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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOTO YpPOBHS IS
oOyuatomuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTa CPEAHETO OOIIET0 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYECKOMY O00pa30BaHUIO, M TPaJAMIMN POCCHICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl 00ecIIeunBaeT OBJIAJACHUE KIFOYEBBHIMU KOMIIETECHITUSIMH,
COCTaBJISIFONITUMU OCHOBY VIS CaMOPA3BHUTHsS W HEMPEPBIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUIHOCTH O0YYaIOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPEAHEro OOLIEro
oOpa3zoBaHusi OOYyCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METAlpPEAMETHBIX U
PEIMETHBIX PE3YJIbTaTOB OOYyYEHHs] TEOMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX JTUCHUIUIMH. Pa3BuTue y o0yuaromumxcs
IPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKJIECHUU TE€OMETPUYECKHX
a0CTpakIuii, COOTHOUIEHUH PEAJIbHOTO W HJICAJBHOI0, XapaKTEpEe OTPaAXKEHUs
MAaTeMaTH4YECKOW HaAYKOU SIBJIEHUM U TPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK W POJU MAaTEMaTHYECKOTO MOJEIUPOBAHUS B HAyUYHOM MO3HAHUU
U B PAKTHKE CIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUSI YHAILIUXCS,
a TaKKe KauyeCTB MBIIUICHUS, HEOOXOIUMBIX [UIsl aJanTaldd B COBPEMEHHOM
oOwecTBe.

I'eomeTpus sBisieTcs OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIAHETO
oOmero oOpa3oBaHMs, TaKk KaKk OOECIeYMBaeT BO3MOXHOCTh H3YUEHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOW HANpPaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOyYaroUMMUCs
HNOHATUHHBIX OCHOB F€OMETPHUH U MIOCTPOCHHUH LIETIOYKH JJIOTUYECKHUX YTBEPKICHUN
B XOJIE PEUICHUsS TeOMETPUYECKUX 3a7ady, YMEHHE BBbIJIBUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MpPU PEUICHUH 3a]ad €CTECTBEHHO-
HAy4YHOTI'O LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCeX 00JacTsIX AESITEeNbHOCTH uenoBeka. OpHeHTaluus 4elloBeKa BO BPEMEHH U
POCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTpaXXEHUsI OKPYKAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUA U aKTUBHOTO
npeoOpa3oBaHus  JEUCTBUTENbHOCTH. OnepupoBaHUWE  MPOCTPAHCTBEHHBIMU



oOpa3amMu 00beUHSET pa3Hble BUAblI YUEOHOM U TPYI0BOM AESITEIBbHOCTH, SIBJISAETCS
OJTHUM U3 NpO(ECCHOHATBHO BAXKHBIX KAayecTB, IMOITOMY akTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH M0 MHOTUM HaIPABJICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 obecrneueHne BO3MOKXHOCTH TPUOOPETEHHS U MCTIOb30BaHMUS
CUCTEeMATUYECKUX TEOMETPUYECKMX 3HAHUW U  JCWCTBUN, CHEIH(PUUHBIX
r€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHHs  oOpa3oBaHHs IO
CHELMATIBHOCTSM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHA3HA4YeHA IS
00ydaromuxcsi CpeAHEH MIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH O0IIIME MAaTEMaTUYECKNE YMEHHS, CB3aHHBIE CO
cnenu(puKol reoMeTpun U HeoOXOUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0oHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npoeccHoHanbHOM NeITeTHHOCTH.

JlocTmKeHHe 1eNM OCBOCHHS MpPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBiIsItOTCS:

e (QopmMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KyJBTYpPbl U OCO3HaHHUE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM;

e (opMupoBaHUE NPEICTABIECHUS O MHOTOTPAaHHHUKAX U TeJIaX BPAIICHUS KaK
0 BaXHEHUIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJSIONINX ONUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (QopmMupoBaHHME YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOACIAX U B
peaJIbHOM MHUpPE MHOTOTPaHHUKH U T€Ja BpaIleHMUS;

e OBJQJICHHE METOAAMM PELICHMs 3aJad Ha NMOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX (PUTyD;

e (QopmMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATHUAMH O
MHOTOTpaHHHMKaX U TeJlaX BPalleHHs U UX OCHOBHBIMU CBOMCTBaMH;

e OBJQJCHHE  aNTOPUTMaMU  pEIICHHWS  OCHOBHBIX  THUIIOB  3ajay;
dbopMuUpoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
paccyXIeHHs B XOJ€ PCEUICHHs CTEPEOMETPUUYECKUX 3aJad W 3adad C
MPaKTHYECKUM COJICP)KaHUEM;



* Ppa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUarOLInXCs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIEA0OBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIILJICHUS;

e (opmupoBaHue (PYHKIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
yYMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYyalUsX U MPU U3YUEHUU
IpYruX  y4eOHbIX  MpPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpPOBaTh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIN, NPHUMEHSITh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  Jiasi  peuieHus IPAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATh U OLICHUBATH [MOJTYyUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPHUU B HaYaJIe €ro U3yUYEeHH 3aa4, PeliaeMblX Had YPOBHE HHTYUTUBHOTO
NO3HAHMsI, U OMpelNeIEHHBIM 00pa3oM OpraHM30BaHHAas paboTa Haja HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHUIO JIOTMUECKOIO U MPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHNE UHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYEHUIO MIpEeAMETA.

[Ipeanourenne oTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTh IPEIMETHO-
NPaKTUYECKON AEeATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUYaIlMXCsl B Kypce CTEpEOMETPHUH MPOBOAUTCA 33 CUET PEIICHMS 3a/1a4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O0pa3oB M 3a7a4y Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganume oOpaza MPOBOAWTCS C OMOPOM HA HAIJBIAHOCTH, a
ONepUpOBaHUE 00Pa30M — B YCIOBHUSIX OTBJICUEHMS OT HAIJIAHOCTH, MBICIEHHOTIO
W3MEHEHHUSI €T0 UCXOJAHOTO COJIEPKaHMUS.

OcHOBHBIE cozepkaTenbHble TMHUKA Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukmn», «lIpsiMbple U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpesensercs He TOJIbKO M0 COAepKaTeIbHBIM JIMHUSM, HO U [0 T0JjaM 00y4eHHUsI
Ha YPOBHE CPEeIHEro 001Iero o0pa3oBaHus.

Copnepxxanue 00pa3oBaHUSl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUS paboueil MmporpamMmbl, paclnpeieia€HHbBIM 10 rojaM OOyYeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOOBl OBJAJCHHE T'€OMETPUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MPEJICTABICHUN OOy4arouIuxcs, pacliupss u
yriy0ssisa e€, o0pasysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha usyuenne reomerpun orBoauTtcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Henento B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIIENbHBIE INTIOCKOCTH; CBOMCTBA MAPATIIETbHBIX
wiockoctel. [IpocTeiimre npocTpaHCTBEHHbIE (DUTYypbl HA MJIOCKOCTHU: TETPa’p,
Ky0, mapajuieNienumne1; MOCTPOCHUE CEUSHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIC B
IPOCTPAHCTBE, IpPSIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEHMHBIM YroJ  JBYTPaHHOTO  yTJa.
IleprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIHs (PUTyphl HA IIIOCKOCTh. [leprnenanKyaspHOCT
IUIOCKOCTEMN: MPU3HAK MEPNEHAUKYJISIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYJISPAX.

MHororpaHHuKHu

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl W nupaMuabl. [IpaBuHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPABUIIbHASA NPU3Ma U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPaMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojekadip ¥ ukocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMO,
IIJIOCKOCTHU. DJIEMEHTHI CHMMETPHUY B TIUPAMUIAX, TAPAIIIEIEUIIEIAX, TPABUIbHBIX
MHOI'OTPaHHHKAX.



Brluucnenue 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalM, YTJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOM Mpu3Msbl. [1no1maas
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABWIBHOW TMHPAMHUIBI, TEOpEMa O
wiomaan yceu€uuou nupamusl. [lousarue 06 00béMe. OOBEM MUPaAMUIBI, IPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHOIIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyromue HWJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lMnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONIaAh OOKOBOM U TOJHOMU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH moBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas
¥ OCh; IJTOIA]1b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyroiire
Y BBICOTA; OCHOBAHUSI U OOKOBAsi MOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIOMIAJb MOBEPXHOCTH C(hEpHI.
B3anMHuoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe;
IJI01a1b ChEephl.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka UIMHpa U KOHYCA.

KomOunaruu te BpalieH1us 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
0K0J10 cpepsl; cepa, BIUCAHHAST B MHOTOIPAHHUK, WX TEJIO BpaIlCHUSI.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPsIMOYTOJIBHOTO TMapajuienienumnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 1mapa u 1iomaab cepol.

[Tono6usie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX TEJI.

Ceuenus munHApa (MapaiebHO U MEPIICHANKYISIPHO OCH), CEUCHHS KOHyCca
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIIUHY ), CEUEHUS IIapa.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpaHcTBe. CloKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapamwienenunena. Pemenue 3agad, CBS3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTopamu. I[IpsMoyroibHas cucrema
KoopAuHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocrteitmmne 3agaun B
KOOpAMHATaX. YTOJl MExIy Bekropamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.



Brpruucnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELIEHUN T'€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHA ¥ HA3HAYCHUEM.

IIaTrpuoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM IpaXJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETrO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHUM, paCCYy ACHHI; BOCPUUMUYUBOCTHIO
K MAaT€MaTUUYECKHUM acCIlleKTaM pa3jInuyHbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM I[EHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit npodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4y MaTEMAaTUYECKON HAaIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-?)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpenbl, OCO3HAaHHMEM TJIOOATBHOTO XapakTepa HSKOJOTMYECKUX Mpolsiem;
OpUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHUYECKUX 3HAHWUU JIs PEIICHHUsS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUU [T OKPYKAIOILIEH CPEbI.

LleHHOCTH HAYYHOIO NMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKd U  OOIIECTBEHHOM  MPAKTUKH, T[MOHHUMaHUEM
MaTeMaTU4eCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmNoB €&
pa3BUTUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOECKTHYIO M HCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO TMpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBblie j1oruueckue aeiicTBUA:

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIy MOHATUIMH; (HOPMYIUPOBATH
ONpeAeNiCHUs]  TMOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuy, OCHOBAaHUSA JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH ¥  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHbIE W OTpPULIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (haKTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX;
npeajiaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOIUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (MIpPsIMbIE U OT POTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pemnieHUs ydyeOHOW 3ajauM (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hanboyiee MOAXOASAIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJI30BaTh BOMPOCHI KAK HCCIIEOBATEIHCKUN WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHAaBIMBaTh HCKOMOE M  JaHHoe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
0o0BbEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, TIPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

e TPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TMpPOIECCa, a TaKkKe BBIABUTATh
IPEINOIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (JOPM IpEICTaBICHMUS;

e CTPYKTYpUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IUUHBIX PopMax,
WTIOCTPUPOBATh TpadUUueCcKH;

e OLICHUBATh Ha/IEKHOCTD uHbOpMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKamueHvle Oelicmeus, 00ecnevusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIEJISIMU OOLLEHUS; SICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUS M0 XOAYy PEIICHUSA
3aJja4¥, KOMMEHTUPOBAThH IOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJIE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TEMBI,
npo0IeMbl, perIaeMoi 3aJ1auu, BbICKa3bIBATh UACH, HAIIEJICHHBIE HA MIOUCK
pELIEHUs; CONOCTABIATH CBOM CYXKIECHMS C CYXACHUSIMHU JPYyIruX
YYaCTHUKOB JHayiora, OOHapYy>KMBAaTh Pa3iMuue U CXOJICTBO IMO3MIIMM; B
KOppEeKTHOU popMme hopMyIupoBaTh pa3HOTIACcHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
MCCIICJIOBAHMSI, IPOCKTA; CAMOCTOSITENIHO BRIOMPATh (JOpMAT BHICTYIUICHHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTAlM1 U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyanun4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUIAYATbHON
paboThl MpU peHIeHUH Y4eOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JeSTeNIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYXIaTh MpPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JE€HUCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vhusepcanvuvie pecynamuegnuie oeticmaus, obecneyugarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHU 3a/1a4H, BEIOUPATh CIIOCO0 peIIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOU
uHbOpMaIuu.

CaMOKOHTPOJIb:

BJaJIeTh HAaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEpLIAEMBIX JIEUCTBUU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoOIlecca U pe3yibTaTa
pelIeHns: MaTEMaTUYECKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEeId M YCIOBUSIM, OOBACHSTH
NPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHHUS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOAMUTh OIMUOKY, aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KJIIACC

OnepupoBath MOHATUAMM: TOUYKA, IPsIMAasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHIATUSIMU: NMAPATIIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

KrnaccupunupoBaTe B3aUMHOE pACIOJIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUSMH: ABYTPaHHBIM YroJi, TpaHW JBYI'PAHHOIO YIJa,
pedpo ABYTPaHHOTO yTIila; JUHEHHBIM Yroyl JBYIpPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yrJa.

OnepupoBaTh MNOHATUSAMM: MHOTOTPAaHHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOI'OIPAHHUKA, IPABUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHbBIE BHUIBl MHOTOIPAHHHUKOB (MMHpaMuja; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaJiIesienuIe, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS IS
KJacCU(pUKauu (BBINYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBath MOHATUAMHU: CEKYIIAsl NIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3Ys METOJ] CJIEIOB.

Crpouth ceyeHHUs MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHUE TEOMETPUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHUYECKHE METOJbl NpPH PELIECHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIYUCIIEHHUE PACCTOSHUN MEXIy IBYMs
TOYKAMM, OT TOYKM JO TMpPsAMOHM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pewmate 3a1aun Ha HaXOKJIEHUE TEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Hin
QIroOpuTMaM, TMPUMEHSS HW3BECTHHIE AHAJIUTUYECKHE METOAbl MNpPHU PpEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEIMBAOIIMMUCA HPSIMBIMH, MEXIy MNPAMONM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSMHU, IBYTPAHHBIX YTJIOB.

Boruucnate 00bEMBI U IJIOMIAAM TOBEPXHOCTEN MHOIOTPaHHUKOB (TIpHU3Ma,
IUpaMU/a) C IpUMEeHEeHHuEM (HOPMYIT; BEIUHUCISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
OBEpXHOCTEHN, 00bEMaMU NOIOOHBIX MHOTOTPaHHUKOB.



OnepupoBarh NOHATUSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[TpumensTh reomeTprudeckue (HakThl 1Jis pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 33/1aHbI
B SIBHOU (hopme.

[IprMenaTs mpocCTEHIINE NOPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTE NpUMEpPHl MAaTEMaTHUYECKHX 3aKOHOMEPHOCTEW B NPUPOAEC U
YKU3HU, PACTIO3HABATh NIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAIBHBIC
CUTyallUd W IIPUMEHATb HW3YYCHHBIC IIOHATHS B MPOLECCE IIOUCKA pPEIICHUs
MaTeMaTHyecKd Cc(HOPMYIHPOBAHHONW MPOOJEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KUIACC

OnepupoBaTh TOHATHSAMU: [WJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronue
HUIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/IP; KOHUYECKAsi TOBEPXHOCTh, 00pasyroline
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBACHATH CITOCOOBI MOTYYCHUS TE BPAIICHHS.

KnaccuduimpoBats B3auMHOE pacmosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CETMEHTa; IIApOBOW CJIOH, OCHOBaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOU CEKTOP.

Boruucnsate  00BEMBI M IIJIOIMIAAM  TOBEPXHOCTEH TeJ  BpalieHUs,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHATUAMU: MHOTOTPAHHHK, BIMCAHHBINA B Cepy U OMMCAHHBIN
0Ko0J10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK WK TEJIO BpaIlleHUsI.

BbIaucisaTe COOTHOIICHUS MEXAY IUIOMAISIMHA TTOBEPXHOCTEH M 00BEMaMu
O00HBIX TEJL.

N3o0paxarh u3ydaemble QUTYphl OT PYKM U C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITOTHATE (BBIHOCHBIC) INIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.



W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbiBaTh HWHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeACTAaBICHHYIO HAa YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJalO0T.

[IprMeHATH MpaBWIIO MapajuieienUuneaa.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEICHUE, pACKIAAbIBATG BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTh reomeTprueckue HaKkThl 7151 pEIICHUs] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS], €CJIA YCIOBUSA IPUMEHEHUS 3a/1aHbI
B SIBHOI opme.

Pemate mpocreimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemlarp 3amaum Ha 0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLIEHUH U
HaXO0XXJICHUE T€OMETPUYECKUX BEIUYMH M0 00pa3liaM WUiIu aJropuT™Mam, NpUMEHss
V3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MATEMAaTHUYECKHUX 3a]1a4.

[IpumeHsaTs nOpocTEHIIEe MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOAUTE TpPUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydEeHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CATyallud U TMPUMEHATb W3YUYEHHBbIC IIOHATUS B IMPOLECCE IOUCKA PEUICHUSA
MaTeMaTU4YeCcKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUn Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, amnmapaTa anreOpsbl; pemarhb
MIPAKTUYECKUE 3a]1a41, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosnn4yectBo 4yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTpOHHbIe (LM(ppOBbIE)
Konrpoabnsie | IlpakTnyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
[Ipsimble 1 TUIOCKOCTH B
2 TIPOCTPHTICIEE. 12 1 https://m.edsoo.rt/WT7NSO14T
[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEN
II
3 epHeH'HHKyHHpHOCTE 12 https://m.edsoo.ru/V6I1APUCD
IPSIMBIX U IJIOCKOCTEN
Vv e
4 TR MEAAY TIDAMBIMIL 10 1 https://m.edsoo.ru/R38METBTQ
IJIOCKOCTSIMU
MHororpaHHuku 11 1 https://m.edsoo.ru/XPWOUSFB2
O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOpEHHE: CORCHIA, 4 1 https://m.edsoo.r/LIAAMHO3D
PacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITIPOT'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HaumeHnoBanue KosnuuecTBo yacos
Ne DJIeKTpPOHHBIE (LM(pPPOBbIE)
pa3aesioB U TeM Kontpoububie | IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NPOrpamMMbl padoTsI padoThI
Tena BpaieHus 12 https://m.edsoo.r/HYOWQLS5KQ
2 O0BEMBI TET 5 1 https://m.eds00.ru/B9ORVIYCY
Bexkrops! u
3 KOOPAMHATHI B 10 1 https://m.edsoo.ru/4ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpEHUE,
0000111eHHE,
4 HHeHHe 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMATU3AIIHS
3HAHUU
OBIIEE KOJIMYECTBO
- 34 3 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoaudecTBOo yacoB
Ne Hara DJIeKTpPOHHbIe N (ppoBbIE
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI

OCHOBHBIE TTOHSTHSA
CTEPEOMETPHUH: TOUKA, TIPSIMAas,
IJIOCKOCTB, IIPOCTPAHCTRO.
[IpaBuna nzob6pakeHus Ha
PHUCYHKaX: U300paXKeHUS
TUTOCKOCTEH, apajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCI7UN4

[TonsTus: nepecekaroyecs
MJIOCKOCTH, TTePECEKAIOITUECS
npsiMasi ¥ II0CKOCTh

https://m.edsoo.ru/NR6VIYCGK

[TonsTus: nepecekaromuecs
IIJIOCKOCTH, NePECEeKaroecs
npsiMasi ¥ II0CKOCTh

https://m.edso0o0.ru/O6RNDFAMO

3HAKOMCTBO C
MHOI'OrpaHHHUKaMHU,
n300pakeH1ue MHOTOIPaHHUKOB
Ha PUCYHKax, Ha
IPOEKIMOHHBIX YePTEkKaX

https://m.edsoo.ru/KMUQPILLO

HavanbHbie cBeneHus 0 KyOe u
NApaMUIE, UX PA3BEPTKU U
Mozenu. CedeHus

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

MHOTI'OrpaHHUKOB

HauanbHble cBenieHus 0 Kyoe u
NApaMUJE, UX pa3BEPTKU U
mozenu. Ceuenus
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3SS

[TonsaTue 06 akcHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonaTue 06 akcHOMaTHYECKOM
IIOCTPOCHHUHU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.rw/DUKAX7QFE1

Ilonsatue 06 akCHOMaTUYECKOM
IOCTPOCHHUU CTCPCOMCTPHUM:
AKCUOMBI CTCPECOMCTPUHU U
CIICACTBHUA U3 HUX

https://m.edsoo.ru/YPKSSMLJL

10

Ilonsarue 06 akcHOMaTHYECKOM
IOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/I3A98J679

11

BzaumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
napasuieNbHbIE U
CKpELIMBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUTWEKRS5Q

12

[TapamienbHOCTE IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJeibHble IpsMbIe B

https://m.edsoo.ru/CSOVLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

MIPOCTPAHCTBE;
MapayieIbHOCTh TPEX MPSIMBIX

HapaJIJICJIBHOCTB MMPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 g https://m.edsoo.ru/PO5J6D23U
[TapamiensHOCTH IPSIMON U
IUIOCKOCTH
VTIBI ¢ cCOHAIPaBIEHHBIMU

14 p https://m.edsoo.r/LLJAVHVBW
CTOpOHAMU
VYron Mexnay npsAsMbIMHU B

15 Ay p https://m.edsoo.ru/KGIMS8OEUK
MPOCTPAHCTBE
Yroa mexny opsIMbIMU B

16 Ay TP https://m.edsoo.ru/241. VWHIV8
MIPOCTPAHCTBE
ITapamnenbHOCTD IIJIOCKOCTEH:

17 p https://m.edsoo.ru/BUSTQIHZT
napaiesbHbIe MIOCKOCTU
CBoHCTBa TapauIEIbHBIX

18 . P https://m.edsoo.ru/0OKQQK2ABA
IUIOCKOCTEHN
IIpocreimme
IPOCTPAHCTBEHHBIE (PUTYPHI HA

19 pocTp uryp https://m.edsoo.ru/MRT13XP79
MIJIOCKOCTH: TETPAdIP, KyO,
napasieenume

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenue ceuenuit https://m.eds00.ru/20GC3ZPI9P
KonTponbHas padota no teme
"IIpsiMble U TJIOCKOCTH B

22 MPOCTPAHCTBE. https://m.edsoo.ru/BI4O5SQJEB
[TapannenbHOCTh OPSIMBIX U
iockocrTen"

23 [IepnieHUKyIAPHOCTD NPSMOKN https://m.edsoo.ru/RN45YBOS&R



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

U TUIOCKOCTH:
MEPIEeHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE

[IpsimMble napajienbHble U

24 MIEpIEHIUKYIISIPHBIE K https://m.edsoo.ru/32MXRZDDL
IUIOCKOCTH
[Ipsimble napaiienbHbie U

25 MIEpIEHUKYIISIPHBIE K https://m.edsoo.ru/JPUOTOI3N
IIOCKOCTH
[Ipu3Hak neprneHauKyIIpHOCTH

26 p . PHCHAMRY P https://m.edsoo.ru/DC41W6K 14
IpsIMOM U TNIOCKOCTHU
IIpu3Hak neprnesuKyIIpPHOCTH

27 p . PHCHMKY AP https://m.edsoo.ru/HD3D63S5P
MPSAMON U TUIOCKOCTH
Teopema o ol

28 peMa © TipAM HU https://m.edsoo.ru/YOIQSMOH1
MePHEHIUKYISIPHON MIIOCKOCTH
Teopema o mipssmoit

29 p p . https://m.edsoo.ru/8 IRSKUSR]J
NEePHEHANKYISIPHON TIIOCKOCTH
Teopema o mipsamoit

30 P P . https://m.edsoo.ru/HFKNPKZ7T
MePIEHIUKYIISTPHON TIIIOCKOCTH
[lepnieHquKyIsIp ¥ HAKIOHHBIE!

ACCTOSIHHC OT TOYKH JI0

31 p A https://m.eds00.ru/638GKWY7V
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MJIOCKOCTH
[lepnieHquKyIsip ¥ HAKJIOHHBIE!

ACCTOSIHUE OT TOYKH 0

32 PACCTOARHE OT TOTRI A https://m.edsoo.ru/AD6RCACRA
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH

33 [IepnieHAUKyIsAp ¥ HAKIIOHHBIE: https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

PaCCTOAHUEC OT TOYKHU 10
IIJIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

[lepnieHauKyIsp ¥ HAKIIOHHBIE!

PACCTOSAHUEC OT TOYKHU 0

34 https:/m.edso0.1ru/6P5BVV34R
MIJIOCKOCTH, PACCTOSTHUAE OT
NPAMON 10 MIIOCKOCTH
Yrael B IpOCTPaHCTBE: Yol
35 p 13 y https://m.edsoo.ru/PSFIXUA 11
MEXIy MPSMOM U TUIOCKOCTBIO
BYI'PAHHBINA YIOJI, TUHEHHBIH
36 Heyrp yrox, https://m.edsoo.ru/6R4A0EOMD
yIoJ ABYTPaHHOTO yIJjia
BYT'PAHHBIN YTOJI, TMHCHHBIN
37 Heyrp y https://m.edsoo.ru/MLOZZYZC7
yIoJl IBYTPaHHOTO yIJia
[leprieH UKy IAPHOCTD
IJIOCKOCTEN: IPHU3HAK
38 p https://m.edsoo.ru/YRQDSMINH
NEePHEHANKYISIPHOCTH ABYX
IJIOCKOCTEN
[lepnieHqUKyYASIPHOCTD
OCKOCTEH: 3HAK
39 i TEH: TpHSH https://m.edsoo.ru/DY2AF84T2
NEPHEHANKYISIPHOCTH ABYX
IUIOCKOCTEN
[lepnieHqUKyYASIPHOCTD
MJIOCKOCTEN: MPHU3HAK
40 p https://m.edso0.ru/TS8OAINH2
MEePHEHUKYISIPHOCTU JBYX
IUIOCKOCTEN
Teopema o Tpéx
41 p p https://m.edsoo0.ru/OWSLZIRVZ
NEPHEHANKYISIpax
42 Teopema o Tpéx https://m.edsoo.ru/OP44KES4N



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N

MEepIEHIUKYIIpax

43

Teopema o Tpéx
MEPIEHIUKYIIIpax

https://m.edsoo.ru/OWG81WDV3

44

KontponbHas padoTa mo TeMam
"IlepnieHAUKYIAPHOCTD
IpPSIMBIX U IJIOCKOCTEN" 1
"Vl MeXAY IPSAMBIMU U
miockocTsaMu"

https://m.edsoo.rt/VOXABPOPB

45

[ToHsTE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOI'PAHHHKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOIOTPaHHUKA

https://m.edsoo.w/LSFTEZ8QX

46

[Tpu3ma: n-yroipHas mpusma;
IpaHd ¥ OCHOBAHHUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAs! IPU3MBIL;
OOKOBas H IOIHAS
MOBEPXHOCTh MPU3MBI

https://m.edsoo.rw/ZAL6DKFQL

47

[Tapannenenunen,
IPSIMOYTOJIBHBII
napajiesienuIe]] 1 ero
CBOMCTBaA

https://m.edsoo.rw/ITCOB1WIO

48

[Tupamuga: n-yronpHas
NUpaMua, FPaHu U OCHOBAHUE
MUPaMUJIbL; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI;
IIpaBUJIbHASA U yCCUEHHAs
nupamua

https://m.edso0.ru/1TOFX00PA

49

HpaBI/IJ'IBHLIe MHOT'OI'PaHHHUKU:

https://m.edsoo. s w/LWNGFZTWE



https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

MOHSATHE TPABHIBHOTO
MHOT'OI'paHHHKA; TIPaBUIIbHAS
IpH3Ma M IPaBUIIbHAS
NHUpaMK/Ia; PaBUIIbHAS
TpeyroJbHas MUpaMuIa u
MIPaBUJIBHBIN TE€TpadaAp; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOTOT'PaHHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdP.

https://m.edsoo0.ru/06SHO2IDD

51

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEITEHO
TOYKH, MPSIMOM, TIIOCKOCTH.
DJIeMEHTBl CAMMETPHUH B
nupamMuaax,
napajienenumneaax,
MPaBUIIbHBIX MHOTOTPAaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Briuucnenue 3nmeMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JaroHalu, YIJIbl

https://m.edsoo.ru/EUP4AMN760

53

[Tnomans 60okoBOM
MOBEPXHOCTH U MOJTHON
MIOBEPXHOCTH MPSMOM IPU3MBI,
IUIOLIAb OCHOBAHMI, TeOpeMa
0 OOKOBOM TOBEPXHOCTHU
MIPSAMOY IIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

ITmomame OOKOBOI
MTOBEPXHOCTH U TIOBEPXHOCTH
NIPABHJILHOM MUPaMHUIBI,
TeopeMa O TUIoIaan OOKOBOMH

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

IIOBEPXHOCTH yCEUEHHOU
MIAPAMMIBI

KonrponbHas pabora o Teme

> "MHororpaHHuku" ! hitps://m.edsoo.n VHYNIQMQD
56 [TonsTre 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpaMuIbI 1 https://m.edso0.ru/B307P8WTC
58 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BbEM TUpaMuIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP637ZD4
62 O0BEM npu3MbI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM IPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KOHTE)OHLHM paora no Tewe 1 https://m.edso00.ru/23S50I80N

"OO6BEMBI MHOTOTPaHHUKOB"

[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMATHSAMHA 3Ha‘l,ﬂ/m' 1 https://m.eds0o0.ru/KXTOCIOJG

[Toctpoenue ceuenuii B

MHOTOTpaHHHKE

[ToBTOpeHME, 0600MIEHNE

CUCTeMaTH3alusl 3HAaHHH.

Beruncnenue paccTosHUM:
66 MEXY ABYMsI TOUKaMU, OT 1 https://m.edsoo.ru/HKP613JUC

TOYKH J0 IPSAMOH, OT TOUKH 10

TJIOCKOCTH, MEKIY

CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 Hrorosas koHTpoNbHAs paboTa 1 https://m.edsoo.ru/KB3EKOA9U
68 Hosropenne, oboburerne 1 https://m.edso0.ru/X7CIUSLOO

cUCTeMaTHU3alusg 3HaAaHUN.



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

Brruncnenue yrios: Mmexay
CKPEILMBAIOIIHUMUCS IPSIMBIMH,
MEXy NPSIMOM U IJIOCKOCTBIO,
JByTPaHHbIX YIJIOB, YIJIOB
MEXKIY ILUIOCKOCTSAMHU

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68




11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTPOHHBIE N (ppoBbIE
n/n Tema ypoxa Bcero Konrpoaisie | Hpakriieckite u3yuyeHusi | o0pa3oBaTesbHbIe pecypchl
padoThI padoTsbI

Cdepa u map: ueHtp,

1 PARIyc, AUaMETD; 1 https://m.edsoo.ru/TW8Z59CHJ
TUTOIIAb TOBEPXHOCTH
cdepbl
B3aumMHoe pacronoxxeHue

2 CepEI H II0CKOCTH; 1 https://m.edsoo.ru/YCMWC4M3I
KacaTelbHast IIIOCKOCTh K
cdepe; maowmaab chepsl
N3o6paxkenue chepsl,

3 11apa Ha IUIOCKOCTH. 1 https://m.edsoo.rt/QDCF8UGXE
Ceuenus mapa
Hunmaapudeckas
TIOBEPXHOCTH,
oOpasyrorue

4 LWIHAPUYECKON 1 https://m.edsoo.ru/8516BBEQ7
MOBEPXHOCTH, OCh
UMJIMHIPUYECKOMN
MTOBEPXHOCTH
HunuHap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,

5 o0pa3yromias 1 0ch; 1 https:/m.edsoo.ru/WOJR979V9

IUIOIIA]1b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

N306paxenune uunuHapa
Ha IIOCKOCTH. Pa3BépTKa
uuinunapa. CeyeHus
WIHHIPA (TUIOCKOCTHIO,
napajuieIbHON WiIn
NEPIEHIUKYIISIPHONU OCH
HUAJIMHIPA)

https://m.eds00.ru/OYMSPW10Z

KoHnyeckas moBepXHOCTS,
o0pa3yrolie KOHUYECKOn
IIOBEPXHOCTH, OCb U
BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOoBaHue u
BEpILIKMHA, 00pa3yromas u
0Cb; IJI0IIab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

https://m.eds00.rui/Q4EUBB6GT

Y ceu€HHbI KOHYC:
o0pa3yromire 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTH

https://m.edso0.ru/80VNITU20

10

N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka
koHyca. CeueHus KOHyca
(TUTOCKOCTBHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

https://m.eds00.ru/OPVICKUYU

11

KoMmOunanus ten

https://m.edso0.ruw/4VHGTY X8F



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F

BpallEeHus U
MHOTI'OTPDaHHUKOB

MHororpasHuk,
OTIMCaHHBIN OKOJIO C(eEpHI;

12 ctepa, BiucaHHas B https://m.edsoo.rt/RMYY ISTLP
MHOTOTPaHHUK WUJTU B TEJO
BpalieHus
[TonsTHe 00 00BEME.

13 OCHOBHBIE CBOMCTBA https://m.edsoo.ru/4ACENHGLOZ
00BEMOB TET

14 O0béM UIMHIpa, KOHyCa https://m.edsoo.ru/W8TGNS57Z99

15 O0BEM mapa 1 nuowmay https://m.edso0.ru/G7TAYCMITT
chepsl
[Toxo6ukIC Tena B
MPOCTPAHCTBE.

16 Coornomerms My https://m.edsoo.ru/4N04FYUUX
TUTOIIAAIMHA
MMOBEPXHOCTEH, 00bEMaMH
MOAOOHBIX T
KonTponbHas padora no

17 temam "Tena Bpaienus" u https://m.edsoo.ru/KCOMHISWW
"O6bembI TET"

18 Bexrop ma miockocth it B https://m.edsoo.ru/AQ405SB7C
MPOCTPAHCTBE
ClI0)KeHHE ¥ BEIYUTAHHE

19 https://m.edsoo.ru/PMNHTUK7G
BEKTOPOB

20 YMHOMKCHHE BEKTOPa Ha https://m.edsoo.ru/4H7PL.GBI1

YHUCJIIO



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1

21

Pasznoxxenne BekTopa 1o
TpEM HEKOMILTAaHAPHBIM
BekTopaM. [IpaBuio
napajuienenuneaa

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amau,
CBSA3aHHBIX C
MIPUMEHEHUEM MPABUIT
JICUCTBUI C BEKTOPaMHU

https://m.edsoo.ru/73F23EPUS

23

KoopanHaTHO-BEKTOpHBII
METOJ1 IPH PEIICHUN
reOMEeTPUUYECKUX 3a7a4

https://m.edsoo.ru/BBI13977U

24

[IpsimoyronpHas cucrema
KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3ama4uu B
KOOpAUHATaxX

https://m.edsoo.ru/X9TSDNSQ3

25

Yros Mexay BEKTOpPaMH.
CkansipHO€ IpOU3BeEIeHNE
BEKTOPOB

https://m.edsoo.rt/RPAQMBCDO

26

Brruucnenue YIJIOB MCKAY
NOpsAMBIMHA U TNIOCKOCTAMHA

https://m.edsoo.rt/EGRV3NF84

27

KontponbHas padota mo
teme "BekTopsl u
KOOpPAMHATHI B
npocrpaHcTae”

https://m.edsoo.ru/NSKEL EBHL

28

[ToBTOpeHuE, 0600MIIEHNE
U CUCTEMAaTH3aLMsI 3HAHUH.
OcHOBHBIE QUTYPHI,

https://m.edsoo.ru/16ASE1ITYU



https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU

(hakTbI, TEOPEMBI Kypca
IUTAHUMETPUHU

29

[ToBTopenue, 0600IIEHNE

U CUCTEMAaTHU3alUs 3HAHUN.

OcHoBHBIE HUTYPHI,
(hakTbI, TEOpPEMBI Kypca
IUTAHUMETPUHU

https://m.edsoo.ru/ VEMVY73YE

30

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3alus 3HAHUN.

3aauy MJIaHUMETPUU U
METOIBI X PEIICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTopenue, 06o0IIeHNE

U CUCTEMaTHU3allus 3HAHUI.

3aauy JIaHUMETPUU U
METOIbI X PEIICHUS

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpenue, 06o0IICHNE

M CHCTeMaTH3allks 3HaHUIA.

OcHoBHBIE HUTYPHI,
(baxThI, TEOpPEMBI Kypca
CTepeoOMeTpuH

https://m.edsoo.rt/ZY6BYLY7W

33

HToroBast KOHTpOJIbHAS
pabota

https://m.eds00.1u/VPECXOC4C

34

[ToBTOpEeHME, 0600IIEHNE
Y CUCTEMaTH3alis 3HAHUN

https://m.eds00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

10 KIIACC
Kon o
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero oo01ero 00pasoBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUKA, PAMasi, INIOCKOCTh
75 [TpuMeHsSITh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PELICHUH
‘ reOMEeTPUYECKUX 3a/1a4
73 OrnepupoBaTh MOHATUSMHU: MNAPAJIICIBHOCTh W TEPICHAUKYJISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 KnaccuduimpoBaTs B3aMMHOE PaCIOIOKEeHHUE MPSAMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh NOHATUAMU: IBYTPAHHBIN YroJl, TPaHU IBYTPAHHOIO yTJa,
7.5 pedpo IBYrpaHHOTO YyIJia, JWHEWHBIA YTrOJd JBYTPAHHOTO YIJIa,
rpajlycHasi Mepa JABYTPaHHOTO yIJja
OrnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIbII U HEBBITYKJIbII
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOT'PaHHHKA, MPaBUIIBHBIN
MHOT'OTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MMpamuaa, Mpu3Ma,
‘ MPSIMOYTOJIBHBIN Tapajuiesenumnes, Kyo)
KnaccupumupoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHUS IS
. kinaccupukauuu  (BBIMYKJIbIE U HEBBITYKJIblE  MHOTOTPaHHUKH,
. MpaBUJIbHbIE MHOTOTPAHHUKH, TMPAMbIE M HAKIOHHBIE MPHU3MBI,
napasuieNenue/ibl)
79 OnepupoBaTb  HOHSTHUSIMHU: CeKyllas  IUIOCKOCTb,  CEUEHHUe
' MHOTOIPAaHHUKOB
710 OOBSICHITh MPUHIUIBI TOCTPOSHUS CEYCHUH MHOTOTPAHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

CTpOI/ITL CCUYCHUA MHOTOTpaHHHMKOB METOJAOM CJICAOB, BBINIOJIHATH




(BBIHOCHBIE) MJIOCKHE 4YEpPTEXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarsn 3ala4U Ha HaXOXJACHUC 'COMCTPUICCKUX BECJIINYHH 110 06pa3uaM
HJIN aJirOpUTMaM, NPUMCHAA U3BCCTHLIC AHAJIMTHYCCKUC MCTOABI IPHU
pPCUICHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3alda4 Ha BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUYKaMM, OT TOUYKHU OO HpHMOﬁ, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCHIUBAOIUMUCS ITPAMBIMUA

7.13

Pemiate 3a1aun Ha HaX0XK/JI€HHE T€OMETPUUYECKUX BEJTMUUH M0 00pa3Lam
WM AJITOPUTMAaM, IIPUMEHS W3BECTHBIC AHAIIMTUYECKHE METOIbI IIPU
pELICHUHU CTAaHAAPTHBIX MaTeMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE YIIOB
MEXIY CKPELIMBAIOIMMUCS NPAMBIMH, MEXAY IPSIMON U IUIOCKOCTHIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Beruucnsate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamMuga) C OpUMEHEHHEeM  (HOpMYJ,  BBIYUCISTH
COOTHONIEHUS MEXKTy TJIOMIAIMU IIOBEPXHOCTEH, 00bEMaMU MOTOOHBIX

MHOT'OTpaHHUKOB

7.15

OHCpI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, LHECHTP, OCh U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYpPbI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MHPOPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpPEeJCTaBICHHYIO Ha

YepTekax U pUCyHKax

7.17

[TpumeHsTh reoMeTpudecKkre (HaKThl A1 PELIICHUST CTEPEOMETPUIECKUX
3a/1a4, MPEANOIararoliuX HECKOJIbKO IIaroB pPELICHUs, €CIU YCIOBHS

MIPUMCHCHUS 3aJIaHbI B SBHOU (hopMe

7.18

IIpuMeHATH mpocTENIIMEe NIPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBbl IIPH PEUICHUH CTEPEOMETPUUYECKUX

3aga4

7.19

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLIE U

KN3HU, PACIIO3HABATE MMPOABJICHUC 3aKOHOB 'COMETPHUHN B UCKYCCTBEC

7.20

IIpuMeHATh TMONy4YEHHbIE 3HAaHWA Ha IMPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallud W INPUMEHATh HU3YYEHHBIE IOHATHUS B IIPOLECCE
MOKMCKAa pEeIIEHUsI MaTeMaTH4ecKH Cc(HOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBATh peabHbIE CUTYALMH Ha A3BIKE T€OMETPUU, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIEIH C HUCIIOIB30BAHUEM N€OMETPUUECKUX MOHATUH U

TCOPCM, allrapara ajr e6pBI, peuiaTh NPaKTUICCKUEC 3a/1a4r, CBA3aHHBIC




C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYHNH

11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTarta
6 I'eomerpus
OnepupoBatb MOHATUSMU: HWIMHPUYECKas MMOBEPXHOCTb,
6.1 o0Opa3yromue MUIUHAPUICCKONW MOBEPXHOCTH, MUIUHAP, KOHHUYECKAsS
' MOBEPXHOCTh, 00pa3yrole KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJl BPALICHUS
6.4 KnaccuduiupoBaTs B3aUMHOE pacnoioskeHue chephl U MI0CKOCTH
OnepupoBarh MOHATHUSAMM: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA,
6.5 BBICOTA CErMEHTA, IAPOBOil CJIOM, OCHOBAaHKE IIaPOBOTO CJIOSA, BHICOTA
IapOBOIO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAM TOBEPXHOCTEH TeNm BpallleHus,
' TCOMETPHUYSCKUX TEJl C MPUMEHEHHEM (POopMyIT
OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy H
6.7 OMMCAaHHBIM OKOJO cdepbl, cepa, BNUCAHHAS B MHOTOTPAHHHUK WM
TEJIO BpalleHUs
63 BbluucasTe COOTHONIEHHS MEXAy IUIOMAASMU TOBEPXHOCTEH U
’ 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble GUIypbl OT PyKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BoInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUIyp: BHUJl CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHMsS TeJ
BpaIICHUS
W3Bnekatb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATE MHPOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax
6.12 [IpumMeHsaTh reomeTpuueckue PaKThl 11 peHICHUS CTEPEOMETPUIECKUX




3aaa4, npearnojararommux HECKOJIBKO IaroB pCIiCcHUs, €CIU YCIIOBUSA

MIPUMEHEHHUS 3a/IaHbl B SBHOU (hopMe

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrinmonssTh l[CfICTBI/I?I CJIOKCHUA BCKTOPOB, BbBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha YUCIIO, OG’BHCHHTB, KakKMMH CBOMCTBAMH OHH

00J1agaroT

6.15

HpI/IMeHHTB I[MpaBUJIO IapaJuICIICIIUIICAa IIPpKU CII0KCHUHN BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MO/YJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrojl MEXIy BEKTOpaMH, CKaJISIPHOE TIPOU3BEJACHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPbI

6.17

Haxoauts cyMMy BEKTOPOB M NMPOU3BEJEHUE BEKTOpA Ha YUCIO, YIoJl
MEXJy BEKTOpaMH, CKaJSIPHOE MPOU3BEICHME, PACKIAAbIBATh BEKTOP

10 ABYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IJIOCKOCTb YPABHCHUEM B HeKapTOBOﬁ CUCTECMC KOOpAUHAT

6.19

PemraTe HpOCTefIIHI/IC TCOMCTPUUCCKHUEC 3a/laiu Ha IIPUMCHCHHC

BCKTOPHO-KOOPAWHATHOTI'O ME€TOJa

6.20

PemraTe 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHONIICHUM U
HaXO0XIACHUEC I'COMCTPUICCKHUX BEJIUMYNH 10 o6pa3uaM HJIK aJITOpUTMaM,
MMPpUMCHAA HN3BCCTHBIC MCTOJBbI npu pelICHUHU CTaHAApPTHBIX

MaTeMaTUYCCKUX 3aJ1a4

6.21

[IpuMeHATH TPOCTEHIINE IPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX

3aJa4

6.22

HpI/IBOZ[I/ITB MNPpUMEPbI MAaTCMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOJIC

1 )KW3HHU, paCllO3HABATh MMPOABJIICHHE 3aKOHOB I'COMCTPUU B HCKYCCTBE

6.23

[IpuMmeHsTh TOMy4YEeHHBIE 3HAHMS Ha TNPAKTHKE: aHAIU3HPOBATh
peanbHble CUTyallMd U NPUMEHSTh U3yUYEHHbIE MOHATHUS B Mpolecce
MOKWCKA pEeUIeHUs] MaTeMaTH4ecKH CQOpPMYJIUPOBAHHON MpoOIeMBbl,
MOJIEJIMPOBAThH PeAIbHbIE CUTYaIlUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIEH C UCIOJb30BAHUEM I€OMETPUUECKHUX MOHATHI U
TeopeM, anmapara aiareOpsl, perarh NPakKTUIECKUe 3a/1a4n, CBsI3aHHbIC

C HAXO0XACHUEM I'€COMCTPHUICCKUX BCJIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

7.1

OCHOBHBIE MTOHSATHS CTCPCOMETPHUU. Tqua, npsamasi, IIOCKOCTh, IMPOCTPAHCTBO.
Ilonstne 00 AKCMOMAaTHYCCKOM IMOCTPOCHUHU CTCPCOMCTPHU: AKCHOMBbI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

B3anmHOe pacnonokeHne TOpsMBIX B MPOCTPAHCTBE:  IEPECEKAIOIINECH,
MapajuyiedbHbIE W CKpeIIMBaroluecs npsMble. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTENl B MPOCTPAHCTBE: NapajyieibHbIE TMpsAMbIE B MPOCTPAHCTBE,
MApAIIENBHOCTh TPEX MPSAMBIX, MAPAUICIbHOCTh NPSAMON U IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YTOJ MEXIy MNpPSIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTD IJTIOCKOCTEM: rapasuieibHble IJIOCKOCTH, CBOMCTBA
napajulenbHbIX miIockocted. [Ipocreiimme mMpocTpaHCTBEHHbIE (UTYpHI Ha

TUIOCKOCTH: TE€TPadIp, KyO, mapauieenurel, TOCTPOSHHE CEeYCHU

7.3

[lepneHIUKyYISIPHOCTh HPSIMOW M IUIOCKOCTH: MEPHEHAUKYJISPHBIE IpsIMbIE B
MIPOCTPAHCTBE, MNpsSMbIE MApPAJUICIIbHBIE W MEPIEHIUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK MEPIEHIUKYISPHOCTH MpPSIMOM UM IUIOCKOCTH, TEOpeMa O TNpSAMOM
MEePIEHANKYISIPHON TIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroJl MEXAY MPAMON U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YIOJI, JIMHEWHBIA yrojl JBYIPAaHHOIO  yrJja.
[leprieHAUKYISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TNIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprnenauKyIsipHOCTh
IJIOCKOCTEH: MPU3HAK MEPHNEHIUKYJSIPHOCTH NIBYX IJIOCKOCTe. TeopeMa o Tpéx

NEepIEHIUKYIIIpax

7.4

[loHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHHUKH, Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosbHas
puU3Ma, TpaHU U OCHOBAHMS NMPHU3MBI, IpsMas U HAKJIOHHAS NPU3MBbI, OOKOBas U
MTOJTHAS ITOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MIPSAMOYTOJIBHBIN
napajuienenumnes U ero csorcrsa. Ilupamupa: n-yronbHas nupamMuaa, 'paHd U
OCHOBaHHUE MUpaMuibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUbl, IPABUIbHAS U

yceqéHHaﬂ nupamMujaa. ONeMEHThI nNpusMbl U  [HAPAMUIBI. HpaBI/IHLHHe




MHOT'OTPaHHUKH: IMOHATHE NPABWIBHOTO MHOIOTPAaHHUKA, IIpaBUJIbHAS IPHU3Ma U
IpaBUJIbHAsA IHpaMUJa, [PAaBWIbHAS TPEyrojbHas NUpamMuza U IPaBUIBHBIN
TeTpasap, KyO. IlpencraBieHne o MpaBUWIIBHBIX MHOTOTPaHHHUKAX: OKTadp,

AOJACKa’Ap U UKOCAdAPYyTruc CeueHus IMPU3MBbI U TUPAMHUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHMMCTPUA OTHOCHUTCIbHO TOYKH, HpHMOﬁ,
TIJIOCKOCTH. DIEeMEHTEI CUMMCTPUU B nmupamMuaax, napajmjiciacnuicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHHUKAX

7.6

Borunicnenue 3reMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAIh
OCHOBaHHH, TeopeMa 0 OOKOBOM TOBEPXHOCTH MPSIMOM Mpu3Mbl. [Ltomans 60koBoM
MIOBEPXHOCTH M TIOBEPXHOCTH IPABWJIBHOM MUpaMHIbl, TEOpeEMa O IUIOIIATU

yceuénHoit nupamubl. [lonstie 06 06béMe. OOBEM MHUpPaMUIBI, TPUMBI

7.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY  TUIOMIAISIMHU

MOBEPXHOCTEH, 00BEMAMHU MOTOOHBIX TET

11 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6

I'eomerpus

6.1

Hunuuapudeckass MOBEPXHOCTh, OOpa3yroNIMEe HUIWHIPUUYECKON MOBEPXHOCTH,
OCb LMIUHApPUYECKOW moBepXHOCTH. LlunmuHap: ocHoBaHus U  OOKOBas

MMOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konundeckass MOBEpXHOCTh, 0Opa3yrolHe KOHHYECKOH TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON oBepXHOCTH. KOHyC: OCHOBaHMe U BepIInHa, 00pasyromas
U OCh, IUIONMIaJb OOKOBOWM M TIOJHOW TIOBEPXHOCTU. YCEUYEHHBIA KOHYC:

oOpa3yrolue 1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

PACIIOJIOKCHUC 0(1)6pr " IIJIOCKOCTH, KacaTCJibHasA IJIOCKOCTb K cq)epe, miomanab

cdepsl

6.4

I/I306pa)KCHI/I€‘ TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUJINHApPA U KOHYCa

6.5

KomOuHnamuu Ten BpallleHuss ¥ MHOTOI'PAaHHHKOB. MHOTOTpaHHUK, ONMUCAHHBIN

OKOJIO C(l)epbl, C(1)epa, BIIMCaHHAA B MHOI'OTpaHHUK, WJIK TCJIO BPAllICHHA

6.6

[Tonstre 060 o6béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
pSIMOYTOJIBHOTO Tapauiesenuneaa u ciefAcTBus u3 He€. OO0bEM IUIMHIPA,

koHyca. O0bEM mapa u wiomaab chepsl




[TomoOubie Tema B mpoctpancTBe. COOTHOMICHUS MEXKAY — IUIOMIAISIMHU

6.7 MOBEPXHOCTEH, 00BEMAMHU MTOTO0HBIX TET
6.8 Ceuenus nminuHApa (MapauieIbHO M MEPHEHANKYJSIPHO OCH), CEUEHHUs KOHyca
' (mapasnienbHOe OCHOBAHUIO U MPOXOSAIIEE Yepe3 BEPILINHY ), CEUEHUs 11apa
Bekrop Ha mimockoctd u B mpocTpaHcTBe. ClIOkKEHUE W BBIYMTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha yucio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX C
IIPUMEHEHNEM NTPABUJI ACHCTBUI C BEKTOpaMU
[IpssMoyronbpHas cucTemMa KOOpPAMHAT B TIpocTpaHcTBe. KoopauHaTel BEKTOpa.
6.10 [Ipocreiimume 3amauM B KoOpAMHATaX. YToil MeXIy Bekropamu. CkaisipHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJI0B MCKAY NPAMBIMU U IJIOCKOCTSIMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ METO IpHU PCIICHUU I'COMCTPUUCCKUX 3a1a1




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl CPeIHEro
o0u1ero oopa3oBaHus

Brnamenue meromaMu OKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeH#e (HOpMyIHpOBaTH M ONEPUPOBATH MOHATHUSIMH: OTPEICIICHUE,
aKCMoMa, TeopeMa, CIICJICTBUE, CBOWCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
paBHOCHIBHBIE  (DOPMYITHPOBKU; NPUMEHATh  WX;  YMEHHUE
dbopMyaHpoBaTh 00paTHOE W TPOTHUBOIOJIOKHOE YTBEPXKICHHUE,
MPUBOJIUTL TMPUMEPHl W KOHTPIPHUMEPBI, HCIIOJIH30BATh METO/T
MaTeMaTUYeCKON MHIYKIIMU; TPOBOIUTH JI0KA3aTeIIbHBIC PACCyKICHHUS
Mpy  PEIICHUW 3a/ad, OICHUBATh JIOTUYECKYIO0 MPaBUIHHOCTh
paccyXIeHHI; yYMEHHE OIEepPHpPOBATh TOHATHSIMH: MHOXECTBO,
MMOJIMHO>KECTBO, OTEpAIUU HAaJ MHOXKECTBAMH; YMEHHE HCIOIh30BATh
TEOPETUKO-MHOXKECTBCHHBIM  ammapaT JUlsl ONHCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM W MPU PEUICHUH 33]1a4, B TOM YHCJIE U3 JPYTHX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBA3HBIN
rpad, nmepeBo, MK, Trpad HaA IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OIUCHIBATH TPadbl pa3TMYHBIMU CIIOCOOAMM; UCTIOIH30BAThH TPadbl PH

pelieHuu 3a1a4y

YMeHnue onepupoBaTh NOHATUAMU: HATypajabHOE YMCIIO, LIEJIOE YUCIIO,
CTEIEHb C LIEJIBIM [I0Ka3aTeNleM, KOPEHb HaTyPaJIbHOU CTENEHH, CTENIEHb
C pauuOHAJIbHBIM IIOKAa3aTEJIEM, CTENEHb C JEHCTBUTEIIbHBIM
nokaszareneM, JorapuMm 4yuciaa, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJIBHOIO YMCIIA, OCTATOK 0 MOJIYJIIO, PALMOHAIBHOE YHUCIIO,
UppalMOHANILHOE  YHUCJIO, MHOXECTBa  HATypaJbHBIX,  ILIEJBIX,
palMoOHAIbHBIX, JEHCTBUTENIBHBIX 4YHCEN; YMEHHME HCII0JIb30BaTh
MPU3HAKK JEMMOCTH, HAUMEHBIINN OOLIUIl 1eUTeNh U HauMEHbIee
of1iee KpaTHOe, aropuT™ EBKIIMAa npu pemeHny 3a1a4; 3HaKOMCTBO
C pa3jIMYHbIMM TO3UIMOHHBIMH CHUCTEMAMM CUHCICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUEHUI U NpeoOpa3oBaHUs BBIPAKEHUN CO
CTENEHsIMH U JiorapudmMamu, npeodpazoBaHus APOOHO-paIIIOHATBHBIX

BBIpa)KeHI/II\/'I; YMCHHUC OIICPUPOBATH IMOHATHAMU: MOCJICAOBATCIILHOCTD,




apudmernyeckas  Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHeuyHO YyObIBaloIlasi TreoMeTpudecKass IpOrpeccus; yMeHHe
3a/aBaTh  IOCJIEOBATEIbHOCTH, B TOM UHUCJIE€ C IOMOIIbIO
PEKYppeHTHbIX  (OpMyJ;  YMEHHE  ONEpPUpPOBATh  IOHATHIMMU:
KOMIUIEKCHOE YHCIIO, COIpPSDKEHHbIE KOMIUIEKCHBIE YMCia, MOAYJb U
apryMeHT KOMIIJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YUCEN
(reomeTpuveckas, TPUTOHOMETPHYECKAss U anreOpandeckas); YMETb
MIPOU3BOIUTH apU(PMETHUYECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJIUTh  NPUMEPHl  HMCMOJIb30BAHUS  KOMIUIEKCHBIX  YHCEJ;
ONEpUpPOBATh TMOHATUSAMU: MaTpuua 2xX2 u 3%3, ONpenesnuTeNb

MaTpHUIIbl, FEOMETPUUECKHUI CMBICIT ONpPEAETUTENS

YMeHue onepupoBaTh NOHATHUSIMU: pallMOHAIbHBIEC, UPPAIIMOHAIIBHEIE,
MOKa3aTeNbHbIE, CTEIIEHHBIE, JJorapu(MUYECKUE, TPUTOHOMETPUIECKHE
yYpaBHEHUsI M HEPaBEHCTBA, HUX CHUCTEMbI; YMEHHE OIEepUpOBaTh
MOHATHUSIMH: TOXJIECTBO, TOXK/IECTBEHHOE MPeo0pa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW W HEPABEHCTB, PABHOCUIBLHOCTh
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUs, HEpPaBEHCTBA M CHCTEMBI C MapaMeTpoM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI /ISl pEIICHUSI MAaTEMaTHYECKUX

3a/lav U 3a7ia4 U3 pa3JINIHbIX obnacrei HAaYKU U peaHBHOﬁ KHU3HHU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, YETHOCTH (YHKLUH,
NEPUOIMYHOCTD (DYHKIMH, OTPAHUYEHHOCTh (D)YHKIIMH, MOHOTOHHOCTb
dbyHKIHH, SKCTpeMyM GYHKIIUH, HAUOOJIbIIIEe M HAUMEHbIIIEE 3HAUCHUS
(GYHKIMHM Ha TPOMEXYTKE, HeNpepblBHAs (YHKLIUSA, ACUMOTOTHI
rpaduka GyHKOMH, TIepBas W BTOpas NPOU3BOAHAS (PYHKIUH,
reOMETPUUECKUH 1 (PU3MUECKUI CMBICT POU3BOIHOM, TepBOOOpa3Has,
onpeAeNEéHHbId HMHTETpall; YMEHHE HaxXOJUTh AaCUMITOTHI Tpaduka
(GYHKIMU; yMEHUE BBIYMCIATH MPOU3BOJAHBIE CYMMBI, MIPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (YHKIIMI, HAXOIUTh YpaBHEHUE KacaTeIbHON
K TpaduKy QyHKIMU; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCHOJIb30BaTh IMPOU3BOJIHYIO JUISI UCCIIEJOBAHMS
(GyHKIMHA, HAXOUTh HAHOOJBIINME U HAUMEHbIINE 3HAUCHUs (PYHKLINH;
CTpOUTh TIpadUKM MHOTOYJIEHOB C HCIIOJIb30BAHMEM armmapara
MaTeMaTHYECKOT0 aHaJIM3a; IPUMEHSTh IPOU3BOAHYIO JJISl HAXOXKICHHUS

HaWjaIydmero peui€HusA B IMPUKIAJHBIX, B TOM YHUCIC COLHUAIBHO-




OKOHOMHUYCCKHUX U (1)I/ISI/I'~I€CKI/IX 3aJadax; HaXoauTh IJ1oaan u 00BEMBI
(I)I/Il"y C MMOMOLIBKO UHTCTpaJIa; MPUBOAUTE NPHUMEPBI MATEMATUYCCKOTI'O

MOJIETUPOBAHUS C MOMOILBIO U depeHIINATbHBIX YpaBHEHU N

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (yHKOHH, oOpaTHas
GbyHKIWS, KOMITO3UIMs (QYHKUUH, TUHEHHAs (QYHKUIUS, KBaIpaTHYHAs
byHKUMSA,  panMoHaNIbHAas ~ (QYHKUUS,  CTENEHHas  (YHKIWS,
TPUTOHOMETpUYeckne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenbHas W Jorapupmuueckas (QyHKIUH; yMEHHE
CTPOUTH I'paMKH M3YYEHHBIX (YHKIHI, BBIIOIHATH MPEOOpa3oBaHUsS
rpaduKoB (GYHKIUH, UCTIOIB30BaTh TPAPUKH ISl U3yUSHHS TPOLIECCOB
Y 3aBUCHMOCTEH, IPH PEIICHNUH 3a7a4 U3 JPYTHX y4eOHBIX IPEIMETOB
W 33724 U3 pealbHOW JKHU3HHU; BBIpaKaTh (OpPMYyJIaMU 3aBUCHMOCTH
ME/1y BeTMYMHAMM; UCIIOIB30BaTh CBOMCTBA U rpaduKku GyHKIMH JUIs
peleHus ypaBHEeHUH, HEPAaBEHCTB U 33124 C TTapaMeTpaMu; H300paxarb
Ha KOOpAWHATHOW IUIOCKOCTH MHOXKECTBAa pEUICHUI YypaBHEHHUH,

HCEPaBCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBBIE 3aJjaul pa3HbIX TUIOB (B TOM YHUCJE Ha
MPOLIEHTHI, AOJIN U YaCTH, Ha ABM>KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 331241 U3 00JIACTH yIPaBICHUS THYHBIMHA ¥ CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI 10 YCJIOBUIO 3a/1aud, UCCIIEIOBATh MOJYYEHHOE PEIICHUE U
OLICHHMBATh MPAaBAONOIOOHOCTh PE3YJbTATOB; YMEHUE MOJEIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE MATEeMaTHUKU; COCTABISATh BBIPAXKEHUS,
YpaBHEHMs, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3aJayH,
HCCIEA0BaTh IOCTPOCHHBIE MOJENHM C HCIOJb30BAHMEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yabTaT

YMeHue omnepupoBaTh TOHITHSAMHU: CpefaHee apu(pMETHYECKOE,
MeaMaHa, HauboJiblee U HauMEHbIlee 3HAUCHHs, pa3Max, TUCTIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Ha0Opa; yMEHHE W3BIIEKATH,
MHTEPHPETHPOBaTh MH(OpMAINIO, NPEACTAaBICHHYI0 B Ta0iuIax, Ha
auarpammax, rpadukax, OTpa)xxaronlyro CBONCTBA pealbHbIX MIPOLIECCOB
U SBJICHUH; NPEACTaBIATh WHGPOPMAIMIO C MOMOINBIO TabIUI U
auarpamMm; HUCCICAOBATb CTATUCTUYCCKHUE JaHHBIC, B TOM YHCIC C
IpPUMEHEHHEM TIpauyecKuX METOJOB U D3JEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIE HAOIIOAEHUS C IOMOILBIO

AuarpaMm pacCCruBaHusd U JIMHEMHOM perpeccumn




YMeHne onepupoBaTh MOHATHAMU: CIyYallHbBIA ONBIT W CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIIy4alfHOrO COOBITHS; YMEHHE BBIUUCISATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTh
(bopMyJIBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyIly MOTHON
BeposiTHOCTH, (opmyny bepHymin, komOuHatopHbie (akThl U
(GopMyJBl; OLICHHBAaTh BEPOSATHOCTH pEANbHBIX COOBITUH; yMEHHE
ONEpUpPOBATh IOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpPEICIICHHUE
BEPOATHOCTEN, MaTEMaTHIECKOE OKUIAHNE, JUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKUUU paCHpElesIeHus |
IUVIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTeJbHOTO M  HOPMAJbHOTO
pacupenesieHnid; yYMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneNeHnii Ulsl peleHus 3a/1a4; 3HaKOMCTBO C MOHATHSMU: 3aKOH
OOJNIBIINX YHWCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, yMEHHE
INPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHUE OIEpPUpPOBATh
MOHATUSMM: COUYETaHHE, IEPECTAaHOBKA, YHUCIO COYETAHUH, YHUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEHHE PUMEHATh KOMOMHATOPHBIC
(bakThl U pacCyKIeHUs Ul pelleHUs 3a/ay; OLEHUBATh BEPOSTHOCTHU
peabHbIX  COOBITUH; COCTaBISATh BEPOSITHOCTHYIO MOJEIb U

HHTCPIIPCTHPOBATDH l'IOJ'Iy‘IeHHHﬁ pe3yjibTat

YMeHue omnepupoBaTh TOHATHUSMHU: TOYKA, IMpsiMasi, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKUHA Yrod,
JIBYTPAHHBINA yToJl, TPEXTPAHHBIA Yroj, CKPEIIUBAIOIIUECS MpsMBbIE,
NapajieIbHOCTh U NEPIEHIUKYISIPHOCTD IPAMBIX U IUIOCKOCTEH, Yro
MEXIy MPSMBIMH, YTOJI MEXIY MPSAMOM U TUIOCKOCTBIO, YTOIT MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10 TNIOCKOCTH, PACCTOSIHUE MEXKAY
MPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, YMEHHE HCIOJIb30BaTh
IpU PELICHUH 3a7ad M3y4deHHbIEe (PAKTBI M TEOpPEMbl IUIAHHUMETPUU;
yYMEHHE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOLIET0 MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIU C IOMOUIbI0 I'€OMETPUYECKUX MOHATUH U

BCJIIMYMH, PCIIaTh CBA3aHHBIC C HUMU MPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMU: TUIOMIAAb (GUTYPBI, 00bEM (HUTYDHI,
MHOTI'Or'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYHCHUC MHOI'OI'PaHHUKA,
KyO, mapajiesienurnes, npu3Ma, nupamuaa, (Gurypa u moBEepXHOCTH
BpallleHHsl, LWINHAP, KOHYC, map, cdepa, miomanb chepsl, mIomaib

MOBEPXHOCTH NMHUPAMUbI, IPU3MbI, KOHYycCa, IMIMHApPA, 00bEM KyOa,




MPSAMOYTOJIBHOTO MapaJuleNICIAIe1a, TUPaMUIbl, TPU3MBI, LWIHHIPA,
KOHYyca, 11apa, pa3BEépPTKa MOBEPXHOCTH, CEUEHUS KOHyCa U LIWIUHAPA,
MapajuleJIbHblE OCHM WM OCHOBAHWIO, CEYECHHE I1apa, IUIOCKOCTD,
Kacarouascs chepbl, UUIMHIPA, KOHyCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTH
BpAlllCHUsl, UX CEUEHUS, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE NPUMEHATh CBOWCTBA T'€OMETPUYECKHUX (uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENENeHUs] H3ydaeMbIX ¢Uryp,
BBIIBUTAaTh THUIOTE3bl O CBOMCTBaX M MpPHU3HAKaX TIEOMETPHUUECKHX
¢uryp, 0OOCHOBBIBaTb HWJIM ONPOBEPraTh MX; yMEHHE IPOBOAUTH
kiaccupukanroo (GUryp Mo pa3IMyHbIM NpHU3HAKaM, BBIIOJIHAThH

HCO6XO,I[I/IMLIC JAOIMOJIHUTCIIBHBIC TTIOCTPOCHUA

11

YMeHHe OnepupoBaTh MMOHATUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napauIeNbHBIA TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00MSA, TOJOO0HBIE (GUTYPBI, yYMEHHUE
pacrto3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHHUS
MPU PEUICHUH 3aJ]a4; HAXOJIUTh T€OMETPHUYECKHE BEIMYUHBI (IJIMHA,
yroj, IUIOm@Aab, 00BEM) MpPH pEIICHUH 3a1a4 W3 JAPYTHX y4eOHBIX
MIPEIMETOB U M3 PEANTbHOM KU3HU; YMEHUE BBIUYUCIIATH TEOMETPUICCKUE
BEJIMYUHBI (JUTMHA, YTOJ, IUIOIMIabh, O0BEM, IJIONIAh TTOBEPXHOCTH),
WCTIOJNIB3Ysl M3Y4YeHHBIE (DOPMYIBI U METOABI, B TOM YHCJE: IUIONIAlb
TIOBEPXHOCTH TIUPAMUIBI, TIPU3MBbI, KOHYCa, [IWIHHAPA, TUIONIAh CHEPHL;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalUIeTIeIUIIea, TUPAMUJIbI, TPH3MBI,
WIMHIPA, KOHYyca, Iapa; YMEHHE HAXOMUTh OTHOILICHHE OO0BEMOB

NnoJ00HBIX (puryp
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YMeHue omnepupoBaTh  MOHSATUSMHU: TPSIMOYTOJIbHAs  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpPA HA YHUCIIO, Pa3lIOKEHHUE BEKTOpa IO
0a3ucy, CKaJIpHOE NPOU3BEIEHUE, BEKTOPHOE IPOU3BEACHUE, YIOJ
MEXIy  BEKTOpaMH; yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOpJIMHATHBIA METOJ Ui PELIeHUs TeOMETPUYECKUX 3ajad U 3aJay

JpYTruX y4eOHBIX MPEAMETOB

13

YMmenue BLIGI/IpaTL HO,Z[XOI[HH.IHIZ METOH JIsI PCHICHUA 3aldaviu,
IIOHUMAaHHUEC 3HAYMMOCTU MATCMATUKW B M3YUCHUH IIPUPOJHBIX U

O6U.ICCTBCHHBIX nmponeccoB M HBHeHHfI; YMCHHUEC pPaCllO3HABATH




MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOIUTH
IIPUMEPBl  MAaTEMAaTHYECKUX OTKPBITMM POCCUMCKOM U MHMPOBOHI

MaTeMaTHYECKOU HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Koxn

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeTMMOCTH UEbIX YHACEeIT

1o Panmonanbhbple  uncia. OOBIKHOBEHHbIE M JECATHYHBIE JIPOOM, IPOLEHTHI,
. OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOI creneHu. [leiicTBus ¢ apudMeTHUEeCKUMU
' KOPHSIMHM HaTypajlbHON CTENIEHU

L4 Crenenp ¢ wnensiM mnokaszaTteneM. CTENeHb C PpPalMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENIEHU

s CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HaTypaibHbIE JOTapupMbI

JeiicTBuTenpHble 4Kcaa. Apu]MeTHUecKue omnepaluuud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnuxEHHbIe BBIYMCICHUS, IPABUIA OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3ysbTara BEIUMCICHUN

1.8 [IpeobpazoBanue BoIpaKEeHUN

1.9 KommiiekcHbie uncna
2 YpaBHEHMSI U HEPABEHCTBA

2.1 L{enbie u poOHO-palMOHATBHBIC YPAaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuronomeTpudecKkue ypaBHEHHs

2.4 [TokazarenbHble U JIoTapuPMUUECKUE YPABHEHUS

2.5 enbie 1 1poOHO-palIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 Cucremsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMSI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTPHIIbI




3 @OyHKIMU U TpaduKu
31 Oynkius, crnocoOs! 3amanus (GyHkud. ['paduk ¢yHkumu. BzanmHO oOpatHbIE
' ¢bynkiuu. UérHeie u Heu€THbIE QyHKIMH. [leproanueckue GyHKIUN
OOnacTp omnpeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu QyHKum.
12 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Maxkcumymbl 1 MUHMMYMBbl (GyHKuMU. HaunGombiee M HauMeHbIlee 3Hau€HHUE
(YHKIMY Ha TPOMEKYTKE
13 CrenenHass (yHKUMS C HaTypaJbHBIM M II€JBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKINUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINU, X CBOICTBA U rpaduku
3.6 Toukm paspeiBa. AcumMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATENBHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmya ClI0XKHbIX MPOLIEHTOB
4 Hayvaya maTemMaTHuecKoOro aHanmsa
4.1 [IpousBonnas ¢pyukuuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA
[Ipumenenune npou3BOJHON K HCCIENOBAHUIO (DYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenue HauOobIIero 1 HaUMEHBIIETo 3HaUYeHUsI PYHKLUU Ha
OTpE3Ke
4.3 [IepBooOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTHKA
5.1 MHoecTBO, Onepaluy Hajl MHOKecTBaMu. J{narpamMMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpallCHUSI




7.5

Koopannats! 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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