AHHOTaIMs K padoyeit nporpamme yueOHoro kypca «I'eomerpuu. ba3ossiii ypoBens» (1D

1098561)

Pabouas mporpamma yueOHOro kKypca «l'eomerpus. ba3oBblii ypoBeHb» 00s3aTeNbHOM
npeaMeTHo# obnactu «Matemaruka U nHGOpMaTHKay, paspadorana B coorBercTBun ¢ @I'OC
COO u ®OO0IT COO wu peanmzyeres 2 rona ¢ 10 mo 11 kmace.

Pabouas nporpamma pa3paboTaHa yYUTEIEM B COOTBETCTBHM C IOJOXKEHHUEM O pabOunX
nporpaMmax ¥ OIpeNeNseT OpPraHu3alui0 00pa30BaTENBHONW NEATEIBHOCTH YYUTENIEM I10
OINpEIEIEHHOMY Y4€OHOMY IIPEIMETY.

Pabouas nmporpamma yuebHoro npenmerta ssisiercsa yactbto OOIT COO, onpeaenstouieii:
Conepxxanue
[1nanupyemsble pe3ynbTaThl (JINYHOCTHBIE, METANIPEIMETHBIE, IPEIMETHBIEC)

Temarnueckoe MmiIaHUPOBaHHE C y4ETOM paboueil MporpamMMbl BOCIUTAHHUS U BO3ZMOXKHOCTBIO
ucnoyb3oBarus DOP/LIOP.

Pabo4as nporpaMma paccMoTpeHa KadeIpoi, COINIacOBaHA C 3aMECTHTEIEM JUPEKTOpa
o YBP MBOYVY «I'umHua3us Ne2» u yrepxkaeHa B coctae OOII COO Ilpukaz Ne240-O/1 ot
30.08.2023r.
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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHEro o0Iero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKONH 3HAUYMMOCTBIO METANPEJIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYINIHOCTH W IPOUCXOKICHUU TEOMETPHUUYCCKUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
yUYaluxcs, a TaKKe Ka4yeCTB MBIIUICHUS, HCOOXOMUMBIX JJI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECMEeYMBAET BO3MOXXHOCTb HM3YyUCHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIIeHUs TEOMETPUYECKUX 3a/Jad, YMEHHE BBIJBHUTaThb W OIMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX JCATENBHOCTH 4YeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W AKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4E€OHOM U TPYIOBOW JEATEIBHOCTH,
ABISETCS OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JAESITETbHOCTH N0 MHOTHM HAIIPABJICHHUSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONB30BaHMUSI CHCTEMAaTHYECKHMX T'€OMETPHUYECKUX 3HAHWH W  JCHCTBHUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aroOUINXCsl CPeTHEN IIKOJIbI, HE MCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPyIHEHUN
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YyYUTh T€OMETpPHIO Ooiiee
ri1yO0OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOEHMSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENAX U B
pealbHOM MUPE MHOTOTPaHHUKHU U TeJla BPAIICHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QJTOPUTMAMM  pEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
NPaKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABATEIBHOW  aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBEHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISTHOCTh, @ OINEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBl U KOOPAMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpenenéHHbIM [0 TrojaM OO0ydeHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEIACTABICHUN OOYyYaIONUXCs, PACIIUpSIST H
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac 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 IPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdJIp, KyO, Mapaiesenumnea; NoCTPOCHUE CEUCHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YroJI MEXAY MPSIMON 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: IPU3HAK  INEPHEHIUKYJSIPHOCTH  ABYX
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 MPU3MBIL;, 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€HHas MNHpaMua. OJNEMEHTbl HNpu3Mbl M nupaMuibl. [IpaBuibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJiekasip ¥ ukocasip. CeueHust MpU3Mbl U MUPAMHUIBI.

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



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOU IMPHU3MBI,
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 IUIOMIAISIMU
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 PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOrO0 WIE€HAa POCCUHCKOrO OOIINEeCTBa, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dusmueckas AKTHUBHOCTB); (dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOPECCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmbl, OCO3HaHWEM TJ00aJBbHOTO XapakKTepa SKOJOTHUYECKHX MpoOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOT'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JeUUUTH UHDOpPMALMM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATh €€ B pa3InYHbIX (Popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHUM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHs 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW  H
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM HMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHUKA, IPABUILHBIN MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC PU3MBI, TTapaJICTICITATIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYMCICHHUE PACCTOSTHUM MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMAaTHUYECKMX 3aJad Ha BBIYMCICHHE YIJI0OB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTypax, MPEJCTABICHHYI0 HAa 4YepTexkax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJbHBIE
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aareOpsl; penaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIO, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOIIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IMOCTPOCHHBIE MOJECIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHIUKYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IO0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

07.09.2023

IlonsThs: MEpECCKaroIMECA IMI0OCKOCTH,
nepeCceKaronmecs npsamas U MI10CKOCTb

08.09.2023

IlousTus: MEPECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

14.09.2023

3HaKOMCTBO C MHOT'OrpaHHUKaMH,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

15.09.2023

HauanpHbie cBeficHUS 0 KyOe U TUupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

HavanbeHbie cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

22.09.2023

[TousTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

28.09.2023




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

29.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

05.10.2023

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

06.10.2023

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajiesIbHble U CKPEIUBAIOLIUECS
IIpSIMBIE

12.10.2023

12

[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesIbHbIE MPSIMBbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX

13.10.2023

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHctse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

19.10.2023

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

20.10.2023

15

VYron MCXKAY MPSAMBIMHU B ITPOCTPAHCTBE

26.10.2023

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

27.10.2023

17

[TapannenbHOCTh IIIOCKOCTEM:
NapajuleNIbHbIE MIIOCKOCTH

09.11.2023




18

CpoiicTBa napayuIeIbHbIX INIOCKOCTEN

10.11.2023
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUTIOCKOCTH: T€Tpa’ip, Kyo, 16.11.2023
napajuiesienunes
20 [TocTpoenue ceueHwmit 17.11.2023
21 [TocTpoenue ceuenuit 93.11.2023
KontponsHas padota o teme "IIpsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHoclib HII))SIMI)IX 1 IJIOCKOCTEH" 24.11.2023
[lepneHMKyYISIPHOCTD NPSAMOU 1
23 TJIOCKOCTH: TIEPIICHANKY/ISIPHBIC MPSIMbBIC B 30.11.2023
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U
MePIEHIUKYIISIPHBIC K TUTOCKOCTH 01.12.2023
o5 [Ipsimble mapasienbHble U
MePIEHIUKYIISIPHBIC K TUIOCKOCTH 07.12.2023
26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U
MJI0CKOCTH 08.12.2023
97 [Ipu3Hak nepneHIuKyIIpHOCTU MPSMOU U
IJI0CKOCTH 14.12.2023
)8 Teopema o npsaMoit mepreHANKYISIPHON
MIJIOCKOCTH 15.12.2023
29 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON
MIJIOCKOCTH 21.12.2023
30 Teopema 0 IpsAMOM NEPIIEHIUKYIIAPHON




IIIIOCKOCTH

22.12.2023

31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSMOM JI0 INIOCKOCTH

28.12.2023

32

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

29.12.2023

33

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 INTIOCKOCTH

11.01.2024

34

[lepnieHauKynsip ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKHU J0 INTIOCKOCTH,
paccTosiHuEe OT MPSIMOM JI0 INTIOCKOCTH

12.01.2024

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

18.01.2024

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yTiia

19.01.2024

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JIBYTPAHHOTO yTiia

25.01.2024

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEePIEeHIUKYISIPHOCTU IBYX
IJIOCKOCTEM

26.01.2024

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MIPU3HAK MEePIEHINKYISIPHOCTU IBYX
IJIOCKOCTEN

01.02.2024

40

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

02.02.2024




41

Teopema o0 TpEX nepHEHAMKYIIAPAX

08.02.2024

42

Teopema o TpEX nepHeHANKYIApax

09.02.2024

43

Teopema o0 TpEX nepneHAUKYIApax

15.02.2024

44

KonTtponsHas pabota no temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIy IPSIMBIMU U
mocKocTsaMu"”

16.02.2024

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOT'OT'PAaHHUKH, pasBépTKa
MHOT'OIpaHHHKa

22.02.2024

46

[Ipu3ma: n-yrosbHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTh
MIPU3MBI

29.02.2024

47

[Tapannenenumnen, npsMOyroJbHbII
napaJuiesienumne/ U ero CBoiicTBa

01.03.2024

48

anaMI/ma: N-yrojibHas MMpaMuia, rpaHu
1 OCHOBAHMC IMUPaMU/IbI; OOKOBasg U
IIOJIHAaA IMOBEPXHOCTb ITMPaMUAbI;
IIpaBUJIbHAA U yceqéHHa;I nmupamMmmuaa

07.03.2024

49

HpaBI/IHLHLIC MHOT'OT'paHHUKU: IOHATUC
MPpaBHUJIbHOTO MHOTOI'PAHHUKA;
IpaBHJIbHAA IIpU3Ma U ITPaABUJIbHAA
nupaMuaa; nmpaBUJbHaA TPCYroJibHAA

13.03.2024




MMpaMu/ia U MPaBUIBHBIA TETPadaAp; KyO

50

IIpencrasnenue o NpaBUILHBIX
MHOTOI'PaHHUKaX: OKTa3p, TOJAEKa’Ap U
UKOCAdP.

14.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOM, INIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuUax,
rapajuiesenuIe ax, MpaBuiIbHbIX
MHOT'OTpaHHUKAX

15.03.2024

52

Brrancnenune 3neMeHTOB MHOI'OT'paHHUKOB!
pé0pa, TuaroHau, yribl

21.03.2024

53

[Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MTOBEPXHOCTH MPSMOM TTPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTH MPSMOMN TIPU3MBI

22.03.2024

54

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOBEPXHOCTH MPABUIILHOM MTUPAMHUIBI,
TeopeMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MUPAMU/IBI

04.04.2024

55

KounTponbnas pabora o teme
"MHororpaHHuku"

05.04.2024

56

ITousarue 00 00BéEME

11.04.2024

57

O0BEM TMpaMuUIBI

12.04.2024

58

O0BEM TUpaMuIBI

18.04.2024

59

O0BEM TUpaMuIBI




19.04.2024

60 OO0BEM TTUpaMHUIBI 1 95 04.2024
61 O0BEM PU3MBI 1 26.04.2024
62 O0BEM TPU3MBI 1 02.05.2024
.. 1
63 O0BEM TPU3MBI 03.05.2024
64 KonTtponbHas padota o teme "O0bEMBI 1
MHOTOTPaHHUKOB" 08.05.2024
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
i. I1 I 1
65 3Hanuil. [locTpoeHne ceueHwmii B 16.05.2024
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CCTEeMaTH3aITUs
3HaHUU. Beraucienue paccTosIHM: MEXK Y
66 JIBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1 17.05.2024
TOYKH JIO IJIOCKOCTH, MEKTY
CKPCIIHUBAOIIUMHUCS TTPSIMBIMHU
67 Hroropas koHTpoJIbHAs paboTa 1 93.05.2024
[ToBTOpEHue, 0000IIEHNE CUCTEMATH3AIIHS
3HaHWH. BeInciIeHne yriioB: MeXIy
68 CerIJ_[I\/’IBaIOHlI/IMI/IC}I PSIMBIMU, MEXTY 1 94.05.2024
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEKIY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, uameTp;
IO/ MIOBEPXHOCTH Chephl

06.09.2023

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

13.09.2023

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

20.09.2023

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECCKOM
MOBEPXHOCTH, OCh IHIIUHAPHIECKON
MTOBEPXHOCTH

27.09.2023

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOM M ITOJIHOM
MMOBEPXHOCTHU

04.10.2023

N3o0paxenne uiInHIpa Ha TII0CKOCTH.
PazpépTka nmunapa. CeyeHus

IUIMHIpA (MI0CKOCTBIO, TapalIeIbHOM
WJIY TIEPHEHANKYISIPHON OCH LIMJIUHIPA)

11.10.2023

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU

18.10.2023




Konyc: ocHOBaHue U BepIMHa,
oOpa3yrolias U 0Cb; IUIONab OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

25.10.2023

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
IIOBEPXHOCTH

08.11.2023

10

N300pakenne koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca
(TI0CKOCTHIO, MapaIICIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEpLINHY)

15.11.2023

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

22.11.2023

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

29.11.2023

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

06.12.2023

14

O06bEM IIUIMHAPA, KOHYCa

13.12.2023

15

O6bEM 1mapa u mIomaas cQepsl

20.12.2023

16

[TooOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IIOIASIMU
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX T

27.12.2023

17

KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsl Ten"

10.01.2024

18

BeKTOp Ha INIOCKOCTHU U B IMTPOCTPAHCTBC




17.01.2024

19

CnoskeHHe ¥ BeIUUTaHHUE BCKTOPOB

24.01.2024

20

YMHOKEHUE BEKTOPA HA YUCIIO

31.01.2024

21

Pasnoxxenne BexTopa 1o Tpém
HEKOMILUTaHApHBIM BeKTOpaMm. [IpaBuiio
napaesenumnena

07.02.2024

22

Pemenne 3amad, CBA3aHHBIX C
MIPUMEHEHHUEM MPAaBUII JEUCTBHN C
BEKTOPaMH

14.02.2024

23

[IpssMoyronpHas cucteMa KOOpANHAT B
npocTtpancTBe. KoopauHaTel BEKTOPA.
[Ipocreiimue 3a1aun B KOOpAUHATAX

21.02.2024

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

28.02.2024

25

Brruncnenue yrioB Mexy NpsIMBIMH U
IJIOCKOCTSIMU

06.03.2024

26

KoopanHaTHO-BEKTOPHBINM METOT TPU
pELICHUH TeOMETPUUECKUX 3a/1a4

13.03.2024

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

20.03.2024

28

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

03.04.2024

29

[ToBTOpEHue, 06001meHne U
cucremMaTu3anus 3HaHui. OCHOBHbBIC

10.04.2024




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUE, 0000IICHNE U

30 crcTeMaTH3alus 3HaHUH. 3a7aun 1
HHaHHMGTpH;II U METOJIbI UX gemeHHﬂ 17.04.2024
[ToBTOpEeHue, 06001eHNE U
31 crcTeMaTH3alus 3HaHUH. 3a1auu 1
HHaHHMeTpH;II U METOJIbI UX gemeHHﬂ 24.04.2024
[ToBTOpEeHue, 0600IICHNE 1
39 cucreMarn3anus 3HaHui. OCHOBHBIE 1
¢burypsl, hakThl, TEOPEMBI Kypca 08.05.2024
CTEpPEOMETPUH
33 HtoroBast KoHTpOJbHAS paboTa 1 15.05.2024
34 [ToBTOpEeHue, 0600IICHNE 1 1
cUCTEMATH3AIUS 3HAHUI 22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

b. I'. 3uB. «/lunaktuueckue marepuansl. 10 kiaccy;

b. I'. 3uB. «/lunaktuueckue marepuansl. 11 kiaccy;

b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. «3a1a4uu 1o TEOMETPUHU.

7—11 xyacce».

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/

https://uchi.ru/

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/11/

https://ege.sdamgia.ru/
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