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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus nmporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIFOUEBBIMUA KOMITCTCHITUSIMU,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEOMETpPHHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
OPEIMETHBIX PE3YyJIbTaTOB OOYYCHHS T€OMETPHUU B HAIMPABICHHH JHYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
IPaMOTHOCTH, U3YYCHHS JIPYTUX YUeOHBIX AUCIUIUIMH. Pa3BuTHe Yy 00ydYarOmuXcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTHYECKOr0 MOJICTUPOBAHKS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe Ka4yeCTB MBIIUICHUS, HCOOXOMUMBIX JJI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obOmiero oOpa3oBaHHs, TaK KaKk OOECMEYMBAET BO3MOXKHOCTh M3YUYCHHS Kak
JTUCIHILINH €CTECTBEHHO-HAYYHOM HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUICHUE, (OPMUPYEMOE TPH HU3YYCHUU OOYUAFOIUMUCS
MOHATUHHBIX OCHOB T€OMETPUH U TIOCTPOSHUH ICTIOYKH JIOTHYSCKUX YTBEPKICHUN
B XOJIC PCIICHUS TeOMETPUYCCKHX 3aJad, YMEHHE BBIIBHTaTh W OIPOBEpPraTh
THITOTE3bI HEMOCPEACTBCHHO HCIIOJB3YIOTCS TPH PEIICHUH 3a7a4 eCTECTBCHHO-
HAYYHOTO [MKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUCHTHPOBATHCS B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO
BCEX O00JACTSIX ACSITEIHLHOCTH dejoBeka. OpHEHTaIlUs 4YejOBeKa BO BPEMCHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXEHUSI OKPYXKAIOIIEr0 MHpPa, YCJIOBHE YCICITHOIO IMO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JICUCTBUTSIBHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIOJB30BaHUSI CHCTEMAaTHYECKMX T'C€OMETPHUECKUX 3HAHWUH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmmMa 1O reomeTpuu Ha 0a30BOM YpOBHE TNpeJHA3HAYCHA IS
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHenupUKON TeoOMEeTpUH W HEOOXOIUMBbIC I KWU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ri1yO0OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYPHI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHME MPEACTABICHUS O MHOTOI'PAHHHUKAX M TeJlaX BPAICHHS Kak
O BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SABICHUS OKPY>KAIOIIETO MUPA;

 hopMHpOBaHHME YMEHHS PacllO3HABATh HA YEPTEKaX, MOJIEISIX U B PEaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

* OBJIaJICHUE METOJaMU pEUIeHMs 3aJad Ha MOCTPOCHHs] Ha H300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e hopMHpOBaHME yMEHHS ONEpPUPOBaTH OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 331a4; (OPMHUpPOBAHHE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
pelIeHus CTEPeOMETPUYECKMX 3aJad M 3aJady C [PAKTHYECKUM
CoJepKaHUEM;



e PA3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEN OO0ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTH
MBIIUICHUS;

e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TMOHATUH, OOBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUH
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
ammapar  JIs perieHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAM4UTENHEHON OCOOGHHOCTBHIO MPOTPAaMMBbI SIBJISIETCS BKJIIOYEHHUE B KYpC
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 WHTYUTUBHBIX IMPOIIECCOB, MOTHBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
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
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — 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»,
«BeKTOpBl U KOOPJIMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUU
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM [0 TojaM OO0y4YeHus,
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 MPEACTABICHUN OOyUYaIOIUXCS, PACIIUpss |
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 o0y4yenus - 102 yueOHbIX yaca.
COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3aumHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECH,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEABHOCTh IPSAMOW U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJ MEXAY NpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; moCTpPOSHUEe CeYSHHI.

IlepnieHAUKYJIAPHOCTD NPAMOU U IUIOCKOCTU: MEPIECHIUKYIISIPHBIE NIPSMbIE B
IIPOCTPAHCTBE, MPAMBIE IApAJUICIbHBIE U NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IMPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 710  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema o TpEX NePIEeHAUKYIIApax.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst IIOBEPXHOCTh IIPU3MBL. [lapamienenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJHAS TIOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKH: IOHATUE NPABUIBHOIO MHOTOIPAHHMKA; NPAaBUIIbHASA IpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
teTpa3p; KyO. IlpencraBmeHune o nNpaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHus NprU3Mbl U TUPaAMULBI.



CummeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETpPUM B NHpaAMUJAX, HapajulesIeuIenax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOW MOBEPXHOCTHM M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHOUIEHUS MEXKAY IUIOLIAISIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ywolas M OCh; IUIOMAJb OOKOBOM M TIOJIHOU
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOCcTH. KoHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBAHHS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMmOuHanmm Tenm BpalleHHWss UM MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0béM mapa u miomass chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (HapaJiebHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
mapa.

BekTopbl 4 KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha mnockocTy U B pocTpaHcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuio mapauienenunena. Pemenue 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JEUCTBUU ¢ Bekropamu. I[IpAmoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel Bektopa. llpocreimme 3amaun B
KOOpAMHATax. YToJd Mexay Bekropamu. CKalIpHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOMIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOMN IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKECHUIN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHKE, COATTAHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  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 TMPOTSKCHUM BCEH JKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NPHUPOJTHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TTOCIICJICTBUHN JUISI OKPY>KAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUISI Pa3BUTHS IUBUIM3AIIMN; OBJAJACHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISAITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIIpUHUMATh,  (opmMynupoBaTh ©  TPEOOPa30OBBIBATH  CYXKIICHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

eBBISIBIIAITH ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKII€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTebcKue JeiicTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBaHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, UCCIIEOBAHUS, OLEHHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

* [[POrHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBISIBJIATH 1e(pUINUTHI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JIJIsI OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUpPOBaTh HMH(POPMAIINIO, MPEJICTABISATh €€ B pPazIUUHBIX (PopMax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMATh U (DOPMYITUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHHS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIIC0OBAHMSI,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIUBUAYaJTbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYIIOBHIX (hopMax paboThl (0OCYXIEeHHUS, OOMEH MHEHU,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

3) Vuusepcanvnvie  pezynamuenvle Oeticmasus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  [IO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJETh CIMOCO0aMHM  CAaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca W
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJibTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHSTh, aKCHOMBI CTEPEOMETPUU W CJEACTBUS W3 HUX TPU pElICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: ABYTPAHHBIM YIroJl, TpaHW JBYIPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOT'PAHHUKOB (NMHpaMHaa; TMpPHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIE MTPU3MBI, TapaslIeIIeITUIIC b ).

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 YEPTE)KH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO MNOpsIMOW, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIUBAIOIUMHUCS TPSIMBIMHA, MEXKIY NPAMOM W IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIAISIMU TTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTexax 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 W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

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

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHSATh HW3YYEHHBIE IIOHATUS B IMPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIEC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tema BpameHus (UIAHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOI, OCHOBaHUE LIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH 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 YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepxy, cCOOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIllCHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONIHATE JE€UCTBUSL CHOKEHUS BEKTOPOB, BBIYUTAHUSI 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, KOOPJAMHATHI BEKTOPA, YroJ MEXAY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

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

Pemate mpocreiiine reoMeTpuyYEcKHe 3aadyd Ha HPUMEHEHHE 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 MAaTEMATUUECKUX 3a/1a4.

[IpumeHAT, mpocTeliMe NPOTPaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa IMPAKTUKE: aHAJU3UPOBATH PEaJIbHbBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKHUX MOHIATUN U TEOPEM, alllapara anreopbl; peuaTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 BBeneHue B crepeoMeTpHIo 10 https://m.edsoo.ru/7f417fb2
I1 .
2 DAMBIC 1 TIIOCKOCTH B IPOCTPAHCTBE . 12 1 https://m.edsoo.ru/7f417fb2
[TapannensHOCTh IPSAMBIX U TIJIOCKOCTEH
Ilepme oc
3 prt HﬂmiynﬂpH T TPAMBIX 12 https://m.edsoo.ru/7f417fb2
IUIOCKOCTEMN
4 VYriael MeXIy NPAMBIMU U TTIOCKOCTSIMU 10 1 https://m.edsoo.ru/7f417fb2
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/7f417fb2
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/7f417fb2
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTJIIBI 4 1 https://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 0




11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

padoTsI

Konrpoabubie | IlpakTuyeckue

padoThbI

DJIEeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTejibHbIE

pecypchbl

Tena BpameHus

12

https://m.edsoo.ru/7f417fb2

OO0OBEMBI TEN

https://m.edsoo.ru/7f417fb2

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE

10

https://m.edsoo.ru/7f417fb2

[ToBTOpeHue, 0600IICHNE,
cUCTEMAaTH3aIns 3HaHUN

https://m.edsoo.ru/7f417fb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

ITIOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

OCHOBHBIC TIOHSITHS CTEPEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTh, TpocTpancTBo. [IpaBuia
M300paKeHUS Ha PUCYHKAX: U300paKCHUs
TUIOCKOCTEH, MapasuIeIbHBIX MPSMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

IloHsTus: nepecekaronmecs mIoCKoCTH,
nepecekaronmecs npsamMas U miI0OCKOCTb

IloHsTHs: NnepeceKaronmmecs mIoCKOCTH,
nepecekaronmecs npsaMas U miI0OCKOCTb




3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX

HavanbpHble cBesieHus 0 KyOe U mupamue,
ux pa3BEépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

Hauanpubie cBefeHus 0 KyOe U mupamuse,
uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAHHUKOB

[TonsiTHEe 06 aKCMOMaTUYECKOM MOCTPOCHUHU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH
CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX

[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH U
CIICICTBUS U3 HUX

10

ITouaTtue 06 akCHOMaTHYECKOM IMOCTPOCHUU
CTEPCOMETPUHN: aKCUOMBI CTCPECOMETPHU U
CJICACTBUS U3 HUX

11

Bzaumnuoe PAacCIIOJIOKCHUC IIPAMBIX B
IIPOCTPAaHCTBEC: IICPCCCKAOIIHUCCA,
IapayiICJIbHbIC U CKPCIIUBAOIIHUECCA IIPSAMbBIC

12

HapaHHeJ'ILHOCTL MPpsAMBIX U IUIOCKOCTEM B
MMPOCTPAaHCTBC: MMApAJIJICIIbHBIC IIPSAMBIC B
IPOCTPAaHCTBEC, MApaAJJICIIbHOCTD TpéX
MIPpSAMBIX




[TapamienpsHOCTD NPSMBIX U IJIOCKOCTEH B

13 npoctpaHcTse: [lapannenbHOCTh NpAMOil U
IJI0OCKOCTH

14 VYTIubl ¢ COHaNPaBJICHHBIMA CTOPOHAMH

15 YroJ1 MeXK 1y IPSAMBIMU B IIPOCTPAHCTBE

16 Yroa Mexay IpsIMbIMU B IPOCTPAaHCTBE

17 [TapamienpHOCTB IIJIOCKOCTEM:
napajuieNbHble MJI0CKOCTU

18 CBoiicTBa mapaJiIeTbHBIX TUIOCKOCTEH

19 [Ipocreiine npocTpaHCTBEHHbIE PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaiesnenumnes

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceuennii
KonTtponsHas padota o teme "IIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannensHOCTHh NPSIMBIX U TIOCKOCTEN"

93 [leprieHAMKYIAPHOCTD NPSAMON U MIOCKOCTH:
NEepPIEeHANKYIISPHBIE NIPSIMbIE B IIPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U
NEePIEHANKYIISPHBIE K INIOCKOCTH

o5 [Ipsimble mapasuienbHbIe U
NEePIEHANKYIISPHbIE K IIIOCKOCTH

26 [Ipu3HaK nepneHauKyJIspHOCTH NMPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHnKyJIIpHOCTH MPSIMON 1
IIJIOCKOCTH

28 Teopema 0 IpsAMO¥ NEPIIEHUKYIIAPHON




IIIIOCKOCTH

Teopema 0 psIMOM IEPIIEHIUKYIIAPHON

29
TUIOCKOCTH

30 Teopema 0 psIMOM NEPIIEHUKYIIAPHON
TUIOCKOCTH
[eprieHAMKYISAp U HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM JI0 MIJIOCKOCTH
[eprieHAMKYISAp U HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH
[NeprieHMKYISAp ¥ HAKIIOHHBIE: PACCTOSHHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
NPAMOM 0 IIIOCKOCTH
[leprieHAMKYNISAp U HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH JIO0 THIOCKOCTH, PACCTOSTHAE OT
NPAMOM 0 IIIOCKOCTH

35 VYTiBl B IPOCTPAHCTBE: YTOJI MEXy IPIMOi
U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ1, TUHEUHBIN yTroJl
JBYIPaHHOTO yria

37 JIByrpaHHBIN yroJi, TMHEHHBIN yromi
JBYIPaHHOTO yria

38 [leprieHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEePIEHANKYIAPHOCTH IBYX MJIOCKOCTEH

39 [leprieHAMKYIAPHOCTH MIIOCKOCTEN: MPU3HAK
NEePIEHANKYIAPHOCTH IBYX MJIOCKOCTEH

40 [leprieHANKYIAPHOCTH MIIOCKOCTEN: MPU3HAK




MEPIICHANKYIISIPHOCTH JBYX IJIOCKOCTEN

41

Teopema o0 TpEX nepHEHAMKYIAPAX

42

Teopema o TpEX nepHeHANKYIApax

43

Teopema o0 TpEX nepHeHANKYIApax

44

KonTponeHast paboTa mo Temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIy IPSIMBIMU U
I10cKoCTAMAU"

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIIYKJIBIC MHOTOT'PAHHUKH, paSBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBL; IIPsIMasi U HAKIIOHHAS
IIpU3MbI; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
napaJuiesienumne/ U ero cBoicTea

48

[Mupamuna: N-yronbHasi mupamMuaa, TpaHu U
OCHOBaHUE NMHpPaMUIbl; OOKOBAS U MOJTHAS
MOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U
yceu€HHas TUpaMua

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUIILHOI'O MHOTOTpPaHHUKA; IPAaBUJIbHAS
IpU3Ma U IpaBUIbHAs MUPaMUJIA;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U
MIPaBUIIBHBIN TETpasip; KyO

50

HpeZ[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX




MHOTOT'PaHHUKAX: OKTAdp, T0JEKaIp U
HKOCayIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOM, TNIOCKOCTH.

o1 DneMEeHTbl CAMMETPUU B TUpaMuUax, 1
napajuieNienuIe1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
59 Brrurcnenue 31eMeHTOB MHOTOTPAaHHHUKOB: 1
pé06pa, TuaroHasu, yribl
[Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM
53 MMOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tmomaabs 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABWIBHOM MUpaMUBbI, 1
TeopeMa O IJIoU[aau O0KOBOM MOBEPXHOCTH
YCEUEHHOUN MUpaMHU/Ibl
55 KounTponbnas pabora o teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O0BEM TMpaMuUIbI 1
58 O0BEM TMpaMuUIbI 1
59 O0BEM TMpaMuUIbI 1
60 O0BEM TMpaMuUIbI 1
61 O0BEM npu3MbI 1
62 O06BEM npu3MbI 1
63 O0BEM npu3MBbI 1
64 KonTtponsHast padota o Teme "OO0bEMBI 1




MHOTOTPaHHUKOB"

65

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIHS
3HaHuM. [locTpoenue ceuenmii B
MHOTOT'PaHHUKE

66

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUH. BpIYMCIIEHHE PACCTOSHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKHU J0 IPSIMOM, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU

67

Wrorosas koHTposbHasA paboTa

68

[ToBTOpEeHUE, 0600IIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeI4nciieHne yrioB: MexIy
CKPENTUBAIOIINMHUCS TTPSIMBIMH, MEXTY
MPSIMOM M TIIIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXKTy TIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Cdepa u map: neHTp, paanyc, AuameTp;
IJIOMIA/Ib MIOBEPXHOCTH Chephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelnbHas INIOCKOCTh K

cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBCPXHOCTD,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3ymolas U 0Ch; IJIOMAAb
OOKOBO M MOJHOM MOBEPXHOCTH

N300paxkenne nuiInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TIIOCKOCTHIO, MapalIeIbHON 1T
MEePICHIUKYIAPHOM OCH IUIHH/IPA)

Konunueckas IOBCPXHOCTD, o6pa3y}oume
KOHHUYECKOU MMOBEPXHOCTH, OChb U BEPIINHA
KOHHUYECKOU MMOBECPXHOCTHU

Konyc: ocHOoBaHue u BepIMHa,
oOpa3ymolas 1 0Ch; IIoMaas> OOKOBOM 1




IIOJTHOW ITOBEPXHOCTH

YcedéHHbIN KOHYC: 00pa3yrolue 1 BBICOTA,

o OCHOBaHUS U OOKOBasi TOBEPXHOCTh
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3BépTka konyca. CeueHnusi KOHyca
(TI0CKOCTHIO, MapaJIJICIbHOW OCHOBAHUIO, U
TIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHororpaHHHK, ONMCaHHBIA OKOJIO cepsl;

12 cdepa, BIIMCaHHAs] B MHOTOTPAHHUK WU B
TEJIO BPAIICHUS

13 [TorsTe 06 00BéMe. OCHOBHBIC CBOMCTBA
00BEMOB TeET

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM mrapa u womaas chepsl
[TonoOHbIE TENa B MPOCTPAHCTBE.

16 CoOoTHOIICHHS] MEXKTY TUIOIIAASIMHU
MMOBEPXHOCTEH, 00bEMAMU TIOI0OHBIX TEIT

17 KonTtponpHas padota o temam "Tema
Bpamienus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOX€eHHEe BEKTOpa Ha YUCIIO
PasnoxeHue BeKkTopa 1o TpéM

21 HEKOMITJIaHApHBIM BekTopam. [IpaBumo
napasieNnenuneaa

22 Pemenne 3aga4, cBS3aHHBIX C




IIPUMEHEHHUEM IIPAaBUJI JEHCTBUN C
BEKTOPaMH

23

[IpsimoyrosbHas cucteMa KOOpAUHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3agaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkaliipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpssMbIMU U
IIJIOCKOCTSIMHA

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pPELICHNU TEOMETPUYECKHX 3a1a4

27

KonTtponbHas padoTa o Teme "BekTopsl u
KOOPAMHATHI B TPOCTPAaHCTBE"

28

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Haguii. OCHOBHEBIE
¢urypsl, GhakTel, TEOPEMBI Kypca
MJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢durypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

30

[ToBTOpEHME, 000OIICHNE 1
cUCTeMAaTHU3alysI 3HaHUH. 3a1aun
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

31

[ToBTOpEHue, 0600IEeHNE U
cucTeMaTH3allus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

32

[ToBTOpEHue, 06001mEeHNE U




cucremaTru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca

CTEpPEOMETPUU

33 HroroBast KOHTpoJbHAS padoTa 1

34 [ToBTOpEHwUE, O606HI€HI:IC u 1
CHCTeMaTH3allKsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkiuonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

https://m.edsoo.ru/7f415e2e

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/7f415e2e



