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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «lIpakTukym mo pemieHuro 3agad mo
MaTeMaTuke» 0a30BOro ypoBHs s odydarommxcsi 10 —11 kmaccoB paspaborana
Ha ocHOBe DenepanbHOrO0 TrOCYJAapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero obmiero oOpa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM,
OPEeIbABIAEMbIX K MaTEMaTHYECKOMY OOpPAa30BaHUIO, U TPAAHULHUA POCCUICKOIO
oOpazoBanus. Peanmmzaiusi mporpaMMbl OOECTIEUMBAET OBIAACHHUE KITFOUYEBBIMU
KOMIIETEHLUSMH, COCTaBISIOLIMMU OCHOBY JJISi CAMOPA3BUTHSI M HENPEPHIBHOTO
00pa30BaHUsl, 1IEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YyYaOIINUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOrO Kypca TEOMETPHH Ha YpPOBHE CpPEOHEr0o OOIIero
oOpa3oBaHHs OOYCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUH B HANPABJICHUHM JIMUHOCTHOTO
pa3BuUTHS OOydaromuxcs, GopMHUpOBaHWS (YHKIIMOHATLHON MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHS JIPYrUX YIeOHBIX AUCIHUIUIMH. Pa3BuTHE Y 00ydJaromumxcs
NPABWIBHBIX TPEICTABIICHUH O CYIIHOCTH W TPOUCXOKICHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO0 M HIACAIBHOI0, XapaKTepe OTPaKCHHUs
MaTeMaTH4YEeCKOW HAyKOW SBIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK U POJIM MaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYIHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yUaluxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIWMBIX MJIA aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust sBisieTcsl OMHUM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlorndyeckoe MbIIieHHEe, (HOpMHUPYEMOE TPH HU3YYCHUH OOYJArOITUMUCS
TOHSITUHHBIX OCHOB T€OMETPHH U IMOCTPOCHUHU IETIOYKH JTOTHICCKUX YTBEPKIACHUH
B XOJIE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHUE BBIABUTATh M OMNPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HMCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOrO ObITHs, Qopma
OTPAXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON NESITENBLHOCTH,



ABJISIETCSI OJHUM U3 TMPOQPECCHOHAIBHO BaXXHBIX KAdyecTB, MO3TOMY aKTyallbHa
3amaya (QopMuUpOBaHHUS y OOyYarOUIUMXCsl MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
HOJIrOTOBKE K MPAKTUYECKOMN ACSITEIBHOCTH IO MHOTUM HaIIpaBJICHUSIM.

Lenr ocBoeHust mporpamMmbl yueOHOro kypca «IIpakTHKym MO pereHuro
3a/1a4 10 MaTeMaTUKe» Ha 0a30BOM YpOBHE 00yueHus — o01ieo0pa3oBaTeIbHOE U
OOIIEKyJIbTYpHOE Pa3BUTHE OOYYAIOMMUXCS Yepe3 00eCleueHHe BO3MOXKHOCTH
OPUOOPETEHHSI U WCIIONb30BAHUS CHUCTEMAaTHUYECKUX T'€OMETPUYECKUMX 3HAHUU M
NENCTBUH, creuM(PUUHBIX T€OMETPHUH, BO3MOXKHOCTH YCHEIIHOrO MPOAOHKEHUS
oOpa3oBaHusl 1O  CHEHUAIBHOCTAM, HE  CBSI3aHHBIM C  MPUKIAIHBIM
UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAuYeHa IS
0o0y4Jarommxcs CpeHEe MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3om, oOydarouiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOILIME MaTeMaTHUYECKHE YMEHHMS, CBA3aHHbIC
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3yYUTh T'€OMETpHUIO Ooiee
IIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHYECKHX
3HAHUAX B MPOPECCHOHAIBHOMN EATEIHHOCTH.

JlocTrkeHrne Uen OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX  3aj1ay. [IpuopuTEeTHBIMM  3ajJayaMud  OCBOEHHS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opMUpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHHe MNpeACTaBICHUS O MHOTOTPAaHHUKAX W TENaX BpalICHUs
KaK O BOXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJISIONIUX OMHUCHIBATH
Y U3Yy4aTh pa3HbIC SBJICHUS OKPYKAIOIIErO MUPA;

e (opmupoBaHMe yMEHHS pacno3HaBaTb Ha YepTexax, MOAEIAX U B
peaIbHOM MHUPE MHOTOI'PaHHUKU U TeJla BpalleHUs;

e OBJIaJICHUE METOJAaMH PEILIEHUs 3a/a4 Ha MOCTPOCHHsI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaX BPAIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJIAJICHHUE  AJIFOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THIIOB  33JaY;
(opMHpOBaHME yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTEIbHBIC
paccyKJIeHusi B XOJAE pEIICHUs CTePEeOMETPUYECKHX 3aJad M 3ajad C
MIPAKTUYECKUM CO/ICPKAHUEM;



e pa3BUTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIoCcOOHOCTEM
oOy4JalIuxcs, MO3HABATENbHOM  aKTUBHOCTH,  HCCIIEI0BATENbCKUX
YMEHUH, KpUTUYHOCTH MBIIIJICHUS;

e (opmupoBanme GyHKIIMOHATHHON rPaMOTHOCTH, peneBaHTHOM
F€OMETPUU: YMEHUE PACIO3HABaTh MPOSIBICHUS T'€OMETPUYECKUX
HNOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTyalUsIX M IPHU U3YUYEHUU IPYIMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, (HOpMYIMpOBAaTh KX HaA S3bIKE
Tr€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIEIHN, TPUMEHATH OCBOECHHBIN
rEOMETPUYECKUIM ammapaTr JUuisl pPELIeHUs INPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHbIE PE3YJIbTATHI.

OTAMYUTENBPHON OCOOEHHOCTBIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUM B Hayalle €ro M3y4yeHus 3ajlay, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOI'O TIO3HAHMSI, U OIIPEEIEHHBIM 00pa30oM OopraHu30BaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipenmourenue oTnaércss HArJISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
IPaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yyaluxcsi B Kypce CTEpEOMETPUM MPOBOIUTCA 3a CYET pEIIeHHs 3a7ady Ha
CO3/laHME€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4 Ha  OINEpUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpas3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpPUPOBAHME O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HATJIATHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOJHOI0 COACpPKAHUS.

OcHOBHBIE cozepKaTenbHble JIMHUKA Kypca «IIpakTukyM 1o penieHuro 3aaad
no matematuke» B 10—11 knaccax: «MHuororpanHukuy, «lIpsmbie U MIOCKOCTH B
npocTpaHcTBe», «Tena BpamieHus», «BeKkTopbl U KOOPJIUHATHI B MPOCTPAHCTBEM.
dopMUpOBaHUE JIOTUYECKUX YMEHUU  pPaCHpelNessieTcs HE  TOJIBKO IO
COJIep>KaTeJIbHBIM JIMHUSAM, HO U M0 TO1aM O0y4Y€HUsI Ha YPOBHE CPEIHEro 001Iero
00pa3oBaHU.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJbTaTaM
OCBOEHHUsI paboueil mporpammbl, pacHupedeNnEéHHbIM 10 TojaM oOydyeHwus,
CTPYKTYpUPOBAHO TakKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HAaBBIKAMM OCYIIECTBIISUIOCH MTOCIIE0BATENBHO U MOCTYHATEIBHO, C
COOJTI0JIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABIECHUN O0Yy4arolMXcs, paclupss M
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 kinacce u 1 yac B
Hezento B 11 kiacce, Bcero 3a aBa roja o0yuyenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, nmpsAmas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpEIMBAIOIIMECH MpsMble. [lapaiienbHOCTh NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IapajulelIbHBIC IIPSAMBIE B  IPOCTPAHCTBE;
NapaJUIENIbBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IUIOCKOCTEN: [apajulelbHble  IUIOCKOCTH; CBOMCTBA
napajuielabHbIX MIockocTed. IlpocTeiiine npocTpaHCTBEHHbIE (UIYpHl Ha
TUIOCKOCTH: TE€TPasdp, KyO, mapajuiesenune 1; MoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC IApAJUICIbHBIE M IEPIECHIMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IMPAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[IoHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHHKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TPaHu U
OCHOBAaHME MUPAMHU/JIbl; OOKOBAs ¥ MOJIHAS IOBEPXHOCTh MUPAMU/IbBI; TPABUJIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OIPaHHUKU: ITOHATHE IPABUIBHOIO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIpaBUJIbHAS NUPaMUJa; NpPaBUIbHAs TPEYrojbHAs IHpaMHUIAa W IPABUIBHBIN
TeTpasp; KyO. IlpencraBieHue o NpaBUWIBHBIX MHOI'OTPaHHUKAX: OKTadIp,
nonexkasap v ukocasap. CeyeHrs NpU3Mbl U TUPaAMUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  OJJEMEHTbl CHMMETPHUM B [HpaMUJaX, HapajuIeNIeNHIe1ax,
IIPaBUJIBHBIX MHOTOTPaHHUKAX.



BriuncneHue 3J€MEHTOB MHOTOTPaHHUKOB: péEOpa, JauaroHaliud, YTJIbL.
[Tmomaas OOKOBOW TOBEPXHOCTHM U TIOJIHOM MOBEPXHOCTU MPSIMON TPU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOM MPU3MBI.
[Tnomans OOKOBOW MMOBEPXHOCTH U TOBEPXHOCTH TPABWIBHOW MUPAMUJIBI,
TeopemMa O Iulomaau yceu€éHHo mnupamuibl. l[lonstue o0 o00véMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

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

11 KJIACC

TeJsia BpameHus

Hwimeapruyeckas ITOBEPXHOCTB, oOpa3yroniue HUJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEPXHOCTU. LlMmuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH moBepXxHOcTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yrolasi
U OChb, IUIONIAJh OOKOBOW M TOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAaHUSI U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paaudyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacnonoxxeHue chepbl U INIOCKOCTH; KacaTelbHasi TII0CKOCTh K cdepe;
10 Ib CepHhl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOIOTPAaHHUK, WM TEJO
BpallCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 006 00béEME
NPSMOYTOJBHOIO Tapasuienenunena u ciefactsus u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKIAY IMIOHIAIsIMU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuenust mwiudHiapa (mapajuieibHO W TNEPHEHAMKYJISIPHO OCH), CEUYECHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TPOXOJIIEe Yepe3 BEpIUINHY), CEUCHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJI JCUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema



KoopauHaT B mpocTtpancTBe. Koopauuatel Bektopa. IIpocreiimiue 3amauud B
KOOpJuMHaTax. YTron Mexay Bekropamu. CKalspHOe NpPOU3BEIECHUE BEKTOPOB.
Borunciienre yrioB Mexay MpsIMBIMU U IDIOCKOCTSIMU. KoOpauHATHO-BEKTOPHBIM
METOJ IIPU PELICHUH T€OMETPUUYECKUX 3a]1ay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3YNBTaThl OCBOCHUS MPOTPAaMMBI y4eOHOTO TMpeaMeTa
«MareMaTnKa» XapaKTepUu3yITCs:

I'paxkaaHcKkoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOTO WIECHA POCCHHCKOro 0O0ImecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoILeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH M TIp.), YMEHHEM
B3aMMOJICICTBOBATh C COIMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIIUSAMY ¥ Ha3HAYCHUEM.

IlaTpuoTHYeCcKOe BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIEMY POCCUHACKON MaTEMATUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTHKEHUN B JPYrHMX HayKax, TEXHOJIOTHSX, cdepax

SKOHOMHUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHHEM JTyXOBHBIX [IEHHOCTEeH POCCHIACKOTO Hapoa;

c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOIO OyAYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIIOYAs ICTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPHMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEKTaM PAa3JIWYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHsI TPUMEHSATH MaTeMaTUYeCKWE 3HaHUA B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nYecKoro
COBEPIIIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymiedt npodeccun W pealn3oBbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIaHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpPa30BaHUI0 HAa TPOTSIKECHUW BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHIeCKON HAPaBIEHHOCTH.

IK0JIOTMYECKOoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHSI
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolIieM;
OpHEHTallMeld Ha TPUMEHEHHE MAaTeMATHYECKUX 3HAHWM JJIs pEIIeHHs 3a7ad B
00JaCTH  OKpY)KAIOIIeH Ccpeabl, IUTAaHHUPOBAHUS IIOCTYNIKOB ¥ OIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW TPAKTUKH, IMOHUMaHUEM
MaTeMaTUYECKON HAayKH Kak c(epbl UYelIOBEYECKOW MeATETbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCICIOBATENBCKYIO JCATEIBHOCTD
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2yIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306blX KOSHUMUBHLIX HPOYECco8 00yuarowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueii).

ba3oBblesiornueckueeiicTBMs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
OlpenesieHUsl TOHATHUW; YCTaHABIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIaCCU(UKAIINU, OCHOBAaHUS JJIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPKICHHSIX;



npenjaraTb ~ KpUTEpUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATEIIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TPOTHUBHOI'0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIbI;

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpaTh Hauboyiee MOAXOASIIUA € YYETOM
CaMOCTOSITEJIbHO BbIJICIIEHHBIX KPUTEPHUEB).

baszoBblencciienoBaTeJbCKHEeACHCTBUA:

e HCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMHUpPOBAaTh  TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJICHUS, TNPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMH, SBJIICHUSIMH, ITPOLIECCAMMU;

e CaMOCTOSITENIbHO ()OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOIO HAOJIOJEHUS, HCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MpPOLIECCA, a TAKXKE BBIIBUTATH
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH M MHTEPIPETUPOBATH WH(POPMAIIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (POpMaXx,
WUTIOCTPUPOBATh TpaduyecKy;

e OLICHUBATH HaJAEKHOCTh uH(bopMauu o CaMOCTOSATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvmuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIIPHHUMATh ¥ (POPMYIHpPOBaTH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHM M IIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3PCHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH MOTYyUYEHHBIN pe3ysIbTarT;

B X0JI¢ OOCY>KIEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOW TEMBI,
npoOJIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA TTOUCK
pEIIeHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUME W CXOJICTBO TO3UIIUHA; B
KOPpEKTHOU popme (hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCTOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOM W
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUST HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATh CBOK YacTh pPaOOTHI U
KOOpJIUHUPOBATh CBOM JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO KPUTECPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MUMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJEeTh CHoco0aMHu CaMOINpPOBEPKH, CaMOKOHTPOJS Tpolecca U
pe3ysbpTara perieHrus MaTeMaTUueCKoM 3a1a4u;

NPEeNBUAECTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH pPEIICHUU
3alaud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTCH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTIKCHHS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBatTh MOHATUSMHU: TOUYKA, IPSIMasi, TIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX NPU PEUICHUHU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATHSIMH: TTAPALICILHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSAMH: JIBYTPAHHBIA YTOJ, TPaHW JBYTPaAaHHOTO YrIia,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPAaBUIbLHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHJBl MHOTOIPDAHHHMKOB (MMHMpaMuUja; TNpHU3Ma,
IPSIMOYTOJILHBIN TapaliIeNIeuIie T, Kyo0).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS A
kjaccuukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; TPABUIbHBIE
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MIPU3MBI, TTAPAIIJICIICTUIICIBI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEU€HNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIMUIIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXyY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKJCHHE TEOMETPUUYECKUX BEIMYUH MO 00pas3Iam Win
QIrOpuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOHA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iam WiH
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEHICHUH
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~ TPSIMBIMH, MEXKIY TPSIMOA H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYT'PAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ NOpUMEHEHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXIY
TUTOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACcTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue @akTbl sl PEIICHUs CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IAaroB PELIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a71aHbI B SIBHOU (popMe.

[IppuMeHsaTr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W MPUMEHATb HW3YYEHHBIC IIOHATHS B NPOLECCE IOUCKA PEHICHUs
MaTeMaTU4YeCKu CcHOopMyTUpOBaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMU: IMIIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON OBEPXHOCTH, KOHYC; c(heprudecKas moBEepXHOCTb.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; MIApOBOM CIIOM, OCHOBaHUE IIAPOBOTO CJOs, BBHICOTA IIAPOBOrO CIIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANIM  TOBEPXHOCTEH  TeJl  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHSTUSIMH: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMHUCaHHBIK OKONO cdepbl; cdepa, BMUCaHHAST B MHOIOTPAHHHUK WM TEJO
BpallCHUS.

BbraucisTh COOTHOMICHUS] MEXIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.



N3o00paxarh u3zydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIOIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MpPEACTABIECHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHWCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YUCII0, 00bSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

[IprMeHATh IpaBUIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a7a4, IPEANOJararliuX HECKOJIbKO IAroB PEUICHHUs, €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemats mpocrenmmne reoMeTpuyecKue 3aayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIECHUW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3liaM WK aJropuT™MaM, MpUMeHss
MU3BECTHBIE METOBI IPU PELICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3aa4.

[IppMeHATr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIprBOANTE HpUMEpPBl MATEMAaTHMYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHMS HA IMPAKTUKE: AHAIU3UPOBATH DPEABHBIC
CUTyallUM W IPUMEHITh W3YYECHHBIC IIOHATHS B IPOLECCE IIOMCKA PELICHMS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHITHI U TEeOpeM, anmnapara aareOpsl; permaTh
IIPAKTUYECKUE 33]1a4H, CBA3AHHBIC C HAXOXKJAECHUEM T€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBoyacoB JIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
/0 | TeMIPOrpaMmbl Bcero Kourpoabubiepadorsl | IIpakTHuecKkuepadoTh (wnposrre)
o0pa3oBaTe/ibHbIEPECYPCHI
bu6mmoreka [JOK
1 Beexertite  crepeomeTpiio 10 https://m.edSO(])_.I ru/1c209e37
[IpsiMbIE U TUIOCKOCTHU B
5 MIPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapaniaenbHOCTHIPAMBIX U https://m.edsoo0.ru/1c209e37
MJIOCKOCTEM
3 [IepneH UKy IAPHOCTBIPAMBIX U 12 bubmuoreka [IOK
IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
VYribl MeXAY OPSIMBIMU 1 bubnuorexa LIOK
4 10 1
TJIOCKOCTSIMU https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
> Muororpariitin 1 1 https://m.edso0.ru/1c209e37
N but6mmoreka [JOK
0 OOBEMEIMHOrOTPRHHHIOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceuenus, 4 1 bu6nuoreka [IOK
pacCTOSHUA U YIJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



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

KoauuecrBouacos JJIeKTPOHHbIE
Ne HaumeHoBaHuepa3esoB u e —
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepaborsl | [IpakTnueckuepadoTbl P
o0pa3oBaTebHbIEepPeCypChl
Pemrenue 3agau no reme «Tema 12 bubmuorexa [IOK
BpaLICHUSA» https://m.edso0.ru/1c209e37
Pemenue 3amau mo reme 5 1 bubmuotexa [JOK
«O0BEMBI TEI https://m.edso0.ru/1c209e37
Pemenue 3amgad mo reme
«BeKTopsI 1 KOOPIUHATHI B 10 1 bubmorera [JOK
p PA https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBEY
Pemenue 3asa4 1o teme
«IToBTOpEHUE, 0000IICHNE 7 1 bubmmorexa [TOK
p ’ m L https://m.edsoo.ru/1c209e37
CHCTEeMAaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME



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




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecrBouacos

Bce
ro

KonTpoabHbiep
a0doThI

IIpakTH4eckuep
a0oThbI

Jaranzyu
eHusl

JIeKTPOHHbIeHU(POBHICOOPa3oBaTEI
bHbIEPeCYpChI

OCHOBHBIEC TTOHATHUS
CTepEeOMETPHUU: TOUKa,
npsiMasi, TNIOCKOCTb,
npoctpanctBo. [IpaBuiia
M300paKeHUs HA
PUCYHKAX: N300paKCHUS
ILIOCKOCTEI,
napajuIebHBIX MPSMbBIX
(OTpE3KOB), CepeUHBI
oTpe3Ka

but6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

IlonsTus:
IepeceKaronmecs
IUIOCKOCTH,
nepeceKarmecs npsmas
M TJIOCKOCTD

but6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

IlonsiTus:
NepeceKarnmecs
IUIOCKOCTH,
nepeceKarumecs npsmas
M TJIOCKOCTD

but6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

bubmmoreka [JOK
https://m.edsoo.ru/a63959ed



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

n300pakeHNE
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MPOSKIIMOHHBIX YePTEkKaX

HauanwsHbie cBeneHus o
KyOe U mupamMuie, ux
Pa3BEPTKU U MOJEIH.
CeueHNSIMHOTOTpaHHUKOB

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

HauanbHble cBeieHUs O
KyOe 1 mupaMuze, ux
Pa3BEPTKU U MOJIEIH.
CeueHUSIMHOTOTPaHHUKOB

bubmmoreka [JOK
https://m.edsoo.ru/3d8ffd32

ITonsitre 00
AKCHOMAaTHYECKOM
[MOCTPOCHHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

bubmoreka [IOK
https://m.edsoo.ru/0cc5c4fe

ITonsitre 00
aKCHMOMAaTHYECKOM
MMOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUHN U
CIEJCTBHS U3 HUX

but6mmoreka [IOK
https://m.edso0.ru/239c8cbh4

Ilonsarue 00
aKCHOMAaTHYECKOM
MIOCTPOCHUU
CTEPEOMETPHUH: AaKCHOMBI
CTEPEOMETPUHU U

bubnunorexa LIOK
https://m.edso0.ru/65c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
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CJIICACTBHUS U3 HUX

10

Ilonsarue 00
aKCHOMATHYECKOM
MIOCTPOCHUU
CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUHN U
CJICACTBUA U3 HUX

butmmoreka [IOK
https://m.edsoo.ru/258fc245

11

B3anmHoe pacrnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,
napasuiesibHble U
CKpEIMBAIOIINECS
IIpsIMBIE

bubmmoreka [JOK
https://m.edsoo.ru/1a2520f6

12

[TapaniensHOCTb MPSIMBIX
H IIJIOCKOCTEH B
MIPOCTPAHCTBE:
napasuiesibHbIC TIPSIMbIC B
MIPOCTPAHCTBE;
MapaieIbHOCTh TPEX
MIPSIMBIX

bubnunorexa LIOK
https://m.edsoo.ru/93ad36b3

13

[TapamtensHOCT IPSIMBIX
U IUIOCKOCTEN B
MIPOCTPAHCTBE:
[TapanneasHOCTH NPAMOIA
U IJIOCKOCTH

bubmuoreka [IOK
https://m.edsoo.ru/ee1d19b9

14

Yrisl ¢
COHANpPaBJICHHBIMUCTOPOH
amMu

bubnunorexa LIOK
https://m.edsoo.ru/9f4071b9

15

Yroa Mexnay npsiMbIMU B

but6mmoreka [IOK



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

MIPOCTPAHCTBE

https://m.edsoo.ru/fe733862

Yroa Mexay nNpsMbIMU B

bubmuoreka [JOK

16
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[MapaniensHOCTHIIIOCKOCT
17 it bubnnoreka LIOK
' https://m.edsoo.ru/2e18f255
MapaIeIbHBICTIIOCKOCTH
18 CaoiicTBanapaieIbHbIXIT bu6mmoreka [IOK
JIOCKOCTEN https://m.edso0o.ru/e504d656
[Ipocretimue
MIPOCTPAHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTHU: Bubamorexa [OK
P ' https://m.eds00.ru/4a28dc02
TeTpa’ap, Kyo,
napasieNenumnen
. butmmoreka [IOK
20 I1
OCTPOCHHCCEHEHHI https://m.eds00.ru/1d434d0f
bubnunorexa LIOK
21 I1 i
OCTPOCHHECEHEHII https://m.edsoo.ru/ec26fe5d
KonTponbhas pabora mo
teme "[Ipsimbie u
29 IUIOCKOCTH B bub6nanorexa LIOK
IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a9e56
[TapauienbHOCTBIIPSIMBIX
Y MIockocTeit”
[TeprieHAMKYASIPHOCTH
93 MPSIMON U TIOCKOCTH: bu6nuorexa LIOK
NIEPIEHUKYIIAPHBIE https://m.edso0.ru/b19f6a5d
MpsiMbIe B IPOCTPAHCTBE
24 [IpsiMbIe mapasnienbHbIe U bubmmorexa LIOK

https://m.edsoo.ru/0ac11c95



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
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https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/0ac11c95

MePIEeHIUKYIISIPHBIC K
IJIOCKOCTH

[IpsimMble napainensHble U

bubnaunorexa LIOK

25
Eiﬂz}czzf:;ynﬂpmle . https://m.edsoo.ru/ba545966
[IpuzHax Ex6 oK
26 MEPIEeHIUKYIIPHOCTU nbnmotexa I
paMof 0CKOC https://m.edsoo.ru/f85bfc46
MIPSIMOK U TUT TH
IIpu3Hax Bt OK
27 MEPICHIUKYIIPHOCTH nonmotexa I
pAMOi 0CKOC https://m.eds00.ru/79165d15
MPSIMOM M TIOCKOCTH
Teopema o npsamoi Eu6 OK
28 MEPIEHIUKYIIIPHON uonuorexa I
T0CKOCTIH https://m.eds00.ru/635c¢5087
Teopema o npsimoit Ex6 oK
29 NEPIEHIUKYIIIPHON nbnmotexa I
TOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsimoit EutG OK
30 MepIEHIUKYISIPHON nbnmotexa I
https://m.edso00.ru/7d18834b
MIJIOCKOCTH
Ilepnenguxynsp u
HAaKJIOHHBIC: PaCCTOSIHHE Eus OK
31 OT TOYKH JI0 INTOCKOCTH, ubmaorexa L
PACCTOAHEE OT IPAMOM 10 https://m.edso0.ru/33c477d3
MJIOCKOCTH
[lepnienqukynsp u
32 HaKJIOHHBIC: PaCCTOSIHHE Bubmiorexa IJOK

OT TOYKH OO0 IINIOCKOCTH,

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
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paccTosiHUE OT MPSIMOU 10
IJIOCKOCTH

[lepnenguxymnsap u
HAaKJIOHHBIC: PaCCTOSIHUE

bubnuoreka [JOK

33 OT TOYKH J0 IJIOCKOCTH
! " https://m.edsoo.ru/asb7b8e3
paccTosiHUE OT MPSIMOM 10
TIJIOCKOCTH
Ilepnengukymnsap u
HAKJIOHHBIE: PACCTOSIHHE Eu6 OK
34 OT TOYKHM 0 IIOCKOCTH, monmotexa I
. https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOU 10
MIJIOCKOCTH
VYTIbI B IPOCTPAHCTBE: EuG OK
35 yroJl MEXIY MPSAMOil U nommorexa L
https://m.edsoo0.ru/6b61b2b4
IJIOCKOCTBIO
JIByrpaHHBIi yroi,
b K
36 JMHEWHBIN Yo nomorexa LO
https://m.edsoo.ru/5fa0b3ce
JIBYTPAHHOTO yIJia
JIByrpaHHbIil yroi,
b K
37 JUHEHHBIN yroa ubmmorexa 10
https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yria
[leprieHAIUKYISIPHOCTD
38 IIJIOCKOCTEM: MpU3HAK bubmmoreka [JOK
MEePIEHANKYIISIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEM
[lepneHAUKYIISIPHOCTD
39 IJIOCKOCTEN: IPU3HAK bubmmorexa [LIOK

MePIEHIUKYISIPHOCTH
JIBYX TUIOCKOCTEH

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
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[lepnieHIUKYIAPHOCTD
IIJIOCKOCTEM: MPU3HAK

bubmuoreka [JOK

40 NEPIEHUKYIIIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEU
41 Teopema o bubnuotexa [JOK
TPEXMEPICHAUKYIIAPAX https://m.edsoo.ru/e4972cdc
42 Teopema o bu6nuorexa [IOK
TPEXTIEPIECHANKYIIAPAX https://m.edsoo.ru/52188a7d
43 Teopema o bubmumorexa [LIOK
TPEXTIEPIICHANKYIISIPaX https://m.edso0.ru/9f246736
KonTponbhas pabora no
TeMam
44 "IlepneHIUKYISIPHOCTD bu6muoreka [IOK
MPSIMBIX U MJIOCKOCTER" 1 https://m.edsoo.ru/5b971ef3
"Vrisl Mexay NpsSMBIMU U
miockocTsaMu"
IlonsTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTI'OI'paHHHKa,
45 BBIITYKJIbIE U HEBBITYKJIbIE Bubamorexa [IOK
https://m.edsoo.ru/2d24e873
MHOTOT'PaHHUKU;
pa3BEépTKa
MHOT'OI'PaHHUKA
[Ipusma: n-yronpHas
Ipu3Ma; TpaHu U
46 OCHOBaHUS IPU3MBI; bu6muoreka [IOK

npsaMas 1 HaKJIOHHAsA
IIPpU3MBbI; OoKxoBas u
IMOJIHAA ITOBEPXHOCTDH

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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IIPpU3MBbI

47

[Napamnenenunen,
IIPSIMOYTOJIBHBIN
HapajyIesICUNes U ero
CBOICTBa

butmmoreka [IOK
https://m.edsoo.ru/8a7be683

48

[Impamupaa: N-yronapHas
nUpaMuia, TpaHu U
OCHOBaHUE TTHUPAMHU/IBL;
OOKOBas U ITOJIHAS
MMOBEPXHOCTh MTUPAMH/IBI;
MIpaBWIbHAS U yceUEHHAS
nUpamMuIa

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

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPaBUJIBHOTO
MHOTOTpPaHHUKA;
IIpaBWJIbHAs [IPU3Ma U
IIpaBWJIbHAS TUPAMM/IA;
IIPaBWIbHAS TPEYTOJIbHAS
MUPAMM/IA U TIPABUIIbHBIN
TeTpa’ap; Kyo

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

50

IIpencrasnenue o
IIPaBUJIBHBIX
MHOTOTPaHHUKAX:
OKTa’Ip, JOAEKAAP U
HKOCa’Ip.

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

Cummetpus B
IIPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO

but6mmoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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TOYKH, MPSIMOIA,
TIJIOCKOCTH.
DnEeMEHTBICUMMETPUH B
MUpaMHIax,
napaseNenuneaax,
MPaBUIILHBIXMHOTOTPAaHHU
Kax

Briunciienne piieMeHTOB

52 MHOT'OTPaHHHUKOB: pEOpa, bubamorera TIOK
https://m.edsoo.ru/6cdbecef
JIMaroHalv, yribl
ITnomane 60KOBOK
IMOBEPXHOCTHU U MMOJTHON
IIOBEPXHOCTHU HPSMOK
53 MPU3MBI, TUIOLIAAb bubmmorexa [JOK
N https://m.edso0.ru/37d84157
OCHOBaHWH, TeOpemMa 0O
OOKOBOI MMOBEPXHOCTU
MPSAMON MPU3MBbI
[Tnomaas 60KoBOM
MOBEPXHOCTHU U
MOBEPXHOCTH MPABUIBLHON
o4 MApaMuU/bl, TEOpEMa O Bubamorexa [IOK
. https://m.eds00.ru/5603e30b
IJI0IA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MUPaMU/IbI
55 Kontponbhas paboTa mo bu6mmoteka [JOK
teMe "MHororpaHHuKu" https://m.edso0.ru/a95f5c04
N bubmuoreka [IOK
o6 lorsrneobobnEme https://m.edso00.ru/7ad0020b
57 OO6BEMIIUPaMUIBI but6mmoreka [IOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b

https://m.edsoo.ru/235171b3

" bubnuorexa [JOK
58 OOLEMmIpamu b https://m.edsoo.ru/f47dfefd
N butmoreka [IOK
59 OOLEMmIpaMu b https://m.eds00.ru/79¢10312
N bubnuoreka [JOK
60 06
DEMIHPAMHIL! https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
1
6 OOLEMIpH3MbI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62
OOLEMmpH3MEI https://m.edso0.ru/1e053890
N but6mmoreka [IOK
63 OOBEMmpH3MEI https://m.edso00.ru/482d3f51
KonTponbHas padbora 1o
64 Teme "OO0BEMBI brbmorexa LIOK
Y https://m.edso0.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpenwue, 0600IIEHNE
65 CHUCTEMaTH3alMs 3HAHUH. bubnuorexa [JOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenwue, 0600IIEHNE
CHCTEMAaTH3alMs 3HAHUH.
Beruncnenue paccTosHUN:
MEK BYMS TOUKAMHU,
A B . bubmnorexa [JOK
66 OT TOYKH 710 IPSIMOM, OT

TOYKH 0 IIJIOCKOCTH,
MEXKIY
CKPEILIUBAIOIIMMUCS
MIPSAMBIMU

https://m.edsoo.ru/f7792ba9
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67

HtoroBasikoHTposibHAsApAO
oTa

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, o6o0IIeHNE
CUCTEMAaTHU3aLMsl 3HAaHUM.
Brruncnenue yrios:
MEXIY
CKPEIIMBAIOIUMUCS
MIPSAIMBIMU, MEXIY IPIMOU
U IUIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YIJIOB
MEXY INIOCKOCTAMH

but6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68



https://m.edsoo.ru/b9146bc0
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11 KJIACC

Ne

n/

Temaypoka

KoanuyecTBouacos

Bce
ro

KonTpoabHbiep
a0oThblI

IIpakTH4eckuep
adoThlI

Harausyue
HHA

DiIeKTpoHHBIen (P POoBBICOOPa30OBaATEIb
Hblepecypchl

Pemenne 3amaa mo
teme «Cdepa u map:
LEHTp, pajuyc,
JIMaMeTp; MJI0MAIb
MMOBEPXHOCTHU CHephI»

bubmuorexa [IOK
https://m.edsoo.ru/0341bc2b

Pemenne 3amaq mo
Teme «B3aumHOe
pacnonoxeHue cepsl
Y IIJIOCKOCTH;
KacaTreJbHas
TUTOCKOCTH K cdepe;
TIoMIaAb chepoy

bubmuorexa [IOK
https://m.edsoo.ru/bed12a43

Pemenue 3agau no
teme «M300pakeHue
chepsl, mapa Ha
miockocT. CeueHust
rapa

but6mmoreka [IOK
https://m.edsoo.ru/bc15f712

Pemenue 3agau mo
TeME
«{unuHapuyeckas
MOBEPXHOCTH,
oOpasyromue
IATUHAPHYECKOM

bu6nunorexa LIOK
https://m.edso0.ru/6054b8cl



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

MOBEPXHOCTH, OCh
UWJTMHIPAYECKON
ITOBEPXHOCTI

Pemenue 3agau mo
teme «[{ununanap:
OCHOBaHMS K OOKOBas
MIOBEPXHOCTD,
oOpa3zyromas 1 oChb;
IIOIIAas OOKOBOH U
TTOJTHOM
MTOBEPXHOCTH»

bubmuorexa [IOK
https://m.edso0.ru/188f6216

Pemenue 3anau no
teme «300paxenue
[WIMHpA Ha
wiockocTH. Pa3Béprka
uunuHapa. CeyeHus
HUIMHAPA
(TTOCKOCTEIO,
napayiebHON Uiu
MEePHIEeHANKYISIPHOMN
OCH IIWJITMH]IPA)»

bubmuorexa [IOK
https://m.edsoo.ru/016e25eb

Pemenune 3amad mo
teme «Konnueckas
MOBEPXHOCTH,
obpazyromue
KOHHUYECKOU
MOBEPXHOCTH, OCh U
BepIIIMHA KOHUYECKOU
MTOBEPXHOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

Pentenue 3agad mo
teme «Konyc:
OCHOBaHHE U
BEpIIIHHA,
oOpasyrolas 1 och;
[UIOIAaAb OOKOBOH U
TTOJTHOM
MTOBEPXHOCTH

but6mmoreka [JOK
https://m.edso0.ru/897dd3b2

Pemenue 3agau no
TeMe «Y CeUE€HHBIN
KOHYC: oOpa3syromye u
BBICOTA; OCHOBAHUS U
OokoBas
MTOBEPXHOCTH)

bu6nunorexa LIOK
https://m.edsoo.ru/1468bab3

10

Pentenue 3agad mo
teme «300pakenne
KOHYCa Ha TIOCKOCTH.
Passéprka koHyca.
CeueHnus koHyca
(TUTOCKOCTHIO,
napayieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MIPOXOJAIIEH uepes
BEPIITUHY)»

bu6nuorexa [IOK
https://m.edsoo.ru/Obdelbe8

11

Pemenne 3amaq mo
TeMe «KomOnHarums
TeJ BpaIleHUs U
MHOTOTPaHHUKOB

bubmmoreka [IOK
https://m.edsoo.ru/3cef10e5



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

12

Pentenue 3agad mo
TeME
«MHOrorpaHHUuK,
OIMMCAaHHBIN OKOJIO
cdepsr; chepa,
BITICAHHAS B
MHOTOTPaHHUK WJTU B
TEJIO BPAILICHUS

but6mmoreka [JOK
https://m.edso0.ru/0b136158

13

Pemenue 3agau no

teMme «IlonsTre 00

00BéMe. OCHOBHBIE
CBOICTBa 00BLEMOB

TEI»

bubmmoreka [IOK
https://m.edsoo.ru/26a03fb7

14

Pemenue 3amay no
teme «O0BEM
[IWIHH]PA, KOHYCa)

bubnuorexa [IOK
https://m.eds00.ru/5513d87b

15

Pewenue 3aga4d no
teme «O0BEM 1apa u
rontaas chepbn

bubmuorexa [IOK
https://m.edsoo.ru/d189bde2

16

Pemenne 3amaq mo
teme «IlomoOHEIE Tena
B IIPOCTPAHCTBE.
COOTHOIICHUS MEXTY
IO SIMH
MMOBEPXHOCTEM,
00BEMaMH TTOHOOHBIX
TEID»

bu6mmoreka [IOK
https://m.edso0.ru/810cfleb

17

KoHnTtponbHas paboTa
o temaM "Terna

bubmuorexa [IOK
https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

BpalleHus" u
"O0bwemsl Ten"

Pemenue 3amau o
teme «Bektop Ha

bu6mmoreka [IOK

18 TIOCKOCTH U B https://m.edsoo.ru/5caefclb
MIPOCTPAHCTBEY
Pemienue 3ama4 1o
19 Teme «CloXKEeHHE U buGmorera [IOK
https://m.edsoo.ru/23f4f089
BBIYMTAHUE BEKTOPOBY
Pemenwue 3agau o
20 TeMe « Y MHOKECHHE bubmorera [JOK
https://m.edsoo.ru/dee379eb
BEKTOpa Ha YHUCIIO»
Pemenue 3anay no
teme «Pa3noxeHune
21 BEKTOpA 10 TPEM bubmmorexa [IOK
HEKOMILJIAHAPHBIM https://m.edsoo.ru/a28fd74e
BekTopaM. IIpasuio
napasuieNienuneaa
Pemrenne 3amay,
CBSI3AHHBIX C
22 NPUMEHEHHUEM IIPABUII bubamorexa [OK
N N https://m.edso0.ru/5a827900
JIEUCTBUM C
BEKTOpaAMM»
Pemenwue 3agau o
teme «KoopanHatHo-
23 BEKTOPHBII METOA IIPU bubnmorexa [IOK

pereHnn
F€OMETPUYECKHUX
3a/1au»

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

24

Pentenue 3agad mo
TeMe
«IpsamoyroinpHas
CHUCTEMa KOOP/IMHAT B
MIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[IpocTeiimue 3anauu B
KOOpPJIMHATAX)»

but6mmoreka [JOK
https://m.edsoo.ru/48db7058

25

Pemenue 3agau no
TeMe «YTOJ MEXIY
BEKTOpPaMHU.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB»

bu6nunorexa LIOK
https://m.edsoo.ru/725effc4

26

Pentenue 3agad mo
TeMe «Brranciaenne
YIJIOB MEXIY
NpSIMBIMHU U
IUIOCKOCTSIMMY

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

27

KoHnTtponbhas pabota
no teme "BekTopsl u
KOOpJMHATHI B
npocTpascTae”

bu6nuorexa [IOK
https://m.edso0.ru/77c22fc5

28

Pemenue 3anay no
teme «IloBTOpenue,
00o001enue u
CucTeMaTu3sanus
3HaHuM. OCHOBHBIE

burypsl, GaxTsl,

bu6nunorexa [IOK
https://m.edso0.ru/1780ba5d



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

TEOpEMBI Kypca
TJIAHUMETPHUI

29

Pemenune 3ama4q mo
teme «l[loBTOpeHue,
0000111IeHuE U
CHCTEMAaTH3alIHs
3Hanuii. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpPEMBI Kypca
TJIAHUMETPUI

bubmuorexa [IOK
https://m.edsoo.ru/078cd184

30

Pemenne 3amad mo
teme «IloBTOopenue,
00001IeHnE U
cUCTEMAaTH3aIUs
3HaHWH. 3aga4u
TJIAHUMETPHUH U
METO/bI UX PEIICHUSD)

bubmuorexa [IOK
https://m.edsoo.ru/7491efe0

31

Pertenue 3ama4 mmo
teme «IloBTOpeHue,
000011IeH1E U
CHUCTEMaTHU3aIus
3HaHMH. 3amaun
TUTAHUMETPHH U
METOJIbI UX PEIICHUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

32

Pemenwne 3amad mo
teme «IloBTOopenue,
00001IeHnE U
CHCTEeMaTH3aIUs
3HaHuM. OCHOBHEIC

bu6nunorexa LIOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

burypsl, GaxTsl,
TEOpPEMBI Kypca

CTEPEOMETPUINY

33

HToroBaskoHTpoOJIbHA
spaboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ec24dfc2

34

Pemenne 3amaa mo
teme «IloBTopenue,
00001eHne U
CHCTEeMaTH3aIUs
3HAHUI

bubmuorexa [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

34



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC

Koanposepsiemorope3yibTaTa

IIpoBepsiemble NpeiMeTHbIE Pe3yabTAThI OCBOEHUSI
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero
o01ero o0pazoBaHus

I'eometpus

7.1

OHepI/IPOBaTB MOHATHUAMU: TOUKA, IIpAMasd, IMIOCKOCTh

7.2

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIECACTBUSA U3

HUX IIPU pCHICHUN I'COMCTPUICCKUX 3a/1a1

7.3

OHepI/IpOBaTB INOHATHUAMMU mapajjicJIbHOCTb u

MEePIEeHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEN

7.4

KnaccudunupoBaTs B3aMHOE PACIIOIOKEHHUE MPSIMBIX U

IIJIOCKOCTEMN B IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMHU: JBYIPAaHHBIM Yroji, TrpaHH
JIBYIPAaHHOTO yIia, peOpo ABYrpaHHOTO yria, TUHEHHBINA
yroJI ABYTPAHHOI'O YIJIA, TpajyCHast Mepa ABYIPAHHOIO

yria

7.6

OHCpPIpOBaTL MOHATHUAMU: MHOI'OI'PAaHHUK, BLIHyKHLIﬁ u
HCBBIHYKJ'IHﬁ MHOI'OI'paHHUK, JJICMCHTBI

MHOTI'OI'paHHHKA, HpaBI/IHBHHﬁ MHOTI'OI'paHHUK

7.7

Pacno3naBatn OCHOBHBIC BUbI MHOT'OI'paHHUKOB

(mupamuga, Tpu3Ma, MPSIMOYTOIBHBIA MapaJieIenumnes,
Ky0)

7.8

Knaccudunuposatsb MHOT'OTpaHHUKH, BBIOMpAast
OCHOBaHMS s Kiaccupukanuu  (BBINYKIBIE U
HEBBITYKJIbIE MHOT'OT'PaHHUKH, MpaBUIIbHbIC
MHOTOTPaHHUKH, TpPSAMbIE W HAKJIOHHBIE TPU3MBI,

nap aJ'IJ'ICJ'IeHI/IHC,Z[BI)

7.9

OHepI/IPOBaTL MNOHATHAMU: CCKYIIAs INIOCKOCTh, CECUCHUC

MHOTI'OrpaHHUKOB




7.10

OOBACHATD MIPUHIIUTIBI MOCTPOCHHUS CEYCHHUI

MHOT'OI'PpaHHUKOB, UCITIOJIB3YyA METO CIICI0B

7.11

CtpouTh ceueHHUss MHOTOTPAHHHUKOB METOIOM CIIEOB,
BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB

MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3amaum Ha HaXOXJICHHE TreOMCTPHUICCKUX
BCJIIMYHUH 110 o6pa3uaM Wi aJiroputMaM, IMNIPHUMCHAA
HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOAbI IIpU PCUHICHUHA
CTaHAAPTHBIX MATCMATHYCCKUX 3adda4 Ha BbIYHCICHHC
paCCTOHHI/Iﬁ MCXKAY OABYMs TOYKaMH, OT TOYKH OO
HpHMOﬁ, oT TOYKHU a0 IIJIOCKOCTH, MCKOY

CKpCIIUBAKOIUMUCSA ITPAMBIMUA

7.13

Pemate 3amaum Ha HaXOXACHUE TIEOMETPUYECKUX
BEJIMYMH MO 00pa3liaM WM aJrOpuTMaM, MPUMEHS
U3BECTHBIE AHAIUTUYECKHE METOABl IPHU PEIICHUHU
CTaHJAPTHBIX MAaTEMATHMYECKUX 3aJ1ad Ha BBIYHCIICHUE
YIJIOB MEXAY CKPEIIMBAIOIIUMUCA IPSAMBIMH, MEXKIY
OpsAMOM M IUIOCKOCTBIO, MEXAY  IUIOCKOCTSIMH,

JIBYTPaHHBIX YIJIOB

7.14

Bbruncnsate  00BbEMBI M IUIOHIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (IIpU3Ma, MUpPaMUIA) C MPUMEHECHUEM
(hopMys, BBIUUCIATH COOTHOIICHHUS MEXAY TUIOMAIIMA

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPUSI B NMPOCTPAHCTBE,
LIEHTP, OCh M IUIOCKOCTb CHUMMETPHM, LEHTP, OCbh U

IJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mnpeoOpa3oBbIBATb M WHTEPHIPETHUPOBATH
MHPOPMALIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX

¢burypax, npeACTaBICHHYIO Ha YepTexkax U pUCYHKaX

7.17

7.18

[Ipumensats reomeTpuyeckue (akTbl ISl  PELICHUS
CTePEOMETPUUYECKUX 3azad, MIpeIoararonux
HECKOJIKO IIaroB pelIeHUs], €CIH yCIOBUS MPUMEHEHUS

3a/1aHbI B IBHOU (popme

[IpumensATs mpocTelIKMe NpPOrpaMMHBIE CPENCTBA U

SJICKTPOHHO-KOMMYHHKAIITUOHHBIC CHCTEMBbI npu




7.19

PEIICHNUU CTCPCOMETPHUICCKUX 3a1a1

[TpuBoauTh MIPUMEPBI MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEW B MPHUPOJE W KU3HU, PACIO3HABATH

IMMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MONY4YEHHbIE 3HAHUA HA  MPAKTHUKE:
aHAIN3UPOBATh pEAJbHbIE CUTyallud M HPUMEHSTH
U3YYEHHBIE TIOHATUSA B TIIpOLIECCE IIOMCKA pPELIEHUs
MaTEMaTHYECKH chopMynUpOBaHHON npooIemBl,
MOJICIUPOBaTh  peajibHble  CUTyallMM  Ha  s3bIKE
IE€OMETPUH, HCCIIEAOBAaTh IOCTPOCHHbIE MOJAEIH C
UCIIOJIb30BAHUEM T'€OMETPHUUECKUX MOHATHH M TEOpeM,
anmapara ajareOpbl, pelaTh [PaKTUYECKUE 3aj]ayu,

CBA3aHHBIC C HAXOXKIACHUECM I'COMETPUICCKUX BCIIMYUH

11 KJIACC

KO}]HpOBQpﬂEMOFOpeCSyJ'lbTaTa

IIpoBepsieMble NpeaAMeTHBIE Pe3yJabTAThl 0CBOEHMS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMBbl CpeHEro
0011ero 0o6pa3oBaHus

I'eomerpus

6.1

OmnepupoBathb MOHSATUSMH: HUAIUHAPUYECKas
MOBEPXHOCTb, oOpa3yrolue UIHHIPUYECKON
MOBEPXHOCTH, UWIMHIP, KOHHYECKass TOBEPXHOCTH,
oOpa3yomue  KOHHYECKOW  TOBEPXHOCTH,  KOHYC,

chepuyeckas MOoBEpXHOCTh

6.2

Pacnio3naBate Tena BpamieHus (UWJIMHAP, KOHYC, cdepa

U 11ap)

6.3

OOBACHATH CIIOCOOBI TTOYYECHHUS TEJ BPALLICHHUS

6.4

KnaccuduuupoBaTth B3anMHOE pacrnoioxeHue chepbsl u

IIJIOCKOCTH

6.5

OnepupoBath MOHSATHSIMH: apoBoOM CEerMEHT,
OCHOBAaHHME CETMEHTA, BHICOTA CErMEHTA, IapOBOMl CIIOH,
OCHOBaHHWE IIApOBOTO CIIOS, BBICOTA IIIAPOBOTO CJIOS,

IapOBOW CEKTOP

6.6

Bbrancnsate 00bEMBI M IUIOMIATN TTOBEPXHOCTEH TeJ




Bpali€HusA, TICOMETPHUYCCKHUX TEI C INPHUMCHCHHEM

hopmy

6.7

OHCpI/IpOBaTI) IMOHATHUAMU MHOT'OI'PaHHUK, BIIMCAHHEBIA B
cdepy U onmucaHHBII 0KOJIO cdepsl, chepa, BMcaHHAS B

MHOT'OT'paHHUK UJIK TCJIO BPpalICHUA

6.8

Breruncisats COOTHOIIICHUSA MEKY IUIOMAgIMU

MOBEPXHOCTEH U 00BEMaMHU MOTOOHBIX T

6.9

W3o0paxath wu3ydaemble (UIypel OT pPYKH H C

INPUMCHCHHUEM IIPOCTHIX IlepTé)I(HbIX HHCTPYMCHTOB

6.10

BbImostHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DHUTYp: BUI CBEPXY, COOKY, CHU3Y;

CTPOUTH CCUCHUA TCJI BpalllCHUA

6.11

W3Bnekatb, HMHTEPIPETHPOBATH U TPeoOPa3OBHIBATH
MHPOPMALIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX

¢burypax, npeACTaBICHHYIO Ha YepTekKax U PUCYHKaX

6.12

HpI/IMCH}ITB TCOMECTPUUCCKHUC (baKTLI IJig pCIICHHUA
CTCPCOMECTPHUICCKUX 3aaay, npeamojaararomux
HCCKOJIBKO IIAaroB pCuICHUsA, €CJIU YCIIOBHUA NMPUMCHCHUA

3aJaHbl B ABHOH popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BreimonHATE ILGfICTBHSI CJIOKCHUS BCKTOPOB, BbIUUTAHUA
BCKTOPOB MU YMHOXCHHUA BCKTOPA HA 4YHUCIIO, 06'b}ICH}ITB,

KAaKUMU CBOMCTBAMU OHU 00JIaIat0T

6.15

IIpumeHATs NpaBWIIO MapajUIeNIeNUIeaa IPU CI0KEHUH

BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKAapTOBbl KOOPAMHATHI B
MIPOCTPAHCTBE, BEKTOpP, MOJYJb BEKTOpPa, PaBEHCTBO
BEKTOPOB,  KOOpJAMHATBI  BEKTOpa, yrol  MEXny
BEKTOpPAMH, CKaJIIpHOE  TMPOM3BEJEHHE  BEKTOPOB,

KOJUIMHEAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxoautb cyMMy BEKTOPOB M IIPOU3BEJIEHUE BEKTOpa Ha
YUCJIO,  Yrojll ~ MEeXAYy  BEKTOpaMH,  CKaJsSIpHOE
MPOMU3BEJICHUE, PACKIAAbIBaTh BEKTOP IO  JIBYM

HCKOJUIMHEAPHBIM BEKTOpaM

6.18

3azaBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME

KOOpJAWHAT




6.19

Pemrate HpOCTGﬁH.IHG rCOMETPUUYCCKHUE 3adadyd Ha

MNPUMCHCHHUEC BCKTOPHO-KOOPAHNHATHOI'O MCTOAA

6.20

PemraTe 3aJa4u Ha JA0Ka3aTcJIbCTBO MAaTEMAaTHYCCKUX
OTHOIIICHUH W HaXO0XXACHUC T'COMECTPUUCCKHUX BCJIINMYUH
110 o6pa3uaM WU aJIroputMaM, HNpHUMCEHAA HU3BCCTHBIC
MCTOABI NIpHU PCHICHHUU CTAHAAPTHBIX MAaTECMATUYCCKHUX

3aaad

6.21

HpI/IMeH}ITB HpOCTCfII.HPIC IIporpaMMHBIC CpPEACTBa H
SJICKTPOHHO-KOMMYHHKAIITUOHHBIC CHUCTCMBI npu

peuIiCeHUU CTCPCOMCTPHUICCKUX 3a/1av

6.22

[TpuBoaUTH MIPUMEPHI MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEW B MPUPOJE W KU3HU, PACIO3HABATH

MMPOABJICHUC 3aKOHOB I'COMCTPHUH B UCKYCCTBC

6.23

[IpuMeHATh MONYy4YEHHbIE 3HAHWA HA  MPAKTHUKE:
AHAIN3UPOBATh pEAJbHbIE CUTyallUH U TPUMEHATH
U3YYEHHBIE TIOHATUS B IIPOLIECCE IIOMCKA pPELIEHUs
MaTEMaTHYECKH chopMynUpOBaHHON npooIeMBbl,
MOJIEIMPOBAaTh  peajbHbIE  CUTyallud Ha  S3BIKE
FEOMETPUM, MCCIEN0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM T€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara ajireOpbl, pelaTh MpPaKTHYECKUe 3aJadH,

CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUICCKUX BCJIMYUH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

[IpoBepsieMbliidIeMeHTCOMEPKAHUS

I'eomeTpus

7.1

OCHOBHbBIE TIOHSITUSI CTEPEOMETpUHM. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonstne 00  akcHMOMAaTMYECKOM  MOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

7.3

B3auMHOEe  pacmnosokeHue IpsMBIX B IPOCTPAHCTBE:  IEpPECEKaroIIuecs,
napajulesibHble M CKpeuuBaronivecs: mnpsmele. [lapamienbHOCTh MNpsMBIX U
IUVIOCKOCTEH B IPOCTPAHCTBE: MapajljIeJIbHbIE IpsIMbIE B  IPOCTPAHCTBE,
napajielbHOCTh TPEX MPSMBIX, MapajIeNbHOCTh MPSAMONW M IJIOCKOCTH. YTIBI C
COHAIIPaBIICHHBIMU CTOPOHAaMHM, YroJl MEXKAY HpsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: MapasuieabHble MIOCKOCTH, CBOWCTBA MapaliedbHbIX
iockocteit. Ilpocreiiimue npocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’ap,

KyO, napaJijielsienure]], IoCTPOCHUE CeYCHUN

[lepnenauKyIsIpHOCTh NPAMOM M IUIOCKOCTH: NEPHNEHAUKYJISPHBIE MPSMBIE B
MIPOCTPAHCTBE, MPSIMBbIE NTapAJUICIbHBIC U NIEPIICHINKYISIPHBIE K IUNIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSMOM NEPIEHANKYIIPHON
IUVIOCKOCTH. YIUWIBI B IPOCTPAHCTBE: YroJl MEXAY MPsSAMOM M IIIOCKOCTBIO,
JNBYTPAHHBIM YroJ, JIMHEMHBIM yroa AByrpaHHoro yrna. IlepneHpukymsap w
HAKJIOHHBIE: PACCTOAHME OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT IPSMOU 10
IUIOCKOCTH, MPOEKUUs (PUTypsl HA IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IIIOCKOCTEMH:
IIPU3HAK  NEPIECHAMKYIIPHOCTH  JBYX  IIockocted. Teopema o0 Tpéx

NEepICHAUKYJIApax

7.4

IlonATe MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHTBI MHOTOTDaHHMKA, BBINYKIIbIE WU
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: Nn-yrosbHas
IpU3Ma, TPaHU U OCHOBAaHMS INPHU3MBI, NpsMass M HAKJIOHHAs IPU3MBbI, OOKOBas U
ITOJIHAS TOBEPXHOCTH NMpu3Msl. [lapamnenenunen, npsaMOyrojapHbIN NapajuieaenuIes]
u ero corcta. ITupamuaa: N-yromgpHas nupamuaa, FpaHd ¥ OCHOBAaHWE IMMPAMM/IBI,
OOKOBasi M TOJTHAS MMOBEPXHOCTH NMHUPAMUIBI, IPABUIbHAS M yCEUEHHAS NMUPAMHUIA.
OnemMeHTsl NpuU3Mbl M nupamuabl. llpaBuiabHBIE MHOTOTPaHHUKHU: TIOHSATHE

MMpaBUJIIBHOTO MHOI'OI'paHHUKA, IIpaBUJIbHAA IIpU3Ma W IpaBUJIbHAd HHUpaMuaa,




MpaBWJIbHAS TPEYroJjibHAs MUpaMUAa U MPaBWIbHBIN TeTpasrap, kyo. [IpencraBnenue
0 TPaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’dAp, AOJEKadp W ukocadapyrue CeueHus

IMPU3MBI 1 TUPAMUIBI

7.5

CI/IMMeTpI/ISI B NOPOCTpPaHCTBE: CHMMCTPUA OTHOCUTCIIBHO TOYKH, HpSIMOI\/'I,
IIJIOCKOCTH. 3H€M€HTBICI/IMM€TPI/II/I B nupamMuaax, napajuieiacnumnecaax,

MMPaBUJIIbHBIXMHOT' OT'PaAaHHHUKAX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, amaroHanu, yrisl. [lmomans
OOKOBOIl TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSAMOM TPU3MBI, IUIOMIAb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi mpu3Mbl. [Lnomanas 60koBoi
MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHON MNHUpaMUAbI, TeOpeMa O IUIOLaau

yceuénnoi nupamuabl. [Toustueo6006bEMe. OOBEMIUPAMUIBI, TPU3MBI

7.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXAY TIJIOMIAISIMH TTIOBEPXHOCTEH,

00BéMaMU TTONOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMbIiidIeMEHTCOAE PKAHMUS

6

I'eomeTtpus

6.1

[unmuaapuydeckas MOBEPXHOCTh, 00pa3yrolue HMIMHAPUIECKON MOBEPXHOCTH, OCh
WINHAPUYECKON mnoBepXHOCTH. LlumuHap: ocHoBaHMS M OOKOBask MOBEPXHOCTH,

o0pa3ymoinas U 0Ch, TUIOMIAlb OOKOBOH M MOJTHON TOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yroIIie KOHHUECKON MOBEPXHOCTH, OCh U BEPIIHHA
KOHUYeCKol moBepxHOocTH. KOHyc: OocHOBaHHME W BeplIMHa, OOpasyrolas U OcCh,
wionaab OOKOBOW W TOJHOW MOBEPXHOCTH. YCEUEHHBIMKOHYC: 00Opasylomue u

BbBICOTA, OCHOBAHUA U 60KOBa}IHOBerHOCTL

6.3

Codepa u map: ueHTp, paauyc, AMaMeTp, IIOMEAAb MOBEpXHOCTU cdepbl. Bzaumuoe

PaCIIOJIOKCHHUC C(bepbl N IINIIOCKOCTH, KacaTClibHasA IIJIOCKOCTh K C(bepe, mIomaiab

cepsr

6.4

N3006paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTKauinaapa u KoHyca

6.5

KomOunanuu Ten BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBIN

0KO0JIO cepsl, cdepa, BIMCaHHAS B MHOTOI'PaHHUK, WK TEJIO BPALLCHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienumneia u cieAcTBus u3 He€. OOBEMIMIMHIPA, KOHYCA.

Oo6Bémimapa u monaascepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUSI MEXKAY TUIOUIAIIMHU TIOBEPXHOCTEH,




00BEMaMHU ITOTOOHBIX TENI

6.8

Ceuenust mwMHApa (MapajjieIbHO U MEPIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanneabHOE OCHOBAHUIO U IPOXO/sIlee Yepe3 BEPIINHY), CeUeHUs 11apa

6.9

BGKTOp Ha ILUIOCKOCTH M B IIPOCTPAHCTBE. CrnoxeHne W BBIUMTaHUC BEKTOPOB.
VYMHOKEHHNE BEKTOpa Ha 4YHCJIO. Paznoxenne BEKTOpa I10 TpeM HCKOMIIJIaHApHBIM
BCKTOpaM. HpaBI/IJ'IO napaJurejcnuieaa. Pemenue 3aa4, CBA3aHHBIX C IPUMCHCHUCM

IIpaBUJI ICUCTBUH C BEKTOpaMU

6.10

[IpsimoyronbHass cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
IIpocTeiimne 3amaun B KOOpAMHATax. YTrosll MexAy BekTopamu. CkaispHOe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHME YIIOB MEXKAY HPSIMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIMMETOANPUPELICHUUT €OMETPUYECKUX3a1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

KonnposepsiemororpetoBanus

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM
pe3yJabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbLHOI
NMPOrpaMMbl CpeHero o0uero 0Opa3oBaHus

Bnagenue wMerogamMu J10Ka3aTeNbCTB, aJITOPUTMaMU
pemieHuss  3aja4y;  yMeHMe  (QopMysnumpoBaTh U
ONEpUpPOBaTh TOHATUSMU: OIpPEAENIEHUE, aKCHOMa,
TeopeMa, CJIEJICTBUE, CBOICTBO, IIPU3HAK,
JI0Ka3aTeNbCTBO,  PAaBHOCWIIbHBIE  (OPMYJIHPOBKHU;
OPUMEHSATh HMX; yMeHHe (opMyIupoBaTh OOpaTHOE U
IIPOTUBOIIOJIOXKHOE YTBEPKACHHUE, IPUBOJUTH MPUMEPHI
u KOHTPIIPUMEDHI, HCIIOJIb30BaTh METOL
MaTeMaTH4ECKON UHAYKLNU; IIPOBOJAUTH
JIOKa3aTeNIbHbIE PACCYXKACHMs IIpU pEIICHUH 3ajad,
OLICHMBATh JIOTUYECKYIO IPABWIBHOCTb DPACCYKIEHUM;
YMEHHME  ONEPUpPOBATh  MOHATHSAMH:  MHOXECTBO,
IIOJIMHO>KECTBO, OINEpPAaLlUU HAJ MHOYKECTBAMH; YMEHHE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis
ONMCAaHHSA PEAIBHBIX IPOLECCOB M SBICHUHM W IIPHU
peleHNH 3aJa4, B TOM YHCIE U3 JIPYIHX Y4eOHBIX
IPEIMETOB; YMEHHUE OIEepUpPOBaTh MOHATUSAMU: Tpad,
CBA3HBIM rpad, nepeBo, LMKI, rpad HaA IUIOCKOCTH;
YMEHHE 3a/1aBaTh M OMHCHIBATh Tpadbl Pa3TUIHBIMH

crioco0amu; UCTIOIB30BaTh Tpadbl IPH PEIICHUH 3314

YMmenue ONCpUpPOBATh MOHATUAMU: HATYPAJIbHOC YUCJIO,
eJIoC 4ucjio, CTCHUCHb € HCJBbIM IIOKAa3aTCJICM, KOPCHb
HaTypaHbHOﬁ CTCIICHHU, CTCIICHb C palluOHAJIbHBIM
IIOKa3aTcjicM, CTCIICHDb C JEHCTBUTEIIBHBIM
IIOKa3aTcJieM, J'IOI‘apI/I(i)M qucia, CHHYC, KOCHUHYC U
TAaHI'€HC IIPOU3BOJIBHOI'0 4YHCJa, OCTaTOK IIO0 MOIYIIIO,
palnroOHAJIBHOE YHUCJIO, HppauoOHaJIbHOC YqHuCJo,

MHOXCECTBAa HATypaJbHBIX, MLEJIbIX, palUOHAJIbHBIX,




JNCHCTBUTENIBHBIX ~ YUCENI;  YMEHUE  MCIIOJIb30BaTh
NPU3HAKH JIETUMOCTH, HANMEHBIINI OOIINI IeTUTeh ’
HaVMEHbIIIee olmiee KpaTtHoe, anroput™M EBkimuma mpu
pelleHur  3a/1a4;  3HAKOMCTBO C  Pa3IMYHBIMH
NO3WIIMOHHBIMA ~ CHCTEMaMH  CYHCJICHUS;  YMCHHE
BBITIOJIHATh BBIYMCICHHE 3HAYCHHWH W MPeoOpa3oBaHUS
BBIDQKEHUH CO  CTeMEeHAMH U  Jorapupmami,
npeoOpa3oBaHusi JPOOHO-PAMOHATBLHBIX BBIPAXKEHUI;
yMEHue OIIepUPOBATH MOHATUSMHU:
NOCJIEeI0BATEIbHOCTh, apudMeTHYecKass IMpOrpeccHs,
reoMeTpuyecKas Mmporpeccus, 0€CKOHEUHO YObIBaroIas
reoMeTpuyeckas  Iporpeccusi; yMEHHE  3a/aBaTh
HOCJIEIOBATEIbHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYppeHTHbIX  (opMys;  yMEHHE  ONEpUpPOBaTh
HNOHATUAMM:  KOMIUIEKCHOE  YHUCIIO,  CONPSIKEHHBIE
KOMIUIEKCHBIE ~ YWCJIa,  MOAYJIb W apryMeHT
KOMIUIEKCHOTO 4YHCiIa, (GopMa 3amiCH KOMIUIEKCHBIX
gyrcen  (TeOMETpUYecKasi, TPUTOHOMETpPHYECKass W
anredOpanyeckas); YMETh IIPOU3BOJIUTH
apu(MeTHUECKue AEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
NPUBOJIUTh TPUMEPHl HCHOJIB30BAHUS KOMILJIEKCHBIX
quCcell; ONEpUpPOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3,
ONpeNenTeNb MAaTpPHULbl, TE€OMETPUUYECKHH CMBICI

OIIPpEaACIUTEIIA

YMeHHne onepupoBaTh MNOHATHSAMU: PALMOHAJIBHEBIE,
UppaLMOHAJIBHBIE, [OKa3aTeJIbHBIE, CTEIICHHBIE,
jJorapu@mMuuecKre, TPUrOHOMETPUUECKHE YpaBHEHUS U
HEpPaBEHCTBA, HMX CHUCTEMbI; YMEHHE ONEPUPOBATH
MTOHATUSIMH: TOXIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHNe, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa
YpPaBHEHUN U HEPABEHCTB, PABHOCUJIIBHOCTh YPaBHEHHI,
HEPAaBEHCTB M CHUCTEM; YMEHHUE pellaThb YypPaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IIOMOULIBIO PA3JIUYHBIX
MPUEMOB; pellaTh YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI
C IapaMeTpoM; IPUMEHSITh YPAaBHEHUSI, HEPABEHCTBA, UX

CUCTCMBI IJId pCHIICHUA MATCMATUYCCKUX 3ada4 U 3aaa4




U3 pa3IMyYHbIX 00JacTel HAyKU U peasibHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTD
(GYHKIUHN, TEPUOTUIHOCTh (PYHKIIUH, OTPaHUYEHHOCTH
(GyHKIMH, MOHOTOHHOCTb  (DYHKUIMH, IKCTPEMYM
¢yHkumy, HaumOonbpllee W HAMMEHbIIEE 3HAYCHUS
(GyHKIMM Ha TPOMEXYTKE, HeNpepbiBHAs (YHKIMS,
acUMNTOThl Tpaduka QYHKIUH, TepBas U BTOpas
POM3BOIHAS ¢byHKIMY, reOMEeTPUYECKUN U
¢u3uueckuif CMBICI TPOU3BOAHON, MepBOOOpa3Has,
onpeneaEHHbIN UHTErpa; yMeHue HaXOJIUTh
acUMNTOThl Tpaduka (YHKIHUU; YMEHHE BBIYUCIATDH
IPOM3BOJHBIE CYMMBI, IPOM3BEIEHUS, YacCTHOTO U
KOMIIO3ULMK  (YHKUUM,  HaXOAWTb  ypaBHEHHE
KacaTeJpHOW K Tpa@uKy (QYHKLHU;YMEHUE HaXOIUTh
NPOM3BOJHBIE  JJEMEHTApHBIX  (YHKIHMHA; yMEHHE
UCTIONIB30BaTh  TPOM3BOJHYIO  JUISI  WCCIIEIOBAHHS
GyHKIMM, HaXOAUTh HAWOOJBIINE W HAaUMEHBLINE
3HaYeHHUs (QYHKUUH; CTPOUTH rpaUKu MHOTOUJICHOB C
UCTIOJIB30BaHUEM amlapaTa MaTeMaTUYeCKOro aHaJN3a;
IPUMEHSTD POM3BOJIHYIO ISt HaXO0XKJICHHS
HAWJIYYIIero peleHuss B TMPHUKIAJHBIX, B TOM YHUCIIE
COLIMAIbHO-?)KOHOMMYECKUX M (PU3MUECKUX 3a7ayax;
HaXOAUTh IUIOIIAAM M O0BEMBI (UTYy C IOMOUIBIO
UHTErpaja; MPUBOAUTH MPUMEPhl MaTeMaTHYECKOTO
MOJCIMPOBAHUA C TMOMOINIbI0  JaudepeHInaaTbHbIX

ypaBHEHUI

YMeHne ornepupoBaTh MOHATUAMH: Tpaduk (yHKIHH,
obpatHass (QyHKIMsS, KOMIO3UIMSA (YHKIHUMA, JTUHEHHAS
byHkums, KBaapaTuyHas (YHKIOMSA, palUdOHAIbHAS
¢yHKIUMsA, cTerneHHas (YHKIHS, TPUTOHOMETPHUYECKUE
¢yHkuMu, oOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIIMH,
noKaszatejbHas M Jorapupmudeckas QyHKIUH; YMEHHE
CTpOUTh TpadUKU M3YYEHHBIX (QYHKIHHA, BBIIOIHATH
npeoOpa3oBanus TpadukoB (GYHKIHA, HCIOIB30BATh
rpaduky JUIs M3Y4EHHUS MPOLECCOB U 3aBHCUMOCTEH,

[P pElIeHUH 33/1a4u U3 JPYruX y4eOHBIX MPEIMETOB U




3ajjad U3 peaJbHON JKU3HU; BBIpaXXaTb (GOpMyIaMu
3aBUCHMOCTH MEXJy BEJIMYMHAMH; HCIOJIb30BaTh
cBoiictBa W rpaduku  QyHKUMH Ui pelieHus
YpaBHEHUHN, HEPABEHCTB M 3aJad C IapaMeTpaMu;
n300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA

pELICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJjayd Pa3HbIX TUIOB (B
TOM 4YHCJI€ HAa MPOLEHTHI, JOJU U YaCTH, HA ABUKECHUE,
paboTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 33/1a4U U3
o0nmacTy  ympaBleHHUS JIMYHBIMU U CEeMEHHBIMU
dbuHaHCAMM); COCTaBIATH BBIPAKECHHS, ypaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMbI IO YCIOBHIO 3aJauH,
UCCIIEIOBaTh IOJYyYEeHHOE pEIIeHHe U OLEHUBATh
IIPaBI0N0I00HOCTh pe3yabTaToB; yMEHUE
MOJCJIIMPOBATh  peallbHbIe  CUTyallMd Ha  SI3BIKE
MaTeMaTHKH; COCTAaBJSTh BBIPAXCHHS, YypPaBHEHWS,
HEpPaBEHCTBA M WX CHCTEMBI IO YCJIOBHIO 3aJlayH,
UCCJIEI0BaTh IIOCTPOEHHBIE MOJENH C UCIOIb30BAaHUEM

anmapaTta anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH

pe3ynbTaT
Ymenue OTIepUpOBaThH MOHSITHSIMU: cpenHee
apudmeTHIeCcKoe, MeJMaHa, HauOoJbIIEe u
HauMEHbIIIee 3HauYEHUS, pa3Mmax, JTUCTIepCHs,

CTaHAAPTHOE OTKJIOHCHHWE YHCIOBOrO Halbopa; yMeHHE
W3BJICKATh, MHTEPIIPETHPOBATH uH(pOpMaIHIo,
OpEJCTaBICHHYI0 B TaONWIIax, Ha JIUarpamMMax,
rpaduKax,  OTPAXKAIOUIYI0  CBOMCTBA  pEaJbHBIX
NPOIIECCOB M SIBJICHHUH; TPEICTABISITh MHPOPMALIUIO C
NOMOIIBI0  TAaOMUI] W  JAMarpaMM;  HCCIEIOBaTh
CTaTUCTHYECKUE JTaHHBIC, B TOM YHCJIE C MPUMEHECHHEM
rpauYeckux METOJOB M JJIEKTPOHHBIX CPEICTB;
rpauyecku HcCIeI0BaTh COBMECTHBIE HAOJIOICHHS C
IOMOIIBIO  JHarpaMM  pacCeuBaHUs W JIMHEHHOU

perpeccun

YMeHue onepupoBaTh MOHATUSIMH: CIYYalHBIM ONBIT U

ciaydyailHOe  COOBITHE,  BEPOSITHOCTh  CIIY4alHOTO




COOBITUS;  YMEHHE  BBIYMCIATH  BEPOSTHOCTh  C
UCTIOIb30BaHUEM Tpa)MUYeCKUX METOJOB; HPUMEHSTH
(GOpPMYNBI CIIOKEHUSI W YMHOXKEHHUS BEPOSTHOCTEH,
dopmyiry monmHON BeposiTHOCTH, (Gopmyny beprymm,
KOMOWHATOpHBIE (akTl ©  (OPMYJIBI; OIEHHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITHIA; YMEHHE OTIEPHPOBATH
NOHATHAMH: CIy4ailHash BEJWYHMHA, pacIpeesieHue
BEPOSITHOCTEH, MaTeMaTUUYECKOE OKUJIAHHE, TUCTIEPCHS
U CTaHJapTHOE OTKJIOHEHHUE CIIydyailHOH BETUYUHBI,
(GyHKUIMN pacnpeesieHus] U INIOTHOCTH PaBHOMEPHOTO,
[OKA3aTeJIbHOIO M HOPMAJIBHOTO  PacIpeesieHHi;
yMEHue UCTIOJIb30BaTh CBOHCTBa U3yUYCHHBIX
pacnpesielleHud Ui pelleHus 3ajad; 3HAKOMCTBO C
HNOHATUAMM:  3aKOH  OOJBIIMX  YHMCEN,  METOJbI
BBIOOPOYHBIX  MCCIENOBAaHMW; YMEHHE IPHUBOIUTH
NpUMEPHI  TIPOSIBIICHUSI 3aKOHAa OOJNBIIMX YHCENT B
NPUPOAHBIX M OOIIECTBEHHBIX SIBIICHHSX; YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHHE, IEPECTAHOBKA,
YUCJIIO COYETAHUM, YHUCJIO IEPEeCTaHOBOK; OWHOM
HeloToHa; yMeHHEe NMPUMEHATh KOMOMHATOPHBIE (DAKTHI
U PACCYXJIEHHUS Ui pelleHus 3a/]ay; OLEHHUBATh
BEPOSITHOCTH  pEaIbHBIX  COOBITHI;  COCTaBJIATH
BEPOSTHOCTHYIO ~ MOJeJIb M HHTEpPIPETHPOBATH

MOJTy4YEHHBINA Pe3ynbTaT

YMeHue onepupoBaTh TMOHATHSMHU: TOYKa, MpsAMasd,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA
yIiia, MIOCKUW YToJl, JBYIPaHHBIA YToJl, TPEXTPAHHBIN
yroJ, CKpEIMBAIOIIUECs NpsMble, MapajieIbHOCTh U
NEePNEHAUKYJIAPHOCTh NPSIMBIX M IUIOCKOCTEH, YIroJl
MEXIy NPSMBIMHU, YTOJI MEXKIY IPSIMOM U INIOCKOCTBIO,
YIOJd MEXAY IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH J10
IJIOCKOCTH, paCCTOAHUC MCKAY IPAMBIMHU, PACCTOAHUC
MCXKAY INUIOCKOCTAMH;, YMCHUC HCIIOJIB30BaATh IIpHU
pelleHnH 3ajJad W3y4YeHHble (aKTBl U TEOpPEeMbI
IUTAHUMETPHUH;, YMEHHE OLIEHWBATh pa3Mepbl OOBEKTOB

OKpYZKaroumero Mupa, CTpouTb MaTCMAaTHYCCKUC MOICIIN




C IIOMOHIBKO T€OMECTPHUUYCCKHUX MOHATUH U BCJIMYHH,

pe€aTh CBA3aHHBLIC C HUMUW IIPAKTUYCCKUEC 3aJa4n

10

YMeHne onepupoBaTh MOHATHSAMH: IUIOINAAbL (UTYPHI,
00béM  Qurypbl, = MHOTOTPAaHHUK,  TPABWJIBHBIN
MHOTOTPAaHHHK,  CEYCHHE  MHOTOTpaHHHMKA,  KYO,
napajyieNienunen, Tnpu3Ma, nupamuga, ¢urypa u
MOBEPXHOCTh BpALICHUs, IIMIUHIP, KOHYC, 1ap, cdepa,
wIomaab cgeppl, IIOM@AAb MOBEPXHOCTH HUPAMUJIBI,
OpU3Mbl,  KOHyca,  LWIMHApa, O00BEM  KyOa,
IPSMOYTOJIBHOTO napasiesnenunena, IUpaMU/IbI,
OpU3MBlL, LMIWHApPA, KOHyca, Iapa, pa3BEpPTKa
NOBEPXHOCTH,  CEYEHUs KOHyca M  IWIUHJpa,
napajuiesIbHble OCH MM OCHOBaHMIO, CEYEHHE IIapa,
IUIOCKOCTB, Kacaromascs cdepsl, LWINH/IpA,
KOHYCa;yMEHHE CTPOUTh CEYEHHE MHOTOTpaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUIYpbl U TOBEPXHOCTHU
BpallleHUsl, UX CEYEHHUs,, B TOM 4YHCIIE C IIOMOIIbBIO
ANIEKTPOHHBIX CPEJCTB; YMEHHUE IPUMEHSATH CBOMCTBA
F€OMETPUYECKUX ¢buryp, CaMOCTOSATEIbHO
dopMynupoBaTh OIpEENEeHUsT HM3y4aeMbIX (QUryp,
BBIIBUTaTh THUIOTE3Bl O CBOMCTBAX M IpPHU3HAKax
r€OMETPUYECKHUX ¢uryp, 000CHOBBIBATh Wi
OIpoBepraTh UX; YMEHHE IMPOBOJAUTH KIacCH(PUKALNIO
¢uryp 1O pasNIUYHBIM  NPU3HAKaM, BBINOJIHATh

HGO6XOI[I/IMI>I€ AOIMOJTHUTECIIbHBIC ITIOCTPOCHUSA
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YMeHue omnepupoBaTh IOHATUSAMHU: JBW)KCHHE B
MIPOCTPAHCTBE, MapaJUICIIbHBIA MEPEHOC, CHMMETPHUS Ha
IIJIOCKOCTH u B MIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHue 1Moa00us, MOA00HbIE (DUTYPBI, YMEHUE
pacmo3HaBaTh paBHBIE M TOA0OHBIE (DUTYPBI, B TOM
gypcie B NPUPOAE,  HCKYCCTBE,  apXUTEKTYpE;
UCIIONIb30BAaTh  T€OMETPUUYECKHE  OTHOIICHUS  TPHU
pEIIeHNH 3a/1a4; HaXOIUTh T€OMETPHUECKUE BEIUUHHBI
(nmuHa, yroi, miomaas, 00bEM) MU pelIeHUH 3a7a4 U3
JIPYruX  y4eOHBIX TIPEJAMETOB U M3  pPeaJbHOM

KU3HU;YMCHHUEC BBIYHCIIATE IT'€COMCTPHUYCCKHUEC BCIMYMHBI




(mmuHa, yrou, IUIOIIAb, 00BEéM, IUIOIIA b
MOBEPXHOCTH), HCHOJB3Yysl H3y4YeHHbIE (OPMYIBl U
METOABl, B TOM 4YHCJE: IUIONAJb IOBEPXHOCTH
MUPAaMUIBI, TPU3MBL, KOHYyCa, IMJIMHIPA, IUIOMIAlb
cdepsr; 00BEM KyOa, MPSIMOYTOJIBHOTO
napajvielienunea, NHPaAMUIbI, TPU3MBL, AIHHIPA,
KOHYyCa, IIapa; yMEHHE HAaXOJUTh OTHOIIECHHE O00BEMOB

noA00HBIX hUryp
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YMeHue onepupoBaTh IMOHATUSAMH: IMPSIMOYTOJIbHAs
CUCTEMa KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHUE
BEKTOpa Ha YHUCIIO, Pa3JIOKEHUE BEKTOpa Mo Oaswucy,
CKaJISIpHOE MPOU3BEIICHUE, BEKTOPHOE MPOU3BEICHHUE,
Yrojl MEXAYy BEKTOpaMH; YMEHHE HCIO0JIb30BaTh
BEKTOPHBII M KOOPJAWHATHBIM METOA [UJI PEUICHUS
TEOMETPUUECKUX 3aJad H 3a/ad JIPyrux Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh MOAXOIAIIMKA METOJ JIs PEIICHUs
3a7ayd; TOHMMaHWE 3HAYUMOCTH MAaTeMAaTUKH B
U3YYCHUH TMPHUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHHUE paCIlO3HABaTh MPOSBICHHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHUE IIPUBOJAUTDH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKON M MHUPOBOU

MaTeMaTUYECKON HAyKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMbliidJIeMEHTCOAEe PAKAHUSA
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nesnslie uncna. [IpusHaku 1e1uMoCTH LebIX YUce
12 PanuonaneHele  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JpOOH, TIPOLIEHTHI,
' OEeCKOHEYHBIC TIEPUOTUIECKUE IPOOH
13 ApupmeTrnueckuii KOpeHb HATypalbHOU cTeneHu. J[eHcTBUs ¢ apupMeTHIecKUMu
' KOPHSIMHU HaTypaJbHON CTEIICHH
14 Crenenp c uenbiM TnokazareiaeM. CTerneHb ¢ palMOHAIBHBIM I10Ka3aTesIeM.
' CaolicTBacTeneHn
15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTYpaJIbHBIE JTOTrapUPMBbI
HevictButenbHble  4ucia. Apu(pMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu.  [IpuOMMKEHHBICBBIUMCIICHUS, TPABWIAOKPYIJICHUS, TNPUKHIKA U
OLICHKApE3yIbTaTaBbIYUCICHUI
1.8 [IpeoOpazoBaHreBBIpAKEHUI
1.9 KommnekcHpleuncia
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS
2.2 UppanuoHanbHbleypaBHEHUS
2.3 TpuronomeTpuyecKueypaBHEHUS
2.4 [okazarenbHbIe U JTOTapUPMHUIECKUCYPABHEHHS
2.5 Lesnbie u 1poOHO-paIOHAIbHBIC HEPABEHCTBA
2.6 HppanmoHanbHbIEHEPaBEHCTBA
2.7 [Toka3arenbHble U IorapuMuIecKEeHEePaBEHCTBA
2.8 TpuroHOMEeTpHYECKUECHEPABCHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuiia cucTemMbl IMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULbl




OyHKIMU U TpaduKH

OyHK1MA, crnocoObl 3agaHus ¢yHkuu. ['padux ¢yHkmuu. BzammHO 0OpaTHBIE

3 bynkuun. YeétHbie 1 HeuéTHBIC PyHKIUU. [leproanyeckreyHKIIH
OOnactp ompeneneHUss W MHOXKECTBO 3HaueHW ¢(ynxmun. Hymm ¢ysknum.
39 [IpoMexxyTKu  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIIHUH.
' Makcumymbl ¥ MUHUMYMBl (pyHkmuu. Hawmbonbliee W HaWMEHbIEe 3HAUYCHUE
(GYHKIMH HAa TPOMEKYTKE
33 Crenennass (yHKIUS C HaATypalbHBIM M IENbIM MOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas PyHKIIMH, ©X CBOMCTBA U IPadUKH
36 Touku paspbiBa. AcuMnToTel rpadukoB ¢yHkiui. CpoiicTBa  (QyHKIUH,
' HETIPEPHIBHBIX Ha OTpE3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI3aqaHHUAIIOCIIEJ0BATECILHOCTEH
3.8 Apudpmerrnueckas 1 reoMeTpudeckas nporpeccuu. @opmyra CI0XXHBIX POLIEHTOB
4 HavanamatemaTnueckoroanaimnsa
4.1 [TpousBoanas ¢pyakuuu. [Ipon3BogHBIC dJIEMEHTAPHBIX (DYHKITHI
[lpumeHeHne mNPOWM3ZBOAHON K WCCIENOBaHWIO (YHKIUH HAa MOHOTOHHOCTH U
4.2 DKCTPEMYMBIL. Haxoxnennenan0ompiero "
HaMMEHBIIET03HAYCHUA(DYHKIIMMHAOTPE3KE
4.3 [lepBoobpasnas. UaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, ornepany Haj MHOXecTBaMu. [luarpamMmmsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenbHasICTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomeTpus
7.1 OUryphsIHATIOCKOCTH
7.2 [IpsiMbIe ¥ MITOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena ¥ NOBEPXHOCTUBPALLECHUS




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






