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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUsa oOydaronuxcs, GopMupoBaHUs (PYHKIHMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHUH PEATBHOIO M HUICANBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpU HU3YYEHHUU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELICHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHAIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcCTBUTENbHOCTH. OmnepupoBaHuUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
pPa3HOBUAHOCTH OOpAa3HOTO MBIIUICEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HaIlPaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomeTrpuss» Ha 0a30BOM
ypoBHE O0O0yueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MMPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleUu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA IS
00yJarolumXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOOKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHABHOM NeATENbHOCTH.

JlocTmKeHHe LeNM OCBOCHHS MPOrpaMMbl OOECIIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/7a4 Ha MOCTPOCHHs Ha M300paKEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJA€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad W 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILLUIEHHUS];



o (dopmupoBanue (yHKIIMOHATBEHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U MPU U3YYECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JJid = peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKAaHNE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYECHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PEUICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znanue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TONbKO M0 COAEPKATEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ysbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 TojJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIbHO, C
COOJTIO/IEHUEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Henenmo B 10 kinacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAapaJIEIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPATIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MApaJIIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsSMOu
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM Yyrojd JBYIPAaHHOIO  yIia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKILMS (PUTYPHI Ha TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPU3MBbI; OOKOBasi U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBovcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIbHAS U
ycedéHHass nupamMuga. OIJEMEHTbl Tpu3Mbl U nupamuisl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MNHUpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeka’ap v ukocaxap. CedeHust Npu3Mbl U MUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
MJIOCKOCTU. DJE€MEHTh CHMMETPHUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
rIomaau yceu€éHHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MTOBEPXHOCT, oOpa3yromue LHUJIMHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LluimHIap: oOcHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYeCKOW nmoBepXHOCTH. KOoHyC: OCHOBaHuE U BepIIMHA, 00pa3yromiast
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa m map: 1HeHTp, paguyc, AMAMETpP; IUIOMIAJb MOBEPXHOCTU CQEPHI.
B3aumnoe pacnonoxxenue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONTMCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHbeie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHHUs 1Iapa.

BeKkTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0OCKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelmieHwe 3anay, CBSI3aHHBIX €
IIPUMEHEHUEM TMIpaBUJl JCUCTBUU € Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarsl Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTroa Mexay BekropaMu. CKalasipHOE MNPOU3BEIIEHHUE BEKTOPOB.



Brruncnenne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoUeayp TIpaxkIaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHI U 1p.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOILLJIOMY U HACTOAILIEMY POCCHUCKOM MaTEMATUKH, [ICHHOCTHBIM OTHOLLIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
Y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIIEHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PduznyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisapHas pu3ndeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymedd mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OO0Opa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
TIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW IesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEpU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUSAMU;, (POPMYIUPOBATH
OTpeeICHUS  TOHATHUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpOBaTH W MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA,



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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL

e BbIOMpaTh CcHOCOO pemeHuss yd4eOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASANIMA ¢ Y4ETOM
CaMOCTOSTENbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, HPOoOIeEMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJHUTH CaMOCTOATENILHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SABJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOABI 110 pe3yIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c nnopmanueii:

e BBIABIITH Ae(PUIMUTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1a4H;

e BbIOMpaTh  MHGOPMALMIO U3  HMCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHMUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvie  KOMMYHUKAMUEHble  Oelicmseus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHbIC HAa TTOUCK
pPEILIEHHUs; CONOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3IMYMe M CXOJCTBO MO3HIINIA; B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUS, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHHUS
C Y4€TOM 3aja4 MPE3eHTALUHU U OCOOCHHOCTEHN ayTUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI pabOT, JOroBapUBaThCA, OOCYXKIaTh IMpOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMIMI MPOAYKT MO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnusie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranuzamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3aJ1aud, BRIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMM TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHHUSA
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH ITPY PELLICHUH 3a/1a4H,
BHOCHUTbh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJIW M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAWTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccugunupoBaTe B3aUMHOE pACIOJIIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMHEHHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPDAHHHK, BBITYKIBII M HEBBITYKJIbINA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuieenunes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, NPAaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpouth c€YeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEJOB,  BBIIIOJIHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHUBY.

Pemarp 3aaun Ha HaxXOXKJIEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJIUTUYECKUE METOJbl NPHU PELICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MNPSIMOM M  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BBIYUCIATH COOTHOLIEHUS MEXK Y TUIOLIaAIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W WHTEPIPETHPOBATH HHPOPMAIHAIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTprdeckue HakThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATa0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIMEe TPOrpaMMHBIE CpPEICTBA M DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3aJ1ad.

[IpuBoMTh TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh MONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TCOMETPUUCCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
IUJIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHIP; KOHWYECKasi TOBEPXHOCTh, 00pa3yroIne
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTYYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMHU: IIIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAaHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISITE COOTHOMICHUSI MEXIY TUIOMAIASIMU MOBEPXHOCTENH U 00BbEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OrnepupoBaTh NOHATUAMU: IEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKiIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJaralofX HECKOIbKO IIAroB PEIEHHUs, €CIU YCIOBHUS IPUMEHEHUS 3aJaHbl
B sSIBHOM (popme.

PemaTte npocreiiliue reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLIEHUU U
HaXO0XkJIEHUE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aNropuT™Mam, NpUuMeHss
W3BECTHBIE METO/bI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyalluM W TPHUMEHSITh HM3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bub OK
1 BBenenue B crepeoMeTpuro 10 nosmorexa [
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
b K
4 VYTIubl MeXAy MPSAMBIMHU U TUIOCKOCTSMH 10 1 nomorexa O
https://m.edsoo.ru/1c209e37
5 MHoOrorpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KIIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 Tena Bpamenus 12 nbsmorexa LO
https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa [JOK
https://m.edsoo.ru/1¢209e37
3 BekTopbl u KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna

1 1300pakeHNs Ha PUCYHKAX:
1300pakeHus MJIOCKOCTEH,
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

IlonsTus: MepeceKarommecs
2 IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U miIOCKOCTb

[TonsaTHsA: nepecekarommecs

3 IIJIOCKOCTH, IIEPECCKAOIINCCA
mpsaMas 1 IiI0OCKOCTh

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE

uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

bu6mmoreka [JOK
https://m.edsoo.ru/2d8a9¢99

bu6mmorexa [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOT'OI'PaHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnnoreka [JOK
pHYCYHKaX, Ha IPOECKIIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u

R bubnmoreka [JOK

5 nUpamuie, X pa3BEPTKU U MOJIEIH. 1

CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/b30dff38




HauanpHbie cBenenus o kyoe u

bu6mmoreka [IOK

6 ITHPAMIAC, HX PASEEPTIC T MOACTH. https:/m.edsoo.ru/3d8ffd32
CeueHust MHOTOI'PaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUU CTEPEOMETPUM: bubnnoreka [HOK
AKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CIEACTBHUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEACTBHUS U3 HUX
[TonsiTue 06 akcMOMaTHIECKOM

10 MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEACTBHUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B

1 IIPOCTPAHCTBE: MEPECEKarOIuecs, bubnnoreka [JOK
napaieIbHBIE U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajieibHbIe IIPSMBIE B bubmmorexa [OK

IIPOCTPAHCTBE; 1APaJUIEIBHOCTD
TPEX MPSMBIX

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




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B MIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapannenpsHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrias1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpOHaMH https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napajiIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Buommorexa LHOK
yp ) Pasip, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
bu6mmoreka [JOK
20 [TocTpoeHune ceuenui
TPOCHHE CCHEHIH https://m_edsoo.ru/1d434d0f
21 [TocTpoenune ceuennii bubmmorexa [OK
https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
2 "[IpsiMBI€ M TIOCKOCTH B bubnnoreka [JOK
npoctpanctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
P . P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHBIE

MpsiIMbIE€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 IEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

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

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIsIPHOCTH bubnnoreka [JOK
MPAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15

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

29 Teopema o npsimoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsimoit bubnnoreka [JOK
MEPIIEHAUKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHquKyIsAp U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnorexka [JOK
paccTossHUE OT IMPSMOM 110 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[lepneHuKymsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKynsp ¥ HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bu6mmorexa [IOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

pPacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT IpsIMOH 10

MIJIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
7 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JIBYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISPHOCTD MJIOCKOCTEM:
38 MpU3HAK NEPHEHIUKYIIPHOCTH bubmmoreia LIOK
p p fl yIAp https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIpHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NEPICHAUKYISIPHOCTH bubnmorexa LOK
p P fI yaap https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[TeprieHANKYASAPHOCTH IOCKOCTEM:
40 il §3Ha1<II neyneg HUKYJISIPHOCTH bubmorexa LIOK
p P il yaap https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHANKyIIpax bubmorexa LIOK
p R PHCHAMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIIpax bubnmorexa LIOK
P R P JHKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHANKYIIpax bubmmorexa LIOK
PEMa O Tpex HEpHEHEyIAp https:/m.eds00.ru/9246736
KonTponbHas padbora no remam
44 "[leprieHIMKYIAPHOCTD MPAMBIX U bubnnoreka [JOK

~ 1

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

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




IlousTue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOI'OTPAHHUKA, BBIITYKJIbIEC U bubmmorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
IIpu3ma: n-yrosibHas npusMma; rpaHu
46 Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubnunoreka [JOK
napajuiesienuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuaa,
I'PaHU ¥ OCHOBaHME NMUPaMUIbI;
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmorexa HOK
https://m.edsoo.ru/fblcd0as
MIUpaMM/JIbl; IPAaBUJIbHAS U
yceuéHHas nupaMua
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOIO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnoreka [JOK
Ipyu3Ma U MpaBUJIbHAS [TUPaMHUIA; https://m.edsoo.ru/074c8865
IIpaBWIbHAs TPEYTrOJIbHAS UpaMuaa
Y IPaBUJIBHBIA TETPasp; Kyo
IIpencraBienue o NpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’dp, bubnmorexa LOK
https://m.edsoo.ru/a0fdd5Sbf
JOJEKA’AP U UKOCADIP.
CummeTpust B IpOCTPaHCTBE:
51 CUMMETpPUS OTHOCUTEIIBHO TOUYKH, bubnnorexka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMEHTEI
CUMMCTpPUH B ITUpaMUax,

https://m.edsoo.ru/b9e777d9




napajiCCnuicaax, rmpaBUiIbHbIX

MHOT'OTpaHHUKAX
Brruncnenue 3neMeHTOB
R bubnmoreka [JOK
52 MHOTOTPaHHHUKOB: pEOpa,
https://m.edsoo.ru/6¢cdbecef
JTMAroHaJ!, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
. bubnuorexa [JOK
53 MPU3MBI, TUIOIA/Ib OCHOBAHUH,
. https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Inomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 MUPaMHUIbI, TEOPEMA O IIJIOIIAIN bubmmorera [IOK
p _',H - TOP Hl a . https://m.edso0o.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonTponbhas padota no teme bubnnorexka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
b K
56 ITousitne 06 00BEME nommorexa HO
https://m.edsoo.ru/7ad0020b
b K
57 O06BEM TUpaMuIbl nbmmotexa L0
https://m.edsoo.ru/235171b3
bu6mmorexa [IOK
58 O0BEM TUpaMUIbI
P A https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
59 O0BEM TUpaMUIbI
p a https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0BEM TUpaMUIbI
p a https://m.edsoo.ru/2faadc3f
. buo OK
61 O06BEM IPU3MBI nommoreka L

https://m.edsoo.ru/79853608




bu6mmoreka [JOK

62 OOnEm mpHsMe! ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEM npusmbt ! https://m.edsoo.ru/482d351
64 KonrponsHas pabora o teme | bubnunorexa [IOK
"O06BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHmE, 0000IIEHNE
65 CHCTEMAaTHU3alKs 3HAHHIA. | bubmuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OTPaHHHUKE
[ToBTOpEeHHE, 0000IIEHNE
CHCTEMAaTHU3alMs 3HAHHIA.
Beruucnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnmnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH J0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
67 Wrorosas koHTpoJsibHas paboTa 1 bubmmorexa [OK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex1
68 CKpCH_II/IBaIOI_HyI/IrMI/ICH HpSIMIZMI/I, 1 bubmorexa LHOK
N https://m.edsoo.ru/56765e8b
MEXy NMPSMOUN U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I1O 63
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11 KIIACC

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

chepnl

B3aumnoe pacrionoxenne cheps

’ Y TUIOCKOCTH; KacaTebHas | bubmuoreka [JOK
IUTIOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsl

3 N3o0pakenue cdepsl, mapa Ha | bubnunoreka [JOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapuyeckas HOBEPXHOCTb,

4 o0pa3yromue UIHHIPIIECKON | bubnuorexa [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HUAJIUHAPUYECKON MOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubnnoreka [JOK
TUIOIIA1b OOKOBOM U MOJHOMN https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3Béprka nunuHapa.

6 CeueHust HHIMH]IPA (TUIOCKOCTHIO, | bubnuorexa [JOK

napayuienbHON UITN
NEPIeHIUKYISIPHONU OCH
AJTUHIPA)

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




Konnueckasi MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

7
IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHnyc: ocHOBaHME U BEpIINHA,

bu6mmoreka [IOK
8 o0pa3yrolas 1 ocb; IJI0MAAb
. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON OBEPXHOCTH
Yceu€HHbBIN KOHYC: 00pa3yoIlue U
Y pasyro bubnnorexa [JOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune koHyca Ha
I0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [JOK
napasuieibHOM OCHOBaHMIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, IIPOXOASIIEN Yepes
BEPIINHY)

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

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

13 [Tonsitne 06 06pEMe. OCHOBHBIE bubnmnoreka [JOK
CBOIcTBa 0OBEMOB TN https://m.edsoo.ru/26a03fb7

bubmuorexa [JOK

14 O0béM HMIMHIpa, KOHYCa

HILTHHAPS, Oty https:/m.edsoo.ru/5513d87b
N bubnmnoreka [JOK
15 O0BEM mrapa u iomaas chepsl 1

https://m.edsoo.ru/d189bde2




[TonoGHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIIAASIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cf1eb
MOJ00HBIX TS
KonTponbhas pabota no remam
" - bubmuorexa [JOK
17 Tena Bpamenust" u "O6beMbl
" https://m.edsoo.ru/4a33a8ab
Tell
13 Bekrop Ha miockoct U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5Scaefc1b
19 CJ10’)keHHE ¥ BBIYMTAHHUE BEKTOPOB bubmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub6 OK
20 YMHOKEHNE BEKTOPA HA YUCIIO nosmoreka L
https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUJIAHAPHBIM BEKTOpPaM bubmmorexa [OK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
. N bubnuoreka [JOK
22 IIPUMEHEHNEM TPaBUJI ACUCTBUH C
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
P P A bubmuorexa [JOK
23 MIPY PEIEHUHA T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3ana4um B
KOOpauHaTax

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




VYTr01 MeXay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHNE bubmmorexa [OK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mex1y bubnmoreka [JOK
MNPSAMBIMU U ILIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KonTtponbHast pabora o Teme

27 "BeKTOpbl U KOOPAUHATHI B bubmmorexa LIOK

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

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE U

)3 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE GUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpeHue, 0600IICHNE U

29 CHUCTEMAaTH3aLIMs 3HAHUH. bubmuorexa [JOK
OcHoBHbI€ QUTYpBI, PaKTHI, https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca IIIaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1aun bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
pemeHus
[ToBTOpeHue, 06001IeHUE U

31 cucTeMaTtu3anus 3HaHui. 3agaun bubnmoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
peneHHs
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE QUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepEOMETPUHN

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




bu6mmoreka [JOK

33 Hrorosast KoHTpoOJIbHAS paboTa 1 hitps:/m.cdsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IICHNE U | bubnumoreka [IOK
cHCTeMaTHU3aIus 3HaHUN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTh
75 [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PELUICHUH
' TCOMETPUUYCCKUX 3a/1a4
73 OnepupoBaTh MOHATHIMH: MApaJUICTLHOCTh M TEPICHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccuduimpoBaTs B3aMMHOE pacIoioKeHUE MPSIMBIX U TIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JIBYTPAHHBIN YTOJI, TPaHH ABYTPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOTO YIJIa, JUHEWHBIA yroj JABYrpaHHOTO Yria,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA W HEBBIMYKIIBIH
7.6 MHOTOTPaHHUK, AJIIEMEHTBI MHOTOTpaHHHKA, MIPaBWIIbHBIN
MHOTOTpaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
' MPSIMOYTOJIBHBIN TTapajuieenume;, Kyo)
KrnaccudumupoBaTh MHOTOTPDAaHHUKH, BBIOMpAs OCHOBAHHS IS
. Kinaccupukanuyd  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSAMbIE H HAKJIOHHBIC TIPU3MEI,
napasuieNenue /bl
79 OnepupoBaTh  TOHSITHUSIMH: CeKymias  IUIOCKOCTh,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh TOPUHIUIBI MOCTPOCHHUS CEUYEHWH MHOTOTPAaHHHUKOB,

WCIIONTB3YSI METOJT CJIE/IOB




7.11

CTtpouTh ceueHUus MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEpPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUICCKUX BECIIMYHH 110 06pa3uaM
HIIW aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3adad4 Ha BbIYHUCICHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemiate 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
I aJiropyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIpH
PCHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCHIUBAOIIHUMUCS IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.19

Boruncisate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHOIIEHUS MEXKTy TUTOIIA ISIMU IIOBEPXHOCTEH, 00bEMaMU MO T0OHBIX

MHOTI'OI'PaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTh CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETHPOBATh MH(DOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcarnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM YCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHBIC CpCACTBA H OSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbBI IIpU PEHICHUU CTCPCOMETPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUPOJAC U

KN3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TOJYYEHHBIE 3HAHUSA Ha MPaKTHKE: aHAJTU3UPOBAThH
peasibHble CUTyalldd M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoIecce
MOWCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpOBAaHHON MPOOIEMBI,
MOJIEJIMPOBATh PEAbHBIE CUTYAllMH Ha SI3bIKE T€OMETPUH, UCCIIET0BATD

MOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUEM I'COMCTPUICCKUX MMOHATHH U




TCOPCM, arriapara anre6p1>1, peuaTh NPpaKTUICCKUC 3a/]a4r, CBA3aHHBIC

C HAXOXXIACHUEM I'COMCTPHUICCKUX BEIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eometpus
OnepupoBarb TIOHSITUSIMU . [WTHHPAYECKAsT MIOBEPXHOCTb,
61 oOpa3zyolye TUIUHAPUIECKONW MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolue KOHUYECKONW TMOBEPXHOCTH, KOHYC,
cepuueckas moOBepXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYUYEHUS TEI BpaIllCHUS
6.4 KnaccuduupoBars B3aUMHOE pacroiioKeHUe Cephl U IMITOCKOCTH
OnepupoBarh MOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIO, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W IUIOMIAIM TIOBEPXHOCTEH TeN BpaleHus,
' T€OMETPUUYECKUX Tell C MPpUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WM
TEJIO BpalleHUs
. BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMH ITOTOOHBIX TEJT
6.9 N3o06paxaTs n3ydaembie QUTYpHI OT PYKU U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHUS TeI
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBHIBATHE MH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKHUX (UTypax, MPEACTaBICHHYIO Ha

yepTexkax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1JIs pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaralliuX HECKOJBbKO IIArOB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

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

00aaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbI KOOPAMHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BCEKTOpPpAMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHHUEC BCKTOpPA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaAMH, CKAJIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreilmme TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUN M
HaXO0XJAEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iaM WiK alropuTMam,
NIPUMEHSAST  U3BECTHBIE  METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IIPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATH TONy4EHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallMM U NPHUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH COpPMYIUPOBAHHON MPOOIEMBI,
MOZICJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUECKUX IMOHATHNA U
TeopeM, ammapara ajaredpsl, perarb NpaKTHYECKUe 3a/1a4M, CBSI3aHHbIE

C HAXOXKXACHUEM I'€OMCTPUICCKUX BEJIINYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSITHS CTEPCOMETPHHU. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHOMAaTH4YCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmonoxkeHue TOpSIMBIX B MPOCTPAHCTBE: IepeceKaroiuecs,
NapajuleJbHbIE W CKpelmuBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapaiielbHble TpPSIMbIE B TMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH IJTOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBOWCTBA
napajuienbHbIX miockocted. [Ipocreiiiuie mpocTpaHCTBEHHBIE (GUTYPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, apauieNienuie/1, TOCTPOCHUE CEYCHHI

7.3

[lepneHUKYIAPHOCTE HPSMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE NPSIMBIE B
[IPOCTPAHCTBE, MpsAMBIE IAapaUICIbHbIE W IEPIEHAUKYISAPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOi
MEPIEHIUKYIISPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPAMOU U
IJIOCKOCTBIO,  JIBYIPAHHBIM  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOIO  yruja.
IlepnieHAUKYIAp U HAKIIOHHBIEC: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUs PUTyphI HA MIIOCKOCTh. [lepneHIuKynsipHOCTb
IJIOCKOCTEM: NMPU3HAK NEPIEHAUKYIIPHOCTH JBYX IIIOCKOCTEN. Teopema o Tpéx

MEPIEHIUKYISIPAX

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
pU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi U HAKJIOHHAs IPU3MBbI, OOKOBasi U
MTOJTHAS MTOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrea. Ilupamupa: n-yrosnpHas nupamMuaa, TpaHd U
OCHOBaHUE MUpPaMUIbl, 00KOBas U MOJHAS TOBEPXHOCTh MUPAMUJIbI, IPaBUIIbHAS U

yceuéHHas NupaMuaa. OJIEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuibHbIE




7.5

7.6

1.7

MHOTI'OTPAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPaMUJA, IIPaBWIbHAs TPEYroJIbHAs NUPAMHUIA WM ITPABHIIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Jp,

AO0ACKasAp U UKOCASAPYIruc Ceuenus IIPU3MbI U ITMPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpSIMOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjicnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOIMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMUABI, TEOpeMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tostie 06 06béme. OOBEM MUPaMUIBI, TPU3IMBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpa3ymOIIMEe HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IJIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

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

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cdepsl

6.4

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

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAAd B MHOT'OT'paHHUK, WJIA TCJIO BpAlICHUA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TMapajuiesienumena u cienctsus u3 He€. OO0BEM IWIMHIpA,

koHyca. O0BEM mapa u miomanb cepsl




[MomoOuble Tema B mpocTpaHcTBe. (COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

67 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPILNHY), CEUEHUs LIapa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAWMHATaX. YTrojl Mexay Bekropamu. CkKalsspHOE

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

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

Brnanenue meromamMu JOKa3aTenbCTB, alrOPUTMAMHU PEIICHHs 3ajad;
yMmeHue (popMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOWCTBO, MPH3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIILHBIE (bopMyIHpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIUU; TPOBOIUTH JIOKA3aTeIbHBIC PACCYKICHUS
npu pPCIICHUU 3aja4, OLCHUBATH JIOTUYCCKYIO MMPpaBHUJIbHOCTDb
pacCyXICHHI; yMEHHE OINEPHPOBATh TMOHSATHSIMHU: MHOXECTBO,
IMOAMHOKECTBO, OICpallMy HaJd MHOKCCTBaAMH; YMCHHEC HCIIOJb30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpoLECCOB 1 SIBJICHUU U Inpu pCIICHUHU 3a/lad, B TOM 4YUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HAa IJIOCKOCTH; YMEHHME 3a/JaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMU: HAaTYpPaJIbHOE YHUCIIO, LEJI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelleM, KOPEHb HATYypalbHOM CTENIEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C  JIEHCTBUTEIIBHBIM
IoKaszaTejeM, JorapuM ducia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYJII0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN, YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIIEee
of1iee KpaTHOE, arOpuT™M EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pPAITMOHATBHBIX




BBIpQ)KEHUH; YMEHHE ONEepUpPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHyuecKas ~ IPOTPeccHs,  TEOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yOBIBaoIasi TreoMeTpuYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, ¢popMa 3aliCH KOMIUIEKCHBIX YHCET
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MIPOU3BOIUTH ApUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOIUTH  MPUMEPBHl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX — YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHu€e onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbl, yMEHUE OIEPUPOBATH
MOHATHUSIMH: TOXJIECTBO, TOKJECTBEHHOE IPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPaBHECHUN U HEPABEHCTB, PaBHOCUJILHOCTD
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; peliaTh
YpPaBHEHHUsl, HEPABEHCTBA W CHCTEMBI C IIapaMEeTpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTell HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIIMH, HauOOoJIbllIee U HAaUMEHbIIIEe 3HAUCHHUSI
(GyHKIMHM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 pU3MUECKHii CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbI HHTErpajl; YMEHHE HaxOIuUTh acCUMITOTHI Ipadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOIUTh ypaBHEHUE KacaTelbHOMN
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCHOJIb30BaTh IMPOU3BOJHYIO JUISI UCCIIEIOBAHUS
(GyHKIMN, HAXOUTh HAMOOJbIINE U HAUMEHBIINE 3HaYeHUs (PYHKIIHI;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTEMaTUUCCKOT' O aHAJIN3a; IPUMCHSATD IMIPOU3BOAHYIO JJISI HAXOXKICHUS




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4axX; HaXOAUTh IIOMAIN U 00BEMBI
¢Gury ¢ nmoMomp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX ypaBHEHUIN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHKUMsA, — pandoHadbHas — (QYHKOMSA, — CTeeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKLIMHU, IOKa3aTelabHass W Jorapupmuueckas (QyHKIUM; yMeHHe
CTpOUTH TpadUKN U3yYEHHBIX (DYHKIHHA, BBIMOIHATH peoOpa3oBaHus
rpaduKoB GYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3a/J1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHU,

HCPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPABJICHUS JMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATH IMOJYYCHHOE PELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh IIOCTPOECHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: cpelnHee apudMeTHuecKoe,
MearaHa, HauOoJblllee ¥ HaMMEHbIee 3HAaUeHUs, pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO HabOpa; yMEHHE MW3BIIEKATh,
HWHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B TabiIulax, Ha
auarpammax, rpadukax, oTpakarollyto CBOWCTBA peallbHBIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C IOMOMIbIO TabIuI U
quarpamM; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM 4YHCIE C

MPUMEHEHHEM TIpaUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCCiaca0oBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHnue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyIIBI CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh MOHATHSMM: ClydyailHash BeJIMYMHA, pacIlpeiecHe
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4allHOM BeNWYMHBI, (YHKIUU paclpeielieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeseneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX WCCIICOBAHUI;, YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCE B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepectaHoBok; OmMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS JIJIS PEIICHUS 3a/1ad; OLICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJSITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAaHHBIMA yroj, TPEXTPAHHBIM YIoJl, CKPEIIUBAOLIUECS IpPSIMBIE,
MapajuIeIbHOCTD U MEPIECHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJl MEXAY HNPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ay HM3y4YeHHble (DaKThl U TEOPEMBl ILIAHUMETPHUH;
yYMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MAaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIAMU: IUIOMIAb GUrypbl, 00bEM GUTYPHI,
MHOT'OI'PaHHHK, IPAaBUJIbHBII MHOIOI'paHHUK, CEUCHHE MHOTOTPaHHHUKA,

KyO, mapamienenunesn, npu3Ma, nupamuia, Gpurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUIbI, MPHU3MBI, KOHYCa, IMIMHIAPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO IapajulelICIUAIela, TUpaMUIbl, IIPU3MBI, LWIAH]PA,
KOHYCa, 11apa, pa3BépTKa OBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIIMH]IPA,
MapajuleJIbHbIE OCU WM OCHOBAHUIO, CEYCHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LHUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUCHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSITENIbHO (OPMYITUPOBATH OMpEAeNieHUsT U3ydaeMbIX (uUryp,
BBIJIBUTaThb THUIIOTE3bl O CBOMCTBAX M IIPU3HAKAX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WJIM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GuUryp TO pa3NMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JAOITIOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIC,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIIECHUS
MPU PEHICHUM 33J1a9; HAXOJIUTh N€OMETPHYCCKHE BEIUYHMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPHU pPElIeHUH 3a7ad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOM KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJMYUHBI (JJTMHA, YTOJ, IJIOMaAb, 00bEM, TUIONIAb MOBEPXHOCTH),
WCIIOJNIb3YSl M3YYCHHBIE (HOPMYIIBI U METOABI, B TOM YHCIIC: IDIOIIAh
MOBEPXHOCTU MHUPAMHUJIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBLHOTO MapaljieNienuIesa, MUPaMHUIbl, TPU3MBI,
WIMHpPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIeHHE O0BEMOB

OI00HBIX QUTyp

12

VYMeHme OIICpHUPOBATH IIOHATUSAMU: IpsAMOYTOJIbHAA cucremMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, NPOM3BEICHIE BEKTOPA Ha YHCIIO, Pa3lIOKEHHE BEKTOPa IO
0asucy, CKaqspHOE NPOHM3BEICHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJ
MCKIY BCKTOpaMH; YMCHUEC HCIIOJIBb30BATh BeKTOpHBII\/'I n
KOOPJIMHATHBIM METOJ Ul PELICHUS] T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHWE 3HAYUMOCTH MAaTEMaTUKM B HW3YYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOILECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeT

1o Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, TIPOLEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOoOH

13 ApudmeTnueckuii KOpeHb HaTypallbHOH cTenenu. [leiicTBus ¢ apudmeTnueckumu
' KOPHSIMHU HaTypajlbHON CTEIIEHU

14 Crenenp c¢ uensiM mnokaszateneM. CTeneHb € palUMOHAIBHBIM IIOKAa3aTeJIEM.
' CBoiicTBa cTeNIeHU

15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa

1.6 Jlorapudm yucina. JlecaTHaHbIC M HATYPATbHBIC JIOTapU(HMBI

JlelicTBuTenpHble 4uCiIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnuxEHHbIE BHIYUCIICHNUS, IPAaBUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KommnekcHbie uncna
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaumnoHnanbHble ypaBHEHUS

2.3 TpuronomeTpuueckue ypaBHEHHUs

2.4 [TokazarenbHble U IorapupMUUECKIE YPaBHEHUS

2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEPAaBEHCTBA

2.7 [TokazarenbHble U TIOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckre HEpaBeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU

2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUH. OnpeaennTellb MaTPULIbI




3 OyHKIMH U TpapuKH
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIE
' ¢dbynkuun. YerHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
OOnacte ompenesneHuss U MHOXKECTBO 3HaueHMH ¢yHkumu. Hymu dyHxoum.
39 [IpomMexxyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl 1 MUHMMYMbl (QyHKuuu. HanGosbliee M HauMeHbllee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTEIICHU
34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIUA, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTel TpadukoB QyHknuii. CpoicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuyueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTremaTnueckoro aHaiumsa
4.1 [IpousBonnas ¢pyHkuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (YHKIIUHA
[IpumeneHne NpoM3BOJHON K HCCIENOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbIIEro 3HaYeHNs (PyHKIUHN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena u MOBEpXHOCTH BpPAILICHUS




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTuka: anrebpa ¥ Hayajia MaTeMaTHUECKOTO aHalln3a, TEOMETPHUS.
['eomeTpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. 'eomerpust, 10—11: Yueb. nns odbmeoOpazoBaTenbHbiX yupexaenuit/ JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemnienne

2. TI'eometpus. 10-11 kmaccsl. [loypounblie pa3paboTku kK yaeOHUKY ATaHacsiHa -
Caaksin C.M., byty3oB B.O.

3. b.I'. 3uB. Junaktnueckue matepuaisl 1o reometpuu aig 11 knacca. — M.

IIpocsemenune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

* http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru, http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net,
http://matematiku.ru, http://school.msu.ru, http://festival.1september.ru,
https://learningapps.org/4470596, Nudoypok, konuiika ypokos, POIII,

https://www.youtube.com/channel/UC8rgpanENyNQaYKIJ-tK2jCA



https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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