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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJTOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T'€OMETPUU B HAIPaBICHUH JMUYHOCTHOIO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4ejoBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €ro COLMAIBHOTO ObITHA, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHus  AeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM NEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMMOATOMY akTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHMs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA IS
00y4aromXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaromigecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0oHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUUECKHX 3HAaHUAX B
npohecCuOHANBHOM NesSTENbHOCTH.

JlocTmkeHre LelnM OCBOCHHUS MpPOrpaMMbl 00ECTIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opMupoBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHUE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEMaTHYECKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSATHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCy X JeHHs B XOJAE pELIEHUS CTEPEOMETPUUECKUX 3aJad U 3ajad C
PAKTHUECKUM COJIEPKAHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIILLUIEHMUS;



e (dopmupoBanue GyHKIIMOHATHEHOU ITPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, HIPHUMEHATh OCBOEHHBIM TI'€OMETPUYECKUN
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HUMH, UTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYECHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH POBOAUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX O00pa30B W 3a/lad Ha OINEpPUpPOBAaHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoOBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUs.

Conepxanue o0Opa3oBaHHUs, COOTBETCTBYIOLIEE MNMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 TrojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNA OOYy4yaroUIMXCs, paclIupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMmetpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IAPAJUICIIBHBIE MpPSIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapAIJIENbHBIE INTIOCKOCTH; CBOKMCTBA MAPAIIIIETbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuIebHBIE W TEPHCHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT NMPSAMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX ILTOCKOCTEeW. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
NpU3Ma; paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajieJienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIIbHAS U
yceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUWIbHAS THPAMUJIA; NpPaBWIbHAA TPEYrojbHAs MNUPAMUIA W TMPABWIbHBIN
teTpasdp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJIEMEHTh CAMMETPHUH B MUPaMUIaX, HapaJUIeIenuIe1ax, MpaBUiIbHbIX
MHOTOIPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABUWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Humuaapuueckast MOBEPXHOCT, oOpasyromue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KoHyC: OCHOBaHUe U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI0IIA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCAaHHbBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM MWIMHJpPA,
KoHyca. O0BEM 11apa u 1Iomaab chepsl.

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

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. lIpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATax. YTojl Mexay BekTtopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

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

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCNIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTZIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
pa3BUTHUSI M 3HAYUMOCTH JUISI PAa3BUTHS IIMBWIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTePU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATHUAMU;, (OPMYIUPOBATH
OTpeNeSIieHUs]  TMOHSTUH;  yCTaHABIMBAaTh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHUpoBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUH JIJIs1 BBISIBIICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HPoOIeEMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYIHPOBATH OOOOIICHNS U BBIBOBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

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

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

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEICTABIATh €€ B pa3auvHbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  VHusepcanvbhvie KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUYaIbHON
paboThl MpHU penieHuu Y4eOHBIX 3ajlay; MPUHHUMATH I1€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldl0  COBMECTHOM  paboTHI,
pacnpenensiaTh BUABl pabOT, JOroOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOACH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

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

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHuUsI
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOW pedaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJILTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POIIECCa U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NOHATUAMU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
Y ILUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

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

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Wiu
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AaHAJUTUYECKUE METOABl IpPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MNPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
NUpaMU/Ia) C IpUMEHEHUEM (OPMYIT; BEIYUCISITH COOTHOLICHHS MEXTy TUIOIIAISIMU
HOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIME TPOrpaMMHBIE  CpPEICTBA W DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoAMTh TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPEasbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara aareophl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
AJIUHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKast TOBEPXHOCTH, 00pa3yIoue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS,
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIATM  TIOBEPXHOCTEH  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; cepa, BiMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAIASIMU MOBEPXHOCTEH W 00BEMaMu
OAOOHBIX TEII.

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

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



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B MMPOCTPAHCTBE.

BbITIONHATE  JEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[TpuMeHATh paBUIIO MapalIeIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJMHATHI B POCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, Yroyll MEXIy
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTODBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOI MEXIY
BEKTOPAMH, CKAJISIPHOE IMPOU3BEACHUE, PACKIAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (HakThl A1 PEIICHUS CTEPEOMETPHUUECKHX 3a/1ad,
MPENOJIarafoIIuX HECKOIBKO IIAr0B PEIICHUS, €CIN YCIOBUS IPUMEHEHUS 3aaHbl
B sIBHOU (popme.

Pemarp mpocreiine reoMeTpuyecKkrde 3ajaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemmarp 3amaunm Ha J0OKa3aTeNbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaX0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3naM WiIH aJropuT™MaMm, NPUMEHss
U3BECTHbIE METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs nOpocTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOIE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIM3UPOBATh pPEaJbHBIC
CUTyalldd W TIPUMEHATh W3y4YCHHBIC TIOHSATHS B TMPOIECCE TOWCKA PEIICHHS
MaTeMaTHUeCKd C(HOPMYIHPOBAHHONW TPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha $3bIKE TEOMETPHH, WCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHIUEM I€OMETPUUECKHUX BEIHUYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC
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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
OBULIEE 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 I1O 34 3 0

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHITHSI CTEPEOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb, IPOCTPAHCTBO.
bu6mmoreka [IOK
1 [IpaBuia u300paxeHust Ha PUCYHKaX:
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsATHA: nepecekaronmecs MI0CKOCTH, bubnnorexa [HOK
IEPECEKAIOIIUECS TIPSMAL U TIIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHS: MepeceKarouecs MIOCKOCTH, bubnuoreka [IOK
repeceKaroluecs npsaMas U miIoCKOCThb https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,
bu6mmoreka [JOK
4 M300pakeHre MHOTOTPaHHUKOB Ha
https://m.edsoo.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax
HavansHbie cBeieHNS 0 KyOe U mupaMue
5 uX pa3BépTkU U Moxenu. CeueHns , bubmmorera [TOK
paspep ' https://m.edsoo.ru/b30df38
MHOT'OTPaHHUKOB
HauanpHbie cBeneHns 0 Kyoe U mupamuie,
6 ux pa3BEéPTKH U Mozenu. CedeHust brbmorexa HOK
) https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTre 06 aKCMOMATHYECKOM TMTOCTPOCHUH
bu6mmoreka [JOK
7 CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U

CICACTBUSA N3 HUX

https://m.edsoo.ru/OccS5céfe




ITonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

nmapaJljiCJIbHBIC IIJIOCKOCTHU

8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U Bubmorexa ITOK
p PHH: p p https://m.edso00.ru/239c8cb4
CIIEICTBUS U3 HUX
[TonsiTHEe 06 aKCMOMATHUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUH U Bubmorexa ITOK
PEOMETpHH: PEOMETP htps://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUHU
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U buGnnorexa LIOK
PEOMETpHHL: PEOMETP hitps:/m.eds0o.ru/2586c245
CJIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 MIPOCTPAHCTBE: IIEPECEKAIOIINECS bubmmorexa LHOK
poctp - 1ep ’ https://m.edsoo.ru/1a2520£6
MapajuIeNIbHbBIC U CKPEIIUBAIOIINECS TIPSIMBIE
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
2 IIPOCTPAHCTBE: Mapalie/IbHbIE IPSMBIE B bubnuoreka [IOK
MPOCTPAHCTBE; MAPAIUIENbHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U TIIOCKOCTEH B
13 npocTtpadcTse: [lapamienbHOCTh IPSIMOM U bubmmnorexa [IOK
poctp -ap P https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYT1ibl ¢ cCOHAaIpaBiIeHHBIMUA CTOPOHAMHU Bubmorexa ITOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay npsMbIMA B IPOCTPAHCTBE Bubmorexa ITOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYroa Mexay npsMbIMUA B IPOCTPAHCTBE Eubmorexa IIOK
Ay TP pocip https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoreka [IOK

https://m.edsoo.ru/2e18f255




bu6mmoreka [IOK

18 Coii 7
BOICTBA MapaJlIeNIbHBIX IIJIOCKOCTEN hitps//m.cdsoo.rw/e504d636
[Ipocreiimme npocTpaHCTBEHHbIE (PUTYPBI
19 H'f TUIOCKOCTH: I;CT 53 KyO b bubmmorexa LOK
+ TETPEIP, KO, https://m.edsoo.ru/4a28dc02
napajuiesienunes
bu6mmoreka [IOK
20 II i
OCTPOCIHE CEHeHit https://m_edsoo.ru/1d434d0f
bubmuoreka [JOK
21 I1 i
OCTpOCHHS Ceeritl https://m.edsoo.ru/ec26feSd
KonTponbhas padora no teme "lIpsmble u
22 nnocTIE)ocm B np OCTPAHCTBE ’ bubmmorexa LHOK
poctp ’ on https://m.edsoo.ru/9a0a9e¢56
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
IlepneHIUKYISPHOCTD NPSAMON U MJIOCKOCTH:
23 e pHeH I[I/IK ynﬂ pHLIe 1| 5111\)4516 B bubmmorexa [TOK
p JHKYIAP p https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsiMbIe mapainienbHble U bubnnorexka [JOK
NEPIEHINKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapasenbHble U bubnnoreka [JOK
MEPIEHANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3HaK NepneHMKyIApHOCTH PSIMON U bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHAUKYJIAPHOCTH IIPIMON U bubnnoreka [JOK
IIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npssMON NEpHIEHAUKYISIPHON bubnnorexka [JOK
IUIOCKOCTHA https://m.eds00.ru/635¢5087
29 Teopema o npsAMOil NepNEHAUKYIAPHON bubmuoreka [IOK

IIIIOCKOCTH

https://m.edsoo.ru/bd3745f8




Teopema o IpsIMOH NEPIICHANKYIISIPHOM

bu6mmoreka [IOK

30
IUIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE
31 oT iornm Oyl'IJ'II())CKOCTI/I aCCTO}II)HI/Ie oT bubmmorexa LIOK
A P https://m.edsoo.ru/33c477d3
MPSAIMOH 0 MIJIOCKOCTH
[lepnenuKysip U HaKJIOHHBIE: PACCTOSIHUE
32 oT EO‘-IKI/I noynnl())CKocm aCCTOfI)HI/IC oT bubmmorexa LIOK
. P https://m.edsoo.ru/66fefadd
MPSAIMOM 0 MIIOCKOCTH
[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE
33 oT IT)OIIKI/I oynnlc))CKocm aCCTo;II)HI/Ie oT bubmmorexa LHOK
. A P https://m.edsoo.ru/a5b7b8e3
MPSIMOH 10 TIFIOCKOCTH
[lepneHquKyNsp ¥ HAKIOHHBIE: PACCTOSIHUE
34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT bubmmorexa LOK
. A P https://m.edsoo.ru/dbee22bc
MPSIMOH 10 TIFIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM bubnuorexa [JOK
U IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIN yroi bubnnorexka [JOK
JIBYTPAHHOIO yIia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubnuoreka [IOK
JIBYTPAHHOIO yIia https://m.edsoo.ru/c7c777ed
38 ITepnieH IUKYIAPHOCTD INIOCKOCTEN: MIPU3HAK bubnnoreka [JOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHMKyISpPHOCTD MIJIOCKOCTEMN: TPU3HAK bubnnoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHuKyISIPHOCTD IJIOCKOCTEMN: TPU3HAK bubnmoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ba75dcS57
i bubmuorexa [JOK
41 TeopeMa o TpEX nepHeHANKYIApAX

https://m.edsoo.ru/e4972cdc




bu6mmoreka [IOK

42 Teopema 0 TpEx mepren Ky pax https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEx nepHeHAUKYIIAPAX bubmmorexa [IOK
https://m.edsoo.ru/9f246736

KonrponsHas pabora mo remam

m "IlepneHIUKYISIPHOCTD MPSAMBIX U bubmumoreka [IOK
mockocTeil" U "YTbl MEXy NPSIMBIMH U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"”
[ToHsiTHIE MHOTOIpAaHHUKA, OCHOBHbBIE

45 3JIEMEHThI MHOTOTPaHHUKA, BBITYKJIBIC U bubnnoreka [JOK
HEBBIITYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: n-yrosibHas npu3Ma; rpaHu 1

46 OCHOBAHMS IPU3MBI; TIpsiMasi U HAKJIOHHAs bubnnoreka [JOK
IIpU3MbI; OOKOBasi U MOJIHAsL IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI

47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuoreka [IOK
MapajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: n-yrojapHas mupaMuza, TpaHu U

43 OCHOBaHHUE MUPaMHM/Ibl; OOKOBasi U MOJTHAS bubnnoreka [JOK
IIOBEPXHOCTh ITUPAMUBL; IPABUIbHAS U https://m.edsoo.ru/fblcd0Oa5
yced€HHas mupamuia
[IpaBuIBHBIE MHOTOTPAHHUKH: TIOHSTHE
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS

49 IpU3Ma U MpaBUWIbHAS MUPaMUJIa; bubmmorexa [OK

MpaBUJIbHAS TPEYToJbHAs MUpaMUa U
MPAaBUIIBHBIN TETpasap; KyO

https://m.edsoo.ru/074c8865




HpeI[CTaBJ'IGHI/Ie O IMPpaBUJIbBHBIX

bu6mmoreka [IOK

50 MHOTOTPAaHHUKAX: OKTa’p, NOJAEKa’Ap U hitps://m.edsoo.ru/a0fddShE
HKOCadIp.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSIMOM, TIOCKOCTH.
51 DJIeMEHThl CAMMETPUH B ITUpaMHAaxX, bubmorexa HOK
https://m.edsoo.ru/b9e777d9
napajulesienuneax, NpaBuiIbHbIX
MHOT'OTpaHHUKAX
57 Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: bubnuorexa [JOK
pEOpa, MuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Inomanp 60KOBOIM MOBEPXHOCTH U MOJHOMN
53 ITIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/Ib bubnnorexa [HOK
OCHOBaHHH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 ITOBEPXHOCTHU MTPABUIILHON MUPAMMUIBI, bubnnoreka [JOK
Teopema O TJIoMAu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEYEHHOU MUPAMUBI
55 KonTponbhas pabota no teme bubnuoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 Honstue 06 00BEME https://m.edsoo.ru/7ad0020b
" bubnmoreka [JOK
37 OOEM mHpanizet https:/m.edsoo.ru/235171b3
" bubnuotexa [JOK
58 OOREM mHpaviet https:/m.edsoo.ru/f47dfefd
59 O0BEM TUpaMUTIBI bubmorera [JOK

https://m.edsoo.ru/79¢10312




bu6mmoreka [IOK

60 O05é 1
PEM TTHPAMHIH! https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
61 00 1
DEM TIPHIMEL hitps://m.eds0o.ru/79853608
N bubnmoreka [JOK
62 00 1
DEM [IPUSMBL hitps://m.edsoo.ru/1¢053890
N bubnmoreka [JOK
63 00 1
DEM [IPUSMBL hitps://m.edsoo.ru/482d3f51
64 KonTponbnas pabota o teme "OObEMBI 1 bubnuorexa [JOK
MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 sganui. [locTtpoeHue ceueHunii B 1 Bubmiorexa IJOK
) P https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIeHNE PaCCTOSHUM: MEXAY
66 BYMS TOYKAMH, OT TOYKH O IIPSIMOM, OT 1 bubmiorexa [JOK
ABYM ’ Ao Tip ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO THIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
bu6mmoreka [JOK
67 " 3] 1
TOTOBas ROHTpOLHAT pabora hitps://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BelunucieHne yrioB: Mexay
68 CKPELINBAIOLINMHUCS IPAMBIMH, MEXK 1 BrbmroTexa [IOK
PEIHBAION p » MEAILY https://m.edsoo.ru/56765¢8b
MIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTII0B MEXAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
undposbie
Ne n/m Tema ypoka Kontposbubie IIpakruueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

| Cdepa u map: ueHTp, paanyc, Tuamerp; | bubnmoreka [JOK
IIOMIA/Ib IOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
Bsaumnoe pacrnonoxenue chepsl 1

bubmuoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momans ceps

3 N3ob6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mockocTy. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckast TOBEPXHOCTb,

4 o0pa3yolne UIHHIPHIECKOM | bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edsoo0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

bu6mmorexa [IOK
5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1
N N https://m.edsoo.ru/188f6216
Ioa1b OOKOBOW U MOJTHON MOBEPXHOCTH
N300paxeHne nUIMHAPA HA MIIOCKOCTH.

6 Pa3Béprka nnnunapa. CeueHus MUIMHIPA 1 bubnuoreka [IOK
(TUTOCKOCTBIO, TAPAIJICIIBHON WU https://m.edsoo.ru/016e25eb
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)

Konundeckast moBepXHOCTh, 00pa3yroIiue
. P Py bubnmoreka [JOK
7 KOHHMYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA 1

KOHUYECKOU MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b




KOHYCZ OCHOBAHHME U BEPIIMHA,

bu6mmoreka [IOK

Bpamenus" u "O6beMbl Ten"

8 o ; & i
0 pa3yv101ua;1 1 OCh; IJIOIIAb OOKOBOM U https://m.eds00.ru/897dd3b2
MOJTHOW MOBEPXHOCTU
VY ceu€HHbBII KOHYC: 00pa3yIolne U

9 BBICOTA; OCHOBaIZI/I;I 51 gOKZII;)aﬂ bubmnorera [IOK

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
PasBéptka konyca. CeyeHUsI KOHyca
P Y . g bubnuorexa [JOK

10 (TUTOCKOCTBIO, MapajuIeIbHONH OCHOBAHUIO,

. https://m.edsoo.ru/Obde 1be8
Y TJIOCKOCTBIO0, IPOXOISIIEH Yepe3
BEPILUHY)

1 KoMOuHamwmst Ten BpameHus u bubnuorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B bubmmorexa LOK

PP, cQepa, https://m.cds0o.ru/0b136158
MHOTOTPaHHUK WJIU B TEJIO BpAIICHUS

13 [TonsTre 06 00bEMe. OCHOBHBIE CBOWCTBA bubmuorexa [JOK
00BEMOB Tell https://m.edsoo.ru/26a03fb7

bu6mmoreka [JOK

14 O0BEéM 1IMIHHApa, KOHYCa

I 7ba, y https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O0né apa omanab che

bEM IIapa u UIOMak Chephl https://m.edsoo.ru/d189bde2
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
16 COOTHOIIEHUS MEXOY ILIOMagIMKA bubnnorexa LIOK
. _l,[y tas https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI
17 KonrtponsHas pabora no temam "Tena bubnnoreka [JOK

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




bu6mmoreka [IOK

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE
p pocTp https://m.edsoo.ru/Scaefclb
19 CloXCHHE U BIUNTAHUE BEKTOPOB bubmorexa [IOK
p https://m.edsoo.ru/23f4f089
bubmuorexa [JOK
20 YMHOKEeHHE BEKTOpa Ha YHCIIO
p https://m.edsoo.ru/dee379eb
Pasnosxenune BekTopa 1o TpéM
21 HEKOMILIaHapHBIM BekTopaM. IIpaBmio bubmorexa HOK
P pam. 1’p https://m.edsoo.ru/a28fd74e
napajiesenunena
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII ICHCTBHI C bubmorexa HOK
P p A https://m.eds00.ru/5a827900
BEKTOpaMHU
3 KoopanHatHO-BEKTOpHBIA METOI IIPU bubnnoreka [JOK
peLIeHNY T€OMETPUIECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOpJUHAT B
24 i pOCT zl;{CTBe Koopaunatsr BiKTO a bubmorexa [JOK
POCTPAHCTEE. ROOPA pa- hitps://m.edsoo.ru/48db7058
[Ipocreiimue 3agaun B KOOpAMHATaX
)5 VYron mexay Bektopamu. CrasipHOE bubnuorexa [JOK
MIPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boeluucnenue yrioB Mexay OpsIMbIMH U bubnnoreka [JOK
IIJIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
7 KontponbHas pabota no teme "Bextopsl u bubnnoreka [JOK
KOOPJAMHATHI B TPOCTPAHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600IEeHNE U
)3 cucreMmarusanusa 3HaHui. OCHOBHEIE bu6mmorexa [IOK

¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/1780basd




[ToBTOpEeHME, 0000IIEHNE U

29 cuctemaTusaius 3HaHuii. OCHOBHBIS | bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHmE, 0000IIEHNE U

30 cUCTeMAaTH3anus 3HaHUH. 3a1aun 1 bubmmnorexa LIOK

. - https://m.edsoo.ru/7491efe(
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
31 cUCTeEMAaTH3anus 3HAaHUH. 3a1auun 1 bubmmorera [TOK
I e https://m.edsoo.ru/4dffda97
MJITAHUMETPUHU M METOJIBI KX PEIICHHS
[ToBTOpenue, 0600IIEHNE 1

1 cucteMaTtu3aius 3HaHuii. OCHOBHbBIE 1 bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bu6mmorexa [IOK
33 " o 1
TOTOBAT KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHuUe, 060061IEHNE 1 | bubnnoreka [JOK

cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'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, MPSAMasi, INIOCKOCTh
- [TprMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX MPU PELICHUH
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccuguupoBaTs B3aMMHOE pacoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOTO yrJa,
7.5 pebpo IBYrpaHHOro yria, JMHEHHBIM Yron JBYIpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOTO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHHKA, MpaBUJIbHBIN
MHOTOTPaHHUK
~7 Pacnio3naBaTh OCHOBHBIE BU/bl MHOTOIPAaHHUKOB (UpaMuja, mpusma,
' MPSIMOYTOJIBHBIN Mapaienenure, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE IPHU3MBI,
napauieIeTuneIbl)
=9 OnepupoBaTb  HOHSTHUIMHU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSICHATh MNPUHIUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKHM M3 PHCYHKOB HPOCTHIX OOBEMHBIX

buryp: BUI1 cBepXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aNrOpyuTMaM, NPUMEHSAS U3BECTHBIE aHAJUTUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJa4 Ha BbIYHCICHUE
PacCTOSAHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

Pematsn 3aJla4yd Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIMTUYCCKHUEC MCTOJbI IIpU
pemiCHUU CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbBIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOIIAJM TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, mHpamMuga) C OpUMEHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEXK1Yy TUIONIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

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

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJaraloiuX HECKOJIBKO IIAroB PELICHUs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

[IpuMeHATh TpocTeHIIHEe NPOrpaAMMHBIE CPEACTBA M JIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

7.20

[IpuMeHsITH TOJIyueHHBIE 3HAaHUSA Ha [MpaKTHKE: aHaJIU3UpPOBATh
peaNbHbIe CUTYyallUd M MPUMEHSTh U3yUYEHHBIE MOHSATHUS B IPOIECCE
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PeabHbIC CUTYAllMH Ha SI3bIKE T€OMETPHUU, UCCIEA0BATh

MMOCTPOCHHBIC MOACIIN C MCITIOJIB30BAHUEM I'€COMETPUUCCKHUX MOHATUHN U




TeopeM, armapara areOpbl, peraTh MPaKTHUECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHAD, KOHHYECKAs
' 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 KnaccuuuupoBaTb B3aMMHOE PacHookeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHATHSMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
IIaPOBOTO CJI05, IAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHWK, BIHCAHHBIA B cdepy Hu
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaICHUS
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6.9 N3o0paxkaTs n3ydaempbie GUTYPHI OT pYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(POPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

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 UCTOIb30BAHUEM T€OMETPHUECKUX MOHATUN U
TEOpeM, almapara ajareopsl, pearb NpakKTHUECKUe 3a/1a41, CBA3aHHbIE

C HAXOKACHUEM I'€COMCTPUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI 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,
MIPU3HAK NEPHEHAMKYIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEHWHBIA 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

MHOTOTPaHHHUKU: TMOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpHU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpadap, kyo. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexa’ap 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. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX 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
[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaiasipHOe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IPSAMBIMH W IIJIOCKOCTAMMU.

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




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

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOMCTBO, MPH3HAK, JI0KA3aTEIbCTBO,
PaBHOCWIbHBIE (bopMyIHPOBKH; IIPUMEHSATH UX; YMEHHE
dbopmyIHpoBaTh 00paTHOE © TPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIIbHOCTDb
pacCcyXICHHI; yMEHHE OIEPHUPOBATH TOHSATHSAMHU: MHOXECTBO,
IMIOAMHOKECTBO, OICpalMy HaJl MHOKCCTBaAMU; YMCHHEC HCIIOJIb30BaATH
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINUCAaHUS  pealbHBIX
IIpoOLECCOB 1 SIBJICHUN U IIpu pCIICHUHU 3a/lad, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: Tpad, CBIA3HBII
rpad, nepeBo, LHKJI, Tpad HA IJIOCKOCTH; YMEHHME 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne oneprupoBaTh MOHATHAMHU: HATYpAIbHOE YHCIIO, LEJN0e YHCIIO,
CTETIEHb C IEJIBIM IT0Ka3aTesieM, KOpeHb HaTypalbHOM CTETIEHH, CTENIEHb
C palMOHAJIBHBIM TIOKa3aTeJeM, CTeNeHb C JICHCTBUTEIHHBIM
mokaszaTeseM, JiorapuM dMcia, CHHYC, KOCHHYC U TaHI€HC
MPOM3BOJIBHOTO YHCIA, OCTATOK MO MOAYIIO, PallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YUCJIO, MHOXECTBa  HATypalbHBIX,  LEJbIX,
palMoHANBHBIX, JCUCTBUTEIBHBIX YHCEN, YMEHHE HCIOIb30BaTh
MPU3HAKK JIETUMOCTH, HAUMEHBIINH OOIIMIA AeTUTEIh U HaMEHbIIIee
o01Iee KpaTHOE, ATOPUTM EBKIIMAA Mpu pemieHnn 3a/1a4; 3HaKOMCTBO
C pPa3IUYHBIMHU TO3UIMOHHBIMU CHUCTEMaMH CUHWCIICHUS; YMEHHUE
BBITTOJIHSTH BBIYMCIICHHE 3HAYCHNUH U MPeoOpa3oBaHMs BBIPAXKEHUI CO
CTENEHsMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE ONICPUPOBATH MMOHATHAMM: IMOCICAOBATCIBHOCTD,




apuMeTHUecKas ~ IPOTPEcCHs,  TEOMETPHYECKas  MPOTPECCHs,
O0eckoHeuyHO yOBIBaolasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCJEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, ¢popMa 3aIiCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH apUPMETHUYECKHUE AEUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  MPUMEPHl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPHUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbI, YMEHUE OIEPUPOBATH
MOHATHUSIMH: TOXKJECTBO, TOKJECTBEHHOE IPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHCHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUsI, HEPABEHCTBA W CHUCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM QyHKIIUH, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS
(GYyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIMS, aACHMIITOTHI
rpaduka ¢GyHKOUU, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUHMH,
reoOMeTpUUECKUi 1 (PU3MUECKHUI CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxXOJuUTh acUMMOTOTHI TIpaduka
(GyHKIMU; yMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IIPOM3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIIMI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K rpaduKy GyHKIHU; YMEHHE HAaXOIUTh MPOU3BOIHBIEC SJIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCHOJb30BATh IMPOU3BOAHYIO AJIS HCCIEI0BaHMS
(GyHKUIMH, HAXOUTh HAMOOJBINE U HAMMEHBIINE 3HAaYeHUS (PYHKIIHIA;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BaHUEM ammapara
MaTEMaTHYECKOI0 aHAIN3a; IPUMEHSTH IPOU3BOAHYIO JUISl HAX0XKICHUS

HauJIy4dmero peucHUusA B IPUKIAIHBIX, B TOM YHUCJIE COLOUAJIBHO-




SKOHOMHUYECKHX M (PU3NUYECKUX 3a7a4ax; HAaXOIUTh TUIOIAN U 00 BEMBI
(Gury ¢ moMOIIbI0 HHTETPAJIa; MPUBOJAUTH PUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO U hepeHIInaIbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKUUN, TUHEHHAs QYHKUUS, KBaApaTHIHAs
byHKUMsA, — panMoHadbHas — (QYHKOMSA, — CTeNeHHas  (QYHKIHS,
TPUTOHOMETpHUYECKHE (DYHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUIMHU, TOKa3aTelnpHass W Jiorapupmuueckas (QyHKIUM; yMEHHUE
CTpOUTH TpadUKN U3yYCHHBIX (DYHKIIHIA, BHIOIHATH IpeoOpa3oBaHUs
rpaduKoB GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3yYEHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMysiaMH 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPJAMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHM,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBbIE 33/1a4M pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIOBUIO 3a/a4d, UCCIIEI0BATh IIOJy4YCHHOE PEIICHUE U
OLICHMBATh MPaBAONOIOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MearaHa, HauOoJIblllee U HAaWMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; YMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh WH(OpPMAIHIO, TIPEACTABICHHYIO B TaOiMIax, Ha
auarpammax, rpadukax, OTpa)aronlyro CBOMCTBA pealbHbBIX MPOIIECCOB
U SBJIEHUHN; NPEICTaBIATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHbIE, B TOM 4YHUCJE C
MpPUMEHEHUEM TIpadUyecKuX METOJIOB M JJEKTPOHHBIX CPEICTB;
rpadUUecKd HCCIENOBAaTh COBMECTHBIC HAONIOJCHUS C TOMOIIBIO

JMarpaMM pacCerBaHMS U JUHEUHOW perpeccun
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YMeHnue onepupoBaTh MOHSATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; MPUMEHSTh
(OopMyIIBI CIOKEHUS U YMHOXKCHHS BEPOSTHOCTEH, (popMyny MOITHOMN
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GopMyJBI; OIICHHWBAaTH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEpUPOBATh TMOHATUSIMM: CIydyailHash BeJIMYMHA, paclpeaecHue
BEpPOSITHOCTEH, MAaTEMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH pacrupeieieHus Hu
IIJIOTHOCTHU PaBHOMCPHOIO, IIOKa3aTCJIbHOI'O n HOpMAJIbHOTI'O
pacmpesneneHuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid il peleHus 3a7a4; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEOBAHUI;, YMEHHE
MPUBOJUTL HPUMEPHl MPOSIBICHUS 3aKOHa OOJBIIMX YHCENT B
MPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YHWCIO COYETAaHWM, YHUCIIO
nepectaHoBok; OmHOM HplOoTOHA; yMeHUE MPUMEHATH KOMOMHATOPHBIE
q)aKTLI " pacCy’KACHUA Ui pCHICHUA 3aa4d; OHCHHUBATL BEPOATHOCTHU
pEabHBIX  COOBITUH; COCTaBJISITH BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yroi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOUIUECS IpsIMBEIE,
MapaJuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy MPSAMBIMH, YroJl MEXAY NPSIMOM M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IOHATHM M

BCJIMYMH, pCIIAaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (UTYDHI,
MHOT'Or'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKaA,
KyO, mapaiienenurnesn, mpu3Ma, nmupamunaa, Gurypa u MOBEpXHOCTb
BpallleHHsl, LWIMHIP, KOHYC, map, cdepa, miomanb chepsl, miomanb

MOBEPXHOCTU MHUPAMUABI, TPU3MBL, KOHYyCa, IIMIMHIpPA, 00bEM KyOa,
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MPSIMOYTOJIBHOTO TNapajulesienunenia, TUpaMubl, TPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEpPTKa NOBEPXHOCTHU, CEYEHMsI KOHyCa U LIMJIMHAPA,
napajuiefibHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOWCTBA TI'€OMETPUYECKUX (uUryp,
CaMOCTOSITENIbHO (HOPMYITUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T['C€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM OIPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccupukanuo (GUryp MO Pa3IUYHBIM IpPU3HAKaM, BBITOIHAThH

HGO6XOILI/IMBIG JOIMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TOHATUSIMHU: [IBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoC, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYPHI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUECKUE OTHOIICHHS
MpH PELICHUH 3aJ]a4; HAXOJWUTh T€OMETPHUYECKHE BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (OPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUIOMAIL CPEPHI;
00BEM Ky0a, IPSIMOYTOJIBHOTO Mapajuiesienumesa, TUpaMubl, MPU3MBbI,
OWIMHApA, KOHYycCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

MOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  MOHATHUSMM:  NPSIMOYTOJbHas  CHCTEMa
KOOPJAWHAT, BEKTOP, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YMCIIO, PA3IOKEHUE BEKTOPA IO
0a3ncy, CKaJISIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHHUE, YTrOJI
MEXIy  BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TEOMETPUYECKUX 3a7ad W 3a7ad

JpYTruX y4eOHBIX MPEAMETOB
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YMeHune BbIOMpaTh TOIXOMSIIMA METOJ Ui PEIICHHS 3a1a4H;
MOHMMAHUE 3HAYUMOCTH MATEMATHKH B W3YUYEHHUU NPUPOIHBIX U

OOLIECTBEHHBIX MPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh




IIPOSABJIEHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHE IPHBOJUTH
IIpUMEPBl  MAaTEMAaTUYECKUX OTKPBITHM POCCUMCKOM M MHUPOBOH

MaTeMaTH4YeCKOM HAayKH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
IIpoBepsieMblii 31eMeHT COAepPKAHUSA
Koxn
1 Hucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCel
15 Pammonanbupie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TPOIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
13 Apudmernueckuil KopeHb HaTypaJIbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypajIbHOU CTEIIEHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IIOKAa3aTENIEM.
' CBoiicTBa cTeNIeHU
s CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIE U HATYypaJIbHBIE JTOrapH(pMbI
JlelicTBUTENnbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnrkE€HHbIE BBIYUCIIEHNS, TPaBUIIa OKPYTJICHUS, TPUKHUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 ITpeoOpa3oBanue BoIpaKeHUH
1.9 KomriekcHele yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallOHANbHBIE YPaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHHUS
2.4 [TokazarenbHble U IorapuPMUUYECKIE YPaBHEHUS
2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILIbI
3 OyHK1UU U Tpaduku




Oynk1us, cmocoos! 3amanus Gyaknuu. ['padux dyaknum. B3aumuo oOpaTHBIC

> ¢ynkuuu. YétHneie u Heu€THBIe QyHKIMU. [lepuoauueckue GyHKINHN
OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymum (yHKmm.
32 [IpoMexyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumymMbl 1 MUHUMYMbI GyHKUMu. HanOospliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE
33 Crenennas ¢GyHKIHUS C HaTypaJdbHBIM M IENbIM TMOKa3aTeneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIINU, KX CBOHCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢QyHkuuid. CpoiicTBa (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUSI [1OCJIEOBATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpruaecKkas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMH
[IpuMeHeHne NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 sKkcTpeMyMbl. Haxoxxnenne HanboIbIIero 1 HAMMEHBIIIETO 3HAYCHUST (PYHKITUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. Jlnarpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTs! 1 BEKTOPHI
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