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HOACHUTEJIBHASA 3AIINCKA

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
MPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUM B HAINPABICHUU JTMYHOCTHOTO
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 UACAIBHOIO, XapaKTepe OTPaKeHHUs
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)KE€ KAa4yeCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0011IeCTBE.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TAK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €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 — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaKEHUSI OKPYKAIOUIETO MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEIUHSIET Pa3HbIE BUJIbI YUEOHOM U TPYI0BOU AESATEILHOCTH, SIBISETCS



OJTHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 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'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUW W  JEUCTBUM, cCHeuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEHIHOTO  MPOJOJDKEHHUS  00pa3oBaHMs 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 oOpa3om, 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 (dopMHpOBaHHE TPEJCTABICHUS O TE€OMETPUM KaK 4YacTU MHUPOBOMH

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 OKPYKAIOIIETO 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 (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU 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 COAECPKAHUEM;

e Pa3BHUTHE MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEN 00ydaronuxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yYMEHHUE PaCIliO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB 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
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr IS penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYypC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, W OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4dalnxcs B Kypce CTEPEOMETPHUH MPOBOAUTCSA 3a CUET PEIICHUS 3a7a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX O0pa30B W 3aJady 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 cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«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 CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO 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.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsMas, 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
IUIOCKOCTEN B MPOCTPAHCTBE: IMApajulebHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE IIIOCKOCTH; CBOMCTBA apalIeIbHbIX
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 TEPIEHAUKYISIPHOCTH TMPSMOA U IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHuKyasspHOCTD
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaX.

MHoOrorpaHHuKu

[ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIC
Y HEBBIIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOTrorpanHuka. [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 MUPaMUJIbl; 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 TPEYrojbHAs MHPAMUJIA W MPABUIbHBIN
terparap; KyO. IlpencraBieHne O NPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CeyeHus Mpu3Mbl U MUPAMUBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHTHl CHMMETPUH B TUPAMUJIAX, MapaJUIeICIUIe1aX, MPaBUIbHBIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJbBI, TEOpemMa 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, obOpasyroliue UMAJIMHIPUYECKON
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 BepIIuHA, 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 chepbl U IMIIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
TI0IIA b Cepshl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIHA
okoJo cdepsl; chepa, BMCaHHAS B MHOTOTPaHHUK, WK TEJIO BPAIIEHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX 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 BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemieHue 3aqad, CBA3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. IIpocreimmue 3amadum B
KOOpAMHAaTax. YTol Mexay BekTopamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.



Beruncnenne yrinoB Mexay HMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl Y4€OHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UJEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIXKEHHM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMHMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOT'O C MPAKTHYCCKUM IMPUMEHEHUEM JTIOCTHKEHUN HAYKU U JCATEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyIIIero.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKHUM acCIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas Gpu3ndeckas akTUBHOCTH); PU3HUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEILHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHWEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbIM  chepaM  NMPOdECCHOHABHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOM W €€ MPWIOKCHUSMH, YMEHHEM COBEpIIaThb OCO3HAHHBIH BHIOOD
Oynyme mnpodeccuu W peaaru30BbIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MIPAKTUUECKUX 3a]]a4 MaTeMaTUYECKON HAMPaBICHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOlJieM;
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 HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, MOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS M 3HAYMMOCTH JJIA PAa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJIATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBUIYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  obecneuusaiom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUSL  OKpydcalowe2o  Mupa,  NpUMeHeHue  J102UYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1oruueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOMICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeJIeICHUs] ~ MOHSATHH; YCTAHABIMBATH  CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

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



e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUCHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmocoO penieHuss y4eOHOM 3aJauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabcKkue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (UKCUPYIOUIME TMPOTHBOpPEUHE, Mpodiemy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKXKE BBIIBUIATh
IPEIIIONIOXKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO U3  HCTOYHMKOB  PAa3JIMYHBIX  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 CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

cpopmMuposanHoCcmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMHU
U LIeJIIMU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, periaeMoi 3ajjaun, BbICKa3bIBaTh UJI€U, HALIEJIEHHBIE HA MOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTa; CAMOCTOSTEIHHO BEIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCITOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON ¥ MHIUBUTyaJIbHON
paboOThI TMPHU pENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
JEATENBHOCTH, IJIAHUPOBATh  OPTraHM3allii0  COBMECTHOW  paboTHI,
pacmpeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHI U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOMUHA TPOAYKT IO KPHUTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

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 HUMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM  TIO3HABATEIIBHOW pEQIIEKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX IEUCTBUN M MBICIMUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIa/IETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJIbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPH PELICHUN 3a1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPY/IHOCTENH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JESATEIBHOCTH,
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 MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MHUpamMuia; MpU3Ma,
PSIMOYTOJIBHBIN Mapasuienenumne, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukanuy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIC U HAKJIIOHHBIC TTPU3MBbI, TAPAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYCHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp: BuA
CBEpXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXO0XKJACHHE TEOMETPUUECKUX BEJIMUMH 10 00pa3iam miu
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMHU, OT TOYKM JIO TpPsMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIAMHUCS PSIMBIMHU.

PemaTe 3amaun Ha HAXO0XACHUE TEOMETPUICCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX MAaTEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMHUCS TMPAMBIMH, MEXKIY TMPSIMOA M  IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, JIByTPaHHBIX YTJIOB.

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



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaXx.

[IpumensTh reomeTpuueckue (HakThl 71 pEIICHHUs] CTEPEOMETPUUECKUX 3a/1ad,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsAT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]a4.

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

[IpyuMeHsATh, TONyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTyallud W TIPUMEHSTh HM3yUYEHHbIE TOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIMPOBAHHONW MpOOJIEMBbl, MOJAEIUPOBATh peaJbHbIC
CUTyallul Ha f3bIKE T'E€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOpEM, allliapara ainredpsl; pemarb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM I'€OMETPUUYECKUX BETUUHH.

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).

OOBACHITH CITIOCOOBI TTOTYYEHHUS TEJT BPAIICHHS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOIMIAAM  TIOBEPXHOCTEW  TeNm  BpalllCHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIN
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHUS.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAISMU MOBEPXHOCTEH W 00bEMaMu
MOAOOHBIX TEJl.

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

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TSN BPAICHUS.



N3Bnekath, HHTEPNPETUPOBATH U MNPEOOPa30OBBIBATH HWH(OOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpuMeHsTh TPpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIE
BEKTOPBI.

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

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B JEKaAPTOBOM CUCTEME KOOpPAUHAT.

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

Pemate mpocreiine reoMeTpuyYEcKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [10Ka3aTeNbCTBO MAaTEMAaTHUYECKUX 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 IPU PEHIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

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

[IprMeHATh MOJYyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYECHHBIE IIOHATHUS B NPOLECCE IMOMCKA PEIICHUS
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIIMYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Beezertne B cTepeoMeTpitio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> MuzororpariHit 1 1 https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
2 06 1
PEMBLTEN ° https://m.edsoo0.ru/1c209e37
bu6moreka [IOK
B 1
3 €KTOPbI M KOOPJIMHATHI B IPOCTPAHCTBE 0 1 https://m. eds00.ru/1c209e37
4 [ToBTOpEeHue, 0600IIECHNE, 7 1 bu6mmoreka [IOK
cUCTEMAaTU3aIys 3HaHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, IpsMasi, INOCKOCTh,
npocTpancTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
P preyd L https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeUHBI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS 1 bubmorexa HOK
- 1P B https://m.edsoo.ru/2d8a9c99
npsiMast ¥ IIIOCKOCTh
[TonsaTHs: IEpeceKaronecs
3 IUIOCKOCTH, IIEPECEKAFOIIINECS 1 Eubmaorexa OK
» TTEP https://m.edsoo.ru/db685e73
npsiMast ¥ INIOCKOCTh
3HaAKOMCTBO C MHOTOT'PaHHHKAaMH,

4 n300pakeHUe MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTexax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmorexa [IOK

p - 1XP p ' https://m.edso0.ru/b30dff38
CeueHrnsi MHOTOTPAaHHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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HavanbsHbie cBeieHus o0 Kyoe u

6 nupamMu/ie, X pa3BEPTKU U MOJICIH. Bubmmorexa LIOK
https://m.edsoo.ru/3d8ffd32

CeueHus MHOTOTPAaHHUKOB
[TonsiTHE 00 AKCHOMATUYECKOM

7 MIOCTPOEHUU CTEPEOMETPUN: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPHUHU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK

8
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [JOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

10 MOCTPOCHUH CTEPEOMETPUM: bubnuoreka [JOK
AKCMOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnosioxeHue npsmbix B

1 MIPOCTPAHCTBE: MepPEeCcCEeKaroIecs, bubnunoreka [JOK
MapaJijiebHbIC U CKPEIIUBAOIIHECS https://m.edsoo0.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh TPSIMBIX U
MJIOCKOCTEHN B IPOCTPAHCTBE:

12 napajulesIbHbIE NIPSIMBIE B Bubmmorexa LIOK

IIPOCTPAHCTBE; MAPAJUIEIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3
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[TapamienpsHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmuoreka [JOK

13
[TapamrensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTH
14 VYTIuIBl ¢ COHANPAaBICHHBIMU bubnuorexa [JOK
CTOpOHAMHU https://m.eds00.ru/9f4071b9
15 Yron mexay npsMbIMHU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa mexay npsMbIMU B bubmuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB MIIIOCKOCTEM: bubnuoreka [IOK
MapajyieabHbIE MNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napajuiesIbHbIX bubnuoreka [IOK
IJIOCKOCTER https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTH: TETPAd bubmorexa [IOK
P - TEIPESID, https://m.edsoo.ru/4a28dc02
Ky0, mapaiyieenurne/I
. bu6mmoreka [JOK
20 II
OCTpOCHHE CoHCHI https://m.edsoo.ru/1d434d0f
. bubmuoreka [JOK
21 I1
OCTPOCHHE CORCHIE https://m.edsoo.ru/ec26fe5d
KonTtponbHas paborta no teme
29 "[Ipsimble 1 TUIOCKOCTH B bubnuoreka [IOK
npoctpanctse. [lapamnensHocTs https://m.edsoo.ru/9a0a9e56
MPSMBIX U IJIOCKOCTER"
[lepnieHAMKYIAPHOCTD NMPAMOUN U
PHEHATEYTD P bubmuoreka [JOK
23 MJIOCKOCTH: IEPIEHAUKYIISIPHBIE

MpsAMBIC B TIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napaiiienbHble U bubmuoreka [IOK
NEePIEHUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble nTapajuienbHbIE U bubnuorexa [JOK

25
MEPIEHANKYIISIPHBIE K INIOCKOCTH https://m.edso00.ru/ba545966

26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYIISIPHOM MIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYIISIPHOM MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [JOK
MEePNEHANKYIISIPHOH MIIOCKOCTH https://m.edsoo0.ru/7d18834b
[leprienAnKynsAp ¥ HAKIOHHBIE!

31 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHue OT MPSIMOM 10 https://m.edsoo0.ru/33c477d3
IJIOCKOCTH
[leprieHAUKysAp U HAKIOHHbIE!

39 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIMKyIIAp M HAKJIIOHHBIE:

33 paccTosiHUE OT TOYKH [0 MJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOU 110 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH

34 [lepnieHIMKyNIAp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUC OT TOYKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSAMOU 110

MJIOCKOCTH
35 VYTriael B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
IIPSIMOM U IJIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroj bubnuorexa [JOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
38 1} I/I:3Ha1i1 neynelsl UKYJISIPHOCTH bubmorexa [JOK
p P fl YIAP https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[lepneHMKYISIPHOCTD INTIOCKOCTEN:
39 MPU3HAK MEPIEHANKYIIPHOCTH bubamorera LOK
P P f[ y1Ap https://m.edsoo.ru/ed9e2a8e
JBYX ITOCKOCTEH
[TeprieHAMKYASIPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHANKYIIPHOCTH Bubmmorexa [IOK
p p il Yip https://m.edsoo.ru/ba75dc57
JIBYX ITOCKOCTEH
41 Teopema o TpEX mepHeHANKYIIApax bubmmorexa [TOK
P P PHEHAMIYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHEHANKYIIApax bubmmorexa [IOK
P P PHEHAIIYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHEHANKYIIApax bubmmorexa [JOK
P P PHEHAIIYIAP https://m.edso0.ru/9f246736
KoHnTtponsHas pabota no Temam
44 "[lepneH IMKYISPHOCTD NPSAMBIX U bubnuoreka [IOK

mockocTel" u "YTIbl MeXay
MPSIMBIMU U TIJIOCKOCTSIMU"

https://m.edsoo.ru/50971ef3
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bubmmoreka [{OK

45 MHOTOIPaHHMKA, BRITYKIIBIC U
P Y https://m.edsoo0.ru/2d24e873
HEBBIITYKJIbI€ MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi Ipu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnuorexa [JOK
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJTHAs! TOBEPXHOCTH TTPU3MBbI
47 [Tapamrenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
MapajyieenuIie] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojibHasi MUpaMHIA,
TPaHU U OCHOBaHUE MUPAMUJIbL;
48 OOKOBas U MOJIHAS TOBEPXHOCTh Bubnmorexa [JOK
P https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPaBUIIbHAS U
yceu€HHas nupaMmuaa
[IpaBusnbHBIE MHOTOTPAHHUKHU:
MOHATHE MPABUIHHOTO
MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
49
MpU3Ma U NpaBUIbLHAS TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBWJIbHASI TPEYTOJIbHAS MHUpPaMUIA
Y TIPaBWIBHBINA TETPadp; Kyo
[IpencraBienue o MpaBUIBLHBIX
50 MHOTOTpaHHUKAX: OKTad Bubmmorexa LIOK
P ' AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCA3IP.
CummeTpus B TpOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnmoreka [JOK

HpHMOfI, IUIOCKOCTH. DIIEMEHTHI
CUMMCTPUHU B ITUpaMUax,

https://m.edsoo.ru/b9e777d9
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mapajiiejiCnmIieaax, rnmpaBUjIbHbIX
MHOT'OrpaHHUKax

Briuncienue diieMeHTOB

bubmmoreka [{OK

2 b
> MHOTOIPaHHIKOB: pEopa, https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOMN
53 MPU3MBI, TJIOMIAh OCHOBAHHUI bubnmorexa LOK
P ’ . ’ https:/m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTU
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHON
54 MMUPaMU/IBI, TEOPEMa O TIIOMIATH bubmmorexa [OK
P - P mamt https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMU/TBI
55 KonTtponpHas padoTa o reme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
> Honsite 06 06bEue https://m.edso00.ru/7ad0020b
N bubmuoreka [JOK
> O0bEm mupani bt https://m.eds00.ru/235171b3
N bubmuoreka [JOK
>8 O0bEm mupani bt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
> O0bem mitpanue! https://m.eds00.ru/79¢10312
n bubnmuoreka [JOK
00 O6bEm mupani bt https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI Bubmiorexa IOK

https://m.edso0.ru/79853608
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bubmuoreka [JOK

62 O0bEm mpu3mbl 1 https://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 OObEM MpH3MEI 1 https://m.edso0.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 bubmoreka [IOK
"OOBEMBI MHOTOTPAaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEnue, 06061EeHNE
65 cUCTEMaTU3alus 3HaHUMN. 1 bubnuorexa [JOK
[Toctpoenune ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpenHme, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Brrunciienue pacCcToOAHUI: MEXKTY
66 JBYMSI TOYKAMH, OT TOYKH IO 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH,
MEXTy CKPEITUBAIOITUMUCS
MPSMBIMH
bu6mmoreka [JOK
67 Hrorosas koHTpoJIbHAs paboTa 1 htts://m.eds00.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CHUCTEMAaTU3AIUs 3HAHHA.,
BrluncieHue yriioB: MK,
68 CermHBalomeHc;I Hp}Il\'/IHIZII'MI/I, 1 Eubmiorexa OK
N https://m.edso00.ru/56765e8b
MEXAY MPSIMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXITY
TJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeET); IIOIIAlh HIOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso00.ru/0341bc2b
chepsl
B3anmuoe pacnonoxenue cepsl

9 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; mIomaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [JOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas TOBEPXHOCTb,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
IUJTUHIPUIECKON MOBEPXHOCTH
Hunuuap: ocHOBaHKS ¥ OOKOBas

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnnoreka [JOK
IUIoIIa s OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.

5 Ceuennst nuuHApa (TIIOCKOCTHIO, 1 bubnmuoreka [JOK

napayuienbHON WITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edso0.ru/016e25eb
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Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBaHNE U BEPIINHA,

8 06pa};y}0ma51 1 OCb; nnopmazu, brbmmorexa [TOK

N . https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTHU
VYceu€Hnsiil KOHYC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u (IS)OKZI:;I bubmorexa HOK
’ https://m.edsoo0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMMCaHHbIN

12 okoJio chepsl; chepa, BIUCaHHAS B bubnnoreka [JOK
MHOTOTI'PaHHUK WM B TEJIO https://m.edso00.ru/0b136158
BpaIleHUS

13 [Tonsatue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TEI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unHHApa, KoHycCa https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IIo1agsaMu

bubmuoreka [JOK

16
MMOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTpoabHag padora 1o rTeMam
17 "Ten’f Bpa erm" u "O0BeMBI bubnmorexa LOK
" patt https://m.edso0.ru/4a33a8ab
TN
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapanmienenurnena
Pemienne 3a1a4, CBsI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmaorexa HOK
P p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO
23 il I/IpiI_HGHI/II/I FCOMef NYECKUX ! Eubmiorexa TOK
PP p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsmoyronpHas cucreMa
KOOPIMHAT B IPOCTPAHCTBE.
P poctp bubmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATaxX

https://m.edsoo.ru/48db7058
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YroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK

25 CKallApHOC IPOH3BECHHC https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beruncnenue yriioB Mexay bubnuorexa [JOK
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponsnas pabora o teme

27 "BeKkTophl U KOOpAUHATHI B brbmmorexa [OK

. https://m.edso0.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHUE, 0600IIEHNE 1

28 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

29 CHCTEMAaTH3alMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTu3alus 3HaHui. 3agaun bubnmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpEHUE, 0000IICHNE 1

31 cUcTeMaTH3alus 3HaHUi. 3a1auun bubmuoreka [JOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpEHue, 0600IeHNE U

39 CUCTEMaTHU3aIus 3HAHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUun

https://m.edsoo.ru/74b2ad91
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bubmuoreka [JOK

33 Hrorosas koHTpOJIbHAS paboTa 1 httos://m.edsoo.rulec24dfc?
34 [ToBTOpEHUe, 0600MIICHNE U 1 bubmmoreka [JOK
CUCTEMAaTHU3alus 3HAHNHI https://m.edsoo.ru/f465d10e
OBIIEE KOJJMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., bytyzos B.®., Kagomnes C.b. u ap.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






