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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus siBAsieTCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CpeAaHEro ooiiie-
ro o0Opa3oBaHusl, TaK KaK 00€CIeUnBaeT BO3MOKHOCTh U3YyUECHHS JUCLUIUIUH €CTe-
CTBEHHO-HAay4YHOW HANpaBJIEHHOCTH U MPEIAMETOB T'yMaHWTapHoro Iukia. [lo-
CKOJIbKY JIOTMUECKOE MBIILICHHE, (OpMHUpyEeMOe MPU U3YYEHUU OOYUYarOIIUMUCS
MOHSATUWHBIX OCHOB T'€OMETPHUHU, MPHU JOKA3ATEIbCTBE TEOPEM U MOCTPOCHUU Iie-
MOYKHU JIOTMYECKUX YTBEPKICHHUM MPHU PEUICHUU TE€OMETPUUECKUX 3aJlady, YMECHHE
BBIJIBUTATh M OMPOBEPTaTh TUMOTE3b HEMOCPEACTBEHHO UCTOJIBb3YIOTCS TIPU pele-
HUU 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3UYECKHUX 3a7ad.

[lenb ocBOEHUST IporpaMMbl yueOHOTO Kypca «I['eoMmeTpusi» Ha YyriayOJaEHHOM
YPOBHE — Pa3BUTHE WHJUBUAYAJIBHBIX CIIOCOOHOCTEW OOydYaroluxcsi Mpu u3yde-
HUU TEOMETPHUH, KaK COCTABISIONICH MpeamMeTHON obOnactu «MaremaTvka U WH-
dbopmaTuka» depe3 odbecriedeHue BO3MOXKHOCTH MPUOOPETEHUS M HCIIOIb30BaHUS
OoJiee TIIyOOKMX TEOMETPUUCCKUX 3HAHUN U JIEUCTBUH, CrIeIU(UIHBIX TCOMETPHH,
¥ HEOOXOUMBIX JIJI YCIICIIHOTO MPOo(ecCHoHaILHOr0 00pa30BaHus, CBI3aHHOTO C
WCITOJIb30BAaHUEM MaTEMAaTHKH.

[IpuopuTeTHRIMU 3aJja4yaMU Kypca TEOMETpHHM Ha YIriyOJE€HHOM YpOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIipeHue MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUH C OKPYKAIOIUM MHUPOM;

dbopmMupoBaHue MpeACTaBICHUs] O MPOCTPAHCTBEHHBIX (UTypaxX Kak O Ba-
HEUIITNX MaTEeMaTHYECKUX MOJIENAX, IMO3BOJISIONINX ONMKMCHIBATh M U3y4aTh Pa3HbIC
SIBJICHUSI OKPYKAIOIIET0 MUpa, 3HAHUE MOHATHUHHOTO ammapara 1o pasueny «Cre-
peomMeTpus» yueOHOTro Kypca reOMeTpHH;

dbopmMupoBaHue YMEHHsI BIIaJIeTh OCHOBHBIMHU TOHSATHUSIMHU O MPOCTPAHCTBCH-
HBIX (UTypax W UX OCHOBHBIMH CBOMCTBaMH, 3HAHHUE TeopeM, GOpMYJ U YMCHHE
HX MPUMEHATh, YMEHHUS JI0Ka3bIBaTh TEOPEMbI U HAXOJIWUTh HECTAHJAPTHBIEC CIIOCO-
OBI penieHus 3a1a4;

dbopMupoBaHUEe YMEHUS paclio3HaBaTh HA YEPTEKaxX, MOJACISIX U B peaJbHOM
MHPE MHOTOI'PaHHUKHU M TeJIa BpallleHUs, KOHCTPYUPOBATh FT€OMETPUUECKHUE MO/IE-
T;

dbopMupoBaHHUE TMOHUMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHHE IMOHUMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHue yMEHHs BJIAJCTh METOJAAMH JIOKA3aTEIIbCTB M aJIrOPUTMOB
peIlIeHUs, YMEHUSI UX MPUMEHSTH, TPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B XO-
JIe PEIICHUs CTePEOMETPHYECKUX 3a7ay U 3a7ad ¢ MPaAKTHUCCKUM COACpKaHUEM,
dbopMUpoBaHUE MPEACTABICHUS 0 HEOOXOAUMOCTH J0Ka3aTeIbCTB MPU 0OOCHOBA-



HUU MaTEMaTUYECKUX YTBEPXKICHUU M POJIM aKCHOMATHKU B MPOBEICHUU JETYyK-
TUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIJIEKTYalIbHBIX U TBOPUYECKUX CIIOCOO-
HOCTEH 00yd4arolmuxcsi, MO3HABAaTEIbHOW AKTUBHOCTH, HUCCIEAOBATEIBbCKUX yMe-
HUN, KPUTUYHOCTH MBIILJICHUSI, THTEpeca K U3yYCHUIO TEOMETPHH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS Paco3HABATh MPOSIBICHUS F€OMETPUUYECKUX MOHSITHH, 0OBEKTOB M 3aKO-
HOMEPHOCTEHN B peaJibHbIX JKM3HEHHBIX CUTYyAIUsX U MPU U3YUYEHUU JIPYTUX yueo-
HBIX NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOICIIUPOBAHUS
peanbHBIX CUTYaIlui, UCCIEIOBAHUS TTOCTPOCHHBIX MOJENEH, HHTEPIPEeTAIlluU M0-
JYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpPKATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax siBnsitoTcsi: «IIpsiMble W TIJIOCKOCTH B TPOCTpPaHCTBE», «MHOrO-
rpaHHukny, «Tenma BpameHus», «BeKTopel M KOOpAWHATHI B IPOCTPAHCTBEY,
«/IBMKeHUsT B IPOCTPAHCTBE.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHNE «yMETh ONEPUPOBATH I1O-
HSATUSMU», PEJIEBAHTHBIMU T€OMETPUH Ha YyriayOaéHHOM ypoBHE 0oO0yuenus B 10—-11
KJIaccaxX, OTHOCHTCSI KO BCEM COJIep KaTelIbHbIM JMHUSM y4eOHOro Kypca, a (op-
MHUPOBAHHE JIOTUYECKUX YMEHUHN pacrpeeseTcss He TOIbKO MO COAePKATEIHHBIM
JUHUSAM, HO U 10 rogam oOydenus. CoaepxaHue o0pa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM pe3ysibTaTaM ocBoeHHust denepaibHOil paboyeil mporpaMmbl, pac-
npelenEHHBIM 110 ToJaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pazoM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIMITMATBHBIM BOIIPOCAM O0ydYaroluecs oopaniainuch Heo -
HOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIAJICHHE T€OMETPUUECKUMH TTOHSTH SI-
MU ¥ HaBBIKAMH TOCJIEAOBATENBHO U MOCTYIMATEIbHO, C COOMIOIEHUEM MPUHITUIIA
IPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO0 CUCTEMY I€OMETPUUECKUX
IpeACTaBICHUN OOyYaroONIuXCs, pacimupss u yrryonss e€, oOpasys NpOYHBIC
MHOXECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3nath ycnoBus i auddepeHnuanuu 00ydeHus, TOCTPOCHUS WHIUBHUIY-
aNbHBIX 00pa30BaTENbHBIX MPOrpaMM, 00ECIEUUTh YIIyOJIEHHOE HM3yUeHUE Teo-
METPHUH KaK COCTaBJISIONIEH yaeOHOTo Ipenmera «MaTemaTikay;

MOATOTOBUTh O0YYAIOUIUXCSl K MPOJOJKEHUIO U3YYEHUS] MAaTEMAaTUKH C y4é-
TOM BeIOOpa Oymymieit mpodeccuu, odecrnednBas MPEeEeMCTBEHHOCTh MEKIY OOIIHM
1 ipo(eccroHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOTO Kypca «l'eomeTpusi» Ha yriiyOJI€HHOM ypOBHE OTBO-
nutest 204 qaca: B 10 ximacce — 102 yaca (3 gaca B Henento), B 11 knacce — 102 ya-
ca (3 yaca B He/ielIO).



COIAEPKXAHHUE OBYYEHUA
10 KJJACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpun. Touka, npsiMasi, INIOCKOCTh, IPOCTPAHCT-
BO. [loHsiTHE 00 aKCMOMATUYECKOM MOCTPOECHUU CTEPEOMETPUU: aKCUOMBI CTEPEO-
METPUU U CIEACTBHS U3 HUX.

B3anMHOe pacnonokeHue NpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS, Ma-
pajuieNIbHbIE U CKpeluBaromuecs npsamele. [Ipu3Haku CKpemyBaroOmuXcs NPSMbIX.
[TapamienbHOCTh NPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MAPAJIIEIBHBIE MPSIMBbIE
B IIPOCTPAHCTBE, NapAJIIEIBHOCTh TPEX MPSAMBIX, APAIIEIBHOCTh IPSIMOM U ILJIOC-
koctu. [lapamnenpHoe W LIEHTpajIbHOE MPOECKTHUPOBAHUE, H300paxkeHue Quryp.
OcHOBHBIE CBOWCTBa MapajuIeNIbHOTO MpoekTupoBaHus. M3o0paxkenue ¢uryp B
napajuieIbHOW NPOEKUUU. YTJbl C COHAMNPABIECHHBIMU CTOPOHAMH, YTOJ MEXKIY
OpsAMBIMHU B pocTpaHcTBe. [lapaminenbHOCTh IOCKOCTEN: MapalieIbHbIE MIOCKO-
CTH, CBOMCTBa MapaJljiebHBIX IIockocTel. [IpocTeiime npocTpaHcTBEHHbIE PU-
T'Ypbl Ha TUIOCKOCTH: TETPa’Ap, MapajuleIenUune], HOCTPOEHUE CEUCHHI.

[leprieHAUKYIISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAIUICIIBHBIE U NEPICHAUKYIISIPHBIE K IIOCKOCTH, IPHU-
3HaK NEPIECHAUKYISPHOCTU IPSAMOM U INIOCKOCTH, TEOpEMA O MPSAMOM IEPIEHU-
KyJISIpHOU Tu10cKOCTH. OpTOroHalibHOE MpoeKTUpoBaHue. llepnenaukynsp u Ha-
KJIOHHBIE: PAaCCTOSIHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSHUE OT MPSIMOM 110 IUIOC-
KOCTH, IPOEKIHs (GUTYpHI HA TJIOCKOCTb. [lepneHnuKynsspHOCTh MIIOCKOCTEN: MPH-
3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTER. TeopeMa 0 TpEX NepreHIuKyIsIpax.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSIMOW M IUIOCKOCTBIO, JIBYI'DAHHBIN
YTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOT'PAHHBIE YIJIbI.
CBolicTBa IJIOCKUX YIJIOB MHOTOIpaHHOro yrija. CBONCTBa IUVIOCKMX U JABYTpaH-
HBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB JJII TPEXTPAHHO-
ro yria.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: Nn-yrospHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBasl U TOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsIMOYTOJBHBIM MapaJUIeNIeNUIlel U ero cBoucrea. Kparuai-
1IMe MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Diinepa. [IpoctpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrosibHas nupamMuia, NpaBuibHAsA U yCeUEHHAs
nupamusibl. CBolcTBa pébep M OOKOBBIX TpaHei mpaBuiibHOM mupamunibl. [lpa-
BWJIbHBIE MHOTOTPAHHUKU: TMPaBUJIbHAS NpPU3Ma W IpaBWIbHAA NHUpaMuUIa, Ipa-
BUJIbHAS TPEYTOJbHAas MMpaMKa U MPAaBUWIBHBIN TeTpasap, kKyO. IIpeacrasieHue o
IIPAaBUJIBHBIX MHOTOIPaHHUKAX: OKTa3p, NTOAEKAdAP U UKOCAdP.



Boluncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriel. [lmo-
aab OOKOBOM MOBEPXHOCTH U IMOJHOW MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIAb
OCHOBaHHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsAMOMN MpusMbl. [lnomans 60ko-
BOM NOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOM NUPaMUIBbI, TEOPEMA O IUIOLIAIN
YCEYEHHOU TUPaMHUJIBI.

CummMmeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM IPABWIBHBIX MHOTO-
rpaHHUKOB. CUMMETpUsl B MPABUIBHOM MHOTOIPAHHUKE: CUMMETPUS Mapajijiesne-
MIUTIE1a, CAMMETPUS NMPABWIBHBIX IPU3M, CUMMETPUS PABUIBHOW UPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOP, JJIMHA HEHYJIEBOTO BEK-
TOpPA, BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U MPOTUBOIOJIOKHO HAIpaBJEH-
Hbl€ BEKTOpbI. PaBEeHCTBO BEKTOPOB. [[€MCTBUS C BEKTOpPAMU: CIIOKEHUE U BBIYHU-
TaHWE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHCIIO.
CaoiicTBa cioxkeHus BeKTopoB. CBOWCTBA YMHOXEHHUs BEKTOpa Ha yucio. IToHs-
TUE KOMIUIaHapHbI€ BEKTOpPHI. [Ipr3Hak KoMIUIaHapHOCTH TPEX BEKTOpOB. [IpaBu-
70 mapaienenumnena. Teopema o pa3joKEeHUU BEKTOpAa MO TPEM HEKOMIUIaHap-
HbIM BekTOopaM. [IpsmoyronbHas cucteMa KOOopaAHHAT B ipocTtpancTBe. KoopauHa-
Tl BeKTOpa. CBA3b MEXIYy KOOpAMHATAMHU BEKTOPA U KOOpAUHATAMH TOYEK. YTOI
Mexay BeKkTopamu. CKaJlsIpHOE IPOU3BEACHUE BEKTOPOB.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIM YPOBEHb) HA YPOBHE CPE]-
HEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTro OOIEeCTBa, MPEACTABICHHE O MaTeMaTHye-
CKMX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEIYP
IPaXKJIaHCKOTO 00I1IecTBa (BHIOOPHI, ONMPOCHI U APYroe), yMEHUE B3aHUMOJCHCTBO-
BaTh C COIMAJILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (YHKIUSMH M Ha3HAye-
HUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPaXKIAHCKOW MIACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONH MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTIKCHUN B JIPYTMX Haykax, TEXHOJOTHAX, cepax 3Ko-
HOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JIOCTUKEHHN HAYKU U JIEATEIbHOCTHIO YUEHOTO, OCO3ZHAHUE JINYHO-
ro BKJIaJla B MOCTPOEHUE YCTOWYUBOTO OYTYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIIOYAs 3CTETUKY MAaTEeMaTUYECKHX 3a-
KOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTaAHME:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MATEMATUUECKUE 3HAHUS B MHTEpE-
cax 3JI0pOBOT0 M 6e30macHOro o0pas3a KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBO-
€My 370pOBBIO (3I0pPOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M OTIbI-
Xa, perynspHas (u3ndecKkask akTUBHOCTH), (DM3UYECKOE COBEPIICHCTBOBAHUE MPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ATETbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0US, HHTEpEC K pa3ind-
HbIM cdepaM mTpoPecCHOHATBLHON NESITENbHOCTH, CBSI3AHHBIM C MAaTEMAaTUKON U €€
MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiei mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIaHBbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTU4ecKoMy 0Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTIKEHUU BCEU HKU3-



HU, TOTOBHOCTh K AKTMBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3aJa4 MaTeMa-
TUYECKOM HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJIbTYphl, TOHUMAaHUE BIUSHUSA COILU-
aIbHO-2KOHOMHYECKHX MPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOMN Cpe-
JIbl, OCO3HAHME TJI00ATILHOTO XapakTepa SKOJOTHMYECKUX MPoOJIeM, OpUEHTAIUS Ha
MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM I peuieHus 3a1ad B 00JacTh OKpyKato-
el cpepl, TUIAHUPOBAHUE IMOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIJIEICTBUUI
IUIS1 OKPY’KaroUIEN Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH, MOHMMaHWE MaTeMaThuye-
CKOM HayKH Kak cepbl 4eTOBEYECKOM JEsITeIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HA-
YUMOCTH JJISl pa3BUTHUA LIUBUIU3AIUM, OBJIaJICHUE SI3bIKOM MaTEMaTUKU U MaTema-
TUYECKOU KYJIbTYpOH KaK CPEICTBOM MO3HAHMS MHUPA, TOTOBHOCTh OCYLIECTBIIATH
IPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
00BEKTOB, MOHSATUN, OTHOLIEHUN MEXIY MOHATHUSAMHU, (POpMYyIHUpOBAThH OMpeese-
HUS TOHSTUMN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(HUKAIUK, OCHOBA-
HUS 11 0000IIEHUS! U CPABHEHUS, KPUTEPUHU ITPOBOJUMOTO aHAIN3A;

BOCIIPUHHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAU-
TEJbHBIC U OTPUIIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JI€JIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U UHAYK-
TUBHBIX YMO3aKIIOUEHUN, YMO3AKIIFOUEHUH 110 AaHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATH CIOCo0 perieHus: yaeOHOH 3amauu (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pEIICHUs, BbIOMpaTh HauOosee MOAXOASUIUMU C Y4ETOM CaMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HUCCIEIOBATEIbCKUN HHCTPYMEHT TIO3HAHUS,
dbopMynHUpOBaTh BOMPOCH], PUKCUPYIOIINE TPOTUBOpEUUE, MPoOIeMy, YyCTaHABIIHU-
BaTh UCKOMOE U JJaHHOE, (POPMHUPOBATH TUIMOTE3Y, apryMEHTUPOBATh CBOIO MO3HU-
110, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEJILHO CIJIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SIBJICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
NPOBEIEHHOTO HAOJIO/IEHUS, UCCIIEI0BAHUS, OLIEHUBAThH JTOCTOBEPHOCTD MOJIYYEH-
HBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIICHUII;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTAThH MPEI-
MOJIOKEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JIePUIMTHI MHOOPMAILIMK, JAHHBIX, HECOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsI pEIIeHUS 3a1a4H;

BBIOMpPATh UH(OOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBATh W HHTEPIPETUPOBATh WHOOPMAIMIO PA3TUYHBIX BHUIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHMBATh HAAEKHOCTh MH(MOPMAIIUHU IO CAMOCTOSITENIbHO CHOPMYITUPOBAH-
HBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS

OO01menue:

BOCIIPUHUMATH ¥ ()OPMYIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMH H
eJISIMA OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCT-
HBIX U TTMCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS IO XOJy PEUICHUs 3a/1adu, KOM-
MEHTUPOBATh MOTYyUYEHHBIN pe3yIbTaT;

B XO7€ OOCYXXIEHHUsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
poOIeMBbI, pelIaeMon 3a/1auu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIC HA MOUCK pele-
HUSI, COTIOCTABIIATh CBOU CYXJICHHS C CYXJCHUSMU IPYTUX YYaACTHUKOB JTUANIOTa,
OoOHapy>KMBaTh Pa3jIM4Me U CXOJICTBO MO3UINH, B KOPPEKTHOU (Gopme dhopMyu-
pOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

NIPENICTABIISATh Pe3yAbTaThl PEIICHUS 3aJa4M, IKCIIEPUMEHTA, UCCIICIOBaHNUS,
MPOEKTa, CAMOCTOSITEIHHO BHIOMPATH (JOPMAT BHICTYIUICHHS C YYETOM 3a/aad TMpe-
3CHTAIMA U OCOOCHHOCTEHN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHThI PEUICHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh HaBBIKAMU MO3HABATEIBHON pediekcun Kak OCO3HAHUs COBeplIae-
MBIX JICUCTBUN U MBICTUTEIbHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAIETh CIOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJIS IIpollecca U pe3yJsibTaTa PelIeHUs: MaTe MaTUIECKOM
3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA IIEJIH U YCIOBUSIM, OOBSICHIATH TPUUHHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboTHI MPHU pelIeHUH y4eOHBIX 3aj]1adu, MIPUHUMATH 11€]b COBMECTHOU JIeSTEIBHO-
CTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paOOThI, paclpenesiTh BUABI padoT,
JIOTOBapPUBATKCS, 00CYKAATh MPOIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHUS He-
CKOJIBKMX JTFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbIE HMITYPMbI» U HUHBIE), BBHIOJHATH CBOIO 4acTh PabOThl U KOOPAMHHUPO-
BaTh CBOM JEHUCTBUS C JIPYTMMU YI€HAMU KOMaH/]Ibl, OIIEHUBATh KA4€CTBO CBOETO
BKJIaJja B OOIIMH MPOAYKT MO KPUTEPUSM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO ONIEPUPOBATH OCHOBHBIMH TMOHATUSIMU CTEPEOMETPUM TIPU pelie-
HUU 337124 ¥ POBEACHIUN MaTeMaTHUYECKUX PACCYKICHU;

e IPUMEHATh AKCUOMBI CTEPEOMETPUHM M CIEACTBUS U3 HUX IpPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

o KJTACCH(PUITMPOBATh B3aMMHOE PACIIOJNIOKEHUE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OTIEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YTIaMU B TPOCTPAHCT-
B€: MEX1Y MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSAMON U IMIIOCKOCTHIO;

e CBOOOJTHO OMEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOI'PAaHHUKAMU;

e CBOOOJITHO pacO3HABATH OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (IIpU3Ma, mUpa-
MH/JIa, IPSIMOYTOJbHBIN Napasuienenunen, Ky0);



e KJIACCU(PMIIUPOBATh MHOTOTPAaHHUKH, BbIOMpasi OCHOBaHUS s Kiaccudu-
KallWH;

e CBOOOJIHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C CEYEHHMEM MHOIOIPaH-
HUKOB IIJIOCKOCTBIO;

e BBHITIOJIHATDH MMAapajliesibHOE, HEHTPAIBLHOE U OPTOTOHAIILHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYp HA IJIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOI'PAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIOJHATD
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,
OCb U TUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIOCKOCTh CUMMETPHUH (pUry-
PEL;

¢ CBOOOJIHO OMEpUPOBaATh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM M KO-
OpJIMHATaM B IPOCTPAHCTRBE;

¢ BBHITIOJIHATDH JIEUCTBUSI HAaJl BEKTOPAMU;

e pEIIATh 3a/1a4M Ha JI0KA3aTEJIICTBO MATEMAaTUYECKUX OTHOILECHUN M HAXOXK-
JIEHUE TE€OMETPUYECKUX BEIWYMH, IPUMEHSSI U3BECTHBIE METOBI IPU pe-
IICHUY MAaTEMAaTUYECKUX 3a7a4 MTOBBIIMIEHHOIO U BBICOKOI'O YPOBHS CIIOXK-
HOCTH;

e [PUMEHATH  IPOCTEHIINE MPOTPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e U3BJIEKATh, MPEOOPa30BBIBATH M HMHTEPIPETHUPOBATH MH(OPMAIMIO O IPO-
CTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTrypax, MPEACTAaBICHHYIO Ha 4epTe-
’Kax U PUCYHKax;

e IPUMEHSATDH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBAThb U AHAIU3UPO-
BaTh peajbHbIC CUTyallUH, NIPUMEHATHh M3YyYEHHBIE IMOHATUS B IIpoLEcce
MIOWCKA PEIICHUs MaTeMaTH4ecKu chopMyIupoBaHHON NpoOsIeMbl, MOe-
JUPOBATh PEAJbHBIE CUTYallMM HA SA3bIKE I'€OMETPUH, HMCCIEN0BaTh IO-
CTPOEHHBIE MOJIEIN C UCIOJb30BAHUEM I'€OMETPUUYECKUX MOHITHI U TEO-
peM, annapara anreOpsl, pelarb MPakTUYECKHUEe 3a/1auu, CBA3aHHbIE C Ha-
XOXKIEHUEM T€OMETPUUECKUX BEJIMUNH;

e IMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTUS T€OMETPUU KakK CO-
CTaBHOM 4acTU (PyH/IaMEHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoaprrre | Hpaktirieckite o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeoMeTpuio 23 1 0 https://resh.edu.ru/
5 B3anmHoOe pacnosokeHue npsMbIX B PO- 6 1 0 https://resh.edu.ru/
CTpPaHCTBE
3 [TapannenbHOCTH NPSIMBIX U TJIOCKOCTEN B 8 0 0 https://resh.edu.ru/
MPOCTPAHCTBE
4 HelineHm/IKynﬂpHOCTL MPSAMBIX U TITOCKO- 25 0 0 https://resh.edu.ru/
CTeH B MPOCTpPaHCTBE
VYrubl 1 paccTOsIHUS 16 0 https://resh.edu.ru/
MHoOrorpaHHUKu 7 0 https://resh.edu.ru/
BexkTopsl B mpocTpaHcTBe 12 0 0 https://resh.edu.ru/
8 HOBTOPGHI/IC, 000011IeH1E U cUCTEMATHU3AIINAA 5 5 0 https://resh.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM Kowrponssie | Tpakruuecie (undgpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI pecypest
1 AHanuTHYeCcKas reOMeTpHs 15 1 0 https://resh.edu.ru/
9 HOBTopeHIEe, 0000I11IeHNE U cUCTEMATH3a- 15 1 0 https://resh.edu.ru/
WS 3HAHUH
3 O06BEM MHOTOTPAaHHUKA 17 1 0 https://resh.edu.ru/
4 Tena Bpamenus 24 0 https://resh.edu.ru/
5 [Tmomaam MoBEpXHOCTH U OOBEMBI KPYT- 9 1 0 https://resh.edu.ru/
JIBIX TEJ
6 JBrkeHust 5 1 0 https://resh.edu.ru/
7 HOBTopeHIEe, 000011IeHNE U CHCTEMaTH3a- 17 5 0 https://resh.edu.ru/
1IUsI 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 8 0




YUYEBHO-METOJIMYECKOE OBECIIEUEHUE OBPA30OBATEJIBLHO-
o NPOILIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

I.A. Anmumos, FO.M.Konsrun, M.B.TkauéBa u ap. Maremaruka: anredbpa u Ha-
YaJla MaTeMaTHYeCKOro aHaiu3a, reoMeTpus. Anredpa U Hayana MaTeMaTH4eCKO-
ro ananuza.10-11 xnaccel: yueb. nns o61eodpa3oBar. opranusaiuii: 6a30Bblil 1
yray6na. ypoBuu. Usn. Ilpocsemienue. Atanacan JI.C. u np. Martematuka. ['eo-

metpus 10-11 knacceer. U3n. [Ipocsenienue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET o6pa3oBarenbHas miatdopma POIII






