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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoOBHS s
oOyuaromuxcs 10 —11 xmaccoB paspabotaHa Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHJapTa cpeiaHero oduiero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH, MPEABSIBIIEMBIX K MAaTEMATUYECKOMY
0o0pa30BaHuI0, W TpPaguUUi poccUcKoro oOpas3oBaHus. Peanmuzanuss mporpaMmbl
o0ecrieunBaeT OBNAJICHHE KIIOYEBBIMA KOMIETCHIHUSMH, COCTABJISIONIMMH OCHOBY
JUIE CaMOPAa3BHUTHS U HETIPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOTO M TMIO3HABATEIHLHOTO Pa3BUTHS JTMYHOCTHA O0YJAIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh, y4eOHOTO Kypca TEOMETpHMH Ha YPOBHE CpPEIHETO OOIIEeTro
oOpa3oBaHus OOYyCJIOBJICHA MPAKTHUYECKOW 3HAYMMOCTBIO METalpeIMETHBIX |
NPEIMETHBIX pPEe3yJbTaTOB OOYYCHHUS TEOMETPUHM B HAIPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydwaromuxcs, (opmMupoBaHus (PYHKIIMOHAIBLHONW MaTeMaTHYECKOU
I'PaMOTHOCTH, M3YYCHHUsS JIPYTUX YUEOHBIX TUCHUIUIMH. Pa3BuTHe y 00ydaromuxcs
NPaBUIBHBIX TPEACTABICHUN O CYIIHOCTH M TPOUCXOXKIACHUH TEOMETPUUECKUX
aOCTpakiuii, COOTHOIICHHH pEAJTbHOTO W HWJICAIBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTUIECKOW HAYKOW SIBIICHUI M MPOIECCOB PEAIbHOTO MHpPA, MECTE TEOMETPUH
B CUCTEME HAayK M POJIM MAaTEMaTHYECKOTO MOJICTTUPOBAHUS B HAYYHOM TIO3HAHHUH U B
NpPaKTUKE CIIOCOOCTBYET (DOPMHPOBAHHWIO HAYYHOT'O MHPOBO33PEHUS yUAIIMXCS, a
TaK)KE€ KaueCTB MBIIUICHUSA, HEOOXOAMMBIX JUIS aJalTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpust sBISETCS OMHMM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obOmero oOpa3oBaHMs, TaK Kak oOecredyrBaeT BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIHMILINH €CTECTBEHHO-HAYYHOU HAIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndueckoe MblieHue, QopMupyeMoe TpU HM3YYCHHH OOYYaroIIMMUCS
MOHATHUIHHBIX OCHOB T€OMETPUU M TTOCTPOSHUH IEMTOYKH JJOTUYECKUX YTBEPKICHUM B
XOJIE PEIICHHs] TEOMETPUIECKUX 3a]1ad, yMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPE/ICTBEHHO HCIOJB3YIOTCA TIPH PEHICHUH 3a/lad  €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpHEeHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJACTAX JMAESATENBHOCTH dYenoBeka. OpHEHTAIMsl dYeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHAIBbHOrO OBITHS, (opma
OTPaXCHHUSI OKPYKAIOMIETO MHUpPA, YCIOBHE YCIENIHOTO TO3HAHUS M aKTHBHOTO
npeoOpa3oBaHus AeHCTBUTEILHOCTH. OnepupoBaHe MPOCTPAHCTBEHHBIMH 00pa3aMu
OoOBEIMHSCT Pa3HbIC BUBI yUEOHOW M TPYMOBOH JCSITCIBHOCTH, SBISETCS OJHUM W3
mpo(ecCHOHaTBbHO BaXKHBIX KAueCTB, MOITOMY aKTyallbHa 3ajada (pOPMUPOBAHUS Y



o0ydJaromuxcs MPOCTPAHCTBEHHOTO MBIIIJICHUS KakK Pa3HOBUIHOCTH OOpPa3HOTO
MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUUYECKOU
NEATEeNIbHOCTY 110 MHOTMM HaIlPaBIICHUSIM.

[lenb ocBoeHMS MporpaMmbl yueOHOro Kypca «['eomeTpusi» Ha 0a30BOM YpOBHE
oOydyeHuss — 001eo0pa3oBaTeIbHOE W OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOUIUXCS
yepe3  o0ecreyeHWe  BO3MOXXHOCTH  NPUOOpPETEHUSs W HUCIOJIb30BaHUS
CHUCTEMATHYECKHUX T€OMETPUUECKUX 3HAHUW U NEUCTBUH, CrielU(PUUHBIX T€OMETPHUH,
BO3MOXKHOCTH YCIICITHOTO TPOJIOIKEHUS O0pa30BaHMsl MO CHEHUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE TNpe/lHa3HaueHa s
o0ydJaromuxcs CpeaHel IMIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOro o001mero oOpa3zoBaHus. Takum o0pasom, oOywarouigecss Ha
0a30BOM YpPOBHE JIOJKHBI OCBOMTBH OOIIME MAaTEMaTUYECKHE YMEHUSI, CBSI3aHHbBIE CO
crienupUKOd TEOMETPUH M HEOOXOIUMBIC JJIsi )KU3HM B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHu UMEIOT BO3MOKHOCTh U3YYUTh F€OMETpHI0 Oosee TiyO0oKo, eciiu B
JTadbHEUIIEeM BO3HUKHET HEOOXOJAMMOCTh B TEOMETPUUECKHUX 3HAHHUSIX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocT)keHue 1eJIi  OCBOSHUS TMPOrpaMMbl  OOECIICUMBACTCS  PEIICHHEM
COOTBETCTBYIOIIMX  3ajad. [lpuopuTeTHBIMM  3aJayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHUE MPEACTABICHUS O TEOMETPUU KaK YACTH MUPOBOM KYJIbTYpPbI

U OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e (opmupoBaHue NpeaCTaBICHUS 0 MHOTOIPAaHHUKAX M TeJlaX BpaIleHUs KakK O
BOXHEUIINX MaTeMaTHUYEeCKUX MOJIESAX, TO3BOJISIIOIIUX OINKUCHIBATh |
U3y4aTh pa3Hble SABICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHHe yMEHHS pacro3HaBaTh Ha YEPTEKAX, MOJACISIX U B peaTbHOM
MUpPE MHOTOTPaHHUKHU U TeJa BPAICHUS;

e OBJQJICHHE METOJAaMHU pEIICHHs 3a7a4 Ha TOCTPOCHHSI Ha HM300paKEHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHMe yMEHHUS ~ ONEPUPOBATH OCHOBHBIMH  TOHATUSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJICHHE ATOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB 3a/1ay; (HOPMHUPOBAHUE
YMEHUS TMPOBOJAUTH HECIOXXHBIE JIOKA3aTelbHbIE PACCYXICHUS B XOJI€
pelIeHns  CTepEOMETPUYECKMX 3aJad M 33aJad C  [PaKTUYECKUM
COJIep’KaHHEM;

e Pa3BHUTHE HMHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEILHON AKTUBHOCTH, HWCCJIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIILICHUS;



e (QopmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHH:
yYMEHHUE PaclO3HABaTh MPOSBICHUSI T€OMETPUUYECKUX TMOHATHI, O0BEKTOB U
3aKOHOMEPHOCTEH B peajJbHbIX XU3HEHHBIX CUTYalUSIX U TMPU H3YyUYECHUH
IPYrUX  y4eOHBIX  NPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYIUPOBATh UX HA SI3BIKE TE€OMETPUU U CO3/1aBaTh
rEOMETPUYECKHE MOJIEIH, MPUMEHSATh OCBOCHHBIA T€OMETPUYECKUN armapaT
JUISL pelICHUs] TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBATH U
OIICHUBATH MOJYYECHHBIE PE3YJIbTATHI.

OTAMYUTENHEHONM OCOOCHHOCTBIO MPOrPaMMBbl SIBIISIETCSI BKIIOUEHHE B KYpPC
CTEpPEOMETPHUH B Hauaje ero M3y4deHus 3ajiay, pelracMbIX Ha YPOBHE UHTYUTUBHOTO
MO3HaHMS, W OMNpeNeiIEHHBIM 00pa3oM OpraHu30BaHHas pabdoTa HAJ HHUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMYECKOTO M MPOCTPAHCTBEHHOTO  MBINLICHUS,
CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JadbHEUIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTmaéTcss HATVISIAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHUs, TO
€CTh TEOPETHYECKHE 3HAHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON JeATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX TPEACTABICHUN Y
yUYalIuXxcsi B Kypce CTepeOMETPUH MPOBOAUTCS 3a CUET pelIeHUs 3a]ad Ha CO3JJaHue
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznanue o0pa3a TMPOBOAUTCA C ONOPOM HA HArISAHOCTh, a
orepupoBaHue 00pa3oM — B YCIOBHUSIX OTBJICUEHHUS OT HATJIAJHOCTH, MBICIIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPHKAHUSA.

OcHOBHBIE cozepkarenbHble JUHUU Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «lIpsmMble U MIOCKOCTH B MPOCTPAHCTBEY», «Tena BpalieHus»,
«BekTopbl U KOOpIMHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUM
pacmpenensieTcss He TOJIbKO MO COJIePKaTeIbHBIM JIMHUSAM, HO U 10 ToJaM O0yuYeHHUs
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacHpenelaEHHBIM MO0 TrojJaM  OOydYeHHs,
CTPYKTYPHPOBAHO TaKHM 00pa3oM, 4TOOBI OBJIaJICHHE T€OMETPUICCKUMU TTOHATUSIMHU
Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCIEOBATEIBHO U TOCTYNATEIBHO, C COOTIOCHUEM
MIPUHIIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAIIMCH B OOIIYI0 CUCTEMY
T€OMETPUYECKUX MPEACTABICHUN 00YJaIOMUXCsl, pacIIupssi U yriayousis e€, oOpasys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha wn3ydenue reomerpun otBoautcs 2 yaca B Henemo B 10 knacce n |1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh NPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIP, KyO, Mapaiesaenumnea; NoCTPOCHUE CEUeHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHAUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YroJl MEXAY NPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IIPU3HAK  IEPHEHIUKYJSIPHOCTH  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HAKJIOHHAs NMPU3MbI, OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMua. OJNEMEHThl MNpU3Mbl M nupaMuibl. [lpaBuibHbIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPSAMOW MPHU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTu U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHMS MpOrpaMMbl y4eOHOro Tmpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUU 00YyYarOMIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOIr0 O0IIEeCTBa, MPEACTABICHUEM O MATEMAaTUUECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBHIO POCCUNUCKOM TPaKTAHCKOW HJICHTUYHOCTU, YBOKCHHUS K
MPOIIJIOMY W HACTOSIIIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTH)KCHUSIM POCCUHUCKUX MAaTEMaTUKOB M POCCUMCKON MaTEMaTHUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO DJTHX JIOCTIDKCHMH B JAPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoa; chopMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, ATUYECKOrO IMOBEAECHUS, CBSI3AHHOTO C MPAKTHUYECKUM
IPUMEHEHHEM JOCTUKEHUN HAYKU U JAESATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYHBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOUas 3CTETHKY MaTE€MAaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a/1a4, pEIICHU, PACCYKICHUH; BOCIPUUMYHBOCTBIO K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

chOpPMHUPOBAHHOCTHIO yYMEHHUS TMPUMEHSITh MaTeMaTHUYeCKHe 3HaHUus B
MHTEpEcax 30pOBOTro U 0e30macHoro o0pasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHWE, COAIAHCHPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryisipHas (U3MYecKas aKTUBHOCTD); (PU3MUYECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

FOTOBHOCTBIO K TpPYJy, OCO3HAHMEM LEHHOCTU TPYAOJIIOOUS; HUHTEPECOM K
paznu4HbIM cepaM mpodecCHOHATBEHOMN NESITETHHOCTH, CBI3aHHBIM C MAaTEMATUKON
1 e€ IPWIOKCHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiei npodeccun
U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHbl; TOTOBHOCTBHIO U CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUI0 Ha MPOTHKEHUU BCEH



KU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4eCKON HAIlpPaBICHHOCTH.

IK0J0IrnYecKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKOM KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COITMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSHUE MPUPOJHOW M COIMATbHOU
Cpelbl, OCO3HAHUEM II00AJLHOTO XapaKTepa KOJIOTHYECKUX MPoOieM; opreHTaIuen
Ha TMpPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUW [JIs pelieHusl 3aJad B 00JIacTu
OKpYXKaroliel cpejpl, IMUIAHUPOBAHUS TIOCTYNKOB M OLEHKU HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU, TOHUMAaHUEM MAaTEeMaTUYECKOM
HayKd Kak cepbl 4eTOBEUECKON NESTEILHOCTH, ITANOB €€ Pa3BUTUSA U 3HAYUMOCTHU
JUIS pa3BUTHS 1TUBWJIM3ALIMK; OBJIAJEHUEM SI3bIKOM MAaTeMAaTHKA M MaTeMaTUYECKOM
KyJIbTYypOH KaK CPEeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOSKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUIYAILHO U B TPYIITIC.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE PE3yJNbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
no3HaeamebHbIMU 0elcmeusiMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1) YHnueepcanvhuie no3naseameJsibHble Oeticmaus, obecneuusarom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYeccos oobydarouuxca (0ceoeHue
Memo0o08  NO3HAHUA  OKpyJcarowe2o  Mupa,  HNpuMeHeHue  J102U4eCKUX,
uccne008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHONIICHWA MEXKAY TMOHATUAMH;, (HOPMYIUPOBATH
OTpeJeNiCHUs] ~ TOHSATHH;  yCTAaHABIWBAaTh  CYIIECTBEHHBIH  TMPHU3HAK
KiIaccu(UKaIMi, OCHOBaHUS JJisi OOOOIIEHHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCIHpPUHUMATh, (GOPMYIUPOBATH H  MPEOOpPa3OBBHIBATH  CYXKICHHUS:
yYTBEPJIUTEIbHBIE W OTPHIATECIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIWE;
YCIIOBHBIE;

e BBISBIISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUHS
B ¢akTax, JaHHBIX, HAOMIOMCHUAX W YTBEPKICHUAX; TMpEjIaratb KpUTEPHUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUM;



e JieNaTh BBIBOJAbI C HCIOJB30BAHHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIIOUEHHI 110 aHAIOTUH;

e IPOBOJIUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(mpsiMble W OT MPOTUBHOIO), BHICTpauMBaTh apPryMEHTAIMIO, MPUBOIUTH
OpUMEpPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKACHHUS MU
BBIBO/IBI;

e BBIOMpaTH cmoco0 pemieHUs y4yeOHOW 3aaauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHUs, BbIOMpaTh HauOoJiee TMOAXOMAIIUA ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS;
(GopMynHpoBaTh BOIMPOCH, (PUKCUPYIOIIME MPOTUBOpEUHe, MpodIeMy,
yCTaHABIMBaTh  MCKOMOE€ W  JlaHHOe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CAMOCTOSTEIBHO CIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAaHIE
[0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro OOBEKTa, SIBICHHS,
IpolecCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMHU, SBICHUIMH,
POLIECCAMU;

e CaMOCTOSITENIbHO (OPMYJIHMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTam
NPOBENEHHOTO HAOJIOACHUS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHUN;

e TMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaK¥Ke BBIIBUTaTh
MPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISBIATH JACPUIUTH WH(GOPMAIINH, JTAHHBIX, HEOOXOAUMBIX JJisi OTBETAa Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BBIOMPATHh UH(GOPMAIINIO U3 UCTOYHUKOB PA3TMUHBIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM IpeIcTaBICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIMIO, MPEACTABIATH €€ B pasIuyHBIX (GopMax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATh HaJIEKHOCTh uHbOpMaIIH 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie = KOMMyHuUKamueHuwle  Oelicmsus,  00ecnedugarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCAL.

Oowmenne:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKJIECHHUSI B COOTBETCTBUU C YCIOBUSIMHU U
LeNsIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BbIpakaThb CBOIO TOUKY 3pEHHUS B



YCTHBIX W MHCBMEHHBIX TEKCTaX, HaBaTh IMOSICHEHHS IO XOAYy pEIICHUSA
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

B X0/i€ 00CYXJIE€HHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOMl TEMBI,
npoOJieMbl, periaeMoi 3aauu, BbICKA3bIBaTh HJCH, HAIlCJICHHbBIE HA MOUCK
PELIECHUS; COMIOCTABIISITE CBOU CYXKJEHUS C CYKIACHUAMU JIPYTUX YYACTHUKOB
nuanora, OOHApYyXUBAaTh Pa3IMuM€ U CXOJACTBO IMO3UIUMNA; B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a]1aud, SKCIIEPUMEHTA, UCCIIEeI0BaHNU,
MIPOEKTA; CAMOCTOSTENIBHO BhIOMpaTh (hopMaT BHICTYIUICHUS C YUE€TOM 3a7ad
pe3eHTAMi 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U WHIWBUIYaTbHOU
paboThl MpU pEIICHUH YYEeOHBIX 3aJad, MPUHUMATH I€JIb COBMECTHOM
NEeATeNIbHOCTH,  IJIAHUPOBAaTh  OpPraHMU3allMI0  COBMECTHOM  paboThI,
pacnpenensiTb BHIBI pabOT, JJOroBapuBaThCs, OOCYXKIaTh TMpOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYMIOBBIX GopMax paboThl (00CYXKaeHUsI, OOMEH MHEHH,
«MO3TOBBIC IITYpPMbl» ¥ WHBIC); BBHITIOJIHATH CBOK 4YacTh pPabOTBl U
KOOPJMHUPOBATH CBOU JEHCTBUSA C IPYTMMHU YJIEHAMU KOMaH/bI; OIIEHUBATh
KayecTBO CBOEr0 BKJIaJa B  OOHIMM MPOAYKT 1O  KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Vuusepcanvuvie pezynamusnvie oeiicmeus, obecneuusarom Gopmuposarue
CMBICIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTaBJIATH IIAH, AITOPUTM PEIICHUS 3a]a9d, BEIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YI4ETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh  HaBBIKAMHU  TIO3HABATENBFHOM  PEQIIEKCUU KaK  OCO3HAHMS
COBEpIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U pe3yJibTarTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHHUM 3a/1a4H,
BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LEIW M YCIOBHUSIM, OOBSICHATH
NPUYMHBl JOCTHUKEHHS WM HEIOCTHXKEHUS PE3YJbTATOB JIEATEIBHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPUU U CIEJACTBUS W3 HUX TMPU PCEHICHUU
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh TOHATHUAMU: MAPAICIHPHOCTD U TEPIICHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM.

KnaccudunupoBate B3aMMHOE pAaCIONOKEHHUE TPSIMBIX M ITUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATHUAMU: ABYTPAHHBIA YTOJI, TPaHU JIBYTPAHHOTO yria, peopo
JBYTPAaHHOTO yIJIa; JIMHCWHBIA Yrojd JBYIPAHHOTO YIUIa, TpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BBINYKIBIA HM  HEBBITYKIIBIH
MHOTOT'PaHHUK, 3JIEMEHThI MHOTOIPAHHHUKA, ITPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IUpamMuia; TpH3Ma,
NPSIMOYTOJILHBIN MapajuiesienuIes, Kyo).

KnaccudunmpoBate MHOTOrpaHHUKH, BEIOMpPAst OCHOBAHUS JIJISl KJIacCU(DUKAIIUN
(BBIMYKJIbIE ¥ HEBBINTYKIIbIE MHOTOTPAaHHUKH; MPABUIIbHbIE MHOTOTPAHHUKH; MPSMbIE
Y HaKJIOHHBIE TIPU3MBI, TTapajieICTUICbl).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEYEHUH, UCTIONB3YS METO/ CIIEIOB.

Ctpouth ceueHUss MHOTOTPAaHHUKOB METOJOM CJI€JIOB, BHITIOJIHATEH (BBIHOCHBIE)
IJIOCKHE YEePTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXYy, COOKY,
CHU3Y.

PemaTe 3amaun Ha HaXOXKJIEHUE TE€OMETPUUECKUX BEIWYUH MO 00pasiam Hiu
aNropuT™MaM, TPUMEHSAS M3BECTHBIE AaHAJIUTHYECKHE METONbl TIpU pElIeHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYHMCICHUE PACCTOSHUNU MEXKIY IBYMS
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEKY CKPEIIUBAIOIIIMUCS
MPSIMBIMH.

Pemate 3amaun Ha HaXOXKJECHUE TEOMETPUUECKUX BEIMYMH MO 00pas3lam WiH
aNropuTMaM, TPUMEHSS W3BECTHHIC AaHAJIUTHYECKHUE METONbl TIpU pENICHUHU
CTAaHJAPTHBIX  MaTeMaTHYECKWX  3aJad Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCA ~ MPSAMBIMHA, MEXKIY TMPSIMOH W  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Beraucnsate 00bEMBI M TIIOMAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,
nUpamMua) ¢ MpuMEHEHUEM (OPMYJIT; BEIYHUCIATh COOTHOIICHUS MEXIY TIIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUSMH: CHMMETpUS B MPOCTPAHCTBE; LEHTP, OCh U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATH W MHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, NPEICTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

[IpumeHsaTs reomeTpuueckue (akThl JUIsl PELICHUs CTEPEOMETPUUYECKHUX 3a/ad,
MPEANoIaralolnX HECKOJIbKO 1IaroB PEIeHUs, €CJIM YCIOBUS MPUMEHEHUS 3a/IaHbl B
ABHOU (popme.

[IpumensaTs  mpocTeilline  MNporpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]a4.

[IpuBOAUTH PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyuMeHsAT, TONIyYeHHbIE 3HAHMS Ha TMPAKTUKE: aHaJU3UpPOBATh pPealibHbIE
CUTyallul M TPUMEHSTh HM3YYCHHBIC IIOHATHUS B TIPOIECCE IMOMCKA pEelICHUs
MaTeMaTU4YeCKu cHOPMYITUPOBAHHON MPOOJIEMBI, MOJIETUPOBATH PEabHbIE CUTYAITUU
Ha S3BIKE TEOMETPUHU, HCCIEAOBATH TMOCTPOCHHBIE MOJEIN C HCIOIb30BAHUEM
Tr€OMETPUYECKUX TMOHATUH M TEOopeM, ammapara ainreOphl; peliarbh MpPaKTHYECKUe
3aJlayu, CBS3aHHBIC C HAXOXKJACHUEM IT'€OMETPHUUECKUX BEIMYHUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: WIMHAPUYECKAsT TOBEPXHOCTh, 0Opasyrolue
[WIMHJIPUYECKON MOBEPXHOCTH; IUJIMHIP; KOHHYECKasl MOBEPXHOCTh, 00pa3yronue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (UIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TIOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacroioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMU: MIAPOBONM CErMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOW CJIOW, OCHOBAaHHWE MIAPOBOrO CJOS, BBICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beruucnate 00bEMBI M TJIOMIQM  TOBEPXHOCTEH  TEN  BpalIeHUS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBINA B cepy U ONMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbI4ucisaTh COOTHOIIEHUS MEXIY IUIOMIAASIMH TIOBEPXHOCTEH U 00bEMamMu
MOTOOHBIX TEJL.

N300pakate uszydaembie (UTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BreImoytHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, MHTEPIPETUPOBATH W  NPEeoOpa3oBbIBaTh HMHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaxX, MPEICTABICHHYIO HA uYepTexax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNHATE  EUCTBUSL  CJIOKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NAPAILIEIEITUATIEAA.

OnepupoBaTh NOHATHSMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIrOJ MEXIY
BEKTOPAaMH, CKAIIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBI.

Haxonute cymMMy BEKTOPOB M NPOU3BEAECHUE BEKTOpPAa HAa YHUCIO, YTOJ MEXIY
BEKTOpAaMH, CKaJSIPHOE TPOU3BEICHHME, pPACKIAIbIBaTh BEKTOp 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTh reomeTpudeckre (HaKThl sl PEIICHUSI CTEPECOMETPUUCCKUX 3a/ad,
IPEANOJIAarallinX HECKOIbKO 1IaroB PEUIEHHUS], €CIIM YCIOBHS IPUMEHEHUS 3aJaHbl B
aBHOU popme.

Pemate mnpocreiilie reoMeTpuyecKHe 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTENbCTBO MATEMATUYECKHX OTHOLICHUH U
HAX0XJICHUE T'eOMETPUYECKUX BEIWYMH MO 00pas3laM WM alropuTMaMm, IpUMEHss
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr  TpoOCTEMIIME  MPOrPaMMHBIE  CPEICTBA UM BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a1ay.

[IpuBOaUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U KU3HHU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IprMeHATh TONYyYEHHBIC 3HAHUS HAa IIPAKTUKE: AHAJIU3UPOBATH pEabHbIC
CUTyallUM W NPUMEHATh HW3YyUYECHHBIC MOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTu4ecku chopMyIUupoBaHHON MPOOIEMBI, MOJACIUPOBATH peaTbHbIC CUTYAIlUN
Ha S3bIKE TE€OMETPHM, HCCIEAOBAaTH ITIOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM
T€OMETPUYECKUX TOHSATHH M TEOpeM, ammapara anreOpbl; pemarbh MPaKTHYECKUE
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPHUUYECKUX BEIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, III0CKOCTh, MPOCTpaHCTBO. [IpaBuia
1 n300pakeHUs Ha PUCYHKAX: U300pakeHUs 1 bubmmorexa [TOK
P . pHCyHiax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, IMapaJlIeIbHBIX TIPSIMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka
9 [Tonatus: nepecekaromumecs MIOCKOCTH, 1 bubnuoreka [JOK
MEePECEKAOIINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronmecs MIOCKOCTH, 1 bubnuoreka [IOK
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://m.edsoo.ru/db685e73
3HaAKOMCTBO C MHOTOTpaHHHKAMH,
4 H300pa)keHue MHOTOTPaHHHUKOB Ha 1 bubmotera [JOK
P P https://m.edsoo.ru/a63959d
PUCYHKaX, Ha MPOSKIIMOHHBIX YepTekKax
HauanpHbie cBeficHUS 0 KyOe U TupamMue,
5 X pa3BépTKU U Mojenu. CeueHus 1 bubmmorexa [IOK
Pa3Bep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavaneHble cBeieHus 0 Kyoe U mupamue,
6 X pa3BépTKU U Mojenu. CeueHus 1 bubmnorexa [IOK
Pa3BEp ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
bu6mmoreka [JOK
7 CTepEeOMETPUHU: AKCHOMBI CTEPEOMETPUU U 1

CICACTBUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe
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[TousiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

bubnuoreka [IOK

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU H
p p P P https://m.edsoo.ru/239c8ch4
CIICAICTBHUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
9 CTCPEOMETPUHU: aKCHOMBI CTCPEOMETPUU H bubamorexa [OK
p pHHt: P P https://m.eds00.ru/65c6b106
CIICAICTBHUS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
10 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU H bubmorexa HOK
P PHI: P P https://m.eds00.ru/258fc245
CIICZICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS bubamorera LHOK
PocIp - ep ’ https://m.edso0.ru/1a2520f6
MapajuIeNIbHBIC W CKPEIIUBAIOIIHECS TIPSIMBIE
[TapamienbHOCTh MPSAMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJIJIEIbHBIE IPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAICIIBHOCTh TPEX https://m.edso00.ru/93ad36b3
MPSIMBIX
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
13 npocTtpanctse: [lapannenbHOCTh MPAMON 1 bubmmorexa [JOK
POCIp F P P https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTIBI ¢ COHANpaBJIEHHBIMU CTOPOHAMHU Bubmmorexa LIOK
P P https://m.edsoo.ru/9f4071b9
15 Vroi Mexxay NPSIMBIMH B IIPOCTPAHCTBE Eubmorexa HOK
Y 1P pocIp https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsSMbIMU B POCTPAHCTBE bubmorexa HOK
afnt pocIp https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh IIIOCKOCTEH: bubnuoreka [IOK
NapajuleIbHbIE TUIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBolicTBa napayuIeIbHBIX INIOCKOCTEN bubnuorexa [IOK
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https://m.edsoo.ru/e504d656

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA bubnuorexa [JOK
IJIOCKOCTU: TETPAdIp, KyO, Mapasiesenumes https://m.edsoo.ru/4a28dc02
. bubnuorexa [JOK
20 Hocrpoerite cererit https://m.edSO(])_.[ ru/1d434dof
. bubnuorexa [JOK
21 Hocrpoetiite ceuerit https:// m.edSO(])_.[ ru/ec26fesd
KontposnbHas Ta 1o Teme "[Ipsmbie u
22 nnocfc?jm : Hiii:sz:TBZ. ’ bubmmorexa LIOK
[MapayuieIbHOCTh MPSMBIX | TIOCKOCTEMR" ntps://m.6ds00.1/9a0a9656
[TepieHAMKYISAPHOCTH MPSIMOM U TIJIOCKOCTH:
23 He;)HeH;IHK;IHﬂ;HHe npﬂllzlme B bubamorera LOK
https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbIe U bubnuoreka [IOK
MEPIEHANKYISIPHBIE K INTIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak neprneHIuKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/79165d15
08 Teopema o npsIMOii EpIIEHIUKYIIIPHON bubnuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsIMOii EpIIEHIUKYIIIPHON bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o0 psIMOI TEpIIEHIUKYIIIPHON bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnenuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE bubnmoreka [JOK
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OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edso0.ru/33c477d3

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

bu6mmoreka [IOK

32 )
oT TO‘-IIfI/I 110 TJIOCKOCTH, PAcCTOSTHUE OT httos://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIJIOCKOCTH
[lepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHHUE
33 oT ﬁquH oyrmicxocm aCCTOSFI)HI/Ie oT brbmmorexa [OK
. . P https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TIJIOCKOCTH
[TepnienuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHHE
34 oT IT)quH Oyl'IJ'Il())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [OK
. : -P https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 TIFIOCKOCTH
35 VYTrael B IPOCTPAHCTBE: YroJl MEXAY NPAMOM bubnuorexa [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TeprieHAMKYISAPHOCTD MIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIUKYIAPHOCTD MIIOCKOCTEN: TPU3HAK bubnunoreka [JOK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa o0 TpEX NepHeHAUKYISIpax Bubmmorexa LIOK
P P PHERIHILIP https://m.edsoo.ru/e4972cdc
42 TeopeMa o0 TpEX mepneHAUKYISIpax Bubmmorexa LIOK
P P PHERIHI P https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nmepneHAUKyIApax bubnuorexa [IOK
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https://m.edso00.ru/9f246736

KonTtponsHast paboTa no tTemam
"[lepneH IUKYISIPHOCTD NPSAMBIX U

bu6mmoreka [IOK

44 miockoctel" u "YTIIbl MEXIy IPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockoctsamu"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEMEHTBI MHOTOT'PAHHUKA, BBITYKJIbIE 1 bubnuotexa [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo0.ru/2d24e873
MHOTOTpaHHUKA
[Ipusma: N-yronwpHas npu3ma; rpaHu U

46 OCHOBAHMS IPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
MIPU3MBbI; OOKOBas U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyroJbHbII bubnuoreka [IOK
MapajyieenuIe U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu U

48 OCHOBaHHUE MTUPAMUJIBI; OOKOBAs U TIOJIHAS bubnuoreka [IOK
IMOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceuéHHas mupaMua
[IpaBunbHbIC MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS

49 Mpu3Ma 1 npaBujIbHas MUPaAMHJIA; bubmmorexa [JOK

https://m.edso00.ru/074c8865

MIpaBUJIbHAS TPEYTOJIbHAS MHUpAMUIA U
MIPaBUWJIbHBIN TETpadIp; KyO
[IpencraBnenue o npaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa3Ap, JOJEKAIP U Bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf

HKOCadIp.

51 CummeTpusi B TPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK

OTHOCHUTCIIBHO TOYKH, HpﬂMOI\/'I, INJIOCKOCTH.

https://m.edsoo.ru/b9e777d9
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ONEMEHTHI CUMMCTpPHUU B IMpaMHIax,
mapaJjiiejICnmIeaax, nmpaBUjIbHbIX
MHOTI'OrpaHHUKax

Brrunciaenue 31eMeHTOB MHOI'OI'paHHUKOB!

bu6mmoreka [IOK

52
pE€Opa, TMaroHaH, yriibl https://m.edsoo.ru/6cdbecef
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 ITOBEPXHOCTH MPSIMOM ITPU3MBI, ILIOIIA/Ib bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso0.ru/37d84157
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MTOBEPXHOCTH MTPABUIIBHOM MUPAMMUIBI, bubnuoreka [JOK
TeopeMa O IJIoU[aau OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEYEHHOM MUPAMMIBI
55 KonTtponsHas paboTa o teme bubnuoreka [IOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6moreka [IOK
56 II 6 06
OFTHE 0D ODBEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 06
PEM HHpaMeL https://m.edso0.ru/235171b3
N bu6mmoreka [JOK
58 06
PEM HHpaMet https://m.edsoo.ru/f47dfefd
N bubnuoreka [[OK
59 0
OObEM mpH3MbI https://m.edso0.ru/79853608
N bubnuoreka [JOK
60 06
PEM TIPHSMET https://m.edso0.ru/482d3f51
61 KonTtponeHas padota o teme "OO0bEMBI bubnuoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
62 [ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS bu6mmoreka [JOK
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3HAHUH. https://m.edsoo.ru/1e053890
63 [ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS 1 bu6mmoreka [JOK
3HAHUH. https://m.edsoo.ru/482d3f51
bu6mmoreka [IOK
64 HTorosast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
65 [ToBTOpEHue, 06001IEHNE CUCTEMATH3ALIHS 1 bubnuorexa [JOK
3HAHUH. https://m.edsoo.ru/098bedad
66 [ToBTOpEHue, 06001IEHNE CUCTEMATH3ALIHS 1 bubnuorexa [JOK
3HAHUH. https://m.edsoo.ru/f7792ba9
bu6moreka [IOK
67 Hrorosast KOHTpoJIbHAs paboTa 1 https://m.edso00.ru/b9146bcO
68 [ToBTOpEeHuME, 0600IIEHNE CHCTEeMaTH3aITUs 1 bu6moreka [IOK
3HaHUH. https://m.edsoo.ru/56765e8b
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara uudpoBbIe
Nen/m | Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue A op
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOAlh HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 TJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue cdepsl, mmapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 och; 1 bubnuoreka [JOK
IIoIaas OOKOBOM M ITOJIHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka nunueapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IIINHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPILIKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepuvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJTHOM MTOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCaAHHBINA OKOJIO

12 cdepsr; cdepa, BucaHHas B bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpalllCHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unHHApa, KOHyCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUS MEXTy IIOIIASIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BEIUUTAHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubnmorexa [JOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsimoyronpHas cucreMa KOOpAUHAT
24 B nipoctpancTBe. KoopauHatsl bubnnoreka [JOK
BekTopa. [Ipocreliue 3agaun B https://m.edso0.ru/48db7058
KOOpJIuHaTax
o5 VYron mexay Bektopamu. CKaiasipHOE bubnuoreka [JOK
IIPOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUE, 0600IICHNE U
cucrtemaTusaiuys 3HaHui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3als 3HaHWi. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a1aun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
bu6mmoreka [IOK
32 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
[ToBTOpEHUE, 0000IICHNE 1
33 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1 bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
34 [ToBTOpEHue, 0600ImEeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
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YYEBHO-METOANYECKOE OBECIIEYHEHUME OBPA3OBATEJIBHOI'O
NPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

* Maremaruka: anrebpa M Hayajga MaTeMaTHYECKOrO aHallu3a, TEeOMETpPHS.
I'eometpus, 10-11 xnmaccel/ AtanacsH JI.C., byryzoB B.®., Kagomnes C.b. u np.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
e Iloypounsie pazpaborku no reomerpuu. 10 kimacc / coct. B.A. SpoBenko. —
M.: BAKO.

e Iloypounsie pazpabotrku no reomerpuu. 11 kmacc / coct. B.A. SpoBenko. —
M.: BAKO.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

* «Poccuiickas anexTpoHHas mKojay: hitps://resh.edu.rul/.

* Yuau.py: https://uchi.rul/.

* bubaroreka L{OK https://m.edsoo.ru.



https://resh.edu.ru/

HNPUJIOKEHUE

®opmbl yueTa padouyeid IporpaMMbl BOCIIUTAHUS B padouyeid mporpamMmme
10 MaTeMaTHKe.

Pabouas nporpamma BocnuTanuss MOY «Cpennsisi o061ieo0pa3oBaTesibHas
mkona Ne3y peanusyercs B TOM YHUCIE U YEPE3 UCIOJb30BAHUE BOCHHUTATEIBHOIO
MOTEHIMAJIa YPOKOB MaTeMaTHUKHU. OJTa padoTa OCYIIECTBISAETCA B CIEIYIOUIUX
dopmax:

o [ToOyxnenne oOyvaromuxcs coOMOJaTh Ha YpPOKE OOIIETPUHSITHIE
HOPMBI  TIOBEIEHUs, TMpaBWia OOMICHHWS CO CTapuMu  (TeJarorn4ecKuMu
pabOTHUKAMU) U CBEPCTHUKAMHU (00yUYaIOIIUMHUCSH ), TPUHIIUIIBI Y4EOHOW TUCITUTUIMHBI
U CaMOOpraHu3aIuu.

o [lpuBnevyeHre BHUMaHHUS OOYYAIOIIUXCS K IIEHHOCTHOMY aCIEKTy
U3y4aeMbIX Ha ypOKaXx MPeIMETOB, SBICHU, COOBITUI Yepes:

— oOparieHre BHUMaHUs Ha Ouorpaduu yUeHBIX, CBA3aHHBIX C U3Yy9aeMbIMH B
JTaHHBI MOMEHT TE€MaMH, Ha TOT BKJIaJ, KOTOPHI OHH BHECIH B pPa3BUTHC HaIICH
CTpaHbl U MHUpa, Ha JIOCTOWHBIC TOJPaKaHUS MPUMEPHI UX >KM3HU, HA MOTHUBBI HX
OCTYIIKOB.

o Hcnonb30BaHne BOCTIHUTATEIBHBIX BOBMOXKHOCTEN coiepKaHUsl y4eOHOTO
npeaMeTa i1l GOpMUPOBAHUSA Y 00YHAIOITUXCS POCCUNUCKUX TPAAUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX IIEHHOCTEH depe3 moadop COOTBETCTBYIOLIUX
3aj1a4 JJIs pelIeHus, MpoOJIEMHBIX CUTYallUi JJisi 00CYKJIEHUS B Kiacce

° NuunmupoBanne  0OCYXICHWHM, BBICKA3bIBAHUW CBOETO  MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIICHHUS K U3Yy4aeMbIM TEMaM.

o BxitoueHune B ypoK UTPOBBIX MTPOLIETYP, KOTOPBIE TOMOTAIOT MOAAEPKATh
MOTHBAIIMIO OOYYAIOMIMXCS K TOJMYYCHHIO 3HAHHWM, HAJIAXUBAHUIO TIO3UTHBHBIX
MEKITMYHOCTHBIX OTHOLIEHUU B KJ1acce, MIOMOTaI0T YCTaHOBJICHHUIO
n00poKenaTenbHON aTMoc(hephl BO BpeMsl ypoKa.

o [IpumeHeHne Ha ypoKe MHTEPAKTUBHBIX (OPM pabOThI, CTUMYIUPYIOLTUX
MTO3HABATENIbHYI0 MOTHUBAIUIO 00YyYaIOLUXCsl.

o [Ipumenenne rpynmoBoi padOTHl WM PAOOTHI B Tapax, KOTOPHIC
CIIOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMAaHJHOW pPaOOThl M B3aMMOJCHCTBHUIO C
IPYTrUMU 00YyYarOUUMUCH.

o Breibop u mcmonp3oBaHME HAa ypOKax METOAOB, METOIWK, TEXHOJOTHMA
(MeTonbl GOPMUPOBAHMS CO3HAHUS JTMYHOCTHU: YOEKIEHUE, Pa3bsiCHEHNUE, BHYIICHUE,
ATUYECKUE Oecelibl; METOJIbl OPraHU3aLMU ACSITEIbHOCTU: IPUYUYECHHUE K BBINOIHEHUIO
TpeOOBaHMII; METOJbI KOHTPOJS,, CTUMYJIUPOBAHUS M MOTHBAILMU: MOOIIPEHUE 3a
y4acTHE€ B OJIMMIIMAJAaX U MATEMAaTUYECKUX KOHKYpCax; METOJbl KOHTpPOJI,
CaMOKOHTpOJISl, CAMOOLEHKHM B BOCIHMTAHMHM) OKa3bIBAIOUIUX BOCIUTATEIHHOE
BO3JICMCTBHUE HA IMYHOCTH B COOTBETCTBUHU C LIEIBIO U 33/1a4aMU BOCIIUTAHUS.



o WuunuupoBaHue W MOAJEPKKA HCCIEI0BATENbCKOW  JESATEIIBHOCTH
IIKOJIBHUKOB B ()OpME OpraHu3alid TpPYNIOBBIX M HHAUBUAYAJIbHBIX MHUHHU-
UCCIEeI0BaHU, BKIIFOUEHHE B YPOK PA3IMYHBIX UCCIEA0BATENbCKUX 3aJaHUH, UTO JAeT
BO3MOXHOCTh OOYyYaroUMMCsl NPUOOPECTH HABBIKM CaMOCTOSATEIBHOIO pELICHUS
TEOPETUYECKOW MPOOJIEMbl, TEHEPUPOBAHUS U OPOPMIIEHUS] COOCTBEHHBIX THIIOTES,
YBOKHUTEIBHOTO OTHOIIEHUS K YY)XUM HAesM, MyOJIMYHOTO BBICTYIJICHUS,
apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU 3PEHMUS.

o VYcTaHOBNIEHHE  YBaKUTENBHBIX, JOBEPUTENBbHBIX, He()OpMaIbHBIX
OTHOIICHUI MEXAY YYUTENEeM M YUCHHKaMH, CO3JJaHUE Ha YpOKaxX 3MOIMOHAIBHO-
KOM(DOPTHOM cpeibl.



