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MNOACHUTEJBHASA 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,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

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
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAJTbHOIO M HICAIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
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 MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 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
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



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 NIpeIHA3HA4YeHA MJIs
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  3amad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O TIEOMETPUU KaK YacTh MHUPOBOM

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 MOHITHSIMH O
MHOTOTpaHHHMKaX 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 MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX TOHATUH, 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  JJid = pelIeHus MIPaKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUSA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 3a CUET pEUICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OO0y4YeHHs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeluBaronmecss mnpsimbie. [lapamiensHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM;, Yrod MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuteTbHOCTB MIIOCKOCTEM: MapajuleabHbIE TIIOCKOCTH; CBOMCTBA MapajlIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOoM
MEPIEHIUKYJIAPHONW MIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEHIUKYISIPHOCTH JBYX MockocTed. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: N-yrojapHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBasi U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHass nupamMuga. OIJEMEHTbl Tpu3Mbl U nupamuisl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust Mpu3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias M OCh, IUIONIaAhr OOKOBOW M TIOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXxHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQEpBhl.
B3aumnoe pacnonoxenue cepbl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAIlICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO Tapajulesienunena v ciaeactBuss u3 He€. OO0bEM LUIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

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

Ceuenust nuMHIpa (MapaieNnbHO U NEPIIEHINKYIISPHO OCH), CEUEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILUHY), CEUCHHUS 1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemeHwe 3amad, CBSI3aHHBIX C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreifmiue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalspHOE INpPOU3BEIEHUE BEKTOPOB.



Breruncnenne yriaoB Mexay HMPsSMBIMHU M IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCHMCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cpepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, ATHUYECKOIO IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCHPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHuecKoMy oOpa3oBaHHIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH X BO3MOYHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW IeATENbHOCTH, JTaloB ¢
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie — noznasamenvmvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymHpoBaTH W  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



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

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

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOABI 10 pe3yibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIABIITH A€(PUIUTHI HMH()OPMALUH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMAIIUIO, IPEICTABIATh €€ B Pa3au4HbIX (HopMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI 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
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTat paboThl; 00001IaTE MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
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 HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWUJEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugpuumpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

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

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

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHHUUA MEXIY JBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEeHEHHEM (HOPMYIT; BEIYUCISITH COOTHOLICHHS MEXTy TUIOLIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



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

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

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

Boruucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; cepa, BMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

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

BrITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO 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 CBOMCTBAMH OHU 00JIaJaI0T.

[TpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPACKIa[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

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

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

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

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

[IpuMEHATh MOJyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



IIpoBepsieMble TPeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM

oOpa3oBaresibHOI nmporpamMmmbl o reomerpuu (10 kiaacc)

K())I HpOBepﬂeMble NpeAMETHBLIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM
nmpoBepsaeMoro 06p330BaTeJ'[LHOﬁ NnporpaMmmal CpeaHEro 06[1161"0 06Pa30BaHI/IH
pe3yJbTara
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, IPAMasi, IJIOCKOCTh
[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX IPU PELICHUN
7.2
reOMETPUYECKHUX 3a/1a4
OmnepupoBaTh NOHATHAMHU: NAPAJUIEIBHOCTD U MEPIEHIUKYIIPHOCTh
7.3
MPSIMBIX U IJIOCKOCTEN
Knaccudunupoats B3aMMHOE pacrioyiokeHue IPSIMBIX
7.4 .
U TUIOCKOCTEHN B IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: ABYTPaHHBIA YTroJl, TpaHU JBYTPAHHOTO YIJa,
75 peOpo ABYIpaHHOTO yria, TMHEWHBINH yroJl ABYIpaHHOIO yIiia, TpajaycHas
Mepa ABYTPaHHOTO yria
OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH
7.6
MHOTOT'PaHHUK, AJIEMEHTbl MHOTOTpaHHUKA, TPABWIIBHBI MHOTOTpaHHUK
Pacrio3HaBath OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (IUpaMua, MPU3MA,
[ NPSIMOYTOJILHBIN Napasiesenumnen, Kyo)
Knaccudunuponathb MHOTOTPaHHUKH, BbIOMpas OCHOBaHUs
7.8 s Kiaccuukanuy (BBITYKIIbIE U HEBBITYKIIbIE MHOTOIPaHHUKH,
MTNARUTNKRHEIC MHOTOTNAHHUKAU. MINIMBIC T HAKTTOHHKIC TTNUIMEL
OnepupoBaThb HOHSTHSIMMU: CeKyIas IJIOCKOCTB, CEUYEHHE
7.9
MHOTOT'PaHHUKOB
OOBACHATH NPUHIIMIIBI IOCTPOCHUSI CEUEHUH MHOTOI'PaHHHUKOB,
7.10
UCIIOJIb3Yys METO]] CIIEA0B
Ctpoutrb ceyeHUss MHOTOIPAHHUKOB METOJOM  CIIEJIOB, BBIMOJIHAThH
711 (BBIHOCHBI€) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BU]T
CBEpXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXKACHNE TEOMETPHUUECKHUX BEJIMYHH MO 0Opa3iam
WM alrOpUTMaM, IPUMEHSS U3BECTHbIE aHAIUTUYECKUE METO/IbI IPU
7.12 pELICHUH CTaHJAPTHBIX MaTEMATUYECKUX 3a/1a4 Ha BBIYMCIICHHUE

paCCTOHHI/Iﬁ MCXKIAY ABYMS TOUKaMH, OT TOYKH 10 HpHMOfI, OT TOYKHU

A0 IIIOCKOCTHU, MCKAY CKPCIIUBAOIINMUCS NPAMBIMHA




7.13

Pemiats 3a1aun Ha HAXOXKAEHUE TEOMETPUUECKUX BEJIMUMH 110 00pa3iam
WM aJITOPUTMaM, IPUMEHSIS U3BECTHBIC AHATTUTUYECKUE METOIbI

P PEIICHUH CTAHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIUYUCIICHUE
YTJIOB MEX]Iy CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEKTY MPSIMOI

H IINIOCKOCTBIO, MCKIY INIOCKOCTAMMU, ABYTI'PAHHBIX YIJTIOB

7.14

Brruncnsate 00bEMBI M IJIOIIAIA TTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpU3Ma,
NUpaMuia) C MpuMeHeHueM (HOpMYIT, BBIYUCIATh COOTHOIICHHUS
MEXIy  IUIOMAaAsIMHU MTOBEPXHOCTEH, o0BEMamMu MOI00HBIX

MHOT'OI'PaHHUKOB

7.15

OHCpI/IpOBaTB IIOHATUAMU: CHMMCTpHUA B IIPOCTPAHCTBC, LOCHTP, OCb H

IIIOCKOCTb CUMMCTpPUHU, ICHTP, OCh U INIOCKOCTH CUMMCTPHHA (bHprBI

7.16

W3Bnekath, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH WHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX, TPEICTABICHHYIO

Ha 4CpTCkKaxX U pPUCYHKaAX

7.17

[TpumensTh reomeTpuyeckue (HaKThl A1 PEIICHUS CTEPEOMETPUIECKUX
3a/1a4, IPeAoIaraox HECKOIbKO IaroB PEILLEHUs, €CIIU YCIOBUS
NpPUMEHEHHUS 33/1aHbl B IBHOM (opMme

7.18

[IpuMmensaAT mpocTeMIIME MNPOrPAMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUECKHUX 3a]1a4

7.19

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE

H J)XU3HHU, PACIIO3HABATD IIPOABJICHNC 3aKOHOB I'COMETPHU B HCKYCCTBC

7.20

[TpuMeHsITh MOTyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBAThH PealibHbIC
CUTYaIlUH Y IPUMECHSIThH U3yUYCHHBIC MIOHSATHS B ITPOIIECCE MTONCKA

perieHus MaTeMaTHYeCKU chopMyITHPOBAHHOM pOOIIEMBI,
MOJICTTUPOBATH PEATbHBIC CUTYAIIUU Ha SI3bIKE TCOMETPHH, UCCIICI0BATh
MIOCTPOCHHBIE MOJICTH C MCIIOIH30BAHUEM TC€OMETPHUCCKUX TTOHSITHIA

U TEOpEeM, armapara anreOpbl, penaTh MPaKTUYECKUE 3a1a4H, CBSI3aHHBIC

C HaXOXKJICHUEM I'€OMETPUUYCCKUX BEITNYUH




IIpoBepsiemble 31eMeHTHI coep:xaHus mo reomerpun (10 kiaacc)

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

7.1

OcHoBHBIE OHATHS cTepeoMeTpun. Touka, npsimMasi, INOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 006 aKCMOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

7.2

B3aumHoe pacnonioskeHue NpsiMbIX B TPOCTPAHCTBE: MIEpPEeCcEeKaIoNIuecs,
napajuielbHbIe U CKpeIrBaronecs npsmseie. [lapannenbHocTs TpsiMBIX

Y TUTOCKOCTEH B MMPOCTPAHCTBE: MapasuIeIbHbIE MPSMBIE B TPOCTPAHCTBE,
HNapajuIeIbHOCTh TPEX MPSMBIX, TAPAJIIETIBHOCTh MPSAMON U TUNIOCKOCTH. YTJIBI €
COHAIPAaBICHHBIMU CTOPOHAMH, YTOJI MEXTY MPSIMBIMHU B IIPOCTPAHCTBE.
[TapannenbHOCTh TUIOCKOCTEH: MapasjiesIbHbIe MJIOCKOCTH, CBOMCTBA
napajjieNIbHbIX MIockocTei. [Ipocreline npocTpaHCTBEHHbBIE (GUTYPHI HA
IJIOCKOCTU: TETPA3P, KyO, Mapaieienune, NOCTPOCHUE CEYEeHU N

7.3

[leprieHAUKYIAPHOCTH MPSAMOM U TUIOCKOCTH: NEPIEHANKYIISIPHBIC MTPSMBIC

B IIPOCTPAHCTBE, IPSIMBIE TAPAJUICIBHBIE U EPIEHANKYISIPHBIE K INIOCKOCTH,
MIPU3HAK [IEPIEHAUKYISIPHOCTH MIPSIMON U IIJIOCKOCTH, TEOPEMA O IIPSIMOMU
MEPIEHANKYJIIIPHOMN IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKIY NPSIMOU

Y TUIOCKOCTBIO, ABYTPaHHBIN yroJl, JTMHEWHBIN yroJl ABYTPaHHOTO yIJia.
IlepnieHIUKYSAp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH J0 TNIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 TIIOCKOCTH, MPOEKIHS GUTYPHI HA TIIOCKOCTb.
IleprieHIUKYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK NEPIEHIUKYIAPHOCTH IBYX
mockocTel. Teopema o TpEX NMepneHIUKYIIpax

7.4

[ToHsAiTHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIMTYKJIbIE MHOTOT'PAHHUKH, Pa3BEPTKA MHOTOTPaHHUKA.

[Ipusma: mn-yronpHas nOpu3Ma, I'paHU M OCHOBAHUS TPHU3MBI, MOpsMas u
HaKJIOHHass MpuU3Mbl, OOKOBas M TMOJHAs TOBEPXHOCTh  MPHU3MBI.
[Tapannenenunen, mNPAMOYTrOJbHBIA MapaJUICNIENUIIEl W €ro CBOMCTBA.
[Mupamuna: «mm-yroiapHas mupamMuaa, TpaHd U OCHOBaHUE MUPaMUIbI, OOKOBas
W TIOJIHASI TOBEPXHOCTh MHUPAMUJbI, MpaBUJIbHAS W YCEUEHHAs MHPaMHJA.
DNEeMEeHTHI TPU3MbI U TUPAMU/IBI.

[IpaBusibHBIE MHOTOTPaHHUKH: OHSITUE MPABUIBHOIO MHOTOTPAHHUKA,
MpaBUJIbHAS MPU3Ma U TIpaBUJIbHAS MUPAMUJIA, TPABUIIbHAS TPEYTOJbHAS
MUpaMuIia v IPaBWIBHBIN TeTpasap, Kyo. [IpeacraBnenue o mpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadIp, A0JeKadip U ukocadapyrue CedeHus: Ipu3Mbl

Y TIUPaMU/IBI




CummeTpusi B TIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM,
75 IJIOCKOCTU. DJEMEHTBI CHMMETPHH B MUpaMuUax, napajuiesienumneaax,
IPaBUIIbHBIX MHOTOTPAHHHUKAX
Bolunciienue 31eMeHTOB MHOTOTpaHHUKOB: péOpa, quaroHan, yrisl. [Tnomans
OOKOBOHM IMOBEPXHOCTH M MOJHOM NMOBEPXHOCTHU MPSMON NPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa O OOKOBOH MOBEPXHOCTH NpsAMOM mpusMmbl. [lmomranb
76 OOKOBOM MOBEPXHOCTH M TNOBEPXHOCTU IPABUIBHOM MHHpPaMU[bI, TEOpPEMa O
Iomaay yceu€éHHou nupamuapl. [loastue 06 o0péme. O0BEM TUpaMUIBI,
IPU3MBI
27 [TogoOubie Tenma B mnpoctpaHcTBe. COOTHOWICHHS MEXAY IUIOMIAAsIMU
' noBepxHoOCTel, 00bEMaMU TTOJIOOHBIX TET
IIpoBepsieMble TpeOOBaAHUSA K Pe3y/AbTATAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTe/IbHOM porpaMmmsl 1o reomerpuu (11 kiace)
Kon .
IpOBEpIEMOro IIpoBepsiemble Npe/IMeTHBIE Pe3yIbTaThl 0CBOEHHs! OCHOBHON
pesymsTaTa 00pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

OnepupoBaTh NOHATHSIMU: LIIMHAPUYECKAS TOBEPXHOCTh, 00pa3yoIIye

I.IPIJ'IPIHI[pH‘-IGCKOfI MOBCPXHOCTH, MNUIHMHAP, KOHHUYCCKAA TIIOBCPXHOCTD,

6.1
oOpa3zyroue KOHM4YeCKOH MOBEPXHOCTH, KOHYC, cpepruyeckas
MOBEPXHOCTh

6.2 PacnioznaBath Tena BpameHus (IMIIMHIP, KOHYC, cdepa u 1map)

6.3 OOBICHATH CIOCOOBI OTYYEHUS TEJ BpalleHUs

6.4 KnaccudunpoBaTs B3auMHOE pacnoyioxkeHne cepsl U MI0CKOCTH
OnepupoBaTh NOHATUSAMMU: IIAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA,

6.5 BBICOTA CEIMEHTA, IAPOBOM CII0M, OCHOBaHHE IIAPOBOIO €05, BHICOTA
IIApOBOTO CJI0S, IIAPOBOM CEKTOP

6.6 Boruncasate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH TeN  BpALICHHUSA,

. TE€OMETPUYECKHX TeJl C MPUMEHEHHEM (HopMy

OnepupoBaTh NOHIATHIMMU: MHOT'OTpaHHUK, BHUCAHHBIN B chepy

6.7 U OMHUCaHHBIN 0KOJIO cepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WU

TEJIO BpAIlICHUS




6.8 BBIUUCIATH COOTHOIIECHUS MEXTy TUIOIIAAIMU TIOBEPXHOCTEN
N300paxath n3ydaemble GUTYpPHI OT PYKH U C TIPUMEHEHHEM POCTHIX

6.9 .
4epPTEKHBIX HHCTPYMEHTOB

6.10 BbImonHsATs (BBIHOCHBIE) IUIOCKHE YEPTEKHM W3 PUCYHKOB TPOCTHIX

6.11 W3BnexaTp, WHTEPIPETHPOBATH M TpeoOpa3oBBIBaTh HH(OPMALUIO O

6.12 [IprMeHSATH TeOMeTpUUeCcKre (PAKTHI ISl PEMICHHST CTEPEOMETPHIECKUX

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BEIMOAHATE JEHCTBHS CIOXEHHS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHOKCHHS BEKTOpa Ha YHCIO, OOBSICHATH, KAKHMH CBOWCTBAMHU OHHU

6.15 [TpuMeHATH IpaBUIIO MapaUIeNICIHIEaa IPU CII0KESHHN BEKTOPOB

6.16 OmnepupoBaTh MOHATUSMU: IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,

5.17 Haxomuth cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOPa Ha YHCIIO, YTOJI
MEXIy BEKTOPaMH, CKaJsIpHOE TIPOU3BEICHNE, PACKIIAIbIBATh BEKTOP

6.18 3amaBaTh MJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPIMHAT

5.19 PemaTte mpocreiimie reoMeTpudeckue 3agadund Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJ1a

5.20 Pemate 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOUICHWHA U
HaXO0XKJIEHNE TEOMETPUUYECKUX BEJIMYWH 110 00pa3IiaM WK alropuTMam,

6.1 [IpumenaTs mnpocrermme nporpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPY PEIICHHH CTEPEOMETPHUICCKUX 3a1a4

6.2 [IpuBOAUTE NIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE
Y JKA3HH, PACMIO3HABATH MTPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHsATH MONyYeHHBIC 3HAHUS HA MPAKTHKE: aHAJIH3UPOBATh pPealbHBIC
CUTYaIlH ¥ MIPUMEHATh U3yYeHHBIE MMOHITHS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKH C(hOPMYITMPOBAHHON MPOOIEMBI, MOICIHPOBATh PEATbHBIC

6.23 CUTyalldd Ha S3bIKE T€OMETpPUHU, HCCIEAOBaTh IMOCTPOEHHBIE MOJEIHU C

HCHOHBSOB&HHGNIFCOMCTPHH@CKHX,HOHHTHﬁﬁH TCOpPEM, alrapara aﬂFG6pr
pemaTh MPAaKTHYCCKUC 3aJa4U, CBA3aAHHBIC C HAXO0XKACHUECM I'COMCTPHUICCKUX

BCINYNH




IIpoBepsiemble 2JIeMeHTHI coAep:kaHus no reomerpuu (11 kiaacc)

Koxa
MPOBEPAEMOro
pe3vJabLTaTa

[IpoBepsieMblii 3JIeMEHT COJAEePKAHMS

6.1

[unuHapudeckas MoBepXHOCTh, 00pa3yIOIINe MIIHHAPUIECKON
MOBEPXHOCTH, OCh MUJIUHIPUIECKON oBEepXHOCTU. L{UnuHIp: OCHOBaHUS
1 OOKOBAas MOBEPXHOCTH, 00pa3yIolas U OCh, IJIOMIAlb OOKOBOH U TTOJIHON
MMOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yoIne KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW TIMOBEpXHOCTH. KOHyC: OCHOBaHHME W BEpIIHHA,
oOpazyromias 1 OCh, IJIOMIab OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolie U BEICOTa, OCHOBAHUS 1 OOKOBAasI MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, TUaMeTp, IUIOIMIAab MOBEPXHOCTH COEPHI.
B3anMuoe pacnonoxxeHue cepsl U MIOCKOCTH, KacaTelbHAas IIIOCKOCTh K
cthepe, tomanas chepbl

6.4

N300pakeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka HuiIMHIpa U KOHYyca

6.5

KoMOuHanuu Ten BpamleHuss W MHOTOTPAaHHUKOB. MHOIOrpaHHUK,
ONUCaHHBIA OKOJIO cepsl, chepa, BIUCaHHAS B MHOT'OI'PAHHHK, WJIH TEJIO

6.6

[Tonsitne 06 o6bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00
00bEéMe MPSIMOYTOJILHOTO Mapajiiesnenuneaa u ciaeactBus u3 He€. OO0bEM
InHIpa, konyca. O0BEM 11apa u miomaab chepsl

6.7

[TomoOubIe Tena B mpocTpaHcTBE. COOTHOIICHHS] MEXIY IUTONIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEll

6.8

Ceuenust munuHApa (MapajuieibHO U TMEPHEHAUKYISPHO OCH), CEUYECHUS
KOHyca (mapajiebHOE OCHOBAaHHIO M MPOXOJAIee 4Yepe3 BepUIMHY),

6.9

BexTop Ha niockocty 1 B ipocTpadcTBe. C10KeHNE U BBIMUTAaHUE BEKTOPOB.
YMHOXKEHHME BeKTOopa Ha u4wncio. Paznoxkenue BekTopa MmO  TpEM
HEKOMIUTaHApHBIM BeKTopaM. [IpaBuno napamnenenunena. Pemenne 3anay,
CBSI3aHHBIX C IPUMEHEHUEM IIPABUIl ACHUCTBUN C BEKTOPaMHU

6.10

[IpssMoyronpHas cucremMa KOOpJAMHAT B TmpocTpaHcTBe. KoopauHaThbl
BekTopa. [Ipocreiimme 3agaum B KOOpAMHATAX. YTOJ MEXAY BEKTOPaMHU.
CkansipHoe Npou3BeJeHNE BEKTOPOB. BrluncieHue yrioB Mexay npsiMbIMU
U TI0cKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METO/I TIPU PEIICHUH
r€OMETPUUYECKHUX 3374




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEro 001Iero 00pa3oBaHus

Brnanenne mMeTomamu MOKa3aTeNbCTB, aJTOPUTMAMM PELICHUS 3a]ad; YMEHHUE
(bopMyIHpPOBATH U ONEPUPOBATH MOHATHAMU: ONPENEICHUE, aKCHOMa, TEOpEMa,
CIIEICTBHE,  CBOMCTBO,  TPHU3HAK,  JOKA3aTeIbCTBO,  PAaBHOCHIIbHBIC
(GOpMYIHPOBKH; TPUMEHATH UX; yMEHHE (QOPMYIHPOBaTH OOpaTHOE W
MPOTHUBOIOJIOKHOE YTBEPXKACHHE, NPHUBOANUTH IMPHUMEPHl U KOHTPIPUMEPHI,
WCIOJIH30BATh METOJI MAaTeMaTHUECKOW WHAYKIMH; MPOBOAUTE JIOKa3aTeIbHbIC
paccyXIeHHus IpU PEHICHHH 3ajad, OICHUBATh JIOTUYECKYIO IMPaBUIBHOCTD
paccyXJIeHHIi; YMEHHE OTIEPUPOBATH MOHATUSMHU: MHOXKECTBO, IIOJIMHOKECTBO,
omepalMyM  HaJ  MHOXXECTBAMH; yMEHHE  HCIIOJIb30BATh  TEOPETHUKO-
MHOYKECTBEHHBIN anmapaT JJ1sl OMCaHHs pEaTbHBIX IPOIIECCOB U SIBICHUH U TIPU
pelIeHnu 3a1ad, B TOM 4YHCJIE€ W3 JAPYIMX YYEOHBIX IPEIMETOB; YMEHHE
ONEpPHPOBATH TMOHATUSAMH: Tpad, CBsI3HBIA Trpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONHCHIBaTh I'padbl pa3IMUHBIMU CIIOCOOAMU;

HCII0JIb30BaTh Ipadbl PU pELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMH: HATYpaJIbHOE YKCIIO, LIEJ10€ YUCII0, CTEIIEHb
C 1ILEJbIM TIOKa3aTelieM, KOPEHb HATypalbHOW CTENEHH, CTENEHb C
palMoHaJIbHBIM TIOKAa3aTeJIEM, CTENEHb C JEHCTBUTENIbHBIM IOKa3aTeseM,
norapudm 4ucia, CHHyC, KOCHHYC U TAaHT'€HC IPOM3BOJILHOIO YUCIIA, OCTATOK O
MOJYJI0, palMOHAIBHOE YHCJIO, MPPALUOHAIBHOE 4YHCIO, MHOXECTBA
HaTypaJIbHbIX, LEJbIX, pallMOHAIbHbBIX, JEHCTBUTENIbHBIX YHCEN, YyMEHHE
UCIOJb30BAaTh NPU3HAKU JETUMOCTH, HAUMEHBUIMH OOIMHA JenuTens |
HauMeHblllee oO1iee KpaTHOe, ajropuT™M EBKiauaa mnpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMM CHUCTEMaMH CUHUCIIEHHS; YMEHHUE
BBINIOJIHATh BBIYMCIIEHHE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNEeHSIMH W  JiorapudmMamu, mnpeoOpa3oBaHUsl  JIPOOHO-PAIIMOHAIBHBIX
BBIpOKEHUI; yMEHHME ONEepUpoBaThb TMOHATUSAMHU: IOCIEIOBATEIbHOCTD,
apupMeTHyecKas Tporpeccusi, TeOMEeTpHuYecKash Iporpeccus, OECKOHEYHO

yObIBaro1as reoMeTpuyuecKast IIPOTPECCHUS; yMeHue 3aJ1aBaTh




MOCTIeIOBATEIbHOCTH, B TOM YHCJIE€ C IOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;
YMEHHUE OIEepPUPOBaTh MOHATUSAMH: KOMIUJIEKCHOE YHCIO, CONPSKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOJLYJIb M @pTYMEHT KOMILIEKCHOTO YHUClia, (hopMa 3arnucu
KOMIUIEKCHBIX ~ uucen  (reomeTpuyeckas, TPUTOHOMETpUYECKast U
anreOpandeckas); yMeTh IPOU3BOJIUTH aApUPMETHUYCCKHE JCUCTBHUS C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOANUTH IPUMEPBI UCIIOIb30BAHNS KOMIUIEKCHBIX
YKCeJl; ONIEPUPOBATh MOHATUAMU: MaTpHLa 2X2 1 3%3, onpeAeauTellb MaTPULIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OIIPEACTIUTEIA

YMeHue onepupoBaTh INOHATHAMM: PalMOHAIBHBIC, HPPALUOHAIIBHBIC,
MoKa3aTeJIbHble, CTEMEHHBbIe, JIorapu(@MUYECKUe, TPUTOHOMETPHUCCKUE
YPAaBHEHHUs M HEPAaBEHCTBA, UX CUCTEMBI; YMEHHUE OIEPUPOBATh IOHATHUIMH:
TOXIECTBO, TOXKJIECTBEHHOE TMpeoOpa3oBaHHe, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTb YPABHEHUH, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTb ypaBHEHMS, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO
pa3sIMYHBIX NPUEMOB; pelIaTh YpPAaBHEHUs, HEPABEHCTBA M CUCTEMBI C
IapaMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS
MaTeMaTUYeCKUX 3ajJlad U 3a/a4 U3 pa3iIMuyHbIX 0o0JacTel HayKu M peanbHOM

KHU3HU

YMeHue omnepupoBaTh  MOHATUSAMU:  (YHKUUS, UYETHOCTh  (PYHKIUH,
MEePUOJUYHOCTh  (PYHKIIMHM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
byHKIIMH, SKCTpeMyM (YHKIHMHM, HauOOJbIIEe W HAWMEHbIEE 3HAUYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEempepbhiBHas (YHKIMs, aCUMOTOTHI rpaduka
GbyHKIMHM, TepBas W BTOpas NPOW3BOAHAS (YHKIIMUA, TEOMETPUUYECKHN U
(bu3nuecKuil CMBICT MPOU3BOAHOM, MEPBOOOpa3Has, ONMpeIeIEHHbIN HHTETPa;
YMEHHE HaxOJUTh AaCHUMNOTOTHl Tpaduka GQYHKIUH; YMEHHE BBIUYUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU (PYHKIIMIA,
HaxOJUTh ypaBHEHHE KacaTellbHOW K Tpaduky (YyHKIHUH, YMEHUE HAXOAUTh
MIPOU3BOJIHBIE IEMEHTAPHBIX (PYHKIIHI; YMEHUE HCTIOIb30BaTh MPOU3BOAHYIO
JUTSL ICCIIeIOBaHUsI (PYHKITUNA, HAXOIUTh HauOOJIbIIINE Y HAUMEHbIIINE 3HAUCHUS
GbyHKIUH; CTpouTh TpadUKUu MHOTOWICHOB C WCIHOJIB30BaHHMEM ammnapara
MaTeMaTUYeCKOT0 aHaju3a; MPUMEHSTh MPOU3BOAHYIO IS HAXOXKICHHS
HaWJTy4lIero peueHus B MIPUKIIAIHbBIX, B TOM YUCIE COLIMAIIbHO-3KOHOMUYECKUX
n (u3myeckux 3amadax; HaXOIAUTh TUIOMIAAN W OO0BEMBI (PUTY C TOMOIIBIO
WHTETpalia; TMPUBOJUTH MPUMEPHl MAaTEMATUYECKOTO0 MOJEIUPOBAHUS C

MOMOUIbI0 AU depeHlInaTbHbIX YPaBHEHUN




YMeHue omnepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKIHMU, oOpaTHas (QyHKIHA,
KomMno3uuus (QyHKUMM, JuHeWHas (yHKUMSA, KBaApaThdHas (QyHKLuS,
panmoHanbHast GyHKIHUS, CTeTIeHHas (QYHKIHS, TPUTOHOMETPHUYECKUE (DYHKIINH,
o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIIMH, IOKA3aTeNIbHAs U JJorapupMuuecKast
GyHKIMK; YMEHHE CTPOMTh TpapuKH HU3YUYEHHBIX (YHKIHNA, BBITOIHATH
npeoOpa3oBaHus rpadukoB (GYHKUUH, UCHOIB30BATh T'PaQUKH Ul U3YyUCHMS
MPOIECCOB M 3aBUCHMOCTEH, NpU pEHICHUH 3aJad M3 JAPYTUX Y4eOHBIX
IIPEIMETOB U 3a/1a4 U3 peabHON JKU3HU; BbIpaXkaTh (popMysaMH 3aBUCUMOCTH
MEXIy BEIMYMHAMHU; HCIOIb30BATh CBOWCTBA M Tpadukud (GYHKUHAN A7
pelleHys] ypaBHEHUH, HEpaBeHCTB M 3a/ad C IapaMmeTpaMiy; M300paxkaTh Ha
KOOPJAMHATHON IUNIOCKOCTH MHOKECTBA PELICHUN YPABHEHUW, HEPABEHCTB U UX

CHUCTEM

YMeHnue peniatb TEKCTOBbBIE 33]]a4l PA3HbIX TUIIOB (B TOM YHCIIE HA MIPOLEHTHI,
JIOJIA Y YacTH, Ha JBWIXKEHHUE, paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJOTH,
3ala4i U3 O0JIaCTH YHOpaBlIeHUS JUYHBIMH M CeMEHHBIMU (PUHAHCAMU);
COCTaBJISITh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA M MX CHUCTEMBI 10 YCIOBHUIO
3a/la4yM, MCCIEN0BaTh MOJIYYCHHOE PEIICHUE U OIICHUBATh MPaBIOMOJ00HOCTh
pe3yabTaTOB; YMEHHE MOJECIUPOBATh pEAIbHBIE CUTyallMd Ha SA3bIKE
MaTEeMaTHKH; COCTABIIATh BBIPAXKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBbI
[0 YCJIOBUIO 33Ja4l, MCCIIEIO0BATh MOCTPOECHHBIE MOJEIU C HCIOJb30BAHUEM

anmapara anre0pbl, HHTEpIPETUPOBATh MOJYYECHHBIH Pe3ynbTaT

YMeHue omepupoBaTh MOHATHIAMH: CpeqHee apudMeThdeckoe, MeauaHa,
HauOoJiblllee ¥ HAaWMEHbIIIEe 3HAYEHUs, pa3Max, JUCIIEPCUs, CTaHIAPTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe W3BIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIUI0, TPEACTABICHHYI0O B TaONMWIlax, Ha auarpammax, rpadukax,
OTPaXKaKoIlyl0 CBOMCTBA pEalbHBIX NPOLECCOB W SBIEHUN; MPEACTABISATH
MH(pOPMAIIHUIO ¢ TTOMOIIBI0 TAOJIUII U TMarpaMM; UCCIIEOBATh CTATUCTHYECKUE
JaHHBIE, B TOM YHCIIEe ¢ TPUMEHEHUEM TpadUIeCcKiX METOJOB U SIEKTPOHHBIX
CPEICTB; TpaHUuecKH HCCIIEOBaTh COBMECTHbBIE HAOJIIOEHUS C MOMOIIbIO

AuarpaMm pacCCuBaHusd U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh MOHATHAMH: CIy4ailHBIN OIBIT U ciydyaifHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHUCIATH BEPOSATHOCTh C
HCIOJIb30BaHNEM TpaUUYeCKUX METOJOB; NMPUMEHSITh (POPMYIbl CIOXKEHUS U
YMHOXXEHUSI BEpPOSITHOCTEH, (OpMyNITy TOJHOH BEpPOSITHOCTH, (HOPMYIY
bepnynnu, xomOuHaTopHble (akThl U (OPMYNBI; OIEHUBATH BEPOSTHOCTU

PCAJIBbHBIX CO6LITHI>1; YMCHHUC ONCPpUPOBATH MOHATHAMU: cnyqaﬁHaﬂ BCJINYHHA,




pacripesielieHue BEpOATHOCTEH, MaTeMaTHYeCKOe OKUAAHUE, IHUCIEpPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIyYallHOW BEJMYMHBI, QYHKIMH PAacHpeAeIeHUs 1
IUIOTHOCTH PaBHOMEPHOI'0, MOKA3aTEIbHOIO M HOPMAJIbHOIO PACIPE/EIICHUIH;
YMEHHE HCIIOJB30BaTh CBOMCTBA HM3YYEHHBIX PACHPEACICHUH Ul PEIICHUS
3aJa4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YHCEN, METO/IbI BHIOOPOUHBIX
UCCIICOBAaHM; YMEHHUE NPHBOAWUTH HPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YyHucel B NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHE OINEPUPOBATH
MNOHATHAMHU:  COYETaHWE, T[EPECTaHOBKA, YHCIO  COYCTAHHWH,  YHCIIO
NepecTaHoBOK; OMHOM Hpl0TOHA; yMEHHE IPUMEHATH KOMOMHATOPHBIE (DAaKTHI U
pacCcyXIeHus Ui pELIeHUs 3a/1ad; OLEHHBATh BEPOSATHOCTH pPEaTbHBIX
COOBITHI{; COCTAaBIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH

HOJ'Iy‘ICHHBIﬁ pe3yibTar

YMeHue onepupoBarh MOHATUAMU: TOYKA, IIPsiMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYAHA YIJIA, INIOCKUNA YIroJl, ABYTPAHHBIN YTOJ1, TPEXIPAHHBIN
yroJl, CKpEeIMBAIOIIMECS MNpPsMBIE, MAPAJICIBHOCT U IEPIEHIUKYIIPHOCTD
IpSIMBIX U IUIOCKOCTEM, Yrojl MEXIy IpPSAMBIMH, YIOJd MEXAYy NpAMOU M
IJIOCKOCTBIO, YTOJI MEXy IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH IO IUIOCKOCTH,
paccTosiHue MEXKIy NPSAMBIMH, PACCTOSHHME MEXAY IUIOCKOCTAMM; YMEHHUE
UCIOJb30BAaTh IPU PpEIIEHUH 3aJad H3Y4eHHble (AKTBI U  TEOPEMBI
IUIAaHUMETPUH; YMEHUE OLEHUBATh Pa3Mepbl OOBEKTOB OKPY)KAIOIIEIO MHpA;
CTPOUTH MATEMaTUYECKUE MOJEIHU C IOMOILBI I€OMETPUYECKHUX MOHATHU U

BCJIMYMH, pCIIAaTh CBA3AaHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

10

YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMIAAL (QUIYpBl, 00BEM (UTYPHI,
MHOTOI'PaHHHK, MPaBUJIbHBI MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHHKaA, KYO,
napajulefienunesa, Mnpu3Ma, NupaMuja, ¢urypa ¥ IHOBEPXHOCTh BpaIlICHHUS,
LWINHAP, KOHYC, mmap, cdepa, miom@anb cdepsl, IIOMEAAb HOBEPXHOCTH
MUpaMHbl, TpPU3MBIL, KOHycCa, LWIMHIpa, OO0OBEM Kyba, HpPSIMOYTOJBHOIO
napajuleJienunena, NupamMuabl, NpU3Mbl, WIMHIPA, KOHYyCa, 1Iapa, pa3BEpTKa
MOBEPXHOCTH, CEUEHUs KOHyca M UMIUHApA, T[apajljiesibHble OCH WU
OCHOBAHHIO, CEYEHHME Ilapa, IUIOCKOCTh, Kacaromiascs cdepbl, LUIMHIPA,
KOHyCa; yMEHHE CTPOMTh CEYeHHWEe MHOIOIpaHHHKa,  H300paxarhb
MHOTOT'PaHHHUKH, (PUTYPHI ¥ IOBEPXHOCTH BPAILIEHUS, UX CEYCHUS, B TOM YHCIIE
C TIOMOIIBIO DJEKTPOHHBIX CPEICTB; YMEHHE MPHUMEHSTh CBOMCTBA
reOMETPUUECKUX (UTYp, CAMOCTOSTENbHO (OPMYIMPOBATH OIpPEIEICHUS
u3ydaeMbIx (GUryp, BBIIBUraThb THUIOTE3bl O CBOMCTBAX M TMpPU3HAKaX

reoMeTpruecKkux (Guryp, OOOCHOBBIBATH MJIM OINPOBEPraTh UX; yMEHHE
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12

MPOBOJUTH KIAacCU(UKALUIO (UTYp MO Pa3lIUYHBIM IpHU3HAKAM, BBITOIHSATH

HCO6XOI[I/IMBIC JOIOJIHUTCIIBHBIC ITIOCTPOCHUA

yMeHI/Ie OIICPUPOBATDH ITOHATHUAMMU: JIBHUXCHHUC B HpOCTpaHCTBe, HapaJ'IJ'ICJ'IBHBIfI
HepeHoc, CI/IMMeTpI/IH Ha IIJIOCKOCTHU nu B HpOCTpaHCTBe, HOBOpOT,
npeoOpazoBanue 1Moa00us, 0100HBIe (DUTYPHI; YMEHHE Paclio3HaBaTh PaBHbBIE
U 1ono0HBIe (UTYpPHI, B TOM YHCJIE€ B NPUPOJE, UCKYCCTBE, APXUTEKTYpE;
HCITIOJIB30BaTh FCOMeTpI/I‘ICCKI/Ie OTHOIICHUA Ipu peH_IeHI/II/I 3aga4, HaXOoAUTb
TeOMETPUYECKUE BEIMYMHBI (IUIMHA, YroJ, IUIONMAab, 00bEM) NpU peIIeHUN
3a/1ad U3 JPYruxX YYeOHBIX NPEIMETOB W W3 pealbHOM JKU3HHU; yMEHHUE
BBIYHCTISITE TEOMETPUUECKHE BEIWYMHBI (IJIMHA, YTroJ, IUIOMAab, OOBEM,
I1omaab HOBerHOCTI/I), I/ICHOJIB?»y}I I/13yLIeHHBIe (I)OpMYJIBI 1 MCTOJbI, B TOM
qUCJIC: TI0IIadb HOBerHOCTI/I HI/IpaMI/II[LI, HpI/IBMI)I, KOHyca, III/IJII/IHI[pa, Iiomaiab
C(bepbl; 06LéM Ky6a, Hp}IMOYFOJ'IBHOFO napaJuICjaCnumIicaa, rmupaMmuabl, IIPpU3MEbI,
HI/IJII/IHIIpa, KOHyca, mapa; yMeHI/Ie HaXO0OAUTh OTHOIIICHHUC OG’béMOB HOI[O6HI)IX
Guryp

yMeHI/Ie OIICPHUPOBATL ITOHATUAMMU: HpHMOYFOHBHaH CUCTCMa KOOPAHWHAT,
BeKTOp, KOOleI/IHaTBI TOYKH, KOOpI[I/IHaTI)I BCKTOpa, C}IMMa BCKTOpOB,
IIPOU3BCACHUC BCKTOpPA HAa YUCJIO, PA3JIOKCHHUEC BCKTOpA 110 6a31/Icy, CKaJIPHOC
HpOI/ISBeIleHI/Ie, BGKTOpHOG HpOI/ISBeILGHI/Ie, yFOJI Me>1<)1y BeKTOpaMI/I; yMCHI/Ie
HCIIOJIb30BaATh BeKTopHBIfI nu KOOpI[HHaTHLIﬁ METO/ JJIA peH_IeHI/ISI

reOMEeTPUUECKUX 3aja4 U 334 APYTruX y4eOHbIX IPEIMETOB
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VYMmenue BI)I6I/IpaTI> HO)IXOI[?IHII/Ifl MCTOJ JIA PCIICHUA 3aJadd; IMOHWMAaHHC
3HAYMMOCTHU MAaTEMATUKH B U3YUCHUHN NIPUPOAHBIX U 06H_ICCTBCHHLIX IIpoOLECCOB
n ﬂBHeHHfI; YMCHHUE PACIIO3HABAaTh IMPOSABICHUC 3aKOHOB MATCMATUKU B
HCKYCCTBC, YMCHHUC [IIPUBOJAUTH MNPUMEPbBI MATEMATUYCCKUX OTKpLITI/Iﬁ

POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon

1 UYucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEbIX YUCell

19 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpodH

13 Apudmerndeckuii KOpeHb HaTypaldbHOW cTerneHu. JelcTBuS ¢ apuPpMETHICCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

w Crenenb c¢ 1enpiM nokazatesieM. CTeneHb ¢ pallMOHAIbHBIM T0Ka3zareaeM. CBolicTBa
' CTETIeHU

15 CuHyc, KOCHHYC ¥ TAaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI

JleiicTButenbpHbIe YKcia. ApudMeTndecKue onepamnu ¢ A1eHCTBUTEIbHBIMU YHCTaAMH.
1.7 [TpuGnmxEHHBIC BEIYMCIICHUS, IPABIJIAa OKPYTJICHUS, IPUKHIKA U OLIEHKA pe3yJbTaTa
BBIYHMCIICHU

1.8 ITpeoOpa3oBaHue BoIpaXKeHUH

1.9 KommiekcHbie unucna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEeHHs

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonanbHble HepaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI

3 OyHKIUH U TpapuKH
31 Oynkius, crnocodbl 3amanus QyHkuuu. [paduk ¢ynkuumu. B3aumao oOpaTHBIE
' dbynkuun. YerHbie 1 HeuéTHBIC QyHKIMU. [lepruoanyeckue GyHKIMu
OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWi ¢ynkuumu. Hymm ¢yHkumn.
32 [IpomexxyTkn  3HaKOmocTosiHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' Makcumymbl U MHHUMYMBI (yHKIuH. HaunOonbinee M HauMeHblee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
33 CrenenHas (yHKIHA C HATYpaJIbHBIM U LIEJIBIM MOKa3atesneM. E€ cBoiicTBa u rpaduxk.
' CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIINU, KX CBOHCTBA U TpaduKH
36 Touku pazpsiBa. AcumnToThl rpadgukoB GpyHKIHi. CBOKCTBA GYHKIIHIA, HEIPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmernuaeckas u reomeTpruuecKkas mporpeccuu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHre TPOM3BOMHONW K WCCIEAOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. HaxoxkJeHre HauOONbIIero U HaUMEHbLIEro 3HaueHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHo3ecTBO, oniepanuy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE




7.3

MHororpanHuku

7.4

Tena u IMMOBCPXHOCTHU BpaAllICHUA

7.5

Koopaunats! 1 BEKTOPBI

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpoJbHbIe
n/n NMPOrpamMMbI Bcero
padoTsI
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
3 [TepnieHIUKYISIPHOCTD MPSIMBIX U 12
IJIOCKOCTEM
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUEHUS, PACCTOSHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I1O0 68 5
I[MTPOT'PAMME
11 KN1ACC
Kosaun4yecTBo 4yacos
HanmeHoBaHMe pa3jeioB U TeM
Ne i/m KonTtpoJsbHsbie
NMPOrpaMMel Bcero
padoTbI
Tena Bpaienus 12
O0BEMBI TEN 5
BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE 10
4 [ToBTOpenue, 060061IeHNE, 7 1
CUCTeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 34 3

[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Nen/m  Tema ypoka KosmnuecTBo yacos
Bcero  KonTpoJbHbIe padoThl

OcHOBHBIE IOHATHSA CTEPEOMETPUU: TOUYKA, IIPAMas, IIIOCKOCTh, MPOCcTpaHCcTBO. [IpaBuna

1 M300paXeHHs Ha PUCYHKAX: N300pakeHUs IJI0CKOCTEH, MapalieIbHbIX MPSIMBIX 1
(OTpe3KoB), cepeAHBI OTpE3Ka

2 [TonsiTust: mepecexaroirecs MmI0CKOCTH, MepeceKaonuecs npsaMas U IIOCKOCTb

3 [TonsTHs: nepecexkaroluecs MIOCKOCTH, IEPECEKAIOIINECS TIPsIMast U MIIOCKOCTh

4 3HaKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHe MHOTOTPAaHHUKOB HAa PUCYHKaX, Ha 1
MPOEKIIMOHHBIX YepTekax

5 HauanbHble cBefieHns 0 KyOe U mupamMuje, ux pa3BEPTKU U Mojaenn. CeueHus 1
MHOTOTPaHHHKOB

6 HauanbHble cBeieHus 0 Ky0Oe U nupaMuie, ux pa3BePTKU U Mojenu. CeueHus 1
MHOTOTPaHHHKOB

7 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX

3 [TonsiTHE 006 aKCMOMAaTUYECKOM ITOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUHN U 1
CIICZICTBUS U3 HUX

9 [Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U 1
CJICZICTBHUS U3 HUX

10 [TonaTue 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX

11 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEpeceKaronecs, napauieabHble U 1
CKPEIIMBAIOIINECS TPSIMbIE

12 [apannenbHOCTh IPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapasuieIbHbIE MPSIMBIC B 1

MPOCTPAHCTBE; MapAJUIETLHOCTD TPEX MPAMBIX




[TapamienbHOCTE IPAMBIX U IJIOCKOCTEN B IIpocTpaHCTBe: IlapamienbHOCTh IPSMOi U

13 1
IUIOCKOCTH

14 VYIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yroa Mexay IpsMbIMH B IPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTh IIOCKOCTEN: NapaiesIbHble IIOCKOCTH 1

18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1

19 [Tpocreiimue npocTpaHCTBEHHBIE PUTYPBI HA IUIOCKOCTU: TETPA3p, KYO, 1
napaseenumne;|

20 [Moctpoenue ceuennit

21 [TocTpoenue ceueHuit

29 KonTponpHas padora o Teme "IIpsiMble U TIIOCKOCTH B TTpocTpancTBe. [lapaienbHOCTh 1
IPSIMBIX U IIJIOCKOCTEN"

23 AHanu3 KOHTPOJIbHOM paboTh! . [leprneHuKyIapHOCTh NPSIMON U TJIOCKOCTH: 1
NEepIEHINKYIISPHBIE MIPSIMBIE B TPOCTPAHCTBE

24 [TpsMble napanienbHble U MePHeHIUKYISIPHbIE K TUIOCKOCTH 1

25 [psimbie mapasenbHbIe U TEPIEHIUKYISPHBIE K MIIOCKOCTH 1

26 [Tpu3Hak neprneHAuKYIIpHOCTH MPSIMOM U IIIOCKOCTH 1

27 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U IITIOCKOCTH 1

28 Teopema o psAMON NEPIEHANKYISAPHON INIOCKOCTH 1

29 Teopema o TpsIMOIA IEPTICHANKYIIIPHOH IJIOCKOCTH 1

30 Teopema o0 TIPSIMO¥ TIEPIICHANKYIAPHON TUIOCKOCTH 1

31 [leprienAMKYNIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
pSMOM 10 TIOCKOCTH

39 [lepnieHiuKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 1

MPSMOM 10 TIIIOCKOCTH




[lepnieHiMKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT

33 . 1
OpSMOM 10 IJIIOCKOCTH

34 [eprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT 1
IIPSIMOM 10 IIJIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YTOJI MEKIY IPSAMON U INIOCKOCTBIO 1

36 JIByrpaHHbIi yroJj, TUHEHHBIN yroj ABYIPaHHOIO yria 1

37 JIByrpaHHbIN yroj, TUHEHHBIA yroJl ABYTPaHHOTO yriia 1

38 [eprieHANKYIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIICHANKYISIPHOCTH JABYX IIOCKOCTEH 1

39 [TepnieHAUKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHANKYISAPHOCTH ABYX MIOCKOCTEN 1

40 [eprieHANKYIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIICHANKYISIPHOCTH JABYX IIOCKOCTEN 1

41 Teopema o Tpéx meprneHANKYIIpax 1

42 Teopema o TpEX mepreHANKYIIpax 1

43 Teopema o TpEX MepHEHAUKYIAPAX 1

m KonrtpomnbHas padora no remam "IlepneHAnKyIIpHOCTb NPSAMBIX U MIIOCKOCTEH" 1 "YTIIbI 1
MEXY NPSMBIMH U MIJIOCKOCTAMU"

45 AHam3 KOHTPOJIBLHOHM paboTs! . [IoHATHE MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI 1
MHOTOTPAaHHHKA, BHIITYKJIBIE U HEBBITYKIIbIE MHOTOTPAaHHHUKH; pa3BEPTKA MHOTOTPaHHUKA

46 [Tpusma: N-yroapHast mpu3Ma; paHd U OCHOBaHMS MPU3MBI; NIpsiMast U HAKJIOHHAs 1
pU3Mbl; OOKOBasi M TOJIHAS IOBEPXHOCTH MPU3MBbI

47 [Mapannenenunen, NpsSMOYToJbHBINA MapaJlieNenuIe]] U ero CBOHCTBa 1

48 [Mupamuaa: N-yroiapHas MMpaMUa, TPAaHH U OCHOBAHUE MMAPAMHUIBI; OOKOBAsI U TIOTHAS 1
MIOBEPXHOCTh NTMPAMHU/IBI; TPABUIbHAS U YCCUEHHAS TUPaMUIa
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHATHE MTPABUIBHOIO MHOTOTPAHHUKA; IPAaBUIIbHAS

49 NpU3Ma U paBUIIbHAs MMpaMUa; MpaBUIIbHAs TPEYroJibHas MUpaMU/ia U IPaBUIIbHBIH 1
TETpadp; Kyo

50 [IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTA3P, TOJEKAdIP U UKOCAIP. 1




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOUKH, IPSMOM, INIOCKOCTH.

>1 OJeMeHThl CUMMETPUHN B MMpaMKJiax, Mapajuielenuneaax, IpaBuibHbIX MHOTOIPaHHUKAX 1

52 Brruncrenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHau, yribl 1

53 [Tnomans 60KOBOM MOBEPXHOCTHU M MOJIHONW NOBEPXHOCTH MPSIMOM MPU3MBI, IIIOLIA/b 1
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM MPU3MBbI

54 [Tnomans OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON MUPaMHIbI, TEOpPEMaA O 1
TIOIAAn OOKOBOM MOBEPXHOCTH YCEUEHHOW MHUPAMHUIBI

55 KoHTtposnbHas padora o Teme "MHororpaHHUKH" 1

56 AHanm3 KOHTPOJILHOHM paboTs! . [TlorsTre 00 00BEMe 1

57 O0BEM TUpamMu bl 1

58 O0BEM TUpaMu bl 1

59 O0BEM upamMu b1 1

60 O0BEM TUpaMuIbI 1

61 O06BEM IpU3MBI 1

62 O06BEM npu3MBbI 1

63 O0BEM pU3MBI 1

64 KonrtponsHas padora no reme "O6bEMBI MHOTOI'PaHHUKOB" 1

65 AHanu3 KOHTPOJIbHOM paboTsl . [ToBTOpEeHHe, 000011IeHNe cucTeMaTU3alks 3HAaHUH. 1
ITocTpoeHne ceyeHnii B MHOTOTPAHHUKE
[ToBTOpenue, 0000IIEHNE cUCTEMAaTH3alUs 3HAaHUN. Bbruncienne pacCcTosHUM: MexXIy

66 JBYMSI TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT TOYKH JI0 TIIOCKOCTH, MEXITY 1
CKPEIMBAOIIIUMUCS MTPSMBIMH

67 Wrorosast KoHTpOJbHAS paboTa 1
AHanu3 KOHTPOJIbHOI paboTs . [ToBTOpeHue, 0000111eHNe cucTeMaTU3alys 3HAaHUH.

68 Brranciienue yrioB: MeXTy CKPEITUBAIOIIAMUCS TPSMBIMHU, MEXKTY MIPSIMOH H 1
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB MEXAY MIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanyecTBO 4acoB

Nenn/m | Tema ypoka KonTpoJbHbIe
Bceero
padoTsbI

1 Cdepa u map: ueHTp, paauyc, 1MaMeTp; IIoa b IOBEPXHOCTH chepbl 1

5 Bsaumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTelabHasl INIOCKOCTh K cepe; MIomaisb 1
chepsl

3 N3o6paxenue chepsr, mapa Ha mrockoctr. CeueHus mapa 1

4 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroliye MUIHHIPHYECKON TOBEPXHOCTH, OCh 1
UWIMHIPHUYECKON TTOBEPXHOCTH

5 [unwaap: ocHOBaHUS B OOKOBas IOBEPXHOCTH, 00pa3yroIas U 0Ch; IJIOMAb OOKOBOW 1 1
MIOJIHOM MOBEPXHOCTH

5 N3o0paxkenue muimHapa Ha TIockocTu. Pa3BépTra nununapa. CedueHus MUIUHIpa 1
(TUIOCKOCTBI0, MapaUIeIbHON WITH TIEPIICHIUKYISIPHON OCH ITUITMHAPA)

7 Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILIMHA 1
KOHUYECKOH MOBEPXHOCTH

8 Konyc: ocHOBaHME U BepIInHA, 00pa3yIomias U 0Ch; TUIOIIA (b OOKOBOH H MTOJIHOM ITOBEPXHOCTH

9 Y ced€HHBIN KOHYC: 00pa3yrolue 1 BHICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTH

10 N300paxenune koHyca Ha MI0cKocTH. Pa3BépTka konyca. CeueHust KoHyca (IUIOCKOCTHIO, 1
napajuiebHON OCHOBAHHIO, U TIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 BEpIIUHY)

11 KomOunanmst Ten BparieHus: ¥ MHOTOTPaHHUKOB 1

12 MHororpaHHHK, OTUCaHHBIN 0KOJI0 chepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK WU B TEIIO 1
BpaIlICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA O0OBEMOB TEI

14 O0BEM UIHHIIpa, KOHYCa

15 O06bEM mapa u wiomaask chepsl




[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu

16 1
MOIOOHBIX Te

17 KonrponsHas pabora no temam "Tena Bpamenus” u "O6bembl Ten" 1

18 AHanM3 KOHTPOJIbHOM paboThl . BEKTOp Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 PasnoxxeHue BekTopa 1o TpéM HEKOMILIaHApHbBIM BekTopaM. [IpaBuio napamienenuneaa 1

22 Pemienue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM NPaBHJI IEHCTBHM ¢ BEKTOpaMu 1

23 [IpssMoyronbHas cucteMa KOOpAUHAT B pocTpancTBe. Koopaunatel Bexkropa. [Ipocreiimme 1
3aJla4M B KOOpJIMHATaX

24 VYron mexay BekTopamu. CKasipHOE ITPOU3BECHNE BEKTOPOB 1

25 Brrauciienue yrioB MeXy IPSIMBIMH U TUIOCKOCTSIMH 1

26 KoopauHaTHO-BEKTOPHBIN METO/I ITPU PEIICHUN T€OMETPUUYECKUX 3a/1a4 1

27 KonTtponbHast pabota o Teme "BeKTopbl 1 KOOpAUHATHI B IPOCTPaHCTBE" 1

28 AHanu3 KOHTPOJIbHOM paboThl . [loBTOpEeHue, 00001IeHNe U crucTeMaTH3alusl 3HaHUM. 1
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IUIAaHUMETPUHU

29 IToBTOpenue, 00o0IeHNE U cucTeMaTH3alys 3HaHui. OCHOBHBIE (DUTYPBI, (HAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUU

30 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alusl 3HaHUH. 3a7aun IUIAHUMETPUU U METOJIbI UX 1
peleHus

31 [ToBTOpeHue, 060061IeHNE U cUcTeMaTH3alus 3HaHU|. 3ajaui TUIAaHUMETPUH U METOJIbI UX 1
pelieHus

39 IToBTOpenue, 0000IIeHNE U cucTeMaTH3alys 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI 1
Kypca CTEpEOMETPUH

33 WroroBas koHTpoJsibHas paboTa

34 AHanu3 KOHTPOJIbHOH paboTsl . [ToBTOpeHMEe, 00001IeHNE U CUCTEMaTH3aIus 3HAHU T

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka. ['eometpus, 10 kiacc/ Mep3nsik A.I'., Homuposckuii [1.A.,
[Tonouckwuit B.b., SIxup M.C.; nox penaknueit [lomonsckoro B.E., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narensckuit nentp « BEHTAHA-
['PA®D»; Axunonepnoe ob6mectBo «M3natensctBo «IIpocBenienuey

» Maremaruka. ['eomerpus, 11 xkmace/ Mep3msik A.I'., Homuposckuii I.A.,
[Tonouckwuit B.b., SIxup M.C.; nox penaknaueit [lomonsckoro B.E., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuit nentp « BEHTAHA -
['PA®Dy; AktinonepHoe obmectBo «M3marenscTBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Maremaruka. ['eomerpus, 10 kinace/ Mepsmsik A.I'., Homuposckuit I.A.,
[Tonouckwuit B.b., SAxup M.C.; nox penakuueit [logonsckoro B.E., OGmiecTBo €
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-
['PA®y; AxunoneptHoe obiectBo «M3natensctBo «IIpocBemienne»

* Maremaruka. ['eomerpus, 11 kinacc/ Mepsmsik A.I'., Homuposckuit I.A.,
[Tonouckwuit B.b., SAxup M.C.; nox penakuueii [logonsckoro B.E., OGmiecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narensckuit nentp « BEHTAHA-
['PA®»; Axunonepnoe odbmmectBo «M3narensctBo «IIpocBenienuey

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
CETU UHTEPHET

http://Www.prosv.ru- caiit uznarenscta «IIpocsemienue» (pyopuka
«MaremaTuka)

http:/www.drofa.ru - caiit usnarenscra poda (pyOpuka «MaremaTrka)
http://www.center.fio.ru/som - MmeTogu4eckre peKOMEHIAINN YIUTEITIO-
NpeAMETHUKY (TIpeCTaBICHBI BCE UIKOJIBHBIE MPEAMETHI). MaTepualisl Juis
CaMOCTOSTENIbHOMN pa3pabOoTKu MPOPUIHHBIX MPOO M aKTUBU3AIMH MPOIecca
oOy4eHHs B CTapIleH IIKOJIE.

http://www.edu.ru - I{eHTpanbHbIi 00pa30BaTEIbHBIN MOPTAI, COACPIKUT
HOPMATUBHBIC JOKYMEHTHI MUHHCTEPCTBA, CTAHAAPTHI, HH()OPMAIHIO O
POBECHHE dKCIIEPUMEHTA, cepBep HHPOPMALIMOHHOMN Mo ep KKy EnnHoro
roCyIapCTBEHHOTO PK3aMEHa.

http://www.internet-scool.ru- caiit IHTEpHET — MIKOJIBI U3/1aTEIbCTBA
[IpocBemienne. Y4ueOHbI maad pa3paboTaH Ha OCHOBE (hefiepaabHOTO
0a3ucHOro yueOHOro Tu1aHa Jijs o0ueo0pa3oBaTeabHbIX yupexaeHuii PO u
npenacTaBiigeT 00yiacTh 3HaHU «Marematukay. Ha calite mpencraBiieHbl
WuTepHeT-ypoKH 1o anredpe 1 HavaiaM aHaJIu3a U TEOMETPHH, BKIIOUAIOT
noarotoBky cnauu EI'D, 'A.

http://www.legion.ru— caiit uzgarenbcrba «Jlernon»



http://infourok.ru/site/go?href=http%3A%2F%2Fwww.ege.edu.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.center.fio.ru%2Fsom
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.edu.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.internet-scool.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.legion.ru

http://www.intellectcentre.ru— caiit uzgarensctBa «MuTemnekt-Lentpy, rae
MOYKHO HaWTH Y4eOHO-TPEHUPOBOYHBIC MAaTEPHAJIbI, IEMOHCTPAIIMOHHBIC
BepCcUH, OaHK TPEHUPOBOYHBIX 33J]aHUN C OTBETAMHU, METOINYCCKHE
PEKOMEHIAIMU B 00pa3Iibl pEIICHUI

http://www.fipi.ru- mopran MHPOPMAITMOHHON MTOIEPKKUA MOHUTOPHUHTA
KauecTBa 00pa3oBaHUs, 3/1eCh MOKHO HalTH DenepabHbIi 0aHK TECTOBBIX
3a1aHUM.

https://uztest.ru/ Marematuka: EI'D u ' MA o mareMaTuke, OTKPBITBIH OaHK
3a1aHUI

https://uchi.ru/ TucranmuonHoe oOpa3oBaHuE JJIs IIKOJILHUKOB M JISTCH B
MHTEPAKTHUBHON Qopme

http://www.encyclopedia.ru/ Mup sHuuKIOIE NI

https://myschool.edu.ru/ IIOC Mos mikoJa

https://edu.skysmart.ru Skysmart Knacc

https://www.yaklass.ru/ SIKmacc

https://infourok.ru/ Mudoypox

https://resh.edu.ru/ Poccuiickast 3ieKTpOHHAs MIKOJIa

https://sdamgia.ru/ Cmam I'MA: perry BITP, EI'D, OI'D

https://uztest.ru/ Yaurenro MaTeMaTHKH

https://fipi.ru Caiitr ®enepaabHOrO HHCTUTYTA MEAArOTUICCKUX H3MEPEHHIA
https://mathematics.ru «OTKpBITBIN KOJUIEHK» TI0 MAaTEMaTHKE.
http://www.mathnet.spb.ru Caiit anmemenTapHoi Mmarematrku J[.IymuHa.
https://matematiku.ru/ Matemaruky.py: 3aHUMaTeIbHasI MATEMATHKA.
https://urok.1sept.ru/ OtkpsiThiii ypok. 1 CeHTOps

OueHouyHble MaTEePHAJIbI

HNTorosasi KoHTpOJILHAs padoTa 3a Kypc 10 kiacca
B C.

...... D _Jc
1. B npsmMoyronbHOM
A b napamenenunene A#CL2A B U D ypectHo,
qToO i"}f.}; o) {’ C{L} T ey zq f_} o7 2 HaﬁI[HTe IU'H/IHy

nuaronam A1,

2.  Haiinure mommaae 60KOBOM OBEPXHOCTH TPAaBUIIBHOM IIie-
CTUYTOJIHOM MPU3MBbI, CTOPOHA OCHOBaHUSI KOTOPOM paBHa 3, a
*J BeIcoTa — 10.
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‘ 3. B nipaBUIIbHOM YETHIPEXYTOJIBHON
)\ ; mmpamuze +AH#CI2 ouxa (- nentp ocroanms, S —
~ BepumHa, ¢4 = 15 B} = 16 Haiinure 6oxoBoe pedpo 4.
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4, B nipaBusbHOM TpeyronpHOM nupamuie SABC Touka L — cepennna
peopa AC, S — BepimuHa. M3BectHo, uT04 B = 5, a SL = 6. HaiinuTe miomaas

5

H OOKOBOI MOBEPXHOCTH MUPAMU/IBI.

; Yacmo 2

1. IInouaabs OOKOBOM MOBEPXHOCTH MPABUIIBHON YETHIPEXYTOIBHOM
nupamuiel SABCD pasna 108, a myiomiaas mogHOH MOBEPXHOCTH ITOM
npamubl paBHa 144. Haliaure momaab ce4eHus], MPOXOISILErO Yepes3
BEPIIUHY S ATOM MUpaMUJIBI U Yepe3 JUaroHaib €€ OCHOBAHUSI.

Hrorosasi KoHTpoOJsibHAs padora 3a Kypc 11 kiacca
1. B mpaBunbHOI TpeyroapHoi mupamune SABC meamansl ocHOBaHUS
nepecekarorcs B Touke K. O6bvem mupamust paBeH 42, SK =18. Haiinute
rwiomaas Tpeyroiabauka ABC. (16amr)
2. Bsicota konyca paBHa 10, quametp ocHoBaHus paBeH 48. Haiinute
oOpazyromryto. (1 6amn)
3. Ilmomamp 60KOBOM MOBEPXHOCTH IMIIMHIPA paBHA 727, a BEICOTA - 8.
Haitnure nuamerp ocHoBanus. (1 6asn)
4.  [umuHap u KOHYC UMEIOT 0011Iee OCHOBAaHUE U OOIITYI0 BBICOTY. Brrunciute
o0BeM IWIMH/PA, eciiu 00hEM Konyca paBeH 10. (1 6amn)

o o =
5. CTOpOHA OCHOBAHMS MPABHIILHON TPEYTOIBHOM MPU3MBI paBHa 2V >, a

i3 "
BbICOTa - 4V 3. Borancimre 066éM mpismsi (1 Gasmn)

6. Ilmomans 60KOBOI MOBEpXHOCTH KoHyca paBHa 20™ | a ero

oOpazyromiast 5 cM. Haiinure o0bem koHyca. ( 2 6aiiia)

/. OcHOBaHUE NPSIMON IPU3MBI ITPSIMOYTOJIbHBIN TPEYTOJIBHUK C KATETOM 3CM U
npunexamum yriaoM 60°. Jluaronans 60KOBOM rpaHu,

coJieprKallielt THIIOTeHy3y TpeyroyibHuka, 10cM. Haiinure o0bem nmpu3mel. (2
Oasna)



		2025-09-24T16:21:57+0400
	Чугалаев Ахтам Хабибзянович




