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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)KE€ KAa4eCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

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

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHENIHOTO  MPOJOJDKEHHUS  00pa3oBaHUs 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK 4YacTU MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLIEro MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUpPE MHOTOI'PaHHUKH U TEJIa BPaLCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

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

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]adY;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
YMEHHUE PaCllO3HABATh MPOSIBICHUS TEOMETPUUECKUX MOHITUN, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar i penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMS, U OMNpeeNEHHBIM 00pa3oM OpraHW30BaHHAas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B W 3ajJad Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomeTpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU Y HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEGBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
NnapajyiebHbIE YW CKpelIuBaromuecss mnpsMble. llapamienbHOCTs NOpSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPsIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTh MIJIOCKOCTEN : TapaIeNIbHbIE TIOCKOCTH; CBOMCTBA MapaJlIeIbHbIX
miockocTeit. IIpocTelinme mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MmapajieJenunesa; NoCTPOCHUE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
IMPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE M TMEPHEHIUKYJISIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYJISIPHOCTA TPSIMOM M IUJIOCKOCTH, TeopeMa O MpsiMOu
NEPIECHANKYISIPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YroJd MEXIY MPSMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepneHauKyJIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE
OT MIPSIMOM 10 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEMN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX IUIOCKOCTeH. Teopema o TpEx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiejienune]; 1 ero coucrsa. [lupamupma: N-yronpHas nupamMuia, TPaHU U
OCHOBaHHE MUPAMUJIBI;, OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€HHas mnOupaMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHUKA; IPaBWIbHAs IPU3Ma U
MpaBWIbHAS THpPAMUIA; NpPABWIbHASA TPEYrojbHAs MHUPAMUIA W TPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O NOpPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTrpusi B IMPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOMH,
MJIOCKOCTH. DJIEMEHThI CHMMETPHUH B MUPAMUIAX, Mapajulesienuneax, NpaBuibHbIX
MHOTOIPaHHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MpPaBUIBHOW NHPAMHJIbI, TEOpEMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuuaapuyeckast MTOBEPXHOCT, oOpa3yrouiue UUIUHAPUYECKON
NOBEPXHOCTH, OCh UWJIWHIPUYECKOM MOBEPXHOCTH. LlunuHAp: OCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OChb, IJIOMAAb OOKOBOW U MOJHOM
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
¥ OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHUS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IUIOMAAL MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOuHanuu Tesn BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIHI
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILICHUS.

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

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus muMHapa (MapajiiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOE OCHOBAHHUIO U MPOXOASAIIEE YEPE3 BEPUIMHY), CEUCHHUSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha MI0CKOCTH U B ITpocTpaHCTBE. CII0KEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Pa3noikeHne BeKTopa no TpéM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBwio mnapamnenenunena. PemieHne 3amad, CBA3aHHBIX C
MPUMEHECHUEM TMpaBUJI JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpJAMHATax. YTros Mexay Bekropamu. CKalspHOE IMPOM3BEIECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IDIOCKOCTSIMHU. KOOpaMHATHO-BEKTOPHBIN
METOJI IIPU PELIEHNN F€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJla B MOCTPOCHUE YCTOWYUBOTO OYTYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jMyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3ndecKasi aKTHBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHMSI,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuyHbM  chepaM  MPOQECCHOHATBHON  JCSITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTMYECKUX MpooJieMm;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KYyJIbTYpOW KaK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 obOyuaruuxci (0ceoeHue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIY NOHATHIMH; (HOPMYITUPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHS U BBIBOJIbI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJOB U 000OIIECHHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

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

e OLCHUBATH HaJEXKHOCTD UHpOpMauU 1o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMU OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOKO TOUKY 3PEHHUS



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

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a/1auM, BHICKAa3bIBaTh UAEH, HALIEJICHHBIE HAa TIOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHus  3a7ayd,  JKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpPU pelIeHUH YYeOHBIX 3aj]iay; MPUHUMATH 1E€JIb COBMECTHOM
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeausi, obecneuusarom opmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YIETOM HOBOU
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pEeLIeHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBUSIM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbHI
10 KJIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTH U MEPHEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
POCTPAHCTBRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yrja; JUHEWHBIA Yroy ABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIA W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWJIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIC BHUJBI MHOTOTPAHHUKOB (MHpaMuja; TpHU3Ma,
PSMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
KjIaccupukay  (BBIMYKJIbIE W HEBBITYKJIble MHOTOTPAHHUKHU; MpaBUIbHBIC
MHOTOTPAaHHUKH; PSAMbIC U HAKJIIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOEHUSI CEYSHHUH, UCTIOIB3YSl METO/I CIEO0B.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO0 00pa3iiaM WiH
aNropuT™MaM, TPUMEHSS] W3BECTHBIC AHATUTUYECKWE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1ad HA BBIYMCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOUIAUMHUCS MPSMBIMHU.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX MATEMAaTHMYECKHMX 3aJady HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXJIYy MPSAMOA M  IJIOCKOCThIO, MEXIY
IJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Boluncnsath 00bEMBI U TUIONIAIA MTOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nUpamMua) C IpuMeHeHuEM (POPMYIT; BBIYUCISTH COOTHOIICHUS MEXK Ty TUTOIIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHSATUSMH: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPHI.



W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensaTh reomeTpruueckue GaKkThl 1715 pELICHHUS] CTEPEOMETPUUECKUX 3a]1aY,
[IPEIIIOJIArauX HECKOJIBKO 1IaroB PELICHUs, €CIIA YCI0BUs IPUMEHEHUS 3a1aHbl
B IBHOH (hopme.

[IpuMmeHaT, mpocTeliuMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IPHU PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOAMTHE HpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONMYyYEHHBIE 3HAHMS Ha IPAKTHKE: AaHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYIHUPOBAHHOW MpOOJIEeMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHHEM T'€OMETPUUECKUX MOHATUHM U TEOpeM, arrapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBSA3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KJIACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
WINHAPUYIECKON TOBEPXHOCTH; IMIIMHAP; KOHUUYECKasi IOBEPXHOCTb, 00pa3yroLIne
KOHMUYECKOH MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacnio3HaBaTh Tena BpauieHus (LWIMHIpP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TIOTYUYEHMSI TEJ BPALLEHUS.

KnaccuguiupoBaTh B3aUMHOE paciooKeHUE Cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBONW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMEHTa; LIApOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIO0sl, BBICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOUIAAM  TIOBEPXHOCTEM Ten  BpallleHus,
reOMETPUYECKUX TN C IPUMEHEHHEM (HOpMYIL.

OmneprpoBaTh NOHATHUSMHU: MHOTOIPAHHUK, BIUCAHHBIN B c(hepy U OMMCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK WUJIM TEJIO BPAIICHHUS.

BbuucnsaTe COOTHOIIEHHS MEXAY IUIOUIaAsSMU MOBEPXHOCTEH M 0ObEMaMu
MOTOOHBIX TEJL.

N300paxath u3yuyaemble (pUTypel OT pyKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInoaHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPIPETHPOBaTH U MpPeoOpa3oBbIBaTh HHGOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
pPUCYHKAX.



OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOJNIHATE  JEUCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPA HA YUCI0, OOBACHITh, KAKUMHU CBOMCTBAMH OHU 00JIaaI0T.

[IpumeHsATH TpaBUIIO Napaieenuneaa.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroll MEXIy
BEKTOpaMHU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIaHAPHbIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOM3BEACHUE BEKTOPA HA YUCIIO0, YTOJ MEXKIY
BEKTOpaMH, CKaJApHOE IMPOU3BEIACHUE, paCKIaAblBaThb BEKTOpP MO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM cHCTEME KOOpUHAT.

[TpumensaTs reomeTpuueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IPEINOoNIarauX HECKOJIBKO 1IAroB PEIICHUS, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B SIBHOH (hopme.

Pemate mpocTeiiniue reoMeTpuuecKue 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

PemaTte 3agauM Ha 0Ka3aTENIbCTBO MATEMATHMYECKUX OTHOUICHUH H
HaX0’KJI€HUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3laM WIK aJropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI TP PEIICHUN CTAaHAAPTHBIX MaTeMaTHUECKUX 3ajady.

[IpuMeHATs mpoCTeiline NporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a]au.

[IpuBoguTh HpHUMEpPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEM B MNpupoAe u
’KU3HU, paCIIO3HABATh MIPOSBIICHNUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyuMeHATh MOJIydeHHbIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATh pEalbHBIC
CUTyalluM W TPUMEHATh M3y4YCHHbIE IMOHATUS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTU4ecKd CQOPMYJIUPOBAHHOM MpOOIEMBbl, MOJECIUPOBATH pPEAJbHBIC
CUTyallUH Ha A3BIKE TEOMETPUHU, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, ammapaTa ajareopsl; pemarh
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKECHUEM F€OMETPUUECKUX BEJIHYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
KonTtpoJbHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 Brenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIC H TIIOCKOCTIL B TPOCTPAHCTBE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB PG 12 https://m.edsoo.ru/V6I1APUCD
II0CKOCTEH
4 Yrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edso0.ru/R38METBTQ
5 MHororpaHHuKH 11 1 https://m.edsoo.ru/XPW9US5FB2
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

KoanuecTBo yacon

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl

padoThbI
Tena Bpamienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO6bEMBI TEN 5) https://m.edsoo.ru/B9ORVIYC9
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/4ANCL4GOMF
I1
4 OBTOpEHHE, O606HICHI:I€, 7 1 https://m.edsoo.ru/DORV3P725

cucreMaruisanus 3HaHUUu

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHBbIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsimasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEH, apalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlonsThs: MEpECCKArOIMECHA IIIIOCKOCTH,
nepeceKarommecs npamMas U MI10CKOCTb

https://m.edso0.ru/NR6VJYCGK

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeCcCKarommecs npsamas U MI10CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHrue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2IJNHCZ

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/AIMQ3AJ3S5

[TousiTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPECOMETPHUUN: AaKCUOMBI
CTCPCOMCETPHUH U CICACTBUSA U3 HUX

https://m.edsoo.ru/SLMI7R3BL



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL

TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: AKCUOMBI
CTCPEOMETPHUH U CIEACTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1L

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

https://m.edsoo.ru/13A98J679

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEPECceKaroInecs,
napajJiesIbHble U CKPEIIUBAIOLINEC
IIpSIMBIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTD TPEX
MIPSIMBIX

https://m.edso0.ru/CS9VLQLH6

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHctse: [lapannenbHOCTh NPSAMOil U
IJI0CKOCTH

https://m.edsoo.ru/PO5J6D23U

14

Vel ¢ COHAITpaBJICHHBIMH CTOPpOHaMU

https://m.edsoo.ru/LLJAVHVBW

15

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

https://m.edsoo.ru/KGIM8OEUK

16

VYron MCKAY MPAMBIMHU B ITPOCTPAHCTBE

https://m.edsoo.ru/24LVVWH9V8

17

HapannenLHo CTh INIOCKOCTEH:
HapaJlsICJIbHBIC IIJIOCKOCTU

https://m.edsoo.ru/BUSTQ9HZT

18

CsoiicTBa apaJlsICJIbHBIX IIJIOCKO cTen

https://m.edsoo0.ru/O0KQOQK2ABA



https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TIOCKOCTH: TETPa’p, KyO, https://m.edsoo.ru/MRT13XP79
napajuiesienunes

20 [TocTpoenue ceuenuit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenuit https://m.edso0.ru/20GC3ZP9P
Kontponsnas padota o teme "IIpsimbie u

22 IJIOCKOCTHU B IPOCTPAHCTBE. https://m.edsoo.ru/Bl1405QJEB
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHIUKyYISIPHOCTD NPAMOU 1

23 TJIOCKOCTH: TIEPIICHANKYISPHBIC PSIMBIC B https://m.edsoo.ru/RN45YBO8R
MPOCTPAHCTBE
IT € Iapasuie e

24 PAMBIC [TAPAILICIEHbIC 1 https://m.edsoo.ru/32MXRZDDL
MEePIEHIUKYISIPHBIE K TUTIOCKOCTH
IT

25 DAMBIS HapALICILHLIC H https://m.edsoo.ru/JPUOTOI3N
MEePIEeHIUKYIIAPHBIE K IJIOCKOCTH
n o

26 PUSHAK HEPHEHIHKYIPHOCTH HPAMOH 1 https://m.edsoo.ru/DC41W6K14
MJI0CKOCTH
I1 epre 7

27 PHIHAK HEPHEHMIyIFPHROCTH TPAMOT | https://m.edsoo.ru/HD3D63S5P
IJI0CKOCTH
Teope i epre 7

28 OPEMa © TIPHMOH TEpHCHIIHpHOR https://m.edsoo.ru/YOIQSMOH1
MJI0CKOCTH
T o o

29 COPEMA O TPAMOH TePHEH ARy IBIPHOT https://m.edsoo.ru/81R5KU5RJ
MJI0CKOCTH
T o o

30 COPEMA O TPAMOH TePHEH ARy IBIPHOT https://m.edsoo.ru/HFKNPKZ7T
MIJIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:

31 paccTositHue OT TOUKHU J0 TUIOCKOCTH, https://m.eds00.ru/638GKWY7V

pacCcTosAHUC OT prlMOﬁ J0 IIIIOCKOCTHU



https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:

32 paccTOsiHUE OT TOYKH JI0 MJIOCKOCTH, https://m.edsoo.ru/AD6RCACRA
paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH
[lepnienquKkyssip U HAKJIOHHBIE:

33 pPacCcTOSIHUE OT TOYKH JI0 IJIOCKOCTH, https://m.edsoo.ru/VLLIQ7HXC
paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH
[TepnienquKyssip U HAKJIOHHBIE:

34 paccTosiHue OT TOYKHU J0 TUIOCKOCTH, https://m.edsoo.ru/6P5BVV34R
paccTosiHUE OT MPSIMOU JI0 TNIOCKOCTH

35 Yol ]i MPOCTPAHCTBE: YrOJl MEXKILY https://m.edsoo.ru/PSFIXUALI
MPSIMOM M TIIIOCKOCTHIO

36 JAByrpaRtibiii yrox, HEHbiit yros https://m.edsoo.ru/6R4A0EOMD
JBYTPAHHOTIO yIiia

37 JIByrpaRtibiii yrox, THHEHHbiit yros https://m.edsoo.ru/ML0ZZYZC7
JBYTPAHHOTO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK MEPIEHANKYIIPHOCTH ABYX https://m.edsoo.ru/YRQDSM9NH
IJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 MPU3HAK NEPIEHIUKYIIPHOCTH JABYX https://m.edsoo.ru/DY2AF84T2
IJIOCKOCTEM
[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:

40 MPU3HAK NEPIEHANKYISIPHOCTH ABYX https://m.edso0.ru/TS8OAINH2
IIJIOCKOCTEM

41 Teopema o Tp€x nepneHANKYIsIpax https://m.edsoo.ru/OW5LZ1RVZ

42 Teopema o Tpéx nmepneHAUKyIApax https://m.edsoo.ru/OP44KE54N

43 Teopema o Tpéx nmepneHAUKyIApax https://m.edsoo.ru/OWG81WDV3



https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3

44

KonTtponsHast paboTa o Temam

"[lepneH IMKYISIPHOCTD NPSMBIX U
miockoctel" u "YTIIbl MEXIy OPSIMBIMU U
miockocTaMu"

https://m.edsoo.ru/VOXABPOPB

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

https://m.edsoo.ru/L5FTEZ80QX

46

[Ipu3ma: N-yronpHas mpu3Ma; rpaHu U
OCHOBAHUS PU3MBI; IPsIMasi U HAaKJIOHHAs
MIPU3MBbI; OOKOBAas U MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamenenunen, TpsIMOYTOJIbHBIN
MapaJyiesenuIea U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Mupamuna: N-yronbHasi mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMUIbl; OOKOBas U
TIOJIHAs TOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUPaMUIA

https://m.edsoo.ru/1TOFX00PA

49

[IpaBunbHbIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.

https://m.edso0.ru/06SH021DD

51

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMCETPU A
OTHOCHUTCIIBHO TOYKH, HpHMOI\/'I, INJIOCKOCTH.
ONEeMEHTHI CUMMCTpPHUU B TUpaMHax,

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR

mapaJiiejiCnmIeaax, rnmpaBUjIbHbIX

MHOT'OrpaHHUKax
52 B'I')I‘-II/ICJIGHI/IC 3JICMCHTOB MHOI'OTPaHHUKOB: 1 https://m,edsoo,ru/EUP4MN760
pEOpa, TMaroHau, yriibl
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 HOBerHOSTH HpAMOH HpmMH’vHHOmaﬂb 1 https://m.edso00.ru/SQY9XSIL6
OCHOBaHUH, TeopeMa 0 OOKOBOU
ITOBEPXHOCTH MPSMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 HOBEPXHOCTH MPABHIILHONH H?p AMHARL 1 https://m.edsoo.ru/R22FHBG60
TeopeMa O IUIOMaId OOKOBOM
ITOBEPXHOCTH YCEUEHHOW MUPAMUIBI
55 Komrposias paora no reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpaMuIbI 1 https://m.edso0.ru/B307P8WTC
58 O06bEM TMpaMu B! 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM TMpaMuU bl 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TMpaMuU bl 1 https://m.edsoo.ru/O0HRFO2LCT
61 O06BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM MTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO0BEM MTPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KomrporeHas pa6"0 Ta 1o Teme "OobEMb 1 https://m.edso0.ru/23S50180N
MHOTOTPaHHUKOB
[ToBTOpEHue, 0600IIeHNE CUCTEMATHU3AIIHS
65 3HaHui. [locTpoenue ceuenunii B 1 https://m.edso00.ru/KXTOCIOJG

MHOTOT'paHHUKE



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BbIYMCIIEHHE PACCTOSHUMN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOM, OT
TOYKH JI0 IJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

Wrorosas koHTposbHas paboTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpeHue, 0600IIIEeHNE CHCTEeMaTU3aITus
3HaHUH. BeIYKCIIEHNE YIII0B: MEXKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEXY TUIOCKOCTSIMU

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

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

https://m.edsoo.ru/TW8Z59CHJ

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelnbHas INIOCKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

https://m.edso0.ru/QDCF8UGXE

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBCPXHOCTD,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

N3o0paxenne uiInHIpa Ha TII0CKOCTH.
PazpépTka nmunapa. CeyeHus

IUIMHIPA (MJIOCKOCTHIO, TapalIeIbHOM
WM MIEPIEHAUKYISIPHOM OCH IIMIIMHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konunueckasi HOBepXHOCTh, 00pa3yromIne
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU

https://m.edsoo.ru/H64QF3E6R



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue U BepIvHa,
o0pasyloas 1 0Ch; MIONAaAb OOKOBOU
Y TOJIHOM MTOBEPXHOCTHU

https://m.edso0.ru/Q4EUBB6GT

Yceu€HHbIi KOHYC: 00pa3ylomme u
BBICOTA, OCHOBAaHUS U OoKoBas
IIOBEPXHOCTH

https://m.edso0.ru/80VNITU20

10

N300pakenne koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca
(TI0CKOCTHIO, MapaIICIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH Yepe3 BEpLINHY)

https://m.edsoo.ru/OPVICKUYU

11

KomOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

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

https://m.edsoo.ru/RMYY1STLP

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

https://m.edsoo.ru/4ACENHGLOZ

14

O06bEM IUIMHAPA, KOHYCa

https://m.edsoo.ru/W8TGN5Z99

15

O06bEM 11apa 1 wIomaas chepsl

https://m.edsoo0.ru/G7TAYCMOTT

16

[TonoOHBIE TelIa B IPOCTPAHCTBE.
CooTHOIIEHUS MEXTy IJIOIASIMU
MMOBEPXHOCTEH, 00bEMaMH 1O T0OHBIX
Tel

https://m.edsoo.ru/4ANO4FYUUX

17

KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsl Ten"

https://m.edsoo.ru/KCOMHJISWW

18

BeKTOp Ha INIOCKOCTHU U B IMTPOCTPAHCTBC

https://m.edsoo.ru/AQ405SB7C

19

CnoxxeHue U BRIYUTaHHE BCKTOPOB

https://m.edsoo0.ru/PMNHTUK7G



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHUE BEKTOPA HA YUCIIO

https://m.edsoo.ru/4H7PLGBI1

21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajuesenumnesa

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN METO IPU
pEeLIeHNN TEOMETPUYECKUX 3a1a4

https://m.edsoo.ru/BBI139Z7U

24

[IpsiMoyronpHas cucteMa KOOPAUHAT B
npocTtpancTBe. KoopaumHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

https://m.edso0.ru/X9TSDNSQ3

25

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonTtponbHas padota o teme "BekTopbl

Y KOOPJIMHATHI B MPOCTpPaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/VEMVY73YE



https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE

[ToBTOpEHue, 0600IICHNE U

30 cUCTeMaTH3aIus 3HaHUH. 3a1a4n 1 https://m.edsoo.ru/UF02M943T
IIaHUMETPUH 1 METOAbI UX PCIICHUA
[ToBTOpEHUE, 0600IICHNE U

31 CUCTeMAaTH3aIvs 3HAHWA. 3a1aun 1 https://m.edsoo.ru/FG4PJN2IF
IIaHUMETPUH 1 METOAbI UX PCILICHUA
[ToBTOpEeHue, 0600IICHNE U

32 CHCTEMATHIAILL SHAHHH. OCHOBHEIS 1 https://m.edso0.ru/ZY6BYLY7W
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Wrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/VP8CXOC4C

34 Hostopete, O606III€HI:I€ " 1 https://m.eds00.ru/70QSTDCAP
cucreMartuisanus 3HaHUUu

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeagMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBepPsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CISICTBHS U3 HUX TIPU PEIICHUN
' TreOMETPUIECKUX 3a1a4
-3 OmnepupoBaTh TOHATHSIMH: TAPAJUICTBHOCTh M TEPIEHIUKYISIPHOCTD
' MPSIMBIX U IIOCKOCTEN
24 KnaccnpunupoBaTh B3aMHOE PaCIIOIOKEHUE TIPSMBIX U TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATHIMHA: IBYTPAHHBINA YTOJI, TPAaHU IBYTPAHHOTO YT,
7.5 pebpo IBYrpaHHOTO yIyia, JWHEWHBIH yroa JABYIrpaHHOTO yrIjia,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh MOHATUAMHU: MHOTOI'PDAHHMK, BBIIYKJIBIA U HEBBITYKIIbIN
7.6 MHOTOI'PaHHUK, AIIEMEHTBI MHOTOI'paHHMKA, IPaBUJIbHBIN
MHOTOI'PaHHUK
27 Pacnio3HaBaTh OCHOBHBIE€ BUJbI MHOI'OI'DAaHHHMKOB (IIMpamMuaa, Ipu3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS — JJIs
- K1accupuKauy  (BBINYKJIbIE W HEBBINYKIblE  MHOTOTPAHHHKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpsIMble M HAKJIOHHBIE IPU3MBI,
HapajuiesIeUIIe/IbI)
29 OnepupoBaTb  MOHATUAMHU:  CEKyIlas  IJIOCKOCTb,  CEUYEHUE
' MHOT'OI'PaHHUKOB
210 OOBACHATH TNPUHLUIBI MOCTPOEHHS CEYEHUHl MHOTOTPaHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh cCe4YeHHsS MHOTOIPAaHHMKOB METOJIOM CJIE/IOB, BBIIIOJIHSATD
7.11 (BBIHOCHBIE) TJIOCKHME YEPTEKU M3 PHCYHKOB IMPOCTBHIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y




7.12

Pemats 3a1aun Ha HAX0XKICHUE T€OMETPUIECKHUX BEJTMYHH 110 00pa3iam
WA alIropuTMaM, IMPUMEHSST U3BECTHBIC AHATUTHUYECKUE METOJbI IIPU
PELICHUM CTAHJAPTHBIX MATEMAaTUYECKUX 3aJa4 Ha BBIYMCIIEHUE
pacCTOSIHUNA MEXAY JIBYMSI TOUYKAMU, OT TOUKHU JI0 IPSAMOM, OT TOUYKH JI0

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemate 3aa4yi Ha HaXOXJICHUC I'COMCTPUICCKNX BCJIMYUH I10 06pa311aM
WKW aJirOpuTMaM, MPUMCHAA N3BCCTHBLIC AHAJIMTHYCCKHUEC MCTOABI IIpH
PEIICHHUU CTAHAAPTHBIX MAaTCMATHYCCKUX 3a4a4 Ha BBIYHUCICHUEC YIJIOB
MCXKAY CKPCHIMBAOIIUMUCA IPAMBIMHA, MCKIY prlMOﬁ " IIJIIOCKOCTBIO,

MCXKAY IMJIIOCKOCTSAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOLIAAM TIOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMuga) C  [OpUMEHEHHeM  (QOpMyl,  BBIYUCIHSATH
COOTHOIIEHUS MEX/1y MIIOIIAIIMU TOBEPXHOCTEH, 00bEMaMU 10 T00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NMOHATHSAMH: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (UTYPHI

7.16

N3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HWHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reomeTpudeckre QaKThl Ui PEHICHUs CTEPEOMETPUUECKUX
3a/1a4, MPEANOJaramluX HECKOJIbKO IIaroB pPELICHHs], €CITU YCIOBHS

IPUMEHEHHUS 3a]IaHbl B ABHOUM opme

7.18

[IpumensaTh mpocTeilline MnporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBbl MpPH PEIICHUH CTePEeOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IIPpUMEPLI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKHU3HH, paCIIO3HABATDh IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh NOJY4YEHHBIE 3HAHMS HA MPAKTUKE: aHAIU3MPOBATH
peajbHble CUTyallUM M NPUMEHSATh W3y4YCHHbIE MOHATUS B Ipoliecce
IIOMCKA peLIeHUs] MaTeMaTU4YecKu CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIETTUPOBATh PEATIBHBIE CUTYallUN Ha S3BIKE T€OMETPUH, UCCIIENOBATh
IOCTPOECHHBIE MOJEIH C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHITHHA U
TeopeM, amnmapara aiareOpbl, pemarb NPakTHUYEeCKUe 3aJaul, CBI3aHHbIE

C HAXOKACHUCM I'COMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTthb MOHATUSMHU: IAHAPUIECKAs MIOBEPXHOCTH,
6.1 oOpasyromue OWIMHAPUIECKON TOBEPXHOCTH, HWJIMHID, KOHHYECKAs
' IOBEPXHOCTh, OOpa3ylomKue KOHUYECKOH TOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TN BPAIICHHSI
6.4 KinaccuduiupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAHHUE IIIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbraucnare 00bEMBI W TUIOMAAM TIOBEPXHOCTEW TeNl BpAIICHHS,
' reOMETPUUECKUX TeJl C IpUMEHEeHHEeM (popmyt
OnepupoBaTh MOHATUSMU: MHOTOTPAaHHMK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpallleHus
6.8 BblyncnsaTh COOTHOIICHHS MEXAY IUIOMAISIMH TOBEPXHOCTEH U
' 00BpEMaMHU ITOJOOHBIX TENI
6.9 N300paxkaTe u3yyaemble (PUTYyphl OT PYKH U C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUIl CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYECHUS Tel
BpallleHUs
W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH HHPOPMAIUIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCcyHKax
[TpumeHnsTh reomeTpudeckue (GpaxThl I PeIIeHUs CTePEOMETPUUYECKIX
6.12 3aja4, MPEAIoJIaraloliiX HECKOIbKO IIaroB peIIeHUs, €ClIM YCIOBHUS
NpUMEHEHHUS 3aJ]aHbl B ABHOM hopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HCﬁCTBHH CJIOKCHUSA BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHM OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUIIO NapauIeIeIUIea IPU CI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBbBI KOOPAWHATBHI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBCHCTBO BECKTOPOB, KOOPAWHATBLI BEKTOPA,
yroia MCEXAy BCKTOpaMH, CKaJlApHOC [MPOU3BCACHNUEC BCKTOPOB,

KOJUIMHCAPHbIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEIACHHUE BEKTOpA HA YUCIO, YTOJ
MEXAY BEKTOPaMHM, CKaJsIpHOE MPOU3BEICHHUE, PacKiIaabIBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne TeoMETpUYECKHE 3aJadyd  Ha NPHUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemrate 3aa4ud Ha JO0Ka3aTCJIbCTBO MAaTCMaTHUYCCKHUX OTHOIIECHUH H
HaXO0XKJIACHUC Tr’COMECTPUICCKHUX BEJINYHH 10 06pasuaM HJIN aJITOpUTMaM,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEIICHUA CTaHIapPTHBIX

MaT€MaTU4YCCKUX 3a1a4

6.21

[IpumensTh npocTeiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHMKAI[UOHHBIE CHUCTEMBbl TPU PEHICHHH CTEPEOMETPUUYECKHUX

3a1a4

6.22

[IpuBoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUpOIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsTh TONYyYEHHBbIE 3HAHMS Ha TPAKTUKE: AaHATU3UPOBAThH
peayibHbIe CUTYallud W TPUMEHATh M3YYCHHBIE IMOHSITHS B Ipoliecce
MOMCKA PpEHIeHUs] MaTeMaTH4ecKu C(OpPMYIUPOBAHHONW MPOOIIEMBI,
MOJIETTUPOBATh peajbHbIe CUTYAIH HA SA3bIKE T€OMETPHH, UCCIIEIOBATD
MOCTPOCHHBIE MOJIEH C UCHOJIB30BAHUEM I€OMETPUUECKUX TOHITHH U
TeopeM, anmnapara ainreopbl, perarb NPakKTUYECKUe 3a1a4u, CBsI3aHHbIC

C HaXOXKJACHHUEM I'COMCTPUYICCKUX BCIINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TOHATUA cTepeoMeTpuu. Touka, mpsiMasi, TIOCKOCTb, IPOCTPAHCTBO.
[TonsatTne 00 aKCHMOMATHYECKOM TOCTPOCHHM CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3anMHOe pacnosnoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeuuBaroiuecss npsimble. [lapamienbHOCTh TOpSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: MapAJUICNbHBIE MpPsSMBIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapauIeIbHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX MIockocTtei. [lpocreiimue mnpocTpaHCTBEHHbIE (QUIYypHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesIenuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IUIOCKOCTH: MEPIEHIUKYISpPHbIE NpSMbIEe B
MPOCTPAHCTBE, MpSMbIE MapajljielibHble M NEepHEHAUKYISIpHbIE K IJIOCKOCTH,
MpPU3HAK MEPHEeHIUKYIIPHOCTH MpsIMOM U TUIOCKOCTH, TeopemMa O MpAMOil
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY MPSMON U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJi, JIMHEMHBI yrojl JBYCPaHHOIO  yIJja.
[lepnieHIuKyNAp ¥ HAKIIOHHBIE: PACCTOSTHHE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE
OT IPSMOM JI0 TUIOCKOCTH, TIPOEKIUs PUTypHI HA IIIOCKOCTh. [lepneHIuKynsapHOCTb
IJIOCKOCTEH: MpU3HAK MEPIIEHIUKYISIPHOCTU JIBYX ItockocTei. Teopema o Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'DAHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOI'PaAHHHUKH, pasBépTKa MHOT'OI'PaHHHKA. HpI/I3MaZ N-yroabHas
IIpu3Ma, rpadd 1 OCHOBAHUA IIPU3MBI, IIPsAMAsA WU HAKIIOHHAA ITPHU3MBI, OoKOBas U
IHoJHas MMOBEPXHOCTH IMPU3MBI. Hapannenennnez(, l'IpSIMOYTOJ'ILHHﬁ
apajuiejieniean u €ro CBOMCTBA. HI/IpaMI/II[al N-yrojabHas IUpaMula, I'paHu U
OCHOBAHUC MUpaMUbI, OOKOBast U MOJTHAS MOBCPXHOCTH MUPAMHUbI, ITPABUJIbHAA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI nNpu3aMbl "W NHAPAMUIBI. HpaBI/IJIBHBIe
MHOTOI'paHHUKU: TMOHATUC MPABUJIIBHOTO MHOTOIpaHHUKA, IMPAaBUJIBHAA MpHU3MaA U

IpaBUJIbHad IMUpaMUua, IIpaBUJIbHAA TPEYroJibHas IMHUpaMuJa H HpaBPIJ'IBHBIfI




TeTpa’ap, KyO. [IpencraBmeHwe O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,

nojexadip U ukocasapyrue CedeHus: Ipu3Mbl U TUPAMUJIbI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpaMUJaX, MapajuiesieluIeiax,

IIpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Bbrunicnenue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOM TIOBEPXHOCTHM M IOJIHOM MOBEPXHOCTU MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsIMOM npu3MblI. [1nomane OoxoBoi
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUIBI, TEOpEMa O IIOMAIU

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonobnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOIMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOI0OHBIX TEIl

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 0Opa3yrolIMe IMIMHIPUYECKON MOBEPXHOCTH,
OoCb IWJIMHApUYECKOW moBepxHocTH. UunmHap: ocHoBaHus u  OGoOKOBas

MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOMIA (b OOKOBOH U MMOJHON MOBEPXHOCTH

6.2

Konndeckass TOBEpPXHOCTh, OOpa3yroOIIMEe KOHUYECKON TOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU oBepXHOCTH. KOHYyC: OCHOBaHME 1 BepIIMHA, 00pa3yroIas
U OCh, IUIOMAJb OOKOBOWM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

o6pa3y}0mI/Ie K BbICOTA, OCHOBAHUA U OoKOBas IIOBEPXHOCTH

6.3

Cdepa u map: neHrtp, paauyc, AMaMeTp, IOl IOBEPXHOCTH chepbl. Bzanmuoe

PACIIOJIOKCHHUEC C(bCpI)I " IINIOCKOCTH, KacaTCiIbHas ININIOCKOCTh K C(bepe, iomanab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€HUS W MHOI'OI'PAHHHKOB. MHOFOFpaHHI/IK, ONYCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAsA B MHOTOI'PAHHHK, WJIHM TCJIO BPpAllCHHA

6.6

[Tonsitne 06 06béMe. OcHOBHBIE cBOWCTBa 00bEMOB Ted. Teopema 00 0OBEME
NPSIMOYTOJIBHOTO TMapajuiesienumena u ciaenctsus u3 He€. OOBEM muIMHIpA,

KoHyca. O0BEM 1mapa u mioumaab chepsl

6.7

Ilomo OHbIE TeEla B MMPOCTPAHCTBCE. CooTHomIeHUS MCXKAY IUIomaasasMu

MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TN

6.8

CeueHns MUIIMHApAa (HapaJIJICJIBHO U HNCPICHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa

(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MPOXOAAIICC UCPE3 BCpH_II/IHY), CCUCHUSA 1Iapa




Bexrop Ha miockoctd U B mpoctpaHcTBe. CII0)KEHHE M BBIYUTAHUE BEKTOPOB.

YMHOK€EHHE BEKTOpa Ha 4Mucio. Pa3noxeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM

09 BekropaMm. IlpaBuio mnapamienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpsimoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpAa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaxX. YTrojl Mexay BekTopamMu. CkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MCXKAY IMPAMBIMU U IIJNIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PEIICHUH FEOMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenune meTomamMu OKa3aTeNbCTB, ATOPUTMAMH DPEIICHUS 3aJ1ad;
yMeHue (HopMynHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, NMPHU3HAK, OKAa3aTeIbCTBO,
PaBHOCHUIIBHBIE (bOpMyITUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPXKICHUE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; IIPOBOJUTH AOKA3ATCIBHBIC PACCYKIACHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IIpaBUIIBHOCTH
pacCyXJI€HUIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
IIOJAMHOKECTBO, OICpallii HaA MHOXKCCTBaAMH, YMCHHEC HCIIOJIB30BaTh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONHCAaHUs peajbHbBIX
MIPOIIECCOB U SIBJICHUH W MPH PEIICHUH 33134, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MWK, rpad HaA TUIOCKOCTH; YMEHHE 3a7aBaTh U
OIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BaTh Tpadbl PU

PEIICHUH 3aJa4

VYmenune OIICpHUPOBATh IMOHATHAMU: HATYPAJIBbHOC 4YHUCIIO, LEJI0C YHCIIO,
CTCIICHb C LEJIbIM ITOKA3aTCJIEM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHDb
C paluOHAJIBbHBIM  IIOKA3aTCjICM, CTCIICHb C JIeHCTBUTEIIHLHBIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHHYC, KOCHUHYC U TaHI'CHC
IIPOU3BOJIBHOTO YHCJA, OCTATOK II0 MOIAYJK, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YucCiJio, MHOXECTBaA HATypaJbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBLHBIX quceil; YMCHUC HCIIOJIb30BATH
IIPU3HAKU OCIIMMOCTH, HaMMEHBIINH O6IHHI>'I JACIUTC]Ib U HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aaa4; 3HAKOMCTBO
C DpPAa3jiIMYHbIMU TMO3UOUOHHBIMH CHCTCMAaMHU CYHCIICHHUA, YMCHUC
BBITIOJIHATh BBIYMCIIEHUE 3HAUYCHUHN U npeo6pasoBaHH51 BLIpa)KeHI/Iﬁ (¢{¢]
CTCIICHAMUA U J'IOl“apI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATL NMOHATHAMMU: IMOCICAOBATCILHOCTD,




apupmeTHyecKas ~ Hporpeccusi,  IeOMETpHYEcKass  Iporpeccus,
OecKOHEYHO yObIBaroOIasi T'EOMETPUYECKass IPOTPECCHsl; yMECHUE
3aJaBaTh  IIOCIEAOBAaTEIbHOCTH, B TOM YHUCIE C  IIOMOILUBIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4HuCIia, popMa 3alHucH KOMIUIEKCHBIX UYHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U ajireOpanyeckas); yMeTb
POM3BOJIUTH APUPMETUUYECKHE JICUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
MPUBOJIUTh  NPUMEPbl  HMCHOJb30BAaHUS  KOMIUJIEKCHBIX  YHCE,
OTepUpOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, omnpenenuTenb

MaTpHIIbl, FCOMETPUUECKHI CMBICIT OTIPEAETUTENS

YMeHue onepupoBaTh NOHATHUAMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMUuecKrue, TPUrOHOMETPUYECKHE
ypaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbI; yMEHHE OIEpPHpPOBAThH
MOHATHSMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMAa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTb
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pelaTh ypaBHEHMS,
HEpPABEHCTBA U CHCTEMBl C MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA M CHCTEMBbI C NAPAMETPOM; IPUMEHSITH
YpaBHEHUS, HEPABEHCTBA, X CUCTEMBI JUIsSl PEIICHUS] MAaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
NEPUOJUYHOCTh (PYHKIHU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaMEHbIlIee 3HAUCHUS
(GyHKIMM Ha TPOMEXKYTKE, HEenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIUM, TepBas U BTOpas Mpou3BojgHas (yHKIUWH,
reOMEeTpUYeCKUid U (PU3NMUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNIeNIEHHBI WHTErpall; YMEHHE HaxOIUTh acUMMOTOTHI Tpaduka
(YHKIMH; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEICHMUS,
YaCTHOTO U KOMIO3UIUHU (PYHKIIMH, HAXOIUTh ypaBHEHUE KacaTeIbHON
K TpaduKy yHKIIMHU; YMEHHE HAXOTUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(YHKIMI; yMEHHE HCIOJIB30BaTh MPOU3BOJIHYIO JUIS HUCCIIEIOBAHHS
(GyHKIMHI, HAXOAUTH HAHOOJBIIINE U HAUMEHBIIINE 3HAYeHUS (PYHKINN;
CTpOUTh TpaUK MHOTOUJIECHOB C HCIIOJIb30BAaHHEM ammapara
MaTeMaTHYECKOr0 aHAIN3a; MPUMEHSTh TPOU3BOAHYIO JIJIsl HAXOXKICHUS

HaWJIydqmero pelicHus B IMPUKIAAHBIX, B TOM YHUCJIC COLUAIBHO-




HSKOHOMHUYECKUX M (PU3NYECKUX 3aauaxX; HAaXOAUTh IJIOMAIH U 0OBEMBI
¢Gury ¢ nmomMoupI0 WHTErpaja; MPUBOJAUTH MPHUMEPbl MATEMATUIECKOTO

MO/ICTTMPOBAHUS C TOMOILBIO Au(depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHUSAMH: Tpaduk (yHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUs (GYyHKUWHN, THHEHHAs QYHKIUSA, KBaApaTHIHAs
¢byHkuus, — panMoHanmbHas ~— (QYHKOUS,  CTENEHHas  (yHKOuS,
TpUTOHOMETpHYeckre (yHKIHMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
GbyHKIMU, TMOKa3aTeNnbHass W Jiorapupmuueckas (QyHKIHH;, yMEHHE
CTpOUTh TpadUKHU U3YyYEHHBIX (PYHKIMH, BBIIOJHATH NMPEoOpa3oBaHUs
rpadukoB GYHKINHA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
Y 3aBUCHUMOCTEH, MPHU PELIEHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3a/la4 U3 pealbHOM >KM3HM; BBIpaXaTh (hOpMysiaMU 3aBHCHUMOCTH
MeXAy BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadUKu PyHKIUN JUIs
pelleHns ypaBHEHH, HEpaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300paxxarthb
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3a/ladd Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, JOJIM U YacTH, Ha ABWKEHUE, padOTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBHIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJyYEHHOE PEIICHHE U
OIICHUBATh MPABAONOI0OHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
peayibHbIE CUTYallud Ha SI3bIKE MATEMAaTHUKH;, COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3ajauyH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENM C MCIOJIb30BAaHUEM ammapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue omnepupoBaTh IMOHATUSAMH: cpelHee apudmMeTHyeckoe,
MenuaHa, HauOoJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOrOo HaOOpa; yMEHHE H3BIICKaTb,
UHTEPNpPeTHPOBaTh MH(OpMAIMIO, NPEACTAaBICHHYIO B TaOIMIAX, Ha
auarpammax, rpagukax, OTpakarollylo CBOMCTBA peabHBIX MTPOLIECCOB
U SBJECHUH; MpEeACTaBIATh HHPOPMALUIO C TOMOLIbIO TaOIUIl U
JyarpamM; MCCIEA0BAaTh CTaTUCTHUYECKWE JaHHbBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapHUUecCKUX METOJOB M DJEKTPOHHBIX CPEJICTB;
rpaUuecKd HCCIIE0BAaTh COBMECTHbIE HAOMIONEHHS C MOMOIIBIO

AuarpaMm pacCCruBaHUA U JIMHEHHOM perpeccun




YMeHue onepupoBaTh MNOHATHAMU: CIIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIIyYaHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HMCHOJb30BAHUEM TPaPUUECKHX METOJOB; NMPUMEHSThH
(GopMyIBI CIOXKEHHS M YMHOKEHHSI BEPOSTHOCTEH, (popMyny MOTHON
BEpOSITHOCTH, GopMyny bepHymmn, KoMOWHATOpHBIE (AKTBl U
(GopMynbl; OIIEHWBATh BEPOSTHOCTH PEAITBHBIX COOBITHI; yMEHHE
OIIEPUPOBATh MOHATHAMU: Cly4dalHas BEIUYMHA, PaCIpPEICIICHHUE
BEPOSATHOCTEN, MATEMATUYECKOE OKUIAHUE, TUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUM paclpeaeieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnid; yMEHUE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
MPUBOJIUTh TPHUMEpPHl MPOSIBICHHUS] 3aKOHa OOJIBIIUX 4YHCENl B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEepHUpPOBAThH
MOHATHSMM: COYETAHUE, NEPECTAHOBKA, YHUCIO COYETAHWH, YHUCIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ul peleHMs 3a1ad; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHH; COCTAaBIATh BEPOSITHOCTHYIO MOJEIb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSAMH: TOYKA, TMpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JNBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpsMBbIE,
napauieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yro
MEXy MPSMBIMH, YroJl MEXIY NPSIMOM U IIOCKOCTBIO, YTOJI MEXKIY
IUTOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSMH;, YMEHHE HCIIOIb30BaTh
OpyU pelIeHUH 3a/1a4 H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOIIEr0 MHPA; CTPOUTH
MaTE€MaTUYECKHE MOJENIU C TMOMOIIbI0 I€OMETPUUYECKUX NOHATUU U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a/]a4n
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YMeHue onepupoBaTh HOHATHAMM: IO QUTYpPbI, 00BEM (QUTYpBHI,
MHOTOT'paHHMK, IPAaBUIIbHBIM MHOTOTpPaHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapamenenunes, npuszMma, nupamuza, (urypa ¥ HOBEPXHOCThb
BpallleH!s], HWIMHIP, KOHYC, 1map, cdepa, miomans chepsl, MmIoaib

MOBEPXHOCTH MUPAMUBI, TPU3MBI, KOHYCa, LMIMHIpA, 00BEM KyOa,




MPSIMOYT'OJIBHOTO MapaJUICNICIINIIEa, TMPaMUbl, IIPU3MBI, LUIMHIPA,
KOHYCa, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U LIWIMHJIPA,
NapajuleJIbHbIE OCH MJIM OCHOBAHHUIO, CEYECHME I11apa, IUIOCKOCTD,
Kacaromascs cdepsl, HMWIMHIPA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI 1 TOBEPXHOCTH
BpallCHUsl, UX CEYCHUS, B TOM YHUCIE C IIOMOINBIK 3JIEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSTh CBOWCTBA T'E€OMETPUYECKUX QHryp,
CaMOCTOSATENIEHO (DOPMYITHPOBATH OTPENEICHUs] H3ydaeMbIx (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPUYECKUX
¢uryp, 0OOCHOBBIBaTb WJIM OINpPOBEpPraTb MX; YMEHHE IPOBOIUTH
Kjaccupukanuoo ¢GUryp 0o pa3iuyHbIM NpU3HAKAM, BBIMOJIHATH

HCO6XOILI/IMBI€ AOMOJIHUTCIIBHBIC ITIOCTPOCHUSA

11

VYMmenne OIICpHUPOBATH TMOHATHUAMU: IOBWIXKCHUC B IIPOCTPAHCTBE,
MapajuIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHUe MOA00MS, MOAOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCIIE€ B IPUPOJIE,
HCKYCCTBE, apXUTEKType; UCII0Ib30BaTh T'€OMETPUUECKUE OTHOIICHHS
MpU PeLIeHUH 3aJay; HaXOIUTh €OMETPUYECKHUE BEIUYUHBI (IJIMHA,
yroj, IJIomaas, 00bEM) MpHU pPEHIEHWH 3a7ad W3 JPYruxX ydeOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUYUCIIATH TEOMETPUUYECKUE
BEJIMYMHBI (JJTMHA, yroJ, TUIOMIaab, 00BEM, TIONIAAh MOBEPXHOCTH),
UCIOJIB3YSI U3y4eHHbIe (OPMYJbl U METObI, B TOM YHUCIE: IUIOIIA/b
MOBEPXHOCTHU MUPAMHU/IBL, IPU3MBI, KOHYCA, IIMIIMHAPA, TUIOMAIb chepbl;
00BbEM Ky0a, IPSIMOYTOJIBLHOTO MapaljieNienuea, TupaMuibl, IPU3MBbI,
WIMHApA, KOHyca, IIapa; yMEHHWE HaXOJWUTh OTHOILIEHHE O0bEMOB

1o I00HBIX PuUryp
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YMeHue  OmepupoBaTh HOHSATHAMHU:  OPSMOYTOJIbHAs — CHCTEMa
KOODPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MMPOM3BEICHHE BEKTOPa HA YHCIIO, PA3JI0KEHUE BEKTOpaA IO
0asucy, CKaJsIpHOE MPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOi
MEXKIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ| /Ul PELICHUS TeOMETPUYECKHX 3ahad U 3aj1ad

JPYruX y4eOHBIX MPEIMETOB
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YmMmenue BLI6I/IpaTB MOAXOASAIIMHA METOH IJIsI pelICHUA 3aJda4u;
INOHUMAHUC 3HAYUMOCTU MATCMATUKU B HU3YYCHUH IMPUPOJHBIX U

OGH.ICCTBGHHLIX nponeccoB M HBHCHHﬁ; YMCHHUEC pPacCllO3HABATh




MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOM

MAaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BBIYMCICHUS
1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky qenMMoCTy HEIbIX YUCE
12 Panmonanenapie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, MPOIICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJibHOM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbiM TmokazarereM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeNIeM.
' CBoiicTBa cTeneHu
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapU(HMBI
JlelfictButenbHple 4uciaa. ApU(PMETHYECKHE OINepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUila OKPYIJICHUS, TPUKU]IKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BbIpaskeHUIN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [enbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbie U JorapuMUIECKre HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYMTHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, crnocoObl 3amanus (pynkuuu. ['padux ¢yakuuu. Bzaumuo obparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHWH QyHkiuu. Hymm ¢yHKumu.
3.2 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl U MHUHHEMYMBI (QyHKInu. HamOomblllee W HaWMEHbIIEE 3HAYCHUC
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIUS C HAaTypajdbHBIM M IIETBIM TOKazareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0¥ cTENIeHU
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmMuyeckas QyHKIINH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcuMnToTel TpaduxoB QyHkiui. CpoiicTBa (QyHKIHHA,
' HEMPEPBHIBHBIX HA OTPE3KE
3.7 IlocinegoBaTenbHOCTH, CIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE FM€eMEHTAPHBIX PYHKIMH
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTh W
4.2 sKcTpeMyMbl. HaxosxieHne HanbobIero 1 HaMMEHBIIET0 3HauYeHUs (QYHKITUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. Jlnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MaremaTtuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TeOMETPHS.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byry3oB B.®.,

Kanomues C.b. u np. Akunonepnoe o0iectBo «3aaTenbeTBo
«IIpocBemenue»

ITpaconos B.B., llapeirun N.®. 3agaun no crepeomerpun. — Mocksa: Hayka.
I'n. pen. ¢us. — mar. nur.,1989

COopHuk 33724 10 MaTeMaTuke Jiyist moctynatomux Bo BTy3bl / B. K. Erepes, B.
B. 3aitues, b. A. Kopaemckuii u ap.; [Toa pen. M. 1. CxanaBu. — Mocksa: OOO
«M3narenserBo “Mup u o6pazoBanue”»: OO0 «Uzparenscto “OHUKC-JINT”,
2013

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypchl COrJIACHO NpuKazy Munnpocsemenusi Poccuu
Ne 591 ot 25.08.2026

1.I'eometpus. 10 - 11 kmacc. O611ecTBO € OrpaHUYeHHON OTBETCTBEHHOCTHIO "SKmacc"

2. Tpenaxep "O6nako 3nanuii". Marematuka. 10 - 11 xiracc. OGIIECTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO "®PusukoH JIad"

3. Maremaruka. ['eomerpust. MatepaktuBuble 3amanus. 10 — 11 kimace. OOmiecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO ""CKaeHr"

4. ludposoii kypc "T'eometpus" 10 knacc. denepanbHOE rocyJapcTBEHHOE aBTOHOMHOE
o0Opa3oBaTelbHOE YUpeKJIeHUE BhIciiero oopasosanus "['ocy1apcTBEHHBIN YHUBEPCUTET
npocsenieHus"

5. bubnuoTeka >MeKTPOHHBIX 00pa3oBaTeNbHbBIX pecypcoB. ['eometpus. 10 - 11 kiaccsl.
Mmuororpannuku. Tena Bpamenus. Crepeomerpusi. Harnsaasie ypoku. O0miecTBo ¢
orpannyeHHoil oTBeTcTBeHHOCTHIO "DOK3AMEH-ME/INA






