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. IOSICHUTEJIBHAS 3AIIUCKA

IIporpamma nust 10-11 kaaccos
Hacrosias pabouast nporpamMma o reomerpuu B 10 kitacce npegHazHaueHa:

J JUISL pealii3aliid OCHOBHBIX 00pa30BaTelIbHBIX IPOrpaMM CpeHero ooIero oopazoBaHus,

J JUTSL peasii3aliy aJanTUPOBAHHBIX OCHOBHBIX 0oOpa3oBaTenbHbIX MporpamMm (AOOII) npu
MOJIyYeHUU  OOpa30BaHUS  COOTBETCTBYIOILETO  ypPOBHS  OOyYalOUUMHUCS C  OTPaHHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbs B ciyyasix, eciu BapuanT AOOII nmo pesynabTataM U CpOKaM €€ OCBOCHUS
COOTBETCTBYeT (bemepalibHBIM  TOCYJapCTBEHHBIM  oOpa3oBarenbHbiM  craHgapram (PI'OC) wu
COIMOCTaBUMO C pe3yJbTaTaMH W CPOKAMU OCBOCHHS OOYYAFOIIUMHUCS, HE UMEIONINMH OTPAaHUYCHHIA T10
BO3MO>KHOCTSIM 3/10POBBSI.

Hacrosimas pabGouas mnporpamMma chopMHpOBaHa B COOTBETCTBUM € TpeOOBaHUAMH,
YTBEPKACHHBIMU:
- DepnepanbHbIM 3aKkoHOM OT 29 nekabps 2012 1. Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
Oenepauyn» (B pen. denepanbHbix 3akoHOB 0T 17.02.2021 Ne 10-®3, ot 24.03.2021_Ne 51-D3, or
05.04.2021 Ne 85-@D3, ot 20.04.2021 Ne 95-®3, ot 30.04.2021 No 114-D3, ot 11.06.2021 Ne 170-D3, ot
02.07.2021 No 310-@3, ot 02.07.2021 Ne 351-D3);
- ®enepanbHbiii 3akoH OT 29 nmekabps 2010 r. Ne 436-®3 «O 3ammre aereid or uHpoOpMaIuu,
IPUYMHSIOLIEH Bpell UX 3/10pOBbIO U pa3BUTHIO» (B pel. PenepanbHbix 3akoHOB 0T 01.05.2019 Ne 93-D3,
o1 01.07.2021 Ne264-D3);
Pacniopskenue IlpaButensctBa Poccuiickoit @enepanuu ot 29 mas 2015 r. Ne 996-p «Crparerus
pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 rogay;
-IIpuka3 MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 17 mas 2012 r. Ne413 «O6
YTBEPXKJICHUU (peAepaIbHOTO TOCYAAPCTBEHHOr0 00pa30BaTENbHOTO CTaHJIApTa CpEeAHEro ooIero
oOpa3zoBanus» (B pen. [IpukazoB Munobpnayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578,
or 29.06.2017 Ne 613, or 11.12.2020 Ne 712); mpukazom MuHuctepcTBa o0Opa3oBaHHs M HayKu
Poccuiickoit @eneparu or 17 mas 2012 r. Ne 413 «O6 yTBepA€HHMM U BBEIECHUU B JEiCTBHE
(benepasbHOro rocyAapcTBEHHOI0 00pa30BaTEeNbHOrO CTaHAapTa CpeAHero oomero o0pa3oBaHus» (B pe.
[IpukazoB MunoOpuayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613).
-[Iucekmo MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit ®eneparuu ot 11 mapra 2016 r. Ne BK-
452/07 «O BBegenun PI'OC OB3»;
- IIpuxa3z MunucrepctBa npocsemienuss Poccuiickoit @enepaunn ot 22 mapta 2021 r. Ne 115 «O6
yrBepxaeHuH [lopsiika opraHu3aluy U OCYLIECTBIIEHUST 00pa30BaTENbHON NEATEIbHOCTH 110 OCHOBHBIM
0011e00pa30BaTeIbHBIM IpOrpaMMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HadyalbHOTO OOIIEro, OCHOBHOTO
00111er0 U CpeHero o0IIero 00pa3oBaHMUs»;
- IlocranoBnenuem I'maBHoro I'ocynapctBeHHOro canurapHoro Bpada Poccuiickoit ®enepanuu «O06
yrBepkaennu Caunllun 2.4.2.2821-10 «CaHuTapHO-3UAEMUOIOTHYECKHE TPeOOBaHUS K YCIOBUSIM H
opraHuzaiui oOyueHHs B 00IIe00pa3oBaTeNbHBIX yupexaeHusx» ot 29.12.2010 Ne 189,
(3apeructpupoBano B Muntocte Poccuiickoit @eneparuu 03.03.2011 Ne19993);
- CaHuTapHO-3MUIEMUOJIOTHYECKUMU ITpaBuiiaMu U HopMaTtuBamu CanlluH 2.4.2.2821-10 «CanurapHo-
SMHUIEMHOJIOTHYECKHEe TpeOOBaHUS K YCIOBHUAM W OpraHU3alMM oOydeHHUs B 00Ieo0pa3oBaTeNbHBIX
YUPEXKIEHUAX», yTBepKAcHHbIMU IlocraHoBieHneMm InaBHoro canurapHoro Bpauda Poccuiickoi
®enepanyu ot 29.12.10.Ne 189;
- [Ipuka3z MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadpst 2010 r. Ne 1897
«O06 yTBepxkaeHUHU (eaepalbHOTO TOCYTIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIETO
oOpazoBanus» (B pen. [Ipukazos Munobpuayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577,
ot 11.12.2020 Ne 712);
- Ilpukaz MunuctepcrBa mnpocenienus Poccuiickoit ®@enepauuu ot 22 mapra 2021 r. Ne 115 «O6
yrBepxkaeHun [lopsiika opraHM3aluy U OCYLIECTBIEHUS 00pa30BaTeNIbHOM JIEATENbHOCTH 110 OCHOBHBIM
0011e00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa3oBaTeIbHBIM IPOrpaMMaM HayaJIbHOTO OOIIEro, OCHOBHOTO
00111ero u cpeHero ooIIero 00pa3oBaHMUs»;
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- Pacnopsbxenme IlpaButenscrBa Poccmiickoit  ®enepamm ot 24.12.2013  Ne22506-p«O6
yTBepkaeHnr KoHIenuu pa3BuTus MaTeMaTiuieckoro oopazoBanus B Poccuiickoit denepanumy;

- [lucemo MunucrepcTBa npocsenienus: Poccuiickoit @enepaunu ot 23 oktsaops 2019 r. Ne Bb-47/04
«O0 ucnoap30BaHUU pabOYUX TeTpaiei»;

- Ilpukazom MunucrepcrBa npocseuienust Poccuiickoit ®enepaunu ot 20 mass 2020 r. Ne 254 «O6
yTBepkKAeHUH (eAepalbHOro MepevHss y4eOHHMKOB, JONYIIEHHBIX K HCHOJIb30BAaHUIO MPU pealn3aluu
UMEIOIIMX TOCYAAPCTBEHHYIO aKKpPEAUTAIMIO OOpa30BaTeNbHBIX MNPOTpaMM Ha4dalbHOTO OOIIEro,
OCHOBHOTO  o0miero, cpeaHero oO0mero o0pa3oBaHMUsS  OpPTraHU3ALUSIMH,  OCYHIECTBIISIOIIUMU
00pa3oBaresibHYIO JeATeNbHOCThY (B pell. [IpukazoB Munnpocsemienus Poccuu ot 23.12.2020 Ne 766);

- YcraBoM MyHUIIMIIATBHOTO Ka3eHHOro 001eo0pa3oBaTenbHOro yupexaenus «KapbsiMkapckas
cpenusis o0ueo0pa3oBaTenbHas KO,

- OcHOBHON 00pa3oBaTeinpbHONW TpOrpaMMoil cpemaHero oOmero ooOpa3oBaHus MyHHIUITATBEHOTO
Ka3eHHOTo 001meo0pa3oBaTenbHOr0  yupexaeHus «KapbiMkapckas cpenHss o01eo0pasoBarenbHast
IKOJIa»;

- -YyeOHBIM  IUIAaHOM  CpPEIHETO obumiero  oOpasoBaHusi ~ MyHUIIMDAIBHOIO  Ka3€HHOIO
o01eobpazoBatenbHOrO yupexaeHus «Kapeimkapcekas cpennss ooieoOpazoBarenbHas mkoja» Ha 2021-
2022 yueOHbIH TO;

- -Ilomoxxenuem o pa60qel71 mporpamme y‘le6HHX npeaMeToB, KypCcoB MYHI/ILII/IHaJ'ILHOFO Ka3€HHOI'O
O6H.I€O6p330BaTeHBHOFO YUPCIKACHUA ((KapBIMKapCKaH CPCIaHAA 06H_[606pa30BaTeJ'ILHaH HIKOJJa».

OO0uasi xapakTepuCTHKA y4eOHOI0 MpeaMeTa

[Tpu m3ydyeHuu Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOAOJIKAIOTCS U IONIYYalOT Pa3BUTHE
conepxkarenbHass nuHUS: «['eomerpusi». B pamkax yka3zaHHOW coaepKaTeIbHOM JTHUHHUH PEIIaloTCS
CIIEYIOIINE 3aJaUU:

U3YYCHHUE CBOKMCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHHUE YMEHHUS MPUMCHSITH ITOTYYCHHBIC
3HAHUS [Tl PEIICHHSI TPAKTHYECKHX 3a/1a4.

Hesan

W3ydyeHne maTeMaTWKH B CTapiiedl mkoje Ha 0a30BOM YpPOBHE HAIPaBICHO HA JOCTHIKCHHE
CIEAYIOLIUX LETIEH:

e (QopMupoBaHHe mpeACTABIEHHMIi O MaTeMaTHKEe KaK YHHMBEPCAJIBHOM SI3BIKE HAYKH, CPEICTBE
MOJICITMPOBAHMS SIBIICHHUIA U TIPOLIECCOB, 00 UJESIX M METO]aX MaTeMaTHKH;

¢ pa3BUTHe JIOTUYECKOTO MBIIIIEHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS, aIrOPUTMHUYECKOMN
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIUMOM JJisi OOy4eHUs B BBICIICH IIKOJIE MO
COOTBETCTBYIOIICH CHEIUATBHOCTH, B OyayIIei mpodeccuoHaaIbHOM AeSITEIbHOCTH;

e OBJIaJIeHHe MaTeMATHYeCKUMHU 3HAHUSAMH U YMEHUSIMU, HEOOXOIMMBIMH B TTOBCEIHEBHOM KHU3HU,
JUTSL U3yYEeHHS IIKOJIbHBIX €CTeCTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM YPOBHE, JJIs MONy4YEHUs
00pa3zoBaHus B 00JIaCTAX, HE TPEOYIOMMX YIryOJIeHHON MaTeMaTHYECKON TTOATOTOBKY;

® BOCNHTAHME CPEJCTBAMH MATEMATHKHU KYJIbTYPbl JTUYHOCTH: OTHOLICHHS] K MaTeMaTHUKE KaK 4acTH
00IIeYeTOBEYECKOW KYJIBTYPhl: 3HAKOMCTBO C HWCTOPHEW pa3BHTHS MAaTEMAaTHUKH, SBOJIOLUCH
MaTeMaTHYECKUX HJIeH, TOHUMaHUs 3HAYMMOCTH MaTeMaTHUKH JIsl OOIIECTBEHHOTO Mporpecca.

MecTto npeamera B 0a3uCHOM Y4eOHOM ILIaHe

Pabouast mporpaMma KOHKpPETHU3UPYET COIepKaHue MPEIMETHBIX TeM 00pa30BaTeIbHOTO CTaHAapPTa
U 1a€T pacupelielieHne yueOHBIX 4acoB 110 pa3jienaM Kypca.

B nanHoil paboueii nporpamme Ha uzydeHue reomerpun B 10 kmacce orBogutcst 70 4 (2 yaca B
HEJIEIIO).

OO0mey4yeOHbIe YMEHHSI, HABBIKH U CIIOCOOBI 1eATeJbHOCTH
B xonme ocBoeHus coiepKaHUS TE€OMETPUUYECKOro 00pa3oBaHMs ydalllUecsl OBJAJEBaIOT
pa3HOO00pa3HBIMU CIIOCOOAMU IEATEIIBHOCTH, IPHOOPETAIOT U COBEPUIEHCTBYIOT OIIBIT:



MOCTPOCHUA U HCCIICAOBAHUA MAaTEMaTHYCCKUX MO,Z[GJICI;'I AJI OIMUCAaHUA W PCIICHHUA IMMPUKIAOHBIX
3aaad, 3aga4 u3 CMCXKHBIX JUCIHIIINH,

BBITIOJTHCHUSI M CAMOCTOSITEIIbHOTO COCTaBJICHUS aJITOPUTMUUYECKHUX MPEANUCAHUN U WHCTPYKITUH
Ha MaTeMaTU4YeCKOM MaTepuaje; BBIIOJIHEHHUS PAacyeTOB MPAKTUYECKOr0 XapaKTepa; HCIOJIb30BaHUS
MaTeMaTHYECKUX (DOPMYIT U CaMOCTOSITEIIBHOTO COCTaBIICHUs (OPMYT HA OCHOBE OOOOIICHHS YaCTHBIX
CJIy4aeB U IKCIIEPUMEHTA,;

CaMOCTOSITENIbHOW paboOThl C MCTOYHMKaMU uHGpOpMaMK, 0000LIeHHS U CUCTEMaTH3aluu
MOJTYYeHHOW MH(POPMAIIMH, UHTETPUPOBAHUSI €€ B IMYHBIN OIIBIT;

MIPOBEICHUS JOKA3aTeIbHBIX PACCYKJICHHUM, JIOTUYECKOr0 OOOCHOBAHHS BBIBOJOB, Pa3IMUCHUS
JIOKa3aHHBIX W HEIOKAa3aHHBIX YTBEPXKIACHUH, apryMEHTHPOBAHHBIX M AMOIIMOHAIBHO YOEIUTEIbHBIX
CY)XJICHUM;

CaMOCTOSITEIbHOW M KOJUIGKTUBHOM JEATEIbHOCTH, BKIIOUYCHHUSI CBOMX PE3YJbTAaTOB B PE3YJIbTATHI
pa6OTI)I prHHI)I, COOTHCCCHUC CBOCI0O MHCHHA C MHCHUCM I[pyrI/IX yT-IaCTHI/IKOB y‘IC6HOFO KOJIJICKTHUBA U
MHCHHUECM aBTOpI/ITeTHI)IX NUCTOYHHUKOB.

TpeGoBanune K ypOBHIO NOATOTOBKH y4alIUXCs
B pe3synbrare uzydyeHusi MaTeMaTUKH Ha 0a30BOM YPOBHE YUEHUK JIOJDKEH
3HATH/TIOHUMATD

. 3HAYCHHE MaTeMaTHYEeCKON HayKW I PEIICHHUsS 3a]lad, BO3HUKAIOUIUX B TCOPUU U IPAKTHUKE;
HIUPOTY U B TO K€ BPEMs OIPaHUYCHHOCTh MPUMEHEHHS MaTeMaTHMYECKUX METOJOB K aHAU3y U
MCCIICIOBAaHMIO MTPOLIECCOB U SBIICHHUI B IPUPOJE U OOIIECTBE;

o 3HAYCHHE TPAKTUKA M BOIPOCOB, BO3ZHUKAIOIIMX B CaMOH MareMaTtwke Ui (opMUpOBaHUS H
Pa3BUTHS MaTEMAaTUYECKOW HayKU; UCTOPUIO BOSHUKHOBEHUS U PA3BUTHUSI TEOMETPUH;

o YHHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKH MaTeMaTHUYECKUX PaCCyKICHHUH, UX MPUMEHUMOCTh BO
BCEX 00JIaCTSAX YEITOBEUCCKOM JICSITCITLHOCTH.
yMETh

o pacro3HaBaTh Ha 4YepTekaxX M MOJENAX IMPOCTPAHCTBEHHBbIE (OPMBI; COOTHOCHUTH TpPEXMEpHBIE
00BEKTHI C UX ONMUCAHUSIMH, H300paKEHUSIMU,

o ONUCHIBaTh B3aMMHOE PACHOJIOKEHUE MPAMBIX M IIOCKOCTEH B MPOCTPAHCTBE, ApTyMEHTHUPOBATH
CBOM CYXKJIEHUS 00 3TOM PacroIOKCHUH;

o AHATM3UPOBATH B MPOCTEUIITUX CIyYasiX B3aHMHOE PACIOIOKeHHe 00BEKTOB B MPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOJIHSITH YEPTEXKH 1O YCIOBUSIM 33]1a4;

o CTPOUTH MPOCTEUIITNE CeUEHUS KyOa, MPU3Mbl, MTUPAMUIBL;

o pemiaTh IJIAHUMETPUYECKME ¢ TPOCTEUINE CTEPEOMETPUUYECKHE 3a/ladyd  Ha HaXOXKICHHUE
TEOMETPUUECKUX BEIMYUH ([JTHH, YTIIOB, TUIOMIaIeH);

o HCIIOJIH30BATh MPH PEIIEHNH CTEPEOMETPUUYECKUX 3a]1a4 TUIAHUMETPUUECKHE (PaKThl U METO/IbI;

o MPOBOJIUTH JJOKA3aTeNIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;
UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MIPAKTUYECKON JEATeIHbHOCTH U TTOBCEIHEBHOM
JKH3HU JJIS:

o ucciaeoBaHus (MOACIUPOBAHUSA) HECIOKHBIX MPAKTUYCCKUX CHUTyalluid HAa OCHOBE H3yYEHHBIX
dbopMyI U CBOUCTB (uUryp;

o BBIYHCIICHHS TUIOMIAJEH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MPU PEHICHUU MPAKTHUYECKUX

3alla4d, UCIIOJIb3YA ITpHU HCO6XOI[I/IMOCTI/I CIIPpaBOYHHUKU U BBIYUCIIUTCIBHBIC YCTpOﬁCTBa.

I11.Ilnanupyemble pe3yibTaThl H3YyYeHHs IPOrPaMMBbI

Pe3ynbrarel 00y4ueHust mpecTaBieHbl B TpeOoBaHUAX K YPOBHIO MOJTOTOBKU M 33/1al0T CUCTEMY
UTOTOBBIX PE3YJIbTaTOB OOYy4YEHHS, KOTOPHIX JOJDKHBI JIOCTHTaTh BCE BBIMYCKHUKH, U3ydaBIIUE KypC
MaTeMaTUKH 10 0a30BOMY YPOBHIO, U JIOCTH)KEHHE KOTOPBIX SIBJISIETCS 00s3aTENbHBIM YCIOBHUEM



MOJIOKUTEIPHOM aTTeCTallMM yYe€HHWKA 3a KypC CpemHe (MOJaHOM) IKOJbl. OTH TpeOoBaHUS
CTPYKTYpPUPOBaHbl [0 TpPEeM  KOMIIOHEHTaM: <«3HATh/TIOHUMAThb», «YMETb»,  «HCIIOJIb30BaTh
nproOpeTeHHbBIC 3HAHUS M YMCHHUS B TIPAKTUYECKOM JIEITEITLHOCTH U TIOBCEAHEBHOM KU3HI.

B pe3ynbraTe u3yueHus MaTeMaTUKU Ha 6a30BOM YpOBHE B CTapllie MIKOJIE YIYCHHUK JAO0KEH

3HATH/IOHUMATh:

3HAYCHUE MATEMAaTHYECCKOM HAyKH Ul PEIICHHsS 3aJad, BO3HUKAIOIMIMX B TEOPHUU M IIPAKTHKE,
IIUPOTY W OrPAaHUYCHHOCTh HPHUMEHCHHMS MaTEMaTHYECKHX METOIO0B K aHalu3y W HCCIIeI0BaHUIO
IIPOIIECCOB M SIBJICHUM B IIPUPOJIC U OOIIECTBE;
3HAYCHUE NPAKTHKH M BOIPOCOB, BO3HHMKAIOIIUX B CaMOW MaTeMaTuke, IS (OPMHPOBAHHUS H
Pa3BUTHS MAaTEeMaTHYCCKOU HAYKH;
WJeH PACIIUPCHHS YHUCIOBBIX MHOXKECTB KaK CIOC00a IOCTPOCHHS HOBOI'O MaTEMaTHYECKOIO
armapara Jjis pelIeHHs IPaKTHYeCKHUX 3a7a4 M BHYTPECHHUX 3a/a4 MAaTCMAaTHKH,
3HAYCHUE WJICH, METOJIOB U PE3yJbTAaTOB aireOpbl 1 MaTEeMaTHYCCKOr0 aHaau3a IS MOCTPOCHHS
MOJEJICH peabHBIX IIPOLIECCOB U CUTYALIHH;
BO3MOXXHOCTH T€OMETPHUECKOI0 s3bIKAa KaK CPEACTBA OIMUCAHMS CBONCTB PeajbHBIX IPEAMETOB U
MX B3aHMHOTI'O PaCIOJIOKECHHUS;
YHUBEpPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTeMaTUYSCKUX PACCYKIACHUM, UX IPHUMEHUMOCTh B
Pa3IMYHBIX 00JIACTSAX YEIIOBEUECCKOM JIEATCIIbHOCTH;
paznuurie TpeOOBaHWM, NPEIbIBIIEMBIX K JI0Ka3aTeIbCTBAaM B MaTEeMaTHKE, €CTECTBCHHBIX,
COIMAIIbHO-KOHOMUYECKUX M TYMaHHTapPHBIX HayKaX, Ha IIPAKTHKE;
pOJIb aKCUOMATHMKH B MaTEMATHKE, BO3MOXXHOCTb IIOCTPOCHHS MAaTEMaTUYECKUX TEOpUM Ha
aKCHOMATHYECKON OCHOBE; 3HAYCHHE aKCHOMATHUKH JIJIs IPYTUX 00JIacTell 3HAHUS M JIJIs IPAKTUKH;
BEPOSTHOCTHBIN XapaKTep pPa3IuyHbBIX IPOLECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUpa.
YMerTh:
COOTHOCHUTH IIJIOCKHE TIeOMETpUYECKHE (UTYphl U TPEXMEPHBIC OOBEKThI C HUX OIHMCAHUSIMH,
YepTeKaMM, H300paKCHUSIMH; Pa3INUaTh M aHAJIU3HPOBATh B3aUMHOE PACIIONOXKEHUE PUTyp;
I[ToMrpMO yKa3aHHBIX B JAaHHOM pa3jelic 3HaHUK, B TPEOOBaHMS K YPOBHIO IIOATOTOBKHU
BKJTFOYAIOTCS TaK)Ke 3HAHUS, HEOOXOMMBIC JUIsl OCBOCHHUS MIEPEUNCIICHHBIX HUKE YMCHHM:
n300pakaTh reoMeTprIecKue (GUTYPBI U TeJla, BBIMOIHATh YEPTEK MO YCIOBHUIO 3a1a4H;
peniaTh TeOMETPUYECKUE 3aJlaud, OINMUPasICh Ha HM3Y4YCHHBIE CBOMCTBA IUIAHUMETPUUYECKHUX H
CTEPEOMETPUYECKUX (UTYp W  OTHONIEHWH MEXAYy HHUMH, TPUMEHSA ainreOpandeckKuil U
TPUTOHOMETPUUYECKHUH arapar;
MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKIACHUS MPU PEIICHUHN 3aJ]a4, JOKa3bIBaThb OCHOBHBIE TEOPEMBI
Kypca;
BBIYHCIIATh JTUHEHHBIC AJIEMEHTHI M YIJbl B TPOCTPAHCTBEHHBIX KOH(MHTyparusax, oObeMbl H
TIJIOMIA U TTIOBEPXHOCTEH POCTPAHCTBEHHBIX TEJT M MX MPOCTEHIINX KOMOWHAITUI;
MIPUMEHSTh KOOPJIMHATHO-BEKTOPHBIA METOT JIJIsl BBIYMCIICHUS] OTHOIIIEHUH, pACCTOSTHUM U YTJIOB;
Hcnonp30BaTh TPHOOPETCHHBIC 3HAHMS W YMEHHS B TPAKTUYECKOH JICATEIILHOCTH H
MIOBCETHEBHOM KU3HHU JIA:
uccaeaoBaHus (MOJCIUPOBAHUS) HECIOXKHBIX IPAKTHUYECKHX CHTYallMd Ha OCHOBE W3YYCHHBIX
(hopMy U CBOMCTB QUTYP;
BBIYKCIICHHSI JITMH, TUIONIAJIeH U 00BEMOB PEalIbHBIX OOBEKTOB MPHU PEIICHWM MPAKTHUYESCKUX 3aj1ad,
UCIIOJIB3YS TPU HEOOXOIUMOCTH CIIPABOYHUKHU M BRIYUCIUTEIHHBIC YCTPOUCTBA.

TpeGoBaHus K NUCbMEHHBIM M KOHTPOJILHBIM pPadoTamM 00y4yaruuxcs

OHeHKa IMUCbMCHHBIX W KOHTPOJIBHBIX pa60T O6yanOHII/IXCSI M0 MAar€MaTUKEC OCYHICCTBJIACTCA
COTJIaCHO HOpMaM OLCHKH 3HaHPII>'I, YMeHI/Iﬁ 1 HaBBIKOB 06yqafom1/1xcx 10O MaTE€MaTHKCE.

IV.COAEP) KAHUE KYPCA TEOMETPUHU B 10-11 KIIACCAX

10 k1ace
IHoBTopenue (124.) pasgea Ilnanumerpuu
Axcuomsbl crepeomerpui (3 4). IIpenmer crepeomerpun. Akcuomsl crepeomerpun. Hekotopeie

CJIICACTBHA U3 aKCHOM.



OcHoénasi yenb — TO3HAKOMUTh OOYYalOLIUXCSl C COAEPKAHUEM Kypca CTEpEOMETpHUHU, C
OCHOBHBIMM NOHSTHUSIMU M aKCHOMaMH, IPUHATHIMU B IaHHOM KYpPCE, BBIBECTU IEPBbIE CIEICTBUS U3
aKCUOM, JaTh MPEJICTaBIEHHE O TEOMETPUYECKHX TelaX M MX IOBEPXHOCTIX, 00 H300pakeHHH

MIPOCTPAHCTBEHHBIX (DUTYpP HA YepTexke, O MPUKIATHOM 3HAYCHUH T€OMETPHH.

W3ydeHue crepeoMeTpuM IOJDKHO Oa3HpoOBaThCsl HA COYETAHMM HATJISIAHOCTH U JIOTHMYECKOM
ctporocti. Omnopa Ha HarjasAHOCTh — HEMPEMEHHOE YCJIOBUE YCIICIIHOTO YCBOEHUSI MaTepuasa, u B
CBS3M C JTUM HYXHO YAETUTh OOJbIIOE BHHUMAaHUE MPABHIBHOMY H300pPaKEHUIO HA UepTeke
POCTPAHCTBEHHBIX Guryp. OJHaKO HAIIAIHOCTh JOJKHA OBITH MPOHU3aHA CTPOroil morukoi. Kypc
CTEpPEOMETPUHU MPEIbSIBISCT B 3TOM OTHOIIEHHWU Oojee BBbICOKHE TpeboBaHMs K oOywaroummumcs. B
OTIIMYME OT Kypca IUIAHUMETPHUH 37IECh yXKE C caMoro Hayasa (OpMyIHPYIOTCS aKCHOMBI O B3aUMHOM
pacroIOKEHUN TOYEK, MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE, M Jlajee H3Y4YCHHE CBOWCTB
B3aMMHOT'O PACIOJIOKEHUS MPSAMBIX U TIOCKOCTEH MPOXOAUT HA OCHOBE ITHX aKCHMOM. TeM caMbIM
3aJaeTcsl BBICOKMH ypPOBEHb CTPOTOCTH B JIOTHYECKHX PACCYXKIEHHUSAX, KOTOPBIH JIOJKEH

BBIACPIKUBATHCA HA IIPOTAKCHHUU BCCTO KypcCa.

I[MapanieabHOCTH NPAMBIX U MJI0cKOCTeH (164)
[TapamnensHOCTh MPSMBIX, OPSIMOM U IUIOCKOCTH. B3amMHOE pacmonoXeHHe ABYX MPSMBIX B
MpPOCTpaHCTBE. YTron MexAy AByMs mpsMbimu. llapamnensHocts miiockocted. Terpasap u

napajuieacumnes,.

Ocnosnas yenv — chopMupoBaTh NPEACTABICHUS YYAIIHUXCS O BO3MOXKHBIX CIIydasiX B3aWMHOIO
pacroJIo’)KEeHUsl JBYX IMpPSAMBIX B IPOCTPAHCTBE (MPSIMbIE MEPECEKAIOTCs, IMPSMblE NapauIeIbHBL,
OpsSMbIe CKPEIMBAIOTCS), IPSIMOM M MIOCKOCTH (TpsMast JIGKUT B IUIOCKOCTH, MpsAMasi M MIIOCKOCTb
NEepECeKaroTCsl, MpsAMas U TUNIOCKOCTh MapajlieibHbl), U3y4YUTh CBOMCTBA U MPU3HAKU MapajIeIbHOCTH
IPSAMBIX U MJIOCKOCTEM.

Oco0eHHOCTh JTaHHOTO Kypca COCTOUT B TOM, UTO Y€ B IIEPBOM IJIaBE BBOJSATCS B PaCCMOTPEHUE
TETPa’Jp U NapajuleJICNUIE] U YCTAaHABIMBAIOTCA HEKOTOPBIE UX CBOMCTBA. DTO JAaeT BO3MOKHOCTh
0TpabaThIBaTh NMOHSTHS MapPAJJICIIBHOCTH MPAMBIX U IJIOCKOCTEH (a B clieAyrolled IjlaBe Takxke U
HOHATHUS MEPHEHIUKYIIPHOCTU NPSIMBIX U IJIOCKOCTEN) Ha 3THX JABYX BUJIOB MHOTOTPaHHUKOB, YTO, B
CBOIO OYEpe]b, CO3/1aeT OINpeAeNeHHbIH 3anen K riaBe «MHororpaHHUKW». OTAENbHBIM MYyHKT
MIOCBSIIEH MOCTPOEHUIO HAa YEPTEKE CEUECHUN TeTpad]pa U MapajljiesIeNuIeaa, 4To MPeACTaBIsAETC
BaXHBIM KaK JJIsl pEeILIeHUs] TEOMETPUUYECKUX 3ajad, TaK 1, BOOOIIE, /111 pa3BUTHUS MPOCTPAHCTBEHHBIX
IIPEJICTaBICHUN yJalIuXxcs.

B pamkax 3ToM TEMBI ydaliuecs 3HaKOMATCS TaKKe C MapajuIeIbHBIM IIPOCKTUPOBAHUEM U €TO
CBOMCTBaMM, UCIOJIb3YEMBIMHU MTPH U300pa’KEHUHU TPOCTPAHCTBEHHBIX (QUTYp HA UEPTEKE.

KOHTpOJ’IBHaH pa60Ta Ne 1 o teme: «HapaHJ'IeJ'ILHOCTL MPSAMBIX U ILIOCKOCTEM»

KonTponbnas padota Ne 2 o reme: «[lapannenbHOCTh IIOCKOCTEM»

IepneHaAnKyJIsIpHOCTH NPSAMBIX U MI0cKOcTel (17 41.)
[lepneHqUKYISIpPHOCTD OPSIMOM M IIIIOCKOCTH. [lepneHauKynsp M HaKJIOHHBIE. YTOJI MEXIy

IPSIMOM M INIOCKOCTBIO. [IByrpanssiii yroi. [lepreHInKyasspHOCTh TNIOCKOCTEN.



Ocno6nas yenb — BBECTH IOHATHSI NEPHEHIUKYISIPHOCTH NPSIMBIX U IUIOCKOCTEH, HU3YyYUTh
IIPU3HAKN MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, JBYX INIOCKOCTEH, BBECTU OCHOBHBIE
METPUUYECKUE TIOHATUSA: PACCTOSHUE OT TOUYKU JO IIOCKOCTH, PACCTOSHUE MEX]Y MapajljeIbHbIMU
IUIOCKOCTSIMH,  MEXAY  INapauleJbHbIMM  INPSAMOM M IUIOCKOCTBIO,  PAacCTOSHHE  MEXIY
CKpEIMBAIOIIMMHUCA TPAMBIMH, YroJl MEXKIy HpsIMOH M IUIOCKOCTBIO, YIOJI MEXIy JBYMS
IUIOCKOCTSIMU, U3yYUTh CBOWCTBA IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIECA.

[TousTue NEPHNCHAUKYIIPHOCTH W OCHOBAaHHBIC HAa HEM MCTPHUYCCKHUEC IMOHATHA (paCCTOHHI/IH,
yI‘.HBI) CYHICCTBCHHO PAaCHIUPAIOT KJIACC CTCPCOMCTPUYCCKHUX 3aAdad, IOABJIAIOTCA MHOI'O 3aJjad Ha
BBIYHUCIICHUEC, HIMPOKO UCIIOJB3YOIINX U3BECTHLIC (baKTI)I U3 INIAaHUMCTPHH.

Kontponbnas padota Ne 3 o teme: «llepreHaAnKyIIpHOCTD MPSIMBIX U MIIOCKOCTEH»

Mmuororpannuku (14 u)

[Tonsitue Muororpannuka. [lpusma. [Mupamuna. [lpaBunbHbIe MHOTOTPAaHHUKH.

Ocnoenas yenb — MO3HAKOMUTH 00YYAIOIIMXCSl ¢ OCHOBHBIMU BUJAaMH MHOTOTPAaHHHUKOB (TIpU3Ma,
nupaMua, YCEUYeHHas mupamunaa), ¢ ¢opMmynoi Oinepa A BBIMYKIBIX MHOTOTPAHHUKOB, C

IMpaBUJIbHBIMU MHOT'OI'PAHHUKAMHA U 3JICMCHTAMU UX CUMMCTPHHU.

C nByMsl BUJJaMHU MHOTOTPAHHHUKOB — TETPa’ApoOM U NapajuIeICHUNe oM — O0yJarouiecs yxe
3HAaKOMbI. Tenepp OSTH NPEACTABICHHUS PACHIMPSAOTCA. MHOIOTpaHHUK OIpEnensercs Kak
IIOBEPXHOCTh, COCTABJICHHAsI U3 MHOTOYTOJIbHUKOB M OIPAaHMYMBAIONIAS HEKOTOPOE I€OMETPHUECKOE
Teno (ero TOXE HAa3bIBAlOT MHOIOTPAHHUKOM). B CBA3M € 3TUM yTOYHSETCS caMO IIOHATHE
FEOMETPUUYECKOT0 Tela, JJIs YEero BBOJUTCS €IIE psJl HOBBIX MOHSATHN (IpaHUYHAs TOYKa (PUTYpBI,
BHYTPEHHSI TOYKa M T. 1.). YCBOEGHHE HMX HE SIBISETCS 00s3aTeNbHBIM JJIs BCEX OOy4arouuxcs,

MO’KHO OI'PaHUYUTHCS HAIJISIHBIMU NIPEACTABIECHUSMU O MHOTOTPaHHUKAX.
KonrtponsHas padora Ne4 o reme «MHOTOTpaHHUKH»
IMoBTOpeHue kypca reomerpun ( 8 1)
Wrorosas konTposibHas padbota Ne 5
11 knacc
BexTopsl B npocTpancTse (7 4)

Bexkropsl B ipoctpancTBe. Moayne BekTopa. PaBeHCcTBO BeKTOpOB. C0KE€HHE M BBIYMTAHHE BEKTOPOB.
YMHoxeHue BekTopa Ha uyucio. KomsmneapHsie BekTOphl. KommanapHbie BeKTOpbl. Pasnoxkenne
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopam. lIpaBmio mapamienenunena. PasnoxeHnue BekTopa IO
TPEM HEKOMIIJIAHAPHBIM BEKTOPAM.

Meroa koopauHat B npocrpancrse (15 4)

[IpsmoyronbpHas cucrteMa KOOPJAWHAT B IPOCTpaHCTBE. JleKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
KoopaunaTsl Touku U KoopauHaThl BeKTopa. CBsi3b MEXIy KOOpPAWHATaMU BEKTOPOB M KOOpIMHATAMU



touek. [Ipocreiimme 3agaun B KoopauHatax. Gopmyiia pacCTOSHHUS MEXKIY ABYMs TOYKAMHU. Y paBHEHHUE
miockocT. Dopmysa pacCTOSHUS OT TOUKH /10 TIOCKOCTH.

VYron mexnay Bekropamu. CKalsipHOE NPOU3BEICHUE BEKTOPOB. BhIunCIICHNE yIIIOB MEXAY NPSIMBIMU U
miockocTsmu. IlonsaTre 0 cuMmmeTpun B pocTpaHcTBe. LleHTpanbHas, oceBas U 3epKajlbHasi CHMMETPUH.
[TapamiensHb1i nepenoc. IIpumepsl CHMMETpUI B OKPYKAIOIIEM MUDE.

KoHntpoinbnas padora Nelmo teme "MeToa KOOpAMHAT B IPOCTPAHCTBE»

Huaunap, konyc, map (16 1)

Tena u moBepxHoctu BpaweHus. Hmwmnap. dopmyna miomanu NoBepxXHOCTH wHuiauHapa. Konyc.
dopmyna TUIOMIANM TOBEPXHOCTH KOHyca. YceueHHbIH KoHyc. OCHOBaHUs, BBICOTa, OOKOBas
IIOBEPXHOCTH, 0Opa3zymomias, pazseprka. OceBble CEUCHUs U CEUCHUs, TapauIeIbHbIC OCHOBAHUIO.

Cdepa, map u ux ceueHus. YpaBHeHue cdepsl. B3ammHoe pacmonoxeHue cepbl U IUIOCKOCTH.
KacarenbHast I10CKOCTb K cdepe.

Kontponbnas padota Ne 2 o teme "Llununap, konyc, map"

Oo0bembl Teu (16 1)

[Tonsarue 06 o6veme Tena. OTHOMEHHE 00BEMOB MTOAOOHBIX TEIl.

®opmynbsl o0bemMa KyOa M HPSIMOYTOJIBHOTO Mapajljiesienuieaa, MpU3Mbl, LWIMHIApa. Bpluucnenue
00BEMOB TEJI C MOMOIUIBIO OMNpeAeICHHOro uHTerpana. O0beM HakJIOHHON mpu3Mmbl. Dopmyna oObeMa
nupaMuiel 1 Konyca. @opmyiia oobema mapa. O0beM apoBOro CErMeHTa, MapoBOro CJI0s U I1apoBOIo
cexTopa. @opmyna miomanu cgepsl.

KonTponbnas pabota Ne 3 mo reme «O0BEMBI TEI»

HroroBoe nopropenue kypca reomerpuu 10-11 kiaaccos (14 4)

Axkcuomel crepeomerpun. IlapamiensHocTs npsimbix. [lapannenbHOCTs NpSAMOM M IUIOCKOCTH.
CkpemBaromuecs npsmsle. [lapamiensHocTs mockoctel. IleprneHauKyIspHOCTb NPSAMOM U IUIOCKOCTH.
TeopemMa 0 Tpex NEpHEHAUKYJIAPAX. YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYrpaHHBIM yrou.
[IepneHAUKYISAPHOCTD MIIOCKOCTENM. MHOrOrpaHHUKM: MapajulesenuIe], npusMa, nupamuaa. [lnomann
uxX mnoBepxHocTel. Bektopsl B mpoctpaHcTBe. [leficTBus Han Bekropamu. CKalspHOE IMPOU3BEIECHUE
BEeKTOpOB. llunuHap, KoHyc, map W Ijowmwaau ux mnoBepxHocTed. OObembl Ten. KomOuHanuum c
BIIMCAHHBIMU U OIMCAaHHBIMU chepamu

V. KajiennapHo-reMaTtudeckoe mJiaHupoBanue (MpuJiokeHue)

VI. MaTepua/JibHOT0 TeEXHHYECKOro o0ecrnevyeHnsi 00pa3oBaTeIbHOr0 NMpoiecca:

YueOHO-MeTONMYECKAs JIUTEpATypa:

[Iporpammel obmeoOpa3oBarenbHbIX  yupexxkaenuid. [eomerpusi. 10-11 xmaccer /coct. T. A.
Bypmuctposa — M. IIpocsemnienue, 2017 - 127c.
Yuebuuk: ['eomerpus,10- 11./JI.C. Aranacsia, B.®. byry3os, C.b. Kanomues, JI.C. Kucenés, D.T.

[Mo3usik./ M. Tlpocsemenue, 2018r.

Nzyuenue reomerpun, 10- 11./ C.M. Caaksan, B.®. byry3os./M. I[Ipocsemenue, 2009r.
Junaxktuueckue MaTepuaisl o reomerpun 1uist 11kmacca/ b. I'. 3uB. — 7-e u3za.- M. : [IpocBemienue,
2018.

OOGyuaromue u nmpoBepounsie 3aganus. ['eomerpus. 10 knacc (Terpaas) / Anemuna T. H. — M. :
WuTennekrt- entp






