaHUM, BOOOpaXkeHWssT W TBOPYECKUX CIIOCOOHOCTeM
yyaumxcs.

Marepuan pasgena «O0bémsbl Ten. Ilnomaas cdepsr» dbopmupyer rnpesactaBieHus 00
00IMX HesiX ¥ MeTOolax MaTeMaTWUeckoro aHaiv3a W reoMmerpud. Llesb w3yueHusi pasgena —
TIpUMEeHeHre MaTeMaTU4eCKOro arirapara /i pelleHus MaTeMaTUUeCKUX U NpaKTUUeCKUX 3azady,
a TakKe /IS loKa3aTe/bCTBa psifia TeopeM.

Paznen «['eomMeTpusi B HMCTOPUYECKOM Ppa3BUTHH» T[03BO/sSieT C(HOPMUPOBaTh
Tripe/icTaB/ieHre O KYJIbTYPHbIX U UCTOPUYECKUX (haKTOpaxX CTAaHOBJ/IEHUsI MaTeMaTHUKU KaK HayKH, O
LIEeHHOCTW MaTeMaTH4yeCKUX 3HaHWW W UX TPUMEHEHUW B COBPEMEHHOM MUpe, O CBSI3M HayYyHOTO
3HaHHWA U LJeHHOCTHbBIX YCTaHOBOK.

IlepeyeHb ¥ Ha3BaHUe pa3fie/ioB U TeM Kypca
IToBTOpeHwue.

PemieHue 3aziau C TipUMeHeHWEM CBOWCTB (Uryp Ha IIJIOCKOCTUA. 3ajlaud  Ha
Jl0Ka3aTenbCTBO M TIOCTPOeHHWe KOHTpPIpuMepoB. lVcrosb3oBaHWe B 3ajayax MPOCTEUILNX
JIOTUUeCKUX TpaBu/. PellleHre 3a/1au C UCMOJ/Ib30BaHWEM TEOPEM O TPeYroJIbHUKaX, COOTHOLLIEHUU
B MPSIMOYTOJIbHBIX TPeyroJbHUKAaxX, (PAKTOB, CBSI3aHHBIX C UeThIPEXYro/ibHUKaMU. PellieHue 3azau
C UCMO/b30BaHWeM (DaKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMU. PellleHue 3a7au Ha W3MepeHUs Ha
MIJIOCKOCTH, BBIUMC/IEHWE [UIMH U Tuioliajed. PellleHue 3ajay € HMCIO/Ib30BaHWEM MeTO/a
KOOpZUHAT.

HarnsigHas crepeoMeTpus

durypsl 1 ux n300pakeHus (TIPSIMOYTOJILHBIN Mapasiesienurnes, Kyo, mipamuia, pusma,
KOHYC, LWIUHAP, chepa). OCHOBHBIE MOHSATHS CTEPeOMeTpPUM U uXx cBoiicTBa. CeueHus Kyba u
TeTpasgpa. Touka, mpsiMasi ¥ TJIOCKOCTh B MPOCTPaHCTBE, aKCUOMbI CTEPEOMETPHH U C/IeCTBUS U3



HUX. B3avMHOe pacrosioykeHue NpsIMbIX U TJIOCKOCTel B mpocTpaHcTBe. [lapanienbHOCTb MPsIMBIX
M TUIOCKOCTeH B TMpPOCTpaHCTBe. l300pakeHWe TIPOCTEMIIIUX IIPOCTPAHCTBEHHBIX (UTYD Ha
TIJIOCKOCTH.

ITapanie/IbHOCTH U NepreH UKY/ISPHOCTb B IPOCTPAaHCTBe.

Pacctosinuss Mexay  ¢urypaMd B TIPOCTPAHCTBe. YT/l B TPOCTPAHCTBe.
[TeprieHAWKYISIPHOCTh TIPSIMBIX W TUIOCKOCTel. [lpoekiusi Gurypbl Ha TI0CKOCTb. [Ipu3Haku
MEepreHUKYJ/ISPHOCTH TIPSIMBIX U TUIOCKOCTeM B  TpocTpaHcTBe. TeopemMa o0  Tpéx
TeprieHUKYy/isipax.

MHororpaHHUKH

[Mapannenenunes. CBoiicTBa MpsIMOYTo/ibHOTO Mapasuienenunesna. Teopema [Tudgaropa B
npocrpancTBe. [lpyusma v nupamuga. [IpaBunbHas mvpaMuzga U npaBuibHas TpusMa. [Ipsmas
nupaMyja. DJIeMeHThI TIPU3MbI U TMpaMu bl [IpocTeiiiiiie KOMOWHAIIMM MHOTOTPAHHUKOB U TeJl
BpailleHus. Beruric/ieHre 371eMeHTOB MPOCTPAHCTBEHHBIX (puryp (pébpa, AMaroHa M, yribl).

Tena BpaleHus

Lununap, koHyc, cdepa u 1map. OCHOBHbIe CBOWMCTBA MPSIMOTO KPYTrOBOTO I[WIMH/PA,
MpSIMOTO KPYTOBOTO KOHyca. M3o0pakeHWe Tes BpallleHWs Ha TIJIOCKOCTU. [IpezacraBieHune 00
YCEeUEHHOM KOHYCe, CeueHHsX KOHyca (mapa/ie/lbHbIX OCHOBAaHUIO W TPOXOJSAIIUX uepe3
BepIIVHY), CeYeHUsiX LWIWHApa (rapajiesibHO U TMeprHeHAWKYJ/SIPHO OCH), CeueHUusixX ILiapa.
Pa3BépTka LM/IMHpa U KOHYCa.

O0BéMBI TeJI.

[Tnomaae chepor TToHstrie 06 o06béMe. OO0bEM THpaMHIbl W KOHyCa, TIPU3MbI U
gumuHapa. O6bém  wapa. [lapannenbHOCTE W TEPHeHAUKYJSIPHOCTH B TPOCTPAHCTBE
MuororpanHukd Tena Bpamenus O6béMbl Tem. [lnomaaes cdepel. [TomobGHbIe Tema B
npoctpaHcTBe. COOTHOLLIEHUS MeXy TUIOIAIMU TIOBePXHOCTeH W 00BhEMaMHu TIOZOOHBIX TeJl.
[Tnoujasb MOBEPXHOCTU TIPABW/IBHOM MHWpaMU/bl U TIPSIMOW TIpu3Mbl. [lnomjasb moBepxXHOCTH
MPSAMOT0 KPYTrOBOIO LIWIMH/PA, TIPSMOr0 KPYyroBOro KOHyCa U Liapa.

KooparHaThl M BeKTOPHI B IPOCTPAHCTBe.

[B>keHUs1 B TPOCTPAHCTBe: Mapasyle/ibHbI TMEePeHOC, LieHTpaibHasi CUMMeTpUs,
CUMMeTpHsI OTHOCUTE/IbHO TJIOCKOCTH, TTOBOPOT. CBOWMCTBa ABWKeHUW. [IprMeHeHUe [BW>XeHUM
TPy pelleHuM 3aZiay. BeKTopsl U KOOpAvHAThI B IpocTpaHCTBe. CymMMa BEKTOPOB, YMHOXXeHHe
BEKTOpa Ha YMCJIO, Yroja Mexzay BeKropaMmu. KosiMHeapHble W KOMILIaHApHbIe BEKTODBI.
CkansipHOe Mpou3Be/ieHre BeKTOPOB. TeopeMa 0O pa3/ioXKeHUH BeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. CKa/isipHOe TMpOW3Be/leHMe BeKTOPOB B KoopAuHarax. [IpriMeHeHWe BEKTOPOB IpU
pellleHnH 3a/1a4 Ha HaXOXK/IeHHe PaCCTOSTHUM, [I/IVH, TUIomazZiel 1 00bEMOB. Y paBHeHHe TJIOCKOCTH
B TIPOCTPAHCTBe. YpaBHeHWe cdepbl B mpocTpaHcTBe. dopmysia i1 BbIUMC/IEHHsI PACCTOSHUS
Me)KJy TOUKaMH B IIpocTpaHcTBe. KoopAuHaThI ¥ BEKTOPBI B IPOCTPAHCTBE.

CopepixaHue yueGHOro mpeAMera ¢ yKa3aHHeM KO/IMYeCTBa YacoOB U BU/IOB /IeATe/IbHOCTH



I'eomeTpusn 10 knacc (68 yacos, 2 yaca B Heje/110)

= Cojep>xaHue yue0OHOT0 Kosi-BO XapaKTepuCcTHKa 0CHOBHBIX BH/I0B
S MarepHaia 4acoB JAesiTe/IbHOCTH YUeHHKA
Z g (Ha ypoBHe yUeOHBIX JAeHCTBHUI)
T &
=
Iloemopenue Kypca zeomempuu 7- 9 7
Kj1acca
BBejeHue B cTepeoMeTpHI0 8
1. OCHOBHbIe TTOHATUSA 2 [TepeuncriATe OCHOBHbIE TIOHATUSA
cTepeoMeTpruu. AKCUOMBI crepeoMeTrpud. OmnmchIBaTb  OCHOBHbIE
CTepeoMeTpUu MOHAITUSA CTepeoMeTpuM (TOYKa, IpsiMasi,
2. CnencTBusi U3 aKCHUOM 1 MI0CKOCTh).  OmuChIBaTb  BO3MO>KHbIE
CTepeoMeTpUn crocoObI pacrionoXKeHus TOUeK, TIPSIMbIX U
3. [IpocTpaHCTBeHHBIe (DUTYPHI. 4 TMIJIOCKOCTer B TPOCTPaHCTBe.
HauasnbHble npecTaB/ieHUst 0 @opMy/MPOBaTh aKCUOMbI CTepeOMeTpPUM.
MHOTOTrPaHHUKAX Pa3bsiCHATE U WUTFOCTPUPOBATH AaKCUOMBI.
KonTtposbHasi pabota Ne 1 1 @®opmy/MpoBaTh U [0OKa3blBaTb TEOPEMbI
— C/1eiCTBUS U3 akCUoM. DopMy/IMpOBaTh
CrocoObI 3a/laHus TJIOCKOCTH B
rpocTtpaHcTBe. [lepeuncisTe U ONMUCHIBATh
OCHOBHbIE  3JIeMEHTbl MHOTOIPAaHHUKOB:
pébpa, BepIMHbI, rpaHd. OMUCHIBaTh BUJBI
MHOTOTPDaHHUKOB (MMpaMujia, TeTpaszp,
rpursMa, MPSIMOYTOJTbHBIN
napasuiefiernanesi, kKy0), a Takke UX
3/IeMeHTbl (OCHOBaHUs, OOKOBble TpaHHU,
pébpa ocHOBaHMs, OOKOBBIe pEOpa).
PeliaTh 3ajaud Ha MOCTPOEHHE CeYeHUM
MHOTOI'DAaHHHUKOB
ITapa/ieIbHOCTH B IPOCTPAHCTBE 14
4. B3auMHoe pacrosiokeHue AByX 3 OnuceIBaTh BO3MOJKHbIE CII0COOBI
MIPSIMBIX B TIPOCTPAHCTBE pacrioyioXkeHuss B TIPOCTPaHCTBE: JIBYX
5. [TapanienbHOCTh NPSIMOU U 4 MpsIMBIX, TIPSIMOU M TUIOCKOCTH, [ABYX
TJIOCKOCTH TIJIOCKOCTEH. ®opMyIMPOBaTh
6. [Tapanie/ibHOCTb MJIOCKOCTEeH 3 omnpeziesieHys:  Tapa/UleJibHbIX — MPSIMBIX,
7. [TpeobpasoBanue ¢uryp B 3 CKpPelIMBaOIMXCs NpsIMBIX,
npoctpaHcTBe. [TapaienbHoe rapasuiejibHbIX TIPIMOM U TUIOCKOCTH,
TPOEKTHPOBaHUe rapasuie/ibHbIX TJIOCKOCTeM,
KonTposnbHast pabota Ne 2 1 npeobpaszoBaHie  JBIDKEHHS,  (UTYDEI,

CUMMETDUUHOM  OTHOCUTEBHO  TOUKH,
paBHBIX (UTYP, TTpeoOpa3oBaHUs MMOAOOMS.
Pa3bsicHITH MOHSATHS: Tipeobpa3oBaHue
duryp, Tapasuie/ibHbIN riepeHoc,
rapasuiesibHoe TIPOEKTUPOBaHMe,
rapasiiesibHasi Tipoekiust ( n3o0pakeHue)
¢urypel.  PopmynMpoBaTh ~ CBOMCTBa
rapasiie/ibHOro poeKTUPOBaHUsI.




dopMy/MpoBaTh U /10Ka3biBaTh MPU3HAKU:

rapasuie/lbHOCTH JBYX TIPSIMBIX,
rapasuie/lbHOCTU TPSIMOM U TIJIOCKOCTH,
napa/ulelbHOCTH  JBYX TIJIOCKOCTEH.

IlepnneHAUKY/IAPHOCTH B

Pa Y el
YUPMYyJ/InpUbdIb M AURd5blbdlIb LBUNML1Bd.

NPOCTPAaHCTBe 25
8. Yron Mexay NpssMbIMU B 2 dopMy/MpoBaTh  OMpeJie/ieHusl:  yIJia
MPOCTPAHCTBE MeKy TlepeceKaroIMMUICs NPSMbIMU; yTJjia
9. [leprieHAVKY/ISIPHOCTE TIPSIMOU U 2 MeXKIy CKpellWBarolUMUCA [PSMBIMY;
TJIOCKOCTH MpsIMOM, TepPIeHUKYJIIPHOM TJIOCKOCTH;
10. [TeprieHAUKYJ/IAP U HAK/IOHHAs 3 yrjia MexAy INpsIMOW Y MUIOCKOCTBIO; YrJa
11. Teopema o Tpéx 4 MeX1y AByMS TIJIOCKOCTSIMU;
NepreHuKY/Isipax MepreHVKYJ/ISIPHbIX TIJIOCKOCTeN; TOUYeK,
12. Yron MeXxay HpHMOﬁ U 3 CMMMETPHUYHBIX OTHOCHTE/IbBHO ITVIOCKOCTH;
MJIOCKOCTBIO ¢buryp, CUMMETPDUUHBIX OTHOCHUTEBHO
KOHTpOJH:HaH pa60Ta Ne 3 1 IVIOCKOCTH; PpPacCCTOAHHMA OT TOYKU [0
13. [IByrpaHHbBINA yTroJl. YTOI MeXAY 4 ¢urypsr; paccTosHus - OT npsiMOit /10
IBYMS TITIOCKOCTSIMH rapasiieslbHOM el MJIOCKOCTH; PacCTOSIHUSA
14. IleprieHAMKY/ISIpHbIE TIJIOCKOCTH 3 MEXAy  Iapa/UIe/IbHRIMHA - TTOCKOCTAMH,
15. | I1nowa/bs OPTOrOHANMBHOM 2 obero HEpreHANKYHpa ABYX
TIPOEKITMH MHOTOYTO/IbHUKA CKPEILIHBAIOIIMXCA TIPAMbIX.
KoHTpo/bHas pabota Ne 4 1 OnucbiBaTh  TOHATHSA:  TepIeHUKYJIsP,
HAaKJIOHHAasi, OCHOBaHWe MepreHAUKYspa,
OCHOBaHUe HaKJIOHHOW, MIPOeKLINs
HaK/JIOHHOM, OpTOrOHajbHasi MPOEeKIUs
burypsi, paccTosiHue MeXay
CKpeLMBalOIUMUCS MPSIMBIMU,
3epKaJ/ibHasi CHMMETpHUs1, IBYTPaHHbBIN yToOJI,
rpaHb JIBYT'PaHHOI0 yIJIa, pebpo
JIBYyTPaHHOTO  yIJIa, JIMHEeWHBIA  YTrOJ
IByrpaHHoro yria. ®dopmynvpoBatb U
[IOKa3bIBaTh TIpU3HAKU:
MepreHVKYJ/ISPHOCTH MpsSIMOM v
IJIOCKOCTH, TepreHUKYJISPHOCTH  [IBYX
TMJIOCKOCTEH. ®opMyMpoBaTh u
JIOKa3bIBaTh CBOMCTBA: TIepPIeHAUKY/ISPHBIX
MpSIMBIX; TPSIMBIX, TepPHeHAUKYISIPHBIX
TIJIOCKOCTH; MeprieHVKYJISIPHBIX
TJIOCKOCTeM. ®opMyMpoBaTh u

JI0Ka3bIBaTb TEOPEMbIl: O TepreHAUKYJIspe
M HaKJIOHHOM, MPOBEAEHHBIX W3 OJHOU

TOUYKH; O TpEéX mNeprneHAuKyaspax; o
MO OPTOTOHAJbHOW  TIPOEKLIUU
BBIMYKJIOTO  MHOTOYyroibHUKA. PelaTh




3ajauyd Ha [l0Ka3aTejbCTBO, a Takxe
BbIUKC/IEHUE: yTJla MeXAY MPSIMbIMM, YyTJa
MeXAy TIpIMOM M TUJIOCKOCThIO, YIJla
MeXJy TUIOCKOCTSIMM, pacCTOSIHAS  OT
TOUYKH 10 MPSIMOM, PACCTOSTHUSI OT TOUKH /10

MHOrorpaHHuKH"

16.

[Ipusma

17.

Hapannenenlxlne,q

18.

[Tupamuja

19

Y ceuéHHas nupaMuja

KonTposbHasi pabota Ne 5

= ININW W

OnuceiBaTh  TIOHSTUS: TeOMeTpUuecKoe
TEe/N0, COCefHWe TpaHW MHOTOTPaHHUKA,
TITOCKUT yTou MHOTOTDaHHHUKA,
JBYTDAHHBIM yToJt MHOTOTPDaHHUKa,
TUIOL[a/Ib TIOBEPXHOCTH MHOTOIPaHHMUKA,
JMiaroHaIbHOe ceueHue TIPU3MBEI,
TIPOTHBOJIEXKALI[He rpaHu
riapasijiesienuriesia, JUaroHajabHOe CeueHue
Mpu3Mbl W MUpPAaMU[bL,  yCeuéHHas
nupamuzia. PopMyMpOBaTh OTpe/ieIeHus:
MHOTOTPaHHHKa, BBITYKJIOTO
MHOTOTPaHHHKa, TIPU3MBI, TIPSIMOT
TIPU3MBI, TIPaBUILHOM TIPU3MBI,
Triapasuiesiernuriesia, MTUPaMU/IbI,
MPaBUILHOM  TTUPaMU/Ibl,  TIPAaBUILHOTO
TeTpasfipa, BBLICOTHI TIPU3MbI, BBICOTHI
TTUPaMU/IbI, BBICOTBI yCeuéHHOU
TTUPaMU/IbI, aroeMsI MTPaBWILHOU
npamu/ibl. @OPMYJIUPOBATh U [J0Ka3bIBaTh
TEeOpPEeMBI: 0 TIOIaAd 60KoBOI
MOBEPXHOCTH  MPSIMOM  TIPU3MBI, O
JMiaroHasIsIX Tlapasijiesienuriesia, O KBazpaTe
JaroHasm TIPSIMOYTOJTEHOTO
rapasuiesierniriefia, O TuIomaAu OOKOBOM
TIOBEPXHOCTH TIPaBUJIbHOW TMHUPAMHUABI, O
TUTOLL[A/IN 6oKOBOI TIOBEPXHOCTH
MPaBUIbLHOM yCeUYEHHOU NYpamMu/bl.
Pemath 3a/lauM Ha /I0Ka3aTelbCTBO, a
TaK)Ke BBIUMC/IEHHWE: JIEMEHTOB TIPU3MbI U
TMMpaMU/Ibl, TIVIOIIAAM TIOJTHOM U OOKOBOM
TIOBEPXHOCTH TIPU3MbI U TMPaMHU/IbI

O6o00111eHMe ¥ CUCTeMaTH3al st
3HaHWM yualuxcsi

YripaxkHeHUs1 J1s1 TOBTOPEHUSsI
Kypca 10 knacca

MToroBasi KOHTpoJibHasi paboTa




@®opMbI OpraHu3aniy yueOHbIX 3aHATHI

YPOK OTKPBITHM HOBBIX 3HaHHWM: MPOOJIEMHBIA YPOK, Gecema, My/ibTUMeAMa-ypoK, WTpa,

YPOKHU CMELIaHHOTO THIIa.

Ypok pediekcru: MpakKTHKyM, KOMOMHUPOBAaHHBINA YPOK.

Ypok 00I11eMeTo/10/I0TUYeCKON HarpaBIeHHOCTH (CHCTeMaTH3alliid 3HaHWH): KOHKYPC,

YPOK-HUrpa.

[uctaHuyoHHOe 00yJeHue.

YPpoK pa3BHUBarOILlero KOHTPOJIS: MMCbMeHHbIE pab0ThI, YCTHBIE OMPOCHI, BAKTOPUHA, CMOTD

3HaHWM, TBOPUECKWI OTUeT, 3alljUuTa MPOeKTOoB, pedepaToB, TECTUPOBaHNe, KOHKYPCHI.
OcHoOBHbIe BH/IbI YUe0HOI /leATe/IbHOCTH

CO CJIOBECHOM (3HAKOBOIi) OCHOBOM:

9.

PN RN

Cnyiianvie 00bsiCHEHUN YUUTeJIs.

CryluaHuve M aHa/iv3 BbICTYIJIEHUH CBOUX TOBapHILIEi.
CamocrosiTesibHast paboTa ¢ yueOHUKOM.

Pabota ¢ Hay4HO-TIOIY/ISIPHOM JIUTepaTypoi.

Hamicanuve pedepatoB u [j0K/1a/i0B.

BbIiBog 1 j0Ka3aTe/nbCTBO (hOpMYyJI.

Ananus dhopmyi.

PellieHre TeKCTOBBIX KOJIMUECTBEHHBIX U KaueCTBEHHbIX 3a/jau.
Cucremaru3sanys yuebHOro Marepuarnia.

Ha OCHOBE BOCIIPUSTHS 31EMEHTOB JIEMCTBUTE/IbHOCTHU:

1.
2.

AnHanu3 rpadukoB, TabMII, CXeM.
AnHanu3 rnpo6/IeMHBIX CUTYaL[UH.

C IPAKTUUYeCKOU (OMbITHOM) OCHOBOU:

2

PeltieHre sKcrieprMeHTa bHBIX 3a/ay.

PaboTa c pa3saTouHbIM MaTepHaioM.

BrinonHeHue paboT MpakTUKyMa.

[TocTpoeHue runoTe3bl HA OCHOBE aHa/IN3a UMEIOIIUXCS JaHHBIX.
W3mepeHue BeMUKH.

MogenvpoBaHue ¥ KOHCTPYUPOBaHUE.



