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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kiaccoB pazpaborana Ha ocHOBe DenepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeILHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBISICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITHSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYCHHS T€OMETPHUH B HANpPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBbIX AUCIUIUIMH. PazBuTHe y 00ydaronmxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXONKIACHUH T€OMETPUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpa’KeHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIU MAaTEeMAaTHYECKOT0 MOJIETUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUHU U TMOCTPOSHUH IETTOYKH JIOTHIECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPU PEIICHUH 33a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTenbHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM M3 MPOPECCHOHAIBHO BaXKHBIX KauyeCTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH M0 MHOTUM HAIMPABICHUSIM.

Lens ocBoeHuss mporpammbl yuyeOHoOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM MW JCHUCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOT'O MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM ypOBHE Npe/HAa3HA4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOIo oOmiero oopazoBanus. Takum oOpa3zom, oOyuwaroluecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHMYECKHE YMEHUs, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb M3YyYUTh F€OMETpPHUI0 Ooliee
rJyOOKO, €ClM B JalJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1Eenu OCBOEHUS TMPOTrpaMMbl  OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMU 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax siBIsSrOTCS :

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX U TeJlax BpalllCHUS
KaK O BOXKHEWIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIIUX OMKUCHIBATh
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs paclo3HaBaTh Ha YEpTEkKaxX, MOJENSAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCyKIeHusi B XOJAE PEUICHUS CTEPEOMETPUYECKHX 3ajad W 3a1ad c
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKHUX CHOCOOHOCTEM
oOyyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKIIMOHATBHOM IPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE pACHO3HABaTh TMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIH, IPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT JUisl pelieHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Haualie €ro u3yuYeHHs 3aJay, pellaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOSH OCHOBE YYBCTBEHHOCTH NMPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3a7ad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJIATHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOpAMHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO M0 COAEPKATENIbHBIM JIMHUSM, HO U IO T0JaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYydYaOIUXCS, PACIIUPSS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble M CKpeluMBarolmuecs mnpsMbele. llapamiensHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUylejbHbIE IpPsAMBbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXKAY MPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEH : napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miiockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAUICIBHBIE W NEPIECHAMKYISAPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TeopeMa O MpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM Yrojl  JBYIPAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HpoeKuus  QUrypbl  Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIIYKIIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. Ilupammpma: nN-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPpaBUJIBHAS IMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpaMHUIAa W TNPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHM B IHpPAMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJHOW MOBEPXHOCTH HPSIMOM IPHU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPHU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOW MNUpPaMUIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpanHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEPXHOCTH. I[lunmuHAp: OcCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas M OCh, IUIONIaJh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONAAh OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHApPa U KOHYCA.

KoMmOuHanum Tenm BpallleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeAactBuss u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyiebHOE€ OCHOBAHUIO W MPOXOASIIEe 4Yepe3 BEPIIMHY), CEYCHUs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. Cl0XKEHUE U BBIUYUTAHUE BEKTOPOB.
YMHOXeHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Peimienwe 3amady, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. Yroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KOOpIHHAaTHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJAbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOr0 OOINecCTBa, TMPEICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIGHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IITKOJIBI,
K HCTOJIb30BAaHUIO ITHX JIOCTHIKCHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYasl ICTETUKY MaTeMaTHUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ NMHUTaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢dbu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTMYECKOW KYJIBTYpPbhI, MOHUMAaHHUEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOIIECTBCHHOW TIPAKTUKHA, TIOHMMAaHHEM
MaTEMaTUYCCKOW HAyKu Kak c]epbl 4YeIOBEYECKON JCATSIBHOCTH, JTAloOB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0Aa306bIX KOSHUMUBHBIX NpPOYecco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Joruyeckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATEbHBIC, CIWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTHUBHOIO), BHICTpAaUBaTh apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crMoOco0 penieHus yuyeOHOM 3aJauM (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNPOoOIeMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOTo
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENIBHO (HOPMYIHPOBATh 00O0OIEHUS U BBIBOJBI 110 pE3yJbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE IpOIlEcca, a TaKkKe BbIIBUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaumeii:

e BBIIBJIATH JeDUUUTH UHDOPMALMK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  PAa3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMALIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvnvie  KomMynuxamuenvle  Oelicmeus, — obecneuusarom

cpopmMuposaHnocms CoOYyUanIbHbIX HABLIKOE 00YUAIOUUXCHL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh IOJyUYECHHBIA PE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh MJI€H, HALICJICHHbBIE HA MOUCK
pEelIeHns; COMOCTABIISATh CBOM CYXKICHHS C CYKICHHSIMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3zjiMyMe M CXOACTBO MO3UIIMIA; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTBI W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMIA TPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH ILJIaH, aJITOPUTM pPEelIeHUs 3a]1aui, BEIOUPATh CIIOCO0 PEIICHHS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMAECHHBIX OITMOOK, BHISIBICHHBIX 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

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: MTAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: JABYTPAHHBIA YTOJI, TpaHU JBYI'PAHHOTO YTJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, MPABUIHLHBI MHOTOT'DAaHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPaHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

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

CtpouTh CceuUeHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBIMIOJHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEIKU M3 PHCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPUUCCKUX BEIUYUH 10 o0pasnam Hiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJUTUYECKUE METOJbl NPH PpEIICHUU
CTaHJIAPTHBIX MAaTEMATHUYECKUX 3a7a4 Ha BBIUYMCICHUE PACCTOSIHUM MEXKIY TBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXO0XKJACHHUE TEOMETPHUUECKUX BEJIWYMH MO 00pasiiaM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PpEIICHUHU
CTAHJAPTHBIX MAaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY NPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHIATH COOTHOIICHHUS  MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPaMMHBIE CPEICTBA U BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

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

[IprMeHATh TOJIYyYEHHBIE 3HAHHUS Ha MPAKTUKE: AHAIM3UPOBATH pPEaJIbHbBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHOW MPOOJIEMBbI, MOJICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armapara aareOpsl; penaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

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

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

OOBICHATH CIIOCOOBI TMOTYYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEW  TeNm  BpalllCHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy w
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH W 00BbEMaMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekatb, HHTEPNPETUPOBATH U NPEOOPa30BBIBATH HHOOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE [€UCTBHUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIC
BEKTOPBI.

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

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

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

Pemate mpocreiine reoMeTpuyYEcKHe 3a/adyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a4a4.

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

[IprMeHATh TMOTy4YEHHBIC 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATh DPEAJbHBIC
CUTyallUM W IPUMEHATh HW3YYECHHBIE IIOHATHUS B NPOLECCE IMOWCKA PEIICHUSA
MaTeMaTu4eckd C(HOpPMYyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI M TEOPEM, armapara anreOpbl; pemarTh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne HauMeHoBaHHue KoaunuecTBO 4acoB

JlomostHuTEIBHAS

l'l/ a3aeJI0B 1 TEM Bcer KOHT 0JILH 3JIeKT OHHBIC (U OBbIC 06 a3oBaTeJIbHBbIEC pecC Chbl
p p p (mugp ) 00p pecyp S —

n MPOrpaMMblI 0 ble padoThl

Onpenensarsb
IJIOCKOCTh KaK
¢burypy, B KOTOpoi
BBITIOJTHSIETCS
TJIAaHUMETPHSL.
Henars npocreiimue
JIOTHYECKHE BBHIBOBI
13 aKCMOMAaTHKHU
IJTIOCKOCTH.
[IpuBoauTH
MIPUMEPHI PEATbHBIX
10 http://school-collection.edu.ru/http://www.bymath.net/ 00BEKTOB,
Uaeaausanuei
KOTOPBIX SIBJISTFOTCS
AKCHOMBI

BBenenue B
CTEPEOMETPHUIO

F€OMETPHUH.
N3yyaTh, IpUMEHATH
MIPUHITUIIBI
MOCTPOEHUS
CCUCHUM.
Hcnonp3oBaTh A7
IIOCTPOEHUS
CEUEHUUN METOJ



http://school-collection.edu.ru/
http://school-collection.edu.ru/

CJIEI0B, METOL
BHYTPEHHETO
MPOEKTUPOBAHUS,
METO/J| IEpEeHOCa
CEKYILEH MIOCKOCTH.
Pemars
CTEPEOMETPHUUYECKHE
3a/1a4u: Ha
OIIpe/ieNICHNE BHU1A
CeYeHUs 1
HAaxO0XJICHUE €ro
TIJIOIIATH.
AKTyanu3upoBaTh
(hakThl 1 METOBI

TJIaHUMETPHH,
peeBaHTHBIE TEME,
MIPOBOJIUTH
aHAJIOTUH
Knaccudumuposats
B3aHMHOE
[Ipsimbie u
pacroJioKeHue
MIJIOCKOCTH B
. MPSIMBIX B
MPOCTPAHCTBE. http://www.mathematics.ru/http://www. mathtest.ru/http://www.eq
12 MIPOCTPAHCTBE,
[TapannensHOCTD e.edu.ru/
WJLTIOCTPUPYS
MIPSMBIX H CVHKAMI 11
IUIOCKOCTEH PHCYH
MPUBOJS TPUMEPDI
13 peajgbHOM )KU3HU.
[TepnienauKysIpHO . AKTyanu3upoBaTh
PHCHIHRY TP 12 http://uztest.ru/http://college.ru/matematika/ Y P

CTb IIPAMBIX U

(baKTBI 1 METO/JBbI



http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://uztest.ru/
http://uztest.ru/

IJIOCKOCTEN

IUIAHUMETPUH,
pEJIEBAHTHBIE TEME,
IIPOBOJUTD
aHaJIOTUHU.
@opMyJIHpOBATH
OIIPENEIICHUS:
NEePIEeHIUKYISIPHBIX
MIPSIMBIX B
IIPOCTPAHCTBE;
oIpeseseHne
MPSIMOM,
MEPIEHINKYIIIPHON
K IUTOCKOCTH.
Jloka3pIBaTh: 1eMMy
0
MEPHEHANKYIIPHOCT
U IBYX
MapajyIeIbHbIX
MPSAMBIX K TPEThEH
MPSMOM; TEOPEMBI O
CBSI3U MEXKIY
MapajuIeIbHOCTHIO
MPSAMBIX U UX
MNEePHEHANKYIAPHOCT
bIO K IIJIOCKOCTH.
Jloka3bIBaTh:
Teopemy,
BBIPAYKAIOLIYIO
IIPU3HAK
NEPIEHIUKYISIPHOCT




U IIPSIMOM U
IIJIOCKOCTH; TEOPEMY
0 CYLIECTBOBAHHMU U
€AMHCTBEHHOCTH
IIPSIMOM,
MPOXOAIIEH uepe3
JTAHHYIO TOYKY U
MEPIEHAUKYIIAPHON
K JTaHHOM
IIJIOCKOCTH.

Yriael Mexay
MPSIMBIMU 1
IUIOCKOCTSIMU

10

http://ege.yandex.ru/mathematic

AKTyanu3upoBaTh
(hakThl 1 METOIBI
TJIaHUMETPHH,
peleBaHTHBIE TEME,
MIPOBOJIUTH
aHAJIOTUH.
dopmynupoBaTH
ompeneneHue
JIBYTPaHHOTIO yrJja.
Jloka3bIBaTh
CBOWCTBO paBEHCTBA
BCEX JIMHEMHBIX
YIJIOB JIBYTPAHHOT'O
yria.
Knaccudumuponarts
JIBYTPaHHbIE yTJIbl B
3aBUCUMOCTH OT UX
IpalyCHOUN MEpBHL.

MHororpaHHuku

11

http://ege.yandex.ru/mathematichttp://mathege.ru/or/ege/Main/

Pabotats ¢



http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic

Y4EOHUKOM:
3aJ1aBaTh BOIPOCHI,
JIeJIaTh 3aMeYaHusl,
KOMMEHTapHH.
AHanusupoBarb
pellIeHne 3aJauu.
PucoBars BeIyKiible
MHOTOTPaHHUKH C
3aJJaHHBIMU
CBOMCTBaMU,
BOCCTaHaBJIUBATh
o0l B
BBIITYKJIOTO
MHOTOTpaHHHUKA O
JIBYM €T0
IIPOEKIMSM.
Jloka3bIBaTh
CBOMCTBA
BBIITYKJIOTO
MHOTOTpaHHHKA.
PucoBathb BelnyKIbIe
MHOTOTPaHHUKU

O0BEMBI
MHOTOT'PaHHUKOB

http://mathgia.ru/or/gial2/Main/http://www.math-on-line.com/

CsoboaHo
OIeprUpOBaThH
MOHATUSAMH: 00BEM
Tena, 00bEM
MPSMOYTOJIBHOTO
napajuieenuIea.
®opMyIUpOBaThH
OCHOBHEIE CBOMCTBa



http://mathgia.ru/or/gia12/Main/
http://mathgia.ru/or/gia12/Main/

00BEMOB.
Jloka3bIBaTh
TeopeMy 00 00bEMe
MPSIMOYT'OJIBHOTO
napajuienenunesaa,
CIICACTBHS U3 HEE.
Pa3zpesatp
MHOTI'OIr'paHHUKH,
IepeKIaibIBaTh
yactu. Pemarb
CTEPEOMETPUUECKHE
3a7a9M, CBSI3aHHBIC C

BBIYHCIICHUEM
00bEMa
MPSIMOYTOJIbHOTO
napajuiesienunenaa,
MIPU3MBIL.
[ToBTOpEHMeE:
7 ceueHus, 4
PACCTOSIHUS U YTJIbI
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaudecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

duexkTpoHHble (U poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

JlomostHuTENIBHAS
uHpopManus

Tena BpaieHus

12

http://mathkang.ru/http://www.zaba.ru/

CBo0OoHO
OTIePUPOBATH
MTOHSITHUSIMH:
[IJTHHIPAYeCKast
MTOBEPXHOCTb,
ATTUHIP. TTOTYICHHS
HWIAHAPUYECKON
MMOBEPXHOCTH,
UATUHIPA.
N3obpaxath
UAJIUHIP | €T
CeueHUs
IUIOCKOCTBIO.
CBo0OoHO
OTIEPUPOBATH
MOHSATHSIMH:
KOHHYECKas
MOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.
N3ydats criocoObl
MOJTy4eHUS
KOHHYECKOM
MMOBEPXHOCTH,
KOHYca.



http://mathkang.ru/
http://mathkang.ru/

OOBEMBI TEN

http://festival.1september.ru/articles/subject

CB0001HO
OTIEpUPOBATH
MTOHATHSMH: 00BEM
Tena, TUIoIaIb
MTOBEPXHOCTH.
@opMyJIHpOBATH
OCHOBHBIE CBOMCTBa
00BEMOB.
Jloka3bIBaTh
TeopeMbl: 00 00bEMe
UATUHIPA; 00
00BEMeE KOHYCA.
BreiBoauts popmyiibt
JUTSL BEIYUCIICHUS
00bEMa yCEUEHHOTO
konyca. MccienoBath
MTOCTPOCHHBIE
MOJICJIH, B TOM YHCIIC
U C UCIIOJIb30BAaHUEM
ammapara ajreopsbl.

BekTopbl 1 KOOpIMHATHI B
IIPOCTPAHCTBE

10

http://www.problems.ru/http://www.pm298.ru/

[Ipumenats npaBuiia
BBITIOJTHEHUS
NEUCTBUI CIIOKEHUSI
W BBIYMTAHUS
BEKTOPOB,
YMHOEHUS BEKTOpa
Ha YUCJIO NIpU
pelieHun 3a1a4.
Haxoautn
KOOPAMHATHI BEKTOpa



http://festival.1september.ru/articles/subject
http://www.problems.ru/
http://www.problems.ru/

B JAHHOM 0Oa3uce u
CTPOUTH BEKTOP 1O
€ro KOOpJIuHaTaM.
BcmomuauTts
OIpeaeIIeHUE
CKQJISIPHOTO
YMHOKEHUS U €r0
CBOMCTBA.
Breraucnars ¢
IIOMOIIBIO
CKaJISIPHOTO
YMHOKEHUS JUTUHBI
BEKTOPOB, YIJIbl
MEXy HUMH,
YCTaHABJIMBATh
MEePIECHANKYISIPHOCTh
BEKTOPOB

4

[ToBTOpEeHUE, 0600mIECHNE,
CUCTEMAaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

Jara
H3yYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE ITIOHSITUI CTCPCOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TPOoCTpaHcTBo. [IpaBmna
M300pakeHNs Ha PUCYHKAX: N300paKeHUs
HHOCKOCT@I)’I, napajjiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

05.09.2023

IlonsThs: MEPpECCKArOIMECHA IIIIOCKOCTH,
nepeCcCKaronmecs npsamas U MI10CKOCTb

07.09.2023

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

12.09.2023

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

14.09.2023

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Moeu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHUN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

26.09.2023




[TousiTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 28.09.2023
CIICAICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 03.10.2023
CIICAICTBUS U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH
10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU U 05.10.2023
CIIEZICTBUS U3 HUX
B3anMHOE pacnosiokeHue npsiMbIX B
11 MIPOCTPAHCTBE: MepeceKaroecs, 10.10.2023
napajuieNIbHbIE U CKPEIIUBAIONITHECS TIPSMBIC
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B
12 MPOCTPAHCTBE: MapalieIbHbIC np;nxfble B 12.10.2023
MPOCTPAHCTBE; MAPAILICIIEHOCTh TPEX
MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B
13 npocTpanctse: [lapamnenbHOCTh MPAMON U 17.10.2023
TUIOCKOCTH
14 VYTIIBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 19.10.2023
15 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE 24.10.2023
16 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 26.10.2023
17 [apannenbHOCTh TIOCKOCTEH: 07.11.2023
napasuieNIbHbIC TIOCKOCTH
18 CBolicTBa napayuIeIbHBIX INIOCKOCTEN 09.11.2023
19 [Ipocreiire npocTpaHCTBEHHBIE (PUTYPHI HA 14.11.2023
IUTOCKOCTHU: TETpadp, KyO, napasiesenumne
20 IToctpoenue ceuenuit 16.11.2023




21 [locTpoenue ceuenuit 21.11.2023
KonTtponsHas padora no Teme "[Ipsimbie u

22 TUTOCKOCTH B mpocTpancTse. [lapannensHocTs 23.11.2023
MPSIMBIX U IJI0CKOcTER"

23 [lepneHMKyYISIPHOCTD NPSMOMN U IVIOCKOCTH: 28.11.2023
MEPIEHIUKYIIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U 3011.2023
MEPIEeHIUKYIIPHBIE K IJIOCKOCTU

o5 [IpsimMble mapaienbHbIe U 05.12.2023
MePIEeHIUKYIIIPHBIE K IJIOCKOCTU

26 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U 07.12.2023
MJI0CKOCTH

97 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U 12122023
MJI0CKOCTH

28 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN 14122023
MJI0CKOCTH

29 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN 19.12.2023
IJI0CKOCTH

30 TeopeMa o mpsiMOii EPNEHANKYIISIPHO M 91122023
IJI0CKOCTH
[lepnieHIUKYNIAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JIO TJIOCKOCTH, PACCTOSTHUE OT 26.12.2023
MPSIMOM JI0 TJIIOCKOCTH
[lepnieHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT 28.12.2023
IIPSIMOM JI0 IIJIOCKOCTH

33 [lepneHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE 09.01.2024

OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHHUEC OT




HPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT 11.01.2024
MPSIMOM 10 IIJIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXKY PSIMOM 16.01.2024
Y TUIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 18.01.2024
JIBYIPaHHOTO yriia

37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 93.01.2024
JIBYTPaHHOTO yriia

38 [NeprieHAUKYIIPHOCTH TIOCKOCTEH: l'IpI:ISHaK 95 01.2024
MEPIIEHANKYIIIPHOCTH IBYX IJI0CKOCTEH

39 [eprieHAUKYIAPHOCTD MIIOCKOCTEH: HpI:ISHaK 30.01.2024
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

40 [TepieHAMKYASIPHOCTD MIOCKOCTEM: HpI:ISHaK 01.02.2024
MEPIEeHIUKYIIPHOCTU JBYX IIIOCKOCTEH

41 Teopema o TpEX mepHeHANKYIIApax 06.02.2024

42 Teopema o TpEX mepHeHANKYIApax 08.02.2024

43 Teopema o TpEX mepHeHANKYIIApax 13.02.2024
KontponsHas pabota no temam

" uHepHeHL[I{IiYJIi'['pHOCTB OpsAMBIX U 15.02.2024
miockocTelt" U "YTIIbl MEXTy TPSIMBIMU U
MJIOCKOCTAMU"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE

45 3JIEMEHTHl MHOTOTPAHHUKA, BBIHYKJ'I%IC u 90.02.2024
HEBBINYKIIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKa

46 IIpu3Mma: n-yrosbHas Npu3Ma; TpaHu U 22.02.2024




OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIIOHHAs
pu3Mbl; OOKOBAs U TOJHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, IpsIMOYTOJIbHBII
napajulesIeuIe]l ¥ ero CBOMcTBa

27.02.2024

48

[Inpamuia: n-yrojibHass IMpaMuia, TPaHu U
OCHOBaHHUE NHpPaMU/bl; OOKOBAs U TOJHAS
IIOBEPXHOCTh [TUPAaMU/JIbL; ITPaBUIIbHAS U
yceu€HHas nmupaMuaa

29.02.2024

49

[IpaBuibHBIE MHOTOTPAHHUKHU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
Mpu3Ma 1 npaBujibHas MUpaMUIa;
MIpaBUJIbHAS TPEYTOJIbHAS IUPaMUAA U
IIPABUIIBHBIN TETPasdIp; KyO

05.03.2024

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadpP, JOJICKAdIP U
HUKOCadIP.

07.03.2024

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH, IPSIMOM, TNIOCKOCTH.
DneMeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

12.03.2024

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB!
pEOpa, TuaroHau, yribl

14.03.2024

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
IIOBEPXHOCTH MPSAMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, Teopema 0 OOKOBO
IIOBEPXHOCTHU MPSAMOM IIPU3MBI

19.03.2024




[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,

54 . 1 21.03.2024
TeopeMa O IJIONaau OOKOBOM TTOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI
55 KoHnTponsHas pabora 1o Teme 1 02.04.2024
"MHororpaHHuKu"
56 [onsitne 06 06BEMeE 1 04.04.2024
S7 O06bEM TUpamMuIbI 1 09.04.2024
58 OO0BEM TTHpaMHUTBI 1 11.04.2024
59 O06bEM TUpamMuIBI 1 16.04.2024
60 O06bEM TUpamMuIBI 1 18.04.2024
61 O06BEM IpU3MBI 1 23.04.2024
62 O06BEM TTPU3MBI 1 25.04.2024
63 O06BEM TTPU3MBI 1 30.04.2024
64 KonTtponbHas pa6"oTa o Teme "OO0BEMBI 1 07.05.2024
MHOTOT'PaHHUKOB
[ToBTOpEeHUE, 0000IIEHNE CHCTeMaTH3aIus
65 3HaHui. [locTpoeHue ceueHuii B 1 14.05.2024
MHOTOT'PaHHUKE
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUU. BbncieHne pacCTOsIHUN: MEXTY
66 JIBYMsI TOYKAMH, OT TOYKH J0 IPSIMOH, OT 1 16.05.2024
TOYKH JIO0 TIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Htoroas koHTpoJbHasA paboTa 1 21.05.2024
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
68 3HaHMW. BeruncneHue yrios: Mexay 1 23.05.2024

CKPpCUIUMBAOIHUMMUCS ITPAMBIMHA, MCKIAY




MPAMOM U TJIIOCKOCTBIO, IByTPAaHHBIX YIJIOB,

YIJI0B M@Ky MII0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MUIHHIPUICCKOM
MOBEPXHOCTH, OCh IIHITHMHIPUIECKON
MOBEPXHOCTH

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

N3o00paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TIIOCKOCTHIO, MapalIeIbHON W
MEePIEeHIUKYIAPHON OCH IIIUHAPA)

Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOM MOBEPXHOCTH

KOHYCZ OCHOBAaHHC U BCPIINHA,




oOpa3yrolias U 0Cb; IUIONab OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yroIIfe U BhICOTA;

o OCHOBaHUS M OOKOBAsi IOBEPXHOCTh
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3BépTka konyca. Ceuenusi KoHyca
(TUIOCKOCTHIO, MapaATIJICIbHOW OCHOBAHUIO, U
TIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

11 Kombunarus Ten BpamieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, ONTUCaHHBIN OKOJIO chepbl;

12 cdepa, BIIMCaHHAsE B MHOTOTPAHHUK WU B
TEJIO BPAIICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM mrapa u omaas chepsl
[TogoGHbIe Tesia B IPOCTPAHCTBE.

16 CoOTHOIICHHS MEXKTY TTOIIASIMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

17 KonTtponbHas padota o temam "Tena
BpamieHus" u "O0bemsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA Ha YHUCIIO
PasnoxeHne BEKTOpa 10 TPEM

21 HEKOMIJIaHapHBIM BekTopam. [IpaBuio

apajiiejcnuicaa




22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPABUJI JEHCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucteMa KOOpAUHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkalispHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y NpsMbIMU U
IIJIOCKOCTSIMHA

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pPELICHNU TEOMETPUYECKHX 3a1a4

27

KonTtponbHas padoTa o Teme "BekTopsl u
KOOpJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanys 3Haguii. OCHOBHEIE
¢urypsl, GhakTel, TCOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

30

[ToBTOpEeHUE, 0000IICHNE 1
cUCTeMAaTHU3alysI 3HaHUH. 3a1aun
TJIAHUMETPUHU M METOJIbI X PELICHUS

31

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




[ToBTOpEHUe, 0600IICHNE U

39 cucremaru3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTEpPEOMETPUHU

33 HroroBast KOHTpoJbHAS padoTa 1

34 [ToBTOpenue, o6o0IIeHNE U 1
CHCTeMaTH3allMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



