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[TosicuuTenpHas 3anucka.

111.5.1. IlporpaMMa 1O MaTeMaTHKE Ha YPOBHE CpEAHEro o0mero oOpa3oBaHHS
pazpaborana Ha ocHoBe PI'OC COO c yuéroM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NOPEIbABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCUHCKOTO OOpa30OBaHMUS.
Peanmusanuss mporpaMMbl 1O MaTeMaTHKE  OOECIIEYMBACT  OBJAJCHUE  KIHOYEBBIMH
KOMIIETEHIIUSIMU, COCTaBJISIFOIIMMU OCHOBY Ul CAMOPA3BUTHUSL U HEIPEPBIBHOTO 00Opa3oBaHMI,
LIEJIOCTHOCTh  OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO M II03HABATEIBHOTO PA3BUTUSA JIMYHOCTU
oOyJaronuxcs.

111.5.2. B nmporpamme 1o MareMaTUKe Y4TCHBI UJIEH U TOJ0KEHHUS KOHIICTIIINKA Pa3BUTHS
MaTteMaTHueckoro ooOpasoBaHusi B Poccuiickoit ®exnepauuu. B cOOTBETCTBMM ¢ Ha3BaHUEM
KOHIICTIIUM, MaTeMaTHYeCKoe O0pa3oBaHHE JOJDKHO, B YACTHOCTH, IMPEIOCTABIATH KaXIOMY
oOyyaromemMycss BO3MOXKHOCTh JOCTHKCHHS YPOBHSI MaTEMAaTUYECKUX 3HAHHA, HEOOXOIUMOTO
JUIsl ajbHEHIeN ycrenHo XKu3HU B oOmectBe. FIMEHHO Ha pelleHne 3ToW 3a/1ayd HallejeHa
porpaMma 1o MareMaTHke 6a30BOro ypoBHSI.

111.5.3. MaremMaTuka — OIMOPHBIN MpeAMEeT IS U3YYEHHS] CMEXKHBIX AUCIMILIUH, YTO
Jienaet 6a30Byr0 MaTeMaTHUYECKYIO [TOJIrOTOBKY HEOOXOIUMOH.

111.5.4. TlpakTuueckas MOJIE3HOCTh MaTeMaTHKU o0ycroBieHa HAJIUYUEM
IOPOCTPAHCTBEHHBIX  (POPM, KOJIMYECTBEHHBIX OTHOIIEHUH, HSKOHOMHYECKHUX pPAaCUYETOB;
HEOOXOJMMOCTBIO MAaTEMAaTUYECKUX 3HAHWH B TOHHUMAaHUM NPUHIHIIOB YCTPOWCTBA U
UCTIOJIB30BaHUSI COBPEMEHHOW TEXHHKH, BOCIPHATHSA W HMHTEPIPETALUs Pa3HOOOpa3HOU
COLMAIBHOW, SKOHOMHUYECKOH WHGOpMAINMK; TPAKTHUYECKUX NPUEMOB TE€OMETPUYECKUX
U3MEPEeHUI U NOCTPOCHUH, YTeHUs1 HH(OPMALMHY, IPEJCTABICHHOMN B BUJE TaOIHULl, JUarpaMM U
rpaguKoB.

111.5.5. IlpumeHeHne MaTeMaTHYECKOTO CTHJIA MBIIUICHUS, TMPOSIBISAIOIETOCS B
OTpeNIeNIEHHBIX YMCTBEHHBIX HaBBIKaX, MpUEMaxX M METOJaX MBIIIJICHUs YelIOoBeKa, MpoIeccax
00001IeHNsT M KOHKPETH3allMM, aHaju3a M CHHTEe3a, KJIACCU(PHUKAIUM M CUCTEMaTH3allHH,
abcTparupoBaHus M aHAIOTUN Kak (OPMHPOBAHUN AJITOPUTMHUYECKON KOMITOHEHTHI MBIIUICHUS
M BOCHUTAaHWM YMEHHMH JEHCTBOBAaTh IO 33JaHHBIM  QITOPUTMaM, MO3BOJISIOMICH
COBEPILICHCTBOBAaTh M3BECTHBIE W KOHCTPYHpOBaThb HOBBIE. OOBEKTHI MaTEeMaTHYECKHX
YMO3aKJIIOUeHUH, TpaBWia WX KOHCTPYHMPOBAHHS PACKPHIBAIOT MEXAaHW3M JIOTHYECKUX
HOCTPOCHUH, CLIOCOOCTBYIOT BBIpAOOTKE YMEHHH (POpPMYIHPOBaTh, 0OOCHOBHIBATh U JIOKa3bIBATh
CYXJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUYECKOE MBIIIICHHE.

111.5.6. OOyueHnne MaTeMaTHKe KaK BO3MOXKHOCTb Pa3BUTHS y 0Oydaromuxcs TOYHOM,
panroHaIbHOM M MH()OPMAaTHUBHOM peyH, yMEHUs OTOMpaTh Haubojee MOIXOSIIUE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUUecKHue CpelICcTBa JUIS BBIPAKEHUS CYXKICHHWH W HAIIIIHOTO WX
TIPEJICTaBIICHHUS.

111.5.7. OOmiee 3HAKOMCTBO C METOJIaMH TTO3HAHUS JEHCTBUTEILHOCTH, TPEICTABICHNE
0 MpeIMETe W METOAEC MaTEMAaTHKH, €r0 OTJIMYHS OT METOJIOB €CTECTBEHHBIX U TYMaHHUTAPHBIX
HayK, 00 0COOEHHOCTSAX MPUMEHEHUSI MATEMAaTUKHU JUIs peIlIeHHs] HAyYHBIX U MPUKJIAJHBIX 3a7a4
KaK He0OXOMMBI KOMIIOHEHT O0IIel KyIbTYpBbI.

111.5.8. M3yyenne mMareMaTUKH CHOCOOCTBYET ICTETHYECKOMY BOCHHUTAHHUIO YEIOBEKA,
NOHMMAHMIO  KpacoThl W  U3AIIECTBA MaTeMaTHUECKUX  PACCYKICHUH, BOCHPUATHIO
reoMeTprIecKuX (HopM, YCBOCHHUIO U/IeH CHMMETPHH.

111.5.9. IlpuoputeTHBIMU TIENsIMU 00y4YeHUs1 MateMaTrke B 10—11 kimaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCSL:

(GopMHpOBaHHE  LEHTPAIBHBIX MaTeMaTHYECKUX MOHATHH  (YMCIO, BEJINMYMHA,



reomerpuueckas  ¢urypa, TepeMeHHas, BEPOATHOCTh, (yHKIHUsA), 0OECIEeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00YJaArOIINXCS;

MoJIBe/IeHUE O0YUaIONIUXCS HAa JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEeMATHKU M OKPYXKAIOIIEro MHUpa, MOHMMAaHWE MATEeMATHKU KaK 4YacTH OOIIEH KyIbTyphI
4eJI0BEUECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEeH  oOydaromuxcs,
MO3HABATEJILHON aKTUBHOCTHU, UCCIIEIOBATENICKUX YMEHUM, KPUTUYHOCTH MBIIIICHUS, HHTEpeca
K U3YYEHHUIO MAaTEMaTHKU;

¢dbopMupoBanue GyHKIIMOHATEHOM MaTeMaTHUYeCKONH TPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTEeMATHYECKHUE AaCMEKThl B PEATbHBIX J>KHU3HCHHBIX CHUTYAIUSX M TPH H3YYCHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, GOopMyIHpoBaTh UX Ha
S3bIKE MAaTEMaTHKA MW CO3/1aBaTh MaTEMaTHYECKHE MOJETH, TMPUMEHSITh OCBOCHHBIN
MaTeMaTHYECKUN anmapar TUTST pelieHus MIPAKTUKO-OPHCHTUPOBAHHBIX 3amad,
UHTEPIPETUPOBATH U OLICHUBATDH MOJYYCHHBIE PE3YIIbTATHI.

111.5.10. OcHOBHBIMHU JIMHUSMH cojiepxkaHus matemMaTuku B 10—11 kiraccax sIBISIIOTCS:
«Uucna u BbIUMCIEHUS», «AnreOpa» («Anredpandeckue BBIPDAKEHUA», «YPaBHEHUS U
HepaBeHCTBa»), «Hawama wMartemaTnueckoro ananmuza», «l'eomerpusi» («l'eomeTpuyeckue
burypsl U uX CBOHCTBay, «VI3MepeHHEe TIeOMETpUYECKUX BEJIUYUH»), «BeposTHOCTh U
cratuctukay. CoaepxaTelnbHbIe JIMHUM PA3BUBAIOTCS IMapajliebHO, KaX/as B COOTBETCTBHH C
COOCTBEHHOM JIOTMKOW, OJAHAKO HE HE3aBHUCHUMO OJIHa OT JIPyroi, a B TECHOM KOHTaKTe W
B3auMojiecTBUU. WX 0ObenuHSET JIOrM4ecKkass COCTaBJSIONIAs, TPATULIMOHHO MPHUCYIIas
MaTeMaTHKe W MPOHU3BIBAIONIAS BCE MAaTeMAaTUYECKUE KYpChl U COAepKaTelbHble JIMHUU.
ChopmynupoBannoe B DPI'OC COO TtpeboBaHMe «BIaleHHE METOJAMHU JOKA3aTEelbCTB,
AITOPUTMAMH pPEIIeHUs 3aja4, yMeHHe (OpMyIHUpPOBATh OMpPENeTICHHs, aKCHOMbI H TEOPEMBI,
MPUMEHSTh UX, TIPOBOAUTH JOKA3aTENbHBIE PACCYKICHHUS B XOJI€ PEIICHUS 33/1aW» OTHOCUTCS KO
BCeM Y4eOHBIM Kypcam, a (hopMHpOBaHHE JOTHUECKUX YMEHUHN pacrlpesenseTcs Mo BCeM rojaM
00y4eHus1 Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHuUs.

111.5.11. B cootBerctBuu ¢ @DPI'OC COO wmarematnka SBISETCS O00s3aTEIbHBIM
MpEeMETOM Ha TaHHOM YpoBHE oOpa3zoBanus. [Iporpammoii mo MaTremMaTHKe MpeycMaTpUBaETCs
n3ydeHue ydeOHoro mpeamera «MaremaTukay B paMKax TpEX y4eOHBIX KypCoOB: «Airebpa u
Hayajma MaTeMaTHuecKkoro anammsa», «['‘eomerpus», «BeposSsTHOCTH ¥  CTaTHCTHUKAY.
dopmupoBaHue JOTHYECKHX YMEHHUI OCYIIECTBISETCS Ha MPOTSHKEHUH BCEX JIET OOy4YeHHs Ha
YpOBHE CpefHero o0Imero oopa3oBaHus, a SJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEP)KaHUE BCEX
HA3BAHHBIX BHIIIE yUEOHBIX KYPCOB.

111.5.12. O6miee 4YuCIO YacoB, PEKOMEHIOBAHHBIX JUIS W3ydeHUs marematuku — 340
gacoB: B 10 kmacce — 170 gacoB (5 wacoB B Heaemo), B 11 kmacce — 170 gacoB (5 gacoB B
HEJIEIIO).

111.6. IlnanupyemMbie pe3yibTaThl OCBOSHHsSI TMPOTPaMMBI IO MaTeMaTHKe O0a30BbIH
YPOBEHb Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHusl.

111.6.1. B pe3ynbrate U3ydeHUs MaTeMaTUKU HAa YPOBHE CPEHETO 001Iero oopa3oBaHus
y oOyuarorerocst OynyT cOpMUPOBAHBI CIEYIONINE TUYHOCTHBIC PE3YyIbTATHI:

1) rpax1aHCKOTO BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXIAHCKOW TIO3WUIMKM OOYyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABICHHE O MaTeMaTHMYECKHX OCHOBAX
(YHKITMOHUPOBAHHS PA3NIHBIX CTPYKTYp, SBICHHUH, TMPOIEAYp TpakKIaHCKOTO oO0IecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIbHBIMH HWHCTHUTYTaMH B



COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUCHUEM;

2) MaTpHOTHYECKOTO BOCIIUTAHHMS:

c(OPMHPOBAHHOCTH POCCUNUCKOM IpaXkIaHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLLIOMY H
HACTOAILIEMY POCCUMCKONM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHUSM POCCUMCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEM pPOCCHUHCKOrO Hapoja, CHOpPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAYKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHE
YCTOMUYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE  OTHOIIEHHWE K  MHpYy, BKIIOYas ICTETHUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEHUN, BOCIHPHUUMUYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA,

5) ¢u3uuecKoro BOCIUTAaHUS:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTH4YecKue 3HaHHS B HHTEpecax
310poBOTO M Oe3omacHOro obpas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHITUH M OTIBIXa, PEryisipHas (usmueckas
AKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHWE IPH 3aHATHIX CIOPTHBHO-03I0OPOBHTEIHHOM
JeSITEIIbHOCTBIO;

6) Tpy/I0BOr0 BOCIIUTAHHUS:

TOTOBHOCTb K TPYIy, OCO3HAHUE LIEHHOCTU TPYI0JII00US, HHTEPEC K Pa3IMYHBIM cepam
npohecCHOHANBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BBIOOpP OyAymield mnpodeccud M peannu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
€amM000pa30BaHUIO HA MPOTSKEHNUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELIEHUU
MPAKTUYECKHX 3a7ja4 MaTeMaTU4eCKOIl HalpaBIeHHOCTH;

7) 5KOJOTMYECKOT0 BOCITUTAHHS:

c(OPMUPOBAHHOCTh 3KOJOTMYECKONW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLIUAIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JOKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY>KAIoILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

8) IEHHOCTH HAyYHOTO MO3HAHHUSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKW U OOIIECTBEHHOW MPAKTHUKH, TOHMMAHUE MATEeMaTHYECKOM HAayKH Kak CQepbl
YeJIOBEYECKON NEATEIIbHOCTH, 3TANoB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIIN3ALINU,
OBJIaJICHUE SI3bIKOM MaTeMaTUKH U MaTeMaTHYECKON KyIbTYpPOU KaK CPEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh TPOECKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U
B TpyIIIIE.

111.6.2. B pe3ynbTate U3y4eHUs MaTeMaTUKU HAa YPOBHE CPEHETO 001Iero oopa3oBaHus
y oOy4arorierocs OynyT chopMUpOBaHBI MMO3HABATEIHbHBIE YHUBEPCAIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHUBHBIE YHUBEpCaJIbHBIC YydeOHBIC JCHCTBUSA, PETYJIATHBHBIE YHHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

111.6.2.1. V oGyuaromerocst 0ynyT chopmMupoBaHbl cienyrone 0a30BbI€ JOTHYSCKHE



JIEHCTBUSI KaK YacCTh MTO3HABATEIPHBIX YHUBEPCATBLHBIX YICOHBIX ICHCTBHIA:

BBISIBIIITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAY TMOHATUAMHU, (OPMYTUPOBATH ONPEACICHUS  MOHSATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHA U
CpaBHEHHsI, KPUTEPUH ITPOBOIUMOTO aHATIN3a;

BOCIIPUHMMATh, (OPMYIMPOBATH U NPEOOPa30OBbIBATh CYKACHUA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEYUs B (pakTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, IMpe/ylaraTb KpPUTEPUM JUIS  BBIABICHMS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPIKICHUH (TIPsIMBIE U
OT TPOTUBHOIO), BBICTPaMBATh AapryMEHTALlUI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOJIbI;

BbIOMpaTh cnoco0 pemeHuss y4eOHOW 3anaud (CpaBHUBAaTh HECKOJBKO BAapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

111.6.2.2. Y  oOyuatomerocss  Oyayr  chopmupoBaHel  cieayiomme  0a30BbIe
UCCIIEIOBATEIIbCKUE EHCTBUS KaK YacTh NIO3HABATEIbHBIX YHUBEPCAIBHBIX YI€OHBIX JCHCTBHUIA:

UCTOJNB30BAaTh  BOMPOCHI  KAaK  HWCCIEAOBATEIbCKUI  WMHCTPYMEHT  IO3HAHUS,
(dbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIUE MPOTUBOPEUHE, IPoOIeMy, YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJIUTh CAMOCTOSITENIPHO — CIJIAHWPOBAHHBIA AKCIEPUMEHT, HCCIIEAOBAaHUE I10
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SIBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENTFHO (pOpMyITMPOBaTH OOOOIIEHNS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFOICHNS!, UCCIIEIOBAHMSI, OIEHUBAThH JIOCTOBEPHOCTH MOJIyY€HHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKXKE BBIABUTATH PEATIOIIOKEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

111.6.2.3. YV obyuatomierocss OynyT copMHpOBaHbl yMeHUsi paboTaTh ¢ MHpOpMaLueit
KaK 4acTh MIO3HABATEJIbHBIX YHUBEPCAIBHBIX YU€OHbBIX JCHCTBUI:

BBISIBJIAT Ae(PULINTHI HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HAa BOIPOC U IS
peIIeHHS 3a/1a9H;

BEIOMpaTh MHGOpPMAIMIO W3 HWCTOYHHKOB PA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO pa3IUYHBIX BUAOB U (opMm
NPEICTaBIICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMalMIO, TPEACTaBIATh €€ B  pa3IMuyHbIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTH MHGOpPMAIMM MO CaMOCTOSATENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

111.6.2.4. Y oOyuatonierocss OynyT CGOPMHPOBAHBI yMEHHUS OOMICHHWS KaK 4YacTb
KOMMYHHKATHBHBIX YHUBEPCATBHBIX YUEOHBIX IEHCTBHIA:

BOCIIPHHUMATH ¥ (DOPMYIUPOBATh CYKIACHHS B COOTBETCTBHH C YCIOBUSMH H IEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX



TEKCTaX, JaBaTh MOSICHEHHWS 10 XOAy pEIICHHS 3a/add, KOMMEHTHUPOBATH ITONYyYEHHBIH
pe3yJIbTar;

B X0JIe 00CYX/IEHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoil 3a1a4uM, BBICKA3bIBAaTh WJCH, HAllEJICHHBIC HAa MOWMCK PELICHHS, COMOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popMe POpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHNUS;

NPEACTAaBIATh PE3yJAbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, MCCIEAOBaHUSA, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C Yy4ETOM 33/7a4  NpPE3CHTANH |
0COOCHHOCTEH ayUTOPHH.

111.6.2.5. Y obyuatomierocs OyayT cOpMHUPOBAaHbI YMEHHUS CAMOOPTaHU3AIUH KaK YacTh
PETYJISTUBHBIX YHUBEPCAIbHBIX yUYEOHBIX IEHCTBHIA:

COCTABIIATh IUIAH, AITOPUTM pEIIEHUs 3a7adyd, BBIOMpATh CIOCO0 PEUICHHS C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOI HH(pOpMAIIHH.

111.6.2.6. Y oOyuaromerocsi 6yayr copMHUpOBaHbl YMEHHS CAaMOKOHTPOJIS KaK 4YacTb
PETYIATUBHBIX YHHUBEPCAIbHBIX YUCOHBIX JCHCTBHIA:

BJIAJICTh HABBIKAMU ITO3HABATEILHON peIEKCHN KaK OCO3HAHHS COBEPIIAEMbIX AEHCTBUI
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIANETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U Pe3yabTaTa PEUICHNsI MaTeMaTHUECKOW 3a/1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NMpPH PEIICHUH 3a7add, BHOCHUTH
KOPPEKTHBBI B JCITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJibTara eI M YCIOBUSM, OOBSICHATH IPHYUHEI
JOCTMDKEHUSI MM HEJOCTHXKEHHsI pe3ysbTaTOB JESTEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

111.6.2.7. Y obyuatomierocs 6yayT copMupOBaHbl YMEHUSI COBMECTHOM NEATEILHOCTH:

MMOHUMATh W HMCIIOB30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIMBHUIYaIbHON pabOTHI MpH
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAeysTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMOBBIX (Gopmax paboTel (00CykaeHus, 0OMEH MHEHM, «MO3TOBbIE
HITYpPMbI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOEr0 BKJaja B OOIIMH NPOIYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

111.6.3. IlpeameTHBIE pe3yIbTAThl OCBOCHUS NMPOTPAaMMBI 10 MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus MPEIACTABIICHEI 110 TO1aM 00y4YeHHS B paMKax
OTJENFHBIX YY€OHBIX KYPCOB B COOTBETCTBYIOIINX pa3zesiax MporpaMMBbI IO MaTeMaTHKE.

111.8. denepanbHas paboyas nporpamma yueOHOro Kypca «I'eomeTpusi».

111.8.1. TlosicHuTeNbHAS 3aMKCKA.

111.8.1.1. BaxHocTh y4eOHOTO Kypca TeOMETpUU Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl OOYyCJIOBJEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlPEIMETHBIX U MPEIMETHBIX
pe3ybTaToB OOyUYEHHs] TE€OMETPHH B HANPABICHUH JIMYHOCTHOTO PAa3BUTHS OOYyYaroIIUXCS,
dbopmupoBaHUs QYHKIIMOHATEHOW MaTeMaTHYECKOW TPAMOTHOCTH, M3YYEHUS NPYTUX y4eOHBIX
TUCIHTUTHH. Pa3BuTHe y 0OydYarommuxcsi TpaBHIBHBIX MPEACTABICHHA O CYOTHOCTH U
MPOMCXOXKACHUU T€OMETPUYCCKUX aOCTPaKIHid, COOTHOIICHWH pPEaJbHOr0 M HICAITBHOTO,



XapakTepe OTPaKEHHUSI MATEMATUYECKOW HAyKOW SBJICHUW W MPOIECCOB PEATbHOTO MUpPa, MECTE
TeOMETPHUH B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOACTHPOBAHUS B HAYYHOM ITO3HAHUH U B
MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PECHUS OOYYAIONIMXCS, a TaKkKe
Ka4eCTB MBIIIICHHSI, HEOOXOAUMBIX JUISl aJjalTallii B COBPEMEHHOM OOIIEeCTBE.

111.8.1.2. TeomeTpust sIBISETCS OJHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CPETHETO
oOmiero o0pa3oBaHus, TaKk Kak oOOecrneyuBaeT BO3MOXXKHOCTh M3yYEHHUS Kak JUCIMILTUH
€CTECTBEHHO-HAYyYHON HAIpPaBIE€HHOCTHU, TaK U TYMaHUTAPHOU.

111.8.1.3. Jloruvyeckoe MbIuieHHe, (GopMupyeMoe NpH HM3YYCHHUH OO0YYJaIONUMHUCS
MOHSITUMHBIX OCHOB T€OMETPUU U TMOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKICHUI B XOJe
pelIeHHsT TEOMETPHYECKMX  3aj]ad, YMEHHE BBIOBUTATh M  ONPOBEPraTh  TUIOTE3BI
HETOCPEACTBEHHO UCIONB3YIOTCS TPH PELICHUH 33/a4 eCTECTBEHHO-HAYyYHOTO LHMKIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

111.8.1.4. OpueHnTarus 4elloBEeKa B MPOCTPAHCTBE — YCIOBHE €0 COLMAIBLHOTO OBITHS,
dbopMa OTpakeHHs] OKPYKAIOLIEro MHpPA, YCJIOBHUE YCIEIIHOTO TIO3HAHMS M AaKTHUBHOTO
npeoOpazoBanusa  jAelcTBUTENbHOCTH.  OmnepupoBaHHEe  MPOCTPAHCTBEHHBIMH  0Opa3zaMu
o0beANHSIeT pa3Hble BHABI Y4eOHOW M TPYIAOBOM [EATENbHOCTH, SBISETCS OJHUM U3
npoecCHOHANBbHO BAXHBIX KadyecTB, IMOITOMY akTyalbHa 3agada (HOpPMUPOBAHHS Y
00y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHHUS —
CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKOW EATETBHOCTH IO MHOTHM
HaIpaBJICHUSIM.

111.8.1.5. llenp ocBoeHusi mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha 06a3o0BOM
ypoBHE 00y4YeHUsI — 001Ie00pa30BaTeIbHOE U OOIMIEKYIbTYPHOE Pa3BUTUE OO0YYAIOMIMXCS Yepe3
ofOecriedueHre  BO3MOXKHOCTH  MPHOOPETEHHsS M MHCIOJB30BAHMSI  CHUCTEMATHYECKHX
TEOMETPUUECKUX 3HAHUN W JEHCTBUH, crenu(UYHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO
NPOJOHKEHHUsT O00pa3oBaHMsI MO  CHENHATBbHOCTSAM, HE CBA3aHHBIM C  MPUKIAIHBIM
UCIIOJIb30BAaHUEM F€OMETPHUH.

111.8.1.6. [IpuoputeTHEIME ~ 3a7a4aMd  OCBOCHHS yueOHoro kypca «['‘eomeTpum»
Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIFOTCA:

dbopMHpOBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOH KYyJIbTYphl H
OCO3HaAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

dbopMupOBaHHE TPEACTaBICHHS O MHOTOTPAaHHMKAaX W Telax BpalleHUus Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJETSX, MO3BOJISIFOIIMX OMUCHIBATh U U3Y4aTh Pa3HbIC SBICHUS
OKPY’KaIOIIEro MUPA;

dbopMUpOBaHHE YMEHHUS pacro3HaBaTh Ha uepTeX)axX, MOJENISIX U B PEATbHOM MHpPE
MHOTOTPAaHHHKH U TeJla BpaIlleHMs,

OBNIAJICHUE METOJAaMH  peIIeHUs 3aJad Ha IOCTPOCHHS Ha  H300paKeHUSX
MIPOCTPAHCTBEHHBIX (QUTYD;

(dbopMHpOBaHHE yMEHHUSI OIEPHPOBATH OCHOBHBIMH TOHSATHSIMH O MHOTOTPAHHUKAX H
TeJax BpalleHUs U KX OCHOBHBIMH CBOHCTBAMU;

OBJIaJICHHE alTOPUTMAMH PEIICHHs] OCHOBHBIX THIOB 3a1ay, (OPMHUPOBAHHUE YMEHUS
IPOBOJIUTH HECIIOKHBIE JI0KA3aTENIbHBIE PACCYXJECHUS B XOJE€ PEIICHHUs CTEPEOMETPHUECKUX
3a/1a4 U 3a/1a4 ¢ MPAKTHUYECKUM COJICPKAHUEM;

pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOydaromuxcs,
MO03HABATENBHOW aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS;

dbopmupoBanre (QYHKIIMOHAILHOW TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS T'E€OMETPUUECKUX TOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B



peabHbIX JKU3HEHHBIX CUTYalUsIX U MPHU U3YHYEHUH APYTHX Y4eOHBIX MPEIAMETOB, MPOSBICHUSA
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIMPOBATHh MX Ha S3bIKE T€OMETPUU M CO37aBaTh
reOMETPUYECKUE MOJETH, MPUMEHSATh OCBOCHHBI T€OMETPUYECKHH ammapaTr Uil pelIeHHS
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH M OIICHUBATH IMOJIyUYCHHBIC PE3YIbTATHI.
111.8.1.7. OTnuuuTeNnbHOM OCOOCHHOCTBIO TPOTPaMMBbl IO TEOMETPHUU  SBISETCA
BKJIIOYEHHE B KypC CTEpPEOMETpPHM B Hayalle €ro M3y4eHMs 3ajiady, pellaeMbIX Ha YpPOBHE
UHTYUTUBHOTO NO3HAHUS, U ONpeAETIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYIHUPYET
POTEKaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K AaJbHEHIIEMY U3YUECHHUIO IIPEMETA.
111.8.1.8. IIpenmoureHue OTAAETCS HATIISTHO-KOHCTPYKTUBHOMY METOAY OOydYEHUS, TO
€CTb TEOpPETHYECKHE 3HAHHMS HMMEIOT B CBOCH OCHOBE HEMOCPEACTBEHHOE OTHOIIECHHE K
IPEIMETHO-TIPAKTUYECKON JEATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
o0yJaromuxcst B Kypce CTEpEOMETPUH TPOBOAMTCS 3a CYET pEIICHUs 3a1ad Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O00pa3oB M 33Jad Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU OOpa3aMu.
Co3znanue ob6pasza NpOBOJUTCS C MCIIOJIIB30BAaHUEM HArjsIHOCTH, a OIIEpUpOBaHUE 00pa3oM — B
YCIOBHSAX OTBJIEYEHUS OT HArJISIIHOCTH, MBICICHHOTO U3MEHEHUS €0 UCXOJIHOTO COJCPKAHUS.

111.8.1.9. OcHOBHBIMHU cO/iepKaTEIbHBIMU JHMHUAMU YueOHOro kypca «l'eomerpus» B
10-11 xnaccax siBisrorcsi: «MHOTOTpaHHUKWY, «[IpsiMbIe U TIIOCKOCTH B IpocTpaHcTBey, «Tena
BpalleHusn», «BEKTOpsl U KOOpAMHATEI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensieTcsi 1Mo COAEp)KaTeNIbHBIM JIMHUSAM M 10 ToAaM OOY4YeHHsT Ha YPOBHE CpPEIHETO
o01ero o6pa3oBaHusI.

111.8.1.10. Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3ylbTaTaM
OCBOCHHMS NPOTPaMMBbI 110 T€OMETPHH, paclpe/leEHHBIM 110 To/1aM 00yueHUsl, CTPYKTYpUPOBaHO
TakKuM  00pa3oM, 4YTOObI OBJIAJEHHE TE€OMETPHUUECKUMH TMOHATUAMH M  HaBBIKAMHU
OCYILECTBIISUIOCh ~ MOCIEA0BAaTEIbHO M MOCTYNATeNbHO, C  COOJIIOJCHMEM MpHUHIMIIA
IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCh B OOLIYI0 CHUCTEMY I'€OMETPHUYECKUX
MIPEACTABICHUIN O0YJarOMUXCsl, pacIupssi U yriiyoussisi €€, oOpa3ysl MPOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

111.8.1.11. OOGmiee 4YMcIO YacoB, PEKOMEHIOBAHHBIX IS M3YYCHHS Y4eOHOTO Kypca
«[eomerpus» — 102 gaca: B 10 xiracce — 68 gacoB (2 waca B Henenro), B 11 ximacce — 34 vaca (1
gac B HEJIEIIO).

111.8.2. Conepxanue oOyuenus B 10 kiacce.

111.8.2.1. [IpsimMble U TIIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE TIOHSATHS CTePEOMETpHH. ToUKa, Mpsimasi, IUIOCKOCTh, TPOoCcTpaHcTBO. [ToHsATHE
00 aKCHOMaTHYECKOM TIOCTPOCHHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMHOe pacronokeHne MpsIMBIX B MTPOCTPAHCTBE: MEePECEKAOIINECs, MapauieIbHbIe U
CKpeIIMBaroIuecs: mnpsMble. [lapauleTbHOCTh TPSAMBIX W IUIOCKOCTEH B TPOCTPAHCTBE:
napajjielibHble MpsMble B MPOCTPAHCTBE, MApaJUIETbHOCTh TPEX MPSAMBIX, MapaIeIbHOCTD
OpSAMOM M TUIOCKOCTH. YTJIBI C COHANpaBICHHBIMH CTOPOHAMM, YroJd MEXAy MNpsSMBIMH B
npocTtpaHcTBe.  [lapayuienbHOCTh  IUIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH,  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiiume npocTpaHCcTBEHHbIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapauiesenumes, IOCTPOSHHE CeUeHHI.

[leprieHAUKYIAPHOCTh TPSAMOM ¥ TUIOCKOCTH: TEPHEHIWKYISPHBIE TIpsSMBIE B
NPOCTPAHCTBE, NPSMBIE TMapaUleIbHblE W TEPIEHAUKYISAPHBIE K TUIOCKOCTH, TPH3HAK
NEePNEHAUKYJISIPHOCTA TOPSIMOM M IIJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEeHAUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrojl MEXIy MPsIMON U IUIOCKOCTBIO, ABYTPaHHBIM Yrou,



JVHENWHBIA Yrosl ABYrpaHHOro yria. IleprneHaukynsp M HakJIOHHBIE: PAacCTOSHUE OT TOYKH 0
IUIOCKOCTH, PAaCcCTOSHUE OT MpsIMOM [0 TUIOCKOCTH, NPOEKIMS (UTYphl Ha IUIOCKOCTb.
[TeprieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK MEPIEHAUKYIISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

111.8.2.2. MHOTOrpaHHUKH.

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHUKA, BBIIYKIbIE U
HEBBINTYKJIbIE MHOI'OT'PaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrospHas npusma, rpaHu
U OCHOBAaHMsI MPU3MBI, IIPsIMasi U HAKJIOHHAs IPU3MbI, OOKOBasl M TOJIHAs IOBEPXHOCTh IPU3MBI.
[Tapannenenunen, npsMOYroJibHbBIN Mapaienenunex U ero coiicrea. Ilupamuna: N-yronbHas
nupamMuia, TPaHU W OCHOBaHHME MNUPaMUIbI, OOKOBas W TMOJHAs MOBEPXHOCTh IHPAMHIIBL,
NpaBWiIbHAA M yCeu€HHas MNUpaMuAa. OJEMEHThl NpU3Mbl M THUpamMuiabl. [IlpaBuiibHBIC
MHOTOTPAaHHHUKH: TIOHSATHE MPAaBUIBLHOIO MHOTOIpaHHMKA, MpaBHJIbHAS NMpH3Ma M MpaBHIIbHASL
NUpaMKJia, IpaBUIIbHASL TPEYTOJIbHAS MUPAMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O NPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp, HoJeKa’aAp U ukocadap. CeueHHs HpU3MBI U
NUPaMUJIBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOUKH, NMPSIMOM, IIOCKOCTH.
DJeMeHThl CUMMETPUU B MMpaMUJiax, MapajuleenuIeaax, IpaBUIbHbIX MHOIOIpaHHHUKAX.

Brruuciienue 1eMeHTOB MHOTOTPaHHHUKOB: p&Opa, muaronainu, yrisl. [Inomans 60koBoi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O
OOKOBOI MOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IPaBWIbHON NHUpamMuAbl, T€OpeMa O IUIomaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O06BEM nupamMusl, IPU3MBI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIYy IUIOINAASIMHU ITOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

111.8.3. Coneprxanue oOyuenus B 11 kiacce.

111.8.3.1. Tena BpatieHusl.

HunuHapuyeckass MOBEPXHOCTh, 00pa3yloIIMe IWIMHIPUYECKOH IOBEPXHOCTH, OCh
LWIMHpUYECKol rmoBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromias u
0Cb, IJIOIa/1b OOKOBOM U MOJTHON MOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYEeCcKoW moBepxHocTH. KoOHyc: ocHOBaHMe M BeplIMHa, oOpasyromias U OCb, IUIONIA/Ib
OOKOBOW W MOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA, OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa n map: meHTp, paauyc, AUAMETp, IUIOLA[b MOBEpXHOCTU cdepbl. B3anmuoe
pacrnosoxeHue cepsl U IIIOCKOCTH, KacaTeabHasl INIOCKOCTh K cepe, miomaasb chepsl.

N306paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka numuHApa 1 KOoHyca.

KoMOuHamu Ten BpallleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONHCAHHBIN OKOJIO
cdepsl, cepa, BIUcCaHHasi B MHOTOI'PaHHUK, WM TEJIO BpALLEHUS.

[Tonstne 006 o0béme. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
OpSAMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. O0béM mmmHApa, KoHyca. OO0BEM
1apa v Iiomaab chepsbl.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOLICHHS MEXIYy IUIOIAASIMHU IMOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

Ceuenust 1mwiuMHApa (mapauieIbHO M TMEPHEHAUKYISIPHO OCH), CEYeHHUs KOHyca
(mapaienbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUeHUs I1apa.

111.8.3.2. BekTophl 1 KOOPAUHATHI B TIPOCTPAHCTRBE.



Bektop Ha mmockocth u B mpocTpaHcTBe. ClokeHHE UM BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnmoxeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBuiio napamuienenunena. Pemenue 3agad, cBsI3aHHBIX ¢ MIPUMEHEHMEM NPABUI ACUCTBUM C
BekTOopamu. IIpsMoyronpHas cucrtema KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiiine 3amayn B KOOpJAMHATax. Yrosi MexAy BekTopamu. CKaJasipHOE MPOU3BEIICHUE
BEKTOPOB. BbIuncieHue yriioB Mexay MNPSMBIMH U IUIOCKOCTSMHU. KoopInHaTHO-BEKTOPHBIN
METO/] IPU PELICHUU TeOMETPUUECKHX 3a]1aU.

111.8.4. IInanupyemblie TpEAMETHBIC PE3YJbTaThl OCBOCHMs (emepanbHOl paboueit
nporpaMmel yuebHoro kypca «I'eomerpusi» Ha 0a30BOM YpPOBHE Ha YpOBHE CpPEIHEro OOILIEro
o0pa3oBaHMsl OpPUEHTHUPOBAaHbl HA JIOCTH)KEHHUE YpPOBHS MaTeMaTHYE€CKOH TI'PaMOTHOCTH,
HE00XOUMOTr0 JIJIsl YCIIEIIHOTO PEeUIeHMs 3ajad B pealbHON KU3HU U CO3JIaHUE YCIOBUM IS UX
OOLIEKYJIBTYPHOIO PAa3BUTHSIL.

111.8.4.1. [IpenmeTHpie  pe3yibTaThl MO  OTACIBHBIM TeMaM y4eOHOTro Kypca
«"eomerpusi». K koniy 10 kiacca o0yyarouiuiicss Hay4uTcs:

OTIepUPOBATH MOHATUAMU: TOUKA, IPSIMasi, TIIOCKOCTb;

MIPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX MPH PEIICHUH T'€OMETPHUIECKIX
3ajady;

ONEpUpPOBaTh MOHATHUSIMU: MAPAICIBHOCTh M MEPHEHAUKYISPHOCTh MPSAMBIX U
IJIOCKOCTEH;

KJ1accu(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX M TNIOCKOCTEH B TIPOCTPAHCTRBE;

ONEpUpPOBaTh NOHATHUSAMU: [BYTPaHHBIA yroJl, TpaHU JBYI'PAHHOro Yyrija, pedpo
JIBYTPAHHOTO yTJia, JMHEHHBIN Yroji IBYTpaHHOTO yTiia, TpajycHasl Mepa JABYIPaHHOTO YIIia;

OTIEpUPOBATH TOHATUSMU: MHOTOTPAHHUK, BBIMYKJIbIH U HEBBIMYKIIBII MHOTOIPAaHHUK,
3JIEMEHTBhI MHOTOTPaHHUKA, TPaBUIIbHBIII MHOTOIPAaHHUK;

pacrno3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (MHpaMuia, MpU3Ma, MPSIMOYTOIbHBIHA
napasuienenunesn, Kyo);

KJIacCU(PUIIUPOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS Ui  KJIacCH(UKAIIIN
(BBIMMYKJIBIE W HEBBIMYKJIble MHOTOTPAHHUKH, TPaBUJIIbHBIE MHOTOTPAHHUKH, TMpSAMbBIE U
HAKJIOHHBIE IPU3MBI, TapaljiesIeuIeabl);

OTIepUPOBATh MOHATUSMU: CEKYIas MJIOCKOCTh, CEYEHNE MHOIOI'PaHHUKOB;

OOBSICHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIOb3Ys METOJ CIIE/IOB;

CTPOUTH CEYEHUS] MHOTOIPAaHHMKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IIOCKUE
YepTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

pemars 3aJaud Ha HaxXOXJACHHE TeOMETPUUECKUX BEIMYMH T0 oOpaslaMm HWiIu
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU 0 TUIOCKOCTH, MEXK/1Y CKPELIUBAIOIIUMUCS MPSIMbIMHU;

pemath 3aJaud Ha HAXOXJACHHE TeOMETPUYECKMX BEIMYMH 10 oOpasuaM WiIH
aaropuT™MaM, NPUMEHSsE W3BECTHBIE AHAIMTHUUYECKHUE METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTE€MaTUYeCKUX 3a/lady Ha BBIUMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY
IPSIMOM U TIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIYUCTIATH OOBEMBI U TUIOMIAIA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MMUpPaMKia) ¢
npuMeHeHHeM (GOopMyJl, BBIYUCIATH COOTHOLIEHUS MEXIy IUIOMIaASMH IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB;

ONEpPUPOBATh MOHATUSIMH: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH, LICHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;



M3BJIEKATh, IPEOOPA30BHIBATE U MHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSATh TeOMeTpUdYeckre (aKTbl AN pPELICHHs CTEpPeOMETPUYECKHX —3ajad,
IPEIOIaraloIuX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
opme;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHbIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUYECKHUX 3a/1a4;

IOPUBOJIUTH IPHUMEPHl MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW B TPHPOAEC M IKU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE;

NPUMEHATH TMOJIyYCHHBIC 3HAHMSA HA TPAKTHKE: aHAJIM3UPOBATh peajbHbIC CUTYallud H
OPUMEHATh  M3YYCHHBIE TOHATHUS B  TPOIECCe IOMCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITHpPOBAHHONW MPOOIEMBbI, MOAEIHPOBATH pPEATbHBIE CUTYyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUYECKHUX TOHSTHH U TEOpEM,
ammapara anreOpbl, peraTh NPaKTUYECKUE 3a/1a4H, CBA3aHHbBIE C HAXOXKJICHHEM IeOMETPHYECKUX
BEJINYMH.

111.8.4.2. IIlpenmeTHBIe  pe3ylbTaThl 1O OTIEIBHBIM TeMaM y4dyeOHOro Kypca
«["eometpusi». K konmy 11 kimacca o0ydaronmiicss HAy4UTCS:

OIIEPUPOBATH TIOHSTHSIMH: HWIAHAPUIECKast MIOBEPXHOCTH, oOpasyromue
[IMHAPUYECKON MOBEPXHOCTH, IIHIIMH/IP, KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHUYECKOH
MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEpXHOCTh;

pacro3HaBarh Teja BpanieHus (UIHHIP, KOHYC, chepa u map);

OOBSCHSTH CIIOCOOBI MOTYYSHHS TEJI BPAILICHNUS;

KJIaCCU(HUIMPOBATH B3aHMHOE PACIIONOKEHUE CPEPHI U MIIOCKOCTH;

OIEepPUPOBATH MOHATHSMU: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CEIMEHTa,
IIapOBOI1 CJI0HM, OCHOBAaHHE LIIAPOBOT'0 CJIO0S, BBICOTA IIAPOBOTO CJI0S, IAPOBON CEKTOD;

BBIUUCIIATH 00BEMBI M IUIOLIAAN TMOBEPXHOCTEH TeN BpallleHHs, T€OMETPUUYECKUX Tel C
npuMeHeHueM Gpopmyi;

OTIEpPUPOBAThH TOHITUSMHU: MHOTOTPAHHUK, BIMCAHHBIH B cepy U ONMHCAHHBIA OKOJIO
cdepsl, cepa, BiMcaHHAss B MHOTOTPaHHUK HITH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIICHUSI MEXY IUIOMAIsIMH MOBEPXHOCTEH W 00BEMaMM TOJTOOHBIX
TeI;

n300pakaTh M3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTBIX YepPTEKHBIX
UHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) MJIOCKHUE YEPTEXKH U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (PUTYD: BUI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BpaIICHUS;

W3BIIEKaTh, HHTEPIPETHPOBATH M MPEOOPA30BBIBATh HH(OPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMEeTPUYECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

OTIEpPHUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBINOJIHATE JEMCTBUS CIO0KEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpA
Ha YUCI0, OOBICHATH, KAKUMH CBOMCTBaMHU OHU 00J1a/1a10T;

MPUMEHSTH NPABUJIO MapajliesIenUNe 1a;

ONEpPUPOBATH MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YroJl MEXIYy BEKTOpPaMH, CKaIspHOE
MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIC BEKTOPHI;

HAXOJUTh CYMMY BEKTOPOB M NIPOM3BEACHNE BEKTOPA HA YKCIIO, YTOJI MEX]Ty BEKTOPAMH,
CKaJIIPHOE TIPON3BEACHHUE, PACKIIAIBIBATH BEKTOP I10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;



3aaaBaTh IJIOCKOCTh YPAaBHCHUEM B ,I[eKapTOBOI\/'I CUCTEME KOOPpAMUHAT,

NPUMEHSATh TeOMETpUYeckre (aKTbl AN pELICHHs CTEPeOMETPUYECKHX —3ajad,

HpeI[HOJIaFaIOH_II/IX HCCKOJIBKO IIIaroB peH_IeHI/ISI, €CJIn yCJIOBI/ISI HpI/IMeHeHI/ISI 3a1aHbl B ﬂBHOﬁ
opme;

peuaTtb HpOCTCfIH.IHG reoOMCTPHUICCKUC 3ala4r Ha IPUMCHCHUC BCKTOPHO-KOOPAUHATHOT'O
METO0/1a;

pfiiath 3aJadd Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOILIEHNU U HAXO0XICHUEC
TCOMETPHUICCKUX BCIWYHH I10 06pa3uaM HIIKW aJilropuT™MaM, IpUMEHAA W3BECTHBIC METOAbI IIPU
PEIICHUHN CTAHAAPTHBIX MAaTEMATUYCCKUX 3a1a4;

IIPUMEHATH INPOCTEHIINE NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTCMBI IIPU PCHICHUH CTCPCOMETPUUCCKUX 3a4aY;

IIPUBOJUTh INPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U JKU3HU,
pacro3HaBaTh IPOSIBIICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE;

IPUMCHATH IOJYUCHHBIC 3HAHHA HA IPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTyallUM U
IMPUMCHATDb HU3YUCHHBIC IIOHATUSA B Imponecce IIOUCKa PCUICHUA MaTeMaTnu4YCcCKu
Cq)OpMYHHpOBaHHOﬁ HpO6J'IeMBI, MOZCIIMPOBATb PCAJIBHBIC CHTyallUM HaA SA3BIKC TI'€OMCTPUH,
HCCIICAO0BATL ITOCTPOCHHBLIC MOACIN C HCIIOJIB30BAHUCM I'COMCTPHYCCKUX OOHATUH U TCOPEM,

arrmapara anre6pm, pelmaTh MPAKTUYCCKUC 3a1a4H, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPHUICCKUX

BCJIMYHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos
Ne HaunmeHnoBanue
n/ pa3esioB H TeM Bcer Kourposs, Mpakruec DJleKTpoHHbIe (LM (poBbIE)
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padoThI padoThI
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CTEPEOMETPHIO https://m.edsoo0.ru/7f419d08
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IJIOCKOCTH B https://m.edso0.ru/7f419d08
5 IIPOCTPAHCTBE. 12 1
[TapannensHOCTH
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Vsl Mexay bubnuoreka [IOK
4 PSMBIMH U 10 1 https://m.edsoo0.ru/7f419d08
IUIOCKOCTSIMU
bu6mmoreka [JOK
> Muororparit 1 1 https://m.edsoo.ru/7f419d08
6 OO0BEMBI 9 1 bu6mmoreka [IOK
MHOTOTPaHHHKOB https://m.edsoo0.ru/7f419d08
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[ToBTOpEHME: bubmuoreka [IOK
CCUCHHSI, PACCTOSHUS 4 1 https://m.edsoo.ru/7f419d08
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