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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0yyarouumxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMAaTHUYECKOI0 MOJIEIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAILTUXCS, a
TaK)K€ KAa4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTtpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEYMBAET BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3aJad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISETCS



OJIHUM M3 MpO(PEeCcCHOHATBHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusi y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUW W  JEUCTBUM, cCHeUu(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHMsS 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuu Ha 0a30BOM yYpOBHE TNpe/lHa3HauYe€Ha IS
oOy4aromuxcs CpeHEeN HIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKod reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, oHM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOU 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleUMBAaeTCs pEelIeHUuEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHBIMH 3aJadyaMud  OCBOEGHMS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMuUpOBaHME TPEACTABIECHUS O TEOMETPUM KaK dYacTU MHUPOBOM

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHUE NPECTABICHUS O MHOTOI'PaHHHUKAX U TeJlaX BpaIleHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJNAX, MO3BOJSIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPYIKAIOLIEro MUPA;

e (opMUpOBaHME YMEHHUS paclo3HaBaThb Ha YEpPTEkax, MOJEIIX U B
peabHOM MHUPE MHOTOI'PaHHUKH U TEJIa BPALCHUS;

e OBJIAQJICHUE METOJAAMM PELICHHs 3aJa4y Ha MOCTPOCHHUS Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUPOBAaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHM IOHATUSMHU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE  QJITOPUTMAaMHM  PELICHHWS  OCHOBHBIX  THUIIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyKIeHusi B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BHUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromumxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUIHOCTH
MBIIUICHHUS;



e (opMupoBanue QPyHKIIMOHATBHON IPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
yYMEHHUE PACIllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr g peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOYEHUE B KYpC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, W OMNpeeNEHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YeHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOJIUTCS 3a CUET pellIeHHs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcsi He TOJIBKO MO COAepKATEIbHBIM JIHHUSAM, HO U 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHETO 001ero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOydeHws,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIEHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PaCIIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otrBoauTCs 2 yaca B Henelsro B 10 kitacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: IEpECeKarolInecs,
napajuielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMM CTOPOHAMM; YIOJI MEXAY MNPSIMBIMH B TPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN : apaIeNIbHbIE IIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTeit. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; IoCTPOCHUE CEUCHHU.

[TeprieHAUKYISIPHOCTh NPAMOM U MJIOCKOCTH: MEPIEHIUKYISAPHbIC MPSIMBIE B
IPOCTPAHCTBE, NPSIMbIE MapaJUICNIbHbIE W MEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPHEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll  JIBYTpaHHOTO  yTJa.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHIuKynspHOCTh
IJIOCKOCTEU: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIbI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKH: MOHSATHE NPAaBWIBHOTO MHOIOTPAHHUWKA; MPAaBUJIbHAS MpU3MaA H
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHre O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIIBHO TOYKH, HPSMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAJUICIECIUNENAX, IPABUIbHBIX
MHOTOIPaHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JOuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOi mpu3Msl. [nomaas
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJbI, TEOpeMa o
wiomaan yceu€Hnon nupaMuibl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyrorniue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHJPUYECKON TMOBEPXHOCTU. LlUmuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
¥ OCh; TUIOIIAIb OOKOBOM U IMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAaHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOLIAIb MMOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
I0A b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

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

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

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

Ceuenus muMHapa (MapajijieIbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpPA HAa YUCIO. Pa3inoxkeHue BeKkTopa 1o TpéM HEKOMILUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHEHUEM TMpaBWi JACUCTBUA C BekTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaaspHOE NPOU3BEINCHHUE BEKTOPOB.



Beruncnenne yrioB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTr0 MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOopMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JIOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHUH; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE IMHTaHHE, cOATIAHCHPOBAHHBIA PEKUM 3aHATUN U
OTJbIXa, peryiisipHas Gu3NIecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIN BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTBHIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUYE€CKON HApaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTUUYECKOW KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COLUAIbHON
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJis1 pelieHus 3a7ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKW, MOHUMaHUEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH JJI1 Pa3BUTHUS [IUBWJIM3AIIUM, OBJIQJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOHW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYK) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPaMMbI Y4eOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposarnue 0a308bIX KOSHUMUBHBIX NPOYecco8 obyuarowuxcsi (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBHIIBISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpHHHMATh, (GOPMYIHPOBATH ©  TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W 0O0IIHne;
YCIIOBHBIE;

e BBHIBISTH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEH 1 IPOTHUBOPEYHIA,



e J€NaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHAYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

e TIPOBOIUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJEHU (MIPSAMBbIC M OT TMPOTHUBHOTO), BHICTPAMBATh apTyMEHTAITUIO,
NPUBOJUTH TPUMEPBl M KOHTPIPHMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXXJICHUS Y BBIBOJIBI;

e BbIOMpaTh croco0 pemieHus y4dyeOHOM 3adauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peElIeHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue JeiicTBUS:

e UCIIOJI30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITENILHO CTUTAHUPOBaHHBIH AKCIICPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

e CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBENEHHOTO HAOIOAEHUS, MCCIIEI0BAaHMS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TaK¥Ke BBIIBUTaTh
MIPEIOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBIATH AeUINTH HHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA
BOTIPOC U JIJIsL PEIICHHUS 3a]1a4H;

e BHIOWpaTh HWHPOPMAINMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CTPYKTYpPHPOBaTh UH(OPMAINIO, IPEACTABIATH €€ B PA3IHUHBIX (PopMmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OIICHUBATh HaJEKHOCTD uHbopMaIuu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCA.

Oo0wenue:

e BOCIPHHHUMATH U (DOPMYIHUPOBATH CYKJECHHUS B COOTBETCTBHH C YCIOBUSIMHU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



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

B X0JIe 00CYXIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLlEJICHHbIE HA MTOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme hopMyIHpoBaTh pa3HOIIacHsi, CBOM BO3PAKEHNUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSITEIHHO BEIOUPATh (hOpMAT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHITHOW U WHIUBHUIYaTbHON
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHWUPOBATh  OPTraHM3allMi0  COBMECTHOW  paboThI,
pacnpenensiTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXIaTh MpoLEecC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIIOBHIX (hopMax padboThl (00CYyKaeH s, OOMEH MHEHUMH,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUNA MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue
CMBICTOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIHUXCS PECypCOB M COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JIeTh HABBIKAMHM  IIO3HABATENIBHOW pEeQIIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ylibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

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

OrnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTH U MEPHEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIA W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABHJILHBI MHOTOT'PDAaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOT'PAHHUKOB (MHpaMuaa; TMpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkiIaccupukanuy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE€ U HaKJIIOHHBIE MPU3MBI, TTApaJLJIEICTUIE/IbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSl METOJI CIEO0B.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIC) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEJIUYUH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METONbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3liaM uiu
aNropuT™MaM, MPHUMEHSS HW3BECTHbIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJad Ha  BBIYUCJIEHUE YIJOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXKIYy MPSAMOA M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Borluncnsats 00BEMBI U TUIONIAIA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO HAa YepTexkax U
PHUCYHKaXx.

[IpumensTh reomeTpruueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaralonX HECKOJIbKO IaroB PEIICHUs, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumensaTh mpocTeilllive MpOorpaMMHBIE  CPEACTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, Pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peajbHbIE
CUTyallud W TIPUMEHSTh M3yUYEHHbIC TOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha f3bIKE TE€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapaTa airedpsl; penaTh
NPAKTUYECKUE 3a]1auH, CBI3aAHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IWIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIiue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKkas MmoBEpXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TIOJTYYSHUS TEJT BpAIISHHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE LIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIH
okoJo cdepsl; cepa, BMcaHHAss B MHOTOTPAHHUK WJTU TEIIO BPAIICHHS.

BBIYUCISITE COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

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

BrImoTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHM U3 PUCYHKOB TPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



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

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAaMU OHHU 00J1a/1at0T.

[IpuMeHATh TPaBUIIO NapAJUIEIEITATIEAA.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yol MEXKIY
BEKTOPAaMH, CKAJIIPHOE MPOU3BEAEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE MPOMU3BEACHUE, paCKIaAblBaTh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHMHAT.

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

Pemate mpocreiiine reoMeTpUyYEcKHe 3a/adyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pasliaM WM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHsATh  OpOCTEWIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIIEHNUN CTEPEOMETPUUYECKHX 3a1ay.

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

[IprMeHATh MOJYyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE MOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BAaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJINYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMmbl

BBeneHue B crepeoMeTpHIo

[IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE.
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN

[TepnieHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN

Vras MCXKAY MMPAMBIMHA U IINIOCKOCTAMHA

MHoOrorpaHHuKu

OO6BEMBI MHOTOTPAaHHUKOB

HOBTOpeHI/ICZ CCUCHUA, paCCTOSHUS U YTJIbI
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KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThI

DJIeKTPOHHbIE
(uu¢posrwie)
o0pa3oBaTejibHbIE
pecypchl

bubmmoreka [{OK
https://m.edsoo.ru/1c209e3
7

bu6moreka [IOK
https://m.edsoo.ru/1c209e3
7

bu6moreka [IOK
https://m.edsoo.ru/1c209e3

7

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3

7

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e3
7

bubmuoreka [JOK
https://m.edsoo.ru/1c209e3
7

bubnuoreka [JOK
https://m.edsoo.ru/1c209e3
7



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Tena BpameHus

OOBEMBI TEN

BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, o6o0IICHNE,
cUcTeEMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

KoHTpoabHbI [MpakTuyecku
Bcero
e padoThI e padoThl
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHBbIE
(undgpossbie)
o0pa3oBaTe/ibHbIE
pecypchl

bubmmoreka [{OK
https://m.edsoo.ru/1c209e3
7

bubmmoreka [IOK
https://m.edsoo.ru/1c209e3
7

bu6moreka [IOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e3

7


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoanyecTBO yacoB
[1]
B T
w/n eMa ypoka Beero KoHTpoabHbI

e padoThI

OCHOBHBIE TIOHSITHS CTEPEOMETPHH:

TOYKa, MpsiMasi, TUIOCKOCTH,

npoctpanctBo. [IpaBuna

n300paxKeHus Ha PUCYHKaX: 1
M300pakeHUS TIIIOCKOCTEH,

napajuieNbHbIX IPSIMBIX (OTPE3KOB),

CepeIMHBI OTPE3Ka

[TonsTus: nepecekaronecs
TIJIOCKOCTH, TIEPECEKAIOITUECs TIpsMast 1
M IIOCKOCTH

IlonsTHs: MEPCCCKAOIUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCH ITpsAMast 1
U IINIOCKOCTDb

3HaKOMCTBO C MHOTI'OI'paHHUKAaMHU,
I/1306pa)KeHI/IC MHOT'OI'PAaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX
qepTeiKax

HauanbHble cBeieHus 0 KyOe U
UpaMuze, X pa3BEPTKH U MOJIEIH. 1
CeueHnst MHOTOTPAaHHHUKOB

IIpakTuyecku
e paboThbI

Jara
U3ydyeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/aecc77cd

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

bu6mmoreka [JOK
https://m.edsoo.ru/db685e73

bubmuoreka [JOK
https://m.edsoo.ru/a63959ed

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

10

11

12

13

HavanbsHbie cBeieHus o Kyoe u
IIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS U3 HUX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

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

B3aumHoe pacnosoxeHue npsmbIx B
MIPOCTPAHCTBE: MEepEeCceKaroInecs,
napajuiefibHble U CKpPEIIUBaIOIINecs
psiMbIE

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napajuieNibHbIe MPsSMbIC B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/3d8ffd32

bubmmoreka [{OK
https://m.edsoo.ru/0Occsc4fe

bubmmoreka [{OK
https://m.edsoo.ru/239c8cb4

bu6moreka [IOK
https://m.edso0.ru/65c6b106

bu6mmoreka [IOK
https://m.edsoo.ru/258fc245

bu6mmoreka [IOK
https://m.edsoo.ru/1a2520f6

bubmuoreka [JOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [JOK
https://m.edsoo.ru/eeld19b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

14

15

16

17

18

19

20

21

22

23

24

25

VYTIuIBl ¢ COHANPABICHHBIMU
CTOpOHAMHU

VYroi Mexay NpsMBIMU B
MIPOCTPAHCTBE

VYroi Mexay IpsIMBIMU B
MIPOCTPAHCTBE
[TapamienpHOCTB IIJIOCKOCTEM:
napajJiesIbHbIe IOCKOCTH

CBoiicTBa napaJyIeNbHbIX TUIOCKOCTEN

[Ipocreiinme MpocTpaHCTBEHHBIE
(burypsl Ha TUIOCKOCTHU: TETPadIp,
Ky0, mapassieenurme/

[Toctpoenune ceueHuit

[Toctpoenune ceueHuit

KounTponbnas pabora o teme
"IIpsiMbIe ¥ TIJIOCKOCTH B
npoctpaHnctse. [lapamiensHocTh
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
IJIOCKOCTH: TePIIEeHANKYISIPHBIC
MIPSIMBIE B IPOCTPAHCTBE

HpSIMLIe napaJiyiCJIbHBIC U
NEpUCHAUKYIIAPHBIC K IINIOCKOCTU

HpSIMLIe napaJiyiCJIbHBIC U
NEPpUCHAUKYIIAPHBIC K IINIOCKOCTU

bu6mmoreka [{OK
https://m.edsoo.ru/9f4071b9

bubmmoreka [{OK
https://m.edsoo.ru/fe733862

bubmmoreka [{OK
https://m.edsoo.ru/2935a9a0

bubmmoreka [IOK
https://m.edsoo.ru/2e18f255

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

bu6moreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [IOK
https://m.edsoo.ru/9a0a9e56

bubmuoreka [JOK
https://m.edsoo.ru/b19f6a5d

bu6mmoreka [JOK
https://m.edsoo.ru/0ac11c95

bu6mmoreka [JOK
https://m.edsoo.ru/ba545966



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

26

27

28

29

30

31

32

33

34

35

[Ipu3Hak nepnesauKyIspHOCTH
IIPSIMOM U TUIOCKOCTHU

[Ipu3Hak nepnesauKyIspHOCTH
PSIMOM U TUIOCKOCTH

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

Teopema o npsimoit
MEePIEHANKYIISIPHOM MIIOCKOCTH

[lepnieHIuKyNAp M HAKIOHHBIE:
pPacCcTOsHHUE OT TOYKH [0 IJIOCKOCTH,
pPacCTOHUE OT MPSAMOMU [0 INIOCKOCTH

[lepnieHIuKyNIAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSAMOU JI0 TNIOCKOCTH

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSAMOU JI0 INIOCKOCTH

HepHeHI[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IMIIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

VYTubl B IPOCTPAHCTBE: YTOJ MEXIY
MIPSIMOM U IJIOCKOCTBIO

bu6mmoreka [{OK
https://m.edsoo.ru/f85bfc46

bubmmoreka [{OK
https://m.edso0.ru/79165d1
5

bubmmoreka [{OK
https://m.edso0.ru/635¢c5087

bubmmoreka [{OK
https://m.edsoo.ru/bd3745f8

bu6moreka [IOK
https://m.edsoo.ru/7d18834
b

bu6mmoreka [IOK
https://m.edso0.ru/33c477d3

bu6mmoreka [IOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bubnuoreka [JOK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [JOK
https://m.edsoo.ru/6b61b2b
4



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4

36

37

38

39

40

41

42

43

44

45

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOIO yria

JIBYrpaHHBIN yroJi, TMHEHHBIN yroj
JBYTPAHHOTIO yria

[lepneHUKYISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPHECHIUKYISIPHOCTHA ABYX
IIJIOCKOCTEMN

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPHECHIUKYISIPHOCTHA ABYX
IIJIOCKOCTEMN

[lepneHMKYISIPHOCTD INTIOCKOCTEN:
MIPU3HAK NEPUEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx nmepneHAUKYIIpax
Teopema o Tpéx nmepneHAUKYIIpax

Teopema o Tpéx nmepneHAUKYIIpax

KonTponbHas paborta no temam
"[leprieHIUKYASIPHOCTD IPSIMBIX U
Al

mockocTel" u "YTibl Mexay
MPSAMBIMU U TJIOCKOCTAMU"

[ToHsiTHEe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPAHHUKA,
BBIIYKJIbIE U HEBBIITYKJIbIE
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA

bu6mmoreka [{OK
https://m.edsoo.ru/5fa0b3ce

bubmmoreka [{OK
https://m.edsoo.ru/c7c777ed

bubmmoreka [{OK
https://m.edsoo.ru/ec3e2da3

bubmmoreka [{OK
https://m.edsoo.ru/ed9e2a8e

bu6moreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bu6mmoreka [IOK
https://m.edso0.ru/9f246736

bubmuoreka [JOK
https://m.edsoo.ru/5b971ef3

bu6mmoreka [JOK
https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

46

47

48

49

50

51

[Ipu3ma: n-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAsI IPU3MbI; OOKOBas U
IIOJIHAs! IOBEPXHOCTH ITPU3MBI

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napaJulesIenuIe]] 1 ero CBONCTBA
[Mupamupaa: n-yroipHasi mupaMua,
IpaHy ¥ OCHOBAaHWE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUJIbL; IPABHIIbHAS M yCEUEHHAS
nupaMuaa

[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO
MHOTOTPaHHHKA; IPAaBUIIbHAS IPU3Ma
Y TIpaBWIbHAS MMPAMU/IA; TPABUIbHAS
TpeyroybHas MupamMuIa u
IPaBWIBHBIN TETpasap; Kyo
[TpencraBnenne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadIp U UKOCAdpP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TIIOCKOCTH. DIIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneaax, npaBuiIbHBIX
MHOTOTPaHHUKAX

bu6mmoreka [{OK
https://m.edsoo.ru/b4ad63ad

bubmmoreka [{OK
https://m.edsoo.ru/8a7be683

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

bu6mmoreka [IOK
https://m.edso0.ru/074c8865

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

57

58

59

60

61

Boluncnenue 351eMEeHTOB
MHOTOT'PaHHHUKOB: pEOpa, AuaroHam,
YTJIBI

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH MPSIMOMI
MIPU3MBI, IIOIa/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM TOBEPXHOCTH
MPSIMOM TTPU3MBI

[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHOMN
MMpaMH/ibl, TEOpEMa O IJIoLIaAn
OOKOBOM MOBEPXHOCTH YCEUEHHOM
MIUpaMHIbI

KonTtponsHas padoTa o tTeme
"MHororpaHHuku"

TTousarue 00 00BéEME

O06BEM TMpaMuU bl

O0BEM TMpaMuUIBI
O0BEM TMpaMuUIBI

OO0BEM TUpaMuIbI

O06BEM npu3MbI

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

bub6mmoreka [{OK
https://m.edso0.ru/37d8415
7

bu6moreka [IOK
https://m.edso0.ru/5603e30b

bu6mmoreka [IOK
https://m.edsoo.ru/a95f5c04

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b

bu6mmoreka [IOK
https://m.edso0o.ru/235171b
3

bu6mmoreka [IOK
https://m.edsoo.ru/f47dfefd
bubmuoreka [JOK
https://m.eds00.ru/79¢10312
bu6mmoreka [JOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK

https://m.edso0.ru/7985360
8



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608

62

63

64

65

66

67

68

O0BEM pu3MBI

O0BEM MpU3MBI

KonTtposnsHas paboTa o teme
"O6BbEMBI MHOTOTPaHHUKOB"

[ToBTOpEHue, 060061mEeHNE
CHUCTEeMaTU3alrs 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTPaHHUKE

[ToBTOpEenue, 06001meHNE
CUCTEMaTU3als 3HAHUMN.
Brruncnenue paccTosiHu: MEXIy
IBYMsI TOYKaMH, OT TOYKH A0 IPSIMOH,
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPEIIHUBAOIIUMHUCS IPSIMBIMA

Hrorosas koHTposbHAs paboTa

[ToBTOpEeHME, 0600IICHNE
CHUCTEMaTH3aIMs] 3HAHWH.
Berurciienue yriioB: Mexay
CKPEIIMBAIOIIUMHUCS ITPSIMBIMH,
MEX]ly IPSIMO M TUIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTJIOB MEXIY
IIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/1e053890
bubmmoreka [{OK
https://m.edsoo.ru/482d3f51
bub6mmoreka [{OK
https://m.edso0.ru/28a6573c

bubmmoreka [{OK
https://m.edsoo.ru/098bedad

bubmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bubmuoreka [JOK
https://m.edso0.ru/56765e8b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KVIACC

Tema ypoka

Cdepa u map: neHTp, paamnyc,
JMaMeTp; TUTOIIA/Ib TOBEPXHOCTH
cdepbl

B3aumHoe pacnonoxenue chepsl u
TUTOCKOCTH; KacaTelbHasl TUIOCKOCTh
K cdepe; miomanb cepol
N3obpaxenue chepsl, mapa Ha
mwrockocT. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IHIIUHAPHIECKON
MMOBEPXHOCTH

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

N3obpaxenne muiInHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.
Ceuenus nuIMHIpPA (MJIOCKOCTHIO,
napajieIbHON WIH
MEePIEeHIUKYIIPHON OCH IIINHAPA)
Konnueckas moBepXHOCTb,
oOpa3ymolire KOHUIeCKOU

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

Jara
U3y4eHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/0341bc2b

bu6moreka [IOK
https://m.edsoo.ru/bed12a43

bu6moreka [IOK
https://m.edsoo.ru/bcl15f72

bu6mmoreka [IOK
https://m.edsoo.ru/6054b8cl

bu6mmoreka [JOK
https://m.edso0.ru/188f6216

bubmuoreka [JOK
https://m.edsoo.ru/016e25eb

bu6mmoreka [JOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepvHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOII U TIOJTHOM MTOBEPXHOCTH
YceuéHHbIi KOHYC: 0Opasyrouue u
BBICOTA; OCHOBAHUS U OOKOBast
MOBEPXHOCTH

N3obpaxenue konyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTBIO,
MapayieIbHOM OCHOBAHUIO, U
TUTOCKOCTBIO, TIPOXOISIIEH Yepes
BEPIINHY)

KomOuHamus ten BpameHus u
MHOTOT'PaHHUKOB

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOT'PaHHUK HJTH B TEJIO
BpalleHus

ITousarue 00 00véMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

O0BEM LMIMHIIPA, KOHYCA

O06BEM mapa u miomaas chepsl

bub6mmoreka [{OK
https://m.edsoo.ru/897dd3b
2

bubmmoreka [{OK
https://m.edsoo.ru/1468bab3

bubmoreka [IOK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

bu6mmoreka [JOK
https://m.edsoo.ru/0b13615
8

bubmuoreka [JOK
https://m.edsoo.ru/26a03fb7

bubnuoreka [JOK
https://m.edso00.ru/5513d87
b

bu6mmoreka [JOK
https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
COOTHONICHUS MEXTy IIOIIASIMU
MMOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

KonTposnsHast paboTa mo Temam
"Tena Bpamenus" u "O6bemsbl Ten"

BekTop Ha MIIOCKOCTH U B
MPOCTPAHCTBE

CnoskeHue U BeIUUTaHHUE BCKTOPOB

YMHOXKEHHE BEKTOpa Ha YUCIIO

Pasznoxenne BexTopa 1o Tpém
HEKOMILJIAHAPHBIM BEKTOPAM.
[IpaBuino napamwienenunena

Pemenne 3amad, cCBI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
BEKTOpaMH

KoopnHaTHO-BEKTOPHBIM METOT
P PEIICHUH T€OMETPUUECKUX
3a/a4

[IpssmoyronpHas cucrema
KOOpPJUHAT B POCTPAHCTBE.
Koopnunatsel Bekropa. [Ipocreiimue
3a/1a4u B KOOpAUHATaX

YTroa Mexy BEKTOpaMH.
CkansipHO€ MPOU3BENECHNE BEKTOPOB

bu6mmoreka [{OK
https://m.edsoo.ru/810cfleb

bubmmoreka [{OK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [IOK
https://m.edsoo.ru/5caefclb
bubmmoreka [{OK
https://m.edsoo.ru/23f4f089

bu6moreka [IOK
https://m.edsoo.ru/dee379¢eb

bu6mmoreka [IOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [IOK
https://m.edsoo.ru/5a827900

bu6mmoreka [IOK
https://m.edsoo.ru/d3alfe30

bubnuoreka [JOK
https://m.edsoo.ru/48db705
8

bu6mmoreka [JOK
https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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Brluncnenue yriioB Mexuy
IPSIMBIMU U IJIOCKOCTAMH

KonTtposnsHas paboTa o teme
"BeKTophl U KOOpAUHATHI B
npocrpaHcTae”

[ToBTOpEeHue, 0600IICHNE U
cucreMmarusanus 3HaHui. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHuE, 0600IIEHNE 1
cuctemaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

[ToBTOpEeHue, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUHU U METOJIBI X
perieHus

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIBI X
perieHus

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepeOMETPUU

Htoropas KOHTPOJIbHAasA pa60Ta

bu6mmoreka [{OK
https://m.edsoo.ru/8efbe78e

bubmmoreka [{OK
https://m.edsoo.ru/77c22fcs

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

bubmoreka [IOK
https://m.edso0.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [JOK
https://m.edsoo.ru/4dffda97

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

bu6mmoreka [JOK
https://m.edsoo.ru/ec24dfc2



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, o6o0IIeHNE U 1 bubmorexa [IOK
cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME


https://m.edsoo.ru/f465d10e

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

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

ap., AKHI/IOHepHOC O6HICCTBO «H3paTenbCcTBO «HpOCBeH_IeHI/IC»

https://bit.mob-edu.ru

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJISA
https://bit.mob-edu.ru

https://lesson.edu.ru/02.3/07

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://bit.mob-edu.ru

https://lesson.edu.ru/02.3/07



