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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yude6HOTrO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOMIEKYIbTYpHOTO, JTUYHOCTHOTO W IO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUs (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUUECKUX
abCcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 WM HACaTbHOTO, XapakTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTalvdd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTh H3YYEHMSI Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JAcCTIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPaXXEHHUSI OKPYXKAIOIIer0 MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBECHHBIMHU



oOpazamMu OOBENMHAET pa3Hble BUABl y4E€OHOM U TPYIOBON N1E€ATEIBLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAPABICHUSM.

[leas ocBoeHusi mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crielu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TWIpeJHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEBHBIX 3aTPYyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOAMUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
IyOOKO, €ClIi B JaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(HECCUOHATBHOU NESITEIHLHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. IlpropureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupOBaHHME YyMEHHUsI paCIO3HABATh Ha YEpPTEkKaxX, MOJACISIX U B
peaJbHOM MUpPE MHOTOTPAHHHKH U T€Ja BpalllCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHUSMH O
MHOTOTPAHHHUKAX U TeJaxX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;



e pa3BuUTHE UHTEJIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jarommxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS,

e (opmupoBanue (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUM ammapar Mg PelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHUIO MPEIMETA.

[Ipeanoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUSsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEpPEOMETPHHM IMPOBOAUTCA 3a CUET pElIeHUus 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOHOT'O COJIEPKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEPKATEeNbHBIM JIMHUSIM, HO M TO ToJaM
oOy4YeHHs Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIIHEHO U TIOCTYIATEIBHO, C
COOJTIO/IEHNEM TPHUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, PACIIUPSsS U
yrayOnsis e€, o0pasysi MpOoUYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reomeTpun oTBoAUTCS 2 4aca B Heaelno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
COJEP/KAHUE YUEBHOI'O KYPCA

10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeoMeTpuu. Touka, mpsMas, IJIOCKOCTH,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelmmBaronmecs npsamele. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEH B MPOCTPAHCTBE: MAapaJUICIAbHBIE MPSAMBIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIECIBHOCTD MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIoJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienune; IoCTPOCHUE CEYEHUH.

[leprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W MEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsAMOM
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUJIOCKOCTH,  HOPOEKIUs  (UIypsl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

MHororpaHHuKH

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; NMpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes; U ero cpoucrsa. Ilupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; MPABUIIbHAS U
ycedéHHas nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamunbl. lIpaBuinbHble
MHOTOTPAaHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpU3MA U
IIpaBWJIbHAs IHMPAMHJA; NPABUIIbHAs TPEYroJibHas IHPaMHUAA W TIPABUIIBHBIN
TeTpadap; KyO. IlpeacraBieHne O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.



CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  DJEMEHThl CHUMMETpPUM B  NHpaMHlax, Hapajliesienunenax,
MPaBUIbLHBIX MHOTOIPAaHHHUKAX.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOM MNUpaMUIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[lonoGubeie Tena B mpocTpaHcTBE. COOTHOHIEHUS MEXIY IUIOIIAIIMHU
NOBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KVIACC

Tesia Bpalmenus

[unuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh IMWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwmHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywolias W OChb, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

KoHnueckasi ToOBEpXHOCTh, 00pa3yromue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3anMHoe pacronoxenue chepsl U IIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
101131 ChEepHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KoMmOuHanuu Tenm BpalieHWss ¢ MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMMMCAaHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJIO
BpaICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEMeE
MPSMOYTOJILHOTO Tapajienenurnena u ciaeactBuss u3 He€. OObEM MIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[lonoOnuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAISIMU
MOBEpPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwiMHIapa (TapaJyIebHO M TNEPHEHAMUKYJISIPHO OCH), CEUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPINHUHY), CECUCHUS
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha mIockocTy U B pocTpaHCcTBE. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTon Mexay BekropamMu. CKanspHOE INPOU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJNbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MareMaTHKa» XapakTepUu3yroTC:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIMUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXIaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTrusX, cpepax
AKOHOMHMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PELIEHNM, pacCyXICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyYecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ INMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U



OT/bIXa, peryispHas buznyeckas aAKTUBHOCTb); buznIecKoro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CTIOPTHBHO-03/I0POBUTEIHHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIIOOHUS; MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TPOTSHKECHUU BCEH JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMHPOBAHHOCTHIO HAKOJIOTHYCCKON KYyJIbTYpbl, IOHUMAHHEM BIIVSHHS
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKUX  IMpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH OKpYy)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOMIEH CPEIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, DTAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CPEJACTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATeIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MareMaTHuka XapaKTEPU3YIOTCS OBJIaJICHHEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memo008  NO3HAHUSL — OKpYJdCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue 1eMcTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTy MOHATUAMHU, (OPMYIHPOBATH



ONpENeNeHUs] TMOHATUN; YCTAHaBIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBAaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (HOPMYIUpOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;
IPOBONUTD CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTHIECKUX
YTBEPKICHUH (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
NPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB peEIlICHUs, BBIOMpaTh Haubojee MOAXOAAIUNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBnlie ucciienoBarejbLCcKue 1eHCTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIEI0BATEILCKUN WHCTPYMEHT ITO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHOoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHUE;

MIPOBOAUTH CaMOCTOSITEIIEHO CIIJIAaHUPOBAHHBIN AKCIICPUMEHT,
HCCIICIOBAHUE I10 YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
o0BbeKTa, SBJICHHS, TMPOIECCA, BBIABJICHUIO 3aBUCHUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO0 HAOIOACHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBJIATH AePUINUTH HHPOPMAIUH, NAHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U ISl pELLIECHM 3a/1a4u;

BbIOMpaTh  MHPOpPMALMI0 W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



2)

CTPYKTYpPHpPOBaTh MH(OpMAIUIO, MIPEACTABIATh €€ B pa3iMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;
OILICHUBATh HaAEKHOCTD uH(bOopMaIIH o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonvie  KomMmynuxamuenwvle Oeucmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 33]1a4i, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

B X0/ 00CYKIEHH 3a]]aBaTh BONPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BHICKa3bIBaTh UECH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIWBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacrpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYXKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIC IITYPMbl» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4IEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIACTHHUKAMHU B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ]a4M, BBIOUPaTh CIIOCO0 pelieHus
C Y4ETOM HMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:



e BIIQJICTh HaBbIKAMU TIO3HABATENLHOM pediieKcuM Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJE€Th CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHUH
3aa4d, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa Ied U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
1. Oco3HaHue 3HAUEHUS MATEMATUKU B [TIOBCEAHEBHOM JKU3HU YETIOBEKA;
2. @opMupOBaHUE TPEACTABICHUI O MaTeMaTHKE KaK O METOJAE MO3HaHUs
JNEUCTBUTEIBHOCTH, IIO3BOJIAIOIIEM ONMCBHIBATH M U3Yy4yaTb peajbHbIE

IIPOLCCCHI U SABJICHUA:
¢ OCO3HAaHHUC POJIU MATCMATUKHU B pa3BUTHUHU Poccun u MHpa,

® BO3MOXHOCTb NPUBECTU MPUMEPHI U3 OTECUECTBEHHOW W BCEMUPHOU
VUCTOPUU MAaTEMATUYECKUX OTKPBITUM U UX aBTOPOB.

3. OBnaseHre TeOMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOIb30BATh €T0
JUISL OITMCAHUSI PEIMETOB OKPYIKAOIIEr0 MUPA; PA3BUTUE
MPOCTPAHCTBEHHBIX MPEACTABICHUM, N300pa3UTEIbHBIX YMEHUH, HABBIKOB
F€OMETPUYECKUX IIOCTPOEHUI:

- ONEpPUPOBAHME MOHATUAMU: QUTypa, TOUKA, OTPE30K, IpsiMas, Jdyd, JoMaHas,
YTOJI, MHOTOYT'OJIbHUK, TPEYTOJbHUK W YETBIPEXYTOJIbHUK, NMPSIMOYTOJIBHUK H
KBaJpaT, OKPYKHOCTb M KpYT, MPSMOYTOJbHBIA Mapajuiesenumesn, Kyo, Iap;
M300pKEHNE U3y4aeMbIX (PUTYpP OT PYKH U C TIOMOIIBIO JIMHEUKHU U [TUPKYJIS;

- BBIIIOJIHEHNE M3MEPEHUS [UIMH, PACCTOSHUM, BEJIMYMH YIJIOB C ITOMOLIBIO
MHCTPYMEHTOB JIJISI UBMEPEHUN JJIMH U YTJIOB;

4. GopMupoBaHHE CHUCTEMATHYECKUX 3HAHUUA O IUIOCKUX (GUTypax ©U UX
CBOWCTBAX, MPEJICTABICHUM O MPOCTEHMIIMX POCTPAHCTBEHHBIX TeENaX;
pa3sBUTHE YMEHHUM MOJCIHMPOBAHUS PEATbHBIX CHUTYyallMd Ha S3bIKE
r€OMETPUM, HCCIEAOBAHUA TOCTPOEHHOM MOJEIN C HCIOJIb30BaHUEM
r€OMETPUYECKUX TOHATUA U TEOpeM, ammapara ajireOpbl, peuieHus
r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4:

- OlepuUpoBaHME Ha 0a30BOM YpOBHE TMOHATHUSIMHU: PaBEHCTBO (uryp,
MapajuieIbHOCTh U TEPHNEHIUKYJIAPHOCTh MPSMBIX, YIVIBI MEXAY IPSMBIMU,
MEPIECHINKYJIAP, HAKIOHHAS, IPOCKIUS;

- IPOBEJICHUE TOKA3aTEIbCTB B TEOMETPUH;

- OIIEpUpOBaHUE Ha 0a30BOM YypOBHE MOHSATHUSIMHU: BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YHUCIIO, KOOPAMHATHI HA TUIOCKOCTH;

- pelleHHE 3aJad Ha HaXO0XJACHUE TIEeOMETPUYECKUX BEJIWYMH (IJIMHA W



pacCTOsIHUE, BEJIMYMHA yTJIa, IIOIIA Ib) IO 00pa3IaM Wi aJlrOPUTMAM;

10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CJIEACTBUS W3 HUX NPU PELICHUU
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh NOHATUAMU: MAPAIIETBHOCT U NEPIEHANKYIAPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYIPAHHBIA yTOJd, IpaHd JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yria; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpamMHaa; Ipu3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CI€AOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3iam Win
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA OPSIMBIMU, MEXIy MPSAMOH M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyua) € [pUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU MTOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh NOHATHAMHU: CHMMETPUsS B IPOCTPAHCTBE;, LEHTP, OCh WU
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumensTh TeomeTpuyeckue (akTbl Ui PEUIEHUs CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a4ad.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATHUS B IPOLECCE IIOMCKA PEIICHUs
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMUHH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWIMHIAP;,  KOHUYECKas  ITOBEPXHOCTH,
oOpa3ymollre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOIrO CIIOSl, BBICOTA IIAPOBOIO CIOS;
LIapOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalICHUS.

BbIYUCHIATE COOTHOIICHHS] MEXAY IUIOIIAASMU MOBEPXHOCTEH U 00BbEMAMHU
MOTO0HBIX TE.

N3o00paxaTh u3yyaemble (PUTYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BbINONHATH (BBIHOCHBIE) MIJIOCKUE YEPTEXKHU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHTh MPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTeHIINE IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH POSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMy4YEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEAIbHBIE
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TIOHITHI U TEOpEM, anrmapara ajareophl; pemaTth
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TJIOCKOCTSIMU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHa: nepecekarommecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmmorexa [JOK
- 11ep p https://m.edso0.ru/2d8a9c99
Y TUTOCKOCTD
[TonsaTus: nepecekaronuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 brbmmorexa [TOK
> TeP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTD
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorexa LHOK
PaMIe, x passep ' https://m.eds00.ru/b30df38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo0.ru/3d8ffd32



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
https://m.edsoo.ru/3d8ffd32

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUHU CTCPCOMETPHUU: AaKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
P P pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmorexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
MapajuieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (burypHI Ha IIIOCKOCTH: TETPad bubmmorexa [OK
P $ TETPAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoente ceucrmit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie I:;'IGH WK IJ)'IS{ HBIC buomorexa LIOK
- ICPHEHIIRYITAP https://m.edsoo.ru/b19f6a5d
MpsiIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISIPHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, Egggﬁ&fgg?ﬁ}é 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E’[I;IS;/P/I&T:;::)(])_[&I:Sbe 8e3
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ]r?tlfr?sj?/y/lr?:(;(;(])lr(allzbee 22be
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 IlepneHIMKYNIAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH 2ByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX brbmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KontponbHas padoTa mo teMam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: N-yronbHas mpu3Ma; TpaHu |
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI TIOBEPXHOCTH MPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipencrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

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

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTU
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
n bu6nmoreka IIOK
%6 Honsrne 06 oowéve https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas padbota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



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
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas kowTpoIIbHas pabota L https://m.edsoo.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TIOMAb TOBEPXHOCTH 1 bubmorexa LOK
A P, WiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H N P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIEH yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBAa 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnnorexa LHOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmorexa HOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
cucrtemaTusamus 3HaHui. OCHOBHBIS bubmuoreka [IOK
29 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
39 cucteMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSAMU: TOUKA, PsIMast, IIIOCKOCTh
25 [IpuMeHATh aKCHUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX NP PEILECHUU
' reOMETPUUYECKUX 3a7a4
23 OnepupoBaTh MOHATHUSAMH: HapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IJIOCKOCTEH
24 KnaccuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYIPAHHBIN Yroj, TPaHU JABYI'PAaHHOIO YIJIa,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBIMYKJIbIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHUK
24 Pacrio3naBaTh OCHOBHBIE BHBl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOTpaHHMKH, BBIOMpass  OCHOBaHHS IS
28 Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHMKH, TIpSMBIE M  HAKJIOHHBIE IIPU3MBIL,
napasuIeIeUuIe Ibl)
29 OnepupoBatb MOHSATUSMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBACHATh  NPUHLIMIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEA0B
11 Ctpouth ce4eHHss MHOTOIPDAaHHUKOB METOJIOM CJIE€AOB, BBIIOJIHAThH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYP:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMaM, MNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHE MCTOIBI IIpU
peliCeHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha  BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCS MTPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, MNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOJbI IIpH
PEIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHNBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucnsate 00bEMBI M IUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMCTPUH, HECHTP, OChb U IINIOCKOCTh CUMMETPHUU (I)I/IprLI

W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumensaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3ajad, MPeINoJaralluX HECKOJIbKO IIAaroB pEIIEHHs, €CIU YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

HpI/IMCH}ITB HpOCTGﬁIHHG NporpaMMHbBIC CPEACTBA W IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PCHICHUU CTCPEOMECTPUICCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peaibHbIe
CUTyallud M MPHUMEHATh HU3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH chopMyITUPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pealbHbIE CUTYyal[MM Ha S3bIKE T'€OMETPUHU, UCCIEAO0BAThH
IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAHHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aiareopsl, pelmaTh MpaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKas IMOBEPXHOCTb,
' o0Opa3yionue  KOHHUYECKOH  TOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh NOHSATHSIMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
IaPOBOTO CJIOS, APOBOU CEKTOP
66 Bbraucnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPHUECKUX TeJI C IPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BIMCAaHHBIA B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
6.8 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAASIMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
69 N300paxkaTh nzydaemble (GUTYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIonHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKW W3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpAICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa30BHIBATE HHMOPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTypax, TNpeacTaBIEHHYIO Ha
YepTeKax U pUCYHKAX
[TpumeHsaTh TEeOMeTpHUECKUE (AKTHI ISl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPenojaralolliiX HECKOJbKO IIAroB PELICHHS, €CJIU YCIOBHS
NPUMEHEHHS 33aJ]aHbI B SIBHOH opme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B TPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHAAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMECTPUICCKUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATH TOJIy4EHHBIC 3HAaHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallud W MPUMEHATb H3Y4YCHHBIE IOHATUSA B IIpOLiECCE
MOKMCKA pELIEHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITOCTPOEHHBIE MOJIENN C HCIIOJIb30BAHUEM I€OMETPUYECKUX IOHATHUA H
TeopeM, armapara anreOpbl, perars NpaKTUYeCKUe 3a1a4H, CBSI3aHHbIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

OcHoBHble NOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00 aKCMOMAaTHYECKOM IIOCTPOSHUH CTEPEOMETPUU: AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3aumHOe pacmonoxeHue NpAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajuleJibHble M CKpelmMBaromuecs npsMble. [lapamienpHOCTs NpsSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MAapAJUICNIbHBIE MpsAMBIE B IIPOCTPAHCTBE,
[apaJUIEIbHOCTD TPEX MPSAMBIX, MAPAJUIEIbHOCTD NPSIMON U IJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMM, YIOJ MEXAY IPSMBIMH B IIPOCTPAHCTBE.
[TapayuienpHOCTh  IJIOCKOCTEH:  NApajulelbHBIE  IUIOCKOCTH,  CBOWCTBa
napajieNbHBIX TuIockocTei. [Ipocreifmme mpocTpaHcTBeHHBIE (UTYpBI Ha

IJIOCKOCTU: TETPAdP, KY6, MNapajieICIrIic [, IoCTpOCHUC CEe4YCHUI

IlepneHAUKYIAPHOCTE IPAMOM M IIJIOCKOCTH: IEPIEHIUKYISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIC IApAUICIbHBIE W TNEPHEHIUKYISPHBIE K INIOCKOCTH,
MPU3HAK NEPHEHAUKYJIAPHOCTU IMpPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOU
NEPNEHAUKYJISIPHON INIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJ MEXIAY NPSIMOU U
IJIOCKOCTBIO, JIBYIPAHHBIM  YroJl, JIMHEWHBIH Yroja JBYI'PAaHHOIO  yria.
IlepnenuKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MpsSMOM 10  IUIOCKOCTH, MpOeKUuss  (GUryppl Ha  IUIOCKOCTb.
IlepneHUKyISIpHOCTD  IUIOCKOCTEH: IPU3HAK MMEPHEHIUKYISIPHOCTH  JIBYX

mockocTel. Teopema 0 TpEX NMeprneHauKyIIpax

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronsHas
npU3Ma, TPaHU U OCHOBAHUS MPU3MBI, IpsAMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI ~ TIOBEPXHOCTh  IPU3MBL. [Tapamnenenunen,  NpsMOYTOJIbHBINA
napajuleenunes u ero ceoicrsa. Ilupamuaa: N-yroiapHas nupaMuja, TpaHd U

OCHOBAHHME IMUPaAMUJBI, OOKOBas U IOJHAas MOBCPXHOCTh MUPaAMUABI, IIpaBUJIbHAA



U Yyced€HHas IupamMHaa. OJEMEHThl MNpU3Mbl M nupamuibl. [IpaBunbHbIE
MHOT'OIPAHHUKHU: MTOHATUE MPABUIBHOTO MHOIOTPAaHHUKA, IPaBUJIbHAS MPU3Ma U
IpaBWIbHAs NUpPaMUJa, IpaBWIbHAs TPEYroyibHas NUpaMHUJa U IPaBUJIbHBII
teTpadap, Kyo. I[IpencraBienue o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,

noaexa’ap 1 ukocadapyrue CedeHust IpU3Mbl U TUPAMUJIbI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSMOH,
IUIOCKOCTH. JJEMEHThl CHUMMETPUHM B NHPaMHUIAX, MapajulesIeNHIe1ax,

IMMPpaBUJIbHBIX MHOTI'OI'paHHUKaX

7.6

Bprunciienre 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHai u, yrisl. [Liomanm
OOKOBOM NOBEPXHOCTU M IIOJHOM IOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAIb
OCHOBaHHWH, TeopemMa O OOKOBOH MOBEPXHOCTH MpsAMON mpusMbl. Ilnomaas
OOKOBO TIOBEPXHOCTH W TOBEPXHOCTHU MPABHIBHOW MHUPAMHUJIBI, TEOpeMa O
wiomanau yceu€HHoil nupamuabl. [lonsitue 06 o6béMe. OO0BEM mHpPaMUIBL,

IIPU3MBI

7.7

[TomoOuple Tema B mpoctpancTBe. COOTHOMICHHUS MEXIY — IUIOMIAJISIMU

MOBEPXHOCTEH, 00bEMaMM MOTIOOHBIX TEIT

11 KITACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

6

6.1

6.2

I'eomerpus

[unuaapudeckas MOBEPXHOCTh, 00pa3yIOUIUE IMIIMHIPUUECKON MOBEPXHOCTH,
OCh IWJIMHAPUYECKOW mMOBepXHOCTH. llumuuap: ocHoBaHust U OOKOBas
MOBEPXHOCTh, 00pa3yrollias U 0Ch, TUIOIIA (b OOKOBOH U MOJHON MOBEPXHOCTH

Konundeckass moBepXHOCTb, 00pa3yrolle KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHWYECKOW TmoBepxHOCTH. KOHyc: oOcHOBaHME H BepIIUHA,
oOpasyromiass ¥ OCh, IUIONIAJb OOKOBOW W TIOJHOM TMOBEPXHOCTU. Y CEUEHHBIN

KOHYC: 00pa3yloliye U BbICOTa, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.3

6.4

6.5

Chepa wm map: UEHTp, paauyc, AWAMETP, IUIOMIAJb TOBEPXHOCTH CQEPHI.
B3aumHoe pacmnonoxeHnue cdepbl M IUIOCKOCTH, KacarelbHas IUIOCKOCTh K
cdepe, maomaas cheps

N3o6paxkeHue Ten BpallleHUs Ha MIIOCKOCTH. Pa3BépTka muIuHApa U KOHyca

KOM6I/IH8.I_II/II/I TCJI BpalllCHUSA WU MHOT'OIPAaHHUKOB. MHor OIr'paHHUK, OIMCAaHHBIN

OKOJIO C(I)Cpbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalllCHUSA




6.6

6.7

6.8

6.9

[Tonstre 06 06vEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO TMapayviesenunena u cieactBus u3 He€. OO0BEM HUWIHMHIPA,

koHyca. O0bEM mapa u rionaab chepbl

HOI[O6HBI€ T€Jla B IPOCTPaHCTBE. CooTHomeHHA MCXKAYy IIomaasaMu

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIT

Ceuenust nunuHapa (MapajuiebHO U MEPIEHAUKYISIPHO OCH), CEYEHUs KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY), CEUEHHUS 1I1apa

Bekrop Ha muiockoctd U B mpoctpaHcTBe. CloXKeHHe M BBIUUTAaHHE BEKTOPOB.
YMHOXEHHME BeKTOpa Ha 4ucio. PasynoxeHue BekTOopa IO TPEM
HEKOMILIAaHApHbIM BekTopaM. IIpaBmwiio mnapamienenunena. Pemenue 3anad,

CBS3aHHBIX C IPUMCHCHHUEM IIPpAaBUJI HeﬁCTBHﬁ C BCKTOpaMH1

6.10

[IpsimoyronpHasi cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiiine 3amaun B KOOpAMHATaxX. YTojd Mexay Bekropamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB. BhIUKCIIEHHE YIII0B MEXKIY IPSIMBIMHU U ILIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLICHUN F€OMETPUYECKUX 3a/1a4

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

Kon

HpOBepﬂeMbIe Tpeﬁona}ma K IPECAMETHBIM pe3yjJabTaTaM

NPOBEpPsieMOr0  OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero
TpeOoBaHUs o01mero odpasoBanus

Bragenne meTogamu J0Ka3aTeNbCTB, aITOPUTMAMH PEIICHHS 33]1a9,
yMeHune (HOpMyIHpOBaTh U ONEPUPOBATH MOHSATUSMU: OIpEAeTIeHHE,
aKCMOMa, TeopeMa, CIIeJCTBHE, CBOWCTBO, MPHU3HAK, T0OKA3aTEIbCTBO,
paBHOCUIIbHBIE  (OPMYTUPOBKH;  MPUMEHITh  UX;  yYMEHHE
dbopmynupoBaTh O00paTHOE ¥ MPOTHBOMOJOXKHOE YTBEpXKICHUE,
OPUBOIUTH TPHUMEPhl M KOHTPIPUMEPHI, HCIOIB30BaTh METO]
MaTeMaTHYEeCKOU WHIAYKIOWH; IMPOBOAUTH J0Ka3aTCJIbHBIC
paccyXkIeHUs TPU pEUICHHH 3aJay, OLEHHWBATh JIOTHYECKYIO
MMPaBUJIBHOCTDH paCCY)I(}IeHHfl; YMCHHUE OICPUPOBATH IMOHATHUAMU:
MHO>KECTBO, MOJAMHOXECTBO, OMEpaIlii HaJl MHOKECTBAMH; YMEHHUE
HUCIIOJIB30BAaTh TeOpeTHKO-MHO)KeCTBeHHLIﬁ amnmnapar IJd OIHuCaHHsA
pealbHBIX MPOIIECCOB U SBICHUHN U MPU PEIICHUU 33]a4, B TOM YUCIIE

H3 JPpYyrux y‘IG6HBIX npeaAMETOB; YMCHHUEC OIICPUPOBATH IOHATUSAMMU!




rpad, CBsA3HBIM rpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; yMEHHE
3a7aBaTh W ONMCHIBaTh  Ipadpl  paslM4YHBIMH  CHOCOOAaMu;

UCTIOJIB30BaTh Tpadbl MPpH pelIeHUH 3aa4

YMeHue omnepupoBaTh TMOHSATHSAMH: HATypalbHOE YHUCIO, LEI0e
YHCIO, CTENEeHb C LEJIbIM I[0Ka3aTeleM, KOpPEHb HaTypalbHOM
CTETIEHHU, CTENEeHb C pPAlMOHAJIBHBIM IOKa3aTeleM, CTENeHb C
JeMCTBUTENIBHBIM IIOKA3aTesleM, JIorapum 4ucia, CUHYC, KOCUHYC U
TaHI€HC [IPOU3BOJIBHOTO YMCIIA, OCTATOK 110 MOAYJIIO, PALUOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOXECTBA HATypPaJIbHBIX, LEJBIX,
palMOHATIBHBIX, JICHCTBUTENIBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
HPU3HAKU JIETUMOCTH, HAUMEHbIINH OOLIUIA JIeTUTeNh U HAaUMEHbIIIee
obmiee KpaTtHoe, auroput™M EBKIMIa Tpu  pelIeHUH  3a/ad;
3HAaKOMCTBO C pa3JIMYHBIMU MO3MLIMOHHBIMU CHUCTEMAMU CUHMCICHMS;
YMEHUE BBINOJIHATh BBIUMCIEHUE 3HAUYE€HUH M mpeoOpa3oBaHUs
BBIDQKEHUI CO CTeNmeHsMH U Jorapudmamu, mpeoOdpazoBaHUS
NpOOHO-pallMOHATIBHBIX ~ BBIPAKEHHUM;  yMEHHE  OIEpUPOBATh
HNOHATUSAMH: TIOCJIEZOBATEILHOCTh, apu(MeTHYecKass TMPOTPeccHs,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yOBIBaro1ast
reoMeTpuIecKas porpeccust; yMeHHue 3a7aBaTh
MOCJIEI0BATENIbHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyr; yMEHHE ONEepUpOBaTh IMOHITHUSIMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE ~ KOMIUIEKCHBIE — YHMCIa, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO 4YWCia, (opMa 3amicH  KOMIUICKCHBIX — YHCEIN
(reomeTpuyeckas, TPUrOHOMETpHUECKass U airedpanyeckas); yMeTb
NPOM3BOIUTh  apUPMETHYECKHE JCHCTBUS C  KOMIUICKCHBIMH
YHCIaMU; TPUBOANUTH MPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;
ONepupoBaTh MNOHATHUAMU: MaTpuua 2x2 u 3X3, omnpeaenuTelb

MaTpulbl, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICPpHUPOBATH IOHATHUAMU parnOHAJIbHBIC,
HppaluOHAJIbHBIC, IOKAa3aTCJIbHBIC, CTCIICHHBLIC, JIOFapI/I(bMI/I‘—IeCKI/Ie,
TPUTOHOMCTPUYCCKUC YpPABHCHUA U HCPABCHCTBA, HX CUCTCMBI,
YMCHHE OINCPHUPOBATH TOHATUAMH: TOXKIACCTBO, TOXICCTBECHHOC
HpCO6pa3OBaHHC, YpaBHCHHUEC, HCPABCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ nu
HEPAaBCHCTB, PaBHOCUJIIBHOCTH ypaBHeHI/II\/’I, HCPaBCHCTB M CHUCTCM;

YMCHHUC pClIIaTh YpAaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IIOMOMIBIO




pa3IMYHBIX IIPUEMOB; pellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATh YPAaBHEHMs, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHUs MaTeMaTUYeCKUX 33/a4 M 3a]a4 U3 Pa3JIMYHbIX 00acTeit

HAyKH U peasibHOM KU3HU

YMeHue onepupoBaTh NOHATHAMM: (YHKLHUS, YETHOCTb (PYHKIUH,
HNEPUOAUYHOCTD ¢byHkuuy, OTrpaHUUYEHHOCTh ¢byHKIuy,
MOHOTOHHOCTh (DYHKIMM, 3KCTpeMyM (yHKIuM, HauOoibliee MU
HaMMEHbIIee 3HaueHUs (YHKIMHM HA TPOMEXKYTKE, HEMpepbIBHAs
GyHKUUsA, acUMOTOTHl TIpaduka (QyHKIUM, @epBas U BTOpas
npou3BOIHAs (YHKUIMH, TEOMETPUYECKHA W (U3NYECKUNA CMBICI
IPOM3BOJIHON, IEepBOOOpa3Has, OINpeNeJEHHBIH HHTErpai; yMeHHe
HaXOJUTh AaCHMMTOTHl Tpaduka (GYHKIUU; YMEHHE BBIYUCIIATH
IPOU3BOJIHBIE CYMMBbI, IPOM3BEAEHUS, YAaCTHOIO M KOMIIO3UIMH
(GyHKLIMH, HAXOAUTh YpaBHEHUE KacaTeslbHOM K rpaduky (yHKIMHU;
YMEHHE HaXOAWUTh NPOHM3BOJHBIC AJIEMEHTAPHBIX (PYHKIUI; yMEHHE
UCIOJIb30BaTh MIPOU3BOAHYIO I UCCIIEOBAHUS (DYHKIUH, HAXOIUTh
HanOOJIbIINE W HaUMEHbIINE 3HAUYEeHUS (YHKIHH; CTPOUTH Trpaduku
MHOIOWJIEHOB C HCIOJb30BAHHMEM ammnapara MaTeMaTHYecKOro
aHaM3a; MPUMEHATh TPOU3BOJHYIO JJISI HAXOXICHHUS HAWIYUIIETO
peleHNs B MPUKIATHBIX, B TOM YHCIE COLUATBbHO-I)KOHOMHUYECKUX U
bu3nYecKuX 3amavyax; HAXOAWTh IUIOMAAM M OO0BEMBI GUTYy C
IOMOILBI0 MHTErpaia; MPUBOAUTH TNPUMEPHl MaTeMaTHYECKOTro

MOJIEJTMPOBAHUS C TOMOLIBI0 T (EepeHIINATIBHBIX YPaBHEHUM

YMeHue onepupoBaTh NOHATUAMHU: Tpaduk GYHKIMH, oOpaTHas
GyHKLUSA, KOMIO3UIMS GYHKUUH, TMHEeHHas QyHKIM, KBaJpaTUIHas
GyHKIMSA,  paudoHaNbHas  (QyHKUMSA,  CTENeHHas  (QyHKUus,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, MOKa3aTeNbHas W Jorapugmuueckas (QyHKIUU; YMEHHE
CTPOUTH I'padUKU U3yYEHHBIX (QYHKIHH, BBITOIHATH NMPEOOpa30BaHU
rpa¢ukoB  (QYHKIHI, WCIONB30BaTh Tpadukud A9 HU3YYCHUS
IPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNUH 33124 U3 IPYTUX YUeOHbBIX
IpeIMETOB U 33Jad M3 pealibHOM JKU3HU; BBIpaXaTb (GopMyliaMu
3aBUCUMOCTM MEXAY BEJIWYMHAMM;, HCIOJIb30BaTh CBOMCTBA U
rpaduxu GyHKIUN A pelleHus ypaBHEHUH, HEPaBEHCTB M 3ajad ¢

napameTpamu; I/I306pa)KaTL Ha KOOp,Z[I/IHaTHOﬁ IIJIOCKOCTH MHOKECTBaA




pELIEHNUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4d Pa3HBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, TOJIU U YaCTH, Ha JIBH)KEHUE, padoTy, CTOMMOCTh TOBapOB
U yCIyr, HAJOTH, 33Jaydl U3 OO0JacTH YHpPAaBICHHUS JIMYHBIMH U
ceMeHBbIMU (PUHAHCAMHU); COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA M MX CHUCTEMbl IO YCIOBHMIO 3aJaud, MCCIEN0BaTh
MOJIyYEHHOE pPEIICHHUE U OLEHUBATh MPABIONOJ00HOCTh PE3yIbTaTOB;
YMEHHME MOJIEIUPOBATh PEAbHbIE CUTyallMM Ha SI3bIKE MATEMAaTUKH;
COCTABJISITh BBIPAXKECHMSI, YPABHEHHSI, HEPABEHCTBA U MX CHCTEMBI I10
YCIOBUIO  3aJa4M, HUCCIEJOBaTb  IIOCTPOEHHBIE  MOJEIH  C
HCII0JIb30BaHUEM anmnapara anreopsl, UHTEPIPETUPOBATH

IIOJIy4EHHBIN pe3ysbTaT

YMeHue omnepupoBaTh MOHSTUSAMH: CpeqHee apudmeTuyeckoe,
MeuaHa, HauOoJIbllee ¥ HaMMEHbIIIee 3HAUCHUs, pa3Max, JTUCIIePCHUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE H3BIIEKATh,
WHTEPIPETHPOBATh UH(MOPMAIIUIO, MPEICTABICHHYIO B TaOJIUIaX, Ha
quarpamMmax, rpadukax, OTpa)kalollyl0 CBOWCTBAa  pEaIbHBIX
MPOIIECCOB M SIBJIICHUH; TPEICTABIATh WH(DOPMAIHMIO C ITOMOIIBIO
TaOJIMIl U JWarpaMm; HCCIeAOBaTh CTaTUCTHUYECKHUE TaHHBbIC, B TOM
yucjiae ¢ TpPUMEHEHHWEM TpaduuecKuX METOJOB W DIIEKTPOHHBIX
CpencTB; TpadUUecKd HCCIeoBaTh COBMECTHbIE HAOMIOAEHUS C

IIOMOIIBIO AMarpaMM PacCEMBaHUs U IMHEHHON pEerpeccuu

YMeHne onepupoBaTh NOHATHUSAMHU: CIYYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIy4yallHOrO COOBITHS; YMEHHME BBIYMCIATH
BEPOATHOCTh C UCIOJB30BaHUEM IpaUUECKUX METOJ0B; IPUMEHSTH
(bOopMyIbI CIOXKEHUS U YMHOXKEHUSI BEPOATHOCTEH, (hOopMyITy MOJIHOM
BeposiTHOCTH, (Gopmyny bepHymin, komMOuWHaTOpHbIE (aKTBI U
(GopMyInbl; OLIEHUBATh BEPOSTHOCTH peEabHBIX COOBITHI; yMEHHE
ONEPUPOBATh IOHATUSMHU: CIIydaliHas BEJIMYMHA, pPACHpeeIeHue
BEPOSITHOCTEH,  MAaTeMaTU4ECKOE  OKHUJAHUE,  JUCHEpPCUs U
CTaH/JapTHOE  OTKJIOHEHHE  CIy4yailHOW  BeIMYMHBbI,  (QyHKUUU
pacupeneneHus M IUIOTHOCTH PaBHOMEPHOIO, II0KA3aTEIbHOIO U
HOPMAJIBHOTO pacHpeiesIeHnd; YMEHHE HCIIOIb30BAaTh CBOMCTBA
U3Y4YEHHBIX paCIpelelleHud Ul pelleHus 3aaad; 3HAaKOMCTBO C

IIOHATUAMU: 3aKOH 0O0JIBIINX YHUCEII, METOAbI BI)I60p0‘IHBIX
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UCCJICOBAHNM; YMEHHUE IPUBOAUTH IIPUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YMCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUAX; YMEHHE
OIEpPUPOBATh  IOHATUAMH: COYETAHHME, IIEPECTAHOBKA, YHUCIIO
COYETaHull, YUCIO NEepecTaHoBOK;, OWHOM HblOTOHA; yMeHue
OPUMEHATh KOMOWHATOpHBIE (DaKThl M PACCYKACHUS ISl PELICHHS
3ajjay; OLCHMBATh BEPOSITHOCTU PEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO  MOZEJIb W HMHTEPIPETUPOBATH  ITOJIYYEHHBIN

pe3ynbTaT

YMeHHe omnepupoBaTh IMOHATUSMHU: TOYKA, HpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUM yroi,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA YroJl, CKPEIIMBAIOIIMECS MpsSMEIE,
NapajuleJIbHOCTh U MEPHEHAMKYISPHOCTh HPSMBIX M IUIOCKOCTEH,
YroJl MEXIYy MPSMBIMH, YTOJ MEXKIY MPSMOMl U TIOCKOCTBIO, Yroil
MEXIY TUIOCKOCTSIMH, pAcCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTOsiHUE MEXAY MpPSIMBbIMU, PAcCTOSTHUE MEX]IY IUIOCKOCTIMY;
YMEHHE HCIOJb30BaTh IMPHU PEIIEHUU 3a/Jay W3Y4YeHHbIE (aKThl U
TEOpEMbl IUIAHHMETPHUM; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKPYKAIOIIEero MUpPa; CTPOUTh MAaTEMAaTUYECKUE MOJENU C MTOMOIIBIO
FEOMETPUUYECKUX TOHATHI M BEIWYMH, pellaTh CBA3aHHbIE C HUMHU

MPAKTUYCCKUC 3aJa9n

YMeHue omnepupoBaTh MOHATUSAMH: IJIOUIAAb (GUrypbl, 00BEM
¢Gurypbl, MHOIOTPAaHHUK, TPABUIbHBIH MHOTOTPaHHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, Mapajuleienumnes, npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpalleHMs], HWIMHJpP, KOHYC, 1map, cdepa, Iiouaib
chepbl, TUIOMAAb TIOBEPXHOCTH MHUPAMUIBI, MpPHU3MBI, KOHYCa,
WIMHIpa, O00BEM Kyba, MpAMOYTrOJbHOIO Mapajulesenumnena,
NUPAMUIbI, TPU3MBI, LWIMHIpA, KOHyca, IIapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUSI KOHYCa M LUJINH/PA, MapajljiesIbHble OCH WU
OCHOBAHMIO, CEUYEHME IlIapa, IUIOCKOCTh, Kacamomascs cgepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOIPaHHUKA,
n300pakaTb MHOTOI'PaHHUKH, (PUTYPHI U MMOBEPXHOCTH BpAIIEHUS, UX
CEYEHHs, B TOM YHCJIE C MOMOUIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE
OPUMEHATh CBOMCTBA TIE€OMETPUYECKHX (HUTYp, CaMOCTOSATEIBHO
dbopMynupoBaTh OMNpENeNeHUs Hu3ydaeMblX (GUryp, BbLABUTaTh

TUIIOTE3bl O CBOMCTBaxX H IpHU3HaKax TICOMECTPUYCCKUX (I)I/Il“yp,




00OCHOBBIBaTH ~WJIM  ONpOBEpraTb MUX; yMEHHE MPOBOIUTH
Kiaccupukanuoo ¢GUryp mHo pa3idyHbIM IPU3HAKAM, BBIIOJIHATH

HeO6XOI[I/IMBI€ AOIOJHHUTCIBHBIC ITIOCTPOCHUSA

11

12

13

YMeHue ONCpHUpOBaTh MNOHATUAMH: JABHIKCHUEC B [MPOCTPAHCTBE,
HapauieJbHBIA  TEPEHOC, CHUMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, TNpeoOpa3oBaHMe NOAOOHs, TMOAOOHbIE
(GUrypsl; yMEHHE PACIIO3HABATh PaBHbIC U MOAOOHBIC (UTYpPBI, B TOM
4pclie B NPUPOJC, HCKYCCTBE, apXUTEKTYpe;, HCIIOJIb30BATh
TEOMETPUYECKHE OTHOUICHHS TMPHU PEUICHHH 3a1a4; HaXOIUTh
FEOMETPHYSCKHUE BEIMYWHBI (JIJIMHA, YTroJl, IUIOMAAb, O0BEM) MpHU
pelIeHHH 3a/1a4 W3 JPYrHX Y4eOHBIX MPEAMETOB M W3 peajbHOU
JKU3HHU, YMCHHC BBbIYUCIIATL TI'COMCTPUUCCKHEC BCIMYMHBI (I[J'II/IHa,
yroji, IUomans, o00bEM, IUIOM[A[h I[OBEPXHOCTH), HCIOIb3YS
U3y4eHHbIC (POPMYIIBI U METOJIbI, B TOM YHUCJIE: IUIONIA/b IIOBEPXHOCTH
MUPaMUIbI, TPHU3MBI, KOHYyCa, MHJIUHIApA, IUIOmanas chepbl; 00bEM
Ky0a, MpPSIMOYTOJBbHOTO MapajUleNenurensa, MUPaMHIbl, PH3MBI,
HWINHIpA, KOHYCa, IIapa; YMEHHWE HAaXOJUTh OTHOIIEHHE O0BEMOB

noJ00HBIX Uryp

YMeHHe ~OomnepupoBaTh  MOHATHSAMH: TNPSMOYrojibHAas — CHCTEMaA
KOOpAWHAT, BCKTOP, KOOPAWHATHEI TOYKH, KOOPAWMHATBI BCKTOPA,
CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpa Ha YHCIO, Pa3JIOKEHUE
BEKTOpa MO 0a3ucy, CKaJsIpHOC MpPOM3BEICHHUE, BEKTOPHOE
NPOM3BEACHUE, Yrojd MEXIy BEKTOpaMH;, YMEHHE HCIIOJIb30BaTh
BeKTOpHI)H\/JI u KOOp}IHHaTHI)Iﬁ MCTOA MJIA PCIICHUSA TCOMCTPUUCCKHUX

3a]a4 ¥ 3a/1a4 JPyrux yuyeOHbIX NPeAMETOB

YMeHue BBIOMpaATh MOAXOJAIIMN METOJ JUIsl pPELIeHHs 3ajauu;
IIOHUMAaHNE 3HAYMMOCTH MATEMATHKHA B WM3Y4YEHHM NIPHUPOAHBIX H
OOIIECTBEHHBIX IPOLECCOB M SBJIEHUH; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKH B UCKYCCTBE, YMEHHE ITPUBOIAUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW U MHUPOBOH

MaTEeMaTU4YeCKON HAyKu

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE



HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 Pammonanbhple uuciia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHU. JencrBus c
' apu(pMEeTUYECKUMH KOPHAMHU HATypaJIbHOM CTETIEHU
14 Crenenp ¢ 1menbiM mokazateneM. CTemeHb € palMOHAIBHBIM I1OKa3aTeNeM.
' CaolicTBa cTENEeHN
. CuHyc, KOCMHYC M TaHI€HC 4YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecaTHaHbIe U HATYpPAIbHBIC JTOTAPHPMBI
JleiicTBUTENbHBIC YHUCTA. APUPMETHYCCKHE OIEPAMA C JICHCTBUTECIBHBIMU
1.7 yuciaamu. IlpuGnukE€HHbIE BBIYUCIEHMS, IpaBUiIa OKPYIJIEHHs, NPUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI
1.8 [IpeobpazoBanme BEIpaKEHUI
1.9 KommnnekcHble uncia
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPpMHUUECKUE YPABHEHUS
2.5 [enble u 1poOHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOrapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIbl
3 OyHKIMH U TpaduKh
31 OyHKIMs, crocodsl 3aganus yHkuuu. I'paduk ¢pyHkuuu. BzaumHo obpatHble

¢bysakun. YérHble u Heu€THble pyHkuuu. [leproanueckue GyHKIUN



OOnacte ompeneneHuss ¥ MHOXECTBO 3HadeHWM ¢ynHkumu. Hymu ¢yHkuumu.

[IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLHUU.

32 MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. Hanbonpliee ¥ HauMeHbIIee 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennas (QyHKIUS ¢ HATypajdbHBIM M IIeJIbIM Toka3arteneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcuMntoThl TpadukoB ¢yHkiuid. CBoicTBa (QYHKIUM,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
38 Apudmernueckass W reoMmerpuyeckas mporpeccun. DopMmyna  CI0XKHBIX
' MIPOLIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHre MPOW3BOAHON K HWCCIIEAOBAaHWIO (YHKIHMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHnne HauOoNbIIero ¥ HAaUMEHBLIET0 3HA4YeHUs (YHKIIUU
Ha OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
1 T'eomerpus, 10—11: Yue6. nusa obmieodpazoBarenbHbIX yupexaeHuit/ JI.C.
AranacsH, B.®. Byty3os, C.b. Kagomues u ap. — M.: [Ipocsemenne, 2019r.

2 T'eometpus. 10-11 xmaccsl. [loypounblie pa3paboTku kK yueOHUKY ATaHacsiHa

Caaxsan C.M., byty3os B.®.
3 b.I'. 3uB. lnnaktuueckne marepuansl 1o reometpuu mid 11 knacca. — M.

[Ipocsewmenne, 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
HNuTepueT-pecypcesr:

1 www.edu.ru (caiit MOuH P®).

2 www.school.edu.ru (Poccutickuii 0011€00pa30BaTeabHbINA TOPTA).

3 www.pedsovet.org (Bcepoccuiickuii IHTepHET-11€1COBET)

4 www.fipi.ru (caiit ®enepaabHOro HHCTUTYTA MEAArOTHYECKUX U3MEPEHHIA).



5 www.math.ru (MaTepHeT-ioaIepKKa yqnTenei MaTeMaTHKN ).

6 www.mccme.ru (caitt MocKOBCKOTO LIEHTpa HEMPEPHIBHOTO
MaTeMaTHIECKOTO

oOpa3oBaHus).

7 WWW.it-n.ru (ceTh TBOPUECKHUX yUUTEIICH)

8 www.som.fsio.ru (cereBoe 00beTMHEHUE METOIMCTOB)

9 http:// mat.1september.ru (caiit razersr «MaTtemMaTrka)

10 http:// festival.1september.ru (dhecTuBanb negarornyecKux uaeh
«OTKpBITBHIN

ypok» («IlepBoe ceHTIOps»)).

11 www.eidos.ru/ gournal/content.htm (MutepHeT - sxypHaI «DHI0C»).
12 www.exponenta.ru (o6pa3oBatebHbIN MATEMATUYECKUN CAMT).
13 kvant.mccme.ru (amexTpoHHast Bepcust xkypHana « KBaHT».

14 www.math.ru/lib (anekTponnas MmaremaTnueckas OnOIMOTEKA).
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