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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIICHHH W TIPOLECCOB PEAbHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €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 — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
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ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS
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e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
NapajyleJbHble YW CKpeluBarolmuecs mnpsMsele. llapamienbHOCTs NOpPSIMBIX U
IJDIOCKOCTE B IPOCTPAHCTBE: IApAJUICIIbHBIE IIPSMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
IlapamienbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNbHbIX  MiockocTed. [lpocreiimive mnpocTpaHCTBEHHbIE (UIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenune; MoCTpPOeHNEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPHEHAUKYJSIPHOCTA NPSAMOM M IUJIOCKOCTH, TeopeMa O MpsIMOu
NIEPIICHAUKYJISPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: Yroj MEXAY IPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JABYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IFIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
wi1ockocTe. TeopeMa o TpEX NEPHEHAUKYIIAPaAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOT'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU M OCHOBAHMS NPU3MBI; MpsMas U HAKJIOHHAsI IMPU3MbI; OOKOBas U
II0JIHAS ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero csorcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIIbHAS U
yCeu€HHasi MNHMpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTOIPaHHUKHU: MOHATHE MPABUJIBHOIO MHOIOIPaHHMKA; IIpaBWIbHAs IpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAs TPEYroJbHAs IUpaMUIa W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpaAMUJAX, HapajUIesICNUIEax,
[IPaBUWIbHBIX MHOIOIPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOW NUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MTOBEPXHOCT, o0Opazyrolue HUTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAhs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIluHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
Bzaumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
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KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CkalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay HNpsIMBIMU U IDIOCKOCTAMH. KoopauHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMbl Y4EOHOrO MpeaMeTa
«MatemaTuka XapakTepHU3yITCs:

I'pa:xknanckoe BocnnuTaHme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaXkTIaHCKOW UJIGHTUYHOCTH, YBAKECHHS K
MPOIIOMY M HAaCTOSIIIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3JWyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHMS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3a7]a4 MATEMAaTUYECKON HANlPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMAIBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHMYECKHX Mpoliem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JaCTH  OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

ILleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHMMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKOM JesTeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS I[MBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4YeCKOM KyJIbTYpOH KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpPaMMbl Y4eOHOTO IpeaMera
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
O0elCcmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU OelUCNEUSIMUL.

1)  Vuusepcanonuvie  nosmaseamenvhvle  Oelicméus,  obecnevuarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuxcs (oceoemue
Memo0o8  NO3HAHUA — OKpyJcarouje2o  Mupa,  NpuMeHeHue  J102UHEeCKUXx,
uUcce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue aAeicTBU:

e BBIIBJIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHUCCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCIPUHHMMATh, (POPMYIHpPOBATb M  NPEeOOPa3OBBIBATh  CY>KICHUSA:
YTBEpAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM s BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUYHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALIUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh HauOoyiee MOAXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNeE AeMCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O0OOIIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATh AeUIUThl WHGOpPMAIUK, JAHHBIX, HEOOXOAMMBIX IJISI OTBETA
Ha BONPOC U JUISI PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJTU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS;

CTPYKTYypUpOBaTh UHGOPMALIMIO, IPEACTABIATh €€ B pa3IM4HbIX (popMmax,
WLTIOCTPUPOBATh IpaPUUECKH;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.
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2)  VHugepcanvnvle  KOMMyHUKamueHwvle  Oelicmeus, 00ecnequgarom

chopmMupo8aHHOCms COYUANbHBIX HABLIKOE 00YYAIOUWUXC.

Oo0wenue:

e BOCIHPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M IMHCBMECHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
X0y pEeIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

e B X0JI¢ OOCYXKJEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
pOOJIEMBI, peIIacMoi 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHUX
YYACTHUKOB JIHAJIOTa, OOHAPY)KMBATh PAa3JIU4Me M CXOACTBO TO3WIIUI; B
KOppeKTHOU (hopMe hOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHHWS  3aJayd,  JIKCIIEPUMEHTAa,
UCCIICIOBAHUsS,  TPOCKTa;  CaMOCTOSATEIbLHO  BbIOMpaTh  Qopmar
BBICTYILJICHUS C YY4ETOM 3aJa4 MPE3CHTAIIMN B OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:

e IOHMMATh W  HCIOJB30BaTh  MPEHUMYIIECTBA  KOMAHIHOW |
WHIAWUBUAYaTLHON paOOTHI IPU PEIICHUH YYCOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboTHI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOZICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHH, 0OMEH MHECHH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaH]bI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT IO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pezyniamueHble oeticmeusl, obecneuusaiom
popmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTABIJIATH TUIAH, aJITOPUTM PEUICHUS 33a/1auu, BRIOUPATh CIIOCO0 pelieHus
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUMN C Y4ETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIQJIETh CIMOCOOAMHM  CAaMONPOBEPKH, CAMOKOHTpPOJSI Tpolecca U
pe3yJibTaTa pelIeHUs] MATEMAaTHYECKOW 3a1a4H;
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e TMPEIBHUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

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

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TIPABUJILHBIN MHOTOT'PaHHUK.

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

KimaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpAas ~ OCHOBaHUSA  JUIS
Kiaccuukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; MPSMbBIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeISITUIIC b ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIb3YsI METO/I CIEOB.

CTtpouth C€UE€HMSI MHOTOTPAHHMKOB METOJIOM  CJI€JOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTSHKU M3 PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPHUUCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7a4y Ha BBIYUCIICHHUE PACCTOSHUMN MEXIY JBYyMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH MO 00pasiaM uiu
aaropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl NPH PEHICHUH
CTAaHIAPTHBIX MAaTEeMAaTHUYECKMX 3aJad Ha BBIYHCICHHE YIJOB  MEXIY
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CKPELIUBAOIIUMHUCSA TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsats 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HWHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTABICHHYI0 Ha 4YepTexax U
PUCYHKaX.

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

[IpumensAT, mpoCTEWIIME MPOTPAaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

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

[IpyMeHATh TOJIYyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIM U TEOpEM, arrapaTa aireopbl; peniaTh
[IPAKTUYECKUE 3a7a4H, CBSA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOH OBEPXHOCTH, KOHYC; c(heprueckasi TOBEpXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIO0i, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMCaHHBI oOkoJO cdepsl; cdepa, BOUCaHHAST B MHOTOTPAHHUK WIH TEIO
BpAIICHMS.
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BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAIMU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TEI.

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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEpHNpPETUPOBATH U NPEoOpa3oBBIBATH HHMOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATUAMHU: JE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl JUISI PEIICHHS CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoIaralMx HECKOJIBKO IIarOB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocreimne reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

PemaTte 3amaum Ha J0OKa3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HAXO0XXJICHHE TEOMETPUUCCKUX BEJIMUMH TT0 00pa3liaM WU aJroOpuTMaM, IPUMEHSIS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKHUX 3a/1a4.

[IpumeHaT, mpocTeiMe NPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOINTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYYCHHBIC 3HAHHUS Ha MPAKTUKE: aHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B MPOLECCE IMOUCKA PEIICHUS
MaTreMaTH4ecKu CPOPMYJIHPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CUTyallMM Ha A3bIKE TE€OMETPUM, HCCIEA0BATh ITOCTPOCHHBIE MOJECIU C
HCIIOJIb30BaHUEM IeOMETPHUUCCKHUX IMIOHATHH U TEOPEM, ammapaTa aareOphl; pemarhb
MPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 9 brbmmorexa [OK
s P P https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 11 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHIHKH https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
PEMBL MHOTOTPAHIHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 6 1 bubmmorexa [TOK
P ’ P "t https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KJIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CIEACTBUS W3 HUX TIPHU
' peIIeHNH TeOMETPUIECKUX 3a1a4
-3 OmnepupoBaTh MOHATHUSMHU: NMAPAIIEIFHOCTh M TEPICHIUKYISIPHOCTH
' MPSIMBIX U INIOCKOCTEN
24 KnaccugummpoBaTh B3anMHOE pacIioioKEHUE TMPSIMBIX U TUIOCKOCTEH
' B IIPOCTPAHCTBE
OmnepupoBaTh TOHSATHSIMH: JIBYIPaHHBIA YroJ, TPaHWU IBYIPaHHOTO
7.5 yria, pedpo ABYrpaHHOTO YTJIa, JIMHEWHBIA YroJl IBYIPaHHOTO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh NOHATUAMHU: MHOIOI'PAaHHMK, BBITYKJIbIA U HEBBITYKIIBIN
7.6 MHOTOI'PaHHUK, AJIEMEHTBI MHOI'OI'DaHHMKA, IPaBUIIbHBIN
MHOT'OI'PaHHUK
27 Pacrnio3HaBate OCHOBHBIE BUIbI MHOIOT'PAaHHUKOB (IIMpaMuJia, pu3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUis
- g Ki1accupuKauy  (BBIIYKIbIE M HEBBITYKIblE MHOTOI'PAaHHUKH,
. NpaBUIbHbIE MHOTOTPAHHUKH, TMpsIMbIE M HAKJIOHHBIE IPU3MBI,
napasiesienune /bl)
- g OnepupoBaTb  MOHATUSAMM:  CeKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOT'OI'PaHHHUKOB
210 OOBSACHATh NPUHLUIBI TMOCTPOEHHUS CEUYEHHH MHOTOI'PaHHMKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh ce4eHHs MHOTOTPAaHHHMKOB METOJOM CJEJOB, BBIMOIHAThH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTE)KH U3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢uryp: Buj cBepxy, cOOKy, CHU3Y
7.12 Pemate 3ajaum Ha HaxOXJAEHHE T'E€OMETPUYECKUX BEIUYUH IO
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oOpa3aM WM anropuTMamM, MPUMEHsSS W3BECTHbIC AHATUTUYECKUE
METO/Jbl IIpU PELICHWM CTAHAAPTHBIX MAaTEMAaTUYECKHX 3a/Jad Ha
BBIYMCIICHUE PACCTOSSHUHM MEXKIy [IBYMS TOYKaMHM, OT TOYKH JO
IpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY CKPEUIMBAIOIIMMUCS

IMPAMBIMHA

7.13

Pemate 3aa4i Ha HaxXO0XKXIACHUC TICOMCTPHUYCCKHUX BCJIIMYUH IIO
06pa311aM WKW aJIrOpuTMaM, MNPUMCHASA HU3BCCTHBIC AHAJIUTHYCCKUC
MCTOJbI IMPU PEIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJja4 Ha
BBIYUCIICHHUE YIJIOB MCXKAY CKPCHIMBAOIMUMHUCA IPAMBIMU, MCEXKIY

prlMOﬁ " INIOCKOCTBIO, MCKAY IJNIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IUIOIIA[M TOBEPXHOCTEW MHOTOIPAHHUKOB
(mpu3ma, mnHpamMuga) C OpUMEHEHHEM (QOpMyN,  BBIYUCIATH
COOTHOILIEHUS MEXKAy IUIOHIaJAMH  TOBEPXHOCTEH, 0O0bEMamu

noao OHBIX MHOI'OrpaHHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarp, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATH UHYOPMALHIO O
MPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (UTypax, MPEJICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpUYEecKre bakThI TUTST pelieHus
CTEepEOMETPUYECKUX 3a/ay, MPEANoIaralomux HECKOJIbKO IIaroB

pelIeHHUs, €ClId YCIOBUS IPUMEHEHUS 3aaHbl B IBHOU hopme

7.18

[IpumeHsTh mpoCTeiilline MpOorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH CTEPEOMETPHUUECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IPpUMEPLI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOac

U KU3HH, PACIIO3HABATDH ITPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

[IpuMeHsATh NOJYYEHHBIE 3HAHUA HA MPaKTHKE: AaHAJIU3UPOBATh
peallbHbIE CUTyallUH W NPUMEHATb M3y4CHHBIE NMOHATHS B IIpOLIECCE
MOMCKA pELIeHHUs MaTeMaTHYecKd CPOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBaTh  PEANBHBIE CHTyallMH Ha  S3BIKE TE€OMETpUH,
UCCIIEIOBaTh  IIOCTPOEHHBIE  MOJENIM  C  HCIOJIBb30BaHUEM
reOMETPUYECKUX MOHATUH M TeopeM, ammapara aiareOpsl, peuatb

MPaKTUYCCKUC 3aJavud, CBA3AHHBLIC C HAXOXICHUCM I'€COMCTPHUYCCKUX
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BCIINYUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh  TMOHATHSAMHU:  IMUIMHAPHYECKAs  MOBEPXHOCTD,
6.1 o0pa3yronye MWIMHAPHYECKOW MOBEPXHOCTH, IWIHHIP, KOHUYECKast
' MOBEPXHOCTh, O0pa3yroIue KOHHYECKOW TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYCHHUS TEJ BPAIICHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NMOHSATHSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, IIAPOBOM CJIOM, OCHOBaHWUE WIAPOBOTO CIIOS,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOU CEKTOP
6.6 Bbraucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpAIICHUS,
' TEOMETPUYECKUX TEJI C MPUMEHEHUEM (opMyI
OnepupoBaTh MOHATUSMU: MHOTOTPAHHHUK, BIUCAHHBIA B cdepy U
6.7 OTIMCaHHBIN 0KOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU
TEJIO BPAIICHUS
6.8 BblUnCIATE COOTHOLIEHHS MEXAY IUIOIAIsIMU TOBEPXHOCTEH H
' 00BbEMaMU MOJAOOHBIX TeT
6.9 N3o00paxkate wu3ydaembie (UTYppl OT PYKH M C MPUMEHEHHEM
' MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
BrInonHATE (BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHMS Tel

BpalllCHUA
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6.11

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BHIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (HUTYpax, MPEACTaBICHHYIO Ha

YEepTE)KaxX U PUCYHKAX

6.12

[IpumenATH reOMETPUYECKHUE (bakThbl JUIS pewmenus
CTEPEOMETPUYECKUX 3aJad, IPEAIOJIAaraloIliuX HECKOJIbKO IIAaroB

peleHs, eClii YCIIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (popme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[Cf/JICTBI/Ifl CJIOKCHUSA BCKTOPOB, BBIYMTAHHSA BEKTOPOB U
YMHOKCHHA BEKTOpa Ha 4YUCJIO, 06”I)$ICH$ITI>, KaKMMH CBOMCTBAMHU OHHU

oOmazaroT

6.15

[IpumeHsTh NpaBUIO Napajuieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATUAMU: JECKAPTOBBI KOOPAWHATEI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBEHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MeEXAay BCEKTOpPaMH, CKaJIAPHOC IIPOU3BCIACHHUEC BCKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJITAHAPHBIC BEKTOPELI

6.17

Haxonuts cyMMy BEKTOPOB M IIPOM3BE/ICHUE BEKTOPA HA YHUCIIO, YTOJ
MEXAY BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBATH BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiinive TreoMETpUYECKHE 3aJadyd Ha MPUMEHEHHE

BEKTOPHO-KOOPAWHATHOTIO ME€TOJa

6.20

Pemate 3aa4d Ha J0Kas3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUH U
HaXO0XICHUC IreOMETPUICCKUX BCJIIMYHH 8(6] 06pa3uaM nim
aJIropurMam, INpUMEHAA  HU3BCCTHBIC METOJAblI IIPpU  PECIICHHU

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4

6.21

[IpuMeHsTh mpoCTEWIINe MpOorpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMbI MPU PEIIEHUU CTEPEOMETPUUYECKHUX

3a1a4

6.22

HpI/IBOI[I/ITL IpHUMCEPbI MATCMATHYCCKHUX 3aKOHOMepHOCTeI71 B IIpUpoac
U IKXHU3HHU, PpacCllO3HaBaTb IIPOSABJICHUC 3daKOHOB TI'COMCTPHU B

HCKYCCTBE

6.23

[IpuMeHsATh NONyYeHHbIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallud W IMPUMEHATHh U3y4EHHBIE NOHATUS B IIpoliecce
MOKMCKA PEIICHUs MaTeMaTH4ecKu CHOPMYIHUPOBAHHON MpPOOIEMBbI,
MOJENUPOBATh  pEaJbHBIE CUTyallud Ha A3BIKE TI'E€OMETPHH,

HnCCICa0BaThb MMOCTPOCHHBIC MOACIn C HUCIIOJIB30BAHHUEM
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reOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOpbl, pemaTh
IIPAaKTUYECKHUE 3a]1a4M, CBSA3aHHBIC C HAXOXKICHUEM I'€OMETPUUYECKUX

BCJINYHUH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MMPOCTPAHCTBO.
[lonsiTve 00 aKkCMOMATHUYECKOM TIOCTPOCHUU CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHUH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnoniokeHue TpSAMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajuiefibHble W CKpelluBarouiuecss mnpsmblie. llapamnenbHOCTh NPSMBIX |
IUIOCKOCTEH B MIPOCTPAaHCTBE: TMapajulelibHble IMpsIMble B IMPOCTPAHCTBE,
MapajuieNbHOCTh TPEX MPAMBIX, MAPaUIETbHOCTh MPSIMOM U MIOCKOCTU. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy TMpsAMbIMH B HPOCTPAHCTBE.
[lapaniensHOCTh  MJIOCKOCTEW:  MapalljielibHble  IUIOCKOCTH,  CBOMCTBa
napajuienbHbIX miIockocteid. [Ipocreiiime mnpocTpaHCTBEHHBIE (GUTYpBI Ha

IUIOCKOCTHU: TCTPAdP, KYG, mapauiCICIumIiCa, moCTpOCHUEC CeUeHHI

7.3

[lepneHIUKYIApHOCTh MPSMOW M IJIOCKOCTH: TEPHEHIUKYISAPHBIE NpPSIMBIE B
[IPOCTPAHCTBE, MpPSAMBIE MAPAIEIbHBIE W MNEPNEHAUKYISAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIIPHOCTH MPSIMOM M IIJIOCKOCTH, TEOpPEMa O MPSIMOM
MEPIEHIUKYJIAPHON TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY NPAMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJl, JIMHEMHBIA yros JBYTpaHHOIO  yrIJia.

HepneH;u/uchmp 1 HAKJIOHHBIC: paCCTOSHUC OT TOYKH O IJIOCKOCTU, pACCTOSAHUC
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OT MpsMOM 110  TJIOCKOCTH, TpPOEKIHs  (QUrypbl Ha  IMJIOCKOCTb.
IlepneHIUKYISAPHOCTh  IUIOCKOCTEW: TNPU3HAK IEPIEHIUKYISIPHOCTH  ABYX

mockocTeil. Teopema 0 TpEX NMeprneHIuKyIspax

7.4

[loHATHE MHOrOTpaHHMKA, OCHOBHBIE JIEMEHTbl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHMKA. [Ipu3ma: N-yrosipHas
[IpU3Ma, FPAaHU U OCHOBAHUS MPU3MBI, [IPsIMasi U HAKJIIOHHAs NPU3MBbI, OOKOBas U
IOJHAas  MOBEPXHOCTh  npusmbel.  llapamnenenunen, IIPSIMO YT OJIbHBII
napajuiesenume] u ero corcrea. [lupammpa: N-yrosibHas nupaMuaa, TpaHu U
OCHOBaHUE MUpaMH/Ibl, O0KOBask U MOJIHAsl HOBEPXHOCTh NMUPaMHU/Ibl, TPaBUIIbHAS
U yced€HHas MNHUpamMuAa. OJEMEHTbl Npu3Mbl U nupamuibl. llpaBuibHbIE
MHOTOTPaHHUKH: MOHATHE IPABWIBHOTO MHOTOTPaHHUKA, ITPABUIIbHASA NIPU3MaA U
MpaBUJIbHAS THPAMHUJA, NPABWIbHAS TPEYrojbHas NUpamMuia W IPaBUIBHBIN
TeTpasap, KkyO. IlpencraBieHne o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTadJp,

JOoAEeKadIp U uKocayapyrue CedeHust Mpru3Mbl U TUPaAMHUJIbI

7.5

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPAMOU,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B NUPAMHUAAX, HNapajuieienunenax,

IIpaBHUJIBHBIX MHOTOI'paHHHUKaX

7.6

Brruncnenue 3ieMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. I[lnomans
OOKOBOW TOBEPXHOCTH W TOJHOW TMOBEPXHOCTH NPSIMOW TPHU3MBI, TUIOIIAIb
OCHOBaHHWH, TeopemMa O OOKOBOW TOBEPXHOCTH MpsMON mpusMmbl. Ilnomans
OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPAaBUIBHOW NHUPaMUIBI, TEOpeMa O
wiom@aau yceu€HHod nupamuibl. Ilonsatue 06 oO6béme. OOBEM HUPaMUIIBL,

IIPpU3MbI

7.7

HOI[O6HBI€ T€JlIa B IIPOCTPaHCTBE. CooTHoIICHUS MCXKIAY IHIomaaiMu

MMOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TEJ

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

I'eomerpus

6.1

]_II/IJ'II/IH,[[pI/ILICCKaH IMOBEPXHOCTD, 06pasy}0mne HHHHHﬂqueCKOﬁ IMOBEPXHOCTH,
OCb I_[I/IJ'II/IHI[pI/I‘-ICCKOI\/'I MOBEPXHOCTH. ]_[I/IJ'II/IH)IpI OCHOBaHMS M OOKOBas

IIOBCPXHOCTD, o6pa3y10ma;1 " OCh, IJjiomaiab OOKOBOM M IOJHOM MOBEPXHOCTU

6.2

Konnueckas MMOBCPXHOCTD, 06p8.3y}OH_[I/IC KOHHYECKOM MMOBCPXHOCTHU, OCb H
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BEpIIMHA KOHMYECKOM TOBepXHOCTH. KOHyC: OCHOBaHME M  BEpIIHHA,
oOpa3ymoias ¥ 0Ch, IUIOMIAhr OOKOBOW M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH

KOHYC: 00pa3yrolue 1 BbICOTa, OCHOBaHHS U OOKOBAast MOBEPXHOCTh

6.3

Cbhepa wm map: ueHTp, paguyc, AUaMETp, IUIOMAAb IOBEPXHOCTH CQEpHI.
B3anmuoe pacnosoxeHue chepbl M TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K

cdepe, momans cheps

6.4

N3006paskenue Ten BpaleHus Ha IIOCKOCTH. Pa3BépTka mummHApa 1 KOHyca

6.5

KomMOunauu ten BpamieHUs 1 MHOTOI'PaHHUKOB. MHOIOrpaHHUK, ONMMCAaHHBIN

okoJio chepsl, cepa, BcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHUS

6.6

[Tonsatue 06 o6bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIPHOTO TapayieNienunena u ciueacTBust u3 He€. OObEM IMIUHIpA,

koHyca. O0BéM mapa u ronaab chepbl

6.7

[Tomo6npie Tema B mpocTpancTBe. COOTHOWMICHHUSI MEXKAY  IUIIOIIAISIMH

MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

6.8

Ceuenus nuiuHApa (MapayuieIbHO W MEPHEHANKYISIPHO OCH), CEUCHMs] KOHYCa

(mapannenbHOE OCHOBAHHUIO U IIPOXOJsIlee Yepe3 BEPIINHY), CEUeHUs 11apa

6.9

Bextop Ha miockoctd u B mpocTpaHcTBe. Co)KeHHEe M BbIUUTAHUE BEKTOPOB.
YMHOXEHHWE BEKTOpa Ha 4ucio. Pa3znokeHne BEKTOpa IO  TPEM
HEKOMIUIaHapHbIM BekTopam. [lIpaBuio mnapamienenunena. Pemnenue 3anad,

CBSI3aHHBIX C IPUMEHEHUEM NIPABUJI ACUCTBUI C BEKTOpaMuU

6.10

[IpsimoyronbpHas cuctema KoopauHaT B mpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiiimme 3amaun B KOOpAMHATaX. YTOJM MeXIy BekTopamu. CKalsSpHOE
MIPOU3BECHNE BEKTOPOB. BhIunciaeHne yrioB Mexay MpsMbIMHU U TUIOCKOCTSIMHU.

KOOpﬂHHaTHO-BeKTOPHBIﬁ MECTO IIPHU PCIICHNUHU I'COMECTPUUICCKHUX 3a1ayd
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