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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M ITO3HABATEIBHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcsi, GopMupoBaHUs (DPYHKIHMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MaTeMaTHYECKOW 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 MUPOBO33PEHHS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAOIIETO MHUPA, YCIOBHE YCHEHUIHOTO MO3HAHUS M AKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM IESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeIHA3HA4YCHA IS
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3yYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 pelleHus [IPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
MO3HAHUA, U OINpEeAENEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJay Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OO0y4YeHHs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYIATEIbHO, C
COOJTIOJIEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIHNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEepeoMETpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAapaJUIEIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJIEIbHBIX
miockocte. [Ipocreifire mpocTpaHCTBEHHbIE (QUTYpPHl HAa TJIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM H IUIOCKOCTH, TE€OopeMa O MpsMOu
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, TPOEKIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyAsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBI
napajuielienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; NpaBUJIbHAS MpHU3Ma U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, TMPSIMOM,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOLIAb OCHOBaHU, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM pu3Msl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrole KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaleHus ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTTMCAHHBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM LMIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € Bekropamu. [IpsMoyrosnbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreifmiue 3agaun B
KOOpJIMHATax. YToa Mexay BekropamMu. CKalasipHOE MNPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoUeayp TpaxkIaHCKOro oOuiecTBa (BBIOOPBI, ONPOCH U 1p.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IPOILJIOMY U HACTOSAILIEMY POCCHUCKOM MaTEMAaTUKH, [ICHHOCTHBIM OTHOLLIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THX JOCTHKEHUW B JIPYrUX HAayKaX, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, pACCYKI€HUI1; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC NMUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON E€ATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEH JKMU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMAIBHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IIMBWIM3ALMH; OBJIAJICHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl y4eOHOTO mMpeamera
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHus y4yeOHOM 3adaun (CpaBHHMBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIKWE MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  HUCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

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

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUSI; COMOCTAaBIATh CBOM CYXKIECHUS C CYXICHUAMH JPYTUX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATH JOPMAT BHICTYTICHHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUIAHUPOBATh  OpPraHU3allMi0  COBMECTHOM  paboThl,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [P PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHXKEHUSI PE3YJbTAaTOB JAECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: NAPALIETBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yriia; JMHEWHBIN Yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3a1aun Ha HaxOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU [TOI0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 1711 PEIICHUS CTEPEOMETPUIECKUX 3a1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBoaMTH TIpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TIPHUPOAE U
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJICIHPOBATH peaIbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPHUYECKAs TOBEPXHOCTh, OOpa3yroIIue
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalieHus,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OA0OHBIX TEII.

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

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



W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HMH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHsTh reomeTpuuecKue (HaKThI 7151 PEHIEHUS] CTEPEOMETPUYECKUX 3a/1ad,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

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

Pemate 3amaur Ha J0Ka3aTeIbCTBO MATEMaTHYECKUMX OTHOIIEHUWA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTeHIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay.

[IpuBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSATh H3YYECHHbIE TOHSTHS B MpPOIECCE IOHMCKA pELIEHUs
MaTeMaTU4YeCKlu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MIPSIMBIX U 12
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
bubmuorexa [JOK
1 [TpaBuia n3o0paxeHus! Ha PUCYHKAX: 1
. https://m.edsoo.ru/
n300pakeHus IIIOCKOCTEH, MapauIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
9 [TonsaTus: nepecexaromuecs MIOCKOCTH, 1 bubnuorexa [IOK
IIEPECEKAIOIIMECS IPsIMAsi U IJIOCKOCTh https://m.edsoo.ru/
3 [TonsTHA: EpeceKaroIuecs MIOCKOCTH, 1 bubnuoreka [IOK
MEPECEKAOIINECS NPsAMas U INIOCKOCTh https://m.edsoo.ru/
3HAKOMCTBO C MHOTOTPaHHUKAMHU, bubnuotexa [JOK
4 n300pakeH1e MHOTOIPaHHUKOB Ha 1 https://m.edsoo.ru/
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaX
HavanpHble cBeieHNs 0 KyOe u mupamu/e, bubnnorexka [JOK
5 UX pa3BEPTKH U Mozenn. CedeHnst 1 https://m.edso0.ru/
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e, bubnmoreka [JOK
6 uX pa3BEépTku U Moaenu. CeueHus 1 https://m.edsoo.ru/
MHOTOTPaHHUKOB
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH bubnuorexa [IOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 https://m.edso0.ru/

CIICACTBHUA U3 HUX
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[TonsaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

bubmuorexa [JOK

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo0.ru/
CJIEICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH bubmumorexa [IOK
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/
CIIEJICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOSHHUH bubnuoreka [IOK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/
CIIEJICTBUS U3 HUX
BzaumHoe pacrnonoxxeHue npsiMbix B bubnnoreka [JOK
11 MPOCTPAHCTBE: MEPECEKAIOIINECH, https://m.edsoo.ru/
IIapaJuUIeIIbHBIE U CKPEILMBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B bubnuoreka [IOK
12 IIPOCTPAHCTBE: MMapaJUICIIbHbIE IIPSIMBIC B https://m.edso0.ru/
IIPOCTPAHCTBE; MAapAJIIEIBHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B bubnuotexa [JOK
13 npocrpaHcTse: [lapannenbHOCTh NpsMON U https://m.edso0.ru/
IJIOCKOCTH
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU bubmmorexa [OK
https://m.edso0.ru/
15 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE bubnmorexa LIOK
https://m.edso0.ru/
16 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE bubmmorexa LIOK
https://m.edsoo.ru/
17 [TapaienbHOCTB IIIOCKOCTEN: bubnuorexa [IOK

napaJiyiCJIbHBIC IIJIOCKOCTHU

https://m.edsoo.ru/
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bubmuorexa [JOK

18 CBoiicTBa mapaICIbHBIX TIOCKOCTEH
https://m.edsoo.ru/
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI bubmuorexa [JOK
19 Ha IJIOCKOCTH: TeTpasdp, KyoO, https://m.edsoo.ru/
napaJiesienune,|
20 [TocTpoenue ceueHuit bubmmorexa [JOK
https://m.edsoo.ru/
21 [TocTpoenue ceueHuit bubmorexa LHOK
https://m.edsoo.ru/
Kontponbnas padota nmo teme "[Ipsimbie bubnnoreka [JOK
22 IJIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEH"
[lepnieH IUKYISIPHOCTH MPSAMON U MIIOCKOCTH: bubnnorexa [HJOK
23 NIEPIICHIUKYJIIPHBIE IIPSIMBIE B https://m.edsoo.ru/
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubnnorexka [JOK
MIEPIEHUKYISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/
o5 [IpsiMbIe mapainienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IIIIOCKOCTH https://m.edso0.ru/
26 [Ipu3Hak nepneHAMKyIIpHOCTH IPSIMOU U bubnnorexka [JOK
IJI0CKOCTH https://m.edsoo.ru/
97 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U bubnnoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/
28 TeopeMa 0 npsAMOU NEepIEHIUKYIISIPHON bubnuorexa [IOK
IJI0CKOCTH https://m.edsoo.ru/
29 Teopema o npssMON NepHIEHAUKYISIPHON bubnnoreka [JOK

IIIIOCKOCTH

https://m.edsoo.ru/
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TeopeMma 0 npsAMON NepIEHIUKYISIPHON

bubmuorexa [JOK

30 IIJIOCKOCTH https://m.edsoo0.ru/
IlepneHqUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE bu6mumorexa [IOK
31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/
IIPSIMOM A0 IIJIOCKOCTH
[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE bubmuorexa [JOK
32 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/
MPSAIMOM 0 IIJIOCKOCTH
[lepneHuKynsp ¥ HAKIOHHBIE: PACCTOSIHUE bubnuoreka [IOK
33 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/
MPSAIMOM 0 MIIOCKOCTH
[lepnieHIuKysIp M HAKJIIOHHBIE: PACCTOSTHUE bubnnorexa [HOK
34 OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/
IIPSIMOM JI0 IJIIOCKOCTH
35 VYTiabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM bubnuorexa [JOK
U TUTIOCKOCTBIO https://m.edsoo.ru/
36 JIByrpaHHBIN yIroJl, JMHEHHBIA Yroi bubnuorexa [IOK
JBYTPAHHOI'O yIila https://m.edso0.ru/
37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubnnorexka [JOK
JABYTPAHHOI'O yria https://m.edso0.ru/
38 [lepneHMKyISAPHOCTD INIOCKOCTEMN: TPU3HAK bubnnoreka [JOK
MEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEMN https://m.edso0.ru/
39 [lepnieH IUKyYIAPHOCTD INIOCKOCTEMN: IIPU3HAK bubmuorexa [IOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/
40 [lepneHMKyISAPHOCTD MIJIOCKOCTEMN: TPU3HAK bubnnoreka [JOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/
41 TeopeMma o Tpéx mepHeHANKYIApax bubmorexa LHOK

https://m.edsoo.ru/
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bubmuorexa [JOK

42 TeopeMma o Tpéx nepHeHANKYIApax httos://m.edsoo.ru/
43 Teopema o Tpéx nepHeHANKYIApax bubmorexa LHOK
https://m.edsoo.ru/
KontposbHas paboTa mo temam bubmuorexa [JOK
44 "IlepnieHAUKYIAPHOCTD IPSIMBIX U https://m.edsoo.ru/
mockocTel" u "YTibel MEXy NPSIMBIMU U
miockocTsamMu"”
IlonssiTHE MHOTOTPaHHUKA, OCHOBHBIE bubnnoreka [JOK
45 2JIEMEHTBHl MHOTOI'PaHHUKA, BBIITYKJIbIE U https://m.edsoo.ru/
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA
[Ipusma: n-yronpHas npusma; rpaHu u bubnnoreka [JOK
46 OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs https://m.edso0.ru/
pU3MBbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
MIPU3MBI
47 [Tapamrenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
MapaJuleenuIiel U ero CBOMCTBa https://m.edsoo.ru/
[Inpamua: N-yroapHas MUpaMuIa, TPAHU U bubnnorexka [JOK
48 OCHOBaHUE NMHUpaMUbl; OOKOBas U MOJHAS https://m.edsoo.ru/
MOBEPXHOCTh MUPAMU/IBL; TPaBUIIbHAS U
yceu€HHas nupaMmuaa
[IpaBriIbHBIE MHOTOI'PaHHUKHU: TOHSATHE bubnuorexa [IOK
IIPaBUJILHOI'O MHOTOI'PAaHHUKA; IIpaBUJIbHAS https://m.edso0.ru/
49 npu3Ma H NpaBuibHAs MHPaAMHIA;

MIpaBHJIbHAS TPEYTOJIbHAS MUPAMHUAIA U
MIpaBWIbHBIN TeTpa’ip; KyO
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IIpencrasnenue o MpaBUIbHBIX

bubmuorexa [JOK

50 MHOTOTpaHHUKAX: OKTa’p, N0JCKa’Ap U https://m.edsoo.ru/
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS bubmumorexa [IOK
OTHOCHUTEJIBHO TOYKH, MPAMOM, MIIOCKOCTH. https://m.edsoo.ru/
o1 DNeMEHThl CUMMETPUU B IUpaMuax,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
52 Beruncnenue 3;1eMEHTOB MHOTOTPAHHUKOB: bubnnorexa [HOK
pEOpa, MuaroHaH, yribl https://m.edsoo.ru/
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM bu6mmoreka [IOK
53 MOBEPXHOCTU MPSIMOM MPU3MBI, IIOIIAb https://m.edsoo.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOMU
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U bubnmnoreka [JOK
54 IIOBEPXHOCTHU ITPABUIILHON MUPAMUIBI, https://m.edso0.ru/
Teopema o IO OOKOBOI MOBEPXHOCTH
YCEYEHHOU MUPAMHU/IBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/
56 [Tonsarue 06 06bEMe bubmorexa LHOK
https://m.edso0.ru/
" bubnuorexa [JOK
> OGnEM mHpamib! https://m.edso0.ru/
" bubnmoreka [JOK
>8 OGnEM mHpamiAb! https://m.edso0.ru/
59 OO0BEM TUPAMHU/TBI bubnnorexa [IOK

https://m.edsoo.ru/
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bubmuorexa [JOK

00 OOLEM MipaMitb 1 https://m.edsoo.ru/
61 O06BEM IPU3MBI 1 bubmorexa [JOK
https://m.edsoo.ru/
N bu6mmoreka [IOK
62 OGbEm npusmbt 1 https://m.edsoo.ru/
N bubmuorexa [JOK
63 O6uEm npusmbt 1 https://m.edsoo.ru/
64 KonTponbhas padota no teme "O0bEMBI 1 bubnnorexa [HOK
MHOTOTpaHHUKOB" https://m.edsoo.ru/
IToBTOpenue, 0000IIEHNE CUCTEMATU3AUS bubnuoreka [IOK
65 3HaHu#. [locTpoeHue ceueHuii B 1 https://m.edsoo.ru/
MHOTI'OI'paHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS bubnuorexa [JOK
3HaHUU. BeIuKCIIEeHHE PACCTOSTHUI: MEXIY https://m.edso0.ru/
66 IBYMsI TOUKaMH, OT TOUKH JI0 MPSIMOH, OT 1
TOYKHU J0 TIIOCKOCTH, MEXTY
CKPELIMBAIOIUMHUCS MPSIMBIMH
67 HToroast KOHTpoJIbHASA paboTa 1 bubmmorexa [OK
https://m.edsoo.ru/
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU bubnmoreka [JOK
3HaHUH. BeluncieHue yrioB: Mexay https://m.edso0.ru/
68 CKPEILMBAIOINUMUCS IPSIMBIMHU, MEXKAY 1
MPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIII0B MEXY TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne n/m Tema ypoka Kontpoabnubie IIpakTuyeckue mupposkie
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypen
1 Cdepa u map: UeHTp, paanyc, TUaMeTp; 1 bubnnoreka [JOK
TJIOIIA b TTOBEPXHOCTH ChEephI https://m.edsoo.ru/
B3aumnoe pacnonoxenne chepsl u bubnuorexa [JOK
2 MJIOCKOCTH; KacaTeabHasl IMJIOCKOCTh K 1 https://m.edsoo.ru/
cdepe; muomaab chepsl
3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
Ceuenus mapa https://m.edsoo.ru/
[unmnaapryeckas MOBEPXHOCTb, bubnmnoreka [JOK
4 00pa3yromue MUJINHIPUIECKOM 1 https://m.edsoo.ru/
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOM
MMOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast bubnmnoreka [JOK
5 MOBEPXHOCTh, 00pa3yromias u OCh; 1 https://m.edsoo.ru/
TJI0MAIh OOKOBOM M MOJTHOM MOBEPXHOCTH
N300pakenne nuIuHApPa HA MITOCKOCTH. bubnmoreka [JOK
5 Pa3eépTka nnnmnapa. CeueHus HuINHApa 1 https://m.edsoo.ru/
(TTOCKOCTHIO, apalIeIbHON UITH
NEePHEHANKYISIPHON OCH LIMJIMH]IPA)
Konunyeckas moBepxHOCTh, 00pasyroliue bubnnoreka [JOK
7 KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA 1 https://m.edso0.ru/

KOHHYECKOM TMOBEPXHOCTU
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Konyc: ocHOBaHue U BepIMHa,

bubmuoreka [JOK

8 00pa3yrolas 1 0Ch; IO b OOKOBOH 1 https://m.edsoo.ru/
MOJIHOM MMOBEPXHOCTHU

9 Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA, bubnmoreka [JOK
OCHOBaHHUS U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/
N3o0pakeHre KOHyca Ha TJI0OCKOCTH. bubmuorexa [JOK
Pa3Béprka konyca. CeueHus KoHyca https://m.edsoo.ru/

10 (TJIOCKOCTHI0, MapajuIeIbHOW OCHOBAHUIO,

Y TIOCKOCTBIO, MPOXOSIIEH Yepe3
BEPILUHY)

1 KoMOuHamust Ten BparieHus u bu6mmoreka [IOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/
MHororpaHHuK, ONMCaHHBINA OKOJIO chepsl; bubnnoreka [JOK

12 cdepa, BlIMCaHHAs B MHOTOTPAHHUK UITU B https://m.edsoo.ru/
TEJIO BpallleHus

13 [Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA bubnuotexa [JOK
00BEMOB TeN https://m.edsoo0.ru/

N bubmuorexa [JOK

14 OObEM LHH/Ipa, KOHyca https://m.edso00.ru/

. bubnuorexa [JOK

15 O0BEM mrapa u miomaas chepsl htts://m.edsoo.ru/
[TogoOHBIE TENa B MPOCTPAHCTBE. bubnuorexa [JOK

16 COOTHOIICHHS MEXY TUIOIAIIMHU https://m.edsoo.ru/
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 KonTtponbnas pabora mo temam "Tena bubmuotexa [JOK
BparieHus" u "O0bembl Ten" https://m.edsoo.ru/

bu6mmoreka [JOK

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

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

19 CliokeHHUe ¥ BBIUMTAHUE BEKTOPOB
https://m.edsoo.ru/
20 YMHOXKEHUE BEKTOpa Ha YHCIIO bubmorexa LHOK
https://m.edsoo.ru/
Paznoxxenue BeKkTopa 1o Tpém bubmuorexa [JOK
21 HEKOMIUIaHapHbIM BekTopam. [IpaBuiio https://m.edsoo0.ru/
napasuiesienumne1a
Pemienue 3ana4, CBSI3aHHBIX C bu6mmoreka [IOK
22 MIPUMEHEHHEM TPaBUJI ACHCTBUH C https://m.edsoo.ru/
BEKTOpaMHU
[IpssmoyronbpHas cucTeMa KOOPAUHAT B bubnnorexa [HOK
23 npoctpancTBe. KoopauHaTsl BeKTOpa. https://m.edsoo.ru/
[Tpocreiimue 3agaun B KOOpAUHATAX
24 VYron mexay BekTopamu. CKasipHOE bubnuorexa [JOK
IIPOU3BEJICHNE BEKTOPOB https://m.edsoo.ru/
o5 Beluncnenue yrios MEX1y NPSIMbIMUA U bubnuoreka [IOK
IIJIOCKOCTSIMU https://m.edsoo.ru/
26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU bubnnorexka [JOK
pPELICHUU TEOMETPUUYECKHUX 3a7a4 https://m.edsoo.ru/
97 KonTposasnas padora no teme "Bektopsl u bubnnoreka [JOK
KOOPJIMHATHI B IPOCTpaHCTBE" https://m.edso0.ru/
[ToBTOpeHnue, 0600IIeHNE U bubnmoreka [JOK
28 cucremarusanus 3HaHuil. OCHOBHbIE https://m.edso0.ru/
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH
29 [ToBTOpenue, o6oOIIEeHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUH. OcHOBHEBIC

https://m.edsoo.ru/
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burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHnue, 0600IICHNE 1

bubmuorexa [JOK

30 cUcTeEMAaTH3aIMs 3HaHUN. 3agaun 1 https://m.edsoo.ru/
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHHE, 0600IICHUE 1 bu6mmoreka [IOK
31 cUcTeMAaTHu3alysa 3HaHUH. 3agaun 1 https://m.edsoo.ru/
TUTAHUMETPUH U METOJIbI UX PEIICHHSI
IToBTOpEHME, 0000IICHUE U bu6mmoreka [IOK
32 cucrteMmarusanusa 3HaHu. OCHOBHBIE 1 https://m.edsoo.ru/
burypsl, paxTel, TEOPEMBI Kypca
CTEpPEOMETPUH
33 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa [JOK
https://m.edsoo.ru/
34 [ToBTOpenue, 06001IeHUE U 1 bu6mmoreka [JOK
CHCTeMaTHU3allus 3HaHUN https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

['eomerpus. 10-11 kiaccsl. ba3oblit u yrimyoneHHsid ypoBHU. YueOHuk. ®I'OC, 8-¢

u3a.- M.: [Ipocsenienue, 2021

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Maremaruka: anredpa 1 Hayajga MaTEMaTHYECKOT0 aHaln3a, reomerpus. ['eomerpus :
M34 10—11-e xnaccel : 6a30BbIiA U YTITyOIEHHBIN YPOBHU : METOIMYECKHUE
pexomenaanmu kK yueOHuky JI. C. Atanacsina, B. @. byty3oBa, C. b. Kagomuesa u

1p. — Mockasa : [Ipocsemenne, 2023. — 38 ¢

['eomerpus. [Toypounsie pazpadotku. 10—11 kimaccel : yue. mocodue s
obmieoopaszoar. opranmzanuii / C. M. CaaksH, B. @. byry3oB. — M. :

[Ipocemenue, 2017.

2-¢ m31., mepepad. — 232 ¢. : un. (MI'Y — mikore).
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HMHTEPHET buotaunoreka [{OK https://m.edsoo.ru/
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