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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTU4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJSIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOyyarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOXKIACHUH T€OMETPUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M HACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOH SBICHUI 1 TPOLIECCOB PEeaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHUYECKOI0 MOJIEIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAILITUXCS, a
TaK)K€ KAa4yeCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0OI1IECTBE.

['eomeTtpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUIUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pEUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanHusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIb YUEOHOUN U TPYI0BOM AESATEILHOCTH, SIBISETCS



OJIHUM M3 MpO(PecCHOHATBPHO BaXXKHBIX KayecTB, IMO3TOMY akTyajbHa 3a/jaya
GopMupoBaHusi |y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIlPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOTIb30BAHUS
CUCTEMATHYECKUX TE€OMETPUYECKHX 3HAaHUW W  JEUCTBUM, cCHeUu(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHEHIHOTO  MPOJOJDKEHHUS  00pa3oBaHMs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE TNpe/Ha3Ha4Y€Ha IS
oOy4aromuxcs CpeHeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM IeATeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleUMBAeTCs pElICHUuEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHeIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABIECHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIINMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPYKAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEkKaxX, MOJAENAX U B
peaNbHOM MHUPE MHOTOI'PAaHHUKH U TEJIa BPaLCHUS;

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

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

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad;
dopMupoBaHuEe yMEHHUS  TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaroInXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yYMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr = JJIg  peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEpPEOMETPUH B HAYaJI€ €r0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HMHTYUTUBHOTO
MO3HaHMS, W OMNpeeNEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJTbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4eHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YalIuXxcs B Kypce CTepeOMETPUM TPOBOJUTCS 3a CUET PEIICHUS 3a/1a4 Ha CO3/JaHue
POCTPAHCTBEHHBIX O0Opa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOIHOTO COJEPHKAHUS.

OcHoBHBIE coaepkaTelnbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAepKaTeIbHBIM JTUHUSAM, HO U 110 ToAaM 00y4YeHUs
Ha YpOBHE CpeIHero 001ero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHws,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIAJIEHUE TEOMETPHUUECCKUMU
MOHSATHUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBA3H.

MECTO YYEBHOT' 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 o0ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsMBIX B IMPOCTPAHCTBE: NEPECEKAIOLINECH,
napajuieibHble M CKpelluBaroluecss mnpsiMble. llapamienbHOCTh HOpsIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTB IJIOCKOCTEN: TapalIeNIbHbIE IJIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunes; IoCTPOCHHE CEUCHHUN.

[TeprieHAUKYJISIPHOCTH MPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbIC MapajluieNIbHbIE W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOW M IJIOCKOCTH, TEOopeMa O NpsIMOH
NEPHEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll  JBYIPaHHOrO  yrija.
[lepnieHAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKyaspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpEx
NEPHEHIUKYISPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEpPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiejienunes U ero cpoucrtsa. llupamupa: N-yrospHas nupamuia, TPaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIbI; PABWIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAA MpPU3Ma H
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAs MNHPAMUJIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B IUPAMUIAX, MApAILICICIUNENAX, IPABUIIbHBIX
MHOTOI'PaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLIAb OCHOBAHMI, TeopeMa 0 OOKOBOI MOBEPXHOCTH NMPsAMOM npu3msbl. [Inomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHU[BI, TEOpEMa O
wiomaan yceu€Hnon nupaMuibl. [lonstue 06 06béme. O0bEM MUpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TEl.

11 KJIACC

TeJsia BpalueHus

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

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
U OCh; TUTIOIIAIb OOKOBOU U IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHMS M OOKOBas MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOIIAb MOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 ab cepol.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIUHIpPA U KOHYCA.

KomOunaruu Ten BpalieHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBINA
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajijiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayiyieIbHOE OCHOBAHUIO M TPOXOJSIIEE YEPE3 BEPILIUHY), CEUEHUS 1apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. C0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpA HAa YUCIO. Pa3noxkeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. PemeHwe 3agay, CBSI3aHHBIX C
MPUMEHEHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. KoopnuHatel Bektopa. IIpocrermme 3amaun B
KOOpAMHATAaX. Yrom Mexay BekTopamu. CKaJaspHOEe NPOU3BEIACHHUE BEKTOPOB.



Beruncnenne yrinoB Mexay HMPSMBIMHA U IDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PEIICHUHU T€OMETPUYECKUX 3aaY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMKA 00YyYaIOIIEeTOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICICTBOBaTh C COI[MAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSILIEMY POCCUHUCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCMOJB30BAaHUIO ITHX JOCTHIXKEHHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHHI; BOCIPUUMYINBOCTHIO
K MaTEMaTUYECKUM acIlleKTaM Pa3jIuyHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3NUecKasi aKTHBHOCTD ); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
[IPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHEM COBEpPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSHKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUH MIPAKTUUECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0J0IrH4ecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUUYECKON KYyJIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX  MpoOlJieM;
OpUCHTAIIMEN Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHWM JJig pelieHus 3ajad B
00J1acT OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, MOHUMaHUEM
MaTeMaTHUYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
pPa3BUTHS W 3HAYUMOCTH JJIA Pa3BUTUS IIMBWIM3AIIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYID U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaOm
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUXCl (0c80eHUe
Memo008  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUccie008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrblie 1oruyeckue 1efMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH; (OPMYITHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa3OBBIBATH  CYKICHHS:
YTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISBIICHHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHSI U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pelIeHUs, BbIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabckue 1eiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEOBATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpodsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHHUIO OCOOCHHOCTEH MAaTeMaTU4eCcKOro
0o0BEKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXAy
00BEKTaMH, SIBJICHUSIMHU, POIIECCAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIE0OBAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISIBISATH Je(DUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX [l OTBETA HA
BOMIPOC U /IS PEIICHUS 3a/1auH;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMALIIIO
Pa3TUYHBIX BUIOB U (OPM TPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uHpOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanrvnvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

copmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oomenne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



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

B X0J1e 00CYXJAEHHS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelIaeMol 3a/lauu, BHICKAa3bIBaTh U/IEH, HAIICJICHHbIE HA MOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKUBATh pa3jiuyve M CXOACTBO MO3HIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjbTaThl  pEIIeHHs  3aJayd,  JIKCIEPUMEHTAa,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIIECTBA KOMAHIHON U UHAUBUyTLHOM
paboThl TpU pelieHuH Y4eOHBIX 3ajlay; MPUHUMATH I11€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHWPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensiTh BHABI pabOT, IOTOBApUBATHCSA, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBHIX (hopmax paboThl (00CyxkaeHnss, 0OMEH MHECHH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOK YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

3) Yuusepcanvuvie pezyiamuensie oeticmeusi, obecneuusarom opmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MUMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHIA C y4ETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJI€Th HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCMU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yiabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [TPY PELICHUY 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yjbTaTa IIEId W YCIOBUAM, OOBSCHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEJACTBUS W3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTH U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TJIOCKOCTEH B
IPOCTPAHCTRE.

OniepupoBaTh MOHSTUSIMH: JABYTPAHHBIA YTroJI, TpaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBIA MHOTOTPAHHUK.

Pacno3snaBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (MMUpaMuia; MpPHU3MA,
pSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KiIaccupukay  (BbIMYKJIbIE W HEBBITYKJIblE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; IPSAMbIEC U HAKJIOHHBIE MTPU3MBI, TAPAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XKJACHHE TEOMETPUUYECKUX BETUYUH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUH
CTaHJAPTHBIX MATEMaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsMOH, OT TOYKA JO IUIOCKOCTH, MEXKAY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXO0XKJACHUE TEOMETPUISCKUX BETUYMH MO 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCIEHUE YIJIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsate 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MMpaMUJIa) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLICHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MNOHATHUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCh H
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUHU (PUTYPBI.

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

[TpumensTh reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralouX HECKOJIbKO Iar0B PEIIEHUs, €CIIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsaT, mpocTellliie MpOorpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKalIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

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

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAJIM3UPOBATH peabHbIC
CUTyallud W TPHUMEHSITh H3YYECHHbIE TOHSTHS B TMpOIECCe TOMCKA pPEeIIeHUs
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TE€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa ajireopbl; pemarhb
NPAKTUYECKUE 3a]1a4H, CBA3AHHBIEC C HAXOXKJICHUEM F€OMETPUUECKUX BEITHUHH.

11 KIJACC

OnepupoBaTh MOHATUAMH: HUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYECKOIN TOBEPXHOCTH; HIUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIiue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IIUIWHIP, KOHYC, cdepa u map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BpAIICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpalleHWs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

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

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImotHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUsI.



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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JE€UCTBUSL CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBaMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOPAaMH, CKAIIPHOE NPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPIHUHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIICHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIEHUS, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHUH N0 00pa3liaM WM airOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEICTBA M AIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, pACIO3HABATH POSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MONyYEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEaJIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTudecku CcHOpMyIUpPOBAHHOW MPOOJIEMBbl, MOJAEIUPOBATh PpEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUUIECKUX TIOHITHI U TE€OpeM, arrmapara aareophl; pemarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.
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Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 B 1
BEACHIE B CTCPCOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY MIPSIMBIMU U TUIOCKOCTSIMU httos://m.edsoo.ru/ 120937
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;fcli(;gﬁllic 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 T 12
eI Bpatiei https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl ¥ KOOpAMHATHI B MPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUCcTeMAaTU3aIys 3HaHUuH https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTtpaHcTBo. [IpaBuna
1 M300pakeHUs HAa PUCYHKAX: 1 bubnmorexa [JOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka
[TonsTus: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAFOIIINECS 1 bubmmorexa [OK
> 11°P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsiTHs: nepecekaronuecs
bu6mmoreka [JOK
3 IIJIOCKOCTH, TIEPECEKAIOITUECS 1
https://m.edsoo.ru/db685e73
npsiMasi ¥ IJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 M300pakeHue MHOTOIPaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexax
HavanbsHbie cBenenus o kyoe u

i bubmuoreka [JOK

5 MUpamMue, uX pa3BEPTKU U MOJICTH. 1

CeueHns MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38




HavanbsHbie cBeieHus 0 Kyoe u

6 nupaMu/ie, X pa3BEPTKU U MOJICIH. Bubmmorexa LIOK
CeHen s MHOTOTPAHHIKOB https://m.edsoo.ru/3d8ffd32
[TonsiTHE 00 AKCHOMATUYECKOM

7 MIOCTPOEHUU CTEPEOMETPUH: bubnuorexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM

3 MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
AKCMOMBI CTEPEOMETPHUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnosoxeHue npsmbix B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnnoreka [JOK
MapaJiyiebHbIC U CKPEIIUBAOIIHECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:

12 napajulesIbHbIE NIPSIMBIE B Bu6mmorexa LIOK

IIPOCTPAHCTBE; MapaUICIBHOCTD
TPEX MPSAMBIX

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




[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bubmuoreka [JOK

13 [TapamrensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTH
14 VYriael ¢ cCOHanpaBJICHHBIMU bubnuorexa [JOK
CTOpOHAMHU https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB MIJIOCKOCTEM: bubnuoreka [IOK
MapajyieabHbIE MNIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBolicTBa napauieIbHbIX bubmuorexa [JOK
IIJIOCKOCTEMN https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTHU: TETpadp, Bubmmorexa [JOK
https://m.edsoo.ru/4a28dc02
Ky0, mapasyieenurne/
. bu6mmoreka [JOK
20 Hoctpoertne ceernit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hoctpoertne ceernit https://m.edsoo.ru/ec26fe5d
KonTtponbHas pabora no teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edso0o.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[lepneHUKyYISIPHOCTD MPAMOU U BuGmiorexa IOK
23 MJIOCKOCTH: IEPIEHAUKYIISIPHBIE

MpsAMBIC B IIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d




24 [Ipsimble napaiiienbHble U bubmuorexa [IOK
NEePIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuieabHbIE U bubnuorexa [JOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo0.ru/ba545966
[Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK

26 N
PSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM M TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo0.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePIEeHANKYIISIPHOH MIIOCKOCTH https://m.edso0.ru/7d18834b
[leprienaAnKynsAp ¥ HAKIOHHBIE!

31 paccTosiHuEe OT TOYKHU J0 TIIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOU 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[leprienAMKyIAp U HAKIOHHbIE!

32 paccTosiHue OT TOYKH JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHue OT MPSMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprienAuKysAp U HAKIOHHbIE!

33 paccTosiHMe OT TOYKH JI0 IIOCKOCTH, bubnuorexa [IOK
paccTosiHue OT MPSAMOU 110 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH

34 [lepnieHIUKYyIIAp 1 HAKJIOHHBIE: bubnuorexa [IOK

PacCTOAHUC OT TOYUKHU O INIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT NPSAMOU 110

IIJIOCKOCTH
35 VYTriael B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
MIPSIMOM U IJIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroj bubnuorexa [JOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD INIOCKOCTEN:
38 MPHU3HAK MTEPIICHANKYIISIPHOCTH brbmmorexa [OK
4 https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEH
IlepieHIMKYIAPHOCTD TIOCKOCTEH:
39 Hpvll)sHaK Hel}i),HefIJII/IKyJIHpHOCTI/I bubnmorexa [JOK
g https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
40 MPU3HAK NMEPIEHANKYIIPHOCTH Bubmmorexa [JOK
g https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEH
41 Teopema o TpEX mepHeHANKYIIApaX bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApaX bubmmorexa [TOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHAUKYIIpax bubmmorexa [IOK
https://m.edso0.ru/9f246736
KonTtponsHas pabota no temam
44 "IlepneH IMKYISPHOCTD NPSAMBIX U bubnuoreka [IOK

mockocTel" u "YTibl MeXay
MPSIMBIMU U TIJIOCKOCTSMU"

https://m.edsoo.ru/50971ef3




[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bu6mmoreka [{OK

45 MHOTOIPaHHMKA, BRITYKIIBIC U
P 4 https://m.edsoo0.ru/2d24e873
HEBBINTYKIIbIC MHOTOTPAaHHUKY;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnnorexa [JOK
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJTHAs! TOBEPXHOCTH TTPU3MBbI
47 [Tapamenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
MapajieenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIA,
TpaHU ¥ OCHOBAHUE IMUPAMU/IBI;
bu6moreka [IOK
48 OOKOBAas U TIOJTHASI TIOBEPXHOCTh
https://m.edsoo.ru/fblcdOa5
MUpaMU/Ibl; IPaBUIIbHAS U
yceu€HHas nmupaMmuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
49 MHOTOI'paHHHUKA; TPaBUJIbHAS bubnuoreka [JOK
MpU3Ma U NPaBUIIbHAS TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MHUpPaMUIA
Y TIPaBWIBHBIN TETPadp; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MHOTOTpaHHUKAX: OKTad bubmmorexa [IOK
P ' AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTPUHU B ITUpaMUIaX,

https://m.edsoo.ru/b9e777d9




mapaJjiiejICnmIeaax, mpaBUjIbHbIX
MHOT'OrpaHHUKax

Briuncinenue >iieMeHTOB

bubmmoreka [{OK

2 b
> MHOTOIPARHHKOB: pEOpa, https://m.edso0.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOMI
53 MPU3MBI, TJI0IA b OCHOBAHUM bubmmorexa [IOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTU
MPSIMOM TPU3MBI
[Tmomaae 60KOBOM OBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHON
54 MUpaMHIbI, TEOPEMa O TUIONIAIN bubmorexa LOK
PaviAEL, Teop nea https://m.edso0.ru/5603e30b
OOKOBO MOBEPXHOCTH YCECUEHHOM
MTUPAMUTBI
55 KonTtponsHas padoTa o tTeme bubnuoreka [IOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6mmoreka [JOK
56 I1 0 00
OHIITHE 0B ObbENe https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 06
PEM TTHPAMILAK! https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 o
OOBEM mrpam bt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
> O0bEm mupani bt https://m.edso00.ru/79¢10312
bu6mmoreka [JOK
60 é
O0bEm mupani bt https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI Bubmiorexa TOK

https://m.edso0.ru/79853608




bubmuoreka [JOK

62 OGbEM mpusMbt 1 https://m.eds00.ru/16053890
. bubnuorexa [JOK
63 OObEM npHIMEL L https://m.edso0.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 bubmmoreka [IOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEHue, 060061EeHNE
65 cUCTEMaTU3alus 3HAHUMN. 1 bubnnorexa [JOK
[Toctpoenune ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Brruncnenue paccTossHU: MEXIy
66 JBYMSI TOYKAMH, OT TOYKH IO 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXTy CKPEIUBAIOITUMHUCS
MPSIMBIMHU
bu6mmoreka [JOK
67 Hroropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE
CHUCTeMaTH3aIys 3HAHHH.
Brrumciienue yrioB: Mex
68 CermHBalomeHc;I Hp}Il\'/IHIZII'MI/I, 1 Bubmorexa OK
N https://m.edsoo.ru/56765e8b
MEXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXIY
TJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Tema ypoka Konrtpoiasbubie | IlpakTuyeckue Aara tupposhie
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypest
Cdepa u map: neHTp, paamnyc,
1 JIMaMeTp; MO IOBEPXHOCTH 1 bubnmorexa LHOK
https://m.edso0.ru/0341bc2b

chepsl
B3anmuoe pacnonoxenue cepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6mmoreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHOU https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

5 Ceuennst nunuHApa (TIOCKOCTHIO, 1 bubmuoreka [JOK

napayienbHON UITN
MEePIEeHIUKYIIPHON OCU
WIHH]IPA)

https://m.edsoo.ru/016e25eb




Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU

bubmuoreka [JOK

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

8 06p§;y101ua51 1 OCb; Hnopmazn, bubmorexa HOK

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

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIIEH yepes
BEPIIHHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMMCaHHbIN

12 oxoJio chepsl; chepa, BIUCaHHAS B bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB T https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 OObeM wiimkzpa, KoKy https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2




[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOoLIEHUS MCXKAY IJIo1magsaMu

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTpoabHadg padora 1o rTeMam
17 "Ten’f Bpa eHEm" u "O0beMbl bubnmorexa LOK
" patt https://m.edsoo.ru/4a33a8ab
TN
18 BexTop Ha miockocTy U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa LOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILUIaHAPHBIM BEKTOPaM bubmorexa LOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamwienenunena
Pemenne 3amad, cCBSI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUN C Eubmrorexa HOK
p p a https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopayuaaTHO-BEKTOPHBINA METO
23 i I/IpiI_HGHI/II/I FCOMG”]I;“) NYECKUX ! Eubmorexa HOK
pHp p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsimoyronpHas cucrema
KOODPAMHAT B IIPOCTPAHCTBE.
P4 Poctp bubmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATAX

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




VYroJs MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK

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

26 Brrunciienue yrioB Mexay bubnuorexa [JOK
MPSAMBIMU U TTIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme

27 "BeKkTophl ¥ KOOpAHATHI B brbmmorexa [OK

" https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEenue, 06o0IICHNE U

28 CHUCTEeMaTH3alrs 3HaHU. bubmuorexa [JOK
OcHoBHbI€ (HUTYpBI, PAKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1

29 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHuEe, 0600IICHNE 1

30 cUCTeMaTH3alMs 3HaHui. 3agaun bubnmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUcTeMaTH3alys 3HaHUM. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpEHue, 06001mEeHNE U

39 cUCTEMaTHU3aIus 3HAaHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, BaKTHI,
TEOpPEMBI Kypca CTepeoMeTpUuun

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




bubmuoreka [JOK

33 Hrorosas konTpobHas padota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHNE U 1 bubnmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [IpyuMeHsTh aKCHOMBI CTEPEOMETPHHU U CIIECTBUS U3 HUX MPU PELICHUH
' reOMETPUYECKUX 3a/1a4
-3 OnepupoBaTh MOHATUSIMH: NApaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
' MPSIMBIX U IIOCKOCTEN
-4 KnaccugunupoBaTs B3aMHOE pacloyIoKEHUE MPSAMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh NOHATHAMHU: ABYTPAHHBINA YTOJ1, TPaHU IBYIPAaHHOTO YIJa,
7.5 pebpo IBYrpaHHOTO yrjia, JIMHEWHBIH yroa JABYrpaHHOTO yrIjia,
rpagycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUSAMU: MHOTOI'PAHHUK, BBIMTYKJIBIH U HEBBITYKJIbIHA
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BU/IbI MHOT'OI'PDaHHUKOB (IMpamua, Ipu3Ma,
' IpSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
- g K1accupuKauy  (BBINYKJIbIE W HEBBINYKJIble  MHOTOTPAHHHKH,
' NpaBUJIbHbIE MHOTOTPAHHUKH, TpsAMbIE U HAKJIOHHbBIE MPU3MBI,
napaesenune/bl)
29 OnepupoBaTb  NOHATHAMM:  CEKyllas  IUIOCKOCTb,  CEUYCHHE
' MHOT'OI'PaHHUKOB
210 OOBACHATH TNPUHLHUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,

HCIIO0JIb3Ys MCTOJ CJICOOB




7.11

Crpoutb ceyeHHs] MHOIOTPAHHHUKOB METOJOM CJIEJIOB, BBINIOJIHSTH
(BBIHOCHBIC) TJIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y

7.12

Pemrate 3aa4yi Ha HaXOXJICHUC I'COMCTPUICCKHUX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA N3BCCTHBLIC AHAIMTHYCCKHUEC MCTOABI IIpU
pPeICHMU CTAHAAPTHBIX MATCMATUYCCKUX 3ada4d Ha BbIYUCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaAMU, OT TOUKHU OO Hp?[MOfI, OT TOYKHU OO0

IIJIOCKOCTH, MEKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemats 3a1aun Ha HaX0XkA€HNE FT€OMETPUUECKHUX BEJTMYUH 10 00pa3iam
WY QITOPUTMAaM, NPUMEHSSI W3BECTHBIE AHAIMTUYECKAE METOIbI IIPU
pelIeHNN CTaHJAPTHBIX MATEMaTUYECKUX 3a/1a4 HA BBIYMCIICHHE YIJIOB
ME¥K/y CKPEUIUBAOIMMUCS IPSIMBIMH, MEXIY NPIMON U IIOCKOCTBIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M MIJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuga) C  OpUMEHeHHeM  (opMyl,  BBIYUCIHSATH
COOTHOILIEHUS MEX/1y TUIOIIaIIMU IOBEPXHOCTEH, 00bEMaMU M0 T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HH(OPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MpeICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reomeTpudeckue GaKThl Ui PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB pPELICHHs, €CIU YCIOBHS

NPUMEHEHHUS 33/IaHbl B ABHOHM (opme

7.18

[IpumeHsaTh mpoCTEillliNe MNpPOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI MPH PEIICHUH CTEPEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL MMPpUMEPBLI MATECMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOac U

JKU3HH, paCIIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATh TOJMYYEHHBIE 3HAHUA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTYyallud W MPUMEHATHh W3YyYEHHBbIE NOHATHUS B IPOLECCE
IIOMCKAa peLIeHUs] MaTeMaTH4ecKu CQOPMYIUPOBAHHON MpPOOIEMBI,
MOJEIIMPOBATh PEAJIbHBIE CUTYAllUH HA SI3bIKE T€OMETPUH, UCCIIE0BATh

MMOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUEM I'€COMECTPUICCKUX IMOHATHUMN U




TeopeM, armapara anreOpbl, penarh MPaKTUYECKUE 3a/1a4H, CBS3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 0opa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh MOHATUSIMHU: IAHAPUIECKast MIOBEPXHOCTH,
6.1 oOpasyromue OWIHHAPUIECKON TOBEPXHOCTH, IWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, O0Opa3ylomIe KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbraucnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEHW TeNl BpAIICHUS,
' T€OMETPUIECKUX TEJI C MPUMEHEHUEM (opMyI
OnepupoBaTh MOHITUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OTNMCAHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIICHUS
6.8 BbIUMCIATE  COOTHOIICHHUST MEKAY IUIONIAIIMH TOBEPXHOCTEH U
. 00BEMaMHU ITOJOOHBIX TET
6.9 N3006pakats nzyyaembie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
. YepPTEKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpallleHUs
W3BnekaTh, MHTEPNPETUPOBATh U MPeoOpa30BbIBATh MHPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (UTYpaX, MPEICTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumensTh reomeTpudeckue GpakThl IS PEIICHUS CTEPEOMETPHUYECKIX
3a/1a4, MPEANOIArallIMX HECKOJIBKO IIarOB PEIICHUs, €CIIH YCIOBHS

MIPUMEHEHHS 33/IaHbI B sIBHOU (hopMe

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe HGfICTBH?[ CJIOKCHU BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHHUA BCKTOpa Ha 4UCIIO, 06”I)$ICH$ITI>, KaKMMHM CBOMCTBAMH OHH

oOmazmaroT

6.15

[IpumeHsaTh npaBUiIO NapauleIenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBbBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOJYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MCEXAy BEKTOpaMH, CKaJdpHOC MPOU3BCACHHUEC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M MPOU3BEICHHUE BEKTOpA HA YUCIO, YTOJ
MEeXAYy BEKTOPaMHM, CKaJspHOE MPOU3BEICHHUE, PacKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHEAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAUHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKHME 3adayd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOAa

6.20

Pemate 3aa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMaTHUYCCKUX OTHOIIICHUH H
HaXO0XIACHUEC Tr’COMECTPUICCKHUX BEJINYHH I10 06pa3uaM HJIK aJIrOpUTMaM,
IIPpUMCHSA HU3BECTHBIC METObI npu  pCUICHUHA CTaHIapTHBIX

MaTEMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh npocTeiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl IpPU PEIICHUH CTEPEOMETPUUECKUX

3a1a4

6.22

HpI/IBOI[I/ITL IIpUMCEPbI MAaTEMATHYCCKUX 3aKOHOMepHOCTeI71 B IIpUPOJAC U

JKHU3HH, pACIIO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpumeHsTh TONYyYEHHBIE 3HAHHWS Ha TPAKTUKE: AaHAIU3UPOBAThH
pealibHble CUTYallMM U MPUMEHSTh W3YYEHHBbIE MOHATHUS B IPOLIEcce
MOKWCKA PpEIICHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHONW MPOOIEMBI,
MOJIEJIMPOBATh PEAIbHBIE CUTYAIIMH Ha SI3bIKE T€OMETPUHU, UCCIEI0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM T€OMETPUUECKUX OHATUN U
TeopeM, ammnapara anreOpbl, perarb NPakKTUYECKUe 3a1a4u, CBsI3aHHbIC

C HaAXOKACHUEM I'€COMCTPHUICCKUX BCIINYUH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTb, MPOCTPAHCTBO.
[Tonatue 00 aKCHOMATHYECKOM TOCTPOCHHM CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSIMBIX B MPOCTPAHCTBE:  MepeceKaroluecs,
MapajuleJIbHbIE W CKpeluBaroImuecs mnpsMble. [lapamienbHOCTE OPsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapayIeibHBIE TpPSIMbIE B TPOCTPAHCTRBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, NAPAIUICIBHOCTh MPSMOW U IUNIOCKOCTH. YTJIBI C
COHaIlpaBJICHHBIMU CTOPOHAMM, VYIroJd MEKAY IMNOpsAMbIMU B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasiebHbIe MJIOCKOCTH, CBONCTBA
napajuiebHbIX TIocKocTe. [IpocTeifmme mnpocTpaHCTBEHHBIE (QHUTYpBl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesIenuIe]l, IOCTPOCHUE CeYCHU I

7.3

[lepnieHIUKYIApHOCTh TPSIMOW M IUIOCKOCTH: MEPIEHIUKYISpPHbIE NpSMbIE B
MIPOCTPAHCTBE, MpSMbIE MapajljielibHble M MEePHEHAUKYISIpHbIE K IJIOCKOCTH,
MPU3HAK MEPHeHIUKYIIPHOCTH MpPsIMOM W IUIOCKOCTH, TeopemMa O MpAMOil
MEePHEeHIUKYIAPHON IIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEWHBI yrojl JBYrPaHHOIO  yIja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSHHE OT TOYKU JIO TUIOCKOCTH, PACCTOSHUE
OT IPSMOH JI0 TUIOCKOCTH, TIPOEKIUs PUTyphI HA IIIOCKOCTh. [lepneHInKynapHOCTh
IJIOCKOCTEH: MpU3HAK MEPIEeHIUKYISIPHOCTU JBYX MIockocTeil. Teopema o Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOI'PAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOT'PaHHHUKH, pasBépTKa MHOTOI'paHHH KA. HpI/I3MaZ N-yroabHas
npu3Ma, rpaiHud 1 OCHOBAHHA TIPU3MBI, IIPpsAMAad U HAKIIOHHAA IMPU3MBI, OoKoOBas U
IIoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, HpSIMOYTOJ'ILHHﬁ
apajuiejienmiea u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojabHas NUpaMuJa, T'paHu U
OCHOBAaHHUC MUpaMUbI, OOKOBast U MOJIHAS MOBCPXHOCTH NUPAMHUbI, ITPABUJIbHAA U

yceqéHHasi nupamMujia. DJIEMEHTBI nNpu3Mbl "W  MHAPAMUIBI. HpaBI/IHBHBIC




MHOTOTPAaHHUKU: TOHATHE MPABUIBHOIO MHOIOI'PAaHHUKA, IPAaBUJIbHAS NPU3Ma U
IpaBWJIbHAsL NUpaMUJa, IpaBUIIbHAs TPEYroJibHas NUpaMHUIa WM IPaBUIbHBIN
TeTpa’ap, KyO. IlperncraBieHue O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,

nojaexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
TIJIOCKOCTH. DJEeMEHTEI CUMMCTPUHA B nmupaMuaax, napajjicjacnmicaax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yribl. [lnomane
OOKOBOM TIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTH MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsAMOM npu3Msl. [1nomane OoxoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUIBI, TEOpEMa O IIOMIAIU

yceu€HHol nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tomobnpie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOIIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpust

6.1

Hunuuapuyeckas MOBEPXHOCTh, 00pasyrollue IMJIMHIPUYECKON MOBEPXHOCTH,
OCb IWJIMHApPUYECKOW moBepxHocTH. LlunuHap: ocHoBaHus u  OoOkoBas

IIOBEPXHOCTD, o6pa3y}ou1a;1 H OChb, IIOMaab OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTb, OOpa3yollne KOHHUYECKONW TMOBEPXHOCTH, OCbh U
BEpIIMHA KOHUYECKOM oBepxHocTu. KoHyc: ocHOoBaHMe U BepIlinHa, 00pa3yromias
U OChb, IUIOMAAb OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:

06pa3y}0mne K BbICOTA, OCHOBAHUA U OoKOBas IIOBCPXHOCTD

6.3

Cdepa u map: neHtp, paauyc, AMaMETp, MIIOLIAAb TOBEPXHOCTH chephl. Bzanmuoe

PACIIOJIOKCHHUEC C(bepbl KU IJIOCKOCTH, KaCaTCJIbHasaA IIJIOCKOCTh K C(bepe, omanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa ONUINHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllcHUSA W MHOT'OTPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIlICHUA

6.6

[Tousitne 06 06bEMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumena 1 ciaeactsus u3 He€. OOBEM muIMHIpA,

KoHyca. O0BEM 1mIapa u miomaapb chepsl




[TogoGubie Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXKAY IUIOIIAIIMU

6.7 MMOBEPXHOCTEH, 00hEMAMHU MTOT00HBIX T
6.8 Ceuenust nuMHapa (MapajiebHO U NEPHEHIAUKYJISIPHO OCH), CEUEHUs KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSILEE YePE3 BEPILUHY), CEUECHUS 11apa
Bextop Ha miockoctu U B mpoctpaHcTBe. ClIO)KEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOkEHHE BEKTOpa Ha 4ucio. PasnokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BektopaMm. IlpaBuio mapamienenunena. Pemenue 3agad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucremMa KOOpPAMHAT B IpocTpaHCTBe. KoopamHaTel BEKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaxX. YToJl MexAy BekTopamMu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0OB MCXKAY MPAMBIMU U IIJNIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnagenne meTonamMu JOKa3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aJ1ad;
yMeHue (HopMynupoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBLHBIE (bOpMYyIUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTHUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPBl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUHU; IIPOBOJUTH NOKA3aTCIbHBIC PACCYXXIACHHUA
npu pPEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HUIl; yMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OTEPaIllii HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIh30BATh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar sl ONHCAHUs  peajbHbBIX
MIPOIIECCOB U SIBJICHUH W MPHU PEIICHUH 3ajad, B TOM YUCIIe U3 JPYrHX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPHPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, NHMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
OIIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BATh Tpadbl PU

PEIICHNH 3aJa4

VYmenune OIICPHUPOBATH IOHATHAMUA: HATYPAJIbHOC YHUCJIO, LECJIO0C YUCIIO,
CTCIICHD C LICJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUOHAJIBbHBIM  IIOKa3aTcjiICM, CTCIICHb C ,Z[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC HU TaHI'CHC
ITPOU3BOJIBHOT'O YHCJIA, OCTATOK II0 MOIAYJIH, PAIHOHAIIBHOC YHUCIIO,
HPppallMOHAJIbHOC YqucClio, MHOXCECTBa HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHHUC HCIIOJIb30BATh
IMPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3jIMYHbIMHU TO3WHOUOHHBIMH CHCTCMAaMH CYHCJICHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAYCHUN U npe06pa3OBaHI/151 BLIpa)KCHI/Iﬁ (¢{0]

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEI0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYecKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoOMETpUYecKas MPOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C IIOMOUIbIO
PeKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3aUCH KOMILICKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpPUYECKas M alredpanyeckas), yMETb
MIPOU3BOIUThH apu(PMeTHYeCKue ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJUTh  NPUMEPbl  HMCHOJb30BAHUS  KOMILJIEKCHBIX  YHCE;
ONEepUpOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, ompenenurenb

MaTpHIIbl, FCOMETPUUYECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, UpPAIlOHATIbHbIE,
MoKa3aTeJbHble, CTETIEHHbIE, JJorapu(pMUUecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbl; yMEHHE OIEpPUpPOBAThH
MOHATHUSMH: TOXKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTD
ypaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; peuIaTh
ypaBHEHHUS, HEPABEHCTBA M CHCTEMBbl C IapaMeTPOM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHUsS MaTeMaTHUYECKUX

3a/laq U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUWH,
HNEPUOJUYHOCTh (PYHKUINHU, OTPAHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblliee U HaMEHbIlIee 3HAUCHUS
GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka ¢GyHKIMM, TepBas U BTOpas MpousBojgHas (yHKIUWH,
reOMEeTPUYECKUd U (PU3NUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; yMEHUE HaXOJIUTh AaCHUMIITOTHI Trpaduka
(YHKIIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIO3UINHU (PYHKIIUA, HAXOIUTh YpaBHEHHE KacaTelbHOM
K TpaduKy yHKIIMHU;, YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUUH; yMEHUE HCHOJb30BaTh MPOU3BOIHYIO Ul MCCIENOBAHUS
(GyHKIMHI, HaXOAUTH HAHOOJIBIIINE U HAUMEHBIINE 3HAUeHUS (PYHKIIUNT;
CTpOUTh TpadUKy MHOTOUJIECHOB C HCIIOJIb30BAaHWEM armapaTa

MAaTEMAaTUYCCKOTO aHaJIn3a; MIPUMCHATDH MPOU3BOJAHYIO IS HAXOKIACHU A




HAaWJIydllero pPEIIeHWs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX M (PU3NYECKHX 3aauax; HaXOAUTh IJIOMAIH U 00BEMBI
¢Gury ¢ nmomMoubI0 WHTErpaja; NPUBOJAUTH MPHUMEPbl MATEMATUIECKOTO

MOJIETTMPOBAHUS C IOMOILIBIO MU PepeHLInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh NOHATHUSAMH: Tpapuk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs QYyHKIMA, THHEWHas (YHKIWS, KBapaTHIHAS
¢byHkuus,  pandoHanmbHas — (QYHKOUS, — CTENeHHas  (QyHKOuS,
TpUTOHOMETpHUYeCKHe (yHKIHMH, OOpaTHBIE TPUTOHOMETPUIECKUE
(GyHKIMM, TMOKa3aTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTh TpadUKU U3YyYEHHBIX (YHKIMH, BBIIIOJIHATH MPeoOpa3oBaHus
rpadukoB (GYHKIMNA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, MPH PEIICHUH 3a/1a4 U3 JAPYruX Y4eOHBIX MPEIMETOB
U 3aJa4 M3 pealbHOM >KM3HH; BBIpaXKaTh (HopMyslaMU 3aBHCHUMOCTH
MEeXAy BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U rpaduKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEPaBEHCTB U 3a/1a4 C TapamMeTpaMu; n300paxkarh
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/ladd Pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, IOJIM U YacTH, Ha ABWKEHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJIyYEHHOE PEIICHUE U
OIICHUBATh MPABAOINOJI0OHOCTh PE3yNlbTaTOB; YMEHHE MOJEIUPOBATH
peasibHbIE CUTYallud Ha S3bIKE MATEMAaTHUKH;, COCTaBISTh BbIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajauyH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENIM C HCIOJIb30BAHHEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omepupoBaTh IOHATUSAMHU: CpelHee apu(MeTHdecKoe,
MenuaHa, HauooJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCJIOBOrO HaOopa; yMEHHE MW3BIIEKATh,
UHTEPNpPeTHpOBaTh MH(OpMAIMIO, MPEACTAaBICHHYI0 B TaOIUIAX, Ha
Iuarpammax, rpagukax, OTpakarollyl CBOWCTBA peabHBIX MTPOIECCOB
U SBJECHUH; NpEeACTaBIATh HHGPOPMALUIO C TOMOLIbIO TaOIUIl M
qyarpamM; HCCIEA0BaTh CTAaTUCTHUYECKUE JAaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB U OSJICKTPOHHBIX CPCIACTB,




Fpa(bI/IT-IGCKI/I nucciacagoBatTb COBMCCTHBIC Ha6JIIOI[€HI/I$I C IIOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIyYalHBIA OIBIT U CIIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIY4allHOTO COOBITUS; YMEHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUeCKUX METOJIOB; MPUMEHSThH
(hopMyIBI CIOXKEHHS M YMHOKEHHSI BEPOSTHOCTEH, (PopMyy MOTHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTB U
(GopMyNbI; OIIGHWBATH BEPOSTHOCTH PEAIBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: CIlydallHas BEJIWYMHA, PpaCIpEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUJAaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (DYHKIUU pacHpelesieHus |
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHWE  HCIIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OONBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
MPUBOJUTh TPHUMEpPHl MPOSIBICHHUS 3aKOHa OOJIBIIMX YHUCEN B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHE OIEpHpPOBATh
MOHATUAMM: COYETAaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHH, YHUCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PELICHMs 3a/1ay; OLIEHUBATb BEPOSITHOCTU
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MNOHATUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YyIiIa, IUIOCKUHA Yrod,
JIBYTPaHHBINA yroJl, TPEXIPAaHHBIM Yroj, CKpEIIUBAIOLIUECs MpsMBbIE,
napajuieTbHOCTh M NEPIEHIUKYIIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXIY MPSAMBIMH, YTOJl MEXKIY NPSIMOU U IMIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
NPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSAMH, YMEHHE HCIOIb30BaTh
OpU pelIeHUH 3a/lad H3ydeHHbIe (DaKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OIEHHBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENIU C TMOMOIIbI0 I€OMETPUUYECKUX NOHATUU U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKUC 3a]a9n
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YMeHue oneprupoBaTh HOHATHAMMU: IUIOMAAb GUTYpbl, 00BEM QUTYpHI,
MHOTOT'PaHHUK, TPABUIIbHBII MHOTOI'PaHHHK, CEUEHHE MHOTOTpaHHHKA,

KyO, mapajenenumnen, npusMa, nupamuia, Gurypa m HOBEPXHOCTh




BpaIlICHUs, WJINHIP, KOHYC, IIap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTH THPAMUJIBI, MPU3MBI, KOHYyca, IIIMHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO TTapAJUICIIENUIIEAa, TUPAMUIBL, TIPU3MBL, [UIAHAPA,
KOHYyca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCa U LUIMH/IPA,
napajuleibHble OCH WM OCHOBAaHHWIO, CEUCHHME I1apa, IJIOCKOCTb,
Kacaromiasicsi cdepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHUE
MHOI'OrpaHHHKa, I/I306pa)KaTI) MHOI'OI'paHHUKH, q)Hl"ypr U MOBCPXHOCTH
BpalmcHus, HX CCUCHHUA, B TOM YHUCIC C IOMOMIIBIO JJICKTPOHHBIX
CPEICTB; YMEHHME IPUMEHSATH CBOMCTBA TI'€OMETPUUYECKUX QUryp,
CaMOCTOSTEILHO (HOPMYJIMPOBATh OTPEACICHUS H3ydaeMbIX (GUTYP,
BbBIABUT'ATh THUIIOTE3BI O CBOICTBax H IMpU3HaKax T'COMCTPHUYCCKUX
¢uryp, 0OOCHOBBIBaTb WJIM OINPOBEpPraTb HX; YMEHHE IPOBOIUTH
kinaccuukanuio QuUryp Mo pa3MYHBIM - TIPU3HAKaM, BBITIOJHATH

HeO6XO)II/IMBIe AOIIOJTHUTECIIBbHBIC ITIOCTPOCHUSA

11

VYMmenne OINICpHUpPOBATh TMOHATHUAMU: JBMXKXCHUE B IPOCTPAHCTBE,
MapajuIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHWe MOMO00MS, TOJAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIC W TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
WCKYCCTBE, apXUTEKType; UCIOJIB30BAaTh T€OMETPUICCKAE OTHOIICHU S
MIPU pEIICHUH 3a/1a4; HAaXOIWTh T€OMETPUYECKHE BEITUYMHBI (JTHHA,
yroj, IJomaas, 00bEM) MpHU pPEUICHWH 3a7ad W3 JPYrux ydeOHBIX
NPEMETOB U U3 PEaTbHOM KU3HH;, YMCHHE BHIYUCIISITH TEOMETPUICCKUE
BEJIMYMHBI ([UIMHA, YroJI, TUIOMAaab, 00BEM, TUIOIMIAAb MOBEPXHOCTH),
UCTIOJIb3YSl M3YyUeHHbIE (OPMYIIBI U METOJbl, B TOM YHCJE: IUIOIIA/Ib
MIOBEPXHOCTH IMUPAMUJIBL, IPU3MBI, KOHYCA, IWIMH/IPA, IUIOIMAIb CHEpPHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJUIeICuIe/a, THPAMUIBI, TPU3MBI,
IWINHIPA, KOHYyca, IIapa;, YMCHHE HAaXOIHWTh OTHOIICHHE OO0OBEMOB

1o I00HBIX PuUryp
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YMeHue  omnepupoBaTh NOHSATHAMHU:  OPSMOYTrOJbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MMPOM3BENICHNE BEKTOpA HA YUCIIO, PA3I0KEHHE BEKTOpa MO
0asucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIA METOJ /Ul PELICHUS] TeOMETPUYECKHX 3ahad U 3aj1ad

JPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOIXOAALIMA METOA s pEIIeHUs 3aJaauu;
IIOHMMAHHWE 3HAYUMOCTH MAaTEMaTUKU B W3YyYCHHM INPHUPOJHBIX H
OOIIECTBEHHBIX TMPOLECCOB W SBJICHHUH; YMEHHE pAaclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEPBl MAaTE€MATUYECKUX OTKPBITUA POCCHMCKOM W  MHPOBOM

MaTE€MaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIUMCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMoCTH HEIbIX YUCE
19 Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATHYHBIC JPOOH, TPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOU cTeneHu. JleficTBus ¢ apupmMeTH4ecKUMU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenenp ¢ menbIM TokazareraeM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNeM.
' CBolicTBa CTEMEHU
L5 CHHYyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
JlefictButenbHble 4ucCa. ApH(pMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbIE BEIUKCICHUS, TPaBUiIa OKPYIJICHUS, IPUKU]IKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTeNlb MaTPHIIBI




OyHKIMH U TpapuKH

Oynkius, crnocoObl 3aganus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obOparHbie

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHH
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHHWH QyHkiun. Hymm ¢yHKnmm.
39 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Makcumymbl 1 MUHEMYMBI (GyHKUIMH. HanGonbpliee w HauMeHbIee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CrenenHas (yHKUIUS C HATypaJbHBIM M IIEJbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorsl TrpadukoB (QyHkuuid. CoiicTBa (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hayana maTemarnueckoro aHainsa
4.1 [TpousBoanas pynkuun. [IponsBoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKcTpeMyMbl. HaxosxieHne HanboIbIero U HaMMEHBIIIETO 3HAYeHUsST (PYHKIIMKM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpBI




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

e Marematuka : anrebpa ¥ Hayala MaTeMaTHYEeCKOrO aHaiu3a, TeOMETPHS.
I'eometpus. 10-11 knacce : yueO. i o01ieo0pa3oBar. opranu3anuii : 6a30BbIi 1

yray6i. Yposuu / JI.C. Aranacsin u np. — M.: IIpocsemenue, 2020

METOANYECKHUE MATEPHUAJIbI UISA YUYUTEJISA

-Nuenckas M.A. I'eomerpus. CamocrositenbHbie paboThl. 10 kiacce : yueOHOe
nocobue aJig 0611eo0pa3oBar. opranuzanuii : 6a3oBeiil ypoBeHs / MLA.
Nuenckas. — M. : IIpocsemienue, 2022 e Nuenckas M.A. I'eomerpusi.
-CamocrositenbHble paboThl. 11 Kiacc : yueOHoe mocobue s o01ieodpa3oBar.

opranuzaiuii : 6a3oBsiif ypoBeHb / M.A. Nuenckas. — M. : [Ipoceemenue, 2022

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

-bubmmoteka I{OK https://m.edsoo.ru/
-https://resh.edu.ru

-https://oge.sdamgia.ru
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