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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS s
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIIBHOTO pa3BUTHUS
JUYHOCTH 00YyYarommXcsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OOyUYEHHUS IF€OMETPUM B HAIPABICHUU JIUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
NpaBUIbHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUalTUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX Ui aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOpPMUPYEMOE MpU HU3YYEHUH OOYYaroIIUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUUECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUraTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCTOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOIO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBbHOTO ObITHSA, (dopMa
OTPaXXEHUS OKPYIKAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO IO3HAHUS U AKTUBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTUH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpaszamu 00BEIUHSCT pa3HbIC BUIBI YUCOHOUM U TPYNOBOM NEITEILHOCTH, SBIISICTCS
OTHUM "3 TPO(ECCHOHATHLHO BAXHBIX KAadeCTB, IMMOATOMY aKTyajdbHa 3a/ada
dbopmupoBaHus y  OOyYarOMIMXCs  MPOCTPAHCTBEHHOTO  MBINIIEHUS KAk
Pa3HOBUIHOCTH OOpPa3HOIO MBIINUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 6a3zoBOM
ypoBHE O0OyueHusi — o00meoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOy4aronuxcs yepe3 odecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHUs  00pa3oBaHMs 10
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPHUKJIATHBIM UCIIOJIb30BaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA IS
OOy4YaronIMXcs CpeHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE MaTEMAaTHIECKUE YMEHHUS, CBSI3aHHBIC CO
cnenu$UKol reOMeTpUH U HEOOXOAUMBIC TSl )KM3HA B COBPEMEHHOM OOITIECTRBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JlaJbHEHIIIEM BO3HMKHET HEOOXOJAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poecCHOHANIbHOM NESITEIbHOCTH.

JlocTkeHHe T1IeTd  OCBOCHHS TPOTpaMMBl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opmMupoBaHuE TMNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHHE MpEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BPAICHUS KaK
O BROXHEUITUX MAaTEMATHYCCKHMX MOJCIAX, TMO3BOJISIONINX OMHCHIBATH U
M3y4aTh pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA;

e (opmupoBaHuMe yMeHHsS pacro3HaBaTh Ha YepTEk,ax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHMKH U TeJIa BpaICHUS;

e OBJIaJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUEC  aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpOBaHHE  yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad C
MPAKTUYECKUM COJICP’KaHUEM;



e Pa3BUTHE UHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABAThH MPOSBICHUSI TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsAX U MPU U3YUECHUH
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENHN, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pElIeHus MPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYYCHHbBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPHUH B HAYaJIe €ro U3y4EHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpENeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HAISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4almxcs B Kypce CTepeOMETPUN TPOBOJUTCS 34 CUET PELIEHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpaza MPOBOAUTCS C OMNOPOM Ha HAMVIIHOCTH, a
ONEepUpPOBAaHUE 00pPa30M — B YCIOBHIX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUSI.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacnpeensercs He TOJIbKO M0 COJEPKATENbHbBIM JIMHUAM, HO U 1O TofaM 00y4YeHus
Ha YpOBHE CpPEeIHEro 00I111ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeles€éHHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4alolUXCcs, pacuIupsis U
yray6usist €€, o0pa3ysi IPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE



Ha u3ydenue reomerpun oTBoauTcs 2 4yaca B HeAemo B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSMBIX; MAPAILICIBHOCTD MPSIMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOoJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJUIEIbHBIX
rmiockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPBl HAa TJIOCKOCTU: TETpasp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHbIE W TEPINECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIUId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOU JI0 IJIOCKOCTH, TPOCKLIMS (PUTYPHI HA TNIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI;, MpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MNUPAMHUIA W IPABUJIbHBIN
teTpadap; KyO. IlpeacraBienwe o mPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTh CHMMETPHUU B MUPAMUIAX, MapaJlJIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



BrlunciieHre 3JE€MEHTOB MHOTOIPaHHUKOB: pEOpa, AWAroHadv, VYIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
rIomaau yceu€HHou nupamuapl. [lostue 06 00béme. O0BEM mupamMuIbl, IPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIJIACC

Tesia Bpamenus

[Hunuaapuueckas MTOBEPXHOCT, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHnap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
1 OCb; TIJIOIIA/1b OOKOBOM U MTOJIHOM OBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IA b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha MJI0CKOCTU. Pa3BépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesenunena v ciueactsus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHS KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B npocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTol Mexay BekTropamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.



BrrunciieHre yrioB Mexay IMPSMBIMHU M IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJIaHCKOTO o0miecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOUIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOrO M 6€30MacHOro o0pas3a KM3HU, OTBETCTBEHHOI'O OTHOILICHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peanu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TMPOTSIKECHUU BCEU JXU3HHW; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO HKOJOTHYCCKON KYJIbTYpbHI, IOHUMAaHHEM BIIUSHHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KArOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIICCTBEHHOW  MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKW Kak c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYxCcanwe2o  Mupa,  NpuMeHeHue  J02U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUSAMU, (OPMYIUPOBATH
OTpeNeSieHUs]  TMOHSTHH;  yCTaHABJIMBAaTh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIBISITH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaratb KpUTEPUHU 17151 BBISIBIICHUSI 3AKOHOMEPHOCTEN U POTUBOPEUU;



e JI€JaTh BBIBOJBI C HCIOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Y4ETOM
CaMOCTOSATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3osble uccienoBareJbcKue JeHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e MPOBOJUTH CaMOCTOATEIIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIPOLIECCA, a TAKXKE BBIJBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c nundopmanmueii:

e BBISBIATH A€PUIUTH HHPOPMAIINK, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYE€HHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4yHe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOI Gopme popMynupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaTIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jh COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensiaTth BUABl padOT, JOroBapuBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C APYTHUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHUs
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ YIETOM HOBOM
uHdOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedaekcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POIIECCa U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHNUH 3a/1a4H,
BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugpunmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHMpaMUIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIeIUuIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIEHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3am Wiu
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIECHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/a) C IPUMEHEHUEM (POPMYIT; BEIUKUCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
pPUCYHKaX.

[TpumensaTs reomeTprdeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATa0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpumMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara aareOpsl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHUYECKON TTOBEPXHOCTH, KOHYC; c(peprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BparieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Berauciste  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeN  BpalleHWS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BiMcaHHAsS B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHHS.

BBIYUCIISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00bEMaMH
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeHSTh MpaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKaJIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue PakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEIICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiiaM WK alrOpuT™Mam, MPUMEHSIS
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, pPACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOILIECCE IOUCKA PELICHUS
MaTeMaTH4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI M TEOpEM, arrmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 uommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ceuenus MHOT'OIrpaHHUKOB

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorera LHOK
- 11ep https://m.edsoo.ru/2d8a9¢99
IpsiMasi ¥ IJI0CKOCTh
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubnmorexa LIOK
> 1IEP https://m_edsoo.ru/db685e73
IpsiMasi ¥ III0OCKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnnoreka [JOK
pUCYHKaX, Ha IPOEKIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u

R bubnmoreka [JOK

5 nupamuie, X pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICHL I MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CJHEACTBUS U3 HUX
[TonsiTHe 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MepeCeKaroIuecs, bubnnoreka [JOK
MapajuleIbHbIE ¥ CKPEIIUBAIOIINEC https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [TOK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

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




[MapannenbHOCTh NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edsoo.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuieNibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHHE CEaCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoeHune ceuenui
TpoeHHe cenetmH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMBI€ M TIOCKOCTH B bubnnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
PHEHATIEYIAP P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnoreka [HOK
IPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npsimoii bubnnoreka [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU 10 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT IMPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKynsp ¥ HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue oT IpsIMOi 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnnoreka [HOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
P p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NMEPICHANKYISIPHOCTH bubnmorexa LOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 1| Egﬁas neynefl HUKYJISIPHOCTH bubmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHAnKyIIpax bubmorexa LIOK
P B P JUKYTIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubnmorexa LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmoreia LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/9f246736
KonTponbHas padboTa no remam
44 "[leprieHIUKYIAPHOCTD MPAMBIX U bubanoreka [JOK

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

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




Iloustue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P ’ e https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronbpHast npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
46
HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuiaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
bu6mmoreka [IOK
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH
https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPABUIbHAS U
yceuéHHas nupaMuia
[IpaBmiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOIO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTad3/ bubmmorexa [OK
P ) P, https://m.edsoo.ru/a0fdd5bf
JOJEKA’AP U UKOCADIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHS OTHOCUTEIIBHO TOUYKH, bubnnoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9




napajiiCcnuieaax, mpaBuIbHbBIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: pEOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJd, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAAb OCHOBAHMI Enbmmorexa IOK
P ’ tan . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMON MPU3MBbI
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D man https://m.edso0.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTHPaAMU/IBI
55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
" bubnuotexa [JOK
56 I1 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0né
PEM THPaMHIH https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI Eubmorexa IIOK

https://m.edsoo.ru/79853608




bu6mmoreka [IOK

62 O0bem npr3vbl ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHmEe, 0600IIEHNE
65 CHCTEMAaTHU3alKs 3HAaHHIA. | bubmuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3als 3HAHHH.
Beruncnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMA
bu6mmorexa [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 0600611IEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex/1
68 CerIHI/IBaIOH_[ZIrMI/IC}I Hp}IMIZ;MI/I, 1 bubmorexa LHOK
. https://m.edsoo.ru/56765e8b
MEX1y IPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue f/II:;:eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JUaMeTp; IUIOIAAb IOBEPXHOCTH 1 bubmmorexa [IOK
https://m.edsoo.ru/0341bc2b

chepnl

BsanmMHuoe pacronoxxeHue cepsl

’ Y TUIOCKOCTH; KacaTebHas | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mwiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

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




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yolne u Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPIINHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87h
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1eb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
13 Bekrop Ha mockoct U B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub OK
20 YMHOKEHME BEKTOPA HA YUCIIO nomoreka L
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaAM bubmmorexa LHOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 IpUMEHEHHUEM IIPaBII IEUCTBUHA C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep NYECKUX ’ bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssiMmoyronbHas cucrtema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3agaum B
KOOpauHaTax

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




YTr01 Mexay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHHE bubmorexa HOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [JOK

" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN

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




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeJHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX MPU PEIICHUN
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccuguupoBaTs B3aMMHOE pacoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSIMHU: IBYTPaHHBIN YTOJl, TPaHU IBYTPAHHOTO yTJIa,
7.5 pebpo IBYrpaHHOro yria, JMHEHHBIM Yron JBYIpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOTO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBII
MHOTOTPaHHUK
~7 Pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpaMHa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenure, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKJIOHHBIE MPHU3MBI,
napasieaenuIe/abl)
=9 OnepupoBaTb  HOHSTHUAMHU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSICHATh MNPUHIUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouth ce4yeHHsI MHOTOTPAHHHMKOB METOJOM CJIEOB, BBIIIOJIHSTH
(BBIHOCHBIC) TUIOCKME YEpPTEeXKM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aJNropyuTMaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJa4 Ha BbIYHCICHUE
pPacCTOSHUI MEXKY ABYMsSI TOUKaMH, OT TOYKHU 1O IPSIMOM, OT TOUKHU JI0

IIJIOCKOCTH, MEXAY CKPCIIMBAOIHUMHUCS ITPAMBIMHA

7.13

Pematsn 3aJla4yd Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAIUTUYCCKHUEC MCTOJbI IIPpH
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aav Ha BbIYUCIICHUC YIJTIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.16

7.17

7.18

Bbruucnate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEW MHOIOTPAaHHUKOB
(mpu3ma, mHMpaMuga) C TOpPUMEHEHHEM  (OPMYN,  BBIYHCIATH
COOTHOILIEHUS MEXKY IUIOIIASIMU IIOBEPXHOCTEH, 00BEMaMu OT0OOHBIX

MHOTI'OI'paHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpPEeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3a/laHbl B ABHOU (hopme

[IpuMeHATh mpocTEHIIHEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpyuMeHsTh TONlyYE€HHBIE 3HAHUS Ha [MPaKTHUKE: aHAJIU3UPOBATh
peaNbHbIe CUTYyallUd M MPUMEHSTh U3yYEHHBIE MOHSATHUS B TMPOIECCE
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKu CGHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peabHbIC CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX TIOHATHH U




TEOPEM, allrapara aJ'Il"C6pBI, pfiaTh MPaKTUYCCKHUE 3a1a4, CBA3aHHBIC

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
61 o0pa3yromue MUIHHAPUICCKONW MOBEPXHOCTH, IUJIUHAP, KOHUYECKAs
' MOBEPXHOCTh, O0pa3ylolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudunupoBars B3aUMHOE pacnoiioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATHSIMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CIIOSI, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAIM TIOBEPXHOCTEH TeNm BpallleHus,
' TCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyIT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHHK, BIMCAHHBIA B cdepy H
6.7 OMMCaHHBIN OKONO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpaICHUS
63 BBIYHCIATE COOTHONICHHS MEXAY IUIOMAIASIMH ITOBEPXHOCTCH U
' 00BEMamMH MOJOOHBIX Tell
6.9 N300paxaTh n3y4aemble (GUTYpPBI OT PYKH B C IPUMEHEHHEM TPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrIonHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH U3 PHUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI
BpaIICHUS
W3Biekarh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumensaTh reomMeTpruecKue (pakThl Ui peIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOJIaraloliuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: JACKAPTOBbBI KOOPAWHATBI B IMIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAHUHATBEI BCKTOPA,
yrojia MEXKAY BCEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCKTOP
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha A0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUM M
HaXO0XJIEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCllIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaJIM3HpPOBAThH
peanbHBIe CHUTYyallud W TPUMEHATh W3YyUeHHBIE MOHATHS B IpoIecce
MOMCKA pEUICHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON IPOOIEMBI,
MOJICIUPOBATh peallbHbIC CUTYallU Ha S3bIKE TEOMETPUH, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENTU C UCTIOIb30BAHUEM T€OMETPHUECKUX MOHIATUN U
TEOpeM, ammapara ajareopsl, pearb NpakKTHUECKUe 3a/1a41, CBA3aHHbIE

C HAXOKACHUEM I'€COMCTPUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHBIE TIOHATUA cTepeoMeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00 aKCHMOMATHYECKOM TMOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajUIeNIbHbIE IpPsMBIE B  IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy MpsSAMBIMA B IPOCTPAHCTBE.
[TapayienbHOCTP  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX —Miockocted. [Ipocreiimve mnpocTpaHCTBEHHblE (UIYpHl Ha

IIJIOCKOCTH: TETpAdIP, Ky'6, napajijieJIcnmIic [, IoCTpOCHUC CEUYCHHUH

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH IMPSIMOM M IUIOCKOCTH, TEOpeMa O IIPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YTOJ MEXIY HPSIMOM U
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOH 10 TITIOCKOCTH, MPOEKLUs (PUTYpBHI Ha MIIOCKOCTh. [leprnenauKyIsipHOCTh
IUIOCKOCTEH: NMPHU3HAK MEPIEHIANKYIIPHOCTH JIBYX IUIOCKOCTeH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTI'OIPAHHHKA, BBIIYKIIbIE U
HEBBITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-yronbHas
pu3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSIMOYTOJIHBIN
napajuiesienume] U ero coucrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbl, 0OKOBasl U TIOJHAS TTOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

7.7

MHOTOTPaHHUKU: MOHSATUE MPABUIBHOIO MHOTOIPAaHHUKA, MpPaBUJIbHAS MPU3Ma U
MpaBUjibHAs THpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpadap, kyo. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexadap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

MMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOW TOBEPXHOCTHM M TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomane 0oxkoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWJIBHOM MNHUPAaMHUbI, TeOpeMa O IUIOLAaAn

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OObEM MHPaMUIBI, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOI U IOJHOM TIOBEPXHOCTHU

6.2

6.3

KoHnueckasi mOBEpXHOCTh, OOpa3yrOIIME KOHUYECKOW TIMOBEPXHOCTH, OCh |
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiue U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOIIalb HOBEpXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHAPA U KOHYCa

6.5

KoMmOuHammu Ten BpalieHWss ¥ MHOTOTPAaHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPALLICHUS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OOBEM MIHMHIpA,

koHyca. O0BEM mapa u miomanb cepsl




[MomoOuble Tema B mpoctpaHcTBe. COOTHONICHHS MEXKAY — IUIOIMIAIIMU

6.7 MOBEPXHOCTEH, 00bEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUEHUs LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaiasipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J ITPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (popMynupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIEICHHE,
aKCUoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHE OIEepUpOBaTh MOHSATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisl OINUCAaHUS  PeasbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PEUICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX IPEAMETOB; YMEHHE ONEPUPOBATH MOHATUIIMHU: Tpad, CBI3HBIN
rpad, AepeBo, LHMKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadsl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJlbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEeHb C IEJIBIM TMT0Ka3aTesieM, KOpeHb HaTypalbHOU CTENEHH!, CTETICHb
C palMOHAJIBHBIM  TIOKa3aTeleM, CTEeNeHb C JIeUCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJBHOIO YHCIJIA, OCTATOK MO MOJYJIO, pallMOHAIbHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIIMMOCTH, HAUMEHBIINN OOLIUIl IeTUTeNh U HAaMMEHbIIEe
oOuiee KpaTHOe, adroput™ EBKiHAa npu penieHuu 3ajay; 3HaKOMCTBO
C Ppa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHHUE 3HAYEHUH U MpeoOpa3oBaHuUsl BhIPAXKEHUH CO

CTENeHsIMH U Jorapudmamu, mpeodbpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPXKEHUI; YMEHUE ONEPUPOBATH MOHATHUSMU: MOCIEA0BATEIBHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'C€OMETpPHUYECKas  MPOrpeccus,
OecKOHEYHO YyOBbIBalOl[asi TeOMETpUYECKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUpPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpudeckasi, TPUTOHOMETPUYECKass W anreOpamueckas); yMeTh
MIPOU3BOIUTH apu(MeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUpOBaTh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHULIbl, TEOMETPUUECKHI CMBICI ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHs, HCPABCHCTBA MW CHCTCMBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUA MAaTEMATUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHIAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MIEPUOUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTB
(GYHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIlIee U HAaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKIHS, aCHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICT TTPOU3BOIHOM, IIEpBOOOpa3Has,
onpeAenEéHHbI WHTETpall; YMEHHE HaxXOJIUTh AaCUMITOTHI Tpaduka
(YHKIIUY; YMEHWE BBIYHCIATH MPOU3BOJHBIC CYMMEBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (PYHKIIHI, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K TpaduKy (GyHKIHUU; YMEHHE HAXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOMHYIO ISl UCCIICIOBAHUS
GbyHKIMA, HAXOIUTH HAMOOJIBIIINE U HAUMEHBIIINE 3HAYCHUS (PYHKITU;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJB30BAaHHWEM arapara

MAaTE€MaTUYCCKOI'O aHAIM3a,; IPUMCHATD IIPOU3BOJAHYIO JJIS HAXOXKIACHUSA




HaujIydymero peui€HusA B IPUKIAJHbIX, B TOM YHUCJIE COLOHUAIbHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoaAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMIIO3UIMs GYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHIHAs
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHe
CTPOUTH IpadMKH M3YYSHHBIX (YHKIHI, BBIIOJHATH MPEOOpa3OBaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAQUKH ISl H3yYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMylIamMH 3aBHCHMOCTH
MEXKIY BeTMYMHAMH; UCIIOJIb30BAaTh CBOIMCTBA U TpaduKn QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3a/1a4M, MUCCIIEIOBATh IOJIyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJbTaTOB; YMEHHE MOJICINPOBATh
peanbHBIE CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

asreOpbl, HHTEPIPETUPOBATD MOJTYYCHHBIH pe3ybTaT

YMeHue onepupoBaTh IMOHATHSIMHU: CpefHee apupMeTHYecKoe,
Me/raHa, HauboJipllee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
HMHTEPIPETUPOBATh MH(OPMAIINIO, TIPEICTABICHHYIO B TaONIWIlaX, Ha
auarpammax, rpapukax, OTpaxxaronlyro CBOMCTBA pealbHbIX MPOLIECCOB
U SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TabIUIl U
auarpamm; HCCIe0BaTh CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C

NpPUMEHEHHEM TpauyecKuxX METOJOB U 3JEKTPOHHBIX CPEJICTB;




l"pa(bI/ILIeCKI/I ucciaeagoBarb COBMECTHBIC Ha6J'IIOI[eHI/I5[ C IIOMOIIBIO

JarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuu

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEJIMYMHA, PpaCHpPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNWYMHBI, (YHKIUU paclpenesieHuss |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C INOHSITHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSIMHM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHuEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1a4; OLlEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYYECHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, IMpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJ, TPEXI'PAHHBIM Yroj, CKPELIMBAIOLIUECS MPSIMBIE,
MapajuIebHOCTh U NMEPIEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJl MEXIY NMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpeMbl IUIAHHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJAEIN C IOMOLIbI) I'€OMETPUYECKUX IOHATUH U

BCJIMYHWH, PCIIATh CBA3AaHHLIC C HUMU ITPAKTHUYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPBI, 00bEM (HDUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijenenure],, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallIeHUs, MWINHADP, KOHYC, IMap, cdepa, Iomans chepsl, MIomab
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
IPSMOYTOJIBHOTO HapauleenuIea, MMPaMuibl, IPU3MbI, [HIMHIpPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHYCa U LWIMHIPA,
napajulelbHble OCH WM OCHOBAaHHWIO, CCUCHME IIapa, IUIOCKOCTD,
Kacamomascss cdepsl, HUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHUE
MHOTOTpaHHHKa, N300paKaTh MHOTOTPAHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpalllCHHUsI, WX CEYEHHUS, B TOM YHUCIE C TOMOUIbIO 3JIEKTPOHHBIX
CPEICTB;, YMEHHE TPHMEHSTh CBOHCTBA TE€OMETPHUYECKHX (HTYD,
CaMOCTOSITENTLHO (HOPMYJIHPOBATH OIPENEICHUST H3y4aeMbIX (QUTYP,
BBIIBUTaTh THIIOTE3bl O CBOMCTBaX M TPH3HAKAX TCOMETPHUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM OIPOBEPraTh HX; yMEHHE IPOBOJIUTH
KJIaccupukanuio GUryp IO pa3Iu4YHbIM IPHU3HAKaM, BBIOJIHSATh

HGO6XOILI/IMBIC AOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHSTHUSIMHU: JIBIDKEHHME B IIPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJB30BATh T€OMETPHUUYECKUE OTHOIICHHUS
MpU PELICHUH 3aJ]]a4; HaXOJWUTh T€OMETPHUYECKHe BETUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUHM 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKHUE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIalb, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCTIONIB3YSl M3y4YeHHbIE (HOPMYIBI U METOABI, B TOM YHCIE: IUIOIMIATh
MTOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalieNenuIesa, TUPaMUIbl, IPU3MBI,
OWIMHApA, KOHYyCa, IIapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  TOHATUSMHU:  MPSIMOYTOJIbHAas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNUE BEKTOPA HA YHUCIO, Pa3lioKEHHUE BEKTOpa IO
0a3ncy, CKaISIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YrOJ
MEXIy BEKTOpaMH;, yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYTruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAMIMM METON JJis pelIeHHs 3a/ayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTHUKU B HM3YUYCHHH NPUPOJHBIX U
OOIIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOIMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUA POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
- Pammonanbhbple  uyucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCKOHEUHbIE TIEPHUOUUECKUE IPOOH
13 Apudmernueckuii KopeHb HATypaIbHOH creneHu. JlelcTBus ¢ apuMeTHIeCKUMHU
' KOPHSMH HAaTypaJIbHOU CTEIICHU
14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU
15 CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuunble U HaTypaibHbIe JOrapupMbl
JlelicTBUTEeNnbHBIE 4YKCIa. ApUdMETHUECKHEe OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnxkE€HHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTIICHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS
2.2 HppannoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKke HEPaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILIbI




3 OyHKIMU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€NbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpolicTBa (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIMN
[IpumeHeHne NPOU3BOMHOM K HMCCIEOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 sKkcTpeMyMbl. HaxoxxieHue HauboIbIIero 1 HauMEHbIIEro 3HaueHus! QyHKIUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHoecTBO, oniepaluy HaJl MHOKeCcTBaMu. J{narpammel Oitniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eometrpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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