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HHOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yuebHoro kypca «l'eomerpus» 6a30BOTO YPOBHS IS
obyuarommxcst 10 —11 kmaccoB paszpabotana Ha ocHoBe DenepanbHOro
rocyJapCTBEHHOro  00Opa3oBaTEIbHOTO  CTaHAapTa  CPEeAHEero  OOUIero
oOpa3oBaHusi, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TIPEIBIBIIEMBIX
K MaTeMaTH4ecKoMy OOpa30BaHUIO, U TPATUIUI POCCUUCKOrO OOpa3oBaHMS.

Peanuzanms IPOTPaMMBbl oOecrieunBaeT OBJIaJICHUE KJIFOUEBBIMU
KOMIIETEHIIUSIMHU, COCTABIISIOIIMMHU OCHOBY JJIsl CAMOPA3BUTHUS U HEIIPEPHIBHOTO
oOpazoBaHus, LEI0CTHOCTh 0OIIEKYIbTYPHOTO, JUYHOCTHOTO u

MO3HABATEIBHOTO PA3BUTHS JINYHOCTU O0YUYaAIOLTUXCA.
HEJIM U3YYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca T€OMETpUHM Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHus 00yCJIOBJICHA MPAKTUYECKON 3HAYMMOCTBIO METalPEIMETHBIX U
HPEAMETHBIX Pe3yJIbTaTOB 00y4eHUS T€OMETPHH B HAIIPABICHUH JIMYHOCTHOTO
pa3BuTus oOydarommxcs, GopMUpOBaHMs (PYHKIIMOHATIHLHOW MaTeMaTH4YeCKOU
IPAaMOTHOCTH, U3yY€HUS JpyruX y4eOHbIX IUCHMIUIMH. Pa3ButHe Yy
00ydaromuxcsi MPaBWIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOKICHUHU
Tr€OMETPUUECKUX aOCTpaKIWi, COOTHOIICHWH PEAThbHOTO W HJEaJbHOTO,
XapakTepe OTPAKEHUS MATEMATUYECKOW HAYKOM SBJIEHUM H IPOLIECCOB
peaIbHOTO MHpa, MECT€ T€OMETPUH B CUCTEME HAyK U POJIM MaTEMaTH4YECKOrO
MOJICIUPOBAHUSI B HAYYHOM TIO3HAHUM H B MPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyYAIIMXCSA, a TaKKe KauecTB
MBINIJICHHS], HEOOXOIUMBIX AJIS aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBnsEeTCS OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHusl, TaK Kak OOECHeurnBaeT BO3MOXKHOCTh H3YUYEHHs Kak
JIUCLMIUTUH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MpliieHne, GopMUpyeMOe MPU M3YYEHUU OO0YyHaroIMMUCS
MOHSATHUIHBIX OCHOB TE€OMETPUM M TIOCTPOCHHUU LIEMOYKU JIOTHYECKUX
YTBEPKACHUM B XOJI€ PEIICHUS T€OMETPUUYECKUX 3aj[ady, YMEHUE BBIIBUTaTh U
OIIpOBepraTh TMIIOTE3bl HETMIOCPEICTBEHHO HCIOIB3YIOTCS MPU PEUICHUH 3a7ad
€CTeCTBEHHO-HAYYHOT'0 LIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BceX 00JacTsAX AesATeNbHOCTH uenoBeka. OpueHTanus 4eJoBeKa BO BpPEeMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHUS OKPY>KAIOLIET0 MUPA, YCIOBUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBaHusl JEHCTBUTENBHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMHU
oOpa3aMu OOBEIMHSET pa3Hble BUABI YYEOHOH W TPYIOBOW ACSITEIHLHOCTH,
SIBIISICTCSL OJTHUM U3 MPO(ECCHOHATBHO Ba)KHBIX KA4€CTB, [TO3TOMY aKTyallbHa
3amaya (HOPMUPOBAHKS y OOYUYAIOIMIUXCSA MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUIECKON JAEATSIHHOCTH IO MHOTHM HAIIPABJICHUSM.
[lenp ocBoeHust mporpamMmbl yuyeOHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHE 00yueHusi — o0IIeo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Ppa3BUTHE
oOyuaromuxcst 4yepe3  oOecliedeHHe BO3MOXXHOCTH  NPUOOPETeHUA U
UCTIONb30BaHUSl CHCTEMATHYECKMX T'E€OMETPUYECKHX 3HAHWM | JICHCTBHIA,
CHCIM(PUYHBIX  TEOMETPUHM, BO3MOKHOCTH  YCICIIHOTO  IMPOJOJDKEHUS
o0pa3oBaHUsl IO CHENHAIBHOCTSIM, HE CBSI3aHHBIM C  TPUKIAIHBIM
HCIOJIb30BaHUEM T€OMETPHUH.
[IporpaMmMa 1o TeomeTpuu Ha 0a30BOM YPOBHE NpeaHA3HAYCHA IS
oOydaromuxcst CpeAHed  IIKOJbl, HE WCHBITHIBABIINX  3HAYUTEIHHBIX
3aTpyJHEHUI Ha YpPOBHE OCHOBHOTO 0oO0IIero obpazoBanus. Takum oOpazom,
oOyuaroruecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTUYECKUE
YMEHUS, CBSI3aHHBIE CO CHEIM(PHUKON TeOMETPUU M HEOOXOAUMBIC ISl )KU3HU B
coBpeMeHHOM obOmecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh H3yYUTh
reoMeTpuIo 0osiee riy00Ko, €CiIu B JaJIbHEHIIIEM BOZHUKHET HEOOXOAUMOCTh B
reOMEeTPUUYECKUX 3HAHUAX B MPO(ecCHOHATBbHOM e TeIbHOCTH.
JlocTmKeHHe 1LIeTd OCBOEHHUSI MPOrpaMMbl OOECHEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuoputreTHpiMM 3amadyaMl OCBOCHHS Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kitaccax sBistoTCS:
e (opmupoBaHHE TMPEICTABICHHUS O TEOMETPHH KaK YacTH MHUPOBOM
KYJBTYpPBbI U OCO3HAHUE €€ B3aUMOCBS3HU C OKPYKAIOLUIIM MHPOM;

e (opmupoBaHHE MPEICTABICHUS O MHOTOIPAaHHUKAX U TeJlaX BpaICHHUS
Kak O BaXHEUIIMX MAaTeMaTHYECKUX MOJENAX, TO3BOJSIONIINX
OTHCHIBATh M U3Y4aTh PA3HbIC SIBICHUS OKPYKAIOIIETO MHUPA,;

e (dopmupoBaHHE yMEHHS pacro3HaBaTh Ha dYepTekax, MOJCIIX U B

pEaIbHOM MHpPE MHOTOTPAHHHUKH M TEJIa BPAIICHHSI,

e OBJIAJICHUE METO/IaMHU PELICHMS 3a]]a4 Ha MOCTPOCHUSI HA U300paKEHUIX

MPOCTPAHCTBEHHBIX (QUTYD;
e (opmupoBaHHE YMEHHS OMNEPUPOBATh OCHOBHBIMH TMOHSITHSIMH O
MHOTOTPaHHHUKAaX M TEJIaX BPAIICHUS M HX OCHOBHBIMH CBOMCTBAMH;

e OBJIAJEHUE aNTOPUTMAaMU PELICHUS OCHOBHBIX THIIOB  3ajady;

dbopMupoBaHHE YMEHHS MPOBOJUTH HECIOXKHBIE JIO0Ka3aTeJIbHbIC



PACCyXKJIEHHUS B XOJ€ PEIIEHUs CTePEOMETPUUYECKHX 3aJad W 3ajad C
IPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE  UWHTEUICEKTYadbHBIX ¥  TBOPYECKHX  CIIOCOOHOCTEH
oOy4Jaronuxcsi, I03HABATEIbHOW AKTHUBHOCTH, HCCIEA0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHUS;

e (QopmupoBanue  GyHKUHOHATIBHOM  TIPaMOTHOCTH,  pEJIEBAaHTHOM
F€OMETPUU: YMEHHUE paACIO3HABATh IMPOSBICHUS T'€OMETPUUYECKUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX KU3HCHHBIX
CUTYaIlMsIX U MPU U3YYCHHUH IPYTUX yU4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (QOopMyIupoBaThb MX Ha S3BIKE
r€OMETPUM U CO3/1aBaTh T'E€OMETPUYECKUE MOJIENU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUYECKHM anmapar Uil pPEleHus IPaKTHUKO-
OPHUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJIYYEHHBIE
pE3yNbTATHI.

OTnuuuTenbHON 0COOCHHOCTHIO MPOTPAMMBI SIBIIIETCS BKIIIOUEHHE B KypPC
CTEPEOMETPUU B Hayalle €ro Hu3y4eHus 3ajay, peniaeMblX Ha YpPOBHE
MHTYUTUBHOTO TMO3HAHUS, U ONPEIEIEHHBIM 00pa30oM OpraHW30BaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NPOTEKaHNE UHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YYEHUIO MPeaMETa.

[Ipenmnourenue oTAaéres HATNIATHO-KOHCTPYKTUBHOMY METO/y OOYy4YeHHs,
TO €CTh TEOPETHUYECKHE 3HAaHHWS HMMEIOT B CBOEM OCHOBE UYyBCTBEHHOCTH
MIPEAMETHO-IIPAKTUYECKOM  JI€ATEIbHOCTH. Pa3BuUTHE  NPOCTPAHCTBEHHBIX
IPEICTAaBIICHUA Yy YyYalllUXCi B KypCce€ CTEPEOMETPUM MPOBOAMUTCS 3a CYET
pemieHusl 3ajJad Ha CO3JaHuE IPOCTPAHCTBEHHBIX O0Opa3oB W 3aJad Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 00pazamu. Co3gaHue odpasza MPOBOIUTCS C
OTIOPOM Ha HATJISAHOCTh, @ ONIEPUPOBaHKHE 00Pa30M — B YCIOBUSIX OTBJICUEHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJIEPIKAHUS.

OcHoOBHBIE cofiepxkaTesibHbIe TMHUU Kypca «I'eomeTpun» B 10—11 kiaccax:
«MHuororpannukn», «lIpsiMpie W TUIOCKOCTH B TpOCTpaHCTBe», «Tena
BpailleHus», «BekTopbl M KOOpAMHATBI B MIPOCTPAaHCTBE». DopMHUpOBaHUE
JOTUYECKUX YMEHUH paclpeeisieTCsl He TOJIBKO MO COJIEPAKATEIbHBIM JIMHUSIM,
HO U 110 ToJilaM 00y4YeHHS Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHusl.

Conepsxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATAM
OCBOEHHUsI paboueil mporpamMmbl, paclpeAeNéHHbIM IO TrojgaM OOydeHus,
CTPYKTYpUPOBAHO TakUM O0pa3oM, 4YTOOBI OBJIAJCHHE TE€OMETPUUECKUMU
MOHATHUSIMU M HABBIKAMU OCYUIECTBIISLIOCH MOCJIEIOBATEIIBHO U MTOCTYNATEIBHO,
C CcOONIOACHHEM TMPUHLUINA TPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS



BKJIIOUAJIUCh B OOIIYI0  CHUCTEMY TIE€OMETPUYECKUX  MpEeJCTaBICHUMN
oOyyJaronuxcsi, pacmupsis u yriayomsisi e€, oOpa3ysl MPOYHbIE MHOXECTBEHHbIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

Ha uzydenue reomerpuun orBoauTcs 2 yaca B Heaenmo B 10 kiacce u 1 yac
B Henenmo B 11 kimacce, Bcero 3a aBa roga oOydeHus - 102 yueOHbIX Yaca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeOMeTpuu. Touka, mnpsAmas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacrnonokeHue MNpsMbIX B IPOCTPAHCTBE: MEPECEKAOLINECS,
IapajulesIbHble W CKPEIIMBAIOIIMEC npsMble. llapamienbHOCTh NpPAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IApajUICNIbHBIE MPSIMBIE B IMPOCTPAHCTBE;
MapajuvieJIbHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh NPSAMOM U MJIIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMHU; YIOJI MEXKAYy NpPSMBIMA B NPOCTPAHCTBE.
[TapannenbHOCTh  IUJIOCKOCTEW:  IMApAJUICNIbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuleNbHBIX IIockocTeil. IlpocTeifmme mpocTpaHcTBeHHbIE (UTYpPHI Ha
IJIOCKOCTH: TETpadip, KyO, apajiesiennume]; IOCTPOSHUE CEeUeHUI.

[leprieHAUKYISIPHOCTH TPSAMOM U IUIOCKOCTH: IEPIIEHAUKYJISIPHBIE MTPSMbIC
B IIPOCTPAHCTBE, NPSIMbIE MapaJUIeIbHbIE U NEPHEHAUKYISPHBIE K MJIOCKOCTH,
IIPU3HAK NEPHNEHAUKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpEMa O NPsIMOM
IIEPIICHIUKYJISIPHOU IIJIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY IIPAMOU U
IUIOCKOCTBIO; JIBYTPAHHBIM YrOJI, JIMHEWHBIM yroJ JBYTPAHHOI'O YIJIA.
[leprieHIUKYISP M HAKJIOHHBIE: PACCTOSIHAE OT TOYKH JI0 INTIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 10  IUIOCKOCTH, TMpOeKuus  (Gurypsl Ha  IJIOCKOCTb.
IleprieHIMKYISAPHOCTh IUIOCKOCTEM: IIPU3HAK IEPHIEHIUKYJSIPHOCTH JIBYX
rockocTer. Teopema o TpEX NEPIECHANKYIISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHUMKAa, OCHOBHBIE 3JIEMEHTBl MHOTOIPAHHUKA,
BBIIIYKJIBIC W HEBBIIYKJIBIE MHOTOIPaHHUKH; pa3BEPTKA MHOIOTPAHHMKA.
IIpu3ma: n-yrospHas Ipyu3Ma; TpaHd ¥ OCHOBAHUS IIPU3MBI; IPsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBasg M IIOJIHAsg TIOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
NPSIMOYTOJIbHBIN TTApaJUIENIENUIe] U e€ro cBoucrTBa. [lupammupa: n-yronpHas
nupamujia, TpaHd U OCHOBaHUE MUPAMUJbI; OOKOBas M MOJHAs MOBEPXHOCTh
NMpaMubl; TpaBUJbHAs M YCEYEHHAs NUPAMHUAA. OJEMEHTHl MPU3MBI U
nupamuabl.  [IpaBuiibHBIE ~ MHOTOTPaHHUKH:  IIOHATHE  IIPABWJIBHOTO
MHOTOTPAaHHMKA; MPaBWJIbHAS MpPHU3Ma M IpPaBWIbHASA NUPaMUA; IPaBUJIbHAS
TpeyroyibHas MUpaMuJa U NPaBWIbHBIA TeTpasap; KyO. llpencraBienue o
MPAaBWJIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, AoAeka’ap U ukocadap. CedeHus
IIPU3MBI U TUPAMUBI.



CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, IPSIMOH,
IUIOCKOCTU. DJEMEHThl CHUMMETpUM B TUpamMuAax, MNapajUiesienunenax,
MPaBUJILHBIX MHOTOTPAHHHUKAX.

Brruucnenne »71€MEHTOB MHOTOTPAHHHWKOB: pEOpa, JauaroHa v, YIJIBL.
[Tnomans GOKOBOM IMOBEPXHOCTH U TOJHON TMOBEPXHOCTH MPSMOU MPU3MBI,
IUIOLIAAb OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOM HPHU3MBI.
[Tnomans OOKOBOW MMOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHON MHPaMUJIBI,
TeopemMa O TiIomaau yced€éHHou mnupamuabl. [lonstre 006 o0bEme. OOBEM
MTAPaMUJIbI, TTPU3MBI.

[logoOubie Tena B mpocTpaHcTBE. COOTHOIICHHS MEXKIY IUIOAASMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

11 KIIACC

Tesa Bpamenus

[Munuaapuyueckass  MOBEPXHOCTh,  OOpasylolmue  IIHHIPUICCKON
MMOBEPXHOCTH, OCh ITWJIMHIPUYECKON MOBEPXHOCTH. LIUIMHIp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasymwllas W OCh;, IUIOMaJb OOKOBOM M IOJHOM
MTOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHMYECKOM TmoBepXxHOCTH. KoHyCc: OCHOBaHME | BeEpIIMHA,
oOpasyrolas U OCh; IUIONIAAh OOKOBOM W TOJHOW MOBEPXHOCTU. Y CCUEHHBIM
KOHYC: 00pa3yIolllie U BhICOTA; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IMaMeTp; IUIOMaab MOBEPXHOCTH CREpHI.
B3anMHoe pacmonoxkenne cdepbl W IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; miomaas chepel.

N3o0paxkeHne Ten BpallleHWsT Ha IUIOCKOCTH. Pa3BépTka uuIMHIpa U
KOHYyca.

KoMmOvHanuu Ten BpamieHWss W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMHCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalleHUs.

[Tonstue 06 oObéme. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00
00BEME TPSAMOYTOJLHOTO Tapayienenunena u ciueactsus u3 He€. O0bEM
uIuHApa, Konyca. O0BEM 1mapa u miomass chepsl.

[Tono6usie Tena B mnpocTpaHcTBEe. COOTHOIIEHUS MEXKIY ILIONIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.



Ceuenusa mwiMHapa (MapajuieibHO W MEPHEHIUKYISIPHO OCH), CEUCHMS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOASIIEe Yepe3 BEPIIUHY), CEUCHUS
mapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CII0OKEHHWE W BBIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha 4HCIO. Pa3noxkeHne BEKTOopa MO TpEM
HEKOMILTaHAapHbIM BekTopaM. [IpaBuno napauenenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHHUEM IIPaBUJ JCUCTBUU € BeKkTopamu. lIpsmoyronbHas
cucremMa KoopauHaT B mpoctpaHcTBe. KoopamuHatel BekTopa. IIpocreimme
3ala4d B KOOpAMHATaxXx. YTosl Mexay Bekropamu. CKalspHOE IPOU3BENCHUE
BEKTOPOB. BrIUKCIIEHHE YTIIOB MEXKy MPAMBIMH U IIIOCKOCTAMHU. KoopauHaTHO-
BEKTOPHBIM METOJ IPU PELIEHUH I'€OMETPUYECKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl Y4eOHOTO MpeameTa
«MareMaTnka» XapakTepu3yrTCs:

I'paxknanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO  TPAXKIAHCKOM TMO3MIMM  OOYy4YaroIIerocss Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJIEHAa POCCUIMCKOr0 OOIIECTBa, MPEACTaBICHUEM
O MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
SBJICHUHN, MPOLEAYp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHl U Tp.),
YMEHUEM B3aMMOJIEHCTBOBATh C COLMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
UX QYHKIUSIMU U HA3HAYECHHUEM.

IlaTpuoTH4YecKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTHIO  POCCUMCKOW  TPAKTAHCKOW  HMJICHTHYHOCTH,
YBaKEHUS K MPOUUIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKHU, [IEHHOCTHBIM
OTHOLIEHUWEM K JOCTHXKEHUSM POCCUUCKMX MATEeMaTHUKOB W POCCHICKOMN
MaTEMaTUYECKON IIKOJbl, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUA B JIPYTUX
HayKax, TEXHOJIOTHX, c(hepax IKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM TyXOBHBIX LIEHHOCTEH pOCCHIICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO0 TMOBEACHUS,
CBA3AHHOTO C TPAKTUYECKUM TNPUMEHEHUEM JIOCTH)KEHUH HaykKu U
NEATEIBHOCTBI0 YYEHOIO; OCO3HAHMEM JIMYHOIO BKJI3Ja B IOCTPOEHUE
YCTOMYMBOTO OyIyIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MaTEMAaTHUYECKUM aCIEKTaM pPa3JIMYHbIX BHUJOB
HCKYCCTBA.

DusuyecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHUSI NPUMEHSATH MaTEMAaTUYECKHUE 3HAHUS B
MHTEpecax 30poBOro u Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOIO
OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (30pOBOE NHTaHHE, COATAHCUPOBAHHBIN
PEXKUM 3aHIATHI U OT/ABIXA, peryJisipHas hu3udeckas akTUBHOCTD); (PU3UUYECKOTO
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTHUBHO-03/IOPOBUTEIHHOM
NS TENBHOCTHIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPYly, OCO3HAHWEM IIEHHOCTH TPYAOIIOOHS;, HHTEPECOM K
pa3nuuHbIM  cepaM  TPOo(EeCCHOHATBLHOW  NIEeATENhHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymelr mpodeccnn W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMYy OOpa30BaHUIO U
caM000pa3oBaHNI0 Ha TMPOTSIKEHUH BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHYECKON HANIPABICHHOCTH.

IKOJI0rnYeCcKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHUYECKOW KyIbTYPhI, TOHUMAHUEM BIIUSHHUS
COLIMATIbHO-D)KOHOMUYECKUX  MPOIECCOB HA COCTOSHHE TPUPOTHOM U
COLIMATILHOW Cpefbl, OCO3HAHHMEM TJIO0AIBHOTO XapaKTepa HKOJIOTHYECKHUX
mpo0JieM; OpUeHTalMel Ha TPUMEHEHNE MAaTEMATHICCKUX 3HAHUN TSl PEIICHUS
3a/1ay B 00JIaCTH OKPY’KAIOIICH CpeIbl, IJIAHUPOBAHKS MTOCTYIKOB U OIIEHKU UX
BO3MOYKHBIX ITOCJICICTBHM JIJIST OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HAyKH H OOIIECTBEHHOW TMPaKTHKH,
MOHUMAHUEM MAaTEeMaTHYEeCKOW HAYKH KaK c(hephbl 4eTOBEUECKOM AEATEIHHOCTH,
ATamoB €€ pPa3BUTHUS U 3HAYMMOCTH JUTSI Pa3BUTHUS IMBUIIU3AIMHU; OBJIAJCHUEM
S3BIKOM MaTEMaTHKH M MaTEeMaTUYECKOW KyIbTYypOHW KaK CPEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISAITh TPOCKTHYIO U  HCCIEOBATEIHCKYIO
NeSATETLHOCTh UHIUBUIYATIBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl Y4€OHOTO MpeameTa
«MaremaTuka» XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEpCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKATMUBHBIMU
0eucmeusMuy, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1) Vnusepcanvnvie nosmaseamenvuwvle Oeticmsus, obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECcco8 obyuarouwuxcsi (oceoeHue
Memoo0o8  NO3HAHUS — OKpyxcanowezo Mupa; HpuMeHeHue  J02U4eCcKUX,
UCCe008amenbCKux onepayull, ymeHuti pabomamso ¢ uHgpopmayueli).

ba3oBble 1ornueckue AefcTBU:

e BBIBISTH u XapaKTepHU30BaTh CYILIECTBEHHbBIE PU3HAKU

MaTEMaTUYECKUX OOBEKTOB, MOHITHI, OTHOIICHUH MEXIY MOHSATUSIMU;
bopMyIupoBaTh onpeaeIeHus MOHSITUH; yCTaHaBJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JJ1s1 0000IIeHUS U
CpaBHEHUS1, KpUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIPUHUMATh, (DOPMYIHPOBATH M MPEOOPa3OBBIBATH CYKICHUS:
YTBEPAUTENbHbIE U OTPUIATENIbHbIC, €IUMHUYHbIC, YaCTHbIE U OOLIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
OpoTUBOpeuMsl B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSIX;
npenjaraTb  KpUTEpUM ISl BBISBJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JIeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
OPOBOAMTH  CaMOCTOSITENIbHO  JOKa3aTelIbCTBA  MAaTeMaTUYECKUX
yTBepXKACHU  (mpsMble ©U  OT  NOPOTHUBHOTO),  BBICTPAUBATH
apryMeHTaluIo, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJIBL;

BBIOMpaTh CIoOco0 perieHust ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pEIICHUs, BBIOMpPATh HanOoJiee MOIXOIAMIMA C YIETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarenLcKue 1eHCTBUA:

UCIIOJB30BaTh  BONPOCHl  KAaK  MCCIENOBATEIbCKUM  MHCTPYMEHT
MOo3HaHUs;, (HOPMYITUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE,
po0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO0, MHECHHE;

OPOBOJHWTH  CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,
UCCJIEIOBAHUE MO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4eCKOro
o0BbeKTa, SBIEHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOATENbHO  (popMylMpoBaTh  O0OOIIEHUST UM BBIBOABI IO
pe3yibTaTaMm MPOBEAEHHOTO HAOIOJEHUS, HCCIEIOBAaHUS, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BIBOJOB U 0000IIEHNUI;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOILIECCA, 4 TAKIKE BBIIBUTATH
MPEINOJIOAKEHUS O €0 PA3BUTHUH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH Je(hULUTH MH(GOPMAIINH, TaHHBIX, HEOOXOIUMBIX /ISl OTBETA
Ha BOIIPOC U ISl PEIICHHUS 3a]1a4u;

BBIOMpAaTh MH(POpPMAIMIO W3 HCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIIUIO Pa3IUYHBIX BUAOB U OPM IPEICTABICHHUS,



CTPYKTYpPUpPOBAaTh HMH(POpPMALIUIO, TPEACTaBIATh €€ B Pa3IUYHBIX
(dbopmax, WILTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh  HAAEKHOCTH  HMHpOpPMAIMM MO  CAMOCTOATEIHHO
c(hOpMYyIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbhvie KOMMYHUKamMueHble Oelicméus, o0becneuusaom

CgbOpMMpOGClHHOCI%b Cleﬂlaﬂbelx HABBLIKOB 06)/1{61}01,{41/060}1.
Oomenue:

BOCIPUHUMATh H (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEISIMH OOIICHHSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHUS I10
X0y PElICHHUs 337a4i, KOMMEHTUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B XOJi¢ OOCYXXIEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOit
TEMBI, TIPOOJIEMBI, pelaeMOl 3a/1a4u, BHICKA3bIBATh HJICH, HAICIICHHBIC
Ha TIOMCK PEIICHUS; COMOCTABIIATh CBOM CYXJICHHUS C CYXICHHUSIMH
APYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3iIMuUe U CXOJCTBO
MO3HIIMH; B KOPPEKTHON (hopMe (GopMysMpoBaTh pa3HOINIACHUS, CBOU
BO3PaKCHUS,

NPEICTaBIATh  PE3yJIbTaThl — PEIICHWs  3a7add, OSKCIICPUMEHTAa,
UCCIIC/IOBAHUS, TPOCKTA, CaMOCTOSATENBHO  BBIOMpaTh  ¢opmar
BBICTYIUICHHST C Y4€TOM 3aJad TPE3CHTAlMd U  OCOOCHHOCTEH
ayJTUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh H  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHJAHOW W
WHJUBUIyIbHONW pabOThl MpU PEIICHUH Y4eOHBIX 3aj]a4; MPUHUMATH
eldb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3aIUIo
COBMECTHOM paboOThl, pacmpeneisiTh BUIALI PabOT, TOTOBApUBATHCH,
oOCyXmath TMpOIECC H pe3yabTaT paboThl; 0000mAaTh MHEHUS
HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYNIOBBIX ¢dopmax pabdoTel (0OCykaeHus, oOMeH
MHEHUH, «MO3TOBbI€ IITYPMbI» 1 UHBIE); BBIMOJIHSATH CBOIO YaCTh padOThI
U KOOPIAWMHUPOBATH CBOW JIEUCTBHS C JNPYTMMH YICHAMH KOMAaH/IbI,
OIICHUBATh KaYeCTBO CBOETO BKJIAJa B OOIIHMI MPOMYKT MO KPUTECPHUSIM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuusepcanonvie  pecynamuenvie  Oeiicmsus,  obecneyugarom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, aJITOPUTM PEUIECHUS 3a]la4u, BEIOUPATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX



BO3MOKHOCTE, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb:

e BJIAJACTh HABbIKAMU II03HABATEJIbHON pe(IeKCUu Kak OCO3HaHMs
COBEPIIAEMBIX JEHCTBUI U MBICIIMTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB;
BJaJIeTh CIOCO0AaMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca MU
pe3yJbpTara peleHnsl MaTEMaTHIEeCKOM 3a/1auu;

e IPEABUIETH TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPU PELICHUHU
3a/lauyd, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB,  JAHHBIX, HAaWJIEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEMN;

e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIH U YCIOBHUSIM, OOBICHSITH
IIPUYMHBI JOCTHKECHHS WIA HETOCTHKEHUS PE3YJIBTaTOB AEATEIbHOCTH,
HaXOAMUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmnepupoBath MOHATHAMH: TOYKA, MPSAMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEJCTBUS U3 HUX IMPHU PEHICHUU
Tr€OMETPUYECKUX 3a]1ad.

OnepupoBarh MOHATUSIMH: TAPALIEIBHOCTh ¥ TEPICHAUKYISIPHOCTH
TPSIMBIX U TIJIOCKOCTEH.

KnaccudumnmpoBaTs B3aMMHOE pAaCIONIOKEHUE MPSAMBIX W IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBarh MOHSATUSMH: JIBYTPAHHBIA YroJl, TPaHU IBYTPAHHOTO yTJa,
pebpo ABYTPAaHHOTO yTia; TMHEHHBIN YTroJ ABYTPAHHOTO yTIia; rpaaycHas Mepa
JIBYTPAHHOTO YTJIA.

OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBITTYKJIBIH W HEBBITYKJIBIN
MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPaHHUKA, PAaBUJILHBI MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIUpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuieienumne, Kyo).

KnaccudunupoBaTh  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
Kkinaccu(ukanuy (BBIMYKIbIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABHIIbHBIC
MHOTOTPAHHHKH; TIPSMbIC ¥ HAKJIOHHBIE TIPU3MBI, TTApaJUICICTUTICBI).

OnepupoBaTh NOHATHSIMH: CEKYIIAs INIOCKOCTh, CEYCHIE MHOTOTPAHHUKOB.

OOBACHATH MIPUHIIUIIBI IIOCTPOEHUS CEUSHUH, UCIIONIB3YsI METO]T CIIEIOB.



CTpouTh CEYEHUS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BHUJ
CBEpXY, COOKY, CHU3Y.

Pemartp 3amaun Ha HaXOKJIEHUE T€OMETPHYCCKHX BEJIUYHMH 10 00pasiam
WIN aJITOPUTMaM, PUMCHSISI H3BECTHBIC aHATMTHYECKUE METO/IbI TIPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a]1a4 Ha BEIYMCIICHUE PACCTOSHUN MEKIY ABYMS
TOYKAMH, OT TOYKH JIO TPSIMOH, OT TOYKA JO IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU.

Pemartp 3amaun Ha HaXOKJIEHUE N€OMETPHYCCKHX BEJIUYHMH 10 00pasiam
WIN aJITOPUTMaM, IPUMECHSISI H3BECTHBIC aHATMTHYECKUE METOJIBI TIPU PEIICHUH
CTaHJAPTHBIX MATEMAaTHYECKUX 3aJlad Ha BBIYHUCICHUE YIJIOB MEXIY
CKPCIIHUBAOIIAMUCSA TPSIMBIMH, MEXKIY TPSIMOH ¥ IUIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

BbIaucisate 00bEMBI U IIIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpHU3Ma,
nupamMmuia) ¢ OpPUMEHEHHEM (QOPMYJ; BBIYMCIATH COOTHOIICHUS MEXIY
TUIOINA/ISIMUA TTOBEPXHOCTEH, 00bEMaMHK MO IOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSMHU: CHMMETPHUS B TPOCTPAHCTBE; ILIEHTP, OCh H
IJIOCKOCTh CHMMETPHH; IICHTP, OCh U INIOCKOCTh CAMMETPHH (DUTYPBHI.

W3BnekaTh, mNpeoOpa3oBbIBAaTh W WHTEPIPETUPOBATH HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (UTypax, MPEJCTABICHHYIO Ha YepPTEe)KaX
U PUCYHKaX.

[TpumeHsITh TeOMeTprueckne (aKThl IS PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, NPEANONAralolluX HECKOJIbKO IIaroB pPEHICHHs, €CJIA  YCIOBHS
PUMEHCHHUS 33]IaHbI B SBHOU (opMme.

[TpuMeHsATh TpoOCTEiIne TPOTPAMMHBIC CPEICTBA M AJICKTPOHHO-
KOMMYHHKAITUOHHBIC CHCTEMBI IIPH PEIICHHH CTEPEOMETPUUYSCKUX 3a/1a4.

[TpuBOIUTE TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTECH B MPHPOJC H
KM3HH, PACIIO3HABATH MPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHATH MOJTydeHHbIC 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATH PEaIbHbIC
CUTyallud W TPUMCHSATh W3ydYeHHbBIC TOHSATHS B IMPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKH C(HOPMYJIIMPOBAHHONH MPOOJIEMBI, MOJCIUPOBATh PEATLHBIC
CUTyaIlldu Ha S3bIKC TEOMETPHH, HCCJICIOBAaTh ITOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAHUEM T'€OMETPUYCCKMX TOHATHH W TEOpeM, armapara ajireOopsl;
pelaTh MPaKTUYECKHE 3a/1a4yM, CBS3aHHBIC C HAXOXKICHHEM TI'€OMETPUYCCKHX
BCJIMYHH.

11 KIIACC



OnepupoBaTh MOHATUSAMU: IMIUHIPHYECKAs MOBEPXHOCTh, 00pa3youe
[WIMHAPUYECKOM  MOBEPXHOCTH; LMJIMHAP, KOHUYECKAas IOBEPXHOCTD,
oOpa3ymolre KOHUYeCKON MOBEPXHOCTH, KOHYC; cepuuecKas MOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (IMIHHIP, KOHYC, cdhepa U 1map).

OOBACHATH CIIOCOOBI MOJTyYEHUs! TEJ BpaIlEHUs!.

KnaccudunupoBaTh B3aMHOE pacrosiokeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
BBICOTA CErMEHTA; IIAPOBOH CJIOHM, OCHOBAHHUE IIIAPOBOTO CIIOSI, BBICOTA IIAPOBOT0
CJ10s1; IIaPOBOU CEKTOP.

Bbuncnare o0bEMBI M IUIOHMIANM T[OBEPXHOCTEW Tel BpaLICHHUS,
r€OMETPUUECKUX TN C IPUMEHEHHEM (OPMYIL.

OnepupoBaTh TOHATUSAMHU: MHOTOTPAaHHHMK, BIHCAaHHBIM B cdepy U
OMHCAaHHBIM OKOJNO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHUK WM TEJO
BPALLCHHUS.

BbIunciaTh COOTHOIIEHUS MEKAY TUIOMAASIMU OBEPXHOCTEH 1 00bEMaMu
MO00HBIX TEIL.

N300paxaTh u3ydaemble (UTYpHI OT PYKH U C MPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEeXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJl BPALCHHUS.

W3Bnekatb, MHTEPHIPETUPOBATh W MpeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JeMCTBUSL CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YUCIIO, O0BACHATH, KAKUMU CBOMCTBAMH OHH 00JIaat0T.

[TpumeHsTh paBUIIO Napasuieenue a.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, YroJ
MEXJy BEKTOPAMH, CKAJIIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEApHbBIE U
KOMIUTAHAPHBIE BEKTOPBI.

Haxoauts cymMmMy BEKTOPOB M IMPOU3BEACHHE BEKTOpA Ha YHCIO, yroi
MEX/y BEKTOPaMHM, CKAJIIPHOE MPOU3BEACHUE, PACKIAIbIBaTh BEKTOP MO ABYM
HEKOJIJIMHEAPHBIM BEKTOpaM.

3anaBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensaTh reoMerpuueckue (akTbl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a1a4, TMPEANOJaralluX HECKOJIbKO IIaroB peHIeHHs, €ClIu YCIOBUS
NpUMEHEHUS 33J]aHbl B SBHOU (opMme.



Pemate npocreimme reoMeTpu4ecKue 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemare 3amauuM Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHWU U
HAXO0XJICHWE TeOMETPUUECKUX BEIMYMH MO o0pa3lamM WId aJrOpUTMaM,
IPUMEHSAS U3BECTHBIE METOJbl IPU PEIICHUH CTAaHAAPTHBIX MATEMaTHYECKUX
3az1ay.

[IpruMeHATs DpOCTEUIIME MNPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUYECKHX 3a4a4.

IIpuBoaNUTH IIPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
’KU3HH, PAaCIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh MONy4YeHHBIE 3HAaHUSA Ha MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallUH W NPUMEHATh W3YYEHHBIC IOHATHUS B IMPOLECCE MOUCKA PELICHMS
MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH pPEATbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM T€OMETPUYECKUX IOHATHUI M TEOopeM, ammapara ajireOpsl;
penaTh IPaKTUYECKHUE 3aJa4yM, CBSI3aHHBIE C HAXOXACHUEM IE€OMETPUYECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [IOK
! Baexerie B crepeomerpiio 10 https://m.edsoo.ru/1¢209e37
) [IpsimMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. 12 1 bu6nuoreka [IOK
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHUKYISPHOCTD NPSMBIX U 12 Bu6muotexa [JOK
MIJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
4 1 1
Vsl MeXay NPsSMBIMU U TJIOCKOCTSIMU 0 hitps://m.cdsoo.ru/1c209¢37
bubmunoreka LIOK
> MrororpanHmkH 1 ! https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 06 9 1
HEMEI MHOTOTPAHHHKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 4 1 Bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne i/mm P Konrpoabnsie IIpakTuueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcebl
but6mmoreka [IOK
! Tena BpateHus 12 https://m.edsoo.ru/1¢209e37
. but6mmoreka [IOK
2 OOBEMEI Ten > ! https://m.edsoo.ru/1¢209e37
3 BekTopbl u KOOpAUHATHI B 10 1 bu6nuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenHue, 06001IeHNE, . | Bbubmunoreka LIOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE

MUPaMUE, UX PA3BEPTKHA U

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
OCHOBHbBIE TOHATHS
CTEepEOMETpHUU: TOUKA, psAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
| [IpaBuia n3obpaxxeHus Ha 1 bu6nuorexa [IOK
PHUCYHKaX: U300pakeHus https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapaJuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
ITonsaTHA: nepecekaromuecs
2 MIJIOCKOCTH, TEPeCceKarouecs 1 Bubmmorexa [IOK
> TP https://m.edso0o.ru/2d8a9¢99
npsiMas U MI0CKOCTh
[TonsTus: nepecekaronuecs
3 IJIOCKOCTH, IEPECEKAIOIINECS 1 bubmmorexa LOK
> 11°P https://m.edsoo.ru/db685¢73
npsiMas U MI0CKOCTh
3HAaKOMCTBO €
4 MHOTOTpaHHUKaMU, H300pa’keHue | bubmmoreka [JOK
MHOTOTPAaHHUKOB Ha PUCYHKAX, https://m.edsoo.ru/a63959ed
Ha TPOEKLHMOHHBIX YepTexax
5 HauaneHbie cBenenus o kyoe u | bubmmoreka [JOK

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monen. CeueHus
MHOT'OTPaHHUKOB

HauaneHbie cBeneHus o kyoe u
MUPaMUE, UX PA3BEPTKHA U

but6mmoreka [IOK

6 moxenu. Ceuenns https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 akCHOMaTHYECKOM

7 MOCTPOEHUH CTEPEOMETPHH: bu6nuoreka [IOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CIICJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

2 ITIOCTPOEHHUH CTEPEOMETPUH: bubmmoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 ITIOCTPOEHHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0o.ru/65¢c6b106
CIIEJICTBUS U3 HUX
[TonsiTHE 06 aKCHOMATUYECKOM

10 ITIOCTPOEHHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3anmHoe pacnonoxenue

1 IPSIMBIX B IPOCTPAHCTBE: Bu6muotexa [JOK

MNEPECCKAIIMUECH, MMapalJICIbHBIC
N CKPCIIHUBAIOIIUECC ITPSAMBIC

https://m.edsoo.ru/1a2520f6



https://m.edsoo.ru/3d8ffd32
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HapaJIJIeJIBHOCTB MMPAMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE:

12 bHBIE TIPSIMBIC B bubmorexa HOK
fapainiet P https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MApaUIeIbHOCTh
TPEX MPSAMBIX
[TapannienbHOCTh IPSIMBIX U

13 IIJIOCKOCTEH B IPOCTPAHCTBE: bubmmoreka [JOK
[TapannenpsHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH

14 VYTriael ¢ cOHanpaBJIEHHBIMU bu6nuoreka [IOK
CTOpPOHAMU https://m.edsoo.ru/9f4071b9

15 VYros Mexay nNpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapaienbHOCTB IIOCKOCTEH: bu6nuorexa [IOK

17
[apajieinbHble IJIOCKOCTH https://m.edsoo.ru/2e18f255

18 CBoiicTBa napaieIbHbIX bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiimme npoCTpaHCTBEHHbBIE

19 (bllzr bl Ha HJIOIZKOCI”)FI/I' TeTpa’ bubmorexa [IOK

P  TEIpasp, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesienume/I
. bubmoreka [JOK

20 Hoctpoerite cetertiit https://m.edsoo.ru/1d434d0f

bub OK

21 [TocTpoenue ceuenunit nommotexa [

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
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KonrponsHast pabora o Teme
"[Ipsimble U TUIOCKOCTH B

Bbubmunoreka LIOK

22 npocrpascTse. [lapamiensHOCTD https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTEM"
[TeprieHAMKYASAPHOCTD NPAMOUN U

23 HJI(I))CKOCTI/II};IeppHeHI[I/IKyIJ)ISIpHBIe bubnmorexa LHOK

https://m.edsoo.ru/b19f6a5d

IIpsIMbIE B IPOCTPAHCTBE

24 [Ipsmbie napauiebHbIE U bu6nuoreka [IOK
MEPIEHANKYIAPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95

25 IIpsimble napasuienbHbIE U Bu6muotexa [JOK
MEPIEHANKYIPHBIE K IIOCKOCTH https://m.edsoo.ru/ba545966

%6 [Ipu3Hak nepnesauKyJIsSpHOCTH bu6nuorexa LIOK
IIPSIMOM U TNIOCKOCTHU https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIIPHOCTH bu6nuoreka [IOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsiMoit Bu6muotexa [JOK
MEePNEHANKYISIPHON MIIIOCKOCTH https://m.eds00.1u/635¢5087

79 Teopema o npsiMoit bu6nuorexa [IOK
MEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o ipsimoit bu6nuoreka [IOK
MEePNEHANKYISIPHON MIIIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHIUKYNSIp U HAKIIOHHBIE:

31 paccTostHue OT TOYKHU 10 bubmmoreka [JOK

MIJIOCKOCTH, PaCCTOSTHHE OT
NPAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/33¢477d3
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[lepnieHqUKyYISAp U HAKJIOHHBIE!

pacCToAHUC OT TOYKHU O

Bbubmunoreka LIOK

32 IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
NPAMOM 10 MIIOCKOCTH
[lepnenquKkymsip U HaKJIOHHBIE!
13 paccTossHUuE OT TOYKHU 10 bu6nuoreka [IOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/aSb7b8e3
IIPSIMOM A0 IJIOCKOCTH
[lepnenauKynsp ¥ HaKJIOHHBIE:
paccTossHuE OT TOYKHU 110 bu6nuoreka [IOK
34
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
IIPSIMOM A0 IJIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YroJl bu6nuoreka [IOK
MEXy NMPSMOM U IIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yroJi, TMHEHHBII bubmmoreka [JOK
YroJa ABYTPAHHOTO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBII bu6nuorexa [IOK
YroJ1 ABYTPAHHOTO yIJja https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTH
18 TJIOCKOCTEH: TTPU3HAK bu6nuoreka [IOK
NEPIEHAUKYIAPHOCTU ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[TepieHAMKYASIPHOCTH
19 TJIOCKOCTEH: TTPU3HAK bu6nuoreka [IOK

MEePIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/66fefadd
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[lepneHqUKYISAPHOCTD
IJIOCKOCTEM: MTPU3HAK

Bbubmunoreka LIOK

40
MEPIEHIUKYISPHOCTH IBYX https://m.edsoo.ru/ba75dcS57
IJIOCKOCTEN
A1 Teopema o Tpéx bu6nuorexa [IOK
MEPIEHAUKYIIpax https://m.edsoo.ru/e4972cdc
4 Teopema o Tpéx bubmmoreka [JOK
MEPIEHINKYIAPAX https://m.edsoo.ru/52188a7d
13 Teopema o Tpéx Bu6muotexa [JOK
MEPIEHAUKYIApaX https://m.edsoo.ru/9246736
KonrtponsHas pabora o Temam
44 "IlepneHIUKYISIPHOCTD MPSAMBIX bu6nuorexa LIOK
1 iockocTel" u "Yriabel MexIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOT'OTPaHHUKA, BBITYKJIbIE U Bubmmorexa [IOK
P ’ Yt https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA
[Ipu3ma: n-yrojapHas npu3sma;
I'PaHU ¥ OCHOBAHUS PU3MBI;
46 npsiMasi 1 HaKJIOHHAas PU3MBI; Bubmmorexa [IOK
P P ’ https://m.edsoo.ru/b4ad63ad
O0KOBast ¥ OJTHASI TOBEPXHOCTh
MIPU3MBI
[Tapannenenunen,
N but6mmoreka [IOK
47 IIPSIMOYTOJIbHBIN

MapajuieNenuIie]l U ero CBOKMCTBa

https://m.edsoo.ru/8a7be683
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48

[Inpamua: n-yroapHas
NApaMUJia, TPaHU U OCHOBAHUE
UpaMuIbl; O0OKOBAs U MOJIHAS
MTOBEPXHOCTb TUPAMHU/IBI;
IIpaBWJIbHAS U yCEUEHHAs!
nupamuaa

Bbubmunoreka LIOK
https://m.edsoo.ru/fb1cd0a5

49

IIpaBunIBHBIE MHOTOTPAHHUKHU:
MOHATHUC ITPABUIIBHOT'O
MHOTOTPaHHHKA; TPaBUIIbHAS
npU3Ma U MpaBUIbHAS TUPAMUJIA;
NpaBUIIbHAS TPEYTOJIbHAS
nUpamMu/Ia U MPaBUIbHBINA
TeTpadap; Kyo

Bbubmunoreka LIOK
https://m.eds00.ru/074c8865

50

[IpencraBienue o npaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTayIp,
JOJEKa’Ap U UKOCAdIP.

bubmunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETpUHU B MUPAMHUJIAX,
napajuiefienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX

Bbubmunoreka LIOK
https://m.edsoo.ru/b9e777d9

52

BrrunciieHue 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JMaroHaju, yribl

Bbubmunoreka LIOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTH
U IIOJIHOY ITOBEPXHOCTHU IIPSIMOi

but6mmoreka [IOK
https://m.edsoo.ru/37d84157
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MIPU3MBI, IJIOMIA b OCHOBAaHU,
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI

[Tnomane 60KOBOI MOBEPXHOCTH
U ITIOBEPXHOCTHU IIPaBUIILHOMN

but6mmoreka [IOK

>4 HHpaMHf[ P, Teopema O TUIotaH https://m.edsoo.ru/5603e30b
OOKOBOI TTOBEPXHOCTH
YCEUEHHOU MUpPaMUIbl
55 KontponbHas paboTa mo teme bu6nuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N but6mmoreka [IOK
3 Honsie 06 00neme https://m.edsoo.ru/7ad0020b
N but6mmoreka [IOK
37 O0bem mpamue! https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
58 O0bem mpamue! https://m.edsoo.ru/f47dfefd
N bubmoreka [JOK
> O0bem mpamue! https://m.edsoo.ru/79¢10312
N bubmuoreka [IOK
60 ObEM nHpavi b https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 O0bEm mpu3MEl https://m.edsoo0.ru/79853608
N bubmuoreka [{OK
62 OObEM npi3Mbl https://m.edsoo.ru/1¢053890
63 O0BEM pU3MBI bubmuorexa LIOK

https://m.edsoo.ru/482d351



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51

KonrponsHast pabora o Teme

but6mmoreka [IOK

64 "O0BEMBI MHOTOTPAHHUKOB" 1 https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o6o0IIEHNE
65 CHCTEMAaTHU3allMsl 3HAHHH. 1 bubnuotexa [JOK
[TocTpoeHue ceueHuli B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, o6o0IIEHNE
cucTeMaTu3als 3HaHUH.
Brrunciienne paccTosHUAM: MEXITY
66 JBYMSI TOUKaMH, OT TOUKH J10 1 bubmmorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH A0 MJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
bu6mmoreka [IOK
67 HToroBast KOHTpOJIbHAs paboTa 1 hitps-//m.cdsoo.rw/b9146bc
[ToBTOpenue, 0600IICHNE
CUCTEMAaTHU3alMs 3HAHWUH.
BrrunciaeHue yrioB: Mexn
68 CermHBa}omenc;I HpiIMEiMI/I, 1 Bubmiorexa HOK

MEXIy IPSIMOH U IIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU

https://m.eds00.ru/56765e¢8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Konrpoabnsie  IIpakruueckue op
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: neHTp, paanyc,

1 HaMeTp; MI01Iab 1 Bubmmorexa LOK
g P> tazn https://m.eds00.ru/0341bc2b
MMOBEPXHOCTHU chepbl
B3anmHoe pacnonoxenue

) cdepbl U IITOCKOCTH; 1 bubmmoreka [JOK
KacaTesbHasl IUIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; iomanb chepsl

3 N3obpaxenue chepsl, mapa Ha | bu6nuoreka [IOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f712
Hunuaapuyeckas MOBEPXHOCTbD,

4 oOpa3syromue MUIHHIPUIECKOM | bu6nuoreka [IOK
IIOBEPXHOCTH, OCb https://m.edsoo.ru/6054b8c1
[WIAHIPHYECKON TTOBEPXHOCTH
HunuHap: ocHOBaHUS U
OOKOBast TOBEPXHOCTb,

5 o0pa3yrolas U 0Ch; MO 1 Bubmmorexa [IOK

p y}f) L https://m.edsoo.ru/188f6216
OOKOBOI1 U MOJHOMN
MMOBEPXHOCTHU
H300paxenne MuMHIpa HA
P N P bu6mmoreka [IOK
6 IJI0CKOCTH. Pa3BépTka 1

nujinHapa. Ceuenus HUJIMHApAa

https://m.edsoo.ru/016e25¢eb
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(TJI0CKOCTHI0, MapasuIeIbHON
WM NIEPIEHAUKYIISIPHON OcH
LMIAHAPA)

Konunueckas moBepxXHOCTb,
o0pa3yroIire KOHUIeCKOn

but6mmoreka [IOK

! IIOBEPXHOCTH, OChb U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHuE 1 BepIIMHa,

2 oOpa3yromas 1 0Ch; TJI0MA b bu6nuoreka [IOK
OOKOBOM M ITOJTHOM https://m.edso00.ru/897dd3b2
MMOBEPXHOCTHU
VY ceu€HHBIN KOHYC:

9 o0pa3yrolue U BhICOTA; bu6nuoreka [IOK
OCHOBaHUS U OOKOBast https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bu6nuoreka [IOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASIIEH
yepe3 BepIINHY)

1 KomOunanwms Ten BparieHus u bu6nuoreka [IOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasnHuk, OnrCaHHbIA

12 okoJo chepsr; chepa, bubmmoreka [JOK

BIIMCaHHas B MHOI'OI'paHHUK
HJIM B TCJIO BPAIICHUA

https://m.edsoo.ru/0b136158
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[Tousatue 00 00BéMe. OCHOBHEIE

but6mmoreka [IOK

13
CBOICTBa 00BEMOB T https://m.edsoo0.ru/26a03{b7
but6mmoreka [IOK
14 &
O6ném nuTHKpa, Komyca https://m.edsoo.ru/5513d87b
but6mmoreka [IOK
15 O0Bé
BEM mapa 1 oma, chepp! https://m.edsoo.ru/d189bde2
ITogoOHEbIC TENa B
npoctpancTBe. COOTHOIICHUS
16 MEXY TIIOIIAIMU bubmmorexa [IOK
o HIUIl .. https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMHU
MMOIOOHBIX Te
KonrponsHas pabora o Temam
17 "Tena Bpamenus" u "OObEMbI bubmorera [IOK
" patt https://m.edsoo.ru/4a33a8ab
Tel
13 BekTop Ha miockocTH U B bu6nuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CiiokeHne 1 BBIYUTAHUE bubmuoreka [{OK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379¢b
Paznosxenue BekTopa 1o Tpém
21 HEKOMIIJIAHAPHBIM BEKTOpaM bubmmorexa [IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenue 3ama4, CBSI3aHHBIX C
bu6mmoreka [IOK
22 IIPUMEHEHUEM IIPaBUII

JNENUCTBUN C BEKTOPAMHU

https://m.edsoo.ru/5a827900
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KoopaunaTHO-BEKTOPHBII

bu6mmoreka [IOK

23
METOAL IpH perficHit https://m.edsoo.ru/d3alfe30
r€OMETPUYECKHX 3a/1a4
[IpsamoyronbHas cucteMa
KOOPJAMHAT B MPOCTPAHCTBE.
24 Koopﬂ WHAThI BI;KTOpa bubmorexa OK
P . pa- https://m.edsoo.ru/48db7058
[Ipocreiimme 3agauu B
KOOpJAMHATAX
Yron Mmexay BEKTOpaMH.
25 CkansipHoe NMpou3BeICHUE Bubmmorexa [IOK
P p A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Beruucnenue yrios Mexay bubmmoreka [JOK
MPSIMBIMH ¥ TUIOCKOCTSIMA https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o Teme
27 "BekTopsl 1 KOOPAMHATHI B bubmorexa [IOK
P " PA https://m.edsoo.ru/77¢22{c5
MIPOCTPAHCTBE
[ToBTOpeHue, 06001IeHNE 1
73 cHUCTeMaTHu3aIvs 3HaHHUH. bubmoreka [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IJIaHUMETPUn
[ToBTOpeHme, 06001IeHNE 1
79 CUCTEMAaTHU3alMs 3HAHWUH. bubmuoteka [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IIIaHUMETPUN
30 [ToBTOpeHmEe, 0600mIEHNE U bu6nuoreka [IOK

cucCTeEMaTH3anus 3HaAHUN.

https://m.edsoo.ru/7491efe0
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3aia4yy MIIAaHUMETPUN U METOABI
UX pELICHUs

[ToBTOpeHue, 0600mIEeHNE U

31 CHCTEMAaTHU3allMsl 3HAHHH. 1 bubnuotexa [JOK
3aia4yy MIIAaHUMETPUN U METOABI https://m.edsoo.ru/4dffda97
WX peIICHUS
[ToBTOpeHue, 0600mIEeHNE U

1 CHCTEMAaTHU3allMsl 3HAHHH. 1 bubnuotexa [JOK
OcHoBHbIE GUTYPBI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUU

but6mmoreka [IOK

33 HroroBast koHTpOIBHAS paboTa 1 hitps-//m.edsoo.rw/ec24dfe?

34 [ToBTOpeHue, 0600mIEeHNE U 1 bu6nuoreka [IOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, MpsiMas, INIOCKOCTh
75 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM M CJIEACTBUS W3 HHUX IpU
' pELIEHNH FEOMETPUUECKUX 3a7au
73 OnepupoBaTh NOHATUSAMU: MAPAIIIEIBHOCTh U MIEPIEHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEMN
74 KnaccupunmpoBarb  B3aUMHOE  PACIONIOKCHHE  NPSIMBIX U
' IJIOCKOCTEH B MIPOCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JBYTPAHHBIN YroJ, TPaHU IBYTPaAaHHOIO
7.5 yria, pedpo ABYTPaHHOTO YIJia, TUHEHHBIN yTroJl JBYrpaHHOTO yria,
rpagycHas Mepa IBYTpaHHOTO yria
OnepupoBaTb  HOHATHUSMHU:  MHOTOTPAHHUK,  BBIIYKJIBIA U
7.6 HEBBIMIYKJIBIM ~ MHOTOTPAHHUK,  DJIEMEHTHl ~ MHOTOTpPaHHUKA,
MPaBUJIbHBIN MHOTOTPaHHUK
71 Pacno3naBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (THpamuia,
' npu3Ma, MPSMOYTOIBHBIN NapauIeNenune, Kyo)
KnaccuduupoBaTe MHOTOIpaHHUKH, BbIOMpass OCHOBAaHMS IUIf
- KIacCU(pUKaUK (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH,
' MpaBWJIbHbIE MHOTOTPAHHUKH, TPSMble M HAKJIOHHBIE TPU3MBI,
napajuieienuneab)
- OnepupoBaTb  MOHATHSAMM:  CEKyllass  IUIOCKOCTb,  CEUYEHHE
' MHOTOTPaHHUKOB
710 OOBSICHATh NPUHLMUIIBI TIOCTPOEHUS CEYEHHl MHOTOTPaHHHKOB,

HCIIOJIB3Ys MCTO/ CJIICIOB




7.11

CTpOI/ITB CCUCHUA MHOI'OIpaHHUKOB MCTOJOM CJICAOB, BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTBIX OOBEMHBIX

duryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemate 3ala4i Ha HaXO0XKACHUC TI'COMCTPHUYCCKUX BCIUYHUH 110
06pa3uaM HIIN aJIrOpUuTMaM, IMPUMCHSASA M3BECCTHBIC aHAJIUTHUYCCKUC
MCTObI NpU PCUHICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3alad Ha
BBIYHCIICHUC paCCTOHHI/Iﬁ MCXAY ABYMsS TOYKaMH, OT TOYKH 10
HpHMOfI, OT TOYKHU [0 IUIOCKOCTHU, MCKIAY CKPCUHINBAOIIUMUCH

MPAMBIMHA

7.13

Pemate 3ala4i Ha HaXO0XKACHUC TI'COMCTPHUYCCKUX BCIUYHUH 110
06pa3uaM HIIN aJIrOpUuTMaM, IMPUMCHSAS M3BECTHBIC AaHAIIUTUYCCKUC
MCTObI NpU PCUHICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aad Ha
BBIUYHUCIICHUC YTJIOB MCXKAY CKPCUHIMBAIOIIUMUCA IMPAMBIMH, MCKIY

HpHMOﬁ U MJIOCKOCTBIO, MCIKY INIOCKOCTAMM, ABYI'PAHHBIX YTIJIOB

7.14

Bbruncnare 00bEMBI U MIJIOMIATNM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, mnwpamMuga) ¢ TOpuUMEHEHHEM (OPMYJ, BBIYUCIATH
COOTHOIIEGHUS MEXIy IUIOIAIsIMU TOBEpXHOCTEH, 00BEMaMu

HO,I[O6HBIX MHOI'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CHUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCh

U THJIOCKOCTb CHMMCTPUH, LCHTP, OCb H IINIOCKOCTH CHUMMCTPUH

buryps

7.16

N3Bnekats, mpeoOpa3oBbIBaTh U MHTEPIIPETUPOBATH HH(OPMALIHIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpaX, MPEACTABICHHYIO Ha

yepTrexax U pUCyHKaxX

7.17

[TpumeHsTH reoMeTpUUYecKre bakTbI TUISE pelieHus
CTEPEOMETPUUYECKUX 3aJlay, IMPEINOJIAraloliuX HECKOIbKO IIaroB

peleH s, eClIi YCIOBUS IPUMEHEHHUS 331aHbl B IBHOU (hopme

7.18

IIpuMeHATH mpocTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUYECKUX

3aaa4d

7.19

[IpuBonnuTe mHpHUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MPUPOJE U )KU3HU, PACTIO3HABATH POSBICHUE 3aKOHOB T€OMETPUU B

HCKYCCTBE




[IpumMeHsATH TONMyYEHHbIE 3HAHHMS Ha NPAKTUKE: aHAIU3HPOBATH
peasbHbIe CUTYalluu U MPUMEHATh N3y4YCHHBIC OHATHS B IpoLecce
MIOWCKA pEIIeHUs] MaTeMaTH4eCKu cPOpMyINpOBAaHHON MPOOIIEMBI,

MOACIIUPOBATE PCAJIBHBIC CHUTyalMH Ha A3BIKE T'COMECTPHUH,

720 UCCIIEOBaTh  IIOCTPOGHHBIE  MOJEIM €  HCIOJIb30BAHHEM
FeOMETPUUECKUX MOHATHM M TeopeM, ammapaTta anreOpbl, perarb
IIPAKTUYECKHE 3a]1a4H, CBA3AHHBIE C HAXO0XKIEHUEM IT'€OMETPUUIECKUX
BEJIMYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh  MOHATUSAMHU:  LWJIMHAPUYECKass  TOBEPXHOCTH,
61 oOpasylomme  UIMHIPUYECKON MOBEPXHOCTH, UUAITUHID,
' KOHUYecKasi TOBEPXHOCTh, 00pa3yrolire KOHHYECKOM MOBEPXHOCTH,
KOHYC, c(heprueckasi IOBEPXHOCTb
6.2 Pacrnio3naBats Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHUS
6.4 KnaccuduiupoBaTs B3auMHOE pacnoioKeHne chepbl U TNIOCKOCTH
OnepupoBaTh NOHITUSIMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE IIAPOBOT0O CIIOA,
BBICOTA IIAPOBOIO CJI0s, IIAPOBON CEKTOP
6.6 Boruncnsate 00bEMBI U IMJIOLIAAM MOBEPXHOCTEH TeN BpalleHUs,
' reOMETPHUECKUX TEJI C MPUMEHEHHEM (HopMyIT
OnepupoBarh MOHATHSIMU: MHOTOTPAHHUK, BIIMCAHHBIA B cepy U
6.7 OTHMCaHHBIN 0KO0JIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH
TEJI0 BpallleHUs
63 BbIUMCIATE COOTHOIIEHHST MEXAY IUIOAASIMH IOBEPXHOCTEH U

00BEMaMU ITOTOOHBIX TEJT




6.9

N300paxkaTh u3ydaemble (UTYpPl OT PYKH U C IHpHUMEHEHHEM

MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BeImmonHATE (BBIHOCHBIE) TIIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell

BpaIieHus

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMALIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPeACTaBIEHHYIO Ha

4epTeKax U pUCyHKaX

6.12

IIpumeHATH T€OMETPUYECKUE (baxTsI JUTS peuieHus
CTEPEOMETPUYECKUX 3aad, MPEAIOJIArallliuX HECKOJIBKO NIaroB

pelIeHus, €Clii YCIOBHS MPUMEHEHUs 3aJ]aHbl B IBHOI Gopme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BemonssaTh I[GﬁCTBPI?I CJIOKCHU BEKTOPOB, BEIYUTAHUS BEKTOPOB U
YMHOKCHH BEKTOPA HA YUCIIO, 06’BHCH5[TI), KaKHMH CBOHCTBaMH OHH

00J1a1ar0T

6.15

IIpuMeHATH MPaBWIIO NAPAILIEIICIIUIIEAA IIPU CII0KEHUH BEKTOPOB

6.16

OnepupoBaTb  MOHATUSAMHU:  JEKapTOBbl  KOOPAMHATBl B
IIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB,
KOOp/JMHATBl BEKTOpa, Yrojl MEXIy BEKTOpaMH, CKaJSIPHOE

IMPOU3BCACHUC BEKTOPOB, KOJJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPBI

6.17

Haxomuth cymMMy BEKTOpPOB M TNpOU3BEACHHE BEKTOpa Ha YHUCIO,
YToJI MEXAY BEKTOpPaMHU, CKaJIIpHOE IPOU3BE/IEHUE, PACKIIaIbIBaTh

BCKTOP IO IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IMJIOCKOCTb YPABHCHUECM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiiine reoMETpUYECKHE 3aJayd Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METO1a

6.20

Pemrate 3aa4d Ha A0Ka3aTCJIIbCTBO MATCMAaTHUYCCKUX OTHOIIICHUN U
HaxOXJCHUC TCOMCTPUYCCKUX  BCIUYMUH II0 06pa3uaM NN
alropuTMaM, MNpPUMCHASA HM3BECTHBIC MCETOAbI IIPU PCIICHHUU

CTaHAAPTHBIX MAaTECMAaTHYCCKUX 3a1a4

6.21

[IpumeHsTh mpocTeline MporpaMMHbIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPHUUYECKUX

3aga4




6.22

[IpyBoauTe mNpuUMEPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACTIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPHHU B

HCKYCCTBE

6.23

[IpuMeHATh TOJNy4eHHBIE 3HAHMUS Ha MPAKTHKE: AHAIW3UPOBATh
pealIbHbIE CUTYallMy U IPUMEHSATh U3yYEHHBIE ITIOHATHUS B IIpoLiecce
MOKCKA PELIeHUs] MaTeMaTu4ecku chopMynrpoBaHHON MPOOIEMBI,
MOJIETIMPOBaTh peajbHbIE CHUTyallud Ha S3bIKE TIE€OMETPUH,
HCCIEAOBaTh  IOCTPOEHHBIE  MOJEIM C  HCIOJIb30BAHHEM
reOMETPUUECKUX TMOHATUN M TeopeM, almapara ajareOphl, peuiatb
MIPAKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOKJIECHUEM M€OMETPUUECKUX

BCINYNH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomeTpus

7.1

OcHOBHBIE MOHATHUS CTEpeOMETpHH. Touka, mpsmMas, TNIOCKOCTh, TPOCTPAHCTBO.
[lonatne 00 aKCHOMAaTHMYECKOM IOCTPOCHHM CTEPEOMETPUHU: aKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3anMHOe pacnonokeHue MpsMbBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECH,
napajuleJbHble W CKpeIlMBamoImuecs mnpsmble. llapamiensHoCTs OpSMBIX H
IUIOCKOCTEM B TPOCTPAHCTBE: NapajUIEIbHBIE MPSAMbIE B IPOCTPAHCTBE,
NapaJUIEIbHOCTD TPEX MPSMBIX, MAPAJICIIBHOCTD MPSMOM U IITIOCKOCTHU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMH, Yrojl MEXAY HpsSMbIMH B IPOCTPaHCTBE.
[TapaninenbHOCTh  MUIOCKOCTEH:  MapajUyieJbHbIE  IUIOCKOCTH,  CBOWMCTBA
napajjieNbHBIX TuIocKocTel. Ilpocreiimme MmpocTpaHCTBEHHBIE (GUIyphl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuieNienuIe i, IOCTPOSHUE CeYeHU I

7.3

[lepieHAUKYIAPHOCTD NMPSAMOM M INIOCKOCTHU: NMEPIECHIUKYISAPHBIE NPSIMBIE B
IIPOCTPAHCTBE, INpPSAMbIE NMapajuleIbHbIE U MEPHEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYIIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpEMa O MHPsIMOU
NEPHEHAUKYJIIPHOH IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ MEXAY IIPSMOU U
MJIOCKOCTBIO, JBYIpPaHHBIA yroj, JMHEWHBIM YroJl JBYrPaHHOTO yria.
[lepneHauKkynsip ¥ HaKJIOHHBIE: PACCTOSIHME OT TOYKU JIO IIJIOCKOCTH,
paccTosiHUE OT HPAMOM 10 IUIOCKOCTH, NPOEKIHs (UIypbl HAa IUIOCKOCTb.
[lepneHAUKYISIPHOCTh IIJIOCKOCTEH: MPU3HAK MEPHEHIUKYIIPHOCTH ABYX

mockocteil. Teopema o TpEX nmepreHIuKyIsipax

7.4

[TonsiTHE MHOTOTPaHHHKA, OCHOBHBIE 3JIEMEHTBI MHOIOI'PAaHHUKA, BBIITYKJIBIE U
HEBBIIIYKJIbIE MHOIOIPDAHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-
yrojibHas Ipu3Ma, FpaHu U OCHOBAHUS MPU3MBL, IIpsAMas U HAKJIOHHAS IIPU3MBI,
OOKOBas ¥ IOJIHAS TIOBEPXHOCTh Mpu3MeL. [lapannenenunesn, npsMOyroabHbINA

napajuiesienunesn u ero cBoiicra. [lupamuaa: n-yronpHas nupaMuja, TpaHu U




OCHOBaHWE TMHUpaMuabl, OOKOBas U TMOJHAs TOBEPXHOCTh IHUPAMHUJIEI,
IpaBWbHAsg U yceu€HHas MNupaMuaa. DJIEMEHTbl NPU3Mbl U MHPAMHIBIL.
[IpaBunbHbBIE MHOTOIPAHHUKHU: TOHATHE TPABUIBHOIO MHOTOTpaHHUKA,
npaBWbHAsg TOpHU3Ma U NpaBUIbHAs NHpaMuia, MpaBHIbHAsg TPEyroybHas
nupaMuia ¥ TPaBUIBHBIA TeTpadap, kyO. [lpencraBieHue o MpaBHIIBHBIX
MHOTOTpaHHHUKAaX: OKTa’Ap, AoJeKa’aAp U uKocadapyrue CedeHus NMPU3MBI U

MUupaMuabl

7.5

CuMmMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. OJIEMEHTBl CHUMMETPUHM B NUPAMHIAX, NapajuIeICHUIECAax,

IMMPpaBUJIbBHBIX MHOTOT'paHHUKAaX

7.6

Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, quaroHany, yrisl. [Inomans
OOKOBOW TOBEPXHOCTH W TIOJHOM MOBEPXHOCTU MPSMON MPHU3MBI, IUIOLIA]Ih
OCHOBaHHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MpsMOW mnpusmbl. [lmomans
OOKOBOH MOBEPXHOCTH W TIOBEPXHOCTH MPABUIHHOW MHPAMUIBI, TEOpPEMa O
miomanau yceuéHHou mnupamunbl. [loHsatue o6 oObéMe. OOBEM mHpaMUIBI,

IIPU3MBI

7.7

[MomoOuble Tema B mpocTpancTBe. COOTHONICHHUS MEXKAY IUIOMAIASIMHI

MOBEPXHOCTEH, 00bEMaMHK MMOJOOHBIX TEI

11 KITACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

6

I'eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yolliye UIHHIPHYECKON TOBEPXHOCTH,
OCh IMJIMHAPUYECKOW TMOBepXHOCTH. LlumuHzap: ocHoBaHMS UM OOKOBas

MOBEPXHOCTh, 00pa3yrolas u 0Ch, IUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunueckass moBepXxHOCTh, 00pa3yrollire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKONM MOBEepXHOCTH. KOHyC: OCHOBaHME M BeEpIUMHA,
oOpa3yrolias ¥ ochb, IUIONMAAh OOKOBOM U MOJHOW MOBEPXHOCTH. Y CEUEHHBIN

KOHYC: 00pa3yloliye U BEICOTa, OCHOBAHHS U OOKOBAsi IOBEPXHOCTH

6.3

Cdepa m map: meHtp, paguyc, OUaMeTp, IUIONIIAJb MOBEPXHOCTU C(hephl.
Bzaumuoe pacnonoxeHue cepsl M IIOCKOCTH, KacaTelbHas IJIIOCKOCTh K

cthepe, uiomanb chepsl




6.4

N3o06paskenue Ten BpallleHHsI Ha MIIOCKOCTH. Pa3BépTka nmunmHapa 1 KoHyca

6.5

KomOunarmu Ten BpaleHuss ¥ MHOTOI'paHHUKOB. MHOTOrpaHHUK, OITMCAHHBIN

okoJ10 cepsl, chepa, BlicaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS

6.6

[Tonsitue 06 06béMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. OOBEM mmimMHIpa,

KoHyca. O0BEM mapa u mioniaas chepsl

6.7

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOMICHHWS MEXIY IUIONIAISIMHU

MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TET

6.8

Ceuenus uuianHapa (MapaiebHO U MEPHIEHAUKYIISIPHO OCH), CEYeHHs] KOHYyca

(mapannenbHOe OCHOBAHUIO U MPOXOJSINEe Yepe3 BEPIUHY), CEUCHHUS 1apa

6.9

BexTop Ha mockocty U B mpocTpaHcTBe. ClI0XKEHUE U BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOopa Ha 4ucio. PasmokeHue BekTopa IO TpEM
HEKOMIUTaHAapHBIM BekTopam. [IpaBmino mapamnenenunena. Pemenue 3anauy,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACHCTBUI ¢ BEKTOpaMHU

6.10

[TpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[Ipocreiive 3agaun B KOOpJAHMHATaX. YToa Mexay BekTopamu. CKalsipHOE
MMPOU3BCACHUC BCKTOPOB. Brruncnenue YrijoB MCKOY MMpAMbIMHA n
INIOCKOCTSMU. KoopaunaTHO-BEKTOPHBII METOJ npu peuenuu

TCOMETPHUICCKUX 3aaayd




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
0o01ero oopazoBaHus

Brnagenue metogamu oKa3aTeNNbCTB, AITOPUTMAMHE PEIICHUS 3a/1a4;
yMeHue GOpMYIUPOBAThH M OTIEPHPOBATH TOHSATHSIMHU: OTIPE/ICICHHUE,
aKcuoMma, Teopema, CIIeICTBHE, CBOMCTBO, IPU3HAK, JT0KA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYJIMPOBKH;  NPUMEHATH  HMX;  yMEHHE
dbopMynupoBaTh 0OOpaTHOE U MPOTHUBOIOJIOKHOE YTBEPKICHUE,
MPHUBOANTH TPHUMEPHl W KOHTPIPHUMEPHI, HCIOJIB30BaTh METO
MaTEeMaTHYeCKOH  HMHIYKIMH;  [POBOJUTH  JOKAa3aTEIbHBIE
pacCyKIeHHs TIpH pEIICHWH 3ala4, OLEHUBATh JIOTHUYECKYIO
MPAaBIWIBHOCTh PACCYXKICHUW; yYMEHHE ONEPUPOBATH MOHATHSIMHU:
MHOYECTBO, ITOJIMHOKECTBO, OIIEPAIIUU HAJl MHO)KECTBAMH;, YMCHHE
HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapar Jyisi OMUCAHUS
peabHBIX MPOIIECCOB H SIBJICHUH U TIPU PEIICHUH 32144, B TOM YHCJIE
U3 IPYyrux y4eOHBIX MPEAMETOB; YMEHHE ONEePUPOBAThH MOHATHIMHU:
rpad, cBs3HBIN rpad, nepeBo, MUKI, Tpad Ha TIOCKOCTH; YMEHHE
3allaBaTh W ONUCBHIBATh Tpadpl Pa3sIUYHBIMH  CIOCOOAMH,

MCIOJIb30BaTh Ipadbl MPU pEeHICHUH 3a/1a4

YMeHHe omepupoBaTh MOHATUSMH: HATYPAIBHOE YHCIO, LEIO0E
YHUCJIO, CTEMEHb C IEJIbIM I[OKa3aTeleM, KOPEHb HaTypalbHOU
CTENEHHU, CTENEHb C palUOHAIBHBIM IIOKa3aTelleM, CTENEHb C
JeHCTBUTENBHBIM TIOKa3aTelieM, Jorapudm drcia, CHHYC, KOCUHYC U
TaHI€HC MPOU3BOJIBHOIO YHCIIA, OCTATOK 10 MOAYJII0, PALIMOHAIIbHOE
YHUCJIO, UPPALUOHATBHOE YUCIIO0, MHOKECTBA HATYpPalIbHBIX, IIENbIX,
palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE MCIOJIb30BaTh
NpU3HAKA ~ JIEIMMOCTH, HAWMEHBIIUK OOIUN  Jenurens U
HauMeHbllee oliiee KpaTHoe, anroputMm EBkiuaa mpu pelieHuu
3a/1a4; 3HAKOMCTBO C Pa3dUYHBIMH TO3WLHUOHHBIMU CHUCTEMAaMH

CUHCIICHUA; YMCHHC  BBIIIOJHATH BBIYUCICHUC 3HAYCHUH |




mpeoOpa3oBaHus BBIPAKECHHUI CO CTEMEHSMU H JIorapupmMamu,
npeoOpazoBaHus JIPOOHO-PAMOHAIIBHBIX  BBIPAKCHHUI; YMEHHE
OTIEPUPOBATH MOHITHSIMH: TOCIEIOBATEIILHOCTD, apu(pMeTHIecKas
nporpeccus, reoMeTpuyuecKas nporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyeckas Mporpeccus; yMEHHe 3aaaBaTh
MOCJIEI0BATENbHOCTH, B TOM YHCIE C IMOMOIIBI0 PEKYPPEHTHBIX
dbopMyI; yMEHHE ONMEPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO,
COMpSKEHHBIE ~KOMIUIEKCHBIE 4YHCJa, MOJYJdb M  apryMeHT
KOMIUIEKCHOTO 4YHcia, ¢opMa 3alucHd KOMIUIEKCHBIX —YHCEIN
(reomeTpuyvecKas, TPUTOHOMETPUYECKasl U aJiredpandeckas); yMeTh
MPOU3BOJUTE apu(METHYECKUE JIEHCTBUS C KOMIUIEKCHBIMHU
YHCcllaMU; TPUBOAUTH MPHUMEPHI HCIOJIB30BAHUS KOMILIEKCHBIX
qucell; ONEpUpOBaTh MOHATHAMM: Marpuua 2xX2 u  3%3,

OTIpEeACTUTENb MAaTPUILIbl, TEOMETPUUECKHUI CMBICIT OTIPEAETUTENS

Ymenue OIIEpUpPOBaTh HOHSTUSMU: palroHaNbHBIE,
UppalroHalibHbIe, I0Ka3aTeIbHbIe, CTENEHHbIE, JorapudMUIecKue,
TPUTOHOMETPUUECKHE YPABHEHMsSI M HEPABEHCTBA, UX CHCTEMBI;
YMEHHUE OIEepUpOBaTh MMOHATHAMH: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHWI, HEPAaBEHCTB U CHCTEM;
YMEHME peulaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIbIO
pa3IMYHBIX TPUEMOB; pelIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IIapaMeTpoOM; NMPUMEHATh YPAaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI
JUISL pEelIeHUs MaTeMaTH4eCKUX 3adad M 3a7ad U3 Pa3Iu4HbIX

o0acTeil HayKH U peanbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (PYHKIHS, YETHOCTh (PYHKIUH,
HNEePUOUNYHOCTD GbyHKIHN, OrPaHUYEHHOCTh (GyHKLHN,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (QYHKIHMH, HauOojbllee H
HauMEHblIee 3HAa4YeHUs (QYHKIMM Ha MPOMEXYTKE, HEeNpepbIBHAS
¢byHKIMsA, acUMNTOTHI Tpaduka GYHKIMU, TepBas W BTOpas
pON3BO/HAs (YHKIMH, T€OMETPUUECKUN M (U3NYECKUH CMBICI
MIPOU3BO/IHOM, TIepBOOOpa3Hasi, ONpeACAEHHbIN HHTETpa; YMEHHE
HaXOAUTh AaCUMIITOTHI rpaduka (QyHKIUH; yMEHHE BBIYUCIATH

MNPOU3BOJHBIC CYMMBI, MPOU3BCACHUA, YACTHOI'O W KOMIIO3UIIUA




(GyHKIMH, HAXOUTH YpaBHEHUE KacaTeabHON K rpaduKy QyHKINU;
yMEHHE HaXOANUTh MPOU3BOIHBIC IEMEHTAPHBIX (PYHKINH; yMEHHE
UCMOJb30BaTh TMPOU3BOAHYIO JUISI WCCIEAOBAaHUS  (DYHKIIHIA,
HAXOQUTh HauOONbIINE ¥ HAWMEHbIINE 3Ha4YeHUs (QyHKUW;
CTpOUTH TpaUKd MHOTOUWICHOB C WCIOJb30BAHUEM arrapara
MaTeMaTU4ecKoro aHajlW3a; MPUMEHATh MPOM3BOAHYIO IS
HaXOXKJICHUS HAWJIYYILIEro peIieHUs] B MPUKIAJHBIX, B TOM YHCIE
COIMAJIBHO-IKOHOMUYECKMX W (U3MUECKUX 33/1a4axX; HAXOAUTh
wiomaan M o0bEMBI (UTY C MOMOIIBIO HHTErpana; MPUBOIUTH
OpUMepsl  MaTEeMaTHYECKOTO  MOJCIUPOBAHUS € ITOMOIIBIO

muddepeHIMaIbHbIX ypaBHEHUN

YMeHue onepupoBaTh HNOHATHAMH: Tpapuk (QyHKIHH, OOpaTHAas
byHkuMs,  KomMmo3unus — (QyHKIWH, — JHMHEWHas — QyHKIHS,
KBaJpaTU4Has (QYHKIUS, palHoOHaIbHas (YHKIHS, CTEleHHAs
byHKIHA, TPUTOHOMETPUUECKHE byHKkuuy, oOpaTHbIe
TPUTOHOMETPHUYECKHUE byHKIHH, nokazareJbHast "
norapupmuyueckas QyHKIUU; YMEHHUE CTPOUTH Ipa(UKH N3yUdeHHBIX
(GyHKIMA, BBITIOIHATH TNpeoOpa3oBaHus TpaduKoB (HYHKIIHM,
UCMOJIb30BaTh I'padUKu Ui U3YUYEHUS MPOIECCOB U 3aBUCUMOCTEH,
NP PEHICHUU 3a7ad M3 IPYTHX YYeOHBIX MPEIMETOB M 3a/a4 U3
peanbHON JKU3HH; BBIpAXKaTh (OPMYIAMU 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU; HUCIIOJNB30BaTh CBOMCTBA W TpPapUKU (QYHKIUH LIS
pelieHusl ypaBHEHUH, HEpPaBeHCTB M 3aJady C IapamMeTpaMu;
n300pakaTh Ha KOOPJAMHATHOW TIJIOCKOCTH MHOXXECTBA PEIICHHI

YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 337]a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA
MPOICHTHI, JOJW M YacTH, Ha JBWIXKEHHUE, padOTy, CTOMMOCTH
TOBApOB U yCIYT, HAJIOTH, 33JIa4H U3 00JIaCTH YIIPABICHUS JINYHBIMU
U CeMEWHBIMH (DMHAHCAMH); COCTaBIIATHh BBIPAKCHUSI, YPaBHCHHSI,
HEPaBEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 33JauM, HUCCIIEI0BATH
MOJY4YEHHOE  peIIeHWe ¢ OIEHWBAaTh  MPaBJIONOJA00HOCTH
pe3yabTaTOB; YMEHUE MOJICIIUPOBAThH PEAIbHbIE CUTYAIlUU Ha SI3bIKE
MaTEeMaTHUKH; COCTABJISITh BBIPAXKECHUS, YPABHECHHS, HEPABCHCTBA U

HX CHUCTCMBI IO YCJIOBUIO 3aJaud, HUCCICAOBATH IMOCTPOCHHLIC




MOJIEJI C UCIIOJIb30BaHUEM ammapara ajireOpbl, HHTEPIPETUPOBATh

MOJIy4YEHHBIN pe3ynbTar

VYMeHue omnepupoBaTh TMOHATHSAMM: CpegHee apudmMeTndeckoe,
MenuaHa, HauOospllee ¥ HauMEHbIIEe 3HAYCHHUs, pa3Max,
IMCIIepcus], CTAHJAPTHOE OTKJIOHEHUE YHCIOBOrO Habopa; yMEHHE
U3BIICKaTh, UHTEPIPETUPOBATh MH(OPMAIIHMIO, MPEICTABICHHYIO B
Ta0nauIaXx, Ha AuarpaMmax, rpadukax, OTpa)kalollyl0 CBOWMCTBa
peanbHBIX MPOIECCOB M SBJICHUMN; MPENCTAaBIATh WH(POPMALUIO C
MOMOIIBIO TalOJIMIl W JAMarpamMM; HCCIIEAOBaTh CTAaTUCTHUYECKHE
JaHHbIE, B TOM YHUCIIE€ C MPUMEHEHHEM TrpadUyecKux METOIO0B U
IEKTPOHHBIX CPEICTB; TIpapUUEcCKu HCCIEN0BaTh COBMECTHBIE
HAOJIOACHUS C TIOMOIIBIO JUAarpaMM pacCeMBaHUS U JIMHEHHOM

perpeccuu

YMeHHe onepupoBaTh MOHATUAMU: CIIyYalHBIM OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIy4ailHOrO COOBITHS; YMEHHUE BBIUUCIIATH
BEPOSITHOCTH C UCTIOJIb30BAaHUEM IPaPUUECKUX METOJIOB; IPUMEHSTh
GOopMyJBl CIOXKEHUS W YMHOKEHHS BEpPOSTHOCTEH, (opMyiy
MIOJTHOM BepoSITHOCTH, (popmyny bepHyninun, komOuHaTOpHBIE (HaKTHI
U (OpMyJIBL; OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITUI; YMEHHE
ONEpUPOBATh TMOHATUAMU: ClIydalHas BEJIMYUHA, pacIpelIeieHue
BEPOATHOCTEH, MATEMAaTU4YECKOE  OXUAAHHME, JUCHEPCHA U
CTaHJApTHOE OTKJIIOHEHWE CIIy4YallHOH BEIMYUHBI, (YHKIHUU
pacnpeselieHuss U INIOTHOCTH PaBHOMEPHOIO, IOKa3aTEeNbHOIO MU
HOPMaJIbHOTO pACHpPENESICHU; YMEHUE HCIOJIb30BaTh CBOMCTBA
U3Y4YCHHBIX PAaCHpelelcHU I PEIIeHUs 3anad; 3HAKOMCTBO C
MOHATUSMHU: 3aKOH OONBIIMX YHCEN, METOABl BBIOOPOUYHBIX
UCCIICIOBAHNM; YMEHHE IMPUBOIUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHUE
OIIEpUPOBATh TOHATUSAMHU: COYETAHHE, IIEPECTAHOBKA, YHCIIO
COUETAHWH, YHCIO TIEPEeCTAaHOBOK; OwmHOM HpIOTOHA; yMeHwHe
IPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYKACHUS Ul PELICHUS
3aJa4y; OLEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTaBIATH
BEPOATHOCTHYI0O MOJEIb W HUHTEPIPETHPOBATH  ITOITY4YECHHBIN

pe3ynbTar




YMeHHE OmnepupoBaTh IOHATHUSAMHU: TOYKA, IpsAMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIja, IUIOCKUH Yrod,
JBYTPAHHBIN IO, TPEXTPAHHBIN YIOJl, CKPELIUBAIOIIUECS IIPSIMBIE,
MapaJUIEIbHOCTh U NEPIEHIUKYIAPHOCTD NPSMBIX M IUIOCKOCTEH,
YOl MEXAY NPSMBIMHU, YTOJ MEXAY HPSMON U IIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSIMH, pPAacCTOSSHUE OT TOYKH JO IIIOCKOCTH,
pacCTOsIHUE MEXKAY IPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMHY;
YMEHHUE HCIIOJIb30BaTh MPHU PELICHUHU 3373y M3y4deHHbIE (DAaKThI U
TEOpeMbl TUIAHUMETPUHU; YMEHHUE OILIEHHWBATh pa3Mepbl OOBEKTOB
OKPY’KAIOILIET0 MHUPA; CTPOUTh MAaTEMaTUYECKHUE MOZCIU C
[IOMOILBID TEOMETPUYECKUX IOHATUHM U BEIWYUH, peularh

CBA3aHHBIC C HUMU IMPAKTHYCCKUEC 3a1a4n
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YMeHHne OmnepupoBaTh MOHATHAMHU: IUIOMAAb (QUTYpPHL, O0BEM
(bUrypel, MHOTOTPaHHUK, IPABWJILHBIA MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHUKA, Ky0, mapajielenuie ], pu3Ma, nupamuia, purypa
Y TTOBEPXHOCTD BpAIlCHUs, IIMIUHIIP, KOHYC, TIap, cdepa, miomaib
cdepbl, IUIOMAAh MMOBEPXHOCTH MHPAMUMABI, TMPU3MBI, KOHYCA,
nuIuHapa, O0BEM Kyba, MTPAMOYTOJBHOTO Tapayljieenunesaa,
MUpaMHIIbI, TPHU3MBI, [HWIUHApPA, KOHyca, Imapa, pa3BEPTKa
MOBEPXHOCTH, CEYCHUS KOHYCA U IIUJIMH]IPA, TapaJuIeITbHbBIC OCH HJITH
OCHOBAHHIO, CEYEHME Ilapa, IUIOCKOCThb, Kacaromascs CcQepsl,
WINHApPA, KOHYCa; yYMEHHE CTPOUTh CEYCHHUE MHOTOIpaHHHKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYpHI ¥ TOBEPXHOCTH BpaIlCHUS,
UX CCUYCHHS, B TOM YHCJIE C TOMOIIbIO AJIEKTPOHHBIX CPEICTB;
YMEHHE  TPUMEHITh  CBOHCTBA  TIEOMETPHUYECKHX  (Uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH OMPEIeNICHHS H3ydaeMbIX QUryp,
BBIIBUTATh THUIIOTE3bI O CBOMCTBAX W MPHU3HAKAX T'€OMETPUUYECKUX
¢duryp, 00OCHOBBIBATh WJIM OIPOBEPraTh MX; YMEHHE NPOBOIUTH
Kinaccupukanuo (GUryp MO pa3auyHbIM TPHU3HAKAM, BBHITIOTHSTH

HCO6XOI[I/IMBIC JOIMMOJTHUTCIIbHBIC ITIOCTPOCHUA
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YMeHne OnepupoBaTh MOHATUSMH: JIBIKCHHE B IMPOCTPAHCTBE,
MapajuleJIbHbI  IIEPEHOC, CHUMMETPUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE TOMOOMS, MOAOOHBIE

(burypsl; yMeHue pacro3HaBaTh paBHbIC U MOJA0OHbIE (GUTYPHL, B TOM




quciae B INPUPOJAE, HMCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh
TEOMETPUYECKHE OTHOUICHUS TPH pEIICHHH 33/1a4; HaXOJUTh
reOMETPUUECKUE BEIUYMHBI (AJTMHA, Yroj, IJIOHIaas, 00bEM) MpH
peLIeHUN 33/1a4 M3 JAPYTUX Y4EOHBIX HPEAMETOB M U3 peanbHOU
KM3HH; YMEHHE BBIUYUCIIATH T'€OMETPHUECKHE BEIUYMHBI (IJIMHA,
yroja, IUIOMAAb, OOBEM, IIOMAAb ITOBEPXHOCTH), HCIIONIB3YS
u3yuyeHHble (HOpMynbl M METOAbl, B TOM 4YHCJE: IUIOMIAMb
MOBEPXHOCTH THUPAMUABI, TPHU3MBI, KOHYyCa, HWIMHIpPA, TUIOMIAIb
chepsl; 00BEM  KyOa, TPAMOYrOJBHOIO  Mapajulesenurena,
UpaMUJIBI, TTPU3MBI, [WIMHJpPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh

OTHOIIIEHHE 00BbEMOB OZOOHBIX (pUTyp

12

YMeHue onepupoBaTh IOHATHSAMM: TPSAMOYToOJIbHAas CHUCTEMaA
KOOpJMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIAMHATHI BEKTOPA,
CyMMa BEKTOpOB, IMPOU3BEJIECHUE BEKTOpa Ha YHUCIIO, Pa3oKEHUE
BEKTOpa IO 0a3ucy, CKaJIApHOE IPOU3BEJCHHE, BEKTOPHOE
MPOU3BEICHNE, YroJ MEXIy BEKTOpaMH; yYMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJ JUIsl PEILIEHUSI TEOMETPUUECKUX

3a/1a4 ¥ 3aJ]1a4 IPYyTrux y4eOHBIX MPEIMETOB

13

YMmenue BbIOMpaTh MOIXOIAIIMA METOA JJsi pElleHUs 3aJayu;
INOHUMAHUEC 3HAYMMOCTU MATCMATHUKH B HU3YUCHUU IMMPUPOIHBIX H
OOIIECTBEHHBIX TIPOIIECCOB U SBJICHMI; yMEHHE pacro3HaBaTh
MMPOABJICHUC 3aKOHOB MATCMATHKU B UCKYCCTBC, YMCHHUC [TPUBOAUTH
MpUMEPHl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM M MHPOBOI

MaTeMaTU4eCKOU HayKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA
EI'S 1O MATEMATUKE

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Kon

1 Yucna u BEIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaku 1e1MMOCTH LETbIX YUCE

- Pannonanbubie uncina. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOH, IMPOIICHTHI,
' OCCKOHEYHBIC MTEPUOANIECKUE APOOH

13 Apudmerndeckuii  KopeHb  HaTypanbHOW  crtemeHu.  JledictBus  C
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH

14 Crenenp ¢ nensiM mnokasareneM. CTENEeHb C palMOHAIBHBIM IOKa3aTeNeM.
' CBoiicTBa cTenEHN

s CuHyC, KOCUHYC ¥ TaHT€HC YHMCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HATypaIbHBIC JTOTAPU(MBI

JetictButenbHble 4yuciaa. ApudMETHYECKHE ONEpallud C JCHCTBUTEITLHBIMHU
1.7 yrcnamu. [IpuOarkEéHHbIE BBIYUCICHUS, MpaBWIIa OKPYIJICHHS, MPUKUAKA U
OILICHKA pe3yNbTaTa BbIYNCICHUN

1.8 [IpeoOpa3zoBanne BeIpaKECHUH

1.9 KommiekcHble uncna

2 YpaBHEHMs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppauronanbHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHUS

24 [oxa3zaTenpHbIE U JOTapUPMUUECKUE YPAaBHEHUS

2.5 [enpie 1 1poOHO-paiOHATHHBIC HEPABEHCTBA

2.6 HppannoHanbHbie HEPABEHCTBA

2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABCHCTBA

2.8 Tpuronomerpuyeckre HEpaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB




2.10

YPaBHeHI/I}I, HCPABCHCTBA U CUCTCMbI C IapaMCTpaMn

2.11

Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OTpenennTens MaTpHULIbl

3 DOyHKINUH U TpaPUKH
31 OyHK1U, crmocoos! 3ananus GpyHkuun. ['paduk ¢ynkiuu. Bzaumuo obpaTHbie
' ¢ynkunu. YétHelie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINH
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHU# ¢yHkiuu. Hymn QyHkuum.
35 [TpomexyTku 3HAKOMOCTOSHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (PYHKIIMH.
' MakcuMmyMbl 1 MUHUMYMBI (QyHKITUU. Hanboubliiee 1 HanMeHbIIee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE
33 CrenenHas QyHKIMS ¢ HATYypaJIbHBIM U IIEJBIM TMOKa3zaTesneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa u rpaduk KOPHS 7-0i CTENIEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcuMntoTel rpadukoB (ynkiuit. CBoiicTBa (QYyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEHN
38 ApudmeTrndeckass M TeoMeTpuueckas mnporpeccun. Dopmyna  CIOKHBIX
' IPOLIEHTOB
4 Hayana maremaTndeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeneHne MpoOU3BOAHON K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH M
4.2 aKCcTpeMyMbl. Haxoknenne HanOoIbIIero 1 HAaMMEHBIIEero 3HaYeHUsT (PyHKITUN
Ha OTpE3Ke
43 [lepBooGpasnas. Murterpan
5 MHoxecTBa U JTOTUKA
5.1 MHoecTBO, Onepaluy HajJ MHOXKecTBaMu. J(narpamMmsel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOoCTB
6.3 KomOunaropuka




7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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