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HOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma yueOHoro kypca «['eomerpus» 0a30BOro ypoBHsS s
oOyuatomuxcst 10 —11 kiaccoB pa3paboTana ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH,
MPEABSBISIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPAAULMI POCCUIICKOTO 00Opa30BaHUsI.
Peanuzamuss mnporpamMmbl  OoOecrieuMBaeT OBJAJACHHUE KJIIOYEBBIMU  KOMIIETEHLUSIMU,
COCTaBJISIIOLMMHU OCHOBY JIJISi CAMOPA3BUTHUSL M HENPEPHIBHOTO 00pa3oBaHMs, LEIOCTHOCTh
OOLIEKYJIBTYPHOT'0, TMYHOCTHOTO ¥ MIO3HABATEIBLHOIO Pa3BUTHUS JIMUYHOCTH O0YYarOIIUXCS.
Pabouass mporpaMma 1Mo reoMETpUM Ha YPOBEHb OCHOBHOIO OOIIEro oOpa3oBaHUs IS
00yyYaroImuXxcs

10-11-x kiraccoB MAOY CIII Ne 76 pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

o @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoii
denepanum»;

o mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O6 ytBepxaeHuu ¢eaepaibHOTO
roCyJIapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHAapTa CpeaHero ooOmero obOpazoBaHus» (C
W3MEHCHHSIMHU, BHECEHHBIMU TIprKa3oM MuHnpocsereHus ot 12.08.2022 Ne 732);

o mpukaza MunnpocsemeHust ot 18.05.2023 Ne 371 «O0 yrBepxkaeHuu deaepaibHOR
o0Opa30BaTeNbHOM MPOrpaMMbl CPEAHETO 001LIero 00pa3oBaHU;

o Ilpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenun Ilopsiaka
OpraHM3alMi  OCYILIECTBJICHUS  OOpa30BaTEJbHOM  NIEATENbHOCTH 1O  OCHOBHBIM
0011e00pa3oBaTebHBIM  MPOTPaMMaM—00pa30BaTEeIbHBIM ~ MPOrpaMMaM  HayaJlbHOTO
00111eT0, OCHOBHOT'O O0IIIET0 M CPETHETO 0011Iero 00pa3oBaHUs»;

o CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHUYECKIUE TPEOOBAHMS K OpraHU3alUsIM
BOCIIUTAHUSA M OOy4Y€HUs, OT/IbIXa U O3JOPOBJICHUS JI€TE€H U MOJIOACKN», YTBEPKIECHHBIX
MOCTAHOBJIEHUEM TJIaBHOTO CaHUTApHOro Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['urnennueckue HOPMATUBBI U TPEOOBAHUS K 0OECIEUEHUIO
O0e3zonacHOoCTH W (WiIM) OE3BPEIHOCTH ISl 4YeloBeKa (PAKTOpPOB Cpellbl OOUTAHMS,
YTBEPKIACHHBIX TOCTAHOBJIEHNUEM IJIABHOTO CaHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

o KoHuenuuu  pa3BUTHsT ~ MaTeMaTHYeCKOro  OOpa3oBaHUsl,  YTBEPKICHHOU
pacniopsbxenueMm lIpaBurensctBa ot 24.12.2013 Ne 2506-p;

o Y4eOHOro TUTaHa CpeTHEero 00IIero 00pa3oBaHus, YTBEPKICHHOTO prkazoM MAOY
CII Ne 76 ot 08.08.2024 Ne 01-04-1057;

« (enepanbHON pabodeil mporpaMMbl IO MATEMATHKE. ;

o ITlonoxenus o pabounx nporpammax 1mo ®OIT 8 MAOY CII Ne76, yTBepK1€HHOTO
npukazoM MAQOY CIHI Ne 76 ot 27.08.2024 Ne 01-04-1079/1.

PaGouast mporpamMmma OpUeHTHpPOBaHA Ha LI€JIEBbIE IPUOPUTETHI, CHOPMYIUPOBAHHBIE B

(dbenepanbHOl paboyelt mporpaMmMe BOCIIUTAHUS U B paboueid mporpamme Bocniutanuss MAOY
CI Ne 76.
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HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yd4eOHOTO Kypca T€OMETpHU Ha YPOBHE CpEIHEro oOIero oO0pa3oBaHHS
00yCJIOBIIEHa MPAKTUYECKONW 3HAYMMOCTBHIO METANPEAMETHBIX M TPEIMETHBIX PEe3yIbTaTOB
0Oy4eHHS TEOMETPUH B HAITPABICHUH JTUMYHOCTHOTO PA3BUTHS 00yJaronuxcs, hOpMUPOBAHUS
(GYHKIIMOHATFHOW MaTeMaTHYeCKOW TPaMOTHOCTH, U3yUeHUS APYTUX YICOHBIX TUCIUTUIHH.
Pa3zBuTre y oOydJarommxcsi MPaBWIBHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXOXKICHHUU
TE€OMETPUUYECKUX a0CTpaKIUi, COOTHOIICHWH PEATBbHOTO W HJEaJIbHOIO, XapakTepe
OTPaXEHHUSI MATEMAaTHYECKOW HAyKOW SIBICHUM W MPOLECCOB PEATBbHOTO MHpPA, MECTE
T€OMETPUHU B CUCTEME HAyK W POJIA MaTEMAaTUYECKOTO MOJICITMPOBAHUS B HAYYHOM MO3HAHUHT
U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS YUAIIUXCS, a TAaKKe
KaueCTB MBIIIUICHUS], HEOOXOUMBIX JUIS aJIallTallid B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBrIsAeTCS OAHMM M3 0a30BBIX NPEIMETOB HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsI, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh H3yUCHUS KaK JUCITUTUINH €CTECTBEHHO-
Hay4YHOU HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIUIEHHE, (OPMUPYEMOE MPU U3YYCHUH OOYHArOIIUMUCS MOHATUHHBIX
OCHOB TE€OMETPUH U TOCTPOCHUHU IEMOYKH JIOTMUECKUX YTBEPXKICHUN B XO0JI€ PEIICHUS
TCOMETPUYCCKUX 3a7a4, YMEHHE BBIIBUTATh M OMPOBEPraTh THUIIOTE3Bl HETIOCPEIACTBEHHO
WCITOJIB3YIOTCSI TIPU PEIICHUH 33]1ad €CTeCTBEHHO-HAYYHOTO ITMKJIA, B YACTHOCTH W3 Kypca
bu3uKH.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsX NeITeNbHOCTH YenoBeka. OpueHTalus 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €T0 COIMAIBLHOTO OBITHS, (hopMa OTPaKECHHSI OKPYKAIOIIETO MHPA,
YCIIOBHE YCIICIITHOTO TIO3HAHWS W AaKTUBHOTO TMPeoOpa3oBaHMs JICHCTBUTEIHHOCTH.
OnepupoBaHKe TPOCTPAHCTBEHHBIMM O00Opa3zaMu OOBEIMHSET pa3Hbie BHABI YUeOHOH W
TPYIOBOM JEATEIBHOCTH, SIBISETCS OAHUM U3 MPO(HECCUOHATHLHO BaXKHBIX KAYECTB, TOITOMY
aKTyaibHa 3a7a4a (opMUpOBaHHS y OOYyYarONIUXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJTOTOBKE K
MPAKTUYECKOMN JACSITEIBHOCTH TI0 MHOTUM HaIIPABJICHHSIM.

Ilens» ocBoenuss mporpamMmmbl ydeOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
oOydeHus: — o0mieo0pa3oBaTeIbHOE U OOMICKYJIBTYPHOE pPa3BUTHE OOYUYAIOIIMXCA 4Yepes
oOecrieueHne  BO3MOXKHOCTH  TIPUOOPETCHHWS W HCIIOJB30BAHUS  CHUCTEMATHUYCCKUX
TCOMETPUYCCKUX 3HAHUH W JIEHCTBHUMA, CIICIIU(PUIHBIX TECOMETPHUH, BO3MOKHOCTH YCIIEIITHOTO
MPOJIOJDKEHUST O0pa3oBaHUs M0 CIHEIUATBHOCTSIM, HE CBS3aHHBIM C TPUKIAIHBIM
MCIIOJIb30BAaHNEM T€OMETPHHU.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE NpeIHA3HAYCHA TSI O0YJarOmIUXCs
CpPEeIHEH IIKOJIbI, HEC WCIBITHIBABIINX 3HAYMTEILHBIX 3aTPYJHCHUNW HA YPOBHE OCHOBHOTO
obmiero odpazoBanus. TakuM 006pa3zoM, oOydaromuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH
o0Iue MaTeMaTHYeCKUe YMEHUs, CBSI3aHHBIC CO CHEIM(PUKON TeOMETPUH U HEO0OXOIUMbIe
JUTSL J)KA3HU B COBPEMEHHOM oOmiecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh
reoMeTpur0 Oosiee TIyOOKO, €CiM B JalbHEHIIEM BO3HHUKHET HEOOXOJUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATEHOMN e TETHHOCTH.



JlocTukeHre  IeId  OCBOEHHUSI ~ MpOrpaMMbl  OOECHEUHMBACTCS  PELICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopureTHhIMM 3agadaMu OCBOEHHUS Kypca «l'eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sBJISIFOTCS:

e (opmHpoBaHHE NPEICTABICHHUS O TEOMETPUM KaK YaCTH MHUPOBON KyJIbTYpbl U

OCO3HaHHUE €€ B3aMMOCBS3U C OKPYXAIOLUM MUPOM;

e (opmupoBaHHE MPEACTABICHHS O MHOTOTPaHHHKAX M TejaX BpPAIEHUS KaK O
BOKHEHIINX MATEMaTUYECKUX MOJENSAX, IO3BOJSIOIIMUX ONKCHIBATH M H3ydaThb
pa3HbIE SABIICHUS OKPYKAOIIETO0 MUPA;

e (opmHpoBaHME YMEHUS PACIO3HABATh HA YEpTEXKaxX, MOJEISAX U B pealbHOM MHUPE
MHOTOIPAHHHMKH U TeJla BpAallEHUS;

e OBJIQJICHUE METOJIaMU pEIICHHS 337a4d Ha TOCTPOEHUS Ha HM300paKEHUAX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opmHpoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSAMU O MHOTOTpaHHHUKaX U
TeJax Bpall€HUsl U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAQJICHUE AITOPUTMAMH PELIEHUS OCHOBHBIX TUIIOB 3a/1a4; (OPMUPOBAHUE YMEHUS
MPOBOJIUTh  HECIOXKHBIE JIOKA3aTEJIbHbIE PACCYXKJIEHUST B XOJE pPEIICHUS
CTEPEOMETPUUECKHUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTUE UHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIOCOOHOCTEH oOydaromuxcs,
MMO3HABATEJIbHOM  AKTUBHOCTH, HMCCJIEAOBATEIbCKUX  YMEHHUW, KPUTUYHOCTH
MBIILICHUS;

e (opmupoBaHHe (PYHKIIMOHAIBHON I'PAaMOTHOCTH, PEJIEBAHTHON I'€OMETPUHU: YMEHHE
pacrno3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH
B peajbHBIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHUH JAPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYJIHMpPOBATH UX Ha S3bIKE
r€OMETPUM U CO3/1aBaTh TIE€OMETPUYECKHUE MOJIEIU, TPUMEHATh OCBOEHHBIM
F€OMETPUYECKUNA ammapaTr Uil pelIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4,
UHTEPIPETUPOBATH U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTnMYnUTENbHON OCOOEHHOCTBIO MPOTPAaMMBI  SIBJIIETCS  BKJIIOUEHHE B  KypC
CTEpPEOMETPHUU B HaUaJIe €ro U3yueHus 3a/1a4, peliaeMbIX Ha YPOBHE HHTYUTUBHOT'O IO3HAHMS,
U omnpeAenéHHbIM 00pa30M OpraHM30BaHHAs pad0Ta HaJl HUMH, YTO CITIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JTaJbHENHIIEMY U3YUYECHHIO IIPEIMETA.

[Ipeanourenue OTHAETCA HArISTHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTb
TEOPETHUUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-TIPAKTHUUYECKOU
NEeSATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUA Yy Yydalluxcsi B Kypce
CTEpEOMETPHUH MPOBOIUTCS 3a CUET pEIIeHU 3314 Ha CO3/1aHHe MMPOCTPAHCTBEHHBIX 00pa30B
¥ 3a/1a4y Ha OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3znanue oOpa3a MpOBOIUTCS C
ONOpOM Ha HarJIAJHOCTh, & OIEPUPOBAHME O00Opa3oM — B YCIOBUSAX OTBJICYEHMS OT
HaIJIJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE coaepkarenpHble JIMHUA Kypca «l'eomerpum» B 10-11 xknaccax:
«MmnororpasHukmn», «lIpsMbIe 1 IIIOCKOCTH B IIPOCTPAHCTBEY, « Tea Bpamenus», « BekTopsl
U KOOPJMHATHI B IIPOCTPAaHCTBE». DPOPMUPOBAHUE JIOTHYECKUX YMEHHUU pacHpeacisieTcs He



TOJIBKO TI0 COJIEPKAaTeIbHBIM JIMHUSM, HO | 10 T0JIaM 00yUeHHs Ha YPOBHE CPETHETO 00IIEro
oOpa3oBaHUs.

Conepxanrie 00pa30BaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM Pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMbl, paclpenei€HHbIM 10 TrojaM OOydYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3om, 4TOOBI OBJIQJICHHE T'C€OMETPUICCKUMU IMOHATHSAMU M HABBIKAMHU OCYIIECTBIISUIOCH
MOCTIEIOBATEIHHO M IMOCTYNATEIbHO, C COOIOACHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY T'€OMETPUYCCKHX IPEICTaBJICHUM
00y4YaroIIuXCsl, PACHIMPss U yriayousis e€, 00pa3ys MPOYHbIC MHOYKECTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reometpun otBoauTcs 2 vyaca B Hefento B 10 kinacce n 1 yac B Henemo B
11 knacce, Bcero 3a a8a roga o0ydenus - 102 yueOHbIX yaca.

Jlns  peanuzany  TPOrpaMMbl  HCIIOJB3YIOTCS ~ YUCOHUKH, JIONYIIECHHBIE K
WCMOJIb30BAaHUIO MpPU  peAIM3allMd  MMEIOIIMX  TOCYJApCTBEHHYI)  aKKPEIUTAIUIO
00pa3oBaTeIbHBIX MPOrpaMM HayajJbHOT'O OOIIEro, OCHOBHOI'O OOIIEro, CpeaHEero OOIIero
00pa3oBaHUs OpraHU3AIUSIMHE, OCYIICCTBISIONIUMUA 00Pa30BaTEIIbHYIO ACATEILHOCTD

I'eomerpus. 10-11  kmaccel.  ba3zoBbii u  yrayOnéHHBIM  ypoBHH.  Y4eOHHK
ABtop: Atanacsu  JI.C., byryzoB B.®., Kagommes C.b. u gp. Kiacc: 10-11
ki1.. YMK: T'eometpus. Aranacsu JI.C. U ap. (10-11) (bazoBsiit/ YriayOnéHHblii).
Marematuka: aireOpa 1 Hayajia MaTeMaTHIeCKoro aHanusa, reometpus. ['eometpus. 10 — 11
Kyacchl. ba3oBbiit U yriyOneHHbIl ypoBHU. Y4ueOHHUK. ABTOp: A.B.Iloropenos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIIbHbIC
U CKpeumBaromuecs mnpsiMble. llapamienbHOCTh MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE:
napajielibHbIE MPSMbIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSAMBIX; NApaIEIbHOCTD
IPSMOWA M IUIOCKOCTH. YTJIBI C COHAIPAaBIECHHBIMA CTOPOHAMHM; YTOJ MEXAY NPSIMBIMHU B
npoctpancTBe. [lapamiennbHOCTh IUIOCKOCTEW: MapajuledbHbIE IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIocKocTed. IlpocTeiiime npocTpaHCTBEHHbIE (GUIYpbl HAa MIJIOCKOCTH:
TeTpadp, Ky, napajuieJenune 1; IOCTPOCHUE CEUEHUH.

IleprieHIUKYJISIPHOCTh  HPSAMOW M IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIEHANKYISIPHOU
IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IIPSAMOU U INIOCKOCTBIO; ABYTPAHHBIA yrod,
JIMHEWHBINA YIroJI ABYIPAHHOTO yria. [IeprneHuKysap U HaKJIOHHBIE: PACCTOSTHUE OT TOYKH 110
MJIOCKOCTH, PACCTOSIHME OT NPsIMOM 10 TUIOCKOCTH, NPOEKIHUs (UTYpbl HAa IUIOCKOCTb.
[leprieHINKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHNEHIUKYJIAPHOCTA JIBYX IIJIOCKOCTEH.
Teopema o TpEx NeprneHauKYIIsIpax.

MHoOrorpaHHuKH

IloHsiTHE MHOTOrpaHHHKAa, OCHOBHBIE 3JEMEHTHl MHOIOIPAHHHMKA, BBINYKIBIE MU
HEBBIITYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI; IPSMasi U HAKJIIOHHAS TPU3MbI; OOKOBAsi ¥ MOJIHAsI TOBEPXHOCTh
npusMsbl. [lapannenenunen, mpsMoyrojabHbINA apajuieIenunes u ero ceouctsaa. [lupamuga: n-
yrojbHash MUpaMujia, TPaHW M OCHOBaHWE NUpaMUbl; OOKOBas W TOJIHAS TOBEPXHOCTh
NUpaMUIbl; TPaBUJIbHAST W YCEUE€HHAash NOUpaMuIa. ODJIEMEHThl MPU3Mbl U TUPAMUJBL.
[IpaBuiIbHBIE MHOTOTPAHHUKU: TTOHATHE MPABUIBHOIO MHOTOTPaHHUKA; MPAaBUJIbHASA IPU3Ma
Y MpaBWJIbHAS TUpaMUa; IpaBUiIbHAs TPEYTrobHAs MUPaMUJIa U TPaBUIIBHBIN TETPAdIP; KYO.
[IpeacraBienrie 0 NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, AoJAeKa’dip U ukocasap. Ceuenus
MPU3MBbI U TUPAMU/IBI.

CummMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSAMOU, TIIOCKOCTH.
DJIEMEHTBhl CHMMETPUH B IUPAMUIAX, TAPATUIETECTUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pEOpa, aAuaroHanu, yriel. I[liomanb
OOKOBOIl TMOBEPXHOCTH M TMOJHOM MOBEPXHOCTH NPSIMOM NPU3MBI, IUIONIAb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSAMOU Tpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH U
NOBEPXHOCTH NPABUIILHON TMPAMU/IbI, TEOPEMA O IJIOIIAIA YCeYEHHOM upaMubl. [lonsTre
00 00BEMe. O0BEM MUPaMUbI, TPU3MBI.



[TomoOubIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
00BbéMaMu TTOJOOHBIX TEIL.

11 KITACC

TeJsia BpameHus

[Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolIMe LHIMHAPUYECKOW IMOBEPXHOCTH, OCh
HUWIMHIPUYECKOH moBepxHOCTH. LlummnHap: ocHoBaHUS U OOKOBast TOBEPXHOCTH, 00pa3yroIiast
1 OCb; IUIOIAa/1b OOKOBOM M MOJHOM MOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHHWYEeCKOM moBepxHOCTH. KoHyC: ocHOBaHMe U BeplIMHa, 00pa3yrolias U OCh; IUIOMIAIb
OOKOBOM M MOJIHOM MOBEPXHOCTU. Y CEUEHHBII KOHYC: 00pa3yrolue U BbICOTA; OCHOBAaHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOIMaAb NOBepXHOCTU cdepbl. B3anmuoe
pacnosoxeHue ceprl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TIommaas chepsl.

N300paxxeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MIuMHApa U KOHYycA.

KomOunHanuu Ten BpallleHHsi 1 MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONMHMCAHHBIA OKOJIO
cdepsl; cepa, BIHMCaHHAs] B MHOTOI'PaHHUK, WJTM TEJIO BPALICHUS.

ITonsatue 06 o0véMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 o0BEME
MPSIMOYTOJILHOTO TapajuieNienumena u cieactsus u3 He€. O0bEM umHapa, konyca. O0bEM
mapa ¥ 1iomab chepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMAASMU MOBEPXHOCTEM,
00BEMaMHU ITOJOOHBIX TE.

Ceuenunst umnuHapa (MapajyieIbHO M NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIIEe Yepe3 BEPIINHY ), CEUSHUS 1I1apa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miockocty u B mpoctpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIIO. Pa3iioxkeHne BeKTopa o TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuino mapajutenenunena. Pemenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM MPABUIT IEUCTBUI
¢ Bekropamu. [IpssiMoyroisibHast cuctemMa KOOpJAHHAT B pocTpaHcTBe. KoopAauHaThl BEKTOpA.
[Ipocreitmme 3agaun B KOOpAMHATAX. YTOJ MEXAYy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOpPOB. BrIuncieHne yrioB Mexy IpsIMbIMH U TIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



ININTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro mpenMera «MaremaThka
XapaKTEepU3yrTCA:

I'paxkpanckoe BocniuTanue:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3UIMM OOYyYaIOUmIerocss KaK aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHX
OCHOBaX (YHKUIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOUEAYP TpakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI U Tp.), YMEHHUEM B3aUMOJCUCTBOBaTh C COIUATbHBIMU
MHCTUTYTaMHU B COOTBETCTBHUM C UX (QYHKUUSIMHU 1 HA3HAYEHUEM.

IHaTpuoTH4eckoe BOCIUTAHKE:

C(OPMUPOBAHHOCTBIO POCCUMCKONW TPakJaHCKOM HJIEHTUYHOCTH, YBAXKEHUS K
IIPOLIJIOMY M HACTOSALIEMY POCCHUMCKOM MAaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JNOCTH)KECHHSIM POCCHMCKMX MAaTEMAaTHKOB W POCCUHCKOW MaTEeMaTHYECKOM IIKOJBI, K
HCIIOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTHX, c(hepax 3KOHOMHUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH pOCCHUHCKOro Haponaa; cHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMUS, JTUYECKOTO IIOBEICHHS, CBA3aHHOIO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKHU U JEATEIBHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIaaa
B [IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKIIOYas OCTETHKY MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, peIICHUH, PaCCYXIEHUN; BOCHPUHUMYHUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM Pa3jIuvHbIX BUJOB UCKYCCTBA.

PDu3nyecKkoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHUSI MPHUMEHATh MaTeMaTHYECKHE 3HaHMs B MHTEpecax
3I0pOBOTO U 0e30macHOro oopasza *KHU3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/I0POBBIO
(310poBOE MHUTaHKE, COATAHCHPOBAHHBIN PEXKUM 3aHATUN U OTIIBIXA, PETYIIApHas pU3nYecKas
aKTUBHOCTH);  (DU3MYECKOTO  COBEPIIEHCTBOBAHUS, TMpPU  3AHATUAX  CIHOPTUBHO-
03JI0POBUTENBHOM NESTENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTU TPYIOIIO0US; HHTEPECOM K Pa3IMuHbIM
chepaM npodeccuoHaIbHON 1€ATEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKOMN U €€ PUIIOKEHUSIMU,
YMEHUEM COBeplIaTh OCO3HaHHBIA BBIOOp Oyayuied mnpodeccuu U peanu3oBbIBATh
COOCTBEHHbIC KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTEMAaTHYECKOMY
00pa30BaHMIO U CaMOOOPA30BAHUIO HA IPOTSHKEHUU BCEH )KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

JKOJIOruYecKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO KOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA COLUAIbHO-
SKOHOMMYECKHX IPOLIECCOB HA COCTOSHHUE NPUPOAHOU U COLMAIBHOM CPENbl, OCO3HAHUEM



r100ampHOTO  XapakTepa JKOJIOTMYECKUX MpoOsieM; OpHEHTalue Ha NpUMEHEHHE
MaTeMaTHYECKUX 3HAHUHN [T peLIeHH 3a]1a4 B 00JIaCTH OKPY’KaloIel Cpe/ibl, INTaHUPOBaHUS
IIOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX ITOCJIEICTBUM JIUIs1 OKPYKAIOLEH CPEIBI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM M OOILIECTBEHHOW MPAKTHUKH, MOHMMAaHWEM MAaTE€MaTUYECKOW HAyKu Kak
cepbl 4EIOBEUYECKON JEATEIbHOCTH, JTAllOB €€ pa3BUTHS U 3HAYUMOCTU Ul Pa3BUTHUS
LOUBUJIM3ALMN; OBJIAJICHUEM S3bIKOM MATEMATHKM W MAaTEMATHYECKOW KyJBTYpOH Kak
CPEICTBOM ITO3HAHMS MUPA; TOTOBHOCTBIO OCYILECTBIATH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO
NEeATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHble  pe3ysibTaThl  OCBOEHHS  MNpPOTpaMMbl  Y4EOHOro  MpeaMeTa
«MaremaTuKa» XapaKTEpU3YIOTCS OBJIAJCHHEM YHHUBEPCAIBHBIMU HO3HAGAM ENbHbIMU
0elCMBUAMY,  YHUBEPCANbHLIMU ~ KOMMYHUKAMUBHbIMU — OELCMEUAMY, — VHUBEPCATbHLIMU
DPe2YAAMUBHBIMU OCUCMBUAMU.

1) Vnusepcanvuvie no3nasamenvuwvle Oelicmeus, obecneuusarom Gopmuposanue
0a308b1X KOSHUMUBHLIX  NpOYecco8 obyuarwuxcs (oceoenue Memooo8 NO3IHAHUS
OKpYHCAIOWe20 MUpa, NpUMEHeHUe JI02UYeCKUX, UCCIe008ameNbCKuX Onepayuti, yMeHul
pabomams ¢ ungpopmayueii).

ba3oBbie jjornueckue aeiicTBUA:

e BBIABJISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIEC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
HNOHATUN, OTHOLIEHUIN MEXAY MOHATUAMU; (OPMYJIUPOBATh ONPECIICHUs TTOHATUH;
yCTaHaBIUBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALMKM, OCHOBaHMS  AJis
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOIO aHAIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3ZOBBIBATE CYKIEHUS: YTBEPAUTEIbHbBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

e BBIBJSITh MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W INPOTHUBOPEUYUS B
(akTax, MAHHBIX, HAOMIOACHUSX M YTBEPXKACHUAX; MpeAsiaraTb KpPUTEpUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIeNaTh BBIBOJBI C UCMOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUEHHUI 110 aHAJIOTUU;

e IPOBOJWUTH CAMOCTOATEIBHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAlLMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIbI;

e BbIOMpaTh croco0 peuieHusi y4yeOHOW 3a7auM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus1, BHIOMpaTh Haubo1ee MOAXOASIINN ¢ YIETOM CaMOCTOSITENIbHO BbIIETICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIOJIB30BAaTh  BOINPOCHI KAK  HCCIEIOBATEIbCKMM HMHCTPYMEHT I103HAHUS;
(GopMynupoBaTh  BOINPOCH,  (UKCUPYIOLIME  MPOTUBOpEUYHE,  MpodIemy,



yCTaHaBIMBATh UCKOMOE U JJaHHOE, (HOPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIUI0, MHEHUE;

POBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HMCCIEIOBAHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOBEKTa, SBJICHUs], IpoIllecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;
CaMOCTOSATENIbHO  (OPMYITUPOBATh OOOOIIEHUS ¥ BBIBOJBI TI0 pe3yJbTaTaMm
OPOBENEHHOTO  HAONIONIEHUs,  MCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IIpoliecca, a TakKe  BBIJIBUTaTh
MPENOJIOKEHUS O €70 PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

2)

BBISBJIATH Je(UIUTHI UHPOPMAIIK, TaHHBIX, HEOOXOIUMBIX Ul OTBETAa HA BONPOC U
JUISL pELIEHUS 3a]1a4H;
BBIOMpPATh HMHPOPMALMIO U3 HCTOYHUKOB pPA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH UH(OPMAIUIO PA3THYHBIX BUJIOB U (opM
MPEICTABJICHHUS;
CTPYKTYpUpOBaTh HH(pOpMALMIO, TPEACTaBIATh €€ B pa3iInyHbIX (opMax,
WLTIOCTPUPOBATh IpapuuecKy;
OLICHMBATh HAAEKHOCTh MH(OPMAIMU MO CAMOCTOSTENIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvhvie KOMMYHUKQMUuGHble oeticmausl, obecneuusaiom

chopMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUSUXCAL.
Oo0menue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSIMU U LETSIMU
oOlLlEeHusT; SICHO, TOYHO, TPAMOTHO BBIp@XaThb CBOIO TOYKY 3pPEHUS B YCTHBIX U
NUCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHUS 10 XOAYy pEUIeHUs 3aJayd,
KOMMEHTHPOBATh NOJyYE€HHBIN PE3yJIbTaT;

B XOJ€ OOCYXIeHHUs 3aJaBaThb BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0sIeMbl, pelraeMon 3a/1auu, BbICKa3bIBAaTh UJIEU, HAIICJICHHbIE HA TOUCK PEIICHUS;
CONIOCTAaBJATh CBOHU CYXIECHUS C CYXICHHUSIMHU JPYTMX YYaCTHUKOB JIHAJIOTra,
oOHapyXHBaTh pa3iMuue M CXOACTBO TMO3MLMNA; B KOPpPEKTHOW ¢opme
(GopMyIUpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEACTABIATh PE3YJbTAaThl PEMICHUS 3aJaud, OKCIEPUMEHTAa, WCCIEIOBaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUSI C Y4€TOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh M HUCIIOJIH30BATh MPEUMYINECTBA KOMAHHONW ¥ WHIWBUAYATHHOU PabOTHI
Ipy pelieHnd Y4YeOHBIX 3ajlady; MNPUHUMATh II€Jb COBMECTHOM JEATEIbHOCTH,
IJIAaHUPOBATh OPraHU3aIMI0 COBMECTHOW paboOThl, pachpenesTb BUIbI padoT,
JIOTOBApPUBATHCA, OOCYXKZIAaTh TMPOIECC W Pe3ydabTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOACH;



e y4YacTBOBaTh B TPYNMNOBBIX (opmax paboThl (0OCYXKIAeHHS, OOMEH MHEHHIH,
«MO3TOBBIE IITYPMbDY U HHBIE); BBIIOJIHATH CBOIO YacTh PaOOTHl U KOOPAUHUPOBATH
CBOM JCHCTBUS C APYTUMHU YIEHAMU KOMAaH/Ibl; OLIECHUBATh KAUE€CTBO CBOET0O BKJIA/1A B
oOmMit  OPOAYKT 1O  KpUTEpUsAM,  CHOPMYJIUPOBAHHBIM  Y4aCTHUKAMHU
B3aNMOJICHCTBUSI.

3) VYuuseepcanvnvie pezynamuenvie Oeiicmeus, obecneuusarom opmuposaue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanus:

e COCTAaBJIATH IUIAH, AITOPUTM PEUICHUS 3a/1a4H, BBIOUPATh CIIOCOO PEIIEHUs C YUYETOM
MUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, ApIryMEHTHPOBATh U
KOPPEKTUPOBATH BApUAHTHI PELICHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

e BIQJCTh HAaBBIKAMU IO3HABATENbHON pedieKkcurn Kak OCO3HAaHUS COBEpLIAEMbIX
JOCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJbTATOB; BJAJIETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIlecca U pe3ysibTaTa PelIeHUus] MaTeMaTHIeCKOn
3a/1a4H;

e IIPEIBUJIETh TPYIHOCTHU, KOTOPBIE MOTYT BOZHUKHYTh IIPU PELUICHUH 314K, BHOCUTb
KOPPEKTHUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX 0OCTOSTENBCTB, JAHHBIX, HAIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IENU H YCIOBHUSIM, OOBSICHATH MPHUUYMHBI
JOCTHKCHHSI WM HEJOCTIDKEHUS! Pe3yJbTaTOB ACSITENbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIACC

OnepupoBarh MOHATUAMU: TOUKA, IPsIMAs, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU H CIEACTBUA W3 HHUX TPH PEHICHUH
TCOMETPUYCCKUX 3aJ1ad.

OnepupoBaTh TOHATHAMH: TMAPAUICTLHOCT W MEPHCHAWKYJISIPHOCTh TMPSAMBIX H
IIJIOCKOCTEH.

KnaccudummpoBath B3auMHOE pacIoOKEHHUE MPSMBIX U TFIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh TOHATHUSMHU: JBYTPAaHHBIA YIroJl, TpaHW JBYIPAHHOTO YIya, pedpo
JBYTPAHHOTO yTJla; IMHEWHBIN yroJI IBYTPAHHOTO yTia; TpaaycHas Mepa JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BBITYKJIBIA ¥ HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTBhI MHOTOTPAHHHKA, TIPABUIHHBI MHOTOTPAHHHUK.

Pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MTMpaMua; MpuU3Ma, IPSIMOYTOIbHBIH
napajuiesienunes, kyo).

KrnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS HJsl KiIaccH(UKaImu
(BBITTYKJIbIE W HEBBIMYKIbIE MHOTOTPAaHHUKW, TMPaBUIbHBIE MHOTOTPAHHHUKH; MPSIMbIC U
HAKJIOHHBIC TIPU3MBI, TAPAIJICIICTHIICIBI ).



OnepupoBaTh MOHATUSAMU: CEKYIIAs IJIOCKOCTh, CEUCHUE MHOTOTPAaHHUKOB.

OOBSCHATH MIPUHIIMITBI IIOCTPOSHUS CEUSHUH, HCITOJIb3YsT METOJT CIICIOB.

CTpouTh CeUeHHUsI MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIIIOJIHATE (BBHIHOCHBIC) IIJIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaum Ha HaXOXKJICHHE TEOMETPUYCCKUX BEIUYHMH 110 oOpasmaM WIn
aJITOPUTMaM, TPUMEHSS M3BECTHBIC AHAIUTHYCCKHE METOBI MPHU PEIICHUU CTaHIapTHBIX
MaTeMaTHYCCKUX 3aJa4 Ha BBIYMCIICHHE PACCTOSHUN MEKAY ABYMs TOYKAMH, OT TOYKH IO
HPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEX/TY CKPEIIUBAIOIIUMHUCS MPSIMbBIMH.

Pemath 3amauyn Ha HaXOXICHHE TE€OMETPUYCCKUX BEIHUYMH II0 oOpasiaM HId
aJITOpUTMaM, TPUMCHSS M3BECTHBIC AHAIUTHYCCKHE METOBI MPH PEIICHUU CTaHIapTHBIX
MaTEeMaTHYCCKHX 3a/1a4 Ha BRIYUCIICHUE YTJIOB MEKIY CKPEIIUBAIOIUMHUCS MPSIMBIMH, MKy
MIPSAMOM ¥ INTOCKOCTBIO, MEXAY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

BrraucisaTs 00bEMBI U TUIOIIAIHM TTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIpH3Ma, MHpaMHu/Ia)
C TpUMEHEHUEM (OPMYJI; BBIYHUCIATH COOTHOIICHHS MEXKAY IUIOMIAJSIMH ITOBEPXHOCTCH,
00BEMaMH MMOA00HBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATHSAMH: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OChb U IUIOCKOCTH
CUMMETPHH; IICHTP, OCh M INIOCKOCTh CUMMETPHUHU (UTYPBI.

W3Bnekath,  mpeoOpa3oBBIBATH W HHTEPHPETHPOBATH  HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUYCSCKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[TpuMeHSITh TeoMeTpuyeckue (akThl I PEIICHHS CTEPEOMETPUUYCCKUX 3ajad,
MIPEAINOJIAraroIMX HECKOJIBKO IIaroB PelIeHUs, €CJIM YCIOBHS MPUMCHEHHUS 3aJIaHbl B SIBHOI
dhopme.

[IpuMeHATh POCTEHIIINE IPOrPaAMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPY PEIICHUH CTEPCOMETPHUCCKUX 3a/1a4.

[TpuBOIUTL TpUMEpPHl MaTEMATHYECKMX 3aKOHOMEPHOCTCH B MPUPOAC M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'EOMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJIyYeHHBIC 3HAHMS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTyallud U
NPUMCHATh HW3YYCHHBIC TIOHATHS B TMPOIECCE TOWUCKA PEIICHUS MaTeMaTHYCCKU
chopMyJIMPOBaHHON TPOOJIEMbI, MOJCIUPOBATh PCAIbHBIC CHTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIeIOBATh MOCTPOCHHBIC MOJICIH C UCITOJIb30BAHHEM ICOMETPHUYCCKUX MOHATHH U TEOPEM,
anmapara ainreOpbl; pemiaTh NPAKTUYCCKHE 3aJlayd, CBSA3aHHBIE C  HAXOXICHUEM
TCOMETPUYCCKHUX BEIUYHH.

11 KITACC

OnepupoBaTh  TOHATUSAMHU:  LUWJIMHAPUYECKass  TOBEPXHOCTh,  oOpa3yrommue
MWIMHIPUYECKONH TIOBEPXHOCTH; IIWJIMHADP;, KOHHWYECKash TMOBEPXHOCTh, OOpa3yrolne
KOHUYECKOW MOBEPXHOCTH, KOHYC; ChepuyecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (UJIMHAP, KOHYC, cepa u map).

OOBSACHATH CIIOCOOBI MOJTyYEHHSI TEJ BpaILlCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MI0CKOCTH.



OnepupoBaTh NOHATUSMU: IAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IAapOBOU CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruucisate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH TEJ BpaIllEHUs, TEOMETPHUUECKUX TEJ C
npuMeHeHueM Gopmy.

OnepupoBaTh NOHITHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cpepy M OMUCAHHBINA OKOJIO
chepsr; cdepa, BMCaHHAS B MHOTOTPAHHUK HIIA TEJIO BPAICHUSI.

BBIYUCHATh COOTHOIIEHUSI MKy TUIOMIAASIMU MOBEPXHOCTEW U 00bEMaMH MOJTOOHBIX
Te.

N300paxars u3ydaembie (UTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BrInosHATh (BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

N3Bnekars, UHTEPHPETUPOBATE U MPeoOpa3OBHIBATH uHdOpMAITUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYypaX, MPEICTABICHHYIO HA YepPTeKaX U PUCYHKaX.

OnepupoBatTh MOHSITUEM BEKTOP B IPOCTPAHCTRE.

BrInonHATh NEUCTBUSA CIOXKEHUST BEKTOPOB, BBIUUTAHHUS BEKTOPOB W YMHOXXEHUS
BEKTOpa Ha YKCII0, OOBIICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1af0T.

[IpuMeHATh MpaBUIIO NTapajuIelICUIeaa.

OnepupoBaTh MOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXKAY BEKTOpPaMH, CKaJsIpHOE
MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxoguTe cymMMy BEKTOpPOB W MPOU3BEACHHUE BEKTOpA HA YHUCIO, Yroid MEXIy
BEKTOpPaMH, CKaJIsIpHOE IMPOU3BEACHUE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aiaBath IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[Ipumensats reomerpudeckue (akThl IS PEIICHHs CTEPEOMETPUUYECKHX 3ajad,
MPEANONIAraloluX HECKOJIBKO 1IaroB PEIICHHUs], €CIIU YCIOBUS TPUMEHEHUS 3a/IaHbl B IBHOM
dhopme.

Pemater mpocteiiiine TEOMETpUUECKHME 3ajlayd Ha TNPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.

Pemats 3amaun Ha J10KA3aTelbCTBO MATEMAaTHYECKHX OTHOILICHHM W HAaXOXICHUE
T€OMETPUYECKUX BEJIMUMH 10 00pa3iiaM WK aIropuTMam, IPUMEHSIS U3BECTHBIC METOIbI IPU
pEelIeHUH CTaHAAPTHBIX MaTeMaTUYECKUX 3aad.

[TpuMeHsTH IpOCTEHIIINEe TPOrpaMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUYECKUX 3a]a4.

[IpuBoaUTh TpPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE U KHU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUM B UCKYCCTBE.

[IpuMeHATh MONy4eHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIe CUTYalluu U
OPUMEHSATh HW3YYEHHBIE TMOHATHUS B TPOLIECCE IOMCKA pELIEHUST MaTeMaTUYeCKH
c(hOpMYIUPOBAHHON MPOOIEMBI, MOJIECITUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE TE€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM IT'€OMETPUUECKUX TTOHSITUN U TEOPEM,



anmaparta anreOpbl; pemarh NPAKTUYSCKHWE 3a7adyd, CBSI3aHHBIE C HAXO0XKJICHHEM
r€OMETPUYECKUX BEJIMUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acoB
Ne KoHTpoJsb | JiieKkTpoHHBIe (LM(POBbIe) 00pa3oBaTebHbIE
HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
n/n Bcero | HbIe pecypchl
padoThI
https://resh.edu.ru/?ysclid=ltph00iw9b910325653
1 Brenenue B ctepeoMeTputo 10 BLUC Mos Lxonan
[Ipsimbie 1 TIOCKOCTH B pocTpaHcTBe. [lapamienbHocTh httpg:/ / WWW'Va.kIaSS'rUI 2E8%I1F
2 N ) 12 1 ysclid=Itphdghibb989926952
MPSIMBIX U TJIOCKOCTEH DIYIC «Most LLKonas
https://www.yaklass.ru/?E8%1F
3 [lepneHUKyYISAPHOCTD MPSAMBIX U INIOCKOCTEHN 12 ysclid=Itphdghibb989926952
DPI'UC «Most I1Ikosay
https://www.yaklass.ru/?E8%1F
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 ysclid=Itphdghibb989926952
DPI'UC «Most I1Ikosay
https://resh.edu.ru/?ysclid=ltph00iw9b910325653
5 MHororpaHHUKH 11 1 DLUC Most Lxonas
: e -
6 O6bEMBI MHOTOTDaHHHKOB 9 1 gga;grzsv[hoidgurg(/) ;S?hd I1tph00iw9b910325653
) https://resh.edu.ru/?ysclid=Itph0oiw9b910325653
7 [ToBTOpEHME: ceueHUs], pAaCCTOSTHUS U YTJIbl 4 1 DIVC «Mos Lkonas
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5
11 KJIACC
KoaundecTBO yacoB
Ne HauMeHOBaHHE pa3ie/ioB 1 TeM MPOIPaMMbI KouTpoJib | JiiekTpoHHBIE (HM(POBbIe) 00pa3oBaTeIbHbIC
n/n Bcero | Hble pecypcbl
padoThI
https://resh.edu.ru/?ysclid=Itph00iw9b910325653
1 Tena Bpamerus 12 DPI'NC «Most IIIkomay
. https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
2 OObembl Tex 5 1 DI'C «Mos IlIkoma»
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3 BeKkTophl 1 KOOPAUHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
PI'UC «Mos Illkonay
4 ToBroperme, 06OBIEHHE, CHCTEMATHAAIHA SHAHHI 7 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
’ ’ OI'MC «Mos Ilxonay
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
IHOYPOYHOE IIVIAHUPOBAHUE
10 KVIACC
KosmnuectBo
4acoB
Ne Kourp IIpumeua | DiaekTpoHHbIE HU(PPOBHIE
n/n Tema ypoka OJTLHEL HHUE o0pa3oBaTe/ibHbIE PeCypChl
Bcero | e
padort
bl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, TIpsIMas,
1 IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuia n3obpaxeHus Ha 1
PUCYHKaxX: U300paKeHUsl MII0OCKOCTEH, MapaiebHbIX
psSMBIX (OTPE3KOB), CEPEMHBI OTPe3Ka
2 [TonsATHA: TEpeceKaronIMeCs INIOCKOCTH, MTEPECEKAIOIINECS 1
npsiMasi ¥ MJI0CKOCTh
3 ITonsATHA: TEpeceKaronIecs IIOCKOCTH, ITEPECEKAOIIUECS 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
npsiMasl ¥ IJIOCKOCTh DI'UC «Mos Illkonay
3HaKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOTPaHHUKOB HAa PUCYHKaX, Ha POEKIIMOHHBIX 1
yepTexkax
5 HavanpHbie cBeieHMsI 0 KyOe U MUpaMHuIe, UX pa3BEPTKU U 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
Mojieau. CeueHuss MHOTOTPAaHHHUKOB DI'UC «Mos Illkonay
6 HauanbpHble cBeieHNs 0 KyOe U mupaMue, UX pa3BEPTKU U 1
Mojieau. CeueHus MHOTOTPAaHHHUKOB
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[TonsiTue 06 aKCHOMAaTHYECKOM MOCTPOCHUU

7 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
HUX
[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
HUX
[TonsiTue 06 aKCHOMATHYECKOM OCTPOCHUU . .
9 CTEPeOMETDHH: AKCHOMBI CTepCOMeT[I))I/II/I 1 CHEICTBIS 13 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
OI'MC «Mos Illxonay
HUX
[TonsiTue 06 aKCHOMaTHYECKOM MOCTPOCHUU
10 CTEpEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1
HUX
B3anmHoe pacronoxeHue npsiMbIX B MPOCTPAHCTBE: . .
11 HepeceKaIOl;)IH/IeCﬂ, mapame HI;) LG 1 cxgemﬁlsa}omneca 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
OI'UC «Mos Illxona»
psIMbIe
[TapayeabHOCTB IPSIMBIX U IUIOCKOCTEW B IPOCTPAHCTBE:
12 napasuieNibHbIe MPsIMbIEe B TPOCTPAHCTBE; NapaUIeIbHOCTD 1
TPEX NPSAMBIX
13 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEHN B MPOCTPAHCTBE: 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
ITapaJjuteIbHOCTH NPSIMON U IIJIOCKOCTH PI'iC «Mos xona»
14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU 1
15 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE 1
16 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE 1
17 [TapanienbHOCTb MIOCKOCTEN: MapaiedbHble INIOCKOCTH 1
18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1
19 [Tpocreiimme npocTpaHcTBEHHBIE PUTYPHI HA TIIOCKOCTH: 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
TeTpa’ap, Kyo, mapauienenure; @DI'UC «Most Hkonay
20 [TocTpoenne ceueHmit 1
21 [TocTpoenue ceueHmit 1
KonTpoasnas padora Nel o teme "[Ipsambie u
22 IJIOCKOCTH B IpocTpaHcTBe. [lapannenbHoCTh NpAMbIX U 1
riockocTeil"”
23 [TepnieHIUKYIAPHOCTD MPSIMON U IJIIOCKOCTH: 1
NEePIEeHIUKYISIpHBIE MPsIMbIE B IPOCTPAHCTBE
24 [IpsimMble mapasnienbHble U EPHIEHANKYISIPHbBIE K 1

IIJIOCKOCTH
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IIpsiMble mapasuiesibHbIE U NEPIEHAUKYIISPHBIE K

https://resh.edu.ru/?ysclid=ltph00iw9b910325653

25 IUIOCKOCTH 1 OI'NC «Mos IIkonay
26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U IIIOCKOCTU 1
27 IIpu3Hak NepneHUKyIIPHOCTH IPSIMOU U IIJIOCKOCTH 1
28 Teopema o psiIMOiA TEPIICHIUKYIIIPHOM INTIOCKOCTH 1
29 Teopema o npsAMoi HepreHANKYISIPHON TNIOCKOCTH 1
30 Teopema o0 IpsIMOiA EPIICHIUKYIISIPHOM IITIOCKOCTH 1
31 IlepneHqUKyIJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
MIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH OI'NC «Mos IIkonay
32 IlepneHquKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 1 https://resh.edu.ru/?ysclid=1tph0oiw9b910325653
TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU JI0 TNIOCKOCTH OI'UC «Mos IIkonay
33 [leprnieHIUKYNISp U HAKIOHHBIE: PaccTOsHHE OT TOUKH /10 1
TJIOCKOCTH, PACCTOSTHUE OT MPSIMOH /10 TIIOCKOCTH
34 [leprnieHaUKYNISp U HAKIIOHHBIE: PaccTOsAHHE OT TOUKH /10 1
TJIOCKOCTH, PACCTOSTHUE OT MPSIMOU /10 TIIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U IIIIOCKOCTHEO 1
36 JIByrpaHHbIN yroJj, TUHEHHBIN yrojl ABYIrpaHHOIO yria 1
37 JIByrpaHHbIN yroj, TUHEHHBIA yroJl ABYTPaHHOTO yriia 1
38 [TepnieHIUKYIIPHOCTD MIOCKOCTEH: MpH3HAK 1
NEPIEeHIUKYISIPHOCTH ABYX IJIOCKOCTEN
39 [leprieHAUKYIAPHOCTD MIOCKOCTEH: MpH3HAK 1
NEepIEHIUKYISIPHOCTH JABYX IJIOCKOCTEN
40 [leprnieHqUKYIAPHOCTD MIOCKOCTEH: MpH3HAK 1
NEepIEHIUKYISIPHOCTH JABYX IJIOCKOCTEN
a1 Teopema 0 TPEX IePICHIIKY/IIPAX 1 https://resh.edu.ru/?ysclid=Itph0oiw9b910325653
PI'UC «Mos IIkonay
42 Teopema o Tpéx nepneHAUKYIIpax 1
43 Teopema o Tpéx nepneHANKYIsIpax 1
KonTtpoabHnas padora Ne2 no remam
44 "IlepnieHIUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN" U "YTIIbI 1
MEXK]TY TPSIMBIMH M TUIOCKOCTSAMM "'
[ToHsiITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOI'PAHHUKA, BBIIYKJIBIE U HEBBITYKJIbIC 1

MHOTI'OT'PpaHHUKH pa3BépT1<a MHOT'OT'paHHUKA
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IIpu3ma: N-yrosnbHas Ipu3Ma; FPaHU U OCHOBAHUS IIPU3MBI;

46 npsiMasi 1 HaKJIOHHAs TPU3MbI; OOKOBas U MOJTHAS 1
IOBEPXHOCTh IPU3MBI
47 Hapvannenennnez[, MPSIMOYTOJIbHBIN Mapajieenure]] 1 ero 1
CBOICTBa
[Mupamuna: N-yroyipHas nupamuaa, TpaHd U OCHOBaHUE
48 NUpaMu/Ibl; OOKOBas U MOJIHAS TIOBEPXHOCTH MUPAMUJIBI; 1
IpaBUJIbHAS U yCeUEHHAS NMUpaMKia
[TpaBriIbHBIE MHOTOTPAHHUKHU: MTOHSATHE MPABUIHHOTO
49 MHOT'OI'PAHHMKA; [IPAaBUJIbHAS [IPU3MA U IIPABUIIbHAS 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
nupamMua; paBuibHas TpEyrojabHas IupaMuia u DI'UC «Mos Illkonay
IIPABWIbHBIN TeTpadip; KyO
50 [IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAdIP, 1
JIOJIEKA3Ip U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENHHO
51 TOYKH, IPSIMOM, IJIOCKOCTH. DIE€MEHThl CHMMETPUHU B 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
nupaMuIax, napajuiejiernuIie1ax, IpaBUIIbHbIX OI'UC «Mos IIkonay
MHOTOI'PAaHHHUKAX
50 Brruncnenue 37eMeHTOB MHOTOTPaHHHUKOB: p&0pa, 1
JIMaroOHaJIU, yIJIbl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
53 MIPSIMOI TIPU3MBI, IUTOIIAIb OCHOBAaHUM, TEOpEMa O 1
0OOKOBO OBEPXHOCTH NMPSIMON MPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH
54 MPaBUJIbHOM MUpaMUJIbI, TeOpeMa O oA O0KOBOH 1
MOBEPXHOCTU YCEUEHHON MUPaMUIbl
55 KonTpouabsnas padora Ne3no reme "MHororpaHHukn” 1
. https://resh.edu.ru/?ysclid=1tph00iw9b910325653
56 [TonsTHE 06 00BEME 1 d)lPI/IC «Mos HJKOH\;» D
N https://resh.edu.ru/?ysclid=1tph00iw9b910325653
57 O6bEM mupami el 1 <I)FDI/IC «Mos ]_HKOJ'I\;.» "
58 O0BEM TUpaMHUIBI 1
59 O0BEM mupamMuIbI 1
60 O0BEM mupamMuIbI 1
61 O0BEM pU3MBI 1
62 O06BEM npu3MbI 1



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653

63 O06BEM pu3MBbI 1
64 KonTpoubsnas padora Ne4no reme "OObEMBI 1 1
MHOTOT'PAaHHUKOB"
65 [ToBTOpenue, 00001IEHNE CUCTEMAaTU3ALUs 3HAHUH. 1
IlocTpoeHne cedyeHuii B MHOTOIPAHHUKE
[ToBTOpenue, 00001IEHNE CUCTEMAaTU3ALUs 3HAHUH.
66 Brruncienue paCuCTO;IHHI?I: MEXIY ABYMsI TOUKAMH, OT 1
TOYKH 0 NPSAMOH, OT TOUKH 0 INIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TPSIMBIMU
67 Hrorosasi koHTpoOIbHAs1 padoTa NeS 1 1
[ToBTOpenue, 0000IIeHNE CUCTEMAaTH3AIUs 3HAHUH.
68 Buranciienne yriios: MEHLY CKPCILHBATOIIIMHCA 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
OPSAMBIMU, MEKAY NPSAMON U IIIOCKOCTbBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEXKIY IJIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KUIIACC
KonnuectBo
4acos
Ne Koutp DJIeKTpOHHbIEe HU(POBbIE
n/n Tema ypoka oabubt | Hpnmewa o0pa3oBaTesbHbIE pecypchl
Bcero | e HHUE
padort
bl
1 Cdepa u map: eHTp, paanyc, AMameTp; MIoIaab 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
MOBEPXHOCTHU Cephl DI'UC «Mos Illkonay
9 B3aumuoe pacrnonoxenue chepsl U IITOCKOCTH; 1
KacaTeJbHasl IIOCKOCTh K cdepe; MmIonmaab chepsl
3 N3o0pakenue cdepsl, mapa Ha maockocTd. CedeHus mapa 1
WIMHPUYECKasi TOBEPXHOCTh, 00pa3 ue . .
A Emmn ;‘;’mecmﬁ nogegmocm’ o Hpﬁzﬁﬂpmmoﬁ . https://resh.edu.ru/2ysclid=Itph00iw9b910325653
’ OI'UC «Mos IIkonay
IOBEPXHOCTHU
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[{unuHap: ocHOBaHMS U OOKOBAs MOBEPXHOCTb,

https://resh.edu.ru/?ysclid=ltph00iw9h910325653

5 00pa3yroias 1 OCh; IJI0MAIb OOKOBOM M IMOJTHOM 1 DLUC «Most Lkonas
OBEPXHOCTHU
N300pakeHne MuIMHApa Ha IIIOCKOCTH. Pa3BépTka
6 nunuHApa. CedeHust MIIMHPa (TUIOCKOCTHIO, 1
napajyieJIbHOW WK NepHeHUKYIIPHON OCH WJIMHPA)
7 Konnueckasi moBepXHOCTh, 00pa3yromime ISOHI/I%CKOIZ 1
IOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOW IOBEPXHOCTH
8 Konyc: ocHOBaHue U BepinHa, 00pa3yromiasi U oCh; 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
TI0IAAb OOKOBOM M MOJHOM MOBEPXHOCTH PI'UC «Mos lkona»
9 VYceuéHHblil KOHYC: 00pa3yIoLIMe U BBICOTA; OCHOBAHUS U 1
OOKOBasl MOBEPXHOCTh
N300pakeHne KoHyca Ha IiockocT. Pa3BépTka KoHyca.
10 Ceuenust koHyca (IIJIOCKOCTHIO, TapaJIIEIbHOM 1
OCHOBAHMIO, U MIJIOCKOCTBIO, IPOXOSIIEH Yepe3 BepIINHY)
11 Kom06unanust ten BpalieHus U MHOTOIpaHHUKOB 1
12 MHororpaHHHK, OIIMCaHHBIN 0K0JIO chepsl; chepa, 1
BIIMCAHHAsl B MHOT'OTPaHHUK WJIM B TEJIO BPAILICHHS
13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TET 1
14 O0béM HuIMHIpa, KOHyCa 1
15 O06bEéM mapa u miomaas chepsl 1
16 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY 1 https://resh.edu.ru/?ysclid=1tph00iw9b910325653
TJIOMIA MU TTIOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI DPI'C «Mos IIkomay»
17 FOHTpOJII)Haﬂ pa6ora Nel o remam "Tena Bpamenus" u 1
O6bembl Ten"
18 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 1
19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB 1
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
21 Paznoxxenne BekTopa 1o TpéM HEKOMITJIaHAPHBIM 1
BekTopam. [IpaBuiio mapannenenunena
29 PCI;LICHI/ICV 3aJa4, CBSI3aHHBIX C IPUMEHEHUEM MTPABUIT 1
JICVCTBUH C BEKTOpaMH
[TpsaMoyronbHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
23 Koopaunats! Bektopa. [IpocTeiimue 3agaun B 1

KOOpJAWHAaTax



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653

VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHNE

https://resh.edu.ru/?ysclid=ltph00iw9b910325653

24 BEKTOPOB 1 OI'NC «Mos IIkonay
25 Briuucnenue yrioB Mexay IpsIMBIMH U TJIOCKOCTSMHU 1
26 KoopanHaTHO-BEKTOPHBII METOJI IIPU PELLIEHUN 1
r€OMETPUUYECKUX 3a7au
7 KonTpoabsHnas padora Ne2 o teme "Bektopsl u 1
KOOpJMHATHl B IPOCTpaHCTBE"
28 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
OcHoBHBIE GUTYPHI, (AKThI, TEOPEMBI Kypca MJIaHUMETPUN
29 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1 https://resh.edu.ru/?ysclid=Itph00iw9b910325653
OcHoBHBIE GUTYPHI, (HaKTHI, TEOPEMBI Kypca IMJIaHUMETPUN PI'UC «Mos Illkona»
30 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
3ajaun IaHUMETPUHU U METOJIbI UX PEIICHUS
31 IToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1 https://resh.edu.ru/?ysclid=ltph00iw9b910325653
3ajaun IIaHUMETPUHU U METOJIbI UX PEIICHUS DPI'NC «Mos I1Ikomay
30 [ToBTOpenue, 0000IIeHNE U CHCTEMATH3aIHs 3HAHUA. 1
OcHoBHbIe GUTYpBI, PaKThI, TEOPEMBI Kypca CTEPEOMETPUN
33 HroroBasi KOHTPOJILHAsI padoTa Ne3
34 [ToBTOpEeHME, 0000IIEHNE ¥ CHUCTEMATH3aIUsl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
https://resh.edu.ru/?ysclid=ltph0oiw9b910325653
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