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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CpeaHEro oo1ero oopa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHHWM, TMPEABIBIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, U TPATUIUNA POCCUUCKOr0 0OOpa3oBaHUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATENIBHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYyCIIOBJCHA IPAKTUYECKONW 3HAYMMOCTHIO METANPEJIMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOyYEHHUS TC€OMETPHUH B HANPABJICHHH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GOpMHUPOBaHUS (DYHKIIMOHATBLHOW MaTeMaTHYCCKOU
I'PaMOTHOCTH, U3YUYCHHS JPYTUX yU4eOHBIX AMCIMIUIMH. PazBuTHe y 00ydaronuxcs
NPAaBWIbHBIX MPEICTABIEHUNA O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpakIfii, COOTHOIIEHUH PEATbHOTO0 U HJIEATBbHOT0, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH W TPOLECCOB PEAIbHOIO0 MHpPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MAaTeMAaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TakK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHS KakK
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICHUE, (HOPMHPYEMOE TPU H3YUYEHUU OO0YUYaIOIUMHUCS
MOHATUHHBIX OCHOB T€OMETPUH U MIOCTPOCHUH LETIOYKU JTOTUYECKUX YTBEPKICHUMN
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh M ONpPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HWCIONB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIHalbHOro OBITHSA, (opMma
OTpaXCHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIENIHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBanusi  JedcTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00beAMHSET pa3Hble BUAbl Y4€OHOU U TPYAOBOU AEATEIBHOCTH,



ABJIAETCS OJAHMM U3 MPO(PECCHOHATBHO BAXKHBIX KAuyeCTB, MOATOMY AaKTyaJlbHa
3a7adya (OpMUPOBAHUA y OOYYaAIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 0 MHOTUM HAIMPABICHUSIM.

Llens ocBoeHus mnporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHusi — o00Imeo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs  4epe3  0oOecrieueHHe  BO3MOXHOCTH  MpUOOpeTeHus |
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JCUCTBUH,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJOIKEHHsI 00pa30BaHus
[0 CTIEHHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAdyeHa s
00y4Jaromuxcs CPEeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOro oOiero odpa3zoBanus. Takum oOpazoMm, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MAaTEMaTHYECKUE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM UMEIOT BO3MOXHOCTb M3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €CliM B JalbHEHIIEM BO3HUKHET HEO0OXOIMMOCTh B T€OMETPUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHne 1enu OCBOEHHUsS MPOrpaMMbl  OOECHEUYHBAETCS pEIIEHUEM
COOTBETCTBYIOIIUX 3a7a4. [I[propuTeTHRIMU 3a/1ayaMu OCBOCHHSI Kypca
«I"'eomerpuny» Ha 6a30BOM ypoBHe B 10—1 1kmaccax sBistoTcs:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh Pa3HbIE SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMeHHUs pacrlo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3a/lad Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TMOHATUAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DEIICHHWS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyX/IeHusi B XOJie pEUIEHUs CTEPEOMETPUYECKHX 3aJady U 3a7ad ¢
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKUX CHOCOOHOCTEM
oOyyJaromuxcs, IMO3HABATEJIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKIIMOHATBHOM TPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHE paclo3HaBaTh MPOSBJICHUS  T'€OMETPUUECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallusiX M MPU U3YUYEHUM JPYTUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OpMyIUpoBaTh HUX Ha S3bIKE
TEOMETPUM U CO3/IaBaTh Fr€OMETPUUECKUE MOJEIH, IPUMEHSIThH OCBOCHHBIN
FEOMETPUYECKUNA amnmapaT [Jis PEIICHHUS MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAM4YUTENHLHON OCOOGHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEpEOMETPUM B Hauajieé €ro u3y4deHWsl 3a7ad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu3oBaHHAasi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTHBHOMY METOAY 00y4YeHHUsl, TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH NMPEIMETHO-
MPaKTUYECKON JAesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUM Y
yYaluxcss B Kypce€ CTEpPEOMETPUM TMPOBOJUTCSA 3a CUET pelieHus 3aaad Ha
cCo3JaHue  MPOCTPAaHCTBEHHBIX 00pa3oB M  3a7ady HA  OMNEpUpPOBAHUE
IpoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue obOpas3a TPOBOAUTCS C OMOPOM Ha
HATJIITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSX OTBIIEUEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE conepxaTeNbHbie TUHUM Kypca «I'eomerpun» B10—11kmnaccax:
«MHororpanHukn», «IIpsiMbie ¥ INIOCKOCTH B TPOCTPAHCTBEY, «Tea BpamieHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHHMN
pacrpenensieTcs HE TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO ToJaM
o0ydeHUs Ha YPOBHE CpeIHEro o0miero oopa3oBaHus.

Conepxanue 00pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpeneln€éHHBIM [0 TojaM OO0y4YeHus,
CTPYKTYPHPOBAaHO TakKuM o0O0Opa3oM, dYTOObI OBJAJICHUE TE€OMETPUUYECKHUMU
MOHSATHUSAMHU U HAaBBIKAMH OCYILIECTBISUIOCH MOCJEA0BATENIbHO U MOCTYMATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJHUCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOYUYaIOIMIMXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTOYYEBHOI'OKYPCABYYEBHOMIIJTIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henemto B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEP KAHUEYYEBHOI'OKYPCA 10
KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
napajuleibHble W CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUylejibHbIE IMpPsAMBbIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJI MEXKAY MPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapaieenurne; MoCTpPOSHNEe CeYSHHIA.

[IeprieHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIIPHBIC IPSIMbIEC B
IIPOCTPAHCTBE, NPSAMBIC MAPAUICIBHBIE W NEPIECHAUKYJISPHBIE K IUIOCKOCTH,
IPU3HAK MEPIECHAUKYIAPHOCTH IPSAMOM U IUIOCKOCTH, TeopemMa O MpsAMOu
NEPHEHIUKYIIAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  JABYIPaHHBIM  yroj, JIMHEHMHBIM YroJl  JIBYIPaHHOIO  yIJIa.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  MJIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIITYKJIBbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI;, IpsiMasi U HAKJIOHHAs MPU3MbI;, OOKOBas U
IIOJTHAst IIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne; U ero coucrsa. llupammpma: n-yronpHas nupamuia, TPaHU U
OCHOBaHHE MUpPaMUIbl; OOKOBAs U MOJIHASA IOBEPXHOCTh MUPaMU/IbI; IPaBUIIbHAS U
yCeU€HHAasi MNHMpaMUJa. OJIEMEHThl Hpu3Mbl M nupamuisl. [IpaBuinbHbIE
MHOT'OTPAaHHUKU: MOHATHE NMPABUIBHOIO MHOTOIPDAHHMKA; MPaBUJIbHASA NPHU3MA U
IIPAaBUJIbHAS THPAaMHIA; IpaBUJIbHAs TPEYroJibHas INHpPaMUIAa W TNPABUIBHBIN
TeTpa’ap; KyO. IIpencraBmeHue o mNpaBUIBHBIX MHOIOTPAaHHUKAX: OKTa’3p,
nojeKka’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPUsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  OJJEMEHTBHl CUMMETPUH B IIHpaMHJAX, NapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaasr OOKOBOW MOBEPXHOCTM U IOJHOM MOBEPXHOCTU NPSIMOHM IPHU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TOBEPXHOCTH MPaBWJIBHOW MNUpaMUIbI,
TeopemMa O TIUIomanu yceuéHHo nupamuabl. [lonstue o0 o00bémMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJsia BpamueHust

Hunuuaapudeckast MTOBEPXHOCT, oOpazyroriue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW TMOBEpXHOCTU. LlumuHap: ocHoOBaHUs U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIIMHA, 00Opa3yrolias
U OCh;, IUIONAAh, OOKOBOM M TIOJMHOM TIIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTH CHEpHI.
Bzaumuoe pacrnonoxenue chepsl U IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTU. Pa3BépTka IumMHapa U KOHyca.

KoMOunHanuu Ten BpaiieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00HEMOB Ten. Teopema 00 06bEMeE
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OO0bEM HuUIUHApA,
konyca. O0BEM mapa u miomaas chepsl.

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

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHUHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B mpocTpaHcTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX C
MIPUMEHEHHUEM TPaBUI ACUCTBUN ¢ BeKTOpaMu. [IpssMoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsl BekTopa. Ilpocteiimme 3amaum B
KOOpJAMHATax. YTroi Mexay BekTopamu. CKaJasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexjay OpsIMBIMH U IJIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IINIAHUPYEMBIEPE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATDHI

JIM4HOCTHBIC PE3yJbTaThl OCBOEHHUS MPOrpPaMMBbl y4eOHOTO MpeIMeTa
«MatemaTtuka XapaKTepu3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPakAAHCKON MO3UILIMKU 00YYaIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYE€CKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTHyeckoe BOCIMTAHME:

ChopMUPOBAaHHOCTBIO POCCUHCKON TPaXKTAHCKOW HUJICHTUYHOCTH, YBaKCHUS
K TIPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM
K JOCTH)KCHHUSIM POCCUHUCKHUX MATEeMaTUKOB M POCCHUHCKONW MaTeMaTHYeCKOU
IIKOJIbI, K HWCIIOJB30BAaHUIO ATUX JOCTWKCHUN B JPYrUX HayKaxX, TEXHOJIOTHSX,
chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCUICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKEHUIN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyYIIEro.

JcTeTHYecKoe BOCIMTAHUE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYSCKUE 3HAaHUS B
HHTEpecax 370poBOro u 6e30macHoro odpasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); busruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TESTETbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBINA BBHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MAaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0ruYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKON KYyJbTYpPhl, MOHHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIECCOB Ha COCTOSHHE MPHPOJIHONW M COIMAIBHON
Cpembl, OCO3HAHHWEM TJIOOATBHOTO XapakTepa DJKOJIOTHYECKHX IMpoOseMm;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHA IS PEIICHUs 3aaad B
00J1aCTH  OKpY’KaroIIeH Cpeapl, IITAaHUPOBAHHMS TIOCTYNKOB U OICHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOINECTBCHHOW TMPAKTUKH, TOHHMMaHUEM
MaTEMaTHYECKOW HAyKHW Kak c(epbl 4YeIOBEUECKOW JeATEeIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KakK CpEJICTBOM ITO3HAHHS MUPa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHIAWUBUAYAJIBHO W B TPYIIIIC.

METAIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS POTPAMMBI y4eOHOTO MpeMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU OetiCM 8UIMU.

1)  Vuueepcanvnvle  nosmasamenwvuvie  Oelicmeus, — obecneuusaom
Gopmuposanue 0a306blX KOZHUMUBHBIX NPOYeCcco8 oobyuarouwuxcsa (oceoenue
Memo0O08  NO3HAHUSL — OKpyJcamowe2o  mMupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1ornyeckue aeicTBus:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTUIECKUX
O0BEKTOB, TOHSATUN, OTHOUICHUH MEXKIY MOHATUSIMH; (HOPMYIUPOBATH
OTpeJICICHNs] ~ MOHSATUH; YCTaHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
KIaccuuKaIi, OCHOBaHUS T OOOOIICHWS W CPAaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHPUHUMATH, (OPMYIUPOBATH W  MPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
MpOTUBOpeYrs B (haKTaX, JaHHBIX, HAOIIOICHUSAX U YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEYU;

e JeNaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTeMaTHYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHus y4yeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee NOAXOIAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3zoBble nccienoBarebCKkue 1eiicTBHA:

e HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh WCKOMOE M  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUSA, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (POPMYIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmueii:

e BBIIBJIATH JeQUUUTH MHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIIPOC U JJISl PELICHU 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, MPEJACTABIATh €€ B pa3IUUHbIX (HopMax,
WUTIOCTPUPOBATh IpaUUIECKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  Kommynukamuemuvle  Oelicmsus, — 0becnedusaiom

cpopMUpOBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LETISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4i, KOMMEHTHPOBATh MOJyYEHHBIA pPE3yJIbTaT;

BXOJI€ 00CYKJIEHHU 3aJ1aBaTh BOIPOCHI MO CYUIECTBY 0OCYKIAaeMOIl TEMBI,
npo0OsieMbl, perraeMoi 3aJjaum, BbICKa3bIBaTh UJI€U, HALIEJIEHHbBIE HA MOUCK
pEelIeHNs; COMNOCTABIISTE CBOM CYXKICHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JMaiiora, oOHapy»XuBaTh pa3JIMuUe€ U CXOJICTBO IMO3ULIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHH.

CorpyaHuuecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaATLHON pabOThI MPU PEIICHUH YYEOHBIX 3aJ1a4; MPUHUMATh 11ETh
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacTpenensaTh BUABI paboT, TOTOBapUBaTHCS, 00CYKIATh TPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYIIOBLIX hopMax paboThl (00CYKIeHHS, 0OMEH MHECHH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTBI W
KOOPJMHUPOBATh CBOW JEHCTBHSI C JAPYTUMH UICHAMH KOMaH]IBI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTECPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanms:

CoCTaBIATh TUTaH, AITOPUTM PEIICHHS 3a1a9H, BBIOUPATh CIIOCO0
peIIeHus ¢ YIETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh U KOPPEKTHPOBATH BAPUAHTHI pEIICHUHN
¢ y4€TOM HOBOM WH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBBIKAMHU II03HABAaTCJIbHOW peduieKCHH KaK OCO3HaHHUS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII Ipoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTUYEeCKOU 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEUICHUU
3aJlaud, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHHUS PE3YyIbTaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIEPE3YJIbTATBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOYKA, MPSIMasi, IIOCKOCTb.

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

OnepupoBaTh MOHATUSMHU: MAPATIICTBHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacMloiOKEHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSTUSMH: JABYTPAHHBIA YTOJI, TpaHU JBYI'PAHHOTO YTJIa,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOTO YTiia; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBWJIHHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MUpaMuaa; TMpPHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; TIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUTIC I ).

OmnepupoBaTh MOHSATUSIMU: CeKyIasi MIJIOCKOCT, ceUcHHUE

MHOTOTpaHHUKOB. OOBACHATH MPUHIIMITBI TOCTPOCHUS CCUCHUH, UCIIONB3YS

METO/I CJIC/IOB.

CTtpoutrh CeYe€HMST MHOTOTPAHHUKOB METOJIOM  CJIEJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB IPOCTBHIX OOBEMHBIX (DHUTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKJACHUE TE€OMETPHUUYCCKUX BEIUYMH 10 o0pasnam Hin
aJropuTMaM, ITPUMEHSSI M3BECTHBIE AaHAJIUTUYECKUE METOJbl TIPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATHYECKUX 3aJla4 HAa BBIYUCICHHUE PACCTOSHUN MEXIY TBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIUBAIOITUMUCS TPSIMBIMH.

Pemate 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJIMUYMH 1O 00pas3liamM WiIn
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJUTUYECKHE METOAbl TPU PEIICHUU
CTAHIAPTHBIX MAaTEeMAaTHUYECKMX 3a7ad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCA TPSAMBIMHA, MEXKIY TPSIMOM M TUIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsate 00BEMBI U TUIOIIAMA MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nMpaMujia) ¢ TM[pUMEHEHUEM (POpMYJ; BBIYUCISATH COOTHOIICHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPHUSL B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarp, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HH(POpMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha uYepTexkax U
PUCYHKAX.

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

[IpumensaTs mpocTeMIME NOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha IPAKTUKE: AaHAIU3UPOBATH pPEabHbIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIE IMOHATHUS B NPOLECCE IOUCKA PEUICHUS
MaTeMaTHYeCKu CPOPMYJIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pPealbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEA0BATh I[OCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUUECKUX BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: UWIUHAPUYECKAs MOBEPXHOCTh, OOpasyrolue
IUIMHJIPUYECKON  TMOBEPXHOCTH;,  LMJIUHAP,  KOHHMYECKass  TOBEPXHOCTb,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBathk Tena BpameHus (MUIAHIP, KOHYC, cdhepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEl BpaIlCHUSI.

Knaccudummpoats B3auMHOE pacmosiokeHne cepbl U TNIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOMIAAM TOBEPXHOCTEM Tel  BpallleHUS,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B cdepy U
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpalICHUSI.

BbluncnsaTh COOTHOUIEHUS MEXAY MIIOMIAJIMHU MOBEPXHOCTEW M 00bEMaMu
MOAOOHBIX TEJl.



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

BoinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPEOoOpPa3oBBIBATH HWH(OOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHATs TpaBUIIO MapajuiesiCuneaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMWHATHI BEKTOpa, YIroJ MEXIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIAHAPHBIE
BEKTOPBI.

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

3amaBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomeTpuueckue (aKThl ISl PEHICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralollinX HECKOJIbKO IaroB PELICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr mpocCTEMIIME MOPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HA IMPAKTHKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IIPUMEHSATh W3Y4YCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd C(HOpPMyIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
HCIIOJIb30BaHUEMTI€OMETPUUYECKUXITOHSITUUUTEOPEM, allapaTaaire0pol;peniaTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHYECKOEIIJTAHUPOBAHHUE
10 KVIACC

Ne
n/u

HaumeHoBaHue pa3iaesioB U TeM
MPOrpamMmbl

KoaunuecTBo 4acoB

Bcero

KonTpouabH
ble padoThl

duekTpoHHbIe (U(PpOBLIE)
o0pa3oBaTe/bHbIE pecypchl
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10
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en=00d3c187bded0129a346af21affaaba9e375b1c38¢c
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[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE.
[TapamiensHOCTD MPSAMBIX U IJIOCKOCTEMN

12
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https://lesson.edu.ru/my-school/lesson/afd0fb32-

eafc-4bab-beaf-
409449af43de?backUrl=https://urok.apkpro.ru/&tok

en=00d3c187bded0129a346af21affaaba9e375b1c38¢c
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[lepnieHUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN

12
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https://lesson.edu.ru/my-school/lesson/fladbfd7-

b3c4-4dee-bd86-
261739dbd433?backUrl=https://urok.apkpro.ru/&tok

en=00d3c187bded0129a346af21affaaba9e375b1c38¢c

f3d61632acf9035c32a694

VYrasl MCKAY MMPAMBIMHA U INIOCKOCTAMU

10

Bubnnoteka LLOK
https://lesson.edu.ru/my-school/lesson/e941547b-

5bb6-4a6c-8e9e-
3eca0cf43b92?backUrl=https://urok.apkpro.ru/&toke

n=00d3c187bded0129a346af21affaaba9e375b1c38cf

3d61632acf9035c32a694

MHororpanHuku

11
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en=00d3c187bded0129a346af21affaaba9e375b1c38c
f3d61632acf9035c32a694

OOBEMBI MHOTOTPAHHUKOB

Bubnnoteka LLIOK
https://lesson.edu.ru/my-school/lesson/69a0b0ad-
42a7-4cf2-bc03-

af670f9b9226?backUrl=https://urok.apkpro.ru/&toke
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[ToBTOpEHHE: CEYEHHUS, PACCTOSHHS U YIJIbI 4 1 Bubnmorexa LIOK
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80a2-425b-a411-
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11ac51bd0eld?backUrl=https://urok.apkpro.ru/&token=

00d3c187bded0129a346af21affaaba9e375b1c38cf3d616

32acf9035c32a694

2 OOBEMBI TEN

Bubnmoteka LLOK
https://lesson.edu.ru/my-school/lesson/638fcc87-6b77-

4635-b681-
2d76ce63103d?backUrl=https://urok.apkpro.ru/&token=

00d3c187bded0129a346af21affaaba9e375b1c38cf3d616
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3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE

10

Bubnmoteka LLOK
https://lesson.edu.ru/my-school/lesson/792b235¢-6941-

4424-8ef4-
f5d8e7146c97?backUrl=https://urok.apkpro.ru/&token=

00d3c187bded0129a346af21affaaba9e375b1c38cf3d616

32acf9035c32a694

[ToBTOpEeHuE, 0600mICHNE,
CUCTEMAaTH3aIUs 3HAHUH

Bubnmoteka LLOK
https://lesson.edu.ru/my-school/lesson/d7a84a3c-afee-

460a-908e-
11c8f1b29b97?backUrl=https://urok.apkpro.ru/&token=

00d3c187bded0129a346af21affaaba9e375b1c38cf3d616

32acf9035c32a694
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