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HHOACHHUTEJIBHASA 3AIITMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUM B HAINPABICHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH W MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIHHOT0, XapaKTepe OTPAKECHUS
MaTEMATUUYECKOW HAYKOU SIBJIEHUH U MPOLIECCOB PEAJIbHOT0 MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)K€ KAa4yeCTB MBIIUICHUS, HEOOXOAMMBIX /I aJanTallud B COBPEMEHHOM
0011IeCTBE.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HANPaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MPHU PEIICHUU 3a]a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHAIBHOTO ObITHs, (opma
OTPaXKEHUSI OKPYKAIOUIETO0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEIUHSIET Pa3HbIE BUJIbI YUEOHOM U TPYI0BOU AESATEILHOCTH, SIBISETCS



OJTHUM H3 TpOo(ecCHOHATBHO BaXXKHBIX KayecTB, IMO3TOMY aKTyalbHa 3ajaya
GopMupoBaHusT y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 06a3z3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUW W  JEUCTBUM, cCHeuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHENIHOTO  MPOJOJDKEHHUS  oOpa3oBaHUs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNIpe/lHa3Ha4Ye€Ha IS
oOy4aromuxcs CpeHEeN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO oOmiero oopa3oBanusa. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee IIyOOoKo, eciiu
B JaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUUYECKUX 3HAHUSIX B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleYMBaeTCs pelIeHUuEM
COOTBETCTBYIOLMX 3ajad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (dopMUpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHUS O MHOTOI'PaHHUKAX U TeJlaX BpaIICHUs KaK
0 BaXXHEMIINMX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAEHAX U B
peabHOM MHUPE MHOTOI'PaHHUKH U TEJIa BpaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHE YMEHHsS ONEPUPOBATH OCHOBHBIMH MOHATHAMH O
MHOTOI'pPaHHUKAX U TeJIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusi B XOJE pEUICHUS CTEPEOMETPUUYECKMX 3aJad M 3a7ad C
MIPAKTUYECKUM COAEPIKaHUEM;

e Pa3BHUTHE MHTEJUIEKTYaJbHbIX U TBOPUECKUX CIOCOOHOCTEN 00yUaromuxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBanue GyHKIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHUU:
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHATUNA, 0OBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYIUPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKAE MOJICNIH, MPUMEHATh OCBOCHHBIA T€OMETPUUYECKHUI
arnmapar 1St pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYypC
CTEpEOMETPUM B HayYaJle €ro U3yUeHUs 3a7a4, peIIacMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHMS, W OMNpeNeNEHHBIM 00pa30M OpraHuW3OBaHHas paboTa HajJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenure oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METONY OOy4deHUs, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOCM OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4dalnxcs B Kypce CTEPEOMETPHUH MPOBOAUTCSA 3a CUET PEIICHUS 3a7a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenemnsieTcss He TOJIBKO MO COACePKaTEbHBIM JTHHUSAM, HO H 110 T0J1aM 00Y4YEeHUS
Ha YPOBHE CpeIHero o01ero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMU OCYIIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUA U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpellMBaroluecss mnpsMble. [lapamienbHOCTs MOpSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapayielibHbIEe TMPSAMBIE B  MOPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapalIeNIbHbIE TIIOCKOCTH; CBOMCTBA Napalie bHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
KyO, MapajieJenunesa; IoCTPOCHHE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH MPSMOW U IUIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHuKyasspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaX.

MHoOrorpaHHuKu

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAs MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajieJienunes, U ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuja, TPaHU U
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIbL, IPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THPAMUIA; NpPABWIbHASA TPEYrOJdbHAS MNHPAMUJA W TPABUIIBHBIN
terparap; KyO. IlpencraBienrie O NpaBUIbHBIX MHOTOTPAHHHMKAX: OKTadp,
noaekasap v ukocaxap. CedueHus: Mpu3Mbl U MUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHTHl CHMMETPUH B TUPAMUJIAX, MapaJuIeJIenuIe1axX, TpaBUIbHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, OUaroHaiv, YIJIb.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpeMa o
wiomaan yceu€Hnon nupaMuipl. [lonsitue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

[Hununapuyeckas MTOBEPXHOCT, o0Opazyroiue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh IUJIMHJPUYECKON TMOBEPXHOCTU. LlUmuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUWE M BepIluHa, 00pa3yromasi
¥ OCB; IIJIOIA b OOKOBOM U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOIAb MOBEPXHOCTH C(hEpHI.
Bzaumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
TI0IIA b Cepshl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIHA
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
MPSIMOYTOJBHOTO TMapajuienenuneqa W ciaeactBus u3z Heé. OOBEM UMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuenus nuinHapa (MapajijiedbHO U MEPIECHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaJyeIbHOE OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHE BEeKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemieHue 3aqad, CBA3aHHBIX C
MPUMEHECHUEM TMpaBWi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTax. YTol Mexay BekTopamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.



Boeruucnenue yrinoB Mexay NMPSMBIMHA M IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUMCKOr0 OOIIEeCTBA, MPEJICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JIOCTWKCHHH B JIPYyrUX HaykaxX, TEXHOJIOTHAX, cpepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JTyXOBHBIX LIEHHOCTEH pOCCHUICKOTO Hapoja;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHHUI HAYKU U JI€SITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKHUM aclleKTaM pa3juyYHbIX BUJOB HCKYCCTBA.

du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBO€ MHUTAaHHE, COATAaHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3ndeckas akTUBHOCTH); PU3HUESCKOTO COBEPIIICHCTBOBAHHSI,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEILHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHWEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pa3nuyHbIM  chepaM  MPOodECCHOHANBHON  JNESATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOM W €€ MPWIOKECHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynyme mnpodeccuu W peaaru30BbIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUECKON HapaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpedbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM IJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, MOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
pa3BUTHA ¥ 3HAYMMOCTH JJIA Pa3BUTUS IIMBWIM3AIMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBUIYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUS IMPOrpamMMbl Yy4eOHOro MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  obecneuusaiom
Gopmuposarnue 0a306bIX KOSHUMUBHBIX NPOYECcco8 oobydaruuxca (oceoenue
Memoo0o8  NO3HAHUA — OKpyJycaowe2o  mMupa,  NpuUMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1oruueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC W OTPHUIATEbHBIC, CIWHUYHBIC, YAaCTHBIE W 0O0Iue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
nmpoTtuBopeursi B (aKkTaxX, JTAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUNIA;



e J€NaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJUTH MNPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabcKkue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT MO3HAHUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MIpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE TIO0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
o0BeKTa, SIBICHMS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEJI0BAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBISATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOIIPOC U JUJIS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

chopMupo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSAMU
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOAY pPELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHUS 33/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1aeMON TEMBI,
npo0sieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme hopMyITHpOBaTh PA3HOIIACHS, CBOU BO3PAXKEHHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSITEIHHO BEIOUPATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCITOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON ¥ MHIUBUTyaJIbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboThHI,
pacmpeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBHIX (hopMax padboThl (00CYKIeHNsI, OOMEH MHEHUIH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUHA TPOAYKT IO KPHUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

3) Vuusepcanvhvie pezyniamuensle oeticmeus, 006ecneuusarom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIAaH, aJITOPUTM PEIIeHUS 3a]]a4H, BEIOMPATh CIIOCO0 pPeIIeHUs
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM  TIO3HABATEIIBHOW pEQIIEKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX IEUCTBUN M MBICIMUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJa/IETh CIOCO0AMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB ITPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPY/IHOCTENH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEId M YCIOBUSAM, OOBSACHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHSTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTHUSMH: ABYTPAHHBIA YroJl, TpaHU JBYIPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
pSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukanuy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIEC U HAKIIOHHBIC PU3MBI, MTapaIeICTUIICbI).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYCHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMHU, OT TOYKU JO TMPSMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIAMHUCS PSIMBIMHU.

Pemiath 3a1aun Ha HaX0XJAEHUE T€OMETPUUYECKUX BEJIUYUH 10 00pa3liaM uiu
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX MAaTEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMHUCS TMPAMBIMH, MEXKIY TMPSIMOA M  IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Borluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MNOHATUAMHU: CHUMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaXx.

[TpumensTs reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a]1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsAT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpyuMeHsATh, TONyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTyallud W TPUMEHSTh HM3YyUYCHHbIE TOHATHS B MPOIECCE IMOUCKA pelIeHUs
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha f3bIKE T'E€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOpEM, allliapara ainredpsl; pemarb
IpPaKTUYECKUE 3a]]auH, CBA3aHHbIE C HAXOXKJICHHUEM F€OMETPUUECKUX BEJINYHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BpAIISHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CIIOSs, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH  TeNm  BpallcHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJTU TEIIO BPAIICHHMS.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSIMU MOBEPXHOCTEH M 0O0BEMaMU
MOAOOHBIX TEJl.

N300pakate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHN U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TSN BPAICHUS.



N3Bnekatb, uHTEpHNpEeTHpPOBATH U MpeoOpa3oBbIBaTh HHQPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJHATE JIEUCTBHUS CHOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHsTh TPpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YIroJl MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumMensaTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIAaranX HECKOJIBKO IIaroB PEMICHUs, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpUYecKUE 3aJadud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airOpUTMaM, IPUMEHSSI
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMensAT, mpOCTEWIIME MPOTPAaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHX 3a1aY.

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYy4YEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH pPEAIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, ammapara ajareOpbl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (m¢posbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX | IJIOCKOCTEH
3 [eprieHAMKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTiel MeXIy IPSIMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, pACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena Bpaiienus 12
O06bEMBI TEN 5 1
BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 5 1
CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, INIOCKOCTb,

npoctpaHcTBo. [IpaBuna uzoOpakeHus Ha

PUCYHKaX: U300paKeHHS TIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

IlousTus: MEPECCKAOINUECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlonsTHs: MNEPECCKAIMNECH IIIIOCKOCTH,
nepeCcCKarmmecs npsamas U MI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKaAX, Ha IPOCKIUOHHBIX YEPTECIKAX

Havanehbie cBenenus o kyoe u
nUpamMue, uX pa3BEPTKU U MOJIETIH.
CeueHns MHOTOTPaHHUKOB

HauanbHble cBefieHns 0 KyOe U
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB




TTonsaTre 00 aKCUOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: AKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS W3 HUX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

11

B3aumHoe pacnosoxeHue npsmMbIX B
MIPOCTPAHCTBE: MEepeCceKaroIrecs,
napajuiesibHble U CKpPEIIUBarOIInecs
psiMbIE

12

[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE: MapaljIe/IbHbIC MPsMBbIE
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

HapaJ'IJ'ICJ'ILHOCTB IIPpAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJIeJ'IBHOCTB
HpﬂMOfI " IIIIOCKOCTH

14

Vruei ¢ COHaAIIPaBJICHHBIMU CTOPOHaAMU

15

Yroa Mex Iy IpsIMbIMU B IIPOCTPAHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapanienbHOCTh MIIOCKOCTEM:
NapajuleNbHbIE MJI0OCKOCTH




18

CpoiicTBa NapayuIeabHbIX INIOCKOCTEN

[Ipocreiinye npocTpaHCTBEHHbIE

19 (GuTyphl Ha TUIOCKOCTH: TETPAdP, KYO,
napajuIeIenuIe|

20 [TocTpoenue ceucHwmii

21 [TocTpoenue ceuenuit
KonTponsnas pabora no teme "IIpsimbie

22 Y TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN"
[lepneHMKyYISIPHOCTD NPAMOU 1

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMbIE
B NIPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U
NEPIECHIUKYIIAPHBIE K INIOCKOCTH

o5 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIIPHBIE K INIOCKOCTU

26 [Ipu3Hak nepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

97 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMOU
U IUIOCKOCTH

08 Teopema o npsAMON NepHEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO¥ NEPIIEHUKYIIAPHON
IJIOCKOCTH

30 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON

IIIIOCKOCTH




31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOU JI0 TNIOCKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
pacCcTosHUE OT MPSIMOM JI0 INIOCKOCTH

33

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JIBYTPAHHOTO yTiia

37

JIByrpaHHbIN yroJ1, TMHEUHBIA YTroJl
JIBYTPAHHOTO yTiia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEePIEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEM

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MIPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx nmepneHAUKyIApax




42

Teopema o0 TpEX nepHEeHANKYIAPAX

43

Teopema o0 TpEX nepHeHANKYIIpax

44

KonTposnsHast paboTa o Temam
"[lepneH IUKYISIPHOCTD NPSAMBIX U
mockocTel" u "YTIbl MEXTy IPSIMbIMU
U TUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, paSBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMAst U
HaKJIOHHAas NPU3Mbl; O0KOBas U MOJIHAS
MTOBEPXHOCTbH MTPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
napaJuiesienumnes U ero cBoicTea

48

[Mupamuna: N-yronbHas mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAs TIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAS MTUpaMuia

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
IIPaBUIILHOI'O MHOTOTPaHHUKA;
MIpaBUIIbHAS TPU3MA U MPaBUIIbHAS
NUpaMuUa; IpaBUIbHAS TPEYrojJbHast
NUpaMuUa U MPaBUWIBHBINA TETpadp; KyO

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadIp, NOJCKadp U
MKOCadIp.




CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MIPSAMOW,

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPUH B 1
MUpaMuAax, napasiesenumnenax,
MPAaBUIILHBIX MHOTOTpaHHHUKAX
Brruricienue 31neMeHTOB
52 MHOTOTPaHHUKOB: pE€Opa, AMaroHasu, 1
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 MTOJTHOW MTOBEPXHOCTH MPSMOM IIPU3MBI, 1
TIJTOTAIb OCHOBAHUHM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TPSIMOU MTPHU3MBI
[Tmomaabs 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABWIBHOM MUpaMUBbI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTU YCEYEHHOU MUPAMU/IBI
55 KounTponbnas pabora no teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O0BEM TUpaMuUIBI 1
58 O0BEM TUpaMuUIBI 1
59 O0BEM TMpaMuUIBI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM npu3MbI 1
62 O0BEM npu3MbI 1
63 O06BEM npu3MBbI 1
64 KonTtponsHast padota no teme "OO0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTOpenue, 06o0IICeHNE
65 cucreMarusanus 3HaHui. [loctpoenue
CE4YCHUI B MHOTOI'PAHHHKE

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienmne
66 PACCTOSTHUN: MKy TBYMSI TOUYKaMHU, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEIIMBAOIIAMUCS

IIpsAMBbIMHA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpenHme, 0600MIIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
68 YIJIOB: MEKIy CKPEIIMBAIOIIMMHUCS
NPAMBIMH, MEKTY IPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0OB

MCKIAY MIIOCKOCTAMUA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: neHTp, paanyc, AuameTp;
IO/ MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

Nzobpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIHMHIPUYCCKON
MMOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIIA s OOKOBOM Y ITOJIHOU
MTOBEPXHOCTHU

N306pakeHue HMIMHApa Ha IIOCKOCTH.
Pa3Béprka uununapa. Cedenus
HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WJIY NIEPIEHAUKYIAPHON OCH
HWIHH]IPA)

Konuueckast ToBepXHOCTb,
oOpa3ymoine KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPILMHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONaAb OOKOBOH
U NIOJIHOYM ITOBEPXHOCTHU

YceuéHHbIi KOHYC: 00Opasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N3o06pakenne KoHyca Ha TUIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM MIMHIIPA, KOHYCA

15

O6bEM 1mapa u miIomaas cQepsl

16

[TogoGHbIE Tenna B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTy MIOMAIMU
MOBEPXHOCTEN, 00BEMaMH MOA00HBIX
TeN

17

KonTtponpHas padota no temam "Tena
Bpamenus" u "OobeMsl Ten"




BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTopaM. [IpaBuio
napaJiesienunea
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM TPaBIII JeHCTBUIA ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsSIMbIMU U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pEIIeHUH TeOMETPUUECKUX 3a/1a4
KounTtponbHas paborta no teme

27 "BekTopsl 1 KOOPAMHATHI B
npocrpanctae"
[ToBTOpEHue, 06001IeHNE U

)8 cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEHue, 0600MmIEeHNE U

CHCTeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 cucTeMaTH3alys 3HaHWK. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHUE, 0600IIEHNE 1

39 cucreMmaru3anusa 3HaHni. OCHOBHBIE 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 Hrorosas koHTpoJbHAs paboTa 1

34 [ToBTOpEeHue, 0600IIeHNE 1 1
cUCcTeMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

JI.C. AtanacsH, B. @. byry3oB u n1p. Mocksa «IIpocsemenue» ot 2019 r.

«I'eomerpusa 10-11»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

. Komanesa I'.1, Ma3ypoBa H.W!. reomerpusi. 10-11 kiaccel: TECTBI ISl TEKYILLETO U
obo6maroiiero KoHTpoJisi. — Bonrorpaa: Yuutens, 2009.

. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun mo reomerpun s 7 — 11
kiaccoB. — M.: [Ipocenienue, 2003.

. C.M. Caaksn, B.®. byry3oB. M3yuenne reomerpuu B 10 — 11 kiaccax:
Meronuueckue pexkoMeHAaluMu K ydeOHuky. Kuura mng yuurens. — M.
ITpocenienue, 2001.

b.I'. 3uB. Jlupaktudeckue matepuaibl mo reomerpum s 10 kmacca. — M.
ITpocsemienue, 2008r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET  http://www.fipi.ru/ — ®UIU
http://4ege.ru/ — 4 EI'D py
https://ege.sdamgia.ru/ — Pemy ET'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-
uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.htm| — OGo0b1eHue omneiTa paboThl
«CucTema MoArOTOBKY YUYaIIUXCS K UTOTOBOM aTTECTAI[MK 10 MaTEMAaTHKE)
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/1togovyj-
analiticheskij-sbornik-2017.pdf —



https://www.google.com/url?q=http://www.fipi.ru/&sa=D&source=editors&ust=1655926999582756&usg=AOvVaw1AiacaPLWxXLcrzQDUediL
https://www.google.com/url?q=http://4ege.ru/&sa=D&source=editors&ust=1655926999583193&usg=AOvVaw2mZNQxYifZeQSBX5J9MFOL
https://www.google.com/url?q=https://ege.sdamgia.ru/&sa=D&source=editors&ust=1655926999583531&usg=AOvVaw3NhJuxpRRMzbgYFhmCGZHK
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20uchaschihsya-k-itogovoy-attestacii-po-matematike-859786.html
https://www.google.com/url?q=http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf&sa=D&source=editors&ust=1655926999584372&usg=AOvVaw1Q64wWXd5l7ENQ9_r1ZiFS
https://www.google.com/url?q=http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-2017.pdf&sa=D&source=editors&ust=1655926999584372&usg=AOvVaw1Q64wWXd5l7ENQ9_r1ZiFS
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