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INOACHUTEJIbBHASA 3ATINCKA

Pabouas mporpamma yaeOHOro Kypca «l'eomerpus» 6a30BOro ypoBHs sl 00Y4atOIMXCs
10 —11 knaccoB pa3paboTaHa Ha OCHOBE:
-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApPTa CPEAHEro  OOIIero
oOpa3oBaHus (yTBepXkJaeH IHpukazoM MuHuctepcTBa 00Opa3oBaHMs M Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 1. Ne 413 | ¢ u3sMeHeHUsIMH, BHECEHHBIMU NpUKa3aMu MuHUCTEpCTBA
obOpazoBanus u Hayku Poccutickoit @enepanuu ot 29 nekadbps 2014 r. Ne 1645, ot 31 gexabps
2015 r. Ne 1578, ot 29 wmrona 2017 r. Ne 613, nmpuxazamu MuHUCTEpCTBA IMPOCBELECHUS
Poccutickoit ®eaepannn ot 24 centsaops 2020 r. Ne 519, ot I mekabps 2020 r. Ne 712 u ot 12
asrycra 2022 r. Ne 732,
-DOenepanbHOil 00pa30BaTENLHON IPOrPaMMbl  CPEAHEro 0o0Iero o0pa3oBaHusi, yTBEpKIEHHON
npukazoM MunucreperBa [Ipocsemenuss Poccun ot 18.05.2023r. N 371 "OG6 yrBepxaeHun
denepanbHOI 00pazoBaTEIbHOM MPOrpaMMbl CPEAHEr0 O0IIEro 00pa30BaHU.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TEOMETpHH Ha YpPOBHE CpPEAHEro OO0IIero oOpa3oBaHHA
00yCIIOBJIEHa MPAKTUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4eHHUsl T€OMETPUU B HAIPABJIECHUU JIMYHOCTHOIO Pa3BUTHUs OOydaroumuxcs, GopMHUpOBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
Pa3Butne y oOyuaromuxcss HpaBWIBHBIX IPEACTABIEHUNM O CYIIHOCTH M IPOUCXOXKACHUU
FEOMETPUUECKUX a0CTPaKIIMA, COOTHOIICHUU PEAIbHOTO U UCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAayK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHUUM U B IPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YYallUXCs, a TaKXKe KauyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEAHEro OOLIEero
o0pa3oBaHus, TaKk Kak OOecleYrBaeT BO3MOXKHOCTb M3Y4YEHHUs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIIIEHHE, (OPMHUPYEMOE NpPU H3YyYEHHH OOYYarOIMMUCS MOHATUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPXKIEHUHM B XOJ€ pELICHUS
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCSl TIPU PEIICHUH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NesITebHOCTH YenoBeka. OpueHTalus yesloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIbHOrO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCHEIIHOTO
MO3HAHU u aKTUBHOTO npeoOpa3oBaHus JIEICTBUTEIIBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEANHSIET pa3Hble BUAbI YUeOHOU U TPYIOBOM AESITETBbHOCTH,
SBISIETCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
dbopMupoOBaHUS y 00yUaIOLUXCS IPOCTPAHCTBEHHOTO MBIIIIEHHSI KaK Pa3HOBUIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTAa B MOJATOTOBKE K NMPAKTUUYECKON IESTEIBHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llens ocBOeHMs porpaMMel yueOHoro Kypea «I'eoMmeTpusi» Ha 6a30BOM ypOBHE O0YUEHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS uYepe3 0OecreueHue
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIOJIB30BAaHUS CUCTEMAaTHUYECKUX T€OMETPUUYECKUX 3HAHUU U
JeicTBUi, cienn(PUUHBIX TEOMETPUU, BOZMOKHOCTH YCIIEITHOTO MPOJIOJDKEHUS 00pa30oBaHUs 1O
CIELUAJIBHOCTSIM, HE CBSA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAaHUEM F€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM ypOBHE IIpeIHa3HaueHa 1Ji 00y4YarouuXcs CpeaHei
IIKOJIbI, HE MWCIBITHIBABIIUX 3HAUYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazom, oOydarommecsi Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE



MaTeMaTHYECKUe YMEHHUS, CBSI3aHHBIE CO CIENU(UKON TeOMETPUH U HEOOXOANMBIE IS )KU3HH B
coBpeMeHHOM oOmiecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOKHOCTh M3YUUTh F€OMETpHIO Ooliee
rIyOOKO, €Clii B JAJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSX B
npohecCuOHaANBHOM NeSTeNbHOCTH.

JIOCTIKEHHE eI OCBOCHHUS IPOTPaMMbl 00ECTIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3anmau. [IpuopureTHbIMU 3a/1auaMu OcBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:
dbopMupoBaHUE TPEICTABICHUS O T'€OMETPUU KaK 4acTH MHUPOBOHM KyJIbTYphl U OCO3HaHUE €&
B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;
dbopMupOBaHUE TMPEACTABICHUS O MHOTOIpAaHHUKAaX W TejaX BpallleHUS KaKk O Ba)KHEHIIMX
MaTEeMaTUYECKUX MOJIEIISIX, TO3BOJISIONIUX OMMCHIBATh U U3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIEr0
MUDA;
dbopMUpOBaHHE YMEHHs paclo3HaBaTh HA YEPTEkKaxX, MOJCISIX U B pPEATbHOM MHUPE
MHOTOTPaHHHKH U TeJla BpaIlCHHUS,;
OBJIaJICHUE METOJaMH PELICHMs 3ajad Ha MOCTPOEHHUS Ha M300paKEHUAX MPOCTPAHCTBEHHBIX
(uryp;
dbopMHUpOBaHNE YMEHHUSI OINEPUPOBATh OCHOBHBIMH TOHSTHUSMHU O MHOTOTPAaHHHMKAX W Tejlax
BpAIlleHUsI U UX OCHOBHBIMH CBONCTBaMU;
OBJIQJICHHE AITOPUTMAMU PEIICHUS OCHOBHBIX THIIOB 3a/1a4; (JOPMUPOBAHNE YMEHHUS TPOBOIUTH
HECJIOKHBIE I0Ka3aTeIbHBIE PACCYKICHHUS B XOJIE PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a7a4 C
MIPaKTUYECKUM COJIEPIKAHUEM;
pa3BUTHE WHTEIJICKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0Oydaromuxcs, MO3HaBaTeIbHOU
AKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIILJICHUS;
dopmupoBaHue  (QYHKIMOHAIBHOM  TpaMOTHOCTH,  PEJIEBAHTHOW  TI'EOMETPUHM:  YMEHHUE
pacro3HaBaTh MPOSBICHUSI TEOMETPUUECKUX TTOHITHI, 00BEKTOB M 3aKOHOMEPHOCTEHN B peaTbHBIX
JKU3HEHHBIX CUTYyallUSIX W TPU HU3YYEHHH JPYruX Y4eOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpHOCTEH, (OpMyJIHpOBaTh MX Ha S3bIKE N€OMETPUM M CO3/1aBaTh
TeOMETPUUECKUE MOJIeTH, MPUMEHSATh OCBOSHHBIH T€OMETPUYECKUN ammapaTr A pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIC PE3YIIbTaThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBI SIBISIETCS BKIIOYEHHE B KypC CTEPEOMETPUU B
HayaJie ero U3y4eHHs 3ajad, pelaeMbIX Ha YPOBHE MHTYUTHBHOTO TO3HAHUS, U OMPEACIEHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBIIUJICHUSI, CTUMYJIHMPYET MPOTEKAaHWE WHTYUTUBHBIX IIPOIECCOB,
MOTHBHUPYET K JAbHEUILIEMY U3YUEHHIO TPEIMETA.

[Ipeanourenne oTnaéTcs HAIJBIIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €CTb
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEMl OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOMN
JeATeTLHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPECTABICHUHN Y yUAIINXCS B KypCe CTEPEOMETPHH
MPOBOAMTCA 3a CYET pPELICHUS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OlepUpPOBaHKE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C ONOPOHM Ha
HaTJISTHOCTh, a OTIEPUPOBAaHUE 00Pa30M — B YCIIOBHSIX OTBJICUEHUS OT HATJISITHOCTH, MBICJICHHOTO
M3MEHEHUS €ro UCXOJHOTO COepKaHUsI.

OcHoBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukn», «lIpsiMble U TIIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE TOTUUECKUX YMEHUM paclpeeisieTcsi HE TOJIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM OOy4YeHHss Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Copepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHMUS
paboueil mporpamMmsbl, pacrpeaeaEHHbIM MO TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJIQJICHHE TEOMETPUYECKHMMH  TOHATUSAMHM ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEOBATEIHPHO M MOCTYNATENbHO, C COOJIOJICEHUEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOLIYI0 CUCTEMY I'€OMETPUUECKHX MPEACTaBICHUIN 00yJarommxcs,
pacmupsis v yray0msist e€, 00pa3ys mMpOYHbIE MHOKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Heelno B 10 kiacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

B nensax ¢opmupoBaHHs y UIKOJBHUKOB CHUCTEMbl 3HAaHWW, OCO3HAHHBIX HAaBBIKOB
0e30MacHOro y4acTusi B JIOPO)KHOM JIBHXKEHHUU, CHIDKCHUS  JIOPO’KHO-TPAHCIOPTHBIX
NPOMCIIECTBUN C yYaCTUEM JETEeH, BOCIIUTAHUSI OTBETCTBEHHOCTH 3a 0€30MAaCHOCTh CBOCH KU3HU
U OKU3HM JApPYruxX JIoAei, MOTpeOHOCTH B COONIOJACHUU TPaBUI JIOPOKHOIO JABMXKECHUS
cojepxkanue y4yeOHoro mpenmera «l'eoMeTpus» AONOJHEHO  BOIPOCAMHU 6e30macHOCTH
JIOPOKHOTO JIBH)KEHUSI.

B uemsix ¢popmupoBaHus GUHAHCOBON TPaMOTHOCTH YYAIIUXCS COJEpKaHUE yaeOHOTO
npenmeta «I'eoMeTpus» JOMONHEHO COAepXKaHUEM TeM, CIOCOOCTBYIOHINX (HOPMUPOBAHUIO Y
y4aIuxcst KOMIETEeHIUI B 001acTu Oroxera 1 (PUHAHCOB.

B uensax d¢opmupoBanus HEraTUBHOTO OTHOLIEHUS K KOPPYIIHH, TOTy4eHHUS
IIPAKTUYECKUX COLMAIbHBIX HABBIKOB M KOMMYHMKAIIMOHHBIX YMEHUN, O3BOJIAIOIIUX U30€raTh
KOPPYINILMOHHBIX TPAKTUK, coAepxkaHue ydeOHoro mnpeamera «l'‘eomMeTpus» TOMOIHEHO
BOIPOCAaMH aHTUKOPPYNIIMOHHOM HaIlPaBI€HHOCTH.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpud. Touka, npsmMas, II0CKOCTh, MpocTpaHCcTBO. IlonsaTre
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacrnosioKeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMNECS, MTapajlIeIbHbIE U
CKpemuBampmuecss npsaMsle. llapamnenbHOCT MNPAMBIX M INIOCKOCTEM B MPOCTPAHCTBE:
NapajuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX NPAMBIX; MNApaUICIBHOCTD
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YIrOJI MEXJIy HIPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TulockocTel. [IpocTeiimme mpocTpaHCcTBEHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdAP,
KyO, Mmapajuiesenumes; nocTpoeHNe CeUeHui.

IlepneHquKyISIpPHOCTD NPSIMOU U IIJIOCKOCTH: TIEPIIEHANKYIISIPHBIC IPSMBIE B IPOCTPAHCTBE,
IpsIMBbIE MAapaJUICNIbHBIE U NEPHEHAUKYJAPHBIE K INIOCKOCTH, NPU3HAK IMEPHEHIUKYIIPHOCTH
IIPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMON MEPIEHANKYISIPHON TUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
YIroa MEXAY IPsAMON U IUIOCKOCTBIO; IBYI'PAHHBIN YroJ, JUHEWHBIA Yroia JABYTPAaHHOIO YIJIA.
IlepneHUKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, TPOEKUUs (PUrypbl Ha IUIOCKOCTh. [lepneHauKynsapHOCTh MJIOCKOCTEN: MpPU3HAK
NEPHEHAUKYJIAPHOCTH JBYX IIIOCKOCTe. Teopema o Tpé€x mneprneHaukyispax. Moxumopune
KOPPYNUUOHHBIX (hakmopoes u 3¢ghexmusgnocmu mep aHmuKoppynyuoHHou noaumuku. Tpaduyus
«nouecmuy, nooHowenus 0apos. Ilpasosvie namamuuxu /Ipesneil Pycu. Monodescs kak obvexm
unU cyOeKm 603MONACHLIX KOPPYNUUOHHBIX QeUCHIGUIL.

MHoOrorpaHHuKHu

[lonsiTMe MHOTOTpaHHMKAa, OCHOBHBIE DJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBITTYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas mpu3Ma; TpaHu
¥ OCHOBAHHUS TMPU3MBI; MIPsMasi U HaKJIOHHAsI IPU3MBI; OOKOBAs U TMOJIHASL IOBEPXHOCTH IIPU3MBL.
[Tapannenenunen, npsiMOYroibHBIM Mapajuienenunen U ero cpoictBa. [lupamuna: N-yroapHas
nUpaMua, TPAaHU W OCHOBAaHUE NHUPAMUJIbI, OOKOBas W TOJIHAS IMOBEPXHOCTH IMHUPAMHUJIBI;
NpaBUJIbHAasl W YCEUEHHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSTHE MPABUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAS MpU3Ma U MpaBUJIbHAs



MUPaMUJIA; IPABUIIbHAS TPEYTOIbHASI TUPAMHK/IA U IPABHIIBHBIN TeTpadap; KyO. [IpeacraBnenue o
MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadAp, J0ACKadIp U ukocarap. CedeHus Npru3Mbl U MUPAMUIbI.
CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
DJIEeMEHThl CHMMETPHUH B MUpAMUIAX, MapajljieJenuneaax, NpaBuiibHbIX MHOTOIPaHHUKAX.
Brrurcnenue 31eMEHTOB MHOTOTPAaHHHUKOB: péOpa, nuaroHanu, yriel. [Lmomans 60koBoi
MMOBEPXHOCTHU M TIOJIHOM MMOBEPXHOCTH MPSMOU IMPU3MBI, TUIOIIAIb OCHOBAHHH, TeopeMa 0 O0KOBOH
MOBEPXHOCTH MpsIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
MApaMU/IbI, TEOpEMa O TUIOMAAN YceuEHHOM mupamMuasl. [Torstue 06 00bEme. O0BEM UpamMuabl,
MIPU3MBL.
[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY TUTOIIAIIMUA TOBEPXHOCTEH, 00bEMaMu
moJ00HBIX Tell. Mepwul npomusoodeticmeus koppynyuu 6 QY. [podunaxmuxa JJITT.

11 KUIIACC

Tesa BpaueHus

[{wimHapuyeckass MOBEPXHOCTb, OOpa3yloIlHMe IMIMHIPUYECKONW IOBEPXHOCTH, OCh
IMHAPUYECKON TOBEepXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi mMoBepXHOCTb, 00pa3yroliye KOHHYECKOH IOBEPXHOCTH, OChb W BEpUIMHA
KOHMUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpa3yroolas U OCh; IUIONIA]b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBHICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BizanmHoe
pacrioyio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; mIomanb chepsbl.

N300pakeHne Tl BpalleHus Ha IMII0CKOCTH. Pa3BépTka ummHpa U KOHyca.

KomOuHanmu Tten BpalleHMs ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 06 oO0bEme. OcHOBHbIE cBOWcTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Napajiiesienuneaa u cieacTBus us He€. O0bEM nunmHapa, kKonyca. O0bEM mmapa
U TUIOMIA b ChepBhl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAy IUIOMIAJIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenuss 1mwimHApa (MapaviebHO W NEPNEHIUKYISIPHO OCH), CEYEeHHsS KOHyca
(mapayuielbHOE OCHOBAaHMIO M NPOXOJdllee 4epe3 BeplInHy), cedeHus mapa. Joze.
Omeemcmeennocmo. Cosecmyv. Punancogble NUPAMuobl.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocT ¥ B pocTpaHcTBe. CII0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha 4Mciio. PasnoxxkeHne BekTOopa MO TpEM HEKOMIUIAHApHBIM BekTtopam. lIpaBumio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOpaMHU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B ImpocTpaHcTBe. KoopamnHarel Bektopa. IIpocreimme
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruncnenue yriioB Mexay HOpsIMBIMH U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN MeTOH MHpu
peleHnr reoMeTpudeckux 3anad. Iipogunaxmuxa JJITT.




IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pE3yJlbTaThl OCBOEHHUS MporpaMMbl ydeOHOro mpenmera «MaTteMaTHKa
XapaKTEepU3YIOTCS:

I'paxnaHckoe BOCIUTaHKeE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UMIUU OO0ydarolierocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O 4WJICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

I[MaTpuoTHYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpaXk1aHCKON UICHTUYHOCTH, YBOXKEHHUS K TIPOILIIOMY H
HACTOAIICMY pOCCHﬁCKOfI MaTEMAaTUKHU, HCHHOCTHBIM OTHOIIICHUEM K JOCTHMXKCHUAM pOCCHfICKHX
MaTEeMaTUKOB M POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX JAOCTHKCHUN B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUSA, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTYIKCHUH HAYKH M JIEATSIBHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOHYHBOTO OYyIYIIEroO.

JcTeTHYECKOe BOCITUTAHUE:

ACTETHMYECKUM  OTHOIICHHEM K MHpPYy, BKIIOYas OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPacCYXJICHUN; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acCIeKTaM pa3InYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHSI IPUMEHATH MaTeMaTHUECKIE 3HAHUS B HHTEPECAX 3/10POBOTO
u Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas Gu3nuecKas aKTUBHOCTB);
(1)I/I3I/I‘~I€CKOFO COBCPUICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-OSI[OpOBHTCJIBHOﬁ
JESTENIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam TIpohecCHOHATTLHOW ACSITETLHOCTH, CBSI3aHHBIM C MAaTEMATHKON W €€ TPUIIOKEHUSIMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peann30oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM006pa3013aHmo Ha MMPOTAXKCHUU BceU KHU3HU, TOTOBHOCTBHIO K AKTUBHOMY Y4AaCTHUIO B PCIICHUN
MPAKTUYECKHX 3a7a4 MaTeMaTHUECKON HApaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO DIKOJIOTMUYECKON KyIbTypbl, MOHUMAHUEM BIMSHHUS COIUAIBHO-
HSKOHOMHYECKUX IPOIECCOB HA COCTOSHHUE TPUPOIHOW W COIMAIBHOH Cpeibl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTMUECKUX  MpoOJieM; OpUEHTalMei Ha  [pPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHMUW JJIS pellleHus 3a7ad B 00JIaCTH OKpYXarolle cpelbl, MiIaHUpOBaHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX IMOCIECTBUHN ISl OKPYKAIOIIEH CPEIbI.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU W OOIIECTBEHHOI MPaKTUKU, TOHHMaHUEM MaTeMaTUYeCKON HayKu Kak cepbl
JeJI0BEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYMMOCTU IJId pa3BUTHUA LUBHUIIN3AlWU,
OBJIaJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4eCKON KyJIbTYpOl KaK CpeICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBLIO OCYIICCTBJIATH MMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD MHAUBUAYAJILHO
U B TpYIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMbl Yy4eOHOTO mpeaMera «MareMaTukay
XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU HO3HABAMEIbHBIMU OeliCTN8UAMLU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUGHBIMU
oelicmeusmMu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102ULEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKUM MAaTEMATHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUN MEXJy HOHATUAMU; (OPMYIUPOBATH OINpEAENeHUs MOHATHH; yCTaHaBIUBATh
CYIIECTBECHHBIA MPHU3HAK KIacCCH(PHUKAIUU, OCHOBAHUS JIJIsI OOOOIICHNUS U CPAaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH W MNPEOOPA3OBBIBATH CYXKJICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

BBISBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U M TIPOTUBOpEUHS B (DaKTax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPXKACHUSX; MpeuiaraTb KPUTEPUU IJIS BBISABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOATEIBHO JI0KA3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKIEHHUH (TpsMble W OT
MPOTUBHOTO), BBICTpAWBaTh ApPryMEHTAIMIO, TIPUBOAUTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pelieHus yueOHOW 3aiayu (CpaBHUBATh HECKOJIBKO BapHaHTOB pPEILECHMS,
BbIOMpaTh HanOoOIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue AeiicTBU:

HCIIONIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT TMO3HaHUS; (HOPMYIHPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE TPOTHBOpEYHe, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

IIPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHNE 110 YCTaHOBIICHUIO
OCOOCHHOCTEl MaTeMaTH4ecKoro OOBEKTa, SBIEHHS, MPOIECcca, BBISIBICHUIO 3aBUCHUMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSMH, TIPOIICCCAMU;

CaMOCTOSITeNNbHO (QOopMyIUpOBaTh O00O0OIIEHUS M BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO
HaOJIOIEHNs1, UCCIIEIOBAHMSI, OIEHUBAThH JIOCTOBEPHOCTH MOJIyY€HHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEATIONIOKEHUS O €To
pPa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaunmeii:

BBISBJISITh ACPUIUTH MH(DOpPMALUU, JAHHBIX, HEOOXOAMMBIX Jii OTBETAa HA BOMPOC M IS
pEIIeHHS 3a/1a9H;

BBIOMpaTh HH(DOPMALIMIO U3 UCTOYHUKOB PA3INYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBAThH
¥ MHTEPIIPETUPOBATHh HH()OPMAIIUIO PA3TUIHBIX BUJOB H (OPM MPEICTABICHHUS;
CTPYKTYpUPOBaTh HH(POPMAIIMIO, MPEICTaBISATh €€ B pa3IHuHbIX (Qopmax, HILUIIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHbBIE Oeliicmeusl, 00eCneyusam coopmMuposaHHocns
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

BOCTIPUHUMATH U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIIOBUSMU U IETSIMHU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PEIICHHUS 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH PE3ybTaT;



B X0J1¢ 00CY>KICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMO TeMBbI, IPOOJIEMBI, peraeMoi
3aJla4M, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOMCK PEIICHUS; COMOCTABIATh CBOU CYXKICHHS C
CYKICHUSIMH JIPYTHX YYAaCTHHKOB JTHANOra, OOHApYXHBaTh Pa3IU4Ue M CXOJICTBO IO3UIUH; B
KOPPEKTHOI opme GopMyIUpOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHS,
NPEICTaBISITh  PE3YIbTaThl PEIICHUS 3aJa4d, OJKCIIEPUMEHTa, WCCICIOBAHMS, IPOCKTA;
CaMOCTOSITEIIEHO BBIOMPATh (hOPMAT BBICTYIICHHUS ¢ YU4ETOM 3314 MPEe3CHTALIMH U 0COOCHHOCTEH
ayJIUTOPUH.
CoTpyaHuuecTBo:
MOHUMATH W UCTIOIH30BATh MPEUMYIIIECTBA KOMAH/THOM ¥ MHANBUIYAIBHON PabOTHI TP PEIICHUU
yueOHBIX 3aJa4; MPUHUMATh IE€Jb COBMECTHOHM JeATeIbHOCTH, IUIAHWPOBATH OPraHU3aIHIO
COBMECTHOH pa0OTHI, pachpenessiTh BHUABI padOT, JOrOBApUBATHCS, OOCYXIATh IMPOIECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX opMax pabOThI (00CykIeHUsI, 0OOMEH MHEHUM, «MO3TOBBIE IITYPMBbI»
Y WHBIC); BBIMOJHATH CBOIO YaCTh pa0OThI M KOOPIMHUPOBATH CBOU JICHCTBUS C IPYTUMH YICHAMHA
KOMaH/bl; OIICHWBAaTh KadeCTBO CBOETO BKJaJa B OOMUH TMPOMYKT IO KPHUTECPHUSIM,
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
3) Vhusepcanvnuvle pezynamuensle oelicmsus, obecneuusaiom Gopmuposanue CmviCilo6bix
YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCHIU.
Camoopranusaunus:
COCTABJIATH TIJIaH, JITOPUTM PELICHUS 33]]auH, BRIOUPATh CIIOCO0 PEIICHUs ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIUH.
CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMHU IO3HABATEIbHOM pe(ICKCHU KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUH U
MBICITUTEIIBHBIX TTPOIECCOB, UX PE3YIbTATOB; BIAJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa perieHrsl MaTeMaTH4eCcKol 3a/1auu;
MPEBUIETH TPYAHOCTH, KOTOPBIC MOTYT BO3ZHUKHYTH ITPH PEIICHUH 33]]a91, BHOCUTH KOPPEKTHBBI
B JICITCILHOCTh Ha OCHOBE HOBBLIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE PE3YNbTaTa LN U YCIOBUIM, OOBACHATh MPUUUHBI TOCTHXKEHUS WU
HEJOCTH)KCHHS PE3YIbTATOB JICATCILHOCTH, HAXOUTH OIIMOKY, TaBaTh OIEHKY MTPHOOPETEHHOMY
OTIBITY.
PACno3Hasams KOppYNuul) Kak coyuanvhoe senenue. Pewams 3a0auu 6aHKoscKkue 6K1advl u
Kpeoumbi.
0C6AUBAMD C VYEMOM 603DACMHbIX 0CODEHHOCmeEl, HADOPbL MEPMUHOE U NOHAMULL, UCHONAb3YEMbIX
6 0OPOAHCHOM _OBUNCCHUU.
NPUMEHAMb MAMEMAMUYECKUE 3HAHUS K UCCIEO08AHUIO OKDYHCAIOUIE20 MUPA (MOOEIUPOBAHUE
duszuueckux npoyeccos, 3a0a4u IKOHOMUKU)
YMeHUe PACnO3HA8AMb KOPPYRYUIO KAK COYUAIbHOE Sl6IeHUe,
OMAUYAMb ee__0m_OpPY2UX 6U008 NPECmyNnJIeHUl,
KDUMUYECKU _ AHAIUUPOBAMb U 0OBeKMUBHO  OUCHUBAMb _ MAMepUabl, CEI3dHHbIE  C
KOPDYRUUOHHIMU SGJICHUAMU KOPPYRYUU U OOPbOOIUL ¢ KOppYRyuell,
NpeoCmaes/isimb _GO3MONCHOCIU _CHUNCCHUS. KOPPYRUUOHHOCIU 6 DA3IUYHbIX _chepax HCU3HU
COBPEMEHHO20 POCCULICKO20 00uecmad.
pewams _ 3a0a4l__HA _ONpeoeieHue MUHUMAIbHO20 CPOKA _Kpeoumd, YOO8IEemEopAoULe20
ONpPeOeieHHbIM YCAOBUIM,
0CBOUMb C YYeMOM 803PACHbIX 0CODEHHOCMEN, HADOPOS8 MEPMUHOBE U NOHSAMUL, UCNONb3YEeMbIX
6 _OOPOINCHOM _OBUNCCHULU U _CNOCOOCMBYIOWUX OANbHeUUEeMY VCHEUIHOMY VC8O0CHUIO OCHO8
0e30nacH020 NosedeHUs. Ha 00PO2ax;
dopmuposanue npakmuyeckux YMeHull neuexo008 u_00umenei npocmeuux mpaHcnopmHmblx

cpeocms;




dopmuposanue yMeHUull NpoSHO3UPOBAMb C80€ N08eOeHUe KaK VUYACMHUKA O0ODONCHO20
08UMCEHUSL,
pacwuperue oowe20 Kkpy203opa no npodaeme 6e30nacHo20 noeederus Ha Viuuax u 0opo2ax.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[TprMeHATh aKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIIEHUH T'€OMETPUUYECKUX
3aja4.

OnepupoBaTh MNOHATHAMU: MAPAJUIETBHOCT U NEPHEHAUKYJISAPHOCTh HPSIMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE paciookKeHHEe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MNOHATHSIMM: JBYTPAHHBI yroy, TpaHU JBYTPaHHOIO yrja, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIJia; IpaaycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA W HEBBINYKIIBII MHOTOTrpaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPaBUIIbHBIA MHOTOI'PaHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB (MHMpamMuia; Mpu3Ma, IPsIMOYTOJIbHBII
napasuienenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS Ui KJIacCHU(UKAIIH
(BBIIYKJIbIE M HEBBINYKJblE MHOTOTPAHHUKHU; IPaBWJIbHbIE MHOTOTPAHHUKHU; MpsMblE U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIECb]).

OnepupoBaTh MOHATUAMU: CEKYILAs MIIOCKOCTb, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CTpouTh cedyeHUus MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiath 3a1aun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEIMUYHMH 110 00pa3laM Uil ajJropuTMam,
MPUMEHSISI U3BECTHBIE aHAJMTUYECKHE METOJbl MPU PEIICEHWH CTAaHAAPTHBIX MaTeMaTHYEeCKHX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMS TOYKAaMHU, OT TOYKH 1O IPSIMOH, OT TOUKH O
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemiath 3a1aun Ha HaXOKJEHUE T€OMETPUUYECKUX BEIMYHMH 110 00pa3laM Uil ajJropuTMam,
IPUMEHSISI U3BECTHBIE aHAJMTUYECKHE METObl NMPHU PEIIEHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a7ad Ha BBIYMCIICHHE YIJIOB MEX]y CKPEIIMBAOIUMUCA MPSAMBIMHA, MEXAYy HIpSIMOU U
IJIOCKOCTBIO, MEXKTY IJIIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M IIJIOLIAIM OBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MHUpaMHIa) C
pUMEHEHHEM (POPMYJI; BBIYUCIATH COOTHOUICHHS MEX 1Y IJIOMIAAsIMU TOBEPXHOCTEN, 00bEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb U IUIOCKOCTb
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYDBHI.

W3Bnekatp, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH UHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb reomerpudeckue GakThl s pELIEHUS CTEPEOMETPUUYECKUX  3ajad,
IIPEIIOJIaratoIiuX HECKOJIBKO IIar0oB PEUIEHMs], €CJIM YCJIOBUS NPUMEHEHUS 3a/laHbl B SBHOMN
dbopwme.

[TpuMeHsTh MpoCTEHIIME NPOrpaMMHBIE CPENCTBA M AJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[IpuBoauTh mHpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HH,
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh NOJIydEHHBbIE 3HAHUS Ha IPaKTUKE: aHAJIW3UPOBAaTh PEAbHBIE CUTYAllUU U
OPUMEHATh  M3Y4YEHHblE IOHATHUA B  IpolLecCe IOMCKA  pEIIeHUs  MaTeMaTHYeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJENIN C UCIOJIBb30BAHUEM I€OMETPUYECKHUX IOHATHH U TEopem,



arrapara a.III‘66pI>I; peuiaTh MPAKTHUYCCKUC 3ala4U, CBA3aHHLIC C HAXOXICHUCM I'COMCTPUUCCKHUX
BCJIIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSMH: HWIHHAPUIECKAs: TOBEPXHOCTH, 00pa3yIoIIHe HIINHAPHIECKON
IOBEPXHOCTH; LMWIMHJIpP; KOHUYECKas MOBEPXHOCTh, OOpa3yrole KOHUYECKON MOBEPXHOCTH,
KOHYC; cpeprueckasi moBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh NOHSTHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CEIMEHTA;
LIAPOBOM CJIOM, OCHOBaHHE IAPOBOT0 CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U IUIOMIAAN TTOBEPXHOCTEH TEN BpAIICHUS, TEOMETPUUYCCKUX TEI C
IpUMEHEHHEM (OpMyIL.

OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHMK, BIMCAHHBIH B cdepy W OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIEHUS.

BbruncnsaTe COOTHOLIEHUS MEXKY IIOLIAISIMU TOBEPXHOCTENW U 00BbEMaMHU 1TO00HBIX TEI.

N300paxkaTh H3ydyaeMble (UIYpbl OT PYKM U C NPUMEHEHUEM IPOCTBIX YEPTENKHBIX
MHCTPYMEHTOB.

BbInosnHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U MPEe0OpPa30oBbIBaTh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKuX (PUrypax, MpencTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1eHCTBUS CI0KEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHUS BEKTOpa Ha
YHCII0, 00BACHATh, KAKUMU CBOMCTBAMM OHM 00JIaJatoT.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh NOHATHAMHU: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJsIpHOE
IIPOU3BENICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymmy BEKTOpPOB U NMPOM3BEACHHE BEKTOPA HA YMCIO, YIOJ MEXKIY BEKTOPaMU,
CKaJISIPHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (GakThl Ui pPELIEHUS CTEPEOMETPUYECKUX — 3ajad,
IPEIoJIaratoliuX HECKOJIBbKO IIaroB PELICHUs, €CIM YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOMN
dopme.

Pemarp nmpocreiiiiyie reoMeTpruueckue 3aaud Ha MPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO
METO/a.

Pemarp 3amaun Ha [10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH U HaXOXKICHHE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM WM alropuTMaM, MIPUMEHSS W3BECTHBIE METObI MPH
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3ajay.

[TpuMeHsTh MpoCTEHIIME NPOrpaMMHBIE CPENCTBA M AJIEKTPOHHO-KOMMYHHUKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

[IpuBoauTh mHpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MPUPOJAE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh NOJydEeHHBbIE 3HAHUS Ha INPaKTUKE: aHAJIW3UPOBAaTh PEAIbHBIE CUTYallUU U
IPUMEHSTh HM3YyYEHHBbIE TOHATHS B  IMpPOLECCe IMOMCKAa pElIeHUs  MaTeMaTH4YeCKU
chopMyITHPOBAHHONW MPOOIEMBbl, MOAEIUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIE0BATh TOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOPEM,
anmapara anreOpbl; penaTh NpakTUIECKUE 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HaummenoBaHue pa3ziesioB U TeM KonnuectBo yacoB DnekTpoHHbIC (IU(PPOBHIE) JlononHuTenpHast

/i IPOrpaMMBbI Bcero | Kontposbabie | [Ipaktuyeckue 00pa3oBaTelbHBIC PECYPChI uHpopManus

paboThl paboTHI

1 BBenenue B crepeoMeTpuio 10 1 4,5 https://resh.edu.ru/subject/17/10/

2 [IpsiMbIe U TUTOCKOCTH B 12 1 55 https://resh.edu.ru/subject/17/10/ | Monumopune
npoctpanctse. IlapamieasHOCTh https://mathb-ege.sdamgia.ru/ KOPPYRYUOHHBIX (hakmopos u
MPSIMBIX | IJIOCKOCTEH ahhexmuenocmu mep

AHMUKOPPYNYUOHHOUL
NOAUMUKU

3 [MeprieH MK YIIIPHOCTD MPSIMBIX 12 6 https://resh.edu.ru/subject/17/10/ | Tpaduyus «nouecmuy,

Y TJIOCKOCTEH NOOHOWEHUSL 0APO8.
IIpasosvle namamuuku
JlpesHeii Pycu.
4 VTibl MKy TPSMBIMHA U 10 1 4,5 https://resh.edu.ru/subject/17/10/ | Monodedxco kak obvexm unu
IUIOCKOCTSIMU https://mathb-ege.sdamgia.ru/ CYOBLEKM 8O3MOICHBIX
KOPPYNYUOHHBIX QeUCmBULL.
5 MHororpaHHUKH 11 1 5 https://resh.edu.ru/subject/17/10/ | Mepwi
nPOMuUBOOeCmals.
koppynyuu ¢ OY.
6 O0BEMBI MHOTOTPAHHUKOB 9 1 4 https://resh.edu.ru/subject/17/10/ | Ilpoghuraxmuxa JJITT.
7 [ToBTOpEHUE: ceueHus, 4 1 15 https://resh.edu.ru/subject/17/10/
PaCCTOSTHHS U YTJIbI
OBUIEE KOJIMYECTBO YACOB 68 6 0

110 ITIPOTPAMME
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11 KJJIACC

Ne

HanmenoBanue pa3nenoB u Tem

KonmuectBo dacos DnexTpoHHbIe (TUPPOBLIC) JlomoHNTEeNEHAS
n/n [IpOrpaMMBl Bceero KonTtponbsHbie [IpakTyeckue o0pa3oBaTesbHbIE PECYPCHI uHpOpMAIHS
paboTHI paboTEI
1 Tena Bpamenus 12 6 https://resh.edu.ru/subject/17/11/ Hone.
https://mathb-ege.sdamgia.ru/ Omeemcmeennocmo.
Cosecmb
2 OO0bEMBI TEN S 1 2 https://resh.edu.ru/subject/17/11/ DuHarncosvie nNUPamuobl
https://mathb-ege.sdamgia.ru/
3 BekTophl 1 KOOpPIUHATHI B 10 1 4,5 https://resh.edu.ru/subject/17/11/ Ipogunaxmuxa JJJTT
POCTPAHCTBE https://mathb-ege.sdamgia.ru/
4 [ToBTOpeHue, 060OIICHNME, 7 1 3 https://resh.edu.ru/subject/17/11/
CUCTEMATU3ALMS 3HAHUN https://mathb-ege.sdamgia.ru/
OBHIEE KOJIMYECTBO YACOB 34 3 15,5

110 ITPOTPAMME



https://resh.edu.ru/subject/17/11/
https://mathb-ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://mathb-ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://mathb-ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://mathb-ege.sdamgia.ru/

