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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAyKOH SBIICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHUYECKOT0 MOJIETMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIITUXCS, a
TaKk)K€ KAa4yeCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IECTBE.

['eomeTtpust siBsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPH H3YyUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIIEeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AEATEILHOCTH, SIBISETCS



OJTHUM M3 MpO(PEecCHOHATBPHO BaXXKHBIX KayecTB, MO3TOMY akTyajbHa 3ajaya
GopMupoBaHuss 'y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUsS 1O
CHEIUANTBbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE INIpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEe MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKod reoMeTpur U HeoOXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOU 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€ClEeUMBAETCS pPEIIEHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHBIMH 3agadyaMu  OCBOEGHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (dopMHpOBaHHE TPEICTABIECHUS O TEOMETPUM KaK 4YacTU MHUPOBOMH

KYJIBTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPECTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpaIICHUs KaK
O BaXXHEMIINX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPYIKAIOLIEr0 MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTE)kKaxX, MOJAENAX U B
peanbHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJAJICHHE METOJAaMM PELICHHs 3aJlay Ha IOCTPOEHUS Ha H300paKeHMSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
GopMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE JJOKa3aTeJIbHbIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MIPAKTUYECKUM COAECPKAHUEM;

e DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarOnInXcs,
MT03HABATEIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (YHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUU
YMEHHUE PACIlO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YUCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJCNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr = JJIg  peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, W OMNpeenéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HArIAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUYalIuXxcs B Kypce CTepeOMETPUM TPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX OOpa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJAIHOCTH, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHEero 001ero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, paclpeneN€HHBIM [0 ToJaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, 4YTOObI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONMUXCs, PACHIUpSIS H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpumn orBoauTcs 2 4aca B Heaento B 10 kinacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja o0ydenus - 136 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue TMpsMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpelluBaroluecss mnpsMble. [lapamienbHOCTs NOpSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPSMbIE B MOPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPAMOM U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIJIOCKOCTEN : TapaIeNIbHbIE TIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPBHI HA TIJIOCKOCTH: TETPadIp,
KyO, mapajiesenumnes; NIoCTPOCHHE CEUCHUN.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHBIE W MEPHEHIUKYISIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYJISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOopeMa O NpsMOM
NEPHEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY NPAMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM 10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEM: MPU3HAK IMEPHEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopemMa o TpExX
NEPHEHIUKYISApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; 'paHu U OCHOBAHUS MPU3MBI; IpsIMasi U HAKJIOHHAs MpU3Mbl; OOKOBasl U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: n-yrojspHas nupamuia, TpaHd U
OCHOBaHUE MHUpPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUABL, IPABUIIbHAS U
yced€HHasg mnupamMuga. OJEMEHTbl Mpu3Mbl H  nupamuasl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NMPaBWIbHAs NpU3Ma U
MpaBWIbHAS THPAMUIA; NpPAaBWIbHAsg TPEYrOJbHAS MNHPAMUJIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexka’ap u ukocadip. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAILICICIUIENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaar OOKOBOW MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMOW MPHU3MBI,
IJIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
iomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O0bEM MUpamMuabl, TPU3MBI.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IMJIMHJPUYECKON TMOBEPXHOCTU. LlUmuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIluHA, 00pa3yromasi
¥ OCh; TUTOIIAIb OOKOBOM U IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
M BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUaMETp; TUIONIAb IOBEPXHOCTH CQEpHI.
Bzaumnoe pacmnonoxenue cepsl U IMIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KomOunaruuy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOrpaHHUK, ONTMCAaHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
OpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajiiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTy U B ipocTpaHcTBe. ClIokKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXkeHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopawnatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATAaX. Yron Mexay BekTopamu. CKaJaspHOE NPOU3BEIACHHUE BEKTOPOB.



Breruncnenne yrinoB Mexay HMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aaY.



INIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA O0YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINEeCTBa, TMPEICTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npolenyp TrpaxaaHCKoro oOiiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHMS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B MOCTPOCHUE YCTOWYUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYNBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3jnyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpEcax 370pOBOTo U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTJbIXa, peryiisipHast Gu3ndecKasi aKTHBHOCTD ); (PU3UUECKOTO COBEPIIICHCTBOBAHMSI,
[IPY 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHON JIESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
pazmuuyHbM  chepaMm  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa HJKOJOTMYECKUX MpooJieMm;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, TOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATAloB ¢
Pa3BUTHA WM 3HAYMMOCTH IS Pa3BUTUS IIUBWIM3AIUU, OBJIAJCHUEM S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KYyJIbTYpOW KaK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYH) W HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIEe pe3yJIbTaThl OCBOEHHUSI MPOTrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUXC (0CB80eHUe
Memo008  NO3HAHUSL ~ OKPYICarnujeco  Mupa,  NpuUMeHeHue  JI02UYEeCKUX,
Ucce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBUA:

e BBISBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHIECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3A,

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (akTaxX, JTaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEpKACHUN (MpsSMbIe U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTAIINIO,
OPUBOAUTL MHPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJEHHUIO OCOOCHHOCTEH MAaTeMaTHU4eCKOro
0o0BEKTa, SIBICHMS, TIPOILECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

e BBISIBIATH Je(DUINUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOMIPOC U JIJIs PEIICHUS 3a]1auu;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B PA3IHUHBIX (PopMmax,
WLTIOCTPUPOBATH TPadUUIECKU;

e OLICHUBATh HaJEKHOCTh uHhopmaIuu 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHble  Oelicmeus, 00ecneyusaom

copmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCA.

Oomenne:

e BOCHPHUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSIMHU
U 1eISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BhIpaXkaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
poO0JIeMBbl, pelIaeMoil 3a/1auu, BHICKA3bIBaTh UICH, HAIICJICHHBIE HAa TIOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYXMBATh pa3ju4yve M CXOACTBO MO3UIMI; B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEICTaBIATh  pe3yjbTaThl  pELIEHUs  3aJayd,  HKCIEPUMEHTA,
UCCJIeI0BAaHNUS, MPOEKTA; CAMOCTOSITEIHHO BRIOUPATh (DOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOIL30BaTh MPEUMYIIIECTBA KOMAHIHON U MHAUBUTyTLHOM
paboThl TPU pelIeHUH YYeOHBIX 3aj]ay; MPUHUMATH 1€JIb COBMECTHOM
NEeATeNIbHOCTH,  IUIAHWPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, MOTOBApUBATHCS, OOCYXIaTh MpoOLECC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIIOBHIX (hopmMax paboThl (00Cyx)aeHNss, OOMEH MHECHH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOIHATH CBOI YacThb pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJICHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Ynusepcanvnoie pecynamuenuie oeiicmeaus, obecneuusarom oopmuposamue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUNA C y4ETOM HOBOU
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIETh HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PEIICHUY 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEJIH U YCJIOBUSAM, OOBSCHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKECHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IHPEIMETHBIE PE3YJIBTATHI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCT U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTrOJI, TpaHU JBYIPAaHHOTO YIJa,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABWIbHBI MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOT'PAHHUKOB (MHUpaMuia; IpU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIA
KkiIaccupukauy  (BbIMYKJIbIE W HEBBITYKJIble MHOTOIPAHHUKHU; MpaBUIbHBIC
MHOTOTPAaHHUKH; TPSIMbIE U HAKJIIOHHBIC TPU3MBbI, TAPAJIJICIICTIUIIC b ).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHH, UCTIONB3YSI METO/I CIEOB.

Ctpoutrh ceyeHUS MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepXy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEJTUYUH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUMUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXKAY
CKPEILIMBAIOIIAMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XKJAEHUE T€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuT™MaM, NPHUMEHSS U3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYMCICHUE YIVIOB  MEXIY
CKpPEILMBAIOUIMMHUCS MPAMBIMH, MEXKJIY TMNPSIMOM U  IMIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIOIIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYIT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MNOHATHSMHU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

[IpumeHsTh reomeTpuueckue (HakThl 1715 pEHICHHUs] CTEPEOMETPUUECKUX 3a]1aY,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIIeHUs, €CIIA YCIOBUS PUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsT, mpocTelline MpOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKalIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH TpPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, Pacrio3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallul W TPHUMEHSITh HM3YYCHHbIE TOHSTHS B TMpOIECCe IOUCKA pPEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIE0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUHM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3aHHbIC C HAX0XKJACHUEM T€OMETPUUECKUX BEIHYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[WIMHIPUYECKOIN TOBEPXHOCTH; IMIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (MIMHIP, KOHYC, cepa u map).

OOBSACHITH CIIOCOOBI TTOJIYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  Tel  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMMMCaHHBIH
okoio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH U 00BEMaMH
MOTOOHBIX TEJL.

N300paxkate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BpaICHUS.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JE€UCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NAPAILIEIETUATIEA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOPAaMHM, CKAJIIPHOE MPOU3BEAEHNE BEKTOPOB, KOJUITMHEAPHBIE U KOMIUJIaHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJsIpHOE IMPOMU3BEJCHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHUEM B IEKapTOBOW CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (HaKThl IS pEIISHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarINX HECKOJBKO IIAr0B PEMICHUS, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pemate mpocreiiiine reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUWA U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pa3liaM WM aJirOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/a4.

[IpumensATh OpOCTEWINME MPOTPAMMHBIE CPEACTBA H  AJIECKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHNUU CTEPEOMETPUUECKHX 3a1ay.

[IpuBoaUTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, pACIIO3HABATH POSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh TOTy4YEHHBIE 3HAHUS HAa IPAKTUKE: aHAIM3UPOBATH pPEaJIbHbBIC
CUTyallMM W IIPUMEHSATh W3Y4YCHHBIE NOHATHS B MPOLECCE IOHUCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUUIECKUX TIOHITHI U TE€OpEM, arrmapara ajareopbl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3aHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontpoaupie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 10
) [IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneH)IminpHOCTb TPSIMBIX U 2
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O6BbEMBI MHOTOIPAaHHUKOB 9 1
7 [ToBTOpEHME: cCeUeHHUs], pACCTOSIHUA U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabublie | IIpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 18 1

OO6bEMBI TEN 17 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 19 1

[ToBTOpEeHnue, 06o0IICHNE, 14 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, INIOCKOCTb,

npoctpaHcTBo. [IpaBuna usoOpakeHus Ha

PUCYHKaX: U300paKEeHHS TNIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbBI OTpe3Ka

IlousTus: NEpECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamas U MI10CKOCTb

IlousTus: MEpECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOTOI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

Havanehbie cBenenus o kyoe u
nUpamMue, uX pa3BEPTKU U MOJICTIH.
CeueHnsi MHOTOTPAaHHUKOB

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




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS M3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHN: aKCHUOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

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

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHUOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

11

B3anMHOe€ pacniosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NepeceKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLIUECS
IpsIMbIE

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B NIPOCTPAHCTBE: MMapaljIe/IbHbIC MPSMbIE
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX

13

HapaJ'IJ'IeJ'IBHOCTB IIpsAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJIeJ'IBHOCTB
HpHMOﬁ H IINIOCKOCTH

14

Vsl ¢ COHaIIpaBJICHHBIMU CTOPOHaAMU

15

Yroa Mex Iy IpsIMbIMU B ITPOCTPAHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapannenbHOCTb MIIOCKOCTEH:
NapajuleNIbHbIE MIIOCKOCTH




18

CpoiicTBa napayuIeIbHbIX INIOCKOCTEN

[Ipocreiinye npocTpaHCTBEHHbBIE

19 (buTypHI Ha TUIOCKOCTH: TETPAdP, KYO,
napaiesIenuIe]|

20 [TocTpoenune ceuenuit

21 [TocTpoenue ceuennit
KonTponbnas padora Ne 1 no teme

22 "[IpsiMbl€ 1 TJIIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U

23 IIJIOCKOCTH: IEPIEHAUKYIISPHBIE NTPSMBbIE
B IIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
NEPIEHIUKYIIAPHBIC K INIOCKOCTH

)5 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIAPHBIE K INIOCKOCTU

26 [Ipu3Hak nepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

7 [Ipu3Hak nepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

)3 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMON NepIEeHAUKYISIPHON
IIJIOCKOCTH

30 Teopema 0 IpsAMOM NEPIIEHIUKYIIAPHON

IIJIOCKOCTH




31

[lepnieHIuKyNIp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOU JI0 TNIOCKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

33

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyNsIp ¥ HAKJIOHHBIE:
paccTosiHuE OT TOYKH J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOI MEXKIY
NPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJ
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTroJI
JBYTPAHHOTO yriia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU JBYX
IJIOCKOCTEMN

39

[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePHeHIUKYIIPHOCTU IBYX
IJIOCKOCTEN

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tp€x nepneHAUKyYIApax




42

Teopema 0 TpEX nepHEeHAMKYIIApAX

43

Teopema o0 TpEX nepHEeHAMKYIIApAX

44

KonTtposneHast padota Ne 2 mo remam
"[lepneH IUKYISIPHOCTD NPSAMBIX U
mockocTel" u "YTIIbl MEXly IpSIMbIMU
U IUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKH, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas nmpu3ma; rpaHu U
OCHOBAHUS IPU3MBL; IIpsIMAst U
HaKJIOHHAsI MPU3MbI; OOKOBas U MOJIHAS
MTOBEPXHOCTH MTPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajiesenuIea U ero CBOMCTBa

48

[Mupamuna: n-yronbHasi mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAs TIOBEPXHOCTh MUPAMMU/IBI;
MpaBWIbHAS U yCeUEHHAS MUpaMUIa

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
[IPaBUIILHOIO MHOTOTPaHHUKA;
IIpaBUJIbHAS IPU3MA U MPaBUIIbHAS
NUpaMua; IpaBUiIbHAs TPEYrobHast
NUpaMUa U MPaBUWIBHBINA TETpadp; KyO

50

[IpencraBieHue o MPaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadP, NOJCKadIp U
MKOCadIp.




CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MIPSAMOW,

51 IJIOCKOCTHU. DJIEMEHTBhl CHMMETPUH B 1
MIpaMuIax, napayuieenune/aax,
MIPaBWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 3neMeHTOB
52 MHOTOTPaHHUKOB: pE€Opa, AMAroHaH, 1
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 ITOJTHOW MMOBEPXHOCTH MPSIMOM IIPU3MBI, 1
TIJTOIAIb OCHOBAHUM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABWIBHOM MUpaMUBbI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI
55 Kontponbnas padorta Ne 3 o teme |
"MHororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O06BEM TUpaMuIbI 1
58 O0BEM TUpaMuUIBI 1
59 O06BEM TMpaMuUIBI 1
60 O0BEM TUpaMuUIBI 1
61 O06BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O0BEM TPU3MBI 1
64 KonTtponeHas padota Ne 4 o reme |

"O06BEMBI MHOTOI'PaHHUKOB"




[ToBTOpenue, o6o0IICHNE
65 cucremarusanus 3Hanui. [Toctpoenne
CE4YECHUI B MHOTOI'PAHHMKE

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
66 PACCTOSTHUN: MKy IBYMSI TOUKAMHU, OT
TOYKH JI0 PSMOM, OT TOYKH 0
IUTOCKOCTH, MEXIY CKPEIIMBAOIIAMUCS

IIpsAMBIMHA

67 Wrorosas koHTposbHas paboTa

[ToBTOpEeHME, 0600MIIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
68 YIJIOB: MEKTy CKPEIIMBAIOIIUMHUCS
NPAMBIMU, MEXKTy IPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0OB

MCKIAY MIIOCKOCTAMUA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, uameTp;
IJIOMIA/Ib MIOBEPXHOCTH Chephl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNlbHas INIOCKOCTh K

cdepe; miomaas cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIHMHIPUYCCKON
MTOBEPXHOCTH

Hunmuuap: ocHOBaHMS ¥ OOKOBas
MOBEPXHOCTh, 00pa3ymollias u och;
IUIOIIA s OOKOBOM U ITOJIHOU
MMOBEPXHOCTH

N306paxeHue LUIMHAPA HA IOCKOCTH.
Pa3Béprka uununapa. Cedenus

HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WM NEPIEHAUKYIISIPHOM OCH LIWJINHAPA)




Konunueckast moBepxHOCTh, 00pa3yromime
KOHHYECKOU MOBEPXHOCTU, OCh U
BEpIIMHA KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHue u BepvHa,
oOpa3yromias U 0Cbh; IUIONab OOKOBON U
IIOJTHOW ITOBEPXHOCTH

10

Konyc: ocHOBaHue u BepivHa,
oOpasyromas 1 0Ch; IO OOKOBOU U
ITOJTHOW ITOBEPXHOCTH

11

VYceuéHHbli KOHYC: 0Opasyrouue u
BBICOTA, OCHOBAHUS N OoKoBas
IIOBEPXHOCTH

12

YceuéHHblil KOHYC: 0Opasyronue u
BBICOTA; OCHOBaHMs U OOKOBasI
MIOBEPXHOCTH

13

N300paxkenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus KOHyca
(TII0CKOCTBIO, MapalIeNIbHOM
OCHOBAaHUIO, U TIOCKOCTHIO,
MIPOXOIAIIEH Yepe3 BEepLInHY)

14

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

15

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

16

MHOrorpaHHuK, OIMUCaHHbINA OKOJIO
cdepsl; cdepa, BIUCaHHAS B
MHOTOI'PAaHHUK WM B TEJIO BPALEHUS




MHororpaHHuK, OIMCaHHBIN OKOJIO

17 cdepsr; cdepa, BIHCaHHAS B 1
MHOTOTPAaHHUK WJIH B TEJIO BPALICHUS

18 KonTtposnsHast padota Ne 1 mo teme |
«unmungap, xonye, map, chepar

19 [Tonsitre 06 00béMe. OCHOBHBIE |
CBOMCTBAa 0OBEMOB Tel

20 O06BEM TTPU3MBI 1

21 O06BEM MpU3MBI 1

22 O06BEM mpHU3MBI 1

23 O06bEM TIUIMHApA 1

24 O06bEM TIUIMHApA 1

25 O06bEM TUpamMuIBI 1

26 O06bEM TMpamMuIBI 1

27 O06bEM KOHYCa 1

28 O06BEM KOHYCa 1

29 O6béM mapa 1

30 OOBEM MApOBOrO CETMEHTA, IIAPOBOTO 1
CJI0S1, IIAPOBOTO CEKTOPA

a1 OO0BEM MIApPOBOTO CETMEHTA, IIAPOBOTO 1
CJI0S1, IIAPOBOTO CEKTOPA

0 Penienue 3a1a4 Ha MHOTOTPaHHUKH, 1
HWIAHP, KOHYC U IIap

13 PernieHue 3a1a4 Ha MHOTOTPaHHUKH, |
WIAHP, KOHYC U IIap

34 [TogoGHbBIE Tena B MPOCTPAHCTBE. |

CooTHoONICHUS MCXKAY IIoImaasaMu




MMOBEPXHOCTEH, 00BEMAMHU 1TOA00HBIX
Tel

KonTtposneHas padota Ne 2 o treme

35 "O06bémbI TET"

36 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

37 CrnosxeHue 1 BBIYUTaHNUE BEKTOPOB

38 YMHOXeHHEe BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

39 HEKOMILJIaHapHBIM BekTopam. [IpaBuio
napajuiefenuneaa
Pasznoxxenne BexTopa 1o Tpém

40 HEKOMIUTaHApHBIM BeKTopaM. [IpaBuio
napajuiefienunesa
Paznoxenue BekTopa 1o Tpém

41 HEKOMILUTaHApHBIM BeKTOpaMm. [IpaBuiio
napajiesenumnena
PaznoxeHnue BekTopa 1o Tpém

42 HEKOMILUTaHApHBIM BeKTOpaMm. [IpaBuiio
napaiesenumnena
PaznoxeHnue BekTopa 1o Tpém

43 HEKOMILIaHapHbIM BekTopaM. [IpaBuio
napasJiesienumnesa
[IpsimoyrosbHast cucTeMa KOOpJIuHaT B

44 npocrtpanctBe. KoopauHatel BekTopa.
[Ipocreiimme 3anaun B KOOpANHATaX
[IpssmoyrosnpHas cucteMa KOOpAUHAT B

45 npocrpadcTse. KoopauHarsl BekTopa.

HpOCTGﬁHIHG 3ala4u B KOOpAUHATaxX




[IpssMoyronpHas cucTeMa KOOPAUHAT B

46 npocrtpancTse. KoopauHaTel BEKTOpA.
[Ipocrenmue 3aga4u B KOOpAMHATAX

47 VYroa mexay Bekropamu. CkaliipHOe
MIPOU3BEICHUE BEKTOPOB

43 VYroa mexay Bekropamu. CkaliipHOE
MIPOU3BEICHUE BEKTOPOB

49 VYron mexay Bekropamu. CkalspHOe
MIPOU3BEICHUE BEKTOPOB

50 Brruncnenue yriioB Mex1y mpsMbIMH U
TJIOCKOCTSIMA

51 Brruncnenue yriioB Mex1y npsMbIMH U
TJIOCKOCTSIMA

50 KoopanHaTHO-BEKTOPHBINA METOT TPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

53 KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH TeOMETPUUECKUX 3a/1a4

54 KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"
[ToBTOpEeHUE, 0600IICHNE 1

55 cuctemarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U
[ToBTOpEeHUE, 0000IICHNE 1

56 cucreMarusanus 3HaHuil. OCHOBHbIE

¢burypsl, (hakThl, TEOPEMBI Kypca
IUTAHUMETPUHI




57

[ToBTOpEHUEe, 0600MIICHNE U
cucremaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPU U

58

[ToBTOpEHUe, 0600MIICHNE U
cUcTEMAaTH3aliA 3HaHUHA. 3amaun
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

59

[ToBTOpeHue, 0600IICHNE U
cHCcTeMaTH3aIMs 3HaHul. 3a1a4un
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

60

[ToBTOpEeHuUE, 0600IICHNE 1
cucTeMaTu3aIus 3HaHuHA. 3amaun
TJIAHUMETPUU U METOJIBI MX PEIICHUS

61

[ToBTOpEeHME, 0600IIEHNE U
cucreMarusanus 3Haguii. OCHOBHELIE
¢urypsl, GhakTel, TCOPEMBI Kypca
CTEPEOMETPUHU

62

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUHU

63

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUU

64

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
CTEPCOMETPUHU ¥ METOIbI MX PEIICHUS




[ToBTOpEHUEe, 0600MIICHNE U

65 cucTeMaTu3alus 3HaHui. 3aaauu 1
CTCPEOMETPUHU U METOMBI MX PEIICHUS
[ToBTOpEHUe, 0000IICHNE U

66 cUcCTeMaTu3alus 3HaHUH. 3a1auun 1
CTEPEOMETPUHU U METOBI X PEIICHUS

67 Wrorosas koHTposbHas paboTa 1

68 [ToBTOpEHME, O606HI€HI:IC u |
CUCTeMAaTH3aIis 3HAHUH

OBIIEE KOJIJMYECTBO YACOB I10 34

[TPOI'PAMME







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
e Maremaruka : anredpa U Hadajga MaTeMaTHYECKOTO aHAIIN3a, TEOMETPH.
I'eometpus. 10-11 knaccel : yueb. s o0ieoOpa3oBaT. OpraHu3aIui :
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2020
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M.A. nuenckas. — M. : IIpocBemenue, 2022
e Huyenckas M.A. I'eometpusi. CamocrosiTenbHble padboThl. 11 kmace :
yaeOHoe rmocobue aJist 0011e00pa3oBaT. opraHu3aiuii : 0a30BbIi YPOBEHD /
M.A. nuenckas. — M. : IIpocsemenue, 2022
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