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HOACHUTEJIBHAS 3AIIMCKA

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  TpeOOBaHWU, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreoMeTpHM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOYUYEHHUsS TEOMETPHH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuThe y oOyyaronmxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO0 W HICATbHOr0, XapaKTepe OTPaKECHHUS
MaTEeMaTUYECKOM HAyKOH SBJIICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHYECKOI0 MOJIEITUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCSA, a
TaK)K€ Ka4eCTB MBIIUICHUS, HEOOXOAMMBIX JMJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBACT BO3MOXXHOCTb H3YUCHHs KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU H3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCS MPU PEIICHWH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIMaIbHOro OBbITHS, ¢opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISETCS



OJIHUM M3 MpO(PECCHOHATBHO BaXHBIX KauyecTB, IMOITOMY 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 yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIHEIIHOTO  MPOJOKEHHs  00pa3oBaHMs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM YpOBHE Npe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOIO oOuiero oopaszoBanus. Takum oOpa3zom, oOywaroluecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTD 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM IeATeTbHOCTH.

JIOCTH)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CIEeUMBAETCS PEIIEHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHeIMH 3aadyaMu  OCBOEGHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (dopMUpOBaHHE TIPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHHUKAX U TeJlaX BpAIICHUs KaK
O BaXHEMIINX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3HbIE SIBJICHUS OKPY’KAIOLIET0 MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
peabHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPALCHUS;

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

e (dopMHpOBaHHE YMEHHsI OINEPUPOBATH OCHOBHBIMH MOHSTUAMHU O
MHOTOI'PaHHUKAX U TeJIaX BPAalIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  DPEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
dopMupoBaHue  yMEHHUS ~TPOBOJUTH  HECIOXKHBIE  JJOKa3aTeJIbHbIC
paccyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MIPAKTUYECKUM COAECPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronnXcs,
MTO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (YHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yYMEHHUE PACIIO3HABATH MPOSIBICHUS TEOMETPUUECKUX OHATUN, 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
FEOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIA T'€OMETPUUECKUN
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpPEOMETPUH B HAYAJI€ €T0 U3YUeHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, W OMNpeenéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércss HATIAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON AesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalIuXxcs B Kypce CTepeOMETPUM TPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX O0pa30B W 3a/Jad Ha OMNEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcsi He TOJIBKO MO COACPKATEIbHBIM JIMHUSAM, HO | 110 T0oJ1aM 00y4eHUs
Ha YpOBHE CpeIHEero 001ero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, 4YTOObI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYILIECTBIISUIOCH MOCIJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YJaroONIuXCs, PaCHIupss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpUU. Touka, TmpsMas, IMIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble M CKpelluBaromuecss mnpsMbele. [lapamienbHOCT OPSMBIX H
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyieiibHble TMPSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIETBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMU B MPOCTPAHCTRBE.
[TapanienbHOCTH MIIOCKOCTEN: TapalIeNIbHbIE IIIIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocTeit. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunes; IoCTPOCHHE CEUCHUI.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajuieNibHble W MNEPHNEHIUKYISPHbIE K TUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOopeMa O NpsMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT MIPSIMOM 10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa O TpExX
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPHU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MTOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMO YT OJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: n-yrojgpHas nupamuia, TpaHd H
OCHOBaHUE MHUpPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUABL, IPABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHN: MOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IMPU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexka’ip u ukocasap. CeueHust Ipu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICIICIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
II0LIAb OCHOBAHMM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOI pu3Msl. [nomans
OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€Hnon nupaMuibl. [lonstue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX 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, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh; TUTOIIA]Tb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
¥ BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, TUAMETP; TUIONIAIb IMOBEPXHOCTH CQEPHI.
Bzaumnoe pacmnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KomOunaruu Ten BpalieHus 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1mapa u 1miomaasb chepsl.

[lomo6ueie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

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

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3aHHBIX C
IIPUMEHECHUEM TMpaBWi JACUCTBUUA € BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocredmme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaJasipHOE NPOU3BEIACHHUE BEKTOPOB.



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

IINIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTO MpeaMeTa
«MatemaTuka XapakTepHU3yITCS:

I'pa:xknanckoe BocnmuTanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHICKOro OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHM,
OpolLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GyHKIUSAMU U Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY Y HACTOAIIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHMCKMX MAaTEMAaTHKOB U POCCUMCKOW MAaTEMATHUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHKEHUH B APYrMX HAyKax, TEXHOJIOTHsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHU HAYKH U JIEATEIIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OyAYIIErO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pPa3JInuHbIX BUJIOB UCKYCCTBA.

DusnyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUe 3HAHUS B
WHTEpEcax 370pOBOTo U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAaHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHU U
OTJIbIXa, peryiisipHas (pu3nueckasi akTUBHOCTH); PU3HMUECKOTO COBEPILIEHCTBOBAHMSI,
[P 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MpPOPECcCHOHAIBHOW  JESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYeCKOe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJIHON U COLMAIBHON
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3a1ad B
00J1aCTH OKPY’KaIOILEN Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU UX BO3MOKHBIX
MOCIICJICTBUH JJI OKPY>KAIOIIECH CpeIbl.

ILleHHOCTH HAYYHOI 0 O3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elloBEYECKON JesTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTHS LMBWIM3AIUU; OBJIAJACHUEM SI3BIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJabTaThl OCBOEHUS MPOrpaMMbl YU4E€OHOTO MpeaMeTra
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVUAIOWUXC (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpYydcaue2o  mMupa,  NpUMeHeHue  JI02U4eCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1ornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OMpeNeNiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccupuKaluu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeoOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOT'O), BHICTPAUBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AECTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHI, (PUKCHPYIONIUE IMPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHHSA, TMPOIECCa, BBISABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBIIATH AeUIIUTHI UH(POpPMAIUY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOpPM MpEACTABICHNUS,

CTPYKTYpPHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IuyHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecKH;

OLICHUBATH HaJIEXKHOCTh uHpopMalu o CaMOCTOSITEJILHO
c(hOopMYyJIMPOBAHHBIM KPUTEPHUSIM.



2)  Vuueepcanvnvlie  KOMMYHUKAmMueHbvle  Oelicmsus,  00ecnedusaom

chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

Oo0menne:

e BOCIPUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
U [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUs
3aJ1a4yu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ OOCYXKJEHUS 3a1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYK/1aeMOM TEMBI,
pOOJIEMBI, peIacMor 3a7a4M, BRICKA3bIBATh WJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS; COIOCTABISATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHUX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  PCIICHHWS  3aJayd,  JKCIIEPUMEHTAa,
UCCJICIOBAHNS, IIPOCKTA; CAMOCTOSATEILHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAINA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHun4ecTBo:

e IIOHUMATh M MCIIOJIH30BATh NPEHMYIIECTBA KOMaHIHOW U UHIANBUAYATLHOM
paboThI MPHU peENICHUH YYEeOHBIX 3aJlay; MPUHUMATH IICJIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3allMI0  COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXKIaTh MpoOLECC H
pe3ynbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» U WHBIC); BBIIOJHATH CBOIO YacTh pPabOTHI H
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Ynusepcanvnoie pecynamuensie oeiicmeaus, obecneuusarom ¢hopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanus:

e COCTABJIATH IUIAH, aJITOPUTM PEUICHUS 3a/1auu, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CTIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3yabTaTa
pEIIeHHs] MaTeMaTHIEeCKON 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PEILICHUY 3aa4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WIH HENOCTHKEHHS DPE3YNbTAaTOB AEATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U IEPIECHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIH YroJl ABYTPAHHOTO yria; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, PABWIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHIBl MHOTOT'PAHHUKOB (NHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienune, Kyo).

KiaccupunupoBath ~ MHOTOTpPaHHUKH, BBHIOMpass ~ OCHOBaHUSA  JUIS
Kiaccuukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSMBIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATUIAMU: CEKYIIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3YsI METO/T CIIEOB.

CTtpouth C€UE€HMSI MHOTOTPAHHUMKOB METOJIOM  CJI€JOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAX0XKACHHE TEOMETPHUUECKHUX BEJIUYMH MO 00pa3iiaM Uiu
ajJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKA [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAX0XKAEHUE TEOMETPUUECKUX BEJIMUYMH 1O 00pas3iiaM Wiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJUTUYECKUE METOJbl MPH PEIICHUHU



CTaHJAPTHBIX MATEMaTHYECKUX 3aJa4 HA  BBIYUCICHHUE  YIVIOB  MEXKIY
CKpPEIIMBAIOIIMMHUCS TNPAMBIMH, MEXKIY MPSIMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpHU3Ma,
nupamua) c IpuMeHeHUEM (POpMYJT; BBIYUCISATH COOTHOIIEHUS MEKTY TUIOLIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MNOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HMHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensTh reomeTpuueckue (HakThbl 7S pEIICHHs] CTEPEOMETPUUECKUX 3a/1ad,
IIPEAIIOArarIIuX HECKOJIBKO 1ar0B PEICHU, €CIIN YCI0BUs IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

[IpuMeHaT, mpocTeMe NpPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaUTE TpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUMU B UCKYCCTBE.

[IprMeHATh TOJyYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH DPEaJbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B IPOLECCE IIOUCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh pPEaAbHBIE
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TEOpeM, arrapaTa aireopbl; pemarhb
IIPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: UUIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yrolue
AIMHAPUIECKON MOBEPXHOCTH; IUIUHAP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yIoIIHe
KOHUYECKON OBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIXHIDP, KOHYC, cdhepa u map).

OOBICHATH CIIOCOOBI TMTOTYUYEHUS TEN BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrooxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Tel  BpalleHHs,
FEOMETPUUECKUX T C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSIMU: MHOTOIPAaHHUK, BIMCAHHBIN B C(pepy U OMMUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAST B MHOTOTPAHHUK WM TEJIO BPAILICHHUS.



BbluncnsaTh COOTHOIIEHUS MEXAY MIIOMIAIIMU MOBEPXHOCTEW M 00bEMaMu
IMOTOOHBIX TE.

N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BbIBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJl MEXIY
BEKTOpPaMHM, CKISIPHOE MPOM3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJISPHOE TMPOMU3BEICHUE, pacKialblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBON CUCTEME KOOPIMHAT.

[TpumMensaTH reoMeTpudeckue (HaKThl IS pEIIeHUs CTEPEOMETPUUCCKUX 3a/1a4,
MPEANOJIATAOIINX HECKOJIBKO IIATOB PEUICHUS, €CJIM YCIOBUS PUMEHEHHUS 3a]aHbI
B SIBHOU (popMme.

Pemare mpocrenine reoMeTpuYEeCKHE 3aJ1a4d HAa IMPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemarte 3amaum Ha [JA0KA3aTEIbCTBO MATEMaTHYECKHMX OTHOIICHUM U
HaXO0XJICHHE IT€OMETPUUECKUX BEJIMUMH MO 00pa3liaM WK aJropuTMaM, IPUMEHSsIS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumeHaAT, mpocTeMe NPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUHN CTEPEOMETPUYECKUX 3a]1a4.

[IpuBOINTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYydCHHBIC 3HAHHUS Ha MPAKTHUKE: AHAJIW3UPOBATH PEAbHBIC
CUTyallu W TMPUMEHSATh HW3YYEHHBIE IIOHSATHS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4YeCcKd C(POPMYJIHPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CUTyalluM Ha $3bIKE TE€OMETPUM, MCCIEA0BATh ITOCTPOCHHBIE MOJEIH C
HCTOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHU M TEOPEM, almnapaTa aareopsl; peraTh
MPAKTUYECKUE 33/1a4H, CBA3aHHBIC C HAXO0XKJICHUEM I'€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 10
) [IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneH;ImiynszOCTb TPSIMBIX U 2
IJI0CKOCTEH
Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
OO6BbEMBI MHOTOTPAHHUKOB 9 1
7 HOBTOPGHI/IG, 0000I11IeHrE cCCTEMAaTH3 Al 4
3HAHM.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 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 12
OO6bEMBI TEN 5 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHnue, 06o0IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KounyecTBo yacoB JJIeKTPOHHBbIE HU(PPOBHIE
l'l/_l'l Tema ypoka Beero Konrtpoabubie | IlpakTnueckue f[[:;:eﬂnﬂ o0pasoBaTejibHbIe
padoThI padoTsl pecypchl
OcHOBHBIE TIOHITHS
CTEPEOMETPUU: TOUKA, TIPsIMas,
IJI0CKOCTh, MPOCTPAHCTBO.

1 [IpaBuna n3o0pakeHus Ha 1 509 bubmuorexa [JOK
PUCYHKaX: U300paKeHHs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka
[Tonsarus: nepecekaromuecs

2 IJIOCKOCTH, rf)epeceKaImeec;I 1 4.09 bubmorexa OK

https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ IIOCKOCTh

. [TonsiTHs: nepecekaroniuecs BuGmorexa [OK
[IIOCKOCTH, Tiepeceratonmect ! 9.09 https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOT'PaHHUKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha | 11.09 bubnunoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959%ed
yepTexkax
HauanbHble cBefieHHs 0 KyOe U bubnuoreka [IOK

5 N 1 16.09
NApaMHUJIE, UX Pa3BEPTKU U https://m.edsoo.ru/b30d{f38




mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBefeHus o kyoe u

6 MIApaMHU/JIE, UX Pa3BEPTKU U 18.09 bubnuorexa [JOK
Mozenu. CeueHus ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsatue 06 akcCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHH: bubnuoreka [JOK
7 23.09
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScéfe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM
TIOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
8 25.09
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUH: bubmuorexa [JOK
9 30.09
AKCHOMBI CTEPEOMETPUHU U https://m.eds00.ru/65¢c6b106
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPUH: bubnuoreka [JOK
10 2.10
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIix
B IIPOCTPAHCTBE: bubnunorexa [JOK
11 7.10
MepeCceKaroIInecs, mapajjieabHble https://m.edsoo.ru/1a2520f6
U CKpPELIMBAIOIINECS MPSIMbIE
[TapaniensHOCTh NPSMBIX U
P N P bubmuoreka [JOK
12 IJIOCKOCTEN B IPOCTPAHCTBE:! 9.10

napaJlyICJIbHBIC MIPSIMBIC B

https://m.edsoo.ru/93ad36b3




IIPOCTPAHCTBE; MapaAJICIbHOCTD
TPEX MPSAMBIX

[TapamienpsHOCTE NPSMBIX U
IUIOCKOCTEH B POCTPAHCTBE:

bubmmoreka [{OK

13 [MapayuieIbHOCTh PSIMOU 1 14.10 https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH

14 VYriael ¢ cOHanpaBIeHHBIMU 16.10 bubnuoreka [JOK
CTOpOHAMHU https://m.edsoo.ru/9f4071b9

15 Yron mexay npsMbIMU B 21,10 bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yroa mexay npsMbIMU B 310 bubmuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0

17 [TapamienpHOCTB MIIIOCKOCTEM: 6.11 bubnuoreka [JOK
napajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255

13 CBolicTBa napajuiesibHbIX 111 bubmuorexa [JOK
IJI0CKOCTEH https://m.edsoo.ru/e504d656

19 gﬁ:;;:? iﬁiﬁiﬁﬁfﬁiﬁiﬂf 13.11 bubmmorexa IOK
kY6, mapameenuIex https://m.edsoo.ru/4a28dc02

bubnunorexa [JOK
20 Hoetpoenie cereriii 18.11 https://m.edsi.ru/ld434c10f
bubnunoreka [JOK

21 Hoctpoertue cederuit 20.11 https://m.edS(I)_E)?ru/ec%feSd
KonTpoabHasi padora mo reme

2 "IIpsiMble ¥ NJIOCKOCTH B 25.11 bubnuoreka [IOK

npocrpanctse. [lapanienbHocTh
NPSAMBIX U IIOCKOCTE"

https://m.edsoo.ru/9a0a9e56




IlepneHUKYIAPHOCTD NPSAMOU U

bubmuoreka [JOK

: 27.11

23 IUIOCKOCTH: NIEPIICHIUKYJISIPHbBIE 7 hitps://m.edsoo.ru/b19f6asd
MPSIMBIE B POCTPAHCTBE

24 [Ipsimble mapasuienbHble U 212 bubnuorexa [JOK
MEPIEHIUKYIIPHBIE K IIJIOCKOCTU ' https://m.edsoo.ru/0ac11c95
[Ipsimble mapasienbHble U bubnuorexa [JOK

25 4.12
MEPIEeHIUKYIIPHBIE K IJIOCKOCTU https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH 9.12 bubnuorexa [JOK
HPSMOH U TITIOCKOCTH ' https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHauKyIspHOCTH 112 bubnuoreka [IOK
IPSMOii M TIOCKOCTH ' https://m.eds00.ru/79165d15
Teopema o nmpsiMoi bubmuorexa [JOK

28 . 16.12
MEePIEeHIUKYIIIPHOM MIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsimoit 18.12 bubmuorexa [JOK
MePIEHIUKYIISIPHON TJIOCKOCTH ' https://m.edsoo.ru/bd3745{8
Teopema o psimoit bubmuorexa [JOK

30 . 23.12
MePIEHIUKYIISIPHON TJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKynAp U HAKIOHHBIE:

31 paccTosiHue OT TOYKHU JI0 7512 bu6mmoreka [JOK
IJIOCKOCTH, PACCTOSIHUE OT ) https://m.edsoo.ru/33c477d3
MPSIMOM JI0 TJIIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:

0 paccTosiHUe OT TOYKH JI0 30.12 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSTHUE OT ’ https://m.edsoo.ru/66fefadd
MIPSIMOM JI0 IJIOCKOCTH

33 IlepnieHauKynsAp U HAKJIOHHBIE: 13.01 bubnuorexa [IOK

pPacCToOAHUC OT TOUKH OO

https://m.edsoo.ru/a5b7b8e3




IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 110 IIJIOCKOCTH

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10

bubmmoreka [{OK

34 IJIOCKOCTH, PACCTOSIHUE OT 15.01 https://m.edsoo.ru/dbee22bc
HPSIMOM 110 IIJIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YOI 20.01 bubnuoreka [JOK
MEXAY NPSIMOH U MIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, JTUHEHHBIN 201 bubnnorexa [JOK
yTOJ1 IBYTPaHHOTO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, TUHEHHBIN 2701 bubnuoreka [IOK
YTOJI IBYTPAaHHOTO yIJia https://m.edsoo.ru/c7c777ed
[lepnenuKyIIpHOCTH
18 TJTIOCKOCTEM: MTPU3HAK 29.01 bubmuorexa [JOK
MEePIEHINKYIISIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[TepieHAMKYISAPHOCTH
39 IJIOCKOCTEH: TPU3HAK 300 bubmuoreka [JOK
MEePIEHANKYISIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[lepnieHIUKYIAPHOCTD
40 IJIOCKOCTEH: TPU3HAK 5.02 bubnnorexa [JOK
MEePIEHIUKYIISIPHOCTH JBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEM
n bubnmuoreka [JOK
41 Teopema o0 TpEX nepHeHAUKYIApax 10.02 https://m.edsoo.ru/e4972ede
42 Teopema o TpEX nepHeHAUKYIApaAx 12.02 bubnnorexa HOK

https://m.edsoo.ru/52188a7d




bubmuoreka [JOK

43 Teopema o TpEX nepHneHANKYIIpax 17.02
P pex Tiep P https://m.edsoo.ru/9f246736
KonTposbHas pabora no remam
"IlepneHAUKYJISIPHOCTD NPSIMBIX bubnuorexa [JOK
44 ? 19.02
U mJockocTei" u "Yribl Mexay https://m.edsoo.ru/5b971ef3
NPSAMBIMH U IVIOCKOCTAMHU "
[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBI€ JIEMEHTBI
45 ororba . . 24.00 bubmmoreka [IOK
MHOTOTPAaHHUKA, BBITYKJIBIC U .
P https://m.edsoo.ru/2d24e873
HEBBITTYKJTbIC MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronpHas npusma;
TPaHU ¥ OCHOBAHUS IPU3MBEI;
" p S P > 602 Bu6miorexa [JOK
npsiMasi © HAKJIOHHAS TTPU3MBI; .
P P https://m.edsoo.ru/b4ad63ad
OOKOBAas U TOJTHASI TIOBEPXHOCTh
MIPU3MBI
IMapamnenenurmen,
47 p UH e . 3.03 bu6mmoreka [IOK
MIPSMOYTOJIBHBIN MapajuIeIeuIl .
PAMOYT . P a https://m.edsoo.ru/8a7be683
1 €ro CBOMCTBA
[Mupamuna: n-yrojibHasi MUpaMKIa,
T'paHU ¥ OCHOBAHUE MMUPAMU/IBI;
48 6p pamui 5.03 bubnuoreka [JOK
OKOBas M IMOJIHAs IOBEPXHOCTh .
P https://m.edsoo.ru/fblcd0as
MMUPaMU/IbI; TIPABUIIbHAS U
yceu€HHas TUpaMua
[IpaBUIIbHBIE MHOTOTPAHHHUKHU:
MOHATHE MPABUIHHOTO
p bu6mmoreka [JOK
49 MHOT'OTpaHHUKA; IIPaBUJIbHAS 10.03

Ipru3Ma 1 MpaBuibHadg MApaMuaa,
IpaBHJIbHAsd TPCYroJIbHAA

https://m.edsoo.ru/074c8865




MIAPaMHUJIA U IIPABUIIbHBIN
TETpadaAp; Kyo

[IpencraBnenue o NpaBUILHBIX

bu6mmoreka [{OK

50 MHOTOTPAaHHHKAX: OKTadIp, 12.03
P P https://m.edsoo.ru/a0fddSbf
JOJICKAdIp U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIIEHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI bubnnorexa [JOK
51 17.03
CUMMETpPUHU B MUpAMUJAX, https://m.edsoo.ru/b9e777d9
napajuieNieuIe/1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX
Beruncnenue 3eMeHTOR
52 ororpa oB: pébpa 19.03 bubamorexa LOK
MHOTOTPaHHUKOB: , .
P pebp https://m.edsoo.ru/6¢cdbecef
JUarOHAJIN, YTITbI
[Tmomaae 60KOBOM OBEPXHOCTH H
MOJIHOW MTOBEPXHOCTHU MPAMOM
MPU3MBI, TUIOIIA/Ib OCHOBAHUH, bu6mmoreka [IOK
53 . 24.03
TeopemMa 0 OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/37d84157
MPSAMOUN MPU3MBbI
[Tmomaae 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHOM
54 P P 26.03 bubnuoreka [JOK
MMUPaMU/IBI, TEOPEMa O TIJIOMIA TN .
PAMIABL, TEOP e https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI
55 KonTpouabHnas pabora no reme 704 bubnuorexa [IOK
"MHororpaHuuku'' ) https://m.edsoo.ru/a95{5c04
N bubnuoreka [JOK
56 [Tonsitre 06 00BEME 9.04 i

https://m.edsoo.ru/7ad0020b




bubmuoreka [JOK

37 O0bEm mipamue! ! 14.04 https://m.eds00.ru/235171b3
. bubnuorexa [JOK
38 OObEM nupaMHAL ! 16.04 https://m.edsoo.ru/f47dfefd
. bubnuoreka [JOK
59 OOBEM npamup! ! 21.04 https://m.edsoo.ru/79¢10312
bubmmoreka [{OK
S 1 23.04
60 OOBEM mipamu e 3.0 https://m.edsoo.ru/2faadc3f
bubmmoreka [{OK
1 S 1 28.04
6 OObEM MpH3MEI 8.0 https://m.eds00.ru/79853608
bu6moreka [IOK
2 & 1 .04
6 OOBEM mpH3MbI 300 https://m.edsoo.ru/1e053890
" bubmuorexa [JOK
63 OObEM npHMEI ! 305 https://m.edsoo.ru/482d3f51
64 KonTposbHasi padbora mo reme 1 .05 bubnuoreka [IOK
"O0bEéMBI MHOTOTPAHHUKOB"' ) https://m.edsoo.ru/28a6573c
65 12.05
66 14.05
[ToBTOpEeHME, 0000IICHNE bu6mmoreka [JOK
67 e I > 19.05 https://m.ed /098bedad
68 CHCTEMAaTHU3aLMs 3HAHWIA. 21.05 ps://m.edsoo.ru eda
69 26.05
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yronue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYECKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IIoIaas OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne uiIMHApa Ha TII0CKOCTH.
PazpépTka nmnuaapa. CeyeHus
IUIUHIPA (TJIOCKOCTBIO, TapalIeIbHOM
WM NIEPIEHIUKYIISIPHON OCH
HWIHH]IPA)

Konuueckast ToBepXHOCTb,
oOpa3ymolne KOHUIeCKOU




IMOBEPXHOCTH, OChb U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOoBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONab OOKOBOH
U MTOJTHOYM MTOBEPXHOCTHU

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUA U OoKoBas
IIOBEPXHOCTH

10

N300paxkenue koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TUTOCKOCTBIO, MapaIeIbHON
OCHOBAHUIO, U TIOCKOCTHIO,
MPOXOIA1IeH uepe3 BepLINHY)

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

14

O0BEM MIMHIPaA, KOHYCA

15

O6bEM 1apa u mIomaas cepsl

16

[TomoOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTy IJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMH MOA0OHBIX
TN

17

KonTtponpHas padota no temam "Tena
Bpamienus" u "O6beMsl Ten"




Bekrtop Ha mockocTu u B

18 IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO
Pasnosxxenne BexkTopa 1o TpéM

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiesienunesna
Pemenne 3amad, CBA3aHHBIX C

22 IIPUMEHEHHUEM MPABUII JEHCTBUN C
BEKTOpaMu
[IpsimoyrosbpHas cucteMa KOOpAUHAT B

23 npocTtpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

)5 Brruncnenue yrioB Mexy NpsIMBIMH U
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBINM METOT ITPU
pELICeHUH T€OMETPUUECKUX 3a/1a4
KounTponbHas pabora no teme

27 "BekTopbl U KOOPJIMHATHI B
npocrpanctae"
[ToBTOpEeHME, 060OIIEHNE 1

)% cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpeHue, 0600LIIeHNE U

CHCTEeMaTHU3allus 3HaHUH. OcHOBHBIC




¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600IICHNE U

30 CHCTEeMAaTU3alMs 3HaHui. 3a1adn 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600IICHNE U

31 cHCcTeMaTH3aIMs 3HaHul. 3a1a4un 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpenue, 0600IICHNE U

1 cucremMaTtu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUHU

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEeHuUe, 0600IICHNE 1 |
cUCcTeMAaTu3alys 3HaHUuH
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. T'eometpus, 10-11: Yueb. s obureodbpazonat. yupexaenunii / JI.C. Atanacss,
B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsenenue, 2023.

2. T'eometpus. Junaktuueckue marepuanbl. 10 kmacc: 0a30Bbld U mpodu.
ypoBuu / b.I'. 3uB. — M.: IlpocBenienue,

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. T'eomertpus, 10-11: Yueb. s obuieodbpazonat. yupexaennii / JI.C. Atanacss,
B.®. byry3os, C.b. Kagomues u ap. — M.: I[Ipocsenienune, 2023.

2. T'eomerpusa. 10 — 11 knaccel: 3agaHMsi Ha TOTOBBIX YepTEkax IO
crepeomeTpun / aBT.- cocT. [ .M. KoBaneéra. — Bonrorpaa: Yuurens, 2020

3. Teomerpus. Junaktuueckue marepuanbl. 10 kiacc: 06a30BbI U npodul.
ypoBuH / b.I'. 3uB. — M.: IIpoceemenue, 2020

4. Marematnka. 5 — 11 Kiaccel: HETpaJAWIIMOHHBIE (OPMBI OpPTraHU3AINU
TEMaTHYeCKOTO KOHTPOJIs Ha ypokax / aBT.-cocT. M.E. Ko3una, O.M. ®azeena.
— Bonrorpaa: Yuurens, 2018.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://www.yaklass.ru

https://resh.edu.ru/

https://fipi.ru/

http://www.fcior.edu.ru/

http://school-collection.edu.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 669156940959655819463310575184336563501118402907
Bnageney Yemepucoea AHxenuka Mux aitnoeHa

OeicTevTened C 23.01.2025 no 23.01.2026



http://www.tcpdf.org

		2025-09-02T17:07:54+0500




