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HHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTAaHJapTa CPEAHEro OOIIero 00pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMWH, TMPEHBABISIEMBIX K
MaTEMaTHYECKOMY OOpa30BaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETECHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY I CaMOpPa3BUTHS M HENPEPHIBHOTO 00pa3zoBaHUs,
[EJOCTHOCTh OOIIEKYIbTYPHOTO, JHUYHOCTHOTO M TO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TEOMETpHH HAa YPOBHE CpPETHEro OOIIero
oOpa3oBaHusl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX U
NPEeIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUM B HANPABICHUHM JIMYHOCTHOTO
pa3BuUTHs oOy4aromuxcsi, ¢GopMupoBaHusi (YHKIMOHAIBHOM MaTeMaTHiecKou
TPAaMOTHOCTH, U3YYCHHS IPYruX yIeOHBIX AUCIHUIUIMH. Pa3BuTHE y 00ydaromumxcs
NPABWIBHBIX TPEACTABICHUNA O CYIIHOCTH W TIPOUCXOXKICHUU TECOMETPHUYECKHX
a0CTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HUACAIBHOI0, XapaKTepe OTPaKeHHUs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M NPOLECCOB pPEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CHCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHUSI
yuYaluxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIWMBIX I aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHAM W3 0Aa30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHuUsl, TaK KakK OO0ECIeYyMBaeT BO3MOXKHOCTb M3YYECHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMAHUTAPHOM.

Jlorndyeckoe wMbInIieHue, (HOpMHUPYEMOE TPH HM3YYCHHH OO0 yYarOIIMMUCS
TMOHSITUIHHBIX OCHOB T€OMETPHH U MOCTPOCHUHU TETIOYKH JTOTHICCKUX YTBEPKIACHUH
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJad, YMEHHE BbIJBUTaTh M ONPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX AESATENIbHOCTU 4YeloBeka. OpueHTalus 4YelioBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOro ObITHs, Qopma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  AeHCTBUTENBHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSET pa3Hble BHUABI YYCOHOH M TPYAOBOH JACATEIBHOCTH,



SBIISIETCST OAHUM M3 TPO(ECCHOHAIBHO Ba)KHBIX KadyeCTB, TMOITOMY aKTyaJlbHa
3aa4a (opMUpOBaHUS Yy OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEILHOCTU 110 MHOTUM HAIPaBICHUSIM.

Ilens ocBoeHnmst mporpammbl y4deOHOTOo Kypca «I['eomerpus» Ha 6a3oBOoM
ypoBHE 00yuyeHuss — o00Ieo0pa3oBareIbHOE W OOLIEKYJIbTYPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpPUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHUYECKUX TE€OMETPUYECKUX 3HAHMM W JEUCTBU,
cnienuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAIEHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCIIOH30BAaHUEM I€OMETPHH.

[Iporpamma 1o reomeTrpuu Ha ©0a30BOM yYpOBHE IMpeIHA3HAUYeHa ISt
O0YJarOIIMXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO oO0Iero oopazoBanus. Takum oOpazom, oOydaromiyecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIHME MATEMATHYECKUE YMEHHS, CBSI3aHHBIC
Co creuu@uKod TEOMETPUHM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPUIO Oosee
IyOOKO, €CIIi B JajJbHEHIIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHre 1€  OCBOCHHS MPOTPaMMbI  00ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHRIMU 3ajadyaMud  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHEe B 10—11 kiaccax sBIsItoTCS:

e (opmupoBaHHE TMpeEACTaBICHUS O TEOMETPUM KaK YaCTH MHPOBOMH

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaICHUS
KaK 0 BOXKHEHIIMX MaTeMaTHYECKUX MOJENSX, MO3BOJISIONINX OMHMCHIBATH
U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaThb Ha YepTexax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKY U TeJla BPAICHUS;

e OBJAJCHUE METOJAMH PEIICHHS 3a/1ad Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  33J]1ay;
dbopMupoBaHME yMEHHUS TMPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHBIC
pacCyXKJeHusi B XOJE pEIICHUS CTEPEOMETPHUECKHX 3ajad W 3a/1ad C
MIPAKTUIECKAM COJICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJTbHBIX U TBOPYCCKHUX CIIOCOOHOCTEM
oOydJamIuxcs, TMO3HABATENbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIJICHUS;



e (opmHpoBaHUE (YHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOM
r€OMETPUU: YMEHUE PACIO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
MNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallUsIX M NPHU U3YUYEHUU IPYIMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HUX Ha A3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIH, TPUMEHATh OCBOCHHBIM
F€OMETPUUECKUAN anmapaT [l PEUIeHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHbIE PE3YIIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOrPAaMMBI SIBIISIETCS BKJIIIOYCHHE B KypC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHWS 3aJay, pelaeMblX Ha YPOBHE
UHTYUTUBHOTO TO3HAHUS, U OINPEACIEHHBIM 00pa30oM opraHM30BaHHas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAaETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
NPAaKTUYECKON JAEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B KypCE€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEPUPOBAHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOI0 COAEPKAHUSI.

OcHoBHbIE copeprkarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpanHuku», «lIpssMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B MTPOCTPaHCTBE». DOPMUPOBAHUE JIOTHUYECKUX YMEHUMN
pacrpenensiercs He TOJbKO IO COAEPKATENbHBIM JIMHUSM, HO W MO TOJaM
oOy4eHHs Ha YPOBHE CpeiHero o01ero oopa3oBaHusl.

Copnepxxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJIbTATaM
OCBOEGHHUSI paboueil MporpaMmbl, paclpeieia€HHbBIM 10 TrojaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM o00Opa3oM, 4YTOOBI OBJIAJIECHUE T'€OMETPUUYECKUMHU
HOHSTUSIMU Y HaBBIKAMM OCYILECTBISUIOCH IIOCJIEA0BATEIIBHO U ITOCTYNATENBHO, C
COOJII0JIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOy4YaloIIMXCA, PACIIUpSsS U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoauTCs 2 4yaca B Heaento B 10 kiacce u 1 yac B
Hezaento B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXAHME YYEBHOI'O KYPCA
10 KIJACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpPEOMETpUU. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonmokeHue MpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHeEcs,
napajiebHble M CKpelIMBaromuecss mnpsimele. [lapamnenbHOCTh NOPSMBIX H
IUIOCKOCTEM B IMPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTh MPSAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NPSIMbIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE TUIOCKOCTH; CBOMCTBA
napajuieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYphl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; IoCTPOCHUE CEUCHUH.

[lepneHaUKyISAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIECHAUKYJISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSMbIE MapaUICIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsMOM
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY MPIMON U
IUIOCKOCTBIO;  ABYIPAHHBIA  Yrojd, JIMHEWHBIM YroJa JBYIPAaHHOrO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 7O  IUIOCKOCTH,  TPOEKIUs  (QUrypbl Ha  IUIOCKOCTb.
[lepnieHAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
miockocter. TeopeMa o TpEX MeprneHauKyJIIsipax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKM; pa3BEPTKA MHOrOrpaHHukKa. [Ilpusma: n-yroynpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIIOHHAsI IPU3MbI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; u ero corcrBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHHE MUPAMHUIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHAS U
yCeu€HHasi MNUpamMuja. OIDJIEMEHTbl Tpu3Mbl U nupamMuibl. [IpaBunbHbIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUJbHAS NUpPaMUJa; NpaBUIbHAs TPEYrojibHAs MNUpaMUla W TPaBUJIbHBIN
TeTpa3p; KyO. IlpencraBieHne O mpaBWIBHBIX MHOIOIPAHHHUKAX: OKTa3p,
nonexkasap u ukocasap. CeueHnst npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaAMUJaX, HapaJlieenuIenax,
MPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, JMaroHaja, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOMl MPU3MBL,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NHpPaMUbI,
TeopeMa O TuIiomanau yceuéHHoi mmpamuabl. [lonstue 00 o00bEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.

11 KVIACC

TeJsa BpalueHus

Hununapuyeckas MOBEPXHOCTb, oOpa3yrorue HAJTHHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYECKONW TMOBEPXHOCTU. [lumuHap: ocHOBaHUS U
OoOKOBasi TMOBEPXHOCTb, OOpa3ywollas MU OCh; IUIONIAAhL OOKOBOHW U TIOJHOMU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KOHYC: OCHOBaHME M BeplMHA, 00pa3yrolias
U OCh, IUIONAA, OOKOBOM U TIOMHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolye u BhICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJb MMOBEPXHOCTU CQEPBHL.
B3aumnoe pacnonoxkenue chepbl U TNIOCKOCTH; KacaTellbHasi TII0CKOCTh K cdepe;
10 b CQepBhl.

N3o0paskeHne Te BpalieHus Ha MIIOCKOCTH. Pa3BépTka mUIuHIpa U KOHYyCA.

KomOunanuu Ten BpallleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdephl; chepa, BOMcaHHASS B MHOTOIPaHHUK, WU TeEIO
BpallCHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 006 00bEMe
OpsSIMOYTOJIBLHOIO TMapasuienenunena u ciuefactBus u3z He€. OObEM UUIMHIpPA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tema B mpocTtpaHcTBE. (COOTHOIIEHUS MEXKIY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiMHApa (MapajUyieIbHO Y TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajijieIbHOE€ OCHOBAHHUIO U TPOXOASAIIEe uepe3 BEpIIMHY), CEUEHUs
miapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockoctu U B nmpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCi0. PaznoxkeHue BeKTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3agay, CBSI3aHHBIX €
IPUMEHEHUEM TIpaBWJI JAEUCTBHA € Bekropamu. lIpsMoyromsHas cucrema



KoopauHat B mnpoctpaHcTBe. KoopnuHatel BekTopa. [Ipocreitmme 3amaun B
KOOpAMHATaxX. YToJl MeEXIy BekTopamu. CKaIApHOE MPOU3BEIAEHUE BEKTOPOB.
Briuncienre yriioB Mexay NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKOM MO3UIIMU 00YUaOIIErOCs KaK aKTHBHOTO
U OTBETCTBEHHOTO WICHA POCCHUICKOTO 0O0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
OpoUeayp TpaXIaHCKoro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU Mp.), YMEHHEM
B3aUMOJICICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXKAaHCKOM UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTHUKOB M POCCUMCKOW MaTeMaTHUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTIKCHHH B JIPYyrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, HJTHUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOr0; OCO3HaHUEM JIMYHOTO BKJIaJla B IOCTPOEHHUE YCTOMUMBOIO OYIyIIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCcyxIcCHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYE€CKUM acCIleKTaM pa3jdyHbIX BUJIOB HCKYCCTBA.

duznyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUe 3HaHHUS B
MHTEpecax 370pOBOro U 0e30macHOro odpasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHSATUU U

OT/IbIXa, peryiusipHas duznueckas aKTUBHOCTB); bu3nYecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JESATENIbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnrt W peamu3OBBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3OBaHHUIO W
caM000Opa30BaHUI0 HA TPOTSHKEHUU BCEH JKU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO HKOJOTHYECKON KYyIbTYpbl, TMOHUMAHHUEM BIUSHUS
COIMAJIEHO-D)KOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTaIlMell Ha TPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHHWM JJIS pEIIeHUs 3a1ad B
00J1aCTH  OKpYXKAIOIIeH Cpeapl, IUIAHUPOBAHUS TIOCTYNMKOB M OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS :

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKH Kak cdepbl UYeIOBEUECKOW JEITCIBHOCTH, JTaloB ¢
Pa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs [UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMu, YHUBEPCANbHbIMU Pe2yIamMUSHbIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie  nosmaeamenwvmvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 0OYUAOWUXcs (0ceoeHUe
Memo0o8  NO3HAHUA ~ OKpYXCalowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble jioruyeckue aeiicTBus:

e BBIABIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONIpPECIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIICCTBCHHBIM  NpPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAIH3A;

e BOCIpPUHUMATh, (opMynupoBaTh W MNPEOOPA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeunsi B (akTax, MAHHBIX, HAOMIOACHUSIX U YTBEPKICHHSIX;



npenjaratb ~ KpUTEpUU Uil BBIABJIEHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKIFOUCHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBLHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHust y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubojgee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBarejabCKHue AelicTBUSA:

e HCIOJB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYUE, MpOOIEMYy,
yCTaHaBJIMBaTh HCKOMOE MW  JaHHoe, (OpMHUpOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3UIIMIO, MHEHUE;

e MPOBOJHUTH CaMOCTOSITENBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHUS, TNPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00bEeKTaMH, SABJICHUSIMH, MPOLIECCAMU;

e  CaMOCTOSITENIHLHO (POPMYIHUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO pE3yJibTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, HCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NpPOLECCA, a TAKXKE BbIABUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

e BBIABIATH JACPUIMTHI UHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U I PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS,

e CTPYKTYypUPOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUYHbIX (POpMaAX,
WUTIOCTPUPOBATh TpadUyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanbHvie KOMMYHUKaAmMuUGHwle  Oelcmeus, 0becneyusarom

CchOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWJUXCHL.

OOuenue:



BOCIOPUHUMATh MW  (OPMYJIHPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIIOBHUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
X0y pelIeHUs 3aJa4l, KOMMEHTHUPOBATH ITOJYYEHHBIN pe3ysIbTaT;

B X0/ OOCY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
npoOJieMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pPELIEHUsI; COIMOCTABJISITh CBOU CYXKICHHS C CYXICHUSMH JPYyTrUX
YYaCTHHKOB JHAJIOra, OOHapy»XMBaTh PA3JIMUME U CXOJCTBO IO3WLMI; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBAHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMaTh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
WHIUBUIYAJILHON paOOThI MPU PEUIeHUH YIeOHBIX 3a/1a4; IPUHUMAThH IIeITh
COBMECTHOM JCSTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMi0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBapUBATHCSA, 00CYKIaTh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThI (00CYykKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHATH CBOK YacTh pPaOOTHl U
KOOPJIWHUPOBATh CBOW JICHCTBHUA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OILICHMBATh KAa4eCTBO CBOCTO BKJajJa B OOIIMEI MPOIYKT O KPUTCPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeusl, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AJITOPUTM PEIICHHS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM HMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
uHopMaIuH.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMHU TO3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMporecca |
pe3yJibTaTa pEeUIeHUsI MATEMAaTUYECKOW 3a/1a4H;

NPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEHICHUH
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OHOCHMBATHL COOTBCTCTBHUC PC3yJIbTaTa LCIU U YCIOBUAM, O0OBSICHSATH
MNPHUYXHBI AJOCTHUIKCHUSA WM HCAOCTHUIKCHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX MPU PEUICHUU
TCOMETPUYECKUX 3a]1ad.

OnepupoBaTh NOHATHSIMH: TTAPAILICTLHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACHONOKEHHE MPSAMBIX W TUIOCKOCTEH B
IPOCTPAHCTRE.

OmnepupoBaTh TMOHSATHUSAMH: IBYTPAHHBIA YTOJ, TPaHW IBYTPaAHHOTO YrJa,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl JBYIpPAHHOIO yria; rpajaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTpAaHHUKA, MPABUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOIPDAHHHMKOB (IMHpaMUa; TNpHU3Ma,
IPSIMOYTOJIbHBIN MapasiieNienune, Kyo).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHUS A
Kiaccuukauu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; TPaBUIBHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIEC MPU3MBbI, TAPAIIJICIICTIUIIC]IbI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh cEYEeHUS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBITIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMIUH 10 00pasmam Wiin
QIropuT™MaM, TPUMEHSSI W3BECTHBbIC AHATUTUYECKUE METOAbl MPU PEHICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIUYMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIINMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETMYUH MO 00pasiaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOAbl MPU PEHICHUU
CTAaHJAPTHBIX  MaTEeMAaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOMIUMHACS ~TPSIMBIMH, MEXKIYy TPSIMOA H TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYT'PaHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAM MMOBEPXHOCTEM MHOTOIPAHHUKOB (IpU3Ma,
nupamMyja) ¢ TOpUMEHEHHEeM (opMys; BBIYUCIATH COOTHOIICHUS MEXIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MPEACTABICHHYIO HA YepTEeXax U
PUCYHKAaX.

[IpumensaTe TeoMerpudeckue (aKThl ISl PEIICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANoJararouux HECKOJIbKO IIAroB PEIICHUS], €CJIN YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTs OpocTedIMe TPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOoAMTE NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACTIO3HABATH NIPOSIBIICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJNy4YEHHbIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATH PEAJIbHBIE
CUTyallud W TMPUMEHATh W3YUYECHHBIC TOHATUS B IPOLIECCE IOHWCKA PEIICHUSA
MaTteMaTu4ecku CGOpMYyJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha SA3bIKE TE€OMETPHUHM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI B TEOpEM, arnmnapara anreOpbl; peniaTh
MPAKTUYECKHUE 3a]]a4H, CB3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh NOHATHSAMHU: LWJIMHIAPUYECKAS IOBEPXHOCTh, OOpa3yroliue
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHMYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEpPXHOCTb.

Pacnio3naBath Tena BpamieHus (IIUIXHIP, KOHYC, cdepa U 1map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILIEHUS.

KnaccugpuimpoBaTh B3aMMHOE paciooKeHUe cepbl U MIIOCKOCTH.

OnepupoBath MOHATHUSAMM: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
11apOBOM CEKTOP.

Bbruncasate 00bEMBI M IUIOIIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMEeTPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpallleHusl.

Bb4ucasTh COOTHOIICHHUS] MEXIY IJIOUIaAsIMH MOBEPXHOCTEH U 0ObEMaMu
NOJJOOHBIX TEJl.



N300paxarh wu3ydaemble (QUIYpbl OT PYKM U C MNPUMEHEHHEM HPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbInONHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, HHTEpPHPETUPOBATH U MPeoOpa3oBbIBaTh HMH(DOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BbIMONHATE OEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJaIO0T.

[IpuMeHsATh paBUIIO NapajuIeIeIuIeaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEKIY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIpPHOE IMPOMU3BEIAECHUE, pACKIAAbIBaTh BEKTOP 1O JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumenats reomerpuueckue (aKThl Ui PEHICHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOJararlinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (opMme.

Pemats mpocrenmne reoMeTpuyecKue 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pematp 3amaum Ha [I0Ka3aTelbCTBO MAaTEMAaTHYECKUMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3liaM WIN aJropuTMaM, MPUMEHSI
U3BECTHBIE METOBI I[P PELICHUH CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTs mpocTEWIIMEe NpPOrpaMMHBIE  CPEACTBA UM 3JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEILICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
YKWU3HM, PACIIO3HABATH IIPOSIBIICHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IIOHATHS B IIPOLECCE IOUCKA PELICHUS
MaTeMaTUYecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpEM, anmnapara aareOpsl; pemarhb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcbl
bubmuoreka [JOK
1 B 1
BC/ICHHC B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMBbI€ U TUIOCKOCTH B IMPOCTPAHCTBE. 12 | bubnuotexa [JOK
[TapanneabHOCTh NPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAUKYISAPHOCTD MPSIMBIX U 12 bubnuoreka [IOK
IJTIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 10 1
VYTrbl MeXAy IPSIMBIMH U INIOCKOCTSMHU hitps-//m.edsoo.ru/1 €209¢37
5 MHororpaHHukH 11 1 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
bub6moreka [IOK
N 1
6 OBbEMBI MHOTOrpaHHHKOB ? https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YTJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KUIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBIE
HanmeHoBaHHe pa3aeoB U TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
but6mmoreka [JOK
1 T 12
¢J12 BpaILCHIA https://m.edsoo.ru/1¢209e37
. bubmuorexa [IOK
2 1
ObbempL TEN > https://m.edsoo.ru/1c209e37
3 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmmorexa [OK
P pA pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 0600IIEHNE, 7 | bu6nunorexa LIOK
CUCTEMAaTH3alUs 3HAHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
OCHOBHBIE TIOHITHSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [IOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH,
HapajuIeNIbHBIX IPSAMBIX (OTPE3KOB),
CcepeIHbI OTpEe3Ka
[lonsTus: nepecekaroumecs
2 IJIOCKOCTH, NepeceKaroluecs npsamas 1 bubmmorexa [IOK
> 11eP P https://m.eds00.ru/2d8a9¢99
Y TJIOCKOCTh
[lonsiTus: nepecekarouuecs
3 IJIOCKOCTH, NEepeceKaroluecs npsmas 1 Bubmmorera [IOK
> 1EP P https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HAKOMCTBO C MHOT'OTpaHHUKaMH,

4 n300pa’keHre MHOTOIPAaHHUKOB Ha | bu6nuoreka [IOK
PHCYHKAaX, Ha IIPOEKIHOHHBIX https://m.edsoo.ru/a63959%d
yepTexkax
HauanbHbie cBenieHus o kyoe u

5 nupamMuie, UX pa3BEPTKH U MOJIEITH 1 bubmmorexa OK

p P HX P P ' https://m.edsoo.ru/b30dff38
CeueHust MHOIOIPaHHUKOB
bubmuorexa [JOK
6 HauaneHble cBeneHus 0 Ky0Oe U 1
Y https://m.edsoo.ru/3d8ffd32




nupamMue, UX pa3BEPTKU U MOJIEIIH.
CedeHuss MHOIOI'paHHUKOB

ITousTue 00 aKCMOMATUYECKOM

7 0oCTpoOe crepeoMe aKCHO bubmmorera [IOK
IIOCTPOCHUU CT METPHH: aKCHOMBI
P p p https://m.edsoo.ru/Occ5céfe
CTEPEOMETPUH U CIIECACTBUS U3 HUX
[TonsaTre 00 aKCHOMAaTHYECKOM
8 MMOCTPOCHUU CTEPEOMETPHH: AKCUOMBI bubmiorexa HOK
) https://m.eds00.ru/239¢8cb4
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TousaTre 00 aKCHOMAaTHYECKOM
9 but6mmoreka [IOK
MMOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
P PEOMETP https://m.eds00.ru/65¢6b106
CTEPEOMETPUH U CJICACTBHUS U3 HUX
[TousaTre 00 aKCHOMAaTHYECKOM
10 0oCTpoOe crepeoMe aKCHO bubmmorexa OK
IIOCTPOCHUU CT METPHH: aKCHOMBI
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPUHU U CIECACTBUS U3 HUX
B3anMHoOe pacmnofiokeHHe MPSIMbIX B
1 IIPOCTPAHCTBE: MEPECEKAOIUECH, bu6nuorexa [LIOK
[apajijieJIbHbIE ¥ CKpELIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psiIMbIe
[TapamensHOCTh MPSIMBIX U
IJIOCKOCTEH B POCTPAHCTRBE:
bubmuorexa [JOK
12 napasuiesibHbIe MIPsIMbIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaUICIIbHOCTD TPEX
MIPSIMBIX
[TapamensHOCTh MPSIMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: bu6mmoreka [JOK
[TapajutenbHOCTB IPSIMON U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bubmuorexa [JOK
14 VYTriabl ¢ cOHanpaBICHHBIMU

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




CTOpOHaAMH

VYron Mexay NpsMbIMU B

bu6mmoreka [IOK

15
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanmensHOCTh TIOCKOCTEH bu6nmoreka [IOK
rapaJijieJIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyieNbHBIX TUIOCKOCTEN buommorexa HOK
p https://m.edsoo.ru/e504d656
[IpocTeiilie mpocTpaHCTBEHHbIE
19 (buUryphl Ha TNIOCKOCTHU: TETPAd bubmmorexa HOK
P -+ TETPASAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumne;y
but6mmoreka [JOK
20 I1 i
OCTPOCHHIE CeacHit https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 I1 €HUE CEYCHUH
OCTPOCHHE CERCiuH https://m.edsoo.ru/ec26fe5d
Konrponbnas padora o Teme
2 "IIpsiMble ¥ TUIOCKOCTH B bu6mmoreka [IOK
npoctpaHcTse. [lapamiensHoCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTE"
[TeprieHIUKYASIPHOCTD NPAMOUN U
23 HJI(I))CKOCTI/I'}II'IC IzIeH UK IJ)]SI HbIC bubmmorera [IOK
- MEPTCHAMKYAD https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble mapanienbHbIe U bu6nmoreka [IOK
MIEPUEHANKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 IIpsimble napasiensbHble U bu6nmorexa [IOK
MEPIEHANKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHIuKyIspHOCTH bu6mmoreka [IOK




HpHMOﬁ U IIJITOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepneHIuKyIspHOCTH

bu6mmoreka [IOK

27
IIPSIMOM U TUNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o nmpsimoit bu6nuorexa [IOK
MEPIECHANKYISIPHOMN IIIOCKOCTH https://m.edso00.1u/635c5087
29 Teopema o nipsimMoit bu6nmoreka [IOK
NEPIEHIUKYIIIPHOMN TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o nmpsimoit bu6mmoreka [IOK
MEPIECHAUKYISIPHOUN TNIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenaAuKyIISIp ¥ HAKIIOHHBIE:
31 aCI:)TOﬂHl/IeyOT IT)ornm 0 TUTOCKOCTH bubmmorexa OK
p il ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
[lepnenaANKyIsIp ¥ HAKIIOHHBIE:
32 a(i:TO}IHI/IGYOT liquI/I 0 IUTIOCKOCTH bubmorexa HOK
p ? ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM 10 TJIOCKOCTH
[TeprieHAMKYSIP ¥ HAKJIIOHHBIE:
33 as)CTO;IHHeYOT I;quH 0 TIOCKOCTH bubmmorexa OK
p f[ ’ https://m.edsoo.ru/a5Sb7b8e3
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
[lepnenaAuKyIISIp ¥ HAKIIOHHBIE:
34 aCI:ZTOSIHI/IGYOT IT)quI/I 0 TUIOCKOCTH bubamorexa [HOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6mmoreka [JOK
MPSMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroj, TUHEHHBIN yro bu6nuorexa [LIOK
JIBYTPaHHOI'O yIja https://m.edsoo.ru/Sfa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIA yroi bu6mmoreka [IOK
JBYTPAaHHOIO yriia https://m.edsoo.ru/c7c777ed
38 [lepneHAMKYISIPHOCTD TIIIOCKOCTEH: bubnuorexa [JOK




NPU3HAK NMEPIEHAUKYISIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3

IJIOCKOCTEN
IlepnenAKYISIPHOCTD IIJIOCKOCTEM:
39 HpIEBHaK HGI})]HGEHHKYJISIPHOCTI/I IBYX bubmmorexa LIOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[TeprieHAMKYISIPHOCTD IITIOCKOCTEM:
40 MIpU3HAK [EPIEHIUKYIIPHOCTH IBYX bubamorexa [OK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o TpEX NmepnEeHANKYIAPAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX mepHeHAUKYIsApax bubmmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHANKYIIpax bubmmorexa LIOK
https://m.edsoo0.ru/9f246736
KonrtponbHas pabota no temam
44 "IleprieHIUKYISIPHOCTD MPSMBIX U bu6nmoreka [IOK
wiockocteil" u "YTriel Mexay https://m.edsoo.ru/5b971ef3
IPSIMBIMU U INIOCKOCTAMHU"
IToHATHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOTOI'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE Bubmroreia LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA
IIpusma: n-yronpHas npusma; TpaHu U
46 OCHOBAHUS MIPU3MBI; TIpsIMast U bu6nmnoreka [IOK
HAKJIOHHas MPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
10JIHASl TOBEPXHOCTh IPU3MBI
A7 [apamenenunesn, NpAMOYTrOIbHBIN bu6muoreka [IOK

mapauiCaCimIca u €ro CBOMCTBA

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




48

[MupaMupa: n-yronpHasi mupamusa,
I'PaHy ¥ OCHOBAaHUE TUPAMHU/IBI;
OOKOBas U NOJHAs TOBEPXHOCTh
UPaMU/Ibl; IPABHIIbHAS U yCEUEHHAS
nupamMuia

but6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBusbHBIE MHOTOTPAHHUKHU:
MOHSITHE TTPABUIILHOTO
MHOTOTpaHHUKA; MpaBWJIbHAS MMPU3Ma
U TIpaBWJIbHAS TUpaMua; IpaBUIbHAS
TpeyrojbHas mupaMua u
MIPABWIBHBIN TETpasap; KyO

bubmuorexa [JOK
https://m.edso0.ru/074c8865

50

IIpencraBnenue o NpaBUIBHBIX
MHOTOTpaHHUKaX: OKTa’JIp,
JOJEKadIp U UKOCAdP.

Bbu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B IUPAMUJIAX,
napaulesIeUIe ax, IPaBUIbHbBIX
MHOTOTPaHHUKAX

bubmuorexa [JOK
https://m.edsoo0.ru/b9e777d9

52

Briaucienue 2ieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, TMaroHau,
YTJIbI

bubmuorexa [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaaps 60KOBOM MOBEPXHOCTH U
MOJTHON OBEPXHOCTH MPSMOU
IIPU3MBI, TUIOIIA/Ib OCHOBAHUH,
Teopema 0 OOKOBOI MOBEPXHOCTH
IIPSAMOH TIPU3MBI

but6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK




MMOBEPXHOCTHU HpaBHHBHOﬁ

HUPAMUJIBI, TEOPEMa O IIOIIA K
OOKOBOI TTOBEPXHOCTH YCEUEHHOMH

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

TUPaAMUJIBI
55 Konrponsnas pabora o teme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
" bubnuorexa [JOK
IT
3 onsiThe 05 0bnEme https://m.edsoo.ru/7ad0020b
N bubmuorexa [IOK
7
> OObEM nipamH b https:/m.edsoo.ru/235171b3
N but6mmoreka [JOK
>8 OOBEm mupamm et https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOBEM MHpau el https://m.edsoo.ru/79¢10312
N bubmuorexa [IOK
60 OOHEm mupamm et https://m.edsoo.ru/2faadc3f
. bubnuotexa [JOK
61 06
DEM TIPHSMBL https://m.edso0.ru/79853608
N bubmuorexa [IOK
2
6 OObEM MpH3MEI https://m.eds0o.ru/1e053890
N but6mmoreka [JOK
63 06
DM [IPHIMEL https://m.edsoo.ru/482d3f51
64 Konrponsnas pabora o teme bu6nuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06061IeHNE
65 CHCTEMAaTH3alNs 3HAHUH. bubmuorexa [IOK

[TocTpoenue ceueHui B
MHOT'OT'paHHUKC

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




[ToBTOpenue, 06061IeHNE
CHCTEMATH3aLNA 3HAHUHN.

66 BoIunciieHne pacCTOSHUN: MEXITY | bu6mmoreka [IOK
JIBYMsI TOYKaMU, OT TOYKH 0 NPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 MIIOCKOCTH, MEKY
CKPELLMBAIOIIMMUCS MPSIMBIMU
but6mmoreka [IOK
67 Htorosast KoHTpoJibHAs paboTa 1 hitps-//m.cdsoo.ru/b9 1 46bc0
[ToBTOpenue, o600IICHNE
CHCTEMAaTHU3aLNs 3HAHUM.
Boeruucnenue yrioB: Mex[I
68 CerHlI/IBaIOHlZIrMI/ICH npﬂMZIMH, 1 bubmmorexa HOK
. https://m.edsoo.ru/56765e8b
MEXK1Y IPSIMOU U IUTIOCKOCTBIO,
JIByTPaHHBIX YIJIOB, YTJI0B MEXKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 63
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11 KUIACC

KonuvecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabubie | IlpakTHuyeckue p
n/n Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paanyc,

1 HaMeTp; IIIOIIAIb IIOBEPXHOCTH 1 bubnmorexa LHOK
a1 p; P https://m.edsoo.ru/034 1bc2b
chepsbl
Biaumnoe pacnonoxenue chepst u

2 IJIOCKOCTH; KacaTeslbHas MI0CKOCTh 1 Bubmmorexa LIOK

’ https://m.edsoo.ru/bed12a43
K chepe; muomanas chepbl

3 N3o06paxenue chepsl, mapa Ha | bu6mmoreka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15£7f2
Hununapuyueckasi MOBEPXHOCTD,

4 oOpa3zyromye MUINHAPUISCKON 1 bu6nmoreka [IOK
MIOBEPXHOCTH, OCh LIWIMHIPUIECKON https://m.edsoo.1u/6054b8cl
MMOBEPXHOCTH
Hununnp: ocHOBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u oCh; ] bu6mmoreka [JOK
Iomaas OOKOBOU M IOJHON https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300paxkeHne nuauHapa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

6 CedeHUs MWINH] pa (HHOCKOCTEI—O 1 Enbmiorexa HOK

. P ’ https://m.edsoo.ru/016e25¢eb
napauiebHON WIn
MEPICHIUKYIISIPHOW OCH IIHITUH/IPA)
bu6nmoreka [IOK
7 Konnueckasi moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3ymolre KOHUIeCKOn
IIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

bu6mmoreka [IOK

8 o6pa3y1f)u1a;1 5 ch; IUIOIIAlb https://m.edsoo0.ru/897dd3b2
OOKOBOM M IMOJTHOW MTOBEPXHOCTH
VYceuéHnbiii KoHyC: 00pa3 ve u

9 BBICOTA; OCHOBalilPISI u (IS)OK?:;: bubmorexa HOK

’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o0pakeHne KoHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bu6mmoreka [IOK
IapajulelIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbed
IJIOCKOCTBIO, TPOXOISIIEH yepe3
BEPIIIHHY)

1 Kom6unamus ten BpaieHust u bubnuorexa LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCaHHbBIA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bu6mmoreka [JOK
MHOTOTI'PaHHUK WU B TEJIO https://m.edsoo0.ru/0b136158
BpalieHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 00BEMOB Tell https://m.edsoo.ru/26a03fb7

N but6mmoreka [IOK
14 OObEM LHIHIAPA, KOHyCa https://m.edsoo.ru/5513d87b
N bubmuoreka [JOK
15 O0bew wmapa u niowazs chepe! https:/m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B MPOCTPAHCTBE. bubmorexa HOK

https://m.edsoo.ru/810cfleb




CooTHOLIEHUS MEX Ty TUIOIIaAsIMU
MMOBEPXHOCTEH, 00bEMaMH
OJTOOHBIX TEN

17 KonTponbHas pabora no temam bu6muoreka [IOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTH U B bu6nmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI0XeHH€e U BEIUUTAaHUE BEKTOPOB bubmorexa [IOK
P hitps://m.edsoo.ru/23f4f089
20 VMHOKEHIE BEKTOpa Ha YHCIIO bubmmorexa LHOK
p https://m.edsoo.ru/dee379¢eb
Pasnosxenne BeKTopa mo TpEM
21 HEKOMIUIaHAPHBIM I]:eKTO T{I;M bubnnorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuino mapamienenumnena
Pemenne 3amad, CBI3aHHBIX C
22 OpUMEHEHUEM IIPAaBIII IEUCTBUH C bubnmorexa LHOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIH METOT
23 i} I/Ip elICHUU FGOMeTp MYECKHUX bubmmorexa IIOK
pap p https://m.edsoo.ru/d3alfe30
3a7a4
IIpssmoyronbHas cucrema
24 KOOpAMHAT B IIPOCTPAHCTBE. bu6mmoreka [IOK
Koopaunats! Bexropa. IIpocreiimue https://m.edsoo.ru/48db7058
3a71a4M B KOOpJMHATAX
)5 VYroa Mexay BEeKTOpaMH. bu6mmoreka [JOK
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexay bu6muoreka [IOK

IIPpAMBIMHA U INIOCKOCTAMHU

https://m.edsoo.ru/8efbe78e




KonrtponbHas pabota o teme

but6mmoreka [IOK

27 "Beicrops 1 KgopHHHaTH B ! https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1

)3 cucreMartusanus 3HaHuil. OCHOBHbIE | bubnuorexa [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIeHNE U

29 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6muoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpenue, 06001IEHNE U

30 crucTeMaTH3alys 3HaHWK. 3a1aun | bubnuorexa [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenme, 0600MIEHNE U

31 cHUCTeMaTH3aIvs 3HaHUK. 3a1aun 1 bubmuorexa [JOK
IUTAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffda97
peueHus
[ToBTOpeHme, 0600MIIEHNE U

1 cucreMaru3anus 3HaHuil. OCHOBHBIC 1 bu6mmoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETpUU

but6mmoreka [IOK

33 HroroBas koHTpoabHAs paboTa 1 hitps-//m.edsoo.ru/ec24dfc?

a4 [ToBTOpeHue, 000061IeHNE 1 | bubanoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34
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INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble mpeaMeTHBIE Pe3yJabTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPsIMAas, INIOCKOCTh
5 IIpuMEHATH aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUECKUX 3a7a4
73 OnepupoBaTh MNOHATHAMH: MApPALICIBHOCT, M MEPHEHAUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
"4 KnaccudummpoBats B3anMHOE pacroioXeHHE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYI'PAHHBIM Yroj, 'paHU ABYI'PAaHHOIO YIJIa,
7.5 peOpo ABYrpaHHOTO yIJia, JMHEHHBIN yroJl ABYrPaHHOIO yIJia, IpadycHas
Mepa JIByTpaHHOIO yria
ay OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
7 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapauIeenume]], Ky0)
KnaccudummpoBath  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
. knaccuukanuu  (BBINYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' [IPaBWJIbHbIE ~MHOTOTPAHHHUKH, TpPSMbIE M  HAKJIOHHBIE IIPU3MBIL,
napauieNenumne;/Ibl)
9 Omnepuposatb MOHATHAMM: CEeKyILast IUIOCKOCTB, CEYCHHUE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOTOTPAHHUKOB,

WCIIONIB3YS METO]T CIIEJIOB

7.11

CTpOI/ITI) CCUYCHHA MHOI'OrpaHHUKOB METOJAOM CJICJOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHCYHKOB IMPOCTHIX OOBEMHBIX QHUTYP:




BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIIMUMH MO 0Opas3liaM
WM aJrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJIMTHUYECKUE METOAbl MpHU
peUIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ady Ha BBIYUCIICHUE
pacCTOSHUN MEXIYy ABYMsI TOUKaMM, OT TOUKH /10 MPSIMOM, OT TOYKHU IO

IMJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCH ITPAMBIMHA

7.13

Pematp 3a1aun Ha HAXOXJIECHHUE T€OMETPUUECKUX BEJIMUYMH MO o0pa3iam
WIK alrOpUTMaM, MPUMEHSS HU3BECTHBIC AHAIUTUYECKUE METOIbI MpHU
pElIeHNH CTaHIAAPTHBIX MaTeMaTHYECKHX 3a/lad Ha BBIYMCIIEHUE YTJIOB
MEXIY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXAY NPSIMON U IJIOCKOCTHIO,

MEX1Y IJIOCKOCTSMH, ABYIPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M JIOMIAM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHHeM (GOPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY TUTOIIAISIMA IMOBEPXHOCTEM, o0BEMamMu MO00HBIX

MHOT'OI'paHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCETpPUA B IMPOCTPAHCTBC, LHCHTP, OCbh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OChb U IIIIOCKOCTh CUMMCTPHUN (bI/Il“prI

7.16

W3Bnekatp, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(POpPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPeACTaBICHHYIO Ha

YepTekKax U pUCYHKAX

7.17

[IpumenaTy reoMerpuueckue (HaxkTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a1a4, IPEINOJIaralolMX HECKOJIBKO INAroB DEIIEHUs, €CIU YCIOBHS

MIPUMEHEHHUS 32/1aHbI B SBHOU (hopMe

7.18

IIpumeHsATs DpOCTEHINNE IMPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

HpI/IBOJ_'[I/ITB MPpUMEPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U

JKU3HU, PACIIO3HABATH MPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpumeHsTh MoJydyeHHbIE 3HAaHUS Ha IPAKTHUKE: aHAJIM3UPOBATh peaslbHbIe
CUTyallUh U TPUMEHATh H3Y4YECHHBbIE IOHATHS B IIpPOLECCE IIOMCKA
pemenus MaTE€MaTHYECKU chopMyIUPOBaHHOM npo0JIeMbl,
MOJIETUPOBATh peajbHbIE CUTyallMM Ha SI3bIKE T€OMETPUHU, HCCIEA0BATh
MIOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITUHA U
TEopeM, ammapara anreOpbl, perarh NPaKTHYECKUE 3aauu, CBSI3aHHBIC C

HaXOXKXIACHUCM I'COMETPUICCKUX BECJININH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yaIbTATHI OCBOEHUSI OCHOBHO
NpoBePSIEMOr0 .
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBath NMOHATUAMU: HWIHHAPUIECKAs TTOBEPXHOCTh, 00pasyromue
61 HWIMHIPUYECKOH TOBEPXHOCTH, LUIMHAP, KOHHYECKas MOBEPXHOCTb,
. oOpa3ylolue  KOHMYECKOM  TOBEpXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBath Tena BpaiieHus (IUIUHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI TOJTYUICHHSI TEJT BpAIICHUS
6.4 KinaccudunmpoBaTh B3aMHOE pacroyioxkeHue chepbl U MIOCKOCTH
OnepupoBaTh TMOHATHAMHU: IIAPOBOM CErMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTa CETMEHTa, IApOBOM CIJIOH, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA
IIAPOBOTO CJIOA, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W IMJIOMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' T€OMETPUUECKHX Tell C MPUMEHEHUEM (opMyT
OnepupoBaTh NOHATHUAMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy u
6.7 OIMCaHHBIN 0KOJI0 cepsl, chepa, BMcaHHAS B MHOTOIPaHHUK WJTU TEJIO
BpaIlIeHUS
6.8 BpIUHCIISATE COOTHOWIEHUS MEXAY IUIOMIAASIMH TMOBEPXHOCTEH U
' 00bEéMamMu OJJOOHBIX TEJl
6.9 N300paxkaTh m3ydaemble QUTYpBl OT PYKH M C MPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUryp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpaIICHUS
W3Bnekatb, MHTEpPHPETUPOBATH M MIPEOOpPa3OBbIBATH HH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIYpax, MpPE/ICTaBICHHYIO Ha
yepreXkax U pUCYHKax
[IpumensTh reomMeTpuyeckue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, MPEIIOIararliuX HECKOJIBKO IIAroB PEUIEHHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a7aHbl B SBHOU opMme
6.13 OnepupoBath MOHIATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimmonmaaTs I[GﬁCTBHfI CJIOKCHHUS BCKTOPOB, BBbIYWTAaHHA BCKTOPOB U
YMHOXKCHH BCKTOpa Ha 4YHCIIO, O6’I>5[CH$ITI>, KakKMMH CBOHCTBaAMHM OHM

00J1a1aroT

6.15

IIpumeHATh paBUIIO NapaAJICNICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JE€KapTOBBl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIpHOE IMPOU3BEJIEHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMITIIAHAPHBIEC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB U IMpPOU3BEACHHE BEKTOpa Ha YUCIO, YroJ
MEX1y BEKTOpaMH, CKaJISIpHOE MPOU3BEACHHE, PACKIIAAbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT

6.19

Pemiate mpocTeiimime reoMeTpUYECKHME 3aJayd  Ha PUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O MCTO/1a

6.20

Pemrate 3amaum Ha J0Ka3aTeJIbCTBO MATEMAaTHYCCKHX OTHOIICHUN U
HaXO0XKICHUC I'COMCTPHUUICCKUX BCIUYHUH I10 o6pa3uaM I aJIrOpuTMaMm,
IIPUMCHSS HU3BCCTHBIC MCTOABI Ipu pemieHun CTaHAAapPTHBIX

MaTEMAaTHYCCKHUX 3aJa4

6.21

[lpumensaTs mnpocTelMe NporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3ada4d

6.22

HpI/IBO,Z[I/ITL MNpUMEPbI MAaTEMATUYICCKUX SaKOHOMepHOCTCﬁ B IMpUpoac u

JKM3HU, PACIIO3HABATH NPOSABIICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

6.23

[IpumeHsTh MONy4YeHHBIE 3HAHWSA Ha TMPAKTUKE: aHaJIU3UPOBATH
peanbHbIe CHUTyallud M TMPUMEHSATh HM3yUYEHHBIC TMOHITHS B MPOLECCe
MOKWCKA pEeIIeHUsT MaTeMaTH4YeCKH CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYAllMU Ha SI3bIKE T€OMETPHUH, UCCIET0BAThH
MTOCTPOCHHBIE MOJIEIH C UCIOJIB30BAaHUEM T€OMETPUUYECKUX TMOHATHI U
TeopeM, allnapara aareopbl, pemaTh MPaKTHUYeCKUe 3aJa4H, CBSI3aHHBIE C

HaXOXIACHUCM I'€COMETPHUICCKUX BEJINYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMAaTUYECKOM  IOCTPOEHHUHM  CTEPEOMETPHUU:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHOe pacnonoxeHue TpsAMBIX B MPOCTPAHCTBE:  MEpPECEKaroIInecs,
napajuleNibHble M CKpeuiuBarouecs: mnpsiMble. [lapanienbHOCTh MNPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajljiesibHble MpsMble B MPOCTPAHCTBE,
MapajIeNIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMA CTOPOHAMH, VYIrOJd MEXIy TMNPSIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapauleNbHble MIIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiimme mpocTpaHCTBEHHBIE (QUTYPHI HA TUIOCKOCTH: TETPadp,

KyO, mapaJuiesienumnes, IoCTpPOeHUE CeYeHU

7.3

[lepieHAUKYISAPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAUKYJISIPHBIE INpPsSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapajuIECIbHbIE U IEPIEHANKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIPHOCTU IPSAMOM U INIOCKOCTH, TEOPEMA O IPSMOM NEPIEHIUKYIAPHON
IUIOCKOCTH. YTIUIbI B IPOCTPAHCTBE: YIrojd MEXKAYy IMpsMOM U IUIOCKOCTBIO,
JBYIpaHHBIA Yrojl, JMHEWHBIH Yron JABYrpaHHOro yria. llepneHaukysassp W
HaKJIOHHBIE: PAcCTOSIHME OT TOYKH JO IUIOCKOCTH, PAacCTOSTHHME OT HpsSAMOMl 10
IUIOCKOCTH, MPOEKLUs (PUTypbl HA IUIOCKOCTb. [lepneHauKyIsIpHOCTh MIIOCKOCTEMH:
IpU3HAK  MEPHEeHIUKYISIPHOCTH  JAByX  Iuiockocted. Teopema o  Tpéx

MEePIEeHIUKYIIApax

7.4

[lonsaTie MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOIPDAaHHHUKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, TpaHH U OCHOBAHMS IPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBasi U
IIOJIHAs ITIOBEPXHOCTH Npu3Mbl. [lapasuienenunen, NpsMOyroibHbIN ITapauIesICIINIIE]
u ero coictsa. [lupamuna: n-yroiapHas nupamMuaa, rpaHd ¥ OCHOBAaHUE MHPaMUIIBL,
OOKOBast U IMOJIHAsI MOBEPXHOCTh NMUPAMMIbI, IPABUIbHAA M yCEUEHHAs MUpPaMUA.

OneMeHTEI NpusMbl W IIHPaMHUBI. HpaBI/IJ'IBHBIe MHOI'OI'PaHHUKHU:. IIOHATHC




IIPABWJIBHOTO MHOTOTpaHHMKA, IpaBUJIbHAS IpU3Ma M IpaBUJIbHAS NHpPaMUAA,
IIpaBWJIbHAs TPEYroJjibHAs MUpaMUAa U MPaBUIbHBIA TeTpa’ap, Kyo. Ilpencrasnenue
O NPaBWJIbHBIX MHOTIOIPAHHUKAX: OKTa’Jp, AoAEKa’aAp U ukKoca’dapyrue CeueHus

MMPU3MBI 1 THPAMUBI

7.5

CI/IMMeTpI/IH B NOPOCTpPAHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, Hp}IMOﬁ,
IUIOCKOCTH. DJICMCHTBI CUMMCTPHUHU B IMUpaMUaX, MapaJlICICIIUIICAax, IMPABUIIbHBIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue »1eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaronanu, yribl. [lnomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOH TMOBEPXHOCTH TPSIMOM TPHU3MBI, ILJIOMIATh
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH mpu3Mel. [lnomaas 60koBoMH
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MUpaMHIbI, TEOopeMa O IUIOUadu

yceuéHnHoi nupamuabl. [lonsitue 06 00béMe. OOBbEM MUpamMuIbl, TPU3MbL

7.7

ITonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEKIY IUIOIMIAIIMU TIOBEPXHOCTEN,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

I_II/IJII/IHI[pI/I‘leCKaH IMOBCPXHOCTD, 06pa3y101111/Ie HHHHHHpH‘ICCKOﬁ MMOBEPXHOCTHU, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHZ[pZ OCHOBaHMSI U OOKOBas MIOBCPXHOCTD,

oOpa3yromas 1 0Ch, TUIOIIAa b OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yromre KOHNYeCKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYecKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplIMHA, o0Opa3yolas U OCh,
oniaab OOKOBOM M TIOMHOW MOBEPXHOCTU. YCEUYEHHBINM KOHYC: oOpasyrouiue u

BbBICOTA, OCHOBAHHUA U OokoBast MMOBCPXHOCTH

6.3

Cdepa u map: ueHrp, paguyc, JMamerp, IIoab MOBEpXHOCTH cdepbl. B3anMHoe

PacCIIOJIOKCHHUC C(I)epbl N IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K C(bepe, Imiomanab

cdepsl

6.4

N3o0paskenue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka nMiIMHIpa U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUS W MHOT'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(l)epLI, ccbepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIU TCJIO BpAllICHUA

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapaienenuneaa M ciueactsus u3 He€. OOBEM UMIHMHIpA,

KoHyca. O0BEM 1apa u miomaab chepsl




6.7

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS  MEXIY  IUIOIIAISIMU

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

6.8

6.9

Ceuenust nunuHApa (MapajjielbHO M MEPIEHIUKYISPHO OCH), CEUEHHUs KOHyca

(mapanneabHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUEeHUs 11apa

Bextop Ha mockoctd W B mpocTpaHcTBe. ClIOK€HHE M BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. PemeHwe 3amad, CBA3aHHBIX €

MMPUMCHCHHUECM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMu

6.10

[IpsimoyronbHasi cucTeMa KOOpAWUHAT B MpocTpaHCcTBe. KoopauHaTel BeKTOpa.
[IpocTeiimue 3amayn B KOOpAMHATaX. YTon MexAy Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIuuCIEHUE YITIOB MEXAY MNPSAMBIMH U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUH T'€OMETPUUECKUX 3a1a4




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Bnagenne MmeTomamMu J0Ka3aTeNbCTB, aITOPUTMaMU pEUICHMs 3a1ad;
yMeHHe (OpMynHpoOBaTH U OINEPUPOBATH MOHATUSIMU: OIpEAesICHuE,
aKCHMOMa, TeOpeMa, CJIEACTBUE, CBOMCTBO, IIPU3HAK, JOKAa3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATh
00paTHOE M TPOTUBOIIOJIOKHOE YTBEpPKJICHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PACCYXKIEHUS IIpU PpELICHUM 3ajad,
OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHWM; yMEHUe
OIIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJAMHOXXECTBO, ONEPALMU HAJ
MHOKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar I OIIMCaHUsl peabHbIX MPOLIECCOB U SIBJICHUM U NIPU PEILIEHUU
3aJa4, B TOM 4YHCIE€ M3 JpYyrux Yy4eOHbIX NPEIMETOB; YMEHHE
OIlepUpOBaTh MOHATHAMM: rpad, CBA3HBIA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb W OINHUCHIBATh Tpadbl pPa3IUYHBIMU

crocobaMu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHne onepupoBaTh MOHATUSAMH: HATYpaabHOE YUCIIO, LIEJIOE YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTYpaJbHOW CTENEHH, CTENEHb
C palMOHAJIbHBIM  IIOKa3aTelieM, CTElEeHb C  JACHCTBUTEIbHBIM
nokaszateneMm, JorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK II0 MOAYJIO, PAaLMOHAIBHOE YHCIIO,
UPPAalMOHAIIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
palMOHAIbHBIX, JECUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKU J1€IMMOCTH, HAaUMEHbIIMH OOIMI AeTuTenh U HauMEHbIIEe
ob1iee kpaTHoe, adropuT™ EBKiMaa npu perieHny 3a1ad; 3HaKOMCTBO €
pa3MYHBIMM  MO3ULUOHHBIMHM  CHUCTEMaMH  CUUCIIEHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JiorapupmMaMu, Ipeodpa3oBaHus IPOOHO-pAllMOHATBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATh MOHATHUAMHU: IOCIEI0BATEIbHOCTD,




apudMeTnyecKas porpeccus, reoMeTpuuecKas Mporpeccus,
OCCKOHEUHO YOBIBAMOIIAs TEOMETPUYCCKash IPOTPECCHs; yMEHUE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpHUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSHKEHHBIE KOMIUIEKCHBIE YHCIA, MOJIYJIb U apTyYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3amucu  KOMIUIEKCHBIX —uucen  (FeoMeTphuecKas,
TPpUTOHOMETpHYECKass U  ainreOpawdeckasl); yMeTh  MPOU3BOAWTH
apudmeTnyeckue ACUCTBUS C KOMIUIEKCHBIMH UHWCJIAMH;, MPUBOIUTH
MpUMEPBl  HCIOJIL30BaHMS  KOMIUICKCHBIX — YHCEJ;  ONEpPHpPOBATH
MOHATUSIMM: MaTpuua 2X2 u 3X3, omnpeneiuTesb MaTpUIlbl,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, UPPALMOHAIbHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HUX CHUCTEMBbl, YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPAaBHCHUU M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHUE pellaTh YpaBHEHMUS,
HEPABEHCTBA M CHCTEMBbI C IMOMOILIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C IAapaMETpPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI U PELICHHs MaTeMaTUYECKUX

3ala4v U 3a1a4 U3 pa3JINIHbIX obmnacreit HAayKH U peaJ'IBHOI\/'I JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
HNEPUOUYHOCTh (DYHKIUHM, OrpaHUYEHHOCTh (YHKLMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIbllIee U HAaUMEHbIlIEe 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (PYHKIIMS, ACUMIITOTHI rpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUHU, TE€OMETPUICCKHUNA U
¢u3nyecKkuil CMBICIT TPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaAeaEéHHbIN
MHTETpaj; YMEHHE HAaXOIUTh ACUMMTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHMS, YAcCTHOIO U
KOMIO3ULIUMN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JEMEHTapHBIX (YHKLUH;
YMEHHE HCIOJIb30BaTh MPOMU3BOJHYIO JUIsl HCCIENOBaHUSA (DYyHKIMIA,
HaXOJWUTh HAuOOJbIIME M HAUMEHbIIME 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpa)uKd MHOTOUWIEHOB C HCIHOJb30BAaHMEM alllapaTa MaTeMaTHYECKOro
aHauu3a; IMPUMEHATh IPOU3BOJAHYIO JUIsl HAXOXKICHHUS HaWIydIero

pEeICHHA B MNPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-ODKOHOMHWYCCKUX H




(bU3MYEeCKUX 3a/lavax; HAXOJUTh IJIOMAIN U 00bEMBI (PUTY C TTOMOIIBIO
I/IHTCFpaJ'Ia; HpI/IBO)II/ITB HpI/IMCpBI MATEMATHYCCKOT O MOI[GJ'IHpOBaHI/IH C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GbyHKUIMS, KOMIO3UIMS (DYHKIUH, TUHEWHas (yHKUMs, KBaJpaTHUHAS
byHKLMS, painoHagbHas byHKIHA, CTETICHHAs byHKIMS,
TPUTOHOMETpPUYECKUE  (QYHKIMH, OOpaTHble TPUTOHOMETPHYECKUE
GbyHKUMYU, TOKa3aTeiabHas M Jiorapudmudeckas GYHKLUUU; yMEHUE
CTPOUTH TpaUKH H3Y4YEHHBIX (QYHKLUH, BBIIOIHATH HpeoOpa3zoBaHUs
rpadukoB (GYHKITUH, UCIIOIB30BaTh TpadUKHU JIJIsT U3y4EHHUS TPOIECCOB H
3aBHCUMOCTEH, NpU peIleHUH 3a7ad U3 APYruX Y4eOHbIX NPEIMETOB U
3aJa4 U3 pealbHOM JKU3HU; BIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIONB30BaTh CBOHCTBA W TpapuKu QYHKIHHA IS
peleHys ypaBHEHHI, HEPABEHCTB M 3a]1a4 C ITapamMeTpaMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUA ypaBHECHMHI,

HCPaBCHCTB U UX CUCTEM

VYmenue peiuaTb TCKCTOBBIC 3ada4d PpPa3HbIX THIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIM U 9YaCTH, HAa IBUIKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
yCJyr, HaJIOT'HU, 3aa4i U3 obiactu YIIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTABJIAATh BBIPAKCHUS, YPABHCHHA, HCPABCHCTBA U HUX
CUCTEMBI I10 YCJIOBHUIO 3aJayu, HCCIICAOBATH IIOJTYYCHHOC PCIICHHUEC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3YJIbTATOB, YMCHHC MOJICIINPOBATDH
pCallbHBIC CHUTyallMM Ha A3BIKC MAaTECMATUKH;, COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HMX CHCTEMBI II0 YCJIOBHIO 3aJayu,
HCCIICA0BAaThL IMOCTPOCHHBIC MOJACIM C HCIIOJB30BAHHUEM alIapara

anreOpbl, UHTEPIPETUPOBATH OTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apu(MeTHIecKoe, MeInaHa,
HauOoyblllee W HAauWMEHbIee 3HA4YeHUs, pasMmax, JUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE 4YHCIOBOIO HAOOpa; YMEHHE U3BJIEKATh,
HUHTEPIPETHPOBaTh WHGOpPMAIIMIO, MPEACTABICHHYIO B TaOnuIax, Ha
auarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJIGHUH; TMPEACTaBIATh HHOOPMALIMIO C TIOMOIIBIO TAOJIUIl U AUATPAMM;
UCCIIEeIOBaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX CPEICTB; TIpauyuecku
UCCJIeI0OBaTh COBMECTHbIE HAOJIOAEHHS C TOMOILNBIO  JHarpaMm

paccenBaHus U JINHEWHON perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIYYaWHBIA ONBIT W CIy4ailHOE
cOOBbITHE, BEPOSATHOCTb CIIyYalHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUUECKUX METOJO0B; MPUMEHATH
(GOpMyNBI CIIOKEHHUSI M YMHOXEHHUSI BEPOSTHOCTEH, (HOopMyiny HOITHOMN
BEpOSATHOCTH, (popmyny bepHymmm, komOuHATOpHBIE (GaKTHl U (HOPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHpPOBATH
MOHATUSAMM: CIllydailHass BeJIMYMHA, paACHpEICICHHEe BEPOSATHOCTEM,
MaTeMaTHYeCKOe OKUJAHWE, TUCIEPCUs M CTAHJAPTHOE OTKJIOHEHHUE
CIy4ailHON BeNMYMHBI, (QYHKIUU pACHpPENeNeHUss U  IJIOTHOCTH
PaBHOMEpPHOT0, TIOKAa3aTeJIbHOTO W HOPMAJbHOTO paclpeeeHHi;
yMEHHE HCMOJb30BaTh CBOMCTBA M3YUYEHHBIX paCHpelNeIeHU st
pelleHns 3ajay; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIUX YHCeN,
METOJIbl BBHIOOPOYHBIX HCCJIEJIOBAHUN; YMEHHUE MPUBOJIUTH MPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJIBIIMX 4YMCEN B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEpUPOBAThH MOHATUSMU: COUETaHUE, IEPECTaHOBKA,
YUCJIO COYETAHUM, YMCIIO TEepecTaHoBOK; OuHOM HbioTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (PAaKThl U PACCYXACHUS ISl PEIICHUS 3a/1a4;
OLIEHUBATh BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPECTUPOBATH HOJIy‘-ICHHLII\/'I pe3yiabTaTt

YMeHue onepupoBaTh MOHATUSIMU: TOYKa, MpsMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIJa, IUIOCKUM yrou,
JNBYTPAHHBI yToJd, TPEXTPAaHHBIA YIOJ, CKPELIMBAIOIIMECS MpPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXIy MPSMBIMH, YroJ MEXAY HPSIMON M IUIOCKOCTBIO, YroJl MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEX/1Y TUIOCKOCTSIMHU; YMEHUE HUCII0JIb30BATh MPU
pelIeHny 3aJa4 U3ydeHHbIE (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBI0 TI'€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU IIPAKTUYCCKUC 3aaa4YUn
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YMeHue onepupoBaTh MOHATHSAMM: IUIOIAAL (GUTYpbl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBIII MHOTOTPAHHUK, CEYCHHE MHOI'OI'paHHHKA,
KyO, mapajulenenumnes, npusMma, nupamuaa, (Gurypa v HOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYC, IIap, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU NUPAMUJBL, MPU3MBIL, KOHYyCa, IWIMHApPA, 00BEM KyOa,

MIpAMOYT'OJIBHOI'O IapaJuICiiCumneaa, mnupaMuabl, HIpPU3Mbl, HUIXHIOpPA,




KOHYycCa, I1apa, pa3BEPTKA IOBEPXHOCTH, CEYCHUS KOHyca M LMIMHIpA,
MapajulelIbHbIE OCH WM OCHOBAHHWIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacawoomasica cgepbl, LUUIMHApPA, KOHYyCa; YMEHHE CTPOMUTH CEYECHHE
MHOTOTpaHHHUKa, U300paxkaTbh MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpALEHUs, UX CEYECHMs], B TOM YHCJIE C IIOMOIIBIO IJIEKTPOHHBIX CPENICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(dbopMyIMpOBaTH ONPEECICHUS U3Yy4aeMbIX (UTyp, BBIIBUTATh THIIOTE3bI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUryp, 0OOCHOBHIBATH MIIU
OlpoBepraTh MX; YMEHHE IPOBOJIUTH Kiaccudukanuoo ¢Guryp Imo
pa3IMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE IOINOJHUTEIbHbIE

IMOCTPOCHUA
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VYMeHue omnepupoBaTh IMOHATHAMHU: JBW)KEHHE B  IPOCTPAHCTBE,
napaijiesIbHbIi EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHE [0A00MsI, MMOAO0OHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXMTEKTYpE; HCIIOJIb30BATh TI'€OMETPUUYECKHUE OTHOIIECHUS
npu pemicHUMU 3aaa4; HaXOAHUTb TI'COMCTPHYCCKUC BCIUMYMHBI (I[JII/IHa,
yroj, IUIOWAAb, OOBEM) NpU pELICHUM 3a1ad M3 APYruxX YueOHbIX
IIPEIMETOB U U3 PEaJbHON )KM3HU; YMEHUE BBIUUCIISITH T€OMETPUUECKHE
BEJIMYMHBI (AJMHA, Yroj, IUIOMaab, OO0BEM, IUIOIIAJbL IMOBEPXHOCTH),
UCHOJb3ysd H3Yy4eHHbIE (DOPMYNIbl M METOABI, B TOM YHUCIE: IUIOLIAMb
MOBEPXHOCTU MHUPAMHUbI, PU3MBI, KOHYCa, LWINHIPA, TUIOMAb ChEpHl;
00bEM Ky0a, NMpsIMOYTOJIBHOTO MapajuleNienuIiesia, MUpaMUuIbl, MIPU3MBI,
IWINHApPA, KOHYCa, Ilapa; YMEHHUE HaXOOUTh OTHOIIEHHE OOBEMOB

oJJOOHBIX HUTYp
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YMeHue onepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOpA HA YHWCIO, PA3JIoKEHHE BeKTopa 1o Oaswucy,
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEIACHHUE, YOI MEXAY
BEKTOPAMM; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METOJ
JUIs  pellleHus TeOMeTpUYEeCKMX 3afad M 3a7ad JApPYrux y4eOHbIX

npeaAMEeTOB
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YMmenue BbIOMpaTh TOAXOMAUIMM METOA JUIS peUIeHHs 3aJayu;
MMOHUMAHWE 3HAYMMOCTH MAaTEMaTUKH B W3YYCHUH TMPUPOJHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHWH; YMEHHE paclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




MpUMEpPbl MATEMAaTHYECKUX OTKPBITUM POCCUUCKOM W  MHPOBOU

MaTeMaTHYECKOU HayKH




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
- Pammonanbueie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTrnueckuil KOpeHb HaTypalbHOH creneHu. JlefcTBus ¢ apupMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uensiM nokazarenaeM. CTeneHb ¢ pallMOHaIbHBIM NoKa3zareneM. CBoiicTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,
. apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUI
1.8 [Ipeobpa3zoBaHue BbIpaXKEeHHIA
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHHN. OnpeeauTenb MaTPUILIbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHble 1 HeuéTHbIe pyHKunU. [leproandeckue GyHKIUN
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyrna ClI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. Haxoxnenue HauOOJbIIET0 M HAaUMEHBUIETO0 3HA4YEHUS (PYHKIMHA Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChbI CETH

HUHTEPHET
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