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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.

Llens 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  YCIEIIHOIO  MPOJODKEHHs  0Opa3oBaHMs 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 OCHOBHOI0 oOuiero oopazoBanus. 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 3HAHUIX B
npodeccuoHaIbHOM IeATeTbHOCTH.

JIOCTH)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CIEeUMBAETCS PEIIEHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHeIMH 3aadyaMu  OCBOEGHMS  Kypca
«I"'eomerpuny» 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 pa3Hble SBICHUS OKPY’KAIOLIET0 MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
peabHOM MHPE MHOTOTPAHHUKH U TEJIa BPALCHUS;

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

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAalIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  DPEIICHHs  OCHOBHBIX  THUIIOB  3aj]ay;
dopMupoBaHue  yMEHHUS ~TPOBOJUTH  HECIOXKHBIE  JJOKa3aTeJIbHbIC
paccyKIeHusl B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
[IPaKTUYECKUM COAECPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEN 00yUaronXcs,
MT03HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUI, KPUTHUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (YHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUU
yYMEHHUE PaCIliO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YUCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJCNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
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 AesTeNbHOCTH. 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 oOpa3a TMPOBOJUTCA C OMOPONM HA HAMVIAIHOCTh, a
OIepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPAaHCTBEY. DOpMUPOBAHUE JTOTUYECKUX YMEHUMN
pacmnpenensieTcss He TOJIBKO MO COAEePKaTEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHEeTo 001ero oopa3oBaHusI.

Coaep:xanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill MmporpaMMbl, pachpenen€éHHbBIM IO TrojaM OOyd4eHWs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATENbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIONMUXCs, PACIIUpSIS |
yriyosisist €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble M CKpelluBaroluecss mnpsMble. [lapamienbHOCTs NOPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyieiibHble TMPSMbIE B MOPOCTPAHCTBE;
NapajieIbHOCTh TPEX MPSAMBIX; NAPAUIEIBHOCTh MPSAMON U TUIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapaIeNIbHbIE TIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, mapajiesenumnea; NoCTPOCHHE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISPHBIC MPSIMBIE B
NPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W MEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOopeMa O NpsMOM
NEPNEHAUKYISIPHON IUIOCKOCTU. YTIbl B MPOCTPAHCTBE: YroJl MEXAY NpSIMOM U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs (GUTYPHI HA TUIOCKOCTh. [leprneHIuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYISIPHOCTH JBYX IUIOCKOCTEU. TeopemMa 0 TpEX
NEPHEHIUKYISApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. l[lupamupa: n-yrojgpHas nupamuia, TpaHd H
OCHOBaHUE NMHUpPaMUIbl; OOKOBAs U MOJHAs MOBEPXHOCTh MUPaMUbI; IpaBUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHW: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NMPaBWIbHAs NpU3Ma U
MpaBWIbHAS THpPaMUIA; NpPAaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHne O NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaexka’ap u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTBhI CHMMETPUH B IUPAMUIAX, MApAILICIICIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOI MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
iomaan yceu€unon nupamuibl. [lonstue 06 06béme. O6bEM MUpamMuabl, MPU3MBIL.

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

11 KJIACC

TeJia BpalueHus

Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHJPUYECKOW TMOBEPXHOCTU. LIMIMHAP: OCHOBAHUA H
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh; TUIOIIATb OOKOBOM U MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIue
¥ BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMeTp; IUIOMIAAb IMOBEPXHOCTU C]epshl.
Bzaumnoe pacmnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
TI0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KomOunaruy Ten BpanieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAaHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
OpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 1mapa u 1miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajiIeabHO U MEPIEHINKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miuockocTy U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. Yron Mexay BekTopamu. CKalsgpHOE IPOU3BEICHUE BEKTOPOB.



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



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HAaCTOSIIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
AKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHMS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYNBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MAaTeMAaTUYEeCKHWE 3HAHUS B
HWHTEpEcax 370pOBOro U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/IOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHON JIESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuabIM  chepaM  TPOQPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHbI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH.

IK0J0IrH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOJieM;
OpUCHTAIIMEN Ha MPUMEHEHUE MATeMAaTHYECKUX 3HAHUU JUIs pEIIeHUs 3ajlad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTUKHU, [MOHUMaHHEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATAloB ¢
Pa3BUTHA WM 3HAYMMOCTH IS Pa3BUTUS IIUBWIM3AIUU, OBJIAJCHUEM S3BIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATh IMPOCKTHYI) W HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECcco8 obydarouuxca (oceoenue
MEmo008  NO3HAHUSL ~ OKPYICAUujeco  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayuli, ymeruil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHIYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  TPU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHS:
YTBEpIUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (aKkTaxX, MTAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7Sl BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNI;



e JleNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUCHUN, YMO3AKJIFOUCHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIE€HUS U BBIBOJIbI;

e BBIOMpATH cMoOcOO penieHust y4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUME TPOTHUBOpPEUHE, MNpodiemy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OpMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
0o0BEKTa, SBJICHHS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

e TIPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMPOLECCA, a TAKXKE BBIABUTATH
NPEATIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeii:

e BBISIBIATH Ae(OUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOIIPOC U JIJIs1 pEUICHUA 3a]a4H;

e BBIOMpaTh WHGOPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLTIOCTPUPOBATH TPadUUIECKU;

e OLICHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHble  Oelicmeus, 00ecneyusaom

copmMupo8aHHoCcms CoyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oo0menue:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHUHU C YCIOBUSAMHU
U LIeJIIMU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh 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,
po0IeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALICJICHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYXMBATh pa3ju4yve M CXOACTBO MO3UIMI; B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJaud,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUpATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPE3eHTALUU U OCOOEHHOCTEN ayAuTOpHUH.

CoTpyaHun4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUyTLHOM
paboThl TIpU pelIeHUH YYeOHBIX 3a]ay; MPUHUMATh I1€Jb COBMECTHOMU
NEeATeNIbHOCTH, TUIAHUPOBATh  OPTraHMW3alMI0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, MOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOJHATH CBOIO YacTh pPabOTHI U
KOOPJMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOEr0 BKJaJa B OOMUHA MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Ynusepcanvuoie pecynamuensie oeiicmeaus, obecneuusarom ¢hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 peICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C Y4E6TOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
pEILIeHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPH PEIICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa L€ U YCIOBUSIM, OOBACHSTH
MPUYMHBI JTOCTHXKEHUS WM HEJOCTHXKEHUSI PE3yJIbTAaTOB JESATEIBHOCTH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

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

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO YTia,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YTroJl JABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

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

Pacno3naBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (NHpaMuaa; TMpHU3Ma,
PSIMOYTOJILHBIN Mapasuienenume, Kyo).

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

OnepupoBaTh MOHATUSMU: 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 HAXO0XKJACHHE TEOMETPUUYECKUX BEJIMYUH M0 00pa3iam uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUMUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIAMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKACHUE TEOMETPUUCCKUX BETUYMH MO 00pa3liaM WK
aNropuT™MaM, NPHUMEHSS U3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJApPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYMCICHUE YIVIOB  MEXIY
CKpPEILMBAIOUIMMHUCS TMPAMBIMH, MEXKIY TMPSAMOA M  IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPAHHBIX YIJIOB.

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



OnepupoBaTh MOHATUAMH: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBHI.

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

[IpumensTh reomeTpuueckue (GakThbl 715 pEIICHHUs] CTEPEOMETPUUECKUX 3a/1ad,
MPEANoIaralonX HECKOJIbKO IaroB PEIIEeHUs, €CIIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsT, mpocTellMe MpPOrpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
’KU3HU, Pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyuMeHsATh MONy4YeHHbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATH pealbHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIE TOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATH pPEabHbIE
CUTyallud Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, armapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1auM, CBI3AHHBIC C HAXO0XKICHUEM T€OMETPUUECKUX BEJTUYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPHUYECKAs IOBEPXHOCTh, OOpa3yolue
[WIMHIPUYECKOM TOBEPXHOCTH; IMIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIiue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U map).

OOBSACHITH CTIOCOOBI TIOJTYICHUS TSI BpaIlSHHUS.

KnaccudummpoBath B3auMHOE pacronioxkeHue chepsl U MIOCKOCTH.

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

Beruucnsate  00BEMBI M IIIOIMIAAM  TIOBEPXHOCTEW  Tel  BpamieHus,
T€OMETPUUYECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy 1 OMMMCaHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300pakate m3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.



W3BnekaTh, HWHTEPOPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpPa Ha YUCIIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaaIO0T.

[IpuMeHATh TPaBUIIO NAPAILIEIETUATIEA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOpPAMH, CKAIIPHOE NMPOU3BEAECHNE BEKTOPOB, KOJUJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTh reomeTpuyeckue pakThl 1715 pelIeHUs CTEPEOMETPUIECKUX 3a/1aY,
IPEANOJIArarINX HECKOJBKO IIAr0B PEMICHUS, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

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

Pemlatp 3agaum Ha [10Ka3aTE€NbCTBO MAaTEMATHYECKUX OTHOLIEHUH W
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pa3liaM WM aJirOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/a4.

[IpumensATh OpOCTEWIIME MPOTPAMMHBIE CPEIACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONIE U
KU3HH, pACIO3HABATH POSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC
CUTyallUM W IIPUMEHSATh HM3YYCHHBIE TMOHATHS B IPOLECCE IMOUCKA PEIICHUSA
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIIEMBbl, MOJEIUPOBATh PpEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, anmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a/1a4d, CBA3AHHBIE C HAXOXKJIECHUEM F€OMETPUUECKUX BEITUUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10 brbnmorexa [HOK
https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ TIIIOCKOCTH B IPOCTPAHCTRE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TJIOCKOCTSIMU 10 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: cCeueHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 5 1
OObemet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
B 1 1
3 €KTOPBI U KOOPAWHATEL B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHATHSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTtpancTBo. [IpaBuna
bu6moreka [IOK
M300paxKeHHs Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsiTHe 06 aKCHOMaTHYECKOM
) MOCTPOEHUH CTEPEOMETPUH: | bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScéfe
CJIE/ICTBHS U3 HUX
[TonsiTHe 06 akCHOMaTUYECKOM
3 MOCTPOCHUU CTEPEOMETPUH: 1 bubnuorexa [JOK
aKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM
4 MIOCTPOECHUH CTEPEOMETPHH: 1 bubnunoreka [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0o.ru/65c6b106
CJIE/ICTBUS U3 HUX
5 [TousiTHE 00 AKCHOMATHYCCKOM | bu6mmoreka [JOK
IIOCTPOCHUU CTEPEOMETPUU: https://m.edsoo.ru/258fc245




aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonatusa: nepecekaromuecs

bubmmorexa [{OK
6 IUIOCKOCTH, TIEPECEKAKOIINECS
https://m.edsoo.ru/2d8a9¢99
npsAMasi v INIOCKOCTh
[Tonatus: nepecekaromuecs
bubmmoreka [IOK
7 IUTOCKOCTH, IEPECEKAIOIIUECS
https://m.edsoo.ru/db685¢73
npsmasi v INIOCKOCTh
[TapamiensHOCTE NPSAMBIX U
IJTOCKOCTEMN B MPOCTPAHCTRE:
bu6moreka [IOK
8 MapajuieJIbHbIE IPSIMBbIE B
https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJIIEITBbHOCTh
TPEX MPSIMBIX
[TapamienpsHOCTh NIPSAMBIX U
9 IJTOCKOCTEMN B MPOCTPAHCTBE: bubnuoreka [IOK
[TapannensHOCTH NPSIMOY U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
B3anMHoe pacnosiokeHue npsiMbIX B
10 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnunoreka [JOK
napajieNIbHbIE U CKPEIUBAIOLIUECS https://m.edsoo.ru/1a2520f6
MpsiMbIe
1 VYTriel ¢ COHAIIpaBJICHHBIMU bubnunoreka [JOK
CTOPOHAMU https://m.edsoo.ru/9f4071b9
12 Yroa mexay npsMeIiMU B bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
13 VYron Mexay npsMbIMU B bubnunoreka [JOK

IIPOCTPAHCTBE

https://m.edsoo.ru/2935a9a0




[TapamienpHOCTB IIJIOCKOCTEM:

bubmuoreka [JOK

14
IapajuleIbHbIE IIIIOCKOCTH https://m.edsoo.ru/2e18{255

s CBoiicTBa mapajieIbHbIX bubnuorexa [JOK
IUIOCKOCTEHN https://m.edsoo.ru/e504d656
3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,

16 n300pa’keHre MHOTOTPaHHUKOB Ha bubnuorexa [JOK
PUCYHKaX, Ha MPOEKINOHHBIX https://m.edsoo.ru/a63959%ed
yepTekax
HauansHubie cBegeHus o kyoe u

" bubnuoreka [JOK
17 NUPAMULE, UX PA3BEPTKU U MOJIEIH.
https://m.edsoo.ru/b30dff38
CeueHnss MHOTOTPAHHUKOB
Hauanensie cBenenns o kyoe u
N yo bubmuorexa [JOK
18 NUPAMULIE, UX PA3BEPTKU U MOJEIH.
https://m.edsoo.ru/3d8ffd32
CeueHns MHOTOTPaHHHUKOB
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTH: TETPAd bubamorera LOK
P + TETPAP, https://m.edsoo.ru/4a28dc02
Ky0, mapayienenurne/
bu6mmoreka [JOK
20 I1 €HUE CEYECHUM
OCTPOCHHE CEHCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK

21 I1 €HUE CEYECHUM

OCTPOCHHE CetcHm https://m.edsoo.ru/ec26fe5d
KounTtponbHas pabora no teme

2 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npoctpanctse. [lapannensHOCT https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJIOCKOCTER"

[leprieHAMKYIAPHOCTD NMPSAMOMN U
P P P bubmuoreka [JOK
23 MJIOCKOCTH: IEPIEHAUKYIISIPHBIE

IpsAMBIC B ITIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d




[IpsimMble napajienbHbIe U

bubmuoreka [JOK

24 MEPIEHINKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

)5 [IpsimMble nTapajuiebHBIEC U bubnuorexa [JOK
IEPIEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

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

7 [Ipu3Hak nepneHauKyIspHOCTH bubnuorexa [JOK
MPSIMOM U TUIOCKOCTH https://m.edsoo.ru/79165d15

)% Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [JOK
MEePNEHANKYIISIPHOH MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYIIAp U HAKJIIOHHBIE:

31 paccTosiHue OT TOYKHU J0 TJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSMOM 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE:

1 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuorexa [JOK
paccTosiHue OT MPSMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIuKyIIAp U HAKJIIOHHBIE:

1 paccTossHUE OT TOYKH [0 IJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOU 110 https://m.edsoo.ru/a5b7b8e3
IIJIOCKOCTH

34 [lepnieHIMKyIIIp U HAKJIIOHHBIE: bubnuoreka [IOK

PaCCTOAHUC OT TOYUKHU 0 INIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT NPSAMOU 110

IIJIOCKOCTH
35 Teopema o Tpéx nepneHAUKYIIpax bubmmorexa [OK
P P PHEHIHIYAP https://m.edsoo.ru/e4972cdc
" bubnuorexa [JOK
36 Teopema o Tpéx nepneHAUKYIIpax
https://m.edsoo.ru/52188a7d
N bubnuoreka [JOK
37 Teopema o Tpéx nepneHAUKYIIpax
https://m.edsoo.ru/9f246736
18 VYTrasl B IPOCTPAHCTBE: YroJl MEXIY bubnuoreka [JOK
MPSIMOM M TJIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
39 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [JOK
IBYTPaHHOIO yrja https://m.edsoo.ru/5fa0b3ce
40 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubnuoreka [JOK
JIBYTPAHHOIO yriia https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
bu6mmoreka [IOK
41 MpU3HAK NEPIEHIUKYISIPHOCTH
g https://m.edsoo.ru/ec3e2da3
JBYX INTOCKOCTEN
[lepneHMKYISIPHOCTD IJIOCKOCTEH:
42 I I/II)3HaIf[ neynelf)l UKYJISIPHOCTHU Bubmrorexa LIOK
p p f[ yip https://m.edsoo.ru/ed9e2a8e
JBYX INTIOCKOCTEN
[lepneHMKYISIPHOCTD IJIOCKOCTEH:
bubmuoreka [JOK
43 MPU3HAK NEPIEHANKYISIPHOCTH
g https://m.edsoo.ru/ba75dc57
JBYX ITOCKOCTEN
KonTtponsHas pabota no temam
m "IlepneH IUKYISPHOCTD NPSAMBIX U bu6nuoreka [IOK

mockocTeil" u "Vl Mex 1y
MPSIMBIMU U TIJIOCKOCTSMU"

https://m.edsoo.ru/5b971ef3




[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bubmmoreka [{OK
45 MHOTI'OTPaHHUKA, BBITYKIIbIE U
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbI€ MHOTOTPAaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: n-yronpHasi mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnnorexa [JOK
HaKJIOHHAsI TPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAs! TOBEPXHOCTH MTPU3MBbI
47 [Tapamenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
MapajieenuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojbHasi TUpaMuIa,
TpaHU ¥ OCHOBAHUE MMUPAMU/IBI;
bu6moreka [IOK
48 OOKOBAasI U TOJTHASI IOBEPXHOCTh
https://m.edsoo.ru/fblcd0a5
MMAPaMU/Ibl; IPABUIIbHAS U
ycedu€HHas nupaMuaa
[IpaBUsIbHBIE MHOTOTPAHHUKHU:
MOHSATHE NPABUIILHOTO
49 MHOTOTIpaHHUKA; TpaBUJIbHAS bubnnoreka [IOK
npu3Ma u NpaBuUJIbHas TUPAMULA; https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYrOJIbHAS TUPAMU/IA
Y TIPaBWIBHBIN TETpadp; Kyo
[IpencraBnenue o npaBUIbHBIX
50 MHOTOTPaHHUKAX: OKTa3]] Bubmmorexa LIOK
p ) P https://m.edsoo.ru/a0fddSbf
JOJIEKa’Ip U UKOCA3P.
CummeTpust B IpOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEJIBHO TOUKH, bubnunoreka [JOK

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTpPUHU B ITUpaMUaAX,

https://m.edsoo.ru/b9e777d9




mapajiiejcnmieaax, rnmpaBUJIbHbIX

MHOTOTpaHHUKAX
Beruuciienue 3yeMeHTOR
" bubnuorexa [JOK
52 MHOTOTPaHHUKOB: pEOpa,
https://m.edsoo.ru/6¢cdbecef
JMaroHald, yIrJibl
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSAMOI
. bubnuorexa [JOK
53 MIPU3MBI, TUIOIIAIh OCHOBAHHIM,
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTHU
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTH MPABUIIBHOMN
bu6moreka [IOK
54 MUPAMUJIBI, TEOPEMA O TUIOMIATN
. .. o https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MHPAMUIBI
55 KonTtponpHas padoTa o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
56 [Tonsatue 06 00BEME bubnmorera [IOK
https://m.edsoo.ru/7ad0020b
57 O06BEM TTPU3MBI bubnmorexa [IOK
https://m.eds00.ru/79853608
58 O06BEM TTPU3MBI bubmorexa [IOK
https://m.edsoo.ru/1e053890
bubnuoreka [JOK
5 0b¢
? OObEM NpH3MEI https://m.edsoo.ru/482d3f51
N bubmuoreka [JOK
60 ObEM nupavi s https://m.edsoo.ru/235171b3
61 OO0BEM TUpaMHuIBI Bubmzorexa LIOK

https://m.edsoo.ru/f47dfefd




bubmuoreka [JOK

62 O06BEM nupamuIbI 1
https://m.edsoo.ru/79¢10312
b K
63 O06bEM TUpamMuIbl 1 nbmmotexa 1O
https://m.edsoo.ru/2faadc3f
64 KonTtposnsHas paboTa o teme ! bubmmoreka [IOK
"OOBEMBI MHOTOTPAaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEHue, 06001EeHNE
65 CUCTEMaTU3alus 3HAHUMN. | bubnnorexa [JOK
[Toctpoenune ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CUCTEMAaTH3aIsA 3HAHWH.
Brruncnenue paccTossHu: MEXIy
bu6moreka [IOK
66 JBYMSI TOYKAMH, OT TOYKH JI0 1
. https://m.edsoo.ru/f7792ba9
MPSAMO#, OT TOYKH JI0 TJIOCKOCTH,
MEXIY CKPEIIMBAOIIUMHUCS
NPSAMBIMU
bu6 OK
67 Hrorosas koHTpoOJIbHAS paboTa 1 nosmotera Il
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CHCTEMATHU3aIUA 3HAHUH.
Brruucnenue yrioB: Mex
o o bubnuoreka [IOK
68 CKPEILMBAIOIIUMHUCS TPSIMBIMH, 1
. https://m.edsoo0.ru/56765e8b
MEXKy NMPSAMOU U MIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJI0B MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrtpoiabnbie | IlpakTHyeckue Aara tupposbie
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsI padoThbI pecypest
Hunuaapuyeckas MoBEpXHOCTD,

| 00pasyrolue MUJINHIPUIECKOM | bubnuoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UMINHAPUYECKON TOBEPXHOCTH
N3obpaxenne muianHapa Ha
miockoctu. Pa3Béprka nununapa.

) Ceuenus nuInHIpa (MIIOCKOCTHIO, 1 bubmuorexa [JOK
napajieIbHON UITH https://m.edsoo.ru/016e25¢eb
MEePIEHANKYISIPHON OCH
IUAJTUHIPA)

Hununaap: ocHoBaHUS U OOKOBast

3 MMOBEPXHOCTh, 00pa3yromas U OCh; | bubnunoreka [JOK
IIoIaas OOKOBOM M ITOJIHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
Konunueckas HoBepXHOCTb,

4 oOpa3ymolre KOHU4eCKOU 1 bubnuoreka [IOK
IMIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTHU
N300paxkenue koHyca Ha

5 mockocTyu. Pa3zBéprka koHyca. | bu6nuoreka [IOK

CeueHns KOHYCa (HJ'IOCKOCTBIO,
napannenLHoﬁ OCHOBAHHIO, U

https://m.edsoo.ru/Obdelbe8




TUIOCKOCTBIO, MIPOXO/ISIICH Yepe3

BEpILHHY)
Konyc: ocHOBaHue u BepIvHa,
6 o0pa3yroinas U 0Ch; IJIOMAIb bubmorexa HOK
Pasyro b https://m.eds0o.ru/897dd3b2
OOKOBOII U TIOJTHOWM MTOBEPXHOCTH
YcedéHHbI KOHYC: 00pa3yromue u
Y pasyIo bubmmoreka [IOK
7 BBICOTA; OCHOBAHMUSA U OOKOBas
https://m.edsoo.ru/1468bab3
TMOBEPXHOCTH
Cdepa u m1ap: LueHTp, paguyc,
Qep P P, paity bubmmoreka [IOK
8 JIMaMeTp; MIIOIIAIb TOBEPXHOCTH
https://m.edsoo0.ru/0341bc2b
cepbl
B3anmuoe pacnonoxenue cepsl
9 M TJIOCKOCTH; KacaTeabHas bu6moreka [IOK
IJIOCKOCTH K cepe; mioman https://m.edsoo.ru/bed12a43
chepsl
10 N3obpaxenue chepsl, mapa Ha bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15{7f2
MHoOrorpaHHuK, OMMCaHHbIN
1 okoJio chepsl; chepa, BIucaHHAs B bubnuorexa [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpaIleHUs
12 KomOunarus Ten BpamieHus u bubnunoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBa 00OBEMOB Tl https://m.edsoo.ru/26a03tb7
N bub OK
14 O0BEM uIMHIpa, KOHyca ubmoreka 11

https://m.edsoo.ru/5513d87b




bubmuoreka [JOK

15 O0BEM 1mapa u TIoImaas cepsl
P wazs chep https:/m.edsoo.ru/d189bde2
[TogoGHBIE TeNIa B TPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TLTOIIAASIMHU bubnuotexa [JOK
MOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cf1eb
MOJOOHBIX TEJ
KontponsHas pabota no temam
" "o bubnuoreka [JOK

17 Tena Bpamenus" u "O6beMbl

" https://m.edsoo.ru/4a33a8ab
Ten

13 BekTop Ha miockocTu u B bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb

bu6moreka [IOK

19 CrnoxxeHue ¥ BRIYUTAHUE BEKTOPOB

https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK

20 YMHOX€EHHE BEKTOpa Ha YUCIIO

MHOICHHE BEKTOPA Ha HHCT https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM BEKTOpaM bubamorexa LOK
P pa. https://m.edsoo.ru/a28fd74e
[IpaBuino napamuienenunena
Pemenue 3aga4, CBsI3aHHBIX C
. . bu6mmoreka [JOK
22 MPUMEHEHHUEM TPaBUJI JICHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOpPaMH
KooprHaTHO-BEKTOPHBIM METOT
bubmuoreka [JOK
23 MpU PELICHUN T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a7a4
[IpsiMmoyronpHas cuctema
KOOpAMHAT B IPOCTPAHCTRBE.
P poctp bubmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATaxX

https://m.edsoo.ru/48db7058




YTroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK
25 CkansipHO€ IpOU3BEICHUE
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunciienue yrioB Mexmay bubnuorexa [JOK
NPSAMBIMU U IIJIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme
27 "BeKTophl U KOOpAUHATHI B bubnmorexa [TOK
" https://m.edsoo.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE U
)3 CHUCTEeMaTU3als 3HaHU. bubmuorexa [JOK
OcHoBHbI€ (HUTYpBI, PAKTHI, https://m.edsoo.ru/1780basd
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHuE, 0600IICHNE 1
29 CHCTEMAaTH3aLMs 3HAHUI. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IJIaHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
30 cUCTeMaTu3alus 3HaHui. 3agaun bubnuoreka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEeHUE, 0600IICHNE 1
31 cUcTeMaTH3alus 3HaHUi. 3a1aun bubmuorexka [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHue, 06001mEeHNE U
3 CUCTEMaTHU3alus 3HAaHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUun

https://m.edsoo.ru/74b2ad91




bubmuoreka [JOK

33 Hrorosas koHTpOJIbHAS paboTa 1 hitps+//m.edsoo.ru/ec24dfc?
34 [ToBTOpEHUe, 0600MICHNE U | bubnmoreka [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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