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OBILIASA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOrO Kypca TE€OMETpHUM Ha YPOBHE CpefHero oomero o0Opa3oBaHUsS
00yCJI0BI€HAa MPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M IPEIMETHBIX PpE3yJIbTaTOB
00y4yeHMsI T€OMETPUM B HANpaBIECHUU JUYHOCTHOIO Pa3BUTHUSA OOydaromuxcs, (GOpMUPOBAHMS
(YHKLIMOHAJIBHON MaTeMaTU4eCKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4eOHbIX IUCLUIUIMH.
Pa3zBute y oOyuaromuxcs HpaBHIBHBIX MPEACTaBICHUH O CYIIHOCTH U HPOUCXOXKICHUH
reOMETPUYECKUX aOCTPaKIUii, COOTHOLIEHUHN PEaIbHOTO M UIEAIbHOTO, XapaKTepe OTPaKEHHS
MaTEMaTHYECKON HAYKOH SIBJICHUH U MPOLIECCOB PEAIbHOIO0 MUPA, MECTE FEOMETPUH B CUCTEME
HAayK W pOJIM MAaT€MaTU4YECKOrO0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CIocoOCTBYeT (OPMUPOBAHUIO HAYYHOIO MMPOBO33PEHHS YUalUXCS, a TaKXkKe KauecTB
MBIIIIICHUS, HEOOXOUMBIX JUIS aJJallTallud B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcsl OOHMM K3 0a30BBIX INPEIMETOB HA YPOBHE CPEIHEro OO0ILero
o0pa3oBaHus, TaK Kak 0OecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIUICHHE, (HOpMUpYEeMOe TMPH U3YYCHHH OOYYarOIIUMHUCS HOHSTHHHBIX
OCHOB T'€OMETPUM M IIOCTPOCHHM LETOYKU JIOTMUECKUX YTBEP)KIECHUN B XOJE pELICHUS
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJB3YIOTCSL IIPU PEIICHHUU 3aJa4 €CTECTBEHHO-HAYYHOI'O LHMKIA, B YACTHOCTH U3 Kypca
buzuku.

YMeHue OpHUEeHTUPOBAaTbCA B IIPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesTelabHOCTH 4YeroBeka. OpueHTalusl yesloBeKa BO BPEMEHH M IPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBUE €r0 COIHUAIbHOTO ObITHS, (OpMa OTPaKCHHS OKPYKAIOIET0 MHpa,
YCIOBHE YCHEIIHOTO IIO3HAHUS M aKTUBHOIO IpeoOpa3oBaHMs  ACHCTBUTEIBHOCTH.
OnepupoBaHHe POCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHON U TPYI0BOM
NEeSITeIbHOCTH, SBJSETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyeCTB, IMO3TOMY aKTyalbHa
3agada (GOPMHUPOBAHUS y OOYHYAIOUIMXCSl MPOCTPAHCTBEHHOIO MBIIIICHUS KaK Pa3sHOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJArOTOBKE K IPAKTUYECKON
JIEATEIbHOCTH 110 MHOI'MM HaIPABJICHUAM.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

[lenb ocBOeHMsI TpOrpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM ypOBHE 0OyUCHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$[ N HUCIOJB30BAHUA CHCTEMATHYCCKUX T'COMETPUUCCKHUX 3HAaHUU U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJKEHHS] 00pa30oBaHUS IO
CHEIUATBHOCTSIM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T€OMETPHHU.

[IporpamMa mo reoMeTpuud Ha 0a30BOM YPOBHE NpEAHA3HAYCHA YIS OOYYAIOIIMXCS
Cpe}lHeﬁ IIKOJIbI, H€ HWCHBITBIBABIINX 3HAYHUTCIIbHBIX 3an}II[HeHI/II\/'I Ha YpPOBHE€ OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0IMe MaTeMaTHYECKUE YMEHHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC JIJIs
JKU3HH B COBPEMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3yYUTh FEOMETPHUIO
6ostee TIyOOKO, €CITM B JalbHEHIIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX 3HAHUSAX B
podeCCHOHATBLHOMN IeATEILHOCTH.



JlocTrkeHue el OCBOEHUS IPOrpaMMbl 00€CIIEUNBACTCS PELIEHHEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3a7auaMi OCBOCHHUS Kypca «I eomeTpumn» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sSIBISIOTCS:

e hopMupoOBaHHE TMPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYIbTYpHl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e hopMupoBaHHE NPEICTABICHHUS O MHOTOIpAaHHMKAX M TeJlax BpalleHUs Kak o
BO)XHEHIINX MAaTEMAaTHYECKUX MOJIENAX, TO3BOJISIOIIMX ONMMUCHIBATE M U3yYaTh pa3Hble
SBJICHUS OKPY’KAIOLIET0 MUPA;

e hopMupoBaHNE YMEHMs pAcCIO3HAaBaTh Ha 4YepTekaX, MOJENSIX U B PEAJIbHOM MHpe
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

®OBJIAZICHHE METOJaMM PpELIeHUs 3a7ad Ha IOCTPOCHMS Ha  HU300paKeHMSIX
IPOCTPAHCTBEHHBIX (UTYD;

e hopMupoOBaHNE YMEHHS OIEPUPOBATb OCHOBHBIMU MOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIlEHHUs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQZICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajay; (OPMHUPOBAHHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

e hopMupoBaHre (QYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAaHTHOM TEOMETPHU: YMEHHE
pacrio3HaBaTh POSBJICHUS T€OMETPUYECKUX OHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYEHMHM JPYTUX YYeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpPOBAaTH WX Ha S3BIKE
T€OMETPUH ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
reOMETPUYECKU  ammapaT Jjs pelleHHs MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YE€HHbIE PE3yJIbTaThI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro W3y4YeHHs 3aJad, pelaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpeneN€HHBIM 00pa30M OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEeKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOYy4YEeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeIbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmlMxcsi B Kypce
CTEPEOMETPUH TTPOBOJUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OIEPUPOBAaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHuKn», «IIpsMbie U MI0CKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJAWHATHI B TIPOCTPAaHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacrpenessieTcss He TOJIBKO
[0 COJAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojamM oOydeHHs Ha YpOBHE CpeaHero oOIIero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMsl, COOTBETCTBYIOIEE HPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueit mporpamMMsI, pactpeaesIEHHBIM 0 ToaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOObl  OBJAJCHHE T'C€OMETPUYECKUMH  TOHSATHSAMM W HABBIKAMHU  OCYILECTBIISIOCH



MOCJIEIOBATEIFHO W IIOCTYNATENBHO, C COOJIIOJICHHEM TPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMETpUH. Touka, npsimMas, IIOCKOCTh, MpocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosokeHue IpsiMbIX B IIPOCTPAHCTBE: MEpPECEKaroLuecs, napauieabHble U
cKpeluBawmuecs npsambie. llapainenbHOCTh MNpPAMBIX M IUIOCKOCTEH B MNPOCTPAHCTBE:
napajuiejbHble NpsIMblE B IMPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapalIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXIy MpSMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE PUTYPHI HA TNIOCKOCTHU: TETPAdP,
KyO, Mmapajuiesenumes; NocTpoeHNe CeYeHuil.

[lepnieHAUKYNIApHOCTh TOPSIMOM M IUIOCKOCTU: MEpPHIEHIUKYJSpHbIE TMpsSMble B
IPOCTPAHCTBE, TMpsIMblE NapaulebHble M MNEPHEHIUKYISIpHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHIUKYIAPHOCTH TNPSAMOM M IUIOCKOCTH, TEOpeMa O TPpAMOM IEpPHEHAUKYISPHON
IUIOCKOCTH. YTJBlI B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO; IABYTPAHHBIN YToll,
JUHEHHBINA yron AByrpaHHoro yria. [lepneHauKyssp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU O
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 IUIOCKOCTH, NpoeKuus (Urypsl Ha IIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCcKocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[lonsiTie MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHasi npusma; rpaHu
¥ OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAsl M TIOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. [lupamuaa: n-yronapHas
nupaMujia, TpaHU M OCHOBAaHUE NHPaMUJbl; OOKOBas W IOJIHAS IOBEPXHOCTb IMHPaMUJIBbI;
IpaBWIbHAasg M YyCEU€HHas MNHUpaMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOIPAaHHUKHU: TOHSITHE MPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U IpaBHIbHBIN TeTpasap; ky0. [lpencrasnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, HoJAeKa’aAp M ukocayap. CedyeHus MNOpU3MBI U
MAPaMU/IBL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTEIBHO TOYKH, INPSAMOM, MIIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, Napajuiejenunenax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brrumncienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHHUM, Teopema O



OOKOBOM TMMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON NMUPaMUIbI, TEOpeMa O IUIomaau yced€HHoW mnupamuabl. [lonarue o6 oOBEMe.
O0bEM nupamMu/ibl, IPU3MBIL.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIICHHS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus

[MunuHapuueckas MOBEPXHOCTh, O0O0pa3ylolMe IWIMHIPUUECKOW TMOBEPXHOCTH, OCh
WIHHIPAYECKON moBepxHOCTU. L{MIuHAp: OCHOBaHMS M OOKOBAasi TOBEPXHOCTh, 00pa3yromias u
0Ch; IUTOMIAh OOKOBOW M TIOJTHOM MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIHHA
KOHUYecKol moBepxHOCTH. KoHyc: OCHOBaHME M BeplIMHA, OOpa3yolas M OCh; IUIOIIAIb
OOKOBOH W TIOJHOM MOBEPXHOCTH. Y CEUYEHHBIH KOHYC: 0Opa3yrollHe W BBHICOTA; OCHOBAHHS H
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIaab MOBEpXHOCTU cdepbl. B3ammHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; miomanb chepsl.

N300paxeHue Te BpalleHus Ha TUIOCKOCTH. Pa3BépTka muimHApa 1 KOHYyCA.

KoMOuHammu Tenm BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, ONUCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapayienenunena u ciueAcTBus u3 He€. O0béM mminHapa, koHyca. O0BEM
mapa v miomass chepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenust mwiMHApa (MapauiebHO MW TEPHEHAUKYJISIPHO OCH), CEYCHHS KOHYyca
(mapasutenbHOe OCHOBAHHIO M IPOXOJIAIIEE Yepe3 BepIINHY), CEUCHHUS IIapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHncTBe. ClI0KeHUE M BBIYUTAaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha YWCiI0. Pa3joxkeHWe BeKTopa MO TPEM HEKOMIIAaHApHBIM BekTopam. IIpaBmiio
napajurenenunena. Pemenne 3a1a4, CBI3aHHBIX ¢ TPUMEHEHUEM TTPABIIT JICHCTBHUI C BEKTOPaMHU.
[TpsimoyronbHasi cUCTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopaumHatel Bektopa. [Ipocreiimue
3aladyl B KOOpJAMHATaxX. YTrol MexAy BekTopamu. CKalsgpHOE NpPOU3BEICHUE BEKTOPOB.
BbrancieHue yriioB Mexay TPSIMBIMH U TIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METO TpH
pEIIeHUN T€OMETPUUICSCKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yNbTAaThl OCBOCHHS TMPOTpaMMbl yuyeOHOro mnpeamera «MareMaThuka»
XapaKTepPU3YIOTCS:

I'pa:xxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OO0ydYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYEeCKUX OCHOBAX



(GYHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBICHUN, NpOLEAYp Tpa)kIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX (QYHKIHUAMU M HA3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTHU, YBAXKEHHS K MPOILIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUHCKHX MAaTeéMaTUKOB M POCCHUMCKOW MaTEMaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JTOCTHKEHUH B IPYrHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX LEHHOCTEH PpOCCHUHCKOro Hapoaa; CcPOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIA/la B IOCTPOEHUE
YCTOHYHBOTO OyIyILIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIndyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI NPUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEpecax
3I0pOBOr0 M 0Oe30macHoro oOpasza KHU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOAaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTbH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
JIEATEIBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYZy, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam npodhecCuOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiieil nmpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HM; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pELIeHNH MPaKTHYECKUX 3a7ad MaTeMaTUYECKOM HallpaBIEHHOCTH.

JIK0JIOTHYECKOe BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYPbI, NOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKaroulei cpelpl, MIaHUpOBaHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHON MPAaKTUKH, TOHMMAaHUEM MaTeMaTU4YeCKON HayKu Kak cepbl
4eJI0BEUYECKON JEATENBHOCTH, ITAlOB €€ Pa3BUTUSA U 3HAYMMOCTH Ul Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpPEACTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH NPOECKTHYIO M HCCIEAOBATEIBCKYHO JIEITEIBHOCTD
WHJUBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI MPOTpaMMbl ydeOHOTo mpeamera «MaTemMaTukay
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oeliceusimi,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — Pe2yIAmUGHbLMU
OelicmeusmMu.
1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Ba3oBble JJornueckue aeiicTBus:
® BBISIBIISITh M XAPAKTEPHU30BATh CYIIIECTBCHHBIE MPU3HAKA MATEMAaTHYCCKUX OOBEKTOB,
MOHATUI, OTHOIICHUH MEXIy MOHATUSAMH; (HOpPMYyITHpPOBATH OIpPEICIICHUS MOHSITHH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS Il 0000IICHUS
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPHHUMATH, (OPMYTUPOBATH M MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTCIHHBIC H
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBISIBIISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUUs B (aKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MPOTHBOPCUHIA;
® J[e)IaTh BBIBOJIBI C HWCIIOJIb30BAHMEM 33aKOHOB JIOTHKH, NEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [IPOBOJIUTh CAMOCTOSITEIILHO JIOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUH (TIPsMbIE U
OT TPOTHBHOTO), BBICTPaWBaThb AapPryMEHTAIMIO, [PUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

® BLIOMpATh CIOCO0 pelieHus y4eOHOM 3amaun (CpaBHHBAaTh HECKOIBKO BapHUaHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHUeE 1eHCTBUSA:

® HICIIOJIE30BATh  BONPOCHI  KaK  HCCIICIOBATSIIBCKUH  HMHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPOoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO  CIITAHUPOBAHHBIM  JKCIEPUMEHT, HCCIIEOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0OBEKTaMHU, SIBICHUSMH, TPOIIECCAMU;

® CaMOCTOATENBHO (DOPMYITHPOBATH 000OIIEHUS U BEIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIEeIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYECHHBIX pPE3yJIbTaToB,
BBIBOZOB M 000OIIEHNI;

® IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIECCA, a TAKKE BBIIBUTATH MPEATIOI0KEHUS O

€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmaumeii:

® BBISIBIISITH ACPUITUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOUMBIX JI OTBETA HA BOIIPOC U IS

peIIeHUS 33]1a9H;

®BEIOMpPATh HMH(POPMAIIMIO W3 HWCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJM3HPOBATh,

CHCTEMAaTH3MPOBATh M HMHTEPIPETUPOBATh MHMOOPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MPE/ICTaBICHHUS,



® CTPYKTYpUpOBaTh  HMH(OpMAIMIO, NpPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WITIOCTPUPOBATh IpadMuecKy;

® OLICHUBATh HAJAEKHOCTh HMHMOPMALUMM 10 CaMOCTOSTENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHnvle Oelicmsus, obecneyusaiom cQopmuposaHHOCb

COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

® BOCIIPUHUMATH M (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHM C YCIOBUSIMH U IEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaThb CBOIO TOYKY 3pEHHMS B YCTHBIX U
IUCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHMs 110 XOJy PELICHUs 3a/1a4l, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTarT;

®B X0J/1¢ 00CYXK/E€HUs 3aJaBaTh BOIPOCHI M0 CYLIECTBY OOCYX/J1aeMOW TeMBI, IPOOJIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJICH, HAICJICHHBIE HA TIOUCK pEUICHUS;
COIIOCTABJISAITh CBOM CYXAEHUS C CYXICHUSIMU JPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh Pa3IMyune U CXOJCTBO MO3ULMIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3HoTIIacusi, CBOM BO3PAKCHHUS;

® [IPEJICTABIATh PE3Yy/IbTaThl PELICHUs 3a/auM, 3KCIIEPUMEHTa, UCCIEIO0BaHUSA, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUIEHHSI ¢ Y4ETOM 3ajad MPE3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU paObOTHI TIPU
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, MJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboOThl, pacmnpeneisTh BHIbI paboT, J1OroBapHBAThCA,
00CyX1aTh MPOIECC U PE3yJbTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

® y4yacTBOBaTh B IPYNNOBBIX (Gopmax paboThl (00CykIeHUs, OOMEH MHEHHH, «MO3TrOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH WICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pezynamuesnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusauus:

® COCTaBJIATH TUIAH, aJITOPUTM PEIISHHs 3a/1a4d, BHIOMPATh CIIOCO0 PEHIeHuUs C yIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

® BJIaJICTh HABBIKAMH MTO3HABATEIHHON pedIeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBHI
U MBICIIUTENIBHBIX TPOLIECCOB, UX PE3yJbTAaTOB; BIAAETh CHOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3yabTaTa PelIeHNs MaTeMaTHYECKON 3aJ1au;

® [IPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH INPH PEHIEHWH 33Ja4Md, BHOCHTH
KOPPEKTHBBI B JCSITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pe3yJibTaTa IIEMM U YCIOBUSAM, OOBSICHATH TNPUYHUHBI
JOCTHDKEHUSI WM HEIOCTUKEHUs pPEe3ylbTaTOB JEATENIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTb MOHATUAMH: TOUKA, IPsAMas, JIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUN I€OMETPUYECKHUX
3az1ad.

OnepupoBaTh MOHATHSAMHU: MAPAVIENBHOCTh W NEPHEHAMKYJSPHOCTh MpPSIMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacloIokKeHHUE IPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JABYTPAaHHBIA Yroj, TpaHd [ABYTPAHHOTO yriia, pedpo
JBYTPaHHOIO yIJjia; JMHEHHBIA yroJl ABYrPaHHOTO YIJIa; FpajycHas Mepa JByTpaHHOro yria.

OnepupoBaTh MOHATHUAMHU: MHOIOIPaHHHUK, BBINYKJIBI M HEBBITYKJIbI MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJIbl MHOTOIPDAaHHUKOB (MHMpaMuja; IpusMa, NpsMOYIrOIbHBIN
napajuiejenumnes, Kyo).

KnaccupunupoBarb MHOTOrpaHHUKHM, BBIOMpas OCHOBAaHUSA Ui KiaccU(UKALUU
(BBIIYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; IPaBWJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIEb]).

OnepupoBaTh NOHATUSAMH: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUCHUM, UCTIONIB3YSI METO/ CIIEJIOB.

CrpouTh ceueHUs MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpaslaM WiIn
QITOPUTMaM, MPHUMEHssS HM3BECTHbIE AaHAIUTHUYECKHUE METOJbl MpPHU PELICHWH CTaHAAPTHBIX
MaTEMaTUYECKUX 3aJady Ha BBIUMCIICHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOUYKH N0
IPSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXK1Y CKPELIUBAIOIIUMUCS TPSIMbIMH.

Pemare 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 10 oOpaslaM WiIn
aIropuT™MaM, IMPUMEHAS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PEUICHMHM CTaHAAPTHBIX
MaTeMaTHYECKUX 3ajlady Ha BBIYMCICHHME YITIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
IPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIJIOLIAAN TOBEPXHOCTEW MHOTOIPAaHHUKOB (MpU3Ma, MUPAMUJIA) C
npUMeHeHHeM (OpMyl; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU TOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETpPUS B IPOCTPAHCTBE; ILEHTP, OCb MU IJIOCKOCTh
CUMMETPUU; HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTb reoMmerpuueckue (akTbl [ PELIEHUS CTePeOMETPUYECKHX 3ajad,
MPEIOJIaraloiuX HECKOJIbKO IIaroB PELICHHs, €CIU YCJIOBUS MPUMEHEHUs 3a/laHbl B SBHOU
dopme.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3ajau.

[TpuBoaNTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.



[TpuMeHsTh TONyYyeHHbIE 3HAHHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIE CUTYallMH U
NPUMEHATh HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUS  MaTeMaTH4eCKU
c(hOpMyIIMPOBAaHHON MPOOIEMBI, MOACIUPOBATH pPEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJETU C UCHOJB30BAaHUEM TI'€OMETPUYECKUX TOHATUH U TEOpeM,
anmnapara ajireOpsl; peniaTh NpakTUYeCcKue 3a1a4u, CBsI3aHHbIE C HAXO0XKJACHUEM F€OMETPUUECKUX
BEJIUYMH.

11 KUIIACC

OmnepupoBatb HOHSTUSMH: MJTHHJPUYCCKasT MMOBEPXHOCTb, obpasyroriue
WIMHAPHUYCCKOM MOBEPXHOCTH; IWIMHP; KOHUYECKAsk MOBEPXHOCTDh, 00Pa3yIoIIne KOHHYSCKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacro3HaBath Tesa BpaiieHus (UIMHIP, KOHYC, cdhepa u 1miap).

OOBACHATH CITOCOOBI MOJTYYCHHUS TEJT BPAIIICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CErMEHTAa,
IIAPOBOM CJIOH, OCHOBAHHE IIAPOBOIO CJI0s, BLICOTA IIAPOBOTO CJIOS; [IIAPOBOM CEKTOP.

Boruncisate 00bEMBI U TUIONIAM MTOBEPXHOCTEH TN BPAIICHHUS, TEOMETPUYECKUX TET C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHITHSAMHU: MHOTOIPAaHHHK, BIUCAHHBIH B chepy M OMHCAHHBIA OKOJIO
cdepsl; cdhepa, BiucaHHasi B MHOTOTPAHHHK WK TEJIO BPAICHHUS.

BbIYKCIATE COOTHOIICHHS MEXIy IUIOMIAIIMH TOBEPXHOCTEH M 00BEMaMH MOJ0OHBIX
TeJL.

N300pakaTh u3ydaeMbie (GUIYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPA30BBIBATE HH()OPMAIMIO O MPOCTPAHCTBEHHBIX
TFeOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKaX U PUCYHKAX.

OnepupoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE AEHCTBHUS CII0XKEHUST BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOXKEHHSI BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHHU 00JIa1at0T.

[TpuMeHSTH IPaBUIIO TApAJIJICIICHITC .

OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPIWHATHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXKIy BEKTOPAMH, CKaJIPHOE
POM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB W MPOU3BEICHUE BEKTOPA HA YMCIIO, YIOJ MEX/Y BEKTOPAMHU,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3agaBarh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[MpumensTe reomerpuueckue (aKThl IS  pPEHIEHHS CTEPEOMETPHUUECKUX  3ajad,
NPEIOIAraoIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dopme.

Pemath mpocTeiiiime reoMeTpuiecKue 3a1aql Ha MPUMEHCHHE BEKTOPHO-KOOPANHATHOTO
MeTo/a.



Pemare 3agaum Ha J0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[IpuMeHATh NPOCTEHUIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJyYyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIU3UPOBATh PEaJbHbIC CUTyallMd U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IPOLECCE IIOMCKAa PEIICHWs  MaTeMaTHYECKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHMEM I'€OMETPUYECKHUX IOHATUH U TEOPEM,
anmapara anreOpbl; pelaTh IPaKTUYECKUE 3aJjauu, CBSA3aHHbIE C HAXO0KICHUEM ITeOMETPHUECKUX
BEJIMYHUH.

BUADbI AEATEJIBHOCTH YYHAIIIUXCS, HAIIPABJIEHHBIE HA JOCTUKEHHUE
PE3YJIbTATA

10 xaacc

AKTyanu3upoBaThb (aKkThl © METOIbI INITAHUMETPUH, pesieBaHTHBIC Teme. [losyyaTs
NPEJCTaBICHUS O TPOCTPAHCTBEHHBIX (PUTYpax, pa3dupaTh MPOCTCUIIINE TIPABUIIA U300PaKEHHS
atux uryp. M300pakaTh npsIMyI0 U TUIOCKOCTh Ha pUCyHKe. Pacmo3HaBaTh MHOTOTPaHHUKH,
nUpaMuy, KyO, Ha3bIBaTh UX JIeMEHTHI. [les1aTh pucyHOK Ky0a, MUpaMuibl, HAXOJAUTh OLIUOKU
B HEBEPHBIX H300pKEHUSIX. SHAKOMHUTHCSI C CCUSHUSIMH, C METOJIOM CJIEIOB; UCITOJIb30BATh IS
MMOCTPOCHUSA CCUCHUA MCTO/ CJIIC0B, KPATKO 3alIMChIBATh HIAru MOCTPOCHUA CCUCHH.
Pacno3HaBaTh BHJI CEYCHUS U OTHOIICHUH, B KOTOPBIX CEYEHHE JEIUT pedpa KyOa, HaXOIUTh
wioniaab ceueHus. Menoab3oBaTh Mogo0ue MpyU pelieHnH 3a/1a4 Ha TOCTPOCHHUE CEYECHUH.
3HAKOMHTBCS C AKCHOMATUYECKUM TIOCTPOCHUEM CTEPEOMETPHUH, C AaKCHOMaMH CTePEOMETPHH
U CIIeCTBUAMU U3 HUX. UJJII0CTpUPOBATh aKCHOMBI PUCYHKAMH U TPUMEpPaMH U3
OKPY>KaloIIe 0OCTaHOBKH.

AKTyaJu3upoBaTrb (akTbl U METOJbl IJAHUMETPUH, PEJIEBAHTHBIE TEME, MPOBOJIUTH
ananoruu. Ilepe4yncasiTb BO3MOXKHBIE CIIOCOOBI PACHOIOKEHHUS IBYX HPSMBIX B IPOCTPAHCTBE,
WUIFOCTPUPOBAaTh HMX Ha IpuMepax. JlaBaTh omnpenejieHHe CKPEIIMBAIOIIUXCS MPSMBIX,
(dbopMynMpoBaTh NMPU3HAK CKPEIIMBAIOLINXCS MPSAMBIX U NMPUMEHATh €0 MpU pEIIeHUH 3a/ad.
Pacno3snaBare npusMy, HaspiBaTh €€ 3JIeMEHTHl. CTPOMTBH CEYEHHs IPU3Mbl HAa T'OTOBBIX
yeprexkax. IlepeducasiTe BO3MOXHBIE CIHOCOOBI B3aMMHOTO PACHOJIOKEHHsS MPSIMOM U
IJIOCKOCTH B MPOCTPAHCTBE, NMPUBOIAUTH COOTBETCTBYIOLIME INPUMEPHI W3 PEAIBHOW >KU3HU.
JlaBaTh omnpenejieHHe MapaUIeIbHOCTH NPAMON M IUIOCKOCTH. (POpMYJIMPOBaTh NPH3HAK
MapaJUIEIbHOCTH MPSIMOM U INIOCKOCTH, YTBEPKIACHUE O IPSIMON MepeceueHns IByX MIOCKOCTEH,
IPOXOJAIIMX 4Yepe3 MapajuiesibHble NpsMble. Pemarbh npakTHyecKue 3aJadd Ha MOCTPOCHUE
cedeHuil MHOrorpasHuka. Q0bACHATH CiIydal B3aUMHOT'O PacIioOKEHUs IUIOoCKocTel. JlaBaTh
onpeaeeHHe TapaUIeIbHBIX IUIOCKOCTEHW; NPUBOAMTH IPUMEPHI U3 PEAIbHOM KHU3HU U
OKPY’KaloIIe 00CTaHOBKH, WILTIOCTPUPYIOIIHNE TMapaJUieIbHOCTh IIocKocTel. Mcnmoab3oBaTh
MPU3HAK NApPAJUIEIbHOCTH JIBYX IUIOCKOCTEH, CBOMCTBA IApPaJUICNIBHBIX IUIOCKOCTEH IIpU
pemieHMn  3agad Ha  noctpoeHue.  OOBACHATH, 4YTO  HA3bIBACTCA  NApaAUICIbHBIM
NPOCKTHUPOBAHUEM M KaK BBINOJIHSACTCSA MPOEKTUpOBaHHE (GUryp Ha IuiockocTs. M300pakaTh B
HapajyieIbHOW MPOEKIMU pa3iIMyHble reoMeTpudeckue Qurypsl. MoaeaupoBaTh pealbHbIE



CUTyalluld Ha A3bIKEC TCOMCTPHHU, HCCICAOBATH MOCTPOCHHBIC MOJICIU C HCIOJb30BAHUCM
TCOMETPHUICCKUX noHaTui. Mcmoan3oBaTh InIpu pEeICHUU 3ada4d Ha IIOCTPOCHUE ceueHHI
IOHATHEC MapaJUICIIBHOCTHU, IIPU3HAKHU 1 CBOMCTBa MMapajuiCJIbHBIX IMMPAMBIX HaA IMJIOCKOCTH.

AKTyanu3upoBaTh (akTbl U METOJbl IUIAHUMETPHM, PEIEBAHTHBIE TEME, IPOBOJIUTH
aHaslorud. O0BSICHATD, KaKOW YIroJl Ha3bIBAa€TCsl YIJIOM MEXIY MEepPECEKAIOLIUMUCS MPSMBIMHU,
CKPEILMBAIOIIMMHUCA NIPAMBIMU B IpOCTpaHcTBe. JlaBaTh oOIpeneincHue NEpIeHIUKYISPHBIX
OpPSAMBIX W NPSAMOW, NEPHEHAMKYIIPHOM K IUIOCKOCTH. HaxomuTte  yribl  Mexay
CKpELIMBAIOIUMUCS OpAMbIMU B KyOe U nupamue. IIpuBoanTh npuMeps! U3 peanbHOM XKU3HU
U OKpyXarolmed OOCTaHOBKHM, WUIIOCTPUPYIOIINE MEPNEeHANKYIIPHOCTh TMpPSIMBIX B
IIPOCTPAHCTBE U MEPHEHAMKYIIPHOCTh MNPSAMOM K ILIOCKOCTH. POpMYJHMpOBATh IPU3HAK
NEPIEHANKYIIIPHOCTH TPSIMOM M IUIOCKOCTH, NPHMEHSITh €ro Ha IpPaKTUKE: OOBSICHSITH
HEepHEHIUKYJIIPHOCTh pedpa Kyba U JuaroHajau ero rpaHu, KOTOpas €ro He COAEPIKUT, HaXOAUTh
JUIMHY JAMaroHaaud KyOa. BeIuMcasiTe BBICOTY NpPaBUIBHOM TpEyrojbHOM M NpaBUIbHOU
4eThIpEXYroJbHON MUpaMul Mo JuinHaMm pédep. Pemarh 3a1aun Ha BBIUMCIIEHUS, CBS3aHHBIE C
NEPHEHAUKYJIIPHOCTBIO  IPSAMOM M IUIOCKOCTH, C  HCIOJB30BAHMEM IIPU  PEIIEHUU
IUIAHUMETPUUECKUX (aKkTOB M METOAO0B. OObACHATb, YTO HA3bIBAIOT NEPHEHIUKYIIPOM U
HAKJIOHHOM W3 TOYKM K IUIOCKOCTH; MPOEKIMEW HAKIOHHOW Ha MIOCKOCTh. OOBACHATH, YTO
Ha3bIBACTCSl PACCTOSHUEM: OT TOYKH JO IJIOCKOCTH; MEXIY MapajulelbHBIMU ILIOCKOCTSAMU;
MEXAYy NpAMOM M NApALIEIbHOM €M IIOCKOCTBIO; MEXIY CKPEUIMBAIOMIMMUCS IPSMBIMU.
HaxoauTh 3TH paccCTOSHUS B MPOCTHIX CilIydasx B KyOe, mupamwuje, npusme. MoaeanpoBaTh
peanbHble CUTyallMM Ha A3BIKE T'€OMETPHUH, HCCIENOBaTh IIOCTPOECHHBIE MOJACIH C
UCIIOJB30BAHUEM TEOMETPUYECKHX MOoHATHH. Mcmoan3oBaTh INpu  pelIeHMH 3anad  Ha
noctpoeHue ceueHuit reopemy Iludaropa, cBoiicTBa NPAMOYTOJIbHBIX TPEYTOJILHUKOB.

AKTyaau3upoBaTrb (akTbl U METOJbl IJAHUMETPUH, PEJIEBAHTHBIE TEME, MPOBOJIUTH
a”Hajoruu. JlaBarb omnpelneircHue yria MexXAy MOpsAMON U INIOCKOCTBIO, (hopMyJIMpOBATH
TeopeMy O TpEX MEpHeHIuKyIsIpax W oOpaTHyro K Hed. HaxoamTsh yrom Mexmay mpsMou u
IJIOCKOCTBI0 B MHOTOTPDAaHHUKE, PACCTOSHHUE OT TOYKU O MPSIMOW HA IUIOCKOCTH, HCIIONb3Ys
TeopeMy O TpE€Xx nepneHaukyispax. IIpoBoauTs Ha Yepreke NEPHEHAMKYJAP: M3 TOYKM HaA
IPsAMYIO; U3 TOYKM Ha IUIOCKOCTh. JlaBaTh OIpenesieHue IBYIPAHHOIO yrjia U €ro 3JIEMEHTOB.
OO0BSICHATL PAaBEHCTBO BCEX JIMHEHHBIX YIJIOB JAByrpaHHoro yria. HaxoamTs Ha uepTexe
JIBYIpaHHBIA yroj mpu pedpe MUpaMujabl, MpU3MbI, Napaienenunena. JaBaTh onpeneieHue
yria Mexay IulockocTsMU. JlaBarh onpeneneHue U (GopMmynupoBaTh HpU3HAK B3aUMHO
HNEepHEHIUKYISAPHBIX TUIOcKocTed. HaxoauTh yriibl MeXIy IUIOCKOCTSIMHM B Ky0Oe W NMupamuje.
Hcnoub30BaTh IIpyU  pEIIEHWH 3a1ad  OCHOBHBIE TEOPEMBI W METOABI IUIAHUMETPHM.
MopeanpoBaTh peajlbHBIE CUTYalluU HA S3bIKE T€OMETPHUM, UCCIIEN0BATh IIOCTPOCHHBIE MOAEIIN
C HCIOJIb30BaHUEM TIE€OMETPUYECKUX TMOHATHH. HMcmoab3oBaTh INpH pEIIEHWH 33Jad  Ha
IIOCTPOEHNE CEYEHUN COOTHOIIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

AKTyanu3upoBaTh (aKTbl U METOJbl IUIAHUMETPHH, PEIEeBAHTHBIE TEME, IPOBOIUTH
aHajoruu. JlaBaTh oOmpelereHue NapajuielenuIesa, paclo3HaBaTh €ro BUABI W HM3y4daTh
cBoiicTBa. [laBaTh ompeseneHre MUpPaMUIbl, paclo3HaBaTh BHJBI MUpaMU[, (OPMYIUPOBATH
cBOMcCTBa pé€0ep, TpaHeld W BHICOTHI MpaBUILHON mupamuasl. HaxoauThs 1uionmaas MOJHONW U
OOKOBOI MOBEPXHOCTU MupaMuibl. JlaBaTh onpezeneHre yCeuéHHOM MUpaMHJIbl, HAa3bIBaTh €€
arieMeHThl. DOpMYJIHpPOBaTH TEOpEMYy O IUIOMAAM OOKOBOM TMOBEPXHOCTH MNpPaBUIBLHON
yceu€HHOU nupamuisl. Pemare 3an1auu Ha BBIYUCIICHHUE, CBS3aHHBIE C NUpaMUIAMU, a TaKKe
3a/lauyd Ha MOCTpOoeHHE cedeHui. /laBaThb ompeneneHue NpuU3Mbl, paclioO3HAaBATh BUABI IIPHU3M,
n300pakaTh NpU3Mbl Ha deprexxe. HaxoamTh IUIOmags MOJHOW MM OOKOBOW IMOBEPXHOCTH
npusMbl. U3yuaTh cooTHOIEHUs Diiniepa 1yt yucia pédep, rpaHeil ¥ BEPIIMH MHOTOTPAaHHHKA.
HM3y4yats BuABI NPAaBWIBHBIX MHOIOTPAaHHUKOB, UX Ha3BaHUSA M KOJIWYECTBO rpaHeil. M3y4yars



CUMMETPUI0O MHOTOTpaHHUKOB. OOBACHATb, KAKUE TOYKM Ha3bIBAIOTCA CUMMETPUYHBIMU
OTHOCUTEIIBHO JaHHOW TOYKH, MPSIMOW WM IUIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OCBbI HIIU
IUIOCKOCTBIO cUMMeTpuu  ¢(urypsl. IIpuBOoAUTH TpUMEpbl CHMMETPHYHBIX (GuUryp B
apXUTEKType, TeXHUKe, npupoge. MoaeaupoBarb peajabHble CUTyallud Ha S3bIKE T'€OMETPUU,
HCCJIEI0BATh I[IOCTPOCHHBIE MOJCIM C  HUCIOJIB30BAHUEM TI'€OMETPUYECKUX IIOHATHUH,
UCTIOJIB30BaTh MOA00ME MHOTOIPaHHHUKOB.

AKTYanu3upoBaTh (aKkThl ¥ METObI INIAHUMETPHH, peieBaHTHBIE TeMe. OObACHATDH, KaK
U3MEPAI0TCA 00BEMBI TeN, NMPOBOAS AHAJIOTHIO C M3MEPEHUEM IUIOIIAZel MHOIOYroJIbHHUKOB.
®opMy.IHpPOBATH OCHOBHBIE CBOHCTBa 00BEMOB. U3ydaTh, BBIBOAUTH (popMY.Jabl o0bEMa
IOPSAMOYTOJIBHOTO MapajuleNenuea, Npu3sMbl U nUpamMuabl. Berumeasats o0bEM Npu3Mbl U
nupamMuabl M0 ux s1aeMeHTam. IIpuMeHs T 00BEM M PElIeHUsT CTEPEOMETPUYECKHX 3a1ad U
JUIsL HaXOXKJIEHUSI T€OMETPUUYECKUX BelnudnH. MoaeaumpoBaTh peallbHbIC CUTyallMM Ha SI3BIKE
TEOMETPUH, HCCJIEJ0BATH IIOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM I€OMETPUYECKUX OHITHH.

CTpouthb ceyeHHEe MHOIOIpaHHHUKAa METOJOM cleoB. JlaBaThb OIpe/eleHUE PacCTOSHUS
Mexay (urypamu. HaxoauTs paccTosiHHME MEXAy HapajlielIbHbIMU IJIOCKOCTAMHU, MEXITY
IUIOCKOCTBIO M MapajUIesIbHOM el mpsAMOM, MeXAy CKpeuuBaroummucs npsiMeiMu. CTpouTh
JUHEMHBIA yrojl JBYTPaHHOIO YIJla Ha 4EepTeXe MHOIOTPAHHHMKA M HAXOAWUThb €0 BEIMYUHY.
Haxoautp yriel Mexay IUIOCKOCTSIMU B MHOI'OTPaHHUKAX.
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AKTyaau3upoBaTrb (akTbl U METOJbl IJAHUMETPUH, PEJIEBAHTHBIE TEME, MPOBOJIUTH
a”anoruu. JlaBaTe onpeneneHus chepsl U mapa, UX LEHTpa, paguyca, iuamerpa. Onpeneasite
chepy kak urypy BpamieHust okpykHocTu. UcesienoBarb B3auMHOE pacroyioxkeHue cepsl u
IUIOCKOCTH, JBYX cep, WITIOCTPUPOBATh 3TO Ha YepTekax U pUCYHKax. DopMyJMpoBaTh
ompeJieJieHue KacaTelbHOM TIJIOCKOCTH K cepe, CBOMCTBO M MPHU3HAK KACATEIHHOM MIIOCKOCTH.
3HAKOMHUTBCS C T€0/Ie3NYECKUMU JIMHUAMU Ha cpepe. OObSICHATh, YTO HA3bIBAIOT LIMJIUHIPOM,
Ha3bIBaTh €ro 3jeMeHTbl. M3y4aTh, 00BACHATH, KAaK MOJIYYUTh LUIUHAP MYTEM BpallleHUs
OpSIMOYTOJIbHUKA. BBIBOAMTBH, HCNO/Ib30BATH (OPMYIIbI Ul BBIYUCICHHS IUIOMIAIN OOKOBOM
noBepxHocTu muiauHApa. M3ywarb, pacno3HaBaTh pa3BepTKy LuiauHApa. H3o00paxkarh
LWIMHIP W €ro CE4YEHHs IUIOCKOCTBIO, IMPOXOIALIEH dYepe3 €ro Och, MapajlIeIbHON HIIU
nepneHauKyJIsipHol ocu. HaxoauTh 1uiomaau 3TUX cedeHHid. MoaeJupoBaTh pealbHbIC
CUTyallul Ha S3bIKE TI'E€OMETPHM, HCCJIENO0BATH IIOCTPOCHHBIE MOJENM C HCIOJB30BAHUEM
FE€OMETPUYECKUX TTOHATHH.

OO0bsICHATBH, KAaKOE TEIO HAa3bIBAIOT KPYrOBBIM KOHYCOM, HAa3bIBaTh €ro JJIEMEHTBHI.
N3yuarb, 00bACHATD, KaK MOJIYYUTh KOHYC ITyTEM BpAIIECHUS NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300pakaTh KOHYC M €ro CE4eHHs IIOCKOCTBIO, MPOXOJsIIEel uepe3 OCh, U IUIOCKOCTBIO,
NEepHNEHIUKYJIApHOM K ocu. M3yyarb, pacno3HaBaTh pasBEPTKY KOHyca. BbIBOAMTB,
HCI0JIB30BATh (DOPMYIIBI 1JIsl BEIUKCICHMS IUTOMAA OOKOBOM moBepXxHOCTH KoHyca. HaxoauTn
IJIOLIAU CEYECHUM, MPOXOMAIIMX Yepe3 BEPIUMHY KOHYCAa WU IMEPIEHIUKYISAPHBIX €r0 OCH.
OO0BsICHATH, KAaKOE€ TENO Ha3blBaeTcsd yceu€HHBbIM KOHycoM. M3ydaTb, 00BACHATH, KaK €ro
HOJYYUTh IMYTEM BpAICHHUs MPSAMOYTOJIbHON Tpanenu. BbIBOAMTH, NPUMEHATh GOPMYITy IS
BBIYUCIICHUS IO OOKOBOI MOBEPXHOCTH YCEYEHHOTO KOHYCA.

AKTyanu3upoBaTh (akThl U METOJbl IUIAHUMETPHH, PEJICBAaHTHBIE TeME, MPOBOAMTH
aHajoruu. Pemarh crepeoMeTprueckue 3a1aui, CBA3aHHbIE C TE€IaMU BPALIEHUs, TOCTPOCHUEM
CEUCHM TeJ BpalleHUs, ¢ KOMOMHAIMAMHU TEJ BpallleHUs 1 MHOTOI'PaHHUKOB Ha HaXOXKICHUE



reOMETpUUYECKUX BeauuyuH. Mcmosb3oBaTh IpU  pPEUIEHMM CTEPEOMETPUYECKHMX — 3ahad
IUIaHUMETpUYecKue (akTbl W METOJbl 3aJayd Ha BBIYMCIEHHWE U  JI0KA3aTeNIbCTBO.
MopennpoBaTh peajibHbIE CUTYallMU Ha SI3bIKE FEOMETPUH, UCCIIEA0BATh IOCTPOECHHBIE MOAEIN
C UCIOJIb30BAaHUEM F€OMETPUUECKHUX IOHITUH.

AKTyaJau3upoBaTb (aKThl W METOIbI IJIAHUMETPUHU, PEJICBAHTHBIC TEME, MPOBOJIUTH
aHasiornd. BbIBOAUTH, MCHOJB30BATH (POPMYIbl O0BEMOB: MPU3MBI, LUWIMHIAPA, MUPAMUIBL,
KOHYCQa; YCEYEHHOW NMUpaMHJIbl U YCEUYEHHOrO KOHyca. Pemiatb cTepeoMeTpuUYecKHe 3a7auM,
CBS3aHHbIE C BBIYHCIEHHEM OO0BEMOB. MDOPMYJIHPOBATH ONpEClICHUE IIapOBOIO CErMEHTa,
[IApOBOTO CJIOs, IMApPOBOro cekropa. IlpumMeHATH (OPMYJIbI I HAXOXKICHUS O0BEMOB
LIapOBOI'0 CErMEHTA, IIAPOBOI0 CEKTOPA.

Pemath cTepeomerpudeckue 3ajaud, CBA3aHHbIE C 00BEMOM Iapa U IUIOLAAbI0 CEPHI.
MopaeanpoBaTh peajibHbIE CUTYAllMU Ha SI3bIKE TEOMETPUH, UCCIICIOBATh TOCTPOSCHHBIE MOICIIN
C HCIIOJIb30BAHMEM TE€OMETPUYECKUX TOHATUH. AKTYaJu3upoBaTh (akTbl U  METOIbI
MJIAHUMETPHUH, PEJICBAaHTHBIE TEME, MMPOBOAUTH aHajoruu. Pemars crepeomeTprueckue 3a1adu,
CBS3aHHBIE C COOTHOILIEHHEM OOBEMOB W MOBEPXHOCTEW MOAOOHBIX TEJI B IPOCTPAHCTBE.
MopaeanpoBaTh peajibHbIC CUTYAIlMU Ha S3BIKE TEOMETPUM, UCCIIEIOBATh TTOCTPOCHHBIE MOIETH
C UCIOJIb30BAHUEM I'€OMETPUUECKHUX TTOHSATUH.

AKTyanu3upoBaTh (akTbl U METOJbl IUIAHUMETPHM, PEIEBAHTHBbIE TEME, IPOBOIUTH
aHasiornu. OrnepupoBaTh IOHITHEM BEKTOpP B IpocTpaHcTBe. PopMyaHpoOBATH IPaBUIO
napajuleJienunesa MpU CIOKEHUU BEKTOpoB. CKiaablBaTh, BBIYATATh BEKTOPBI, YMHOXAaTh
BEKTOp Ha uucio. M3ydyarb OCHOBHbIE CBOicTBa 3TuX omnepauuil. /laBaTe omnpenejienue
IIPSIMOYTOJIBHOM CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE. BBIpasuTh KOOpIMHATBHI BEKTOpA 4epes3
KOOpJMHATHI €r0 KOHIIOB. BBIBOAMTB, HCNOJIB30BaTH (DOPMYITY JJIMHBI BEKTOpPA U PAaCCTOSHUS
MEXIy TOYKaMH. BbIpakaTh CKaJlIIpHOE€ NPOU3BEIEHUE BEKTOPOB 4YE€pe3 HX KOOpPAWHATHI,
BBIUHCIIATH YIOJ MEXy ABYMS BEKTOpaMu, 1ByMs MpsiMbiMU. HaxoauTh yroyn Mexay npsiMon u
IUIOCKOCTBIO, YIOJl MEXAYy JABYMs IUIOCKOCTSMH aHaJIMTHYECKMMHM METOJaMU. BbIBOIWTS,
UCTOJIb30BaTh (POPMYITY PACCTOSIHUS OT TOUYKH JI0 MJIOCKOCTH.

PemaTts npocreiimue 3aaun Ha HaXOXK/JCHUE JUIMH U YIJIOB B FEOMETPUYECKUX (Urypax,
npuMeHsaTh Teopemy Iludaropa, Teopembl cuHycoB U KocuHycoB. HaxoauTs 1uiomans
MHOTOyTOJIbHUKA, Kpyra. Pacmo3HaBaTh mofoOHbIe (UTYpbl, HAXOJIUTh OTHOIIEHHS JUIMH U
wiomaneid. Mcenmoab3oBaTh NpU pEIIEHWH CTEPEOMETPUYECKUX 3aad (akTbl U METOJbI
MJIAaHUMCETPHUH.

CUCTEMA OINEHKH JOCTUXEHUSA IIVIAHUPYEMBIX PE3YJIBTATOB

OneHnBaHuE KaK caMoro mpoliecca IMO3HaHMs, TaK U €ro pe3yiabTaTOB pacCMaTpUBAECTCA KAk
OJlHa M3 BaXKHBIX MpoOieM 00y4yeHMs, pelIeHHe KOTOPOil MPU3BAaHO MOMOYb YYUTENIO BHIOPATh
Haubosee 3pPeKTUBHbBIE MPUEMBI 1 CPECTBA 00YUYEHHUS, KOTOpbIe Obl MOTUBUPOBAIM YJaIllUXCS
K Pa3BUTHUIO U JAalIbHEHIIEMY NMPOIBUKEHUIO B TO3HAHUH.

Cucrema olLleHUBaHUS JOKHA OBITh YCTPOEHA TakK, YTOOBI C €€ TOMOIIIbI0 MOYKHO OBLJIO:

© YCTaHABJIMBATh, YTO 3HAIOT ¥ MOHUMAIOT y4alllhecs 0 MUPE, B KOTOPOM JKUBYT;
noyy4yath o0y u auddepeHIupoBaHHy0 HHPOPMAIMIO O TIPOIecce MpenoAaBaHus H
nporecce YUeHus;
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OTCJIeKUBATh WHIAMBHIYaJbHBI Tporpecc ydammxcs B JOCTIbKeHHH TpeOoBaHuit
CTaHJapTa, U B YAaCTHOCTH B JOCTMKCHHM IIJIAHUPYEMBIX PE3YJIBTaTOB OCBOCHMS IPOrpaMMm
OCHOBHOT'O 00pa30BaHMS;

- 0becrieunBaTh OOPATHYIO CBSI3b: YUUTENb — YUALUICS — POJUTENH;

oTcnexxuBath 3(P(HEKTHBHOCTh peann3yeMoil yueOHOH mporpammbl. B COOTBETCTBHH C
Konuenuueit ®enepanbHOro TIOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CUCTEMaA
OLIEHUBAHMsI CTPOUTCS HAa OCHOBE CIIEYIOIUX OOLINX HPUHYUNOS.

OueHNBaHUE SBISICTCS NOCMOSHHbIM NPOYECCOM, €CTECTBEHHBIM 00pa3oM MHTEIPHPOBAHHBIM
B 00pa30BaTENIbHYIO IPAKTHKY.

OueHnBaHue MOXET OBITH TOJBKO KpumepuanvHuimM. OCHOBHBIMU KPHUTEPUSMH OLCHUBAHHS
BBICTYIAIOT OKUJAEMBIE PE3YJIbTaThl, COOTBETCTBYIOIINE 00pa30BaTEIbHBIM (YICOHBIM) IEIISIM.

O1eHNBATHCS C MMOMOIIBIO OTMETKH MOTYT MOAbKO pe3yabmamsl 0esmelbHOCmy y4eHnKa, HO
HE €I'0 JIMYHBIC Ka4uC€CTBA.

OueHNBaTh MOXKHO MOALKO MO, YeMy yuam.

Kpurepun oneHMBaHMA M aJrOPUTM BBICTABJICHMSI OTMETKHU 3apanee u36ecmHvbl U NEAaroram,
Y y4aluMcsl.

CuctemMa OLICHMBAHHUSI BBICTpAMBAETCS TAaKUM 00pa3oM, 4TOOBI yuawyuecs 6KIIOYAIUCL 6
KOHMPONIbHO-OYEHOUHYIO 0esimeIbHOCb, IPUOOPEeTas HaBbIKU U IPUBBIYKY K CAMOOYEHKe.

OneHka JUYHOCTHBIX  PE3YJIbTATOB  MOXKET  OCYLIECTBIATBCS B XOJ€  BHEIIHHUX
HETIePCOHU(UIIMPOBAHHBIX MOHUTOPHHTOBBIX HCCIIEOBAHUHA C TPHUBICYCHUEM CIICIUAINCTOB,
oOnajaroImux HEeoOXOIUMOM KOMIIETEHTHOCTbIO B cepe ICHXOJIOrMYeCKOH TUarHOCTUKU
Pa3BUTHUSA JUYHOCTH B IIOAPOCTKOBOM BO3pacCTe.

JlocTmKeHME  METallpeIMETHBIX  PE3yJIbTaTOB MOJKET IIPOBEPATHCA B pe3yibTare
BBIIIOJIHEHMS CIIEMAIBHO CKOHCTPYMPOBAHHBIX JMArHOCTMYECKUX 3a/ad, HAIPABJICHHBIX HA
OLIEHKY YPOBHS ¢(hOPMUPOBAHHOCTH KOHKpeTHOTro Buaa Y Y /I;

JNOCTH)KEHHE METANPEIMETHBIX PE3YJIBTATOB MOKET PACCMaTPUBATHCS KaK HHCTPYMEHTAJIbHAS
OCHOBa (WJIM KaK CPEICTBO DPELICHHs) M KaK YCJIOBHME YCIEHIHOCTH BBINOJIHEHUS Y4EOHBIX U
y4eOHO-TIPaKTUYECKUX 3a7lad CPeJICTBAaMU Y4YeOHBIX HpenMeToB. To €CTh B 3aBUCUMOCTH OT
YCIEIIHOCTHA BBINOJIHEHU IPOBEPOYHBIX 3aJaHUM 10 MATEMaTUKE U APYIHMM IpeaMeTaMm ¢
y4eTOM JIOMYUIEHHBIX OHIMOOK MOXKHO cJelaTb BbIBOA O C(HOPMHUPOBAHHOCTH pAla
MIO3HABATEJIBHBIX U PETYJIATUBHBIX NEUCTBUN yUYaIIUXCS;

* JOCTMKEHUE METANPEIMETHBIX PE3YJIbTATOB MOXET NPOSABIATECS B  YCHEIIHOCTH
BBIIIOJIHEHNS] KOMILUIEKCHBIX 3aJlaHU Ha MEXIIPEIMETHOW OCHOBE WJIM KOMIUIEKCHBIX 3aJaHuH,
KOTOpBIE [TO3BOJISIFOT OLIEHUTh YHUBEPCAJIbHBIE YUeOHbIE ICHCTBHS HA OCHOBE HAaBBIKOB PA0OTHI C
uHpopManuen.

[Io wrtoram BbIMOMHEHUS pabOT BBIHOCUTCA OLEHKAa (MpsiMasi WM OMNOCpeIOBaHHAas)
c(OpPMHPOBAHHOCTU OOJIBIIMHCTBA MMO3HABATENbHBIX YUEOHBIX JAEUCTBUII U HaBBIKOB pabOTHI C
uH(popMallrel, a TaKkKe OIOCPEJOBaHHAsI OlIEHKa C(hOPMUPOBAHHOCTH PsiJa KOMMYHUKATUBHBIX
U PETYJIATUBHBIX JE€HCTBUMN.

[Ipy oneHkKe NpeAMETHBIX PE3yJIbTAaTOB CIENAYET UMETh B BHJY, UTO JIOJKHA OLIEHUBATHCS HE
TOJIBKO CIIOCOOHOCTh Y4Yalllerocs BOCHPOM3BOJIUTh KOHKPETHBIE 3HAHUS M yYMEHHS B
CTaHJApPTHBIX CUTYyalUAX (3HAHHME AJITOPUTMOB PEIICHUs TeX WJIM MHBIX 3a/ad), HO U yMEHHE
UCMOJIb30BaTh 3TU 3HAHHS TNPH PEIIEHUH Y4eOHO-TIO3HABATENBHBIX M Yy4EOHO-NPAKTHUYECKUX
3a/1a4, IIOCTPOEHHBIX Ha IMPEIMETHOM MaTrepuane C HCIOIb30BAHUEM METAIPEAMETHBIX
NecTBUH; yMEHHE MPUBOAUTH HEOOXOIUMBIE MOSICHEHUS, BBICTPAUBATh LEMOYKY JOTMYECKHX
000CHOBaHMI; YMEHHE COMOCTABIATh, AHAJIU3UPOBATH, J€NIaTh BBIBOJ, MOAYAC B HECTAHJAPTHOU
CUTyallul; YMEHUE KPUTHUYECKU OCMBICIUBATH IIOJYyYEHHBIN PE3yIbTaT; YMEHUE TOYHO U IIOJHO
OTBETHUTH Ha MIOCTABJICHHBIN BOIIPOC.



OnHUM M3 CpelCTB HAKOIUIEHUS HH(popMau 00 00pa30oBaTeNbHBIX PE3yNbTaTax Y4allerocs
sBisieTcst mopTdenb nocTmkeHui (moptdonuo). Ilopmeonuo docmudiceruti TPEACTABISIET COOOM
CHEUHATbHO OPTaHU30BAaHHYIO MOJ00PKY paboT, KOTOPHIE JeMOHCTPUPYIOT YCHIIUS, IPOTPecc U
JOCTHKEHUS 00yUaroIerocs B pa3IMYHbIX o0sacTsax. Pe3ynpraTamMu, BIUSIONMMA HA KOHEYHYIO
UTOTOBYIO OLEHKY U 3a(UKCHPOBAaHHBIMH B MOPT(HOIUO YUEHHKA, MOTYT OBITh TI'PaMOTHI,
JMIIOMBI, CEepTU(UKATHL, MOATBEP)KAAIONINE y4dacTHE M JIOCTIDKCHHs OOydaromerocss BO
BHEYPOYHOH JESITEIbHOCTH: y4acThe B KOHKYpCax, BBHICTaBKAaX pa3jIMYHOrO ypoBHs; mobexa B
KOHKYpCaxX, BBICTaBKaX, COPCBHOBaHMAX; y4acTHE B HAyYHO-TPAKTHYECKHX KOH(EPECHIMSIX;
aBTOpPCKHE NYOJMKAllMM B W3JaHUSAX BBIIIE IIKOJBHOTO YPOBHS; AaBTOPCKHUE IPOEKTHI,
M300peTeHNs; OIyIeHHE TPAHTOB, CTUIICHINI, IPEeMUH, TPaXKTAHCKUX HArpai; JUAUPOBAHHE B
oOLIeNpr3HAHHBIX PEUTUHTaX.

[Toptdonmo TakxKe BKIIOYAET:

‘TIOA0OPKY YYEHHUYECKUX pabOT, KOTOpasi IEMOHCTPUPYET HApaCTAIOIINE YCIIEIIHOCTh, 00BeM
U TIyOMHY 3HAHWH, JOCTIXKEHHE Oojiee BBICOKMX YPOBHEW pacCyKICHHUH, TBOPYECTBa,
pednexcuu;

"CHCTEMaTH3UPOBAaHHBIE MaTEpUalIbl TEKyIIeH OLIEHKH — OTJIENIbHBIC JIHCThI HAOIIOJCHHH,
OLICHOYHBIC JIUCTBI M PE3yJIbTaThl TEMAaTHYECKOTO TECTUPOBAHUS; BBHIOOPOUYHBIC MaTEpHaibl
caMOaHaJIN3a M CAMOOIICHKH yJaIlIUXCS;

“MaTepuabl HTOTOBOTO TECTUPOBAHHS,;

‘pe3yJIbTaTHI BBIIOJIHEHNSI HTOTOBBIX, KOMILIEKCHBIX pa0oT.

Jig  nomydyeHuss  OGonee  OOBEKTMBHOM M TMOJHOW  KapTUHBI 00  OCBOCHHH
y4YaIuMHUCs 00pa30BaTEIbHBIX TPOTPAMM MTPUMEHSETCS

Pazniunbie BUABI MPOBEPOYHBIX PA0OT (KaK MUChMEHHBIX, TaK U
YCTHBIX ), KOTOpPbIE IPOBOJIATCS HEMOCPEJICTBEHHO B YUeOHOE BpeMs JUIs
OLIEHKU YPOBHS YCBOCHHUs y4eOHOro MaTepHasia

Tekyas
aTTecTalus

Tun ucnsiTanus (MMCbMEHHBIN WM YCTHBIN), KOTOPBIN MO3BOJISET
[TpomexyTouHasi [OLEHUTh YPOBEHb YCBOEHHUS 00yUYaroMMUCS IPEIMETHOTIO Kypca, a

aTTecTanus TaKXe BCEro oobemMa 3HaHWH, YMEHUH, HABBIKOB U CIIOCOOHOCTEN
CaMOCTOATEJIBHOIO €r0 UCIOIb30BaHUA

PyGexnas Paznuunble BUbI pyOeKHBIX (aAMUHUCTPATUBHBIX,
aTTecTanus TMarHOCTHYECKHX ) KOHTPOJIbHBIX padoT (KaK MUCbMEHHBIX, TaK U
(aAMMHHCTPATUBHASL,|yCTHBIX ), KOTOpPBIE POBOJATCA B ydeOHOE BpeMs JJisi OLlEHUBaHUS
JMAarHOCTHYECKas) [(M0O0ro napamerpa yueOHbIX JOCTHKEHUN yUYEeHHUKa

Hrorosas

oI, EID
aTTecTanus

[IpenmerHsbie
OJIMMITHAJTBI,
KOH(EpeHIINH, MonuTtopuHr, mopTdoaro
TBOpPYECKHUE
KOHKYPCHI U T. [I.




TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB u ugposbie
Ne ni/mn pad KoumnuectBo (wngpp )
TeM MPOrpaMMbl o0pa3oBaTe/bHbIe
4yacoB
pecypcsbl
BBenenue B crepeomMeTpuio 10
[Ipsimble U TIIOCKOCTH B 12 TeomeTpus - 10 kiace
IIPOCTPAHCTBE. HapaJIJICHBHOCTB - Poccurickas
MpsAMBIX U IUIOCKOCTEM JICKTPOHHAs IIKOJa
[eprieHAUKYISPHOCTD MPSAMBIX U 12 (resh.edu.ru)
IUIOCKOCTEM http://www.fipi.ru/
VYriel MeXAY OPSIMBIMU U 10 hitp:/Avww.ege.edu.ru/
IJIOCKOCTSIMU
11 https://urok.1c.ru/
MHororpanHuku
https://foxford.ru/
N 9
OOBEMEL MEOTOTPAHHHKOB https://www.yaklass.ru/
[ToBTOpEHUE: ceueHus, 4 https://uchi.ru/
PacCTOSIHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
11 KJIACC
DJIEeKTPOHHBIE
No i/ HanmeHnoBanue pa3aeiioB u Konu4yectBo (uudposbie)
) TeM NMPOrpamMMbl 4yacoB o0pa3oBaTe/IbHbIE
pecypcsl
Tena BpaieHus 12 T'eomerpus - 11 kacc
) 5 - Poccuiickas
OObEmbl Tex AIIEKTPOHHAS MIKOJIa
BexTops! 1 KOOpAMHATHI B 10 (resh.edu.ru)
IIPOCTPAaHCTBE http://www.fipi.ru/
ITosTOpeHue, 0600IIEHN E, 7
. http://www.ege.edu.ru/
CUCTEeMaTH3aIvsl 3HAaHUHA
34 https://urok.1c.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

https://foxford.ru/
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