MUHHMCTEPCTBO IMPOCBEIIEHUSI POCCHICKO ®EJIEPALINN

Munucreperso o6pazoBanus Camapckoii o6aacTu

O=MBOY lilona 86

r.0. Camapa, CN=

Kesxuk O.B., E=

sdo.school-86@63edu.ru

0083031829011d60773
ll ‘\ 2025.09.20

15:47:25
+04°00

«PACCMOTPEHO»

Ha 3aceganuu MO yuaureneit
MaTeMaTUKH U MHPOpMAaTHKU

Ipencenarens MO

/Kpacosckuii IT.A.

ITporoxon Nel ot
«26» aBrycra 2025 .

Aamunucrpanus ropoga Camapa

MBOY Illxoaa Ne 86 r.o Camapa

«ITPOBEPEHO» «YTBEPXJIEHO»

3amecTHTeNs AupeKkTopa no YBP
5 " ‘ 1.0, Camapa™.
pacosckuii 1, OV e
a4 %ZZZZ/& ‘/?KSB)I(HK O.B.
«27» aBrycra 2025 1. GG % S =
= S / ‘Hpm{% Ne-410-0m1 ot
-7 428% aprycra 2023 r.

PABOYASI IPOTPAMMA
(ID 7144616)

y4edHoro npeamera «I'eomerpusi. BazoBblii ypoBeHb»

1st obygarommxest 10-11 ximaccos

Camapa, 2025r.

it Hubémop,MEOY «Ilxomna Ne 86»



HOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAIbHOIO0 M HICANIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

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

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA INPU PEIICHHH 3a7a4 €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 YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3o0BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0Opa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAKTHKO-OPUEHTHUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH ITPOBOJUTCA 3a CUET pEUICHUS 3a7a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJIEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaronmecss mnpsimeie. [lapamiensHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuteTbHOCTB MIIOCKOCTEM: MapajulebHbIE TIIOCKOCTH; CBOMCTBA MapalIeIbHbBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbICe M TEPNCHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE
OT NMPSAMOM JI0 TJIOCKOCTH, TPOEKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAaHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcrsa. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaAMKA; NpaBUJIbHAS TPEYrojibHash MNHUpaMuAa W TPaBUIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUPAMUIaX, HapaJlieJenuIieiax, MpaBUIbHbIX
MHOT'OTPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOii mpu3Msl. [1nomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepsl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

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

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

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopaMu. [IpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTMKEHUM HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM0OOpa30BaHUIO HAa TPOTSHKEHWHW BCEHW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHUEC MPUPOJTHON M COIMAIBHOMN
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IHUBUIM3AIMH; OBJAJICHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynHUpoBaTH W MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeayiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATHh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUSA, MCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

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

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTH MH(OOPMALINHY, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

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

e CTPYKTYpUpPOBaTh MH(GOPMALIHIO, IPEJICTABIATh €€ B Pa3au4HbIX (hopmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOJCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBIICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

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

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

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApaJUICICITUIECbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOIPAHHUKOB.



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

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEeICTBA UM DIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh TMOMy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh peasibHbIC
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 aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
HUAJTMHIPUYECKON TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM OBEPXHOCTH, KOHYC; cpeprueckasi HOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
r€OMETPUYECKUX TeJl C TpUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ ONUCAHHBIH
okoJ10 cdepsl; cepa, BliMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHHS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BrITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIa[blBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

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

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

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

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Kourpoabsnbie IIpakTuueckue (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN

3 [leprieHIUKYASIPHOCTD NMPSAMBIX U TNIOCKOCTEN 12

4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1

) MHororpaHHUKu 11 1

6 OO6BEMBI MHOTOI'paHHUKOB 9 1

7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1

OBULIEE KOJIMYECTBO YACOB 110 68 5 0

ITPOI'PAMME




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabubie IIpakruueckue (uitepp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Temna BpamieHus 12
OOBEMEBI TN 5
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AITUS 7 1
3HAHUU
OBUHIEE KOJIMYECTBO YACOB I10 34 3 0

IHPOI'PAMME




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna u3obpaxeHnus Ha
pHCYHKaX: N300pakeHUs INIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsThs: MEPECCKArOIMMECs IIOCKOCTH,
InepeceKarommecs npsaMas U rmiI0CKOCTb

IlonsTus: NnepeceKarommecs mIoCKOCTH,
nepeceKkarommecs npsaMas v rjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIHNOHHBIX YepTeKax

HauanpHabie cBenenus o kyoe u
MUpaMUIie, UX pa3BEPTKH U MOJIEITH.
CeueHnss MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe u
nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHnss MHOTOTPaHHUKOB




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

10

11

[TonsiTHe 06 akCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

ITonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU:. AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

Bzaumnuoe PaCIIOJIOKCHUC IIPAMBIX B
MPOCTPAHCTBE: IIEPECCKAOIINECCH,
apaJiuICJIbHBIC U CKPCITHBAOIIUCCA
IpsAMBIC

12

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMapaJUICIIbHbIE IIPSIMBIC B
IIPOCTPAHCTBE; MapaUICIIBHOCTD TPEX
MIPSIMBIX

13

[TapamiensHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTie: [lapamienbHOCTh PAMOi
U TJIOCKOCTH

14
15

Vw1 ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

16

Yroa Mexay NpsIMbIMU B TPOCTPAHCTBE

17

[TapamenbHOCTB IIOCKOCTEN:
napaJijiCJIbHBIC IIJIOCKOCTHU




18

CaolicTBa napamieiabHbIX MIIOCKOCTEN

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI

19 Ha TUIOCKOCTH: TETPadp, KyO,
napajuieIeuIe]

20 [TocTpoenue ceueHuit

21 IToctpoenue ceuenuit
KonTpoabHasi padora no reme

29 "IIpsiMble M MJIOCKOCTH B
npocrpanctie. [lapannenbHocTs
NPSAMBIX H IIOCKOCTE"
[lepneHIMKYIAPHOCTD MPSIMON U

23 IUIOCKOCTH: MIEPIEHANKYJIIIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

24 [IpsiMble mapasenbHble U
MEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

o5 [IpsimMble mapasienbHble U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHANKyIIpPHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o npssMO NepHIEHAUKYISIPHON
MJI0CKOCTH

29 TeopeMa 0 npsAMON NEepIEHAUKYIISIPHON
IJIOCKOCTH

30 Teopema o mpsMOM NEPIICHANKYIISIPHOM

IIJIOCKOCTH




31

[lepnieHquKymsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

32

[lepnieHIUKYNSIp ¥ HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH

33

34

35

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Hepl’[eHI{I/IKy.]'ISIp M HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

VYIuIbl B IPOCTPAHCTBE: YrOl MEXIY
IIPSIMOM U TUIOCKOCTBIO

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yria

JIByrpaHHBIN yTroJl, TMHEHHBIN yroi
JBYTPAHHOI'O yIJIa
[lepneHuKyISIPHOCTB MIIIOCKOCTEM:
IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX
IJI0CKOCTEN

39

[lepneHUKyISPHOCTB MIIOCKOCTEM:
IpU3HaK NEPIEHAUKYIIPHOCTH IBYX
IIJIOCKOCTEN

40

[lepneHUKyYISPHOCTD MIJIOCKOCTEM:
IIPU3HaK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

41

TeopeMa 0 TpEX nepHeHAUKYIIApax




42

TeopeMa 0 TpEX NepHeHANKYIIApax

43

44

Teopema o Tpéx nepneHAUKYISIpax

KourpoabsHas padora no remam
"IlepneHAUKYJISIPHOCTD MPSIMbIX H
miockocTei" u " Yribl Mex1y
NPSIMbIMHU M IJIOCKOCTSIMH "'

45

IlousTue MHOI'OrpaHHHMKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKHU, paSBépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAs IOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajJieJIenuIe ]l ¥ ero CBOUCTBa
IIupamuna: N-yrosnbHas nupamuaa, rpaHu
Y OCHOBaHUE NMUPaMU[IbI; OOKOBas U
IMOJIHAA MMOBEPXHOCTH MUPAMUABI;
NpaBWIbHAsA U YCEUEHHAS TUpaMUIa

[IpaBuUnbHBIE MHOTOIPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOTPAHHUKA;
MpaBUJIbHAs MPU3Ma U MPaBUIIbHAS
MUpaMuUa; TpaBUIIbHAS TPEYTOJIbHAS
MUpaMuJIa ¥ TPABUIBHBINA TETpadap; Kyo
[Ipeacrasnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3/p, NOACKa P U
HUKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, ITPSIMOH,

51 IJIOCKOCTH. DJI€MEHThI CHMMETPUH B 1
UpamMuIax, napajiesenunenax,
MPaBWJIbHBIX MHOTOTPaHHUKAX
Beruncnenue 31eMeHTOB
52 MHOTOTPaHHUKOB: p&Opa, TuaroHasu, 1
yTJIbI
[Tnomanp 60KOBOM MOBEPXHOCTH U
53 IIOJIHOW ITOBEPXHOCTHU IIPSAMOM IPU3MBI, 1
IUTOIIAb OCHOBAHHM, TeOpeMa 0 OOKOBOU
MTOBEPXHOCTU MPSIMON MPU3MBI
[Inomanp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI, 1
Teopema O TJIomaaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 KonTtpoabsHnas padora no reme 1
"MHororpaHHuku'
56 [Tonsatue 06 06bEMe 1
S7 O6bEM upaMuIbl 1
58 OO0BEM TUpaMUTIBI 1
59 O0BEM nupamMuIsI 1
60 OO0BEM TUpaMUTIBI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npu3MBbI 1
63 O06BEM IPU3MBI 1
64 KonTtpoabsnas pa6ora no reme 1

"O0BbEMBbI MHOTOTPAHHUKOB '




65

[ToBTOopenue, 0600ICHNE
cucrtemaTtusanus 3Hanuil. [loctpoenne
CEYCHHI B MHOTOTPaHHHKE

66

[ToBTOpenue, 0600IICHNE
cHCTeMaTHu3anus 3HaHui. Beruncienne
PACCTOSTHUM: MEXKY IBYMS TOUKaMHU, OT
TOYKH JI0 NMPSIMOM, OT TOYKH J10
IIJIOCKOCTH, MEX]1y CKPEIIMBAIOILIUMHUCS
MPSMBIMHU

67

68

Hrorosasi kKoHTpoJIbHAsI padoTa

[ToBTOpEeHHE, 0000IIEHNE
cUcTeMaTu3als 3HaHui. Berancnenue
VTJIOB: MKy CKPEIIHBAIOIIMHECS
MPSIMBIMHU, MEXTY MIPSMOU U TIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEKITY
IUIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paauyc, Iuamerp;
IO IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIIa s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300parkeHre HUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus
HUIMHApPA (TUIOCKOCTHIO, MapayuIeIbHON
WM NIEPIEHIUKYISIPHON OCH IIMIIMHIPA)
KoHnnyeckast noBepXHOCTB,
o0pa3yroIre KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPLINHA
KOHHYECKOM ITOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias U 0Ch; IJIOMAAs OOKOBOMA
U IIOJIHOY ITOBEPXHOCTHU

VYceu€HHbIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. Ceuenus KoHyca
(MJI0CKOCTHI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnUCaHHAs B
MHOT'OTPaHHHK WIN B TEJIO BPALEHUS

13

14

TTousarue 00 00bEMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIHHIIpa, KOHYyCa

15

16

OO6béM 1mapa ¥ miomaib chepol

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXKTY TUTOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

17

KonTtpoJuabHnasi pabora nmo remam
"Tesa Bpamenus" u "O0bembl Tea"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BEIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio
napajuiesienuneaa
Pemienue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHUEM ITPaBWJI JEUCTBUI C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3a7aun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Brrauciienue yrioB Mexy IpSIMBIMA U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPpH
pelIeHNH TeOMETPUUECKUX 3a1a4
KonTtpoabHnas pa6ora no reme

27 "BeKTOpBI H KOOPAMHATHI B
npocrpancrse'
[ToBTOpenue, 0600mEeHNEe U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpeHME, 0000IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alys 3HaHWi. 3a1aun 1
TUTAHUMETPUU B METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeMAaTH3anus 3HAaHUH. 3a1auun 1
TUTAHUMETPUHU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanui. OCHOBHEIE 1
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 HToroBasi KOHTPOJIbLHAsSI padoTa 1

34 [ToBTOpEeHUEe, 060061IEHNE 1 1
cucTeMaTu3aIusl 3HAHUI

OBHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TprMeHsITh aKCUOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IIPU PELLICHUU
' reOMEeTPUUECKUX 3aa4
23 OnepupoBaTh NOHATHSAMM: NApAUIEIBHOCTh M IEPIEHIUKYIAPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
. KnaccugunupoBars B3anMHOE PacIioyioKeHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHIATUSIMU: JBYTPAHHBIN YroJl, TPaHU JBYTPAHHOIO YIJIa,
7.5 peOpo BYrpaHHOrO yrja, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpaaycHas Mepa JByTpaHHOIO yria
OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKa, IIPaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOI'OIPAHHUKOB (IIMpamuaa, Mpu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTPaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJacCUpUKauuu  (BBIMYKJIblE W  HEBBINYKJIbIE MHOTOTPaHHMKH,
' IIPAaBWJIBHBIE MHOTOTPAHHMKH, TIPSMbIE M HAaKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICA0B




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEeXKUM M3 PHCYHKOB HPOCTBIX OOBEMHBIX

buryp: BUI1 CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM aJNropyuT™MaM, MPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
pPacCTOSHUI MEXKY ABYMsSI TOUKaMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIINUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUC MCTOJbI IIPpHU
PEIICHUN CTaHAAPTHBIX MAaTEMaTHYCCKUX 3aJa4 Ha BbBIYHMCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA, MCKIY HpﬂMOf/’I " IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEX Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBEC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh B TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH WH(POPMAIHIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATs mHpoCTEHIIHE NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBbIE 3HAHUA HA NPAKTUKE: AHAIW3UPOBATH
pealbHble CUTyallud M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeLIEHUsI MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MpPOOIIEMBI,
MOJIECJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBIC MOACIIN C MCITOJIB30BAHUEM I'COMETPUICCKUX MMOHATHH U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbBIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoioKeHUE CPEphl U MIIOCKOCTH
OnepupoBarTh MOHATHSIMH: LIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOSI, IIAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy H
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAICHHSI
68 BEIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TeT
6.9 N3o0paxaTs nzydaempie GUTYPHI OT pYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS TEI
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpPa30BbIBATh MH(POPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

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

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPJAWHATHI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJ[dpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaAMH, CKAIKIPHOC IIPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimie TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WK alropuTMam,
IIPUMEHSAS.  U3BECTHBIE METOAbl IPU  PELICHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEHHBIE 3HAHUS Ha MPAKTUKE: aHAJIW3UPOBATh
peayibHble CUTYallud W MPUMEHSATh W3YYEHHbIE MOHSATHUS B Ipoliecce
MOMCKA pEUIeHHUs MaTeMaTHYecKd C(HOpMyTUpPOBAHHON MNPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYAllUU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, arfrnapara anredpsbl, pemarb NpakTHYeCKue 3a7auu, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

7.1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus
OcHOBHBIE IOHATHS cTepeoMeTpuu. Touka, mpsiMas, JI0CKOCTb, IPOCTPAHCTBO.
[Tonsatne 00 aKCHMOMATUYECKOM TIOCTPOCHHUU CTEPEOMETPHUH: aKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

7.3

7.4

B3anmHOe pacmonoxkeHue NpSIMbIX B IPOCTPAHCTBE: IepeceKarolrecs,
napajuieJbHble M CKpeIIMBaromuecs mnpsMbie. [lapainenbHOCTh TPSIMBIX U
IUIOCKOCTE B MPOCTpPAHCTBE: MapajuleNibHble MpPSIMbIE B MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPSAMBIX, APAIUICIIBHOCTh MPSAMOW U MJIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMH, Yrol MEXAYy HpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  MapaJUleJbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuienpHbBIX 1ockocted. [Ipocreiiie mpocTpaHCcTBeHHbIE (UTYpPHI Ha

IUIOCKOCTH: T€TPadIp, KyO, apauielieuIe, TOCTPOSHHE CEYCHU I

[leprieHAMKYASIPHOCTD MPSIMOM M IUIOCKOCTH: MEPIECHANKYISIPHBIE TPSMbIE B
MIPOCTPAHCTBE, INPSAMBIE MapaJUICIbHbIE U INEPIECHAUKYISIPHBIE K IIJIOCKOCTH,
MPU3HAK MNEPHEHIUKYIIPHOCTH MNPSIMOM M IUJIOCKOCTH, TE€OpeMa O NPsSMOH
MEPIECHINKYISIPHOMN IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXKAY NMPAMON U
IJIOCKOCTBIO, JIBYIPaHHBIA yTOJ, JMHEWHBIM YroJl JBYTPAHHOIO Yria.
IleprieHAUKYASIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKUA [JO IUIOCKOCTH,
paccTosiHue OT TPSMOM 10 IJIOCKOCTH, MPOEKIUS (UTYpHI HA TIJIOCKOCTD.
IleprieHAMKYAAPHOCTD IUIOCKOCTEM: IPU3HAK MEPHEHAUKYISAPHOCTA JIBYX

mIockoctel. Teopema 0 TpEX MepneHIUKYISIpax

[ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOI'PAHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-
yroJibHas NMpU3Ma, TPaHU U OCHOBAHUS MPU3MBI, IpSMas U HaKJIOHHAsI IPU3MBI,
OOKOBas ¥ IOJIHAS TIOBEPXHOCTh Mpu3Mel. [lapannenenunen, npsMoyroibHbINR
napajuiesienunesn u ero cBoiicrsa. IlupamMuna: n-yronpHas nupaMuaa, rpaHu U
OCHOBaHME NHUpPaMUAbI, OOKOBasg U TMOJHAs TOBEPXHOCTh MHPAMHJIBL,
NpaBWIbHAsg W Yyceu€HHas NupaMuja. DJIEMEHTHl NPU3Mbl U MHUPaMHIIBI.
[IpaBuibHBIE MHOTOIPAaHHUKH: TOHSATHE TPABHIBHOTO MHOTIOIPaHHHUKA,

[MpaBUJIbHasA IIpyU3Ma MW IIpaBUJIbHAA MNHpaMuaa, I[MpPaBUJIbHAA TPECYTroJbHasA




nupaMujia ¥ TNpaBWIbHBIA TeTpa’rap, KyO. IlpencraBienue o mNpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa’Jp, NOACKa’ap u uKocadapyrue CedeHus Mpu3Mbl U

IMUpaMUu bl

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBEC: CUMMCTPHA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. JICMEHTBI CUMMCTpUHU B NHPaAMHJAX, IMapajUICIICIHUIICAAX,

IMpaBUJIbHBIX MHOI'OI'PaAHHUKAX

7.6

Brruucnenue 31eMeHTOB MHOTOIPaHHHUKOB: p&Opa, quaronainu, yrisl. [lnomanp
OOKOBOII TIOBEPXHOCTH W TIOJIHOW MOBEPXHOCTH MPSIMON TMPHU3MBI, ILJIONIAh
OCHOBAaHMHU, TeopeMa O OOKOBOW IMOBEPXHOCTU MpsAMOW mpu3Mbl. [limommans
OOKOBOI TIOBEPXHOCTH W TMOBEPXHOCTH MPAaBUIBHON MUPaMUJbI, TEOpeMa O
wionaan yceuy€HHo mupamuibl. [loHsTHe 00 00BEMe. OO0BEM MHUpaMUIBI,

IIPU3MBbI

7.7

HOI[O6HBI€ TClIa B IIPOCTPAHCTBC. CooTHoeHuA MCXKAY IUIOINaJsIMU

MOBEPXHOCTEH, 00bEMaMHU MTOI00HBIX TEN

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

6.2

HunuHapudeckas mOBEPXHOCTh, 00pa3yroninue MUINHIPUIECKON MOBEPXHOCTH,
OChb UWJMHAPUYECKONW mMOBepXHOCTH. LlunmHap: ocHoBanus U OOKOBas
MOBEPXHOCTh, 00pa3yromias U OCh, TUIONIaAh OOKOBOW U MOJHOW MTOBEPXHOCTH

Konuyeckass moBepXHOCTh, 00pa3yolline KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKON moBepxHOCcTU. KOHyC: OCHOBaHHME ¥ BepIIMHA,
oOpasyromas ¥ OCh, IJIOMIA, OOKOBOM U MOJHOM MOBEPXHOCTH. Y CEUEHHBIN

KOHYC: 00pa3yroliye U BbICOTa, OCHOBaHMsSI U OOKOBast IOBEPXHOCTH

6.3

6.4

6.5

6.6

Chepa u map: 1eHTp, paawyc, AUAMETp, IUIOMIAJb IOBEPXHOCTH C(hephl.
B3anmHoe pacnonokenue cdepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K
cdepe, miomaas chepst

N300pakenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTKa IMIIMHIpA U KOHYCa

KomOuHaimu Ten BpaiieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAHHAS B MHOTOIPAHHHK, UK TEJIO BPALICHHS

[Tonsitne 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tel. Teopema 00 00bEMe
HPSMOYTOJBHOTO TapajuIeNienuneaa u cieAcTBus u3 He€. O0bEM MWIHMHIPA,

koHyca. O0BEM mapa u miomanb chepol




6.7

[Tomobupie Tema B mpocTtpaHcTBe. COOTHONMICHUS MEXIY IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT

6.8

Ceuenust nuanHApa (MapamuieabHO U MEPIEHIUKYIISIPHO OCH), CEUYEHHUs KOHYyCa

(mapaenbHOe OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 1apa

6.9

Bekrop Ha muiockocty U B npoctpaHcTBe. Cl0KeHHe U BBIYUTAHUE BEKTOPOB.
VYMHOXKEHHe BekTopa Ha uucio. Pa3noxkeHue BeKTOpa 1O TpEM
HEKOMILIaHapHbIM BekTopaM. IlpaBuno napamnenenunena. Pemenue 3anau,

CBA3aHHBIX C IPUMCHCHUCM ITPABUJT HGﬁCTBHﬁ C BCKTOpaMu

6.10

[IpsamMoyrosibHas cucTeMa KOOpJAUHAT B MpocTpaHcTBE. KOOpAMHATEI BEKTOpA.
[Ipocreiimne 3amaun B KOOpAMHATaX. YToa Mexay Bekropamu. CkaisipHoe
MIPOU3BEJICHUE BEKTOPOB. DBpluncieHue yriioB MexIy HOpsIMBIMH U
MJIOCKOCTSIMH. KoopanHatHO-BEKTOpPHBII METOJ npu pereHnun

TCOMETPHUICCKUX 3adayd

ITPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon

IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM pe3yJbTaTaM

NpOBepPsieMOr0 = OCBOEHMSI OCHOBHON 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero
TpeOoBaHus o0mero odpasoBanus

Brnagenne MeTogamu JOKa3aTeNIbCTB, AITOPUTMAMH PEIICHUS 33134,
yMeHue GopMyIHpOBaTh U OTIEPUPOBATH OHITUSIMU: OTpeIeNieHuE,
aKCHOMa, TeOpeMa, CIIeZICTBHE, CBOWCTBO, MPU3HAK, JTOKA3aTEIbCTBO,
paBHOCUIIbHBIE  (QOPMYIHPOBKM;  TMPUMEHATh  UX;  YMEHHE
dbopmynupoBaTh 00paTHOE W MPOTHBOIMOJIOKHOE YTBEPXKICHHE,
MPUBOJIUTh TMPUMEPHI W KOHTPHPUMEPHI, HCIIOJIB30BATh METO]]
MaTeMaTHIECKOU WHAYKIOHUU, IIPpOBOAUTH AJ0Ka3aTCJIbHBIC
paccyXJeHHsl TpU pEIICHUU 3a]ad, OICHUBATh JIOTHUECKYIO
IpaBHIIBHOCTDH paCCY)KHeHHﬁ; YMCHHE OICPUPOBATH IMOHATHAMU:
MHOKECTBO, TIOJMHOKECTBO, ONIEpallii HaJ MHOXKECTBAMU; YMEHHUE
HUCITIOJIB30BATH TeOpeTHKO-MHOX(eCTBeHHBIﬁ arrmapar JJisi OITMCaHHusA
peaNbHBIX MPOIIECCOB U SIBJICHUN U TIPU PEIICHUH 33/1a4, B TOM YHCIIe

H3 Jpyrux yqe6HBIX npeaAMETOB; YMCHHUEC OIICPUPOBATH ITOHATUAMMU:




rpad, cBs3HBIN rpad, nepeBo, HUKI, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTb M ONMCHIBaTh rpadbl  Pa3IMYHBIMH  CIIOCOOAMU;

HCIOJIb30BaTh Tpadbl PH PELICHUN 3314

VYMeHue onepupoBaTh INOHATHSAMM: HAaTypaJlbHOE YHUCIO, IIEJI0e
YHCIIO, CTENEHb C LEJIbIM II0Ka3aTeleM, KOpPEHb HaTypallbHOM
CTENEHHU, CTENEHb C pallMOHAJIbHBIM IIOKa3aTeJIeM, CTENEHb C
JIeCTBUTENLHBIM [TOKa3aTeleM, Jiorapu(M yrciia, CHHYC, KOCUHYC U
TaHI€HC POU3BOJIBHOIO YHCIIA, OCTATOK [0 MOYIIIO, PAllMOHAIBHOE
YHCJI0, UPPALMOHAIILHOE YK CII0, MHOKECTBA HATYPAJIbHBIX, LIEIBIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHUE MCII0JIb30BaTh
NPU3HAKH  JIEIMMOCTH, HAaWMEHBIIWH OOmUil  nenurens W
HauMeHblIee o0Iee KpaTHOe, alroputM EBkiupa mpu pemeHun
3a/la4; 3HAKOMCTBO C pAa3JIMUHBIMM TMO3MLMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHHUE BBINOJHATH BBIYMCICHUE 3HAYEHUH U
npeoOpa3oBaHusl BBIPAKEHUH CO CTENEHAMU U Jorapupmamu,
npeoOpa3oBaHusl JPOOHO-PAIMOHATBHBIX BBIPAKCHHN; YMEHHE
OIIEpUPOBATh MOHATHAMMU: IOCIEI0BATEIbHOCTD, apudMeTHuecKas
nporpeccus, reoMeTpuyecKas IIpOrpeccHs, 0OECKOHEUHO
yOBIBaolasi TreoMEeTpUYecKas MpPOrpeccusi; yYMEHHE 3a/1aBaTh
MOCJIEZIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX
¢dbopMys1; yMEHHME ONEepHpOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO,
CONpSKEHHBIE KOMIUIEKCHBIE YHCJAa, MOJYJAb M  apryMEHT
KOMIUIEKCHOTO 4Mcia, ¢opMa 3alucd  KOMIUIEKCHBIX —YHCell
(reomeTpuyueckas, TPUTOHOMETpUYECKas U anredpanyeckas); yMeTb
MPOU3BOUTH apuMeTHUeckue JeHCTBUS C  KOMIUIEKCHBIMU
YHiCllaMU; TPUBOJUTH MPUMEPHI HCIIOJIB30BAHUS KOMILJIEKCHBIX
4lucell; ONEpUpOBaTh MOHATHAMM: Martpuua 2x2 u  3x3,

OIpPECACIINTECIIb MaTPHUIIbI, FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJT OITPEACIINTEIIA

YMenue OTIEpUPOBATH MTOHSTUSIMH: parmoHaIbHBIC,
WppalMoHaNIbHbIE, IOKa3aTeIbHbIe, CTENICHHBIE, JTorapu(GMUUIECKUE,
TPUTOHOMETPUYECKHNE YPaBHEHUS M HEPABEHCTBA, MX CHCTEMBI,
YMEHUE OIEpPUPOBATh MOHSATUSMU: TOXKJIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa ypaBHEHUHN U
HEpPaBEHCTB, PABHOCWJIBHOCTb YPAaBHEHMI, HEPAaBEHCTB U CHUCTEM;

YMEHHE peliaTh YpaBHEHHUs, HEPABEHCTBA U CHCTEMBI C MIOMOIIBIO




Pa3JIMIHBIX HpI/IéMOB; peiiaTh YpaBHCHNUSA, HCPABEHCTBA U CUCTEMbI
C mapamMeTpoMm; NpUMCHATH YPABHCHUA, HCPABCHCTBA, UX CUCTCMbI
A4 PEIICHHA MATeMaTHUYCCKUX 3aJad M 3ada4 K3 Ppas3IndHBbIX

o0acTeil HayKH U peabHOM KU3HU

YMeHue onepupoBaTh MOHATUAMH: (DYHKIHS, YETHOCTh (DYHKIIHH,
NEPUOUYHOCTD ¢byHKLHY, OrPaHUYEHHOCTh ¢byHKLHY,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIHH, HauOojbliee WU
HauMEHblIee 3HaueHUs (QYyHKIMM Ha IPOMEXYTKe, HelpepblBHAs
GbyHKIMsA, acUMNTOTHl Tpaduka (YHKIHM, TepBas W BTOpas
pOoU3BO/IHAS (YHKLIMH, T€OMETPUUYECKUH M (U3MUECKUl CMBICI
MPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeACHEHHBIN WHTETpall; yMEHHE
HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUM; YMEHHE BBIUUCIIATH
MPOU3BO/IHBIE CYMMBI, NPOW3BEICHHUS, YAaCTHOTO W KOMITO3UIIHU
(GyHKIMH, HAXOIUTHh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKINY;
YMEHHUE HaXOJIUTh MIPOU3BOJIHBIE FIE€MEHTAPHBIX (QYHKLUH; yMEHUE
WCTOJB30BAaTh TMPOU3BOJAHYIO JJIsl  MCCIENOBAaHUS  (DYHKIUH,
HaxXoAWTh HauOONbIIME W HAUMEHbIIME 3HAYeHUs (YHKIIMIA;
CTpOUTH TpadUKd MHOTOWICHOB C WCIIOJIB30BaHUEM armapara
MaTeMaTHYeCKOr0  aHaliMu3a; MPUMEHATh IMPOU3BOJHYIO IS
HAXOXKJCHHUS HAMIy4IIero pemeHus] B MPUKIAIHBIX, B TOM YHCIE
COLMAJIBHO-9)KOHOMHUYECKUX M (HU3MUECKUX 3a/1a4ax; HaXOAUTh
mwiomaad U o0bEMBI Uy C NOMOIIbIO MHTErpana; MPUBOJIUTH
IpUMEPbl  MAaTEMaTU4YeCKOI0  MOJEIUPOBAHUS C  MOMOILBIO

¢ depeHINaIbHBIX YPaBHEHHH

YMenue onepupoBaTh NOHATUAMU: Tpaduk (yHKIUH, oOpaTHas
¢byHkuMsa,  KomMmo3uuus — QyHKUMM,  JuHeWHas — QyHKUOM,
KBaJpaTU4Has (QYHKIUS, palWOHATIbHAS (YHKIHSA, CTEIICHHAs
byHKIHA, TPUTOHOMETPUUECKUE ¢byHKIHY, oOpaTHbIe
TPUTOHOMETPHUYECKHE byHKINH, NOKa3aTenbHast 17§
norapupmuyueckas QyHKIUU; yMEHHE CTPOUTH IpadUKH U3yUEHHBIX
(GyHKIUH, BBINOJNHATH MpeoOpa3oBaHus TpapuKkoB (YHKIUH,
UCIOJIb30BATh I'paUKU Ul U3YUYEHUS MIPOLIECCOB U 3aBUCUMOCTEH,
NP PEIICHUH 33734y W3 JIPYTUX YYEOHBIX MPEIMETOB W 3a/ad U3
peanbHON JKU3HH; BBIpaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXITY

BEJIMYMHAMU, HCTIOJIB30BaTh CBOWCTBA W Tpaduku (PyHKIUN 11




peuieHus ypaBHEHUW, HEpPaBEHCTB M 3aJady C [apaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA DPEIICHUMN

ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TeKCTOBBIC 3a]]a4H Pa3HbIX THIIOB (B TOM YHCIIC HA
MPOLICHTHI, JOJMM W YacTH, Ha JABWKEHHE, padoTy, CTOUMOCTH
TOBApOB U yCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIPABJICHUS JINYHBIMHU
U ceMeiHbIMU (PUHAHCAMH); COCTaBISITh BHIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA U HX CHUCTEMbl IO YCJIOBHUIO 3aJayd, HMCCIEAOBaTh
MOJIYICHHOE  pPEIIEHWE W  OIEHUBATh  IPaBAOINOJ00HOCTH
pe3yabTaTOB; YMEHUE MOJIEIMPOBATh PEAJIbHbIE CUTYal[UU Ha SI3bIKE
MAaTE€MAaTUKHU; COCTABJISITh BBIPAKEHUS, YPAaBHECHUsI, HEPABEHCTBA U
WX CHUCTEMBI IO YCIOBUIO 3aJauyM, HCCIEAOBaTh IOCTPOEHHBIE
MOJICJIM C UCIOJIb30BAaHUEM ammapara aareOpbl, UHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yJIpTaT

YMeHue ornepupoBaTh NOHATHUSIMH: CpEIHEE apupMETHIECKOE,
MeauaHa, HauOoJblllee W HaUMEHbIIee 3HAYCHHS, pa3Max,
JUcHepcusi, CTaHIapTHOE OTKJIOHEHUE YHMCIOBOro Habopa; yMeHue
W3BJIEKaTh, UHTEPIPETUPOBATh MH(GOPMAIIMIO, MPEICTABICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax, OTpa)arollyld CBOWCTBA
peaNbHBIX TPOIECCOB M SABIECHUHN; MPEACTaBIATh MH(POPMAIHIO C
MOMOIIIBIO TaONHI] W AWArpaMM; HCCIEI0BaTh CTaTUCTUYECKHUE
JaHHBIE, B TOM 4YHCIEe C MPUMEHEHHEM TpadudyecKuX METOAOB H
AJIEKTPOHHBIX CPENICTB; TpadUUYECKU HCCIAEAOBaTh COBMECTHBIC
HaONIO/IeHUsl C TOMOUIBIO JHUarpaMM pacCeUBaHUs M JHMHEHHOMN

perpeccuun

YMeHHe onepupoBaTh MOHATHAMU: CIIyYalHBIM OINBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTH CIy4yailHOro COOBITHS; YyMEHHE BBIYUCIATH
BEPOSTHOCTb C UCIIOJIb30BAHNEM IpapUUECKUX METO/I0B; IPUMEHSTh
(GopMyJIBl CIIOKEHUS U YMHOXKEHHsI BEpOSATHOCTEH, (opMyiy
TTOJTHOW BEpOSITHOCTH, (popmyiny bepHyiin, komOnHATOpHBIE (PaKThI
U (OpMyJIBI; OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITUH; YMEHUE
ONEPUPOBATh MOHATHAMH: CIydailHas BEJIWYMHA, paclpeleseHue
BEPOSATHOCTEM, MAaTeMAaTHYECKOE  OXMIAHHUE, JUCHEPCUS U
CTaH/IApTHOE OTKJIOHEHWE CIy4yallHOW BEJNMYUHBL, (QYHKIHUH

pacnpeaciicCHud W IUIOTHOCTH PAaBHOMCEPHOI'O, MOKA3aTCIbHOIO U




HOPMAJIbHOTO PAaCIpPENEICHU; yYMEHHE MCIIONb30BaTh CBOMCTBA
M3Y4YEHHBIX PACIPEIEICHUN JUIsl PELICHMs 3a/ad; 3HAKOMCTBO C
MNOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOAbl BBIOOPOYHBIX
HCCIIEA0BAHUHN; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YHCEN B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUAX; YMEHUE
ONEpUPOBATh IOHATUSAMHU: COYETAHME, IIEPECTAHOBKA, YHUCIIO
COYETaHWi, YuCIO mepecTaHoBoK; OWHOM HproTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (PAKThI U PACCYNKACHUS JJISI PEUICHUS
3aJa4; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYIO MOJEIb M HMHTEPIPETUPOBATh  ITOJYYECHHBIN

pe3yiibTaTt

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, IpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIja, IUIOCKUM Yrodi,
JBYTPAaHHBIN YToJ1, TPEXIPAHHBINA YIOJl, CKPEIUBAOLIUECS MPSMBIE,
[apaJUIeIbHOCTh M NEPIEHAUKYJIIPHOCTh NMPSAMBIX U IIOCKOCTEH,
YroJ MEXAY HPSAMBIMH, YTOJI MEXKIY IPSIMOM U IUNIOCKOCTBIO, YroJl
MEXJY IIJIOCKOCTSIMH, pPAacCTOSHUE OT TOYKH JIO IIIOCKOCTH,
paccTosiHuE MEXKIY IPSIMBIMH, PAaCCTOSHHUE MEXIY IUIOCKOCTSAMM;
YMEHHUE MCII0JIb30BaTh MPH PEIICHUM 3a/1ad U3y4YeHHbIe (aKThl U
TEOpEMBbl IUIAHWMETPHUM; YMEHHE OLIEHHWBATh pa3Mepbl OOBEKTOB
OKPYJKAaIOIIEr0 MHpA; CTPOUTh MATEMaTUYECKUE MOJACIU C
IIOMOIIBKD TEOMETPUYECKUX IOHATUM M  BEIWYMH, pEIIaTh

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa9UUn
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YMeHue omnepupoBaTh MOHATHUAMHU: IUIOMAAb (GUIYphl, O0BEM
(Gurypsl, MHOTOIpDAaHHUK, HPABWJIbHBII MHOTOTPaHHHUK, CEYEHHE
MHOTOIpaHHHKa, Ky0, napaienenunes, npu3Ma, nupamuaa, purypa
U MOBEPXHOCTh BpAILEHUs, IIMIUHIP, KOHYC, 1Iap, chepa, MIomaib
cdeppl, MIOMAAb IOBEPXHOCTH INHPAMHJIBL, TPU3MBI, KOHYCA,
HWIMHIApa, O00BEM Kyba, MNPSAMOYTrOJbHOIO MapalieNenumnena,
NUpaMHIbl, TPU3MBI, LHUIMHApPA, KOHyca, IIapa, pa3BEpTKa
MMOBEPXHOCTH, CEYEHHS KOHYCa U LWINH]Ipa, TapaieIbHbIe OCU WU
OCHOBAHHIO, CEYEHME Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEUYEHHUE MHOTOTpPaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (QUTYypbl U MOBEPXHOCTH BpAICHUS,

HUX CCYCHHA, B TOM YHUCJIC C IIOMOIIBIO J3JICKTPOHHBIX CPEACTB,
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YMEHHE  IPUMEHSATb  CBOMCTBA  IEOMETpHUYECKHX  (uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH OINPEAECIICHUS H3y4aeMbIX (puryp,
BBIIBUTaTh THUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX I'€OMETPUUYECKUX
¢uryp, 000CHOBBIBaTh WJIM OINpPOBEPraTh MX; YMEHHE IMPOBOJIUTH
kjIaccuukanuoo (GUryp mo pa3iauyHbBIM IIPU3HAKAM, BBINOIHATH

HGOGXO[[I/IMBIC JOIMMOJIHUTCIIbHBIC ITIOCTPOCHU A

YMenue ONCpUpOBaATh IMOHATHUAMU: IABUIKCHHUC B IPOCTPAHCTBC,
napayieNbHbIi  [EPEHOC, CHUMMETpPHS Ha IUIOCKOCTH M B
MIPOCTPAHCTBE, IOBOPOT, Ipeodpa3zoBaHuME NOAO0Ms, IMOIO0OHBIE
(burypsl; yMeH#e pacro3HaBaTh paBHbIC U NOA00HbBIC PUTYPHI, B TOM
qucjic B IIpUPOAC, HUCKYCCTBC, AapXHUTCKTYpPE, HCIOJIb30BATh
reOMETPUYECKHE OTHOLICHUS MNpPH PEIICHUH 33/1a4; HaXOIUTh
TreOMETPUYECKUE BEITMYMHBI (JUTMHA, Yroj, VIO, 00BEM) Tpu
pelIeHnr 3aJad U3 JPYTUX Y4eOHBIX MPEIMETOB U U3 peallbHOMN
’KU3HH;, YMCHHE BBIYHCIISATH I'C€OMETPHYCCKUE BEIUYMHBI (JUIMHA,
yroJ, IUIOmaab, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIIOIB3YS
u3ydyeHHble (OpPMYJIbl M METOAbI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTH NHPaMHIBI, MPU3MBI, KOHYCA, LWIMHAPA, IUIOLIAJb
cepbr; 006EM Ky0Oa, TPSIMOYTOIEHOTO MapalIeIeHIIe1a, TUPAMUIBL,
NpU3MBI, LUIUHIpA, KOHYCa, 11apa, YMEHUE HAaXOIUThb OTHOILIECHUE

00bEMOB NIOAOOHBIX (UTyp
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YMeHHe OnepupoBaTh TOHSATHUSAMH: MPSAMOYrojbHAas CHUCTEMa
KOOpAuHAaT, BEKTOpP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpA,
CyMMa BEKTOPOB, MPOW3BEICHUE BEKTOpA HAa YHMCIIO, Pa3I0KCHUE
BEeKTOpa 1Mo 0a3ucy, CKalspHOE MPOM3BEICHUE, BEKTOPHOE
MPOU3BEICHNE, YrOJl MEXIY BEKTOPaMH; YMEHHE HCIIOJIb30BaTh
BCKTOpHBIfI u KOOp)IHHaTHBIﬁ METOA AJIA pCIICHUSA TCOMETPUUCCKUX

3ala4 1 3a1a4 Apyrux y‘-IeGHLIX npeamMeToB
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YMeHue BbIOMpATh MOAXOAAIIMM METOJ MJIsi PEUIeHUs 3a]lauu;
ITIOHMMAaHHE 3HAYMMOCTH MATEMATHKN B HM3YYEHHH NPUPOIHBIX H
OOIIIECTBEHHBIX IPOILECCOB M SBJICHUN; yMEHUE PpAacIO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHUE IIPUBOJIUTH
IIpUMEPBl MAaTEMAaTUYECKUX OTKPBITUA POCCHMCKOM M MHUPOBOU

MaTeMaTHYECKOW HayKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxa

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

19 Panmonansupie yncina. OOBIKHOBEHHBIE M JIECATHYHBIC IPOOH, MPOIICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 ApudmeTnueckuii  KOpeHb ~ HaTypainbHOM  cremeHu.  JlelictBus ¢
' apu(METHUECKUMH KOPHIMHU HATYpAIbHOHN CTETICHN

14 Crenenp ¢ uenbiM mnokasateneM. CTeleHb C palMOHAIbHBIM I1OKa3aTeleM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTE€HC YMCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnuynble U HaATypaJIbHbIE JOrapHUPMbI

JeiicTBuTenpHble 4Mcaa. Apu(MeTHYEeCKHe ONepaluu ¢ JACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BBHIYUCICHUS, TPAaBUIa OKPYTJICHHS, TPUKUAKA U
OLIEHKA pe3yJIbTaTa BbIYMCIECHUI

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Hensle 1 1poGHO-palioHaIbHbIE YPaBHEHUS

2.2 WppanuonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 Lenblie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA




2.9

CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULbl
3 OyHKIUYU U TpapUKU
31 OyuK1us, crocooOs! 3a1anus pyHkuuu. ['padpuk Gpynkuun. Bzanumuo obparHsie
' dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nacTp ompeneneHus 1 MHOXXECTBO 3HaueHMi ¢yHkuuu. Hymu (ynkmum.
3.2 [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIWH.
' Maxkcumymbl 1 MUHUMYMBI (pyHKIMM. HanOosnbliiee 1 HauMeHbllee 3HaYCHHUE
(YHKIIMHM Ha IPOMEKYTKE
33 Crenennas GpyHKIHSI C HaTypaJbHBIM U LIEJNBIM TOKa3zareneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
35 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
" Touku paspeiBa. AcumnToTel rpadukoB ¢yHkuuii. CoiicTBa (QyHKIHA,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
38 Apudmerndeckass U reomerpuueckas nporpeccud. dDopmyna CIOXKHBIX
' IIPOIICHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoHbIe SIEeMEHTAPHBIX (HYHKLINH
[TpuMeHeHne TPOM3BOJHON K HCCIEIOBAaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxneHre HanOobIero 1 HauMeHbIIEro 3HaueHus! QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoXxecTBa U JIOTHKA
5.1 MHosecTBO, onepanun HajJl MHOKecTBaMu. J[narpamMmel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus




7.1 ®Durypsl Ha MITIOCKOCTH

7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BPALLECHUS

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e 10 kaacc
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e 11 kiaacc
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